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HOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMmbl 0 OHOJIOTHH TEOPCTUYECKYIO OCHOBY IS
OTIpeCNICHUs TOJIX0J0B K (POPMHUPOBAHUIO COJEPIKaHHUS y4eOHOTO TpeaMera
«buonorus» cocraBWIM: KoHUeENTyadbHbie mnonoxkeHus POIOC COO o
B3aMMOOOYCIOBJICHHOCTH TIIeJiel, COJAep)KaHusi, pe3yabTaroB OOydeHus U
TpeOOBaHM K yP OBHIO ITOITOTOBKH BBIITY CKHUKOB, TTOJI0KEHHS 00 OOIITUX IEISIX U
P MHIIATIAX, XapaKTePU3YIOUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpEIHEro
obmmero obpaszoBanus B Poccuiickoit Deneparu, a TAKKe MOJI0KESHUS O CHICIH(HKES
Oowonoruv, €€ 3HAYCHUH B T[IO3HAHWUU JKUBOW MPHUPOABI M 0OECTICUCHUH
CYILIECTBOBaHHMSI 4eI0BEeYECKOTO 001IecTBa. COriacHO Ha3BaHHBIM TOJIOKEHUSIM,
OTIp €7IeJICHbI OCHOBHBIEC (DYHKITMH TP OTPaMMBbI 10 OUOJIOTHH U €€ CTPYKTypa.

[Iporpamma mo Onostorun Ja€T Mp €ACTaBICHUE O LIEAX, 00 00IIel CTp aTernn
00yueHHs1, BOCIIUTAHUSA U P a3BUTHS 00YUAFOIINXCS CPEICTBAMHU YIeOHOTO MpeMeTa
«buonorus», onp enenser 00a3aTeIbHOE P EAMETHOE COIeP )KaHUE, €r0 CTP YKIYPY,
pacrpezeneHie no paszenam M TeMaM, pEeKOMEHIYEeMYIO MOCIeA0BATEIbHOCTD
U3YUYEHHUs y4eOHOT0 MaTep haia ¢ y4ETOM MEXIP AMETHBIX ¥ BHY TP HITP€IMETHBIX
CBsI3€H, JIOTMKA 00pa30BaTENbHOIO MpOLECCa, BO3PACTHBIX OCOOEHHOCTEN
00y4Yaronuxcs.

B np orpamme 1o 61010ruM TaK)Ke YUUTHIBAIOTCS TPEOOBAHUS K INTAaHUPYEMbIM
JUYHOCTHBIM, METANpeIMETHBIM M TPEAMETHBIM pe3yjbTaraM oOydeHHus B
dbop MHupOBaHUHT OCHOBHBIX BHJIOB y4e0HO-TI03HABATEILHOM
NESTEIIbHOCTH/YUEOHBIX JIEUCTBUM O0OO0ydYaromuxcs MO OCBOEHHIO COJIEp KaHUsA
OMO0JIOTHYECKOT0 00pa30BaHUS.

B nporpamme no 6uosnoruu (10—11 kimaceel, 6a30BbIi ypOBEHB ) p €aJIU30BaH
NP MHIIAIT TP €EMCTBEHHOCTH B HW3YUYEHWW OWOJIOTHH, Ojarojaps 4emMy B Hel
MPOCMATPUBACTCS HAIPAaBJICHHOCTh HAa PAa3BUTHE 3HAHUMN, CBS3aHHBIX C
GbopMUPOBAaHUEM  €CTECTBEHHO-HAYUYHOTO  MHUPOBO33PEHMS,  LIEHHOCTHBIX
Op MEHTALUI JTUYHOCTH, SKOJIOTUYECKOTO MBIILIEHHUS, TTP €ICTABIEHHUIA O 3JI0pPOBOM
oOpaze KU3HU U OEpeXHBIM OTHOUIEHHUEM K OKpY Karolled NpUpPOJHOU Cpelie.
[TosTOoMy Hapsiay ¢ u3ydyeHueM o0111eOUOJOTHUECKUX TEOP UM, a TAK)KE 3HAHUM O
CTp OC€HUU JKUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MP OTEKAIOIINX B
HUX TPOILIECCOB B MPOTPAMME M0 OMOJIOTUU yAEIEHO BHUMAHUE HCIIOJIb30BaHHUIO
TIOJTYYCHHBIX 3HAHUW B IIOBCEHEBHOM KU3HU JIJISI P CIICHUS TP UKJIaAHBIX 3a/1a4, B
TOM 4YHCIe: NpOo(UIAKTUKN HACIEICTBEHHBIX 3a00J€BaHUI YellOoBEKa, MEIUKO -
T€HETUYECKOTO KOHCYJIbTUPOBaHMSI, 000CHOBAHUS KOJIOTHY €CKHU LIEJIECO0OPa3HOro
MOBEJICHUS B OKP YKAFOLIEH P UP OJTHOM Cp €€, AHAINU3A BIIMSAHUSA XO03UCTBEHHOU
JEATeIbHOCTH Y€JIOBEKa HA COCTOSIHHUE P UP OJTHBIX M UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHUMaHUA K TMPUKIATHON HAMpaBICHHOCTH Y4YEOHOTO MpeaMeTa
«buonorusy NPOAUKTOBAHO HEOOXOTMMOCTHIO 00ECTICUCHHS Y CIIOBHI JIJIS1 P I CHUS



OJIHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOpast
npeanoaraeT GopMUpOBaHUE Y 00yYaIOIIUXCs CIOCOOHOCTH aIalTUP OBAThCS K
U3MEHEHHSIM IMHAMUYHO Pa3BHUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonoruss Ha ypoBHE cpeqHero oduiero oOpa3oBaHUs 3aHUMAET BAYKHOE
Mecto. OHa obOecneunBaer (popMUPOBAHUE Y OOYUarOLIUXCS TP EACTaBICHUNA O
HAyYHOW Kap TUHE MHUpa, paciupsieT 1 0000I1aeT 3HaHus O KUBOU MPUPoOJe, e
OTJIUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM OPTaHU3ALMU U HBOJIOIUHU, CO3MAET
yCIIOBHSI  JUIsi: TO3HAHUS 3aKOHOB JKMBOW  MPHUPOABL,  (HOPMUPOBAHUS
(GyHKUMOHATBbHOM TPAMOTHOCTH, HaBBIKOB 3J0POBOro M 0Oe30macHOro obOpasa
KHU3HHU, IKOJIOTUIECKOT'O MBIIIUICHUS, IEHHOCTHOTO OTHOIIIEHUS K KUBOM TP UPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOTOT U UMEET TAKKE JIJIS P CIISHHSI BOCIIUTATENbHBIX U
pa3BUBAIOIIMX 3aJady CpeaHero ooOuiero oOpa3oBaHWs, COLMATM3AIMH
obyuaroumxcs. M3yuenue 6nonoruu ooecrnednBaeT ycaoBus 1is (Hop MUpOBaHUs
UHTEJUICKTYaJIbHBIX, KOMMYHHUKAIIMOHHBIX ¥ HWH(POPMAIMOHHBIX HABHIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET MHTErpalii OMOJOTUYECKUX 3HAHHUNA C
TP €ICTABIICHUSIMHU U3 JPYTHX yYEOHBIX ITP €IMETOB, B YaCTHOCTH, GUBUKH, XUMHUH U
reorpadun. Ha3BaHHBIC IMOJIOKEHUS O MpEJHA3HAYCHUH YYEOHOTrO IIpeaMera
«bHOJOTHD COCTAaBWJIM OCHOBY ISl OMpEIEICHHUs MOJAXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAaHUIO €r0 COJEPIKaHUs, MPEACTABICHHOTO B TpOTpaMMe Tio
OuoJIoTHUN.

OT160p comeprkanusa yueOHOTO TipenmeTa «buomorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C MO3UIMKA KyJIbTYpOCOOOPa3HOTO MOJAXO0Ja, B COOTBETCTBUH C
KOTOPBIM OOyYaroIIuecs MOJKHBI OCBOUTh 3HAHUS W yMEHHs, 3HAYUMBIC IS
dbopmupoBaHusl OOIIEH KyJIbTYypbl, OIPEACISIONME aJCKBaTHOE TOBEICHHUE
YeJI0BeKa B OKP Y KaIOIIEH TP Mp OTHOU Cpejie, BOCTP €00BaHHBIC B TTOBCETHEBHOM
KU3HU U TpaKTU4YecKou nestenbHocTh. Ocoboe MecTo B 3TOM cHCTEME 3HAHUN
3aHUMAIOT AJIEMEHTHI COJIep KaHUsI, KOTOPBIE CIIYKaT OCHOBOM 17151 ()OpMHUPOBAHUS
MPEJCTABIEHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpA U
IEHHOCTHBIX ~ OPHEHTAlUAX JUYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHHW3aluu
OMOJIOTUYECKOTO 00pa30BaHUS.

CTpyKTypupOBaHUE COJEpIKaHUA YU4eOHOTO MaTepuajia B IMpOrpamMme Io
OMOJIOTUM OCYIIECTBIIEHO C YYETOM NPHUOPUTETHOTO 3HAUCHHS 3HAHUUA 00
OTJIMYUTEIHHBIX 0COOEHHOCTSX YKHBOM MPHUP OJIbI, O €€ YPOBHEBOM OpraHU3allid U
ABOJTIONNHU. B COOTBETCTBUM C 3TUM B CTpYyKType yueOHoro npenmera « bruomorusny
BBIJICJICHBI CTISAYIOIIME COIep KaTeNbHbIe TUHIN: « brnomorus kak Hayka. MeTtozpl
Hay4YHOTo Mo3HaHus», «Kinerka kak Ouosoruueckasi cuctemMa», «OpraHusM Kak
ouonoruueckas cucreMa», «Cucrema U MHOrooOpasue OpraHHYeCKOro MHUPay,
«IBOJIOLHS KUBOU P UPOJIBDY, « DIKOCUCTEMBI U MP UCYLITUE UM 3aKOHOMEPHOCTI.



[lenp u3yueHus ydedbHoro mpenmera «buosorus» Ha 0a30BOM YPOBHE —
OBJajJicHUEe OOYyYaloIMMUCA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHATIHHOM
OpraHu3alliil >KUBBIX CHUCTEM pAa3HOr0 paHra u NpHOOpEeTeHHe YyMEHHH
UCIOJIb30BaTh AT 3HAHUA JUJISI TPAMOTHBIX JIEUCTBUM B OTHOIIEHUU OOBEKTOB
YKUBOU TIPHUP OBl M PEIICHHS Pa3IMYHBIX KU3HEHHBIX TP 00J1eM.

JocTtmxkeHue 1enu u3ydeHus yueoHoro npenmera « buosorus» Ha 6a30BoM
ypOBHE 00eCreunuBaeTcs p elICHUEM CIEAYIOMMNX 3a0au:

OCBOCHHE OOYYalOIMMHCS CUCTEMbl 3HAaHUM O OHMOJIOTHYECKUX TEOP WX,
YUYEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, P aBUIaX, CIIYKaI[uX OCHOBOU
171 (op MUPOBAHMS TP €ICTABJIICHUN O €CTECTBEHHO-HAYUYHOM KapTHHE MUPA, O
METOJ[aX HAYYHOTO TIO3HAHUS, CTP OCHUH, MHOTOOOpa3uu 1 0COOCHHOCTSX KUBbBIX
CUCTEM Pa3HOr0 YPOBHS OPTaHHU3AINH, BHIIAOIINXCS OTKPBITUSIX U COBP €MEHHBIX
HCCIIEIOBAHMSIX B OMOJIOTHH;

dbopmMupoBaHUE y OOYyYaIONIUXCS MO3HABATEIbHBIX, HHTEIJICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCe aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTUM HAYUYHBIX B3TJISA0B, UACH U TMOJXOJOB K HW3yUYEHHUIO JKUBBIX CHCTEM
Pa3HOro ypOBHS OpTraHU3allUY;

CTaHOBJICHHE Yy OOydYammuxcs oO0meld KyJabTypbl, (yHKIHOHAIBLHON
IPaMOTHOCTH, P a3BUTHE YMEHUN OOBSCHIThH M OIICHUBATDH SBJIICHHS OKP YIKAFOIIIEro
MUp a >KHBOH I UPOIbI HA OCHOBAHUH 3HAHHIA U OTIBITA, IIOJTYICHHBIX ITPY U3y Y CHAN
OuoJIoTHH;

dbopmupoBanue y oOydaromuUxcs yMEHUW WLTIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUN B NPAKTUYECKOU JEITEIBHOCTH YEIOBEKa, Pa3BUTUH
COBP €MEHHBIX MEIMIIMHCKUX TEXHOJIOTUN U arp 0OMOTEXHOJIOTHIA;

BOCIIUTAHUE yOSKIAEHHOCTH B BO3MOYKHOCTH TO3HAHUS YEIOBEKOM KHUBOM
TP ¥IP O/TbI, HEOOXOTMMOCTH O€p €XKHOTO OTHOIIIEHUS K HEH, COOTI0ICHNS 3THY €CKHX
HOPM TIPH TP OBEACHUN OMOJTOTUIECKUX HMCCIETOBAHUM;

OCO3HAHME IICHHOCTH OWOJOTHUYECKHX 3HAHUW [ TOBBIIICHUS yPOBHS
AKOJIOTHYECKOU KYJIbTYPHI, 151 (GOP MUP OBAHUS HAYYHOTO MHUP OBO33D CHUS,

IIp UMEHEHHE TP MOOPETEHHBIX 3HAHUKM U YMEHHUM B TIOBCETHEBHOM KM3HH IS
OLICHKH MOCJEICTBUAN CBOEH JIESITEIBbHOCTH IO OTHOIICHHIO K OKP Y >KaIOIIEH Cp €1IE,
COOCTBEHHOMY 3/J0pOBbIO, 0OOCHOBaHWE W COOJIIOACHHE Mep MpOPHIAKTHKH
3a00JIeBaHUI.

B cucreme cpemgnero o6miero obpaszoBanus «buonorus», nydyaemas Ha
0a30BOM ypOBHE, SBISCTCA 00S3aTCIILHBIM yUEOHBIM TP EAMETOM, BXOISAIINM B
COCTaB Mp eAMETHOM 00acTu « ECTeCTBEHHO-HAYyYHBIE TP EAMETHI.

st m3yuenust Onosiornu Ha 6a30BOM yp OBHE Cp €THET0 00111eTr0 00pa30BaHus
otBoauTcs 68 yacos: B 10 kinacce —34 yaca (1 wac B Henento), B 11 kitacce — 34 yaca
(1 gac B Hexento).



COAEPXAHUME OBYYEHUA
10 KVIIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBsI3b OMOJIOTHUN C OOIIECTBEHHBIMU, TEXHUUECKUMU U
JIpYTUMH €CTECTBEHHBIMU HayKaMmu, (punocoueii, STUKOM, 3CTETUKOW U TP aBOM.
Pousb Ouosiorun B pop MupoBaHHM COBPEMEHHOM HAYUHOM KapTUHBI MUpa. Cucrema
OMOJIOTUYECKUX HaYK.

MeTto1bl TO3HAHMS XKUBOU NP UPOJIbI (HAOIIOAEHUE, IKCIIEP UMEHT, OTIMCAHME,
u3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTHUCTUYECKas 0OpaboTka
JTAaHHBIX ).

JdemoHcTpanum:

[Toptpersi: Y. JapBun, I'. Mennens, H. K. Konbnos, k. Yorconu ®@. Kpuxk.

Tabnuuel 1 cxembl: «MeTo1bl TO3HAHUS KUBOU P UP ObI».

JlabopaTopHbIe 1 MpaKTHYeCKHe padOThI:

[Ipaktuueckast padora Ne 1. «Mcnonb30BaHue pa3iuyHbBIX METOJOB MPU
U3YUYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble CHCTEMbI M1 X OPTraHU3AIHS.

Kusble cucreMbl (0MOCHCTEMBI) KaK Mp eaMeT u3ydeHus: ononoruu. OTindue
JKUBBIX CUCTEM OT HEOPTAaHUYECKOM P UP OBbI.

CaoticTBa OMOCHCTEM M BX pa3HooOpasue. Y pOBHU OpraHu3aIiii OMOCHCTEM:
MOJIEKYJIIPHBIM, KIIETOYHBIM, TKAHEBbIM, OPTAaHU3MEHHBIW, MOMYJISIIHOHHO-
BHJIOBOH, DKOCHUCTEMHBIHN (OMOTEOIEHOTUYeCKHIA), OO0 chep HbIH.

JdemoHcTpauum:

TaGnuiel u cxembl: « OCHOBHBIE TIP U3HAKH KU3HI», «YPOBHU Op FaHU3AIUN
JKUBOW TP UP OJIbD».

O6opynoBanue: moaenb mosekyabl JIHK.

Tema 3. Xumn4eckuii COCTaB M CTPOCHUE KJIETKH.

XUMHAYECKUN COCTaB KJIETKHM. XUMHUYECKHE JJIEMEHTBI: MAaKp O3JIEMEHTHI,
MHKpP O2JIEMEHTHI. Bo/1a 1 MUHEp aJIbHBIE BELIECTBA.

@OyHKIMA BOJABI M MHUHEpAJIbHBIX BEIIECTB B KieTke. llomnep:kanne
OCMOTHYECKOTO OanaHca.

benku. CocraB u crpoeHne 0eIKOB. AMHUHOKHUCIOTHI — MOHOMEPHI OEIIKOB.
HezameHumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMHUHOKHCIIOTHBIA COCTaB. YPOBHU
CTPYKTYphl O€IKOBOW MOJEKyJbl (TIepBUYHAsl, BTOpWYHAs, TpETUYHAS U
YeTBEpTUYHAS CTPYKTypa). XHMHUYECKHE CBOWCTBA OenkoB. buomormueckue
(GyHKIMH OCITKOB.



®dep MEHTHI — OMoJI0THYECKUe KaTanu3aTopbl. CTpoeHue hep MeHTa: aKTUBHBIN
neHTp, cyocrtpatHas crenuduunocts. Kodepmentsl. Butamunbl. OTindus
(epMEHTOB OT HEOPTAaHUYECKUX KAaTaJIU3aTOPOB.

VYrieBoibl: MOHOCaxXapuIpl (TI0K03a, pud03a v 1e30KCUpr003a), Tucaxapuibl
(caxaposza, J1lakTo3a) M MoJucaxapuasl (Kpaxmaj, TJIMKOTEH, LeJII0I03a).
buosiornueckue GyHKIMH YTI€BOI0B.

Jlunuaer:  tpurnunepuasl, Qoconunuasl, crepouasl. [ 'uupoduiibHO-
rugpodoOHble cBoicTBa. buonorudeckue Gynkiuu sunugoB. CpaBHEHHE
YIJI€BOJIOB, OCIKOB U JIUMIU0B KaK UCTOUHUKOB YHEPTHUH.

Hyxneunnosele kucinorsl: JHK wu PHK. Hykieotuasr — MoOHOMEPHI
HyKJIeuHOBBIX KUCIOT. CTtpoenue n pyukuuu JJHK. Ctpoenue n ¢pynkuun PHK.
Buast PHK. AT®: crpoenue u GhyHKIHH.

[MuTonorusa —Hayka o kierke. KinerouHnas Teop s — rmp uMep B3auMOJECHCTBUS
ujel u (akToB B HAYYHOM NO3HAHUU. METOIbl U3yUYEHHUS KIIETKHU.

Kierka kak nenocrHas xxkuBas cuctema. OO1ue np u3HAKHU KJIETOK: 3aMKHYTast
Hapy>kHasg mMemOpanHa, moisiekynbl JIHK kak reHermueckuii ammapar, cucrema
CHHTE3a OelKa.

Tunbel KIeToK: »yKapHOTHUEcKass U mpokapuotuyeckas. OcoOeHHOCTH
CTpOCHHUSI MpoOKapuoTudeckoil kierku. Kmerounas crenka Oakrepuil. CTpoeHue
AYKApUOTHYECKOW KIIETKU. OCHOBHBIE OTJIMYHUS PACTUTEILHOM, >KUBOTHOW U
IpUOHOM KIIETKH.

[ToBep XHOCTHBIE CTP YKTYPHI KJIETOK — KJIETOYHAs CTEHKA, MIIMKOKAJIMKC, UX
dbynkuuu. [Tnazmatudeckast MemOpaHa, e€ cBoiictBa U ¢pyHKimu. [{urornnaszma u eé
oprarouasl. OgHoMeMOpaHHbie opraHouasl KieTku: OIIC, ammapar 'oabmxw,
nu30coMbl. [lolyaBTOHOMHBIE OPTaHOUABI KJIECTKU: MHUTOXOHJPUH, ILIACTUIBL
[IpoucxoxaeHne MUTOXOHApHWM W Tiactud. Buael mmactua. HememOpanHbIe
OpTaHOWbl KJIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPHOJH, PECHUUKH,
KryTUKU. OyHKIUHA OPTAHOUIOB KIETKUA. BKItoueHus.

Sapo — perynsTopHblid ieHTp KieTku. CTpoeHue sapa: sjaepHas 000JI04Ka,
KapuoIUIia3Ma, XpOMAaTHUH, AP BIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIIECTB B KIIETKE.

JdemMoHcTpauMu:

[Toptpetsl: A. JIeBenryk, P. I'yk, T. llIsann, M. lneiinen, P. Bupxos, /x.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jnarp ammel: «PacrpeneneHne XuMAYeCKUX 3JIEMEHTOB B HEKMBOM TP UPOJIEY,
«Pacnpenenenne XuMUYECKUX SJIEMEHTOB B dKUBOU NP UP OJIE» .

Tabnuier u cxemsl: «llepuomudeckas TabauIa XUMUIECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbI BOJBI», «brocuuTes 6enkay, « CTpoeHne MOJIEKY JIbI OelKa,
«Ctpoenue pepmenta», « Hykmennossie kucnotel. JJHK», «Ctpoenne MoieKysl



AT®y, «CtpoeHue 3yKap MOTUYECKOU KIETKN», « CTpOeHUE )KUBOTHOM KIIETKI,
«CTtpoeHue pacTuTeNnbHOU KIETKW», «CTpoeHHEe MpPOKAPUOTUYECKON KIETKWY,
«CTpoeHue sifipa KIETKW», « YTIEBOIb», «JIumuaby.

OO6opyaoBaHue: CBETOBOM MHUKPOCKON, O0OpPYAOBaHUE [IJs IpOBEACHUSI
HAOJIFOJIEHUHN, HU3MEpEHUM, HSKCIEpUMEHTOB, MHKpOMpEnaparbl pPacTUTEIbHbIX,
JKUBOTHBIX U OaKTEpHATbHBIX KIETOK.

JlaGopaTopHble U IpaKTHYECKHE PAdOThI:

Jlaboparopnas pabora Ne 1. «M3yuyeHue KaTaqaUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MpUMepe aMUIa3bl WIH KaTalas3bl)».

Jlabopatopnas pabora Ne 2. «l3yueHue CTpoeHHMs] KIETOK pacTEHHH,
JKUBOTHBIX U OaKTepUi MOJ MHUKPOCKOTIOM Ha TOTOBBIX MHUKD OTpernaparax u ux
OTIMCAHUE.

Tema 4. /KusHenesTeJIbHOCTh KJIETKH.

OO6MeH BeniecTB, WK METa00IU3M. ACCUMIIISIIUS (TUTACTUUECKU OOMEH) U
JTACCUMUTISAIMUS (PHEPTETUYECKU OOMEH) — JBE CTOPOHBI €IUHOTO IIpOoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUS BEIIECTB W DHEPTUU B IMOHUMAHUU
MeTaboau3Ma.

Tumer oOMeHa BenecTB: aBTOTP 0(HBIHN U reTep oTp opHBINH. Posb hep MEHTOB B
oOMeHe BEIeCTB U NP eBP AlllEHUH SHEPTHUH B KIICTKE.

®otocunte3. CBeroBas u TemHOBas (a3l  (orocuHreza. Peaxiuum
dboTocunTe3a. DhhekTUBHOCTh (hoTOCHHTE3a. 3HAUCHHE (DOTOCUHTE3A IS KU3HH
Ha 3emie. BrnusHue ycnoBuii cpeanl Ha (POTOCHHTE3 U CIIOCOOBI TTOBBIIICHUSI €10
P OJAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHUH.

XeMoCHHTe3. XEeMOCHHTE3UP YIoIHe OakTep Mu. 3HAaUYCHUE XEMOCHHTEe3a JIIs
JKU3HH Ha 3emiie.

DHepreTnyeckuii 0OMEeH B KJeTKe. PaciierieHue BElecTB, BBIACICHUE U
aKKyMYJIMPOBAHHE YHEP TUHU B KJIIETKE. DTaIbl SHEP Te€TUYECKOro 0OMeHa. I TrKomms.
bpoxenue u ero Buabl. KucnopogHoe OKUCIEHHE, WU KIETOYHOE JbIXaHHE.
OxucnurenpHOE pochopmmupoBanue. I PGhHEeKTUBHOCTh YPHEPT €TUIECKOT0 0OMEHa.

Peaxkimn matpudnoro cuute3a. ['enermueckas wHpopmanus u JIHK.
Peanuzanusa reHerndeckol mHPOpMAIMK B KIETKE. | €HETHUYECKUH KOJ W €ro
cBoiictBa. Tpanckpumims — matpuasbslii cuate3 PHK. Tpancnsimusa — 6uocunTes
oenka. Otambel TpaHcusuuu. KomupoBanue amuHOkucinor. Pombs pubGocom B
omocunTese Oenka.

Hexnerounsie ¢hopMbl )KU3HU — BUP yChl. IcTopus oTkp brrus Bup ycos (. .
WBanoBckuii). OCOOEHHOCTH CTPOCHHMSI H JKM3HEHHOTO IMKJIa BHPYCOB.
bakrepuodarn. bone3snu pacTeHuid, XWUBOTHBIX M YEIOBEKAa, BBI3BIBAEMBIC
Bupycamu. Bupyc ummynonedurnura yenoseka (BUYU) — Bo3z0yaurens CITN/la.



OOpaTHass  TpaHCKpUIILUS, peBepTaza W uHTErpasa. lIpodunaktuka
pacIpoCTpaHEeHHs] BUP YCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

[Toptpersr: H. K. Konbuos, . . UBanosckui, K. A. Tumup s3es.

Tabnuipl u cxembl: «Tunbl nutanusy, «Mertadoauszm», «MUTOXOHIPUS,
«DHepreruueckuit o0Men», «Ximoporiacty, «Dotocunresy, «Ctpoenne JTHK»,
«Ctpoenue u pyHKIUOHUP OBaHUE TreHay, « CuHTe3 Oenkay, «I'eHeTHYecKuid Koay,
«Bupyce», «bakrepuodarm», «Ctpoenue u xku3HeHHbIN nuki Bupyca CIT/a,
oaktepuodaray, «Pemnmukamus JJHK.

O6opyaoBanue: moaenu-anmukanuu « Y asoenue JJHK u Tpanckpunimsy,
«buocunres 6enka», «CTpoeHue KieTkm», Mmoaenb cTpykrypsl JJHK.

Tema 5. PazMHoOKeHMe U HHAMBHAYAJIbHOE pa3BUTHE OPraHU3MOB.

Knetounslili uKi, WM >KU3HEHHBIM MUK KiIeTku. VHTepdaza u MHUTO3.
[Iporeccrl, mpoTekaronue B uHTEp daze. Permnukanus — peakmus MaTpHU9IHOTO
cureza JIHK. Ctpoenme xpomocom. XpOMOCOMHBIM HaOOp — KapHUOTHIL
JIMTIouaHBIA W TAaIUIOUWIHBIA  XPOMOCOMHBIE  HAOOpBL  XPOMAaTHJBL
[{uTONIOTMYECKUE OCHOBBI PA3MHOKEHHS W  HWHIMBUIYAJIbHOIO P a3BUTUA
OpPTaHU3MOB.

Henenue xnerkn — muto3. Cragum murosa. I[Iponecchl, mpoucxoadime Ha
pPa3HBIX CTAIUSAX MUTO3a. bHOJOTHUYECKHUIN CMBICIT MUTO34.

[IporpamMmmupyemast ruOeiab KIETKHA — aIloITo3.

@®op MBI pa3MHOKEHHSI OPTaHU3MOB: O€CToioe U 1MojoBoe. Buabl 6ecrnosnoro
Pa3MHOXKEHMS: JICJIEHUE HAJBOE, ITOYKOBAHWE OJHO- U MHOTOKJIETOYHBIX,
CIop 000pa3oBaHuE, BETETATUBHOE pa3MHOXeHHE. M cKycCTBeHHOE KIIOHHMP OBaHHE
OpPraHU3MOB, €r0 3HAYECHHE JIJISI CEJICKIUU.

[TonoBo€ pa3MHOKEHUE, €ro OTIUYHUSI OT OECIOIO0TO.

Meiio3. Craguu meito3a. [Ipo1ecchl, IpOUCXOIAIIME HA CTaguaX Meno3sa.
IToBenenne xpomocom B Meno3e. KpoccunroBep. buonorudeckuid CMbICT U
3HAYECHUE MEN03a.

["amerorene3 — mpoiecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y IKUBOTHBIX.
[TonoBbIe xene3bl: CEMEHHUKH M sUYHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX
KIIETOK — TraMeT (CrepMaTo30uj, SIMIEKIIEeTKa) — CIEepMAaTOreHe3 U OBOIEHES.
OcoOEHHOCTH CTpOEHHUS SIUIEKIETOK U crepMaTo3ouaoB. Oriog0TBOpEHHE.
ITapTeHorenes.

NunuBunyansHOe pa3BUTHE (OHTOTEHE3). OMOpHOHAIBHOE pa3BUTHC
(aMOpwuorenes3). Jtambl SMOP HOHATIBHOTO PA3BUTHS Y MO3BOHOYHBIX JKMBOTHBIX:
npoOineHne, racTpyisius, opraHoreHe3. [loctamOpuonanbHoe pa3puThe. THUTbI
MOCTAMOP MOHATILHOTO Pa3BUTHS: TPSAMOE, HempsiMoe (JTWduHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTAHU3MOB, (PAKTOPBI, CHOCOOHBIE BHI3BIBATH BP OXKIEHHBIC
ypOZICTBa.

Poct u paszBurue pacrennii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTaJIuU Pa3BUTHS.

JdemoHcTpanum:

Tabnuupl u cxembl: «POpMbl pPa3MHOXKEHHUS OpPTaHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHHE
pacrenuit», «Jlenmenue xkierku Oakrtepuit», «CTpOEHHE TOJIOBBIX KIETOK»,
«Ctpoenue xpomocombl», «Kietounbni nukny», «Pemmukanua JJHK», «Mwutosy,
«Meiio3y», «IIpsamoe u Henp siMoe pa3BUTUEY, «['aMeToreHe3 y MIIEKONUTAIOIIUX U
yenoBekay, « OCHOBHBIE CTaJUA OHTOTEHE3a.

OOGopynoBaHue:  MHUKPOCKOI,  Mukpomnpenaparsl  «CriepMaTo30uIbI
MJICKOTIUTAIOIIET O, «SHleKkneTka MileKkonuTaroieroy, « Kapuokrnues B kinerkax
KOpEIlIKa JIyKa», MarHuTHasi MOJeb-anIuiMKanusa «JleneHue KIETKW», MOJEb
JIHK, monens MeradazHoN XpOMOCOMBI.

JlabopaTopHbIe 1 MpaKTHYeCKHe padOThI:

Jlaboparopnas pa6ota Ne 3. «HaOGmromenne mMuTo3a B KiIE€TKaX KOHYHKA
KOp €IIIKa JIyKa Ha TOTOBBIX MHUKp OTp ermapaTax.

Jlaboparopnas pa6ota Ne 4. «l3ydeHue CTpOCHHs IMOJOBBIX KJIETOK Ha
rOTOBBIX MUKpOTIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh U K3MEHYUBOCTH OPTaHU3MOB.

IIpenmer u 3agaun reneTuku. Mcropust pa3Butusi reHETUKH. PoJib nuTo0rum
U ASMOPHOJIOTMHM B CTaHOBJICHUM TE€HETHKW. BKiag pocCHiiCKUX M 3ap yOeKHBIX
y4€HBIX B pAa3BUTUE TEHETHUKU. MeToabl TeHETUKH (THOpUI0I0THY ECKUM,
IIUTOTCHETUYECKUM, MOJIEKYJIIpHO-TeHeTH4YecKuii). (OCHOBHBIE T€HETUYECKUE
MOHATHUSA. | eHeTHYeCKasi CHMBOJIMKA, UCIOJIb3YyEMas B CXEMaX CKp CIIMBAHUMN.

3aKOHOMEPHOCTH HACIIEIOBaHUS TP U3HAKOB, YCTaHOBIIEHHbIE ['. MeHaenem.
MoHorubpumHoe CKpenuBaHue. 3aKOH €IMHOOOpasus THOPHIIOB IIEPBOTO
nokoJienus. [TpaBuio 1oMuHUpOBaHUS. 3aKOH p aCIEIUIEHUS TP M3HAKOB. [ unoTesa
4UCTOTHI ramMerT. [lonHoe 1 HEMOTHOE TOMUHHP OBAHHUE.

JuruOpugHoe CKpeniMBaHWe. 3aKOH HE3aBHCUMOTO  HAcClelOBaHUsA
npu3HakoB. lluToreHernueckue  OCHOBBI ~ AUTHOPHUIHOTO  CKp CIIMBAHUSAL
AHanu3upyoniee Ckp emuBanue. Mcrnoab30BaHre aHATU3UPYIOIIErO CKP EIIMBAHUS
TUISL OTIp €/IeTICHUS] TEHOTUIIa 0COOH.

CremieHHOE HacliemoBaHue Ip n3HaKoB. Pabora T. Moprana o cuerieHHOMY
HACIJIENOBAHUIO TeHOB. HapylieHue ClierieHrs reHOB B P €3yJbTaTe KP OCCUHTOBEPA.

XpOMOCOMHas TEOP Ul HACIEACTBEHHOCTH. | eHETHUECKHE Kap ThI.



I'enetnka mona. XpoMOCOMHOE OIIp €AENEHUE TT0Ja. AYyTOCOMBI U TIOJIOBBIC
XpOMOCOMBL ['OMOrameTHeie W TreTreporameTHbie opraHu3mbl. HacnegoBanue
TP U3HAKOB, CUEIJICHHBIX C TTOJIOM.

N3mMeHunBOCTh. BUbl N3MEHYMBOCTH: HEHACIIEACTBEHHAS M HACIEICTBCHHAS.
Ponp cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(PUKAIIMOHHON N3MEHYUBOCTH. BapualioHHbIN psiJ M Bap MAlIUOHHAS KPUBAsL.
Hopwma peakunn npusnaka. KonmudecTBEeHHbIE U Ka4ECTBEHHbBIE MPU3HAKUA U HX
HOpMa peakiuu. CBoMCcTBa MOIUPUKAIIMOHHON N3MEHYMBOCTH.

HacnencrBeHHasi, uiaM TeHOTHIMYECKas, M3MCHYMBOCTh. KoMOmHaTHBHAS
W3MEHYMBOCTb. Meio3 © TM0J0BOM MpPOIECC — OCHOBA KOMOWHATHUBHOM
U3MEHYMBOCTU. MyTarimoHHast u”3MeHUMBOCTh. Kiaccudukaimst My Taiiuii: reHHBIE,
XP OMOCOMHBIE, TeHOMHBIE. YacToTa ¥ p MUUHBI MyTaluil. MyTareHHble (Dakropbl.
3aKOH rOMOJIOTHYECKHUX P SA0B B HACIEACTBEHHOM n3MenunBocty H. Y. BaBuiona.

BHesnepHas HacneICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka yenoBeka. Kapuorun udemoBeka. OCHOBHBIE METOJIbI T'€HETHKHU
YyeJI0BEKa: reHeaJIOTUY €CKUM, OJTM3HEIOBBIN, IINTOTCHETHY €CKUM, OMOX MMHUCCKHI,
MOJIEKYJISIPHO-T€HETUY €CKU . CoBpemeHHoe OIIp €ICTICHUE FeHOTHIIA:
MIOJITHOTEHOMHOE CEKBEHHUP OBAaHUE, TEHOTUIIUP OBAHUE, B TOM YHCJIE C TOMOIIBIO
[111P-ananm3a. HacnencrBennple 3a00JieBaHUS 4YeIOBEKa: TeHHbIE OOJIC3HH,
00JIE3HN ¢ HACTEACTBEHHOW TP eIPaCIOI0KEHHOCTBIO, XPOMOCOMHBIE OOJIC3HU.
ComaTtuyeckre W TeHepaTuBHbIE MyTaluud. CTBOJOBBIE KIETKHU. [IpHUHIMIBI
3710p OBOT0 00pasa KU3HHU, TUaTHOCTUKH, PO (PUIIAKTUKH 1 JICUCHUS TEHETHYECKHU X
Oose3He. MennKo-TeHETUYEeCKOe KOHCYJILTHPOBAHHUE. 3HAUCHHUE MEIUIIMHCKON
TE€HETHKH B TP €J0TBP AllICHUH | JICUCHUH T'CHETHIECKUX 3a00JIeBaHUN YETOBEKa.

JdemoHcTpauum:

[Toptpersl: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YerBepuxos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuipe! u cxeMbl: « MOHOTHOPHTHOE CKP EIITUBAHKE U €T0 [IUTOT CHETHIeCKast
OCHOBa», «3aKOH pacIlleIIEHUS U €r0 IMTOT€HETUYECKasi OCHOBAY , « 3aKOH YHCTOTHI
ramer, « {luruopumHoe ckp enuBanuey, «l{uTogorundeckre 0 CHOBBI TUTHOPUTHOTO
CKp €IIMBaHU», «Meno3y, « B3auMoaencTBre aJuieIbHBIX TEHOBY, «[ eHeTnUecKue
KapThl pacTEHUM, )KUBOTHBIX U Yel0oBeKa», «I'eHeTnka mosay, «3aKOHOMEPHOCTH
HACJIEIOBAHNUS, CUECIUIEHHOTO C MOJOMY», « KapHOTHUIIbI 4eIOBEKA U KUBOTHBIX,
«Buasl m3MeHUHBOCTHY, «MoauduKamoHHas N3MEHIMBOCThY, «Hacmemopanre
pesyc-pakropay, «['eHeTHKa TpyIIT Kp oBu», « MyTanmoHHAS N3MECHIMBOCTD.

OOGopynmoBaHue: MOJETH-aNIUIMKAIMH «MOHOTHOPUIHOE CKp EITUBaHUCY,
«HenonHoe nomuHupoBaHue», «JlurubpumHoe ckpemnuBanue», «llepexpécr
X OMOCOMY, MUKPOCKOIT U MUKp ompenapart «Jpozodumnay (Hopma, myTanmu GopMbl
KPBUIBEB U OKPACKH Tena), rep 0apuit «I'opoX TOCEBHOM.



JlaGopaTopHble H IpaKTHYEeCKHE PadOTHI:

JlabopartopHnas paborta Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTUOP UHOTO CKp EUIMBAHUS Y AP 030(UIIbl HA TOTOBBIX MHKP OIp €Tap aTax».

Jlaboparopnas padora Ne 6. «3y4yenne MoaupukamoHHON U3MEHUUBOCTH,
IIOCTP OCHHUE Bap MALIMOHHOTO PSJIa U BAp HMALIMOHHOW KP UBOWY.

Jlaboparopnas pabora Ne 7. « AHanmu3 MyTaruii y Jp030(PHibl HA TOTOBBIX
MUKD OIIp enapaTax».

[Ipaktuueckast pabora Ne 2. «CocraBiieHHME W aHaJIU3 POJOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenexkuust opranu3mMoB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekuusi KaKk HayKa U IPOLECC. 3ap 0XKACHUE CENIEKIIUU U JTOMECTHKALIKS.
VYuenne H. Y. BaBunoBa o ieHTp ax mp OMCX0KJICHHUSI K MHOTO0Opa3usi KyJIbTypHbBIX
pacreHui. LIeHTp bl MpOUCXOKAEHUS TOMAIIHUX KUBOTHBIX. COPT, MOPOa, IITAMM.

CoBp eMeHHbIe METOIbI CeleKIIMu. MaccoBbIif 1 UHIWBU/Y JIbHBINA OTOOPHI B
CEJICKIMM PACTEHH M KUBOTHBIX. OleHKa 3Kcrepbepa. BIM3KOpOACTBEHHOE
CKpeuMBanue — WHOpuauHr. Yucrtas nuHusa. CKpellUMBaHUE YMCTHIX JIMHHIAL
['erepo3uc, unu rubpuaHas cuina. HepoicTBeHHOE CKp elIIMBaHUE — ayTOPU/IMHT.
OTtnanénHas rudpuanzanus v e€ ycrnexu. MIckycCTBEHHBI MyTareHes v oJ1yYeHHe
MOJUIIOUI0B. JIOCTH>XKEHHSI CENTEKIIUHU P aCTEHUH, 5)KUBOTHBIX U MUKP OOPTaHU3MOB.

buoTexHoJIOTUS Kak OTpaciab MpOU3BOJACTBA. ['eHHAs WHKEHepus. DTarlbl
co3nanus pexkomOunantHoit JIHK u Tpancrennsix opranu3zmoB. KierouHas
uHxeHep us. Kiierounsle KyJIbTypbl. MUKp OKIIOHAJIbHOE Pa3MHOKEHHUE P ACTEHUIL
KioHupoBaHne BBICOKONPOIYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTaHU3MOB.

DOKojJiorTHYeckue u  dthdeckue  mpobmembl. MO —  reHeTHYecKu
MOIU(HUITP OBAaHHBIC OPTAHU3MBI.
JlemoHCTp anuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanHOB.

TabGnuer m cxembl: kapTa «lLIeHTpBI TPOUCXOKAECHUS U MHOT000pa3ust
KYJIbTYPHBIX pacTeHui», «I1opoibl JTOMAaITHUX 5 KUBOTHBIX», « COpTa Ky IbTYPHBIX
pacrenuit», «Otnanéanas rudpuam3anus», «Padorer akagemuka M. @. MBanoBay,
«ITomummongus», «OObeKThl OuoTexXHOJOTHH», «KieTouHble KyIbTyphl H
KJIIOHUP OBaHUE», « KOHCTp yup OBaHUE U MEP EHOC TEHOB, XPOMOCOM.

O6opyaoBaHue: MyJISIKH TUI0I0B ¥ KOP HETIIO0B TUKUX (POPM U Ky TbTYpPHBIX
COpTOB pacteHui, repoapuii « CeabCKOXO03IMCTBEHHBIC PACTCHUS.

JlaGopaTopHble H paKTHYECKHE PA0OTHI:

Oxckypcusi « OCHOBHbIE METOABI U JIOCTHKEHUS! CEJIEKIMM pPAacCTeHUU U
YKABOTHBIX (Ha CEJIEKIIMOHHY O CTaHILIMIO, IJIEMEHHY 1O bepmy,



COPTOUCTIBITATENIBHBIA  Y4acCTOK, B TEIUIMYHOE XO35KCTBO, J1a00paTtopuio
arp OyHHBEp CUTETa WU HAYYHOTO LIEHTPA)».

11 KUJIACC

Tema 1. DBoIOLIMOHHAS OHOJIOTHS.

[IpennochbuiKM BO3HUKHOBEHHUSI HBOJIIOLMOHHON TEOpHUU. DBOIIOLMOHHAS
Teopus U €€ MecTo B OMOJOruu. BinsiHue 3BOJIIOMOHHON TEOPUM HA pa3BUTUE
OMOJIOTHH U AP YTHX HAYK.

CBuzerenbcTBa 3BOJIIONMHU. [laneoHTonOTMUYECKHE: TOCIEI0BATEIbHOCTD
NOSIBJICHUST BHJIOB B TMaJEOHTOJOTMYECKOW JIETOMUCH, NepeXoaHble (POpPMBL
buoreorpaduyeckue: cxoCcTBO U pa3anuue GpayH 1 (aop MaTep UKOB U OCTP OBOB.

OMOpHOIOrMYECKHe: CXOJCTBA M pas3inuusi SMOPUOHOB Pa3HBIX BHJIOB
NM03BOHOYHBIX. CpaBHUTEILHO-AaHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJIOTUYHBIE,
pYAUMEHTAapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIAPHO-OUOXUMHUECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX METa0OJMYECKUX MyTed Yy Bcex
OpTaHU3MOB.

OBonronuonHas teopus Y. JlapsuHa. IIpenanocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIKYIME CUJIbI 3BOJIIONMHU BHIOB 1Mo JlapBuHy (M30BITOUHOE
pPa3MHOXKEHHUE MPU OTPAHUYCHHOCTH PECYypPCOB, HEOMp eAeIEHHASI U3MEHYHUBOCTb,
O0opprba 3a CyIlecTBOBAHKE, €CTECTBEHHBIN 0TOOD ).

Cunrernueckast Teopus 3BoJrouu (CTD) u € 0OCHOBHBIE MOTOKEHHUS.

Muxkp o3Bosttonus. [Tomynsiiust Kak eAUHUIA BUA U SBOJIIOIHH.

JBxymiue cuiibl (aKTOpBI) SBOJTIONMHA BUAOB B MpHUpoAe. MyTaIlMOHHbIHI
NpoLecC U KOMOMHATUBHASI U3MEHUMBOCTh. [lomynsiliMOHHBIE BOJHBI U AP e
reHoB. M3onsius u Murp ammusi.

EcrectBennbiii otOop — Hampapmsiommii GakTop dBOTOIMUH. DopMbI
€CTeCTBEHHOT'0 0TOOpA.

[Ipucnoco6IeHHOCTh, OpPTaHM3MOB KaK pe3yJbTaT 3BOJIONUH. [Ipumepsl
MPUCTIOCOOJICHNI Y OpTaHU3MOB. ApoMop PO3bl U HIHOAJANITAIIH.

Bung wu BumooOpazoBanme. Kpurepum Buaa. OcHOBHbIE (HOPMBI
BHJ1000p a30BaHMs: TeOTpauIECKOe, IKOJTOTHIECKOE.

MakposBomonus. Dopmbl  3BOJIIONUHU:  (DUTIETHUECKAsi, JTUBEPTEHTHA,
KOHBEpTEHTHas, map ajuienbHas. HeoOpaTuMOCTh 3BOJTIOIUH.

[Ipoucxoxnenre OT Hecmenualiu3up OBaHHBIX mpeakoB. [Iporpeccupyroras
crienuanu3amnys. AJanTuBHAS paaualiusl.

JdemMoHCcTpauMu:

[Toptpertsi: K. JIunnei, XK. b. Jlamapk, Y. apBun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkenb, ®@. Mromiep, A. H. CeBep1ios.



Tabnuupe! u cxembl: «Pa3zBuTre Op raHUYECKOTO MUpa Ha 3eMIIe», «3apOJIbIIIN
MO3BOHOYHBIX  JKMBOTHBIX», «Apxeontepukc», «DopMbl OOpbOBI  3a
cylecTBOBaHUe», «EcrecTBeHHBIM 0TOOP», « MHOTOOOpa3ue COpTOB pacTEHUD,
«MHoroo6Opa3ue  mopoja  KUBOTHBIX»,  «llomymsium»,  «MyTalnoHHas
U3MEHYUBOCTBY, «Apomopdo3bly, «Mnuoaganramum», «O0Imas nereHep amys,
«JIBwkymue cwibl 3BostonMny, «Kaprta-cxema mapmipyra myrtermiectBus Y.
Hapsuna», «bopb0a 3a cyuiectBoBanue», «IIpucrnocoO61eHHOCT, OpTraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHUECKOE BUI000Pa30BaHUEY.

O6opyaoBaHue: KOJIEKIUSI HACEKOMBIX C Pa3JIMYHbIMU TUIIAMH OKp ACKH,
Ha0Op MWI0JI0B U ceMsiH, Kostekuusi «IIpuMepsl 3aIIUTHBIX NP UCHOCOOICHUIN Yy
YKUBOTHBIX», MOJIeTIb «OCHOBHBIE HAIPaBICHUS IBOIIONUNY, 00bEMHAS MOJIETh
«CTpoeHue roJIoBHOTO MO3ra MO3BOHOYHBIX).

buoreorpaguueckass kapta Mupa, kosuiekius «DopMbl coxpaHHOCTH
HMCKOIAEMBIX JKMBOTHBIX M pacTeHui», MoJaenb ammukauus «llepekpécr
XP OMOCOMY, BIIaKHBIE P erapathl « PazBuTre HaceKoMoro», « Pa3BUTHE AT YK,
MUKp onipenapat «/Ipozoduna» (Hopma, MyTaiu GopMbl KPbIILEB U OKP aCKU TEIIA).

JlabopaTopHbIe N MpaKTHYeCKHe PadOThI:

Jlaboparopnas pa6ora Ne 1. «CpaBHeHHE BUAOB MO MOP (HOJOTHIECKOMY
Kp UTEP UIO».

Jlaboparopnaspadota Ne 2. «Onrcanue np ucrocoOJIeHHOCTH OpraHu3Ma 1 €€
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHME U Pa3BUTHE )KM3HHM Ha 3emuie.

JloHaydHbIe TIpEICTABICHUS O 3apOXKICHUM >KM3HH. HaydHble TUIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuOTeHe3 U mMaHcmepMusi. XUMHUYECKas
ABOJTIONMA. AOUOTEHHBI CHHTE3 OPTaHUYECKUX BEIIECTB M3 HEOPTaHUYECKUX.
DKcIep UMEHTAIBHOE MOJITBEPIKICHUE XUMUYECKOM 3BOTIOLMH. HavanbHble HTarbl
ounosornyeckoit apostonuu. I'unoresa PHK-mupa. ®opmupoBanre MeMOp aHHBIX
CTPYKTYp YW BO3HUKHOBEHUE NPOTOKIETKH. [lepBble KIETKM U WX 3BOIIOLMSL.
@opMupOBaHKE OCHOBHBIX TP YIII )KUBBIX OP TAaHU3MOB.

Pa3zBuTHe xu3HM Ha 3emiie 1o 3paM U nepuojaam. Karapxeil. Apxelickas u
nmpoTepo3oiickas 3pbl. llameosolickas spa u €€ TNEpUOIBI: KeMOpMHCKHMA,
OP AOBHUKCKHUH, CUITYP UACKUH, IEBOHCKUM, KAMEHHOYTOJIbHBIM, IIEP MCKUH.

Me3o301cKas 3pa v €€ nep uoJbl: TP MUAaCOBBIN, 0P CKUM, MEITOBOM.

Kainno3onickas 3pa u €€ TepuOIbl: TAJECOTCHOBBIM, HEOTCHOBBIN,
AHTP ONTIOT€HOBBIM.

XapakTepuCcThKa KIMMaTa U T€OJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tarlbl
ABOJTIOLIUM PACTHTEIBLHOTO M J>KMBOTHOTO MHpa. Apomopdo3bl y pacTeHUld u
*UBOTHBIX. [[0siBIIEHUE, paCIBET U BEIMUPAHHUE P YT KUBBIX OPTaHU3MOB.



Cucrema OpraHMYeCKOro MHUpa KakK OTpa)keHue »53BoJitoluu. OCHOBHBIE
CHUCTEMATUYECKUE TP YNIbl OPTAHU3MOB.

OBoutonus YenoBeka. AHTPOTOIOTHs Kak Hayka. Pa3Butue np eacraBieHuil o
P OUCXOXKICHUN 4YenoBeka. Meroabl H3ydyeHUs aHTponorene3a. CxoacrBa u
pasiaudus 4elnoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHHUE YETOBEKA.

JBroxymiue cuisl ((hakTop bl) anTponoreneza. HacneacrseHHas ©3MEHYMBOCTb
U ecTeCTBEHHbIH O0TOOp. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJIECHUE Op YUl
Tpy/la, MBILLJICHUE, P EYb.

OCHOBHBIE CTAJIUM M BETBU ABOJIOLIMU YEIOBEKA: aBCTp ajonuTeku, Yemosek
yMenbl, YenoBek nNpAMOXOMAIMH, YenoBeK HeaHAEpTalbCKuM, YenoBek
pa3yMmHbld. HaxolIkyn HMCKOMaeMmbIX OCTATKOB, BpeMsl CYILECTBOBaHMs, 00JacTb
pacnpocTtpaHenusi, 00bEM roJI0BHOTO MO3Ta, 00pa3 KU3HU, OpyAUSL.

Yenoseueckue pacbl. OcCHOBHBIE OOJIBIIME pachkl: €BpPOIECOMIAHAS
(eBpaswmiickasi), Herpo-aBCTpajioujHasi  (3KBaTOpHUalbHAs),  MOHTOJIOUIHAS
(a3maTcko-amMepuKaHckas). YepThl  MPHUCIOCOOJICHHOCTH M eJACTaBUTENEH
YEJIOBEUYECKUX pac K YCIOBHSIM CyIIeCTBOBaHUS. ENMHCTBO 4elloBeUEeCKHX pac.
Kpuruka pacusma.

JdemoHcTpanuu:

[Toptpetsi: ®. Penu, JI. ITacrep, A. U. Onapun, C. Mumep, I'. FOpu, Y.
HapBuH.

Ta0munel 1 cxeMmbl: «Bo3nukHoBenne CoOJIHEUHOM CUCTEMBI», «Pa3Butue
opraHuyeckoro wwupa», «PacturenpHas kietka», «KHUBOTHas KieTKay,
«ITpokapuoTnueckas kierka», «CoBpeMeHHas cHUCTeMa OpPTaHUYECKOTO MHUPaAy,
«CpaBHEeHHE aHATOMHUYECKHX 4YEpPT CTPOCHHUS YEIOBEKa M UETOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeECTa TMAJEOHTOJIOTMUECKUX HAXOJOK TP EIKOB
COBP EMEHHOTO 4Yel0BeKay, «/lpeBHenmmue moan», «peBaue noam», «llepsbie
COBp €MEHHBIE JIOAN», «UeToBeuecKue pacoy.

OGopynoBanue: wmynsbku — «IIpoucxoxxnerne  demoBeka»  (OIOCTHI
aBCTP AJIONUTEKA, MUTEKAHTPOTIA, HEAH/IEPTAIbIa, KPOMAHBOHIIA), CICMKH WU
N300pKEHNS KaMEHHBIX OpYAWN TEePBOOBITHOTO YeOBEKa (KaMHH-YOTIIICPHI,
pyOmna, ckpebia), TEOXpOHOJIOTHUYECKass Tabmuia, KoyeKkuus «DopMbl
COXPaHHOCTH UCKOTIAEMBIX JKUBOTHBIX U PaCTEHUIN.

JlabopaTopHble U NpaKkTHYecCKHe PA0OTHI:

[Ipaktuueckasi pabota Ne 1. «3ydeHne UCKOMIaeMbIX OCTATKOB PaCTeHUN U
KUBOTHBIX B KOJIIEKITUSIX).

DKCKypcusi «IBOJIONUS OPTAHUYECKOTO0 MUpa Ha 3emiie» (B €CTECTBEHHO -
HAYUYHbBIA WM KpaeBeIUeCKUl My3eil).

Tema 3. Opranusmbl U OKpYy:KawIuas cpeaa.



DKoJIOTHS KaK HayKa. 3aJaud U p a3/Iesibl SKOJIOTUU. MeTo bl SKOTOT MUECKUX
UCCIIEOBaHUM. DKOJIOTUYECKOE MUP OBO33P €HUE COBP EMEHHOTO YeNIOBEKa.

Cpenbl oOuTaHus OPTraHU3MOB: BOJHAs, HA3EMHO-BO3/1yIIHAs], TOYBEHHAs,
BHYTp MOpTaHU3MEHHAS.

Oxonorunueckue (¢aktopbl. Krnaccupukamuss >3K0IOTHUECKUX (PaKTOPOB:
abuoTuueckue, OMOTHYECKHE M aAHTPOINOTreHHbIE. JlelcTBUE 3SKOJOTUYECKHX
(aKTOpOB HA OPTAHU3MBL.

AOuotnyeckue (HakTopbl: CBET, TEMIIEPATYpPa, BIaKHOCTb. DOTONEP HOAU3M.
[Ipucnocobnenuss OpraHu3MoOB K  JCUCTBUIO  aOMOTUYECKUX  (DaKTOPOB.
buosioruueckue p UTMBI.

buotnueckue hakTopbl. Bunbl 6MoTHUECKHX B3aMMOACHCTBUI: KOHKY PEHIMS,
XHUITHAYECTBO, cuMOno3 u ero ¢opmel. [lapasutusm, koonepamus, MyTyassM,
KOMMEHCaNU3M (KBap THPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTp aJIu3M.
3HaueHue OMOTHMYECKUX B3aMMOJCUCTBUM MJIsI CyIIECTBOBAHUS OpTaHU3MOB B
P UP OJHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XapaKTEepUCTUKU momyisiuud. OCHOBHbIE TOKa3aTelu
HOMYJISIUU: YHUCIEHHOCTb, IUIOTHOCTh, POXKAa€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpamus. JJuHaMuKa 4UCIEHHOCTH MOMYJISLIUU U €€ P eryJisiiusl.

JdemoHcTpanuu:

[Toptpersi: A. I'ym6oabar, K. @. Pynse, O. ['ekkens.

Tabnumper n cxembl: kapta «IIpupomnasie 30Hb1 3emtny, «Cpeasl 0OuTaHus
opranu3moBy, «®Dortonepuomuzm», «llomymnsiuny, «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU MOMYJISIIIUN UHPY30p UU-Ty penbKn», «Iluiesbie nenmy.

JlabopaTopHble U IpaKTHYecKHe padoOThI:

Jlaboparopnas padota Ne 3. «Mop onorrmaeckue 0cCOOEHHOCTH pacTeHUHN U3
Pa3HBIX MECT OOUTAHHUS.

JlaGopatopHas pabota Ne 4. « BnusiHue cBeTa Ha POCT U pa3BUTHE YEp CHKOB
KoJIeyca.

[Ipaktuueckasi padbotaNe 2. «IToacu€r mI0THOCTH MOMYJIAIMIA P a3HbIX BUJIOB
pacCTEHUN».

Tema 4. Coo0mecTBa U 3K0JIOTHYECKHE CUCTEMBI.

CoobmiectBo opraHu3MoB — OuonieH03. CTpyKTyphl OMOLIEHO3a: BUIOBAS,
MPOCTpaHCTBEHHAs, Tpodudeckas (rmmeBas). Buasi-momuHanTtel. CBS3W B
OHOIIEHO3E.

Oxosiornyeckne cucteMbl (3KocucteMmbl). [loHsTHe 00 »sKOcucTeME U
ouoreonieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCHCTEMBI: TIP OyIICHTHI,
KOHCYMEHTBI, penyLeHThl. KpyroBOpoT BELIECTB M MTOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBpie) yp OBHU IKOCUCTEMBI. [TumieBsie rienu u cet. OCHOBHBIC
MOKa3aTeNd SKOCUCTEMBI: Ouomacca, MpOAYKIHsS. DKOJIOTUYECKUE IMUPaAMUIBL:



P OJIYKIHMHU, YUCIEHHOCTH, OuomMacchl. CBONCTBAa SKOCHUCTEM: YCTONYHMBOCTD,
camoperyJisinus, paszsurue. Cykueccus.

[IpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIY LIAP OKOJIMCTBEHHOTO JIeca.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOO3KOCHUCTEMBI.
buonorunyeckoe v X0351CTBEHHOE 3HAUECHUE arp 09KOCUCTEM U YPOOIKOCUCTEM.

buopa3noobOpasue kak ¢GakTop yCTOMYMBOCTH 3KocHucTeM. (CoXpaHeHue
OMOJIOTHUYECKOTO pa3HooOpa3us Ha 3emiie.

VYuenue B. . BepHnanckoro o 6uochepe. I'paHulibl, coOCTaB U CTpYKTypa
ouocdepsl. JKuoe BemiectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouochepnl Kak
rnobanbHOM 3KocHUCTeMBbl. J[MHamMu4eckoe paBHOBECHME M OOpaTHas CBA3b B
ouocdepe.

KpyroBoportsl BemecTB U OMOT€0X UMHYECKUE ITUKIIBI JIEMEHTOB (yTJIepo/a,
a3oTa). 30HaIBHOCTh Ouocheprl. OCHOBHBIE OMOMBI CYIIIH.

YenopeuecTBo B Onocdepe 3emiin. AHTP OTTIOTeHHbIE MI3MEHEHUS B Orocdepe.
['moGanbHbIE SKOJTOTUYECKHUE TP 00JIEMBI.

CocyuiectBoBaHUE P UPOABI M UeoBeuecTBa. CoxpaHeHne OMop a3Ho00pa3us
KaK OCHOBa ycTroWuuBOoCTH Ouochepsl. OCHOBa palMOHAIBHOTO YIIPaBJICHUS
TP Up OHBIMH P €CypPCaMU M MX HCIIOJIb30BaHue. JlocTHkeHNsT OMOJIOTUH M OXPaHa
TP VP OJTBL.

JdemoncTpauum:

[Toptpersr: A. JIxx. Tenciu, B. H. Cykaués, B. U. Bepnaackuii.

Tabnumper u cxemsbl: «llumessie nienu», «buoreHO3: cOCTaB U CTPYKTypay,
«IIpupomnsie coobmnectBay, «llemm mutanusy, «IKOJOTHUUECKAs MHPaAMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA IITUP OKOIUCTBEHHOT'O Jiecay, « IKOCHUCTeMa
XBOMHOro Jjeca», «buomeHo3 Bomoéma», «ArpoieHo3», «lIpumepHsie
AHTP OTIOr€HHBIE BO3ICUCTBUSI HA IPUPOAY», « BaKHENIIME UICTOYHUKH 3aTPA3HEHUS
BO3JyXa M TPYHTOBBIX BOJ», «[louBa — BakHeHIas cocrapisiomnias 6uochepon»,
«®DakTopel  gerpagamuu  mouBy, «llapHMKOBBEIT  AddekTy,  «DaKTOPHI
paJMOAaKTUBHOTO 3arps3HeHus Ouochepnr», «OOmas crpykrypa Ouocheps,
«Pacnpoctpanenne xku3Hu B Omocdepe», «O30HOBBIM dKpaH Omochepb,
«KpyroBoport yrieposa B 6uochepe», «KpyroBopot azota B mpupoe».

OOGopynoBanue: MoJeIb-anInKamus « TUMMYHbIe OMOIIEHO3BI», TepOapuit
«PacturenpHbIC COOOIIECTBAY, KOJUICKIINN « bHoIeH03, « BpenuTtenn BaxkHEHITIHX
CETTbCKOX03MCTBEHHBIX KYJIbTYP», Te€pOapru U KOJUICKITUH P ACTCHHUM U )KUBOTHBIX,
TP MHAIJIEKAIINE K P a3HBIM SKOJIOTMYECKHUM I'p yIIIaM 0JIHOTo Buaa, KpacHas kaura
Poccuiickoit ®enepanuu, H300paKeHHUs] OXpaHSIEMbIX BHUIOB PACTCHHM U
YKUBOTHBIX.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA I[TPOI'PAMMBLI 11O
bMUOJIOTMN HA  BA30OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHNIA

Cormacao ®I'OC COO, ycraHaBaWBarOTCsAd TpeOOBaHHWS K pe3yJbTaTaMm
OCBOCHHS OOYyYalIMMHCI TpOrpaMM cpeaHero oOmero oOpa3oBaHus:
JUYHOCTHBIM, METAIP €IMETHBIM U TP €AMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDI

B cTpykType NTUYHOCTHBIX pE€3yJbTAaTOB OCBOCHUS MpeaMera «buonorus»
BBIJICJICHBI CJIETYIOIINE COCTABIISIONINE: OCO3HAHNE 00YJaIOIUMUCS POCCHUHUCKON
rp aXXJaHCKOW UJEHTUYHOCTH — TOTOBHOCTH K CAMOP a3BUTHIO, CAMOCTOSITETIbHOCTH
U CaMOONpPENCIICHUI0, HaJudyue MOTHBAIMM K OOydeHuto OHOJIOTHH,
IIeICHAIIP aBJICHHOE Pa3BHTHE BHYTPCHHUX YOSXKICHHM JUYHOCTH HAa OCHOBE
KIIFOYEBBIX I[IEHHOCTEH M HMCTOPUYECKUX TpaJUIUN pa3BUTUA OHOJOTHYECKOTO
3HaHMS, TOTOBHOCTh U CHOCOOHOCTh 0OYyUarolIuXcsl PyKOBOACTBOBATHCS B CBOEH
JEATENIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMH, IPHUCYIIUMU CHCTEME
OMOJIOTHUYECKOTO 00pa30BaHMs, HAJIWYUE HKOJOTHUECKOTO IPaBOCO3HAHWS,
CHOCOOHOCTH CTaBUTH LIEJU U CTPOUTH KU3ZHEHHBIC IUIAHBI.

JIn4HOCTHBIE pe3ynabTaThl OCBOCHHUS Npenmera «buonorus» nqocrurarorcs B
€IMHCTBE Y4YEOHOM M BOCIUTATEIBHOW JEATEIbHOCTU B COOTBETCTBUM C
TP aIMIIUOHHBIMU P OCCUMCKUMU COIMOKYJIbTYPHBIMU, UCTOPUYECKUMU U Ty XOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, MPHUHSITHIMU B OOIIECTBE MPaBWIaMU U HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IMpOIECCaM CAaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpPAa3BUTHUS, PAa3BUTUS BHYTPEHHEHM TMO3WUIHMM JIMYHOCTH, NaTPHUOTH3MA,
YBa)KECHHS K 3aKOHY U TP aBOIMOPSIKY, YETOBEKY TPy/la U CTap IEMY MOKOJIEHUIO,
B3aMMHOT'0 YBa)X€HUsI, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U
TpaJIUIMsIM MHOTOHAIIMOHAJILHOTO Hapoaa Poccuiickoii denepanuu, npupoje u
OKp YKarollIen cpene.

JIngyHOCTHBIE pe3yabTaThl OCBOEHUSI yueOHoro mnpenmera «buonorus»
JIOJI>KHBI OTP aKaTh TOTOBHOCTB U CIIOCOOHOCTh 00YYaroIINXCs P yKOBOACTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUEHTAINM, TO3UTUBHBIX BHYTPEHHUX YyOEXKIACHUH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCUICKOTO OO0IIEeCTBa, pacIIMpeHUue KM3HEHHOTO
OTIbITA U OTBITA AEATEIILHOCTA B MIPOIECCE PeaIN3allMi OCHOBHBIX HAITP aBJICHUIN
BOCIIMTATCIBHOM JEITEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaIaHCKOr0 BOCIIUTAHUS:

chop MUPOBAHHOCTD I'p AKAAHCKOW TTO3UITUU 00YJaIONIEerocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;



OCO3HAaHME CBOMX KOHCTUTYITMOHHBIX IIPaB 1 00513aHHOCTEN, yBaXKEHHE 3aKOHA
Y IIPaBONOP SAJIKA;

TOTOBHOCTb K COBMECTHOM TBOP YECKOH 1€ATEIbHOCTU TP U CO3/IAHNUHN Yy YEOHBIX
NPOEKTOB, PEIICHHM YYE€OHBIX M [IO3HABATENbHBIX 3a7ay, BbIIOJHEHUU
OMOJIOTUYECKUX IKCIEP UMEHTOB;

CIOCOOHOCTh OMNPEACNATh COOCTBEHHYIO MMO3UIMI0 MO OTHOUIEHUIO K
SIBJICHUSIM COBP EMEHHOMW KU3HU U OOBACHATD €€;

YMEHHUE YUYUTHIBATh B CBOUX JIEUCTBUSX HEOOXOJAMMOCTb KOHCTPYKTHUBHOIO
B3aUMO/JICUCTBUS JIFOAEH C pa3HBIMU yOSXKICHUSIMHU, KyJIbTYPHBIMU [IEHHOCTSIMU U
COLIMAJIbHBIM NOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IMPOILECCE COBMECTHOT'O BBINOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/a4d, YBaXKUTEIbHOIO
OTHOILIEHUS K MHEHHMIO ONIMOHEHTOB MPHU OOCYX JAEHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COJEp KAHMUS;

TOTOBHOCTb K TYMAaHUTap HOM ¥ BOJIOHTEP CKOU €A TENbHOCTH;

2) IATPMOTUYECKOT 0 BOCIIMTAHUSA:

c(Oop MUPOBAHHOCTh P OCCUMCKOM rpa’KJaHCKOM UACHTUYHOCTH, TATPUOTU3MA,
YBaXXEHUS K CBOEMY HAP O]y, YyBCTBa OTBETCTBEHHOCTH Iiep €1 PoIuHOM, rop 1ocTv
3a CBOM Kpai, cBOX0 PoauHy, CBOU S3BIK U KYJIbTYPY, POLLIOE U HACTOSAILIEES
MHOTOHAIMOHAJILHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOIIIEHHUE K TP Up OTHOMY HACIIEIMIO U TAMATHUKAM ITPUPOJIbI,
JNOCTHXEHUSM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIE;

CIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBIICHUE U
pa3BuTHe OWOJOTHH, MOHMMAHUS 3HAYCHHUS OWOJOTHH B TIO3HAHWU 3aKOHOB
IPUPOBI, B )KHU3HU YEIOBEKA U COBPEMEHHOTO OOIIECTBa;

uzeiHas yOexaEHHOCTh, TOTOBHOCTh K CIyXEHHIO U 3auure OTedecTna,
OTBETCTBEHHOCTh 3a €ro Cyan0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

OCO3HAHHE AYXOBHBIX IIECHHOCTEN P OCCUMCKOTO HAPOa;

c(opMHUP OBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CUTYAIMI0O W MPHUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSCh HA MOP AJIbHO-HP aBCTBEHHBIE HOP MBI U LICHHOCTH;

OCO3HAHME JUYHOTO BKJIa/1a B MMOCTP OCHUE YCTOMUYHUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM P OJUTENAM, CO3/IAHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATUS LEHHOCTEM CEMEWHOM JKMU3HU B COOTBETCTBHHM C
TpaauuusiMu HapoaoB Poccnu;

4) 3cTeTHYEeCKOTr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAsl ICTETUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHUI;



NOHUMAaHKE IMOIIMOHATBLHOTO BO3ICUCTBUS )KUBOU MIPUP OJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B PAa3HBIX BUAAaX HMCKYCCTBA, CTPEMJICHHE
NP OSIBIISITh KAYECTBA TBOPYECKOMW JIMUHOCTH;

5) ¢puznveckoro BOCNUMTAHUA, (POPMUPOBAHUSA KYJbTYPbI 310POBbS H
IMOIHOHAJILHOTO 0JIATOTOIyYHSI:

NOHUMAaHHKE U P €aJTH3aIHsI 3/I0pOBOTO M 6€30T1aCHOTO 00pasa )KU3HH (30pOBOE
NUTaHKUE, COOTIOCHIE TUTUEHNY ECKHX TP aBWJI M HOPM, COAJITAHCUPOBAHHBIN PEXUM
3aHATHA W OTHBIXA, peryisipHas (Qusuueckass aKTUBHOCTB), OepeKHOrO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUSI K COOCTBEHHOMY (DM3HUECKOMY H
NICUXUYECKOMY 3/10p OBBIO;

NOHMMAaHWE [EHHOCTH TPaBWJI WHAMBUAYAJIBHOTO U  KOJUIEKTHUBHOTO
0€30TaCHOT0 TOBEICHUS B CUTYAIIHSIX, VTP 0KAIOIIUX 310D OBbIO U KU3HU JIIOJICH;

OCO3HAaHME TOCTIEACTBUN U HEMPHUATHS BPEIHBIX MPHUBBIYEK (YHOTP eOICHUS
aJTKOTOJIsSI, HAP KOTHUKOB, Ky CHUS );

6) TPy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTb K TPY/IY, OCO3HAHUE IICHHOCTH MacTep CTBa, TP Y10TI00HE;

TOTOBHOCTh K AaKTHUBHOW JEATENBHOCTH TEXHOJOTHYECKOW M COIMAJIBHOM
HAIIp aBJICHHOCTH, CITIOCOOHOCTh WHUIIMUP OBATh, IUTAHUPOBATh U CAMOCTOSTEIHEHO
BBITIOJTHATB TaKyIO JEATCIIHHOCTD;

UHTEpEC K Pa3auyHbM chepaM 1p 0PeCCHOHATBHON NeSTeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymieil mpodeccuu W peaau30BbIBATH
COOCTBEHHBIE JKU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHHIO Ha
P OTSIKEHUM BCEM KU3HU;

7) IKOJIOTHY€CKOI0 BOCIIUTAHMS:

HKOJIOTHYECKHU LIEIECO00pa3HOE OTHOIICHHUE K P UPOIE KaK UICTOYHUKY KU3ZHU
Ha 3emJjie, OCHOBE €€ CylIeCTBOBAaHUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KyJIbTYyphl: MPHUOOPETEHUE OTIbITA
IUTAHUPOBAHUSI TOCTYNKOB M OIEHKM HMX BO3MOJXHBIX TIOCIEACTBUN ISt
OKp Y>KaIOIIEN CpEbI;

OCO3HaHME TI100aJTBHOTO XapakKTepa dKOJOTHUECKUX MPOoOJieM U MyTel HX
peLIeHus;

CIOCOOHOCTP MCTOJIH30BaTh MPUOOPETAEMBbIC TP ¥ K3 YICHUH OMOJIOT MM 3HAHUS
U yYMEHHs TIpH pEIIeHHH MpoOsieM, CBA3aHHBIX C  palMOHAIBHBIM
P UP OJIOTIONB30BAaHUEM  (COONIOJIEHNE TpaBWJI  TOBEACHHS B MPHUPOJIE,
HAIPaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HEMNP USITUE ICHCTBUH, TP MHOCSIIINX BPEl OKPY>KAIOIICH TPHUPOHON
cpene, yMeHUe MpOTrHO3UPOBaTh HEOIATONPHUSTHBIC IKOJIOTHYECKUE TIOCIIEICTBUS
Ip eATNP MTHUMAEMbIX JISHCTBUH U NP eOTBPAIATh HX;

HAJUYHE Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIICHHUS, SKOJIOTUYECKON KYJIIBTYPHI,
OTIBITa NeSITeNbHOCTH IKOJIOTUYECKOU HAIIP aBJIEHHOCTH, yMEHHUS
PYKOBOJICTBOBAaThCSl UMU B TIO3HABATEIbHOM, KOMMYHUKATUBHOW U COIMAJIBHOM
Ip aKTUKE, TOTOBHOCTH K YYACTHIO B TP AKTUYECKOM IEATEIIHHOCTH HKOJIO THIECKON
HAIP aBJICHHOCTHY;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

cOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKU M OOIIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha JUAJIOre
KyJBbTYP, CHOCOOCTBYIOIIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOW M YUTATEICKOW KYJBTYPBI KaK CpEICTBA
B3aUMO/ICHCTBUS MEXY JIIOABMHU U TIO3HAHUS MUPA;

NOHUMAaHUE creundukr OMOJIOTUM KaK HayKH, OCO3HaHHUS €€ pOJIh B
dbopMUPOBaHUM PAaIMOHATHHOIO HAYYHOTO MBIIUICHUS, CO3JaHUH IEIOCTHOTO
Ip eACTaBIICHUSI 00 OKpY’KAIOIIEM MHUPE KaK O €IMHCTBE MPHUPOJIbI, YSTOBEKA U
oOmecTBa, B TO3HAHWW TPUPOHBIX 3aKOHOMEPHOCTEH M pEIIeHUH IpoO0iieM
COXPaHEHUs MPHUPOJTHOTO PABHOBECHS;

yOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJIsI COBPEMEHHON ITUBUITU3AIINML:
oOecrieueHs HOBOTO YPOBHS Pa3BUTHS MEIUIUHBI, CO3/IaHHE IEpP CIICKTHBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pelaTh pecypcHble MPOOIEMbl  pa3BUTUS
YeJI0BEYECTBA, MOVMCKA My TEH BBIX0J1a U3 TI100aIbHBIX SKOJIOTUIECKHX TIp 00IeM U
oOecrieueHusi mepexojla K  yCTOWYUMBOMY  Pa3BUTUIO, PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TIPUPOJHBIX PECYpCOB M (HOPMHUPOBAHUIO HOBBIX CTaHIapTOB
KU3HU;

3aUHTEP CCOBAHHOCTh B TOJYYCHHHM OWOJOTHYECKMX 3HAHUU B IIEJsX
NOBBILIEHUS] OOWIe KYyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIIHLHOM I'PaMOTHOCTH 00yJaromuxcs, Gop Mupyemoit
pUY U3y4YEeHUH OUOJIOTHH;

NOHMMAaHHE CYUTHOCTU METOJIOB MO3HAHMUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOIb30BaTh MOJy4YaeMble 3HAHUS Ui aHalu3a U
OOBACHEHUSI SABJICHUN OKp Yy>KAIOILIEro MUpa U MpOUCXOAAIIMX B HEM HU3MEHEHU,
yMEeHHE JeNlaTh OOOCHOBaHHbIE 3aKIIOYEHHMS HAa OCHOBE HAy4HBIX (aKTOB U
UMEIOIIMXCS JAHHBIX C LEebI0 MOJYyYEHUS IOCTOBEP HbIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
petieHust mpoOJieM B peasibHbIX KU3HEHHBIX CUTYalUsIX;

OCO3HaHHWE IEHHOCTU HAay4YHOU NeATENIbHOCTH, TOTOBHOCTb OCYILECTBIISITH
P OEKTHYIO U UCCIIEA0BATENbCKYIO IEATEIbHOCTh MHANBUAYAJIBHO U B TP YIIIIE;



FOTOBHOCTh M  CHOCOOHOCTH K  HENpEphIBHOMY OOpa3oBaHUIO U
caMO0OOpa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUM MO OWOJIOTUH B
COOTBETCTBUH C )KU3HEHHBIMH MOTP €OHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIBTATHBI

Meranp eagMeTHbIE pe3yJIbTaThl OCBOCHUS y4eOHOTO mpeaMera «buomorusny
BKJIFOYAIOT: 3HAYMUMbIe IS (OPMHUPOBAHHUS MHPOBO33PEHHUS OOYYArOIIMXCS
MEXIUCIUTUIMHAP HbIE (MEXIIP €IMETHBIE) OOIIIEeHaYyYHbIC TTOHSATHUS, OTP aXKaIOIIUe
LEIOCTHOCTh HAy4YHOW KapTHHBI MHpa U CHeUM(UKy METOJOB TO3HaHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHS, SIBIICHHUE, TP OLIECC,
crcTeMa, HAy4YHBIN (PaKT, MPHUHINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPWS,
ucclieI0BaHNe, HAOII0ICHUE, N3MEPEHNE, IKCTIEP UMEHT U JP YTHX), YHUBEP CAJIbHbIC
y4deOHbIe JeHCTBUS (MMO3HABATENbHBIE, KOMMYHUKATHBHBIC, P ETYJISTUBHEIC),
obecnieunBaromue popMupoBanue PyHKITMOHAIBHON I'PaMOTHOCTH U COIHATBHOMN
KOMIICTCHIINK ~ OOYYaOIUXCs, CIIOCOOHOCTh OOYYaloImMXCsS HCHOJIb30BaTh
OCBOEHHBIE MEKUCIUIIIIMHAP HbIE, MUP OBO33PEHUECKUE 3HAHMS U YHUBEP CaJIbHbIC
y4eOHbIe ACHCTBUS B TO3HABATEILHOM M COMMAIBHOM TP aKTHKE.

MetanpenMeTHbie pe3yJIbTaThl OCBOCHHS TMPOTPAMMBI CPETHETO OOIIEro
00pa3oBaHUs JOJKHBI OTPaXKaTh:

OBjasieHue  YHMBEPCAJbHBIMH  Y4YeOHBIMH  TO3HABATEJIbHBIMH
JefCTBUSIMU:

1) 6a30BbIe JJOrHYeCKHE IeHCTBHSL:

CaMOCTOAATENIbHO  (POpMyJIMpOBaTh W aKTyaJM3UpOBaTh  MpoOseEMy,
paccMaTpuBaTh €€ BCECTOP OHHE;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUU MPUEMBI JTOTUYECKOTO MBIILICHUS
(amanuza, cMHTE3a, Cp aBHEHUS, Ki1accudukanuu, 0000IeHUs), PaCKPhIBATH CMbICI
OMOJIOTUYECKUX TOHATHH (BBIACIITh UX XapaKTepHbIE NP U3HAKH, YCTaHABIUBATH
CBSI3U C JIp yTUMU MMOHATUSIMU);

ONpEeNEeNaTh LENU JeATeIbHOCTH, 3ajJaBasi MmapameTpbl U KPUTEPUHU HX
JIOCTUKEHUS, COOTHOCUTh PE3YJIbTAThI JEATEIbHOCTU C MOCTABICHHBIMU LEISIMU;

UCI0JIb30BaTh OUOJOTUYECKUE MTOHATHS 1151 OObsICHEHUS! (JaKTOB U SIBJICHUIA
YKUBOW NP AP O BI;

CTPOUTH JIOTMUECKHE paccyXAeHUs (MHIYKTUBHbBIC, IEAyKTUBHBIC, IIO
AHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEUYUS B pPaccMaTPUBAEMBIX
SIBJICHUAX, GOPMYJTUPOBATH BBIBOJIBI M 3AKIFOUCHUS;

P UMEHSTh CXEMHO-MO/I€JILHBIE CP €1CTBA JIJIsI IPEICTABIICHUS CYIIIECTBEHHBIX
CBA3€d U OTHOIIEHUH B U3ydaeMbIX OUOJOTUYECKMX OOBEKTaxX, a TaKKe
MPOTUBOPEUUIA PA3HOTO POJIa, BBISIBICHHBIX B PAa3JIMYHBIX WH(OPMAITMOHHBIX
HUCTOYHUKAX;



pa3palarbiBaTh IUIAH PELICHUs NpOOJIeMbl C YUETOM aHAIU3a UMEIOIIUXCS
MaTep MaJIbHbIX U HEMATEP HaJIbHBIX P ECYP COB;

BHOCHUTB KOPPEKTUBBI B IESITEIILHOCTD, OLIEHUBATH COOTBETCTBUE P €3YJILTATOB
LENSAM, OLICHUBATh P UCKHU NOCIIEICTBUM JAEATEIBbHOCTH;

KOOP AUHUPOBATH U BBITIOIHATH Pa0OTy B YCIOBUAX P €aJIbHOTO, BUP TYaJIbHOTO
Y KOMOWHHP OBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP U PELICHNUHN KU3HEHHBIX P 001eM.

2) 0a30BbIE HCCIIEN0BATEIbCKHE 1eHCTBUS:

BJIaJIETh HABBIKAMU YU€OHO-HCCIIEI0BATEIbCKOM U P OEKTHOM JIEATEIbHOCTH,
HaBbIKAMU  paspeuieHus: MnpooseM, CHOoCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOUCKY METOJIOB P €LIECHUS [P AKTUYECKHX 3a/1a4, [P UMEHEHHIO
Pa3JUYHBIX METOJIOB NTO3HAHUSI;

UCIIOJIb30BaTh PAa3jMYHbIC BUIbl ACATEIBHOCTU M0 IOJYYEHHIO HOBOIO
3HaHUS, €r0 WHTEPIpeETalrU, NPeoOpPa3OBaHUI0 M TMPUMEHEHHIO B YUYEOHBIX
CUTYyallMsIX, B TOM YHCII€ IPU CO3JaHUN YUEOHBIX U COIMATIbHBIX MPOEKTOB;

(dbopMHpOBaTh HAYUHBIN TUIT MBIILICHUS, BIaI€Th HAYYHOUN T€p MUHOJIOTHEH,
KITFOYEBBIMH MOHITUSMHU U METOJIAMH;

CTaBuTh W (OPMYJUPOBATH COOCTBEHHBIE 3aJaud B OOpa3oBaTeIbHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYyalHsIX;

BBISBJIATh [P UUMHHO-CIEACTBEHHBIE CBSI3U M AaKTyaJlW3UpOBATH 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ P EMIEHUS, HAXOIUTh apTyYMEHTHI JIJIS1 IOKA3aTENbCTBA CBOMX
YTBEPKACHUH, 3a1aBaTh NapaMETPbl U KPUTEP UU P ELIECHUS;

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE PEIICHHUS 3aJla4d PE3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IIP OTHO3UPOBATh N3MEHEHHNE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAaLMsIM, OLIEHUBATh [P UOOP €TEHHBIH OIIBIT;

OCYILECTBIISITh LIEIEHATP aBIEHHBIN MOUCK TepEeHOca CPEICTB U CIOCOO0B
JecTBUS B NP OPECCHOHATIBHYIO CpEay;

yMETh NEPEHOCUTh 3HAHUS B IMO3HABATENBHYIO U MpPaKTHYECKYIO 00JiacTu
KU3HEEATEIIbHOCTH;

yMETb UHTErpHUpOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NP eEAJIaraTb Op UITMHAJIbHBIC IIOAXOABI U P EIICHNU,
CTaBUTb NMPOOJIEMBI U 3aJ]a4H, JAOIYCKAIOIINE aJbTep HATUBHBIC P CLICHUS.

3) padora ¢ undopmanueii:

OpHMEHTUPOBATHCA B Pa3JIUYHBIX UCTOUYHUKAX HH(OP MALIUH (TEKCTE y4eOHOro
nocoOusi, HAaYYHO-NOMYJISIPHOW JUTEpaType, OHOJOTMUECKUX CIOBapsX H
CIIpaBOYHUKAX, KOMIIBIOTEpHBIX 0a3ax NaHHbIX, B VHTepHeTe), aHAaIU3UPOBATH
UH(POPMALIMIO pa3IMYHBIX BUAOB U (OPM Mp €1CTaBICHUS, KP UTUUECKU OLIEHUBATD
€€ TOCTOBEPHOCTh U HETIP OTUBOP E4UBOCTb;



dbopMyMpoBaTh 3aNPOCHl M MPUMEHSTH Pa3JIUYHbIC METOIbI IPU TIOUCKE U
oTOOope Onosornyeckoi nHGOpMaluu, HEOOXOAUMOM 1Sl BBIIIOJTHEHHS Y4YEOHBIX
3aj7ay;

npuOOpeTaTh OMBIT HCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIIIEHCTBOBATh KyJIbTYpPy aKTUBHOTO UCTIOIb30BAHUS P a3TTUUHBIX
MIOVICKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMAIbHYIO (GOpMY  IpEaCTaBICHUS
ounonoruueckoit uuopmarmu (cxemsl, rpaduku, AUarpamMmbl, TAOIUIIBI, PUCYHKH U
Apyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KaudyecTBE CpeacTtBa mpu pabdbore ¢
Oouosiornyeckoil uHPOpMaLUel: MNPUMEHITh XUMHUYECKUE, (QU3UUYECKHEe U
MaTeMaTUYECKHUE 3HAKW U CUMBOJIBI, (hOpMYIIbl, aO0OpeBUaTypy, HOMEHKIATYpPY,
UCMOJIb30BaTh M NpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CpE/ICTBA
HATJISITHOCTH;

BJIAJIeTh ~ HAaBBIKAMU  pACIO3HABaHWS W 3aIIUTBl  WHGOPMALWH,
uH(GOP MAITMOHHOM 0€3011aCHOCTU JTUYHOCTH.

OgiiajieHnie yHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH J1HCTBUSIMH:

1) oOmenue:

OCYIIECTBIISATh KOMMYHUKAIIMU BO BCEX c(hep ax KU3HU, AKTUBHO yIaCTBOBATH
B JIMAJIOTE WIU JUCKYCCHH MO CYIIECTBY 0OCYKJIaeMoil TeMbl (yMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJICHUS OTHOCHTEIHHO BBHITIOJHEHUS TIpE€1IaraeMon
3a/1a4¥, YUYUTHIBATh MHTEPECHI M COTIACOBAHHOCTH MO3UIMN P YTHUX YYACTHUKOB
JIHaIora Win JUCKYCCUN);

pacrno3HaBaTh HEBEpOajbHbIE CpEIACTBA OOIICHMS, MMOHUMATh 3HAUCHUE
COLMATIbHBIX 3HAKOB, IPEIMOCHIJIOK BOSHUKHOBEHHS KOH(IHUKTHBIX CHTYAaIlWi,
YMETh CMATYaTh KOH(IMKTHI U BECTH TIEP ETOBOPBI;

BJIAJICTh Pa3JMYHBIMU CIIOCOO0AMU OOIIECHUS U B3aUMOJICUCTBUS, IOHUMATh
HaMep CHUS Jp YTUX JIIO/IeH, TP OSIBJISATh YBAKUTEIbHOE OTHOIICHUE K COOECeTHUKY
1 B KOPPEKTHOU opme GopMyJITUPOBATh CBOW BO3P a)KCHHS,;

pa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAsI 1eAITeJIbHOCTD:

MOHUMATh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON U WHIUBUITY AJIbHOM
paboThI P U P CIICHUH OMOJIOTHIECKOM Ip 00J1eMbI, 000CHOBBIBATH HEOOXOTMMOCTh
P UMEHEHUS TP YIITOBBIX ()OP M B3aMMOICUCTBUSA MPU P ECIICHUN YUeOHOU 3a1a4H;

BBHIOMpATh TEMAaTUKYy M METOJbI COBMECTHBIX JCHCTBHUN C y4€TOM OOIIMX
MHTEP €COB U BO3MOXKHOCTEH Ka)X/10r0 uJieHa KOJIJIEKTHBA;

OpUHUMATh 1€MW  COBMECTHOM  JI€ATeTHbHOCTH, OpPTaHHW30BBIBATH W
KOOPJUHUPOBATh JICUCTBUS IO €€ JOCTWKEHHUIO: COCTaBJIATh IUIAH JCUCTBUM,



pacnpenensiarb poju ¢ Y4éTOM MHEHMH YYaCTHUKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM PabOTHI;

OIICHMBATh Ka4€CTBO CBOET0 BKJIa/1a U Ka)K10T0 Yy4aCTHUKA KOMaH/1bl B OOILIMIA
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEP USIM;

IpemiaraTb HOBBIE MPOEKTHI, OLIEHMWBATh HAEHU C IO3WLIHUA HOBH3HBI,
Op UTHHAJILHOCTH, P aKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TMO3UTHUBHOE CTPATETUYECKOE IIOBEACHUE B PAa3JIMYHBIX
CUTYyalMsIX, P OSIBJISITH TBOPUECTBO U BOOOpaxeHHe, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHMBEPCAJbHBIMH PEryJATHBHBIMU AeCTBUAMU:

1) camoopranuszanus:

UCMOJIb30BaTh OWOJOTMYECKUE 3HAHUS JJIs BBISBICHUS MPOOJIEM M UX
pellIeHUs B )KU3HEHHBIX U YUE€OHBIX CUTYalMsIX;

BBIOMpATh HA OCHOBE OMOJOTMYECKUMX 3HAHUM LENEBbIE W CMBICIOBbBIC
YCTAHOBKH B CBOMX JEHUCTBUAX M MOCTYNKAaX MO OTHOLIECHUIO K KWUBOW P HUPOJIE,
CBOEMY 3J0POBbIO U 37J0POBbIO OKP YKAIOIIUX;

CaMOCTOSITEJIBHO OCYIIECTBIIATH IMO3HABATEIBHYIO NEATEIbHOCTD, BBISABIATH
np 00JeMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4u B 00p a30BaTeIbHON
JEATEIbHOCTH U JKU3HEHHBIX CUTYalHsIX;

CaMOCTOSITETIbHO COCTABJISITh IJIaH PEIICHUS TPOOIEMBI C y4ETOM UMEIOIITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U TP €IMOYTCHHUIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacHIMpsTh paMKi y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX TP €MTOYTEHHUIA;

JenaTh 0CO3HaHHBIN BRIOOP, apTyMEHTHUPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32
pelieHue;

OIICHUBATh MPHUOOP ETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOW IPYAUIMU B
pa3HbBIX 00JIaCTSIX 3HAHUW, TMOCTOSIHHO TOBBIINIATH CBOM O0OOpa3oBaTelbHbIA U
KYJIbTYPHBIA YP OBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CUTyalHsM, BHOCUTb KOPPEKTUBBI B JIESATCIBHOCTD,
OLICHUBATh COOTBETCTBUE P E3yJIbTATOB LIEIAM;

BJIAJ€Th HABBIKAMHU [IO3HABATENIbHOM peduieKcuu Kak  OCO3HaHWs
COBEPILIAEMBIX JCUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJbTaTOB M
OCHOBaHMMU, UCMOJIb30BaTh NPUEMBI pEeIIEKCUU I OLIEHKU CUTyalldu, BbIOOpa
BEPHOT'O P EILICHHUS;

YMEThb OLICHMBATh PUCKA M CBOECBPEMEHHO IIPUHUMATH PEIICHHA 10 HX
CHW)KECHHIO;

IIPUHUMATh MOTHMBBI M aApPTYMEHThl JIPYIUX IPU AaHAJIMU3€ pPE3YJIbTAaTOB
NEATEINbHOCTH;



3) npuHsTHE CeOA U APYIHUX:

IpUHUMATh ce0s, MOHUMAsi CBOU HEAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apPTYMEHThl JPYIUX IPHU AaHAJIMU3€ pE3YJIbTAaTOB
NEATENbHOCTH;

NpHU3HABaTh CBOE MPABO U IIPABO APYTHX HA OLIUOKH;

pa3BUBaTh CHOCOOHOCTh MOHUMATh MUP C MO3UIMU APYroro YeIoBeKa.

INPEAMETHBIE PE3YJIbTATBI

[Ipeamernbie pe3ynprathl ocBoeHUs nporpamMmbel COO mo Owojioruu Ha
0a30BOM yp OBHE BKITIOUAIOT crieldraeckue i1t yaeoHoTo mp eamera « buomormsny
HAyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI CHCTBUN TIO OCBOEHUIO, MHTEP TP €TAINH U
p €00pa30BaHUIO 3HAHMIM, BUBI ACITENHHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHUA H
[P UMEHEHHUIO 3HAHUHN B Pa3JIMYHbIX YUEOHBIX CUTYyalMsIX, a TaKKe B PeajbHbIX
KU3HEHHBIX CUTyaIlusX, CBS3aHHBIX ¢ Ouonorueil. B mporpamme mpemMeTHbIe
pE3yAbTATHI MPEICTABICHBI IO TO1aM 00yYCHHUS.

[IpenmerHbIe pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» ¢ 10
Kaacce JOMKHBI OTp aXkKaTh:

cop MUPOBAHHOCTH 3HAHUI O MeCTe U POJIU OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OpMHUPOBAHUM COBPEMEHHOMN €CTEeCTBEHHO -
HAy4YHOW KapTUHBI MUpa U HAYYHOT'O MHPOBO33PEHUS, O BKJIA/I€ POCCHUIICKUX U
3apyOeXHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOIOTHH, (DYHKIIMOHAJIBHON
I'PaMOTHOCTH YeJIOBEKa JIJIsl P elleHus )KU3HEHHbIX 3a/1a4;

YMEHHUE PacKpbIBaTh COAECPKAaHUE OMOJOTMYECKUX TEPMUHOB U IMOHSATHUI:
KU3Hb, KIIETKa, Op TaHU3M, MeTa00113M (0OOMEH BELECTB U TP €BP ALCHUE YHEP THH),
romMeocras (camMoOperyisius), YypOBHEBas OpTaHU3alUs JKUBBIX CHCTEM,
CaMOBOCITP OM3BEJEHUE (P €ITP OAYKIIMSI), HACIIEICTBEHHOCTb, U3 MEHUMBOCTb, POCT U
pa3BUTHE;

YMEHUE u3jaratb OHOJIOTUYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, ILIEHTpajbHas JOTMa MOJEKyJIspHOW Ouonoruu), 3axkoHsl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u yuenus (0 LeHTpax MHOrooOpasusi u
P OUCX 0K ICHUS KyIbTYpHBIX pactenuid H. V. BaBuiioBa), onpea ensiTe rpaHuLbl UX
P UMEHUMOCTH K >KMBBIM CHCTEMAaM;

YMEHUE BJIaJI€Th METOJaMH HAYYHOTO IMO3HAHUA B OMOJIOTHH: HAOIIO/IEHUE U
OTMCAaHUE >KUBBIX CHCTEM, MPOLECCOB M SIBICHUM, OpTaHU3alUs U TP OBEICHUE
OMOJIOTUYECKOTO IKCIIEP UMEHTA, BBIJIBUYKEHUE TMIIOTE3 b1, BBISIBJIICHHE 3aBUCUMOCTU
MEXKIY HCCIEAYEMbIMH BEIWYMHAMHU, OOBSICHEHHE MOJIYyUYEHHBIX PE3yJIbTaToB,
MCMOJIb30BaHHBIX HAYYHBIX MOHITHI, TEOP Ul U 3aKOHOB, YMEHUE J1€71aTh BHIBObI
Ha OCHOBAaHMU MOJTYyUYEHHBIX PE3YJIbTATOB;



YMEHHE BBIJICNSITh CYIIECTBEHHBIC NP U3HAKH BUPYCOB, KIIETOK P OKAPUOT U
YKapHOT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTU
IpOIECCOB: OOMEHa BEIIECTB M IpEBpaIlleHUs] SHEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M DHEPTETUYECKOro OOMEHa, XEMOCHHTe3a, MUTO03a, Meio03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUS, WHIUBUAYATBHOTO PAa3BUTUS OpTraHM3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTh MOJyYEHHbIC 3HAHUS JUIsT 0OBSICHEHUS! OMOTOTHY ECKHX
NP OIECCOB U SIBJICHUMN, IS TP UHATHS MPaKTUIECKUX PEIICHHI B MOBCETHEBHON
KU3HU C TeNbio obecreueHUs OE30MacCHOCTH CBOETrO 3J0pPOBbS U 3JI0POBbBS
OKD Y KAFOIIHX JTIOJIEH, COOTI0OICHUS HOPM IPaMOTHOIO MIOBEJICHHS B OKP Y KaIOIIEH
NPUPOAHON cpene, MOHMMAaHUE HEOOXOJMMOCTH HCHOJIB30BAaHUS JOCTHIKCHUIA
COBpEMEHHOW  Ouonoruu U OMOTEXHONOTrMH I PalMOHAJIBHOIO
P ¥P OJIOTI0JTH30BAHUS;

yMEHHE peliaTh OJJIEMEHTAPHBIE TEHETHYECKHWE 3aJauyd Ha MOHO- U
TUTHOPUIIHOE CKpeIIMBAaHUE, CIEIUICHHOE HACIeNOBaHUE, COCTABISATH CXEMBI
MOHOTHOPHIHOTO CKp CIIUBAHMS ISl TP €/ICKA3aHUS HACIESIOBAHMS 1P U3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATH JIaOOPATOPHBIE U TMpaKTUYeCKue padoThl, cOOIIOAaTh
npaBuia npu padborte ¢ yueOHbIM U J1a00paTOp HBIM 000D Y I0BaHUEM;

yMEHHE KPUTHYECKH OIICHUBATH W HWHTEPIPETUPOBATh HH(OPMALHIO
OMOJIOTHYECKOTO COJEp KaHUs, BKIIOYANINIYI0 TICEBJOHAYYHBIC 3HAHUS U3
Pa3JIMYHBIX UICTOYHHUKOB (Cp €ICTBA MAaCCOBOM MH(OP MAIINHU, HAYYHO -TIOTYJISIPHbIE
MaTepuaibl), STHYECKUE ACIEKThl COBPEMEHHBIX HCCIICIOBAHUNA B OWOJIOTHH,
MEIUIMHE, OMOTEXHOJIOTHH;

yMEHHE CO37aBaTh COOCTBCHHBIC ITMCHMEHHBIE M YCTHBIE COOOIIEHNS,
000011251 OMOJTOTHYECKY 0 HH(POP MAITHIO U3 HECKOJIBKUX MCTOYHHUKOB, TP aMOTHO
UCMOJIb30BaTh MOHATUHUHBIN anmapaTt OUOJIOTHH.

[IpenmerHbIie pe3yabTaThl OCBOCHHS yueOHOTO npeamera «buonorus» ¢ 11
Kaacce TOMXHBI OTpaXkKaTh:

c(op MUPOBAHHOCTH 3HAHUI O MECTE€ U POJU OMOJIOTHH B CUCTEME HAay4dHOTO
3HAHUS E€CTECTBEHHBIX HAyK, B (OpMUPOBAHMH COBPEMEHHOW €CTECTBEHHO -
HAy4YHOW KapTUHBI MUpa U HAYYHOT'O MHPOBO33PEHUS, O BKJIA/I€ POCCHUIICKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BHTHE OWOJOTHH, (yHKIHOHABHON
TPaMOTHOCTH YEJIOBEKa IS P eIICHHSI )KH3HEHHBIX 3a/1a4;

YMEHHE PacKp bIBaTh COJICPKAHNE OMOJTOTUIECKIX TEP MHHOB U TIOHSITHIA: BU],
MOTYJISIUS, TEHO(POHI, SBOJIIOIUS, ABMUXKYIIHE CUIbI ((HaKTOpBI) HBOIIOINH,
P UCTIOCOOJIEHHOCTh OPTaHW3MOB, BHIO00pPa30BaHUE, IKOJIOTHUECKHE (aKTOPHI,
IKOCHCTEMA, TMPOIYUEHTbI, KOHCYMEHTBI, pPEIYyLEeHThl, UEeNu MUTAHUS,
AKOJIOTHYECKas MMUpaMuaIa, OnoreoreHo3, ouochepa;



yMEHHE Wu3Jlaratb OWOJIOTUYECKHE Teopuu (IBOJIIOIMOHHAA Teopus Y.
JlapBUHA, CHHTETHYECKash TEOPHs OHBOJIIOIHH), 3aKOHbI M 3aKOHOMEPHOCTH
(3apomsimeBoro cxoactea K. M. bapa, uepenoBaHus riiaBHbBIX HAIpaBICHUN U
nyTeit sBostonu A. H. CeBep1ioBa, yuenusi o ouocdepe B. . Bepnaackoro),
OTIp €ACIISITh TP aHMIIBI UX TP UIMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOIaMH HAyYHOTO MIO3HAHUS B OMOJIOTUM: HAOI0ICHHE U
OTHCAHUE KUBBIX CHUCTEM, MPOIECCOB U SIBJICHHIA, OpTaHU3AIMA U IpOBECHUE
OMOJIOTHUECKOTO IKCIIEP UMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXKIy HUCCIEAYEMbIMU BETUYHHAMH, OOBSICHEHHE IOJYUYCHHBIX Pe3yJIbTATOB,
WCITIOJIb30BaHHBIX HAYYHBIX MIOHITHIA, TECOP U M 3aKOHOB, YMEHUE JIeTIaTh BHIBOIBI
HA OCHOBAaHHH IOJIYUYEHHBIX PE3yJIbTATOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIC TMPHU3HAKH CTPOSHHSI OMOJOTHYECKUX
OOBEKTOB: BHUIOB, NOMYJSANUNA, MPOIYIEHTOB, KOHCYMEHTOB, pEAYIICHTOB,
OMOTreoIeHO030B U DIKOCHCTEM, OCOOCHHOCTH TIPOIECCOB: HACIEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BUI00OpA30BaHUs, MPHUCIOCOOICHHOCTH
OpTaHU3MOB, JEHCTBUS OSKOJOTHUECKUX (DAKTOPOB HA OPTaHMU3MBI, IepeHOca
BEIICCTB M IOTOKA SHEPTHH B DKOCHCTEMaX, AHTPOTIOICHHBIX M3MCHEHHUU B
IKOCHCTEMAaX CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB W OHMOTCOXUMHUYECKUX
IIMKIIOB B Onocdepe;

yMEHHE TIPUMEHSTh TOJyYEHHbIE 3HAHUS JUISI OOBSICHEHUS! OMOIOTHY ECKHX
IIPOLIECCOB U SIBIICHUU, JJI NP UHATHUS NP AKTUYECKUX PEIICHUN B TTOBCEIHEBHOU
KHU3HU C TENbi0 obOecrieueHUs OE30MaCHOCTH CBOETO 3J0POBbS U 3JI0POBbBS
OKD Y KAFOIIHX JTFOJIEH, COOTI0OICHUSI HOPM IPaMOTHOTO IIOBEJICHHS B OKP Y KaIOIIEH
OPUPOTHON cpene, MOHMMAaHUE HEOOXOIMMOCTH HCMOJb30BaHMS JTOCTHKCHHI
COBpEMEHHOM OMOJIOTHH ISl PAIMOHAIBHOTO TP UP OJJ0TI0JI30BAHHS;

YMEHHUE pelIaTh dJIeMEHTap Hble OMOJIOTUYECKHE 3a/Jaul, COCTABIATH CXEMbI
nep eHoca BEIIECTB M SHEPTUU B dKOocUcTeMax (LIeMY MUTaHus );

YMEHHE BBITIOJHATH J1aOOpaTOPHBIE M TPaKTHYECKHUE PabOTHI, COOIIOAATH
mpaBwIa IPHU paboTe ¢ YUEOHBIM | JITAOOPaTOPHBIM 000D Y TIOBAHHUEM;

YyMEHHE KPUTHUECKH OIIEHWBAaTh W HHTEPIPETUPOBATH HHOOPMAIMIO
OMOJIOTUYECKOTO COJIEpIKaHUs, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUA W3
Pa3JIMIHBIX UICTOYHUKOB (Cp €ICTBA MACCOBOM MHGOP MAIH, HAYIHO -TTOTTyJISIPHBIE
MaTepHaibl), paccMaTpuBaTh  TJIOOANbHBIE  HAKOJOTHYECKHE P OOIEMbI
COBpP €MEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYO MO3HUITHUIO;

YMEHHE CO37]aBaTh COOCTBEHHbIC ITMCHbMEHHBIE M YCTHBIC COOOIICHHS,
000011251 OMOJIOTHYECKY 0 HH(POP MAITUIO U3 HECKOJIBKUX MCTOYHHUKOB, TP aMOTHO
WCTOJI30BaTh MOHATUHWHBIN anmapaTt OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | Ilpakrnyeckne
NporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6nmmoreka IJOK
! bronorns kax Hayka 2 0-5 https://m.edsoo.ru/7f41c292
Bu6nuoreka IJOK
2 JKuBbl€e CHCTEMBI U KX OpraHU3aLUs 1
https://m.edsoo.ru/7f41¢292
. bubmuoreka [IOK
3 XUMHUYECKUN COCTaB U CTPOEHUE KIIETKU 8 1
https://m.edsoo.ru/7f41c292
4 KusuenearenbHOCTEL KIETKU 6 Brbmiorexa [IOK
https://m.edsoo.ru/7f41c292
5 PazmHokeHue 1 UHAMBUIYATBbHOE PA3BUTHE 5 | bubmmoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS U U3MEHUYUBOCTH g L5 Bu6nuoreka IJOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3moB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOIOTUH https:/m.edsoo.ru/7{41¢292
8 PeszepBHOE Bpems 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJJACC

KosuyecTBO yacos DJ1eKTPOHHBbIE
HanMeHoBaHHe pa3ieioB M TEM nu(dpoBLIe
Ne n/n P Kontpoabnsie | IIpakruueckue (mupp )
NpPOrpamMMmbl Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchbl
bu6mmotexa [JOK
! IBOMONKOHHA OrOOrHs ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 0.5 bubmuotexa HOK
3emne ) https://m.edsoo.ru/7f41cc74
3 Opra"nu3Mbl 1 OKPY>Karollas cpesia 5 1 bubmmorexa LIOK
p Py p https://m.edsoo.ru/7f41cc74
4 Coo0111ecTBa ¥ DKOJIOTUYECKUE CUCTEMBI 9 Bubmaorexa [TOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bromorexa LIOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




IHOYPOUYHOE IIJIAHUPOBAHHUE

10 KJIACC
KoJsnuecTBo yacos DJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Kontpoabhnsie | [IpakTnuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/21 6¢645¢
MeToanl mo3HaHUS KUBOU
npupojsl. [IpakTuueckas pabora
2 Ne 1 «Mcnonp3oBaHue pa3inyHbIX 1 0.5 https://m.edso00.1u/2636364b
METOJIOB TP U3yUYEHUHU
OHMOIIOTUYECKUX OOBLEKTOB)
Buomornyeckue CHCTEMEI,
3 1 https://m.edsoo.ru/ca2l ccbe
TIPOIECCHI M UX U3YUYCHHUE
XUMHYECKHH COCTaB KJIEeTKU. Bona
4 1 https://m.edsoo.ru/1777ba9%6
¥ MUHEPAITBbHBIC COJTN
5 benku. CocraB u cTpoeHUe OEIKOB 1 https:/m.edsoo.ru/b54c5a43
depMeHTHI — OMOJIOTUYECKHE
Karanu3atopsl. JlaboparopHas
6ota Ne 1 «1
6 pabota « fyquHe 1 0.5 https://m.edsoo.ru/c1dl laca
KaTaJIMTUYECKON aKTUBHOCTH
(dhepmMeHTOB (Ha TpUMEpE aMHIIa3bI
WJIA KaTaJas3bl)»
VYrinesoasl. JInnuael 1 https://m.edsoo.ru/5d 1cef76
Hyxnennossie kucinotel. ATO 1 https://m.edsoo.ru/948bf536
n
9 CTOPHI T METOART H3YHCHIA 1 https://m.edsoo.ru/b3ab8e68

kietku. Knerounas TEOpHA



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

KieTka xak neimoctHas )xuBas

10 https://m.edsoo.ru/5¢5ca96a
cucreMa
CtpoeHnue 3ykapuoTHUECKOM
kieTku. JJabopatopHas pabora Ne 2
«/3y4eHue CTpoeHUS KIETOK
11 pacTeHuil, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/da486e89
OakTepuii MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIMCAaHME
12 OOMEH BelecTB Wik META00IN3M https:/m.edsoo.ru/b53dd961
13 ®doTocuHTE3. XEMOCUHTE3 https://m.edsoo.ru/121ae93a
14 DHepreTuyeckuii ooMeH https://m.edso0.ru/4a9675¢c8
JKu3HEHHBIN ITUKIT KICTKH.
Henenune kietku. MuTo3.
15 JlaGopatopuas pabora No 3 0.5 https://m.edsoo.ru/6e28ab92
«Habmronearne MuTO3a B KJIETKax
KOHYHMKA KOpeIIKa JTyKa Ha
TOTOBBIX MUKpOTIpErapaTax»
16 brocurres benxa. Peatcia https://m.edsoo.ru/5cctbebs
MaTpUYHOTO CHHTE3a
17 Tpancnsus — 6nocuHTE3 OCNKa https://m.edsoo.ru/396ea3f2
18 Hetcrerounpie Gopmbl xi3n — https://m.edsoo.ru/8177638b
BUPYCHI
19 DopMBI pa3MHOXKEHHUS OPTaHU3MOB https://m.edsoo.ru/96a7fce8
20 Meiio3 https://m.edsoo.ru/fad784a8
OOpa3zoBaHue U pa3BUTUE MOJOBBIX
21 KJ1eToK. ONJI0I0TBOPEHUE. 0.5 https://m.edsoo.ru/6373f7d2

JlabGopaTtopHast pabota Ne 4



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

«M3yyeHue cTpoeHMs TOJIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»

22

WNHuBuyanbHOE pa3BUTHE
OpPTaHHU3MOB

https://m.edsoo.ru/2a4596e4

23

I'enernka — Hayka o
HACIIEJICTBEHHOCTH 1
N3MCHYNBOCTU

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HAaCJEI0BaHUS
MPU3HAKOB. MOHOTHOPUIHOE
CKpEILIMBaHUE

https://m.edsoo.ru/62 laf1dd

25

JurubpuiHoe CKpeuBaHue.
3aK0H HE3aBUCUMOTO
Hacle0BaHUs MPU3HAKOB

https://m.edsoo.ru/b8f7fe72

26

ClenieHHOE HacleqOBaHue
npusHakoB. JlaboparopHas paboTa
Ne 5 «M3yuenue pe3ynbraToB
MOHOTHUOPHUIHOTO U TUTHOPUTHOTO
CKpEIMBaHUS y JIPO30QHIIBI Ha
TOTOBBIX MUKPOIIpENapaTax»

0.5

https://m.edsoo.ru/634751fe

27

T'eneruka nmona. Hacneqosanue
MPU3HAKOB, CLEMJIECHHBIX C MOJIOM

https://m.edsoo.ru/472b3{35

28

M3menunBocTh. HenacneacTeeHHas
M3MEHUMBOCTh. JlabopaTtopHas
pabota Ne 6. Mzyuenue

Mo (UKAITUOHHOMN
W3MEHYUBOCTH, IOCTPOCHUE
BapHaIMOHHOTO psiia U
BapUaIlMOHHON KPUBOII»

0.5

https://m.edsoo.ru/a81bbff1



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1

HacnencrBenHas 13SMEHUHBOCTD.
JIaGoparopHas padota Ne 7.

29 . 1 0.5 https://m.edsoo.ru/b3¢33d24
«AHanu3 MyTanuit y 1po30Quiist
Ha rOTOBBIX MUKpOIIpenapaTax»

30 T'enernka yemoseka 1 https://m.edso0.ru/9a8¢8d99
PesepBubIii ypok. O600ITICHIE TTO

31 teMe «HaciencTBEHHOCTD 1 1 https://m.edso0.ru/879866c6
W3MEHYUBOCTh OPTaHU3MOBY

32 Cenexkuus Kak HayKa U Ipoliecc 1 https://m.edsoo.ru/fcf6d1d6

33 MeTOHHUH JIOCTIDRCHMUA CeeKiiH 1 https://m.edsoo.ru/aeal 7cfc
pacTeHHi U )KUBOTHBIX
buorexHnonorus kak orpacib

34 1 https://m.edsoo.ru/b9419a7e
MPOU3BOJICTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOIT'PAMME



https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KJJACC

KoJsnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uu(ppoBbIe
Tema ypoka Kontposbhubie | IlpakTudeckne
n/m Bcero u3ydeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsbl

1 DBOIIONHS U METOJIbI €€ N3yUCHUS 1 https://m.edsoo.ru/f765¢251
" -

2 CTOPHA PasBHTHA TIPEACTaBICHHH 1 https://m.edsoo.ru/f7236852
00 2BOJTIOIIUHT

3 MuxposBoJIronHs 1 https://m.edsoo.ru/92e2cb7¢
[Tonynsauus kak sneMeHTapHas
SIMHUIA BHJIA U YBOJFOIUH.

4 JlaGoparopHnas padota Ne 1 1 0.5 https://m.edsoo.ru/6¢23fcce
«CpaBHeHUE BUIOB 10
MOP(}OIOTHIECKOMY KPUTEPUIO»

5 ABinicyiliie CHIIbI (lIeMeHTapHbie 1 https://m.edsoo.ru/c9ca7ec2
(haKTOPBI) IBOTIOIUH

6 EcrecTBeHHBINH 0TOOD ¥ €10 (POPMBI 1 https://m.edsoo.ruw/6e175a57
Pe3ynbTaThl 3BOIIONUH:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
BHu000pa3oBanue. JlaboparopHas

7 H1000P patop 1 0.5 https://m.edsoo.ru/2d74ael9
pabota Ne 2 «Onucanmne
MPUCIIOCOOIIEHHOCTH OpraHu3Ma u
€€ OTHOCHTEIILHOTO XapaKTepar»
Hanpasnenus n mytu

8 1 https://m.edsoo.ru/cec9b3 53
MaKpO3BOJIOIINHU

9 HeoOGpatumocts 3BOMIOIINN 1 https:/m.edsoo.ru/88f6dcd6



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6

Wcropust xu3Hu Ha 3emiie u

10 . https://m.edsoo.ru/19b89985
METO/IbI €€ N3yUEeHUs
r

11 HITOTESHT TTPOHCXOAVICH A AU HH https://m.edsoo.ru/7f268f1le
Ha 3eMiie
PazButue xu3Hu Ha 3emiie IO 3pam

12 https://m.edsoo.ru/45189341
U TepuoiaM
OCHOBHBIE 3TaNbI BOJIIOINH
PacTUTEIHLHOTO B )KUBOTHOT'O MHUpa.
ITpaktuueckas padora Ne 1

13 P p 0.5 https://m.edsoo.ru/f256a36b
«/3yyeHue nckonaeMbIX OCTaTKOB
pacTeHuil U KUBOTHBIX B
KOJUIEKIAAX)
CoBpeMeHHas cucTeMa

14 https://m.edsoo.ru/581911 6e
OpPTraHHYEeCKOTO MUPA

15 IBOIIOLHS HENOBEKA https://m.edsoo.ru/b4c1d468
(anTpoOmorenes)
JiBmxymme critbl ((hakTopbl)

16 https://m.edsoo.ru/7ad5 5eb9
aHTPOIOTeHEe3a
OCHOBHBIE CTaUHU dBOJIOIUH

17 https://m.edsoo.ru/81d88b86
yeJI0BEeKa
q

18 CJIOBCHCCKHUE PAChl 1 PUPOAHLIC https://m.edsoo.ru/2374alel
aJanTanny YeIoBeKa
PesepBHbIii ypok. O6o0mIeHHe Mo

19 TeMe «BO3HMKHOBEHME U Pa3BUTHE https://m.edsoo.ru/dd4662c2
JKU3HU Ha 3eMIie»

20 DKOJIOT U KaK HayKa https://m.edsoo.ru/abf8cb57

21 Cpeapt 0bnTanHA 1 SKOTOTHYECKHE https://m.edsoo.ru/9d2ca73f

(hakTopsI



https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f

22

Aobuorudeckue haKkTOpHI.
JlaGopatopHnas pabota Ne 3.
«Mopdooruueckre 0COOCHHOCTH
pacTeHU U3 pa3HbIX MECT
oburtanus». Jlaboparopuas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3sBUTHE YEPEHKOB KOJIeyca»

0.5

https://m.edsoo.ru/afad9188

23

buotnueckue dakTopb

https://m.edsoo.ru/a4928c61

24

DKOIOTHYECKHE XapaKTePUCTUKHU
nonyssauuu. [Ipaktuueckas padora
Ne 2 «IToacuéTt mIoTHOCTH
MOMYJISAIUIA pa3HBIX BUJOB
pacTeHui»

0.5

https://m.edsoo.ru/d6945d54

25

CoolmecTBa OpraHu3MoB —
OMOIIEHO03

https://m.edso0.r1u/88d19c62

26

DKOIIOTHYECKHE CUCTEMBI
(9KOCHCTEMBI)

https://m.edsoo.ru/lead9dff

27

OcHoOBHBIE TOKa3aTeNH
9KOCHCTEMBI. DKOJIOTHYECKHE
nupamuipl. CBOMCTBA IKOCUCTEM.
Cykueccus

https://m.edsoo.ru/8cb85173

28

HpI/IpOIIHBIC OKOCHUCTEMBI

https://m.edsoo.ru/738929d3

29

AHTpOHOI‘eHHBIe 9KOCHUCTEMBI

https://m.edsoo.ru/c5534e2d

30

buocdepa — rimobansHas
’KOocucTeMa 3emiin

https://m.edsoo.ru/6¢4997cf

31

3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

https://m.edsoo.ru/c929ffbc

32

YenoseuecTBO B Onochepe 3emin

https://m.edsoo.ru/482d6168



https://m.edsoo.ru/afad9188
https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/6c4997cf
https://m.edsoo.ru/c929ffbc
https://m.edsoo.ru/482d6168

CocyuiecTBoBaHNE IPUPOIBI U

https://m.edsoo.ru/ee2b94a4

33 1
YyeJI0BEYECTBA
PesepBHbiii ypok. O6o0IIeHNe
34 TeMbl «Coo011iecTBa 1 1 https://m.edsoo.ru/82c3bb5f

OKOJIOTHYECKHUE CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

34

2.5



https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/82c3bb5f




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU PO PAMMBI

IIpoBepsiemble MpeAMeTHBIE Pe3yIbTAThI 0CBOCHUS OCHOBHOM
00pa3oBaTeILHOM MIPOrPaMMBbI CPeIHEro 001ero 00pa3oBanus

ChopMUPOBAaHHOCTh 3HAHUN O MECTE M PO OHOJOTHH B CHCTEME
HAyYyHOrO0 3HAHHMS €CTECTBEHHBIX HayK, B (OPMHpPOBAHUU
COBPEMEHHOW E€CTECTBEHHO-HAYyYHOW KapTHHbI MHUpPAa M HAy4HOTO
MHUPOBO33PEHHUS; O BKJIAJE POCCUHCKMX M 3apyOEKHBIX YUEHBIX-
O0uoJ0roB B pa3BuUTHE OMONOruHM; (PYHKIMOHAIBHOW IPaMOTHOCTH

YCJIOBCKA AJId pCIICHU A ) KU3HCHHBIX 3a1a4

YMeHue packpblBaTh CoOJiepKaHHE OWOJOTHYECKUX TEPMHUHOB U
MOHSATHH: KU3Hb, KJIETKA, OpraHu3M; MeTabosn3M (0OMEeH BEIIECTB U
MpEeBpallCHUE PHEPruu), roMeocTas (CaMoperyJisiius), ypoBHEBas
OpraHH3allMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEIPOAYKIIHUS),

HaCJICACTBCHHOCTb, UBMCHYUBOCTL, POCT U Pa3BUTHUC

YMenue  um3naraTth ~ OMOJIOTHYECKHE  TeopuH  (KJIETOYHas,
XpOMOCOMHasi, MyTanimonHas), 3akoHbl (I. Mennens, T. Moprana,
H.U. BaBumoBa) u yueHus (0 IEHTpax MHOrooopasus u
MPOUCXOXKICHUS  KYyJIbTypHBIX  pacteHuit H.M. BaBwuiosa),

ONpCACIATh T'PAHULIBI UX MPUMCHUMOCTH K KHUBBIM CUCTCMaM

YMeHue BIAACTh METOJaMH HAaydYHOTro TIO3HAHUS B OHOJIOTHH
(Habmro/IeHne W OMMCAHUE JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHUIA;
OpraHu3amMs ¥ TPOBEJACHHE OWOJIOTUYSCKOTO OSKCIICPUMEHTA,
BBIJIBIDKEHHUE  THUIOTE3bI,  BBISBJICHHE  3aBUCHMOCTH  MEKIY
U CCIIE Ty eMBIMHU BEJIMYUHAMHU, 00BICHEHHE MOy IS HHBIX
pe3yJbTaTOB, WCIOJbB30BAHHBIX HAYYHBIX IMOHATHH, TEOPUU U
3aKOHOB;, YMEHHE JejaTh BBIBOABl HAa OCHOBAHHM IOJYyYECHHBIX

PE3YJIBTATOB)

10 KJIACC

Kon
MpPOBEPsSIEMOro
pe3yJjbTara

1

2

3

4

5

YMeHue BBIJCIATh CYHICCTBEHHBIC NPHU3HAKH BHUPYCOB, KIETOK
MPOKApPUOT ¥ DYKAPUOT, OJHOKJICTOYHBIX M MHOTOKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH WPOIECCOB OOMEHa BEIECTB U
MPEBpAIllCHUS YHEPTUH B KJIETKE, (POTOCHHTE3a, TIACTUYECKOTO U

SHEPreTHYECKOro  OoOMEHa, XEMOCHHTE3a, MHTO3a, Melo3a,




OIIOAOTBOPCHUA, PASMHOXKCHUSA, HWHIUBUAYAJIBHOIO pPa3BUTUA

opraHusma (OHTOT€HE3)

YMeHuEe TNPUMEHSTHh TIOJyYCHHBIC 3HAHHS I OOBSICHEHUS
OMOJIOTHYECKUX MPOIICCCOB M ABJICHUM, U TIPUHATHS TPAKTHICCKUX
peIicHU B TOBCEIHEBHOW JKM3HH B IEIIX OOCCIeUeHUs
0€30MacCHOCTH CBOETO 37I0POBbSI M 3I0POBBS OKPYKAIOIIUX JIFOJICH,
COONIOICHUST HOPM TPaMOTHOTO TOBEJACHUS B  OKpYKaroIei
OPUPOJHON cpele; MOHUMaHUWE HEOOXOIMMOCTH HCIOIb30BAaHUS
JNOCTHIKEHUU COBPEMEHHOW OHONIOTMU W OWOTEXHOJOTHH s

PallMOHAJIBHOT'O IMTPUPOAOITOJIB30BAHU A

YMeHue pemiaTh dJIEMEHTAPHBIC TEHETUYECKHUE 3a7a4d Ha MOHO-
TUTHOPUIHOE CKpEIMBaHUE, CIIETUICHHOE HACIeI0BAHUE; COCTABJISATH
CXeMbl ~ MOHOTHOPHIHOTO CKpEIMBAaHHWSA I  TpeACcKa3aHus

HaCJICAOBAHUA TPHU3HAKOB Y OpraHu3MOB

YMeHue BBINOJMHATH J1a0OpaTopHble W TPAKTUYECKUE pPAOOTHI,
coOmonarhy mpaBuia npu pabore ¢ ydeOHBIM W J1a0OpPaTOPHBIM

00opyI0BaHHEM

YMeHue KpUTUYECKH OLICHUBATh U UHTEPIPETHPOBATH UH(POpMaIIHIO
OMOJIOTMYECKOT0 COZAEp)KaHUs, BKIIOYAIOIIYI0 ICEBIOHAYYHBIE
3HaHUS U3 pa3nuyHbIX HcTouHHKOB (CMU, HaydHO-TOMYJISpHBIE
MaTepuaibl); 3TUYECKHE ACIEKThl COBPEMEHHBIX MCCIENOBAHMI B

OMOJIOTHH, MEOUIINHE, OMOTEXHOIOT NI

10

YMeHue co3naBaTh COOCTBEHHBIC TICEMEHHBIC H YCTHBIE COOOIICHN,
000011ast OMOIOTUYECKYI0 MH(POPMAITHIO M3 HECKOJIBKHUX HCTOYHHUKOB,

I'PpaMOTHO UCITOJIb30BATh MMOHATHIHBIN arrapar OuoJIornu

11 KJIACC

Kon
NPOBEPsSIEMOro
pe3yJjbTara

IIpoBepsiemble nMpeAMeTHBIE Pe3yJabTAThl 0CBOCHUA OCHOBHOM
o0pa3oBaTe/IbHOIl MPOrpaMMBbI CpeIHero oo1ero 00pa3oBaHus

CdhopMUpPOBAaHHOCTH 3HAHUW O MECTE W POJIM OMOJIOTHHU B CHUCTEME
HAay4YHOro0 3HAHUSA €CTECTBEHHbIX HayK, B  (opMHUpOBaHUU
COBPEMEHHON €CTeCTBEHHO-HAy4YHON KapTHHBI MHpa M Hay4yHOI'O
MHUPOBO33PEHHUS; O BKIJIAJE POCCHUICKMX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OWONOruu; (PyHKIMOHAIBHONW I'PaMOTHOCTHU

YCJIOBCKA JJIA pCIICHU A ) KU3HCHHBIX 3a/la4




YMeHue packpblBaTh COJIEpKaHUE OUOJIOTMYECKUX TEPMHUHOB U
HOHSTUN: BUJ, TOMYJALUS, TeHOPOH, BOJIOUS, ABUKYIINE CUIIBI
(dakTopsr) IBONIONUHA,  MPUCIHOCOOIIEHHOCTh OpPTaHU3MOB,
BHUJI000pa30BaHME,  JKOJOTMYEeCKHe  (aKTOpbl,  IKOCHCTEMA,
OPOAYIEHTHl, KOHCYMEHTBI,  PEIyLIeHTbl, [eNH  THUTaHUus,

9KOJIOTUYECKas MUpaMuIa, OMoreoleHos, onochepa

YMeHue uznaratb OMoJIornyeckue Teopruu (IBOOLUOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUs  HBOJIOLMH), 3aKOHBl H
3aKOHOMEPHOCTH (3apozpiiieBoro cxoncrsa K.M. bapa, yepenoBanus
IJIaBHBIX HapasJyieHUu u nmyteit 3Bomonuu A.H. CeBeprioBa, yueHus
o Ouochepe B.M. BepHaackoro), omnpeaensTh TpaHUIBl HX

MPpUMCHUMOCTHU K )KMBBIM CUCTCMaM

YmMmeHune BJIaACTb METOAAMU HAYYHOI'O IIO3HAHHS B OHoJIOrHn
(Ha6J'IIO,I[eHI/Ie U OIMHUCAHUC KXUBBIX CUCTEM, IIPOLICCCOB U HBHCHHﬁ;
opraHu3anusa W IPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBHKCHUC T'HITIOTEC3hI, BBIABJICHHUC 3aBUCHUMOCTHU MCKIAY
HuccieayeMbiMu BCIIMYMHAMU, 00BsICHEHHE MOJYUYCHHBIX
PE3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ n
3dKOHOB; YMCHHC [ICJIaTb BbIBOJbI HAa OCHOBAHHH IIOJYYCHHBIX

pE3yIbTATOB)

YMmenne BBIICNIATh  CYIIECTBEHHBIE MPU3HAKH CTPOCHUS
OMOJIOTUYECKHX OOBEKTOB: BHUJOB, TMOMYJALHNN, MPOMYIIEHTOB,
KOHCYMEHTOB, PEIyIEHTOB, OHOTEOLIEHO30B U  JKOCHCTEM;
0COOEHHOCTH MPOLIECCOB HacJIeICTBEHHOM H3MEHYUBOCTH,
€CTECTBEHHOTO O0TOOpa, BHI000pa30BaHMs, IPHUCIIOCOOIECHHOCTH
OpraHW3MOB, JCHCTBHS JKOJIOTHYECKHX (PAKTOPOB HA OpPraHHU3MBI,
IIepeHoca BEUIECTB M I[OTOKAa JHEPruM B  DKOCUCTEMAX,
AHTPOIIOTEHHBIX HM3MEHEHHH B JKOCHUCTEMAX CBOEH MECTHOCTH,

KpPYTrOBOPOTA BEIIECTB U OMOT€OXMMHYECKUX IIUKIIOB B Ouocdepe

yMeHI/Ie HpI/IMeHSITI) HOJ'Iy‘-IeHHI)IC 3HAHUA JJIA O6T)$ICHeHI/I$I
OMOJIOTUYECKHUX TTPOLIECCOB U SIBJICHUM, IJIs1 IIPUHSATHSI TPAKTHUUECKUX
pelIeHH B TIOBCEIHEBHOW JKM3HM B LEMAX OOeCIeUeHUs
0€30MacHOCTH CBOETO 3/I0POBbsSI U 370POBbS OKPYKAIOIIWX JIHOJICH,
coOMIOICHUST HOPM TPaMOTHOTO TMOBEJACHUS B  OKpY’KaroIei
MPUPOJHON cpejie; TMOHMMAaHUE HEOOXOIMMOCTH HCIOJIb30BaHUS
JOCTH)KCHUW ~ COBPEMEHHOH  OWOJOrMM JJIi  pallMOHAIBHOTO

MNpUpOAOITIOJIb30BAHUA




YMeHue pemaTh 3JIeMeHTapHbIe OMOJIOTUYECKUE 3a1a4H, COCTABIIATh

CXEMBI IIEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LIETIH U TAaHHUSI)

YMeHHe BBINONHATh J1a0OpaTOpHbIE W TPAKTUUYECKUE pPadOTHI,
coOmoiaTh TpaBWJIa TpPH paboTe C ydyeOHBIM M JabOopaTOpHBIM

000pyI0BaHHEM

YMeHue KpUTHUIECKU OIICHUBATh U HHTEPIPETHPOBATH WH(POpMAITHIO
OMOJIOTUYECKOTO  COAEPIKAHMS, BKIIOYAIOIIYI0 IICEBJOHAYUYHbIE
3HaHUSI U3 paznuuyHbIX HcTouHMKOB (CMU, HayuyHO-TIOMyJIsIpHBIE
MaTepHabl); pacCMaTPUBATh TII00ATBHBIC IKOJIOTUUECKHUE TPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3HUIINIO

10

YMeHue co3naBatb COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COOOIICHHS,
0000111as1 OMOTOTUYECKYI0 MH(POPMAITHFO U3 HECKOJIBKUX UCTOUHUKOB,

I'PaMOTHO HMCIIOJIb30BaTh MOHATHIHBIN anmapar OuoJIoruu




HPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUSA

1 buonorus kak Hayka

11 buonorus — nayka o xuBoil npupone. Ponbp Ouonoruu B (opMupoBaHuH

COBpPEMEHHOM HayuyHOU KapTuHBI Mupa. Cructema OMOJOTHYECKUX HAYK

MGTOI[BI IMO3HAHUS KUBOU IIPpUPOIbI (Ha6J’IIOI[eHI/Ie, OKCIICPUMCHT, OIIMCAHUC,
1.2 HU3MCEPCHHUC, I(J'IaCCI/I(I)I/IKaI_II/I}I, MOACIINPOBAHUEC, CTATHUCTUYCCKAA 06pa60TI<a

JTAHHBIX )

2 JKuBbl€e CHCTEMBI U KX OpTraHU3aIUs

-1 JXuBbie cucteMbl (0MOCHUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. CBoiicTaa
' OMOCHCTEM M HX pa3HOOOpasue

- YpoBHH opraHu3anui OMOCHUCTEM: MOJIEKYJISIPHO-TeHETHUYECKHH, KICTOYHBIMH,
OpraHU3MEHHBIN, MONMYJIAIMOHHO-BHI0BOM, IKOCHCTEMHBIN, OrochepHBbIii

3 XUMHUUYECKUH COCTaB U CTPOCHUE KIIETKU

XUMUYECKUN COCTaB KJIETKH. XHMMHUYECKHE DJIEMEHTBI: MaKpPOIJIEMEHTHI,
3.1 MHUKpPODJIEMEHTHl. Boma W MuHepaibHble BemecTBa. (DyHKIMM BOIBI U

MHUHCPAJIbHBIX BCIICCTB B KJICTKE. Ho;mep)KaHHe OCMOTHYECKOTr0O OajaHca

benku. CoctaB m crpoeHHe OEIKOB. AMHHOKHCIOTHI — MOHOMEpPHI OEIIKOB.
Heszamenumble M 3aMeHHUMbIE AMUHOKHCIOTHI. AMHUHOKHCIOTHBIN COCTaB.
YpOBHU CTPYKTYpPBI OETKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
12 YeTBEpTUYHAsl CTPYKTypa). XHUMHYECKHe cBoilicTBa OenkoB. buonormyeckue
' (GyHKIIUU OENKOB.

®depMeHTHI — OnoJorudyeckue karanusaropsel. CTpoeHue pepMeHTa: aKTHUBHBIN
LEHTp, cyOcTpatHas crneuududHocts. Kodepmentsl. Butamunbel. Otnuuus

(bCpMCHTOB OT HCOPraHUYCCKUX KAaTaJIn3aTOPOB

VYrieBoasl: MOHOCaxapu bl (IJII0K03a, pud03a U 1e30KCUpr003a), Aucaxapu /bl
(caxaposa, JakTo3a) W TOJUcaxapuabl (Kpaxmall, TJIHUKOTEH, IIEJITI0N03a).
buonornueckne GyHKIHH yTIIEBOIOB.

33 Jlumuael:  TpUTIMLNEpPUABl, cTepounbl, dochomunuasl. [ uapodunbHO-
ruapodoOHbIe cBoiicTBa. buonornueckue ¢yHknwu iumnuaoB. CpaBHEHUE

yrieBoaoB, OEIKOB U JIMIIU 0B KaK UCTOYHHUKOB OHCPTUH
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Hyxneunossie kuciorsl: IHK u PHK. HykiieoTn is1 — MOHOMEpBI HYKJIIEHHOBBIX
kuciotr. Crpoenne u ¢ynkuun JHK. Ctpoenme um ¢ynkumm PHK. ATO:

CTpOeHHE U QYHKIUU

3.5

HI/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TCOpHL. MeTtoasl HU3YYCHHA KIICTOK

3.6

Kierka kak nenoctHas xuBas cucreMa. OOuMe Npu3HaKku KIETOK: 3aMKHYTast
HapykHass mMemOpana, mosiekyibl JJHK kak renernueckuii anmapar, cucrema

cuHTE3a OeKa

3.7

Tumbl KIETOK: dyKapruOTHUYECKas U TpokaproTuyeckas. OCoOEHHOCTH CTPOSHUS
MpOKapUOTHUYECKON kieTku. Krerounas crenka Oakrepuit. Crtpoenue
JYKApUOTUUYECKOU KJIeTKH. OCHOBHBIE OTJIMYMSI PACTUTEIBHOM, KUBOTHOU U

rpuOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢dbynkuun. [1nazmatuueckas memOpana, e€ cBoiicTBa M pyHKIHH. [{uTomnnazma u
e€ opranouapl. OHOMEeMOpaHHBIE OPraHOUABI KIETKH: SHJOMIIa3MaTHYeCKas
cetb (OIIC), anmapar [ompmxku, auzocoMsbl. [lomyaBTOHOMHBIE OPraHOWIBI
KJIETKU: MUTOXOHIAPUU, IIIACTU B, [IponcxoxaeHne MUTOXOHIPUM U TIJIACTU L.
Buapl nnactua. HememOpanHbie OpraHOUIbI KIETKH: PUOOCOMBI, KIIETOYHBIHA

LIEHTP, PECHUYKHU, )KTYTUKU. DYHKIIMU OPraHOUAOB KJIETKU. BKiroueHus

3.9

SAnpo — perynaTopHblii eHTp kieTku. CTpoeHue siapa: siepHas 000J0YKa,

KapuoIiazma, XpOMaThH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHCHIOPT BELIECTB B KIIETKE

Kusu CACATCIBHOCTD KIICTKHU

4.1

OO6meH BelecTB, WK METa0OIU3M. ACCUMUIAIUSA (TIaCTUYECKU OOMEH) U
JTUCCUMIIISIITUSA (QHEPTETHYSCKU OOMEH) — JIB€ CTOPOHBI €IMHOIO Iporiecca
MeTrabonn3ma. Turnbl oOMeHa BEIecTB: aBTOTPOGHBIN U reTepoTpodHbIii. Pois

(hepMeHTOB B 0OMEHE BEILIECTB U IPEBPALLICHUN YHEPTUH B KIIETKE

4.2

dorocunTe3. CBeToBas u TeMHOBas (hasbl poTocunTe3a. Peakiuu horocuHTe3A.
O¢ddextuBHOCTH hoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A IS J)KU3HH Ha 3eMile.
Bnusinue ycnoBuiéi cpenpl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHHS €TO
MIPOAYKTUBHOCTH Y KYJIETYPHBIX PACTCHUU.

XeMocuHTe3. XEeMOCHHTE3UpYIoNe OakTepru. 3HaueHUE XEMOCHHTE3a JUIs

JKA3HU Ha 3eMite

4.3

DHepreruyeckuii oOMeH B KieTke. PaclienseHue BeliecTB, BbIACNCHUE U
aKKyMYJHMpPOBaHUE SHEPrMM B KIETKE. OTalbl 3HEPTeTUYECKOro oOMeHa.
I'mukonus. bpoxxenue u ero Buasl. Kuciaopoanoe okuciaeHue, MM KJIETOYHOE

npixanue. J(PpHEeKTUBHOCT YHEPTETHUECKOro 0OMeHa




4.4

Peakuumn wmatpuynoro cunre3a. lenernueckas wunHdopmanus u JHK.
Peanu3zanus renernueckoil nHGopMaIuy B KieTke. ['eHeTHYecKuii Ko U ero
coiictBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpancnsius — 6uocunTe3

oenka. KogupoBanue amuHOKHCIOT. Poste pubocom B GnocuHTese Oenka

4.5

Hexnerounsie Gopmer xu3nu — Bupychl. ctopus oTkpeiTus supycos (JI.U.
WBanoBckwuit). OcoOOEHHOCTH CTPOEHUS U IKU3HEACATEIBHOCTH BUPYCOB.
bakrepuocdaru. bonesnu pacteHuil, )KUBOTHBIX W YEJIOBEKAa, BBI3bIBAEMbBIE
BUpycamu. Bupyc ummynoznepunura uenoseka (BUY) — Bozdyaurens CITN a.

[IpodunakTuka pacpocTpaHeHUsI BUPYCHBIX 3a00JIeBaHUN

Pa3mHOXeHUE 1 MHIUBHUAYyAIbHOE Pa3BUTHE OPTraHU3MOB

5.1

KneToynslii 1MKI, WM JKW3HEHHBIM HHUKI KieTku. MHTepdaza u MHUTO3.
[Ipoueccel, mporekaronme B HHTEpdasze. Permkaius — peakus MaTpuaHOTO
cunteza JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHUIL
JIMTionIHpI - M TAlJIOMAHBIA  XPOMOCOMHBIE  HA0Opbhl.  XPpOMAaTHU/IBI.
[MuTosornyeckre OCHOBBI Pa3sMHOKEHUS W HWHIWBUIYyAIBHOTO pa3BUTHS
OpraHU3MOB.

Henenue kierku — Muto3. Crtaauu muto3a. IIpouecchl, npoucxozsiue Ha

PAa3HBIX CTaAUAX MUTO3A. buonoruueckuii CMBICI MHTO3a

5.2

@®opMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe M mojoBoe. Buasl Gecrionoro
Pa3MHOXKEHHUS: JEJICHUE HaJABOE, NOYKOBAaHUME OJHO- U MHOTOKJIETOYHBIX,
cropoobpa3oBaHHe, BEreTaTUBHOE pa3MHOXKEHHE. HckyccTBEHHOE

KJIOHUPOBAHUEC OPTaHU3MOB, €0 3HAUYCHUC JI CCIICKIINN
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[TonoBoe pa3MHOXEHUE, €70 OTIHYUS OT OECIOIIOTO.
Meiio3. Craguu wmeito3a. Ilpoueccel, mpoucxosime Ha CTaausX MeWo3a.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buosiorndeckuii CMbICin u

3HayeHue Meilo3a

5.4

l'amerorenes — mporecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10s10BBIE
’KeJe3bl: CEMEHHUKH U ASMIHUKH. OOpa3oBaHUE U PA3BUTHE MOJOBBIX KIECTOK —
ramer (CrepMaTo30u /1, sIMIEKIeTKa) — criepMarorenes u oorenes. OcobeHHocTH

CTPOCHUS SIMIIEKIIETOK U criepMaro3onaoB. Onnonorsopenue. [lapreHorenes

5.5

NunuBunayanpHoe pasBuTHE (OHTOTeHE3). OMOpPHOHANBHOE  pa3BHTHE
(smOpmorenes). Dtanbl SMOPUOHATBHOT'O PA3BUTHSA Y TIO3BOHOYHBIX )KUBOTHBIX:
npoOneHue, racTpysius, opranorenes. [loctamOproHanbsHOE pa3BuTHe. TUITBI
MOCTAIMOPHOHATIBHOTO PA3BUTHS: MPSAMOE, HENpsMoe (TMYMHOYHOE). Biusaue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (PaKTOPBI, CTOCOOHBIE BBI3BIBATH BPOKAEHHBIE
ypOACTBa.

Poct u pasButue pacrenuii. OHTOreHe3 LBETKOBOI'O PACTEHHS: CTPOEHUE

CCMCHHU, CTaIlUU pa3BUTUIA




HaCHCILCTBCHHOCTB U UBMCHUYMUBOCTH OPraHM3MOB

6.1

Hpez[MeT K 3aJa4 IrCHCTUKHU. I/ICTOpI/IH Pa3BUTUA I'CHCTHUKU. Bxnan pOCCHﬁCKPD(
n 3ap}I6e)KHI:>IX y‘-IéHBIX B Pa3BUTUC TI'CHCTHUKMU. MeToapl T€HETUKU
(FI/I6pI/II[0J'IOI‘I/I‘{eCKI/II71, HHTOFGHCTHQCCKHﬁ, MOJ'ICI(y.TIHpHO-FCHCTHHCCKHﬁ).
OCHOBHBIC T€HETHYECKUEC ITOHATHS. | eHeTHueckas CUMBOJIMKA, UCITOJIbL3Y EMad B

CXeMax CKpeluBaHUM

6.2

3aKOHOMEPHOCTH HAcCJ€IOBaHMs MPU3HAKOB, yCTaHOBJIEHHBIE ['. Menaenem.
MonorubpuaHoe ckpemyBaHue. 3aKOH eAuHOooOpa3us THOPHUIOB IEPBOTO
nokonenus. [lpaBuiio nOMHUHUpOBaHUSA. 3aKOH pacUICIICHUS MPU3HAKOB.
l'unore3a unctoTel ramet. [loaHOE U HEMOTHOE JOMUHHUPOBAHHUE.

JurubpuHoe ckpenBanme. 3aKoH He3aBUCHUMOT0 HacleA0BaHUS MMPU3HAKOB.
[{uToreHeTn4eckne OCHOBBI TUTHUOPUIHOTO CKPEIIMBAHUS. AHAIU3UPYIOIIEe
cKkpemuBaHue. lcnonb3oBaHMEe aHAIM3UPYIOLIETO  CKPEIIMBAHUSA  JUIS

OMpCACIICHUA I'CHOTUIIA ocobu

6.3

CuenieHHOe HacenoBaHue npu3HakoB. Pabota T. MopraHna no crenjieHHOMy
HacjeloBaHHWIO TeHoB. HapymeHuwe cuemyieHuss TE€HOB B  pe3ysbraTe
KpOCCHUHIOBEpa. XPOMOCOMHAasi TEOpHUsl HAacleACTBEHHOCTU. [‘eHeTnueckue
KapThl.

I'eneruka mosia. XpoOMOCOMHOE ONpeaeiIeHUE Moja. AyTOCOMBI M TIOJOBBIE
XpoMocoMbl. ['oMorameTHble U reTeporaMeTHbie opranu3mbl. HacnenoBanue

IIPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

M3menunBOCTh. BHABI H3MEHUMBOCTH: HEHACICICTBEHHAS U HACJCICTBCHHASL.
Posmp cpeapl B HEHAcNEeACTBEHHOM HM3MEHYMBOCTH. XapaKTEPHUCTUKA
MOAN(UKAITMOHHON M3MEHUYMBOCTH. BapuanMoHHBIN psii ¥ BapHallMOHHAS
kpuBas. Hopma peakunu npuszHaka. KonumyecTBeHHbIE M KayeCTBEHHBIC

MPU3HAKU U UX HOpMa peakunu. CBoiicTBa MO (UKALIMOHHON U3MEHUHBOCTH

6.5

HacnmencrBenHass, WiaM TIe€HOTHIHMYECKas, HW3MEHYMBOCTh. KoMmOMHATHBHAaSL
M3MEHUYMBOCTh. Meiio3 W MONOBOM TMpolecc — OCHOBAa KOMOMHATHUBHON
W3MEHUMBOCTU. MyTanmoHHass HM3MEHYMBOCTh. Kiaccudukanus MyTaruii:
T€HHBIE XPOMOCOMHBIE, TECHOMHBIE. HacTOTa M MPUYMHBI MyTalluii. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTMYECKUX PSIOB B HACIECACTBEHHOW M3MEHUYMBOCTU

H.W. BaBuiosa

6.6

I'eneruka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOIIbI T€HETHKU
YyeJloBeKa: TeHEaIOTHYCCKUM, OJIM3HCIOBBINH, LIUTOTr €HETUYECKUIA,
OMOXUMHUYECKUN, MOJIEKYyIsIpHO-reHeTHYeckuil. COBpEeMEHHOE OIpe/eieHIe
TEHOTHUIIA: IOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YU CJIE C
nomompio [II[P-ananmu3a. HacnencrBennble 3a00eBaHMs YeIOBEKA: I'€HHEIC

Oone3Hu, 60JIe3HH ¢ HACIEICTBEHHON NPEIPaclo0oKEHHOCTBIO, XPOMOCOMHBIE




6onesnn. CoMaTH4eCKUe W TEeHEepaTUBHBbIE MyTanuu. [IpUHIMIBI 370POBOTO
06pa3a KHU3HHU, OJUArHOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JCUYCHHUSA TCHCTHUYCCKHUX
Oone3Hei. Menuko-reHeTnueckoe KOHCYJIETUPOBAHHUE. 3HaueHue
MeI[HHHHCKOﬁ TCHCTUKKU B TMPCAOTBpAlICHUU W JICUCHUU T'CHCTUUYCCKHUX

3a00JIEBAHU N YeI0BEKA

CCHGKL{I/IH OpTaHU3MOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuusi Kak HayKa M Ipouecc. 3apokKJI€HUE CEJIEKIIUU U JOMECTHKALIMS.
VYyenue H.M. BaBunoBa o 1meHTpax NPOWCXOXKIACHUS M MHOT000pasus
KYJbTYPHBIX pacTeHui. L{eHTphl mponcxoxkaAeHH S JOMAIIHUX KUBOTHBIX. COpT,

mopoJia, miraMm

7.2

CoBpeMeHHbIe METO/IbI CeNeKIIMU. MacCoBBI M WHIMBUIYAIbHBIH OTOOPHI B
CEJIEKIIMM pacTeHUM U KUBOTHBIX. OLIeHKa JKcTepbepa. bimskopoacTBeHHOE
cKpemuBaHue — UHOpuIuHT. Uncras nuHus. CKpelyBaHUE YUCTBIX JIMHUM.
I'ereposuc, nnu rubpuanas cuiia. HepoacrBeHHoOeE CKpelBaHue — ayTOPUIUHT.
Otnanénnas rubpuauzanus u e€ ycrnexu. VICKycCTBEHHBIN MyTareHes u
MIOJIy4CHHUE IOIUIIONI0B. JIOCTHMKEHUS CENEKLUHUHM PACTCHHH, )KUBOTHBIX H

MHKPOOPraHU3MOB

7.3

buorexHonorust kak oOTpacib NPOU3BOJCTBA. ['€HHas HMHXKEHEpUs. OTalbl
coznanusi pexkomOunantHoW JIHK u Tpancrennsix opranmsmoB. Kierounas
nHxeHepus. Kierounsle KynbTypbel. MUKPOKJIOHAIBHOE Pa3MHOXKECHUE
pactenuii. KiloHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX
OpPraHu3MOB. DKOJIOTHUECKUE U dTudeckue mpodiembl. [MO — reHeTndecku

MO (PUITTPOBAHHBIC OPTaHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUSA

DBOMIOLIMOHHAA OMOJIOT UL

1.1

DBOJIOIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTUH.

CBunerensctBa sBomonuu. IlameoHTonOrHuYeckue: MOCIEAOBATEIBHOCTD
NOSBJICHHUS BUIOB B ITaJCOHTOJIOTHYECKON JIETONHCH, MEPEXOTHBIC (OPMBI.
buoreorpaguueckue: cxoactBo u pasnuune GayH u (uop MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTUUECKHE: CXOJCTBA M pa3Nuyusi SMOPHOHOB Pa3HBIX
BHJIOB IIO3BOHOYHBbIX. CpaBHI/ITeJ'II)HO-aHaTOMI/ILIeCKI/IeZ T'OMOJIOI'MYHBIE,

AHAJIOTUYHBIC, PYAUMCHTAPHBIC OpraHbl, aTaBHU3MBI. MOJ'ICKy.]'IHpHO -




OMOXHMHUYECKHE: CXO0ACTBO MEXaHHM3MOB HACICACTBCHHOCTH M OCHOBHBIX

MeTabO0JIMUeCKUX MyTel y BCEX OpraHu3MOB

1.2

OpomonuonHas Teopuss Y. Jlapuna. Ilpennochliky BO3HUKHOBEHHS
JapBUHM3MA. JIBUXKylLIME CHIIBI 3BOJIOLUU BUIOB 10 J[apBUHY (M30BITOUHOE
pa3sMHOKEHHUE IIPU OTPAaHUYEHHOCTH PECYPCOB, HEOIIPEIEIEHHAS U3MEHUNBOCTD,

6oppba 3a CyIIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunternueckass teopust sBomonuu (CTD) M OCHOBHBIE €€ TOJIOKEHHUS.

Muxkpososrouus. [Tonmynanus kak efMHANA BUJIa U 3BOJIIOLUU

1.4

JBrxyume cuibl (GakTopbl) 3BOJIOLMU BUJOB B IpuUpoje. MyTaluOHHbIA
MpoIecC ¥ KOMOWHATUBHASI M3MEHUNBOCTb. [1OMyIAIIMOHHBIE BOJIHBI U JIperd
reHoB. M3onsauus u murpanus. EctectBeHHBIN 0TOOp — HanpaBJIsIOIIK i pakTop
3BONIIOLIMH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoGeHHOCTh OpPraHU3MOB Kak pe3yabTaT dBodronuu. Ilpumeps
MPHUCIIOCOOJIEHUH y OpraHu3MOB. ApoMOp(hO3bI H HIMOAJAIITALIHH.

Bun u  Bunoo6pasoBanue. Kpurtepun Buga. OcHOBHBIE  (QOPMBI

BUJ1000pa30BaHUsL: TeorpadruecKoe, IKOJIOrHYECKOe

1.5

Makpospomtonus. Dopmbl  IBOMIONUU:  QUIIETHYECKas, JUBEPreHTHas,

KOHBCPI'CHTHAs, ITapaJlJICIIbHAs. HeO6paTI/IMOCTB OBOJIFOIIN A

Bo3HMKHOBEHHE U pa3BUTHE KU3HU HA 3emile

2.1

JloHayuyHble MPENCTABICHHUS O 3apOXKACHUM >KU3HU. HaydHble TrHUmoTe3sl
BO3HMKHOBEHHS >KU3HU Ha 3emuie: abuoreHe3 M MaHCIepMus. XHUMHYecKas
ABOJIIOLUA. DKCIEPUMEHTAIBHOE MOATBEPKIACHUE XUMUUYECKOW SBOIOLHU.
Hauanbsabie sTansl 6nonoruyeckoi sBomonnu. ['unoreza PHK-mupa. Ilepoie

KIJIECTKH U UX DBOJJIFOII M A. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPraHu3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie mo 3paM u nepuogam. Karapxeil. Apxelickas u
npoTeposoiickas 3pbl. [laneosoiickas spa u e€ MNepuoabl: KEMOPUMCKHH,
OPIOBUKCKUW, CHUIYPUMCKUM, JIEBOHCKUM, KaMEHHOYTOJIbHBIN, IEPMCKUIL.
Me3so3oiickast 3pa U €€ nepuobl: TPUACOBBIN, FOPCKUIA, METOBOM.

Kaiinozolickas »2pa W €€ 1epuonapl: MNAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOIOTr€HOBBIN. XaAPAaKTEPUCTHKA KIMMATa M TIE0JIOTMYECKHX IMPOLECCOB.
OCHOBHBIE TaNbI YBOJIIOINU PACTUTENHFHOTO U )KUBOTHOT'0 MHpa. ApoMopdo3sl
y pacTeHui U KUBOTHBIX. [losiBIeHME, paciBET U BBIMUPAHUE TPYIII KUBBIX

OpraHu3smMoB
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CucremMa OpraHM4eckoro Mupa Kak OTpakeHue »dBoJoUUH. OCHOBHbIE

CUCTEMATUYCCKHEC I'PYIIIBI OPraHnu3MOB
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OBouno1us yenoBeka. AHTPOIOJIOrus Kak Hayka. Pa3sBuTtue npejacraBieHuil o
IPOMCXOXKICHUH 4enoBeka. MeTonasl M3ydeHHus: aHTponoreHesa. CXoncrTsa u
pa3IMuus YeJIOBeKa M )KUBOTHBIX. CHCTEMAaTHYECKOE TTOI0KEHHIE YeTOBEKa.

JBrxyume cuisl (pakTopbl) aHTpororenesa. HacnencrsenHas n3MeHYMBOCTb U
ecTeCTBeHHBI 0TOOp. OOImecTBEHHBIN 00pa3 *KU3HU, H3rOTOBICHUE OPYIUi

TpyJa, MBIIIJICHUE, PEYb

2.5

OCHOBHBIE CTaIMM M BETBU IBOJIOLHMHU YEIOBEKA: aBCTPATONUTEKH, YemoBek
yMenbiid, YenoBek NpAMOXoAsammi, YenoBek HeaHaepranbCcKkui, Yenosex
pa3ymHbIid. Haxoaku MCKOmaeMbIX OCTaHKOB, BpEMs CYIIECTBOBAHUS, 001acTh

pacmpocTpaHeHus], 00bEM rOJIOBHOTO M0O3ra, 00pa3 JKU3HH, OpyIH s

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBIIIME packl: EBPONEOU THAS (€Bpa3Hiickas),
HErpo-aBCTpajouiHas  (PKBaTopuaibHas),  MOHrojouaHas  (a3marcko-
amMepuKaHcKas). UepTbl MpPUCIIOCOOIEHHOCTH MPEICTABUTENCH UYeIOBEYECKUX
pac K ycIoBUAM cyllecTBOBaHUs. EanHCTBO yenmoBeueckux pac. Kputuxa

pacusma

OpranusMel U OKpy’Karolias cpesa

3.1

OKOJIOTHS KaK HayKa. 3alla4d M pasfeibl dKOJOTHH. MeToasl dKOJOTHYECKHX
uccieioBaHui.  DKkojoruyeckoe  MupoBozspeHue.  Cpeapl  oOuTaHUS

OpraHU3MOB: BOAHAs, HA3CMHO-BO3AyIIIHAs, ITOYBCHHAA, BHYTPUOPraHU3MCHHAA

3.2

Okonoruuyeckue (akropel. Kiaccudukanus skojgorudeckux (HhakToOpoB:
abmoTrnueckue, OMOTHYECKHME W aHTpomoreHHble. JlelicTBHE 3KOJOTHYECKHX

(haKkTOpPOB Ha OPTraHU3MBbI
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AOuoTtnyeckue (akTopbl: CBET, TEMIEpaTypa, BIAKHOCTb. POTONEPHOIU3M.
[IpucnocoGieHus OpraHu3MoOB K JCWCTBUIO aOMOTHYECKHX (PAKTOPOB.

buonoruueckue PUTMBI
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buotnueckue dakropsl. Bumbl OMOTHYECKHX B3aUMOJCHCTBHUIN: KOHKYPCHITHS,
XUIIHUYECTBO, MapasuTH3M, MYTyalu3M, KOMMEHCAIN3M (HaxXJIeOHHYECTBO,
KBapTUPAHTCTBO), AaMEHCAIM3M, HeWTpamu3M. 3HaueHue OMOTHYECKUX

BSaHMOI[efICTBHﬁ AJId CYHIECTBOBAHM A OPTraHU3MOB B IPUPOAHBIX COO6HIGCTB3,X

3.5

OKOJIOTMYECKHE  XapaKTEpUCTUKU mnonyimsiuuu. OCHOBHBIE IOKa3aTeNlH
MOITYJISALUNA: YUCIEHHOCTh, INIOTHOCTh, POXKIa€MOCTb, CMEPTHOCTb, IPUPOCT,

MUT'palu. I[I/IHaMI/IKa YU CJIICHHOCTH ITOIIYJIAINA U eé peryjsnusa

Coo01IecTBa 1 DKOJIOTHYECKUE CUCTEMBI




4.1

CooOuiectBOo opranu3MoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BMI0Baf,
MPOCTpaHCTBEHHAs, Tpoduueckas (mumeBas). Buasl-momuHanTel. CBsi3U B

OnolLEeHO3€e

4.2

Dxonoruueckue cucreMbl (3kocuctembl). [loHstue 00 »dKocucTemMe WU
ouoreoneHo3e. MOyHKIMOHATIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLIEHTBHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemeCTB M MOTOK DJHEPrHUH B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU SKOcucTeMbI. [11IeBbie 1ienu u
cetu. OCHOBHBIE TIOKa3aTelIM HKOCHUCTEMbI: OuomMacca, MPOILYKIIHS.
DKOJOrM4ecKue MUpaMuibl: TPOAYKLHH, YUCICHHOCTH, OnoMacchl. CBoiicTBa

AKOCUCTEM: YCTOMUYMBOCTh, CAMOperyJsaius, pazButie. Cykieccus

4.3

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U peK. IKOCUCTEMA XBOMHOI0 NN
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPONIOTEHHBIE  AKOCUCTEMBI. ATpOdKOCHUCTEMBI.  YPOOIKOCHCTEMBI.
buonorunueckoe v X03s1iiCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasznooOpasue kak ¢akTop ycroilumBoctu d3kocucteM. CoxpaHeHUe

OMOJIOTUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.W. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB U CTpyKTypa
ounocdeprl. XKuBoe BemectBo u ero GpyHkuuu. OcodbeHHOCTH OHOCchephl Kak
rio0anbHO dKocHcTeMbl. JIMHaMu4eckoe paBHOBecMe W OOpaTHas CBs3b B
ouochepe. KpyroBopoTsl BemecTB U OMOr€OXMMHUYECKHE IIUKIIBI 3JEMEHTOB

(yriepona, azota). 3o0HaIBHOCTh Orocdepbl. OCHOBHBIE OMOMBI CYyIIN

4.5

YenoBeuecTBO B Omocdepe 3emin. AHTPOIOTeHHEBIE H3MEHEHUs B Ouocdepe.
['moGanpHbIE AKOTOTHYECKUE TTPOOTIEMBI.
OcCHOBa pAIMOHAIBHOTO YIPABICHUS MPHUPOJHBIMH pECypcaMd H  HUX

HCIIOJIB30BAaHUC. Z[OCTI/I)KCHI/ISI OMOJIOTHU U OoXpaHa NpUupoOabl




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHNE MATEPHUAJIBI VIS YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






