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INOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMsbl MO OUOJIOTHMH TEOPETHUUECKYIO0 OCHOBY JJIS OIpeAeseHUs
MOJXO/0B K (POPMHUPOBAHUIO COJEpKAHMUSI yuyeOHOTo mnpeameTa «bHOJNOTHS» COCTABWIIM:
koHienTyainbHbie osioxkeHuss PI'OC COO o B3anM000yCIOBICHHOCTH 1I€JICH, COJIepKaHUs,
pe3ynbTaToB 00y4YeHUsI U TpeOOBaHUI K YPOBHIO MOJITOTOBKHU BBITYCKHUKOB, MOJOXKEHUS 00
o0IMX MTEeNsIX M TNPUHIMIAX, XaPAKTEPHU3YIOINIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmero oOpa3zoBanus B Poccuiickoit ®Pepepanuu, a TakKe TMOJOXKEHUS O
cnenuduke OWoONOTMU, €€ 3HAYCHWH B TIO3HAHWU >KUBOM TPHUPOILI W OOeCreueHUn
CYILIECTBOBAHMsS  4YeloBeueckoro oobmectBa. (CorjacHO  HA3BaHHBIM  TOJIOKEHUSIM,
oTIpe/ieTICHbI OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Owuosnoruu nMaéT MpeACTaBIEHUE O IeNsax, 00 oOmel crpaTeruu
oOydeHHusi, BOCIUTAHUS M Pa3BUTUS OOYYAIOMIMXCSA CpPEACTBAMH Y4eOHOro MpeaMera
«buonorusy, omnpenenser o0sg3aTeNbHOE MPEIMETHOE COJECpP)KAHUE, €ro CTPYKTYpY,
pacrmpezesieHde 1o pasliejlaM M TeMaM, PEKOMEHIYEeMYIO MOCIeA0BaTeIbHOCTh U3YYCHUS
y4eOHOro MaTepuajia ¢ Y4E€TOM MEXIPEIMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTHKH
00pa3oBaTeNbHOTO MPOoLiecca, BO3PACTHBIX 0COOEHHOCTEN 00yYarOIMXCS.

B mnporpamme 1o OHOJOTMM TakKe€ YYMTHIBAIOTCS TpeOOBaHUSA K IUIAHUPYEMbIM
JMYHOCTHBIM, METaNpEeAMETHBIM U MPEIMETHBIM pe3yibTaTaM 00yueHus B (OPMUPOBAHUU
OCHOBHBIX BUJIOB yU4€OHO-TI03HABATEIHHON NEATEIbHOCTH/y4eOHBIX JEHCTBUNA 00ydatonuXCs
110 OCBOEHUIO COZEPKaHUs OMOJIIOTMYECKOr0 00pa30BaHUs.

B nporpamme no 6mosorun (10—11 knaccel, 6a30BbIil YPOBEHb) peaIM30BaH MPHUHIIMI
MPEEMCTBEHHOCTH B H3yUY€HUHM Ouosoruu, Ojarogapss 4eMy B HeEH MOpocMaTpuBaeTCs
HaMpaBJICHHOCTh Ha pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-
HAy4YHOTO MHPOBO33PEHHMS, IIEHHOCTHBIX OPUEHTAIMH JUYHOCTH, OSKOJOTHYECKOIO
MBIIIUICHUS, TPEJACTABICHUM O 370pOBOM 00pa3e >KU3HU M OEPEKHBIM OTHOIICHUEM K
OKpyXatolei npupogHoil cpeae. IloaTomy Hapsgy ¢ uzyuyeHHeM 0OIIEOUOIOTUUECKUX
TEOPUH, a TAK)KEe 3HAHUM O CTPOCHHUM JKUBBIX CUCTEM PA3HOIO PaHTa U CYIIHOCTA OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B TMporpaMme IO OHOJIOTMHM YJEeJICHO BHHUMAHHE
WCIIOJIb30BAHUIO TIOJIYYCHHBIX 3HAHUW B MOBCEIHEBHOW >KM3HU IS PEIICHUS MPHUKJIIATHBIX
3a/1a4, B TOM 4YHUCle: NPO(UIAKTHKYA HACJEACTBEHHBIX 3a00J€BaHUN YEJIOBEKa, METUKO-
TeHETHYECKOTO  KOHCYJIHTUPOBAHUSI, OOOCHOBAHHUS  HKOJIOTHYECKH  I€J€CO00pa3HOro
IIOBEACHUS B OKpPYXAWOLIEW NPUPOJAHOM Cpele, aHalIu3a BIMUSHUSA XO3SHMCTBEHHOU
JEATEIIbHOCTH Y€JIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX YKOCUCTEM. Y CUIICHUE
BHUMAaHUS K MPUKIIATHON HANPaBJIECHHOCTH Y4eOHOTO npeameTa «brosorus» npoanuKToBaHoO
HEOOXOIMMOCTBIO OOECIEUYEeHHs] YCIOBHM Il pEIICHUs OJHOM M3 aKTyalbHBIX 3a1ad
IIKOJBHOTO OUOJIOTHUYECKOTO 00pa3oBaHMs, KOTopas mpeamnosiaraet ¢GopMUpoBaHUE Y
00yJaromMXCcsi CIOCOOHOCTH aAanTUPOBATHCS K U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0Iero o0pa3zoBaHUsl 3aHMMAeT BaxkHOe MecTo. OHa
obecrieunBaeT GopMHUpPOBAHUE Y O0YJAIONTUXCS MPEACTABICHUM O HAYYHOW KapTUHE MHpA,
pacmmpser U 0000IIaeT 3HaAHUS O JKUBOW MPHUPOJAE, €€ OTIMUYUTEITHHBIX MpU3HAKaX —
YPOBHEBOW OpraHW3alMyd M SBOJIOIMUHU, CO3AAET YCJIOBUS MJIA: MO3HAHUS 3aKOHOB YKHUBOWU
npupoasl, (GopmupoBaHus (DYHKIHOHATLHONW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO H



Oe3omacHoro oOpasa >KHM3HHU, SKOJOTHYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIICHHS K
KUBOM IIPUPOJIE U YEIOBEKY.

Bonbiioe 3HaueHue OMOJIOTHUS HMMEET TaKXKe [UIsl PEUICHUS BOCHUTATENbHBIX H
Pa3BUBAIOIIMX 33Jlad CpeIHero oO0mero oO0pa3oBaHMs, COLUATU3ALMH O0Y4YaIOIIUXCS.
N3yuyenue Ouonornu oOecreynuBaeT yCioBUS JUisi (GOPMHPOBAHUS HMHTEIUIEKTYalIbHBIX,
KOMMYHUKAIIMOHHBIX U WMH(DOPMAIMOHHBIX  HABBIKOB, JCTETHYECKOM  KYJIBTYpHI,
CIOCOOCTBYET MHTETPALIMY OMOJOTUYECKUX 3HAHUHN C TIPECTABICHUAMHU U3 IPYTHX yUCOHBIX
OpeaIMETOB, B YaCTHOCTH, (U3HKH, XUMUU U reorpaduu. HaszBaHHbIE TOJOXKEHUS O
IpeIHa3HAaYeHUH y4eOHoro mnpeamera «buosorus» cocTaBWIM OCHOBY ISl ONpPEAEIICHUS
MOJIXOJI0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COACPKAHUs, MPEACTABICHHOTO B IPOrpaMMe
1o OHMOJIOTUH.

Ot6op comepxkanus y4deOHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMI KyJIbTYypOCOOOpPa3HOrO IMOAXOAAa, B COOTBETCTBUU C KOTOPBIM
oOyyJaromuecs: TOJKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAYMMBbIE i1 (POPMUPOBAHUSL OOIIEH
KyJbTYpPBI, ONpPEACIAIONINE aIeKBaTHOE MOBEACHUE YENIOBEKA B OKPYXKAIOIIEH MPUPOTHOM
cpene, BocTpeOOBaHHBIE B MOBCEIHEBHOM JKM3HU U MpakTHUeCKoW aestenbHocTU. Ocoboe
MECTO B 3TOM CHCTEME 3HAHUI 3aHUMAIOT 3JIEMEHTHI COAEPIKAHUSL, KOTOPBIE CIIy’KaT OCHOBOM
U1 GOPMUPOBAHUS MPEACTABIECHUI O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHE MUpPA U
LEHHOCTHBIX OPUEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHU3alUU OHOJOTHYECKOIrO
00pa3oBaHUs.

CTpyKTypupOBaHUE COJAEpXKaHUs YYEOHOro MaTepuaja B IpOrpaMme Mo OHOJOTruu
OCYILIECTBICHO C YYETOM TPUOPUTETHOTO 3HAUYECHUS 3HAHUH 00 OTIMYUTEIBHBIX
OCOOEHHOCTSIX JKMBOW TMPHUPOJBI, O €€ YpOBHEBOW OpraHv3aluMd W SBOJOUUMU. B
COOTBETCTBHUU C 3TUM B CTPYKType y4eOHOro npeamera « buosorus» BbIIETIEHBI CIEIYIONIUE
cozepxatenbHble TUHUM: «buosorus kak Hayka. MeTonpl HaydyHOro mo3HaHus», «Kierka
Kak Ouosoruueckas cucrema», «OpraHusm Kak Ouosiormyeckas cucrema», «Cucrema u
MHOroo0pa3ue OpraHMYecKOro MHpa», «IBOJIOLUS KUBOM MPUPOABD», «IKOCUCTEMBI U
IPUCYIIME UM 3aKOHOMEPHOCTH.

[enp u3yuenus yuebHoro mpeamera «buosiorus» Ha 0a30BOM ypOBHE — OBIIJICHHE
00y4aroIMMUCS 3HAHUAMU O CTPYKTYPHO-(PYHKIIMOHAIBHON OpraHM3alM >KUBBIX CHCTEM
pa3HOTO paHra M MPUOOPETEHHWE YMEHHUH HCIOJb30BaTh STH 3HAHMUS JUISI TPAMOTHBIX
NEHCTBUIM B OTHOLIEHHH OOBEKTOB JKMBOW MPUPOIBl M PEUICHUS PA3NIUYHBIX KU3HEHHBIX
npooeMm.

JoctixkeHne uenu u3ydeHusi yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM ypOBHE
00ecreunBaeTcsl pelICHUEM CIIEYIOIUX 3a0a4:

OCBOCHHME OOYYarOUIUMHUCSA CUCTEMBbI 3HAHUI O OWOJIOTMYECKUX TEOpUSX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUNIOTE3aX, IpaBUiIax, CIyKaIKUX OCHOBOU s (hOPMUPOBAHHUS
NPEICTABICHU O €CTECTBEHHO-HAYYHOW KapTMHE MHpa, O METOJaxX HAy4yHOTO IO3HAHMS,
CTPOEHHH, MHOTOOOpa3uu U OCOOEHHOCTSAX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

¢dopMupoBaHre y o0OydaromuXcsl MO3HABATENbHbBIX, HHTEIJICKTYaJIbHBIX U TBOPUECKUX
CIIOCOOHOCTE B MpOLleCCe aHajdu3a JaHHBIX O MYTAX pa3BUTHA B OHUOJIOIMHM HAyYHBIX
B3IJISI0B, UJIEW U NTOAXO/0B K U3YUYEHHIO )KMBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3allMy;



CTaHOBJICHHE Y oOOydarouuxcsi oOuieil KyJbTypbl, (DYHKIIMOHAJILHONW T'PaMOTHOCTH,
pa3BUTHE YMEHUIN OOBACHITH U OIICHUBATH SIBICHUS OKPY’KAIOIIETO MUpPA KMBOW MPUPOJIbI
HA OCHOBAHWH 3HAHUU U OIbITA, MOJYYEHHBIX [IPU U3YUEHUHN OUOJIOTUH;

dbopmupoBaHre y 00y4arOUXCsl YMEHUN WIUTIOCTPUPOBATH 3HAYEHUE OMOJIOTMYECKHUX
3HaHUI B MPAKTHUUYECKOW JIEATENbHOCTH YeJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOUOTEXHOIOTH;

BOCHHUTAaHHUE YOEXAEHHOCTH B BO3MOXKHOCTU IMO3HAHUS YEITOBEKOM >KHMBOW MPUPOJIBI,
HEOOXOJMMOCTH OEpeKHOTO OTHOILIEHUS K HeH, COONIOEHUS STUYECKUX HOPM MpHU
IIPOBENCHUH OMOJIOTMYECKUX UCCIEIOBaHUM;

OCO3HaHUE I[EHHOCTU OMOJIOTUYECKUX 3HAHUM /ISl MOBBIIICHUS! YPOBHS SKOJIOTHUECKON
KYJBTYPBI, 7151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEIHEBHOM KU3HU JJISl OLEHKHU
MOCJIEJICTBUI CBOEH JICSITENBHOCTU O OTHOIIECHUIO K OKpYKarollell cpene, COOCTBEHHOMY
310pOBbIO, 00OCHOBAHUE U COOIIOJICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUN.

B cucreme cpennero oOmiero oOpaszoBanusi «buonorusi», uzydaemas Ha 0a30BOM
YpOBHE, SIBIIsIETCA 00s3aTEIbHBIM yUY€OHBIM MPEIMETOM, BXOJSIIMM B COCTaB MPEIMETHOMN
obnactu «EcTecTBeHHO-HAYYHbIE TIPEIMETHI.

Jnsa wm3ydeHus Ouonoruu Ha 0a30BOM YpOBHE CpeOHEro oouero o0pa3oBaHUs
otBonutcsa 68 yacoB: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 yac
B HEJICIIO).



COAEPKAHUE OBYUEHUS
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMU U JPYTUMHU
€CTECTBEHHBIMHU HayKaMH, (Qrutocoduei, STUKON, ICTETUKON U mpaBoM. Ponb OGmonoruu B
(bopMUPOBaHNN COBPEMEHHOM Hay4YHOU KapTUHBI Mupa. CucTeMa OMOJOTHYECKIX HaYK.

Metonpl TO3HAaHUS KUBOM NPHUPOABI (HAONIOAEHHE, SKCIEPHUMEHT, ONUCAHUE,
U3MepeHue, Kiaccuukaius, MoieIMpoBaHuE, CTaTUCTUYECKasi 00paboTKa TAHHBIX).

JdeMoHCTpanuu:

[Toptpetst: Y. {apBun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «/cnonb3oBaHue pa3aUYHBIX METOAOB MPU N3YYCHHUU
OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7Kusble cucTeMbl U UX OPraHU3al U,

KuBble cucteMbl (OMOCUCTEMBI) KaK IpeaAMET u3ydeHus Ouosioruu. OTINYUe KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OHoOCHCTEM M HX pa3HooOpa3ue. YPOBHU OpraHu3allud OUOCHUCTEM:
MOJICKYJISIDHBIM, KIIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OMOTre0EeHOTHYECKU ), OMOCHEPHBIN.

JlemoncTpanum:

Tabmunbl 1 cxembl: «OCHOBHBIC MPU3HAKHU JKU3HW», «YPOBHU OpPraHU3allid KUBOMH
IPUPOJIBIY.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJICTKH.

XUMUYECKHII  COCTaB  KIETKA. XUMHUYECKHUE  DIIEMEHTBhI:  MaKpPOJJIEMEHTHI,
MUKpO3JIEMEHTHI. Boga 1 MUHEpaibHbIE BEIIECTBA.

@OyHKIMU BOJBI U MUHEpAIbHBIX BELIECTB B KieTke. [loanepkaHue oCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpPBI OEJKOB.
He3zameHumble W 3aMEHUMBIE AMUHOKHUCIOTBI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl OCIKOBOW MOJEKYJbl (MIEpBUYHAS, BTOpPUYHAS, TPETUYHAs] U UYCTBEPTHUUHAS
CTpYKTypa). XUMHUYECKHE CBOICTBA OeNKoB. bruosornueckue pyHKIuU OEIIKOB.

depmeHThl — OnosioThyeckue KaranuzaTopsel. CTpoeHne GpepMeHTa: aKTUBHBIN LIEHTD,
cyoctpatHas cneuuduunocts. Kodepmentsl. Burtamunbl. OTnnuus (QEepMEHTOB OT
HEOPTraHUYECKUX KaTaJIN3aTOPOB.

VYrneBoabl: MoOHOcaxapuabl (TJIOKO3a, pubo3a U Ae30Kkcupu0o03a), aucaxapujibl
(caxapo3za, 1aKTO3a) U MoaMcaxapuibl (Kpaxmals, IIIMKOreH, 1eJuToio3a). buonornyeckue
(GYHKIIUH yTIIEBOIOB.

Jlunuasl: Tpuraunepusl, dochomunuapl, crepoussl. ['mapodunbHO-ruAPOodhOOHBIE
cBoicTBa. buonornueckue Qynkiuu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OCJIKOB U JIUIIUIOB
KaK UICTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnortsl: JJHK um PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX
kuciot. Crpoenune u pynkuuu JJHK. Crpoenue u dynkinuu PHK. Bugsr PHK. AT®:
CTpOEHUE U (PYHKIIUH.

[utonorus — Hayka o kierke. Kiierounas Teopust — nmpuMep B3aUMOACHCTBUS UACH U
($akTOB B HAYYHOM MO3HAHUHN. METO bl U3yUYEHUS KICTKH.



Knerka kak uenoctHas »uBasi cucrtema. OOIIMe NOpHU3HAKK KIETOK: 3aMKHYyTas
HapyxHass MeMmOpana, moiekynsl JIHK kak renernueckuii ammapaT, cUCTEMa CHHTE3a
OeJika.

Tunel KJIETOK: 3yKapuOTHYECKas W mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
poKapuoTHYeCKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHE DYKapHOTHIECKON
kJeTKd. OCHOBHBIE OTJINYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJIETOYHASI CTEHKA, TITMKOKATUKC, UX (PYHKITUH.
[InasmaTuueckas memOpaHa, e€ cBoWcTBa M (yHKIuU. lluTormazma um e€ OopraHoubl.
OpnomemOpannble  opra”Hounsl  kietku: OIIC, ammapar [onbaxu, JHU30COMBI.
[IonyaBTOHOMHBIE OpPraHOWABI KIETKH: MUTOXOHIpUH, IutacTuibl. IIpoucxoxieHue
MUTOXOHIpUM U Tuiactull. Bunbl mactua. HememOpaHnHbie opraHOU bl KJIETKH: pUOOCOMBI,
KJIETOYHBI UEHTP, LEHTPUOJIA, PECHUYKH, KTYTUKU. DYHKIHH OPraHOMAOB KIIETKH.
BxiroueHwust.

SAnpo — perynsTopHblii I1eHTp kieTku. CTpoeHue sapa: saepHas o000J0YKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JlemoHncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. [lIBann, M. IlInelinen, P. Bupxos, [x. YoTcos,
®. Kpuk, M. Yuikunce, P. ®pankmun, K. M. bap.

[unarpammer:  «PacnpeneneHue XHUMUYECKUX SJIEMEHTOB B HEXHUBOM MPUPOIELY,
«PacrnpeneneHrne XUMHYECKUX JIIEMEHTOB B JKUBOU PHUPOIEY.

Tabmuibl u cxembl: «[lepuonuueckas TadnauIa XUMAYECKUX IJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres Oenka», «CtpoeHue MOJIEKylbl Oenka», «CTtpoeHue
dbepmenTay, «Hyknennossie kuciaotel. JJHK», «Ctpoenue momnekynsl ATD», «CtpoeHue
DYKApUOTUYECKOU KIETKN», «CTpOoeHUE >KUBOTHOM KIETKW», «CTpOEHUE PpaCTUTEIIbHOU
KIETKN», «CTpOEHHE MPOKAPUOTUYECKOW  KIEeTKW», «CTpoeHHe sApa  KIETKW»,
«¥YTrieBoanl», «JIunuasn.

O6opyaoBaHue: CBETOBOM MUKPOCKOI, 000pYI0BaHUE ISl MPOBEICHUS HAOIOICHUH,
U3MEPEHUN,  HDKCIEPUMEHTOB,  MHUKpOIpENapaTbl  PACTUTENBHBIX,  KUBOTHBIX WU
OaKkTepUaIbHBIX KJIETOK.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHas padora Ne 1. «M3yueHue KaTaTUTHYECKOW aKTUBHOCTH (PEpMEHTOB (Ha
npuMepe aMuJia3bl UIIA KaTaaasbl).

JlabopaTtopuas pabota No 2. «M3yueHune CTpOEHHUS KIETOK PACTEHUM, KUBOTHBIX U
OaKTepHil Mo MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMKUCAaHUE.

Tema 4. /Ku3HeneATeIbHOCTb KJICTKH.

OOmeH BemiecTB, WM MeTa0ONMM3M. ACCUMWISIMS (IJTACTUYECKUNA OOMEH) W
JTUCCUMUJISIIINSA (SHEPTETUUECKUiT 0OMEH) — JABE CTOPOHBI €IMHOTO Tpollecca MeTaboau3Ma.
Ponb 3aKk0HOB cOXpaHEHUs BEIIECTB U YHEPTUU B MIOHUMAHUU METa00JIn3Ma.

Turnbel oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTpodHbiid. Posib pepmMeHTOB B 0OMEeHe
BEIIECTB U MPEBPAILCHUN SHEPTUM B KIIETKE.

®dotocunte3. CBeroBas U TemHoOBas (¢as3bl poTocuHTe3a. Peakiuu Qorocunresa.
D¢ dexTuBHOCTL PoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3a ISl KU3HU Ha 3emiie. BiusHue
yCIOBUM cpenbl Ha (POTOCHMHTE3 M CHOCOOBI TIOBBIIIEHUS €ro MPOAYKTUBHOCTH Y
KYJbTYPHBIX PACTCHUM.

XemocuHTe3. XeMOCHHTE3UPYIOIIUE OaKTepun. 3HaUCHHE XEeMOCUHTE3a JJIsl )KM3HU Ha
3emure.



OHepretuuecknii oOMeH B KieTke. PacmiernyieHMe BeIIECTB, BbIACIECHUE U
aKKyMyJIMPOBaHHE SHEPrUM B KIETKE. JTamlbl SHEPreTHuYeckoro obmeHa. [nmkomnus.
bpoxenne wu ero Buabl. KuCIOpOZHOE OKHUCIEHHE, WIM KIETOYHOE JIBIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPGHEeKTUBHOCTh FIHEPTETUIECKOTO0 0OMEHA.

Peakuuu matpuunoro cunresa. ['enetnueckas uHdpopmamus u JJHK. Peanuzaums
reHeTUYeCKO nHpopmanuu B KieTke. [ 'eHeTndeckuil KoJ U ero cBoicTBa. TpaHCKPUMILIHS

— wmarpuunbii cunte3 PHK. Tpancnsauus — Ouocunrte3 Oenka. DTambl TPaHCIALNU.
KomupoBanue amuHOKUCIOT. Posib pubocom B 6MocuHTEe3e OeKa.
Hexnerounsle Qopmbl ku3HU — BHUpychl. Mcropus oTkpeiTus BupycoB (/. U.

NBanoBckuit). OCOOCHHOCTH CTPOEHUS M SKM3HEHHOTO IMKIa BHUpPYcOB. bakrtepuodaru.
bone3nn pacreHwii, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBaCMble BHpycaMH. Bupyc
ummyHoneduita yenoBeka (BUY) — Bo3Oynurens CIIMJla. OOpatHast TpaHCKpHUIIIHUA,
peBepTasa u unrerpasa. [IpodunakTuka pacnpocTpaHeHUs BUPYCHBIX 3a00J1€BaHUM.

JlemoHncTpanum:

[Toptpetsr: H. K. Konbuos, 1. . UBanosckuid, K. A. Tumupszes.

Tabmuupt u  cxembl: «Tumbl nuTa"us», «Metabonuzm», «MUTOXOHAPUS,
«QHepreTuyeckuii oomen», «Xnopormiacty, «®orocunrtesdy, «Ctpoenue JJHK», «Ctpoenue
U (yHkIMoHMpoBaHUE TreHa», «CuHTe3 Oenka», «l'eHeTnueckuii koa», «Bupycsn,
«bakrepuodparn», «CtpoeHne W >xku3HeHHbId wuka Bupyca CIIM[la, Gakrepuodaray,
«Permukanmsa JIHK».

O6opynoBanue: wmonenu-ammnkanuu — «Yasoenue JIHK u  Tpanckpumnimsy»,
«buocuntes 6enkay, «CTpoeHue KIeTKn», MoJienb cTpykTypbl JJTHK.

Tema S. Pa3MHOKeHNEe M HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounslit 1K, WM >KU3HEHHBIN nuki kietku. Matepdaza u mutos. [Iporeccsl,
npoTtekatonue B unrepdaze. Permmkanusa — peakuus matpuanoro cunresa JJIHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HAOOp — KapUOTHUII. JIUIITONIHBIN U TaITIOMIHBIA XPOMOCOMHBIE
Ha0opbl. XpomaTuanl. LlUTONMOTMYECKHE OCHOBBI PAa3MHOXKEHUSI W WHIAUBUIYATBHOTO
pa3BUTHUA OPraHU3MOB.

Henenne knetkn — muto3. Craauu mMuTo3a. IIpomecchl, mMpoUCXoasme Ha pa3HbIX
CTaIUIX MUTO3a. bOIOrMYecKkuii CMBICII MUTO3a.

[Iporpammupyemasi THOEIb KJIETKH — arlonTo3.

dopMbl pa3MHOXKEHHUSI OpraHu3MoB: Oecmojioe W TosioBoe. Buawsl Oecrosioro
Pa3MHOXKEHUA:  JICJICHUE  HAABOE, IOYKOBAHWE  OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHWe, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE  KJIOHUPOBAaHUE
OpraHu3MOB, €T0 3HAYECHHE JJIS CEJICKIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECTIOJOTO.

Meito3. Ctaguu meio3a. [Iporecchl, mpoucxoasiiye Ha cTaausx meiosa. [ToBenenue
XpoMOCOM B Meno3e. KpoccuHroBep. buonornueckuii CMbICT U 3HAYEHHE MEM03a.

["ameTorenes — mpoliecc 0Opa3oBaHUSI TOJIOBBIX KJIETOK Y >KHUBOTHBIX. [looBbie
JKeJe3bl: CEMEHHHMKU M SUYHUKU. OOpa3oBaHWE W Pa3BUTHUE TOJIOBBIX KIETOK — raMer
(cmepmaTto3ouny, SHIEKIETKA) — crepMaroreHe3 U oBoreHe3. OCOOCHHOCTH CTpPOCHUS
ANIEKIETOK U criepMaro30uoB. Omnonorsopenue. [Taprenorenes.

NunuBuayanbHOe pa3BuTHE (OHTOreHE3). DMOPHUOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
DTtanbl SMOPUOHAJIBHOTO PAa3BUTHS Y TTO3BOHOYHBIX JKMBOTHBIX: IPOOJICHUE, TacTPYJISAIIuS,
opranorenes. IlocTamOpuoHanbHOE pa3BuTHE. THUIBI TMOCTAMOPUOHAIBHOTO Pa3BUTHUS:
npsiMoe, HempsiMoe (JIMYMHOYHOE). BiusiHue cpeabl Ha pa3BUTHE OPraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.



Poct u pa3zButue pacreHuid. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOECHHUE CEMEHH,
CTaJU Pa3BUTHS.

JleMoHCTpaum:

Tabmupt  u cxembl:  «DOpMbl  pa3MHOXKEHHST  OpPraHU3MOBY»,  «JlBolHOe
OIUIOJIOTBOPEHNE y LBETKOBBIX pACTEHUI», «BerertaTMBHOE pPa3MHOKEHUE PACTCHUN,
«/enenune kierku Oakrepuit», «CTpOCHHE MOJIOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBD»,
«Kmerounsi muki», «Pemmukanus JHK», «Mwutos», «Menos», «lIpsmoe u Hempsimoe
pa3Butue», «l'amMeroreHes3 y MIEKONHUTAIOIUX H YEJIOBEKa», «OCHOBHBIE CTaguu
OHTOTE€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIIPENapaThl «CrniepmMaTo3oubl
MJIEKOIIUTAIOLIETO», «SIHIEeKIeTKa MIeKonuTatomero», «Kapuoknaes B KIeTKax KOpEIIKa
JyKa», MarHuTHas MoJenbp-ammnkanus «Jllenenue xierku», monens JHK, monens
MeTadazHO XPOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGoparopnas padota Ne 3. «HabOntonenne MuTo3a B KJI€TKaX KOHYMKA KOPEIIKa JTyKa
Ha TOTOBBIX MHUKPOITPENApaTax».

JlaGopatopHas pabora No 4. «M3ydeHue CTpOEHHUS TMOJIOBBIX KIJIETOK Ha TOTOBBIX
MHKpOITpEnapaTax».

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHeTuku. Mctopus pa3BUTHA TeHETUKH. Poiib LUTONOrHM H
HMOPUOJIOTUN B CTAaHOBJIICHMM TE€HETUKH. BKiaa poccHCKUX MU 3apyOeXHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. METOo/bl TEeHETUKH (TUOPHUIOIOTUYECKUN, IUTOTCHETUYECKUM,
MOJIEKYJIIpHO-TeHeTHYecKuii). OCHOBHBIE TE€HETHYECKHE TMOHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIMBaHUM.

3aKOHOMEpPHOCTU HAcJEAOBaHWsS NPU3HAKOB, YcCTaHOBieHHble [. Mennaenem.
MonoruOpuaHoe CKpellMBaHue. 3aKOH €JUHO00pa3zus TUOpPUIOB IEPBOTO IOKOJIEHHUS.
[IpaBuno AOMUHHMPOBAHHUS. 3aKOH PACHICIJICHUS MPU3HAKOB. ['MIIOTE€3a YMCTOTHI TamMmer.
[TonHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JuruOpuaHoe ckpelrBaHUe. 3aKOH HE3aBHCHUMOTO HAcleOBaHUS IPU3HAKOB.
[{uToreneTnueckue OCHOBBl  JAUTHOPUAHOIO CKpEILBAHUS. AHanmsupyroniee
ckpemnBaHue. VCmoyib30BaHKWE aAHAMM3HUPYIOIIETO CKPEIMBAHUS Uil ONPENEIICHUS
TE€HOTHIIA OCOOHU.

CuennieHHoe HacienoBaHue mnpusHakoB. Pabora T. Moprana no CLEJIEHHOMY
HACJICOBAaHUIO T'€HOB. HapyllieHue cuersieHns FreHOB B pe3yJIbTaTe KPOCCUHIOBEpPa.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTH. | eHeThYecKue KapThl.

I'enernka mnona. XpOMOCOMHOE OIpPEACIICHHE IoJIa. AYyTOCOMBI W IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M reTeporaMeTHble OpraHu3Mbl. HaclienoBaHue NpU3HAKOB,
CLEIUICHHBIX C IIOJIOM.

N3MeHunBOCTh. BUIbI M3MEHYMBOCTH: HEHACIICACTBEHHAs W HACJEACTBEHHas. Poib
cpenbl B HEHACJIEICTBEHHOM M3MEHYMBOCTH. XapaKTepUCTUKa MOAU(PUKAIIMOHHON
M3MEHUYMBOCTU. BapuanmoHHblil psig U BapualunoHHas kpuBas. Hopma peakuuu npusHaka.
KoysmyecTBEHHbIE M KAauye€CTBEHHBIE TIPU3HAKM U HUX Hopma peakuuu. CBoiicTBa
MOU(DUKAITMOHHON U3MEHUYNBOCTH.

HacneacrBennasi, wiaM  TreHOTHUIMYECKas,  U3MEHYMBOCTh.  KoMOMHaTuMBHAs
U3MEHYMBOCTh. Meli03 M MOJIOBOM Mponecc — OCHOBAa KOMOMHATUBHOM H3MEHUYHUBOCTH.
MytanuonHass u3MeHunMBOCTh. Kiaccudukanuss MyTanuii: TeHHbIE, XPOMOCOMHEIE,
reHoMmHbIe. YacToTa v mpuuuHbl MyTanuii. MyTtarennble pakTopbl. 3aKOH TOMOJIOTUYECKUX
PAI0B B HaclieACTBeHHOM n3MenunBocty H. M. BaBuoga.



BresanepHast HaCIeACTBEHHOCTh U U3MEHUYUBOCT.

['enetuka yenoBeka. Kapuotun yenoBexka. OCHOBHbIE METO/bl T'€HETHKU YEJIOBEKA:
TeHEAJOTUYECKUH, OJNM3HEIOBBINA, ITUTOTCHETUYECKHH, OWOXMUMHYECKUH, MOJEKYISPHO-
reHetruueckuil. CoBpeMEHHOE OMNpE/IENICHHE T'€HOTUINA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
TEHOTUIIMPOBaHKEe, B TOM yucie ¢ nomouisio [1[[P-ananu3a. HacnencrBenHbie 3a00eBaHus
YeJIOBEeKa: TEHHbIE O00ye3HU, OO0NEe3HW C HACIEACTBEHHOW MPEApacIoIoKEHHOCTBIO,
XpOMOCOMHBIE OoJie3HU. CoMaTUYECKHE U TeHepaTUuBHbIE MyTaluu. CTBOJIOBBIE KIIETKHU.
[IpuHiunel  310poBOro  00pa3a >KU3HU, JUArHOCTHKW, NPOMUIAKTUKH U JICYCHUS
reHeTHYeCKuX  OoJe3Hei.  MenuKo-TeHeTHYeCKOe  KOHCYJIbTHPOBAHHUE.  3HAaYCHUE
MEJUIMHCKOW TEHETHKHM B MPENOTBPAICHUMH W JICUEHWH TEHETHMYECKUX 3a00JieBaHUMN
YEJI0BEKA.

JdeMoHCTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepuxos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBunos.

Tabmumbl u cxembl: «MOHOTHOPHIHOE CKPCIIMBAHWE W €r0 IMTOTCHETHYECKas
OCHOBa», «3aKOH paCLICIUICHUS W €ro IUTONCHETUYECKass OCHOBA», «3aKOH YHMCTOTHI
ramer», «JlurubpugHoe ckpenuBanuey, «lluTtonoruueckue OCHOBBI JUTHOPUIHOTO
CKpenBaHusy, «Meio3», «B3anmMoaencTBrue ajielibHbIX T'€HOBY», «l €HETUYECKHUE KapThl
pacTEeHUl, KUBOTHBIX U YEIOBeKa», «[ eHeTuka mnoma», «3aKOHOMEPHOCTH HACJIEHOBAHMS,
CLEIUIEHHOrO ¢ mojiom», «KapruoTunsl demoBeka W )KUBOTHBIX», «BHUAbI H3MEHUYMBOCTHY,
«MoauduxanmonHas U3MEHYMBOCTHY, «HacnenoBanue pesyc-daxropay, «I'eHeTnka rpyri
KpoBW», «MyTallmoHHass U3MEHUUBOCThY.

O6opynoBanue: Moaenu-anmivkanun «MonoruOpuaHoe ckpemuBanuey, «HemomHoe
JTOMUHUpPOBaHUEY, «lurudbpuaHoe ckpemuBanuey, «llepekpéct xpoMocoM», MUKPOCKOI U
mukponpenapar «J/lpozoduna» (Hopma, MyTtanuu (GOpMBI KPBUIEB U OKPACKH Teia),
repOapuii «['opoX MoceBHOI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopnas pabora Ne 5. «U3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGopatopnas pabora No 6. «M3yueHue MoOaUPUKAIIMOHHON W3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PAZIa U BAPUALMOHHON KPUBOWD.

JlabopaTopHas pabora Ne 7. «AHamu3 MyTauuid y JIpo30QHiIbl Ha TOTOBBIX
MHKpOIpEnapaTax».

[Tpaktrueckas padora Ne 2. «CocTtaBieHue 1 aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpolecc. 3apokAEHUE CEJIEKIUU U JoMecTUKaus. Yuenue H.
WM. BaBuiioBa o 11eHTpax MPOUCXOXKACHUS U MHOTO00pa3us KyJIbTYpPHBIX pacTeHuil. LIeHTpbI
MPOUCXOKICHHUS TIOMAIIIHUX KUBOTHBIX. COPT, MOpoja, ITaMM.

CoBpeMeHHbIE METOJbl CeNeKUUd. MaccoBbIi W HHIUBUAYAIbHBIA OTOOPHI B
CEJICKIIUM PACTEHUM U )KMBOTHBIX. OlLIEHKA AKCTEpbepa. BIM3KOPOICTBEHHOE CKPEIIMBAHUE
— uHOpuauHr. Yncras nunusa. CkpelmuBaHue YUCThIX JUHUHN. ['eTepo3uc, wim rudbpuaHas
cuna. HeponcrtBenHoe ckpeniuBanue — ayTtopuauHr. OtnanéHHas rulOpuauzanus u eé
ycriexu. ICKyCCTBEHHBINM MyTareHe3 W MOJyYE€HHE MOJUIUIONAOB. JJOCTHXKEHUS CENEKIINU
paCTEHU, )KUBOTHBIX U MUKPOOPTAHU3MOB.

buoTtexHonorus Kak oTpacib MPOU3BOACTBA. |'€HHAsl MHXKEHEpHUs. DTalbl CO3AaHUS
pekoMmOunanTHO JIHK u Tpancrennbsix opranu3aMoB. Kierounas unxenepus. Kietounsie
KYJIbTYDBI. MukpokIoHanbHOE Pa3sMHOXKEHUE pacTeHUN. KnonupoBanue



BBICOKOIPOAYKTHUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHE U ITUUYECKUE
npo6sieMbl. [MO — reneTnuecku MOAU(PHUITMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsr: H. W. BaBuios, 1. B. Muuypus, I'. JI. Kapneyenko, M. @. liBanos.

Tabmumpl 1 cxembl: kKapTa «LIeHTpbI TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX
pactenui», «llopombpl poOMamHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTEHHUII»,
«Otnanénnas rubpuauzanus», «Padorsl akagemuka M. ®@. MBanoBay, «llomumnmonmausy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIbTYPBI u KJIOHUPOBAHHEY,
«KoHcTpynpoBaHuE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISDKH IUIOAOB M KOPHEIJIOJ0B AUKUX (JOPM U KYJIBTYPHBIX COPTOB
pactenuit, repoapuii «CenbCKOX039iCTBEHHBIE PACTCHUS.

JlaGopaTopHble U MpaKTHYECKHEe Pa0OThI:

Okckypcusi « OCHOBHBIE METOJIbI M JJOCTUIKEHMSI CEJIEKIIMM PACTEHUN U )KUBOTHBIX (HA
CCJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBI YYacTOK, B
TEIUIMYHOE XO3S5ICTBO, JJa0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

11 KVIACC

Tema 1. DBoJIIOLIUOHHAS OHOJIOTHS.

[Ipennochuiku BO3HUKHOBEHUS 3BOJIOLIMOHHON T€OPUU. DBOJIOIMOHHAS TEOPUS U €€
MecTO B Ouosioruu. BiusiHue 3BOJIIOLMOHHON TEOPUU Ha pa3BUTUE OMOJIOTHHM W JAPYTUX
HayK.

CuzerenscTBa 3BOMIOIMU. [laneoHTONOrMUECKHE: MOCIEA0BATEIBHOCTD IOSBICHUS
BUJOB B IMAJEOHTOJOTMYECKOW JETONUCH, mepexonHble (opmbl. buoreorpaduueckue:
CXOJCTBO U paznunyue payH 1 Gpyiop MaTEPUKOB U OCTPOBOB.

OMOpHOIOrHYECKUe: CXO/ICTBA U pa3inuus 3MOPHOHOB Pa3HbIX BUAOB IO3BOHOYHBIX.
CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE, PYJIUMEHTAPHBIE OpPTaHBI,
aTaBU3Mbl. MoOJEKyJISIpHO-OMOXMMUYECKHE: CXOJICTBO MEXaHM3MOB HACJIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX ITyTeH y BCEX OPraHU3MOB.

OBomonnoHHas Teopus Y. JlapBuna. IIpenmnocpulky BO3HUKHOBEHHS JapBUHHA3MA.
JIBroKyliMe Cuibl HBOJIONUU BUAOB MO JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE MpU
OTPaHUYEHHOCTHU PECYpPCOB, HeompeaeraEéHHass U3BMEHUYUBOCTh, OOpb0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosronus. [Tonmynsanus kak eIMHUIA BUIA W 3BOJIFOLUU.

JIBrokymue cuiibl ((hakTophl) IBOJIIOIIMHU BUJIOB B TIPUpOe. MyTallMOHHBIHN Mpoiiecc 1
KOMOWHATUBHAsT M3MEHYUBOCTh. [lomymsiiinoHHbie BOJHBI U japedd renoB. M3zomsius u
MUTpaLus.

EctecTBenHbIil 0TOOp — Hampapisomuii ¢hakTop 3BOMOIUH. DOPMBI €CTECTBEHHOTO
oTOopa.

[Tpucnoco0neHHOCT, ~ OpraHM3MOB  Kak  pe3yibTar  3Bojouud.  [Ipumepsr
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl U HAUOATATITAIIH.

Bun u BupooOpazoBanue. Kpurepun Buga. OcHOBHBIE (OpMBI BHI000pPa30BAHUS:
reorpagpuueckoe, SKOJIOTUYECKOE.

MakpoaBostorusi. @opMbl IBOTIOIUH: (punieTuyecKas, TMBepreHTHas, KOHBEpreHTHasl,
napajensbHas. HeoOpaTumMocTh 3BOJIOLUN.

[IpoucxoxaeHne OT HECHEUaIU3UpPOBAHHBIX  mpenkoB. [Iporpeccupyronias
criennanu3anvs. AnanTuBHAs paauarusl.

JleMoHCTpauu:



[Toptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap, 3.
['exkenb, @. Mromnep, A. H. Ceepuos.

Tabmunpl w cxembl: «Pa3BuTue opraHmdyeckoro Mupa Ha 3emie», «3apoAbIliu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbObI 3a CYIIECTBOBAHUE,
«EcrtecTtBeHHBIN 0TOOpP», «MHOrOoOOpa3ue COPTOB pacTeHui», «MHOrooOpasue Mmopos
KUBOTHBIX»,  «[lomymsiumm»,  «MyTanunoHHass  M3MEHUYHUBOCTHY,  «ApPOMOP(O3BI»,
«Mnnoanantarumny, «O01Ias nereHepamnus», «J{BrmKyime cuibl dBoToIuny, «Kapra-cxema
Mapuipyta  nyremectBus Y. JlapBuHay, «boppba  3a  cyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTD OpTraHHU3MOBY, «I"eorpaduueckoe BUJI000pa30BaHUE,
«IKOJIOTUYECKOE BUI000PA3OBAHUEY.

O6opynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3jIMYHbIMUA TUIIAMUA OKpACKH, HaOOp
IJIOJIOB M CEeMsiH, KoJuleKuus «[Ipumepbl 3alllUTHBIX MPUCHIOCOOJICHUM Y >KUBOTHBIXY,
Mozenb «OCHOBHbBIE HAMPABIICHUS 3BOJIIOIUNY, 00BEMHAs Mojienb «CTpoeHUE TOJIOBHOTO
MO3ra IO3BOHOYHBIX).

buoreorpaduyeckas kapra mupa, Kowiekuus «DopMbl COXPaHHOCTH HCKOMAeMbIX
KUBOTHBIX M pacTeHWi», Mozenb anmumkauusa «llepekpéct Xpomocom», BIaKHbBIE
npenapatsl «Pa3zButre HaceKkOMOro», «Pa3BUTHE JSTYIIKW», MUKporpenapat «/Ipo3oduna»
(HOpMa, MyTaluK POPMBbI KPBIJILEB U OKPACKHU TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabopaTtopHas padora Ne 1. «CpaBHeHrE BUIOB IO MOP(HOIOTHUECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne 2. «OnucaHue HPHUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE )KU3HU HA 3em.ie.

JloHayyHbple NpPEACTABICHUS O 3apOXKICHHUM JKWM3HM. HaydyHbple rumoresbl
BO3HUKHOBEHHUSl U3HU Ha 3emiie: aOMOreHe3 W MaHCHepMus. XUMUYECKas HBOJIOLHUA.
AOHNOreHHBII CHHTE3 OPraHUYECKUX BEUIECTB M3 HEOPTaHMYECKUX. DKCIIEPUMEHTAJIbHOE
NOATBEPKIECHUE XUMHUYECKOW 3BoonnK. HavanbHble 3Tanbl OMOJIOrMUECKOW SBOJIOLHUU.
['unoreza PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTokJeTku. [lepBble KIETKH U UX 3BoMOIUsA. POpMHUPOBAHUE OCHOBHBIX TPYIII >KUBBIX
OpPraHU3MOB.

Paseutne xu3Hm Ha 3emie mno spaM M nepuonaMm. Karapxeiu. Apxelckas u
npoTepo3oiickas 3pbl. [laneo3olickas spa u e€ mepuoabl: KEeMOPUNUCKUN, OpJIOBUKCKUMH,
CUJTypUMCKHN, TEBOHCKWW, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3so030iickas 3pa 1 €€ nepruoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3o1cKkas 3pa u €€ nepuopl: NajeoreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIMMaTa U reoJIorH4eckux npoueccoB. OCHOBHBIE 3Tallbl HBOJIFOLUN
PacCTUTEIBLHOTO M KMBOTHOTO MUpa. ApoMop(o3bl y pacTeHuil u KUBOTHBIX. [losiBneHue,
pacuBET U BBIMUPAHUE IPYIII KUBBIX OPIaHU3MOB.

Cucrema  OpraHMY4EeCKOro MHpa Kak  OTpaKkeHHe 3BOJOLUH. (OCHOBHBIE
CHUCTEMATUYECKUE TPYIITbI OPraHU3MOB.

DBOJIIOLIMST  YeNlOBEKa. AHTPOINOJOrvs Kak Hayka. Pa3BuTue mpencTraBlieHUd o
IPOUCXOXKJICHUU 4esloBeKa. MeTonbl M3yudeHus aHTpororese3a. CXOJCTBa M paziuyus
YeJIOBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJI0KEHHUE YETOBEKa.

JBrxymue cuibl (pakTtopsl) aHTpornoreHnesa. HacnmeiacTBeHHas W3MEHUMBOCTH U
€CTEeCTBEHHBIN 0TOOp. OOIIECTBEHHBIM 00pa3 >KU3HU, H3TOTOBJICHUE OPYAWM Tpyaa,
MBIIILJIEHUE, PEYb.

OCHOBHBIE CTaJAMM U BETBU 3BOJIIOLUH YEJIOBEKA: aBCTPAJIONUTEKH, YeTOBEK yMEIbIil,
Yenosek mnpamoxomsmmi, YenoBek Heanaepranbckuii, YUemoBek pasymHbld. Haxonku



UCKOTIAeMbIX OCTAaTKOB, BpEMs CYILECTBOBAaHUS, OOJACTh pacHpOCTpaHEHUs, OO0BEM
TOJIOBHOT'O MO3ra, 00pa3 >KU3HH, OPYAHSL.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pAChl: €BpoIeouHas (eBpasuiickas),
HErpo-aBCTpaJIONAHas  (PKBAaTOpUaibHAsA), MOHIOJIOMAHAS  (a3MATCKO-aMEPHUKAHCKas).
YepTsl NOPUCTIOCOOJICHHOCTH  MPEACTABUTEICH  YENOBEYECKMX pac K  YCJIOBHSIM
cymectBoBanus. EnnHcTBO yenoBeueckux pac. Kpuruka pacusma.

JlemoHcTpanum:

[Toptpetsl: @. Penn, JI. ITactep, A. 1. Onapun, C. Mumiep, I'. FOpu, Y. lapBuH.

Tabmuplt u  cxemsl: «Bo3HukHoBeHue ConHeuHOW —cuctembl», «Pa3Butue
OpraHU4eCKOTO MUpay, «PacturenpHast KJIETKa», «KusoTHas KJIETKa»,
«IIpokapuoTnueckass  kinerka», «CoOBpeMEHHasi CHCTEMa OpPraHWYECKOTO  MHUPay,
«CpaBHEHHE AHATOMHYECKHX UYEPT CTPOECHMS YEJIOBEKAa M YEJIOBEKOOOPAa3HBIX 00E3bsIHY,
«OCHOBHBIE M€CTa NAJIECOHTOJIOTMYECKUX HAXONOK IPEAKOB COBPEMEHHOIO YEJIOBEKa»,
«/peBHenmme moan», «/Ipesaue moan», «llepBeie coBpeMeHHbIe moan», «HenoBedyeckne
paceD».

Oo6opynoBanue: myisbku «lIpoucxoxenune uenoBeka» (OIOCTbI aBCTPAIONUTEKA,
NUTEKAHTPONA, HEAHJEPTAJbla, KPOMAHBOHIIA), CIEMKH WM H300paKeHHs KaMEHHBIX
opyauii MEPBOOBITHOTO YeJioBeKa (KaMHU-YOIIIEpHI, pyOuia, ckpebuia),
reoXpoHoJornyeckas Tadbauna, Kouiekuus «PopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX
Y PaCTEHUI».

JlaGopaTopHble 1 NpaKkTHYeCKHe PadoThI:

[Tpaktnueckast pabora Ne 1. «M3yueHue HCKOMAEMBIX OCTaTKOB pacTEHUN W
YKUBOTHBIX B KOJUIEKLIUSAX).

OKCKypcHsl «DBOJIIOLUS OPraHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-HAy4YHBIN
WIN KpaeBeqUeCKU My3eit).

Tema 3. Opranu3msl M OKpYysKaomias cpeaa.

DKOJIOTHSI KaK Hayka. 3aJadd W pasleibl 3KOJOTMH. MeTonbl 3KOJOTMYECKUX
UCCJIEI0BAHUM. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeapl oOuTaHus OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIIHAs, MOYBEHHa,
BHYTPHOPTaHU3MEHHAS.

DKOJOTNYECKue (bakTopHI. Knaccuduxanus JKOJIOTUYECKHX (akTOpOB:
abnoTuyeckue, OMOTUYECKUE M aHTpONOreHHble. JlelicTBUe sKojormyeckux (hakTopoB Ha
OpTaHU3MBI.

AOuoTtndeckue (akTophl: CBET, TeMIepaTypa, BIAKHOCTb. DOTONepruoaU3M.
[Tpucnoco6neHus opraHu3MOB K JCHCTBUIO abuoTH4ecKux (akTopoB. buonormueckue
PUTMBL.

buotnueckue (¢dakTopel. Buubl OHMOTHYECKHMX B3aUMOJCHCTBUNA: KOHKYPEHIIHS,
XUIIHAYECTBO, cuMOM0O3 u ero Gopmbl. [lapazutusm, Koomepanus, MYyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJICOHUYECTBO). AMEHCAIN3M, HEUTpaIu3M. 3HAYCHUE
OMOTHYECKUX B3aMMOJCHCTBUM JUIsi  CYIIECTBOBaHWS OpPraHU3MOB B  IPHUPOIHBIX
coo01IeCTBax.

DKOJIOTUYECKUE XapaKTEPUCTUKHU TOMyJsiiiud. OCHOBHBIE TMOKAa3aTeHM TOMYJISIIUU:
YUCJIEHHOCTb, IJIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpanus. JlMHaMuKa
YUCJIEHHOCTH MOMYJISIIIAN U €€ PeryJIsiusl.

JdeMoHCcTpanuu:

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



Tabmunpt uw  cxembl: kapta «lIpupomgubie 30HBI 3emin», «Cpenbl OOUTaHUS
opranu3moBy, «Dotonepuonuzmy», «llomynauuny», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU
nonynsauuu uHpy3opun-Typenskn», «[lumiessie nenm».

JlabopaTtopHble M NpaKkTHYecKHe padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonorudeckne 0COOCHHOCTH PACTCHHUM M3 Pa3HBIX
MECT OOUTaHUS.

JlabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Tpaktnueckast padbora Ne 2. «[lomcuér MIOTHOCTM HOMYyJIAUMNA pa3HBIX BUIOB

pacTEHUI.
Tema 4. Coo01IecTBa 1 YK0JOIrHIeCKHEe CHCTEMBI.
CoobmiecTBO  opranu3mMoB — OuoreHo3. CTpykTypbl OHOIIEHO3a: BHUIOBAas,

pPOCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OMOIIEHO3E.

DKoJjioruyeckre cucteMbl (3kocucteMsbl). [loHsiTue 06 sKocHcTeMe U OMOTEOIIEHO3E.
QOYHKIMOHAJIBHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: MPOIYLEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
KpyroBopoT BemiecTB U MOTOK 3HEPTHH B IKOcHcTeMe. Tpoduyeckue (MHUIIEBbIE) YPOBHU
skocucteMsbl. [lumeBsie nenu u cetd. OCHOBHBIE TOKa3aTeNd 3KOCHCTEMBI: OHMoMacca,
IPOAYKIHUA. DKOJIOTMYECKUE MTUPaMUAbL: MPOAYKIIMH, YUCIEHHOCTH, Ouomacchl. CBOMCTBA
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIsilus, pa3BuThe. CyKueccus.

[IpuponHbIE SKOCUCTEMBI. JKOCHCTEMBI O3EP M PEK. DKOCUCTEMA XBOMHOIO WU
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpPOIIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOO3KocUCcTeEMBI. bruonornyeckoe
U X034HCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak  (Qaktop  ycToWuumBocTH  3KocucTeM. CoxpaHeHHe
OMOJIOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panutibl, coctaB u CTpykTypa 6uochepsl.
’Kusoe BemiecTBO U ero GpyHkimu. Oco0eHHOCTH Onocdepsl Kak rio0aabHOM HIKOCUCTEMBI.
JnHamudeckoe paBHOBecHE U oOpaTHasi CBA3b B Ouocdepe.

KpyroBopoTsl BemecTB U OMOr€OXUMHYECKHE LUKIBI 3JIEMEHTOB (YIJIepojaa, a30Ta).
3oHabHOCTH OMOC(hephbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3emian. AHTPONOTEHHBbIE H3MEHEHUS B Ouocdepe.
['moGanbHbIE 3KOJIOTHYECKUE TPOOIIEMBI.

CocymectBoBanre npupoAbl U uyenoBedecTBa. CoxpaHeHne OuopazHooOpasusi Kak
OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa panMOHAIBHOIO YIPABIEHUS NPUPOIHBIMU
pecypcaMu U UX UCTIOJIb30BaHUE. JJOCTHKeHMsST OMOJIOTHU U OXpaHa MPUPOIbI.

JdeMoHCTpaum:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmuubr u cxemsl: «[lumeBbie 1enu», «bHUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coodmiecTBay, «llenmn mutanusy», « Ikojgorudeckas nupamuiay, «buocdepa u
YEJIOBEK», «IKOCUCTEMA UIMPOKOIUCTBEHHOTO Jiecay, «IDKOCUCTEMa XBOWHOTO JIECay,
«buonenoz BogoéMa», «ArpoueHo3», «lIpumepHble AHTPONOTEHHBIE BO3JCUCTBUS HA
npupoay», «BaxkHeline UCTOYHUKU 3arpsi3HEHUST BO3AyXa U TPYHTOBBIX Bomy, «llouBa —
BaXKHEWIIash cocTaBistomas ouochepo», «DakTopsl Jerpanauuu mnousy», «llapHukoBbId
abdexT», «PakTopbl paAMOAKTHUBHOTO 3arpsizHeHus Ouocdeps», «OOmas CTpyKTypa
ouocdepnl», «PacnpocTpaHeHnue >xuzHu B Ouochepe», «O30HOBBIM 3KkpaH Ouochepb»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBanue:  Mojelb-ammuiMKainus  «TunuuHbsle  OWOIEHO3BI»,  TepOapuit
«PacturenbHple cooOmmiecTBay, Koulekuuu «buomneno3», «Bpemurenn BakHEHIIHX
CEIbCKOXO3SUCTBEHHBIX KYJIbTYp», TepOapuu W KOJUICKIIMA PACTEHUH W IKUBOTHBIX,



OpUHAIEKAIIME K pPa3HbIM 3KOJIOIMYECKMM TrpynnaMm oaHoro Bujaa, KpacHas kHura
Poccuiickoit @enepannn, n300paxeHs1 OXPAHIEMbIX BUJIOB PACTEHHI U )KUBOTHBIX.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMDI 110 BHUOJIOI'MA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUNA

Cornacio ®I'OC COO, ycraHaBauBaroTCs TpeOOBaHUsSI K pe3yJbTaTaM OCBOCHHS
oOyJarouuMucs  NporpaMMm  CpeAHero  obmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
MeETaIpeAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX PE3YJBTATOB OCBOECHUS MpeaMeTa «bHOJIOrus» BbIICICHBI
CJIEYIOIIME COCTABIIAIONIME: OCO3HAHHE OOYYAIOUIUMUCS POCCUUCKOW TpakIaHCKON
UJIEHTUYHOCTU — FTOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTU U CaMOONPEICIICHHUIO,
HAJIMYME€ MOTHUBAIIMM K OOYYCHHIO OMOJIOTHH, IICJICHANPABIECHHOE PAa3BUTHE BHYTPEHHUX
yOXKIeHNI JIMYHOCTH Ha OCHOBE KITFOYEBBIX ICHHOCTEW W HWCTOPUYECKHUX TPATUITUN
pa3BUTHs OWOJOTHYECKOTO 3HAHUS, TOTOBHOCTh M  CIOCOOHOCTh OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCS B CBOEM JIESITEIBHOCTH I[€HHOCTHO-CMBICIOBBIMUA YCTaHOBKaMH,
NPUCYIIIUMU  CUCTEME OHOJIOTUYECKOT0 OOpa3oBaHUs, HAJIMYUE DKOJOTHYECKOTO
MPaBOCO3HAHUS, CHIOCOOHOCTH CTaBUTh II€JIA U CTPOUTD KU3HEHHBIC TIIaHbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MpeaMeTa «bruosorus» noCTUraroTcss B €UHCTBE
y4eOHOM W BOCIUTATEIHHOM JCSATENIBHOCTH B COOTBETCTBUM C TPaJAUIIMOHHBIMU
POCCUWCKMMH  COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU M  JYXOBHO-HPaBCTBEHHBIMH
[EHHOCTSIMU, IPUHATHIMH B 00IIECTBE MPAaBUJIAMU U HOPMAMHU MOBEJICHUS U CTIOCOOCTBYIOT
MpOIIECCaM CaMOIIO3HAHUsA, CAMOBOCIHUTAHUS W CaMOPa3BUTHUA, Pa3BUTUS BHYTPEHHEU
MO3ULINY JIUYHOCTH, MATPUOTHU3MA, YBAXKEHHUS K 3aKOHY U MIPABOIOPAAKY, YEIOBEKY TPYy/Ia U
cTapuieMy MOKOJEHHUIO, B3aUMHOIO YBAXKCHUS, OEpEKHOTO OTHOIICHUS K KYJIbTYPHOMY
HACJICINIO U TPAJIUIMSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont denepannu, npupoe
Y OKPY’KAIOILIEH Cpee.

JInyHOCTHBIE pe3yNbTaThl OCBOCHMS Y4ueOHOro rmnpeaMera «bHOJOTHS» JTOTHKHBI
OTpakaTh ~ TOTOBHOCTb M CHOCOOHOCTH  OOYy4YawNIIUXCS  PYKOBOJCTBOBATHCS
c(hopMUPOBAHHOU BHYTPEHHEHN MO3UIUEH JIMUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTAIINH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIIEHWUW, COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACHIMPEHUE >KMU3HEHHOTO OIbITa W OIbITa JEATEIbHOCTH B
MPOIIECCE peau3allid OCHOBHBIX HAMNpPABJICHUN BOCHUTATEIBHON [EATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpaIaHCKOT0 BOCTIMTAHUS

chOPMHUPOBAHHOCTh TPAXKIAAHCKON TMO3UIIMK OOYyYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOWX KOHCTUTYIIMOHHBIX TIpaB M OO0S3aHHOCTEH, YBa)XKCHHE 3aKOHA U
MIPaBOIIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITEIHHOCTH TIPU CO3JaHUU YYCOHBIX
MIPOCKTOB, PEIICHUH Y4YE€OHBIX W TO3HABATEJIbHBIX 3aJ1a4, BBITOJIHEHUU OUOJOTUUECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPEEsATh COOCTBEHHYIO IO3MIIMIO IO OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBIICHSTH €€;



YMEHUE YYUTHIBaTh B CBOUX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBIMOJIHEHHS YYEOHBIX,
MO3HABATEIbHBIX W HCCIENOBATENbCKUX 3aJ]1a4, YBAKHUTEJIBHOTO OTHOIIEHUS K MHEHHUIO
OMIMOHEHTOB MPHU OOCYKJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

cOPMHPOBAHHOCTh POCCHUHCKOW TPAXKTAHCKOM HICHTUYHOCTH, NATPUOTH3MA,
YBaXKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepel PouHoM, ropaocTu 3a CBOM
Kpaii, CBOI0 PoyHy, CBOM A3BIK U KyJIbTYPY, IPOLLIOE U HACTOSAIIEE MHOTOHALIMOHAIIBHOTO
Hapogaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPHUPOAHOMY HACIEOUI0O W TMaMSATHUKaM TPUPOABL,
JTOCTHXEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUICKHMX YYEHBIX B CTAHOBJICHUE U pPA3BUTHE
OMOJIOTHH, TOHMMAHUSI 3HAYCHUS OHOJOTUU B TO3HAHUHM 3aKOHOB MPHUPOJbI, B >KU3HU
4eJIoBeKa U COBPEMEHHOT'0 00I11eCTBa;

ujeitHas  yOeKIEHHOCTh, TOTOBHOCTh K CIyXeHHI0O W 3amure (OrTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OIICHUMBATh CUTyallUl0 W MPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTENSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOI'O NPUHATHS LIEHHOCTEW CEMEMHOW JXM3HM B COOTBETCTBUU C TPAIULUSIMHU
Hapo0B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAas OCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIIMOHAIBHOTO BO3/ICMCTBUS JKMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBbIX BUJAX HMCKYCCTBA, CTPEMJICHUE MPOSIBISATH
KaueCcTBa TBOPUYECKON JTUYHOCTH;

5) ¢usnyeckoro BOCNHUTAHUA, (POPMHUPOBAHUAA KYJILTYPbl 3/0POBbSI W
IMOIMOHAJILHOTO 0JIaronoJyuns:

MOHMMAaHUE U peau3alusl 3J0pOBOTO M 0OE€30MacHOro oOpaza KU3HU (30pOBOE
NMUTaHWE, COOJIIOJCHUE TUTMEHUYECKUX TMpaBUI W HOPM, COaJaHCUPOBAHHBIA PEXKUM
3aHATUN W OTHbIXa, peryiisipHas (pu3ndeckas aKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (PH3NYECKOMY M IICUXUUYECKOMY 3710POBBIO;

MOHUMAaHUE IIEHHOCTH TMPaBWJI WHAMBUIYATBHOTO W KOJUIGKTUBHOTO 0O€30MacHOTro
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIIMNX 310POBBIO U KU3HU JIIOAEH;

OCO3HAHHE TOCJIEICTBUMA U HETIPUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KYpEHUS );

6) TPy10BOI0 BOCIIUTAHMS



TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AaKTUBHOW JI€SITEIbHOCTH  TEXHOJOTMYECKOM W COLMAJIbHOM
HAIpaBJIE€HHOCTH, CIHOCOOHOCTh HHHUIIMUPOBATH, IUJIAHUPOBATH H  CAMOCTOSITEIbHO
BBITIOJIHATH TaKYIO I€SITEIbHOCTD;

UHTEpPEC K pa3Iu4HbIM cdepam NpoPecCHOHANBHONW JIESITENIbHOCTH, YMEHHUE
COBEpILIaTh OCO3HAHHBIM BBHIOOp Oyayiield mpodeccu U peann30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TIIaHBI;

TOTOBHOCTb M CIMOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTHKECHUH
BCEM KHU3HU;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

DKOJIOTHYECKH LEJI€CO00pa3HOE OTHOILIEHUWE K MPUPOJE KAaK HCTOYHHKY JKU3HU Ha
3emJie, OCHOBE €€ CYIIeCTBOBAHMSI;

MOBBIIICHUE YPOBHS SKOJIOTMYECKOW KYJIbTYPhI: MPUOOPETEHUE ONbITA MJIaHUPOBAHUS
MOCTYIIKOB M OIEHKH X BO3MOHBIX MOCJIEICTBUM JIJIsl OKPYKAIOLIEH Cpeibl;

OCO3HaHME II00aJIFHOTO XapaKTepa SIKOJIOTHYECKUX MPoOJIeM U MyTeH X pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MPUOOpPETaeMble MPU U3YYEHUH OUOJIOTHUU 3HAHUS U
YMEHUSI MPU PEUICHUU MPOOJIEM, CBSI3aHHBIX C PAMOHAIBHBIM MPUPOJIONOJIB30BAHUEM
(cobmroneHue mpaBuiI OBEACHUS B MPUPOJIC, HANIPABICHHBIX HA COXPAaHEHUE PAaBHOBECUS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OHMOCchepsl);

aKTUBHOE HENMPUATHE JIEUCTBUM, MPUHOCIIINX BPEA OKPYKAIOIIEH MPUPOIHON cpeae,
yMEHUE IPOTHO3UPOBATh HEOJIaronpusTHbIE HKOJIOTUYECKUE MOCJIEICTBUS
NPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIM4HUE Pa3BUTOrO 3KOJOTMYECKOTO MBIILIEHUS, IKOJIOTMYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH HKOJOTMYECKON HAaNpaBI€HHOCTH, YMEHUS PYKOBOACTBOBAaTHCA HUMHU B
MO03HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLMAIBHOW MPAKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOMN JACSITEIIbHOCTH HKOJIOTHYECKON HAPaBICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHST HAayKd M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe€ KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B MOJIMKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHME S3BIKOBOM W  YWTATEIbCKOM KYJIBTYphl KaK CpeIcTBa
B3aMMOJICUCTBHS MEXTY JIFOJAbMU U TIO3HAHUSI MUPA;

NOHUMaHue crneuu@UKu OMOJIOTUM KaK HAayKd, OCO3HaHUs €€ poju B (hOPMUPOBAHUU
pallMOHANBHOTO HAYYHOTO MBIIIJIEHUSI, CO3JaHUM UEJIOCTHOTO MpeACTaBICHUS 00
OKpY’KalollleM MHUpE KaK O €IWHCTBE MPUPOJbI, YelloBeKa M OOIIecTBa, B IO3HAHUU
IPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIEHUH MPOOJIEM COXPAHEHHUS TPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCT, B 3HAYUMOCTHM OHMOJIOTMM JJII COBPEMEHHOM LMBWIA3ALUU:
o0OecrieueHrs HOBOTO YPOBHS  Pa3BUTHUS  MEAMIMHBI, CO3JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pEIIaTh PECypCHbIE NPOOJIEMBbI PA3BUTHS YEJIOBEUECTBA,
MOVMCKA MyTeW BBIXOJa U3 TI00aTbHBIX IKOJIOTHYECKUX MPOOIeM 1 00eCTiCUeHHsI Tepexoia
K YCTOMYMBOMY pa3BUTHUIO, PAlMOHATHHOMY HCIIOJIB30BAHUIO TPUPOJHBIX PECYpCOB U
(GhOopMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJTYYCHUU OWUONOTHYECKUX 3HAHUU B IEJSAX TOBBIIICHUS
o0mmell  KyJnbTypbl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTAaBHOM 4YacTu
(GyHKIIMOHATBLHOM TPAMOTHOCTH O0yYarOIIMXcs, popMupyeMoi nmpu u3ydyeHunu OUOJIOTHH;



NOHMMAaHHE CYIIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHMS JUIsl aHalIM3a U OOBSCHEHUS SIBICHUN
OKpY’KAIOIIEr0o MUpa U MPOUCXOIAIIMX B HEM M3MEHEHUM, YMEHUE AeaTh 00OCHOBAaHHBIE
3aKJIFOUYEHUSI Ha OCHOBE HAYYHbIX (DAKTOB M UMEIOUIUXCSA JAHHBIX C LEIbI MOIY4YECHHMS
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO MCIIOJIB30BATh OMOJIOTMYECKUE 3HAHUS Ul PEIICHUS
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAHHWE LEHHOCTH HAyYHOMU JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBISATH MPOEKTHYIO
Y UCCJIEI0BATEIBCKYIO IEATEbHOCTh UHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTBh K HENPEPBIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJIyYE€HHIO HOBBIX 3HAHWW MO OHOJIOTUHM B COOTBETCTBUU C >KU3HECHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl OCBOEGHHMsS ydyeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauuMble  JJI1  (OPMHUPOBAHHUS  MHMPOBO33PEHMSI  OOy4arOUIMXCs
MEXIUCUUIUIMHAPHBIE  (MEXIIpEIMETHbIE) OOIIEHAay4yHble MOHATHS, OTpaXkarollue
LEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U CIeUU(UKY METOJOB MTO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax (BEILLECTBO, PHEPIHUs, SIBJICHUE, MPOLIECC, CUCTEMA, HAyUHbIN (aKT,
OPUHLIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HCCIeOBaHUE, HaOIIOICHUE,
U3MEpPEHHe, OKCIEpPUMEHT W  JIpYI'MX), yHHUBEpCalbHble  y4eOHblE  JIEHCTBUSA
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISTUBHBIE), OOECIIeUnBatoe (OpMUPOBAHUE
(YyHKIHMOHATIBHOM TPAMOTHOCTH M COLIMAIBHOM KOMIETEHIIMU 00yYarouuXxcsi, CHOCOOHOCTb
00yJaroumxcsi HMCHOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE
3HAHMS U YHUBEpCAJbHbIE YUEOHbIE ACHCTBUS B IO3HABATEIILHON U COLIMAIBHON MTPAKTHUKE.

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHUS MPOrPaMMbl CPEIHETO 00111ero 00pa3oBaHUs
JOJIKHBI OTPaXKaTh:

OgByaieHue YHMBEPCAJIbLHBIMH Y4eOHbIMH NO3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a30BbIe JIOTHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBATh U aKTyaJIM3UpPOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCITIOJIB30BaTh NPH OCBOEHWHU 3HAHWM NPUEMBI JIOTMYECKOTO MBIIUIEHUS (aHaJIN3a,
CUHTE3a, CpaBHEHMs, KiacCU(UKAIMU, 0000IIEeHUs), PACKPHIBATH CMBICT OMOJIOTHYECKUX
NOHATUN (BBLACNATH HX XapaKTepHble MPU3HAKH, YCTAaHABIMBAaThb CBSA3M C JPYTUMHU
HNOHATHSIMU);

ONpENENATh LeJU NeATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JTOCTHXKCHMS,
COOTHOCHUTB PE3YyJIbTAThI IESITEIIbHOCTHU C MOCTABICHHBIMU 1EJSIMU;

UCIOJIb30BaTh OMOJOTMYECKUE MOHATHS JUIsl OOBSICHEHUS! (PAKTOB M SBJICHUN KUBOM
IPUPO/IBI,

CTPOUTH JIOTUYECKUE pacCyX IeHUs (MHAYKTUBHBIC, NEAYKTHUBHbBIC, 1O aHaJOTUH),
BBISIBJISITH  3aKOHOMEPHOCTM W NPOTHBOPEYHUS B  pPAacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyIUpOBaTh BHIBOJIBI U 3aKTIOUEHUS;



MPUMEHSTh CXEMHO-MO/IEJIbHBIE CPEACTBA JIJISl MPEJCTABICHUS CYIIECTBEHHBIX CBSA3EH
¥ OTHOUIEHUH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUU Pa3HOIo
pO/ia, BBISIBIIEHHBIX B PA3IMYHBIX MH(GOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIAH peUIEHUsT MpoOJeMbl C YYETOM aHaiu3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUATIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JACSATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM,
OIIEHUBATh PUCKU MOCIECTBUI NETEIbHOCTH;

KOOPJIMHUPOBATh W BBITIOJNHITH PA00Ty B YCIOBHSX PEATBHOTO, BUPTYaJbHOTO H
KOMOWHUPOBAHHOTO B3aWMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE NeHCTBHS:

BIAJCTh HABBIKAMH y4eOHO-HCCICIOBATEIIBCKOM W TMPOEKTHOW JESITEIBHOCTH,
HABBIKAMH pa3pelieHusi mpoodiieM, COCOOHOCTbIO M TOTOBHOCTHIO K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB pEIICHUs] MPAKTHUECKUX 3a/]ad, NPUMEHEHUIO pPa3IuYHbIX METOJIOB
MO3HAHUS,

MCIIOJIb30BaTh Pa3JIMYHbBIE BUJIBI ACATEIBHOCTU IO IMOJYYEHUI0 HOBOTO 3HAHMS, €O
UHTEpHIpeTaluu, nNpeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX CUTYyallUsiX, B TOM YHCIE
P CO3/IaHUM YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHUpOBaTh HAy4YHBI TUI MBIIUIICHUS, BIIAJIETh HAYYHOH TEPMHUHOJIOTHEM,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHON NEATEIbHOCTH U
KU3HCHHBIX CUTYAIIHSX;

BBISBJISITh TIPUUMHHO-CJICJACTBEHHBIC CBSI3M M aKTyaJu3UpOBaTh 3aj/lady, BbIABUTATH
TUIIOTE3Y €€ pelIeHus, HaXOJUTh apryMEHThl NJis J10Ka3aTelIbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PELICHUS;

aHAIM3UPOBATh IMOJYYCHHBIE B XOJI€ PEIICHUS 3aJaydl Pe3yJIbTaThl, KPUTUUECKU
OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh N3MEHEHHUE B HOBBIX YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIeJICHANPABIEHHBIN MOMCK MEPEHOCa CPEACTB U CIIOCOOOB JICHCTBHS B
poheCCHOHAIIBHYIO CPEIY;

yMETh TEPEHOCUTh 3HAaHMUS B I[IO3HABATECIBHYI0O W TPAKTUYECKYIO OOJacTH
KU3HEAEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICU, TIpEJJiaraTh OPUTHHAJIBHBIC MOJXOJbI U PEIICHUS, CTaBUTh
npoOJieMbl U 3a/1a4u, TOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHMUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HMCTOYHHUKAX HHPopMauuu (TeKcTe y4eOHOro
nocoOusi, HAYYHO-TIOMYJIAPHOU JHUTEpaType, OMOJOTHMUYECKUX CIIOBApSIX M CIPABOYHMKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTEepHETE), aHATU3UPOBaTh UHPOPMAIIUIO PAZTUIHBIX
BUJIOB W (OpPM TIPEICTABICHUS, KPUTUYECKU OIICHUBATH €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;

bopMyIMpOBaTh 3aMPOCHl U TMPUMEHSITh PA3IUYHBbIE METOJblI MPH TIOUCKE U O0TOOpE
Oononornyeckoi nHGOpMAaIHK, HEOOXOTUMOM JIJIsl BEITIOJHEHUS YI€OHBIX 3a1a4;



npuoOpeTaTh OTIBIT UCIIOJIb30BAHUS UH(OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATh KYJIbTYpY aAKTHUBHOTO HCIIOJIb30BAHUS  PaA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO BBIOMPATh ONTHUMAJIbHYI0 (OpMY MpeACTaBICHUS OUOIOTMYECKON
uHpopMarnuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYToe);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KAayeCTBE CPEJCTBA MpU paboTe ¢ OUOIOTHYECKOM
uHpOpMaIueli: TPUMEHATh XHUMHYECKHE, (PU3MUECKHE W MaTeMaTUYeCKHe 3HaKu |
CUMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKJIATYPY, MCIOJIb30BaTh U MPEOOPa30BLIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BIAJCTh HABBIKAMU pPAaCMO3HABAHWS W 3aIlUTHl WHGOpMAIuu, WHHOPMAIMOHHON
0€30MacHOCTH JUYHOCTH.

OBjajieHUe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenne:

OCYUIECTBJISATh KOMMYHHMKallMM BO BceX cdepax >KW3HH, aKTUBHO Y4YacCTBOBaTb B
JManore WId JUCKYCCHUHU 1O CYIIECTBY O0OCYXIaeMoil TeMbl (YMEHHE 3a/iaBaTh BOIPOCHI,
BBICKA3bIBaTh CYXJCHUS OTHOCUTEIHHO BBHITIOJIHEHUS MpeiaraeMoil 3ajadu, y4WUTHIBATh
MHTEPECHI U COTITACOBAHHOCTH MO3UIIUI IPYTUX YYACTHUKOB IMAJIOTA UITU JUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHBIE CpPEJCTBA OOIIECHUS, TOHUMATh 3HAYCHHE COIMATIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYyallMii, yMETh CMSr4aTh
KOH(DJIUKTHI U BECTH TIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOICUCTBHS, TIOHUMATh HAMEPCHUS
JIPYTUX JIOACH, TIPOSBIATh YBAXHUTCIBHOE OTHOIICHHWE K COOCCETHUKY M B KOPPEKTHOMN
dbopme hopMyIHpoBaThH CBOU BO3PAKECHUS;

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIH30BAHHEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl IesITeJIbHOCTh:

MOHUMATh ¥ HMCIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBHUAYyaTbHOU PabOTHI
Ipy pelieHuu OMOJOTHYECKON MpoOsIeMbl, 0OOCHOBBIBATh HEOOXOJIMMOCTh MPUMEHEHUS
IpynmnoBsIX (POPM B3aUMOJICHCTBUS NP PEIlICHUN yueOHOM 3a1auH;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JCHCTBUN C yUETOM OOIIMX UHTEPECOB U
BO3MOYKHOCTEH Ka)I0T0 WieHa KOJIJICKTHBA,

MPUHUMATh 1M COBMECTHOW JESTENHHOCTU, OPTraHU30BHIBATH U KOOPJIWHUPOBATH
JIEUCTBHS MO €€ JOCTUKEHUIO: COCTABJIATH IUJIAH JICMCTBUH, pPACIpPEAEsaTh POJIU C YYETOM
MHEHUH y9aCTHHKOB, O0CYKIaTh PE3yJIbTaThl COBMECTHOUW pabOTHI;

OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXJIOTO YYaCTHUKA KOMAHIBI B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeaiaraTh HOBbIE TIPOEKTHI, OIICHUBATH MJICH C TIO3UIIMU HOBU3HBI, OPUTHHATIHLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISATh MO3UTHBHOE CTPATETMUECKOE MOBEACHHE B PA3IMYHBIX CUTYAIUsX,
MPOSIBJISITH TBOPUYECTBO M BOOOPAKEHUE, OBITH MHUITMATUBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PEryJISTUBHBIMU AeHCTBUSMM:

1) camoopraHu3anusi:

WCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHWS [IJIS BBISIBJICHHS MPOOJIEM W WX PEIICHUS B
KU3HEHHBIX M YICOHBIX CHUTYAIUSX;



BbIOMpaTh Ha OCHOBE OMOJOIMYECKHMX 3HAHUM II€JIEBbIE U CMBICIOBBIE YCTAaHOBKU B
CBOMX JEHCTBMSX M IOCTYIIKaX II0 OTHOLICHMIO K >KMBOM IPUPOJE, CBOEMY 3I0POBBIO U
310POBBI0 OKPYIKAOIIHNX;

CaMOCTOATEJIBHO  OCYIIECTBIIATh ~ IIO3HABATENIBHYIO  JIESTEIIBHOCTH,  BBIABIIITH
npoOJieMbl, CTaBUTh U (OPMYIMpPOBaTH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIFHO COCTABJIATh IIJIaH PEIHICHUS MpoOJeMbl C YYETOM HUMEIOUINXCS
peCypcoB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

pacimupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNnaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
penenue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (HOPMHUPOBAHUIO U MPOSABICHUIO HIMPOKOM H3pyIUMLUU B pa3HbIX
00JacTsIX 3HaHUH, IOCTOSHHO TOBBIIIATH CBOI 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAalUsIM, BHOCUTb KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISM;

BJa/J€Th HABBIKAMM II03HABATEJIbHOU pe(diekcuu Kak OCO3HaHMsI COBEpLIAEMbIX
JNEUCTBUM W MBICIUTEIBHBIX IIPOLECCOB, MX PE3YJNbTATOB M OCHOBAaHMM, HMCIIOJIb30BaTh
npuEMBbI pedIEKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOT'O PELLICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELICHHUS 110 UX CHIKEHHIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€ PE3YyJIbTaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs ¥ APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apPIYMEHTBI IPYTUX IPU aHAIU3€E PE3YNIbTATOB IEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouonornu Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue s yueOHoro npeamera «buosorus» HaydyHbIe 3HAHUA,
YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHHUIO, HHTEPIPETALMU U MPE0OPa30BAHUIO 3HAHUM,
BUJIbI JEATEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B Pa3JIMYHBIX
y4eOHBIX CHUTYyallMsiX, a TaKXKe B PEAIbHBIX KU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
ouosiorueit. B nmporpamme npeaMeTHbIE Pe3yIbTaThl MPEACTABICHBI MO rojgaM OOydYeHHs.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUSA yueOHoro mpenmera «buosnorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE W POJIU OMOJIOTUH B CUCTEME HAy4YHOTO 3HAHUS
€CTEeCTBEHHBIX HayK, B (POPMUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA
¥ HAyYHOTO MHUPOBO33PEHHUS, O BKIIAJIE POCCUMCKUX M 3apYyOCkKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHEe OMOJIOTHH, QYHKIIMOHATHLHOW TPAMOTHOCTH YE€IOBEKa ISl PEIICHUS >KU3HEHHBIX
3ajad;



YMEHUE PACKPHIBATH COJACpPKAHUE OHOJOTMYECKUX TEPMHUHOB W TIOHSITHM: >KU3HB,
KJIETKa, OpraHu3M, MeTa0oiu3M (0OOMEH BELIECTB M MpEBpallEHUE SHEPrHH), TOMEOCTa3
(camoperynsiius), YpOBHEBas OpraHU3alMsl >KUBBIX CHCTEM, CaMOBOCIIPOW3BEACHHE
(perpoiyKiiusi), HacJAeACTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHUE U3JIaraTh OMOJIOTMYECKUE TeOpuu (KJIETOYHAsi, XPOMOCOMHAsI, MyTallUOHHAs,
IEHTpajbHasl JIorMa MOJIeKYyJIsipHOM Ouosioruu), 3akoHsl (I'. Mennens, T. Moprana, H. W.
BasunoBa) u yueHus (0 LEHTpax MHOrooOpasusi U MPOUCXOKIAEHUS KYJIbTYPHBIX PACTEHUI
H. 1. BaBuiioBa), onpeAensTh rpaHULbl UX TPUMEHUMOCTH K KHBBIM CHCTEMAM;

YMEHHE BIAJETh METOJaMU HAay4YHOTO I[IO3HAaHUS B Owuonoruu: HAOTIOJACHHE WU
ONMCAHUE JKMUBBIX CHCTEM, IIPOLIECCOB W SBJICHUM, OpraHu3auuss M [POBEIACHUE
OMOJIOTMYECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE THIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKTY
UCCJIENYEMBIMU BEJIIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX PE3YJIbTATOB, HMCIOJb30BAHHBIX
Hay4HBIX [MOHATHI, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX
pe3yJIbTaToB;

YMEHHE BBIICISThH CYIIECTBEHHbBIE PU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPHOT,
OJIHOKJIETOYHBIX M MHOIOKJIETOUHBIX OpPraHU3MOB, OCOOEHHOCTH IIPOILIECCOB: OOMEHa
BEUIECTB U IMPEBpPALICHUs HHEPrUM B KIETKE, (POTOCHHTE3a, IUIACTUYECKOIO U
HHEPreTUYECKOro oOMeHa, XeMOCUHTE3a, MUTO03a, ME03a, OII0IOTBOPEHUS], PA3MHOKEHHU,
UH/MBHU1yaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHeE3);

YMEHUE MPUMEHSATD MOJTYYEHHbIE 3HAHUS JJI1 OOBSICHEHUSI OMOJIOTMYECKUX MTPOLIECCOB
U SBIICHUW, JUISl TPUHATHS MPAKTUYECKUX PEIICHHM B TMOBCEJHEBHON XU3HU C LIEJIBIO
oOecrieueHrs O€30MACHOCTH CBOETO 3J0POBbS M 3/I0POBbSl  OKPY’KAIOIIMX JIHOJEH,
COOJII0JIEHNS] HOPM IPaMOTHOTI'O MOBEJIEHUS B OKPY>KAIOIIEH IPUPOAHON Cpeie, TOHUMaHue
HEOOXOJIMMOCTH HUCIIOJIb30BaHUS JOCTHKEHUNW COBPEMEHHOW OMOJIOTMU U OMOTEXHOJIOTHI
JUTSl pallMOHAIBHOTO MPUPOIONOJIb30BAHUS;

YMEHHME pellaTh 3JIEMEHTAapHbIE T€HETHUYECKHE 3aJaud Ha MOHO- U JUTHOpUAHOE
CKpEIllMBaHMUE, CIEIUIEHHOE HacJeIOBaHUE, COCTaBIISATh CXEMbl MOHOTHOPUIHOTO
CKpELIMBaHUs IS IPEJICKa3aHusl HACIEAOBaHUs IPU3HAKOB Y OPraHU3MOB;

yMEHUE BBIMOJIHATH JabOpaTOpHbIE U TMpaKTUYECKUE paboOThl, COONIOAATH MpaBUiia
pu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUUECKU OLIEHUBATh U UHTEPIPETUPOBATH HHPOPMAIUIO OMOJIOTUYECKOTO
COJIeprKaHusl, BKIIOYAIOIIYIO IICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX UICTOYHUKOB (Cpe/ICTBa
MaccoBOil MH(OpManMU, HAY4YHO-TOMYJSPHBIE MaTepHalibl), JTHUYECKHE ACIEKThI
COBPEMEHHBIX UCCIIEI0BAHUN B OMOJIIOTUH, MEIULIMHE, OMOTEXHOJIOT U H;

YMEHHUE CO3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE W YCTHBIE COOOIMIEHMs, 0000mIas
OMOJIOTMYECKYI0 WH(OPMAIMI0O W3 HECKOJbKMX HCTOYHHMKOB, I'PAMOTHO HCIOJb30BATh
NOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHble pe3ynbTaThl OCBOEHHUSA y4yeOHOro mpenmera «buonorus» ¢ 11 knacce
JOJDKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHMS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUN COBPEMEHHOM €CTeCTBEHHO-HAYYHON KapTHHBI MUpa
U Hay4YHOTO MHPOBO33PEHHUSA, O BKJIAJE€ POCCHUICKUX U 3apyOe HBIX YUEHBIX-OHOJIOTOB B
pa3BuUTHE OMOJOTHH, (PYHKIMOHAIBHON TPAaMOTHOCTH YEJIOBEKA ISl PELICHUS >KU3HEHHBIX
3azay;



YMEHUE paCKpbIBaTh COJIEp)KaHUE OMOJIOTMUECKMX TEPMHHOB U TOHATHUNA: BH]I,
MONyJISIIUs, TeHO(MOHI, OBOJIONMS, JBIWKYyIMEe CWIbl  ((DaKTOphI)  SBOJIOIHUH,
IPUCIOCOOJICHHOCTh ~ OPraHMW3MOB,  BHUJ000pa3oBaHUE,  HKOJOTHYECKHE  (PaKTOpHI,
HKOCUCTEMA, MPOIYIEHThl, KOHCYMEHTBI, PEIyIEHThl, LENU MUTAHUS, HSKOJOTHYEeCcKas
nipaMujia, 6uoreoreHos, onocdepa;

yMEHUE WH3jaratb OHOJOTHYECKHE Teopuu (dBoJtounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHUS HBOJIOLNN), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIIEBOTO CXO/ICTBA
K. M. bapa, dyepenoBanus riaBHbIX HampasieHuil n nmyred 3Bomonuu A. H. Cesepuoga,
yaenust o Ouochepe B. U. Bepnamckoro), onpenensts TpaHHWIBl WX TPUMEHUMOCTH K
YKUBBIM CHCTEMaM;

YMEHHE BIAJETh METOJaMU HAay4YHOTO I[O3HAHUS B OwWoNOTHU: HAOIIOACHHE H
OTIMCaHWE J>KMUBBIX CHCTEM, IIPOIIECCOB U SBICHUMN, OpTaHW3aIus MW MPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUYKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEX]Y
UCCJIENYEMbIMU BEIIMYMHAMHU, OOBSICHEHHE MOJYYCHHBIX PE3YJIbTATOB, HCIOJIb30BAHHBIX
HAYYHBIX MOHATUN, TCOPUN U 3aKOHOB, YMEHUE J€JIaTh BHIBOJbI HA OCHOBAHUU TOJIYYEHHBIX
pe3ynbTaToB;

YMEHUE BBIJCIATh CYIIECTBEHHBIC MPU3HAKKA CTPOCHHSI OMOJOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSIIUMA, TMPOAYIUEHTOB, KOHCYMEHTOB, PEIYIEHTOB, OHOrEOIICHO30B U
HKOCHCTEM, OCOOEHHOCTU IIPOLIECCOB: HACIEACTBEHHON HW3MEHYMBOCTH, €CTECTBEHHOTO
0TOOpa, BUJI000pa30BaHUSI, MPUCTIOCOOICHHOCTH OPraHU3MOB, JACHUCTBUSL HKOJOTHUUECKUX
(GaKkTOpOB HAa OpraHW3MbI, IIEPEHOCA BEIIECTB W TOTOKA DHEPTUM B DKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHCHHI B 3KOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOPOTa BEIIECCTB M
OMOreoXMMHUYECKUX IIUKIIOB B Onocdepe;

yMEHUE MTPUMEHSATD IMOTYyYEHHBIC 3HAHUSI I OOBSICHEHUST OMOIOTHIECKUX TIPOIIECCOB
W SBIICHUW, I TPUHATHS TMPAKTHYECKUX PEIICHWH B TOBCETHEBHON XU3HU C IICIBIO
oOecrieueHnss 0€30IAaCHOCTU CBOETO 37I0POBbSI M 3[0POBBbSl  OKPYXAIOIIMX JIOACH,
cOOJTI0/IEHNST HOPM TPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIICH IPUPOTHON cpefie, TOHMMaHUe
HEOOXOJMMOCTA  HUCIIOJIb30BAaHUSL  JOCTIDKEHHWW  COBPEMEHHOM  OWOJIOTMH ISt
PaIlMOHAIBHOTO MPUPOIOTIOIE30BAHMUS;

yMEHHUE peniaTh dJeMeHTapHbIe OMOJIOTHYECKUE 3a/1a4d, COCTABIISATh CXEMbI TIEpEeHOCca
BEILIECTB ¥ DHEPTHUH B IKOCHUCTEMAaX (LIETIH MUTaHUsA);

yYMEHUE BBITMOJIHATH J1a0OpaTOpHBIE U MPAKTUYECKUE PadOThI, COONIOAATH MpaBHUiia
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHYECKH OIEHUBATh M MHTEPIPETHPOBATH HHPOPMAIHIO OHOJIOTHIECKOTO
coJiepKaHusl, BKIFOUAOIIYIO IICEBAOHAYYHBIC 3HAHUS U3 PA3INIHBIX UCTOYHUKOB (CpEeACTBa
MacCOBOM HH(OpMaIUU, HAYYHO-TIOMYJISIPHBIE MaTepHUalibl), paccMaTpUBaTh TJI00ATLHBIE
AKOJIOTUYECKHE TIPOOIEMBI COBPEMEHHOCTH, (OPMHPOBATH TIO OTHONICHUIO K HUM
COOCTBEHHYIO TIO3UIINIO;

yMEHHUE CO3/aBaTh COOCTBEHHbBIE NHCHMEHHBIE W YCTHBIE COOOIICHHs, 0000IIas
OnonornYecKkyro WHOOPMAIMI0O W3 HECKOJbKMX HWCTOYHUKOB, TPAMOTHO HCIIOJIb30BATh
MOHSATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5
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ITOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KonuyectBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabueie IIpakTuueckue Aata uudposbie
Bcero H3y4YeHUs
padoTbI padoThbI o0pa3oBaTte/ibHbIE
pecypcsbl
bub6nmmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS KUBOU MPUPOIBI.
9 [IpakTuueckas padora Ne 1 1 05 bubnuoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU https://m.edso0.ru/863e6122
W3YYCHUU OMOJIOTUIECKIX OOBEKTORBY
3 buosiornueckue cucremsl, MPOUECCH U UX 1 bubnnorexa [JOK
U3y4yeHue https://m.eds00.ru/863e6564
4 XuMHuyecKkui cocraB KiIeTku. Bona u 1 bubnuorexa [JOK
MUHEPAIBHBIE COJIA https://m.eds00.ru/863e674e
5 benku. CoctaB u ctpoeHue 0ei1KoB 1 Eggs?ﬁr?w?:é{sigroullé%e 6b72
®epMeHThl — OMOJIOTHYECKHE
o
6 syunne saramimmmeoot oo 1 05 Bu6miorera LLOK
https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIa3bl UIH
KaTasas3bl)»
! YraeBozet. JIHmHAEL ! ﬁ:fgﬁ%fgggggweemo
8 Hyxneunossie kucinotsl. ATO 1 Eg&?ﬁ;fg;gg}é%% d5c
9 Hcropus 1 MeTOIbI U3Y4YEHHUS KIIETKU. 1 bu6muoreka [JOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocTtHas )KuBas cucTeMa 1
CTpoeHune 2yKapuoOTUYECKOMN KIIETKHU.
JlabopaTtopHnas padora Ne 2 «1 HU
CTp600elims(1) I:(J'IGT(E)K gECTeﬁnﬁ, )K;]}BIE:HH?(, Brbmrorexa LIOK
11 1 0.5 https://m.eds00.ru/863e6ff0

rpubOB U OakTepuil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpenapaTax u ux
ONMCAHUE»

https://m.edso00.ru/863e716¢



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
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https://m.edsoo.ru/863e716c

bubnunoreka LIOK

12 OOMeH BelEeCTB WK META00IN3M hitps://m.eds00.ru/363e766¢
bu6nmmorexa [IOK
13 PorocuuTes. Xemocuutes https://m.edso00.ru/863e7c98
. bubnunorexa LIOK
14 JuepreTieckuii oOmen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKII KISTKU. [{enenue
.M . JIab 6ora Ne 3
15 zﬁe;g;mue?{;?MH:ogg iTI(()JE);{TEZIaEaK(E)II‘?I/IKa 0.5 Bubmorexa HOK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOIpenaparax»»
16 buocuntes 6enka. Peakuus MaTpuyHOTO bubmmoreka [JOK
CHUHTE3a https://m.edso0.ru/863e796e
bubnunoreka LIOK
17 Tpancasus — Ouocuntes benka https://m.eds00.ru/863e796e
bubnuoreka [{OK
18 Hexnerounsie ¢hopMbl )KU3HE — BUPYCHI https://m.eds00.ru/863¢7540
bubnunoreka LIOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6nmorexa LIOK
20 Meiios https://m.edso0o.ru/863e7f4a
OOGpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 OmnogotBopenue. JlabopaTopHas pabota Ne 05 bubmuoreka [IOK
4 «M3ydeHne CTpOCHUS TOJIOBBIX KJIETOK Ha ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NunuBuayanbHOE pa3BUTHE OPraHU3MOB bubmaorexa LIOK
https://m.edsoo.ru/863e8436
23 ['eHeTrKka — Hayka 0 HaCJIEICTBEHHOCTH U bubnunorexa LIOK
W3MEHYMUBOCTHU https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEI0BAaHUS bu6muoreka [JOK
pU3HaAKOB. MOHOrMOpUIHOE CKpEIIMBAaHNE https://m.eds00.ru/863e8878
JuruGpunHoe ckpeuiBaHue. 3aKoH bubmuoteka [IOK
25 .
HE3aBHCUMOI'0 HACJIE0BaHUs [IPU3HAKOB https://m.edso00.ru/863e89a4
CuermnieHHOe HAClleJJOBaHUE MTPU3HAKOB.
26 Jlaboparopras padota Ne 5 «M3yuenue 0.5 bubmuorexa [IOK

PE3yJIbTaTOB MOHOTH 6pI/II[HOl“O n

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e766c
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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JUTUOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI
Ha FOTOBBIX MUKPOIIpENapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKkoB, 1 bubnmnoreka HOK
CLIEIUICHHEIX C II0JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencTeenHas
M3MEHYUBOCTh. JIabopaTopHas pabora Ne 6.

Nzyuenue mouduKamoHHOM bubmmoreka [JOK

28 1 0.5 i
W3MEHYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapUAIlMOHHOTO Psijia U BapUallMOHHOM
KpHUBOW»

HacnencrBenHas ”3AMEHYHUBOCTb.

29 JlaboparopHas pabota Ne 7. «Ananu3 1 05 bubmmorexa [JOK
MyTalui y 1po30(Quibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MHUKpOIIpenaparax»

bubnuoreka [IOK

30 I'encruka uenosexa 1 https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O000IICHHE 1O TEME

31 «HacnencrBeHHOCTS U U3MEHUYUBOCTH 1
OpPTaHU3MOBY

bubmmoteka IIOK

32 Cenexups Kax HayKka 1 npouece 1 https://m.edsoo0.ru/863e9214

33 MeToabl M JOCTUKEHHUS CENEKIIMU PACTEHUN 1 bubmmoteka IIOK
1 KUBOTHBIX https://m.edso0.ru/863e9214

34 broTexHOoI0rHus Kak 0Tpaciib MPOU3BOICTBA 1 bubmmorexa LIOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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11 KVIACC

KoanuecTBo 4acoB Jara JJIeKTPOHHbIE
Nen/m Tema ypoka Konrpoabnbsie IIpakruyeckue uugpoBbIe
Bcero U3YYeHUs
padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmnorexa LIOK
https://m.edso0.ru/863ea20e
9 Hcropus pa3BUTHS IPECTaBICHUN 00 1 bubnuoreka [IOK
SBOIIOLAHU https://m.edsoo.ru/863e9570
bu6mmoreka [JOK
3 Mukpossomonus 1 https://m.edso00.ru/863e9cle
[Tomynsmus Kak 3ieMeHTapHasi euHUIA
4 BUJA ¥ BomroIMK. JlaboparopHas paboTa 1 05 bubnuorexa [JOK
No 1 «CpaBHeHue BUIOB TIO ' https://m.eds00.ru/863e99c6
MOP(}OTOrHUIecKOMY KPUTEPHIO»
5 JIBroKymiue cuibl (3JeMEHTapHbIe 1 bubnuorexa [JOK
(bakxTOpBI) SBOIIOLIUU https://m.edsoo.ru/863e9da4
. bu6mmoreka [IOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
PesynbTats! 3BostONUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora 1 05 bubnuotexa [JOK
No 2 «Onucanue npucrnocoOIeHHOCTH ' https://m.edso0o.ru/863e9fde
opranusma v €€ OTHOCHUTEIFHOTO
XapakTepay
8 Hampapnenus u myTu MaKpOdIBOIIOIUH 1 bubmorera [JOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOINMN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1
W3YICHHUS
11 ['umoTe3sl MPONCXOKACHUS KU3HU Ha 1 bubmuorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe xu3HU Ha 3eMIie 10 3paM U
12 fieprosam 1 bubmuotexa [JOK

https://m.edsoo.ru/863eabbe
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OCHOBHBIC 3TAIIBI 9BOJJOINH
PACTUTEIIBHOTO U )KUBOTHOT'O MHpPaA.

bubmuoreka [JOK

13 [Ipaktuyeckas padora Ne | «I/IszfquHe 0.5 https://m.edso0.ru/863ea8he
HCKOIMAEMbIX OCTaTKOB PaCTEHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHast cucTemMa OpraHu4ecKoro bubnnoreka [HOK
MHpa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKa (AaHTPOTIOTEHE3) bubmorexa [IOK
H p https://m.edso0.ru/863eac2c
16 JBrxyue cuibl ((haKToph) bubnuoreka [IOK
AHTPONOTEeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUU IBOJIOLUHU YeJIOBEeKa
UYenoseyeckue pacsl U IPUPOIHBIE bubnuorexa [JOK
18 .
aZanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepHblit ypok. O600mIeHue 1Mo Teme
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie»
20 OKoJorus Kak HayKa
21 Cpenbl 00MTaHUS U DKOJIOTHYECKHE bu6mmoreka [IOK
(bakTopsI https://m.edsoo.ru/863eafec
AoGuotudeckue daxkropsl. JlaboparopHas
pabota Ne 3. «Mopdomnoruueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnmnorexa [JOK
obutanus». JlabopatopHas padora Ne 4. ' https://m.edso0o.ru/863eb10e
«BrisiHAE CBETa HA POCT U Pa3BUTHE
YepeHKOB KOJeyca»
bu6mmoreka [JOK
23 buotnacckne paxroper https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XAPAKTEPUCTUKHI
24 nomysitun. [Ipaktudeckas padora Ne 2 05
«IToacY€T MIOTHOCTH MOIYJISILIUI PA3HBIX '
BUJIOB PACTCHHID)
bu6nmoreka [JOK
25 Coob1mecTBa OpraHu3MoOB — OHOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CUCTEMBI (IKOCHCTEMBI) Bubmorexa [IOK

https://m.edso0.ru/863eb46a



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
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

OcCHOBHBIC TOKA3aTEIN SKOCUCTEMEL.

bu6mmoreka [IOK

o fffcﬁﬁfgﬁ;ﬁxmm' Crofiersa ! https://m.edsoo.ru/863eb5fa
28 [TpupoaHbIE SKOCHCTEMBI 1
29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1
30 Bbuocdepa — rmobanbHas sKocucTeMa 1 bubnuoreka [IOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnunoreka [HOK
ouocgepsl https://m.edso0.ru/863ebd16
32 UYenoseuecTBo B Onochepe 3eMiaun 1
33 CocyiecTBoBaHUE IPUPOBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
34 PezepHblit ypok. O6001I€HHE TEMBI 1
«Co00111ecTBa ¥ 9KOJIOTUYECKHE CUCTEMBI»
OBLIEE KOJIMYECTBO YACOB I1O0 34 o5

[NPOT'PAMME



https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

1. buonorus 10 knacc, 6a3oBeiit ypoBens, JI.K.benses u ap.: M IIpocsemenue, 2021r.

2. buonorus 11 knacc, 6a3oBbiii ypoBeHs, JI.K.bemnses u ap.: M Ilpocsemenue, 2022r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/
https://infourok.ru/
https://uchebnik.mos.ru/
https://skysmart.ru/

https://kopilkaurokov.ru/biologiya/
bubmuoreka ITOK https://m.edsoo.ru



https://kopilkaurokov.ru/biologiya/

