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PeueH3uAa
Ha pabo4ylo Nnporpammy o6LLeo6pa3oBaTeNbHOM y4ebHOM ancunnanHbl «<6NONOTI NA»
no cneynanbHOCTAM:
08.02.01 CTponTenbCTBO M IKCMayaTauns 3LaHUN 1N COOPYXKeHUN
23.02.08 CTponTeNbCTBO XeMe3HbIX A0POr, NyTb U MNyTEBOE X035MCTBO
23.02.04 TexHuYecKasa akcnayaTauma NoAbEeMHO-TPAHCNOPTHbIX, CTPOUTENbHbIX, LOPOXKHbIX
MaLlunH 1 06opygoBaHusa (Mo oTpacsisam)
23.02.01 OpraHusauna NepeBo30K W ynpasB/ieHe Ha TpaHcnopTe (Mo Buaam).

Pabouas nporpammMa paspabotaHa Ha ocHoBe Tpe6oBaHuii P OC cpesHero obuiero obpasoBaHus,
NpeabABNSEMbIX K CTPYKType, COAEpPXaHW W pe3ynbTaTaM OCBOEHWUA Y4ebHOW AMCLMNINUHBI
«bronorusa» n B cOOTBETCTBMM C NPMMEPHOR MPOrpaMmMoii.

Pabouass nporpamma OpMeEHTMPOBaHa Ha [JOCTVMIXKEHWE CReAyHLNX Leneid: OCBOEHWE 3HAHWIA,
OBflafileHne yMEHUAMU, pPa3BUTME TMO3HABATE/IbHbIX WHTEPECOB, WHTENNEeKTyalbHbIX W TBOPYECKUX
CNoco6HOCTéV, BocnnTaHue y6eXaeHHOCTU, UCMO/Mb30BaHe NPUOBPETEHHBIX GUONOMMYECKUX 3HAHNI U
YMEHMUA.

OcobeHHOCTbL paboueli nporpammbl ®FOC COO nokoneHusa 3aknto4vaetrcs B 6onee rny60KoM
N3YYeHUN NPeasIoKeHHOro y4ebHOro matepuana, pacluMpeHnn TeMaTUKK AeMOHCTpaLmnin, nabopaTopHbIX
OMbITOB M NpaKTUYeckux paboT, B YBeNMYEHWW AONU CaMOCTOATENbHON paboTbl obydarowmxca. B
paboyeil nporpaMMe OTPaXKeHbl BaXKHelLIMe 3ada4yun, CTosAlMe nepes 6WMONOrMYeCcKO HayKoW, pelleHune
KOTOpbIX Harpas/IeHO Ha paunoHanbHOe NPUPOAONO/b30BaHME, OXPaHy OKpYXXatoLleid cpefbl U 340POBbS
noaei.

Mpu oT6ope cofepxaHWs WCNOMb30BaH Ky/nbTypocoo6pasHbii MoAX0f, B COOTBETCTBUM C
KOTOPbIM 06y4aroLlmecs 40/MKHbI YCBOUTb 3HAHWUSA U YMEHUS, HeobXxoaMMble A8 HOPMUPOBaHUS 06LLei
KyNbTypbl, onpefensiolleli afeKkBaTHOe MOBeAeHNe YeN0BEKa B OKpYXatoLel cpefe, BOCTpeboBaHHbIe B
XXWU3HW U B NPAKTUYECKON AeATeNIbHOCTHU.

Pabouyas nporpamma npegycmarpmBaeT (POPMMpPOBaHME Yy 00yYatoLLUXCSH 06LLeHaYYHbIX 3HaHWNA,
YMEHUA W  HaBbIKOB, YHMBEPCA/lbHbIX CMOCOOG0B  AeATENIbHOCTM W K/KYEBbIX KOMMNETEHLMIA.
MpUOPUTETHLIMU U3 HUX MPU U3yYeHUU OBUMONOTUN ABNAIOTCA YMEHWe CcpaBHMBATb GMONOrMyeckue
06bEKTbI, aHann3npoBaTb, OLEHMBaTb W 06006wWaTb CBeAeHUA, YMETbHaxXo4uTb W WUCMNO/b30BaTb
NHMOPMALMIO U3 Pa3IMUYHbIX UCTOYHUKOB.

Paboyas  nporpamma  MOXET  WCMO/Mb30BaTbCA  06pa30BaTeNbHbIMU  YUPEXAEHUSAMMU,
peanusyowmummn obpas3osaTesibHy0 NporpaMmMy cpefHero (nNosHoro) obuiero o6pasoBaHus.
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1. IMOACHUTEJIBHAA 3AIINCKA

1.1 MecTo AUCHUIIMHBI B CTPYKTYPe OCHOBHOI1 00pa30BaTeIbHOM MPOrpaMmbl

Oobmeobpa3oBatenbHas yuebHast aucuuruiiHa «bHOJOTHSY sABNAETCS OO0S3aTENBbHOM YaCThIO
001meobpa3oBaTeIbHOrO LIMKJIA OCHOBHOH 0OpasoBaTenbHOM mporpammsl CITO.

IMporpamma mo yuebHol mucimruivHbl «buojorus» cocraBjieHa Ha OCHOBe TpeOOBaHUU K
pesyJibTaTaM OCBOEHHUsI yueOHOW aucuuruimHbl, npencraBieHHsix B @T'OC COO, a Takke Ha OCHOBE
XapaKTEPUCTUKN TUIAHUPYEMBIX PE3yJIbTATOB JyXOBHO-HPABCTBEHHOTO PpA3BHUTHUS, BOCHHUTAHUS W
commanu3anuu oOyuarommuxcs. B coorBerctBuu ¢ ®I'OC COO Owuonorust siBisieTcss 00s3aTeNBbHOM
TUCHMIUTMHON Ha TAHHOM yPOBHE 00pa30oBaHMUsI.

[Iporpamma mno buonmoruu otpakaer ocHoBHble TpeboBanuss PI'OC COO Kk JTUYHOCTHBIM,
METaINPEeIMETHBIM U IPEAMETHBIM Pe3yJIbTaTaM OCBOEHHs 00Pa30BaTENbHBIX POTPAMM.

[Iporpamma mo OWOJOrHMH AaéT TpPENCTaBICHHE O Iensax, o0 ofmeit crparerun oOydeHus,
BOCIIUTAHUSI M Pa3BUTHS OOyHarOIIUXCS CpPencTBAaMHM IUCHHUILUTMHBI «buomorusy, omnpenenser
o0si3aTeNbHOE MPEIMETHOE COAEpIKaHUE, €€ CTPYKTYpy, pacupeAesieHHe IO pasfenaM Hu TeMam,
PEKOMEHIyEMYI0 TIOCJIEAOBATEIbHOCT M3yUEHHUs] YUueOHOro Marepuajga ¢ y4éTOM MEKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKA OOpa30BaTEJIbHOIO IMPOLECcCa, BO3PACTHBIX OCOOEHHOCTEH
00yJaroIuxCsl.

B mporpamme 1o OuMONOTHMHM Tak)ke yUUTBIBAIOTCS TPeOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpPeIMETHBIM U TIPEAMETHBIM pe3yJibTaTaM oOy4deHHs B (POPMHPOBAHUU OCHOBHBIX BHUIOB y4eOHO-
MO3HABATENBHON  NEITENPHOCTH  OOYYAIOUIMXCS IO OCBOSHHIO  COACP)KaHUs  OHOJIOTHYeCKOro
obpa3oBaHusl.

B mporpamme mo Ouonorun (6a3oBbIii ypOBEHb) pEaNU30BaH IMPHHLUI MPEEMCTBEHHOCTH B
u3yueHun Ouosoruy, Omarogaps yeMy B HEW MPOCMATPUBAETCS HANPABJIEHHOCTb HA Pa3BUTHE 3HAHUH,
CBSI3aHHBIX C (DOPMHUPOBAHUEM €CTECTBEHHO-HAYYHOIO MHPOBO33PEHUS, LEHHOCTHBIX OpPUEHTALUN
JMYHOCTH, HKOJIOTUYECKOTO MBIIJICHUS, TPENCTaBIEHHH O 30pOBOM oO0pasze KM3HH U OeperXKHbIM
OTHOIIEHHEM K OKpy:Karolel npuponHoit cpene. IlosToMy Hapsny ¢ u3ydeHHeM OOImeOHONIOrH4ecKux
TEOpUH, a TaKkKe 3HAHUH O CTPOCHHWHU JKHUBBIX CHCTEM pA3HOTO paHra M CYIIHOCTH OCHOBHBIX
NPOTEKAIIUX B HUX MPOLECCOB B TMporpaMme Mo OHONOrMH YAENEHO BHHUMAaHHE HCIIOJIb30BAHHIO
MOJIyYEHHBIX 3HAHWH B TOBCEJHEBHON JKU3HH MU PEIICHUS MNPHUKJIAAHBIX 3a7ad, B TOM YHCIE:
NpOopUIAKTUKYA HACIEACTBEHHBIX 3a00JIEBAaHUI YENIOBEKA, MEIMKO-TEHETHYECKOTO KOHCYJIbTUPOBAHMS,
00OCHOBaHMSI SKOJOTMYECKH LeNIeCOO0Pa3sHOro MOBEACHUS B OKPYJKArOIIeH MPHUPOJHON Cpere, aHajm3a
BIIMSIHUA XO3SHCTBEHHOHW [€ATEJIbHOCTH 4YeJIOBEKa HAa COCTOSIHUE MPHUPOAHBIX U HMCKYCCTBEHHBIX
JKOCHCTEM.

ObwmeobpazoBarenpHas qucuuuinHa «buonorus» obecneunBaer popmupoBanne y 00ydarOIIIXCs
NPEACTABICHUH O HAay4yHOH KapTHHE MHpa, pacumpsier U o0oOImaeT 3HaHWA O JKUBOW NpUpore, eé
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOH OPTaHU3AIMH M 3BOJIOLHH, CO3MAET YCIOBUS ISl TIO3HAHUS
3aKOHOB JKMBOW mpupozbl, (popmMupoBaHus (HyHKIHMOHAIBHOW TI'PAMOTHOCTH, HABBIKOB 37OPOBOTO U
6e3omacHOro o0pasa JKU3HH, SKOJIOTHYECKOrO MBIILUICHHS, IEHHOCTHOIO OTHOLIEHHS K JKUBOH MPHPOIE U
YEJIOBEKY .

1.2 Heau u3y4yeHHus: AUCHHUILIHHBI

Leny wsyuenus: oOmeobpasoBaTenpbHONW mucHUIUiuHbl «buonorus» Ha 06a30BOM ypoBHE —
OBJIaJieHHe OOYYAIOIUMUCSA 3HAHUSMHU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OPTraHU3alUU JKUBBIX CUCTEM
pPa3sHOTO paHra W MNPUOOPETEeHHWE YMEHMI HWCIOJb30BaTh 3TH 3HAHWS [JIi TPAMOTHBIX AEHCTBHI B
OTHOLICHNH OOBEKTOB JKUBOW MPHUPOJIBI M PEIICHUS PA3IMIHBIX JKU3HEHHBIX TPOOIeM.

Hoctuxkenne uenn wuzydeHus: odOmeoOpasoBaTebHONH MuCHUIUIHHBL «buojorus» Ha 0a30BOM
ypOBHE 00€CIeunBaeTCsl PEIICHHEM CIEAYIOMINX 3a/1a4:

—  OCBOEHHE OOYYAIOIUMHCS CUCTEMbI 3HAHUHU O OMOJIOTUYECKUX TEOPHSIX, YUSHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIOTEe3aX, MpPaBHJIAX, CIYKAIIUX OCHOBOU Mt (POPMHUPOBAHUS TPEICTABICHUN O
€CTeCTBEHHO-HAYYHOW KAapTUHE MHpa, O METOMAX HAyYHOrO IMO3HAHUWS, CTPOSHUH, MHOrooOpasuu u



OCO6eHHOCT$IX JKHUBBIX CUCTEM PA3HOI'0 YPOBHS OpraHu3ali, BbIJAOMNUXCA OTKPBITHAX U COBPEMEHHDBIX
UCCJIENOBAHUSIX B OMOJIOTHH,

— ¢opMupoBaHHe Yy OOYYAIOIIMXCS TIO3HABATENIbHBIX, WHTEJUICKTYaJlbHBIX M TBOPYECKUX
CHocOOHOCTEH B MpoLiecce aHaM3a JaHHBIX O MyTAX Pa3BUTHsS B OMOJOTMM HAYYHBIX B3MJISAIOB, UEH U
MOAXOMOB K H3YYEHHIO KUBBIX CHCTEM PA3HOrO YPOBHs OPTaHU3aLNY,

—  CTaHOBJICHHE Y OOyHaroIuxcsi oOIIei KyabTyphl, PyHKINOHAIBHON IPaMOTHOCTH, Pa3BUTHE
yMeHHH OOBSICHATb U OLEHHUBATD SIBJICHUSI OKPY KAOLIEr0 MUPa KUBOH MPUPONbI HA OCHOBAHWUHW 3HAHHUH U
OTIBITA, TIOJIYYECHHBIX MPH U3YYEHUH OUOJIOTHH;

— ¢opMupoBaHHe Yy OOYYAOIIMXCS YMEHUNU WIUIFOCTPUPOBATh 3HAYCHUE OUOJOTHYECKUX
3HAaHUU B HpaKTI/I‘{eCKOfI ACATECIIbHOCTH YCJIOBEKA, PA3BUTUHU COBPEMECHHBIX MEIULMHCKUX TEXHOJIOTUH U
arpoOUOTEXHOJIOTHI;

- BOCIIUTaHUEC Y66)KI[éHHOCTI/I B BO3MOXKHOCTH MO3HAHUS HYEJIOBEKOM >KUBOU npupoabl,
HEOOXOMUMOCTH OEPeXKHOr0 OTHOIIEHUS K HeH, COONIOAEHHsI 3TUYECKMX HOpPM MPH MPOBEAEHUH
OHMOJIOrMYECKUX UCCIIeIOBAHMUIA,

- OCO3HAHUEC ILICHHOCTU 6I/IOJ'IOFI/ILIGCKI/IX 3HAHUHU AJisi TIOBBIICHUA YPOBHSA 3KOJIOTHYECKOU
KYJIBTYPBL, 1J1s1 (OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,

— TpUMEHEHHE NPHOOPETEHHBIX 3HAHUH W YMEHHH B TOBCEIHEBHOH >KH3HH IJisl OICHKHU
MOCJIEICTBHI CBOEH MESITENbHOCTH MO OTHOIIEHUIO K OKPYIKaroIned cpeme, COOCTBEHHOMY 30POBBIO,
obocHoOBaHMe U COONIOIeHNE Mep NPOodHIaKTUKK 3a00TeBaHUIA.

2. COJAEPKAHUE YYEBHOI TUCIUILINHBI « BHOJIOT US»

Tema 1. buosiorust Kak HaykKa

buonorus kak Hayka. CBs3b OMOJIOTMM C OOIIECTBEHHBIMH, TEXHUUYECKUMU
U JPYTAMHU €CTECTBEHHBIMU HayKamu, punocodueii, 3TUKON, 3CTETUKON U npaBoM. Pomb
Oouonorn B (OPMUPOBAHMM COBPEMEHHON Hay4yHOW KapTuHbl Mupa. Cucrema
OMOJOTMYECKHAX HAYK.

MeTonpl TO3HAHWS >KABOH TPHUPOAbI (HAOIIOACHHUE, SKCIEPUMEHT, OMUCAHHUE,
U3MEPEHHUE, KITacCU(PUKALUS, MOACITUPOBAHUE, CTATUCTHYECKAsl 00pabOoTKa TaHHBIX ).

JIeMOHCTpaLUH:

[Toptpetsl: Y. dapeun, I'. Mennens, H K. Konbuos, /x. Yorcod u ©. Kpuk.

Tema 2. /KuBble CHCTEMbI H HX OPTaHU3AI U

Kupbie cuctembl (OMOCHCTEMBI) Kak OpeaAMET H3ydeHUs Ouonoruu. Ornvuue
JKUBBIX CUCTEM OT HEOPTraHWYECKON TPUPOIBI.

CpoiicTBa OmocHcTeEM M KX pazHoOOpazuWie. YPOBHM OpraHu3alld OWOCUCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIM, TKAHEBBINA, OPraHU3MEHHBIN, MNONMYIALHOHHO-BUIOBOW,
SKOCUCTEMHBIH (OMOTr€OCHOTHYECKH ), OMOC(hHEPHBIN.

JIEMOHCTpaLUH:

Cxembl: « OCHOBHBIE TPU3HAKH SKU3HWY, « Y POBHH OPTraHU3ALUM KMBOU MPUPOIBIY.

O0opynoBanue: Moaenb MoJiekyJbl JIHK.

Tema 3. XumMHu4ecKHUil COCTaB U CTPOCHHUE KJIETKH

XWUMHYECKUI  COCTaB  KIETKM. XHMMYECKME JJIEMEHTBI.  MAaKPOAJIEMEHTHI,
MHKPO3IEMEHTEL. BOa 1 MUHEPAIBHBIE BELIECTBA.

OYHKIMU BOJbl 1 MUHEPAJIBHBIX BELIECTB B KIETKe. [loaaepkanne 0CMOTAYECKOTO
OanaHca.

benku. CoctaB u crTpoeHue O€NKOB. AMHWHOKHCIOTBL — MOHOMEPBI OCIIKOB.
He3zameHuMMBIE W 3aMEHMMBIE AMMHOKHCJIOTHL. AMWHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbl OCJIKOBOH MOJIEKYJBI (MIEPBUYHAS, BTOPUYHAS, TPETHYHAs M YETBEPTUYHAS
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CTPYKTypa). XUMHAUYECKUE CBOMCTBA OeNKOB. bronornueckue GpyHKIUN OCIKOB.

DepMeHTBl — OMONOTMYECKHE Katanu3aropbl. CTpoeHue (EPMEHTA: AKTHUBHBIMA
neHTp, cyocrtparHas crneuuduuHocts. Kopepmentol. Butamunbl. Ominnuns (epMEHTOB
OT HEOPraHMYECKHAX KaTaJIn3aTOPOB.

VYrneBoasl: MOHOcaxapuibl (TIFOKO3a, pubo3a M JAE€30KCHpUOO03a), aucaxapuibl
(caxaposa, JIaKTO3a) U NoJMcaxapuabl (KpaxMaJl, IIIMKOTeH, LEUTI03a). buonornyeckue
(PYHKIIMM YTIIEBOAOB.

Jlunuael: Tpurmuuepusl, Gochoaunuasl, crepouasl. ['uapoduibHO-ruapoPoOHbIE
cBoiicTBa. buonornueckue pyHKuuM JAnua0B. CpaBHEHHUE YITIEBOAOB, OCIKOB M JIMIIHA0B
KAaK KICTOYHUKOB SHEPIUU.

Hyxnennosbie kuciorsl: JJHK w PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢ynkuum JIHK. Crpoenne u ¢ynxknuu PHK. Buaer PHK.
AT®: crpoeHue U PyHKIUH.

[{uromorusa — Hayka o kietke. Kiuetounas Teopusi — mpuMep B3auMOACHCTBUS HCH
¥ (PaKTOB B HAYYHOM MO3HAHUK. METOIbI H3YUEHUS KIIETKH.

Krnerka kak nemoctHas skuBas cuctema. OOME MPU3HAKKA KIETOK: 3aMKHYTas
HapyxHas memOpaHa, Mosiekynel JIHK Kak reHeTmyeckuil ammapar, CHCTEMa CHHTE3a
Oenka.

Tunsl KIETOK: 3YKapuOTHYECKass M MpokapuoThuueckas. OCOOCHHOCTH CTPOCHHS
npokapuoThueckoil kinetkn. Kierounas crenka OGaktepuid. CTPOCHHE 3YKapUOTHYECKOH
KJIETKA. OCHOBHBIE OTJINYMS PACTUTENBHOM, J)KUBOTHOW M TPUOHOHN KIIETKH.

[TOBEPXHOCTHBIE ~CTPYKTYPHl KJIETOK — KJIETOYHAs CTE€HKA, TJIMKOKAJIMKC,
ux ¢yHkuuu. [lnasmatmdeckas memOpaHa, €€ cBoiictBa W (QyHKumu. llutonnazma
u e¢ opraHounbl. OgHoMmemOpaHHbie opraHoujbl kieTku: OIIC, anmmapar ['onbmkw,
AM30COMBI.  [10JlyaBTOHOMHBIE ~ OpPraHOMABI  KJICTKH:  MWUTOXOHAPHM,  TUIACTH[BL
[TpoucxoxxaeHrne MUTOXOHAPUI W TuiacTud. Buasl miactua. HemeMOpaHHbIE OpraHOMabI
KJIETKA. PUOOCOMBI, KJIECTOYHBIA LEHTP, LCHTPUOIM, PECHUYKH, KIYTUKH. DyHKIMU
OPraHoOuIOB KIIETKU. BKITFOUEHU .

Snpo — peryasTopHbBIA LEHTP KieTkW. CTpoeHue sapa: saepHas o0O0JI0uKa,
KApUOIIa3Ma, XPOMATHH, SAPBIMKO. XPOMOCOMBIL.

TpaHcropT BELECTB B KIIETKE.

JIEMOHCTpaLUH:

[Toprpetel:  A.JleBenryk, P.I'yk, T.IlIBann, M. llIneitnen, P. Bupxos,
JIx. Yorcon, @. Kpuk, M. Yunkuuc, P. ©®panknud, K.M. bap.

Cxembl:  «llepuoanueckas TaOnMIA XWMUYECKUX OBJIEMEHTOB», «CTpOCHHE
MOJIEKYJBl BOIbI», «buocuHTe3 Ocnka», «CTpoeHHe MOJIEKybl Oenka», «CTpoeHue
¢depmenta», «HyknennoBbie kucnotel. JJHK», « Ctpoenne monekynsl ATO», «CtpoeHue
3YKAPUOTHYECKON KIETKM», «CTPOCHUE >KMBOTHOW KIETKMY», « CTPOECHUE PACTUTENBHOM
KIETKn», «CTpOEHHE NPOKAPHOTUYECCKOW KIETKW», «CTpOeHuEe sapa  KICTKWY,
«YTneBoawly, «JIumaaen.

OOGopynoBaHHME: CBETOBOH  MHKPOCKOMN, OOOpYJOBaHWE Uil  MPOBEACHHS
HaOJIFOICHUH, U3MEPEHUN, SKCIIEPUMEHTOB, MUKPOIIPENAPaThl PACTUTEIBHBIX, YKUBOTHBIX
1 OAKTEPUATBHBIX KIIETOK.

Ipaxmuueckas paboma Ne 1. « Fzyuenue cmpoenus Kiemox pacmenuil, HCUGOmHbix
u bakmepuii NOO MUKPOCKONOM HA 20MOBHIX MUKPONPENApamax U ux ONUCAHUE ».



Tema 4. JKu3HeaesiTeIbHOCTD KJIETKH

OOMeH BemecTB, WM METadONM3M. ACCUMWISALMS  (MJTACTUYCCKHA OOMEH)
U JUCCAMUJISALMS (DHEPreTUYeCKHii OOMEH) — JBE€ CTOPOHBI €IWHOrO Mpolecca
Metabonu3ma. Ponb  3aKOHOB COXpaHEHWsT BEUIECTB WM DHEPrUM B TOHUMAaHWUU
MeTadoIM3Ma.

Tunel oOMeHa BEHIECTB: aBTOTPOPHBIA M reTepoTpodHbi. Ponb (epMeHTOB
B OOMEHE BEUIECTB U MPEBPALUCHUM SHEPTUU B KIIETKE.

®dotocunte3. CetoBas u TemMHOBas (a3bl (oTocMHTE3a. Peaknuu (oTocHHTE3A.
O¢gdexktuBHOCTh PoTOCHMHTE3A. 3HAUECHUE (POTOCHHTE3A JJIs SKM3HW Ha 3emjie. BiausHue
yCIOBUH cpelbl HAa (OTOCHMHTE3 M CIOCOOBI TMOBBIMIEHUS €r0  NPOAYKTHBHOCTH
y KyJIbTYPHBIX PACTCHMIA.

XeMOCHUHTE3. XEMOCUHTE3UPYIOIUE OaKTEpUH. 3HAYEHUE XEMOCHUHTE3a JUISl )KU3HHU
Ha 3emJie.

OHepreTuyecknii  0OMEH B KIETKe. PacuiemyicHue  BEIIECTB,  BbIACICHUE
¥ aKKyMYJIMPOBAHHWE SHEPrHMM B KIETKE. OTalbl SHEPreTHUECKOro odmeHna. ['nmkonms.
bpoxxenne wu ero Buabl. KHCIOPOAHOE OKHMCIECHHE, WM KJIETOYHOE JBIXAHUE.
OxucnutensHoe pochopunupoBanue. IPHEKTUBHOCTE SFHEPrETUUECKOT0 OOMEHA.

Peakuyu marpuunoro cuHresa. ['eHetnueckas mHpopmamms u [JHK. Peanuzanus
TCHETHYECKON HHPOPMALIMK B KIETKE. | eHETMUECKHIA KO M €ro CBOWCTBA. TpaHCKpUNIUs
— wmarpuunblii  cuHTe3 PHK. Tpancnsiumst — OmocuHTe3 Oenka. OTambl TPaHCISILHH.
KomupoBanue amuHokucnot. Posb pubocom B OMOCHHTE3E OemKa.

Heknerounbie  (GOpMBI  KM3HH — BHPYCHL. VICTOpUST OTKpPBITHSL BUPYCOB
(J.H. MiBaHOoBCKMi1). OCOOCHHOCTHM CTPOCHHST M  JKA3HCHHBIA LUK  BHPYCOB.
Bakrepuodaru. bosie3HM pacTeHuil, *KMBOTHBIX M YEJIOBEKA, BBI3BIBACMBIE BHUPYCAMH.
Bupyc wummyHonepunura uyenosexka (BUY) — Bo3Oymmrens CIIM/la. O6Gparnas
TPaHCKPHIILIKS, PeBepTaza W WHTerpasza. lIpodumnakTuka pacnpoCTpaHECHUsI BUPYCHBIX
3a00JICBAHUN.

JleMOHCTpauuu:

[Toprpetsl: H.K. Konenos, /[.W. UBanosckuii, K.A. Tumupsses.

Cxembl. «Tunbel nutanusy, «Metadonuamy», «MUTOXOHIPUS), « IHEPreTUUYECKUN
oOmen», «Xmopomnact», «®dotocunredy, «Crpoenne JIHK», «Crtpoenue wu
(yHKIMOHMpOBaHHE TeHa», «CuHTe3 Oenka», «l'eHeTmdeckuii kom», «Bupycen,
«bakrepuodarn», «Crpoenne m >xu3HeHHbIH MK Bupyca CIIM]la, Oaktepmodaray,
«Pemmkanusa JIHK».

Tema S. PasMHOKeHHe 1 HHANBUHAYAJIbHOE PAa3BUTHE OPraHU3MOB

KiteTouHblid UK, WK KU3HEHHBIA LUK KIeTKU. MaTepdaza u mutos. [1poneccsl,
nporekapomme B uHTep(daze. Perumkanus — peakuus marpuuHoro cuHtesa JIHK.
CtpoeHre XpoMocoM. XpOMOCOMHBIH HAOOp — KapuoTHM. JIUTUIOWIHBIA W TarmjouaHbIA
XPOMOCOMHBIE  HaOOpbl.  XpomaTuabl. [{ATOTOTMYECKME  OCHOBBI  PA3MHOMXKEHUS
Y UHIUBUYATBHOIO PA3BUTHS OPraHU3MOB.

Jlenenne knetku — muTo3. Ctaguu Mmuto3a. [Iponecchl, mpoucxoadmme Ha pa3HbIX
CTaMSAX MUTO3a. BUOTIOTMYECKUI CMBICTT MUTO34.

[TporpaMmmupyemas ruOenpb KJIETKH — alonTo3.

dopMBl pa3MHOKECHHST OPraHu3MOB. Oecrnojioe W MojoBoe. Buasl Oecrnosnoro
PA3MHOXKEHUS.  JEICHUE  HAABOE, IOYKOBAHWE OJHO M MHOTOKJIETOYHBIX,
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CHOpoOOpa30BaHUE, BETCTATUBHOEC pa3MHOKEHUE. HCKYCCTBEHHOE — KIIOHMPOBAHUE
OPraHu3MOB, €0 3HAYCHUE JIJISl CEIICKLIUU.

[TonoBoe pasMHOKEHHUE, €70 OTIIMYMS OT OECIONOTrO.

Meito3. Cramgum weito3a. IIponeccel, NpoOMCXOASIIME HA CTaausax Meio3a.
[ToBenenue xpomocoM B Meio3e. KpocCHHToBep. BUONMOTMYECKUI CMBICT U 3HAYECHUE
Meio3a.

["ameTorene3 — mpouecc oOpa3oBaHUs MOJIOBBIX KIJIETOK Y >KMBOTHBIX. [lojOBBIE
JKEJIE3bl. CEMCHHUKMA W sIMYHUKU. OOpa3oBaHWE M PA3BUTHE MOJIOBBIX KJIETOK — rameT
(cnepMaro30u, SHIEKIETKa) — crepMaroreHe3 W ooreHe3. OCoOCHHOCTH CTPOEHUS
SULEKIETOK U criepMaro3ouaoB. OmroaoTsopeHue. [lapreHorenes.

HWunuBuayansHOe pa3BuUTHE (OHTOTEHE3). OMOPHOHAIIBHOE pa3BUTHE
(omMOpuorene3). Otanbl >MOPUOHAIIBHOTO PA3BUTUS Y TMO3BOHOYHBIX YKUBOTHBIX:
IpoOJICHWE, TacTpyJislus, opraHoreHe3. [locTaMOpuoHaibHOE  pa3BUTHE. TUIbI
NOCTA3MOPHOHAIIBHOTO Pa3BUTHS. MPIMOE, HEMpsMoe (JIMUMHOYHOE). BrimsHue cpeasl Ha
Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BHI3bIBATH BPOKIEHHBIC YPOJICTRA.

Poct u paszeutue pacreHnii. OHTOTE€HE3 IBETKOBOTO PACTCHUS. CTPOCHHUE CEMEHHU,
CTaJIMU PA3BUTHSL.

JIeMOHCTpaLUH:

Cxembl: «DOpMBI Pa3MHOKCHHS OPraHU3MOBY», «J[BOMHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX PACTCHUI», «BeretaTuBHOEC pPa3sMHOXKEHUE PACTCHUN», «JleJICHUE KIIETKH
OakTepuity, «CTpPOE€HUE MOJOBBIX KIETOK», «CTpOEHUE XPOMOCOMBDY, «KiteTouHbIH
uukiy, «Pemmukanms JJHK», «Mutosy, «Meihosy, «lIpsmoe U HenpsMoOe pasBUTHUEY,
«I"aMeTOreHe3 y MIICKOMUATAKOIINX U YEJIOBCKA», « OCHOBHBIE CTAJIUU OHTOTCHE3a.

O6opynoBaHue: MUKPOCKOIL, MHUKpOMpenaparsl «CriepMaro30u bl
MJIEKOTIUTAOLICTOY , « SIAIEKIETKA MIICKOMIUTAOIIETO», « KapUOKHHE3 B KIETKAX KOPEIIKA
JIyKa», MardutHas MoJAecjb-anmmuimkanusa «Jlenenne wierku», moxaens JHK, monens
MeTadazHOi XPOMOCOMBI.

Ipaxmuyueckas paboma No 2. « H3yueHue cmpoenusi No108biX KIEmoK Hd 20MOGbIX
MUKPONPEenapamax ».

Tema 6. HacsienCTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB

[Tpeamer w 3amaun reHetuku. Mictopus pa3BuUTHs TEHETHUKU. POJb LMTOJIOTMU U
SMOPHOJIOTUA B CTAHOBJICHUM TCHETUKHW. BKIaq poCCHMCKUX M 3apyO€KHBIX YUYEHBIX B
Pa3BUTHE TEHETUKU. METOABl TEHETHKH (THOPUAOIOTUYECKUNA, IUTOTCHETUYECKUNA,
MOJICKYJISPHO-TeHETUYECKHA). OCHOBHBIC TEHETHUECKHE TMOHATUS. [ eHeTuyeckas
CUMBOJIAKA, UCITOIB3YEMAs B CXEMAX CKPCIIMBAHUM.

3aKOHOMEPHOCTM  HACJECAOBAHMS TNPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menuenem.
MOHOTHOPUAHOE CKPEUIMBAHUE. 3aKOH €AMHO-00pa3usi TMOPUIOB MEPBOrO MOKOJICHHUS.
[IpaBuno nOMUHUPOBAHWA. 3aKOH PACIICIUICHHUS MPU3HAKOB. ['MIIOTE3a YMCTOTHI TaMET.
[TonHOE ¥ HEMOIIHOE JOMUHUPOBAHKUE.

JIurnOpuaHoe CKpelmMBaHWe. 3aKOH HE3aBUCUMOIO HACJICAOBAaHUS MPU3HAKOB.
[[UTOreHETHYECKUE  OCHOBBI ~ JUTHMOPUAHOIO  CKpPEUIMBaHWS.  AHAIM3UPYIOLIEE
CKpelBaHue. VKCnoNb30BaHUE AHAIM3UPYIOIIETO CKPEIUMBAHUS IS ONPEACICHUs
TeHOTHUNA OCOOU.

CuerieHHOE HacienoBaHue npu3HakoB. Pabora T. MopraHa mo CLEMIEHHOMY
HACJIEAOBAHMIO TEHOB. HapyllieHne CUenieHus reHOB B PE3yJIbTaTe KPOCCUHIOBEPA.



XPOMOCOMHAsI TEOPUS HACJIICACTBEHHOCTHU. | €HETUYECKUE KAPTHI.

I'eneTnka monma. XPOMOCOMHOE ONPEACNICHUE TMOJa. AYTOCOMBI W TMOJIOBBIE
XPOMOCOMBI. ['OMOraMeTHBIE U FeTEPOraMeTHEIC Oprannu3Mel. HacieqoBanue nmpu3HaKoB,
CLECIUIEHHBIX C MOJIOM.

HN3meHnunBOCTh. BUABI KI3MEHUMBOCTH. HEHACIICACTBEHHAA U HACJICACTBEHHAsA. PoJib
Cpelbl B HEHACJCACTBEHHOM W3MEHUYMBOCTH. XapaKTEPUCTUKA MOIU(UKAIIMOHHON
M3MEHYMBOCTH. BapualuroHHblii psa U BapyallMoHHas Kpusas. HopMa peakuuu npusHaka.
Konn4ecTBEHHBIE W KAYECTBEHHBIE NPU3HAKA W WX HOpMa peaknuu. CBOMCTBa
MO (PUKALIMOHHON W3MEHUYUBOCTH.

Hacnencteennas, WM  TEHOTUNMYECKas, W3MEHUMBOCTh. KoMmOuHaTtuBHAas
WU3MEHUYMBOCTh. Mel03 M TOJOBOH MPOLECC — OCHOBA KOMOMHATMBHON W3MEHUYMBOCTH.
MyTanuoHHass W3MEHYMBOCTh. Kraccudukaiuss MyTalii: TE€HHBIE, XPOMOCOMHBIC,
reHomHbie. Yacrota W nmpuuMHBl  MyTanuid. MyTareHHble  (pakTOphl.  3aKOH
FOMOJIOTHYECKUX PSIAOB B HACJIEACTBEHHOM n3MeHunBoCcTH H .M. Basusosa.

BHesnepHas HaCIeICTBEHHOCTh U UBMEHUYHUBOCTb.

I'enernka yenoeeka. Kapuotun venoBeka. OCHOBHBIE METOJIBI TCHETUKH YCJTOBEKA!
reHEANOrnYeCKuii, OJMM3HEIOBbIN, NUTOICHETHYECKUM, OMOXUMUYECKHA, MOJICKYJISPHO-
reHeTnueckuil. COBPEMEHHOE OMPEICICHUE TEHOTHUIIA. TTOJIHOTEHOMHOE CEKBCHUPOBAHUE,
FCHOTUIIUPOBAHUE, B TOM uyucie ¢ nomoupro [IIIP-ananu3a. HacneacrBeHHbie
3a00cBaHUs  YEJIOBEKA:  TI'eHHbIC  OOJie3HM, OOJE3HM €  HACICACTBCHHOM
NPEAPACTONOKEHHOCTBIO, XPOMOCOMHBIE 00Jie3HH. COMATHYECKUE W TCHEPATUBHBIC
MyTanuu. CTBOJIOBbIE KIETKW. [IpUHIMOBI 370pOBOr0 oOpa3a >KW3HHW, JUArHOCTUKH,
npopUIaKTUKA W JICYCHUS  TEHETHUYECKUX  Oosie3Heil.  MeamKo-reHeTH4eCcKoe
KOHCYJIFTUPOBAHUE. 3HAYEHUE MEIUIIMHCKON TEHECTUKW B MPEAOTBPAUICHUU W JICUCHUU
TEHETUYECKUX 3a00JIEBAHUIA YETIOBEKA.

JIeMOHCTpaLUH:

[ToptpeTsr: I'. Mennens, T. Mopras, I'. ne ®pwus, C.C. YeTBEpHKOB,
H.B. Tumodees-Pecorcknii, H. Y. BaBunos.

Cxembl: «MOHOTMOPHIHOE CKPEIIMBAHUE M €ro IUTOTCHETHYECKAs OCHOBAY,
«3aKOH pACIICIJICHAST W €T0 LMTOTCHETHYECKas OCHOBA», «3aKOH YHCTOTHI TaMeTy,
«JlurnbpuaHoE CKPCLLMBAHUEY, «{aromornyeckue OCHOBBI JUTAOPUAHOTO
CKpelumBanusy, «Meino3y, «B3auMoaehHCTBIE AJJIETbHBIX TEHOBY, «[ €HETUUYECKUE KaPThI
PACTCHUIA, )KNBOTHBIX M YEJIOBEKA», «[ CHETUKA 1Oy, «3aKOHOMEPHOCTH HACJICTOBAHUS,
CLEIUIEHHOIO C MOJOM», «KapuOTHUIIBl YETTOBEKA U KUBOTHBIXY, « BUIBI U3MEHUUBOCTIY,
«MomudukanuoHHas W3MEHUMBOCTHY, «HacnenoBanue pesyc-gakropa», «['eHeTnka
rpymnn KpoBmw», « MyTallMOHHAs U3MEHYUBOCTH.

[TocoOue nMHAMUYECKOE NEMOHCTPHPYIOLIECE 3aKOHBI MeHens.

[Tpumep MOKPOBUTEIILCTBEHHON OKPACKH.

Ipaxmuuecrkass  paboma Ne 3. «H3yyenue pe3yivmamos  MOHOSUOPUOHOSO
U OUSUOPUOHOLO CKPEUUBAHUSL Y OPO30UIBL HA 2OMOBLIX MUKPONPENAPAMAX ».

Ipaxmuuecxas paboma Ne 4. « Cocmagnenue u anaius poooclo8HbIX YEI0BEKA .

Tema 7. Cesiekuust opranu3moB. OCHOBbI OHOTEXHOJIOTHH

Celeknps KaK HayKa M MPOUECC. 3aPOKICHHUE CEJICKIUUA U JOMECTUKAIUA. Y YCHUE
H.W. BaBunoBa 0 1EHTpax MPOUCXOXKIECHUS M MHOrOo00pa3usi KYyJbTYPHBIX PACTCHUIA.
LleHTpBI MPOUCXOKICHHS JOMAIIHUX KAUBOTHBIX. COPT, MOPOJA, ITAMM.



COBpEMEHHBIE METOIBl CEICKUMU. MaccoBblii W HMHIMBUAYAIBHBIA  OTOOPHI
B CCJIICKIMM pACTCHUH W SKUBOTHBIX. OIEHKA SKCTEphepa. bBIM3KOPOACTBEHHOE
CKpelrBaHue — MHOpUAUHT. Yuctas nuHus. CKpEelIMBAaHUE YMCTHIX JIMHWHA. ['eTeposuc,
un ruOpuaHas cuna. HepoacTBeHHOE CKpelmBaHue — ayTOpuamHr. OTnaiéHHas
ruOpuam3anms U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 W TOJYYECHHE TOJUILUIONIOB.
JIOCTHIKEHU S CEJIEKIIMHA PACTEHUM, J)KUBOTHBIX U MUKPOOPraHU3MOB.

buoTexHonorus Kak 0Tpaciib NTPOU3BOACTBA. [ €HHAsS MHKEHEPHUs. OTambl CO3AAHUS
pexomOuHanTHOW [IHK 1 TpancreHHsix oprann3moB. Knerounas unxxkenepus. Kiierounbie

KYJIbTYPBHI. MHUKpPOKJIOHAIBHOE Pa3MHOKCHUE PaCTEHUI. KionupoBanue

BBICOKOTPOYKTAUBHBIX CEIMBCKOXO03511ICTBEHHBIX OPraHu3MOB. DKOJIOTHUECKHE

u sTndeckue npodnemsbl. [ MO — reHeTHYeCKH MO (PUITMPOBAHHBIE OPTraHU3MBbI.
JIeMOHCTpaLuH:

[Toprpeter: H.W. Basunos, U.B. Muuypun, 1'./1. Kapneyenko, M.®. MiBaHoB.

Cxembl: kapta «LIeHTpBl NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTYPHBIX
pactenuit»y, «llopoael AoMamHUX SKUBOTHBIX», «CopTa KyJbTYPHBIX PACTCHHI,
«Otnanénnas rudpummzanusy, « «llomummonausy, «OOBEKThI OHMOTEXHOJIOTHUY,
«KerouHble KyTbTYPbl U KTOHHPOBAHHUEY, «

OO6opynoBaHHME: MYJISDKM IJIOJIOB M KOPHEIUIOAOB AMKMX (OPM M KyJBTYPHBIX
COPTOB pacTeHuid, repOapuii « CelbCKOX035MCTBEHHBIEC PACTEHUS.

OKckypeust «OCHOBHBIE METOMIbI M AOCTUKCHHS CEJICKIIMA PACTEHUI M YKUBOTHBIX
(Ha CEJICKIIMOHHYI CTaHUMIO, MJIEMEHHYIO (epMy, COPTOMCHBITATENBHBINA y4acTOK, B
TEIIMYHOE XO3SHUCTBO, TA0OPATOPUIO arpPOYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

Tema 8. JDBosroLIMOHHAS OMOJIOTHS

[TpeanockikKn BO3HMKHOBEHMS 3BOJIIOLMOHHOW TEOPHU. DBOJIOLMOHHAS TEOPHS
u e€ Mecto B Owoyiornu. BriusHUE SBONIONMOHHON TEOPUM HA Pa3BUTHE OMOJIOTHUU
U IPyTUX HAyK.

CBHIETENBCTBA  SBOJIFOLUM. [TaneoHTOMOrnYECKHE: NOCTIEA0BATENBHOCTh
NOSIBJICHAST BUJOB B  MAJCOHTOJOTMYECKOH  JIETOMMCH, MEPEXOAHBIE  (POPMBI.
Bbuoreorpaduueckue: cxoacTBo U paznuume GpayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTMYECKHE: CXOACTBA M Pa3uuusi SMOPHOHOB  PAa3HBIX  BUJOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC,  QHAJOTUYHBIE,
PYOUMEHTAPHBIE  OpraHbl, AaTraBU3Mbl.  MONEKYJISPHO-OMOXUMHUYECKUE.  CXOJCTBO
MEXaHU3MOB HACJIEACTBEHHOCTH U OCHOBHBIX META00IMYECKAX MYTEH Y BCEX OPraHU3MOB.

OpomouroHHas teopus Y. JlapBunHa. [Ipeanocbuiky BOZHUKHOBEHUS JAPBUHU3MA.
JIBWKynme CWIbl SBOJIIONMM  BUAOB 1O J[apBuHY (M30BITOYHOE PA3MHOMKEHHUE
Opyi  OrPAaHWYCHHOCTH  PECYpCOB,  HEONPEICNEHHAs  M3MEHUMBOCTh,  OopbOa
3a CYLIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).

Cunretndeckas teopus 3Bosronun (CTD) u €€ OCHOBHBIE TIOJIOYKEHUSI.

Mukpossomtonus. [lomyisnus kak eIMHUNA BUAA U SBOJTFOLIHH.

JIBrwkyue cuitbl (aKTOphl) S3BOJIFOLMK BUAOB B IpUPoe. MyTallmOHHBIN TPOLECC
U KOMOMHAaTHBHAs U3MEHUYMBOCTb. l[lomynsiquoHHbIE BOJMHBI U Apeii reHoB. M3omsuus
Y MUTpaLusl.

EcrecTBeHHBIH 0TOOp — Hanpaistomuid GpakTop 3Boatonnu. GOpMBl ECTECTBEHHOTO
otoopa.

[1pucnocoONEHHOCTh  OPraHu3MOB  Kak — pe3yJibTaT  3BoouMH.  [Ipumepsl
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NPUCIIOCOOIECHHH y OpraHu3MoB. ApoMop(o3bl U MANO-adaNTalWK.

Bua u BunooOpazoBanue. Kputepun Bupa. OCHOBHbIE (OpPMBI BUAOOOPA30BAHMS:
reorpaguueckoe, 3KOJIOrHYECKOE.

Maxkpo3BOJTFOLHS. @opMBl  DBOJIIOLIUK: ¢uiieTuyeckas,  JAMBEPreHTHAd,
KOHBEPIeHTHAs, MapajiesbHas. HeoOpaTuMOCTh 3BOMOLUH.

[IpoucxokneHue OT HecHenualu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anys. AanTUBHAS PaJualus.

JIeMOHCTpaLuH:

[Toprpetsl: K. JIunneit, JK.b. Jlamapk, Y. Hapsun, B.O. Kosanesckuii, K.M. bap,
2. I'ekkens, ©. Mromnep, A.H. Ceepios.

Cxembl. «Pa3BUTHE OPraHMYECKOro MHpa Ha 3eMJIe», «3apOJbIlIA MO3BOHOYHBIX
JKUBOTHBIX», «ApXeonTepukcy, «Dopmel OOppOBI 3a CyHIECTBOBAHMEY, «ECTECTBEHHBIN
otOop», «MHoroobpazue CcopTroB pacteHuily, «MHoroodpazue mnOpPOa KUBOTHBIXY,
«Ilonmynsiuny, «MyTauMoOHHAs W3MEHUMBOCTE», «ApoMopdo3by, «Unnoaganranumny,
«O0mas nereHepanusy, «JBmwKymme cuiel sBomonmMm», «Kapra-cxema wmapmpyta
nytemectBust Y. Jlapeuna», «boppba 3a cymectBoBaHHe», «IIprucnocoOIeHHOCTh
OPraHu3MOBY, «I"eorpaduueckoe BHJI000PA30BAHUEY, «DKOJIOTHYECKOE
BHAJI000Pa30BAHUEY.

OO6opyoBaHME: KOJIEKIHS HACEKOMBIX C Pa3IMUYHbIMM THMAMH OKPACKH, HAOOP
MJIOJOB M CEMsH, KOJeKuus «lIpuMepsl 3alMTHBIX MPUCHIOCOOIICHUN Y YKUBOTHBIXY,
Mozenb «OCHOBHBIE HAMPABJICHUS 3BOIOLUANY, 00BEMHAS MOAETb « CTPOCHUE TOJIOBHOTO
MO3ra 03BOHOYHBIX).

Ipaxmuueckass paboma Ne 5. «Cpasnenue 6uU006 N0  MOPHONIOCULECKOMY
KpUmepuio ».

Tema 9. Bo3HUKHOBEeHHE M Pa3BUTHE *KU3HHU HA 3emJie

JIOHay4YHBIE TPEACTABICHUS O 3apOKACHUM OSKA3HU. HaydHble TUIoTe3sl
BO3HWKHOBCHUS >KM3HM Ha 3emiic. aOMOreHe3 M NaHCnepMus. XUMHYECKAs 3BOJEOLMUS.
AOWOreHHBI CHHTE3 OPraHMYECKUX BEIIECCTB M3 HEOPTraHMYECKHX. DKCHEPUMEHTAIBHOE
NOATBEPKICHUE XUMHUUYECKOH 3BOMonmMU. HavanbHble 3Tansl OMOIOTMYECKON 3BOTIOLUN.
I'mnoreza PHK-mupa. ®opmupoBaHue MEOPAaHHBIX CTPYKTYP W BO3HUKHOBEHHWE
MPOTOKIIETKH. [1epBbIe KIIETKU U UX 3BOIIOLUA. DOPMUPOBAHAE OCHOBHBIX T'PYIII KUBBIX
OPraHu3MOB.

Pazputue >xm3Hm Ha 3emsie mo dpam W nepuojgaMm. Karapxed. Apxerckas
U mpoTepo3oiickas 3pbl. [laneo3oiickas spa u €€ nepuoibl. KeMOPUICKHIA, OPIOBUKCKHUIA,
CUJTYPUHCKHAN, TEBOHCKNNA, KAMEHHOYTOJIBHBIN, IEPMCKHMA.

Meso3oiickas apa 1 €€ NEPUOAbl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

Kaiino3olickas 3pa u €€ nepruoIbl: MAICOTCHOBBIN, HEOTCHOBBINM, AHTPONIOTEHOBBI.

XapakTepucTUKa KiIUMara W TEOJIOTMYECKUX MpoueccoB. (OCHOBHBIE OSTallbl
SBOJIFOLIMHM PACTUTENBHOTO W >KMBOTHOTO MHpPa. ApoMOPQO3bl Y PACTCHHUNA M >KMBOTHBIX.
[TosiBiIeHME, PACUBET U BBIMUPAHKUE TPYIII YKUBBIX OPTaHU3MOB.

CucreMa OpPraHMyeckoro Mupa Kak OTpaxeHue HBOMouMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYTIITBI OPraHU3MOB.

OBOJIIOLIMASL  YEJIOBEKA. AHTPOMNOJIOTHS Kak Hayka. Pa3BuThe mpeaCTaBICHMIMA
0 IPOMCXOKIECHUU YeNOBeKa. MeToabpl u3ydeHusl aHTponorene3a. CXoACTBa U pa3iviyus
YEJIOBEKA U KUBOTHBIX. CUCTEMATHYECKOE MOJIOKEHHAE YETOBEKA.
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JIBwxyme cuibl  (QakTopel) aHTponoreHe3a. HacnencTBeHHass W3MEHUYMBOCTH
U €CTECTBEHHbIN 0TOOp. OOUIECTBEHHBIM 00pa3 KMU3HW, W3rOTOBJICHUE OPYAWi Tpyha,
MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIMM W BETBM DHBOJIIOLMM YEJIOBEKA. ABCTPAIONUTEKH, UYenoBek
yMenbii, YelnoBek npaMoXonsdiuii, YUenoBek HeEaHACPTAIBCKUM, YemoBEeK pasyMHBIN.
Haxonku wmckonmaembIX OCTaTKOB, BpPEMSI CYLIECTBOBAaHWs, OOJIACTh PACHPOCTPAHCHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPY U

Yenoseueckue pachkl. OCHOBHBIE OOJNBIIME PACHI: €BPONEOUAHAS (€BpazHiicKas),
HErPO-aBCTPAIOMAHAS  (PKBATOPUAIBbHAS), MOHIOJIOMIHAs (A3MATCKO-aMEPUKAHCKAs ).
YepTel mpUCIOCOOICHHOCTH MPEACTABUTENECH  UYEIOBEUECKMX pac K  YCIOBUSM
cymecTBoBanMs. EQMHCTBO yenoBeueckux pac. Kputuka pacusma.

JIeMOHCTpaLuH:

[Toprpeter: @. Pean, JI. [Tactep, A.U. Onapun, C. Musnep, I'. FOpu, Y. /lapBuH.

Cxembl: «Pa3BuTre OpraHmyueckoro mupa», «PacturenvHas wietka», «KuBoTHas
KieTkay, «[IpokapuoTndeckas kineTka», « COBpeMEHHAs CUCTEMA OPraHUYECKOTO MUPAY,
«CpaBHEHHE AHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA M YEIOBEKOOOPA3HBIX 00E3bSIHY,
«OCHOBHBIE M€CTa MAICOHTOJIOTHYECKAX HAXOJOK MPEIKOB COBPEMEHHOIO YEJIOBEKAY,
«JlpeBHeime  momn», «JlpesHue yrogw», «llepBble  COBpPEMEHHBIE  JIFOAWY,
«HenoBe4eCcKre pacey.

O6opynoBanue: Mynsku «lIpoucxokneHue 4enoBeka» (OFOCTHI aBCTPAIONUTEKA,
NUTEKAHTPONA, HEAHAEPTAIbIla, KPOMAHBOHIA), TE€OXPOHOJIOTHYeCcKas TaOIHLA.

Tema 10. Opranu3msl 1 OKpPYKAKIIAs Cpeaa

OKOJIOTUSl KaK Hayka. 3ajayd W Pasfciibl 3KOJOTUU. MeToabl 3KOJIOTHYECKUX
UCCIIETOBAHUMI. DKOJOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl  oOWTaHMsT OpPraHU3MOB. BOJHAs, HA3€MHO-BO3IYIIHAS, MOYBCHHA,
BHYTPUOPTaHU3MEHHAS.

Okonornveckre  (dakrtopel.  Kiaccuukaums — sxosnormueckux  (PaKTOpOB:
abnoTnveckre, OMOTMYECKHE W AHTPOIMOreHHBIC. JIEHCTBHE SKONOrMYECKHX (PAKTOPOB
Ha OPraHHU3MBIL.

AOuoTtndeckue (aKTOpbBI: CBET, TEMIEpPaTypa, BIAKHOCTb. MDOTONMEPUOAU3M.
[TpucnocobneHust OpraHu3MoB K AcHCTBHIO abmoTHuecknx (akTopoB. buonornueckue
PUTMBI.

buotnyeckne (daktopel. Buabl OMOTHYECKMX B3aMMOACHCTBHIA: KOHKYPEHLMS,
XUIIHAYECTBO, cHUMOMO3 u ero (Qopmel. [lapasuTusm, Koomepauus, MyTyalu3M,
KOMMEHCAIN3M (KBAPTHPAHCTBO, HAXJICOHUYECTBO ). AMEHCATM3M, HEHTPpATM3M. 3HAYCHUE
OMOTUYECKMX B3aUMOJCHCTBUH JUIs CYLICCTBOBAHWS OPraHW3MOB B IMPUPOIHBIX
co00IEeCTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKH NOMYJIAUAA. OCHOBHBIC MOKA3aTENN MOIMYJISLHH:
YUCIIEHHOCTb, TUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, NPHUPOCT, MHUrpanus. JluHamuka
YUCJICHHOCTH MOMYJISALNY U €€ PErysius.

JIEMOHCTpaLUH:

[Toptpetsr: A. 'ymbonbar, K.®. Pynee, 3. I'ekkens.

Cxewmbl: kaptra «[Ipupomnbie 30HBI 3emauy, «Cpeabl OOMUTaHUS OPraHU3MOBY,
«Dotoneproguamy, «llonymsauumy, «3aKOHOMEPHOCTH POCTAa YMCIEHHOCTH MOMYJISLUH
uH(py30pun-Ty Penbkm», « lnnieBsie nenmy.
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IIpaxmuyeckas  paboma Ne 6. «Mopgonocuueckue ocobeHnocmu  pacmeHut
U3 pA3HBIX Mecm OOUMAHUsL».

Tema 11. Coo01ecTBa H 3K0JIOTHYECKHE CHCTEMbI

CooOmiectBO  opranuaMoB — OuoneHo3. CTpPyKTypsl OWOLICHO3a: BHJOBA,
NPOCTPAHCTBEHHAA, Tpouyeckas (nmuuiesas ). Buabl-nomuHanTel. CBs3M B OMOLIEHO3E.

OKOJIOTHYECKHE CUCTEMBI (3KOCUCTEMBI). [loHATHE 00 3KOCKUCTEME M OHOTEOLEHO3E.
QOYHKIMOHAIBHBIE KOMIOHEHTHI 3KOCHUCTEMBL. MPOAYLCHTBI, KOHCYMEHTBI, PEIYLCHTHI.
KpyroBopoT BEECTB U OTOK 3HEPrHH B 3KocucTeMe. Tpoduueckue (MUUIEBbIC) YPOBHU
skocucTembl. [InmeBpie nenu U ceth. OCHOBHBIE MOKA3aTeNM 3KOCUCTEMBI. Omomacca,
NPOAYKIMS. DKOJIOTHYECKNE TUPAMHUBL: MPOIYKIUH, YACIECHHOCTH, Onomacchl. CBoiCcTBa
3KOCUCTEM: YCTOWUMBOCTbD, CAMOPETYJIALMs, pa3BuTHE. CYyKIECCHS.

[TpupoaHBIE SKOCHUCTEMBL. OKOCHUCTEMBI 03P M PEK. DKOCHCTEMA XBOWHOIO
VI [IUPOKOJIMCTBEHHOTO JIECA.

AHTPOIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCUCTEMBL. YpO0O3KOCUCTEMBI.
Buonorndeckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak  ¢akTtop ycTOH4YMBOCTM  3KocucTeM.  COXpaHEHHWE
OMOJIOTMYECKOT0 pa3HOOOpazus Ha 3eEMIIE.

Yuenne B.WY. Bepaaackoro o 6uocdepe. ['panuibl, coctaB U CTpyKTypa Ouocepsl.
Kupoe BemiectBo 1 ero pyHkuun. OcoOeHHOCTH OHOC(hEPBI KaK MI00ATIbHON 3KOCUCTEMBI.
JInHaMu4yecKOEe paBHOBECUE M 00paTHAs CBsA3b B Onochepe.

KpyroBopoTsl BEIECTB M OMOTEOXMMHYECKHE LIUKIIBI JJIEMEHTOB (YIIIEPOJA, a30TA).
3oHaNbHOCTBL OHochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTtBOo B Omocdepe 3emau. AHTPONOrE€HHbIE HM3MEHEHUs B Ouocdepe.
['oGanbHbIC 3KOTOTMYECKUAE MTPOOIEMBI.

CocymecTBoBaHHE TPUPOBI M yenoBeyecTBa. CoxpaHeHHe OMOPa3HOOOpasus Kak
OCHOBa ycToHuMBOocTH Omocdeprl. OCHOBA PalMOHATIBHOIO YIPABJICHUS NPHPOIHBIMU
pecypcaMy U UX UCIOJIb30BaHUE. J{OCTH)KEHMST OMOJIOTMH M OXpaHa MPUPOABL.

JIeMOHCTpaLUH:

[Toprpetsl: A.Jlx. Tencim, B.H. Cykaués, B.1. BepHaackuid.

Cxembl.  «lIumeBble nenm», «bUOLEHO3: COCTAaB W CTPYKTypay, «lIpupoaHsie
cooOwecTBay, «Llenn nutanusy, « Okonoruueckas nupamMuaay, «brocdepa U 4eIoBEKY,
«OKOCHCTEMA IMUPOKOJIMCTBEHHOIO JIECA», «DKOCHCTEMA XBOWHOIO Jjeca», «bruoneHos
BOAOEMAY, «ATpOLEHO3Y, «[IpumepHbie AHTPOTIOTCHHBIE BO3JCHCTBUS
Ha mnpupoay», «BakHeWlniMe WCTOYHWKM 3arpsA3HCHUs BO3AyXa W TPYHTOBBIX BOMIY,
«IlouBa — BaxHelas cocraBismas Ouocheprr», «DakTOpbl AErpajallid MOYBY,
«ITapaukoBelil 3pdexr», «DaKkTopbl paAMOAaKTUBHOIO 3arpsa3HeHus Onocdeprny, «O0mas
CTpyKTypa Omocheps», «Pacnpocrpanenue >xu3Hu B Ouochepe», «O30HOBBIA 3KpaH
ounochepsry, «Kpyropopot yriaepoaa B 6uochepey, «KpyroBopor a3otra B Ipupoae».

OGopynoBanue: MoAenbp-anmuMKanus  « TunuuHele  OMOLEHO3BD», repdapuii
«PactutenbHbie  cooOIIEeCTBaY, KoJuleKuuu «buonieHo3y, «BpeauTenu BakHEHITNX
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYP», repOdapuv W KOJUICKIMM PACTEHWH W SKMBOTHBIX,
NPUHAUIC)KANIME K Pa3HbIM 3KOJOTMYECKMM rpynnaMm oOgHoro Bujaa, KpacHas kHura
Poccuiickoit ®eaepannu, n300paskeHUsT OXPAHIEMBbIX BUIOB PACTEHUH U )KUBOTHBIX.

IIpaxmuyeckasi  paboma No7 — Onucanue  AHMPONOSEHHLIX — USMEHEHUll 6
eCcmeCcmeeHHbIX NPUPOOHBIX JIAHOULADMAX C80ET MECHHOCHIL.
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Ipaxmuueckas paboma Ne8 Cpasnumeinvroe onucanue OOHOU U3 eCmecmeeHHbIX
NPUPOOHBIX Ccucmem (Hanpumep, 1eca) U KAKoU-HUOYOb dacposxocucmemvl (Hanpumep,
NULEHUYHORO NOJIS).

Ipaxmuueckas paboma Ne9 Cocmaginenue cxem nepeoaqu 6euecme u dHepeuu no
yensam NUManusi 8 NPUPOOHOT IKOCUCMEME U 8 depoyeHo3e.

Ipaxmuueckas paboma NelO Onucanue u npaxmudeckoe co30anue UCKYCCMEeHHO
KOCUCHEMbL (NPECHOBOOHDBLIL AKBAPUYM,).

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA BUOJIOI'MU

JInuHOCTHBIE pe3yabTATHI

B crpykType JNMYHOCTHBIX pe3yJBTaTOB OCBOEHMS Mpenmera «buomorusp BbleeHbl ClEAyIOLIre
COCTABJISIFOLIME. OCO3HAHHME OOYHAIOIIMMUCS POCCHICKOM TPaKTAHCKOW WIEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEJIbHOCTH M CAMOOTIPENENICHHIO, HAIMYMEe MOTHBALMH K OOYHYeHHMIO OHOJOTHH,
LIEICHANPABIICHHOE  Pa3BUTHE BHYTPEHHUX YOEKIEHWH JIMYHOCTH Ha OCHOBE KIIOUEBBIX LIGHHOCTEH W
UCTOPHYECKUX TPAIWLINIA Pa3BUTUST OHOJIOTMYECKOrO 3HAHUS, TOTOBHOCTH M CIOCOOHOCTb  OOYYArOIIMXCS
PYKOBOJZICTBOBaTbCsSl B CBOEH JESITENBHOCTH LIEHHOCTHOCMBICJIOBBIMU YCTAHOBKAaMHM, MPUCYLIMMH CUCTEME
OnonormIeckoro 00pa3oBaHusl, HATMYKE 3KOIOTHUECKOr0 MPABOCO3HAHMS, CIIOCOOHOCTH CTABUTh LIENIH U CTPOUTH
JKM3HEHHBIE IJ1aHbL

JIM4HOCTHBIE pe3yJbTaTbl OCBOCHHs IpeaMera «buonorust» mOCTHratoTcst B €JMHCTBE Y4eOHOW U
BOCIHUTATENIbHONW AESTEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMU POCCHUCKHMH COLIMOKYJIBTYPHBIMHU,
HUCTOPUYECKUMH U TyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSTHIMHU B OOIIECTBE MPABUIAMH U HOPMaMHU
MOBENICHNS] M CIIOCOOCTBYIOT MPOLIECCAaM CaMOIO3HAHHS, CAMOBOCIIMTAHUSI W CaMOpPA3BUTHS, Pa3BUTHUS
BHYTPEHHEN MO3ULMU JINYHOCTH, MaTPUOTU3MA, YBAXKEHUs K 3aKOHY U INPaBOIOPSAIKY, YENIOBEKYy TpyAa U
CTapuieMy TMOKOJIEHHIO, B3aUMHOIO YBa)KEHHs, OEPEKHOrO OTHOLIEHUs K KyJbTYPHOMY HACIEAUIO U
TPaauLUsIM MHOTOHALMOHANBHOrO Hapona Poccuiickoit ®epepanmy, NpUpoAe M OKPYIKarOLIeW cpene.
JIM4HOCTHBIE pe3ysbTaThl OCBOCHHs yueOHOro mpenmera «buonorus» MOKHBI OTpakaTb TOTOBHOCTb U
CIOCOOHOCTh  OOYYAIOLIUXCSl PYKOBOICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OPUEHTAIMH, T[MO3UTHUBHBIX BHYTPEHHUX VOEKIEHH, COOTBETCTBYFOIINX
TPAAWULMOHHBIM I[IEHHOCTSIM POCCHUHCKOro OO0INecTBa, pPaCIIMPEHHE >KHU3HEHHOTO OIbITA W OIbITa
JESTeNIbHOCTH B TPOLIECCE peaM3allii OCHOBHBIX HAIlpaBJEHUI BOCIUTATENbHON NEATENIbHOCTH, B TOM
YHCJIe B YacTH:

1) rpaskmaHCKOro BOCIHUTaHMS: C(HOPMHUPOBAHHOCTH TPAKIAHCKONW MO3MLUHM OOYUaroIerocs: Kak
AKTUBHOTO U OTBETCTBEHHOTO HJIEHA POCCHICKOrO OOIIECTBa, OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX TPaB U
00sI13aHHOCTEH, yBOKEHHE 3aKOHA M MPABOIOPS/IKA;, TOTOBHOCTh K COBMECTHOW TBOPUECKOH NESITEIbHOCTH
NPy CO3AaHUM Y4YEOHBIX TPOEKTOB, PEIIeHWH Y4eOHBIX U TO3HABATENBHBIX 3a/ad, BBITOJHEHUH
OHMONIOTHYECKUX OKCIEPUMEHTOB, CIIOCOOHOCTh OMPENeNsiTh COOCTBEHHYIO TMO3UIMIO TIO0 OTHOIICHUIO K
SIBICHUSIM COBPEMEHHOMN KVM3HHU U OOBSICHATH €€, YMEHHe YYUThIBATh B CBOMX NEHCTBUSIX HEOOXOAUMOCTH
KOHCTPYKTHBHOTO B3aUMOJEHCTBUSL JIFONEH C pasHBbIMH YOSKACHUSIMH, KYJIBTYPHBIMU LIEHHOCTSIMU H
COLMAJIbHBIM TOJIO)KEHHEM; TOTOBHOCTb K COTPYIHHUUYECTBY B MPOLIECCE COBMECTHOT'O BBIIOJHEHHS YI€OHBIX,
MO3HABATEJIbHBIX U HMCCJIEAOBATENbCKUX 3a/1ay, YBa)KUTEJIbHOIO OTHOLIEHHS K MHEHMIO ONIOHEHTOB IpU
OOCY’KIE€HHU CIIOPHBIX BOMPOCOB OMOJIOTMYECKOrO COACPKAHWS, TOTOBHOCTH K TyMaHHTapHOH U
BOJIOHTEPCKOMN AESTENbHOCTH,

2) MaTpHOTHYECKOTO BOCTIUTAHUS C(HOPMHUPOBAHHOCTb POCCHHICKON TIPa’KAAHCKOM HICHTHIHOCTH,
NaTpuoTH3Ma, YBAXXEHUS] K CBOEMY HapOjy, UyBCTBAa OTBETCTBEHHOCTU mneped PoauHOMN, ropaoctu 3a cBoi
Kpal, cBor0 PonuHy, CBOM SI3bIK M KyJIBTYPY, MPOLLIOE U HACTOALLEE MHOTOHALMOHAJILHOIO Hapoaa Poccuy,
LIEHHOCTHOE OTHOILIEHHE K MPUPOIHOMY HACIIEUIO U MaMATHUKAM MPUPOIBL, TOCTIKEHUsIM Poccun B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJOTHAX, TPYAE, CIOCOOHOCTh OLICHMBATh BKJIAN POCCHHCKUX YYEHBIX B
CTAQHOBJICHHE W Pa3BHTHE OHMOJIOTWH, NMOHUMAHHS 3HAUeHWs] OWOJOTHMHM B TMO3HAHWHU 3aKOHOB MPHPOXBI, B
JKM3HU YeJIOBEKa U COBPEMEHHOTo OOIIecTBa, uaelHas yOeKIEHHOCTb, TOTOBHOCTD K CITy’KEHUIO M 3aIlUTE
OreuecTBa, OTBETCTBEHHOCTH 32 €r0 CyAb0Y;
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3) AyXOBHO-HPAaBCTBEHHOT'O BOCITHTAHHUS. OCO3HAHME JYXOBHBIX LIEHHOCTEH POCCHICKOrO Hapona,
c(popMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO TOBEICHUS;, CIIOCOOHOCTD OIIEHHBATH CHTYALUIO
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,
OCO3HAHME JIMYHOTO BKJIAJA B TOCTPOCHHE YCTOWYMBOrO OyAyINero; OTBETCTBEHHOE OTHOLIEHHE K CBOMM
poOuTeNsM, CO3JAHUIO CEMbH HA OCHOBE OCO3HAHHOIO MPHUHATUS LIEHHOCTEH CEMEHHOM JKU3HU B
COOTBETCTBUH C TPaAULIMAMU HaponoB Poccuy;

4) >CTETUYECKOr0 BOCIUTAHMS. O3CTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAS 3CTETHUKY ObITa,
HAyYHOrO M TEXHHUYECKOrO TBOPYECTBA, CIIOPTA, TPyHAa, OOLIECTBEHHBIX OTHOLICHHH, ITOHUMAaHHE
SMOLIMOHAIBHOTO BO3JIENCTBHSI KMBOI MPUPOABI U €€ LIEHHOCTH, TOTOBHOCTh K CAMOBBIPAXKEHUIO B PasHbIX
BH/IaX UCKYCCTBa, CTpEMIIEHHE MPOSIBIISITh KaueCTBa TBOPYECKOM JIMYHOCTY,

5) (¢usuueckoro BocmHUTaHUS, (HOPMHPOBAHUSI KyJBTYPbl 370POBbS W SMOLMOHAIBHOTO
Onaronony4usi: OHUMAaHHE W peau3alys 300pOBOro U Oe3omacHoro odpasa >KM3HH (3M0pOBOE NHTAHUE,
coOMIOIeHNe TUTHEHMYECKUX TPaBUJI U HOPM, COAJIaHCUPOBAHHBIN PEXXUM 3aHITHI U OTHbIXA, PeryJisipHas
¢dusmyeckasi akTHBHOCTB), OEPEKHOrO, OTBETCTBEHHOTO W KOMIIETEHTHOI'O OTHOLIEHHS K COOCTBEHHOMY
$usuecKOMy H TICHXHYECKOMY 3IOPOBBIO; TIOHMMAaHHE LEHHOCTH TMPaBHJI HWHIUBUAYAJIbHOTO U
KOJUIEKTUBHOT'O OE30MaCHOr0 MIOBENICHHUS B CUTYALIHSIX, YIPOKAOIINX 3A0POBBIO M XKH3HH JIFONIEH; OCO3HAHNE
TIOCJISICTBUI 1 HETIPUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOIEHHUS AJTKOTOIIs, HAPKOTHUKOB, Ky PEHHS);

6) TPyZIOBOrO BOCIMUTAHUS TOTOBHOCTH K TPYZAY, OCO3HAHHME LIEHHOCTH MacTepCTBa, TPYyAONIOOUE,
TOTOBHOCTh K AKTHBHOH JESTENbHOCTH TEXHOJOTMYECKOH M COLMAIbHOM HAaNpaBlIEHHOCTH, CIIOCOOHOCTH
MHULIUMPOBATh, MJIAHUPOBATh U CAMOCTOSITENIHO BBITMOJHATE TAKyH0 AEATENLHOCTh, UHTEPEC K PasIMYHbIM
cepam npodeccHoHaTBHON AESTEIBHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOP Oyayiueit mpodeccnu u
peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI, TOTOBHOCTH U CIIOCOOHOCTH K OOpa3OBaHHUIO W
caMo00pa30BaHMIO HA MPOTSDKEHUH BCEH JKH3HH,

7) 3KOJOTMYECKOTO BOCIIUTAHUS SKOJIOTHMYECKH LEeJecO0Opa3HOe OTHOIIEHHE K MPUPOAE Kak
HCTOYHHKY JKU3HH Ha 3emile, OCHOBE €€ CyLIeCTBOBAHUS, MOBBILIEHUE YPOBHS SKOJIOTHUECKON KyJBTYpPbI:
npruoOpeTeHne ONbITa TUIAHUPOBAHUSI TIOCTYITKOB M OLIEHKHM MX BO3MOXKHBIX TIOCIEACTBHIA IS OKPY KAOIIEH
Cpenbl, OCO3HAHHE IIIOOATBHOTO XapakTepa SKOJOTHMYECKHX MPoOJieM M MyTeH X peIleHus], CrIocOOHOCTh
UCIIOJNIb30BaTh IMpUOOpeTaeMble MPH W3YYeHHH OWOJOTMHM 3HAHWUST M YMEHHUsl INPU PEIleHHH MpodieMm,
CBSI3aHHBIX C PAMOHAIBHBIM IPUPOIOIONIBL30BAHUEM (COONFOICHHE TPaBMJI IOBEACHHS B IIPUPOIE,
HANpPaBJICHHbIX HA COXPAHEHHE PABHOBECHs B HKOCHCTEMax, OXPaHy BHJOB, 3KOCHCTEM, OHocdepsbl),
AKTUBHOE HENpUATHE [EHCTBUM, NPHUHOCAIIUX Bpel OKPyXKalolled MNPUPOOHOH pele, yMEHHE
MPOTHO3MPOBATh HEONArONpUATHbIE HSKOJOTMYECKHE TMOCHENCTBUS MPEANPUHUMACMBIX NEHCTBHH U
MpenoTBpalLaTh X, HaJIMYKHE PA3BUTOTO HKOJOTMYECKOTO MBILIIEHNS, SKOJIOTHYECKOH KyJIbTYPbI,

OMbITA JAEATENIBHOCTH HKOJOTMYECKON HAMpaBJIeHHOCTH, YMEHHs pYKOBOJCTBOBATHCS UMM B
MO3HABATENIBHON, KOMMYHHUKATUBHON U COLMAJIBHOM IMPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTHYECKOU
JESITeIbHOCTH 3KOJIOTMYECKON HaIlpaBJIeHHOCTH,

8) LEHHOCTM HAyYHOTO TMO3HAHWS. C(HOPMUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH M OOIIECTBEHHOH NMPAKTHUKH, OCHOBAHHOTO HA JHAJIOre KYJBTYD,
CITOCOOCTBYIOIIETO OCO3HAHWIO CBOETO MECTa B MOJMKYJIBTYPHOM MHPE, COBEPIIEHCTBOBAHHUE SI3BIKOBOW U
YUTATENbCKON KyJbTYpbl KaK CPEACTBA B3aUMOIEIHCTBUS MEXIy JIIOAbMH M MO3HAHUS MUpPA; [OHHMAaHUeE
cieripuky  OMONOTMM Kak HAayKH, OCO3HaHMS €€ ponu B (POPMHUPOBAHMM PALMOHAIBHOTO HAYYHOT'O
MBIIIJICHHS, CO3aHUM LEJIOCTHOTO MPEACTABICHHs 00 OKPYKAOIEeM MHpPE KaK O €IUHCTBE TPHPOIBI,
yejoBeka M OOINecTBa, B TMO3HAHUM TNPHUPONHBIX 3aKOHOMEPHOCTEH W pEIleHHH NPoOJieM COXpPaHEHHs
NPUPOAHOTO PABHOBECHS, YOEKAEHHOCTP B 3HAUYUMOCTH OWOJIOTHMHM Ui COBPEMEHHOW LIMBHJIM3ALIIH:
obecriedeHHs1 HOBOTO YPOBHSI Pa3BUTHSI MEIULMHBI, CO3/IaHHUE MEPCIIEKTHBHBIX OMOTEXHOJIOTHUH, CIIOCOOHBIX
permaTh pecypcHble TNPOOJIEMBbI PAa3BHTHS UEJNIOBEUYECTBA, IIOMCKA MyTeH BBIXOHA U3 IIOOAJIBHBIX
SKOJIOTMUECKHX TMpolseM u olecrieueHus] mepexoma K YCTOHYMBOMY Pa3BHUTHIO, PaLMOHAIBHOMY
UCIIONIb30BAHUIO  TNPUPONHBIX  pecypcoB M (OPMHUPOBAHMIO  HOBBIX  CTaHIAPTOB  JKU3HH,
3aMHTEPECOBAHHOCTb B TOJYYEHHWU OHOJOTMYECKUX 3HAHMHM B LIENIAX MOBBIIIEHUS OOWIEH KyJIbTypBI,
€CTeCTBEHHO-HAy4YHOH TIPaMOTHOCTH, KaK COCTABHOM 4acTH (yHKIHOHAJIBHOW TPaMOTHOCTH
oOyuaromuxcst, (GOpMHUPYEMOH MpH H3yYeHHH OWOJIOTHH, MOHWMAaHHE CYIIHOCTH METONOB IO3HAHM,
HCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOIb30BATh MOJyYaeMble 3HAHUS TSI aHAJIN3A U

14



OOBSICHEHUSI SIBJICHUH OKPYJKAIOIIEro MHUpPa W NPOMCXOASIINX B HEM H3MEHEHUH, YMEHHE IeJaTh
00OCHOBaHHBIE 3aKJIOYECHUS HA OCHOBE HAy4YHBIX (PAKTOB M MMEIOIIUXCS JAHHBIX C LENBI0 TOTyYEHUs
IOCTOBEPHBIX BBIBOJIOB, CHOCOOHOCTH CaMOCTOSITEJIBHO HCIOJb30BAaTh OHOJOTMYECKHE 3HAHUS IS
peweHust mpodiieM B PealibHBbIX JKU3HEHHBIX CHTYaLUSX; OCO3HAHHE LIEHHOCTH HAy4YHOH IESTEIbHOCTH,
TOTOBHOCTb OCYLIECTBJISITh MPOEKTHYK) W HCCIEAOBATENbCKYH NEATeNbHOCTh WHAUBUAYAJIBHO U B
IpyIIe; TOTOBHOCTh M CIIOCOOHOCTD K HEMPEPHIBHOMY OOPa30BaHMIO M CAMOOOPA30BaHHIO, K AKTUBHOMY
MIOJIy YE€HUIO HOBBIX 3HAHUH 110 OHMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMH IMTOTPEOHOCTSIMH.

MeTtanpeamMeTHbIe Pe3yJIbTATHI

MertanpenMeTHbIe pe3yJIbTaThl OCBOCHUSI YUeOHOro npenMeTa « BHOSorus» BKIIIOYAIOT, 3HAYUMBbIE
s GOPMHUPOBAHHMS  MHPOBO33PEHUS  OOYYAOLIUXCA  MEKIUCHMIUIMHAPHBIE  (MEKIPEIMETHBIC)
oOIIeHayYHble TIOHSATHS, OTPAXKAIOIIUE LENOCTHOCTh HAYYHOH KapTHHBI MHPAa M CIELU(PUKY METOIOB
MO3HAHUS, MCIIONIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHs, SIBJICHUE, MPOLECC, CUCTEMA,
HAy4HBIH (DAaKT, MPHUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIENOBaHUE, HAONIOIEHHE,
U3MEPEeHUe, OKCIIEPUMEHT M JAPYTuX), VHUBEpCaibHble YyueOHble neicTBUs (ITO3HABATENbHBIE,
KOMMYHUKATHBHBIE, PETYJSITHBHBIE), obecrneunBaromue GopMupoBanne (pyHKIHOHATBHON IPaMOTHOCTH
U COLMANBbHONW KOMIETEHIMH OOYYaroIMXCs, CIIOCOOHOCTh OOYYAIOUINXCSl MCHOJIb30BaTh OCBOCHHBIE
MEKIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA M yHHBEpPCAIbHbIE YyueOHble NEHCTBUS B
MO3HABATENBHON U COLIUAIbHOMN MPAKTHKE.

Ilo3HaBaTebHBIE YHHBePCAJbHbIE YUeOHbIE AelCTBHS

Ba3oBble Jiormueckue JeHCTBHSI: CaMOCTOSITENIbHO (POPMyJMPOBAaTE W aKTyaJU3MPOBATH
npoOieMy, pacCMaTPUBATh €€ BCECTOPOHHE, UCIIONb30BATh NIPU OCBOSHUN 3HAHHUN NMPHEMBI JIOTHIECKOTO
MBILUIEHUs] (aHaW3a, CHHTE3a, CPaBHEHUS, Kiaccupukanuy, OOOOWIEHHsI), pPacKpbIBATh CMBICT
OMONOrNYECKNX TOHATUH (BBIAENSATh MX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIMBATHL CBS3U C IPYyTUMH
MOHATHUSIMH); ONPEAENSATh LENH IEATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX IJOCTHIKEHHS,
COOTHOCHTb PE3yJIbTaThl AEATENBHOCTH C TIOCTABJICHHBIMH LEJISIMH, HCIIOJNb30BaTh OHMONIOTHYECKHE
NOHATUS [JIs1 OOBsICHEHUs1 (PAKTOB W SIBJIGHWUH JKUBOW IMPHUPOIBI, CTPOHUTH JIOTUYECKUE PACCYKACHUS
(MHOYKTUBHBIE, MAEOYKTHBHBIE, IO AQHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUUS B
paccMaTpUBaEMBbIX SBJICHHSIX, (OPMYyIHPOBATH BBIBOMBI U 3aKJIFOUYCHHUS;, IPUMEHSITh CXEMHO-MOJIEIIbHBIC
CpencTBa IJIsl MPENCTABJICHHUs] CYLIECTBEHHBIX CBSI3¢H M OTHOLICHWH B H3yYaeMbIX OHMOJIOTMYECKHX
OOBEKTaxX, a TakXKe NPOTHBOPEYMI pPA3HOTO pPOJAA, BBIIBICHHBIX B PA3JIMYHBIX HH(POPMALMOHHBIX
UCTOYHHUKAX, pa3pabaThiBaTh IJIAH PEIIeHUs MPOOIEMbI C YUETOM aHAIN3a UMEIOIIUXCS MATEPHANIBHBIX U
HEMaTepHaJbHBIX PECYpPCOB; BHOCHTh KOPPEKTHBBI B JIEATENbHOCTb, OLICHMBATH COOTBETCTBHE
pe3yJbTaTOB LENISIM, OLEHMBATH PHUCKH IOCIEACTBUI NEATENbHOCTH, KOOPIMHUPOBATh M BBIMOJHATD
paboTy B YCIOBHUSIX pPEaJbHOTrO, BHPTYAJIbHOTO W KOMOMHUPOBAHHOTO B3aMMOICHCTBUS, pPa3BUBATH
KPEaTUBHOE MBILUIEHHE MTPH PELICHUN KU3HEHHBIX MPOOIIEM.

Ba3oBbie HccienoBaTe/ibCKHe AefiCTBUS: BJAJETh HAaBBIKAMH y4ueOHO-HCCIENOBATENIbCKOH U
NPOEKTHOH JNEATENIbHOCTH, HAaBBIKAMH pa3pelieHus mnpodjeM, CHOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TMOMCKY METOJOB PELICHHs MPAKTUUECKUX 3a7ad, MPUMEHEHHIO PAa3JIMYHbIX METOOB
MO3HAHUS, HCIIONB30BATh PA3JIMYHbIE BHUIbI JACATEIBHOCTH 110 TMOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpeTanny, npeoOpa3oBaHUIO U MPUMEHEHHIO B YUEOHBIX CHUTYALMsIX, B TOM YHCIE NPU CO3TaHUU
y4eOHBIX M COLMANBbHBIX MPOEKTOB;, (POPMHUPOBATH HAYYHBIM THUMN MBIIJICHNUS, BJIAIAETh HAYYHOU
TEPMHUHOJIOTHEH, KIIFOYEBBIMHU MOHATHSIMHA M METOIAMHM; CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a1a41
B 00pa3oBaTeIbHON NESITEIBbHOCTH U JKM3HEHHBIX CUTYALUSX; BBIABISTH MPUIHHHO-CIICICTBEHHBIEC CBSI3U
U aKTyaJIU3WpOBaTh 3a/4ady, BBIABUIaTh TUIOTE3y €€ pELICHUs, HAaXOAUTh apryMEHThl s
JOKA3aTeIbCTBA CBOMX YTBEPIKICHHH, 3a7aBaTh MapaMeTpbl M KPUTEPHUU PEIIEHUs, aHAJIH3HPOBATH
NOJIyYeHHbIE B XOIE€ pELICHHUs 3aJa4d pPe3yJbTaTbl, KPUTHYECKH OLIEHWBATh HX JOCTOBEPHOCTD,
NPOTHO3UPOBATh W3MEHEHHE B HOBBIX YCJOBMAX, [aBaThb OLIEHKY HOBBIM CHTYalMsIM, OLICHUBAThb
npUOOPETEHHBI ONBIT, OCYIIECTBIATH LEJCHANPABIEHHBIH IMOUCK TepeHoca CPeACTB U crnocodoB
OefcTBUS B MPOQPECCHOHATIBHYIO CPENy; YMETh IIEPEHOCUTh 3HAHUS B TIO3HABATEIBHYIO M MPAKTUYECKYIO
00JacTH JKU3HEAEATEJbHOCTH, YMETh HWHTEIPUPOBATH 3HAHUS W3 PA3HBIX MNPEeIMETHBIX oOJacTel;
BBIIBUI'aTh HOBBIE WACH, IPEAJIaraTh OPUTHHAIBHBIC MTOIXOABI U PELICHHs, CTABUTh MPOOIEMbI U 3a/1a4H,
JOTTy CKAIOIHE aJIbTEPHATUBHBIC PELICHHUSI.
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Pabora ¢ uHpopmanueii: OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HH(OpMAILUH (TEKCTe
yueOHOro mocoOusi, HAyYHO-TIONYJSIPHOW JTEeparype, OMOJOTHYECKHUX CIOBAPSIX U CIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B IHTepHeTe), aHamu3npoBarh HHGopMaruio Pa3nnyHbix BUIOB U GOpM
NPEACTABICHUS, KPUTHYECKH OLICHWBATh €€ NOCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTD; (POPMYIHPOBATH
3ampochl U MPUMEHSTHh Pa3jIMYHbIE METOAbl IMPHU MOHUCKE W OTOOpe Omonormyeckod HHGOpMAIUH,
HEOOXOIUMOM ISl BBIMOJIHEHUS] YYEOHBIX 3a/1a4;, MPUOOPETaTh OMBIT MCIIOJIb30BaHMS HH)OPMAILIHOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJBTYPY AKTUBHOTO HCIOJIB30BAHMS PA3IHUHBIX
MOUCKOBBIX CHCTEM, CAaMOCTOSITEJIbHO BBIOMPATh ONTHMAaJbHYIO (OPMY MpEencTaBieHUs] OMOJOTHYeCKOM
uHpopmauuu (cxembl, rpaduxy, auarpaMmel, TaOJUIBL, PUCYHKH U APYroe), UCHOIb30BATh HAYYHBIH
S3bIK B KAUeCTBE CPENCTBA NpHU paboTe ¢ Omojormyeckoil HHPOpMAIMEH: NMPUMEHITh XUMHYECKHE,
buznueckne W MaTeMaTHYeCKUe 3HAaKU W CHUMBOJIbL, (Gopmysbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCTIONB30BaTh U NMPeoOpPa30oBbIBATh 3HAKOBO-CUMBOJIMUECKHE CPEACTBA HATVISAHOCTH, BIaJeTh HABBIKAMHU
pacro3HaBaHMs U 3aIIUThl HHPOpMALUH, HHPOPMALMOHHOH 0€30MacHOCTH JINYHOCTH.

KomMyHHKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIEe el CTBHS

OO0meHue: OCyIIECTBIATh KOMMYHHUKALlMd BO BCEX cdepax >KU3HH, aKTHBHO y4YaCTBOBATH B
IUaNiore WA JUCKYCCHU MO CyIIEecTBY oOCy)kmaeMol TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BBHICKA3bIBATH
CY’KI€HHUS] OTHOCHTEJIBHO BBIITOJHEHHS MPeNiaraeMoi 3a7auu, YUUThIBATh HHTEPECHI H COTTIACOBAHHOCTD
NO3UIMHA APYTUX YYACTHUKOB JHAJIOTa MJIM JUCKYCCHH), Paclo3HaBaTb HEBEpOalbHbIE CPElnCcTBa
OOIIeHUs, TIOHUMATh 3HAYEHHE COLMAJbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX
CUTyalllii, yMeTb CMSrdaTb KOH(QJIUKTBI U BECTH IE€PETOBOPBI, BIANETh PA3JMYHBIMH CIIOCOOAMHU
OOIIeHNs] W B3aMMONEHCTBHS, IOHUMATh HAMEPEHHs APYTUX JIIOJEH, MPOSBIATH YBAKUTEIbHOE
OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOH (opme (pOpMyIHPOBATH CBOM BO3PAKEHUS, Pa3BEPHYTO U
JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCTIOJIb30BAHNEM SI3BIKOBBIX CPENICTB.

CoBMecTHasi JeATEJbHOCTb: TIOHUMAaTb M HCIOJb30BATh INPEUMYINECTBA KOMAaHIHOH W
WHIMBUAYAIbHON padoThl MpH peueHnH OMOJOrH4ecKoi mpobiemMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHs TPYIIOBBIX (POPM B3aUMOIEHCTBUS NPU peIleHNH YueOHOH 3a1a4H;, BBIOUPATh TEMATUKY U
METOABl COBMECTHBIX MACHCTBUI C Y4Y€TOM OOIMMX HWHTEPECOB W BO3MOXKHOCTEH KaXXIOrO HJeHa
KOJUJICKTHBA, TNPUHUMATh LEJIH COBMECTHOW MAESTEIbHOCTH, OPTaHU30BBIBATH M KOOPAUHUPOBATH
JNENUCTBHs MO €€ MOCTHXKEHUIO. COCTABJIATh IJIaH ACHCTBUN, PacHpenessiTb polu C Yy4€TOM MHEHUHI
YYaCTHUKOB, OOCYXZaThb pe3yJbTaTbl COBMECTHOH padoThI, OLIEHMBATH KadeCTBO CBOETO BKJIAaga U
KaXXJIOTO YYaCTHUKA KOMaH[bl B OOILIMI pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSM; IMpesiaraTb HOBBIE
NPOEKThl, OLIEHWBATh HWAEH C TNO3MLWN HOBHU3HBI, OPUIHHAJIBHOCTH, TNPAKTHYECKOW 3HAYNMOCTH,
OCYIIECTBIISATh TO3UTUBHOE CTPATETHUECKOE IMOBEACHNE B PA3JIMYHBIX CHTYaLUsX, POSBISATE TBOPUECTBO
U BoOOpakeHHe, ObITh MHUIIMATUBHBIM. PeryaTHBHBIE yHUBEPCANbHBIC YUeOHbIC TeHCTBUS

Camoopranmsanusi: HCIOJb30BaTh OMOJIOTHYECKHE 3HAHUS U BBIIBJIEHHS NPOOIEM U HX
pelIeHHsI B )KU3HEHHBIX B y4eOHBIX CUTYaLUsIX; BBIOMPATh HA OCHOBE OMOJIOTHUECKUX 3HAHUH LIENIEBbIE U
CMBICJIOBBIC YCTAaHOBKH B CBOMX NEHCTBHUSAX M MOCTYINKAax IO OTHOLICHHIO K JKUBOH NMPHPOIE, CBOEMY
3I0POBBIO M 30POBBI0 OKPYIKAIOIIHX, CAMOCTOSITEIIbHO OCYINECTBISTh MO3HABATENBHYIO NESITEIbHOCTD,
BBIABJIATD TNPOOJIEMBbI, CTaBUTb H  (POPMyJHPOBAaTH COOCTBEHHBIE 3amayd B 0Opa3oBaTEIbHOMN
AESITeTbHOCTH M JKU3HEHHBIX CHUTYALMsIX; CAMOCTOATENBHO COCTABJIATH IUIAH PELICHUs MPOOJeMBbl C
y4ETOM MMEIOLINXCSI PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M NMPENNOUYTEHMI; 1aBaTh OLIEHKY HOBBIM
CUTyalWsIM;, paCIIUpPATh pPaMKU Yy4eOHOTrO mpenMera Ha OCHOBE JIMYHBIX TPEATIOUTEHHI; eNaTh
OCO3HAHHBI BBIOOP, ApPryMEHTHPOBaTb €ro, OpaTb OTBETCTBEHHOCTh 3a pEIleHHe, OLCHHUBATh
npUOOPETEHHBIN OIBIT; CIOCOOCTBOBATh (POPMUPOBAHHUIO U MPOSBICHUIO IIMPOKOH SPYAULIUN B Pa3HBIX
00J1acTsX 3HAHUH, MOCTOSTHHO TOBBILIATH CBOW 00Pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb: [1aBaTh OLIEHKY HOBBIM CHUTYalLlUsIM, BHOCHTb KOPPEKTHBBI B IESITEIHHOCTb,
OLICHUBATb COOTBETCTBHE PE3YJbTATOB LENSM; BIIAJETh HABBIKAMU MO3HABATEIBHON pedIekcHu Kak
OCO3HAHMs COBEPIIAEMBIX NEHCTBHH W MBICIUTENBHBIX IPOLECCOB, WX PE3YyJbTaTOB M OCHOBAHHIA,
UCTIOJIB30BaTh MPHUEMBI pe(pIEeKCUU [JIsI OLIEHKH CUTYAIMH, BBIOOPa BEPHOTO PEIIEHHS;, YMETh OLICHUBATh
PHICKH U CBOEBPEMEHHO IPUHHUMATh PELICHUS MO0 WX CHIDKEHHIO, NMPHUHUMATh MOTHUBBI U apryMEHTBI
OPYTUX MPH aHAJIN3E PE3yJIbTATOB ACATEIbHOCTH.

16



Ilpunsitue cedst M Apyrux: npuHUMAaTh ceOs, MOHMMAas CBOU HEIOCTATKH W JJOCTOMHCTBA,
MIPUHUMATh MOTHUBBI U apTyMEHTBI APYIUX MPHU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH, NMPU3HABATH CBOE
paBO M MPaBO APYIMX HAa OMIMOKM, pPa3BUBATh CIOCOOHOCTb MOHMMATh MHUP C TMO3HLUU APYroro
YEJIOBEKA.

IIpeameTHbIe pe3yabTAThI

[IpenmMeTHBIE Pe3yJbTaThl OCBOEHHUS MPOrPaMMBbI IO OHONIOTMH Ha 0a30BOM YPOBHE BKJIIOYAIOT
cneunpuyeckre A yaeOHoro npeamera «bronorusy HaydHble 3HAHHS, YMEHHUS U CIIOCOOBI AEHCTBUH
M0 OCBOCHMIO, HHTEPIIPETALMU U MPEOOPA3OBAHMIO 3HAHHH, BUIbI ACATEIBHOCTH I10 MOJYUYEHHIO HOBOTO
3HaHUS U MPUMEHEHHIO 3HAHUH B PA3IMUHBIX y4eOHBIX CUTYaLHUsX, & TAKXKE B PEAIbHBIX JKU3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX C OMOJIOTHEH.

[IpenmveTHble pe3yibTATBl OCBOCHUS ydeOHOro mnpenMera «bBHONOTMS» MOKHBI OTpPaXkaThb
c(OpMHUPOBAHHOCTb 3HAHUH O MECTE U POJIU OMOJIOTUN B CUCTEME HAyYHOT'O 3HAHMS €CTECTBEHHBIX HayK,
B (POPMHPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U HAyYHOTO MHPOBO33PEHHUS, O
BKJIAZIe POCCHUUCKUX U 3apyOeKHBIX YYEHBIX OHOJIOrOB B pasBUTHE OWOJOrHH, (yHKIMOHAIBLHOU
I'PaMOTHOCTH YeJIOBEKA JIJIsI PeIleHHs JKU3HEHHBIX 337124,

YMEHHE pPACKPBIBATh COIEpKaHWE OHMOJIOTMYECKHX TEPMHHOB W TIOHSTHH: JKH3Hb, KJIETKA,
opranusM, Metadonn3sM (OOMEH BeIIeCTB M IpEeBpalleHHE SHEPruH), roMeocTa3 (CamMoperyJsiius),
ypPOBHEBasi OpraHHU3alMs >KUBBIX CHCTEM, CAMOBOCHPOHM3BEACHHE (PENpOmyKIHs), HACIEICTBEHHOCTD,
WU3MEHYHUBOCTb, POCT U PA3BUTHE,

yMEHHE W3jaratb OHOJIOTHYEeCKHe Teopuu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
[EHTpaJbHasl JorMa MOJIeKysipHOi Ouosorun), 3akoubl (I. Mengens, T. Moprana, H . Basunosa) u
yueHus: (0 LeHTpax MHOroodOpasusi M TPOUCXOXKIEHHUsS KyJbTypHbIX pacreHuii H.W. Basunosa),
OTPENeNATh T'PAHHLIbI UX MTPUMEHUMOCTH K JKUBBIM CHCTEMAM;

yMEHHE BJIAIETh METOAAMH HAYYHOTrO MO3HAHHs B OMOJNIOTWMH: HAOJMIOACHUE W ONMHMCAHUE JKUBBIX
CHUCTEM, TMIPOLECCOB W SIBJICHWH, OpraHu3alus M MPOBEACHHE OHMOJIOTHYECKOTO HKCIIEPUMEHTA,
BBIIBIDKCHUE TUIIOTE3bI, BBIIBJICHHE 3aBHCHMOCTH MEXKIY HCCIEAYEMBIMH BEJIMYMHAMH, OOBSCHEHHE
MOJIYYEHHBIX Pe3yJIbTATOB, HCIMOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB, YMEHHE IeNaTh
BBIBOZIbI HA OCHOBAHHH TMOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE NPU3HAKH BHPYCOB, KJIETOK MPOKAPHOT H 3yKapHOT,
OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH TIpOLeccOoB. OOMEHa BEINEeCTB U
NpPEBpAIEHUsT SHEPruM B KJETKe, (POTOCHHTE3a, IUIACTHYECKOTO U HHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mei03a, OTUIOIOTBOPEHNS, PA3MHOKEHHSI, MHIUBUAYAJbHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSTh MMOJTyUYE€HHbIE 3HAHUS JUII OOBSICHEHUST OMOJIOrHYECKHUX MPOLIECCOB H SIBICHUI,
IV TIPUHSTHS NMPAKTUYECKUX PELISHUH B IOBCEIHEBHOM JKU3HU C LENbIO0 oOecredeHus: 0€30MmacHOCTH
CBOETO 3/I0POBBbSl U 3IOPOBBSl OKPYXKAOIIUX JIFOAEH, COONIOAEHHS HOPM TPaMOTHOTO TOBEINCHHS B
OKpy’Karolled NPUPOAHOH cpene, TNOHMMAaHHEe HEOOXOOUMOCTH HCIOJB30BAHUS  TOCTHIKEHUH
COBPEMEHHOH OMOoJIornM HONOTEXHOIOTUH TSl PALIMOHAIBHOTO MPHUPOAOIIOIb30BAHNS,

YMEHHE pellaTh 3JIEMEHTAPHbIE T€HETHYECKHE 3314l Ha MOHO- M JUTHOPHUIHOE CKpEIUBaHHE,
CLETUICHHOE HACJICZIOBAHUE, COCTABJIATH CXEMbl MOHOTMOPHIHOTO CKPEIIMBAHUS MJIsl NPENCKa3aHUs
HACJIEIOBAHMS ITPU3HAKOB Y OPraHHU3MOB,

yYMEHHE BBINOJHATH JJAOOpAaTOPHBIE W MPAKTUYECKHE padOoThL, COONMONATh MpaBmuiia Ipu padboTe ¢
y4eOHBIM 1 1a0OpPaTOPHBIM 000pYIOBAHHUEM,

yMEHHE KPUTHYECKH OLCHMBATh W HHTEPIPETUPOBATh HH(POpPMALNIO  OHOJIOrHYECKOTrO
COIIEPIKAaHMs, BKJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHMUS U3 PA3JIMYHBIX MCTOYHUKOB (CPEICTBAa MacCCOBOH
uH(pOpPMALNY, HAYYHO-TIONYJSIPHBIE MaTepHAIIbl), STHUECKHE ACIEKThl COBPEMEHHBIX HCCIIENOBAHUI B
Ouonoruu, MeANIMHE, OUOTEXHOJOTHH;

yMEHHE CO3M1aBaTh COOCTBEHHBIE MUChbMEHHBIE U YCTHBIE cOOOIeHus], 00001masi OUOIOrHIecKy 0
UH(POPMALUIO U3 HECKOJIBKUX UCTOYHHUKOB, IPAMOTHO UCIIOIB30BATh MOHATUIHBIN anmapaT OHOJOTHH.

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe€ M pOJU OHOJIOTMH B CHCTEME HAy4YHOTO 3HAHHS
€CTeCTBEHHBIX HayK, B (POPMHUPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAPTHHBI MUpPA M HAYYHOTO
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MHUPOBO33PEHHUS, O BKJANE POCCUHCKHX M 3apyOEKHBIX YYEHBIX OHMOJOrOB B Pa3BUTHE OHOJIOTHH,
(pYHKLHOHATBHON MPaMOTHOCTH YeJIOBEKa JJIsl PELICHHUS JKU3HEHHBIX 33134,

yMEHHE pacKpbIBaTh COAEpKaHHE OHOJOTHYECKHMX TEPMHMHOB W MOHSTUH. BHJI, TOMYyJISALIKS,
reHO(QOHA, 3BONIOIMSA, IBHXKYIIHE CUJIbl ((aKTOPBI) SBOJIOLUH, MPUCIOCOOJIEHHOCTh OPraHU3MOB,
BU1000pa3oBaHme, 3KOJOru4ecKre PakToppl, IKOCUCTEMA, MPOAYLIEHTBI, KOHCYMEHTbI, PEeAYLEeHTbI, LIEMH
MUTAHUS, SKOJIOTHYeCKas mupamuaa, broreoneHos, ouocdepa,;

yMeHHe u3jaraTh Ouosioruyeckue teopur (3BomoLuOHHas Teopust Y. JlapBuHa, cHMHTeTHUECKasI
TeOpHsi HBOJIIOLMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apopbimeBoro cxoxcrsa K.M. bapa, depenoBanus
rNIaBHbIX Hampasienuin u myted spomonnn A H. Cesepriosa, yuenus o ouochepe B.M. Bepraackoro),
OIpeessiTh IPAHULbI MX PUMEHHUMOCTH K *KHBbIM CHCTEMaM;

yMEHHE BJIQJIETh METOJAMU HAYYHOTO MO3HAHUs B OMOJOrHU: HAOMIOJEHNUE W OMHUCAHUE JKUBBIX
CHUCTEM, TMpPOLECCOB U SIBJCHUI, OpraHu3alus | TMPOBEICHHE OHOJIOTHYECKOrO JKCIEePHMEHTa,
BBIIBIKEHHE THUIIOTE3bI, BbIABJICHHUE 3aBHCUMOCTH MEXKAY MHCCIEIYyEeMbIMH BEIMYHMHAME, OOBSCHEHHUE
MOJyYEHHBIX Pe3yJIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX MMOHATHI, TEOPUH U 3aKOHOB, YMEHHE [eNaTh
BBIBO/IbI HA OCHOBAHHUH TMOJTyYE€HHBIX PE3yJIbTATOB;

YMEHHE BbIIENATh CYIIECTBEHHbIE NPHU3HAKH CTPOEHHUs] OHOJOrMYeCKuX OOBEKTOB. BHJIOB,
NOMyJISIUKUA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OHOIreOLEHO30B M SKOCHUCTEM, OCOOEHHOCTH
NPOLIECCOB.  HACJENCTBEHHOHW  M3MEHYMBOCTH,  ©CTeCTBEHHOro  oTOopa,  BHI00Opa3OBaHMS,
NPUCTIOCOOJEHHOCTH OpPraHU3MOB, [EHCTBHSI HSKOJOTHMYECKUX (PAKTOPOB HAa OpPraHU3MbI, MEpeHoca
BEIECTB M TOTOKA HSHEPTUM B DSKOCHUCTEMAaX, aHTPOIOTEHHBIX H3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPyTrOBOPOTa BELIECTB M OMOr€OXMMHUECKHUX LIUKJIOB B OHochepe;

yMEHHE NMPUMEHSTD TOJTyYeHHbIe 3HAHUS J1s1 OOBSICHEHHSI OMOIOTHUECKHUX MPOLIECCOB U SIBJICHUM,
IJIs1 TIPUHSATHS MPAKTUYECKUX pelleHHH B MOBCEIHEBHOH JKM3HU C LEJbI0 obecreueHus 0e30MmacHOCTH
CBOETO 370POBbSI M 3[0POBbS OKPYIKAKOIMIMX JIFOAEH, COONIOZAEHUST HOPM TIPAaMOTHOTO MOBEIEHHS B
OKpY’KaloLlel MPUPOAHON cpenme, TMOHHMaHHEe HEOOXOOUMOCTH HCIONb30BAHUS  JOCTHXKEHUIT
COBPEMEHHO# OHOJIOTHH AJIsl PALIMOHATBHOTO MPUPOAOIIOIb30BAHMS;

yMEHHE peliaTh 3JeMEHTapHbIe OHOJOrHYeCKHe 3a/1a41, COCTABISITh CXEMbI MEPEHOCA BELIECTB U
SHEPTHH B HKOCHCTEMAX (LENH MUTaHUsA),

yYMEHHE BBINOJIHATH JJAOOpATOPHBIE W MPAKTUYECKHE padoThl, COONMONATh MpaBuiia Ipu padboTe ¢
yueOHbIM U J1a0OpaTOpHbIM OOOPYAOBaHHMEM, YMEHHE KPUTHYECKH OLEHHUBAThb M HMHTEPIPETUPOBATH
uHpopMalHo OHONOTHYECKOro COMAEPIKaHUS, BKJIOYAIOLIYIO ICEeBAOHAYYHbIE 3HAHHSA W3 Pa3IHYHBIX
HCTOYHHKOB (CPEnCTBa MAaccOBOM HH(OpMAIMK, HAY4YHO-TIOMYJISAPHBIE MaTepHajbl), PaccMaTpHUBaTh
ry00anbHbIe 3KOJOrM4Yeckue MpoldjaeMbl COBPEMEHHOCTH, (OPMHPOBATh MO OTHOLICHHUID K HUM
COOCTBEHHYIO MO3HIIHIO,

yMEHHE CO3M1aBaTh COOCTBEHHBIE MUChbMEHHBIE U YCTHBIE COOOIIeHwMs], 00001masi OUOIOrHIeCcKy 0
uH(pOpMALIHIO U3 HECKOJbKHX MCTOYHHUKOB, TPAMOTHO HCIOJIb30BATh MOHSTHITHBIN annapaT OHOJIOTHH.

JIn4HOCTHBIE Pe3yabTATBI PeaJH3aluH IPOrPAMMBI BOCIIUTAHUSA

1)  IlposBnsromuii ¥ AEMOHCTPUPYIOIIUN YBAKEHHE K JIIOASM TPYJa, OCO3HAOIIUI [EHHOCTD
coocrenHoro Tpyma. Crpemsmmiics K (QOPMHPOBAHHIO B CETEBOM Cpefe JUYHOCTHO W
npo¢eCCHOHATBHOTO KOHCTPYKTHBHOTO «IU(POBOTO ClIeaay

2)  Oco3HamUIMi TPHOPUTETHYIO [IEHHOCTh JJMYHOCTU YEJIOBEKA, YBAXKAOIINN COOCTBEHHYIO U
YKy YHUKAJIBHOCTD B Pa3JIMYHBIX CUTYalMsX, BO BCeX (POpPMax U BUAAX IEATEILHOCTH.

3) CnocolOHbIfl MPH B3aMMONEHCTBUH C APYTHMH JIFOJbMH JOCTUTaTh TOCTABJIEHHBIX LIENEH,
cTpeMsInuiicss K (OPMHUPOBAHHIO B CTPOHMTEIBHOM OTPACIM MU CHUCTEME >KHJIHIIHO-KOMMYHAJIBHOTO
XO03sIICTBA JINYHOCTHOT'O POCTa Kak nmpodeccruonaa

4)  CnocoOHbIH cTaBUTh mepen coOOM LenH Ui PeLIeHHs] BOSHUKAIOIINX MPO(eCCHOHATBHBIX
3ama4, MoxOHWparh CIOCOOBI PELICHHST W CPEACTBa PAa3BUTHS, B TOM YHCIE C HCIOJIb30BAHHUEM
UH(POPMALMOHHBIX TEXHOJOTHH

5)  CnocoOHbIil MCKaTh U HAXOOUTb HEOOXOMMMYI HH(OPMAIMIO HCIONB3Ys PasHOOOpa3HbIE
TEXHOJIOTUU €€ TOWCKA, IJIsl PELICHHUs BO3HUKAIOLIMX B MPOLECCE NMPOU3BOACTBEHHONH NESATEIbHOCTH
npoOJIEM MPH CTPOUTETBCTBE M SKCILTyaTallu OOBbEKTOB KaIIUTAIBHOTO CTPOUTEIbCTBA
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6)  CnocoOHBIN BBIABUIaTh aJbTEPHATHBHBIC BAPUAHTHI NEHCTBHI C LETbIO BBIPAOOTKH HOBBIX
ONTUMAJIbHBIX AJTOPUTMOB;, MO3ULHOHUPYIOIUI ceOsl B CETH KaK Pe3yJbTaTUBHBINA M MPUBJIEKATEIbHBIN
YYaCTHUK TPYAOBBIX OTHOLIEHUHN

7)  IllpuHMMarOmMUH ¥ MOHUMAKOINUNA IEM W 33aa4d COIHATBbHO-3KOHOMHUYECKOTO Pa3BUTHS
pEerruoHa, TOTOBBIH paboTaTh HA UX NOCTHKEHHE, CTPEMSIIIUICS K MOBBIIICHUIO KOHKYPEHTOCTIOCOOHOCTH
Jlunenikoit obacTy B HALIMOHAIBPHOM M MHPOBOM MaciITadax

8)  Crpemsimuiics K CaMOPa3BUTHIO M CaMOCOBEPIICHCTBOBAHUIO, MOTHBUPOBAHHBIA K
O0y4YeHHI0, TPUHUMAOLINA aKTHBHOE Y4YacTHE B COIMAIbHO-3HAYMMOH NEATENIbHOCTH HAa MECTHOM U
PErMOHAILHOM YPOBHSX

9)  CrnocoOHblii cTaBUTE Tiepen coOOoi e MO BOSHUKAKOIIHE JKU3HEHHbIE 3a1a4H, TOA0UpaTh
CrocoObl peIIeHus] W CPEACTBAa PAa3BUTHs, B TOM YHCIE C HCIOJB30BAaHHEM LU(QPOBBIX CPEICTB;
CONEHCTBYIOIINIA MOAEPIKAHUIO MTPECTUIKA CBOSH Ipodeccru U 00pa3oBaTeIbHON OpraHu3aIuu

10) ToroBblii kK MPoheCCHOHANBHON KOHKYPEHIIUN 1 KOHCTPYKTHBHOH PEaKIIH Ha KPUTHKY

11) VYwmeromwuii aHATU3UPOBATH PA0OUYYI0 CUTYALUIO, OCYLISCTBISIOIUNA TEKYITUH U UTOTOBBIN
KOHTPOJIb, OLICHKY U KOPPEKIHIO0 COOCTBEHHOH EATENIbHOCTH, HECYLIHIA OTBETCTBEHHOCTD 3 PE3yJIbTaThI
cBOei paboThI

12) CopeiicTBytomuii (GOPMUPOBAHUIO TMOJOKHUTEILHOTO 00pasa U MOANEPIKAHUIO MPECTHIKA
cBoeli mpodeccuu

4. CTPYKTYPA Y COJAEP)KAHUE YYEBHOM TUCIUILINHBI

4.1 O0bemM y4eOHOil AUCHUTIIHHbBI

Oo0bem yacos
Bun yueOHoii padoThI BCEro mo B T.4. B 1-m B T.4. BO 2-M

Y4eOHOMY MJIaHY cemecTpe cemecTpe
O6mwem OI1 78 34 44
Bceero 78 34 44
Teopernueckre 3aHsTHUS 58 26 32
IIpakTuyeckue 3aHsATUSA 20 8 12
IIpomesxyTouHast aTTecTalus B Huddeperunposan
dhopme: HBIH 3a4eT

4.2 TemaTnueckoe NJIAHUPOBAHHE

KosnyecTBo yacos
HanmeHoBaHHe pa3ie/ioB U TeM Oo0bem Teopern | IlpakTn
on Beero YEeCKHEe | 4YeCKHe
I cemecTp 34 34 26 8
Tema 1. buosiorusi, kak Hayka 2 2 2 -
Tema 2. J)KuBble CUCTEMBI U UX OpraHU3ALM. 2 2 2 -
Tema 3. X¥MU4ECKUI COCTAB U CTPOEHUE KJIETKH. 2 2 2 -
IIpakTnuyeckas padora Ne 1. «M3ydeHue ctpoeHus 2 2 - 2
KJIETOK PACTEHHIA, )KUBOTHBIX U OakTepuii mox
MHKPOCKOIIOM Ha FOTOBBIX MUKpPOIpenapaTax U ux
OINHUCAHUEY.
Tema 4. XKusHeaesTebHOCTb KIETKU. 2 2 2 -
Tema 5. PasMHOXEHHE U MHANBUAYAJIBHOE Pa3BUTHE 2 2 2 -
OpPraHU3MOB.
IIpakTnueckas pabora Ne 2. «M3yuenune cTpoeHus 2
TIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIPENnapaTaxy.
Tema 6. HacnencTBeHHOCTb M H3MEHYHBOCTD 16 16 14 4
OPraHM3MOB
Tema 6.1 IIpeamer u 3agaun reneruku. Mcropus passutus 2 2 2 -
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I'€HCTUKH.

Tema 6.2 MoHOTHOPUIHOE CKPEITUBAHUE, 2 2 2 -

Tewma 6.3 JluruOpuaHoe CKpenBaHue. 2 2 2 -

Tema 6.4 MonudukarmoHHasi © KOMOWHATHBHAS 2 2 2 -

U3MEHUYUBOCTb.

Tema 6.5 MyTanmoHHasi U3MEHYUBOCTb. 2 2 2 -

Tema 6.6 I'enetuka yenoseka. Kapuorun yenoseka. 2 2 2 -

Tema 6.6 I'enetuka yenoseka. Kapuorun yenoseka. 2 2 2 -

ITpakTnueckas pabora Ne 3. «M3yueHue pe3yabTaToB 2 2 - 2

MOHOTHOPHUAHOTO M AUTHOPHUIHOTO CKPEIIUBAHUSA Y

IPo30(HITBI HA TOTOBBIX MUKPOIPENapaTaxy.

[Mpaktuueckas padora Ned. «CocTaBneHne U aHATN3 2 2 - 2

POJIOCJIOBHBIX YEJIOBEKaY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHU 2 2 2 -
I1 cemecTpe 44 44 32 12

Tema 8. IBosnronoHHAsI 0HOJIOTHSI 18 18 16 2

Tema 8.1 IIpennochuiku BOSHUKHOBEHUS 3BOJKOLIMOHHON 2 2 2 -

TEOPUH.

Tewma 8.2 CBuperenbcTBa SBOTIOLUH. 2 2 2 -

Tema 8.3 Dpomonnonnas reopust . JlapsuHa. 2 2 2 -

Tema 8.4 Mukpossomronus. llonynsanus kak eqUuHALIA BUIA 2 2 2 -

U 3BOJIIOLIUU.

Tema 8.5 EctecTBeHHBIH 0TOOpP — HANpaBISIFOIIUE (pakTop 2 2 2 -

sBOmOLMH. POpPMBI €CTECTBEHHOTO 0TOOpA.

Tema 8.6 IIprcrocobaeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT 2 2 2 -

SBOJIIOLIUU.

Tema 8.7 Bun u Bunoobpasosanue. Kputepun Bupa. 2 2 2 -

Tema 8.8 MakposBoJTrOLHS. 2 2 2 -

IIpakTnueckas pabora Ne 5. «CpaBHeHHE BHIOB 110 2 2 - 2

MOP(OJIOTHUECKOMY KPHTEPHIOY .

Tema 9. Bo3HUKHOBeHHe U pa3BUTHE )KU3HH Ha 3emuie 6 6 6 -

Tema 9.1 Hayunble runotessl BOSHUKHOBEHUS XKU3HU Ha 2 2 2 -

3emuie; abMOTeHe3 U MAHCIIEPMUSL.

Tema 9.2 PazButHe xu3HU Ha 3eMJie 10 3paM U [epruoiaM. 2 2 2 -

Tema 9.3 Dposronus yenoseka. Yenoseueckue pacel 2 2 2 -

Tema 10. Opranu3mbl 1 OKpyKawIIas cpeaa 6 6 4 2

Tema 10.1 Dxonorust Kak Hayka. DKOJIOTHIECKUE PaKTOPHI. 2 2 2 -

Tema 10.2 Dkonoruueckre XapakTepUCTUKU HOMYJISLHUU. 2 2 2 -

ITpakTnueckas pabora Ne 6. «Mopdonornyeckue 2 2 - 2

0CcOOEHHOCTH PaCTeHUH M3 Pa3HBIX MECT OOMTaHUs.

Tema 11. CoobmiecTBa M IK0JOrHYECKHE CHCTEMbI 14 14 6 8

Tema 11.1 Ilpuponnbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U 2 2 2 -

peK. AHTpPONIOreHHbIE 3KOCUCTEMBIL.

IIpakTrueckas pabora Ne7 OnrcaHue aHTPONOTEHHBIX 2 2 - 2

W3MEHEHHH B €CTECTBEHHBIX PUPOAHBIX JTaHAIApTaX

CBOEH MECTHOCTH.

IMpaktuueckas padbora Ne8 CpaBHUTEIBHOE OMTUCAHUE 2 2 - 2

OJITHOH U3 €CTECTBEHHBIX IPUPOJHBIX CUCTEM

(HampuMep,jieca) 1 KakoH-HUOY b arpO3KOCUCTEMBI

(HampuMep, MIIEHUYHOTO MOJIsT).

IIpaktuyeckas padbora Ne9 CocraBieHne CxeM mepenadu 2 2 - 2
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BEILECTB U HHEPTHUHU 1O LENsAM MUTAHUS B IPUPOAHON
5KOCUCTEME H B arpOLICHO3E.

I'panruwbl, coctas u cTpykTypa buochepsr. XKusoe
BEIIECTBO U ero (PyHKIHH.

[Mpaktuyeckas padora Nel0 Onrcanue U MpaKTHYECKOE 2 2 - 2
CO3MIaHUE NCKYCCTBEHHON 3KOCUCTEMBI (IIPECHOBOIHBIN

AKBaAPHYM).

Tema 11.2 Yuenne B.1. Bepnanckoro o duocdepe. 2 2 2 -

Tema 11.3 KpyroBopoTsl BelecTs U OHOreOXMMUIECKHE 2 2 2 -
LUKJIbI 3JIEMEHTOB (yTJIeposa, a30Ta). 30HAIbHOCTD

ouochepsL

HTtoro 78 78 58 20

4.3 TeMbl HHAUBHAYAJIBHBIX IPOEKTOB
B Teuenne 1 xypca KaxkabM OOyYarOIIUMCS BBIMTOJHSIETCS MHIUBHIYAJIBHBIA MPOEKT MO OTHOH

WM HECKOJBbKHM JUCHHUIIIIMHAM,
(PenepanbHbIi

3a CyYeT BpPEMEHU,
o0Opa3oBaTeNbHbIHI

OTBCACHHOTO Ha MH3YYCHUEC AOUCHUILIUHBI

roCyIapCTBEHHBIN CTaHmapt cpenHero (MOJHOro) oOMIero

oOpa3oBaHus, yTBep KAEHHBIN nprkazoM MuHoOpHayku Poccun ot 17 anpens 2012 r. Ne 413).

e U e

9

10.
I1.
12.
13.
14.
15.
16.

cpenpbl.

17.
18.

AgnanTtanys OpraHu3MOB K yCJIOBHUSIM OKPY KarOIIEeH CPebl.

Apxeiickas u [Iporeposoiickast 3pbl ¢ TOUKH 3peHHUs1 Ouoora.

buonornyeckne meronsl OOPHOBI ¢ BpEAUTENIMI KOMHATHBIX PACTEHHA.
buortexHonorus - HaAEXKAbl U CBEPILICHUS.

Bbops0a co crapenuem B 21 Beke.

Bupychbl - HekneTouHbIe (POPMBI JKHU3HHL.

Bupycer - Oena 21 Beka.

Bnusinue ctpeccoB Ha 310POBbE YEIOBEKA.

Bnusinue TpaHCreHHOro KOpMa Ha Pa3BUTHE PEMPOAYKTUBHONW CUCTEMBI MBILIEH.
BiusitHue TpaHCOPTHOM 3arpsi3HEHHOCTH BO3yXa HA SMU(UTHBIE IMINIARHIKN HAIIETO KPast.
Biusinue GUTOHLMIHBIX PACTEHUH HA KUBbIE OPTaHU3MBI.

I'nnoTesb! 0 NPOUCXOXKACHUU YETIOBEKA.

JIBI>KYIIME CHUJIBI SBOJIIOLINH.

JBrokymue cubl 3Bosmound. bope0a 3a cymecrBoBaHue.

EcrectBenHbIE COOOMECTBA KUBBIX OPTAHU3MOB. bUOTEOIIEHO3BI.

H3MeHeHne OCTPOTHI CllyXa, B 3aBHCUMOCTH OT BO3pacTa U BIUSHUS (PaKTOPOB BHELTHEH

HzydeHne BUIOBOTO pa3HOOOpa3Hst MEPBOIIBETOB.
UzyueHue BIUSHUS IPOTUBOAKAPUIMIAHON 00pabOTKH Ha YUCIEHHOCTh 1 MHOrooOpas3ue

Ha3eMHBIX OE€CIIO3BOHOYHBIX KUBOTHBIX.

19.

I/IsyquI/Ie AOMAITHETO palliOHA MUTAHUA C TEJBIO BBIABJIICHUA B HEM IT'CHETUYICCKU

MOIU(UIMPOBAHHBIX HHIPEIUEHTOB.

20.

HSYI'IGHI/IG COACPIKAHHNA KApOTHUHA B KOpMax AJId CeTbCKOXO3SMCTBEHHBIX JKUBOTHBIX.

5. YCJOBUS PEAJIN3AIINN ITPOTPAMMBI YYEBHOM JUCIIUILINHBI

5.1 MaTepuaJibHO-TeXHHYeCKoOe o0ecrneyeHHe
Peanuzanus yueOHON AUCIUIUTUHBI OCYIIECTBIISIETCS B yueOHOM KaOuHeTe « broorusy.
ObopynoBanue yueOHOro kabuHeTa!

MOCaJOYHbIE MECTA MO KOJIMYECTBY O0YUarOIIUXCS,
pabodee MeCTO MpenoaaBaTeis;
KOMILJIEKT y‘{e6HO-MeTOHH‘{eCKOI>'1 AOKYMECHTALUU.

TexHuueckue cpencTsa 0Oy4eHUs:
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- KOMMNbIOTEP C NMNUEH3NOHHbIM NMPOrPamMMHbIM 006ECMEeYEHNEM;
- Tenesusop Panasonic,

- 9KpaH.

HarnsgHble noco6us no 61MoNoruu:

. AHaNIorMyHble opraHbl 3aWnTbl PpaCTEHUI OT TPaBOSAHbIX XXUBOTHbIX.
. Buabl 3aWUTHBIX OKpPacok.

. Fomon0rmMsa nneYyeBoro 1 Ta30BOro Nosca NO3BOHOYHbIX.

. COpHble NOPOAbI U MUHEPASIbI.

. Konnekuyma «KameHHbIR yronb».

. Habop mynsxkeit N1og0B rM6puAaHbIX 1 NOANNAOUAHBIX PACTEHUIA U UX UCXOAHbIE (hOPMbI.
. Mocobue AUHAMMUYECKOEe LeMOHCTPUPYIOLLee feNeHne KNeTKN.

. Mocobue AMHAMUYECKOe AEMOHCTPUpPYOLLEe 3aKOHbI MeHaens.

. MprMep NOKPOBUTENCTBEHHOW OKPaCKM.

. Mprmep npegocTeperatoLLeil OKpacku.

. Mpumepbl 3aLLUTHBIX MPUCNOCOBNEHNIA Y KUBOTHBbIX.

. Mpumepbl KOHBEPreHUMN.

. MpucnocobuTenbHble NU3MEHEHNS B KOHEYHOCTAX HACEKOMbIX.

. PyanmeHTapHble OpraHbl NO3BOHOYHbIX.

. ®OopMbl COXPaHHOCTW UCKOMaeMblX PACTEHWUIA U XXUBOTHBbIX.

. Mogenn monekynsl AHK.

5.2 WNHGpopmaLnoHHOe obecneveHne 06yyeHUs

Ana peanusaunm nporpammbl B 6UOINOTEUYHbIA POHA BXOAAT YYEOHUKM, Y4eOHO-METOAMYECKME
KoMmnnekTbl (¥YMK), obecrneunBatoLie 0CBOEHNE YUEOHOW ANCUUNNNHBI «Bruonorms.

MeyaTHbIE U3gaHNA

OcHOBHag nuTepartypa
OcHoBHas:

1 buonorus : y4ebHMK M NPaKTUKYM ANS CpefHero npodgeccmoHanbHOro obpasosaHusa / B. H.
ApbiruH [1 gp.] ; nog pedakuymei B. H. ApbirnHa. — 2-e n3g. — Mocksa : M3gaTensctso KOpalit, 2024.
- 378 c¢. — (MpogeccmoHanbHoe o6pasoBaHne). — ISBN 978-5-534-09603-3. — URL
https://urait.ru/bcode/536659

JononHnTtenbHaa nutepartypa

1.I'powesa, f1. B. buonorug : yyebHoe nocobue / /1. B. 'powesBa. — BopoHex : BI'YWT, 2020.

- 119 ¢. — ISBN 978-5-00032-482-0. — TeKCT : 3NeKTPOHHbIA // JlaHb : 3NEKTPOHHO-O6M6NMOTEUHANA

cuctema. — URL: https://elanbook.com/book/171023. — Pexwum foctyna: [Ans aBTOPM3.
nonb3oBaTtenein.

2.3auenunHa, O. C. buonorusa : yye6Hoe nocobue / O. C. 3auenuHa. — WpKyTcK : NpKyTCKuiA
FAY, 2020. — 112 c. — TeKCT : 3/1eKTPOHHbINA // JlaHb : 3NeKTPOHHO-6MbGNMoTeYHas cuctema. — URL:

https://elanbook.com/book/183578 (pata o6paleHns: 16.06.2022). — Pexum gocTtyna: s aBTopus.
nonb3oBaTenieil. Buonormsa : yye6HMK N NpakTUKyM 418 CpefHero npoeccnoHanbHoro obpasosaHus / B.
H. Apbirud [u gp.] ; nog pegakumei B. H. ApbirmHa. — 2-e n3g. — Mocksa : W3gatenscteo KOpaiiT,
2021. — 378 c¢. — (IMpopeccmoHanbHoe o6paszoBaHue). — ISBN 978-5-534-09603-3. — TekcT :
3neKTpOoHHbIN // ABC KOpaiT [caiiT]. — URL: https://urait.ru/bcode/469487.

3. Nannukas, T. B. buonorusa. TecTbl : yye6Hoe nocobue Ans cpeaHero nNpodeccMoHanbHOro
obpasoBaHua /  T. B. Jlannukaa. — Mocksa :  W3pgatenbctBo  HOpaiT, 2024, — 40 c. —
(MpotheccmoHanbHoe o6pa3oBaHMe). — ISBN 978-5-534-14157-3. — TeKCT : 3NeKTPOHHbI [/
O6pasoBaTtenbHas nnatgopma KOpant [caiiT]. — URL: https://urait.ru/bcode/543964 (pata obpalieHus:
06.06.2024).

MNHdopmaLnoHHbIe pecypcbl

- 3bC «IPRbooks»

- 36C «lOPAUT»
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6. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOI

JUCIHUATUINHBI

KOHTpO.]'Ib " OLCHKa PE3YJbTATOB OCBOCHHA AUCHUILIMHBI OCYLICCTBIIAIOTCA MPENOgaBaTCiICM B
npouecce NpoOBCACHUA MPAKTHUYCCKUX 3aH$ITI/II\/'Ij OLCHKHN OTBCTOB Ha KOHTPOJIBHBIC BOIPOCHI, a4 TAKIKE

BBITNTOJIHEHUA O6yLIaI-OH_II/IMI/IC$I WHAWBUAOYAJIbHBIX SaHaHHfI.

Pe3yabTaThl 00yyeHus

MeToabl KOHPOJISI M OLIEHKHU
pe3yJabTATOB 00y4eHUs

1) c(hopMHUPOBAHHOCTH 3HAHUK O MECTE U PONTH OHOJIOTHH B
CHUCTEMC HAYYHOT'0 3HAHUS CCTCCTBCHHBIX HAYK, B (hopMupoBaHiu
COBPEMEHHOHU €CTECTBCHHO-HAYYHOU KapTHUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS, O BKIAJC POCCHICKHX U 3apYOCIKHBIX VIEHBIX -
OHOJIOTOB B pa3BUTHE OHONTOTHH, (PYHKIMOHATEHOW IPAMOTHOCTH
YEJIOBEKA LT PCLICHHUS YKU3HCHHBIX 33124,

2) VMCHHE PaCKPbIBATh COACPIKAHHE OHONIOTHICCKUX TCPMUHOB U
MOHSITHH KU3Hb, KJICTKA, OPTaHu3M, MeTabo113M (0OMEH BEUICCTB U
MPEBpaIlCHHE YHEPTHHN), TOMEOCTA3 (CaMOPETy L), VPOBHEBAL
OpraHH3aLus JKUBEIX CHCTEM, CAMOBOCIIPOU3BEACHUE (PCIPOAYKLIF),
HACJICACTBCHHOCTh, H3MEHYHNBOCTD, POCT H PA3BUTHC;

3) YMCHHUE H3/Iararh OUOJIOTUYCCKUC TCOPHH (KJICTOYHAS,
XPOMOCOMHAS, MYyTALIMOHHAS, LICHTPAIbHAS JOTMa MOJICKYIISIPHOH
ouomnorun), 3axonsl (I'. Mengens, T. Moprana, H Y. Basunosa) u
yueHHUs (0 IEHTpaxX MHOr000pa3us U MPOUCXOKICHHS KYJIBTYPHBIX
pacrenuiit H M. BaBuiosa), onpeaenars rpaHULBL HX TPUMEHUMOCTH K
JKUBBIM CHCTEMAM;

4) VMCHHE BJIAACTh METOAAMH HAYYHOTO MO3HAHUS B OHOJIOTHH:
HaOMIOACHUE U ONHMCAHKE YKUBBIX CUCTEM, MMPOLIECCOB H SIBICHUM,
OpraHu3anys ¥ MPOBEACHUE OHOIOTHYCCKOTO SKCIICPHUMCEHTA,
BBIIBIKCHUE THIIOTE3BI, BEISABICHHE 3aBUCUMOCTH MEXKIY
HCCIICAYEMBIMH BETHUYHHAMH, OOBICHCHHE MOMYUYCHHBIX PE3YIIbTATOB,
HCTIONBb30BAHHBIX HAYYHBIX TOHATHH, TECOPUH U 3aKOHOB, YMCHIE
JENIATh BBIBOJBI HA OCHOBAHHH MOIYICHHEIX PE3YIbTATOB;

5) VMCHHC BBIACTATH CYIICCTBCHHBIC IPU3HAKUA BUPYCOB, KICTOK
MPOKAPHOT U 3VKAPHOT, OJHOKICTOYHBIX ¥ MHOT'OKIICTOYHBIX
OpPraHU3MOB, OCOOCHHOCTH MPOLIECCOB. OOMEHA BEIICCTB U
MPEBpAILCHHUS SHEPTHU B KJICTKE, (OTOCHHTE3A, MIACTHICCKOTO U
SHEPreTUYCCKOro 0OMEHA, XeMOCHHTE3a, MUTO3a, MEH03a,
OIJIOJOTBOPEHHUSL, PA3MHOKCHHUS, HHANBHAYAIBHOTO PA3BUTHS
opraHusMa (OHTOTCHE3);

6) VMCHHE NPUMCHATh NOJIYICHHBIC 3HAHUS A1 O0BICHCHHUS
OHOJOTHYCCKUX MPOLIECCOB U ABICHUH, IS MPUHATHS TPAKTHICCKUX
PCLICHUH B IOBCCAHECBHOM MH3HHU C LIETbI0 00CCIECUCHU OC30IaCHOCTH
CBOCTO 300POBbS U 3I0POBbS OKPYKAIOIIUX TOACH, COOTIONCHUS HOPM
IPaMOTHOTO TIOBEACHHUS B OKPYKAIOIIEH IPUPOIHON Cpee, IOHUMAaHNE
HCOOXOUMOCTH HUCIOJIB30BAHUS JOCTHKCHHA COBPEMEHHOM OHOJIOTHH
1 OMOTEXHOMOTUH IS PALIMOHATBHOTO IPHPOIOTIONb30BaAHUS,;

7 VMCHHE PEIIATh 3JICMCHTAPHEIC TCHETHUCCKHUE 330291 Ha MOHO-
U AUTHOPHIHOE CKPEIMBAHUE, CLCINICHHOE HACJICAOBAHKE, COCTABIATh
CXEMBbI MOHOTHOPHUAHOTO CKPEIUBAHMS IS TIPEACKA3AHIS
HACJICAOBAHUS MTPU3HAKOB Y OPTaHNU3MOB;

8) VMCHHE BBHITIONIHATD Ja00PATOPHEIC U MPAKTHYCCKHE PAOOTEL,
cOOMOIaTh MpaBUia MPH PadoTe ¢ YICOHBIM U TA0OPATOPHBIM
000pyA0BaHHUEM;

9) VMCHHC KPUTHYCCKU OLICHUBATh U HHTEPIIPETUPOBATD
nHpOpMaLHIO OHOIOTHICCKOTO COACPIKAHMSL, BKIFOUAIOMIYIO

Onenka MEPEYUCIEHHBIX
Pe3yJIbTaTOB o0yueHwus npu
BBINTOJIHEHUU 3a4aHUN Ha

NPAKTUYECKUX 3aHSATHSX, TEKyIIeM
U pyOEKHOM KOHTpOJIE - YCTHBIN
OIIPOC, TECTHPOBAHHE.

OueHka B paMKax MpPOMEKYTOYHOMN
arrectaunu: qudpepeHIMPOBAHHBIN
3a4er.
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MICEBAOHAYYHBIC 3HAHHS U3 PA3TINYHBIX HCTOYHUKOB (CPEACTBA
MaccOBOU HH(POPMALIMH, HAYYHO-TIOMYSIPHBIC MATCPHATIBI), STHUCCKUC
ACTHEKThI COBPEMCHHBIX UCCIICAOBAHUNA B OMOIOTUH, MEIHULINHE,
OHMOTEXHOIOTHH;

10) VMCHHE CO3JaBaTh COOCTBCHHEIC TUCHMCHHBIC U YCTHEIC
coobmieHus, 06061mas OHONOTHUIECKYI0 HHPOPMALIHMIO U3 HECKOTBKHX
HUCTOYHHKOB, IPAMOTHO HCIIOIb30BATh NOHATHHHBINA anmnapar OHONIOTHH.
11) c(hopMHUPOBAHHOCTH 3HAHUU O MECTE U POJTH OHOJIOTHH B
CHCTEMC HAYYHOT'0 3HAHUS CCTCCTBCHHBIX HAYK, B (hopMupoBaHuu
COBPEMEHHOHU €CTECTBCHHO-HAYYHOU KapTHUHBI MUPA U HAYYHOTO
MHUPOBO33PEHUS, O BKIAJC POCCHICKHUX U 3apYOCIKHBIX VIEHBIX -
OHOJIOTOB B pa3BUTHE OHONTOrHH, (PYHKIMOHATEHOW IPAMOTHOCTH
YeJIOBEKA [T PCLICHHS KU3HCHHBIX 32134,

12) VMCHHE PaCKPbIBATh COACPIKAHHE OHONIOTHICCKUX TCPMUHOB U
MOHATUH. BUJ, MOMYISLIS, TeHOGOH, SBOMIOLHS, JBHKYIIUE CHIbI
(thaxTophl) HBONOLIHH, TTPUCTTOCOOICHHOCTh OPTraHU3MOB,
BHI000PA30BAHUE, DKOJOTHICCKUE (PAKTOPBI, IKOCHCTEMA,
MPOAYLCHTHI, KOHCYMEHTBI, PSAYLICHTHI, LICITH TUTAHHS, SKOJOTHICCKAsT
nupamMuga, OMOreoLeHo3, buochepa;

13) YMCHHUEC H3/Iararh OHOMOTHYCCKUE TCOPHUH (3BOTIOIUOHHAS
teopus Y. JlapBuHa, CHHTETUYICCKAS TCOPHS SBOJIIOLHH), 3aKOHBI H
3akoHOMEpHOCTH (3apoxsimesoro cxoactea K.M. bapa, uepenosanus
ITIABHBIX HanpasiceHuid u nmyted spomrounn A H. Cesepuosa, yuenus o
ouochepe B.1. BepHaackoro), onpeaeasTh IPAHULBI KX
MPUMCHHUMOCTH K YKHBBIM CHCTCMaM;

14) VMCHHE BJIAACTh METOAAMH HAYYHOTO MO3HAHUS B OHOJIOTHH:
HaOMIOACHUE U ONHMCAHKE YKHUBBIX CUCTEM, MMPOLIECCOB H SIBICHUM,
OpraHu3alys ¥ MPOBEACHUE OHOIOTHUYECKOTO SKCIICPHMCHTA,
BBIBIDKCHUC THITOTE3bI, BRISIBICHUEC 3ABHCHMOCTH MEXKIY
HUCCIICAYEMBIMH BETHINHAMH, OOBICHEHHE MOIYICHHBIX PE3YIbTATOB,
HCTIOIb30BAHHBIX HAYYHBIX TIOHATHH, TCOPHHA U 3aKOHOB, YMCHHE
JENIATh BHIBOJBI HA OCHOBAHHH MOTYUCHHBIX PE3YIbTATOB;

15) YMEHHE BBIACITE CYIUCCTBCHHBIC IPU3HAKHA CTPOCHHUS
OHOJOTHYCCKUX OOBEKTOB. BUIOB, HOMY LA, IPOIYLICHTOB,
KOHCYMCHTOB, PSIYLICHTOB, OHOTCOLICHO30B U SKOCUCTEM, OCOOCHHOCTH
MPOLIECCOB. HACTICACTBCHHOW U3MEHUYUBOCTH, ECTECTBEHHOT'O 0TOOPA,
BHI000pa30BaHuUs, MPUCTIOCOOICHHOCTH OPTraHU3MOB, ICHCTBHUS
3KONOTHYCCKUX (PAKTOPOB HA OPraHU3MBI, IIEPCHOCA BEIICCTB U MOTOKA
SHEPIHMH B 3KOCHCTEMAX, aHTPOIIOTCHHBIX H3MEHCHUH B SKOCHCTEMAX
CBOCH MECTHOCTH, KPYrOBOPOTA BEMIECTB H OHOTCOXHUMHUYCCKUX LIUKIOB
B Guochepe;

16) YMCHHUE MPUMCHSTD MOJIYUCHHBIC 3HAHUS JJ11 O0bSICHCHHUS
OHOJOTHYCCKUX MPOLIECCOB U ABICHUH, IS MPUHATHS TPAKTHICCKUX
PCLICHUH B IOBCCAHECBHOM MH3HHU C LIETbI0 00CCIECUCHU OC30IaCHOCTH
CBOCTO 300POBbS U 3I0POBbS OKPYKAIOIIUX TOACH, COOTIONCHUS HOPM
IPaMOTHOTO TIOBEACHHUS B OKPYKAIOIIECH MPHUPOIHON Cpeae, MOHUMAHNE
HEOOXOUMOCTH HUCIOJIB30BAHUS JOCTHKCHHA COBPEMEHHOUM OHOJIOTHH
JJ1 PALIMOHATIBHOTO MPHPOIOTIONb30BAHMS;

17) YMCHHUE PEIIATh 3ICMCHTAPHBIC OUONIOTHUCCKUE 3ada4H,
COCTaBJIATh CXEMBI IEPCHOCA BELICCTB U SHEPTUM B SKOCHCTEMAX (LETH
MUTAHUS),

18) VMCHHE BBHITIOTHATD Ja00PATOPHEIC U MPAKTHICCKHE PAOOTEL,
co0II0aTh MpaBUIa MPU PaboTe ¢ y4eOHBIM 1 J1a00PATOPHBIM
000pyA0BaHHUEM;

19) YMCHHUC KPUTHYCCKH OLCHUBATh U HHTCPIPCTHPOBATH
nHpOPMALHIO OHOIOTHICCKOTO COACPIKAHMSL, BKIFOUAIOIIYIO
MICCBIOHAYYHBIC 3HAHH M3 Pa3IMYHBIX HCTOUHUKOB (CpPEeacTBa
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MaccoBOU HHPOPMALIMH, HAYYHO-TIOMYSIPHBIC MaTCPHATIbI),
paccMaTpuBaTh riodaIbHBIC SKOJIOTHICCKUE MPOOIEMEI
COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIICHUIO K HUM COOCTBCHHYIO
MO3HULIMIO;

20) YMCHHE CO37aBaTh COOCTBCHHBIC ITHCHMCHHBIC M YCTHBIC
coobmenns, 0000mas GHOTOTHYECCKYI0 HHPOPMALMIO U3 HECKOJIBKHX
HCTOYHHKOB, IPAMOTHO HCIIOJIb30BATh NOHATHHHBINA annapar OHONOTHH.
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