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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusiy  coctaBuwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, COolIepKaHUs, pe3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoit deaeparuu, a TakXke IOJOXKCHUS O
cnenuguke OMOJIOruH, €€ 3HAYeHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YEJIOBEYECKOTr0 001mecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpeJIeIIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHOJIOTUH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlIeHHWE O IeNsIX, 00 oOmiei
cCTpaTeru OOy4YeHHs, BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjienaM M Temaw,
PEKOMEHTyEMYIO TMOCJIeI0BATEIbHOCTh U3YUEHHUsI YU4eOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TakXe YYHUTBHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIbLHOM
NeATEeTbHOCTH/YUeOHBIX JEHCTBUM OOYYaIOIMIMXCA 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOrNYECKOr0 00pa30BaHUS.

B nporpamme no ouonorun (10—11 kmaccel, 0a30BbIil ypOBEHB) peain3oBaH
MPUHIIUI TPEEMCTBEHHOCTH B H3yYE€HUU OWOJOTWH, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
GbopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpMEHTALMN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJICHUS, IPEJCTABICHUI O 3I0pOBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalollel MNPHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUH O
CTPOCHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEIEHO BHUMAHHUE UCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEITHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETIOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTHYECKHU
[eJIecCO00pa3HOro TMOBEACHUA B OKpYXalollel MNpHpOAHON cpeae, aHalu3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
yueOHOro mpenMera «buosorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeUeHUs



YCIIOBUH ISl PEIICHUs OJTHOM M3 aKTyalIbHBIX 3aJ]a4 IIKOJIbHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorus Ha ypoBHE cpenHero o0Iero 0o0pa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIONIMXCS MPEACTABICHUN O
HAyYHOW KapTHHE MHUpPA, paclIupseT U 0000IIaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3allid W HBOJIIOIUHU, CO3JAET
yCJIOBMSI  JUJIs:  TO3HAHUS  3aKOHOB  JKUBOW  MpUPOIbl, (HOPMHUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHoro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaronuxcs. M3ydyenne 6uonoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEIJICKTYyallbHBIX, KOMMYHHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallii OWOJIOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeaHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY /I ONpENEJICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp’KaHUs, MPEACTaBICHHOr0O B Mporpamme I
OHOJIOTHH.

Ot60p comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEN KyJIbTYphbl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEJACHUE
YEeJIOBEKa B OKPY’KaIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TpaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHThI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuaja B MpOrpaMMe II0
OMOJIOTUM OCYIIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUK 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3aluu u
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TUHUU: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kierka xak Ouonornueckas cucreman, «OpraHu3M Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«OBOJIOIHUS KUBOH MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenr m3yuenus ydeOHoro mpeamera «buosorums» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOYYalOIUMHUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCUCTBHI B OTHOIIEHWH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTuxeHue 1end u3ydeHus ydebHoro mpenmeta «buonorus» Ha 6a3oBoM
ypPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OOYYaIOIIUMHUCS CHUCTEMbl 3HAHUH O OHOJOTHYECKUX TEOPHSX,
YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUITOTE3aX, MPABHUIIAX, CIIyKAIlIMX OCHOBOU
st GOPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUe y OOYYAIOMIMXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEHW B TPOIECCe aHaau3a JaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WUIEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3aIlny;

CTAaHOBJICHHE Yy oOydaroumxcs oO0mel KyJabTypbl, (YHKIHOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH M OLICHUBATH SBJICHHS OKPY> KaAIOIIETO
MHUpa JKMBOM MPHUPOJLI HAa OCHOBAHHM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKON JCSITCIIBHOCTH YeENIOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAMITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOJIOTHIA,

BOCMIUTAaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTHYECKUX UCCIIEIOBaHUM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBINICHUS YPOBHS
AKOJIOTHYECKOH KYJIBTYPBI, 11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE W COONIOACHHE MEp NPO(HUIaKTUKA
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEILHBIM YUEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE MPEIMETHI.



Jlst m3ydenusi Onoaoruy Ha 6a30BOM YPOBHE CPETHEro 001Iero o0pa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuipl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKUe padoThI:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHue pa3IUYHBIX METOJIOB IPHU
M3YUYCHUHN OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINA, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpTraHU3AIUU
JKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BeHIeCTB B KieTke. [logmepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKyibl (TIEpBUYHAs, BTOPWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OenkoB. buonoruueckue
(byHKITUU OCITKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHbL
OT1nnunst epMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlumunel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢Gynkuuu smnuaoB. CpaBHeHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBeie kucnotel: JHK wu PHK. Hykimeotuasl — MOHOMEpHI
HYKJIeUHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{urosorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO bl U3YUEHUS KIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuyeckas U mpokapuornyeckas. OcoOeHHOCTH
CTpOEHHUs TMpOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU W
IpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Inazmatnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opradHoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApUM u Tactua. Bunel miactun. HememOpanHbie
OpPraHoOU/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKitoueHus.

Anpo — perynaropHbslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammel:  «PacrnipeneneHue XUMUYECKMX JJIEMEHTOB B HEXKHBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIE».

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOABIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «CtpoeHne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CtpoeHue pacTUTENbHON KIETKH», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHUS
HAOJIOICHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpPONpPENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajlasbl ).

JlabopatopHass pabota No 2. «M3ydeHue CTpOEHHUS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepUil MOJI MUKPOCKOIOM Ha TOTOBBIX MUKpOIMpENnaparax U HUX
OMHCAHUE.

Tema 4. ’/KusHenesiTeJIbHOCTh KJIECTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUSA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHoBasg (a3bl (oTocuHTe3a. Peakiuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJUPOBAaHHE DHEPTrUM B KIETKE. OTambl DSHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOgHOE OKHMCIIEHME, WA KIETOYHOE
JIbIXaHHE. OKucnuTenbHOe dbochopunupoBaHue. O HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHpopmanuu B KiIETKe. ['eHETHYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posib pubocom B
OonocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XKWUBOTHBIX W UYEJIOBEKAa, BHI3BIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Meradonuzm», «MUTOXOHAPHUSD,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JHK»,
«Ctpoenre n PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Ctpoenue u >xu3HeHHbIN 1ukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanuu «Yasoenue IHK u Tpanckpumniusy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAeib cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHMe U HHANBHUIYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHblii 1UKJ, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uTtonoruuyeckue OCHOBBI PA3MHOKEHUSI M  WHIUBUAYAJILHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murto3a. IIpouecchl, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U 1mosioBoe. Buabl 6ecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3za. Ilpoueccsl, MpOUCXOdIlIMEe HA CTaausAX Meio3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbIe xKese3bl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE TMOJOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIECHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO PA3BUTHUS Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHoe pasButue. Tumbl
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BnmsHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «J/lemenue kieTku Oaktepui»y, «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Crtpoenne xpomocoMbl», «Knertounwrii nmukin», «Pemnmukanus JHK», «Mwutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHE», «] aMeTOreHe3 y MIICKOIUTAIOIINX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMaTo30u/Ibl
MJICKOTIUTAIOMIETOY, «SHIeKIeTKa MieKonuTarouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomeHnume muTO3a B KJIETKaX KOHUYHKA
KOpEINIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax».

JlaGoparopHas pabora Ne 4. «M3ydeHHwe CTpOCHHS IIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOMIPENaparaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTUKH. VIcTopus pa3BUTHS T€HETUKU. POJb iuTOI0THI
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam pOCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBIE T'€HETHYECKUE
noHsATusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJIb3yeMasl B CXEMaX CKPELIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, yCTaHOBIEHHbIE . Mennenem.
MonoruOpuiHOe CKpenMBaHue. 3aKOoH ¢AuHooOpa3usi THOPHUIO0B TIECPBOTO
nokoyieHus. IlpaBuino JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [10JIHOE U HEMOTHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpenIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHJIHOTO  CKPEHIMBAHUS.
AHanuzupytolee ckpeumpanme. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPEICJICHHS TeHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pab6ora T. Moprana mno
CLUEIUICHHOMY HACJIEIOBAaHUIO F€HOB. HapyleHnne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIEACTBEHHOCTHU. | eHeTnYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mmojia. AyTOCOMBI U TOJOBBIC
xpoMocoMbl. ['oMorametrHeie W rereporaMeTHble oOpraHusMbl. HacnepoBanue
MIPU3HAKOB, CIIETJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBCHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTU. BapranoHHBIN PsT ¥ BapUaIIMOHHAS KPUBAS.
Hopma peakuumn npuszHaka. KonuuecTBeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIHMYECKasi, W3MEHUMBOCTb. KoMOuHaTHMBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTU. MyTallMOHHAsl U3MEHUYMBOCTh. Kitaccudukanus MyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYUHBI MyTaluil. MyTareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJIIPHO-TE€HETUUECKHM. CoBpemenHOE ONPENICIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[111P-ananu3a. HacnenacTtBenuble 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIC3HH,
00JIe3HU C HACJIEJACTBEHHOM MPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue UM reHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpUHIUIIBI
3I0POBOT0 00pa3a KU3HH, TUATHOCTUKU, MPOPUITAKTUKH U JICUCHUS TEHETUUECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TCHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTHOpPHIHOE  CKpeIIMBaHWE HM  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro IHUTOreHETUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUEY,
«lluTosornyeckre  OCHOBBI  JUTHOPUIHOTO  CKpenIuBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTHYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYMBOCTHY», «MoaudukalroHHas HU3MeHYHBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBu», « MyTarimoHHast ”3MEHUYHNBOCTHY.

O6opynoBanue: Mojaenu-ammInKamun «MOHOTHOPUIHOE CKpEITUBAHUE,
«Hemonnoe npomunupoBanue», «JlurubpugHoe ckpemuBanue», <«llepekpéct



XpOMOCOM», MHUKPOCKON U MHUKpompemnapar «Jlpo3zodpuna» (HOopma, MyTanuu
(GbopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOM.

JlabopaTtopHble M NpaKkTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPETapaTax» .

JlaGopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTalui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTaxy.

[Tpaktnueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JTIOMECTHUKALUS.
Yuyenue H. UW. BaBunmoBa 0 1eHTpax TMNPOUCXOXKIACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuM. LIEHTpBI IPOUCXOXKIAEHUS AOMAIIHUX KUBOTHBIX. CoOpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUMBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoacTBEHHOE
CKpemnBanue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHUCTHIX JIMHUH.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBEHHOE CKpellMBaHWE — ayTOPUAMHT.
Otnanénnas rtubpummuzanuss u e€ ycrnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIONIOB. JIOCTMIXKEHHsI CENEeKIMU paCTeHHMM, >KUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrHs Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJyloHHpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornueckue W dTudeckue  mpoosempl. MO  —  reHeTruyecku
MOJU(DUITMIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

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

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKICHHS W MHOT000pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzanus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnongus», «OO0bekThI OWOTEexHOMOTHHY, «KileTouHbIe KyIbTypHl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIO0B TUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M mpakTHYecKHe padoThI:

Okckypeust «OCHOBHbIE METOJIBI M JOCTH)KEHHSI CEJIEKLIMM PAcTEHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIMUOHHOW TEOPHUHU. DBOJIOLIMOHHAS
Teopust U €€ MecTO B OUOJIOTHHU. BiusHue >BOIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBugerenscTBa dBOJONUU. [lameoHToNOrMYECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguueckue: cxocTBO U pazinune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3UUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHM3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTEed y BCEX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIME CHIIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeeSEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BoroIuK (CTI) u €€ OCHOBHBIE TOJIOKEHMUS.

MukposBostonus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAs M3MEHYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeiid
reHoB. M3osius u Murpanus.

EctecTBenHbiii orbop — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT 3BOJOIUU. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomorusi.  DPopMbl  IBONIONUU:  (pUsIeTUYECKas, JHUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxkieHue OT HecleuuaTu3upoBaHHBIX MpenakoB. [Iporpeccupyromas
crienuanu3anus. AJanTUBHAs pandalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyliectBoBaHue», «EctecTBeHHBbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmum»,  «MyTanoHnHas
U3MEHUYHUBOCTE», «Apomopdo3by, «Wmnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymme cunbl dBomonun», «Kapra-cxema wapmipyTta mnyrtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I'eorpauueckoe Bu10oOpa3zoBaHue», « IKOJOTHIECKOE BUTOOOPAa30BAHUE.

OOopynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TJIOJOB U CEMsH, KOJuleKuusi «[IpuMepbl 3alUTHBIX MPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS BOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOr0 MO3ra O3BOHOYHBIX).

buoreorpadguueckass kapra wMupa, koiekius «DopMbl COXPaHHOCTH
HMCKOMAEMbIX JKMBOTHBIX U pacTeHuil», w™ojenb ammmkanus «llepexpéct
XpOMOCOM», BiaxkHble Tmpemnapatsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTHYIECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue mpUCIOCOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJILHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JlonayuHble TpeACTaBICHUS O 3apOXKJICHUM KW3HU. HayuHble TUMOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMHs. XHUMHUYeCKas
HBOMIONUS. AOMOTEHHBIM CHHTE3 OPTraHWYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU IBOTIOIMK. HavanbHbIe 3Tarnbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOILMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npoTepo3oiickass dpel. Ilameosoiickas spa u €€ TNepuoabl: KEeMOPUNUCKU,
OPAOBUKCKHUH, CHLITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo30Mckas 3pa W €€ mnepuoAbl: MaAJCOTCHOBBIA, HEOrECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [l0osIBIIEHME, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHwe 3BoJonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

DBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IIPOUCXOXKJICHUH YeloBeKa. MeToapl HM3ydeHHsl aHTpororese3a. CxoacTBa u
pa3IMyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIecTBEHHBI o00pa3 KU3HH,
U3rOTOBIICHUE OPYIUH TpyJa, MbILUIEHHUE, PEYb.

OCHOBHBIE CTa UM U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblid. Haxonku HcKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipl 1 cxembl: «Bo3nukHoBeHne ConHeuHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kietka», «CoBpeMEHHasi CHUCTEMa OpPraHWYECKOrO MUY,
«CpaBHEHHE aHAaTOMHUYECKHX 4YEepT CTPOCHHUS 4YeIOBEKa M YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAJICOHTOJOTHYECKMX HAaXOJIOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBeKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JII0IU», «YemoBeuecKkrue pach».

O6opynoBanue:  Mysiku  «[Ipoucxoxkaenne — denoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
M300pKEHUSI KAMEHHBIX OpYIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTMYecKass Taliuia, KouieKuus «DopMbl
COXPAHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUID.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

[TpakTrueckast pabora Ne 1. «/3ydeHne nckomaeMbIX OCTaTKOB PAaCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUHA. MeToabl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa36MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanus skonorudeckux (HakTOpOB:
abnotuyeckue, OHMOTHMYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTh. DoTONEpHoAN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhI. Buner OMOTHUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koomnepanus,
MyTyaJlu3M, KOMMEHCAJINU3M (KBAapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAue€HHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsund. OCHOBHBIE IOKAa3aTENH
NOMYJISIUMU: YHMCIEHHOCTh, IUIOTHOCTb, POXKAA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ peryssus.

JdeMoHCTpauu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUs
Opranu3moBy», «®Potonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUNA UHPY30puu-Typenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadOThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne ocCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BrnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas padota Ne 2. «Ilomcu€T MI0THOCTH MOMYJISIIUNA Pa3HBIX BUIOB
PACTEHHUID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEeHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTel. CBsi3u B
OMOLIEHO3E.

DKkoJjiorudeckne CucTeMbl (dKocuctembl). [loHsiTHe 00 »sKOcHCTeMe W
ouoreorieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLICHTHI,



KOHCYMEHTBI, PEAYIeHTh. KpyroBopoT BEIIECTB M MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU JKOCUCTEMBI. [lWimeBble IemM U CETH.
OcHOBHbBIE MOKa3aTeNM HKOCHUCTEMBI: OmoMacca, MNPOIYKIHSA. IKOJIOTUYECKHUE
nupamMujibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJISLHMS, pa3BuTue. CyKieccus.

[IpupogHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WM TIIAPOKOJINCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycTounBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emIle.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiibl, cOCTaB U CTPYKTypa
ouocheprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyToBOpOTHI BEMIECTB W OMOTEOXMMHYECKUE ITUKITBI JIEMEHTOB (yTIepo/a,
azoTa). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emin. AHTPOTNIOTeHHBIE U3MEHEHHs B Orocdepe.
['moGanpHbIC YKOJIOTHYECKHE TTPOOIISMBL.

CocyliecTBOoBaHUE MIPUPOIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEecypcaMH M HX HCIHOJb30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpPaUu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuubr u cxemsl: «[lumesBbie 1enm», «bUONEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOrmiecTBa», «llemn muranmsy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jieca», «buonenos Bomoéma», «Arpouenos», «lIpumepnsie
AQHTPOIIOIEHHBIE  BO3JECUCTBUA Ha IpUpPOAY», «Baxueilmme HCTOYHUKU
3arpsi3HCHMSI BO3JIyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIIAIOMIAS
ouochepry, «DakTopsl Aerpaganuu mousy, «llapaukoBsiii 3¢ dexT», «DakTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ounochepbi»,
«Pacmipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3B», TepOapuit
«PacTtutenbHbie coobmecTBay, komieknuu «buomnenos», «Bpenurenn BaxxHEUITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM PACTEeHUH W
YKUBOTHBIX, MPUHAIJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIINaM OJHOTO BHIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBiaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTam
OCBOGHMsA  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANpPAaBJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHUM JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM  YCTAHOBKAMH, NPUCYIIMMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIWYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3yabTaThl OCBOEHUS mpeameTra «buonorus» noCTUraroTCs B
€UHCTBE YYEOHOM U BOCIHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTUA BHYTPECHHEH TMO3ULHUM JUYHOCTH, MAaTPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONBITAa M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOro BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4EeOHBIX M MO3HABATENbHBIX 3a/1ay, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IEpE.l
Ponunoi, ropaoctu 3a CBOW Kpai, CBOK PoauHy, CBOM S3BIK M KYJbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTWMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaenHas yoexxI€HHOCTh, TOTOBHOCTh K CIIY)K€HHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKIIOYAs 3CTETHKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro BOCNUTAHUA, POPMHUPOBAHUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOIO 0J1ATONOJTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYyaIUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHHUE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYA0JIIO0UE;

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOM M COLMAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATEeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaylied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETECHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEGHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPY’KAIOIIEN CPEIbI;

OCO3HaHUE TJI00AILHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpHOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHUS M YyMEHUsI TpU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HEMNPUITUE JIEUCTBHM, NPUHOCAIIMX BPEd  OKPYXKAKOLIEH
MPUPOHON Cpelle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH JKOJIOTHYECKOHN HAIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIbHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJIbMHU U [IO3HAHUS MUPA;

MOHMMaHUE chnerudUuKd OWOJIOTMM KaK HayKd, OCO3HAHHUS €€ poJikd B
GbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKPYXaIoIIeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEW M PEHICHUH MpoOemM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU ISl COBPEMEHHOMN ITMBUIIM3AIINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHHM OWOJOTHYECKUX 3HAHWK B IIEJSIX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3Y4YE€HUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TOJydaeMble 3HAHUS I aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOASANINX B HEM U3MEHEHU,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOUEHHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus mpo0JIeM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JEITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEITEIbHOCT NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUM MO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOUUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLIECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHIMIL, THIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeOBaHUE,  HAONIOJIEHWe, HM3MEpPEeHUE, JKCIEPUMEHT U JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), o0ecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIMM OOYy4YaloIIMXCsA, CIOCOOHOCTD
oOy4Jaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKAaTh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENIbHO  (OPMYyJIHUpPOBaTh M aKTyaJIM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(pUKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3M C IPYTUMH MTOHATHUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUS! (DAaKTOB U SBJICHUM
KUBOM MIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYKIEHUs (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHaAJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMUYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH pEIICHUA MPOOJIEMBbI ¢ YYETOM aHaan3a HUMEIOIIUXCS
MaTepUajIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCTIEICTBUN ACSITEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE JeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B O3HAHUS;

UCTIONb30BaTh pPAa3jHyYHble BUABI JEATEIBHOCTH TO TMOJYYCHHIO HOBOTO
3HaHWs, €ro WHTEpIpEeTallH, MPeoOpPa30BaHUI0 W TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3JaHUH YI€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U )KU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThl i JI0Ka3aTelbCTBa
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MOUCK TEpPeHOca CPEICTB U CIOCOOOB
JeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yYMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KU3HEICSATEIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeUIaraTh OPUTHHAIBHBIC TOIXOABl M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHbBIC PELLICHMUS.

3) padorta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHAJIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUISCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aNPOCHl U MPUMEHATH PA3JTHYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOUMOM Il BBITIOJHEHUSI YUEOHBIX
3ajay;

mpUOOpEeTaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBe CpEACTBa mpu pabdoTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHM JeHCTBUSIMU:

1) o01enue:

OCYIIECTBIISATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX yYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH pelIeHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJbl COBMECTHBIX NCUCTBHH C yd4&TOM OOIMUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh L€  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBHUM,
pacmpenenartb pojid ¢ YYETOM MHEHHH Y4YaCTHHKOB, OOCYKIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauy€CTBO CBOEr0 BKJAJa WU KaXJOTr0 yYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HHUIIMATUBHBIM.

OBJiaieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS U BBIABICHUS NpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU LEJIEBBIE U CMBICIOBBIE
YCTaHOBKHM B CBOMX JAECHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

CaMOCTOATENIbHO COCTABJISITH IUIAH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEATIOUYTCHUI;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HaHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IMIUPOKOH SPYIUINH B
pa3HbIX O00JaCTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCUM IJsl OIEHKH CUTyalllu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OILICHUBAThb PUCKM W CBOEBPEMEHHO IPUHMMATh PELIEHUSA IO HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU AaHAINU3E pEe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0SA U APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO APYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHbie pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyeckue s yueOHoro npeamera «buonorus»
HAy4YHbIC 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHI 10 OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMUYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX c Ouosiorueil. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T0JIaM 00YUYEHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJIOTMYECKUX TEPMHHOB M IMOHSITHIA:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpallecHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEACTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraThb OWOJIOTMUECKHE TEeOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LIEHTpax MHOroooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIECAYEMbIMH BEIWYMHAMH, OOBSICHEHHE MOJYy4YEHHBIX



pe3yJIbTaTOB, UCIOJIb30BAHHBIX HAYyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYIIECTBEHHbIE MPU3HAKU BHPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJJOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATh MOJYyYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELIECHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JTIOICH, COOI0IEHUSI HOPM IPaMOTHOTO TTOBEJICHHUS B OKPY KaloIIeh
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JIOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBaHUE, CLEIJICHHOE HACJIEeI0BAaHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMs JJIsl Mpe/CKa3aHUsl HAaclIeJOBaHUS MPU3HAKOB Y
OpPraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M MpPaKTUYECKUe padoThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHPOBATH HHOOPMALIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIOLIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(pOpPMaLMU, HAYYHO-IOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001mast 6MoIOTHYecKyr0 WH(GOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» 6 11
KJ1acce JOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJOTHH B CUCTEME HAYUHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJe POCCUHUCKHUX U
3apyO0eXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHON
TPaMOTHOCTH 4YeJIOBEKa JIJIsl pEelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, SBOTIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYyLEHTbl, LENu MUTaHUu,
AKOJIOTHYECKas pamua, OnoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonctBa K. M. bapa, uepenoBaHus rjiaBHbIX HaIlpaBieHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUHU: HAOJI0/IEHHUE U
OMKMCAHKUE MKUBBIX CHUCTEM, IPOLIECCOB M SBJICHHM, OpraHu3alus U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTAa,  BBIABHKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHIOB, TMOMYJALUNA, MPOIAYLEHTOB, KOHCYMEHTOB, PpEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpPEeHOCca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHCTEMaX, AHTPOMNOICHHBIX H3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIINX JIFO/IeH, COOIIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPY KAIOIICH
IPUPOTHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAILHOTO MPUPOAOIOIB30BAHNUS;

yYMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1IeNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpATOPHbIE M TpaKTUYeCKue padoThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPHUTHYECKH OIICHUBATh ¥ WHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUs, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOPMAIMU, HAYYHO-TTOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaThb  rJ00adbHbIE  JKOJOTMYECKUE  TPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOIOTUYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.



IIpu o1eHKe YCTHHIX OTBETOB BO BHUMAaHHE MPUHUMAKOTCS CJIeyI0oI[ue
KpUTepHuu:

OtMmeTKa «5» cTaBUTCS, €ClIU 00yYarOIIHIACS:

& IlokaspiBaeT riy00OKOe M MOJHOE 3HAHWE W NMOHMMAHHE BCEro MPOTrPaMMHOTO
MaTepuala; MoJHOE NOHUMAHHUE CYIIHOCTH pacCMaTPUBAEMbIX MOHSATUN, SIBIICHUN
Y 3aKOHOMEPHOCTEMN, TEOPUH, B3AUMOCBSI3EM.

&% VYMeeT CcOCTaBUTh NOJHBIM M TNpPAaBUIbHBIA OTBET HAa OCHOBE H3YYEHHOI'O
MaTepuana; BbLACIATH TJIABHBIE IOJOKEHUS, CaMOCTOATEIBHO MOATBEPKIAThH
OTBET  KOHKPETHBIMU IpUMEpPAMH, (dakramu; CaMOCTOATENILHO U
apryMEHTUPOBAHHO JeJaTh aHaiau3, OOOOIIEHMs, BBIBOJbBI; YCTaHABIUBATh
MEXIIPEIMETHbBIE CBSI3M (HA OCHOBE paHee MNPUOOPETEHHBIX 3HAHWI) U
BHYTPUIIPEIMETHBIE CBSI3M; TBOPYECKH IPHUMEHITh IIOJYyYECHHbIC 3HAHMS B
HE3HAKOMOM CHUTyaluy; I[OCJIEOBATEIbHO, YETKO, CBSI3HO, OOOCHOBAaHHO U
0e301MO00YHO M3JIarath y4eOHbIN MaTepual.

% VYmMmeer COCTaBiATb OTBET B  JIOTMYECKOM IMIOCIEIOBATEIBHOCTH C
UCIIOJIb30BAHUEM TIPUHSATOM TEPMUHOJIOTHH; JIeJlaTh COOCTBEHHBIE BBIBOJIBI;
dbopMyIHpOBaTh TOYHOE OMNpPEACICHUE U HCTOJIKOBAHME OCHOBHBIX TOHSITHH,
3aKOHOB, TEOPHUH.

& MoseT mpu OTBETE HE TMOBTOPATH JOCIOBHO TEKCT Y4YeOHMKA; W3JIaraTh,
MaTepuasl JIUTEPATYPHBIM SI3bIKOM; MPaBUIBHO M OOCTOSITEILHO OTBEYaTh Ha
JIOTIOJTHUTENIBHBIE BOMPOCHI  YUMTENS; CAMOCTOSITEIbHO W panuoHanbHO 40
UCIIOJB30BaTh  HATJIAJIHBIE TOCOOHUs, CHOpaBOYHBIE MaTepualbl, Yy4EOHUK,
JOTIOJTHUTEIIBHYIO JIMTEPATYPY, IEPBOUCTOYHUKH; PUMEHSITh CUCTEMY YCIOBHBIX
0003HAaUEHUW TpU BEJCHUU 3aMUCEH, COMPOBOXKIAIONIUX OTBET; HCIOJIH30BATh
3HAHUS JJIs JJOKa3aTeIhCTBA BBIBOJIOB M3 HAOIIOICHHUM U OTBITOB.

& CaMOCTOSTENBHO, YBEPEHHO U 0€30IMTMO0YHO MPUMEHSIET MOTyUYCHHbBIC 3HAHUS
B pelIeHWH MpoOJieM Ha TBOPUYECKOM YPOBHE; MOMYyCKaeT He 0o0Jyiee OTHOTO
HEJI0UeTa, KOTOPBIA JIETKO WCHPABISIET TO TPEOOBAHUIO YUYUTENs; HWMEET
HE0OXOMMbIE€ HABBIKM Pa0OTHI C MpUOOpaMH, YEPTEKaMU, CXeMaMu, Tpaduxkamu,
KapTaMu, COMYTCTBYIOIIUMH OTBETY.

OtmeTka «4» CTaBUTCS, €CITU 00yYarOUHiiCs:

& [loka3piBaeT 3HaHHWE BCEr0 HM3YUYEHHOTO MPOrpaMMHOr0 MaTepuana; JaeT
MOJIHBIA ¥ TPaBUJIBHBI OTBET HAa OCHOBE HM3YYEHHBIX TEOPHi; JIOMyCKaeT



HE3HAYUTENbHBIC OIMMMOKM W HEAOYEThl MPH BOCIHPOW3BEICHUU W3YyYEHHOTO
MaTepuaia, HeOOIbIINe HETOYHOCTH MPHU UCTIOIH30BAHUN HAYYHBIX TEPMHUHOB WA
B BBIBOZJAaX, OOOOIICHMSIX W3 HAOIIOJCHUI; MaTepHall U3JlaracT B OIMpPEAeICHHON
JIOTHYECKON TOCIEN0BATENIBHOCTH, IPU ITOM JOIMYCKAeT OAHY HErpyOyro OIMIMOKY
Wi He OoJyiee ABYX HEIOYETOB, KOTOPHIE MOKET UCIIPABUTH CAMOCTOSITEIIBHO MPHU
TpeOOBAaHUM WM HEOONBIION TMOMOIIM MPETOAaBaTENs;, TOATBEPKIACT OTBET
KOHKPETHBIMU TIPHMEpaMU; MPABHJILHO OTBEUYACT Ha JOMOJHUTEIBHBIC BOIPOCHI
YUHUTEIIA.

% YMEET CaMOCTOSTEIbHO BBIACJIATE TIJIaBHBIC IIOJIOKCHHUA B H3YUYCHHOM
MaTcpuajic; Ha OCHOBAHHHU (1)aKTOB n IIPpUMCPOB 0606H13TI>, ACJIaTb BBIBOJBI,
YCTaHABJIMNBATb BHYTPHUIIPCAMCTHBIC CBA3HW, MOXKCET IIPHUMCHATH IIOJYYCHHBIC
SHaHWA Ha IPAKTHUKEC B BHHOHBMeHeHHOﬁ CUuTyalmu, CO6J'IIOI[aTB OCHOBHBIC
IIpaBuJia KyJIbTYPhbI YCTHOﬁ PCUH; UCIIOJIB30BATh IIPU OTBCTC HAYUYHBIC TCPMHUHBI.

& He o0mamaer mOCTATOYHBIM HAaBBIKOM PAOOTHI CO CIPABOYHOHN JUTEPATYPOH,
y4eOHUKOM, TIEPBOMCTOYHUKOM (TMPAaBWJIBHO OPUEHTHPYETCs, HO paboTraer
MEJIJIEHHO).

OtMeTKa «3» CTaBUTCS, €CIIU 00yUarOIIHIC:

&% YcBanBaeT OCHOBHOE COJIEp)KaHHE yd4eOHOTo Marepuaia, HO UMEET MpOoOebl,
HE NPEMSATCTBYOUIUE JATBHENIIEMY YCBOCHHIO MPOIPaMMHOIO MaTepuaia.

& Mzmaraer Marepwanm HECHCTEMaTHU3WPOBAHHO, (pparMeHTapHO, HE Bceraa
MOCIIEZIOBATEIHHO; MOKA3bIBAET HEJOCTATOUYHYIO C(HOPMHUPOBAHHOCTH OTACIBHBIX
3HAHUM W YMEHHMi; c1abo apryMeHTHpPYEeT BBIBOJAbI M OOOOIIEHHUs, IOMYyCKaeT
OMOKU TMpU UX (OPMYIHPOBKE; HE HCIOJB3YEeT B KAauecTBE J10KAa3aTeNbCTBA
BBIBOJIbI U 000011IeHUsT 13 HAOJIOJCHH, OIBITOB MU JIOMYCKAET OMMOKU NPU UX
U3JI0’KEHUH; 1aeT HEUCTKHUE OMPECIICHHUS TOHSITHA.

& llcnbIThIBaET 3aTpyIHEHUS B IPUMEHEHUH 3HAHUM, HEOOXOIUMBIX JIs PEIICHUs
3aJa4 pa3IMYHbIX THUIIOB, MPAKTUYECKUX 3aJlaHUM, IpU OOBSICHEHUH KOHKPETHBIX
SBJICHUN HAa OCHOBE TEOPUN M 3aKOHOB; OTBEYAECT HEMOJHO Ha BOIPOCHI YUUTEIs
WJIM BOCIIPOM3BOJIUT COJIEP)KaHHUE TEKCTa ydeOHHKa, HO HEJOCTATOYHO MOHUMAET
OTAENbHBIE MOJIOKEHHS, UMEIOIINE Ba)KHOE 3HAYCHHE B ITOM TEKCTe, JoIycKas 1—
2 rpyOble OLINOKH.

OtMmeTKa «2» CTaBHUTCSI, €CITU 00yJarOITUIACS:



& He YCBaAUBACT U HC PACKPBIBACT OCHOBHOC COACPIKAHUC MATCpHala, HC 3HACT
HWJIIM HC IIOHUMACT 3HAYUTCIbHYIO 4YaCThb IIPOTpaMMHOI0 Marc€pualia B IpPCaAciiax
IMOCTABJICHHBIX BOIIPOCOB,; HC ACJIACT BHIBOJOB U O606HI€HI/II‘/’I.

& Nmeer cnabo chopMUpOBaHHBIC W HEMOJHBIC 3HAHUSA, HE YMEET MPUMEHATh UX
P pelIeHUU KOHKPETHBIX BOIIPOCOB, 3a/1a4, 3aJJaHui 110 00pasIry.

% [Ipu oTBeTe Ha OJMH BOMPOC J0MycKaeT Oosee 2 rpyObIX OmHUOOK, KOTOPBIE HE
MOKET MCIPABUTh J1aK€ MPU NOMOLIM yuuTens. TakuMm oOpa3oM, YCTHBIE OTBETHI
ABJIAIOTCS BaXXHOM (QOPMOM TEKylIero OLEHWBAHMUS 3HAHUM M YMEHUU
oOyuaromuxcsd 1o Ouojoruv. OHM TOMOTAIOT BBISBUTH TIIIYOMHY HOHUMAaHMS
00y4arouMHUCsT OMOJIOTMYECKUX MOHATUNH M CHOCOOHOCTh NMPUMEHATH 3HAHUS B
Pa3JINYHBIX KOHTEKCTaX.

KpnTepml OLICHKH 0OMO0JIOrHYEeCKOr0 AUKTAHTA
OTMmeTKa «5» CTaBHUTCA, CCIIN:

— TIOJIHO PACKpBITO CcoAepKaHue NpemyioxkeHuid B oobeme 10 mpemynokeHuit
JMKTAHTA; Y€TKO U MPABWIHHO 3aMCaHbl OMOJIOTUYECKHE HAYYHbIC TEPMUHBI.

OtmeTka «4» CTaBUTCS, €CIM: — PACKPBITO COIEpX)aHue 8—9 MpeyIoKEeHH,
JOMYILIEHbl HE3HAYUTEIbHBIE HEOOJBIINE HETOYHOCTU IMPU HCIOIb30BAHUU
HAy4YHbIX TEPMUHOB.

OtMeTka «3» CTaBUTCS, €CIIM: — YCBOGHO OCHOBHOE COJIEpkKaHUE Yy4eOHOro
Martepualia, HO U3JIOKEHO (parMeHTapHO B 7 MPEIJIOKEHUSAX, JOMYIICHbI OIIMOKN
Y HETOYHOCTH B UCIIOJIb30BaHUN HAYyYHOU TEPMUHOJIOTHUHU.

OTMeTKka «2» CTaBUTCS, €ciii: — Ha 6 BONPOCOB IOUKTAHTA HE JaHbl OTBETHI;
JOMYILIEHBI TPyOble OITMOKM TPU UCTIOJIB30BAHUH TEPMUHOJIOTHH.

Ilpy omeHke TecTUPOBAHWSI BO BHHMMaHHE TMPUHUMAKOTCH CJeayHOLIne
KpUTepum:

— otMmeTKa «5» — 80—100% ot oOmiero ynciaa 0aJuIOB;
— oTMeTKa «4» — 60—79% ot o01iero yncia 0amios;
— otMeTKa «3» —40-59% ot o01ero yucia 0auioB;

— otMeTKa «2» — MmeHee 40% oT obmero uucia OaMIOB WIM HE MPUCTYNUT K
paboTe, WM HE IPECTABUI €€ Ha MPOBEPKY.



IIpu oneHke OMOJIOTrHYECKHUX 327249 BO BHUMaHUE NMPUHUMAKTCS CJeAylomue
KpHUTEPUM:

OTtMmeTKa «5)» cTaBHUTCS, SCIIH:

— TOJHO PAacKphITO COJEpKaHHE MpeasiokeHuit B obbeme 10 mpeniosxeHui
JUKTAHTa; YE€TKO W MPABWIBHO 3aMKMCAHbl OMOJIOTUYECKHE HAay4YHbIE TEPMUHBI, —
OpaBWIBHO O(QopmiieHa 3amava; — B pEHICHMH HET OIIMOOK; — pelIeHue
COMPOBOXKIAETCS OObSICHEHUEM; — 3aIIMCaH OTBET.

OtmeTka «4» CTaBUTCS, €CIIU:

— TpaBWIbHO OQoOpMIIEHA 3aJaya; — B PEIICHUH HET OIUOOK; — pEIICHHE
odopmiieHO 0e3 OOBACHEHUS; — 3alMCaH OTBET.

OtMmeTKka «3» CTaBUTCS, €CIIH:

— TNpaBUIbHO OQOpMIIEHAa 3ajJadya; — B PEIIEHUM 3a4ay JONyLIEHbl 2
HECYIIIECTBEHHbIE OIMOKH C HApyIIEeHHEM O0(hOPMIICHHUS 3a]1aY;

— pemeHue opopmIIeHO 0e3 OOBICHEHUS;, — 3aITUCaH OTBET.
OtMmeTKa «2» CTaBUTCS, €CIIU:

— JOMyIIEHbI OMUOKU Mpu O0QOPMIICHUHU 3a/laud; — UMEIOTCS TpyOble OLIMOKHU B
pEelIeHNH 3a1a4; — OTCYTCTBYET PELICHUE 3a/1a4H.

OtMmeTka «1» cTaBUTCS, €CIIU:

— YYEHHMK HE€ TPHUCTYNUJ K BBIMOJIHEHUIO Pa0OThl; — YUYEHUK HE MPETOCTaBUII
paboTy Ha MPOBEPKY YUUTEIIO.

IIpu ouneHke 1a060paTOPHBIX Pad0T BO BHMMAaHHE NMPUHUMAIOTCS CJIeIYyHOLIne
KpUTepum:

OtmeTka «5» cTaBUTCS, €CIIH:

— BBITIOJIHEHA paboTa B TMOJMHOM O0BEME C COONIIOJCHHEM HEO0OXOaUMMOn
MOCJICI0BATEILHOCTH MPOBEACHHS OIBITOB M M3MEPEHUH;

— CaMOCTOSITEBHO M PAlMOHAIBLHO BBHIOPAHO M TOATOTOBICHO MJISI OIBITa BCE
HE00X0MMOe 00Opy/IOBaHHE, BCE OMBITHI MPOBEACHBI B YCIOBUSAX U PEXKHUMAX,
o0ecreunBaroIuX NOTyYeHHE PE3yJIbTaTOB U BBIBOJIOB C HAMOOJIBIIIEH TOYHOCTHIO;



— B IPCACTABIICHHOM OTYCTC IIPAaBUJIbHO M AKKYpPaTHO BBIIIOJIHCHBLI BCC 3aIlMCH,
Ta6J'II/IHBI, PHUCYHKH, YCPTCIKHU, I‘pa(i)HKI/I, BBIYHMCJICHHA U CACIIAHbI BBIBO/bI,

— TIPABUJIHHO BBHITIOJTHEH aHAJIU3 MTOTPEITHOCTEH;
— co0mro/IeHbI TpeOoBaHUS OE30TIaCHOCTH TPY/IA.
OtmeTtka «4» CTaBUTCS, €CIIH:

— BbIIOJIHEHAa paboTa B TMOJHOM O00bEME C COOMIOACHHEM HEO0OXO0IUMO
TIOCJICIOBATEILHOCTH MTPOBEACHUS OIBITOB M N3MEPCHHUN;

— CaMOCTOSATEIBHO M PAIlMOHATBHO BBIOPAHO W TIOJATOTOBIIEHO IS OIBITa BCE
HE00XoauMoe 00OpyZOBaHUE, BCE OMBITHI MPOBEACHBI B YCIOBHUSAX U PEKUMAX,
00eCTIeYnBAIOIINX MOTYYCHHE PE3YIHTATOB U BEIBOJIOB C HAMOOIBIIEH TOYHOCTHIO;

— B IIPCACTABJICHHOM OTYCTC IIPABUJIBHO M AKKYpPATHO BBIIIOJIHCHBI BCC 3aIllMCH,
Ta6JII/II_[BI, PUCYHKH, UCPTCIKH, Fpa(I)I/IKI/I, BBIYMCJICHHUA U CACJIaHbI BBIBOJbI,

— TPaBWIBHO BBIMIOJIHEH AaHAIW3 MOIPEIIHOCTEN; — COONIOAEHBI TPEOOBAHMS
0e30macHOCTH TPYy/Ia.

OtMmeTKka «3» CTaBUTCS, €CIIU:

— paboTa BBIMOJIHEHA HE MOJHOCTHIO, HO 00bEM BBITIOJTHEHHON YacTH TAaKOB, YTO
MOXHO CJ€JaTh BBIBOJIbI, MJIU €CJIM B XO/J1€ MPOBEICHUS ONbITa U U3MEPEHUN ObLITU
JOMYIICHBI CJIEIYIONIUE OIIMOKU: OMBIT MPOBOJWJICS B HEpaMOHAIBHBIX
YCJIOBHSIX, YTO MPHUBEIIO K MOJYUYCHUIO PE3YIbTATOB C OOJIBIIEH MOTPEIIHOCTHIO,
NJIN B oTuere OBbLIM JOIMYIICHBI B 00IIEH CIOKHOCTH HE Oosiee BYX OIIMOOK (B
3aMHCSIX EIUHUIl, U3MEPEHUSX, B BBIUUCICHUAX, rpadukax, TabIMIax, cCXeMmax,
aHaNMM3€ TOTPENIHOCTeH U T. J.) HE MPUHIUIUAIBLHOTO IS JTaHHOW pPabOTHI
XapakTepa, HE TMOBIMABIIMX HA pe3yabTar BbiNoJHEHUsA, WMJIM He BbINONHEH
COBCEM WJIM BBIMIOJHEH HEBEpHO aHanu3 norpemnocred, MJIM pabora BeinmogHeHa
HE TMOJHOCTHIO, OJHAKO OOBEM BBIMOJHEHHOW 4YacTU TaKOB, YTO TO3BOJISET
MOJIYYNTh IIPABUIIBHBIC PE3YJbTaTbl U BBIBOJBI [0 OCHOBHBIM, IPUHUIHUIHAIBHO
BKHBIM 3ajJja4aM padOTHI.

OTMeTKa «2)» CTaBHUTCS, SCIIH:

— paboTa BBINOJIHEHA HE MOJIHOCTBIO U O0BEM BBIIOJHEHHON 4acTU pabOThI HE
IIO3BOJISIET CAENaTh IpaBuibHbIE BeIBOBI, IJI ombITHI, M3MEpEHNUs, BBIUNCICHUS,
HAOMI0IeHUsT MPOU3BOAMIUCH HenpaBwibHO, MJIM B xome paboTel U B oTuete



OOHApPYXHUJIUCh B COBOKYITHOCTH BC€ HEJAOCTATKU, OTMEUYCHHBIE B TPEOOBAHUAX K
OIICHKE «3»;

— B T€X ClydYasX, Korja oOydaromuiics MOKa3aJl OpPUTMHANbHBIA W HaubOosee
palMOHAJIBHBIA MOJAXO0J K BBINOJHEHUIO pabOThl U B mpouecce padoThl, HO HE
u30exan TeX WIM HMHBIX HEJOCTAaTKOB, OIEHKa 3a BBIMOJHEHHE paboOThl IO
YCMOTPEHHUIO YUYHUTENsE MOKET OBITh MOBBIIIEHA MO CPaBHEHHUIO C YKa3aHHBIMU
BBILIIE HOPMaMHU.

B cBs3u ¢ TeMm, 4TO OOJBIIMHCTBO JIAOOPATOPHBIX OMBITOB OOYyYaronIuecs
BBITIOTHSIOT (PPOHTAIIBHO U CYITHOCThH OMBITOB BBISICHSAETCS Ha YPOKE, OTMETKY 3a
WX ONHUCAHUE BBICTABIATH BCEM OOywaromuMmcsa He cieayer. OTMETKYy Y4YEHUKY
MO>XHO BBICTABUTh MPH €ro aKTUBHOM Yy4YaCTUU B OOCYXICHUM MaTepuaa,
OBICTPOM  BBINIOJIHEHWM  OMBITOB, TMpaBWJILHOM WX aHamuze. [loatomy
71a00paTOPHBIE OMBITHI 110 OMOJIOTHUU OLICHUBAIOTCS BHIOOPOYHO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO YacoB DJIeKTPOHHbIE
HaunmeHnoBaHue pa3iesioB ¥ TEM nmudpoBbIe
Ne n/m P Kontpoabnsie IIpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41¢c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41¢c292
XUMHYECKHH COCTaB M CTPOCHHE KIIETKH 8 1 bubmmorexa LIOK
P https://m.edsoo.ru/7f41¢c292
JKusnenesTeIbHOCTh KIIETKH 6 bubnuorexa [IOK
A https://m.edsoo.ru/7f41¢c292
Pa3smHOeHue 1 HHAUBUAYaIbHOE Pa3BUTHE 5 | bubmuoteka [IOK
OpPraHu3MoB https://m.edsoo.ru/7f41c292
HaciaencTBeHHOCTh M U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHU3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuorexa [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6nmorexa LIOK
PesepBHOE Bpems 1
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4




11 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunmeHoBaHHeE pa3aeiioB H TeM nudpoBLIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
bubnunoreka LIOK
1 9 o 1
BOJHOTHONHAL DHOIOTIA ? https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6mmoteka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpY’Kalollas cpeaa 5 1 bubmorexa HIOK
P Py B pea https://m.edsoo.ru/7f41cc74
b K
4 Coo0011ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 noamotexa O
https://m.edsoo.ru/7f41cc74
b K
5 PesepBHOE Bpems 2 nomotexa O
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabubie IIpakTuueckue A op
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
buonorus B cucreme Hayk bubnnoreka [JOK
1 buonornueckne cuctemsl, MPOIECCHI 1 https://m.edsoo.ru/863e6122
U UX U3yYECHUE https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS JKUBOW TPUPOIBI.
[IpaxTuueckas padora Ne 1
bu6mmoreka [IOK
2 «Hcnonb3oBaHue pa3aIMuHbIX 1 0.5
https://m.edso0o.ru/863e6122
METO/IOB IPU U3yUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
bu6mmoreka [IOK
3 Bxonnas koHTpoibHas paboTa 1 1
A p p https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KieTku. Boja u | bu6mmorexa [IOK
MHUHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
b K
5 benku. CoctaB u cTpoeHue 6eIKoB 1 nommorexa O
https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas
6 pabora Ne 1 «M3yuenue 1 0.5 bubmuorexa [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUIIa3bl
WJTU KaTajasbl)»
bubnnorexka [JOK
7 VYraeBoapl. JIunuasl 1 nonnotexa 11

https://m.edso00.ru/863e6870




bu6mmoreka [JOK

8 Hyknenriosbie kicioTsl. AT® https://m.edsoo.ru/863e6d5c
9 Hcropus u MeTo bl U3y4ECHUS bubnumoreka [IOK
kietku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Krerka kak nenoctHas xkuBast
cucTema
CrpoeHue 3yKapruoTHUYECKON KIIETKH.
Jlaboparopuas padota Ne 2
«M3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCaHUE
12 OOMeH BeIIEeCTB U META00IN3M Bubmorexa ITOK
https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 Potocmires. XemocHtres https://m.eds00.ru/863e7¢98
14 DHepreTuveckuii oOMeH Bubmmorexa LOK
https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJeTku. Muto3. JIlaboparopnas
15 paborta Ne 3 «Habnronenue Muto3a B 0.5 bubmorexa LHOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpEIIKa JTyKa Ha
TOTOBBIX MUKPOTpEnapaTax»
16 Bruocunres Oenka. Peakiusa bubmuorexa [JOK
MaTpPUYHOI'0 CHUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancrsuus — Guocknres berka https://m.edsoo.ru/863e796e
18 HexkneTounsie (hopMbI KU3HH — bubnmoreka [JOK




BHUPYCHI

https://m.edsoo.ru/863e7540
bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
)1 Jlaboparopnas pabota Ne 4 0.5 bubnuorexa [JOK
«/3yueHnue CTpOeHUS ITOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
2 WNHnuBunyansHOE pa3BUTHE bubnnorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/863e8436
7 I'eneTnka — Hayka o bubnuoreka [IOK
HaCJIEJICTBEHHOCTH U N3MCHYMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [TOK
P ‘ e https://m.edsoo.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpeLUBaHuE. 3aKOH
25 feBaBI/IIZI/IMOFO Haine OBaHUsA bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerjieHHOE HaclleJ0BaHue
npusHakoB. JlaboparopHas pabota
26 Ne 5 «M3yuenue pe3ynbTaToB 0.5 bubnuorexa [JOK
MOHOTHOPUIHOTO U JUTHOPHIHOTO ' https://m.edsoo.ru/863e8c60
CKpEIIMBaHUA y IP030(UIb HA
TOTOBBIX MUKpOTpEnapaTax»
27 I'enernka mona. HacnemoBanue bu6mmoreka [IOK




IIPHU3HAKOB, CUCIUICHHBIX C ITOJIOM

N3menunBocth. Henaciencresennas
M3MEHYMBOCTh. JlabopaTtopHas

https://m.edsoo.ru/863e8c60

73 pabota Ne 6. Uzyuenue 1 0.5 bubnmoreka [JOK
MOAN(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOEHUE BAPUALIMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

HacneacTBenHass U3MEHYUBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 0.5 bubnuorexa [JOK
«AHanmu3 MyTalui y 1po30(uisl Ha https://m.edsoo.ru/863e8efe
TFOTOBBIX MUKPOIpENapaTax»

30 I'enetuka yenoBeka 1 bubmorexa LHOK

https://m.edsoo.ru/863e8d78

31 HroroBast koHTpoIbHAs paboTa 1

bu6mmoreka [IOK

32 Ceneiups Kax Hayka 1 npouece I https://m.edsoo.ru/863e9214

13 MeToabI U IOCTHKEHHS CEJIEKITHU | bu6mmoreka [IOK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacip | bubnuoreka [IOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabnbsie IIpakTHyeckue A op
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
DBOIOIUS U METO/IbI €€ N3YUYECHMUSI.
. bubnmoreka [JOK
1 Hcropus pa3BuTHs NpeacTaBIeHUN 1
https://m.edsoo.ru/863ea20e
00 3BOJIIOLUU
bu6mmoreka [IOK
2 BxonHas koHTposbHas padboTa 1 1
A P P https://m.eds00.ru/863e9570
bubnnorexa [HOK
3 MuUKpO3BOTIOLMS 1 nomorexa L
https://m.edsoo.ru/863e9cle
[Tonynsius Kak 3JeMeHTapHas
€AMHUIA BUJA U DBOJIIOIIH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubmmorexa [OK
patop p - ' https://m.edsoo0.ru/863e99c6
«CpaBHEHUE BHUJIOB T10
MOp(}orIorHUIecKoMy KPUTEPHIO
5 JIBrOKy1IHME CUITBI (3JIEMEHTApHBIC | bubnuorexa [JOK
(akTOpbI) FBONIOINH https://m.edsoo.ru/863e9da4
b K
6 EctectBenHsblit 0T00p U €ro Gpopmbl 1 nomorexa 110
https://m.edsoo.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCIIOCOOJIEHHOCTh OPTaHU3MOB U
7 BH000pa3zoBanue. JlaboparopHast 1 0.5 bubnuorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIBHOTO XapaKTepa»
8 Hanpasnenus u mytn 1 bubnmuorexa [JOK




MaKpO3BOIIOLUU https://m.edsoo.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIONNN
10 Wcropus xu3Hu Ha 3emile U METO/bI
e€ u3y4yeHus
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpaxTnueckast padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUTEKIIUSX)
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpPraHU4YEeCKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeTTOBEKa (aHTPOIIOTEHE?) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopbl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH BOJIOLHUH
YelnoBeKa
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmnoreka [JOK
aJlarTanyy 4eJI0BEKa https://m.edsoo.ru/863ecaca2
PesepBHeIit ypok. O6001IeHNE TIO
19 TeMme «BO3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emie»
20 DKOJI0rus KaK HayKa




Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6mmoreka [IOK

21
baxTopsl https://m.edsoo.ru/863eafec
AlGuoTtnveckue HaKTophI.
JlabopaTopHas padora Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTtopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buoTtnueckue pakTopsl
daicrop https:/m.edsoo.ru/863b348
DKOJOTUYECKHE XapaKTePUCTUKU
nomyssinuu. [Ipakruyeckas pabora
24 No 2 «Iloacuér nmnoTHOCTH 0.5
TIOTYJISINI Pa3HBIX BUJIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OHMOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
bu6mmoreka [IOK
27 DKOJIOTHYECKHE MUPAMU/IBIL.
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykieccus
28 [TpupoaHbIe SKOCUCTEMBI
29 AHTpPONIOT€HHBIE YIKOCUCTEMBI
30 buocdepa — riobanpHas bubmuoreka [IOK
IKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmoreka [JOK




ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenosedecTBO B Onocdepe 3emin 1
33 HToroBast KOHTpOJIbHAS paboTa 1 bubmmorexa [OK
https://m.edsoo.ru/863ebale
34 Cocy1iecTBoBaHHE IPUPOABI U |
YeJI0BEYEeCTBA
OBILEE KOJIMYECTBO YACOB 110 34 )5

I[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Koxa
MPOBEPAEMOro
pe3yJbTaTa

HpOBepﬂeMble NnpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NnporpamMmal CpeaHETO oﬁmero 06pa303afmﬂ

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OMOJIOTUU B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa ISl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa0oin3M (OOMEH BEIIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOperyJsiius), YpOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEAECHUE (PENpOAyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

YMeHue uznaratb OHMOJIOrMYECKHe TEOPHH (KJIETOYHasl, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars TpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

VYMmenue BJIaACTh MCTOAAaMHU HAYYHOI'0 IIO3HAHUSA B ouonoruu
(Ha6J’IIOIlCHI/IC U OIMMCAHUC KHUBBLIX CHCTCM, IIPOLECCOB U ﬂBHCHHﬁ;
opraHu3anus u IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMU BCIIMUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M IYKaApHuoT, OOHOKJICTOYHBIX U MHOTOKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIECCOB OOMEHa  BEIIECTB U
MpEeBpaICHUs] DHEPrUu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOJIOTBOPEHHSI,  Pa3sMHOXKCHUS,  HHIUBUAYAILHOTO  Pa3BUTHS

opraHu3ma (OHTOTEHE3)




VYMmenne IMPUMCHATH TIOJIYUCHHBIC 3HAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUUICCKHUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIETSAX oOecrneueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIIOIEHUSI HOPM
rPpaMOTHOIO  MOBEAEHHS B  OKPYXAKOWIEH NPUPOJHON  CpEJE;
IIOHHMMaHUEC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KCHI/II\/JI
COBpPEMEHHOM OHOJOTMM U OHOTEXHOJOTHM Ui palMOHAIbHOIO

IpUPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JUISA MMpeaACKa3saHuAa

HacCJICOOBaHHU ITPU3HAKOB Y OPpTraHU3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTMYECKOT0 CO/IEpKaHMs, BKIIOYAIOLIYIO IICEBIOHAYYHbIE 3HAHUS
13 pa3iauyHbIX UcTOYHUKOB (CMMU, HayuHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIIEIOBaHUII B OMOJIOIHH,

MCIHMIINHC, OMOTEXHOJIOTHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC TUCHBMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 6MOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHEro o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHATBLHOM T'PAaMOTHOCTH 4YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

TMOHSTHM: BUJ, HOMMYyJALUA, FGHO(I)OHI[, OBOJIIOLUSA, ABUKYIIHUC CHUJIbI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHA,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate Ouosiorudeckue Teopuu (IBOJOLMOHHAS Teopus Y.
JlapBuHa,  cUHTeTMYecKass TeOopus  HBOJIOLMU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbimeBoro cxonacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nytei spomonuu A.H. CeBeprioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAMU HAYYHOTO TIO3HAHMS B OHUOJNOTHH
(HabmroIeHNEe W OINMCAHUE >KUBBIX CHCTEM, IPOIECCOB U SIBICHUM;
OpraHm3alys W MPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEIyEMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHATHA, TCOPHA W 3aKOHOB, yMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MOMYJSIIUM, POAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OHUOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKUX (PAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTHH B IKOCHCTEMAaX, aHTPOTIOTEHHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne IMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB u ﬂBHeHI/Iﬁ, JJI TIPUHATUA TMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETISAX 0OeceueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXAKOMIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJIg paliluOHAJIBHOTO IMTPUPOAOIIOJIb30BaHUA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI [IepeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TpPAKTUYeCKue paboThl,
cobmonath mnpaBwia npu pabore c ydyeOHBIM M Ja0OpAaTOPHBIM

obopyioBaHuEM




YMeHne KpUTHYECKH OLEHHBATh W WHTEPHPETHUPOBATH HH(OPMAIIHIO
OMOJIOTHYECKOTO CO/IePKaHMs, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcTOYHUKOB (CMMU, HayuHO-IONYJsipHBIE MaTepHAalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC MCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOJIOTHYECKY0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Koxa

1.1

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — wnayka o xuBoil mnpupone. Ponp Ouonoruu B (QopmMHUpOBaHUHU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CrcTemMa OMOJIOrHYecKIX HayK

MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCaHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0paboTka

JTAHHBIX )

JKuBnIe cucTeMBI U X opraHnusanmnsa

2.1

Xusble cucrembl (OMOCHCTEMBI) Kak NpeaMeT usyudeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJIAIMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMoChepHbIi

3.1

3.2

33

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKHM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MHHCPAJIbHBIC BCIICCTBA. cDyHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKoB. AMHHOKHCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHl O€IKOBOI MOJIEKYJIbI (IepBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYEecKHe CcBoiicTBa OenkoB. buonornueckue
GbyHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamunbsl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IUI0K03a, pubo3a W Ae30Kcupubo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTEH, IIeJUII0JI03a).
buonornveckne GyHKIUN YTIIEBOIOB.

Jlunuael:  TpurMnepuasl, — crepounbl,  Gocdomununbl.  ['mapodunbHO-
runpopoOHbIe cBOicTBAa. buonornueckue ¢ynkiuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEIIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpBI HYKJIEHMHOBBIX




kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[uronorus — Hayka o kierke. Kierounas teopusi. MeToapl U3y4eHust KJIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucrtema. OOmMe MPU3HAKH KIETOK: 3aMKHYTast
HapykHass mMemOpana, moJekyasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl kneTok: sykapuoTuyeckas U npokapuoruyeckasi. OCOOEHHOCTH CTPOCHUS
nmpokapuoTuuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHYECKOM KJIETKU. OCHOBHBIE OTJIMUUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [lnazmaruaeckas memOpana, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. O HOMEMOpaHHbIE OPraHOMbl KJIETKU: 3HAOIUIa3MAaTHYeCcKasl CeTb
(OIIC), ammapar ['onbmpku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOMbI KJIIETKU:
MUTOXOHJIPUH, TUIaCTUABL. [IpoMCXOXKIeHHEe MHUTOXOHAPHIA W IUIacTUA. Bumsl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOUHBIA ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIMM OPraHOMI0B KJIETKU. BKirtoueHus

Snpo — perynaTopHbslii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J0uKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINAS (PHEPTEeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BeulecTB: aBTOTPOQHBIN U rerepoTpodHsblii. Poib

(I)CpMeHTOB B OOMeHe BCIHICCTB U MPCBPALICHUN SHCPIHUU B KIICTKE

4.2

4.3

®dotocuntes. CBeroBas U TemMHOBas (a3wl poTocuHTEe3a. Peakiuu doTocunTe3a.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs JKU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenpl Ha (POTOCHMHTE3 U CIOCOOBI TIOBBIIICHHS €r0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIolIie OakTepuu. 3HAYECHUE XEMOCHUHTE3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIECTB, BBIACICHHUE H
aKKyMYJMpPOBAaHUE DJHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenune u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPGHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHa

4.4

Peakun marpuunoro cunresa. ['enernueckas undopmanus u JJHK. Peanuzamms

TeHETUYEeCKON WHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunums — marpuunslii cunte3 PHK. Tpancnsmus — 6uocunTte3 Oenka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHpYCHL. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nn pacteHud, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura genoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKI KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B MHTepdasze. Permkanus — peakuuss MaTpU4HOIO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMaTHUIbL.
[luronornyeckne OCHOBBI PA3MHOXKEHUS W HUHAUBUAYAIBHOIO Pa3BUTHS
OpraHU3MOB.

Jenenne wkierkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buiel Gecrnonoro
pPa3MHOXXEHHUS: JeJIeHHE Ha/JBO€, IIOYKOBAaHUWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHHUEC [JIA CCIICKIUN

53

54

5.5

ITonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECIOJIOro.
Meiio3. Cragun wmeiio3za. IIpomecchl, mpoucxopsiiue Ha CTaausx Menosa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IOJOBBIX KIJIETOK —
raMmer (CrepMaro3omj, SuleKIIeTKka) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIMIEKIIETOK B CIICpMaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIILHOTO Pa3BUTHSI Y MO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpyisuus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUSA: MpsMOe, HempsiMoe (MuuHOuHOe). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJACTBa.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOT'O PaCTEHUs: CTPOCHUE CEMEHH,

CTauu pa3BUTHUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun renetuku. Mcropus pasButus reHeTUKH. Briaa poccuilckux
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl T'eHETUKU
(rubpu10JI0rNYeCKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHBIE TeHETUYECKUE NOHATHA. ['eHeTHYecKass CUMBOJIMKA, UCIIOJIb3yEeMas B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, YyCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio JnoMHHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncrotel ramer. [1onHOE U HEMOIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4ecKne OCHOBHI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3MPYIOIIEe
cKpelmiBaHue. lcrnonp3oBaHuE — AHATU3UPYIOLIErO  CKPEIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue npu3HakoB. Pabora T. Moprana no cuersieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M IIOJOBBIE
XpoMOCOMBI. ['OoMorameTHole M TeTeporameTHnle opranu3mbl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(DUKATMOHHON W3MEHUYMBOCTU. BapuanuoHHBI psag M BapuallMOHHAas
kpuBad. Hopma peaknum npusHaka. KoiM4ecTBEHHbIE U KadeCTBEHHBIE

IPHU3HAKU U UX HOpMaA pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccubukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
¢akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHIA,
OMOXMMHUYECKHUH, MOJCKYJSIpHO-TeHEeTHYeCKU. COBpEeMEHHOE OIpecIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomonipio III[P-ananu3a. HaciencrBenHble 3a00je€BaHUs 4YCIOBEKA: T'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHbE MyTauuu. [IpuHIUIBI 370pOBOTO




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA T CHCTHUUYCCKHUX
0one3Hell. MeanKo-reHeTUUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuusi Kak Hayka U Tpolecc. 3apoKIEHHE CEJIEKUHUHW U JIOMECTHKAIIHS.
Yuyenue H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJbTYPHBIX pacTeHuil. LIeHTpbl MpOUCX0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHBIE METOJBI CEeJIEKINU. MaccoBbIii W WHAWBHIYaJIbHBI OTOOpHI B
CEeJIEKIIMM pacTeHuH M KUBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpeliMBaHUE YHCTBHIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOpUIUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIyYEHUE IOJIAILIONAOB. JIOCTMIKEHMsI CEJIEKIUMU DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3mMOB

7.3

buoTtexHosorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl.  MHKpOKIOHAJbHOE  PAa3MHOKECHHE
pactrenuii. KinoHuUpoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO3SMCTBEHHBIX
OpraHU3MOB. OJKOJOTHUYECKHe U dTudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

1.1

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CeugerensctBa  sBoiouuH.  [lameoHTOnoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUsI BHMJIOB B MAJIEOHTOJIOTMYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PA3IUUUs SMOPUOHOB pa3HbIX BUIOB
M03BOHOYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, AHAJIOTUYHBIE,
PYOMMEHTapHbIE OpPTraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHUE: CXO/CTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

Opomononnast  teopusi Y.  JapsBuna. Ilpeanocbulku  BO3HMKHOBEHUS
napBuHM3MA. JIBMOKyIIME CHIIBI 3BOJIIOLMH BUJOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHE NIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEAEIEHHAS U3MEHUYUBOCTD,

0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomoiud (CTD) u  ocHOBHBIE €€ TIOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHHL{I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

1.4

1.5

JBmwxymme cuibl ((pakTophl) SBONIOLMU BUIOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsmus n murpanus. EcrecTBeHHBI 0TOOp — HANpapisIoOmuil hakTop
sBOIOLMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ysibTaT d3BOMIONMU. [Ipumeps
IpUCIIOCOOIEHUH Y OpraHu3MoB. ApoMop(03bl U HAMOAANTALINY.

Bun u Bunoo6paszosanue. Kpurepuu Buga. OcHOBHbIE (OPMBI BU1000pa30BaHUsL:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIFOLIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIONMU

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )XU3HU HA 3emite

JloHay4yHbl€ TMPEACTABICHUSA O 3apOKICHUM JKU3HU. HaydHble TIUIIOTE3bI
BO3HUKHOBEHHS >KM3HM Ha 3emie: abuoreHe3 M MaHCHepMHs. XUMHUYecKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie aTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU U UX 3BOJIIOIMA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)KMUBBIX OPraHU3MOB

PasButue xu3Hu Ha 3emsie mo spam u nepuojgaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpel. [lameosoiickas 3pa u €€ TEPHOIBI: KEMOPHUICKUH,
OPIOBUKCKHW, CUIYPUUCKUH, JI€BOHCKHH, KaMEHHOYTOJIbHbIM, MEPMCKHIA.
Me3so30iickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas 3pa u €€ mepuoipl: NAJICOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMAaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbI YBOJIOLNUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3BI y
pacTeHud W KUBOTHBIX. [losiBIEHHME, pacuBET W BBIMHUPAHHUE TPYIIN KUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHnu4eCKoro Mupa KakK OTpPaKCHHUC SBOJIIOINU. OcHOBHBIC

CUCTCMATUYCCKUC I'PYIIIBI OPIraHU3MOB
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DBOJIIOLMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTue TpeicTaBlIeHHH O

MPOUCXOKIACHUN YCJIOBCKA. MeTOI[I:I HU3YYCHUS aHTPOIIOICHC3a. CXOI[CTBa u




2.5

pa3nuyKs YyenoBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YETIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HacinencTBeHHas M3MEHYHBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBI 00pa3 XU3HU, HM3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONHUTEKH, YesoBek
ymenslid, YenoBek mnpsaMoxonsaumui, YenoBek HeaHAepTanbckuil, YenmoBek
pa3syMHblii. Haxonku nckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHMsA, 00JacTb

pacmpocTpaHeHus1, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUs

2.6

3.1

YenoBeuyeckne packl. OCHOBHBIE OOJIBIINE Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJION IHAs (3KBaTOpHaNIbHAS), MOHTOJIOU/IHAs (a3uarcko-
aMepuKaHCKast). YepTsl MpUCIOCOOICHHOCTH IPEICTABUTENCH YeIOBEYECKUX pac

K YCIIOBUSIM cylecTBoBaHUs. EquHCTBO yenoBedeckux pac. Kputuka pacuzma
OpranusMsbl U OKpy>Karolias cpeaa

DKOJIOTHSI KaK HayKa. 3aJladyd M paslielbl KOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHusT OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckue  (axktopsl. Knaccuduxamus — skojmormdyeckux — (HaKTOpoOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHE 3KOIOrMYecKuX

(hakTOpPOB HA OPTAaHU3MBI
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AbGunotnyeckue QaxkTophl: CBET, TEMIIepaTypa, BIaKHOCTb. DoTonepuoausM.
[IpucnocoOnenus OpraHu3sMOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl
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3.5

buotnueckue ¢akropbl. Buasl OMOTHMUECKHMX B3aMMOIECHCTBHI: KOHKYpEHIUS,
XMITHUYECTBO, MAPa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OHOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYHICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8.X

OKOJIOTUUECKHE XapPaKTCPUCTUKHU NOMyJISANHUU. OcHOBHBIC IIOKa3aTcin
nomyJrsinuu: 4YUCJICHHOCTH, IINIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPHUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINUHU U et peryismusa

COO6III€CTB3 1 3KOJOTUMYCCKUEC CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuoreHo3. CTpyKTypsl OuWOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B

OnoleHo3e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme o0 dKkocucremMe W




4.3

6HOFCOHCHO3C. q)YHKI_II/IOHaHBHBIe KOMIIOHCHTBI 3KOCHUCTCMBI: IMPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemecTB U MOTOK SHEPTUH B SKOCHCTEME.
Tpoduueckue (nuieBble) YpPOBHH 5SKOCHUCTeMBL. I[lumieBble Iemu U CeTH.
OCHOBHBIE TIOKa3aTEIH AKOCHUCTEMBI: OMoMacca, MPORYKIHA. DKOJIOTHYECKHE
NUPaMUBL:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYUBOCTb, CAMOpEryJIsius, pa3sutue. CyKueccus

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMa XBOIHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMBI.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpasue kak (akrop ycroiumBocTH 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owoctepe. I'paHuIBI, cOCTaB U CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero pynkuuu. OcobeHHOCTH Ouocdepbl Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMHYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
o6uoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE LHKIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
I'mobGanbHBIE HKOIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJIEHUS MPUPOAHBIMHU pecypcaMd U HUX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/IH OMOJIOTHH H OXpaHa MpHUpOAbI




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorust, 10 kmacc/ 6a30BeIid ypoBeHb: yueOHuK / B.B. [laceunuk,

Kamenckmii A.A.,A.M. Pybuios- Mocksa: «IIpocsemenue», 2025 (Jlunus

KHU3HH)

e buosnorus, 11 knacc/ 6a3oBbiii ypoBeHb: yueoHuk / B.B. Ilaceunuk,
Kamenckuii A.A.,A.M. Pybuios- Mocksa: «I[Ipocsemienue», 2025 (Jlunus

KU3ZHH )

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1.B.C.PoxiioB. TemaTuueckuii 1 UTOrOBbIi KOHTPOJIb. COOPHUK MPOBEPOYHBIX
paboT. buonorus. 10 knacc. Mockga 2014r.

3. O.II. dynkuna. buonorus 6-11 knaccel. [IpoBepouHbie TECTHI,
pa3HOypoBHEBBIE 3ajanus. Boarorpan: Yuurens, 2012r

4. H.A. bornanoB. KoHTposibHO-U3MepUTENbHBIE MaTepruaibl. buonorus 10
kiaacc. ®I'OC. Mocksa. Bako, 2016r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HMHTEPHET

1. «Egunas xomnekmus [{udpossix O6pazoBaTenbHbIx PecypcoBy» (Habop
u(pOoBBIX pecypcoB K yueOHukam unuu B.B. laceunnka)
(http://school-collection.edu.ru/).

2. http://bio.1september.ru/urok/ -Marepuansl k ypoky. Bce pabotsl, Ha
OCHOBE KOTOPBIX CO3J/IaH CAMT, ObLIIM OIMyOJIMKOBAHBI B Ta3€Te

"buonorus". ABTopamu caiita pojenana 6ombIias padoTa mo
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CHUCTEMAaTU3UPOBAHUIO TA3€THBIX CTATEH ¢ YUETOM IIKOJIBHON yueOHOM
MIpOTrpamMMBbl 10 NpeamMeTy "buosorus”.
http://ebio.ru/ - DnekrponHbI yueOHuK «buonorus». Coaepxut Bce

paszzesnbl OMoyIoTun: OOTAaHUKY, 300JI0THIO, aHATOMHIO M (PHU3UOTIOTHIO
YeJI0BEKa, OCHOBBI IIUTOJIOTUH U T€HETUKH, SBOTIOIIMOHHYIO TEOPHIO U
9KOJIOTHI0. MOXKET OBITh PEKOMEHIOBAH YYAIIUMCS JIJIS
CaMOCTOSATENbHON pabOTHI.

http://djvu-inf.narod.ru/ - a3nekTpoHHas OMOIMOTEKA

http://biology.ru/index.php - Caiit sBnsiercs UHTEpHET — BEpcueit
y4eOHOro Kypca Ha komnakT-gucke "OTkpeiTas buonorus".
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