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Pabouast mporpamma no 6GMOJOTHU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
MOJrOTOBJIEHa Ha OCHOBe DenepanbHOr0 TrOCYAapCTBEHHOTO0 00pa30BaTEIBLHOTO
CTaHJapTa OCHOBHOTO o61miero oopazosanus (IIpukaz Munnpocsemenusi Poccun ot
31.05.2021 r Ne 287, 3apeructpupoBaH MUHUCTEPCTBOM IOCTULIMM Poccuiickoit
®enepaunu 05 07 2021 r, per. Homep — 64101) (ganree — PI'OC OOO0), Konuenunn
npenojaBanus ouosornu B Poccuiickoil @enepannn (yTBEpKAeHa PacnopsKEHUEM
Ipasutesnbcrsa Pocceniickoit @eneparmn ot 29 anpens 2022 r. Ne 2/22), TlpumepHoit
IpOrpaMMbl BOCHUTAHUS, C YYETOM PACIPEAECNEHHBIX IO KJAcCaM MPOBEPSEMBIX
TpeOoBaHUIl K pe3yibTaTaMm OCBOeHHMs OCHOBHOM 00pa30BaTeIbHOW MPOrPaMMBI
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

INOACHUTEJIBHAS 3AIITMCKA
JIMYHOCTHBIE W METANpPEAMETHBIE PE3YJbTAaThl MPEACTABICHBI C Y4YETOM
0COOCHHOCTEH IMperoaBaHus OMOJIOTHH B OCHOBHOM 00111e00pa30BaTEIbHOM IITKOJIE C
y4ETOM METOAMYECKUX TPaAuIMiA TOCTPOEHHUS IIKOJBHOTO Kypca OHOJIOTHH,
}éeaJII/IBOBaHHLIX B OoJibllie yacTu BXomsanux B deaepaibHblid nepeueHb YMK 1o
HWOJIOTHH.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O NIPEJIMETA
«bBHOJIOI' U5

[Ipn pa3zpaboTke mnporpamMMbl IO OHOJOTUM TEOPETHUYECKYI0 OCHOBY JUIS
ONpENENEeHUs] MOAXOAOB K (OPMUPOBAHUIO COJEPKAHUS YYEOHOro IpeaMeTa
«buonorus»  cocraBmim:  KoHuUenrtyaiabHble nosoxkeHnas DPIOC  COO o
B3aMMOOOYCIIOBJIEHHOCTH LI€JIEW, COIEPKAHUS, PE3YJIbTATOB 00yUYeHUs! U TpeOOBaHU
K YPOBHIO MOJATOTOBKHM BBIITYCKHHKOB, MOJOXKEHUA 00 OOMIMX LENIX U IpUHIUNAX,
XapaKTEPU3YIOUIUX COBPEMEHHOE  COCTOSHHE CHUCTEMbl CpPEAHEro  OOIIero
oOpa3zoBanust B Poccuiickoit ®enepanuu, a TakkKe TMOJOKEHUS O crenuduke
Ouosnoruu, €€ 3Ha4eHUH B IO3HAHNU KUBOM MPUPOBI U OOECIICUEHUH CYIIECTBOBAHUS
yenoBedyeckoro obmectBa. CoriacHO Ha3BaHHBIM IOJIOXKEHUSIM, OIPEAEICHBI
OCHOBHBIE (DYHKLIMU IPOTPaMMBI 10 OMOJIOTHUHU U €€ CTPYKTYDA.

[Iporpamma o Ouosioruu Aaé€t mpeacTaBiIeHUE O IeisaX, 00 oOiiel cTpaTeruu
oOy4eHHMsI, BOCITUTAHUS M Pa3BUTHsI, OOYHAIOIINXCS CPEeICTBAaMHU y4eOHOTo mpeaMera
«buonorusy, onpenenser o0sA3aTeIbHOE NPEIMETHOE COJIEpP:KaHUE, €r0 CTPYKTYpY,
pacnpelneneHue 1o paslenaM MU TemaM, PEKOMEHIYEMYIO IOCJIEN0BaTEIbHOCTD
U3y4YeHUs y4eOHOTro Marepuana ¢ YYETOM MEKIPEAMETHBIX M BHYTPHUIPEIMETHBIX
CBsA3€H, JIOTMKM O0O0pa3oBaTEIbHOrO MPOLECCa, BO3PACTHBIX OCOOEHHOCTEU
00y4Jarommxcs.

B nporpamme 1o OMOJIOTMM TakX e YYUTHIBAIOTCA TPEOOBAHMS K TUIAHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M TPEAMETHBIM pe3ysibTaraM OOy4YeHUs B
GbopMUpPOBAHUM OCHOBHBIX BHUJOB yue€OHO-TIO3HABATEIBbHON NEATEIbHOCTH/YU4eOHBIX
JEUCTBUN, 00yYaroUMXCcsl 0 OCBOEHUIO COIEPkKaHUsI OMOJIOTUYECKOro 00pa30BaHusl.

B mporpamme no ouonorun (10—-11 xmaccel, 0a30BbIii ypOBEHb) peaM30BaH
OPUHIIMI TPEEMCTBEHHOCTH B HM3yYEHMHM OWOJIOTHH, Ojarojgapsi 4emy B HeH
MIPOCMATPUBAETCSl  HAMNPABICHHOCTh HA  Pa3BUTUE 3HAHMI, CBSI3aHHBIX C
(GbopMHpPOBaHUEM €CTECTBEHHO-HAYYHOIO MHUPOBO33PEHUS, [IEHHOCTHBIX OPHUEHTALUN
JUYHOCTH, IKOJIOTUYECKOTO MBIIIJICHUS, TPEICTABICHUM 0 310pOBOM 00pa3e KHU3HU U
OepeXHBIM OTHOIIICHHEM K OKpYKaroIiew mnpupomHoi cpene. [loatomy Hapsiay c
U3y4YEeHHEM O0I1eOMOIOTHIECKUX TEOPHI, a TAKKe 3HAHUN O CTPOCHUH JKUBBIX CUCTEM
Pa3HOI0 paHra U CyIIHOCTA OCHOBHBIX ITPOTEKAIOIIMX B HUX IPOLIECCOB B IPOIPAMME
no OuoJIOTMH yAENEeHO BHUMAHUE WCIOJIB30BAHUIO TOJYYEHHBIX 3HAHUA B
MOBCEHEBHOM JKU3HU JJIsl PEIICHUS MPUKIIATHBIX 33]1a4, B TOM YHCJIE: TPOPUITAKTUKA
HACJIeICTBEHHBIX 3a001eBaHuI YeJioBeKa, MEJIUKO-T€HETHYECKOTO



KOHCYJIbTUPOBaHUs, OOOCHOBAaHHUS 3KOJOTUYECKH 11eJ1IeCO00pa3HOro IMOBEJACHUSI B
OKPYXaUIEH NPUPOJHON Cpelle, aHAIN3a BIUSHUSA XO3AMCTBEHHOM AESATEIbHOCTH
YEeJIOBEKa Ha COCTOSHUE NPHUPOAHBIX M HCKYCCTBEHHBIX SKOCHUCTEM. Y CUIICHHUE
BHUMaHUS K TIPUKIATHOW HAMpaBICHHOCTH YyuyeOHOro mnpeamera «buomorusny
MPOJIMKTOBAHO HEOOXOAMMOCTHIO 00ECTICUeHUs YCIOBHM IS PEIICHUS OJHON W3
aKTyaJIbHBIX 33124 IKOJILHOTO OUOJIOTMYECKOTO 00pa30BaHus, KOTOpast Mperoaaraet
dopMupoBanre y oOydalOIIUXCS CIIOCOOHOCTH aJalTUPOBAaThCS K H3MEHEHUSM
JUHAMUYHO Pa3BUBAIOILIETOCS COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHE cpenHero oomero o0pa3oBaHus 3aHUMAET BaXXHOE MECTO.
Ona o6OecnieunBaeT (popMupoBaHHE y OOYyYAIOIIMXCS MPEACTaBICHUN O Hay4YHOU
KapTUHE MUPA, paciupsieT U 0000111aeT 3HAHUS O )KUBOU MPUPOJIE, €€ OTINUUTEIIbHBIX
MPU3HAKAX — YPOBHEBOW OPraHU3AIMU U SBOJIIOIUH, CO31AET YCIOBUS JIA: TO3HAHUS
3aKOHOB >KMBOU MpUpOibl, GOPMHUPOBAHUS (PYHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB
3I0POBOTO U 0€3011acHOTr0 00pasa KU3HU, IKOJIOTHYECKOTO MBIIIICHUS, IIEHHOCTHOTO
OTHOILICHHS K )KUBOW MPUPOJAE U YEIIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIs PEIICHUs BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 3a/1a4 CPEIHET0 001Iero 00pa3oBaHus, COLUAIN3AUU 00yYarOIINXCS.
N3yuyenue Ononoruu ooecrneunBaeT yCiaoBUs Uil GOPMUPOBAHMS MHTEIUIEKTY AJIbHBIX,
KOMMYHUKAIIMOHHBIX U HWH(GOPMAIMOHHBIX HABBIKOB, JICTETUYECKOU KYJBTYpHI,
CIOCOOCTBYET MHTErpalli OMOJOTMYECKUX 3HAHUU C MPEACTABICHUSIMHU U3 JAPYTHX
y4eOHBbIX MPEIMETOB, B YaCTHOCTH, (U3HKH, XUMUU W reorpaduu. Ha3BaHHbIE
MOJIOKEHUS O TPeIHa3HAYeHUH y4eOHOTo npeamMera « buosorus» cocTaBUIIM OCHOBY
JUIsL ONpPEAENICHHUs TMOAXOAOB K OTOOpY M CTPYKTYPHUPOBAHUIO €r0 COJAEpkKaHus,
IPEICTABICEHHOIO B MPOrpaMMe Mo OUOJIOTHH.

Ot60p coxmepxaHusi ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYUIECTBJIEH € MO3ULUHI KYJIBTYPOCOOOPA3HOI0 MOJIX0/1a, B COOTBETCTBUHU C KOTOPHIM
oOydaromiecs: JOJDKHbI OCBOUTH 3HAHUS U YMEHHS, 3HAUUMBbIE JIJIsi POPMHUPOBAHUS
o011el KyJIbTYphl, ONPEICISIIONINE aJIeKBATHOE NIOBE/ICHUE YEJIOBEKA B OKPY KaroILeH
IPUPOJIHON cpene, BOCTPEOOBAHHBIE B IIOBCEIHEBHOM JKU3HM M MPAKTUYECKOU
nestenbHOCTH. Ocoboe MecTo B AITOW CHUCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI
COJEpKaHusl, KOTOpbIE CIy>KaT OCHOBOM ajii (OPMUpPOBaHUS MPEACTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAy4YHOW KapTHMHE MUpPAa M LEHHOCTHBIX OPHUEHTaLUAX
JMYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMKA OMOJIOTHYECKOTO 00pa30BaHusI.

CTpyKTypupoBaHHE COJECpKaHUS ydyeOHOro Mmarepuasa B Iporpamme 1o
OMOJIOTMM  OCYILIECTBIEHO C YYETOM MPUOPUTETHOIO 3HAYEHHMs] 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSIX JKMBOW MPUPOJbI, O €€ YpOBHEBOW OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUUM C 3TUM B CTPYKType yueOHOro mpeamera «buonorus»
BBIJICJICHBI CIEAYIOIINE CoJiepKaTelibHble JTUHUU: «buonorusa xak Hayka. Metozbl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHusM Kak
ouonornyeckas cucrema», «CucrteMa M MHOrooOpaszue OpPraHHUYECKOro MHUPay,
«OBONIOLMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

HEJU U3YYEHUE YYEGHOI'O ITPE/IMETA «BUOJIOT' U5

[lens wu3ydyenuss ydeOHoro mpenmera «buonorus» Ha 06a30BOM ypoBHE —
OBJIaJICHUE 00YYAOLIMMICS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAIBHOI OpraHN3aLuK
’KHBBIX CHCTEM Pa3HOI'0 PaHra M IPHOOPETCHIE yMEHHI HCIIONIb30BATh STH 3HAHHUSI JUIs
IPaMOTHBIX JEUCTBUI B OTHOIICHWH OOBEKTOB >KUBOW MPUPOILI W PEIICHUS
Pa3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTikenue 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 6a3oBoM
yYpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:

®0CBOCHUE OOYYaIOIMMHUCA CHCTEMbl 3HAHUH O OHOJOTUYECKHX TEOPHSIX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABUIIAX, CIYKAIIUX OCHOBOM ISl



(dbopMHUpOBaHUS MPENCTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE MHUpa, O METOJaxX
HAYyYHOTO TO3HAHMS, CTPOCHHHU, MHOTO0OOpa3Mu U OCOOCHHOCTSIX JKHUBBIX CHCTEM
pa3HOTrO ypOBHS OpraHM3alMM, BBIJAIONIUXCA OTKPBITHSIX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

e(hopMupoBaHHEe y OOYYAIOMIMXCS I103HABATEIbHBIX, WHTEIUIEKTYAIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B MpollecCce aHalmM3a JAHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUY HAayUYHBIX B3TJISI0B, UICH U MOAXO00B K U3YYEHUIO JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3alIny;

®CTAaHOBJICHWE Yy oOOywarommxcs oOmed KyJabTypbl, (YHKIMOHAIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHHH OOBSCHATH M OLEHHUBATH SBICHHS OKPY>KAIOIIETO
MUpa KUBOW NMPUPOABI HA OCHOBAHWY 3HAHUU U OIBITA, MOJYYEHHBIX MPHU U3y4CHUU
OHoJIOTHH,

ehopMupoBaHHEe Yy OOydYarOIIUXCd YMEHHH WUIIOCTPUPOBATh 3HAUYCHUE
OMONOTHYECKUX 3HAHUM B TMPAKTHUYECKON JEATEIbHOCTH YENOBEKa, pa3BUTUU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOIOTHif;

eBOCIIUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTU TIO3HAHUS YEIOBEKOM IKHBOM
IPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOILIEHUS K HEH, COOIOJCHUS STUYECKUX
HOPM IIpU IIPOBEJECHUH OMOJIOTUYECKUX UCCIIEI0BAaHUM;

®O0CO3HAHME IIEHHOCTH OHWOJOTHYECKUX 3HAHWHA [JIsl TIOBBIIMICHUS YPOBHS
IKOJIOTUYECKOMN KYIBTYPHI, A1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

®[I[PUMEHEHHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUN B NMOBCEIHEBHOW KU3HU JJIf
OLIEHKH TIOCIIEJICTBHI CBOEH JEATEIHLHOCTH MO OTHOIIECHUIO K OKPY’Kalollei cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIOJIEHHE Mep MNPOPHIAKTUKA
3a00J1eBaHUM.

MECTO YYEBHOI'O IIPEJIMETA «bHOJIOI'US1» B YHEBHOM
IJIAHE

B cootrBerctBUM ¢ DenepaibHbIM TOCYJAPCTBEHHBIM 00pa3oBaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00IIIero 00pa3oBaHus yueOHbIN peaMeT «buosorus BXoIuT
B TpEeAMETHYI0 00yiacTb «EcTecTBEeHHO-HAy4YHBIE TMIPEAMETBHI» H  SBISCTCS
00s13aTEIBHBIM JIJISI U3yUCHHUSI.

Conepxanue yuyebHoro mpenmera «buomorus», mpeactaBieHHOE B paboueit
nporpamme, cooTBercTByeT @I'OC OO0, [IpumepHO OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHus.

st uzyyenus Ouosiorun Ha 0a30BOM YpOBHE CpeHEro oO0IIero odpa3oBaHUs
otBoauTCcs 68 yacoB: B 10 kinacce — 34 gaca (1 yac B Henenro), B 11 kmacce — 34 gaca
(1 yac B HenenO).



COAEPKXAHUE YYEBHOI'O ITPEAMETA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMHU, TEXHUYECKHUMH H
JIPYTMMH €CTECTBEHHBIMH HayKamu, GUiIocodueil, STUKOH, SCTETUKON 1 paBoM. Pouib
ovonorun B (POPMUPOBAHMU COBPEMEHHOW Hay4dHOW KapTuHbl Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

MeToapl MO3HAHUA KUBOM MPHUPOABI (HAOIIOJEHUE, IKCIEPUMEHT, OMHCAaHUE,
u3MepeHue, KiaccupuKalus, MoJeIMPOBaHNE, CTATHCTUYECKass 00pabOTKa JaHHBIX).

JdeMoHCTpanuu:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbios, x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS YKUBOU MPUPOJIBD.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktruueckass pabora Ne 1. «lMcmonb3oBaHuE pa3iIMYHBIX METOAOB IIPH
U3Y4YEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouosoruu. Orianuue
YKUBBIX CHCTEM OT HEOPTraHUYECKON NPUPOIBI.

CBoiicTBa OMOCHUCTEM M UX pa3zHOOOpazue. YPOBHU OpraHu3alii OHMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIIUOHHO-BUAIOBOM,
HKOCUCTEMHBII (OMOTe0EHOTHYECKUH ), OMOCHEPHBIN.

JlemoHcTpanum:

Tabmuupbl U cxembl: «OCHOBHBIE NPHU3HAKH >KU3HW», «YPOBHU OpraHU3ALMH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMuuyecKuil COCTAB U CTPOEHUE KJIETKH.

XVAMHYECKU COCTaB KIETKM. XHMHYECKHE DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bozia 1 MUHEpAIIbHBIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpPAJIBHBIX BellecTB B KieTrke. llomnepkanue
OCMOTHUYECKOr0o OaaHca.

benku. CoctaB u cTpoeHue O€NKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMblE U 3aMEHHUMbIE AMHHOKHUCIOTHL. AMHHOKUCIOTHBIM COCTaB. YpPOBHH
CTPYKTYpPBI OCJIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTHUHAS
CTpYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bruonornueckue GpyHkimm OEIKOB.

®epmeHThl — Onosiornueckue karaau3aropbl. CTpoeHne (pepMeHTa: aKTHBHBIM
HeHTp, cyoOctpatHas crneuuduunocts. Kodepmentsl. Buramussl. OTinuuns
(epMEHTOB OT HEOPTraHUYECKHUX KATAIM3aTOPOB.

VYrneBonbl: MOHOCaxapusl (TI0K03a, prudo3a U 1e30Kkcupru003a), Jucaxapuibl
(caxapo3a, JlakTo3a) MW TMOJUCAaXapuabl (Kpaxmayi, TJIMKOT€H, IIeJUII0JI03a).
buonornyeckue pyHKIMMN YIII€BOIOB.

Jlunuasl:  Tpurmmuepuabl,  ¢Gochomunuapl, crepouabl. [ 'mapoduibHO-
ruapo¢oOHbIe cBOMCTBA. buonornueckue GyHKuu JunuaoB. CpaBHEHUE YTIIEBOOB,
OEJIKOB U JIMMUAOB KaK HICTOYHUKOB SHEPTUU.

Hyxkneunossie kucnorsl: JJHK u PHK. Hykieotnasl — MOHOMEpBI HYKJIIEMHOBBIX
kucnoT. Ctpoenne u pynkuuu JJHK. Crpoenne u dynkuuu PHK. Bugsr PHK. AT®:
CTpoeHue U (HyHKIIHH.

[uTosoruss — Hayka o kierke. Kiietounas teopusi — npumep B3aUMOJICHCTBHS
ujeil 1 PaKkTOB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KIICTKH.

Krnerka kak nemoctHast xuBas cuctema. OOIIue MpU3HAKK KIIETOK: 3aMKHYTasl
Hapy>kHas MmemOpana, Mmosekysbl JIHK kak renernueckuii anmapar, cucteMa CHHTE3a
Oernka.

Tunel KIETOK: 3yKapuoTHUecKas U nmpokapuotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuyeckol  kietku.  Kierounas ~ crenka — Oakrepuit.  CTpoeHue



AYKapUOTUYECKON KJIeTKH. OCHOBHBIE OTIMYMS PACTUTENbHOM, Y)KUBOTHOW U TPUOHOM
KJIETKH.

[ToBEpXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, WX
¢bynkun. [lnasmarnyeckas memOpana, e€ cBoiicTBa u ¢yHkuuu. [luTonnasma u eé
opraHousibl. OpHomeMOpaHHble opraHouasl kietku: OIIC, anmapar ['omapmxu,
In30CcoMBlL.  [losyaBTOHOMHBIE OpraHOMABl KIETKU: MUTOXOHIPHUM, IUIACTHJBIL.
[IpoucxoxaeHne MUTOXOHApUA W TwacTua. Buael mnactua. HememOpaHHbIE
OpPraHOUBI KJIETKU: PUOOCOMBI, KJIETOUHBIN LEHTP, HEHTPHUOJIN, PECHUUKH, KIYTHKH.
@yHKIMY OPraHOUAOB KJIETKHU. BKiroueHusl.

SAnapo — perynsatopHblid 1HeHTp kieTku. CTpoeHHWe siapa: siaepHas 000JI0YKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIsann, M. Illneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel: «PacripefienieHue XUMUYECKUX 3JIEMEHTOB B HEKUBOW IPUPOJE»,
«Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEY.

Tabmuubl u cxembl: «llepuonnueckas TabivMLIa XUMHYECKHX 3JIEMEHTOBY,
«CTpoeHne MoJIeKyJbl BoAbl», «brocunTes Oenkay, «CTpoeHHE MOJIEKYJIbl OelKay,
«Ctpoenue ¢epmenta», «HyknenHosbie kuciaotel. JIHK», «CTpoeHune Momekysbl
AT®», «CtpoeHne 3yKapMOTHYECKOM KIETKW», «CTpOEHUE KUBOTHOW KIIETKNY,
«CTpoeHue pacTUTENbHOU KIETKW», «CTpoeHrne NpOKapHOTHYECKOM KIIETKH,
«CTtpoeHue sqpa KIETKN», « Y TIIeBOAbDY, «JIumuasn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpyAOBaHWE MJii MPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, HKCIEPUMEHTOB, MUKPONPENApaThl PACTUTENIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

JlaGopaTopHblie M NpaKTHYeCKHE PadoThI:

JlaGoparopnas pab6ota Ne 1. «lM3ydyeHue KaTaIUTHYCCKOW aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WK KaTajaa3bl)».

JlaboparopHas pabota Ne 2. «3yueHue cTpoeHus KIETOK PACTEHUH, )KUBOTHBIX
U OaKTepui MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIPENapaTax U UX OMHUCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BemiecTB, WU MeTa0O0IM3M. AccUMUIAMA (TUTACTUYECKU OOMEH) U
JTUCCUMUTISINSA  (PHEpreTUYecKuid OOMEH) — JIB€ CTOPOHBI €IMHOIrO Iporiecca
Merabosn3ma. Poilb 3aKOHOB COXpaHEHHsI BELIECTB W DJHEPrUM B TMOHWMAHUH
MeTabom3ma.

Tumnbel oOMeHa BeliecTB: aBTOTPOo(HBIN U rerepoTpodHbiii. Pons ¢pepMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

dotocunte3. CBeToBast u TeMHOBasl (ha3bl hoTocuHTe3a. Peakiuu hoTocuHTE3A.
OddextuBHOCTh (DoTOCHMHTE3a. 3HadeHHWe (POTOCHHTE3a MJid >KU3HU Ha 3emIe.
Bnusnue ycinoBuil cpeapl Ha  (POTOCMHTE3 W CHOCOOBI  TOBBIIIEHUS €O
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUU.

XeMocuHTe3. XEMOCHHTE3UPYIOIMe OaKTepuu. 3HAUYCHHE XEMOCHUHTE3a IS
YKU3HM Ha 3emie.

OHepreTuuecknii oOMEeH B KJeTKe. PaciiersieHue BeLIECTB, BbIJCIICHUE H
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. JTambl SHEPreTH4eckoro oomena. [ mukomams.
bpoxxenne u ero Buabl. KHCIOPOJHOE OKHUCIEHHE, WIA KIETOYHOE JIbIXaHHE.
OxucnurensHoe GochopunrpoBanne. IPHEeKTUBHOCTH IHEPTETUIECKOTO OOMEHa.

Peaxruu matpuunoro cunresa. ['enernueckas nadopmarus u JIHK. Peanuzanus
reHeTH4ecKo WHGOpMalMK B KIETKe. ['@eHeTWYecKWii KOJ W €ro CBOWCTBA.
Tpanckpunius — matpuunbiii cuate3 PHK. Tpaucasius — 6uocunre3 0enka. ITamsl
TpaHcisiiu. KonupoBanue aMuHokucnoT. Poibs pubocom B OuocuHTe3e Oenka.

Heknerounsie Gopmbl ku3Hu — BUpychl. Mctopust otkpbiTusi Bupycos (/. U.



NBanoBckuit). OCOOEHHOCTHM CTPOEHHUS M  JKU3ZHEHHOTO IMKJIA BHUPYCOB.
baktepuodaru. bonesnu pacteHuit, )KUBOTHBIX M YEJIOBEKA, BHI3bIBAEMbIE BUPYCaMH.
Bupyc ummynonedunura yenoBeka (BUY) — Bo3Oymutens CIIMla. OOpartnas
TPaHCKPUIILIKS, peBepTa3a U uHTerpasa. [IpodunakTrka pacnpocTpaHeHUs BUPYCHBIX
3a00J1eBaHUM.

JleMoHCTpanum:

[Toptpetsr: H. K. Konbnos, . . UBanosckui, K. A. Tumupszes.

Tabmuubr u cxembl: «Tumbl mTaHuS», «MeTabomm3m», «MUTOXOHIPHUSY,
«JHepreTuyeckuii ooMen», «Ximoporact», «Potocunted», «Ctpoenue JIHK»,
«CTtpoeHue U (QyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «I'eHeTuuecKuil Komy,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHbIM nukin Bupyca CIIM/a,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moaenu-ammiukauu «Yasoenue JHK wu Tpanckpumnims»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaeb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

Krnerounpli UMK, WKW >KU3HEHHBIM LMK KIeTku. MuTepdaza u mutos.
[Ipouieccol, mpoTekaromue B uHTEpdasze. Perunkanus — peakiyss MaTpUYHOTO CUHTE3a
JAHK. Crtpoenue xpomocoMm. XpOMOCOMHBIH Ha0Op — KapuoTHIN. JIMIIOWIHBIA U
rariOMJHBI  XpOMOCOMHBIE HAOOphl. Xpomatuael. LluTonormuyeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIBHOTO PAa3BUTHSI OPTAHU3MOB.

[enenne wierkm — muto3. Cragum murosa. [Iponeccsl, mpoucxopsmme Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.

®opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrnojioe W MosoBoe. Buael Oecrionoro
Pa3MHOXKEHUS: JEJIEHUE HaJABOE, IIOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUEe, BETreTaTUBHOE pa3MHOKeHHE. VCKyCCTBEHHOE KJIOHMPOBaHUE
OpPraHU3MOB, €r0 3HaYEHUE IS CEJICKIIUU.

[TosoBO€ pazMHOKEHUE, €TO OTINYHS OT OECIIOJIOTO.

Meiio3. Cragum wmenosa. IIponeccel, mpoucxoasiue Ha CTagusix MeHosa.
[ToBenenue xpomocoM B Mero3e. Kpoccunrosep. bruonornuecknii cMbIcil U 3HAaYCHHE
Meno3a.

["ameTorenes — npoiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lost0BBIC
JKeJe3bl: CEMEHHUKH U AndHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KJIETOK — raMeT
(ciepmaTo3ou, AULEKIETKa) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUs
ANLEKIETOK U ciepMaro3ouoB. Omnonorsopenue. [Taprenorenes.

WunuBuayanbHOe — pa3BUTHE  (OHTOreHe3). OMOpPHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jtanbl 3MOPHOHATIBLHOTO PA3BUTHS y MO3BOHOYHBIX KHUBOTHBIX:
npoOyieHue, racTpyisiuus, opraHoreHes. llocTamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHA: MIPSAMOE, HENpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl
Ha Pa3BUTHE OPTraHU3MOB, (PaKTOPbI, CHOCOOHBIE BBHI3BIBATH BPOKAEHHBIE YPOACTBA.

Poct u pazButue pacreHuii. OHTOreHe3 [IBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH,
CTaJIuU pa3BUTHSL.

JlemoncTpanum:

Tabmuubr u  cxeMbl: «@DOpMbI Pa3MHOXKEHHUSI OPraHu3MoB», «JIBoitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», « BereraTuBHOE pa3MHOXKEHHUE PACTEHUID,
«/lenenme wmetkm Oaktepmity, «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHme
xpoMocoMbly, «Kiterounbii 1tukim», «Pemmukanus HHK», «Mwuto3», «Meios3y,
«IIpssimoe n HenpsiMoe pa3zButHe», «l'aMeTOreHe3 y MIIEKONHUTAIOIMUX U YEJIOBEKay,
«OCHOBHBIE CTaJIUA OHTOTCHE3A.

ObopynoBanue: MHKPOCKOII, MHKPOITPENAPATHI «CrniepmMaTo30u bl
MJICKOITUTAIOWIETOY, «SlinekneTka muekonuraromero», «Kapuokunes B KkieTkax
KOpelIKa JyKa», MarHuTHas1 MoJenb-amuukanus «/lenenne knetkn», moaens [JHK,
MoJieb MeTadazHO XPOMOCOMBI.



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota Ne 3. «Habmronenne MuTo3a B KJIETKaX KOHYMKA KOPEIITKa
JIlyKa Ha TOTOBBIX MUKpOMpenapaTaxy.

JlaGoparopHas padota Ne 4. «3yueHue CTpOEHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTIpenapaTax.

Tema 6. HacjiencTBEHHOCTH M N3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetnku. Victopust pa3Butrst reHETUKU. Posib uTonorun u
AMOPHOJIOTUHU B CTAHOBJIEHUU T'eHETUKU. BKiia poccuiickux u 3apyOeKHbIX YUEHBIX B
pa3BUTHE TCHETHKH. METOMbl T€HETUKH (THOPHIOIOTHYECKUHN, ITUTOTCHETHUCCKHUM,
MOJIEKYJIIpHO-TeHeTHYeCcKuii). OCHOBHBIE TEHETHYECKHME TOHATHS. | eHeTmyeckas
CUMBOJIMKA, UCITOJIb3yEMAs B CXEMAX CKpPELIMBaHUMU.

3aKOHOMEpPHOCTU HACJEJOBaHUS NPHU3HAKOB, yCTaHOBJIEHHbIE I'. MeHnenem.
MoHorubpuHoe CKpenmBaHue. 3aKOH €IuHO0-00pa3usi THUOPUAOB IEPBOIO
nokoneHud. [IpaBuino qoMuHMpoOBaHUs. 3aKOH paCIICIUICHUs MPU3HAKOB. ['nnoresa
YuCTOTHI raMeT. [IoJTHOE M HEMmoTHOE TOMUHUPOBAHUE.

JuruOpugHoe ckpeluBaHue. 3aKOH HE3aBUCHMOI'O HACJEeIOBAaHUS MPU3HAKOB.
[{uToreneTnueckre OCHOBBI ~JTUTHOPUIHOTO CKpEIIUBaHUS. AHAIM3UPYIOIIEE
ckpeiuBanue. Vcnosib30BaHWE aHATM3UPYIOMIETO CKPEIIMBAHUS [IJIsi ONpPEIeTICHUs
TEHOTHUIIa OCOOH.

CuennieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana no cuemjieHHOMY
HaclieJJOBaHUIO TeHOB. HapyliieHue clernsieHusi TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpoMOCcOMHas TEOpHs HACIIEICTBEHHOCTHU. | €eHETHUECKHUE KAPTHI.

['enetnika mosia. XpOMOCOMHOE OIPEEICHUE ToJa. AyTOCOMBI U TOJIOBBIE
XpoMocoMbl. ['OMOramMeTHble U TreTeporamMeTHbie opraHu3Mmbl. HaciepgoBanue
MPU3HAKOB, CLIETVICHHBIX C MTOJIOM.

N3meHunBOCTh. BUabl M3MEHYMBOCTU: HEHACIIEICTBEHHAs W HACJECICTBEHHAs.
Ponp  cpempl B HEHACHEACTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. BapuanMoHHBIN psii U BapuallMOHHAs KpuBasl.
Hopwma peakiuu npusHaka. KoinuecTBEHHbIE U KAUECTBEHHbBIE IPU3HAKU U UX HOpMa
peakiuu. CBoCTBa MOAU(PUKAIIMOHHON H3MEHYHUBOCTH.

HacnenctBeHHasi, WM TEHOTUIIMYECKAs, HM3MEHYMBOCTh. KoMOuHaTHBHAS
M3MEHYMBOCTh. Meii03 1 10JIOBOM MPOIECC — OCHOBA KOMOMHATUBHON M3MEHYHUBOCTH.
MyTanonnass u3MeH4nBOCTh. Kitaccudukainus MyTaruii: TeHHbIE, XPOMOCOMHBIE,
reHoMHple. YacToTa ¥ TpUYMHBI MyTanuid. MyTtareHHsie (QakTopbl. 3aKOH
rOMOJIOTHYECKHX PAJIOB B HAcJIeACTBEHHOM n3MeHunBocty H. . BaBunosga.

BHesinepHast HacieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuorunm uenoBeka. OCHOBHBIE METOAbI TE€HETUKU
YeJIOBeKa: TCHCANOTHUYCCKUM, OJIM3HCIOBBIM, IUTOTCHCTHUYCCKUM, OMOXMMHUYCCKHUH,
MOJIEKYJISIpHO-TeHeTHUeCKUi. COBpEMEHHOE ONpEeIeJICHHE TeHOTUIA: OJTHOTEHOMHOE
CEKBCHUPOBAHUE, TE€HOTUNMPOBAHHE, B TOM uucie ¢ nomoulpto [II{P-ananu3a.
HacnencrBennele  3a0oJjieBaHMsI  4YeloOBeKa: TeHHBIE 0OoJyie3HHM, OOJe3HH ¢
HACJIEJICTBEHHOM MPepacoioxKEHHOCThIO, XpOMOCOMHBIE O0oJie3HU. CoMaTHYeCKue U
reHepatuBHbie MyTari. CTBOJIOBBIE KJIETKU. [IpUHIMIBI 310pOBOTO 00pa3a KU3HH,
JTUATHOCTUKH, TMPOPUIAKTAKH U JICYCHHs] TEHEeTHYeCKUx OojesHen. Meauko-
F€HETUYECKOE  KOHCYJbTHUPOBAHHWE. 3HAYEHHWE  MEIULMHCKOW TEHETUKH B
MPEIOTBPAICHUH U JICYCHUU TeHETUUECKHUX 3a00JIeBaHUI YeToBeKa.

JlemoncTpanum:

[Toptpetst: I'. Mengens, T. Mopran, I'. ne ®pu3, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabmuibl 1 cxeMbl: «MOHOTHOPUHOE CKPEIIMBAHUE W €T0 ITUTOTeHETUYECKas
OCHOBa», «3aKOH PAaCUICIJIEHUS U €r0 HUTON€HETUYECKasi OCHOBa», «3aKOH YUCTOTHI
ramer», «JlurudpugHoe ckpeunmBanuey, «lLluTosornyeckue OCHOBBI JTUTHOPHUIHOTO
CKpeluBanus», «Menos3», «B3aumonenucTBue ajielbHbIX TE€HOBY», «l €HEeTHYecKue



KapTbl PAaCTEHUM, XUBOTHBIX U 4YeJOBeKa», «['eHeTnka mosa», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CLEIUIEHHOIO C MOJOM», «KapuoTumbl 4eloBeka U KUBOTHBIX,
«Bunpl u3meHunBocTH», «Monudukanuonnas H3MEHYMBOCTb», «HacnemoBanue
pe3yc-akTtopay», «['eHeTuka rpymnmn KpoBu», « MyTallnoHHast U3MEHUUBOCTHY.

OopyZoBaHME: MOJENH-aNIUIMKAUK  «MOHOTUOpHUIHOE  CKpEIIUBAHUEY,
«Henonnoe pomuHupoBanue», «JlurmbpumaHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MUKPOCKOIT U MHUKporpenapaT «Jpo3zodpuna» (Hopma, MyTanuu GOpMBI
KpPBUIbEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaboparopHass pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHMOPHIHOTO U
JUTUOPUTHOTO CKPELIUBaHUS Y APO030(UIIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopuass pabora Ne 6. «M3yueHue MOAU(PUKALMOHHON H3MEHYMBOCTH,
IIOCTPOEHUE BapUALMOHHOIO PsJia U BApDUALIMOHHON KPUBO.

JlaboparopHass pabora Ne 7. «AHanmu3 MyTanuil y apo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

ITpakTnueckas padota Ne 2. «CocTaBiieHUE U aHAJIN3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuys Kak Hayka W NpoLecc. 3apOKICHHUE CENEKIUU W JOMECTHUKALUA.
VYuenune H. . BaBunoBa o 1eHTpax NPOUCXOKIEHUS U MHOTO00pa3usi KyJabTYpPHBIX
pacteHuii. LIeHTpbI MPOUCXOKICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOAbl CeNeKIUU. MacCcoBbIi U WHAMBUIAYAbHBIA OTOOpHI B
CENEKIIMM pPACTEHUM U KUBOTHBIX. OIEeHKa »JKcTepbepa. bIM3KOpOACTBEHHOE
ckpemuBanue — uHOpuauHr. Yucras nuHusg. CKpelnMBaHUE YHUCTBIX JIMHUM.
['erepo3uc, wim rubpunHas cuia. HepolIcTBEeHHOE CKpelMBaHUE — ayTOPHJIMHT.
Otpanénnas rubpuanzanus u e€ ycrnexu. MCKycCTBEHHBIM MyTareHe3 W MOJy4YeHue
NOJIUTTIONIOB. JIOCTHXKEHNS CeNEeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosOrHs Kak oOTpaciab IMPOU3BOJACTBA. ['€HHAas HMH)KEHEpUSA. OTallbl
co3nanuss pekomOuHanTHOM JIHK wu Tpancrennsix opranuzmoB. Kierounas
nHxeHepus. Kierounsle KynbTypbl. MHUKPOKIOHAJIIBHOE Pa3MHOKEHHUE DPACTCHMM.
KiioHupoBaHue  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3SMCTBEHHBIX  OPraHU3MOB.
Okosorudeckue u srudeckue mpoodsnembl. MO — renerndecku MOAU(PUIIMPOBAHHBIE
OpraHU3MBbl.

JlemoHcTpauuu:

[Toptpersr: H. 1. Basuios, 1. B. Muuypumn, I'. /{. Kapneuenko, M. ®@. lBaHOB.

Tabmuubl U cxembl: KapTa «LleHTpbl NPOUCXOKAEHUS U MHOrooOpasus
KYJbTYpPHBIX pacTeHui», «llopoapl momMamHuX *XUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuauzanus», «PaboTel akagemuka M. @. MBaHnoBay,
«Ilomunnougus», «OObEKTHI OUOTEXHOJOTUM», «KileTouHble KyIbTYpHl U
KJIOHHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKUA TUIOJOB U KOPHEIUIOAOB AUKUX (POPM U KyJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHbie U MpaKTUYECKHE PadOThI:

Okckypeust «OCHOBHBIE METO/IbI M JJOCTHKEHHUS CEJIEKIIUU PACTEHUI U JKUBOTHBIX
(Ha CeNeKUHOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENIbHBIN yUacTOK, B
TEIUIMYHOE XO35IMCTBO, JIa0OPAaTOPUIO arpOYHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KJIACC
Tema 1. DBOJTIOIMOHHAA OMOJIOTHA.
[IpennochUIKi BOBHUKHOBEHHUS ABOJIIOIIMOHHON TEOPUHU. DBOJIOIMOHHAS TEOPHUS
1 e€ MecTo B Omostoruu. BiausHue >BOIOIMMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH H
JIPYTUX HayK.
CBunerenbcTBa HBOJMIOLMHU. [lajleOHTOJIOTHYECKUE:  MOCIIEI0BATEIHLHOCTD
MOSIBIICHHS BHJIOB B IaJICOHTOJIOTHYCCKOM JICTOIUCH, TIEPEeXOaHbIE (HOPMBI.



buoreorpaduyeckue: cxoncTBO U paznuuue payH u Gjaop MaTEPUKOB U OCTPOBOB.

OMOpuoNoruueckrue: CXOACTBAa W pazauuusg HMOPHUOHOB Ppa3HBIX BHIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, AHAJIOTMYHBIE,
pYIUMEHTApHBIE OpraHbl, AaTaBU3MbL. MOJNEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX NyTell y Bcex
OpraHU3MOB.

OpomounoHHas Teopus Y. lapBuna. Ilpeanochuiku  BO3HUKHOBEHHUS
napBuUHU3Ma. JIBHoKyniuMe Cuiibl 3BONIONMU BHIOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MpPU OTPAaHUYEHHOCTH PECYpCOB, HEONpeneia€HHass H3MEHYUBOCTD,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bostoruu (CTD) u e€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [lomynsuus kak eIMHUIA BUIA U 3BOJIFOLUU.

JIBrokymue cuibl (akTophl) 3BOJIOIUU BUAOB B MpUpoJe. MyTallMOHHBIHN
npoliecc 1 KOMOWHATUBHAS U3MEHUYMBOCTD. [lomysiinoHHbBIE BOJIHBI U Apeld reHoB.
N3onsuus 1 Murpanusi.

EcrectBennblii  0oTOOp — Hampapisitomdid  ¢akTop ABOJMOMUU.  DOPMBI
€CTECTBEHHOT'0 0TOOpa.

[Ipucnoco0neHHOCTh OPraHu3MOB KAk pe3ysabTar 3Bojtouud. [Ipumepsl
IPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAANTALIH.

Bun u BunooopazoBanue. Kpurepuu Buna. OcHOBHBIE (POPMBI BUI00OPA30BaAHU:
reorpauyeckoe, 3K0JIOTHUECKOE.

MakposBomorusi.  DPopMbl  ABOJIOUMU:  (UIETHYECKasi, JUBEpPreHTHas,
KOHBEpreHTHas, napasuiesnbHas. HeoOpaTtuMocTh 3BOTIOLUY.

[IpoucxoxneHne OT HecHelualu3upoBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTUBHas paguarius.

JlemoHcTpanum:

[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M.
bap, 3. I'ekkenb, . Mrosnep, A. H. Ceepios.

Tabnuubl u cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emie», «3apoJIbIIiu
MO3BOHOYHBIX )KUBOTHBIX», « ApXeonTepuKcy», «DopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«EctectBenHbllt 0T00p», « MHOTOOOpa3ue COPTOB pacTeHui», « MHOrooOpa3ue nopo
KUBOTHBIX», «[lonmymamum», «MyTalmoHHasT W3MEHUYUBOCTH», «ApomMopdo3bI»,
«Mnmoamanrarmumny, «O01mas nerenepanus», «IBHKyIue CHUiIbl dBOONUNY, «KapTta-
cxema wMapmpyrta nytemectsus Y. JlapBuna», «boppba 3a cyliecTBOBaHHUEY,
«IIpucnocobneHHOCTh  opraHu3MoBy», «l'eorpaduueckoe  BUAOOOpa3OBaHUEY,
«IKOJIOTUYECKOE BUAO0OPAZOBAHUEY.

O06opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKH, HA0Op
IJI0JIOB U CeMsIH, KOJUTeKIUs «] [pruMephl 3alUTHBIX NPUCTIOCOOIEHUN Y AKUBOTHBIX Y,
Mozenb «OCHOBHBIE HANpPaBJICHUSI SBONIOUUN», O0bEMHAs Moxaenb «CTpoeHue
TOJIOBHOT'O MO3T'a MMO3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, Kojuiekuus «Dopmbl  COXpPaHHOCTH
MCKOIAEeMBbIX JKUBOTHBIX M paCTEHUI», MOJeNb anruiukanus «llepekpéct xpomocomy,
BIIaXKHbIE  mpenapatbl  «Pa3Buthe  Hacekomoro», «Pa3BuTue — JIATYyHIKNY,
Mukponpenapar «Jlpo3zoduna» (Hopma, MyTaruu GOpMbl KPBLUILEB U OKPACKH TEJa).

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «CpaBHeHHE BHUIOB 1O MOP(OIOTHYECKOMY
KPUTEPUIO».

JlabopaTtopnas pabora Ne 2. «Onucanue nMpucrnocoO0JICHHOCTH OpraHu3Ma U €€
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuHble TPEACTABICHHUS O 3apOXKACHUU KU3HU. HayuHble THMNOTE3BI
BO3HMKHOBEHUS KU3HU Ha 3eMJie: abMOreHe3 U MaHcnepMusi. XUMHUUYECKasi 3BOJIOLIMSL.
AOUOTeHHBIN CUHTE3 OpraHMYeCKUX  BELIECTB u3 HEOPraHUYECKHUX.



DKCIEpUMEHTAIBHOE TMOJATBEPKICHUE XMMHUYECKOM 3BONIOUMHA. HadanbHble 3Tamsbl
ouonornueckoit sBomounu. ['mnoreza PHK-mmpa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP W BO3HUKHOBEHHE IIPOTOKJIETKH. llepBple KIE€TKM W HX 3BOJIOLHA.
dopMUpOBaHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm U nepuonaMm. Karapxeil. Apxeickas u
IpOTepO30iicKast 9pbl. [Taneosoiickast opa 1 e€ MepHOABL: KEMOPUNCKHUIL, OpAOBUKCKHUI,
CHJTYPHICKHUI, TEBOHCKUH, KAMCHHOYTOJIBHBIIA, IEPMCKHI.

Me3o3oiickast 9pa 1 €€ epPHOABI: TPUACOBBIN, FOPCKUI, METIOBOM.

KaiiHo30iickass 3pa u© €€ TEepuoJbl: MAJCOr€HOBBIM, HEOTrE€HOBBI,
aHTPOIOTECHOBBIN.

XapakTepucTUKa KIMMaTa M TE€OJIOTMYECKHUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUH u
KUBOTHBIX. [[0osIBNIEHNE, paCUBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOrO0 MHpa Kak OTpaxeHue SBOMOIUU. (OCHOBHBIC
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIIOLMA 4YEJIOBEKA. AHTPOMNOJIOrUsl Kak Hayka. PazBuTue mpenctaBiieHH O
IIPOUCXO0KJICHNUH YesloBeKa. MeTo bl n3yueHus aHTponorenesa. CxoacTBa v pa3anams
YeJIOBEKa U )KMBOTHBIX. CUCTEMATUUECKOE MOJI0KEHHUE YEIOBEKA.

JIBrokymue cuiibl ((pakTopsl) aHTpororenesa. HaciuencrBeHHas K3MEHUMBOCTD U
€CTeCTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 KU3HU, U3TOTOBJICHUE OpYyAUN Tpyha,
MBIILIEHUE, PEYb.

OCHOBHBIE CTaUU M BETBU 3BOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbii, YenoBek npsamoxoaamui, YenoBek HeaHaepTaabCekui, UenoBek pa3yMHBIN.
Haxonku uckonaeMbIX OCTaTKOB, BPEMS CYIIECTBOBaHUS, 00JIaCTh paCIPOCTPAHECHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPY 1.

YenoBeueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpPONIEOUAHAs (€Bpa3HiicKas),
HErpo-aBCTpaJIoNIHasA (PKBATOpUAJIbHAs), MOHTOJIOMAHAS (a3MaTCKO-aMEpPUKAHCKas).
YepTel NpPUCHOCOOJEHHOCTU IMPEACTABUTENIEH UEIOBEUECKUX pac K YCIOBHSIM
cymectBoBanus. EnquHcTBO yenoBedyeckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsi: ®@. Penu, JI. ITactep, A. . Onapun, C. Muinep, I'. FOpu, Y. {apsuH.

TaOmuupel m cxembl: «BosnukHoBenne CoaHeuHOH cHUCTeMBI», «Pa3Butune
opraHuueckoro  mupa», «PactutenbHas  kietka», <« KHBOTHas  KIIETKay,
«IIpokapuoTnueckass kieTka», «COBpEMEHHas CHCTEMAa OpPraHWYeCKOro MHpay,
«CpaBHEHHE AaHATOMUYECKHX 4YEPT CTPOCHHUS YENOBEKa M YEJIOBEKOOOPA3HBIX
00e3bsiH», « OCHOBHBIE MECTa NMAJIEOHTOJIOTMYECKUX HAXOA0K MPEIKOB COBPEMEHHOTO
YEIIOBEKa», «/lpeBHenine moan», «pesaue moan», «I[lepBbie COBpEMEHHBIE JTIOIN,
«YenoBevyeckue pacb».

O6opynoBanue: Mysixku «IIpoucxoxienre yenoBeka» (0r0CThI aBCTPAJIONUTEKA,
MUTEKAHTPONA, HEaHIePTAJIblIa, KPOMaHbOHIIA), CIETKU WM U300paKeHHsI KAMEHHBIX
OpyAuii  TEpBOOBITHOTO  4YeloBeKa  (KaMHU-YOIIepbl, pyoOwia, ckpebia),
reOXpOHOJIOTHYECKass Tabnuia, KoJuieKuus «POpMbl COXPAHHOCTH HMCKOIMAEMbIX
YKUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadoThI:

[Tpaktrueckas pabora Ne 1. «/3ydeHHne HCKOMAEMBIX OCTATKOB PACTCHUH H
YKUBOTHBIX B KOJUIEKIIUSIX).

DKcKypcust «IBOJIOLMS OPTraHUYECKOro mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WK KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy KamoLIas cpeaa.

DKoJIorHsl Kak Hayka. 3aJadd U pasleibl SKOJOTMU. METOoIbl 3KOJIOrMYeCKUX
UCCJIEIOBAHMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpeabsl oOWTaHWs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHad,
BHYTPHOPTIaHU3MEHHAS.



Okonoruyeckue (¢akropsl. Kiaccupukanus 3KoJOrMYECKUMX  (PaKTOPOB:
abuoTnyeckue, OMOTUYECKHE U aHTPOMNOreHHbIE. [[eficTBUE 3KOIOTrH4YeCcKuX (haKTOPOB
Ha OpraHU3MBbl.

AbGuotnyeckue (QaKTOphl: CBET, TEMIEpaTypa, BIaXHOCTb. (doTomnepuoausM.
[TpucnocoOaeHnst OpraHu3MoB K IEHCTBUIO a0noTHYeCKUX (hakTopoB. bronorunueckue
PUTMBI.

buotnueckue Qaxtopsl. Bunbl OHOTHUECKUX B3aMMOACHCTBHIA: KOHKYPEHIIHS,
XHUIIHAYECTBO, cUMOMO3 M ero Qopmel. [lapasutusm, koomepaius, MyTyalusM,
KOMMEHCAJIU3M (KBapTHPAHCTBO, HAXJIEOHUYECTBO). AMEHCAU3M, HEUTPaIU3M.
3HaueHue OMOTHMYECKMX B3aMMOJECHCTBUM JUJIsi CYLIECTBOBAHMUS OpPraHU3MOB B
IPUPOJIHBIX COOOIECTBAX.

OKOJIOTMYECKUE  XAPAKTEPUCTUKU  momysasiuuu. OCHOBHBIE — ITOKa3aTelu
NOMYJISILMNA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTh, IPUPOCT,
Murpanvs. J[MmHaMuKa 4ACIEHHOCTH MOIYJISILUN U €€ peryJsaius.

JdeMoHCTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmunpl u cxembl: kapta «llpupoansie 30HbI 3emin», «Cpeapl OOUTaHMS
opranusmMoBy», «®oronepuomnzm», «llomymanun», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MOMYJISAUUNA UHPY30puu-Ty penbkny, «[luiesbie nenm.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopnas padotra Ne 3. «Mopdonoruueckue 0oCOOCHHOCTH PAcCTEHUU W3
Pa3HBIX MECT OOUTaAHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KOJIeyCcay.
[Tpaktrueckas padora Ne 2. «Iloacu€r MIOTHOCTH MOIMYJISUUN pa3HbIX BUIOB
pacTeHu.
Tema 4. Coo0mecTBa ¥ 3KOJI0rH4eCKHE CHCTEMBI.
CooOmiectBO opranu3sMoB — OwuoneHo3. CTpykTypbl OuoOIleHO3a: BHOBasd,

MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bunabl-nomunantel. CBsizu B
ouoneHose.

Okonoruueckre cucTemMbl (d9KocucteMbl). [lonstne 00 »dKkocucreMe u
ouoreonieHoze. DyHKIMOHANBHBIE KOMIOHEHTHI JKOCHUCTEMBI:  MPOIYIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB M IMOTOK SHEPTHH B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE
MOKa3aTeIi AKOCHUCTEMBI: OWoMacca, TPOAYKIUSA. IKOJOTUYECKHE THPAMUIBI:
NPOAYKIIMU, YHUCIEHHOCTH, Ouomaccel. CBOHCTBA JKOCHUCTEM: YCTOWUYHMBOCT,
camoperyJsnus, pa3BuTtue. CyKIeccusl.

[IpuponnbIe IKOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WIH
IITUPOKOJIUCTBEHHOTO JIeca.

AHTpPOTNIOTEHHBIE 3KOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpO03KOCUCTEMBI.
bronornyeckoe u X03IMCTBEHHOE 3HAYCHHUE arpO3KOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpazue kak ¢akTop YCTOMUMBOCTH dKocucteM. CoxpaHeHue
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepnanckoro o Omocdepe. ['panuiibl, coctaB M CTpyKTypa
ouoceprl. KuBoe BemectBo u ero ¢ynkuuu. OcobeHHOCTH OMOchepbl Kak
rJI00aJIbHON IKOCUCTEMBI. JIluHaMUYecKkoe paBHOBECHE B 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThl BemecTB U OMOTC€OXMMHUYECKHE IHKIBI 3JIEMEHTOB (YTiiepoa,
a30Ta). 30HATBHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouochepe 3emin. AHTpONOTEHHBIE W3MEHEHUs1 B Omocdepe.
['11oGaabHbIC YKOJIOTHYSCKUE TTPOOIICMEL.

CocymecTBoBanre Npupoabl U yenoBedecTBa. CoxpaHeHue Onopa3zHOOOpa3us
KaK OCHOBa YyCTOHYMBOCTH Owochepbl. OCHOBa paMOHATLHOTO YIPABICHHUS
NPUPOIHBIMA PECypcaMH W WX HUCIOJb3oBaHWe. JlocTmwkeHus OMOJIOTHU W OXpaHa



IIPUPOABI.

JlemoHcTpanum:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. 1. Bepraackuid.

TaOmumpsr u cxembl: «llumessle menn», «bUOIEHO3: COCTaB M CTPYKTypay,
«IIpupoansie coobmectBa», «llenn mnuTaHus», «IKOJOTHYECKAsT TUPAMUIA,
«buoctepa u ygenoBek», «IKocUCTEMa ITUPOKOIMCTBEHHOTO Jiecay, «IDKOocHCTEMa
XBOMHOrO Jiecay, «brnoneHo3 BojoéMay, «ArporeHos», «IIpuMepHbie aHTPOIOTEHHBIE
BO3JCUCTBHS Ha NPUPOLY», «BaXHellne WCTOYHMKM 3arpsA3HEHHs BO3ayXa M
TpyHTOBBIX BOJ», «llouBa — BaxkHeimas cocrapistomas Oouochepbr», «DaKkTOphI
nerpagauud  noun», «llapHukoBbIl  3pdexT», «DPakTOpbl PATUOAKTUBHOTO
3arpsisHeHUs onocheps», «O01as cTpykTypa onocheps», «PacripocTpaneHne )Ku3Hu
B Ouocheper, «O30HOBBIN sKpaH Ouochepsn, «KpyroBopot yriepoaa B ouocheper,
«Kpyroopot azora B nmpupoze».

ObopynoBanue: Mojeib-ammiukanus «TunuuHble OMOLIEHO3b», TrepOapuil
«PacturenbHbie cooOuiecTBa», Koyuiekuu «buonenos», «Bpeaurenn BakHeHIMX
CEJIbCKOXO3SIIICTBEHHBIX KYJIBTYp», TepOapuu U KOJUIEKIIMM PACTEHUN U KUBOTHBIX,
IPUHAJICKAIINE K Pa3HBIM SKOJIOTMYECKUM IpyIIaM OJHOro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUsI OXPaHIEMbIX BUOB PACTEHUN U KUBOTHBIX.

IINIAHUPYEMBbIE OBPA3OBATEJIBHBIE PE3YJIbTATHI
JINUHOCTHBLIE PE3YJIBTATHI

B cTpykType JWYHOCTHBIX pE3yJbTaTOB OCBOCHUSI mpeameTa «buomorus»
BBIJICJICHBI CIICIYIOIINE COCTABJISIIONINE: OCO3HAHUE OOYYaIOIIMMUCA POCCUUCKOM
rpakIaHCKOW UIECHTUYHOCTU — FTOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTIPEICIICHUIO, HAJTMYME MOTUBAIIUU K O0yUYEHHUIO OHMOJIOTHH, 1IeJICHAPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUU JTUYHOCTH HAa OCHOBE KJIIOUEBBIX IIEHHOCTEH M
UCTOPUYECKUX TPATUIUNA pa3BUTUS OMOJOTUYECKOTO 3HAHUSA, TOTOBHOCTh U
CIIOCOOHOCTH 00YYarONIUXCsl PYKOBOJICTBOBATHCS B CBOEH NIEATEILHOCTH 1IEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKaMH, NMPUCYIIUMH CHUCTEME OHMOJIOTHYECKOTO OOpa30BaHUf,
HAJIMYHUE DKOJIOTMYECKOT0 MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH IIEJIM U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUSI mpeaMmera «buosorus» mocTurarTcs B
CANHCTBE Yy4YeOHOM ¥ BOCHUTATEIBHOM JIEITEILHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMU POCCUHUCKUMHU COLUOKYJIBTYPHBIMH, UCTOPUYECKUMU U ITYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIAaMU U HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TIpoOIlecCaM CaMOIO3HAHMS, CaMOBOCIHUTAHUS W
caMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3UIIUN TUYHOCTH, MATPUOTU3MA, YBAKECHUS K
3aKOHY U TPABOMOPSIIKY, YEJIOBEKY TpyJa U CTaplieMy IOKOJEHUI0, B3aWMHOTO
YBOKEHUS, OEPEKHOTO OTHOIICHUS K KyJIbTYpPHOMY HACJICIUI0 W TPaTULIUSIM
MHOTOHAIIMOHAJIBbHOro Hapoaa Poccuiickoin denepanuiv, NpUPOJIE U OKPYKAIOUIEH
cpene.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «buosorusy goKHbI
OTpaxaTh TOTOBHOCTb W CIOCOOHOCTh OOYYalOIIMXCS  PYKOBOJICTBOBATHCA
chOpMUPOBAHHOW BHYTPEHHEH IIO3MIIMEH JUYHOCTH, CHCTEMOW IICHHOCTHBIX
OpUEHTAllM{,  TO3UTUBHBIX  BHYTPEHHUX  YOEKIEHWH,  COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCUHCKOT0 O0IIECTBA, PACIIUPEHUE KUZHEHHOTO OITbITa
U ONbITa JEATENBHOCTA B TIPOIECCE peaau3allid OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATEIHLHON IESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaIaHCKOro BOCIIMTAHUS

e C)OPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA O0YYAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

e OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00S3aHHOCTEH, YBOXKEHHUE 3aKOHA
U TIPaBOIIOPSIKA;



¢ TOTOBHOCTb K COBMECTHOM TBOPYECKOU JAEATETLHOCTU MIPH CO3aHUHU YUEOHBIX
MPOCKTOB, PEIICHWH Y4YeOHBIX ©  TO3HABATENBHBIX  3a7a4, BBITIOJIHCHUH
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

e CHOCOOHOCTH OMpPEEHATh COOCTBEHHYIO MO3UIMIO IO OTHOILICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSTH €€;

e YMCHHE YYHUTHIBATH B CBOMX JECUCTBHUSIX HEOOXOIUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C PAa3HBIMH YOCKICHUSMH, KyJIbTYPHBIMH IIEHHOCTSIMU H
COI[MAIBLHBIM MOJIOKEHHUEM;

eTOTOBHOCTh K COTPYJAHUYECTBY B IIPOIECCE COBMECTHOTO BBHIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX U UCCIICAOBATEIBCKUX 3a/1a4, YBAXKUTEILHOT'O OTHOIIICHUS
K MHEHHUIO OIIMOHEHTOB MPH OOCYXIEHHWU CIOPHBIX BOIIPOCOB OHOJOTHYECKOTO
coiep>KaHus,

¢ TOTOBHOCTb K TYMAaHUTApPHOM 1 BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

e ChOPMUPOBAHHOCTh POCCUMCKON TPa)KTaHCKOW HMJIEHTUYHOCTH, MATPHOTHU3MA,
YBa)XEHHUS K CBOEMY HAapOJy, YyBCTBa OTBETCTBEHHOCTH Iepea PoauHol, ropaocTu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJbTYpYy, MPOLIJIOE W HACTOSALIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

e [ICHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIIECIUIO U TaMSITHUKAM MPUPOJBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

e CIOCOOHOCTD OIIEHUBATH BKJIA]] POCCUUCKUX YUEHBIX B CTAHOBJICHUE U PA3BUTHE
OMOJIOTMH, TOHUMAHUS 3HAYEHUSI OMOJIOTMHU B TO3HAHUU 3aKOHOB MPUPO/IbI, B )KU3HU
YyeJoBeKa U COBPEMEHHOI0 O0IIECTBA;

eyjiciiHas YOEXKIEHHOCTb, TOTOBHOCTh K CIyKeHHMIO M 3amure (OTeuectsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

e OCO3HAHUE JyXOBHBIX IEHHOCTEN pOCCUICKOTO HAPOAa;

e COPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO ITOBEICHUS;

e CIIOCOOHOCTh OIICHMBATh CUTYAaIllMI0 W TPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

e OCO3HAHME JTUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOWUHUBOTO Oy AyIIETO;

e OTBETCTBEHHOE OTHOUIEHUE K CBOUM POAUTENSM, CO3/IaHHI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATHUS IEHHOCTEN CEMEMHOMN KU3HU B COOTBETCTBUU C TPAIUIASIMU
HapoaoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

¢ OCTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHU;

e TOHUMAHUE SMOILIMOHAJIBHOTO BO3/ICUCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

eTOTOBHOCTh K CaMOBBIP@XKEHHUIO B pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIIATH KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BoOCHMTAHUS, (POPMHUPOBAHUA KYJbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIArOnoJyuYns:

 IOHUMAHUE M PeaM3alinsl 3JI0pOBOTO U 0e30macHOro o0pa3a KM3HHU (370pOBOE
NMUTaHue, COOMI0IEHNE TUTUEHNYECKUX MPaBUI U HOPM, COQIAaHCUPOBAHHBIN PEKUM
3aHSATHM W OTHbIXa, peryjspHas (u3MYecKas aKTHUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

e IOHUMAHUE LEHHOCTH TMPaBWI HWHJIUBUAYAIBHOTO M  KOJJIEKTUBHOIO
0€30macHOr0 MOBEICHUS B CUTYAIUAX, YTPOKAIOIINX 3TOPOBBIO U KU3HU JIFO/ICH;

e OCO3HAHHE TIOCJECACTBUN W HEMPHUATHS BPEIHBIX MPUBBIYEK (YMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

¢ TOTOBHOCTH K TPY/y, OCO3HaHUE IIEHHOCTU MacTEPCTBA, TPY10IH00HE;



eTOTOBHOCTh K AaKTMBHOW JAESATEIBHOCTH TEXHOJOTHYECKOM U COLMAIBHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh WHULHUHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTB;

e UHTEPEC K pa3NUYHbIM cdepaM MpodhecCHOHATBHON NeATeIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBINA BEIOOP OyayIel mpodeccun U peaan30BhIBaTh COOCTBEHHBIC
YKU3HECHHbIC TIJIaHbL;

eTOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

¢ 9KOJIOTUUYECKH 1[E€JIECO00pa3HOE OTHOLIEHUE K MPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

¢ IOBBIIIICHUE YPOBHA O3KOJIOTMUECKOW KYJBTYpbl: TMPUOOpPETEHHUE OIbITA
IJIAHUPOBAHUS TIOCTYTIKOB U OLIEHKU WX BO3MOKHBIX MOCIEACTBUN JIJISI OKPYKAFOIIEH
Cpenbl;

e OCO3HAHHE TJIOOATBHOIO XapakTepa SKOJOTUYECKUX Mpo0ieM M MyTed HX
peleHus;

e CIIOCOOHOCTD UCIOJIb30BaTh MPUOOPETAEMBbIE TIPU U3yUYEHUU OMOJIOTUN 3HAHUS
M yYMEHHMS [pU  pElIeHHMH  [poOjieM, CBA3aHHBIX C  palHdOHAIbHBIM
IPUPOAOTIOIB30BAHUEM (COOIIIOICHUE TIPABUII MIOBEJICHUS B IPUPO/IE, HAPABIIEHHBIX
Ha COXpPaHEHUE PABHOBECHUS B AKOCUCTEMAX, OXPAaHY BUJIOB, IKOCUCTEM, OUOC(HEpPHI);

e AKTUBHOE HEMPUATHE AEHUCTBUM, MPUHOCSIIUX BPEN OKPYKAIOWIEH MPUPOTHON
cpele, yMEHUE NPOrHO3UPOBATH HEOJArONPHUSATHBIE 3KOJOTMYECKHE MOCIEACTBUSA
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

e HAJINYUE PA3BUTOTO SKOJOTHYECKOTO MBIIUIEHUS, SKOJOTUYECKON KYJIbTYpHI,
OIbITA JIESITEIbHOCTH 3KOJIOTMUECKOW HANPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
MMHU B TIO3HABATEJIbHON, KOMMYHHKAaTUBHOM M COLMAIbHOM MPAKTUKE, TOTOBHOCTHU K
YYACTHIO B IPAKTUYECKOM JESTEIBHOCTH IKOJIOTMUYECKOM HAPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

e CDOPMHUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKH U OOLIECTBEHHOMW NPAKTHUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

e COBEpUICHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYyJNbTYpPhl KaK CpEICTBA
B3aUMOJICUCTBUS MEXY JIOAbMU U IO3HAHUS MUPA;

e IOHUMaHHE crHeuuPukd OHOJOTMM KaK HAayKd, OCO3HaHHUA €€ poJii B
(GOpMHpPOBAHUU PALMOHATILHOTO HAYYHOTO MBIIUIEHUS, CO3/aHUHU LEJIOCTHOIO
NPEACTABICHUST 00 OKPY)KaIOIIEeM MHUpPE KaK O E€IMHCTBE MPHUPOJIbI, YeOBEKa W
oOIIeCTBa, B TMO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHHH MpodiieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,

e yOXKIEHHOCTh B 3HAYMMOCTHM OHMOJOTMU IS COBPEMEHHON LMBUIM3ALUU:
oOecrieyeHuss HOBOIO YPOBHSI pa3BUTUS MEIULIMHBI, CO3JIJaHUE TEPCIEKTHUBHBIX
OMOTEXHOJOTHUM, CHOCOOHBIX PElIaTh PECYPCHBIC MPOOIEMbI Pa3BUTHS YETIOBEUECTRA,
MOMCKa MyTell BBIXOAA M3 TJIOOAIBHBIX 3KOJIOTMUECKHX MpoOjeM U olecrneyeHus
nepexoaa K yCTOMYMBOMY Pa3BUTHIO, PALMOHAIIBHOMY MCIOJIB30BAHUIO MTPUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaH/IaPTOB KU3HU;

¢ 3aMHTEPECOBAHHOCTh B TMOJYYEHMH OWOJIOTUYECKUX 3HAHUN B LEJAX
MOBBILICHHSI 00ILEeH KYJIbTYpbl, €CTECTBEHHO-HAy4YHON IPaMOTHOCTH, KaK COCTaBHOU
4acTH (DYHKITMOHAILHON TPAaMOTHOCTH 00yYaromuxcs, GopMupyeMon npu u3y4eHUH
OMOJIOTHH;

e IOHMMAHHE CYIIHOCTH METOJOB MO3HAHUS, MCIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKaX, ClIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JJIs aHAJIN3a U OObSICHEHUS
SBJICHUM OKPY>KarOLIEro MUpa U MPOUCXOMSIINX B HEM M3MEHEHUI, YMEHUE JeNIaTh
000OCHOBaHHBIE 3aKJIIIOYEHHUS] Ha OCHOBE HAYUYHBIX (PAaKTOB M MMEIOIIMXCS JAHHBIX C
LEJbIO MOJYYEHUS! JOCTOBEPHBIX BHIBOIOB;



¢ CIIOCOOHOCTb CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTUYECKUE 3HAHUSA IS
peleHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYAIIUAX;

¢ OCO3HAHHE IIEHHOCTH HAyYHOM JEATEIbHOCTH, TOTOBHOCTHb OCYIIECTBIIATH
MPOEKTHYIO ¥ UCCIEA0BATEIbCKYIO IEATEIbHOCTh HHANBHUIYAIbHO U B TPYIIIIE;

eTOTOBHOCTh U  CIHOCOOHOCTP K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHUM MO OWOJIOTUH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS Yy4ueOHOro mpemMera «buomorus
BKJIFOYAIOT: 3HAYUMbIe 11  (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYArOITHXCSI
MEXIUCIUILTMHAPHBIC (MG)KHpeI[MeTHLIG) oOllleHay4YHbIe TIOHATHSA, OTpakarolllue
I[EJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHenupuKy METOJ0B TO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPIHs, SBJICHHUE, ITpoliecc,
CHUCTEeMa, Hay4yHbI (akT, MPUHIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
HcclieJoBaHue, HAOMI0JeHEe, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHX), YHUBEPCAIbHBIC
y4yeOHbIe  AcicTBHS  (IMO3HABaTeJIbHBIE, KOMMYHHUKATHUBHBIC, PETYJISITUBHBIC),
obecnieunBaromye (GopMupoBanue (YHKIIMOHATBLHONH TI'PaMOTHOCTH W COLIMAIBHOU
KOMIIETEHIIUHA 00YYarOIIUXCsl, CIOCOOHOCTh 00YYarOITUXCS UCII0Ib30BaTh OCBOCHHBIC
MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS M YHUBEPCAIbHBIC YUYCOHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHON MTPAKTHKE.

MertanpeMeTHbIE PE3yJAbTaThl OCBOCHHUSI MPOTpaMMbl CpPEAHEro OOIlero
00pa30BaHus JOJKHBI OTpaXKaTh:

OBjaieHHe YHUBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE JeiiCTBUSI:

e CAMOCTOSITEILHO  (OPMYJUpOBaTh W aKTyalIW3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

¢ ICTIIOJIP30BaTh TMPHU OCBOCHHMHM 3HAHMK MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(aHanm3a, cMHTE3a, CpaBHEHHUs, Kiaccu(puKaiuu, 0000IIeHHs ), PACKPBIBATh CMBICI
OMOJIOTMYECKUX TOHATHUH (BBIACIAT, MX XapaKTepHbIE NPH3HAKH, YCTaHABIMBATH
CBSI3U C IPYTUMHM MOHATHUSIMH ),

e OTIPENICTIATh 1IETIM JICATSIBHOCTH, 3ajaBas IapaMeTpbl W KPUTCPHH HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMU IIEIISMU;

¢ ICTIOJIP30BaTh OMOJIOTMYECKUE TOHATHS UIsI OOBICHEHUS (PAKTOB M SIBJICHUU
YKUBOM MIPUPOLBI;

¢ CTPOUTH JIOTHUECKHE pacCyXIeHHsl (MHIYKTUBHBIC, JCIyKTUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEUYHS B PacCMaTPUBACMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

o IPUMEHSTh CXEMHO-MOJICTILHBIC CPEJCTBA JJIS MPEACTABICHHS CYIIECTBEHHBIX
CBS3€H M OTHOILIEHHUI B U3y4aeMbIX OMOJOTMYECKUX 00BEKTAX, a TAK)KE MPOTUBOPEUNIA
Pa3HOTO POJIa, BEIIBICHHBIX B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

e pa3pabaThiBaTh IUIAH PEIICHUS MPOOJEMbI C YYETOM aHAIM3a WMEOIIMXCS
MaTepHaTbHBIX M HEMAaTePHUATbHBIX PECYPCOB;

¢ BHOCHTHh KOPPEKTHBBI B JICSITCIIBHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIETATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,

e KOOPAMHUPOBATH U BBITIOJIHATH pa0OTY B YCIOBHUSIX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

a3BUBATh KPEATHBHOE MBIIIJICHUE ITPU PEIICHUN KU3HEHHBIX TIPOOJIEM.

2) 6a3oBbIe HCCIEN0BATEIbLCKHE AeCTBHSA:

e BJIAJICTh HABBIKAMH y4€OHO-MCCIIEIOBATEIHCKON M MPOEKTHOM NEATeThHOCTH,
HAaBBIKAMH  pasperieHus  mpooOjieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY TMOMCKY METOJIOB PEIICHHS MPAKTHYECKUX 3a7ad, TPUMEHEHUIO



Pa3INYHBIX METOJIOB [TO3HAHNSI;

e HCMOJIB30BATh PAa3JIMYHbIE BUbI IEATEIBHOCTH 1O MOJYYEHUIO HOBOTO 3HAHUA,
€ro UHTEPIPETALMH, IPEOOPA30BAHUIO U IPUMEHEHUIO B yUEOHBIX CUTYalUsAX, B TOM
YHUCJIE NPU CO3JaHUHU YUEOHBIX U COLUAIIBHBIX TPOEKTOB;

e popMHUpOBaTH HAYYHBIA TUI MBILIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

eCTaBUTh H (OPMYyJIHUPOBATh COOCTBEHHBIC 3aJauyd B 0Opa30BATEIBHOM
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLIHSIX;

* BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBA3M W aKTyalM3UpoOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS, HAXOAUTh apryMEHTHI JUIS J0Ka3aTeIbCTBA CBOUX
YTBEP>KJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

 AHAJIN3UPOBATH ITOJIYYEHHBIE B XOJI€ PEIICHHUS 3a/1a4U PE3YJIbTAThl, KPUTHUECKU
OLICHMBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

¢ OCYLLIECTBJISITh 1ICJICHAIIPABICHHBIM MOUCK IIEPEHOCA CPEACTB U CIIOCOOOB
JEHCTBUS B IPOPECCUOHATIBHYIO CPENLY;

e YyMETh MEPEHOCUTh 3HAHHSA B IIO3HABATEIbHYIO U IPAKTHYECKYIO OOJIACTH
KU3ZHEIEATEIIbHOCTH;

e YMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE HJIEH, MpEAJiaraTh OPUTHMHAIbHBIE MOAXOAbl U PEIICHHUS,
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOIMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

3) pabora ¢ uHpopmMaumei:

e ODUEHTUPOBATHCS B PA3IUYHBIX HUCTOYHHKAX MH(POpMALUU (TEKCTE Yy4EOHOro
nocoOusi, HAy4YHO-NOMYJSIPHOW  JIUTEpaType, OHOJOTMYECKUX  CIIOBapsAX U
CIIPAaBOYHMKAaX, KOMIBIOTEPHBIX 0a3zax JaHHbIX, B MHTepHETE), aHAIU3HPOBATH
MH(OPMAIUIO pa3IMYHBIX BUIOB U (POPM NPE/ICTABIICHUS, KPUTHUECKH OLICHUBATh €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTE;

 popMyIMpOBaTH 3ampOChl U MPUMEHSTHh PA3NUYHBIE METOJbl MPU MOUCKE U
orbope Oumosornyeckoil MHPOpManUM, HEOOXOAUMOW JIsi BBIIOJHEHUS Yy4EeOHBIX
3aj1ay;

e IPUOOPETATh OMNBIT HCHOJB30BaHUS HH(POPMALNOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIIEHCTBOBATh KYJbTYPY AKTHBHOI'O HCIIOJIB30BAaHUS PA3TMYHBIX
IIOMCKOBBIX CUCTEM;

e CAMOCTOATEIBHO  BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpenCTaBICHHS
ononornyeckor nHpopmanuu (Cxembl, rpa@uKy, TUarpaMMbl, TaOIUIbl, PUCYHKU U
Apyroe);

¢ ICTIOJB30BATh HAYYHBIM S3bIK B KayecTBE CpeacTBa Mmpu padore ¢
Oouonornyeckod  uHpOpMaIMel: NPUMEHSATh XUMHYECKHe, (QU3NYecKue u
MaTEeMaTUYeCKHe 3HaKh W CUMBOJBI, (GOpMyJbl, ab0OpeBHATYpYy, HOMEHKJIATYpY,
UCIOJIb30BaTh U MPEe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISIHOCTH;

e BJIaJIETh HABBIKAMU PACIIO3HABAHUS U 3aILUThI MH(OpMAIH, UH()OPMAIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBgJ1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmue:

e OCYILIECTBIISITh KOMMYHHKAIIUHU BO BCeX chepax KU3HU, aKTUBHO Y4aCTBOBAThH B
Maiore WM JMCKYCCHU MO CYIIECTBY OOCyXJaeMol Tembl (yMEHHME 3a/1aBaTb
BOMNPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCUTENIBHO BBIMNOJHEHHS TpeJiaraeMoin
3aJjauM, YYUTHIBATh MHTEPEChl M COIJIACOBAaHHOCTh IMO3ULUN JPYrHMX YYaCTHUKOB
JMajora Wik JUCKYCCUN);

e pacro3HaBaTh HEBEpOaJbHBIE CpPEACTBA OOIIEHUS, IOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEAMOCHIIIOK BOSHUKHOBEHHS KOH(QIMKTHBIX CUTYaIUi, YMETh
CMSTYaTh KOH(IJIUKTHI M BECTU TIEPETOBOPHIL;



e BJIAJIETh PA3NIMUYHBIMU CIOCOOAMH OOILEHUS W B3aUMOJECUCTBUS, MOHUMATH
HaMEpPEHUs APYTUX JIOJEH, MPOSBIATh YBAKUTEIHHOE OTHOILIEHUE K COOECETHUKY U B
KOPPEKTHOH opme PopMyTupOBaTh CBOM BO3PAKECHHUS,

e Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

¢ [IOHMMATh M HCIIOJb30BaTh MPEUMYIIECTBA KOMAHAHOW W HWHIMBHUAYaJIbHOU
paboOTHI TpHU perIeHUH OMOJOTUYECKON MPOOJIEMbI, 000CHOBBIBATH HEOOXOIMMOCTH
IPUMEHEHHUS TPYNIOBLIX (JOpPM B3aUMOIEHCTBUS NP PELICHUH Y4eOHOM 3a1a4H;

e BHIOMpaTh TEMATUKYy W METOAbl COBMECTHBIX JEUCTBUH C Y4E€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEH Ka)KJOT0 YJieHA KOJUIEKTUBA;

e IPUHUMATh  1I€JIM  COBMECTHOM  JCSATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JIEUCTBUS MO €€ JOCTH)KEHHIO: COCTaBJIATh IUJIaH JIUCTBUM,
pacnpeneniaTb poid € Y4Y4ETOM MHEHUM YYAaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

e OLICHMBATh KaU4€CTBO CBOETO BKJIA/Ia M KAXKJOTO YYaCTHUKA KOMaHbl B OOIINIA
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

elIpe/yiaraTb HOBBIE TIPOEKTHI, OLEHUBATh UAEHM C TO3UIUU HOBHU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

¢ OCYIIECTBJISITh MO3UTHBHOE CTPATETMUYECKOE IOBEACHUE B  Pa3IMYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OgiaieHHe YHUBEPCAJbLHBIMHU PErysiTHBHBIMH 1€ CTBUSIMU:

1) camoopranu3anusi:

¢ ICTIOJIB30BATh OMOJIOTUYECKUE 3HAHUS /ISl BBISIBICHUS POOJIEM U UX PEIICHHUS
B KU3HCHHBIX M YUCOHBIX CUTYAIIHSIX;

eBHIOMpPAaTh Ha OCHOBE OWOJIOTMYECKUX 3HAHUW LIEJEBbIE U CMBICIOBBIC
YCTAaHOBKM B CBOUX JCHCTBHUSX M MOCTYIKax MO OTHOIICHHIO K >KUBOM INPHUPOAE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPY’KAIOILIUX;

e CAMOCTOATEIBHO OCYLIECTBIIATh I103HABATEIbHYIO JEATEIbHOCTh, BBISBIIATH
poOIemMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7ayM B 0Opa30BaTEIbLHOU
NESATETbHOCTH U KU3HCHHBIX CUTYaIIUSIX;

e CAMOCTOATEIBHO COCTABIISAThH IUIAH PEIICHUs MPOOJIEMBbl C YYETOM HUMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

e 1aBaTh OIICHKY HOBBIM CHUTYaIIUsM;

e PACHIUPATH PaMKH Y4€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

e ICTIATh OCO3HAHHBIA BHIOOP, ApTyMEHTUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

e OIICHUBATH MPUOOPETEHHBIH OIBIT;

e CIIOCOOCTBOBATH (DOPMHUPOBAHHIO U TIPOSBICHHUIO ITUPOKOM SPYAUINH B PA3HBIX
00NacTsAX 3HAHUN, MOCTOSHHO MOBBINIATH CBOW 0Opa3oBaTEIbHBIM M KYJBTYPHBIN
YPOBEHB.

2) CAaMOKOHTPOJIb:

e IaBaTh OIICHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTHBBI B JEATEIHHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB 1IEJISIM;

e BJIaJICTh HABBIKAMHU [MO3HABATEIBHOMN pepiekCun Kak OCO3HAHUS COBEPIIIAEMbIX
JEHCTBUIM U MBICITUTENIbHBIX IPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOIH30BATh
npuémbl peJIEeKCUU ISl OLIEHKH CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

eyMETh OILIGHMBAaTh PHUCKH M CBOEBPEMEHHO MPUHUMATh PEUICHHs MO0 UuX
CHIDKEHHUIO;

e MPMHUMATh MOTHUBBI M apryMEHTHl JPYTHX TPH aHajJu3e pPe3yJIbTaTOB
JeSITEIbHOCTH;

3) npuHsiTHE CeOs M IPYTUX:



e IPUHUMATh C€0s1, IOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

e IPUHUMATh MOTHBBI M AapPTyMEHTHl JAPYIMX IpPU AaHAIU3E PE3YJIbTATOB
NEATENbHOCTH;

e IpU3HABATh CBOE MIPABO U MPABO APYIHX Ha OIINOKY;

e Pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C MO3HULIMH JIPYTOro YeJI0BEKa.

HPEAMETHBIE PE3YJIBTATBI

[TpenmeTHbie pe3ynbTaTsl ocBoeHUs mporpammbl COO o Ouonoruu Ha 6a30BOM
YpOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npenMera «buonorus» HaydHbIE
3HAHMS, YMEHHS M CIOCOOBI JEWCTBUH 1O OCBOEHUIO, HWHTEPHPETALUH U
npeoOpa3oBaHMI0 3HAHUW, BHUABI JIEATEIBHOCTH IO TMOJIYYCHHIO HOBOTO 3HAHUS U
IPUMEHEHUIO 3HAHUN B PA3IMYHBIX YYEOHBIX CUTYallUAX, & TAKKE€ B pEaJIbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHbIX C Owuoznorue. B mporpamme mnpenMerHble
pe3yJbTaThl IPEAICTABIEHBI IO r0JIaM 00yUYEHUSI.

[TpenMeTHbIE pe3yabTaThl OCBOEHMsI yueOHoro mnpeamera «buosorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

e c(hOPMHUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJOTUU B CUCTEME HAyYHOIO
3HaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYUHOU
KapTHUHBl MHpa U HAYyYHOIO MHPOBO33PEHHS, O BKIIAJIE POCCUHCKUX U 3apyOeikKHBIX
Y4EHBIX-OUOJIOrOB B Pa3BUTHE OMOJIOTMH, (PYHKIMOHAIBHON IPaMOTHOCTH Y€JIOBEKA
JUTSl peLIEHUs AKU3HEHHBIX 33/1a4;

e YMEHHUE PaCKphIBaTh COJEPKAHHE OHOJIOTMUECKMX TEPMUHOB M MOHSATHUI:
KU3Hb, KJIETKA, OPraHU3M, MeTa0b0JIu3M (0OMEH BEIIECTB M MPEBPAILLEHUE PHEPTUN),
romeoctas  (caMoperyJsius), ypOBHEBas  OpraHu3alus KUBBIX  CHCTEM,
CaMOBOCIPOU3BEACHHE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

eYMEHHUE WU3JaraTb OHOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAas,
MyTAal[MOHHAs, [IEHTPaJbHas I0rMa MOJIEKYJIsipHOU Onosiorun), 3akonsl (I'. Mennens,
T. Moprana, H. 1. BaBusnoBa) u yueHus (0 lieHTpax MHOT0O0Opa3usi U MPOUCXOKICHUS
KyJlbTypHbIX pacteHuil H. . BaBunosa), onpenensaTe rpaHuLibl UX TPUMEHUMOCTH K
YKUBBIM CUCTEMaM;

e YMEHHUE BJa/IeTh METOJaMU HAy4YHOI'O MO3HAHUS B OMOJIOTWMU: HAONIOACHUE U
ONMCAHMUE JKMBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus M NPOBEICHUE
OMOJIOTMUYECKOT0 SKCIEPUMEHTA, BBIIBUKEHHE T'MIIOTE3bI, BBISBICHHE 3aBUCUMOCTH
MEXy HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX pPE3YyJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE JIE1aTh BHIBOABI HA
OCHOBAHMH TMOJTYYEHHBIX PE3YIbTATOB;

e YMEHUE BBIJICTATh CYUIECTBEHHbIE NMPHU3HAKH BUPYCOB, KJIETOK MPOKApHUOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTU
mpoleccoB: OOMEHa BEIIECTB M MPEBpAIlCHUs] SHEPIHMH B KJETKe, (POTOCHUHTE3a,
IJIACTUYECKOT0 W HJHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHUS,  PAa3MHOXKEHMS, HMHAMBUAYaJbHOTO  pPa3BUTHUA  OpraHHU3Ma
(oHTOTEHER);

e YMEHHUE NPUMEHSTh IMOIYYEHHBbIE 3HAHMS ISl OOBACHEHHS] OMOJIOTMYECKHX
IIPOLIECCOB U SIBJICHUMW, JUIS IPUHATHS NPAKTUYECKUX PEIICHUNW B IOBCEIHEBHOU
KU3HU C LEeIpl0 obecrieyeHus OE30MacHOCTH CBOETO 370pPOBbS U 3/I0POBbS
OKpY>KaIOIIUX JIFOJIeH, COOJIIO/IEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKpY’Karolen
OPUPOJIHON cpele, MOHMMAaHHWE HEOOXOJUMOCTH HCHOJb30BaHUS JOCTHIKEHUN
COBPEMEHHOM ouooruu " OMOTEXHOJIOT Uil JUTSI pPaLMOHAIBHOTO
IPUPOAOIIOIb30BaAHNS;

e YMEHHE pellaTh 3JIeMEHTapHbIE TEeHETHUECKUE 337a4i Ha MOHO- U TUTHOPHUIHOE
CKpEeIllMBAaHUE, CLEIUICHHOE HAacleJOBAHUE, COCTABISATH CXEMbl MOHOTHOPHUIHOIO
CKpELIMBaHUs JUIsl IPEICKA3aHUs HACIEI0BAHMS IPU3HAKOB Y OPraHU3MOB;



e YMEHUE BBINOJIHATH JA0OpAaTOpHbIE M MpakTUYeCKue padoThl, COOJI0AATH
npaBuiia npu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000pPYAOBAHUEM;

eyMEHHE KpPUTHYECKH OIEHUBaTh U HHTEPIPETUPOBATh HUH(GOPMAIUIO
OMOJIOTMYECKOTO COIEPKAHUS, BKIIFOUAIOIIYIO [ICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX
UCTOYHHUKOB (CpelcTBa MaccOBOM MH(pOpPMAIUH, HAyYHO-TIOMYJIAPHbIE MaTepuabl),
THYECKHE aCMEKThl COBPEMEHHBIX UCCIIEJOBAaHUM B OWOJOrMH, MEIUIMHE,
OHMOTEXHOJIOTHH;

e YMEHHE CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIECHUS, 00001Iast
OHOJOrMYECKy0 HHPOPMALIMIO U3 HECKOJIBKHX UCTOYHHKOB, TPAMOTHO KCIIOJIb30BaTh
MOHATUMHBIN anmapaT OHOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUs yueOHOro mnpeamera «buomorus» ¢ 11
Ks1acce NOJIKHBI OTPaKATh:

e COPMUPOBAHHOCTH 3HAHUN O MECTE€ U POJIU OMOJOTUU B CHCTEME HAy4YHOTO
3HAHMS €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOM
KapTUHBI MHUpPa U HAYYHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUMCKUX U 3apyOeiKHBIX
y4EHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON IPaMOTHOCTH 4YeJIOBEKa
JUISl pELIEHUS KU3HEHHBIX 3a/1a4;

e YMEHHE PACKpBIBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMUHOB U MOHSATUU: BUJ,
NOMYJISIUsA, TEeHO(MOHI, SBOJIONUA, JABWXKYIIHE CHUIbl ((aKTOpbl) SBOJIOINH,
IPUCIIOCOOJIEHHOCTh OpPraHrW3MOB, BHUAO000pa30BaHUE, 3KOJIOTMYECKHE (HAaKTOPBI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, LENH MUTAHUS, SIKOJIOTHUECKas
nvpamMujia, 6uoreoieHos, onocdepa;

e YMEHHUE U3JIaraTh OMOJOrnYecKre Teopur (3BotonnoHHas teopus Y. lapsuna,
CUHTETUYECKasi TEOpUs 3BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOAbILIEBOTO
cxoncrBa K. M. bapa, uepenoBanus TJIaBHBIX HANPABJIEHUM U ITyTer dBoonuu A. H.
CeeproBa, yueHuss o ouochepe B. M. BepHanckoro), onpenenst I'paHUIbl HX
IPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

e YMEHHUE BJA/IE€Th METOJaMU HAy4YHOI'O MO3HAHUS B OMOJIOTMU: HAONIOACHUE U
ONMCAHME JKMBBIX CHUCTEM, IIPOLIECCOB M SIBICHUM, OpraHU3alys WM IMPOBEICHUE
OMOJIOTMUYECKOT0 SKCIEPUMEHTA, BBIIBUKCHHE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTU
MEXJIy HCCIEAYEMbIMH BEIMYMHAMH, OOBSICHEHHE IOJyYEHHBIX pPE3YyJbTaTOB,
VICITOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUN U 3aKOHOB, YMEHHE J€JIaTh BbIBOJBI HA
OCHOBAHMH ITOJYUYEHHBIX PE3YJIbTATOB;

e YMEHHUE BBIJICIATh CYLIECTBEHHbIE TPU3HAKK CTPOECHHUSI OMOJIOTMYECKHUX
OOBEKTOB: BHUJIOB, NOMYJSUMNA, NPOAYLEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreolleHO30B M DKOCHUCTEM, OCOOEHHOCTH MPOLECCOB:  HACJIEACTBEHHOU
W3MEHYUBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPHUCITIOCOOJICHHOCTH
OpraHU3MOB, IEUCTBUSI IKOJIOTHYECKUX (PAaKTOPOB HAa OPraHU3MbI, IEPEHOCA BEILIECTB
Y TIOTOKA 3HEPTUH B IKOCUCTEMAX, AHTPOINOT€HHBIX U3MEHEHUI B 9KOCUCTEMAX CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX IIUKIIOB B Onochepe;

e YMEHHUE NPUMEHSTh IMOJTYUYEHHBbIE 3HAHMS ISl OOBACHEHMS] OMOJIOTMYECKHX
IIPOLIECCOB W SIBJICHHUM, I NPUHATHA NPAKTUYECKUX PEIICHUH B MOBCEIHEBHOMU
KU3HU C LEeIpl0 obecrieyeHus OE30MacHOCTH CBOETO 370pPOBbSl U 3/I0POBbS
OKpY>KaIOIIUX JItOJIeH, COOJIIOJIEHUS HOPM TPaMOTHOTO MOBEJCHHS B OKpY’Karolen
OPUPOJIHON cpene, MOHMMAaHHWE HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

e YMEHHUE pellaTh 3JIEMEHTapHble OMOJOTHYECKHE 3a/ayH, COCTABISATH CXEMBI
MEPEHOCa BEILIECTB U YHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

e YMEHHE BBHITIOJNHATHh JA0OpAaTOpHbIE M TpaKTUYECKue paboThl, COOIIOIATH
npaBuia npu paboTe ¢ yueOHBIM U Ja00OpaTOPHBIM 000PYAOBAHHUEM;

eyMEHHE KpPUTHYECKH OLEHHBaTh W HMHTEPIPETUPOBATh HUH(GOPMALUIO
OMOJIOTMYECKOTO CO/IEPKAHUS, BKIIIOUAIOIILYIO [ICEBIOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX
MCTOYHUKOB (CpeACTBAa MAaccOBOW HMH(OpMaALMU, HAYYHO-TIOMYJISIPHbIE MaTepHalbl),



paccMaTpuBaTh  IJ00albHBIE  JKOJOTMYECKHMEe  MPOoOJeMbl  COBPEMEHHOCTH,
(dbopMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHIO;
e YMEHHE CO3/1aBaTh COOCTBEHHBIEC MMCbMEHHBIE U YCTHBIE COOOIIECHUS, 00001Iast

OMOOTHYECKYI0 MH(OPMALIMIO U3 HECKOJIBKUX UCTOYHHUKOB, TPAMOTHO UCIOIb30BaTh
MOHSTUWHBIN arnmapar OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

HanmeHnoBaHue pa3gejioB M TeM
NPOrpamMmbl

buonorusa xax HayKa

JKuBble cucTeMbl U UX OopraHu3anusa

XUMUYECKUH COCTaB U CTPOCHUC KIICTKHU

H(HSH@I[CHTGJ’IBHOCTB KIJIICTKH

PazmBoxenue "
pa3BUTHE OPTraHU3MOB

HHAUBUAYAJIBHOC

Hacnencresennocts
OpraHu3MoOB

n HU3MCHYHUBOCTDH

Cenexims OpraHu3MOB. OCHOBBI

OMOTEXHOJIIOTUH

PesepBHOE BpeMs
MIPOMICHHOTO MaTepuraa)

(oboteHne

OBUIEE KOJIMYECTBO YACOB IIO
[NPOT'PAMME

10 KJIACC
KoJgunyecTBo 4acoB
Beero Kearp, - Mipmers
2 0 1
1 0 0
8 0 1
6 0 0
5 0 1
8 0 2
3 1 0
1 0 0
34 1 5

Buapbl,
KOHTPOJISA

JlaGopaTopnas pabora

Bbuomornueckuit

JUKTaHT

JlaboparopHas pabota

Tect

JlaboparopHas paboTa

JlaboparopHas pabota

Konrtponbnas pabora

Tect

(popmbl

DJIEeKTPOHHbBIE

(uudgposrbie)
oOpa3oBaTejibHbIE
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11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHuMe pa3aejoB W TeM Buapbl, dopmbl  (UppOBBIE)
n/n  nporpamMmbl Bcero Konrp. Tpakru. KOHTPOJIsA oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
JlaboparopHast pabota = https://oblakoz.ru/
https://lesson.academy-
L JBOIIONKONHAS BHOTOTHA o 0 L content.myschool.edu.ru/06/
05
JlaboparopHas pabora,  https://oblakoz.ru/
Bo3HUKHOBEHHE M DPa3BHTHE KU3HU TeCT https://lesson.academy-
2 9 0 1
Ha 3emiie content.myschool.edu.ru/06/
05
JlaboparopHas padora  https://oblakoz.ru/
3 Opranu3Mbl 1 OKpyXKaroias cpeaa 5 0 1 https://lesson.academy-
content.myschool.edu.ru/06/
05
Kontponbnas pabora, = https://oblakoz.ru/
4 Coo0mmectBa M HKOJOTHYECKHE 9 1 0 OronornIecKuii https://lesson.academy-
CHCTEMBI AVKTAHT content.myschool.edu.ru/06/
05
Tecr https://oblakoz.ru/
5 PesepBHoe BpeMsi(00oIIIEHHE 1 0 0 https://lesson.academy-
MPOMIEHHOTO MaTepHaa) content.myschool.edu.ru/06/
05
OBIIEE KOJIMYECTBO YACOB IIO 34 1 3

[NPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI 1JI5S1 YYEHUKA
* buonorust, 10 xmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
apyrue /Tlon pen. [laceunnka B.B., Akunonepnoe obmectBo «M3maTenbcTBo
«IIpocsemienne»
« buonormst, 11 xmacc/ ITaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Ilox pen. Ilaceunuka B.B., AkimonepHoe o6miectBo «M3aaTenbcTBO
«ITpocsenienue»

METOANYECKHUE MATEPUAJIBI UIAA YYUTEJIA
ebuonorus, 10 kmacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Ilon pen. Ilaceunnka B.B., Akimoneprnoe obmiectBo «M31arenscTBo
«IIpocBemienuney, METOINIECKOE MOCOOHE K YIECOHUKY
e buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6ouos A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., AknuonepHoe obuiectBo «M3marenbcTBo
«IIpocBemienuney, METOINIECKOE MOCOOHE K YIEOHUKY

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

ehttps://oblakoz.ru/ https://lesson.academy-content.myschool.edu.ru/06/05

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
YUYEBHOE OBOPYJIOBAHUE
e[ IpoekTop, KOMIBIOTEPHI, TUTAHILIETHI, MHTEPAKTUBHAS JOCKA, TETPAAH, PYUKH.
OBOPYAOBAHMUE IS ITPOBEAEHUS ITIPAKTUYECKUX PABOT
1.HarypajibHbIe 00beKTbI, KOJLUICKIIMU, MO/ICJIH.
®>KIBBIC PAaCTEHUS,
erepOapuu pacTeHHil,
® MYJISIKU TPUOOB,
®KOJUIEKIIMA HACEKOMBIX: BPEAMTENN JIeCa, BPEOUTENM TOJI, BPEIUTEIN
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYP, ITYEJIa METOHOCHASI, PEACTABUTEIN OTPSI0B
®MOJIEJIN I[BETKOB: KapTo(desi, ropoxa, MIIEHUIbI, BULTHU
e MUHEpaJIbHbIE Y00pEHUS,
®MOJIENIA PA3MHOKEHUS PACTEHUN: MXH, BOJIOPOCIIH, MATIOPOTHUKH,
®MOJIEJIN T10 300JI0TUH: CTPOEHHUE AMUIA, MO3T TO3BOHOYHOI'O )KUBOTHOTO
®Ha0Op 10 MPOUCXOKIACHUIO YEIOBEKA
erepOapuu: Mo Mop(oJIOruu pacTeHUil, MO CUCTEMATUKE PACTEHHI, OCHOBHbBIE
IPYIIIbI PACTEHU, PACTEHHS PA3HBIX 30H, IUKOPACTYIIHNX PACTCHHIA.


https://lesson.academy-content.myschool.edu.ru/06/05

eMyJIsKM: TUIOABI  CEIbCKOXO3AMCTBEHHBIX pacTeHUil, (PYKTOB, OBOIICH,
IJIOZIOBBIX T€J ChEAOOHBIX U STOBUTHIX TPUOOB.

2. YueOHO-IpaKTHYecKOe U y4eOHO-1a00paTopHoe 000py10BaHKe!

o YBEIMUUTEIbHBIE MPUOOPHI, HW3MEPUTEIbHBIE MPUOOPHI, JTabopaTOpHOE
0o0opyaoBaHuE

3. leMOHCTpallMOHHbIE TA0JIUIIbI, KAPThHI

o [lopTpeThl BENTUKHUX yUEHBIX-€CTECTBOUCTIHITATEICH.

o [Ipumepsl mpucnocoOieHuil pacTeHUH W JKUBOTHBIX K cCpele OOuTaHus
(boTtorpaduu, repbapun)

e Mup B kaptuHkax: JKUBOTHBIE KapKux cTpaH (puc.). JKUBOTHBIE )KapKUX CTpaH
(boto). Mopckue obOutarenu. Apktuka W AnTapkTtuka. JlepeBws. KycTapHuku.
Kusotabie Mops (poto). KuoTHbiit Mup Actpasiuu. JKuBoTHbIN MUp APpUKH.

o Tabnuip1 mo 6uonoruu 6-9 KIaccel

o [Inakater: Cpena oburanus. Penkue u ucdesaromue BUIbI KUBOTHBIX. Penkue u
HCUYE3AI0IINE BUBI PACTCHUM.

o SlMOBUTHIC paCTEHUS U OTIACHBIC )KUBOTHBIE CBOCH MECTHOCTH.

TexHn4yeckue cpeacrsa 00yueHust
¢ | KomnreroTep

o2 MynpTUMETUUHBINA IIPOEKTOP

e3 . Mukpockonsl - 6 mT

o4 KommuiekT MUKponpenapaToB



