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IHHOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl 1O OHOJOTHH TEOPETHUYECKYI0 OCHOBY JUIS OIpEeNICHHs TOIXOJ0B K
(hOpMHPOBAHHIO COJICPKAHUS YICOHOTO TIpeameTa «BHoJIoTHsDy COCTaBIIIN: KOHIIENTyaabHbIe TosioskeHuss OI'OC
COO o B3aUMOOOYCIIOBICHHOCTH IIeNIeH, COJACpIKaHUS, Pe3yIbTaTOB OOyUeHUs W TpPeOOBaHWH K YPOBHIO
IMOATOTOBKM BBIITYCKHUKOB, ITOJIOKCHHA 06 O6HII/IX oeiX W HOpUHOUIIAX, XAPaKTCPHU3YIOIIHUX COBPEMCHHOC
COCTOSIHME CHCTEMBbI cpeaHero ooiero oOpaszoBanusi B Poccuiickoit ®eneparnu, a TakKe IOJOXKEHHUS O
cnienupuke OMOIOTHH, €€ 3HAUCHUH B MIO3HAHUH KUBOK TPUPOIBI U 00ECTICYCHUHN CYIIECTBOBAHHS YETIOBEYECKOTO
obuiectBa. CoraacHO Ha3BaHHBIM IOJIOXKEHHSIM, OIPE/IETICHbl OCHOBHbIE (DYHKIIMU MTPOTrpamMMBbl 110 OMOJIOTUH U €€
CTPYKTYypa.

[Iporpamma mo Ouosioruu NaéT MpeCTaBlIeHUE O 1esiX, 00 oOmiel cTpareruu oOydeHHUs, BOCTTUTAHUS U
pa3BUTHs 00ydaromMXcsl cpeicTBaMu yueOHoro npeamera «buonorusy», onpenenser o0s3aTeabHOE MPEAMETHOE
CoJIep’)KaHue, €ro CTPYKTYpy, paclpeiesieHue Mo pasjielaM M TeMaM, PEKOMEHIYEMYIO IOCJIEI0BaTeIbHOCTD
U3y4YeHHUsd YydeOHOro Marepuajia ¢ Y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKU
00pa3zoBaTeNbHOTO MPOIIECcca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroIuXxcsl.

B nporpamme 1o OuoONOrMM TakXkKe YUYUTHIBAIOTCS TpeOOBaHMS K IUJIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMEeTHbIM U TPEeAMETHbIM pe3yiabTaTaM o00ydyeHHs B (OPMHUPOBAHUM OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATEIbHON J1eATEIbHOCTH/y4eOHBIX AEUCTBUNA OOy4aIOUIMXCS MO OCBOEHHUIO COJIEp>KaHUSI OMOJIOTMYECKOTO
o0OpazoBaHwUsI.

B nporpamme mo 6uosnoruun (10—11 kmaccel, 6a30BbIN YPOBEHB) peaii30BaH MPUHIIUAI MTPEEMCTBEHHOCTH B
M3y4YeHUU OMOJIOTHH, OJ1arojaps YeMy B Hell MpoCMaTpUBAETCs HAMIPaBICHHOCTh Ha Pa3BUTHE 3HAHUMA, CBSI3aHHBIX
c  (opmHupoBaHHMEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHUS, IEHHOCTHBIX OPHEHTAlUUH  JUYHOCTH,
HKOJIOTMYECKOTO MBIIUIEHUS, MPEICTaBICHUH O 370pOBOM 00pa3e >XKM3HHM U OEpeKHBIM OTHOILIEHHEM K
OKpYXarolel mpupoaHon cpene. [loaromy Hapsaay ¢ U3ydeHHEM 00IIeONOIOTHIECKUX TEOPUH, a TaKKEe 3HAHHUM O
CTPOEHHUH KMBBIX CUCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B HUX IPOLECCOB B MpOrpamMme
1o OMOJIOTHU YIeJIeHO BHUMAHHUE HCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUW B MOBCEAHEBHOW JKU3HM JJISI PELICHUS
NPUKIAIHBIX 3a/Jad, B TOM 4YHCIe: MNpOPWIAKTUKU HACJIEeICTBEHHBIX 3a00JeBaHUIl 4YeloBeKa, MEIUKO-
TFeHEeTUYECKOTO KOHCYJIbTUPOBAaHMs, 000CHOBAHUS HKOJIOTUYECKHU I€J1IeCO00Pa3HOr0 MOBEACHUS B OKpPYXKaoIIeh
MPUPOJHON cpene, aHanu3a BIUSHUS XO3SMCTBEHHOM JESTEIBHOCTH 4YEJOBEKAa Ha COCTOSHHUE MNPUPOIHBIX U
UCKYCCTBEHHBIX DJKOCHCTEM. YCHJIEHHUE BHUMAaHHUS K MPHUKIAJHON HANpaBICHHOCTH Y4eOHOTO IpeaMera
«buonorus» MpoaUKTOBAaHO HEOOXOAUMOCTHIO 00ECIIEUeHHsI YCTIOBUH IS PELIeHUs] OAHON U3 aKTyallbHBIX 33134
IIKOJIBHOTO OMOJIOTHUYECKOTo 00pa3oBaHus, KOTOpas MpeanoiaracT GOpMUpPOBAHUE Y 00YUAIOIINXCS CITIOCOOHOCTH
a/IalITUPOBATHCS K U3MEHEHHSIM TMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus 3aHMMaeT BaxkHoe MecTto. OHa obOecreuynBaeT
dbopMupoBaHHe y 00yJaroIMXCs MPEACTABICHUN O HAyYHOW KapTUHE MHUpA, pacHIupseT U 00oOIIaeT 3HaHUS O
KUBOU Mpupoje, e€ OTIIMUYUTENBHBIX TPU3HAKAX — YPOBHEBOW OpraHU3allii U SBOJIOIMH, CO3AAET YCIOBHS JUIS:
MO3HAHUS 3aKOHOB XMBOUW TpPHUPOJbI, (GopMHUpPOBaHUA (DYHKIIMOHATHLHOM TPaMOTHOCTH, HABBIKOB 3JI0POBOTO H
Oe3omacHOTO OOpas3a KU3HHU, DKOJIOTUYECKOTO MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K >XUBOW MpUpOJe U
YeNOBEKY.

Bonpmioe 3HadeHne OWONOTHS HMMEET TaKXKe /sl PEIIeHUs BOCHUTATENBHBIX U PA3BUBAIOIIUX 33134
cpeaHero obmero oOpa3oBaHus, couuanu3aluy odyqaronmuxcs. M3yyenue 61onaorun ooecrneunBaeT ycaoBus IS
(GhOpMHUPOBAHHSI HMHTEIUIEKTYQIbHBIX, KOMMYHHKAIIMOHHBIX ¥ HWH(POPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM
KYJIBTYpPBI, CHOCOOCTBYET HMHTETpAallUd OHMOJOTHYECKUX 3HAHUK C TPEACTABICHUSAMU U3 JIPYTHX Y4EOHBIX
MPEeIMETOB, B YaCTHOCTU, (PM3UKU, XUMUHM U reorpaduu. HazBanHbIe MOJOKEHUS O MpeIHA3HAYCHUH y4eOHOTO
npenMera «bHOJOTHS) COCTaBUIM OCHOBY ISl OMpPEACTICHHS IMOAXOJ0B K OTOOPY M CTPYKTYPUPOBAHUIO €r0
COJIep>KaHusl, IPECTABICHHOTO B MIPOTpaMMe 10 OMOJIOTHUH.



Otb6op comepxkanust yueOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C MO3UIIMA
KYJIBTYPOCOOOPa3HOTO TOIX0/a, B COOTBETCTBUH C KOTOPHIM O0yJaromuecs AOHKHBI OCBOUTh 3HAHUS U YMCHHS,
3HaYUMBbIC I (OPMHUPOBAHUS OOIMIEH KYIbTYphl, OINPEACTSAIONINE aJeKBAaTHOE I[IOBEJACHHUE YEIIOBEKa B
OKpYKaromeld MPUPOAHON Cpele, BOCTPEOOBAHHBIE B TOBCEIHEBHOUW JKU3HM M TPAKTHYECKON JCSITEITHLHOCTH.
Ocoboe MecTo B 3TOW CHUCTeME 3HAHUN 3aHUMAIOT AJIEMEHTBI COJIEp)KaHHUs, KOTOPBIC CIyXaT OCHOBOHM st
dbopMHUpOBaHHS TPEACTABICHUNH O COBPEMEHHOW eCTECTBEHHO-HAyYHOW KapTHHE MHpa M IICHHOCTHBIX
OpHUEHTAIMSIX JIMYHOCTH, CTIOCOOCTBYIOMIMX TYMaHU3aI[MK OMOJIOTHIECKOT0 00pa30BaHUs.

CTpyKTypuUpOBaHUE COJEPKAHMS YIEOHOTO MaTepualia B IPOrpaMMe Mo OMOJIOTHHU OCYIIECTBICHO C YYETOM
MPUOPUTETHOTO 3HAYCHUSI 3HAHUKW 00 OTIMYUTEIBHBIX OCOOCHHOCTSAX JKMBOM MPUPOJBI, O €& YpPOBHEBOU
OpraHu3aIMy U SBOJIOUUU. B COOTBETCTBUM C 3TUM B CTPYKType ydeOHOro mpenmera «buosorus» BbIICICHBI
cleAyroume coaepkarenbHble JUHUM: «buonorus kak Hayka. Metoapl HaydHOro mno3HaHus», «Kierka kak
Oounosnorudeckas cucreMay, «OpraHu3M Kak OMoJorudeckas cucreMay, «CuctemMa 1 MHOroOOpasue OpraHuIecKoro
MHUpPay, « IBOJIIOIUS KUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTI.

Hens u3ydenus ydebHoro mpenmera «buosorus» Ha 0a30BOM YpOBHE — OBJAQJCHHE OOYYAIOITUMUCS
3HAHUSIMU O CTPYKTYPHO-(YHKITMOHATHHOW OpraHU3alliy )KUBBIX CUCTEM PA3HOTO paHTa M MPUOOPETeHHE YMEHUM
WCIIOJIb30BaTh 3TU 3HAHUS I TPAMOTHBIX JIEUCTBUI B OTHOIIEHWH OOBEKTOB JKMBOW MPUPOJBI M PELICHUS
Pa3IUYHBIX KU3HEHHBIX MPOOJIEM.

JocTmwkenne 1enu u3ydeHus: ydeOHoro mpemmera «buosorus» Ha 0a30BOM ypOBHE OOECTICUMBAETCS
perieHueM CaeayIonnX 3a1a4:

OCBOEHHE OOYJarONIUMHUCA CHUCTEMBbl 3HAHUH O OWOJIOTMYECKHUX TEOpUSX, VYUCHHSIX, 3aKOHaX,
3aKOHOMEPHOCTSAX, THUIOTE3aX, TMpaBUjiaX, CIYXaIluX OCHOBOW miia (HOPMUPOBAHHS TPEACTABICHUN O
€CTECTBEHHO-HAyYHOW KapTUHE MHPA, 0 METOJAaX HAYyYHOTO TIO3HAHUS, CTPOCHHUH, MHOTO00Pa3uu U 0COOCHHOCTSX
KUBBIX CHCTEM DPa3HOTO YPOBHS OpPraHU3allMM, BBIJAIONIUXCS OTKPBITUSAX W COBPEMEHHBIX HCCIEIOBAHUAX B
OMOJIOT 1N,

¢dbopMupoBaHue y OOyYaromIMXCs MO3HABATENbHBIX, MHTEIUIEKTYyalbHBIX M TBOPYECKHX CHOCOOHOCTEH B
MpoLIeCCe aHajdu3a JAHHBIX O MYTAX Pa3BUTHs B OMOJIOIMM HAYYHBIX B3TJISA0B, MAEH M MOJXOJ0B K M3YyYCHHIO
KUBBIX CICTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOyuaromuxcs oO0meld KylbTypbl, (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, pPa3BUTHE YMEHMM
OOBSCHATh M OLICHUBATH SIBJICHHUS OKPY)KAIOILEr0 MHUpa XHBOW HPUPOJbI HA OCHOBAaHUM 3HAHUN M OIBITA,
MOJIyYE€HHBIX IPU U3Y4E€HUU OHOJIOTUH;

dbopMupoBaHre y OOYYAIOIIMXCS YMEHUH WUIIOCTPUPOBATh 3HAUCHHE OHOJOTMYECKMX 3HAHUN B
MPAKTUYECKOW  JEATEIbHOCTH  4YeJOBEeKa, pPAa3BUTUU  COBPEMEHHBIX  MEIUIIMHCKMX  TEXHOJIOTUH U
arpoOUOTEXHOJIOTU;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEIOBEKOM >KMBOW HPUPOIbI, HEOOXOIUMOCTH
0epeKHOT0 OTHOIICHUSI K HEel, COONIO/IEHUS] STUUECKUX HOPM MPHU MPOBEACHUN OMOJOTHYECKUX HCCIEA0BaHMIA;

OCO3HAHHE IIEHHOCTH OMOJIOTMYECKMX 3HAHUM [UIsl MOBBIIICHUS YPOBHS AIKOJIOTUYECKOH KYIbTYpBI, IS
(dhopMHUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

MPUMEHEHHE MPUOOPETEHHBIX 3HAHUN M YMEHHI B MOBCEAHEBHOW >KM3HU JUISl OLIEHKH MOCIEACTBHM cBOEH
JEeSITENFHOCTH 0 OTHOLICHUIO K OKpY’Karolleil cpee, COOCTBEHHOMY 3[0pOBBIO, OOOCHOBaHUE M COOIIOJCHHE
Mep porIIakKTHKH 3a00I€BaHUM.

B cucreme cpennero ooOmiero oOpazoBanusi «buonorus», uzydaemas Ha 0a30BOM YpOBHE, SIBIISIETCS
00s3aTeNnbHBIM YYEOHBIM MPEIMETOM, BXOJSAIIMM B COCTaB NpeaMeTHou obmactu «EcTecTBeHHO-HaydHbIE
MIPEAMETBD».

s u3yyeHus: Ouosoruu Ha 0a30BOM ypOBHE CpeqHero oodiero obpazoBaHus oTBoauTcs 68 uvacos: B 10
knacce — 34 vaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHUYECKHUMH WU JPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QuIocCO(Hei, 3TUKOH, ICTECTHKOW W TpaBoM. Ponb Ouosiornun B
(bopMUpPOBaHUN COBPEMEHHOW HAy4IHOU KapTHHBI MUpa. CucTeMa OMOJIOTHIECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MpHUPObl (HAOII0AEHNE, IKCIIEPUMEHT, OIIMCAHHUE, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKask 00padOTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

[Ipaktnueckas padora Ne 1. «lcnosbp3oBaHue pa3aMYHBIX METOJOB MpPH H3YYEHUU
OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7)KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cucrembl (OMOCHCTEMBI) Kak MpeAMET u3ydeHus Ouonoruu. OTIHune KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OWocucTeM ¥ HX pa3HOOOpasue. YpPOBHH OpraHu3alud OHOCHCTEM:
MOJIEKYJISIPHBIH, KJIIETOYHbI,  TKAHEBbIA,  OpPraHU3MEHHBIM,  MOMYISIUOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI ), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuupr 1 cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MIPUPOJIBI».

Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMuYecKHUil COCTAaB U CTPOCHHUE KJIETKH.

XWMHYECKUH  COCTaB  KJIETKH. XUMHUYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpPO3J€MEHTHI. Bo/ia 1 MuHepanbHbI€ BEILIECTBA.

@yHKIMU BOJbl M MHUHEPAIbHBIX BeUIECTB B KieTke. llomnepkanue ocMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoenue 0elkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnMble
U 3aMEHHMMbIE AMHHOKUCIOTH. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBoiicTBa OenkoB. buonorndeckue GyHKIMN OEIKOB.

®epMeHThl — Ouonoruuyeckue karaiau3aTopel. CTpoeHue (epMeHTa: aKTHUBHBIA IIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Butamuubel. Otiauuus  (EepMEHTOB  OT
HEOPraHMYECKUX KaTalnu3aToOpOB.

YrneBopl: MOHOCAaxapuIbl (TI0K03a, pubo3a u ne3okcuprbo3a), Aucaxapuibl (caxaposa,
JaKTO3a) W TMoJiucaxapuabl (Kpaxmaj, TJUKOTeH, Ieiuttono3a). buonorndeckue QyHkuuu
YIJIEBOJIOB.

Jiunuasl:  Tpurauuepunasl, ¢ochonunuasl, crepouabl. ['mapodmisHO-rHAPO(YOOHBIE
cBoiictBa. buonornueckue Qpynknuu nununoB. CpaBHEHHE YIIeBOJOB, OSIKOB U JUIUAOB KaK
VCTOYHUKOB DHEPIUH.

Hyxneunnossie kucnotsl: JIHK u PHK. HyxneoTnasl — MOHOMEpBI HYKIIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
byHKIMH.

Hurtonorusa — Hayka o kierke. KierouHas Teopuss — mpuMep B3aMMOJCHCTBUS UAEH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka kak menoctHas xuBasi cucrema. OOmue Npu3Haky KJIETOK: 3aMKHYTasi Hapy»KHast
MeMmOpana, mojekynbl JJHK kak reneTrueckuii anmapar, CucTeMa CUHTe3a Oeka.

Tumbl  KIETOK: JyKapHOTHYecKass H mHpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npoKaproTHUecKor kieTku. Kierounas crenka 6akrepuil. CTpoeHne 3yKapuOTUYECKON KIICTKH.
OCHOBHBIE OTIIMYHS PACTUTEIILHOM, )KUBOTHOM U TPUOHON KIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, INIMKOKAIMKC, MX (DYHKIUU.
[Tna3marnveckass memOpana, e€ cBoictBa W (yHkumu. [lurommazma u €€ OpraHOMIBI
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [omabmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHoujibl KJIETKH: MHUTOXOHAPUH, IIacTUlpl. lIpomcxoxaeHne MHUTOXOHIAPUN M IUIACTUI.
Bunpl mitactun. HememOpaHHbIE OpraHOUIbI KJIETKH: pUOOCOMBI, KJI€TOUHBINA IIEHTP, HEHTPHUOJIH,
PECHUYKH, KIyTUKH. DyHKIIUU OpraHOu0B KJIETKU. BKitoueHus.

Anpo — perynstTopHslil neHTp kinetku. CTpoeHue saapa: saepHas 000JouKa, KapuoIuiasma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEmECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, k. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHYECKHMX OJIEMEHTOB B HEXHBOM  MPHUPOJIE»,
«Pacrnpeenenne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuupr u cxemsl: «llepuoamdeckass TaOIUIIAa XUMUYECKHX 3JEMEHTOB», «CTpoeHHE
MOJIEKYINBI BoJbI», «bruocunTtes 6enka», «CTpoeHue MoseKkyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxneunossie kucnotel. JJHK», «Ctpoenne monekynsr AT®», «CTpoeHne 3yKaprHOTHUYECKOM
KIeTKn», «CTpOeHuEe >KUBOTHOM KIETKW», «CTpOEHME pPacTUTEIbHOW KIEeTKn», «CTpoeHue
MPOKAPUOTHYECKON KIETKH», «CTpOCHHE sApa KIETKW», «YTIEBOABD, «JIMIUIBD.

OO0GopymoBaHue: CBETOBOM MHKPOCKOI, OOOpYJAOBaHHWE Il MPOBEICHUS HAOJIOJACHHM,
M3MEpEeHUH, HIKCIEPUMEHTOB, MUKPOIIpENapaThl PacCTUTENbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlaGopaTopnast padotra Ne 1. «M3ydyeHHe KaTaJIMTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
MpUMepe aMUIa3bl WIH KaTajaasbl)y.

JlaGopatopnass pabota Ne 2. «M3ydyeHue CTpOCHHS KIETOK PACTCHHM, >KMBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIpPENapaTax U UX OMHCAHUEY.

Tema 4. ) KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMwWisanus (TUIACTUYECKH OOMeEH) |
TUCCUMMIIALUSA (PHEpreThUecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Tpolecca Metabonusma. Poib
3aKOHOB COXPaHEHUs BEILIECTB M SHEPTUU B MIOHUMAHUHN MEeTa00Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbii. Pons depMeHTOB B 00MEeHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®ortocunre3. CperoBas u TeMHoBas (as3pl ¢oTtocuHTe3a. Peakuuu (oTocuHTE3A.
D¢ pexTuBHOCTH (POoTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A [UIs *KU3HU Ha 3emiie. BausHue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX paCTECHUI.

XeMocuHTe3. XeMOCHHTe3Upyrolue OakTepuu. 3HaYeHHE XeMOCHHTe3a JJIS KU3HU Ha
3emure.

OHepreruyeckuii oOMeH B  KieTke. PaciieruieHue  BEIIECTB, BBIACICHHE U
aKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTambl YHepreTuueckoro oomMena. I'nukonus. bpoxenue u
ero Buabl. KucimoponHoe oxucieHue, WIM  KJIETOYHOE  JpIxaHue. OKHCIUTENBHOE
dbochopunupoBanue. DPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun wmartpuuHoro cuHre3a. leHernueckas wuHpopmamms u JHK. Peanmzanus
TreHeTUYeCKON MHQpOpMaIMU B KJIeTKe. [ eHeTHuecKuit KoJ W ero cBOWCTBa. TpaHCKpHMIHS —



maTpuunblii cunTe3 PHK. Tpancnauus — 6unocunres Genka. Dtanbl TpaHcasaiuu. KoxupoBanue
aMUHOKHCIIOT. Posth pubocoM B OMocuHTE3€e Oerka.

Hexnerounsie ¢opmbl xku3HM — Bupycbl. Hcropust oTkpbiTus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U KU3HEHHOTO LUKIIA BUPYcoB. bakrepuodaru. bonesnu
pacTeHuil, )KUBOTHBIX M YEJIOBEKa, BhI3bIBAEMbIEC BUpYycaMu. Bupyc nmmyHoaedunTa yemoBeka

(BUY) — BosOymutens CIIMJla. OOpaTHas TpaHCKpHIIMS, peBEpTa3a U HWHTErpasa.
[MpodunakTrka pacpocTpaHeHUsI BUPYCHBIX 3a00ICBaHMIA.
JdemoHcTpaumnu:

[optpetst: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmumer w cxembl: «Tunel  muTaHwmsy, «Metaboimsmy,  «MUTOXOHIPHSIY,
«QHepreTuueckuil oomen», «Xiopomnact», «Porocunres», «Crpoenne AHK», «Ctpoenue u
¢byHkumonupoBanue reHay, «CuHTe3  Oenka», «leHermueckudd  Kom», «Bupyce»,
«baktepuogarn», «Ctpoenne u xusHeHHbIH 1wk Bupyca CIIM/la, Oakrepuodaray,
«Perumukarus JTHK».

Ob6opynoBanue: moaenu-anmmukanun «Yasoenue [IHK u tpanckpunmus», «buocunres
6enka», «CTpoeHune KieTkn», Mojensb cTpykTypsl JJHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii 1uki, wuian KuU3HEHHBIM 1ukn kietkd. MuTtepdaza m mutos. Ilponeccst,
nportekamomue B uHTepdaze. Pemnmukanus — peaknus marpuuHoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapHOTHUIL. JMIUIOMIAHBIA W TAaUIOUAHBIA XPOMOCOMHBIE
Habopel. Xpomatuel. LluTonornueckue OCHOBBI pa3MHOXKEHUS U MHAWBUIYaIbHOTO Pa3BUTHUS
OpraHMU3MOB.

Henenne xnetkn — muto3. Cramum mwurosa. [Ipomecchl, mponcxonadimmye Ha pasHbIX
CTaausAX MUTO3a. bronornuecknii CMbICI MUTO34.

[Iporpammupyemasi rudesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHMsI OpraHu3MoB: Oecmojioe U mojoBoe. Buasl  Oecnosioro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOO0Opa3zoBaHUeE,
BEre€TaTUBHOE Pa3MHOKEHHE. VICKYCCTBEHHOE KIOHMPOBAHHWE OPraHW3MOB, €r0 3HAYEHHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOJIOrO.

Meiio3. Craguun meio3a. IIpoueccel, mpoucxonsimue Ha craausx menosa. IloBenenue
XpoMmocoM B Meio3ze. Kpoccunrosep. buosiornueckuii CMbICT M 3HAaUEHUE MEH03a.

I'amerorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK y *KUBOTHBIX. [l0JI0BBIE Kenesbl:
CEMEHHHUKU M sSu4HuKH. OOpa3oBaHuE U Pa3BUTHE IMOJIOBBIX KJIETOK — rameT (CepMaTo30uj,
SilIeKIIeTKa) — crhepMaroreHe3 W oBoreHe3. (OcoOEHHOCTH CTpOEHUs SHIEKIETOK U
cnepmaTto3onoB. OmnoaorBopenue. Ilaprenorenes.

WnnuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHUOHAIBHOE pa3BUTHE (IMOpPHUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHUA Yy MO3BOHOYHBIX >KHBOTHBIX: JIPOOJIEHWE, TacTpYJIsIus,
opranorenes. [loctamOproHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATIBHOTO PA3BUTHS: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BnusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

Poct n passutue pacreHnii. OHTOreHe3 IBETKOBOI'O PACTEHHUS: CTPOEHUE CEMEHH, CTalnun
pa3BUTHSL.

JdeMoncTpanum:

Tabmuue! u cxembl: «@OpMbI pa3MHOKEHUSI OPTaHU3MOBY, «JIBOIHOE OIJIOJJOTBOPEHUE Y
LIBETKOBBIX pacTeHui», «BereraTMBHOE pa3MHOKEHHUE pacTeHUil», «JleneHue KIeTKH
Oakrepuit», «CTpoeHHE TMOJIOBBIX KIETOK», «CTpoeHHEe XpOMOCOMBI», «KIeTOUHBIN LUKI»,
«Permmukanusa JHK», «Muros», «Melo3», «IIpsMmoe u Hempsmoe pazButue», «l'amertorenes y
MJIEKOTIMTAIOIINX U YeJloBeKa», « OCHOBHBIE CTaIUN OHTOTEHE3A».



O6opynoBaHue: MHUKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MIESKOMUTAIOIIETO,
«Sineknerka milekonuTaroniero», «KapuokuHe3 B KJIETKaX KOpeIIKa JyKa», MarHUTHas
Mo ienb-anmuKanus «Jlenenue xknerkny, moaens JJHK, Mongens meradaznoit XxpoMOCOMBI.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlaboparopuas padora Ne 3. «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa Jiyka Ha
TOTOBBIX MUKPOIIpENapaTax».

Jlaboparopuass pabota Ne 4. «/3ydeHWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenaparax.

Tema 6. HacieAcCTBEHHOCTh M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJjib LUTONIOTMM U
AMOPHOJIOTUN B CTAHOBJICHUH T€HETHKHU. BKIIa pOCCUUCKUX M 3apYOCIKHBIX YIEHBIX B Pa3BUTHE
reHeTUKH. MeToapl TEeHETHKUA (TUOPUAOJOTUYECKUN, UUTOTCHETHYECKUH, MOJICKYJISIPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJb3yeMasi B
CXeMaXx CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUs  IPU3HAKOB, ycTaHOBIeHHble [. Mennenewm.
MonoruOpuaHO€e CKpelBaHue. 3aKOH €IUHO-00pa3usi THOPHUI0B MepBOro nokojeHus. [Ipasumo
JTOMUHUPOBaHUS. 3aKOH paclierieHus npu3HakoB. [umnore3a umcrtoTel ramer. [lomHoe u
HETIOJTHOE TOMUHUPOBAHHE.

JurnbpuaHoe  CKpelmuBaHWE. 3aKOH HE3aBUCHMOTO  HACIEJOBaHUS  IPU3HAKOB.
[{utoreHeTH4YeCKne OCHOBBI JTUTHOPUIHOTO CKpENIMBAHHS. AHATU3UPYIOIIEE CKpPEIMBaHUE.
Hcnonp3oBanme aHATM3UPYIOMIETO CKPEIIUBAHUS IS ONIPEACIICHUS TEHOTHIIA 0COOM.

CuerieHHoe HaciefoBaHue mpusHakoB. PabGora T. Moprana mno cuemnjeHHOMY
HACJIeIOBaHUIO reHOB. HapylieHne cuernienns TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enernka nosa. XpoMOCOMHOE OMpeeseHue mnoja. AyToCOMbI U MOJOBBIE XPOMOCOMBI.
['omoramerHele M TreTeporaMeTHble OpraHm3Mbl. HaciiemoBaHue INpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

N3meHunBOCTh. BBl N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHAs. Poib cpenpl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTH. XapaKTepUCTHKA MOJU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuaunonsslii pan u BapuanmonHas kpusas. Hopma peaknuu npusnaka. KosmyecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnencrBenHnasi, wiyM reHOTUNHYECKasi, K3MEHYUBOCTh. KoMOMHATHUBHAS W3MEHYMBOCTb.
Meiio3 W TMOJOBOM TpOllECC — OCHOBAa KOMOWHATMBHOW W3MEHUMBOCTH. MyTalmoHHas
n3MeHunBOCTh. Kiaccudukauus myranuii: reHHblE, XpOMOCOMHbIE, T'eHOMHBIe. YacTtoTa U
MPUYMHBI MyTaluii. Myrarennsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PsIIOB B HACIEIACTBEHHOMN
n3MmenunBoctd H. U. BaBunosa.

BuesaepHas HacIeICTBEHHOCTh U U3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuotunm uenoBeka. OCHOBHBIE METOJIbl T'€HETUKH YEJIOBEKa:
reHealoTHYeCKuii, ONM3HELOBbIM, IMTOrCHETUYECKHI, OHOXUMHUYECKHH, MOJIEKYISIpPHO-
reHeTudyeckuid. COBpEMEHHOE ONpeNeJeHue TEeHOTUIA: TOJHOTE€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ momolnsio [IIIP-ananusza. HacnenctBennsie 3a0osieBaHUS
YyelnoBeKa: TeHHble Oolie3HH, OOJIE3HM C HACIEACTBEHHON  MPEapacroioKeHHOCTHIO,
XpoMocoMHBIe Oone3HH. ComaThueckue M TeHepaTHBHbIE MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMTIBI 310pOBOTO 00pa3a >KU3HH, TUATHOCTUKHU, MPO(PUIAKTUKUA U JIEYCHUS] TeHETHUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOe KOHCYAbTUPOBAaHUE. 3HAUCHHE MEAUIIMHCKONW TEeHETHKU B
MPEeIOTBPAILIEHUH 1 JICYCHUH TeHETHYECKIX 3a00JIeBaHUI YeTOBEKA.

JdemoHcTpauuu:

Ioptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.



Tabmuiel u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 [UTOTEHETHYECKas OCHOBAY,
«3aKOH pacUIeIUICHUsI M €ro IUTOTeHETUYEeCKas OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpemuBanue», «l{uTomorndeckne OCHOBBI JAUTHOPUIAHOTO CKPEIIUBAHUSY,
«Meino3», «B3auMoAeiCTBUE ajUIENIbHBIX T€HOBY, «I'€HETUYECKHE KAPThl PACTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBAHUs, CICIUICHHOTO C MOJIOMY,
«KapuoTunsl YenoBeka © IKUBOTHBIX», «Buasl wu3MeHUMBOCTHY, «MoaudukanumoHHas
M3MeHYUBOCThY, «HacnenoBanue pesyc-daktopa», «['eHeTnka rpynm KpoBu», «MyTarmoHHas
U3MEHYUBOCTHY.

OGopynoBanue: wmojenu-anmnkanuu «MoHorubpuaHoe ckpemmuBanuey, «Hemnosnoe
noMuHUpoBaHuey, «lurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukponpemnapar «/po3zodunay (Hopma, myranuu GOpMbI KPbUTLEB M OKPACKH Teja), repoapuit
«I'opox mOCEBHOW».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

JlabopaTtopnast pabota Ne 5. «M3ydyeHue pe3yapTaTOB MOHOTUOPUIAHOTO U JTUTHOPUTHOTO
CKpENIUBaHUS Y AP030(PHUIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «3yueHne MoauPpUKAIMOHHON U3MEHUYNBOCTH, TIOCTPOCHUE
BAPUALIMOHHOTO PsZia U BApUALMOHHON KPUBON».

JlaGoparopHas pabora Ne 7. «AHanmu3 wmyranui y Jpo30Quiibl Ha TOTOBBIX
MHKpOIIpenapaTaxy.

[Tpaktuueckast padota Ne 2. «CocCTaBlI€HUE U aHAJIN3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuust opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Ceneknuus Kak HayKa W mpoluecc. 3apoKJICHHE CeNeKIMU U JoMecTukanus. Yuenue H. .
BaBunoBa o 1eHTpax NTPOUCXOXKICHUS W MHOT0oOpaswsi KyJabTYpHBIX pacTeHui. LleHTpsl
MIPOUCXOXKACHUS JOMAIIHUX KMBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHBIC METOJbI CENeKIMH. MacCOBBIM M MHIAWBUAYAIbHBIM OTOOPHI B CEJICKIIMH
pacteHuii u XUBOTHBIX. OlleHKa 3KcTepbhepa. bIu3KOpoICTBEHHOE CKpeIIMBaHHe — MHOPHUANHT.
Uucras muaug. CkpenuBaHWe YHCTBHIX JMHWA. ['erepo3nc, wWiaM ruOpuaHas Cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas rulpuauzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 M IMOJy4YEHUE IOJUIUIOWIOB. JOCTHIKEHMS CelNeKUUH pacTeHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpaciab Npou3BoAcTBA. ['€HHas WHKEHepHus. ITambl CO3AAHUS
pekomOunantHo JIHK wu Ttpancrennsix opranum3moB. Kierounas wumxenepus. Kierodnsie
KYyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHnid. KimoHupoBaHue BbICOKOIPOIYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M ITHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpauu:

[Hoptpetsr: H. U. Basuios, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHos.

Tabnuiel u cxembl: Kapta «LIeHTpbI MPOMCXOXIEHUS U MHOTroo0pasus KyJIbTYpPHBIX
pacteHuii», «Ilopoasl H1OMalIHUX KUBOTHBIX», «CopTa KYJbTYpHBIX pacTeHui», «OtnanéHHas
rubpuamzanus», «Pabotel akamemuka M. @. HWBanoBay, «llomumnonausy, «OOBEKTHI
ouorexHonorum», «Kierounele KynbTypel U KIOHHpOBaHUE», «KOHCTpyHMpoBaHHE M TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyISDKH TJI0JJOB U KOPHEIUIOAOB JUKHX (OPM U KYIbTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

Dkckypeusi «OCHOBHBIE METOJBI U JAOCTHKEHHUS CEJIEKIUMU PACTEHUM U KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO03S5IICTBO, Ta00PATOPUIO arpOYHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

11 KJIACC



Tema 1. DBosronOHHAsA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMS IBOJIIOLMOHHONW TEOPHUM. ODBOJIIOLMOHHAS TEOpus U €€
MecTO B OnoJioruy. BiusiHue 3BOTIOIIMOHHON TEOPHH HA pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CupzerenbctBa  3BomonUM. [lageoHTOIOTHYECKUE: TIOCIEN0BATEIBHOCTh MOSIBICHUS
BUJIOB B NAJICOHTOJIOTMUECKON JIETONHCH, TIepexoaHbie (popMbl. bruoreorpaduueckue: cXoacTBo
u paznuuane GayH u (GIop MaTEpUKOB U OCTPOBOB.

DOMOpHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPHOHOB PA3HBIX BHJOB IO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHbIE, PYJUMEHTAPHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHUE: CXOJCTBO MEXAaHM3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX ITYTEH Y BCEX OPraHU3MOB.

OpomoumonHas teopust Y. JlapBuna. Ilpennocbuik BO3HUKHOBEHMS JapBUHU3MA.
JIBuKymue Cuibl SBOJIONMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IpU
OTPaHMUYEHHOCTH PECYpPCOB, HEONpEeNes€HHAs HW3MEHYMBOCTh, Oopb0a 3a CyIIEeCTBOBaHME,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopust 3Bosronnu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

Muxkposomtorus. [Tomynsus Kkak equHuIa BUAA U 3BOJIOLUH.

JiBuoxymue cuiibl (akTopbl) 3BOJIOUMK BHJIOB B MHpupoje. MyTalMoHHBIN Mpolecc u
KOMOMHATHBHasT M3MEHUYMBOCTh. [lomynsimuoHHble BOJHBI M apeid reHoB. Mzomsuus u
MUTPALIUSL.

EctectBennslii oTOOp — HampaBisioniuii ¢gaxtop sBostonud. DPOPMBI €CTECTBEHHOIO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Boronuu. [Ipumeps! npucnocoOnenuit
y Opranu3mMoB. ApoMop(}o3bl U UANO-aAANTALUH.

Bun u BupooOpazoBanume. Kputepum Buma. OcHOBHbIe (OPMBI BHI000pa30BAHMS:
reorpapuueckoe, IKOJIOrHIECKOE.

MakposBomtorus. @opMbl 3BOJIIOLUU: (pUIETUYECKas, AUBEPreHTHAs, KOHBEPreHTHas,
napamiensHas. HeoOpatumocTs 3Bosmonuu.

[Tpoucxoxaenue oT HEeCIeUATN3UPOBAHHBIX MIPEAKOB. [Iporpeccupyromas
crienuaau3anus. AJanTABHAS paIdalys.
JdemoncTpaumnu:

[Toptpetsr: K. Jlunnei, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, D.
I'ekxens, @. Mrouiep, A. H. CeBepiios.

Tabmuet u  cxembl: «Pa3BuTue opraHuyeckoro Mupa Ha 3emiey», «3apoJIbliin
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «DPopMmbl OOppOBI 32 CYIIECTBOBAHHEY,
«EctectBeHHbIli  0TOODP», «MHOTOOOpa3ue CcOpTOB pacTeHuit», «MHoroo0Opasue mOpoI
KUBOTHBIX», «JTomynsauum, «MyranuoHHas U3MEHUYUBOCTDY, «Apomopho3bD»,
«Mnnoanantanmum», «OOmas aereHepauus», «/Bmwkyiume cunbsl 3Boronuny, «Kapra-cxema
Mapmipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnocobieHHOCTh
OpraHusMoBy, «I'eorpaduueckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BU00OPAa30BaHUEY.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C PA3TUYHBIMU THIIAMU OKPAcKu, HAOOP IMJI0/I0B U
ceMsiH, KoJutekuust «[Ipumephl 3alUTHRIX MPUCTIOCOOTICHHUH Y JKUBOTHBIX», MOJIENb «OCHOBHBIE
HanpaBJIeHUs BOJIOIMNY», 00BEMHAs MoJeNb «CTpOeHUE FOJI0BHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra Mupa, KoJUIeKIUS «DOPMBI COXPAHHOCTH HMCKOMAEMBbIX
KUBOTHBIX U PACTEeHMI», Mojaens anmumkanusa «llepekpéct xpoMocom», BIa)xHbIE Mpenaparsl
«Pa3Butne Hacekomoroy», «PazBuTHe nArymkw», MuKporpemnapaT «/lpozoduna» (HOpMma,
MyTanuu GOPMBI KPbUIHEB i OKPACKH Tela).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGopatopHnas padora Ne 1. «CpaBHeHHE BHIOB 110 MOP(OIOTUYECKOMY KPUTEPHION.



JlaGopatopHass pabora Ne 2. «OnucaHue TNPUCTIOCOOJIEHHOCTH OpraHm3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHble TIPEICTABJICHUS O 3apOXKAECHUU XKU3HU. HayuHble runorTe3bl BOZHUKHOBEHUS
KHU3HU Ha 3emuie: aOMOreHe3 W MaHCHepMusl. XUMHUYECKas SBOJIOLUSA. AOMOTCHHBIH CHHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE  IOJATBEP)KIECHUE
XUMUYECKOHM 3BoJironini. HavanbHble 3Tansl Ouonorudeckoit spomtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKIETKU. [lepBble KIeTKU U ux
sBoIONMSL. POPMUPOBAHNE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PasButne xu3sHum Ha 3emsie mo dpaMm U nepuonam. Katapxeil. Apxelickas u
npoteposoiickas dpbl. [laneosolickas 3pa m e€ mepuoiabl: KeMOPHICKUH, OpPIOBUKCKUU,
CUJIyPUICKHM, IEBOHCKUH, KAMEHHO YT OJIbHBIN, IEPMCKHM.

Me3o30iickas 3pa 1 €€ epruoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

KaiiHo3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIH.

XapakTepucTUKa KiIuMaTa M TIeoJIoTHYecKuX mpoieccoB. OCHOBHBIE 3Tambl ABOJIIOLUU
PacTUTENBFHOTO M XUBOTHOTO MHpa. Apomop¢o3bl y pacTeHUd U KMBOTHBIX. llosiBieHwue,
pacuBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpaKeHue 3BOJIoLMU. OCHOBHBIE CUCTEMATUYECKUE
IPYIIbI OPraHU3MOB.

DOBoJIOLMS  yeloBeKa. AHTpONOJIOrHs Kak Hayka. Pa3BuThe mpeacTaBiIeHHH O
MIPOUCXOXKICHUU YeloBeKa. MeTobl u3ydeHus: antpornorenesa. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHHE YeIOBEeKa.

JBuwxymue cuibl (QakTopsl) aHTpororeHe3a. HacneacTBeHHAass W3MEHUUMBOCTh U
ecTeCTBEeHHBIN 0TOOp. OOIecTBeHHBIN 00pa3 KU3HU, U3TOTOBIICHUE OPYIUN TpyAa, MBIIIUICHUE,
peusb.

OcHOBHBIE CTagUU W BETBH HBOJIOLUU YEJIOBEKA: aBCTPAIONUTECKH, YEIOBEK YMEIbIH,
Uenosek mnpsmoxondmui, YenoBek HeaHaepTaiabckud, YenoBek pasymHblid. Haxonku
HCKOIIAEMBIX OCTAaTKOB, BPEMsI CYILIECTBOBAaHHMsS, 00JACTh PacHpOCTPAaHEHUs, 0OBEM IOJOBHOTO
MO03ra, 00pa3 )KU3HHU, OPYAUS.

Yenoseueckue pacbl. OCHOBHBIE OOJBLINE pachl: €BpoleouaHas (eBpasuiickas), Herpo-
aBCTpasloujiHasi  (dKBaTOpUasibHasg), MOHIOJOUAHASA  (A3MAaTCKO-aMepUKaHCKasi).  YepTsl
IIPUCIIOCOOJICHHOCTH IPEJCTaBUTENIEH 4YEJIOBEYECKUX pac K YCIOBHMSM CYyLIECTBOBAHMS.
EnunctBO yenoBeueckux pac. Kpuruka pacusma.

JdemoncTpaumnu:

[Hoptpetsr: @. Peau, JI. ITactep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

Tabnuuel u cxemsl: «Bo3HukHoBeHue COJIHEUHOHN cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kietka», <«OKuBoTHas kiuertka», «lIpokapmoTnueckas KieTKay,
«CoBpeMeHHasi CUCTEMa OPraHUYeCKOro MHupay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeJoBeKa M 4YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOIMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4eloBeKay, «JllpeBHelmne moan», «lpeBHune moan», «llepsbie
COBPEMEHHBIE JIION», «HeI0BeUecKne pacb».

Ob6opynoBanue: Mymspku —«lIpoucxoxaeHue uenoBeka» (OHOCTBI  aBCTpPaAJIONMTEKA,
MUTEKaHTPOIla, HeaHepTallblla, KPOMAaHBOHIIA), CIETKH WJIM M300pa)KeHHs KaMEHHBIX Opyauit
MEPBOOBITHOTO YesloBeKa (KaMHU-UYOMIIEPh, pyOuia, ckpebiia), reoXpOHOJOrHuecKas Tabiuna,
KoJuIeKIMs «POpMBI COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabora Ne 1. «/3yueHne uCKOMaeMbIX OCTaTKOB PAaCTEHUH U )KUBOTHBIX B
KOJUIEKIIHSIX).

DKcKypeusi «DBOJIIOLUS OPraHMYeCKoro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYUHBIH MU
KpaeBeIuecKuil My3eil).



Tema 3. Opranusmsl H OKpY:Kal0Ias cpeaa.

DKOJIOTHSI KaK HayKka. 3aJadyd W pa3felibl  3KOoJIOTHMH. MeToAbl 3KOJIOTHYECKUX
UCCIIEI0OBAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3MAYyIIHAs,  IOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonorudeckne ¢akropbl. Kiaccuduramms skonormueckux (akTopoB: aOHOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOIOTHIECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGuoTtnueckue  (aKTOpBI:  CBET, TEMIeparypa, BIAKHOCTh.  (DOTONMEPHOAN3M.
[TpucnocobneHns Opranu3MoB K JISHCTBHUIO aOMOTHYECKHX (PAaKTOPOB. bruoormueckie puTMel.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIWS,
XAITHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, koomnepamnus, MyTyalTu3M, KOMMEHCAIH3M
(KBapTHpaHCTBO, HaXJI€OHMYECTBO). AMEHCAIN3M, HEUTpaiau3M. 3HaueHHEe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU momynauud. OCHOBHBIE MOKa3aTeNH MOMYJISIUH:
YHCIIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEpPTHOCTb, HPUPOCT, Murpanus. [uHamuka
YHCJIEHHOCTH MOMYJSLNU U €€ PeryIsiiusl.

JdemoHncTpaumnu:

[optpertsl: A. I'ym6onpar, K. @. Pynbe, O. ['ekkens.

Tabmuis! u cxemel: kapra «lIpupoausie 30HbI 3emiu», «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiiun», «3aKOHOMEPHOCTH pOCTa YHCIEHHOCTU —TOMYJNSIUU
uHpy3opuu-Tydenbkny, «llumessie nenm».

JlabopaTopHble U MpaKTHYecKHe PadoThI:

JlabopaTtopnas padota Ne 3. «Mopdosmorunueckre 0COOEHHOCTH PACTEHHU U3 PA3HBIX MECT
oOUTaHUD.

JlabopaTtopnast padota Ne 4. «BnusiHMe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktrueckas padota Ne 2. «[Toacd€r mIOTHOCTH MOMYJISAIUA pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolmecTBa U 3K0JI0IHYECKHE CHCTEMBI.

CoobOmectBo  opranu3MoB  —  OworeHo3.  CTpykTypbl  OWOIIEHO3a:  BHJIOBAS,
MIPOCTPaHCTBEHHAd, Tpoduueckas (muiieBas). Buapl-nomunanTel. CBs31u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsl). [lonstue 06 3kocucreMe U OHOreOlEHO3E.
OYHKIHMOHANIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTelNM SKOCUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE MHUpaMUIbl: NPOAYKIMH, YUCICHHOCTH, OuoMaccel. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, cCaMOperynsanus, pazsutue. Cykueccus.

[IpupoaHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OKOCUCTeMa XBOWHOIO WIH
IIUPOKOJIUCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBl. buonornyeckoe u
XO035IIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopaznoobpasue kak (aktop ycroitunBoctu 3kocucteM. CoxpaHeHHe OHOJIOrMYECKOTro
paszHooOpasus Ha 3emuie.

VYuenne B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U cTpykrypa Ouocdepsl.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OMOC(ephl Kak I00aTbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBecHe U 0OpaTHast cBs3b B OHocdepe.

KpyroBopoTsl BeliecTB U OMOT€OXMMHUYECKHE LMKIBI 3JIEMEHTOB (yriiepoja, a3oTa).
3oHanpHOCTH OHOCc(hepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocdepe 3emiu. AHTponoreHHble n3MeHeHus B ouocepe. ['modanpHbIe
HKOJIOTUYECKUE TPOOIEMBI.



CocymecTBoBaHUE MPHUPOBI U yenoBeuecTBa. CoxpaneHue OMopa3HOOOpa3Hs Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa PalMOHATIBLHOTO YIPABJICHUS MPUPOIHBIMHE PECYpCaMH U UX
ucnojb3oBanue. JlocTmwkeHns GMOJIOTHY U OXpaHa IPUPOIbI.

JdeMoHcTpanum:

[Moptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuuer u cxemsl: «IlumeBsie nenn», «bUOLEHO3: cOCTaB U CTPYKTYypay», «IIpupoaHbie
coobmiectBay, «llemn mnwuranums», «OKoNorMueckas mnupamuga», «buocdepa u yemoBex»,
«JKocHuCcTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJ0EMa», «ArpoueHo3», «llpuMepHble aHTPONOreHHblE BO3ACUCTBUS Ha IPUPOLYY,
«BaxHelmme UCTOYHHMKHU 3arpsi3HEHMs BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu no4By, «I[lapHUKOBBINA d3PPeKT», «DaKTophI
PannMoaKTUBHOTO 3arpsi3HeHus Onocdeprn», «O0mmas cTpykrypa ouocheps», «Pacnpocrpanenue
XKU3HU B Omocdepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopot yriepoma B O6mochepe»,
«KpyroBopoTt a3oTa B Ipupoae».

O6opynoBaHue: MO/Ie€b-alIIUKaUs «Tunuuneie OMOLIEHO3bI», repbapuit
«PactutenbHble  coobmiecTBa», Kowekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TIepOapuu ¥ KOJUIEKIMH pPACTEHUH U  IKUBOTHBIX,
MPUHAJUIeKAIME K Pa3HbIM JKOJIOTMYECKUM I'pymnIiaM ogHoro Bujaa, KpacHas kaura Poccuiickoi
Oenepannu, U300paxeHHs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA INIPOTPAMMBI 110 BUOJIOTUN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarTCs TpeOOBaHUS K pe3yiapTaTaM OCBOEHUS
00y4aromuMHCs MPOrpaMM CpeHero oomero o0pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
MMPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJabTaTOB OCBOCHHUs mpeamera «bHOJIOrus» BbIIEIEHBI
CIIEAYIOIINE COCTABIIAIONINAE: OCO3HAHWE OOYYAIONIUMHUCS  POCCHHCKON  IpakIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH W CaMOOIPEACIICHUIO,
HaJIM4Yue M™MOTHUBAIIUN K 06y‘~I€HI/II-O 6I/IOJ'IOFI/H/I, HCJICHAIPABJICHHOC PA3BUTHUC BHYTPCHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B
cBOEil ACATCIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMU, MMpUCymuMunu CHUCTEMCE
OMOJIOTUUECKOTO 00pa30BaHMs, HAJUYHE HKOJIOTHYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH
CTaBUTh LCJIU U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JIM4HOCTHEBIE pE3YIbTAaThl OCBOCHHA IMMPEAMCETA «bunonorusa» JOCTUTAKOTCA B C€OAHUHCTBEC
y‘-Ie6HOI\/’I U BOCIIUTATEILHOU ACATCIIBHOCTH B COOTBCTCTBHUHU C TpaJAUIITUOHHBIMU pOCCPIfICKPIMH
COOUOKYJIBbTYPHBIMH, UCTOPUICCKUMHU U JYXOBHO-HPABCTBCHHBIMHU ILICHHOCTAMU, IMPHUHATBIMU B
oOIIecTBe TpaBWJIAaMH W HOPMaMH TOBEJCHUS W CIIOCOOCTBYIOT TPOIECCaM CaMOITO3HAHUS,
CaMOBOCIIMTAaHUA W CaMOPa3BUTHUSA, Pa3BUTHUA BHYTpeHHeI\/’I Mmo3ngun JTMYHOCTH, MMAaTPHUOTH3MA,
YBa)XEHHsI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJIEHHIO, B3aUMHOTO
yBaKeHHs, OEpeKHOT0  OTHOIIEHHWS K  KyJAbTypHOMY  HAacClIE€OUI0 U TpaJulUsiM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buomorus» MOMKHBI OTpakaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi pyKOBOACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAJAULHUOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIeCTBa,
paciupeHe >KU3HEHHOTO OIbITa W ONbITA JESITENBHOCTU B IPOIIECCE pean3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh IPAKIAHCKOM MO3UIMH  OOydarolerocss Kak akTHBHOTO U
OTBETCTBEHHOT'O 4JIeHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)K€HUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUHM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U M03HABATEIbHBIX 33/1a4, BHIIIOJIHEHUH OUOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO MO0 OTHOIICHHIO K SIBJICHHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE y4YUTBIBATh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS IO ¢ pa3HbIMH yOSKIEHUSMH, KYIbTYPHBIMHU LIEHHOCTSIMH U COLIUATHHBIM
MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TPOIECCE COBMECTHOTO BBHIMOJIHEHHS Y4eOHBIX,
MO3HABATENBHBIX M HCCIEIOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTITIOHEHTOB NP 00CYKIEHUU CIIOPHBIX BOMPOCOB OMOJOTHYECKOTO COJCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOUN M BOJOHTEPCKON NESTENLHOCTH;

2) NaTpuOTHYECKOr0 BOCIIUTAHUSA:



c(hOPMUPOBAHHOCTH POCCHICKON IPaXKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA, YBAXKECHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACICAMI0 U TNaMATHUKAM TPHUPOIBI,
noctuxeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIOCOOHOCTh OIICHMBATh BKIJIAJ POCCHUICKMX YUY€HBIX B CTAaHOBJICHHWE W Pa3BUTHE
OMOJIOTHH, TOHUMAHWMSI 3HAUYCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaenHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO TOBEICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAYyILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHMIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPY/Aa, OOLIECTBEHHBIX OTHOIICHHUI;

TMOHUMAaHHE SMOITMOHAIBHOTO BO3ICHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@XEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJIEHUE MPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

5) ¢usuueckoro BocnuTaHUs, (OPMHPOBAHUA  KYJIbTYPbl 30POBbS W
IMOLMOHAJIBHOTO (JIaroNnoJIy4us:

MMOHMMAaHHE U peaH3aliys 3J0pOBOro M 0e30MmacHoro oopasza Ku3HU (3I0POBOE MUTAHUE,
coOroieHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHUPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHasi (¢u3nyeckas aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LIEHHOCTH TMpPaBWJI HWHAMBUAYAJbHOTO M KOJUIGKTUBHOTO 0€301acHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPHUSATHS BPEIHBIX NPUBBIYEK (YMOTPEeOICHUs alKOToJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTH K aKTUBHOU J€SITEILHOCTU TEXHOJIOTMYECKOH U COIIMAIbHOM HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ WMHUIIMMPOBATh, IJIAHUPOBATH W CAMOCTOATEIBHO  BBIMOJHATH  TaKyIO
NEeSATENbHOCTH;

HWHTEpEC K pa3jMyHbIM cdepaM MNpodeccCHOHANIBHON AEeSITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BBIOOpP Oynymiet mpodeccruu u peann30BbIBaTH COOCTBEHHBIC KU3HEHHBIC TITAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K OOpa3oBaHHUIO U CaMOOOpPA30BaHUIO HAa TMPOTSHKEHUU BCeit
KU3HU;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eIecO000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KyIbTYphI: MPHUOOpETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOXHBIX MOCIEICTBUM JIJIsl OKPYKAIOLIEH Cpebl;

OCO3HaHHKE TTI00aJIHHOTO XapaKTepa SKOJIOTHIYECKUX MPOOIeM U MyTel UX pelIeHHs,;



CIOCOOHOCTh HMCIIOJIB30BaTh MPHOOpETaeMble NPU U3y4eHUU OUOJIOTUHU 3HAHUSA U YMEHUS
[P pElIEHUH NpoOJEM, CBSI3aHHBIX C PALMOHAIBHBIM IIPUPOJIOIOJIB30BAHUEM (COOIIOACHUE
IIpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B JKOCUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Ouochepsl);

AKTUBHOE HEIPUATUE JEHUCTBUM, NPUHOCSAIIUX BpEN OKPYKAIOIIEH NPUPOIHON cpene,
yYMEHHUE MPOTHO3MPOBATH HEOIArONPHUITHBIE KOJOTHYECKUE MOCIEICTBHUS MPEAPHHUMACMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJM4Yue Pa3BUTOrO HKOJIOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYphI, OIBITA
JESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pPYKOBOJACTBOBATHCA HMHU B
[I03HABATEIbHONH, KOMMYHUKATUBHOW M COLIMAIbHOM IPaKTUKE, FOTOBHOCTH K Y4YacTUIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOr0 O3HAHUS:

c(OpPMUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHUallore KYJBTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENIbCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenu(puKku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO MpPeICTaBICHHs 00 OKpYyKaroleM
MHpE KaK O €IWHCTBE TMPUPOJIbI, 4YeIOBEKa M O0O0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnu IpoobeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOEKIEHHOCTh B 3HAUUMOCTH OHMOJIOTHM JUISI COBPEMEHHOW LMBUIM3aLUU: 00ecTIeueHHs
HOBOT'O YPOBHSI Pa3BUTHUSl MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOJIeMbl pa3BUTHS YEJIOBEUECTBA, IOUCKA MyTeH BBIXOJAA U3 IJI00aIbHBIX
9KOJIOTUYECKUX MpoOIeM U oOecrieueHus nepexoia K yCTONYMBOMY pa3BUTHUIO, PAllMOHATILHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aUHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHWH B LIEJISIX MOBBIMIEHUS 0O0Iei
KYJIbTYpbl, €CTECTBEHHO-HAy4yHOW T'PAaMOTHOCTHM, KaK COCTABHOM 4YacTH (PyHKIIMOHAJIBHOM
I'PaMOTHOCTH 00ydarouxcs, popMupyemMoi pu U3y4eHnu OUO0JIOTuy;

[IOHMMAaHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIIOJb3YEMBIX B €CTECTBEHHBIX HAayKax,
CIOCOOHOCTH HCMOJIb30BaTh IOJy4aeMble 3HAHMs JJI aHalu3a M OObSACHEHHs SBJICHUHN
OKpYXXAIOIEro MHpa M HPOMCXOSIMX B HEM HM3MEHEHUH, YMEHHME JeslaTh OOOCHOBAHHBIE
3aKJIIOYEHUS HAa OCHOBE HAyYHbIX (PAaKTOB M MMEIOUIMXCS JAHHBIX C LEJbI0 IOJYy4eHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCHOJIb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelleHUs
po0JieM B peasibHbIX AKU3HEHHBIX CUTYAIUX;

OCO3HAHHE IICHHOCTU HAy4YHOU JEATEIIBHOCTH, TOTOBHOCTH OCYILECTBJIATh IPOCKTHYIO U
HCCIIEI0BATENIbCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEephIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
aKTUBHOMY TIIOJIyY€HHIO HOBBIX 3HaHMM MO OHOJOTMH B COOTBETCTBHM C >KM3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeﬂMeTHHe pe3yiIbTaThl OCBOCHUA yqe6H0r0 nmpeamMeTa «buoorus» BKIIOYAKOT:
3HAYUMBIC  IOJIA (I)OpMHpOBaHI/ISI MHPOBO33PCHUA o6yqa10umxc;1 MCKIUCHTUIIIIMHAPHBIC
(Me)KHpe,[[MCTHBIC) 06IJ_ICHay‘IHBIC IMOHATHSA, OTPAKAIOIIUC LEJIOCTHOCTD HaYQHOﬁ KapTUHBI MHUPa
n CHCI_[I/I(I)I/IKy MCTOAOB NNO3HAHUA, UCIIOJIB3YCMBIX B €CTCCTBCHHBIX HAaYKaX (BeLl_[eCTBO, OHEpTru-,
SABJICHUEC, MPOLECC, CHUCTCMA, Hay‘IHBIfI (I)aKT, MPUHIHUII, THUIIOTEC3a, 3aKOHOMCPHOCTH, 3dKOH,
TCOpHUs, UCCICAOBAHUC, Ha6J'IIOI[eHI/IC, HN3MCPCHUC, SKCIICPUMCHT U ,[[pyFI/IX), YHUBCPCAJIBHBIC



yueOHble NeiicTBUs (TIO3HABaTeNbHbIE, KOMMYHUKAaTUBHBIC, PEryJIATHBHBIC), 00eCIeUNBAIOIINE
(dopmupoBanre (YHKIMOHAIBHONW T'PAMOTHOCTH M COIMAIBLHOW KOMIIETEHIIUU OOYUYaIOIIUXCs,
COCOOHOCTh oOyJaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHHMS W YHHBEpPCAIbHbIE y4eOHBbIC ICWCTBUS B II03HABATEIbHOH W
COLIMAJIbHON ITPAKTHUKE.

MertanpeaMeTHble pe3yJabTaThl OCBOSHHS MPOrpaMMBbl CpenHero oOmero ooOpa3oBaHuUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHNe YHMBeEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a30Bble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITEIbHO (OPMYIIUPOBATh M AaKTYaJHM3UPOBATH MPOOJEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BAaTh IMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBILIEHUS (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KilaccuuKaluy, 0000IIeHus), pacKpblBaThb CMBICA OMOJIOTHYECKUX
MOHATHUH (BBIAETATH UX XapaKTEpHbIE MPU3HAKHU, YCTAHABINBATD CBA3H C JPYTUMHU MOHATHIMM);

OTIPENENATh LEIN JeATeNbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHM HX JIOCTHXKEHHUS,
COOTHOCHUTD PE3YyJIbTAThl AEATEILHOCTHU C MOCTABICHHBIMU LIENISIMU;

HCII0JIb30BaTh OHMOJIOTMYECKUE MOHATHS JUIsl OObACHEHUs (AaKTOB M SBJICHUI KUBOU
MIPUPOJIbI;

CTpPOUTH JIOTUYECKUE pACCyXAeHHUs (MHIAYKTUBHBIC, JAEIyKTUBHbIE, IO aHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUMS B PacCMAaTPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUEHUS;

MIPUMEHATh CXEMHO-MOJIEJIbHBIE CPEJCTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOIIIEHUN B M3YYaeMBIX OHMOJOTHYECKHUX OOBEKTaX, a TAKXKe MPOTUBOPEUMU PA3HOTO PO/Ia,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IJIaH PELIEHUS MPOOIEeMbl ¢ YIETOM aHaIN3a UMEIOLIUXCS MaTepUaIbHBIX
1 HeMaTepuaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OLICHWBATH COOTBETCTBHUE PE3yJIbTAaTOB LEISM,
OIICHUBATh PUCKU MOCJEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAOOTy B YCJIOBHSX pPEaJbHOT0, BHUPTYaIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPoOIIeM.

2) 6a30BbIe HCCIIEA0BATEIbCKIE IeHCTBHA:

BJIQJIETh HABBIKAMH Y4eOHO-HUCCIIEIOBATENIBCKON U MPOEKTHOM AesITeNbHOCTH, HaBbIKAMU
paspelieHus npodieM, CIoOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY MOUCKY METOJOB
pElIeHUs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;

WCIOJIb30BAaTh PA3NIMYHbIE BUABI JEATEIILHOCTH IO IMOJIYYEHUIO HOBOTO 3HAHUS, €ro
WUHTEpPIpETAINH, MPEOoOPa30BAHUI0 M MPUMEHEHUIO B YYEOHBIX CUTyallMsIX, B TOM 4YHCIE MPHU
CO3JaHUU YYEOHBIX U COIHMAIBHBIX MPOEKTOB;

(hopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEN, KIIOYEBBIMU
MOHATUAMH U METOJIaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BaTEIbHON MESATEIBHOCTH U
KU3HEHHBIX CUTYyalVsIX;

BBISBIIAATh TIPUYMHHO-CIIEICTBEHHBIE CBA3M M aKTyaJM3UpOBaTh 3ajady, BbIIBUIaTb
TUIOTE3y €€ pEIIeHHs, HaxXOOUThb AapryMEHThl JUIsl JI0Ka3aTelIbCTBA CBOMX YTBEP)KJIEHUM,
3a/1aBaTh apaMeTpbl U KPUTEPUH PELICHHUS,

AHAJIN3UPOBATh TIOJYYEHHBIE B XOJE pEUICHMUsS 3aJayd  pPe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OTIBIT;

OCYIIECTBIIATh II€JICHANPABICHHBIN MOMCK IMEPEeHOCa CPEICTB U CIIOCOOOB JECUCTBUS B
npoheccHOHANBHYIO Cpeay;



yMETh TEpEeHOCHUTh 3HAHMWA B  T[O3HABATENBHYIO M  MPAKTUYECKYI0  00JacTu
KHU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, IpEAJararb OPUrMHAJIbHBIE IOAXOJbl M PELIEHMs, CTaBUTh
npoOseMBbl M 3a/1a4u, IOTYCKAIOIIUE aJIbTePHATUBHBIEC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHUKAX HH(pOpMAIMH (TEKCT€ y4eOHOTO MOCOOHs,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0azax naHHBIX, B VIHTepHETE), aHAIM3WPOBaTh MH(POPMALHUIO PA3NUYHBIX BHIOB U (opM
IIpEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ TIOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynHpOBaTh 3aMpoCchl U TPUMEHATH pPa3UYHBIE METOIBI TPH TOMCKE M OTOOpe
Onoornueckoi HHGOpMAaIUH, HeOOXOIUMOM TSl BHITTOJIHEHUST yICOHBIX 33/1a4;

MIPUOOpPETaTh OMNBIT HCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIBHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy MpeACTaBIEHUS OHOJOrHYEeCKOU
nHpopmanuu (cxemsl, rpaduku, TuarpaMmmsl, TaOIHIBI, PUCYHKH U IPYTOE€);

WCIIONb30BaTh HAyYHBIM S3BIK B KauyeCTBE CPEICTBA MpU paboTe ¢ OMOJOTHYECKOM
nHpopmaluen: NPUMEHATh XUMHUUYECKUe, (PU3nuecKue U MaTeMaTUdecKhe 3HAKU U CHUMBOJIBL,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W TMpeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BIIQJIETh HABBIKAMU DACIIO3HABAHMUA W 3alIUTHl  MHPOpMAIMK, HHOOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiajgeHHne YHHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

1) odmenue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX cepax >KM3HU, aKTUBHO y4acTBOBATh B JHAaJiore
WIM JUCKYCCHUU TIO CYHIECTBY OOCYKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCHTEIIbHO BBINIOJHEHHUS IMpeaaraeMoil 3ajadd, Y4YUThIBaTb HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUHI APYIHX YYACTHUKOB JAUAJIOTa WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHbIE CpeACTBAa OOLICHMS, MOHUMATh 3HAYEHHE COIUAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOH(MIMKTHBIX CUTYAIUi, yMETh CMSr4aTh KOHQIUKTHI U
BECTHU MEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CHIOcOOaMU OOIIEHHS] M B3aUMOJICHCTBUS, MOHUMATh HaMEpPEHUs
JPYTUX JIIOJIeH, TPOSBIATh YBAKUTEIBHOE OTHOIICHHUE K COOECeTHUKY U B KOPPEKTHOM (popme
(bopMynupOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMeCTHAasl 1eATeIbHOCTD:

MMOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIUBUAYAIbHONW pabOThl IpU
pelIeHn OMOJIOTHYEeCKON PoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
¢dopM B3aUMOJEHUCTBUS NPH pelIeHUH yueOHO 3a1auu;

BBIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBUH ¢ y4éTOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaXI0TO 4j€Ha KOJUIEKTHBA;

[IPUHUMATh LEJIM COBMECTHOW JESITEIBHOCTH, OPraHM30BBIBATH M KOOPAWHUPOBATH
JEUCTBUS MO0 €€ NOCTMIKEHMIO: COCTAaBIIATH IUIAH JEUCTBUM, PACHPENEISITH PO C Y4ETOM
MHEHHMH yJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OIICHUBATh Ka4eCTBO CBOEr0 BKJAJa U Ka)KJOr0 YYaCTHHKa KOMaHJIbl B OOLINI pe3yabTar
0 pa3paboTaHHBIM KPUTEPUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHMBATh UAEHU C IMO3ULUU HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;



OCYLIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYaLUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1ICTBUAMM:

1) camoopranu3amnms:

UCIOJBb30BaTh OWOJIOTHUECKUE 3HAHUS JUIA BBIABICHHS NHpoOJIeM W HX pEUIeHHs B
YKU3HEHHBIX U YY€OHBIX CUTYalUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUHU ILIE€JIEBBIE U CMBICIOBBIC YCTAHOBKU B CBOMX
JEUCTBUAX U TMOCTYNKAX IO OTHOLICHUIO K >KUBOM MPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHKX;

CaMOCTOSITEJIBHO OCYLIECTBIISITh [MO3HABATEIBHYIO JESTENbHOCTb, BBISBIATH NPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4d B 0Opa30BATCIILHON JEATEIHHOCTH U
KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PELIEHUS MPOOIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEOUTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBATh (POPMUPOBAHUIO U TPOSBICHHUIO IIMPOKOH IPYIUIIUU B Pa3HBIX 001acTAX
3HaHMH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTb, OLIEHWBATh
COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENBHBIX MIPOLECCOB, MX PE3YJIBTATOB U OCHOBAHHM, NCIOIb30BATh NPUEMBI peduIeKCuu
IUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;

3) npunsiTHE cedsl M APYIrHX:

IIPUHUMATh ce0s, IOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPMHUMAaTh MOTHBBI U apTyMEHTBI IPYTUX IPU aHAJIU3€E PE3yJIbTaTOB ACATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTb NOHUMATh MUP C MO3ULMH APYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbTaThl ocBoeHus nporpaMmmbl COO no Guonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crienupuyeckue s yueOHoro npenmMera «buosorus» HaydHble 3HAHHS, YMEHUS U
CHocoObl JEHCTBUII 1O OCBOCHMIO, HHTEPHpPETAlMd U MPeoOpa3oBaHUIO 3HAHHM, BHJbI
JESITENFHOCTH TI0 TIONYYSHHIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHWUW B PAa3IMUYHBIX YUEOHBIX
CUTyallusiX, a TakXKe B pealbHBIX >KU3HEHHBIX CUTYyallUsAX, CBSI3aHHBIX C Owosorueid. B
MporpaMMe MpeIMETHBIC Pe3yIbTaThl MPECTABICHBI 0 ToAaM 00yUeHHsI.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOro mnpeamera «buonorus» 6 10 knacce
JOJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUI O MECTe W POJM OWOJIOTHHM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOU €CTECTBEHHO-HAy4YHOU KapTHHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHIX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu, PyHKIIMOHAILHON IPAaMOTHOCTH YeNIOBEKA /ISl PEIICHUS )KU3HEHHBIX 33134,

YMEHHE PacKpbhIBaTh COJACpKaHHE OMOJOTUYECKUX TEPMUHOB M MOHSATHI: KU3HB, KIIETKA,
opranm3M, MeTabomu3M (0OMEH BeIIeCTB W MpeBpalleHHe JHEPruH), TOMeoCcTa3



(camoperynsiuus), YpOBHEBas OpraHu3alMs KUBBIX CHCTEM, CaMOBOCIPOW3BEICHHE
(penpoyKiuus), HacJIE€ACTBEHHOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE;

yMEHHUE Wu3JaraTb OHOJOTMYECKHE TEOpuHu (KJIETOYHas, XPOMOCOMHAas, MYTallMOHHAs,
[EHTpaJIbHAs J0TMa MOJIEKYIsIpHOW Ouosorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuiosa) u yuenus (0 meHTpax MHOT00Opa3usi ¥ MPOUCXOKICHNUS KyabTYpHbIX pacTteHuii H. U.
Basusioa), onpeensaTh rpaHuIlbl KX TPUMEHUMOCTHU K KMBBIM CUCTEMAaM;

yYMEHHUE BIIaJIETh METOJAaMH HAyYHOTO TIO3HAHHUS B OHMOJIOTMH: HAOIIOJEHUE W ONHMCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3aluss M IMPOBEACHHUE OUOJOTHYECKOrO
OKCIIEPUMEHTA, BBIABM)KCHUE THUIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXK]Yy HCCIEIYEMbIMU
BEJIMYMHAMH, OOBSACHEHHE TOJYYEHHBIX PE3YJIbTATOB, MCIOJIH30BAHHBIX HAYYHBIX MOHSTHUH,
TEOPU U 3aKOHOB, YMEHUE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJIY4YEHHBIX PE3YJIbTATOB;

YMEHUE BBIJICTATh CYIIECTBEHHBIE NMPU3HAKKA BUPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, 0COOEHHOCTH MPOILIECCOB: 0OMEHa BEIIECTB U
MPEBPALIEHUS] SHEPTUU B KIIETKE, (POTOCHUHTE3a, MJIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEW03a, OIUIOJI0TBOPEHUS, Pa3MHOKEHMSI, NHIUBUIYAIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yMEHHE NPUMEHSTh MOJIY4YeHHbIE 3HaHUS JJIs1 00BSICHEHUS! OMOJIOTMYECKHUX IMPOIIECCOB U
SIBJICHUH, JIJTsI IPUHSATHS MPAKTHYECKUX PEIICHUI B TTIOBCETHEBHOM KU3HHU C 1ETBI0 00eCTedeHUs
0€30MacCHOCTH CBOErO 3JIOPOBbS U 370POBbSl OKPYXKAIOMIMX JIIOAEH, COOIMIOACHUS HOPM
IPaMOTHOTO TMOBEJCHHUSI B OKpYXKaloIleld MNPUPOAHON cpelle, MOHMMaHHE HeoOXOIUMOCTH
UCIOJIb30BAHUS JTOCTHKEHUI COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH s palMOHAIBHOTO
MIPUPO/IOTIOJIL30BAHNUS;

YMEHHE pellaTh 3JIeMEHTapHbleé TEeHETHYECKHe 3aJadyl Ha MOHO- U JUTHOpHAHOE
CKpeIllMBaHUE, CUEIUIEHHOE HACJEeJI0BaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKpEIIMBaHUS
JUIS TIpe/ICKa3aHus HacleA0BaHUS TPU3HAKOB Yy OPraHU3MOB;

YMEHHE BBINOJHATH JAOOpaTOpHbIE U MpakTHUecKue paboThl, cOOMIOaTh MpaBuUiia MpPHU
paboTe ¢ yueOHBIM U JJabOPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHWBATh U WHTEPIPETHUPOBaTh HH(OpPMALHMIO OHOJIOTHYECKOrO
COJIep’KaHus, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS M3 PA3IUYHBIX UCTOYHUKOB (CpeicTBa
MaccoBOM MH(OpMAIMK, HAyYHO-TIOMYJSIPHbIE MaTepUalbl), STHUECKUE ACIIEKThl COBPEMEHHBIX
UCCIeI0OBaHUI B OMOJIOTHUH, MeIULIMHE, OMOTEXHOJIOTUH;

YMEHHME CO3/1aBaThb COOCTBEHHbIE IUCHbMEHHBIE U YCTHBIE COOOIIEeHHs, 00001as
OMOJIOTMYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TIpPaMOTHO HCHOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.

[IpenMeTrHbie pe3ynbTaThl OCBOCHHs ydeOHOoro mnpeamera «buonorus» 6 11 knacce
JOJIKHBI OTPAXKATH:

chOpMUPOBAHHOCTh 3HAHUI O MECT€ M POJM OMOJIOTMM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHPOBO33PEHHUS, O BKJIA/IE POCCHICKUX U 3apYOEKHBIX yIEHBIX-OMOJIOTOB B pa3BUTHE
Oouonoruu, pyHKIIMOHAILHON IPaMOTHOCTH YeJIOBEKa JUIsl peIleHHs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKPBIBATh COAEPKaHNE OMOIOTUYECKHX TEPMHUHOB U TIOHATUMN: BUJI, TTOMYISIHS,
reHo(oH, SBONIONMS, [BUXKYIIHME CUIbl ((aKTOpBl) DBOJIONUHU, MPUCTOCOOIEHHOCTD
OpraHW3MOB, BHJ000pa3OBaHHE, OSKOJOTHYECKHE (aKTOpPbI, HKOCHCTEMa, MPOJAYIEHTHI,
KOHCYMEHTBI, PEAYIICHTHI, IIeNH MUTaHUs, SKOJOrHuecKas mupamMuia, OuoreoreHos, ouocdepa;

yMEHHME W3/1araTh Ouojoruueckue teopuu (dBomtoumonHass teopus Y. JlapBuHa,
CUHTETUYECKasl TEOPHS SBOJIOLNN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoablieBoro cxojcrea K. M.
boapa, uepenoBanus riaBHbIX HampaBieHuM u myrted sBomrounu A. H. CeBepuoBa, yueHust o
ouoctepe B. 1. BepHaackoro), onpeneisiTh TpaHUIlbl KX TPUMEHUMOCTHU K KUBBIM CHCTEMAM;

YMEHHE BIa/IeTh METOJaMH HAay4yHOTO TMO3HAHUS B OMOJOTHU: HAONIOJEHUE W OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBICHUH, OpraHM3alUsi U TMPOBEACHHUE OUOJIOTUYECKOTO



OKCTIIEPUMEHTA, BBIJBI)KCHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXKIY HCCIEAYeMbIMU
BEIMYMHAMH, OOBSCHEHHE TOIYYEHHBIX PE3yJbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHi U 3aKOHOB, YMEHHUE JIeIaTh BBIBOJIBI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OMOJOTMYECKHX OOBEKTOB: BUIOB,
MOMYJSAUN, TPOAYIEHTOB, KOHCYMEHTOB, pEIylEHTOB, OHOT€OLIEHO30B U OKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  HM3MEHUYMBOCTH, €CTECTBEHHOrO  0TOOpa,
BHUJI000pa30BaHus], MPUCIIOCOOICHHOCTH OPraHU3MOB, ACHCTBHS KOJIOTHYECKHX (aKTOPOB Ha
OpraHu3MBl, IIEPEHOCA BEIIECTB U MOTOKA SHEPTHH B SKOCHCTEMAaxX, aHTPOTIOTEHHBIX H3MEHEHHH
B DKOCHUCTEMax CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB W OHMOTCOXMMHUYECKHX IMKIOB B
ouochepe;

yYMEHHUE MPUMEHSTH TOJTydeHHBIC 3HAHUS Il OOBSICHEHUS! OMOJOTMYECKHX MPOIIECCOB U
SIBIICHUM, /TSl IPUHATHS IPAKTHYECKUX PEHICHUH B MOBCETHEBHOW )KU3HHU C IIETBI0 00ECTICYCHNUS
0€30MaCHOCTH CBOEr0 3JIOPOBbS M 370POBbSl OKPYXKAIOMIMX JItOJAEH, COOIIOACHUS HOPM
IPaMOTHOTO TOBEJICHHUSI B OKPY)KAIOUIEH TNPUPOJHONW cpeae, MOHMMaHHEe HEO0OXO0AMMOCTH
WCTIOJIb30BAHUS JOCTIKEHUH COBPEMEHHOM onostorumn JUTSt panroHaIHFHOTO
MIPUPOJIOTIOIIE30BAHHUS;

YMEHHUE pelIaTh dJeMEHTapHble OMOJOTHYECKHE 3a/laud, COCTAaBJIATh CXEMBl IepeHoca
BEIIECTB M HEPTUU B IKOocHcTeMax (L[EMH MUTaHuUs);

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTHUecKkue padoThl, cOOMI0aTh MpaBuUiia MpU
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KpPUTHYECKH OIICHWBATh W HWHTEPIIPETUPOBATh WHPOPMANNIO OHOJOTHYECKOTO
COJIepKaHUs, BKITFOYAIONIYIO TCEBJOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpelncTBa
MaccoBOM HMH(oOpMalnMK, HAyYHO-TIONMYJISPHbIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHBIE
9KOJIOTUYECKHE TTPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3ULIHUIO;

YMEHHE CO3/JaBaTh COOCTBEHHBIE TIMCBMEHHBIE M YCTHBIC COOOIIEHHUs, 00001Ias
OMOJIOTHYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJBKMX HCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUWHBIN anmapat OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 .
HOTIOTIL Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cuCcTEMBI U UX OpraHA3aIus 1 bubmorexa [IOK
p 8 https://m.edsoo.ru/7f41c292
3 XHUMHYECKHH COCTAaB M CTPOECHUE KIETKH 8 1 bubmorera [IOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 KusnenesaTeabHOCTE KIETKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 1
BOFOIHOHHAT CHOTOTHA | https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYXaroIas cpejia 5 1 Bubnuorexa LIOK
P pyRatomas cped https://m.edsoo.ru/7f41cc74
bub OK
4 Coo01mecTBa ¥ 9KOJIOTHUECKHE CHCTEMBI 9 htI/tIszI:jI/(r)rT\.eeI:si.ru 7fa1ce74
5 PesenBHOE Bhe 5 bu6mmoreka [IOK
BHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Koanvecrso yacos Jara JJIeKTPOHHBbIE HU(PPOBHIE
R Tema ypoka Konrpoasubie | IlpakTuuyeckue o0pa3oBaTe/ibHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
bubmmoreka [{OK
1 buostorus B cucteme HayK 1 https://m.edso0.ru/863e6122
04.09.2023 https://m.edso0.ru/863e632a
MeTo 161 TTO3HAHUS KUBOH
npuposl. [IpakTnueckas padora
2 NIQ) lp«I)/IICHOJ'III))SOBaHI/Ie pa3IJ)quLIx 1 0.5 bubmuorexa LIOK
11.09.2023 |  https://m.eds00.ru/863e6122
METOJIOB TIPH U3YUCHUHU
OMOIOTHYECKUX 00BEKTOBY
3 buonornueckue cucTeMsl, 1 bu6mmoreka [IOK
MIPOIIECCHI M UX U3yYEHUE 18.09.2023 | https://m.edso0.ru/863e6564
4 XUMHYECKHH COCTaB KIETKU. Boma 1 bu6mmoreka [IOK
1 MUHEpaJbHBIE COJIH 25.09.2023 | https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
> benict. Coctan W crpoetiite Gekon 1 02.10.2023 |  https://m.eds00.ru/863e6b72
depMeHTh — OUOJIOTHYECKHE
KaranuzaTtopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubmuoreka [JOK
KaTaJuTHYECKON aKTUBHOCTH ' 09.10.2023 | https://m.eds00.ru/863e6b72
(hepMeHTOB (Ha IpUMEpPE aMHJIa3bl
WJTU KaTajiasbl)»
7 Vraesoasl. JInnmael 1 bubmmotexa [IOK
16.10.2023 |  https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hywnentiosbie kicroTsL. AT® 1 23.10.2023 | https://m.eds00.ru/863e6d5c
9 Hcropus u MeTOIbI U3yUYEHUS 1 bubnuorexa [IOK
kietku. Knerounas teopus 13.11.2023 |  https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerka kak 1ejgoctHas »xuBas

10 cucrema 20.11.2023
CrpoeHnue 3ykapuoTUYECKOn
kieTku. JlabopatopHast pabora Ne
2 «M3ydyeHue cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
. 27.11.2023
OakTepuii 1ol MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOITIpernapaTax u ux
OTIFICAHUE)
bubmmoreka [{OK
12 OOMEH BelecTs Wikt MeTaCoIn3M 04.12.2023 | https://m.edso0.ru/863e766¢
bubmmoreka [{OK
13 dorocuiites. XemocHires 11.12.2023 | https://m.eds00.ru/863e7c98
. bu6mmnoreka LIOK
14 Hepretiieckiii omert 18.12.2023 | https://m.edsoo.ru/863e7aae
JKU3HEHHBIN UK KIETKH.
Henenune kaetkn. MuTo3.
15 JlaGopaTtopnast pabota Ne 3 05 bubmuorexa [JOK
«HabmroneHne MUTO3a B KIETKAX 25.12.2023 | https://m.edsoo.ru/863e7dc4
KOHYHKA KOpeIlIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIIapaTax»
16 buocunres O6enka. Peakims bu6mmoreka [JOK
MaTPUYHOTO CHHTE3a 11.01.2024 | https://m.edso0.ru/863e796e
17 Tpancnsnus — OMocHHTE3 Oelka bubmmorexa [JOK
15.01.2024 | https://m.eds00.ru/863e796e
18 Hexnerounsie popMbI )KU3HU — bubnunoreka [JOK
BUPYCHI 22.01.2024 | https://m.edso0.ru/863e7540
@DopMBbI pa3MHOKEHUS Bubmiorexa LIOK
19 OpraHH3MOB 99.01.2024 https://m.edsoo0.ru/863e81b6
https://m.edsoo0.ru/863e831e
20 Meiios bubmuoreka [JOK
05.02.2024 | https://m.edsoo.ru/863e7f4a



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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O06pa3zoBaHue 1 pa3BUTHE
IIOJIOBBIX KIICTOK.
OmnonotBopenue. JlaboparopHast

bubmuoreka [JOK

21 pabota Ne 4 «3ydyeHue CTpoeHuUs 05 12.02.2024 | https://m.edso0.ru/863e81b6
ITOJIOBBIX KJICTOK Ha FOTOBBIX
MUKpOTIpEIiapaTax»

29 WnnuBuayanbHOE pa3BUTHE bubnuorexa [JOK
OpraHM3MOB 19.02.2024 |  https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HacneILCTBeHHozTKH u Bubnuorexa LIOK

26.02.2024 | https://m.edso00.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HaCJISIOBAHMS
24 HpI/ISHaKO]l:. MOHOFI/I6pI/I)j1H06 bubmmorexa LIOK
04.03.2024 | https://m.edsoo.ru/863e8878
CKpCIIMBAHHE
HTMOPUIHOE CKpEIHBaHNE.
25 2313.K0H iel;a]ancmforlg bubamorexa LOK
11.03.2024 |  https://m.edso0.ru/863e89a4
HacJeA0BaHUs TPU3HAKOB
CremieHHOoe HacjleIOoBaHue
npusHakoB. JlabopaTtopHas pabora

26 No 5 «M3yuenue pe3yabTaToB 05 bubnuoreka [JOK
MOHOTHOPHIHOTO M JUTHOPHIHOTO 18.03.2024 | https://m.edso0.ru/863e8c60
CKpeNTUBaHus Y Ap030(HIIbI Ha
TOTOBBIX MUKPOTIpEIIapaTax»

97 'enetruka nona. Hacinenosanue bu6mmoreka [JOK
[IPHU3HAKOB, CIEIUIEHHBIX C IIOJOM 01.04.2024 | https://m.edsoo.ru/863e8c60
M3MeHUYHUBOCTS.

HenacnencrBennas
M3MEeHUYUBOCTb. JlabopaTopHas

08 pabota Ne 6. zyuenue 05 bubnuorexa [IOK

MOIU(PHUKAITTOHHOM 08.04.2024 | https://m.edsoo.ru/863e8efe

U3MEHYUBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psia U
BAPUALIMOHHON KPUBON»



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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HacnencrBeHHast "3MEHYMBOCTb.
JlaboparopHas pabora Ne 7.

bubmuoreka [JOK

29 «AHanu3 MyTanuit y 1po30Quiist 1 05 15.04.2024 | https://m.edso0o.ru/863e8efe
Ha TOTOBBIX MHKPOTIPEIIapaTax»
bubnuorexa [JOK
30 Fenerixa uenoseia ! 22.04.2024 https://m.edsc]i).ru/863e8d78
PesepBHeIit ypok. O600IICHHE 10
31 teMe «HacnencTBeHHOCTE U 1 90.04.2024
W3MECHUYHUBOCTH OPraHU3MOBY
32 Cenexius Kak HayKa U TpoIiece 1 Brbmiorexa LIOK
06.05.2024 | https://m.edsoo0.ru/863e9214
33 MeTobl M TOCTHXKEHUS CETICKITUT 1 bu6mmoreka [IOK
pacTeHuil 1 )KUBOTHBIX 13.05.2024 | https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnuoreka [JOK
MPOM3BO/ICTBA 20.05.2024 | https://m.edso0.ru/863e9336
PesepBHoe Bpems: BcemupHas
35 ;E;T:mﬂ OXpaHbl MPUPOTHBIX 1 97 05.2024
OBIIEE KOJIMYECTBO YACOB I10 35 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9336

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IlpakTuuyeckue H3yveHHs o0pasoBaTejibHbIE
padoTsI padoThbI pecypchl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Hcropus pasBuths npeacTaBiIeHUn 1 bubnnorexa [JOK
00 IBOITIOINH https://m.edso0.ru/863e9570
3 MWuKpO3BOJTIOIHS 1 Bubnuorexa LIOK
https://m.edsoo.ru/863e9cle
[Tomymsiust Kak dJIeMeHTapHast
€IMHUIIA BHJIA ¥ SBOJTFOITHH.
4 Hi6oplal1TopHiﬂ pabora ;9 1 1 0.5 bubamorexa LOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOTrHIECKOMY KPUTEPHIO»
5 JIBmKyImue cuitbl (3JIEMEHTapHBIC 1 bubmuorexa [JOK
(baxTOpHI) IBOIFOLUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp 1 €10 GOPMBI 1 https://m.eds0o.ru/863e9ed0
Pe3ynbratel 3BoIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTETILHOTO XapaKTepa
8 Hamnpasnenus u nyru 1 bubnuoreka LIOK
MaKpO3BOIIOIUU https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeobOpaTumocTs 3BOTIOINMN

Wcropus xu3Hu Ha 3emiie U

10 N
METO/IbI €€ U3yUCHUS
11 ['mnoTe3bl MPOUCXOKACHUS KUZHH bubnuorexa [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
Pa3BuTHe )xu3HM Ha 3emIie 1o 3pam bubnuorexa [JOK
12
U TIepHoIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.
[IpakTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3yueHne UCKOTIAEMBIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHHIA U )KUBOTHBIX B
KOJUTEKITHSIX»
14 CoBpeMeHHas cucrema bubmuorexa [JOK
OpPraHU4ecKOro MHUpa https://m.edsoo.ru/863ea48e
15 OBOJIONUS YEJIOBEKA bu6mmoreka [IOK
(aHTpOMOTEHE3) https://m.edsoo.ru/863eac2c
16 JBwxymue cuiibl (hakTopsl) bubmuoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTa/IUU IBOJIIOLUU
YernoBeKa
18 YenoBeyeckue packl U MPUPOTHBIC bubnnoreka [JOK
aJlanTally YeJI0BEKa https://m.edso0.ru/863eaeca2
PesepBublit ypok. O6001IeHHE 110
19 TeMe «BO3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
20 DKoJIorus Kak HayKa
21 Cpenbl 0OUTaHUS U SKOJIOTHUUYECKUE bu6nmoreka [JOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(baxTopsl

https://m.edso0.ru/863eafec

AbuoTtnueckue GpakTopsl.
Jlaboparopuas pabota Ne 3.
«Mopdostoruueckre 0coOOCHHOCTH

bubmmorexa [{OK

22 PACTCHIIL 13 PasHbIX MECT 05 https://m.edsoo.ru/863eb10e
oburanus». JlaboparopHas pabora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa

23 buoTtnyeckue GakTopsl brbmmorexa OK

https://m.edsoo.ru/863eb348

DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast pabora

24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUIM pa3HbIX BUIOB
pacTeHui»

o5 Coo01iecTBa OpraHu3MoB — bubmuorexa [JOK
OuoLEeHO3 https://m.edsoo.ru/863eb46a

26 OKOJIOTUYECKHUE CUCTEMBI bu6mmoreka [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNIN

97 9KOCHUCTEMBI. IKOJIOTHICCKHUE bu6mmoreka [JOK
nupamuibl. CBOMCTBA SKOCHUCTEM. https://m.edso0.ru/863eb5fa
Cyxkueccus

28 [IpupoaHBIE IKOCUCTEMBI

29 AHTpPOIIOTE€HHBIE KOCUCTEMBI

30 buocdepa — rinodanbHas bubnuoreka [IOK
IKOCUCTEMA 3eMIIU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYILIECTBOBAHHUS bubnuoreka LIOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouocdepsr https://m.edso0.ru/863ebd16

32 YenoseuecTBo B buochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJI0BEeYECTBA https://m.edsoo.ru/863ebale
PesepBHrIit ypok. O000IICHNE

34 tembl «Coo0riecTBa u 1
IKOJIOTHYECKHUE CUCTEMBD»

OBIIEE KOJIMYECTBO YACOB I1O 34 55

[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex. [laceunnka

B.B., Akunonepnoe o6mectso «M3narenscrBo «lIpocserienne»

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






