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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETHUUYECKYIO OCHOBY IS
OINpeJeNeHHs] MOAX0I0B K (POPMUPOBAHUIO COJEpKaHUS y4eOHOro mpeaMmera
«buonorus» cocrtaBunu: KoHuentyaubHbele mnonoxkenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1E€Jei, coAepKaHus, pe3yJbTaToB OOyYeHHsS U
TpeOOBaHUN K YpPOBHIO MOATOTOBKH BBIMTYCKHUKOB, MOJIOKEHUS OO0 OOIIMX
HEeNsX W MPUHIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBbI
cpeaHero obmiero oOpasoBanuss B Poccuiickoit ®Depeparuu, a Takke
MOJIOXKEHHUsI 0 cnenuduke Ouogorun, €€ 3HaYeHUH B TMTO3HAHUU KUBOU MPUPOIBI
u olecreueHnr CYIIECTBOBaHUsI uyenoBedeckoro oOmectBa. CoriacHo
HA3BaHHBIM TMOJOXKEHUSIM, OIpeJeiIeHbl OCHOBHBIC (YHKIIUU MPOTPAMMBI IO
OH1oJ0TuN U €€ CTPYKTYpa.

[Iporpamma mo Ouosiornu Aa€T MpeACTaBICHHE O IendX, 00 oOmen
cTpaTeruu OOY4Y€HHUs, BOCIUTAHHMS U PA3BUTHS OOYYAIONIUXCS CPEICTBAMU
yueOHoro mnpeamera «buonorus», ompenenser o0s3aTenbHOE MPEAMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeaesieHue Mo pas3ieiaM W TeMaw,
PEKOMEHyeMYI0 TOCJIeIOBATEIbHOCTh HU3Y4YeHHs Y4eOHOro wmarepuana c
y4éTOM  MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX  CBSI3€H,  JIOTHKH
00pa3oBaTeIBLHOrO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyYatOIINXCS.

B mporpaMmme 1m0 OWONOrMHM TakKe YYUTHIBAIOTCS TpeOOBaHHS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM pPe3yibTaTaM
oOydeHus B (GOPMUPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NEeSTENbHOCTU/YUeOHBIX JEHCTBUN 00YyYaroNIMXCsl 1O OCBOCHUIO COIEpP>KaHUA
OMOJIOTHYECKOTO 00pa30BaHMUS.

B mporpamme mno Owomormum (10-11 «kmaccel, ©6a30BbI  ypOBEHB)
peann30BaH MPHUHIUII MPEEMCTBEHHOCTH B HM3yUY€HMM OHMOJOTHH, Ojarojgaps
yeMy B HEW MpocMaTpUBAETCs HANPaBICHHOCTh HAa pa3BUTUE 3HAHHM,
CBSA3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[IEHHOCTHBIX ~ OpPUEHTAllMd  JUYHOCTH,  OKOJOTUYECKOTO  MBIIUICHHUS,
NpEeCTaBIEHUH O 3J0pOBOM oOOpa3e JKU3HU W OEpekHbIM OTHOIICHHEM K
OKpyXKaromen npupogHor cpene. Iloatomy Hapsaxy ¢ U3yYEHUEM
00IIEOMOIOTUYECKUX TEOpUH, a TakKe 3HAHUM O CTPOCHHH >KHUBBIX CHUCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIUX B HUX MPOIECCOB B
nporpaMMe 1Mo OWOJIOTHH YJEJICHO BHHUMAHUE HCIIOJIb30BAHUIO TMOJTYYEHHBIX
3HAHWM B MIOBCETHEBHOW KU3HU JIJIS1 PEIICHUS MPUKIATHBIX 3a]1a4, B TOM YHUCIIE:
npopUIaKTUKKA  HACIHEACTBEHHBIX  3a00J€BaHUN  YEIOBEKa,  MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS AKOJIOTUYECKHU
1eJIeCO00Pa3HOTO TOBENICHUS B OKPYXKAIOIIEH NPUPOJAHOU Cpele, aHaiu3a
BIIUSHUS XO35IMCTBEHHOM AEATEIbHOCTU YEJIOBEKAa HAa COCTOSIHUE MPUPOAHBIX U
HUCKYCCTBEHHBIX  JKOCUCTEM.  YCHIEHHE BHUMAaHUS K  IPUKIAJTHOU
HalpaBJIECHHOCTH  y4yeOHoro  mnpeamera  «buonorus»  MNPOAUKTOBAHO
HEOOXOIMMOCTHIO 00ECTICUEHUST YCIOBHM I PEUICHUsI OJHONU U3 aKTyaIbHBIX
3a/lady MIKOJILHOTO OMOJIOTMYECKOT0 00pa3oBaHUs, KOTOpas IMpearnoaraet
dbopMupoBaHUE Yy 00YJAIOMINXCS CIIOCOOHOCTH aIallTUPOBATHCS K U3MEHEHHSIM
JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHPA.

buonorust Ha ypoBHE CpemHEro oOmero o0pa3oBaHUS 3aHUMAET BaKHOE
mecro. OHa obecrieunBaeT HOPMUPOBAHHUE Y OOYYAIOIMIMXCS PEJCTABICHUI O
HayYHOI KapTUHE MUpA, PaCIIUPseT 1 0000I1aeT 3HAHIs O XKUBOW IpHUpose, €€
OTIMYMUTCIBHBIX MPU3HAKAX — YPOBHEBOW OPraHM3ALUU W DBOMIOLNH, CO3MAET
YCIOBUSL  JUJIsi: TO3HAHUS 3aKOHOB KMBOM  MPUPOABL, (POPMHUPOBAHUS



(YyHKIMOHAIBHON TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO M Oe30macHoro obpasza
KU3HHU, DKOJIOTMYECKOrO0 MBIIUICHUS, IIEHHOCTHOTO OTHOIIEHUS K >KUBOU
MPUPOJE U YETIOBEKY.

bonbimoe  3HaueHune  OWONOTMA  HMMEET  TaKkKe Uil pelIeHus
BOCIIUTATENbHBIX M Pa3BUBAIOIIMX 3a/Ja4 CpeAaHero oOiero ooOpa3oBaHMs,
coruanu3anuu odydarouuxcs. M3yuenue Ouonoruu obOecreyuBaeT YCIOBUS
TSt dhopmupoBaHus WHTEJUICKTYaJbHbIX, KOMMYHUKAIIMOHHBIX U
MH(QOPMAIIMOHHBIX  HABBIKOB, JICTETUYECKOM  KYJIBTYpPhI, CIOCOOCTBYET
WHTErpauu OMOJOTUYECKUX 3HAHUU C MPEICTaBICHUSIMH U3 JAPYTUX YU4EeOHBIX
MpeaMETOB, B YaCTHOCTH, (QU3NKHA, XuMuUu U reorpadun. Ha3BaHHbIe
MOJIOKEHUSI O TpeJHa3HaueHuu yuyeOHoro npeamera «buonorus» cocraBuiu
OCHOBY JUIsl OINpEJENCHHUs] MOJAXOJ0B K OTOOpY U CTPYKTYPUPOBAHHMIO €rO
coJiep KaHusl, IPECTaBJICHHOTO B MPOrpaMMe 10 OMOJIOTHH.

OTt60p coaepkanus yueOHoro npeameta «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C TMO3MUIMHA KYJIbTYpPOCOOOPAa3HOTO MOAX0/a, B COOTBETCTBUU C
KOTOPBIM OOydaronuecst JOJKHbI OCBOUTH 3HAHUS U YMEHHS, 3HAUUMBIC IS
dbopMupoBaHusi 0oOUIEH KYyJIbTYPhl, ONPENCISAIONINE aJEKBATHOE TOBEICHUE
YeJioBeKa B OKPYXKaloIlel MPUpOAHON cpefie, BOCTpeOOBaHHbIE B TTOBCETHEBHOM
KU3HHU M MPAKTUIECKON JesaTenbHocTh. Oco00oe MeCcTo B 3TOM CUCTEME 3HAHUM
3aHMMAIOT  JJEMEHThl  COJEpXKaHHUsS, KOTOpbIE CIIy)KaT OCHOBOM IS
dbopMUpOBaHUS TPEACTABICHUA O COBPEMEHHOM €CTeCTBEHHO-HAayYHOMU
KapTUHE MHpa U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTH, CIIOCOOCTBYIOIIUX
ryMaHHU3aIuu OMOJIOTHYECKOro 00pa30BaHMs.

CTpyKkTypupOBaHHUE COJEpKaHHUs yueOHOTO Marepualia B MpOrpaMMe IO
OMOJIOTUM OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUYEHHS 3HAHMMA 00
OTIIUYUTENIBHBIX OCOOCHHOCTSIX KUBOM MPUPO/JIBI, O €€ YPOBHEBOM OpraHu3aluu
U DBONIOIMU. B COOTBETCTBMM C 3TUM B CTPYKType Y4eOHOro mpeamera
«buonorus» BbIJIEIEHBI CIEAYIONINE ColepKaTelbHble TUHUN: «buonorus kak
Hayka. MeTopl HaydyHOTO MO3HaHUs», «KieTka kak Ouonorudeckas cucTeMa,
«OpranusMm Kkak Ouonoruueckas cucrema», «CucrtemMa u MHOrooOpasue
OpraHUYeCcKOr0 MHpPa», «IBOJIONUS KUBOH NPHUPOABD», «IKOCUCTEMBI U
PUCYIITUE UM 3aKOHOMEPHOCTH.

Lens u3ydenus ydebHoro npeamera «buosnorus» Ha 0a30BOM ypoBHE —
OBJIaJIcHWE OOYYaIOIMMHUCA 3HAHUSMHU O CTPYKTYPHO-()YHKIIMOHAJIBHOM
OpraHu3allid >KUBBIX CHCTEM pAa3HOTO paHra W MNpUOOpeTeHHue yMEHUU
UCIIOJIb30BaTh TH 3HAHUS NJIsi TPAMOTHBIX JCHCTBUN B OTHOIIEHWU OOBEKTOB
KUBOU MPUPOJIBI M PEIICHUS PA3TUIHBIX )KU3HEHHBIX TTPOOIIEM.

Hoctwkenue 1enu u3ydeHus y4yeOHoro mnpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CTIEUMBACTCS PELICHUEM CIeAYIOIMIMX 3a7a4:

OCBOCHHE 00YYAIONIUMUCA CUCTEMbI 3HAHUU O OMOJIOTHYECKUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, MpaBUiaX, CIyXKallux
OCHOBOMU 7151 JOPMUPOBAHUS MPECTABICHUI O €CTECTBEHHO-HAYYHON KapTHHE
MHpa, O METOJaX HayyHOTO TO3HAaHUS, CTPOEHHUHM, MHOroo0pazuu u
OCOOCHHOCTSAX JKHMBBIX CHUCTEM pa3HOTO YpPOBHS OpraHW3alllM, BbIAAIOLIUXCS
OTKPBITUSX ¥ COBPEMEHHBIX UCCIEAOBAHUSAX B OMOIOTHH;

dbopMupoBaHue y 00yJaronuxcsi MO3HABATEIBHBIX, HHTCIUICKTYATBHBIX U
TBOPUYECKHX CIMOCOOHOCTEW B MPOIIECCE aHAIW3a JAHHBIX O IMyTSIX PAa3BUTUS B
OMONOTUY HAYYHBIX B3MJISIOB, MJIEH W MOAXOJO0B K M3YYCHHIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3aIINY;

CTaHOBJIEHUE Yy oOyyarmuxcs o0O0uel KyabTypbl, (YHKIHMOHAIBHOM
rPAMOTHOCTH, pPa3BUTHE YMEHUH OOBACHATH U  OLECHUBATH  SIBIICHUS



OKPYXAaIOLEro MHUpa >KMBOW NPUPOJIBI HAa OCHOBAaHMM 3HAHUU U OIBITA,
MOJIYYEHHBIX MPU U3yYEHUU OMOJIOTUH;

dopMupoBaHue y oOydYaroUMXcsi YMEHUHW WJUIFOCTPUPOBATH 3HAYEHUE
OMOJOrMYECKUX 3HAHUM B MPAKTHUECKOW JEATENBHOCTU YEJIOBEKa, PA3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTHU TMO3HAHUS YEJIOBEKOM >KUBOM
MPUPOJIbI, HEOOXOJAMMOCTH OEpEeKHOTO OTHOIICHHS K HEH, COOMI0aeHus
ATUYECKUX HOPM MPU MPOBEACHUH OUOJIOTUUECKUX UCCIEOBaHUI;

OCO3HAHHE LIEHHOCTU OMOJOTMYECKUX 3HAHMM ISl MOBBILIECHUS YPOBHS
HKOJIOTUYECKOUN KYJIbTYpBI, 1Jis1 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

npUMEeHEeHHe NPUOOPETEHHBIX 3HAHUW U YMEHHI B MOBCEIHEBHOM KU3HU
JUTSL OLIEHKH TIOCJIEJICTBUM CBOEH JESATENBHOCTH 10 OTHOLIEHUIO K OKPY>Katolen
cpelne, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U  COOJIOJEHUE MeEp
npouIakTUKU 3a00J€BaHU.

B cucreme cpennero oOumiero oopazoBanusi «buonorusi», uzydaemasi Ha
0a30BOM YpOBHE, SIBJISIETCS 00A3aTENIbHBIM YU€OHBIM MPEIMETOM, BXOSUIUM B
COCTaB MpeaMeTHOM obnactu «EcTecTBEeHHO-HAYyYHBIE PEMETHI.

Jnst u3yuenuss Ouonorud Ha 0a30BOM ypOBHE CpeAHEro oOIero
oOpazoBanus oTBoauTcs 68 yacoB: B 10 kmacce — 34 gaca (1 yac B Hezneno), B
11 KJIacce — 34 gaca (1 qac B HEJICIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMU
U JpYTMMH €CTECTBEHHBIMM HayKamH, (uiocopuen, 3THUKOH, 3CTETUKOW U
npaBoM. Ponb Ouonorun B OpMUPOBAaHMM COBPEMEHHON HAay4YHOW KapTHHBI
mupa. CucreMa OMOJIOTUYECKUX HAYK.

Meronpl TO3HaHUS KUBOM MpUpOIbl (HAOIIOJEHUE, DSKCIEPUMEHT,
OMMCaHHWE, H3MEepeHue, Kiaccuukanus, MOJEIUPOBAHUE, CTATUCTUYECKas
00paboTKa JTaHHBIX ).

JdeMoHcTpanum:

Iloptpersl: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon n @.
Kpuxk.

Tabnuupl u cxembl: «MeToAbl MO3HAHUS KUBOU MTPUPOIIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «Mcmosnb3oBaHue pa3aIu4HBIX METOJOB MPH
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusbie cucrembl (OMOCHMCTEMBI) KaK MpPEIMET HU3Y4YEHHsS] OHOJIOTHH.
OTnuuure )XKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPO/IBI.

CpoiictBa OmocucteM U HX pa3HooOpasue. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSPHBIM, KJIETOYHBIM, TKAHEBBI, OPraHW3MEHHBIMH,
NOMYJIALIMOHHO-BUA0BO, AKOCHCTEMHBII (OuoreorieHOTHYECKUT),
OnochepHbIii.

JdeMoHcTpanum:

Tabmuuet u  cxembl: «OCHOBHBIE TPHU3HAKU OSKU3HH», «YPOBHU
OpraHu3aluu KUBOU MPUPOABD).

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. XumMnueckuii COCTaB U CTPOEHNE KJIETKH.

XUMUYECKUNA COCTAB KIIETKH. XUMHUUYECKHUE JIEMEHTHI: MAKPOAJIEMEHTHI,
MUKpO3JEMEHTHI. Bojia 1 MUHEpalbHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaNbHBIX BEUIECTB B KieTke. [loamep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHne 0€1KOB. AMUHOKHUCIIOTHI — MOHOMEPHI OEJTKOB.
He3zamenumble W 3aMEHMMBIE aMHWHOKHCIIOTBI. AMHUHOKHCIIOTHBIM COCTaB.
YPOBHH CTPYKTYpPBI OEIKOBOM MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEepTUYHAS CTPYKTypa). XHMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
GyHKIIUN OENKOB.

®epmeHThl — Ouosiormueckue katanmm3atopbl. Ctpoenue ¢depmeHTa:
aKTUBHBIA TEHTpP, cyOcTpatHas crnenududyHoctb. Kodepmentol. ButamuHsbl.
OTnmnuus HepMEeHTOB OT HEOPTAHUUECKHUX KaTalln3aTOPOB.

VYrrneBoael: MoOHOcaxapuabl (TIIOKO3a, pubo3a ©  JIe30Kchpr003a),
aucaxapuabl (caxaposa, JIakTo3a) M MoJMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJTI0103a). buonornyeckue GyHKIMHN YTII€BOAOB.

Jlumuppt:  tpurnunepuasl, GocPoIUmUabl, CTEpouasl. [ napoduasHO-
runapodoOHbIle CcBoOicTBA. buonormueckue ¢yHkimyn aunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEJIKOB U JIUMHJIOB KAK HICTOUHUKOB SHEPIUH.



Hyxnennoseie kucnorsl: JJHK wm PHK. Hykmeotmaer — MoHOMEpSI
HyKi1eruHOBbIX KHCIOT. Ctpoenne u ¢yHkuuu JJHK. Crpoenne m ¢dyHkuun
PHK. Buast PHK. AT®: ctpoenue u pyHKIHH.

[utomorus — Hayka o kietke. Krnerounas Tteopus — mnpumep
B3aUMOJICUCTBUS HAEH M (PaKkTOB B HAy4YHOM MO3HAHMU. MeTonbl U3y4eHHUS
KJIETKHU.

Knerka kak nenoctHas >xuBas cucreMa. OOIIME NPU3HAKK KIETOK:
3aMKHYyTasl HapykHast MmemOpana, monekyisbl JJHK kak renernyeckuii anmapar,
cUCTeMa CUHTe3a Oelka.

Tunel KJIETOK: 3yKapuoTHYEeCKass W Mpokapuothueckas. OcoOEHHOCTH
CTpoeHusl IpoKkapuoTHueckoil kietku. Knerounast crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKOW KJIETKU. OCHOBHBIC OTJIMYHUSL PACTUTENIBHOM, KUBOTHOU H
IpUOHOM KIETKH.

IToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsi CTEHKA, IIMKOKAJIHUKC,
ux ¢yakauu. I[lna3zmatudeckass memOpaHa, €€ CBoOMCTBA U (PYHKIIUH.
[utonnasma u e€ opranouasl. OgHOMEeMOpaHHBIe opraHouabl KieTku: JIIC,
anmapar ['onbmxu, mau3ocombl. [loyaBTOHOMHBIE OpPraHOUIbl  KJIETKH:
MUTOXOHJPUHU, TIACTUABL. [IpoucxoXaeHre MUTOXOHJPUM U TacTuia. Bumsl
miactu. HemeMOpaHHbIe OpraHOWABI KICTKH: PUOOCOMBI, KJIETOYHBIM LIEHTP,
LHEHTPUOJIU, PECHUYKH, )KT'YTUKUA. DYHKIIUM OPraHOUI0B KIETKU. BriitoueHus.

Snpo — perynsaTopHslil eHTp KieTku. CTpoeHue sapa: sjaepHas 000J04Ka,
KapuoIuia3Ma, XpOMaTHH, SAAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEMIECTB B KIIETKE.

JdeMoHcTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripefieieHue XUMHUUYECKUX DJJIEMEHTOB B HEXKHBOUN
npupoe», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOAE.

Tabnuuer u cxemsl: «lleproguueckas TabiauIa XUMUUECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJEKyNbl BoAbl», «buocunte3 Oenka», «CTpoeHHE MOJIEKYJIbI
oenka», «Ctpoenne depmentay, «Hyknennossie kucnorsl. [JHK», «Ctpoenue
Monekynbl  AT®», «CTpoeHHe >yKapHOTHUECKON KiIeTku», «CTpoeHue
KUBOTHOM  KJIETKH», «CTpOEHUE pacTUTEIBHOM KIETKW», «CTpoeHue
IPOKAPUOTUYECKOM KIETKnW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmanery.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpYyIOBaHWE JUIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHUM, IKCIEPUMEHTOB, MUKPOMIPETApaThl PACTUTEIHHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KIETOK.

JlabopaTopHble U NpakTHYecKHe PadoThI:

JlaGoparopHast pabora Ne 1. «/3ydyeHue KaTaIMTHYECKOH aKTHBHOCTH
dbepMeHTOB (Ha TpUMEPe aMUIIA3bl WIH KaTanas3bl)y.

JlabopatopHast padota No 2. «M3ydeHue CTpoeHUS KIETOK pPACTCHH,
KUBOTHBIX U OAKTEPHI MO MUKPOCKOTIOM Ha TOTOBBIX MHUKpPOIIpENapaTax u ux
OIIMCAHUE.

Tema 4. dKusHeaeATEJIbHOCTh KJICTKH.

OOmeH BemecTs, WM METa0oIM3M. ACCUMIIIATIHS (TUTACTUYECKUA OOMEH)
U JTUCCUMMWIAIUS (DHEPTEeTUIECKU 0OMEH) — JIB€ CTOPOHBI €IMHOTO MpoIlecca
Metabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIECTB U SHEPTrUU B MOHUMAHUU
MeTadoIn3Ma.

Tunbel oOmeHa BemecTB: aBTOTpOoPHBIM U rerepoTpodHbid. Pomb
(dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHUHN YHEPTUU B KIETKE.



®orocunte3. CBetoBass W TeMHOBass ¢a3bl (¢GoTocuHTe3a. Peakuuu
dotocuntesza. DPdexkTuBHOCTH (oTOocHHTE3a. 3HaueHue (OToCUHTE3a s
KU3HM Ha 3emuie. BnusHue ycioBuil cpenbl Ha (OTOCHUHTE3 M CIIOCOOBI
TIOBBILICHUS €70 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYyIolue OakTepuHu. 3HaYEHUE XEMOCHHTE3a
JUIS J)KA3HU Ha 3eMiie.

DHepreTuueckuii oOMeH B KileTKe. PaciienieHue BellecTB, BbIIEIECHUE U
AKKyMYJIMPOBAaHHME SHEPIHUM B KJIETKE. OTambl 3HEPreTUHYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JbIXaHUE. OkucnurtenbHOE dbochopunupoBanue. O} hHeKTUBHOCTD
HHEPreTUYeCcKOro oOMeHa.

Peakniun matpuuyHoro cunHte3a. ['enernueckas unpopmauus u JIHK.
Peanuzanus renernyeckoil mHbopmanuu B KieTke. ['eHEeTHUEeCKUil KOA U ero
coictBa. Tpanckpunuuss — wmarpuuHblii cuHte3 PHK. Tpancmsamus —
OouocuHTe3 Oenka. Ortanbl TpaHcusiuu. KoaupoBanuwe amuHokucior. Poib
pubocoM B OuocHHTE3€E OelKa.

Hexnetounsie hopmbl xu3uu — BUpychl. ctopust oTkpeiTHst BUpycoB (/.
N. WBanoBckuii). OCOOEHHOCTH CTPOCHHUS W KU3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHui, >XKUBOTHBIX W YEJIOBEKA, BBHI3IBAEMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUY) — Bo36ynurens CIINda.
OOpatHas  TpaHCKpuIllMs, peBepraza W  uHTerpaza. IlpodunakTuka
pacnpoCcTpaHEeHHs] BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. Y. UBanoBckuii, K. A. Tumupszes.

Tabnuuel u cxembl: «Tunel nutanusy, «Metabonuzm», « MUTOXOHAPUSY,
«HepreTuyeckuii 0omMen», «Xiaoporiact», «Potocuntesy, «Ctpoenue JJHK»,
«CTtpoenne U (QyHKIMOHHpOBaHUE TreHa», «CuHTe3 Oenka», «l eHeTmyeckui
kom», «Bupycw», «baktepuodarn», «CTpoeHHe M KU3HEHHBIM LUK BUpYcCa
CIIN/la, 6akrepuodaray, «Pemmukamus JTHK».

O6opynoBaHue: MO eJIN-alIlJInKalun «Y nBoeHHE JIHK u
TpaHCKpuMIusa», «buocunte3 0enka», «CTpoeHHE KIETKU», MOJEIb CTPYKTYPHI
JIHK.

Tema 5. Pa3MHoOkeHMe M MHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTounslii 1ukiI, Win >KU3HEHHBIM UK KiIeTku. MHTepdaza u MuTo3.
[Ipoueccrl, mpoTekaromue B uHTepdase. Permkanus — peakiuss MaTpUIHOTo
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBIN HAa0Op — KapUOTHII.
JIMTuionaHelidi W TalIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[{uTosornueckne OCHOBBI PAa3MHOKEHUST W HWHIMBUIAYAJIbHOIO PAa3BUTHUSA
OpPraHu3MOB.

Henenue knetku — muto3. Crangun mutosa. [Iponeccel, npoucxoadiue Ha
Pa3HbIX CTAAUAX MUTO3a. bHOJOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rubenb KIETKH — armomnTo3.

@dopMbI pa3MHOXKEHUS OpPraHU3MOB: O€CIoioe © TMOJIOBOE. Bus
Oecronoro  pa3sMHOXKEHHs: JIeJIeHHEe HaJABOe, IOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, CropooOpa3oBaHue, BEre€TaTUBHOE Pa3MHOKEHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTAHU3MOB, €I0 3HAUYCHUE ISl CEJICKIINH.

ITosioBOE pa3MHOXKEHHE, €T0 OTIIMYUSA OT OECIOI0TO.

Meiio3. Cranuu meinosa. IIpoueccsl, mpoucxoadiine Ha CTaausix Meiosa.
IToBenenue xpomocom B Menose. KpoccuHrosep. buosornyeckuii CMbICT U
3HA4YECHUE MEH03a.



I'amerorenes — mporecc 00pa3oBaHUS TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie *Kemne3bl: CEMEHHUKHU U aMYHUKUA. OOpa3oBaHUE U Pa3BUTUE MOJTOBBIX
KJIIETOK — raMeT (CIepMaTo30u, SIMIEKIeTKa) — CIEePMATOr€He3 U OBOICHE3.
Oco0eHHOCTH CTpOCHHMS SHUIEKIETOK W crepmaTo30uaoB. OmioI0TBOpPEHUE.
ITaptenorenes.

NunuBuayanbHoe pa3Butue (OHTOreHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itanbl SMOPUOHAIBHOTO PA3BUTHUS Y MIO3BOHOYHBIX KUBOTHBIX:
IpoOJeHue, racTpyssinus, opraHorenes. [loctomOpruonanbHoe pazBuTHE. THUIIBI
MOCTAMOPUOHAILHOTO PAa3BUTHUS: MpsIMOE, HempsiMoe (JIuuruHOuYHOE). Briusuue
Cpebl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOXKIEHHbIE
YpOJICTBA.

Poct u pasButue pactennii. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHUE
CEMEHHU, CTAINU PA3BUTHUSIL.

JdeMoHcTpanum:

Tabmumpl u cxembl: «DOpMbI Pa3MHOXKEHHSI OPraHU3MOBY», «JIBoitHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pPACTeHU», «BereraTuBHOE pa3MHOKEHUE
pacreHuity, «Jlenenue kineTku Oakrepuit», «CTpoeHHE TIOJOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Knerounbiii iukiny, «Pennukanus JJTHK», «Murtos»,
«Meio3zy», «lIpsamoe n HenpsiMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAOIINX
U 4yesraoBekay, « OCHOBHBIE CTaIUM OHTOTCHE3A.

OGopynoBaHue:  MHKPOCKOI,  MHUKporpenapathl  «CrepMaTo30uIbl
MJIEKOTIUTAIOIIEroy», <«SilekieTka MiekonuTaromero», «Kapuokunes B
KJIETKaX KOpEIIKa JIyKa», MarHUTHasg MOJEb-aNnruinkaus «JleieHue KieTku»,
moxenb JIHK, Monens meradazHoit XpoMOCOMBEI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGopatopHas pabota Ne 3. «HabGmronenne mMuTo3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGopatopHast pabora Ne 4. «l3ydeHue CTpoeHUs IMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer wm 3amaum reHetuku. lcropust pa3BuTus TeHETUKU. Poib
IIUTOJIOTUA W 3MOPHUOJIOTHMH B CTAHOBJICHUU T'e€HETHKU. Bkiam poccuiickux u
3apyOeKHBIX  YY4E€HBIX B  pa3BUTHE TIEHETUKU. METoNbl  TeHEeTUKU
(ruOpUIOIOTHYCCKHUM,  IIUTOTCHETUYECKUH,  MOJICKYJSIPHO-TEHETUUYSCKHUH ).
OCHOBHbIE T€HETHUECKNE TOHATHUS. ['eHeTHUecKass CHMBOJIMKA, UCIIOIb3yeEMasl B
CXeMax CKpelIMBaHUMU.

3aKOHOMEPHOCTH  HACJEIOBaHMS  MPU3HAKOB, YCTaHOBJEHHblE [
Mennenem. MoHOTHOpHIHOE CKpEIIMBaHUE. 3aKOH €IWHOO0Opa3us THOPUIOB
nepBoro mnokojieHud. I[lpaBuio [JTOMHHHpPOBAHUS. 3aKOH  paCIIEIICHUS
npu3HaKkoB. ['unoresa ynctoTel raMmeT. 1101HOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpemBaHUE. 3aKOH HE3aBUCHMOTO  HACJeIOBaHUS
npu3HakoB. lluToreHeTMyeckne OCHOBBI JUTUOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyonee CKpELIMBaHUE. Ucnonb3zoBanue AHATU3UPYIOLIETO
CKpEIIMBAaHUS ISl ONPEIeSICHUs] TeHOTUIIa 0COOU.

CuemienHoe HacjenoBaHwe Tnpu3HakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HACJIEAOBaHHIO TeHOB. HapylieHne cuemieHuss TreHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.

I'enetnka nosa. XpoMOCOMHOE ONpeAEIeHNE N0Ia. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['oMoraMeTHesle M reTeporaMmeTHble OpraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.



N3MeHYnBOCTSD. Buael  uM3MEHUMBOCTH: HEHACJIEACTBEHHAs u
HaclieACTBeHHasA. Poimb cpenbl B HEHACHEICTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(DUKAIMOHHOW W3MEHYMBOCTU. BapuanuoHHBIN psan u
BapuanuMoHHass KpuBas. Hopma peakuun npusHaka. KonauuecTBeHHbIE W
KaueCTBEHHbIC MPU3HAKU U MX HOpMa peakuuu. CBoMCTBA MOIUPUKAITMOHHOM
M3MEHUYHUBOCTH.

HacnencrtBeHHasi, niam reHoTUNHYECKas, U3MEHYMBOCTh. KomOuHaTHBHAS
M3MEHYMBOCTh. Meilo3 M TMOJoBOM mpolecc — OCHOBAa KOMOWHATHBHOMN
W3MEHYUBOCTU. MyTanuoHHas u3MeH4YMBOCTh. Kiaccudukanus wmyTtanuii:
TE€HHbIC, XPOMOCOMHBIE, T€HOMHbIE. YacToTa ¥ MPUYMHBI MYyTalLH.
MyTtarennbsie (QakTopbl. 3aKOH TOMOJOTHYECKUX PsSJIOB B HACJEIACTBEHHOU
m3MenuuBoctyu H. U. BaBuiiosa.

BhesnepHast HaCI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetrnka denoBeka. Kapuorun yenoBeka. OCHOBHBIE METOJbl T€HETUKHU
YEJI0BEKA: reHeaJ0rnIeCKu, OJM3HEIIOBBI, IIMTOT€HETUYECKHUH,
OMOXMMHUYECKUN, MOJEKYIsIpHO-TeHeTHYeckuil. COBpeMEHHOE OIpe/eNieHue
TE€HOTHIIA: MMOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotpto [1I[P-ananu3a. HacnenctBenHbie 3a00jeBaHMS 4eOBEKAa: TCHHBIC
OoJie3Hu, O0JIE3HU C HACIICICTBEHHOM MPEeapacioioKeHHOCThI0, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTuBHbIC MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHnuIBl 310pOBOTO 00pa3a KU3HU, TUATHOCTUKU, MPODUIAKTUKHI U JICUCHUS
reHEeTHYECKUX 00sIe3Her. MeuKo-reHeTuueCKOe KOHCYJIbTUPOBAHNE. 3HAUCHHE
MEIMIIMHCKON TEeHETUKHM B TMPENOTBPAIICHUM U JICUEHUU TEHETUYECKUX
3a00JIeBaHUi YeIoBeKa.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pu3s, C. C. UetBepuxos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBunos.

Tabmuupr u  cxembl: «MOHOTHOPUAHOE  CKpELIMBAaHHE U  €ro
IUTOT€HETUYECKAasi OCHOBa», «3aKOH pAaCIIEIUIEHHUS M €ro LIMUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTBHI Tramer», «JluruOpumHoe  CKpelrBaHUE,
«lluTomornyeckne  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHUs», «Mero3»,
«B3anMoOIeNCTBUE AJUICNIBHBIX TE€HOBY», «l'€HETMYECKHE KapThl PACTECHHM,
KUBOTHBIX U YeJOBEKa», «l'€HeTHuKa mojia», «3aKOHOMEPHOCTH HaCJIEIOBaHUS,
CLUEIUIEHHOTO C moJIOM», «KapuoTumbsl YeoBeka M KUBOTHBIX», «Buuasl
U3MEHUYMBOCTHY, «MoaudukamoHHas U3MeHYUBOCThY, «HacnenoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTallmoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJenu-anIuIuKanuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Hemonnoe pomuuMpoBaHue», «JlurnOpuaHoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MUKPOCKON M MuKpormpenapaTt «Jlpozoduna» (Hopma, myTtanuu
(bOpMBI KPBITLEB U OKPACKU Tena), repOapuit «I opox MOCeBHONY.

JlabopaTopHble U MpakTHYecKHe PadoThI:

Jlabopatopnas padota Ne 5. «3ydeHune pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparoprass pabora Ne 6. «lM3yuenme  mMoaMQpUKAITMOHHOMN
W3MEHYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PSAIA U BAPUALMOHHON KPUBOW.

Jlabopatopnas pabora Ne 7. « AHanu3 MyTanuii y 1po30¢puiIsl Ha TOTOBBIX
MHKpOIIPENapaTax».

[Ipaktueckast padora Ne 2. «CocTaBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuus opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenekuys Kak HayKa U MPOLECC. 3apOKIACHUE CEIEKIUU U JTOMECTHUKALIMS.
Yuenue H. WM. BaBwioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooopasus
KYJIbTYPHBIX pacTeHu. L{eHTpbl NpOUCXOXKICHUS JOMAIIHUX KUBOTHBIX. COPT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MaccoBbIil U HHAWBUYAJIbHBIA OTOOPHI
B CEJIEKIIMU PACTEHHI U >XKMBOTHBIX. OIEHKA 3KCTepbepa. BiM3kopoacTBEHHOE
cKkpelBaHue — WHOpuAMHT. Yuncras nuHus. CKpenuBaHHE YHUCTBIX JUHUU.
['erepo3uc, nnu rubpunnas cuia. HepoacTBeHHOe CKpeluBaHue — ayTOPHUIUHT.
Otnanénnas rulOpuauzanus U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
MOJIYYEHUE MOJMUIUIOUIOB. JIOCTMKEHUSA CEJNEKIMU PACTEHUM, XUBOTHBIX M
MUKPOOPTraHU3MOB.

buorexHonorus Kak oTrpacib IPOU3BOACTBA. ['€HHAs MHXKEHepus. DTarlbl
co3nanusi pekomOouHantHOM JIHK u TpaHcreHnnix opranu3moB. KierouHas
uHxkeHepus. KieTouHble KyabTypbl. MUKpPOKIOHAIBHOE  PA3MHOXKEHHE
pactrenuii. KioHMpoBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHu3MOB. OJKOJOrM4Yeckue u atuyeckue mnpodiembl. MO — reHetudecku
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

IToptpersr: H. U. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabnuupel u cxembl: Kapta «lIeHTpBI MPOUCXOXKAEHUS M MHOro0Opas3us
KyJIbTYpHBIX pacTeHui», «llopoasl moMamHMX KUBOTHBIX», «Copra
KyJIbTYPHBIX pacTeHui», «OtnanéHHas rudbpuauzanus», «PaboTel akamzemuka
M. @. Usanosay, «lloaumnonaus», «O0bEKTbl OMOTEXHOJOrNNY, «KieToyHbIe
KyJbTYpbl M KIOHHpOBaHuEe», «KoOHCTpynpoBaHME€ U IEPEHOC T'E€HOB,
XpPOMOCOM.

O6opynoBaHue: MYJSDKM TUIOJOB M KOPHEIUIOJAOB JUKUX (GOpM U
KyJIbTYPHBIX COPTOB pacTeHuit, repOapuit «CeabCKOX03sIICTBEHHbBIE PACTEHUS.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypcuss «OCHOBHBIE METOAbI U JOCTHUKEHHSI CEJEKUUH PACTEHUN U
KUBOTHBIX  (Ha  CEJIEKUUMOHHYIO  CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEIBHBIA yYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

11 KIJACC

Tema 1. DBoIIOIIHOHHASI OHOJIOTUS.

[IpeanochiKu BO3HUKHOBEHHS 3BOJIIOLMOHHON TEOPUHU. DBOIIOLMOHHAS
Teopus U €€ MecTo B Ouonoruu. BriusHue 3BONIOIMOHHON TEOPUU HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BoOIONMU. [laneoHTOmOrMYecKre: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTHYECKOW JIETOMUCH, TEPEXOJHbIE (OPMBI.
buoreorpadguueckue: cxomctBo u paznuume (GayH u (HIop MaTepuKoB U
OCTpPOBOB.

OMOPHOJIOTUYECKHE: CXOJCTBA M PA3NTUUMSI dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHMW3MOB HACIIEICTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTEeH Yy BCeX
OpraHU3MOB.

OpomounoHHas Tteopust Y. JlapBuna. IIpeanochuiku BO3HUKHOBEHUSA
JapBUHU3MA. JIBMXKYIIME CHIIBI 3BOJIIOIUMU BUJIOB 1O JlapBuHY (M30BITOYHOE



pa3MHOXXEHUE npu OTPAHUYEHHOCTH  PECYpPCOB, HeonpeaeneHHas
M3MEHYMUBOCTh, OOpHOA 3a CyIIECTBOBAHKUE, €CTECTBEHHBINA OTOOD).

Cunretndeckas Teopus 3Boioiuu (CTD) u e€ 0OCHOBHBIE TTOJIOXKEHUS.

MuxkposBotornus. [lonmynsiiusa kak e1MHUIA BUIa U SBOJIIOIUH.

JIBxyrue cuiibl ((haKTOphl) IBOJIOIUKA BUIOB B IIpupojie. MyTalluOHHBIN
MpOIeCC U KOMOWMHATUBHAS M3MEHUYHMBOCTh. llomynsiiiOHHBIC BOJHBI U Jpeid
reHoB. M3oms1ust U Murparusi.

EcrectBennsiit otO0p — Hampabisitouuii gakrtop sBooruu. Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[Tpucnoco6eHHOCTh OPraHW3MOB KaK pe3yJbTaT 3BoJoIuu. [IpumMepsl
pUCTIOCOOJIEHU Y Oprannu3MoB. ApoMopd 03kl U UINOAJANI TAIIUH.

Bun wu Bumoo6pazoBanme. Kputepuu Buma. OcHOBHbBIE (POpMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOTrMIeCcKoe.

MakposBomtorusi. Dopmbl  IBOJOIUU:  (PUIETHYECKAs], JAUBEPreHTHAs,
KOHBEpreHTHasl, napaienabHas. HeoOpaTuMocTh 3BOIIOIMY.

[Ipoucxoxnenue oT HeCIeMaIu3upPOBaHHBIX MIPEIKOB.
IIporpeccupyromas cnenuanu3anus. AJanTuBHas paguanus.
JdeMoHcTpanum:

[Toptpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkenb, . Mromep, A. H. Ceep1ios.

Tabmumpelt u  cxembl: «Pa3BuTHE OpraHUYecKoro Mupa Ha 3emiiey,
«3apoabIlIY TO3BOHOYHBIX JKUBOTHBIXY», «ApXxeonTepukcy, «DopmMbl O0pLOBI 3a
cymiectBoBaHue», «EcTecTBeHHBIM  0TOOpP», «MHOroobpasue  COpTOB
pacTeHui, «MHoroob6pasue opox KUBOTHBIX), «Tomynsauumy,
«MyTanmoHHasi U3MEHYUBOCTH», «ApoMopho3by, «Uanoananranuny, «O061mas
nereHepauus», «/Bwxkymmne cuisl sBodonun», «Kapra-cxema MapuipyTa
My TEIIECTBUS 4. JapBuHay, «boprba 3a CYILIECTBOBaHUE,
«IIpucnoco0neHHOCTh OpraHu3MoBy», «l'eorpaduyeckoe BUA00Opa3OBaHUE,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opynoBaHue: KOJJIEKIIUS HACEKOMBIX C PAa3IHMYHBIMU TUIIAMHU OKPAaCKH,
HA0Op TUIOZOB U ceMsiH, KoJuteKius «IIpuMephl 3alUTHBIX TPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJieTIb «OCHOBHBIE HAINPaBJICHUS IBOJIOLNUN», 00BEMHAS MOJIENb
«CTpoeHHE TOJOBHOTO MO3Ta TO3BOHOYHBIX).

buoreorpadguueckas kapra Mupa, Koiekuus «DopMbl COXpaHHOCTH
UCKOIMAEMBIX KUBOTHBIX M pacTeHHil», Mojenp anmukanus «llepexpéct
XpOMOCOM», BJIaxHble mnpenaparsl «Pa3Butue HacekoMoro», «Pa3zButue
JSATYIIKA», MUKpoTpemnapat «J{po3oduna» (Hopma, MyTaruu GOpMbl KPHUIHEB U
OKpacKH Tena).

JlabopaTopHble H MpaKkTH4eCcKHe PadOThI:

Jlabopatopnas pa6ota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOIOTHIECKOMY
KPUTEPUIO».

JlaGoparopnas pabota Ne 2. «OnucaHue MPUCIIOCOOICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HM HA 3eMmJie.

JloHay4dHbIE€ MPEJICTABICHUSI O 3apPOXKICHUM *KU3HU. HayuHble rUmoTe3bl
BO3HUKHOBEHHUS KU3HM Ha 3emiie: aOWOoreHe3 W IMaHCTIepMUS. XUMHUYECKas
ABONIOLMS. AOUOTEHHBIN CHUHTE3 OPraHUYECKUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCNEPUMEHTAIIbHOE MOJTBEPKJICHUE XUMHUYECKOW »3Boonuu. HauanbHbie
stambl Ouosorndeckor sBomonuu. ['mnoreza PHK-mupa. dopmuposanue
MEMOpaHHBIX CTPYKTYp U BO3HUKHOBEHHE NMPOTOKIETKHU. [lepBble KIETKU U UX
sBOMIOLMS. DOPMHUPOBAHNE OCHOBHBIX IPYII KMUBBIX OPTaHU3MOB.



Passutre xu3HM Ha 3emiie no spam u nepuonam. Karapxen. Apxernckas u
nporepo3oiickas dpel. [lameosolickas »pa U €€ MepUOabl: KEeMOPHUICKHIA,
OPJOBUKCKUH, CUITypPUHCKHH, IEBOHCKHH, KAMEHHOYT OJIbHBIN, TIEPMCKHIL.

Me3o3oiickast 9pa u € NeprObI: TPUACOBBIN, IOPCKHH, MEIOBO.

Kaiino3olickass 2pa u €€ nepuoAbl: NAJICOTCHOBBIN, HEOTE€HOBBIN,
AHTPOIIOrEHOBBIN.

XapaKTepUCTUKA KIUMAaTa U re0J0rnYeCcKuX npoueccoB. OCHOBHBIE ATaIIbI
ABOJIIONMKM PACTUTEIBHOTO M YKUBOTHOTO MHpa. ApomMop(]o3bl y pacTeHHil u
XKUBOTHBIX. [losiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHM4ecKOro MHpa Kak OTpaK€HHE HBOMIOUMH. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIbl OPraHU3MOB.

OBOJIOIMSL ~ 4YeJIOBEKa.  AHTpONOJOTHs  Kak  Hayka.  PasBurtue
NPEJACTABICHUA O  MPOUCXOXKICHUM  4YeJoBeKa. MeTonbl  HU3y4YeHUs
aHTpornoreHe3a. (CxoactBa M pa3auyusl  4YEJOBEKA M KUBOTHBIX.
CucTeMaTH4YeCKOE MOJ0KEHUE YEIOBEKA.

JBuwxymue  cunel  (dakropsl)  aHTpomnoreHeza.  HacnencrtBenHas
U3MEHYMBOCTh M €CTECTBEHHBIH o0TOOp. OOIIeCTBEeHHBIM 00pa3 KU3HH,
U3TOTOBJICHUE OPYAUI TPYy1a, MBIIICHUE, PEYb.

OcCHOBHbIE CTaIUM W BETBH DBOJIIOLIMU YEJIOBEKAa: aBCTPAJIONUTEKH,
YenoBexk yMmenbii, YenoBek npsAMoOXoAsiini, YeloBEeK HeaHIEPTaIbCKHUH,
Uenosek pasymHbiid. Haxoaku MCKOMaeMbIX OCTATKOB, BPEMsI CYIIECTBOBAHMS,
00J1acTh pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYAHSL.

Yenoeueckne packl. OcHOBHble OOJbIIME€ pachkl: €BPOMNEOUTHAS
(eBpasmiickasi), HErpo-aBCTpaJlOMAHAs (PKBaTOpUAIbHAs), MOHTOJOHIHAS
(a3maTcko-amepukaHckas). UYepTbl NPUCIIOCOOJIEHHOCTH — MpeAcTaBUTENEH
YEJIOBEUYECKHUX Pac K YCJIOBHUSAM CYIIECTBOBAaHMs. EIMHCTBO YEIOBEUECKUX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Peau, JI. Ilactep, A. M. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabnuup! 1 cxeMbl: «Bo3nukHoBenne CoJHEYHOM CHUCTEMBI», «Pa3Butie
opraHuyeckoro wmwupa», «PactutenbHas kietka», «KuBoTHas KieTkay,
«lIpokapuornueckas kineTka», «CoOBpeMEHHasi CUCTEMa OPraHUYECKOT0 MUPay,
«CpaBHEHHE aHATOMUYECKUX YEpPT CTPOCHHS YeJIOBEKa M YeIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMUYECKUX HAaXOJOK TMPEIKOB
COBPEMEHHOI0 YeJI0BeKay, «/IpeBHenmue moan», «JIpesaue moan», «llepBbie
COBpPEMEHHBIE JIIOAN», «HenoBeuecKkue pacei».

O6opynoBanue: wmymspku — «IIpoucxokaeHue — demoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEAHIepTaablla, KPOMAaHbOHIIA), CICTIKH HJIH
M300paKEHUS KaMEHHBIX OpPYAHMM TMEPBOOBITHOTO 4YelOBeKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTMYecKass TaOnuIa, KOJIeKIusa «DopMbI
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTopHble M IpaKkTHYecKUe padoThbI:

[IpakTuueckast padota Ne 1. «/M3yueHue MCKOMAaeMbIX OCTAaTKOB pacTeHUM
Y )KUBOTHBIX B KOJUIEKLUSIX.

DKCKypcusl «IBOJIOIMS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbIM WJIK KpaeBeIUECKUI My3eil).

Tema 3. Opranu3mMsl 4 OKpYysKawiuas cpeaa.

DOKOJOrWsl Kak HaykKa. 3aJaud W paslelbl  3KOoJIoruu. MeTonsl
SKOJIOTHYECKUX UCCIEAOBAHUNA. DKOJIOTHUYE€CKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKa.



Cpenpl 0OUTaHMSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3AYIIHAs, TOYBEHHAS,
BHYTPUOpPTaHU3MEHHASI.

Okonornyeckue Qakropsl. Knaccudukanus sKogoruyeckux (HakTopoB:
abuotuyeckue, OMOTHYECKHME M aHTPONOTeHHbIE. J[efCTBHE HSKOIOTMYECKUX
(haKkTOpOB HAa OPTaHU3MBL.

AbGuoTuyeckue (haKkTOpHI: CBET, TeMIepaTypa, BJI&KHOCTb.
®dotonepuoausm. [lpucnocobieHus opraHU3MOB K JCHCTBUIO aOMOTHYECKHUX
dakTopoB. buonoruueckrue puTMEI.

buotnueckue  Qakropsl. Buuabl  OMOTHMYECKMX ~ B3aMMOJEHCTBUNA:
KOHKYpPEHIUSI, XUIIHUYEeCTBO, cuMOMo3 u ero ¢opmbl. [lapazutusm,
Koofepauus, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAaXJIEOHUYECTBO).
AmeHcanu3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX B3aUMOJEUCTBHMA IS
CYILIIECTBOBAaHUS OPraHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU mnonyiasuuu. OCHOBHBIE MOKa3aTelu
MOMYJISIUUA: YUCICHHOCTD, [UIOTHOCTB, POXIAeMOCTh, CMEPTHOCTb, IPHUPOCT,
murpaius. JlnHaMuka 4ucIeHHOCTH TOMYJISIUN U €€ PeryJIsiusl.

JdemoHncTpanum:

[Moptpetsi: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkens.

Tabnuuel u cxembl: kapta «IIpupoaubie 3061 3emun», «Cpeabsl oOUTaHus
opranu3zMoBy, «Doronepuoguzm», «llonmynsuun», «3aKOHOMEPHOCTH pPOCTa
YUCJICHHOCTHU NOMYJISuU HHQY30puu-Tyhenbkny, «[lumiessie nemnmy.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruueckue 0COOCHHOCTH pPacTeHUMU
U3 Pa3HbIX MECT OOUTAHUSI.

JlaGopatopHasi pabota Ne 4. «BnusHue cBeTa Ha pPOCT M pa3BUTHE
YEPEHKOB KOJICYCay.

[Tpaktuueckass pa6ota Ne 2. «[loacyu€T MIOTHOCTH TOMYNSAIUNA pPa3HBIX
BUJIOB PACTEHUIN».

Tema 4. Coob1mecTBa M 3KOJI0rHIEeCKHE CHCTEMBI.

Coo0bmiecTBO oprann3MoB — OuorieHo3. CTPYKTypbl OHOIIEHO3a: BHUI0Bas,
IPOCTpaHCTBEHHAs, Tpoduueckas (muiieBas). Buabl-nomuHaHTHL. CBS3U B
OHoIIEHO3E.

DKoJIoruYecKkne CcucTeMbl (PKocucteMbl). IloHsiTHE 00 »KOCHCTEeME U
ouoreornieHoze. MDyHKIMOHATBHBIE KOMIIOHEHTHI JKOCHCTEMBI: MPOMYIEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopor BemecTB U TOTOK OJHEPrUd B
skocucteme. Tpoduueckue (MUIIEBbIC) YPOBHHU dKOcUCTEMBI. [luteBsie nienu u
cetu. OCHOBHBIE TOKa3aTelIM OSKOCHUCTEMBI: Ouomacca,  MPOIYKIIHS.
DKOJOTUYECKUE THPAMUJBI: TPOAYKIIUU, YHCICHHOCTH, OroMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUYUBOCTh, CAMOPETyJsinus, pa3BuTtre. CyKieccusl.

[IpuponHble 3KOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. OIKocHCTeMa
XBOMHOTO WM HIMPOKOJIMCTBEHHOIO JIeca.

AHTpPONIOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCHUCTEMBL.  YPOOIKOCUCTEMBI.
buonornyeckoe u X031CTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U yPOOIKOCUCTEM.

buopa3znooOpazue kak (axtop ycroitunBoctu skocucteM. CoxpaHeHue
OMOJOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepranackoro o 6uocdepe. ['paHutipi, coctaB U CTpyKTypa
ouoceprr. KuBoe BemectBo u ero pynkmuu. OcobeHHOCTH OMOChEphl Kak
rJI00ATBHON 3KOCHCTeMBI. J[MHaMudeckoe paBHOBeCHE W OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemiecTB ©U  OHOT€OXMMHUYECKHE LHUKIBI  3JIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocepbl. OCHOBHBIE OMOMBI CYIIH.



YenoseuectBO B Ouochepe 3emiid. AHTPONOTE€HHbIE HW3MEHEHHS B
o6uocdepe. ['odanbHBIE YKOIOTHYECKUE TTPOOTIEMBI.

CocyiiecTtBoBaHue MIPUPOABI 151 YEJI0BEUYECTBA. CoxpaHnenue
OuopasHooOpa3usi Kak OCHOBa  ycTolumBocTH  Ouocdepsl. OcHoBa
pallMOHAJILHOTO YIpPaBJICHUs MPUPOJHBIMU PECYpCaMU M HUX HCIOJIb30BaHHUE.
JlocTimxeHus: OMOJIOTUU U OXpaHa MPUPOJIBI.

JdeMoHcTpanum:

[Toptpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. U. Bepuaackuid.

Tabmuuel u cxemsol: «Ilumessie nenuy», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponubie coobmecTBa», «llenn nmutanus», «IKOJIOrHUYECKas] MUPAMUIAY,
«buochepa wu yenmoBek», «IKocHCTEMa IIUPOKOJUCTBEHHOTO  JIecay,
«JKkocucteMa XBOWHOro Jjeca», «buoneHo3z BomoéMa», «ATpPOLEHO3Y,
«IIpumepHBIE aHTPONOTECHHBIE BO3ACHUCTBHUS Ha MNpPUPOAY», «Baxueiiue
UCTOYHUKU 3arpsi3HCHUS] BO3JyXa U TPYHTOBBIX BOja», «[louBa — BakHelias
cocTapistomas ouocheprbr», «DakTopel nerpaganuu mouB», «llapHUKOBBIN
ahdexr», «DakTopbl PAAMOAKTUBHOTO 3arpsizHEHHUs Ouocdepbr», «OO0mas
CTpykTypa O6uochepr», «PacnpocTpanenue xu3Hu B 6nocdepe», «O30HOBBIN
skpaH ouocheps», «KpyroBopot yriaepoaa B 6uocheper», «KpyroBopor azora B
IPUPOJIEH.

O6opynoBaHue: MoACTb-aNTUINKAIUS « TUIHMYHBIE OMOIIEHO3BI», repoapuit
«PactutenbHple  cooOmiecTBa», Kosuiekuuu — «buoreHos», «Bpenurenu
BOKHEUIIIUX CEIBCKOXO3IMCTBEHHBIX KYJIbTYp», TepOoapuui W KOJUICKIIUU
pacTeHU W JKUBOTHBIX, IPUHAJICKAIINE K PA3HBIM IKOJOTHUUECKUM TPYIIIaM
onHoro Buaa, KpacHas xkuura Poccuiickoit ®eneparuu, wu300paxeHUs
OXpaHsAEMBbIX BUJIOB pacTeHuit 17} KUBOTHBIX.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BNUOJIOT N HA BA30BOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBnuBalOTCs TpeOOBaHUS K pe3yjbTaTaM
OCBOCHHUSI OOYyYaIOIIMMHUCA TMPOrpaMM CpeAHero oO0imero o00pa3oBaHuUs:
JMYHOCTHBIM, METAMIPEIMETHBIM U TIPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUUHOCTHBIX pE3yIbTaTOB OCBOCHMS Npeamera «buonorus»
BBIZICJICHBI  CJCAYIOIIME  COCTaBIISIONIME:  OCO3HaHWE  OOYyYarolUMUCS
POCCHUMCKONW TPaKTAHCKOM HJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJITbHOCTH U CaMOOTPEICIICHUIO, HAIMYUE MOTHBAIUU K OOYUECHHIO
OMoJIOTHH, 1IeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTH Ha
OCHOBE KIIIOYEBBIX IIEHHOCTEH M HMCTOPUYUECKUX TpaauLIMi  pa3BUTHSA
OMOJIOTMYECKOTO  3HAaHHUS, TOTOBHOCTh W CIHOCOOHOCTh  OOYYAIOIIHXCS
PYKOBOJICTBOBaTbCSI B CBOEH  JACATEJIBHOCTA  IEHHOCTHO-CMBICIIOBBIMU
yCTaHOBKaMH, MPUCYIIMMH CHUCTEME OMOJIOTUYECKOTrO OO0pa30BaHMs, HAIMYUE
AKOJIOTUYECKOTO TIPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh IIEIM M CTPOHUTH
YKU3HCHHBIC TIJIaHBI.

JInyHOCTHBIEC PE3YJbTAThl OCBOCHHUS MpeaMeTa «buoaorusy T0CTUTraroTCs
B CIMHCTBE Yy4eOHOW W BOCIHUTATEIBHOM JEATEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUUCKHUMHU COLMOKYJIbTYPHBIMH, HCTOPUUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, TPUHITHIMU B OOIIIECTBE NIPABUIIAMH U
HOpMaMH TIOBEICHMsI W CIOCOOCTBYIOT  IpolleccaM  CaMOIIO3HAHMS,
CaMOBOCIIUTaHUSI U CaMOPa3BUTHS, PAa3BUTHS BHYTPEHHEN MO3ULUU JIMYHOCTH,
NaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TMOKOJEHHUIO, B3aUMHOI'O YBa)KE€HHUs, OEPEKHOTO OTHOIIECHHS K
KyJIbTYPHOMY Hacl€AUI0 W TPaJULMsIM MHOTOHAIIMOHAJIBHOTO Hapoja
Poccuiickoit @enepannu, NpUpoIe U OKPYKAOIIEH Cpee.

JIndHOCTHBIE pPE3yJIbTaThl OCBOCHUS ydeOHoro mpeamera «buomorus»
JTIOJIKHBI OTpakaTh TOTOBHOCTbD 5 CIIOCOOHOCTH oOyyJaromuxcs
PYKOBOJCTBOBAaThCS C(HOPMUPOBAHHOW BHYTPEHHEH IMO3UIMEH JUYHOCTH,
CHUCTEMOW IICHHOCTHBIX OPHEHTAIIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUMH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM I[EHHOCTSIM POCCHUHCKOrOo  00IIecTBa,
paclIMpeHue >KU3HEHHOIO OIbITa M ONbITa JEITEIBHOCTA B IIPOLECCE
peann3alry OCHOBHBIX HAIIPABJICHUUW BOCIIUTATENBHOM AEATEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

chOpPMHUPOBAHHOCTh  TPAXKAAHCKOM  TO3UIMK  OOydYaromierocs  Kak
AKTUBHOTO U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOWX KOHCTUTYIMOHHBIX TMPaB W OOS3aHHOCTEH, YyBaKEHUE
3aKOHA W NIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW [EATEIBHOCTH MPHU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
OMOJOTUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TIO3HUIIMI0 IO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHSTH €€;



YMEHUE YYUTHIBATh B CBOUX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOCXKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSIMU
Y COLMAJIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B IIPOILIECCE COBMECTHOTO BBIIOJHEHUS
yueOHBIX, MO3HABATEIbHBIX U MCCIEIOBATEIbCKUX 3a7a4, YBaXUTEIBHOIO
OTHOIIEHUS K MHEHMIO OIIMOHEHTOB MpPH OOCYKJEHUU CIHOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COJIEpKAHMUS;

FOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOU IE€ATEIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TpakIaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOAY, YyBCTBAa OTBETCTBEHHOCTH NEPE]
Ponunoii, ropmoctu 3a CBOM Kpal, CBOXO PoauHy, CBOM SI3BIK U KYJIBTYDY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LHEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEIUI0 U NaMATHUKAM
OPUPOJBI, JOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTHSIX,
Tpyne;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCUUCKHMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OHMOJOTWH, MOHUMAHUS 3HAYECHHs OWOJOTHHM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOT'O 00IIECTBA;

uzeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN pOCCUICKOIO HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO MMOBEICHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEILCHMS,
OpUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSIM, CO3JAHUI0 CEMBHU Ha
OCHOBE OCO3HAHHOTO NMPUHATHUS LIECHHOCTEN CEMENHOMN KU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

SCTETHYECKOE OTHOLICHHEC K MUPY, BKIIOYast ICTCTUKY ObITa, HAYIHOTO U
TEXHIYCCKOT0 TBOPYECTBA, CIIOPTA, TPY/Q, OOLICCTBEHHBIX OTHOLICHHIL

NOHUMAHHUE HMOIMOHAIBHOTO BO3ACHCTBHUS KUBOW MPUPOABI H €€
LEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BHAAX MCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GopMHUpPOBaAHUSA KYJIbTYpPbI 310POBbS U
3MOIHUOHAJIBHOIO 0JIArONMOJIyYHs:

NOHMMAaHWEe W peanu3anus 370pOBOTO U Oe3omacHoro obpasa >KH3HU
(3mopoBoe  mHTaHWE, COOJIOJACHUE THUTHCHUYECKUX TIPaBUI U HOPM,
cOQIaHCUPOBAHHBI PEXKUM 3aHATHH M OT/ABIXA, peryispHas Qundeckas
AKTUBHOCTB), OEpPEeXHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOLIEHUS K
COOCTBEHHOMY (DU3UYECKOMY U MCUXUUYECKOMY 370POBbIO;

NOHUMAHHWE LEHHOCTH TMPaBWJI HWHJIUBUAYAIbHOTO U KOJUIEKTUBHOTO
0€30MacHOro TMOBEIEHUS B CHUTYaIUsX, YTPOKAIOUIUX 370POBBI0 U JKU3HU
JIIO/ICH;

OCO3HAHHWE  TMOCJHEACTBUA W  HENPUATUS  BPEIHBIX  IMPUBBIUEK
(ynotpebeHust aakoroisi, HAPKOTUKOB, KypeHUsI);

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYZy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIOOHE;



TOTOBHOCTbh K AKTUBHOW AEATEIBHOCTU TEXHOJOTMYECKOM U COLUAIBHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATh u
CaMOCTOSITEJIBHO BBIIOIHATH TaAKYIO J€ATEIbHOCTD;

UHTEpPEC K pa3auuHbiM cdepaMm npodecCHuoHaIbHON JesATEIbHOCTH,
YMEHHE COBEpLIaTh OCO3HAHHBINA BHIOOP OyIylIel MpoPeccuu 1 peaan30BbIBaTh
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

FOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHUIO U CcamMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

AKOJIOTHYECKHU II€JIeCO00pa3HOe OTHOUIEHUE K MPHUPOAE KaK HCTOYHHKY
’KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJIOTMYECKON KYJBTYPhI: MPUOOPETCHHE ONBITA
IUIAHUPOBAHUS TOCTYNKOB W OIEHKHM HUX BO3MOXHBIX TMOCJIEACTBUN ISt
OKPYKAIOIIEN CPEBI;

OCO3HaHME TI100aJbHOTO XapakTepa KOJIOTHYECKUX MpodsieM U MmyTell ux
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMbIe MPU H3YyYEHUU OUOJIOTUU
3HAHUS W YMEHHS TPH pEIIeHWHd TpoOJieM, CBSI3aHHBIX C pallMOHAIbHBIM
IPUPOIOIONIb30BAaHUEM  (COONIOZICHHE TpaBUJ TOBEJIEHUS B  TIPUPOJE,
HAIPaBJICHHBIX HAa COXPAHEHHE PAaBHOBECUS B JKOCHUCTEMax, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEpHI);

AKTUBHOE HEMPHUATHE JICHCTBUM, TMPUHOCSIINX BPEI OKPYXKaIOIICH
NPUPOJHOMN Ccpejie, YMEHUE NMPOTHO3UPOBATH HEOJIATONPUSATHBIE HKOJIOTHYECKUE
NOCJIEICTBUS IPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJU4YME€ Pa3BUTOIO HKOJOTHYECKOTO  MBIIUICHHS, OSKOJOTHYECKOU
KyJbTYpbI, OIbITA JEATEIIBHOCTH 3KOJOTMYECKOW HAIpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBAThHCS UMHU B MO3HABATENIBHOW, KOMMYHUKATUBHON U COIIMATIBHOM
OpaKkTUKE, TOTOBHOCTM K Yy4YaCTHI0O B IPAKTUYECKOM JEATEIbHOCTH
AKOJIOTMYECKOI HAIlpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOT'O Ha JHAJIOTE
KyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MMOJHMKYJIbTYPHOM
MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOW M YUTATEIbCKOW KYJIBTYpPhl KaK CpE/ICTBa
B3aUMOJEHCTBHS MEXIY JIFOJIbMU U MTO3HAHUS MUPA;

NOHMMaHWe CrnenuPuKu OUOIOTMM KaK HAyKd, OCO3HaHHUS €€ poiu B
(dbopMHUpPOBAaHUHN PANMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU 1EIOCTHOTO
MPEICTABICHUS 00 OKPYXAIOIIEM MHUPE KaK O €IUHCTBE MPHUPOJIBI, YEIOBEKA U
oOIIecTBa, B MO3HAHWH MPHUPOJIHBIX 3aKOHOMEPHOCTEW W pelIeHUH MpobdiieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAYUMOCTH OMOJIOTUH JJISI COBPEMEHHOW ITUBUIIH3AIINN
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3/IaHUE TMEPCIIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemaTh pPEeCypCHbIe MPOOJIEMBI Pa3BUTHSA
YeJIOBEYECTBA, MMOMCKA MyTeH BHIXO/A U3 II00aTbHBIX SKOJIOTUUECKUX MPoOIeM
u obecreyeHHs TMepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATEHOMY
MCITIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (OPMHUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HHU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUH OHOJIOTMYECKUX 3HAHUUA B LEIAX
MOBBIIIEHUSI OOIEeH KyIbTYphl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, KakK



COCTaBHOM  4YacTH  (YHKIMOHAIbHOM  TPAMOTHOCTH  OOYy4YarolUXCH,
dbopMupyemoii npu U3y4eHuu OMOJIOTUH;

MOHMMAHWE  CYIIHOCTH  METOJIOB  TMO3HAHWS, HUCIOJB3YEMBIX B
€CTEeCTBEHHBIX HAayKaX, CIOCOOHOCTU MCMOJIb30BaTh MOJy4aeMble 3HAHUS IS
aHajau3a U OOBSCHEHUS SIBJICHUM OKPYXAIOIIEro MUpa U MPOUCXOASAIIUX B HEM
W3MEHEHUM, yMEeHHUe JeraTh 00OCHOBAHHBIC 3aKJIOUCHMSI HAa OCHOBE Hay4YHBIX
(aKTOB ¥ UMEIOIIMNXCS TAHHBIX C LEJbI0 TTOJIYYEHUs IOCTOBEPHBIX BHIBOIOB,;

CIIOCOOHOCTh CaMOCTOSITENIBHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS IS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOU JESATEIbHOCTH, TOTOBHOCTh OCYIIECTBIAThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO JIESITEIbHOCTh MHANBUIYATbHO U B TPYIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY 0Opa3oBaHUIO U
caM0o00Opa30BaHUI0, K AaKTUBHOMY TOJIYYEHHIO HOBBIX 3HAHUM MO OMOJIOTHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble  pe3yibTaThl  OCBOCHUS  y4eOHOro  mpeameTa
«buonorus» BKIIOYAOT: 3HAYMMBbIC IS (OPMUPOBAHUS MHPOBO33PEHUS
oOydJaromuxcs  MEXKIUCIUIUTMHAPHBIE  (MEXMpPEIMETHBIE)  OOICHAYyYHbBIC
MOHATHUS, OTPAXKAIOIIUE IIEJIOCTHOCTh HAYYHOM KApTUHBI MUpa U CIEHUPUKY
METOJOB TIO3HAHMS, HCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIeCTBO,
SHEpPrus, sBJICHHUE, NPOIECC, CUCTeMa, HaydyHbId (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJeJ0BaHME, HaOIIOJIeHHe, HU3MEpeHHe,
DKCHEPUMEHT U JIPYIHX), YHUBEPCAIIbHbBIE yueOHbIe JNEHUCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE, PpEryJISTUBHBIC), OOECIEeYNBAOIINE
¢dopMupoBanue (yHKIMOHAILHON T'PAMOTHOCTH M COLIMAIBLHON KOMIIETEHIIUU
oOy4Jarmuxcs, CIOCOOHOCTh OO0YYalONIMXCS  UCIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUSA U  YHUBEPCAJIbHbBIC
ydeOHbIe IEHCTBUS B IO3HABATEIILHOW U COIIMAJIBHOM MPAKTHKE.

MeranpenMeTHbIE PE3yIbTaThl OCBOCHUS MPOTPAMMBl CPEIHETO OOIIETOo
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBiaseHne  yHUBEPCAJIBHBIMM  Y4eOHBIMH  NO3HABATEJIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOATENHHO  (opMynUpOBaTh U  aKTyaIM3UPOBATH  MPOOJIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BATh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, cuHTE3a, CpaBHEHHWs, Kiaccupukauu, 000OIICHHs), pPacKpbIBAaTh
CMBICIT OMOJIOTMYECKMX TOHATHH (BBIACIATh HMX XapaKTepHbIE MPHU3HAKH,
YCTaHAaBIIUBATh CBSI3U C IPYTUMU NOHATUAMMU);

ONpeNeNaATh LEeNu ACSATEIbHOCTH, 3ajJlaBasi mapameTpbl MU KPUTEpUHU HUX
JNOCTVKEHUSI, COOTHOCUTH PE3YJbTAThl JIEITEIBHOCTH C ITOCTaBICHHBIMHU
LETISIMU;

UCTIOJIb30BaTh OWMOJOTHYECKHE TOHATHS Uil OOBsICHEHUS (HaKTOB U
SIBJIEHUM )KUBOW MPHUPOJIBL;

CTPOUTH JIOTUYECKHUE paCCYyX IeHUsA (MHIYKTHBHBIE, JAEAYKTHUBHBIE, IO
aHAJIOTUH), BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEYMSI B PAaCCMaTPUBAEMBIX
SABJICHUSX, GOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;



MPUMEHSATh  CXEMHO-MOJICTIBHBIC  CPEACTBA I MPEACTABIICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHUECKHX OOBEKTaX,
a TakKe TMPOTHBOPEYM pPAa3HOTO POJA, BBISABICHHBIX B  PAa3JTHYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIU3a UMEIOITUXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICATCIIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
PE3YJIBTATOB LEJSAM, OIICHUBATH PUCKH TIOCIICICTBUN JEATSILHOCTH,

KOOPJIWHUPOBATh W  BBIIOJHATH pPabOTy B YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 6a30BbIE HCCJIEN0BATEIbCKHE IEHCTBHA:

BJIQJCTh  HABBIKAMHM  y4eOHO-HCCIICIOBATEILCKOH M MPOCKTHOM
NCSATENBHOCTH, HABBIKAMH  pa3pelieHUss Mpo0JieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY TMOWCKY METOIOB PEIICHHS MPAKTHUYCSCKUX
3aJ1a4, IPUMCHCHHIO Pa3IMYHBIX METO/I0B ITO3HAHMS;

UCIIOJIb30BaTh PA3JIMYHBIC BHJIBI JCATCIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHMS, €r0 HWHTEPIPETAIlMH, MPEOoOpPa30BaHUI0O M MPUMEHEHUIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3JIaHUN YY€OHBIX U COITMATBHBIX MPOCKTOB;

dbopMHupOBaT,  HAay4YHBIA  THII ~ MBIOUICHUS,  BIAJCTh  HAYYHOU
TEPMHUHOJIOTUEH, KITFOUEBBIMU MTOHATHAMHU U METO/IaMH;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3ajJaud B OOpa30BaTEIIBLHOM
JCSATEITBHOCTH U )KM3HCHHBIX CUTYaIUsX;

BBISIBJISITh MPUUYMHHO-CIEACTBEHHBIE CBA3M M aKTyaIU3UpOBATH 3ajady,
BBIIBUTATh TUIOTE3y €€ pelieHusi, HaXOAUTh apryMEHTHl I J0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATHh TOJYYEHHbIE B XOJ€ pEIICHHs 3aJaddl pe3yibTaThl,
KPUTHYECKH OIEHUBATH MX JIOCTOBEPHOCTh, IMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX yCIIOBUSX;

J1aBaTh OIICHKY HOBBIM CHUTYaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITH IEJICHANPABICHHBIN MOUCK MEpPeHoca CPECTB U CIOCOOOB
JIEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh NIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO 00JacTh
KU3ZHEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTEH;

BBIJIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHMHAIBHBIE TIOJIXO0/IbI U PEIICHNUS,
CTaBUTH IPOOJIEMBI U 33/1a4H, JIOMYCKAIOIHE aJbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX uWHGMOpMauu (TeKcTe
y4e0HOTO TOCOOMS, HAYYHO-TIOMYJSIPHOW  JUTEparype, OMOJIOTUYECKUX
CJIOBapsiX M CIPABOYHUKAX, KOMIBIOTEPHBIX Oa3ax maHHBIX, B WHTepHETE),
aHAIN3MUPOBATh WH(OPMALMIO PA3IUYHBIX BHAOB M (OPM INPEACTABICHHMS,
KPUTHUYECKU OIICHUBATH €€ JJOCTOBEPHOCTh M HETPOTHBOPEUYNBOCTH;

dbopMyIHpOBaThH 3aMPOCHl M TPUMEHSITh PA3JIUYHBIE METOBI ITPH TTOUCKE U
orbope Owonormyeckor wuWHGOpPMAIMKM, HEOOXOAUMOW IS BBIIOJHCHUS
y4eOHBIX 3a/1a4;

pHOOPETATh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJIbTYPy aAKTHBHOTO  HCIIOIH30BAHUS
Pa3TUYHBIX TIOUCKOBBIX CUCTEM;



CaMOCTOATEJIbHO  BBIOMpAaTh ONTUMAJIbHYI0 (OpMY MpPEICTaBICHUS
Oouonornyeckoil uHpopmanuu (cxeMbl, Tpaduky, aUarpaMMbl, TaOJIULIbI,
PUCYHKH U IpYTOE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KayeCTBE CpeICTBa HIpu padoTe ¢
Oouonornyeckoil uHpoOpMalMe: NPUMEHSATh XUMHUYECKHE, (QU3NYECKUEe U
MaTeMaTU4YeCcKrue 3HaKu U CUMBOJBI, (hOpMYyJibl, a0OpeBHATYPYy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKUE  CPEACTBA
HAarJIAIHOCTH;

BJaJ€Th  HAaBbIKAMM  pAClO3HAaBaHMS M  3alIMThl  MH(POPMALUH,
MH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMH J1€iCTBUSIMH

1) o6meHue:

OCYLIECTBJISITh KOMMYHHMKAllMd BO BceX cdepax IKHU3HU, aKTUBHO
y4acTBOBATh B JHUAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIAaeMOUN TeMbl
(yMeHHe 3amaBaThb BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCUTEIBHO
BBIMOJHEHUS MIpeAJIaraeMou 3a7aun, YUUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
NO3UIUHI APYTHX YYaCTHUKOB IMAJIOTA WU AUCKYCCHH );

pacno3HaBaTh HeBepOalbHbIE CpPEJICTBA OOIIEHHS, MOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(MIMKTHBIX CUTYaIUM,
YMETh CMSITYaTh KOH(MIUKTHI U BECTU NIEPETOBOPHI;

BJIa/IETh PA3JIMUYHBIMU CIIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS, TOHUMATh
HaAMEpEeHUsl JAPYTuX JIOAeH, TPOSBIATh YBAXKUTEIBHOE OTHOIIEHHE K
co0eceTHUKY U B KOPPEKTHOU popme hopMyarpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BaHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeSITeJIbHOCTh:

NOHMMAaTb ¥ HUCIOJBb30BaTh  IPEUMMYIIECTBA  KOMAHIHOM W
UHIMBUIYabHOM  pabOThl MpU  peUIeHHMH OHOJOTMYECKOW  IMpOoOJIEeMBI,
00OCHOBBIBAThH HEOO0XOAMMOCTh IIPUMEHEHUS IpyIIOBBIX bopm
B3aUMOJICHCTBHS TP PEIICHUH YU4eOHOH 3a/1a4u;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX IEHUCTBUHM € YUETOM OOIIMX
MUHTEPECOB U BOBMOXXHOCTEM KaXKJA0r0 YieHa KOJJIEKTHBA,

OPUHUMATh I€JIM COBMECTHOM JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JTOCTHUKECHUIO: COCTaBJIATH IUIAH JICHCTBUI,
pacnpenensiTe pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXAaTb pPE3yJbTaTbl
COBMECTHOM pabOTHI;

OLICHMBAaTh KAadyeCTBO CBOEr0 BKJIAJa M KAXKIOINO y4aCTHHKA KOMaH[bl B
OOIIMii pe3ynbTaT MO pa3pabOoTaHHBIM KPUTEPHSIM;

npeajgaraTtb HOBBIE IPOEKTHI, OLICHMBATh HJAEH C TMO3UIUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISITh MO3UTHBHOE CTPATETMYECKOE IOBEJACHHE B Pa3IUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh HHUIIMATHBHBIM.

OBiageHne yHMBepPCAIbHBIMH PeryJIsTHBHBIMU AeHCTBHUAMM:

1) camoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBIABIECHUS NPOOJIEM U HX
pELICHMS B )KM3HEHHBIX U YUEOHBIX CUTYAIUsX;

BBIOMpAaTh Ha OCHOBE OMOJIOIMYECKUX 3HAHUM 1IEJIeBbIE M CMBICIOBBIE
YCTaHOBKHU B CBOMX JEHCTBUAX U MOCTYIKAaX 10 OTHOLIEHUIO K JKUBOM MTPUPOJE,
CBOEMY 3/10POBBIO U 3/I0POBbI0 OKPYKAIOLIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJISITh ~ ITO3HABATEIBHYIO  JIESITENBHOCTD,
BBISIBIISITh MPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3aJaud B
00pa3oBaTeIbHON NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBISATh IUIAH PEIHICHUs NOpoOieMbl € Yy4ETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUI;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacliMpATb  paMKH  y4yeOHOro TNpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEAIIOYTEHNM;

Jenatb ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIHN OTIBIT;

CIOoCOOCTBOBaTh (POPMUPOBAHUIO M MPOSABICHUIO LIUPOKOW 3PYAHULIMU B
pa3HbIX 00JIacTAX 3HAHMM, MOCTOSHHO MOBBIMIATH CBOM 00pa3oBaTENbHBIA U
KyJbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B J€ATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABBIKAMHM IIO3HABATENILHOW pedJeKCHd Kak OCO3HAHUs
COBEpIIAEMbIX JIEUCTBUI M MBICIUTEIBHBIX MPOILIECCOB, MX PpE3yJIbTaTOB U
OCHOBaHHUM, UCTOJIB30BaTh MPUEMBI PePIICKCUH JIJIsl OLIEHKH CUTYyalluu, BbIOOpa
BEPHOTO pelICHUS;

YMETh OIIEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATHh PEIICHHS IO HX
CHI)KECHHUIO;

NPUHMMAaTh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTAaTOB
NEeSATENbHOCTH;

3) npuHATHE ceds U APYTUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IPUHMMATh MOTHBBI M ApPryMEHTBl IPYIMX IIpU aHAIM3€ PE3YyJbTaTOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JIPYrUX Ha OLINOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro YeJ0BeKa.

INPEAMETHBIE PE3YJIBTATBI

[Ipenmetnbie pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT cHelupUUecKkne sl y4eOHOro TpeaMeTra
«buonorus» HayuyHbIE 3HAHHS, YMEHHUS U CHOCOOBI JCHCTBUI MO OCBOEHUIO,
UHTEpIpETalMd W TOpeoOpa3oBaHUIO 3HAHUWM, BUIBI JI€STEIBHOCTU IO
MOJIYYEHHUIO HOBOTO 3HAaHMS M NMPUMEHEHUIO 3HAHUWA B Pa3IMYHBIX YYEOHBIX
CUTyallusiX, a TaKXE€ B pPEalbHbIX >XU3HEHHBIX CHUTYallUsX, CBA3aHHBIX C
Oouonorueil. B mporpamMmMe mpeaMeTHBIE pe3yJabTaThl MPEACTABICHBI IO TOJlaM
00yJeHUSI.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO npeamMera «buomorus» ¢ 10
KJlacce NOMKHBI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCHIMCKUX H 3apyOCKHBIX YYCHBIX-OMOJOTOB B pPa3BUTHE OWOJIOTHH,
(YHKIIMOHAJILHOM TPAMOTHOCTH YEJIOBEKa JIJIsl pEUICHUS )KU3HEHHbIX 3a]1a4;



YMEHHUE PACKPBIBATH COJIEp>KaHHE OMOJIOTMYECKUX TEPMUHOB U MOHATHM:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonu3Mm (0OMEH BEIIeCTB M MpeBpalleHUE
SHEPIruM), TroMeocTa3 (CaMOperyJisiiusi), ypOBHEBas OpraHu3alusl >KHUBBIX
CUCTEM, CaMOBOCITPOU3BEICHHE (penipoaykiusi), HACJIEJICTBEHHOCTb,
W3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE Wu3JlaraTb OHOJIOTHYECKUE TEOpUHU (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, LIEHTpajdbHas OOTMa MOJEKYJsSIpHOM Ouosoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BapunoBa) u yueHus (0 HeHTpax MHOToo0pasus u
MPOUCXOXKIEHUsI KyJIbTypHbIX pacteHuid H. W. BasuioBa), omnpeaenarsb
T'PaHUIIBI X PUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BJIaJIETh METOIaMHU HAYYHOTO TTO3HAHUS B OMOJIOTHHU: HAOII0ICHUE
U OTIMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUM, OpTaHU3allMs U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIJBIJKCHHE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXY HUCCIEAYyeMbIMH BEJIMUYMHAMH, OOBSICHEHHUE MOJYYCHHBIX
PEe3yIbTAaTOB, UCIOIL30BAHHBIX HAYYHBIX MOHATHM, TEOPUN U 3aKOHOB, YMEHHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB,;

yYMEHUE BBIJICSATh CYIIECTBEHHBIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPHUOT
U DYKapUOT, OJHOKJIETOYHBIX U MHOTOKJICTOUYHBIX OPraHU3MOB, OCOOEHHOCTHU
IIPOIIECCOB: OOMEHA BEIIECTB U MPEBPAIICHUs] SHEPTUU B KJIETKe, (POTOCUHTE3A,
IJIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XEeMOCHHTEe3a, MUTO3a, Meho3a,
OTUIOJIOTBOPECHUS, PA3MHOXKCHHS, WHIWBHUAYaJbHOTO PpPAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTh MOJyYCHHBIC 3HAHUS JJIS1 O0BSICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SBJICHUMN, JUISI TPUHSITHS MIPAKTUYECKUX PEIICHU B TOBCEAHEBHOM
KU3HA C 1EIbl0 oOecreueHusi O€30MacHOCTH CBOETO 3J0POBBS U 3/I0POBbA
OKpYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpUpoaHON cpenie, MOHMMaHUuE HEOOXOIUMOCTH MCIOJIb30BaHUS
JTOCTHXKEHUN COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOTHH JUIsl pallMOHATBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelniaTh DJJIEMEHTApHbIE TEeHETHYECKHWE 3a/layd Ha MOHO- U
TUTHOPUAHOE CKpEIMBAaHUE, CILEIJICHHOE HACIEJOBAHUE, COCTABISATH CXEMbI
MOHOTHOPUTHOTO CKpEIIUBAHUS JIJIs TIpeICKa3aHus HACIEeJOBAaHUS IPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBITOJHATH JJA0OpPATOPHBIE U MPAKTUUECKHEe padOThl, COOIIOIATH
npaBuia Ipu padbore ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATh HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pPa3TUYHBIX HCTOYHUKOB (CpeJcTBa MaccoBOM HMH(OpMAIMK, HAYYHO-
MOMYJISPHBIE MaTEePUANIbl), ITHUYECKHE aCHEKThl COBPEMEHHBIX HCCIICIOBAaHUHN B
OMOJIOrUH, MEIUIINHE, OMOTEXHOJIOTHH;

yMEHHE CO3/7aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHWS,
0000mass OMOJOrHYeCKyr0 HH(POpMAIUI0 U3 HECKOIBKHMX HCTOYHHKOB,
IPaMOTHO HMCTIOIH30BaTh MOHSATUHHBIN anmapat OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS YueOHOTO npeamera «bromorus» 6 11
KJlacce NOMKHBI OTPAXKaTh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJU OHWOJOTHH B CHCTEME
HAy4YHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHHH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIaje
POCCUMCKMX | 3apyOeKHBIX YUYEHBIX-OMOJOTOB B pa3BUTHE OMOJIOTHH,
(YHKITMOHAIPHON TPaMOTHOCTH YEJIOBEKa JJISl PEIICHUS KU3HCHHBIX 3a/1a4;



YMEHHE PacKphIBaTh COACpKaHUE OMOIOTHYECKUX TEPMHUHOB M TTOHSITHIA:
BUJI, TOMyJsuusi, TeHODOHJ, DSBOJIOLUMS, JBIXKYyIIUE CHIbl ((PaKToOpshl)
ABOJIIOIHH, MPUCTIIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHueE,
AKOJIOTHYECKHE (DAKTOPBI, IKOCUCTEMA, TIPOAYIIEHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LEeTH MMUTaHUs, YKOJIOTUYeCcKas MupaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3JaraTh OWOJOTHYECKHE TEOpPUHU (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPUS DBOJIOIWH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HanpaBiIeHUN U
nytedt sBomtonnu A. H. CeseprioBa, yuenusi o 6uochepe B. 1. Bepnaackoro),
OTIPEICIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMCHHE BJIaJICTh METOIaMHU HAyYHOTO TTO3HAHUS B OMOJIOTHH: HAOJI0ICHNE
Y OIMCAHME KUBBIX CHCTEM, ITPOIIECCOB M SIBJICHHIA, OpraHu3aIys ¥ MPOBEICHUE
OMOJIOTUYECKOTO  DKCIICPUMEHTA,  BBIIBIDKEHHWE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJY HCCICAYEMBIMU BEIWYMHAMU, OOBSICHCHHE TOJyYEHHBIX
PE3YJIBTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHH, TEOPHH U 3aKOHOB, YMCHHE
JIeIaTh BBIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMCHHE BBIICIATH CYIICCTBEHHBIC NMPH3HAKH CTPOCHUS OHOJIOTMYCCKHX
O00BEKTOB: BWJIOB, MOMYJAIWNA, NPOAYICHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOTeOIIEHO30B U JIKOCUCTEM, OCOOCHHOCTH TIPOIIECCOB: HACIEICTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa30BaHus,
IPHUCIIOCOOJICHHOCTH OpPraHU3MOB, JEHCTBHS 3KOJIOTHUYECKUX (PaKTOpOB Ha
OpraHW3MBbl, IIEpEHOCa BEIISCTB W TIOTOKA DJHEPrUM B JKOCHUCTEMaX,
AHTPOIIOTCHHBIX M3MCHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpoTa
BEIIECTB M OMOT€OXUMUYECKUX ITUKIIOB B Onocdepe;

yMEHHE PUMEHSTh TOJYYSHHbIC 3HAHUS I O0BSICHEHUST OMOJIOTMYECKIX
IIPOLIECCOB U SBJICHUMN, JISl IPUHATHUS MIPAKTUYECKUX PEIICHUN B TTOBCEIHEBHOM
KU3HA C IEeNbl0 oOecriedeHruss O€30IacHOCTH CBOETO 3/0POBbS U 30POBBS
OKPYXAIOIUX JIIOIeH, COOJIOEHUS HOPM TPaMOTHOTO TIOBEJACHHS B
OKpYXalolen MpUpoaHON cpelie, MOHMMaHUue HEOOXOIUMOCTH UCIOJIb30BaHUS
JTOCTHXKEHUH COBPEMEHHOM OMOJIOTUH TS PALMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE peniaTh JJIEMEHTapHble OWOJOTHYECKHE 3aJlayd, COCTaBISAThH
CXEMBbI TIEPEHOCA BEIIECTB U SHEPTUU B IKOCHCTEMAX (1IN MUTAHUS);

yMEHHE BBITOJHATE J1JA0OpPATOPHBIE U MPAKTUUECKHEe padOThl, COOIIOIATh
nmpaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYIO0BAaHUEM;

YMEHHE KPUTHYECKU OIICHMBATh M HMHTEPIPETUPOBATH HH(OpPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHMs, BKJIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3
pa3TUYHBIX HCTOYHUKOB (CpelcTBa MaccoBoi HH(OpMaIuu, HAy4dHO-
MOMyYJsipHbIE  MaTepHalibl), pacCMaTpUBaTh TIOOAIBHBIE DKOJIOTHYECKHE
POOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UITHIO;

YMEHHE CO37aBaTh COOCTBEHHBbIC NMHCHMEHHBIE M YCTHBIE COOOIICHHS,
0000mas OHMOJOTHYECKYI0 HWH(POpMAIUI0 M3 HECKOJIbBKHUX HCTOYHHKOB,
IPaMOTHO WCIIOJIB30BATh MTOHSATUHAHBIN ammapar Ouomnorumu.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
Ne HaumenoBauue KoanyecTBO 4acoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aesioB U TeM KonrtpouabHubie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
| nporpamMmbl padoThI padoThI
bubmmoreka [{OK
1 b
MOTIOTHA Kak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
9 JKuBbie CHCTEMBI 1 UX 1 0 bu6moreka [IOK
Opra"u3amus https://m.edsoo.ru/7f41c292
3 XUMHYECKUN COCTaB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 KuznenesTeapbHOCTh 6 0 bubnuorexa [JOK
KJIETKU https://m.edsoo.ru/7f41c292
PazmHOXeHue u
5 e 5 1 bu6moreka [IOK
ALY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHocts u
6 U3MEHYUBOCTH 8 1.5 Eubmorexa ITOK
' https://m.edsoo.ru/7f41c292
OpraHu3MoOB
7 Cenekuusi OpraHu3MOB. 3 0 bubnuoreka [JOK
OcCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOC BpEMA 1 0 https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO 34 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

YACOB I10 ITPOTPAMME




11 KJIACC

HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (LH(PPOBbIE)
pa3ie/ioB U TEM Konrpoabubie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbi padoThI padoTsI
1 DBOJIOINMOHHAS 9 0 1 bu6moteka [IOK
ouosorus https://m.edsoo.ru/7f41cc74
Bo3HukHoBeHue u Bu6 1OK
HOINOTEKA
2
Da3BHTHE HH3HH 9 0 0.5 https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmel 1
3 OKDYKAOMIAS 5 0 1 bu6mmoreka [IOK
Pyx https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 3KOJIOTHYECKUE 9 0 0 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMEI
5 PesepBHOE Bpemsa 2 0 0 Bubmrorexa ITOK
p p https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

I[TIPOTPAMME



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 IIVIAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBO 4acoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonrtpouabHubie IIpakTnyeckue
Bceero U3ydeHust oOpa3oBaTtejibHbIE
/ padoThI padoThI
0 pecypchl
bubmmoreka [JOK
B https://m.eds00.ru/863e612
HOJIOTHS B CHCTEME
1 a 1 0 0 2
YK https://m.eds00.ru/863e632
d
MeToabI TO3HAHUS
YKUBOU TIPUPOIBIL.
[TpakTrueckas padota Ne
bu6mmoreka [IOK
1 «Mcrmonp3oBanme
2 1 0 0.5 https://m.eds00.ru/863e612
pPa3IMYHBIX METOJOB TIPU )
U3y4YECHUU B
OMOJIOTHYECKUX
00BEKTOBY
bubmuoreka [JOK
Buonoruueckue CHCTEMBI,
3 1 0 0 https://m.edso00.ru/863e656
MIPOLIECCHI U UX U3YUEHUE 4
XUMHYECKUN COCTaB bu6mmoreka [JOK
4 kneTku. Bomga u 1 0 0 https://m.edso00.ru/863e674
MUHEpaJbHbIE COJIU e



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e

beaku. CocraB u

bubmnoreka [IOK

5 0 https://m.edso0.ru/863e6b7
CTpO€HHE OEIKOB )
depmMeHTh —
OMOJIOTUYECKHE
KaTaJn3aTopPHI.
JlabopaTtopHnast pabota No bubnuotexa [JOK
6 1 «M3y4yenne 0.5 https://m.edsoo.ru/863e6b7
KaTaJIuTHYECKOU 2
aKTUBHOCTH (DEpMEHTOB
(Ha MpUIMepe aMHIIa3hl
WJTU KaTajiasbl)»
bu6moreka [IOK
7 VYrneoapl. Jlumumbt 0 https://m.edso0.ru/863e687
0
bu6moreka [IOK
HyxiienHoBbIE KUCTOTHI.
8 0 https://m.edsoo.ru/863e6d5
ATOD c
Hcropust u meToap1 bubnuoreka [JOK
9 W3Yy4YEHUS KIICTKH. 0 https://m.edso0.ru/863e6e8
Knerounas teopust 8
Kn
10 €TKa Kak LeI0CTHas 0 BuGmorexa LIOK
KUBasl CUCTEMA
Crpoenue bubnuoreka [JOK
11 J3YKapUOTUYECKOU 05 https://m.eds00.ru/863e6ff0

kietku. JlaboparopHas
pabota Ne 2 «/3y4yeHune

https://m.edso0.ru/863e716
c



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

CTPOEHHUSI KJIIETOK
pacTeHui, )KUBOTHBIX,
rpuOOB M OaKTEPHIA IO
MHKPOCKOTIOM Ha
TOTOBBIX
MHUKpOIIpenaparax u ux
OITMICAHHE

OOMeH BEILIECTB WIIH

bu6morteka [IOK

12 0 https://m.eds00.ru/863e766
MeTaboJI3M c
bu6moreka [IOK
13 Potocures. 0 https://m.edsoo.ru/863e7c9
XeMocHHTE3 8
. bu6moreka [IOK
14 DHepreTuuecKuii 0OMeH 0 https://m.edsoo.ru/863e7aae
Ku3HeHHBIN UK
KJIETKHU. [leeHne KICTKH.
Muro3. JlabopaTopHas
pabota Ne 3 bubnuoreka [JOK
15 «Hab6nronenne Mmurosa B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYMKA 4
KOpeIllKa JyKa Ha
TFOTOBBIX
MHKpOIIpernapaTax»
Buocunte3 Oenka. bu6mmoreka [JOK
16 Peakuus MmatpudHOro 0 https://m.edso0.ru/863e796

CHHTC3a

€



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

bubmnoreka [IOK

Tpancnsauus —
17 0 https://m.eds00.ru/863e796
onocuHTe3 OeJIKa 5
Hexnerounsie hopmbl bubmorera [JOK
18 0 https://m.edsoo.ru/863e754
KU3HU — BUPYCHI 0
bu6morteka [IOK
o https://m.edso0.ru/863e81b
19 OPMBI Pa3MHOXKEHUS 0 6
OPTaHH3MOB https://m.edsoo0.ru/863e831
e
bu6moreka [IOK
20 Meii
eHos 0 https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue U pa3BUTHE
MMOJOBBIX KIIETOK.
Ormio10TBOpEHKE.
bu6moreka [IOK
JlaGopaTtopnast pabota No
21 0.5 https://m.edsoo.ru/863e81b
4 «M3y4yenue cTpoeHus 6
IMOJOBBIX KIIETOK Ha -
TOTOBBIX
MHKpOIIpernapaTax»
bubmuoreka [JOK
NunuBunyansHoe
22 0 https://m.edso00.ru/863e843
pa3BUTHE OPraHU3MOB 6
I'eneTuka — Hayka o
YK bu6mmoreka [JOK
23 HaCJIEACTBEHHOCTH U 0

U3MCHYNBOCTH

https://m.edso0.ru/863e86f2



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2

3aKOHOMEPHOCTHU

HacJIeIOBaHUS bu6mmoreka [IOK
24 MIPU3HAKOB. 0 https://m.edso0.ru/863e887
MounorubpuaHoe 8
CKpEIIMBaHUE
UTHOpUIHOE
A P bu6morteka [IOK
CKpeniuBaHue. 3aKoH
25 0 https://m.edso00.ru/863e89a
HE3aBUCHUMOTO 4
HacCJICAOBaHWs IIPU3HAKOB N
CuerieHHoe
HacJIeJOBaHNE
MIPU3HAKOB.
JlabopaTtopnast pabota No
5 «A3yuenue bubnuoreka [IOK
26 pe3ynbTaToOB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHIHOTO 0
JTUTHOPHUTHOTO
CKpEITUBaHUS Y
JpO30¢ Ul HA TOTOBBIX
MHKpOIIpenapaTax»
I'eneruxka noima.
bubmuoreka [{OK
Hacnenosanue
27 0 https://m.edso0.ru/863e8c6
MIPU3HAKOB, CIEIICHHBIX 0
C IOJIOM N
M3MeHuYnBOCTE.
bu6mmoreka [JOK
28 HenacnencrBennas 0.5

N3MCHYHNBOCTD.

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

Jlaboparopnast pabota Ne
6. N3yuenue

MO (UKAITTOHHO K
W3MEHYHMBOCTH,
MOCTPOCHHE
BapHALMOHHOTO psiia U
BAPUALIMOHHON KPUBO»

Hacnencrrennas
HU3MEHYUBOCTD.
29 JlabopaTtopnast pabota No 0.5 bubnuorexa [JOK
7. «AHAIU3 MyTalil y ' https://m.edsoo.ru/863e8efe
JpO30(¢ B HA TOTOBBIX
MHKpOIIpenapaTax»
bu6moreka [IOK
30 I'eneTnka yenoBeka 0 https://m.edso0.ru/863e8d7
8
Pe3epBHbIit ypok.
O06o06meHue 1Mo TemMe
31 «HacnencrBeHHOCTE U 0 bu6mmoreka [IOK
W3MEHYHMBOCTD
OpraHU3MOBY
Cenexius Kak HayKa u bubmorera [JOK
32 0 https://m.edsoo.ru/863e921
poriecc 4
MeToapl U JOCTHXKCHUS bu6mmoreka [JOK
33 CEJICKIIMU PaCTEeHUM U 0 https://m.edso0.ru/863e921

KHUBOTHBIX

4



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

buorexnoorusa xak

34
0TpacJib MPOU3BOJICTBA

bubmnoreka [IOK

https://m.edso0.ru/863e933
6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosanyecTBo 4yacoB
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero U3y4YeHUs o0pa3oBaTe/ibHbIE
/ padoThI padoTsbI
pecypcsbl
n
DBOJIIOIHS U METOJIBI €€ brbmorexa [TOK
1 5 A 1 0 0 https://m.edso0.ru/863ea20
W3YYCHUS o
Hcropus pazsutus bubnuoreka [JOK
2 Mpe/ICTaBIeHU 00 1 0 0 https://m.edso0.ru/863e957
IBOJIIOIINHA 0
bu6mmoreka [IOK
3 MukposBoTIOIHUS 1 0 0 https://m.edso0.ru/863e9cl
e
[Monmynsuust kak
JJIeMEHTapHas €IUHUIA
BHUJA U SBOJIIOLIMH. bubnuorexa [JOK
4 JlaGopaTopnas pabota No 1 0 0.5 https://m.edso0.ru/863e99c
1 «CpaBHEeHME BUJIOB 1O 6
MOP(OJIOrHIEeCKOMY
KPUTEPUIO»
JIBUKyIIHME CUIIBI bubmuoreka [JOK
5 (>nmemMeHTapHbIe 1 0 0 https://m.edsoo.ru/863e9da
(baxTOpBI) BOJIIOLIUU 4
6 EctecTBeHHbII 0TOOD U 1 0 0 bubnuoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

ero Gopmbl

https://m.edsoo.ru/863e9ed
0

Pe3ynbTaTe! 3BOIIOLMK:

MIPHUCTIOCOOJICHHOCTD
OpPraHU3MOB U
BUJI000pa30BaHueE.
7 JlabopaTtopHnast pabota No 0.5 bubnuotexa [JOK
2 «Onucanune ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOIEHHOCTH
opranusma u eé
OTHOCHUTEIILHOTO
XapaxkTepa
Hanpasnenus u nytu bubmorexa [OK
8 P - 0 https://m.edsoo.ru/863e9cl
MaKpOIBOJIOINH o
Heo6
9 COOPATHMOCTD 0 bu6mmoreka [IOK
IBOJIIOLIAH
10 Ucropus }KITI.SHI/I Ha 3emiie 0 Butmmorexa LIOK
1 METOJbI €€ N3YYCHUS
['umoTe3sr bubnuorexa [JOK
11 MIPOUCXOKACHUS KU3HU 0 https://m.edsoo.ru/863ea5a
Ha 3emie 6
Pa3BuTue )ku3Hu HA bubmuoreka [JOK
12 3emJie 1o ’pam u 0 https://m.edso0.ru/863ea6hb
IepHoaaM €
13 OCHOBHBIE ATaIbI 05 bubmuoreka [JOK

9BOJIIOIINHA

https://m.edsoo.ru/863ea8b



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

pPacTUTENLHOTO U
KHUBOTHOTO MHpA.
[TpakTtuyeckas padora Ne
1 «3yuenue
MCKOTIA€MBIX OCTaTKOB
pacTeHuil 1 KUBOTHBIX B
KOJUTEKIIUSX)

(@]

CoBpeMeHHas cuctema

bu6morteka [IOK

14 https://m.edso0.ru/863ea48
OpPraHHYECKOTO MHpa o

15 OBOJIIOLINS YeJI0BEKa bu6moreka [IOK
(a"TpOTIOTrEeHE3) https://m.edsoo.ru/863eac2c
JIBYOKyII€e CUIIbI bubnuorexa [JOK

16 (dakTopsI) https://m.edsoo.ru/863ead4
aHTPOTIOTeHE3a 4
OcHo e CTa

17 HOBHBIC CTaH bu6mmoreka [IOK
ABOJIIOLIMH YE€JIOBEKa
UYenoBeueckue packl U

18 MIPUPOIHBIC aIalITAIH bubmorexa [IOK

PHpOA A B https://m.edsoo.ru/863eaea2

YeJIoBeKa
PesepBHbIit ypok.
O00011IeHIE IO TEME

19 «Bo3HUKHOBEHHE U bubmuoreka [{OK
pa3BHUTHE KU3HU HA
3emue»

20 DKoJIorus Kak HayKa bubnuorexa [IOK



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

Cpenpl oOuTaHus u

bubnuoreka [IOK

21
IKOJIOTHYECKHEe (DaKTOPBI 0 https://m.edsoo.ru/863eafec
AbGunotnyeckue paKTopsl.
JlaboparopHas pabota Ne
3. «Mopdoornyeckue
0COOEHHOCTH PACTCHHIA
bu6morteka [IOK
13 Pa3HBIX MECT
22 0.5 https://m.edso0.ru/863eb10
OOHUTaHUA. o
JlabopaTtopHnast pabota No -
4. «BnusHue cBeTa Ha
POCT U pa3BUTHE
YepEeHKOB KOJIeycay
bu6mmoreka [IOK
23 buotnueckue dakTops 0 https://m.edsoo.ru/863eb34
8
OKOJIOTHYECKHE
XapaKTePUCTUKH
MO YJISILIAH.
24 [TpakTrueckas padota Ne 05 bu6mmoreka [IOK
2 «IloncyéT mIOTHOCTH
MOTYJISIUI pa3HBIX
BHJIOB PAaCTCHHIN»
bubmuoreka [JOK
CooOrriecTBa OpraHu3MoB
25 0 https://m.edsoo.ru/863eb46
— OHOLIEHO03 N
26 DKOJOTUYECKUE CUCTEMBI 0 bubmuoreka [JOK

(3K0CcHCTEMBI)

https://m.edso0.ru/863eb46



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

a
OCHOBHBIC TIOKa3aTeIN
9KOCHCTEMBI. Bu6 110K
noIMoTEeKa
27 2
KOJIOTITHECKie . 1 0 https://m.edso0.ru/863eb5fa

nupamuibl. CBolicTBa
skocucteM. CyKueccus

28 [Ipupoanbie 3KOCcHCTEMBI 1 0 bubnuoreka [IOK
A

29 HIPOTIOTEHHRIE 1 0 bu6moreka [IOK
9KOCHCTEMBI
buocdepa — rmobanpHas bubmorera [JOK

30 1 0 https://m.edsoo.ru/863ebb5
KOocHUCTEMa 3eMIIH .
3aKOHOMEPHOCTH bubnuoreka [JOK

31 CYIIECTBOBAHUS 1 0 https://m.edsoo.ru/863ebdl
ouochepsl 6
4

32 CIOBEHECTRO B 1 0 bu6mmoreka [IOK
ounocdepe 3emaun
C bu6mmoreka [IOK

OCYIIIECTBOBAHHE

33 1 0 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YETIOBEYECTBA .
PesepBHbIN ypoK.
O00011IeHIE TEMBI

34 1 0 bu6mmoreka [JOK
«CooOmecTBa 1
9KOJIOTUYECKHE CHCTEMbBD»

OBIIEE KOJIMYECTBO
34 2.5

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KVIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3c
cpeaHero oouero oopa3oBanus

CpopMHpPOBaHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYF
B (pOpMUPOBaAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MHpa
BKJIaJIE POCCHUUCKHX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTH!
TPAaMOTHOCTH YeJIOBEKA /ISl PEIICHUS )KM3HEHHBIX 3a/1a4

YMeHne packpbIBaTh COJIEp)KaHUE OHMOJOTHYECKUX TEPMUHOB U TIOHS
MeTaboau3M (0OMeH BeIeCTB W MpeBpallleHHe HHEpPruH), roMeocTa
OpraHu3aIus )KUBBIX CHCTEM, CAMOBOCIIPOH3BEIeHIE (PETIPOIYKITHS ), Ha
POCT ¥ pa3BUTHE

YMenue wuznaratb OHMOJIOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMH:
Mengens, T. Moprana, H.1. BaBunoBa) u yudeHus (0 IEHTpax MH
KynbTypHbIX pacrenuid H.W. BaBuiosa), onpenenste rpaHuIlbl HX PUMeE

YMeHue BlajeTh METOIaMH HAyYHOTO TO3HaHWs B Onojoruu (Habmroe
MPOIIECCOB M SIBJICHUW; OpraHW3aIs M TPOBEACHUE OMOJOTHYCCKOT
TUIIOTE3bI; BBISBJICHHE 3aBUCUMOCTH MEXIY HCCICIYCMBIMH BCITHYUE
PEe3yJIbTaTOB, UCIOJH30BAHHBIX HAyYHBIX TOHATHN, TCOPUH U 3aKOHC
OCHOBAHUH TIOJYICHHBIX PE3YJIHTATOR)

Ymenune BBIICTIATE CYIICCTBCHHBIC IIPU3HAKKW BUPYCOB, KJIIECTOK ITPOKAPHO
MHOTI'OKJICTOYHBIX OPraHMU3MOB; 0COOEHHOCTH IIponIeCcCcoB obMeHa BCIIIC
KJICTKCE, (bOTOCI/IHTGSa, IIACTHYECKOTO M SBHEPIre€THYCCKOI'O 06M€Ha,

OINIOJOTBOPCHUSA, pa3MHOXCHN, MHIAUBUAYAJIbHOT'O PA3BUTH OPraHHU3M

Ymenune IPUMCHATDL IMOJTYYCHHBIC 3HAHHWA IJIA OOBsICHEHHST OMOJIOTHYEC
IMPUHATHA ITPAKTHYICCKUX peI_HCHI/Iﬁ B HOBCCHHGBHOﬁ KHU3HHU B LECIIAX 00
3A0POBBA U 3J0POBbA OKPYKAIOIIHUX J'II-O,I[Gﬁ, CO6J'IIO,Z[€HI/I${ HOPM I'PaMOT!]
HpHpO,Z[HOﬁ cpeac; HIOHUMAHHUEC H606XO,I[I/IMOCTI/I HCIIOJIB30BaHHUA AOCTHM
OHMOTEXHOIOT U JJI palliOHAJIbHOT'O IIPUPO A0II0JIb30BAHUA

YMeHue peuiaTtb J3JIEMCHTAPHBIC TI'CHCTHYCCKHC 3ada4YhM Ha MOHO-
CIHOCIIJICHHOC HACJICAOBAHHUC, COCTABJIATH CXCMbI MOHOFI/I6pI/II[HOI‘O CK
HACJICAOBAaHUA [TPU3HAKOB Y OPraHM3MOB

YMeHMe BBINOJNHATE J1Ia0OpaTOpHblE M TMpaKTHYECKHe paboThl, COOIT
y4eOHBIM U J1ab0paTOpHBIM 000PYAOBaHUEM

YMmenue KPUTHYCCKU OLCHUBATH W HHTCPINPECTUPOBATH I/IH(i)OpMaI_II/IIO
BKIIIOYAOIIYHO TICCBAOHAYYHBIC 3HAHUA W3 PA3JIUYHBIX HCTOYHHKO]
MaTepI/IaHLI); OTUYCCKUC ACIICKThI COBPEMCHHBIX HCCJICIOBaHUN B OHoJIOor




10

YMeHue co3aaBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIE!
UH(POPMALIHIO U3 HECKOJIBKHX HCTOYHUKOB, 'PaMOTHO UCIIOJIb30BaTh MOH

11 KJIACC

Konx nposepsiemoro
pe3yJibTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa3(
cpeaHero oouero oopa3oBanus

CpopMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYUH
B (pOpMHUPOBaHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa
BKJIaJIE POCCHUUCKHX M 3apyOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BHUTH!
TPAaMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KM3HEHHBIX 3a/1a4

YMeHne packpbIBaTh COJAEpkKaHUE OMOJIOTHYECKUX TEPMUHOB U TIOHSITI
9BOJIIONMS,  JBWXKYIIME  CWJIbl  ((QakTOpbl)  HBOJIOLUU,  IPHC
BH1I000pa30BaHKE, IKOJIOTHIECKUE (PaKTOPBI, DKOCHUCTEMA, TTPOIYIICHTHI,
MMUTAHMS, SKOJIOTUUECKasi MUpaMuIa, OuoreoreHo3, onochepa

YMenne uznarath OHOJIOTHYECKUE TEOpUH (PBOJIFOIIOHHAs Teopus Y.
9BOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojplmieBoro cxojicrsa K.l
HarpaBJjeHui u myteit aBomroruu A.H. CeBepiioBa, yuenus o 6uocdepe
T'PaHMIBI MX IPIMEHUMOCTH K )KHBBIM CHCTEMaM

YMeHue BlaeTh METOIaMH HAydYHOT'O TIO3HAHUS B Owojiornu (Habmroe
MPOIIECCOB M SIBJICHUW; OpraHW3aIs M TPOBEACHUE OMOJOTHYCCKOT
TUIIOTE3bI; BBISBJICHHE 3aBUCUMOCTH MEXIY HCCIICTyeMBIMU BEIUYHE
PEe3yJIbTaTOB, WCIOJH30BAHHBIX HAYYHBIX MOHATHH, TCOPUH U 3aKOHC
OCHOBAHUH TIOJYICHHBIX PE3YJIbTATOR)

YMeHHe BBIICTATH CYIICCTBEHHBIC NMPU3HAKU CTPOCHUS OMOJOTHYECKIL
NPOJYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOI€OIICHO30B H 3KOCH
HACJICJICTBEHHOW HM3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BHIO00D:
OPraHU3MOB, JICHCTBUS YKOJOTHUECKUX (PaKTOPOB HA OPraHU3MBI, TICPEH(
9KOCHCTEMAX, aHTPOTIOICHHBIX M3MEHEHHUI B SKOCHCTEMAax CBOCH MeECT
OMOTEOXMMHUYECKUX IIMKIOB B Orocdepe

YMeHue MNPUMCHATH IOJYYCHHBIC 3HAHUSA JJIA O0OBsICHEHHST OMOJIOTHYEC
IMPUHATHA IMPAKTHYICCKUX peI_HCHI/Iﬁ B HOBCGHHGBHOﬁ KHU3HHU B LECIIAX 00
3A0POBBA U 3J0POBbA OKPYKAIOIIUX J'II-OI[GfI, CO6J'IIOZ[CHI/ISI HOPM I'paMOT!
HpHpO,Z[HOﬁ cpeac; NMOHUMAaHUEe HeO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA OOCTH
JJIL palluOHAJIBHOTO ITPUPOJO0IIOJIE30BaAHUS

YMeHue pemarh dJIeMEHTapHble OWOJIOTMYECKHE 3a7aud, COCTaBIISTI
SHEPTUU B IKOcHCcTeMax (LM MUTAHNSA)

YMeHHe BBINOJNHATE J1a0OpaTOpHblE M TMpPaKTHYECKHe paboThl, COOI
y4eOHBIM U J1ab0paToOpHBIM 000pPYAOBAaHUEM




YMeHHe KPUTHYECKH OICHMBATh W HMHTEPIPETHPOBATH WH(OOPMAIIHIO
BKJIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHMSI W3 Pa3IMYHBIX HMCTOYHUKO!
MaTepHalbl); paCCMaTPUBATh TI00ATBHBIE YKOJIOTHYECKHE MPOOIEMBI CC
OTHOIIECHHUIO K HUM COOCTBEHHYIO TIO3HUIIHIO

10

YMeHue co3maBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIIET
UH(POPMAIINIO U3 HECKOJIBKIX HCTOYHUKOB, 'PaMOTHO UCTIOJIB30BaTh MOH




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KIIACC
Kon IIpoBepsieMblii 3JIEeMEHT COEePKAHMS

1 buonorus kak Hayka

11 buonoruss — Hayka o xuBoW mpupojse. Posib Ouosnoruun B (OpMUpPOBAaHUU COBPEM
' Cucrema OMOJIOTHYECKUX HAYK

12 Metonpl MO3HAaHUS JKUBOM MpUpOAbl (HAOMIONEHUE, OSKCIEPUMEHT, OIMCAHME
' MOJIETMPOBAHNUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX)
2 JKuBbIe cucTeMBI U UX OpraHu3aIus

2.1 Kusblie cucteMbl (6MOCHCTEMBI) KaK MPpeAMET u3yueHus: ouonoruu. CBoiicTBa OMOCHCT

29 YpoBHUM oOpraHuzani OMOCHUCTEM: MOJIEKYISIPHO-TEHETUYECKUH, KIETOYHBIH, C
' BHJIOBOM, IKOCHCTEMHBIH, OnochepHbIi
3 XHUMHUYECKUH COCTAB U CTPOEHHUE KIIETKH

31 XWMHYECKUH COCTaB KIETKH. XHMHUYECKHE 3JIEMEHTBI: MaKpPOJIEMEHTBbI, MHUKPO3]

' BemlecTBa. OyHKIMK BOJIBI 1 MUHEPAJIBHBIX BEIECTB B KieTke. [lonnep:xanne ocMoTH
benku. CoctaB u cTpoeHue 0eTKOB. AMHHOKHUCIIOTH — MOHOMEpHI 0enkoB. HezameHnmn
AMMHOKHUCIIOTHBI COCTaB. YPOBHU CTPYKTYphl O€IKOBOW MOJEKYNIbl (TIEPBUT

3.2 YETBEPTUYHAS CTPYKTYpa). XUMHYECKHE CBOMCTBA ONIKOB. bruosornyeckue GyHKIUH |
®epMeHThl — Ouosiornyeckue KaranuzaTopbl. CTpoeHue (pepmMeHTa: aKTUBHBIM IEH
Kodepmentsl. Butamunbl. OTiimunst pepMEeHTOB OT HEOPraHUUYECKUX KaTaJIn3aTOPOB
VYrieBoapl: MOHOCaxapuabl (TJIOK03a, pubo3a U JIe30KCHPHO03a), aucaxapuisl (cax:

33 (Kkpaxmau, TJIMKOTeH, LeJUTt003a). buonornueckue GyHKIMH YTIeBOIOB.

' JIunuael: TPUTIIUIEPHIBI, CTEPOUIBI, hochomumuasl. I napodunbHo-ruapodhoOHbIC CB
aunuaoB. CpaBHEHHE YrIeBOI0B, OCIKOB M JTUMHUI0B KaK HCTOYHUKOB SHEPTUU
Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKIEMHOBBIX KHC

3.4
Crpoenue u pynkuuu PHK. AT®: ctpoenne u hyHKImm

3.5 Huronorusa — Hayka o kierke. Knetounas teopusi. MeToapl U3ydeHus: KIETOK

36 Knetka kak nenoctHas kxuBas cucrema. OOIue MpU3HAKU KJIETOK: 3aMKHYTas Hapy:

' KaK TeHEeTHYeCKUH amnmapar, CcTeMa CHHTe3a Oerka
Tunsl KJIETOK: SyKapuoTHUECKas U pokapruoTtudeckas. OcoOOEHHOCTH CTPOCHUS MPOK:

3.7 creHka Oakrepuil. CTpoeHMe sykapuoTHyecKOW KieTKd. OCHOBHBIE OTJIMYHS PACT
KJIETKH

38 [ToBepXHOCTHBIE CTPYKTYPHl KIETOK — KJIETOYHASI CTEHKA, TNIMKOKAIMKC, X (DYHKIIH

' cpoiictBa U ¢Gynkuuu. [luromnasma u e€ opranouasl. OgHOMEMOpaHHBIE OPTaHOU/IBI 1




(BIIC), anmapar 'ompaku, m3ocomsl. [1oayaBTOHOMHBIE OpraHOUb! KJIETKH: MUTOXOH
MUTOXOH/pUH U Turactua. Bunpsl miactua. HememOpaHHbIE OpraHOU B! KIETKH: PUOOCC
KIyTUKH. DYHKIIMM OpraHOUJI0B KIETKH. BrirroueHus

3.9

SAnpo — perynatopHblii HeHTp kieTku. CTpoeHue sapa: saepHas o000Ji0YKa, Kap
XpOMOCOMBI

3.10

TpaHcnopT BEECTB B KIIETKE

}KI/IBHCI[eﬂTeJH)HOCTI) KIICTKHU

4.1

OOmeH BemiecTB, WM METa00JIU3M. ACCUMUITALINS (TUTACTUYECKU OOMEH) U JUCCUMU
JIBE CTOPOHBI E€IMHOTO Tporiecca Meraboym3ma. THIBl OOMEHa BEIECTB: aBTOTP
(hepMEeHTOB B 0OMEHE BEIIECTB U MTPEBPANICHUH YHEPTHH B KIICTKE

4.2

®dotocunrte3. CeroBas M TeMHOBas (a3el (oTocuHTe3a. Peakuum (oTocHHTE3A
3HaueHue (HOTOCHHTE3a NI KU3HU Ha 3emie. BausHue ycnoBuil cpensl Ha (oTocn
MPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMmocHuHTe3. XeMOCHHTE3UPYIOIKE OakTeprn. 3HAUCHHE XEMOCHHTE3a JIJIs )KU3HU Ha

4.3

DHepreTuyeckuii oOMeH B KieTke. Paciernenyue BenecTB, BbICTICHHE U aKKYMYIUD:
sHepreTuueckoro oobmena. ['nmkomm3. bpoxkenune m ero Buabl. KucmopomHoe oKwc.
O hEeKTUBHOCTH YHEPTrETUIECKOTO 0OMEHA

4.4

Peakiun matpuunoro cuHte3a. ['enerndeckas uHpopmanus u JJTHK. Peanmzarus rene
I'enernueckuii ko U ero cBoictBa. Tpanckpumuusi — maTpuuHbiii cuHte3 PHK.
KonupoBanue amuaokucioT. Poss pubocom B OMocuHTe3e Oenka

4.5

Hexnerounsie dhopmbl xu3Hu — BUpychl. Mctopust oTtkpeiTust Bupyco (/.M. MBaHor
KU3HEACITEIIbHOCTH BUPYCOB. bakreprodaru. bosiesHu pacreHuid, )KUBOTHBIX U U
Bupyc ummynonedunmra uenoexka (BUY) — Bo3oymutens CIIW[a. Ilpodwumakr
3a00J1eBaHU

Pasmuoxkenue u HHIUBUAYAJIIBHOC Pa3BUTHUC OPraHU3MOB

5.1

Kiterounslii 1uKII, WM KU3HEHHBIM HUKI KieTku. MuTepdaza m murtos. Ilporec
Pennukamus — peakuust marpuuHoro cunte3a JIHK. Crpoenne xpomocom. Xpo
JIMTUIONAHBIA M TalIOMAHBIM XpPOMOCOMHBIE Habopbl. Xpomatuabl. LluTomoruu
UHAMBUIYAILHOTO PAa3BUTHS OPraHU3MOB.

Henenne knetkn — Muto3. Ctaaun muto3a. [Ipoueccsl, mpoucxoasmue Ha pa3HbIX
CMBICIT MUTO3a

5.2

(DOPMLI Pa3SMHOXXCHUA OpPraHnu3MOB: Oecrojioe M II0JIOBOE. Bunasr 0ecI10JI0ro0 ]
IIOYKOBAHUEC OJHO- MW  MHOI'OKJICTOYHBIX, cr[opoo6pa30BaHHe, BCTCTAaTUBHOC
KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHHUC IJIS1 CCIICKIUHN

5.3

[TonoBoe pa3MHOXKEHHE, €ro OTINYHUS OT OECHOJIOrO.
Meito3. Cragun wmenosa. Ilponeccel, npoucxozsmue Ha cragusax Menosza. Il
Kpoccunrosep. bruosornueckuii cmMbIC ¥ 3HAUEHUE MEH03a

5.4

I'ametorenes — mpouecc 0Opa3oBaHMs MOJIOBBIX KJIETOK Yy JKMBOTHBIX. IloJioBbIE
OOpa3oBaHue M DPa3BUTHE MOJIOBBIX KIETOK — TaMeT (CHepMaTo30uj, SHMIEKIEeTK
OCOGEHHOCTH CTPOEHUS SIMIIEKIETOK U criepMaro3ouaoB. OmnonotBopenue. [laprenor




5.5

NunuBuayansHOoe pa3BuTHe (OHTOTEHE3). DMOPHUOHAIBHOE pa3BUTHE (IMOpUOTEHE3). !
y TI03BOHOYHBIX JKMBOTHBIX: JApoOJIeHWe, racTpynsauus, opraHoreHe3. IlocTan
MOCTAIMOPHOHAIILHOTO PAa3BUTHUS: MPsAMOE, HEMpsiMoe (JIMUYMHOYHOE). BimsHue cj
(baxTOpHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Pocr u pa3Butre pactenuit. OHTOreHe3 I[BETKOBOI'O PACTECHHSI: CTPOCHHE CEMEHH, CTa/l

HaCJIeI[CTBeHHOCTI) 1 USMCHYMBOCTb OPIraHU3MOB

6.1

[Ipeamer u 3agaum reHeruku. Vcropus pa3sBUTHS I€HETHMKU. BKiax pocCHUCKUX H
FEHETUKU. MeToabl T€HETUKH (rMOpHUI0IOTMYECKUN, LUTOTr€HETUYECKUM, MOJEKY!
T€HETUYECKNE MOHATHA. | eHeThdecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIIUB!

6.2

3aKOHOMEPHOCTH HACJENIOBaHUS NPU3HAKOB, ycTaHOBIeHHble I'. Mennenem. Moo
eanHooOpa3ust ruOpuoB MepBoro nokojeHus. [lpaBuno nomuHMpoBaHuUs. 3aKOH pa
yiCTOTHI rameT. [lojiHOe U HemoJIHOe TOMUHHUPOBAHHUE.

JurubpugHoe ckpemuBaHHe. 3aKOH HE3aBUCHMOTO HACJIENIOBAaHUS IPU3HAKO
JUTUOPUIIHOTO CKpELIMBaHUs. AHamu3upyrollee cKkpeluBaHue. Vcrnosb30BaHnue aHa
OTIpeJIeNIEHUs] TEHOTHIIA 0COON

6.3

CuerieHHOe HacliejoBaHue INpu3HakoB. Padora T. Moprana mo CLENJIEHHOMY He
CLIETUIEHUS TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA. XPOMOCOMHAs TEOPHS HACIIEICTBEHHC
I'eneruka monma. XpoMOCOMHOE oOmpeaesieHre Tmojia. AYTOCOMBI U TOJIOBBIE
rereporaMeTHsle opranu3msl. HacnenoBanue npu3HaKkoB, CHEMICHHBIX C M10JIOM

6.4

M3menuyuBocTs. BHUABI M3MEHUYMBOCTH: HEHACJICACTBEHHAs M HAcJEICTBEHHASI. P«
W3MEHYUBOCTH. XapaKTePUCTHKA MOIU(UKAITMOHHOW W3MEHYMBOCTU. BapuarmoHHE
Hopma peakumm mnpusHaka. KonmdecTBeHHBIE M Ka4eCTBEHHBIE TIPU3HAKH U
MOIU(DUKAITMOHHOW U3MEHYUBOCTH

6.5

HacnencTBeHnHas, Wik T€HOTHIINYECKAsd, U3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHUHBO!
OCHOBAa KOMOMHATUBHOW W3MEHYMBOCTH. MyTallMOHHAas HW3MEHUYMBOCTh. Kiac
XpOMOCOMHBIC, TeHOMHBIE. YacToTa W NMPUYMHBI MyTaluid. MyrareHHble (HaKTOpPHI.
HacienacTseHHOoU n3menunsocty H. M. Basunosa

6.6

I'enetnka denosekxa. KapI/IOTI/IH yesioBeka. OCHOBHEIE METOJbI T'€CHCTUKH YCJIOBCKA:
LII/ITOl"eHeTI/ILIGCKI/II‘/’I, 6HOXHMH‘I€CKHI>1, MOJ'IeKYJ'IHpHO'FCHCTHHGCKHﬁ. COBpeMCI
IIOJIHOI'CHOMHOC CCKBCHUPOBAHHEC, TI'CHOTHUIIMPOBAHHWC, B TOM YHCIIC C IIOMOIIbIO
3a00J€BaHMsI YeEJIOBEKA: T'€HHBIE 60H63HI/I, 0oJIE3HH C HacJeICTBEHHOM npeapac
6one3nn. CoMaTUYeCKHE H FCHCpATUBHBIC MYTAallUU. HpI/IHI_[I/IHLI 3A0POBOro
HpO(bI/IJ'IaKTI/IKI/I M J€YEHHUS TeHETHYECKUX OO0JIe3HEMH. Menuko-reHeTHUECKOe
MEJIUIIMHCKOM I'eHETUKU B MNpcaAOTBpallCHHUU 1 JICHCHHUH 'CHCTUYCCKUX 3a0071eBaHUN 4

Cenexunﬂ OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenexuus Kak Hayka M IIpOLECC. 3apOoXkACHUE CEINEKUUU M JOMECTHKALMs. Yde
INPOMCXOXAECHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHui. LIeHTpbl IpoMCXOXk/IeH
opoJia, NITaMM

7.2

COBpCMCHHLIe METOIbl CeNeKINH. MacCOBEIN U I/IH,Z[I/IBI/I,Z[yaJILHHﬁ 0T60pBI B CCJIICKIIU
OKCTCPbhCPA. EJII/I3KOpOI[CTBCHHOC CKpCHIMBAHHUC — I/IH6pI/IIlI/IHF . YUucras nauHUI.




I'ereposuc, nmu rubpugHas cuia. HepoacTBEHHOE CKpeUIMBaHHWE — ayTOPHAWHT.
ycnexu. MCKycCTBEHHBI MyTareHe3 W IOJIyYE€HUE MOJIMILIONJO0B. JoCTHXKEHUS ce
MHUKPOOPIaHU3MOB

7.3

buorexHonorus kak oTpacib IPOU3BOJCTBA. ['€HHAs WHXKEHepus. OTallbl CO3]
TpaHCT€HHBIX OpraHu3MoB. Kiierounas nnxenepus. Knetounsie KynbTypsl. MUKpPOKIIC
KnonupoBanue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJIOT
I'MO — rererndecku MOAM(PUINPOBAHHBIE OPraHU3MBI

11 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

DBOJIFOIIMOHHAS ONOJIOT U

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CuzerenbcTBa 3BoOJIOLMU. [lameoHTONIOTHYECKUE: TOCIEI0BATENbHOCTD TOSBIEHU
JeTonucH, nepexoaHsie Gopmbl. bruoreorpaduyeckue: cxoAcTBo U pazianuue (ayH
OMOpPHOJIOTMYECKHEe: CXOACTBA U Pa3InYUsl SMOPHOHOB Pa3HBIX BHUJIOB MMO3BOHOYHBI
TOMOJIOTMYHbIE, aHAJOTM4YHble, PYyIUMEHTapHbIE OpraHbl, araBU3Mbl. MoJeKy
MEXaHHU3MOB HACIEACTBEHHOCTH U OCHOBHBIX METa00IMUECKUX MTYTEeH Y BCEX OPTraHU3N

1.2

OpomonmonHas Teopus Y. [apBuna. [Ipeanochuiku BO3HUKHOBEHUS JapBUHU3MA. []
no JlapBuHy (M30BITOYHOE Pa3MHOXKEHHE MPU OTPAHMUYEHHOCTU PECYpPCOB, HEOIpEe
CYIIECTBOBaHHE, €CTECTBEHHBIN 0TOOP)

1.3

Cunrternueckas Teopus 3BoJironru (CTD) u ocHOBHBIE €€ ToI0KeHUs. MUKPOIBOJTIOIT
Y 3BOJIIOLIUU

1.4

JBuxymue cuibl ((akTopbl) 3BOJIIOLUU BUAOB B MpHpoae. MyTallmOHHBINA MpoLecc
[TonynsaumonHple BOTHBI U apeid reHoB. M3omsamus u murparms. EctecTBeHHBIN
sBoJtoLIMU. DOPMBI ECTECTBEHHOTO 0TOOpA.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pe3yabTaT 3Bodronuu. [Ipumepsl mpucmnocoobie
U UIM0a I TaIiH.

Bun u Bugoobpazoanue. Kpurepuu Buga. OcHoBHBIE (POPMBI BUAO0OpPA30BAHUS: T€OT

1.5

MaKpOSBOJ'IIOI_H/IH. cDO]Z)MI;I 9BOJIOIIMH (bHHeTH‘IeCKa}I, JAUBEPICHTHAsA, KOHBCPICHTHA!
9BOJIIOIITNHA

Bo3HukHOBEHME U Pa3BUTHUC )KU3HU HA 3emite

2.1

Jlonay4Hble IIPEACTABICHUS O 3apOKACHUU KU3HU. HaydHble TUIIOTE3bI BOSHUKHOBEE
naHCIepMus. XUMHUYECKasl SBOJIOLMSA. OKCIEPUMEHTAIbHOE MOATBEPKIECHUE XUM
sTamnel Ouonoruueckoit s3Bomonuu. I'unoreza PHK-mupa. IlepBeie KIE€TKH U MX 3BOJ
T'PYII )KUBBIX OPraHU3MOB




2.2

Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojaaM. Katapxeil. Apxeiickas ¥ IpoTepo30¥
MIePHUOJIBI: KEMOPHIICKUH, OPJIOBUKCKUHN, CUITYPUICKUH, TEBOHCKUI, KAMEHHOYTOJILHBI
€€ IIepuoIbl: TPUACOBBIN, IOPCKUM, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ mNepuoapl: MAJICOr€HOBBIM, HEOTCHOBBIM, AHTPOIOTCHOBE
re0JIOTHYECKHX IMpoleccoB. OCHOBHBIE 3TAIlbl BOIIOLUN PACTUTEIBHOIO U JKUBOTHOT

" )KUBOTHBIX. HO?[BJICHI/IC, PaCUBET U BBIMUPAHUEC I'PYIIIL )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHM4ecKoro Mupa Kak oTpakeHue 3BoJonnu. OCHOBHBIE CUCTEMATHYECK]

24

DBOJIIOLMS 4YeJoBeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeicTaBleHUN O IpC
M3y4eHHUs aHTpororenes3a. CXoJICTBa U pa3InyMsl YeJIOBEKa U )KUBOTHBIX. CHCTEMaTHY(
JBuxymue cunbl (pakTopsl) aHTponorenesza. HacneacTBeHHass N3MEHUYMBOCTD U €CTE
00pa3 )KM3HU, U3rOTOBJIEHUE OPYAUM Tpy/Ja, MbIIIIEHUE, peUb

2.5

OcCHOBHBIE CTaJMM M BETBU SBOJIIOIMM 4YEJIOBEKA: aBCTPAJONMUTEKH, YeIoBeK yMm
UYenosek HeanaepranbCkuid, YenoBek pa3yMHbId. Haxoakum HMCKONAeMBIX OCTaHKOB,
pacrpocTpaHeHusi, 00bEM rOJI0OBHOTO MO3ra, 00pa3 KM3HHU, OPyIUs

2.6

Yenoseueckne pacsl. OCHOBHbIE  OoOnbLIME  pachl:  €BponeoujHas  (eBpa:
(’kBaTOpUaNbHAsA), MOHroJlouAHas (a3uaTcko-aMepuKaHckas). UYepTsl mpucH
YeJI0BEYECKUX pac K YCIOBUAM cyliecTBoBaHMs. EquHcTBO yenoBeueckux pac. Kputur

Opranu3Mbl 1 OKpyXarolas cpea

3.1

DKOJIOTHUSI KaK HaykKa. 3aJadyd W pa3fenbl 3KOJOTUH. MeEToIbl HKOJOTHYECKUX
MHUpOBO33peHHe. Cpelibl 0OMTaHUs OPraHU3MOB: BOJHAS, HA3EMHO-BO3IYIIIHAS, TIOUBCE

3.2

Oxosoruueckue pakropsl. Kimaccudukanust 3K0JI0rHIecKux (HakTopoB: aOMOTHUECKHE
JlelicTBUE SKOIOTUYECKUX (PAKTOPOB HA OPTaHU3MBI

3.3

Abunotuueckue (HakTopbl: CBET, TeMIEpaTypa, BiaxkHoCcTh. DoTonepuoausm. [Ipucnoc
abuotuyecknx ¢pakTopoB. bruosnornyeckue puTMsI

3.4

buotnueckue daxkropsl. Buasl 6MOTHYECKHX B3aUMOJCHCTBHIM: KOHKYPEHLUS, XULIHY
KOMMEHCAJIU3M  (HaxJICOHMYECTBO, KBAapTUPAHTCTBO), AaMEHCAlIM3M, HeWTpan
B3aMMO/JICHCTBUIA [IIs CYILIECTBOBAHHUS OPTraHU3MOB B IIPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCpUCTUKNU TOIYJIAIHHU. OCHOBHBIE TIOKa3aTelIN TIOITYJIsA
POKIAACMOCTb, CMECPTHOCTD, ITIPUPOCT, MUI'PALIHA. I[I/IHaMI/IKa YUCJIICHHOCTHU IOITYJISALINN

COO6IJ.[€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

Coo01ecTBO opraHu3smMoB — 61oreHo3. CTpYKTyphl OMOIIEHO3a: BUJIOBAs, IPOCTPAHCT
Bunpi-nomunanTel. CBs3u B OHOIIEHO3€E

4.2

Okonoruyeckue cucreMsl (3kocuctembl). IlonsaTue 00 skocuctemMe M OMOreoneHo3e
9KOCUCTEMBI: IPOJIYLEHThl, KOHCYMEHTBI, PEIyLEHThl. KpyroBopor BemIECTB U
Tpoduueckue (nmuieBbie) ypoBHU 3KocucTeMbl. [TuieBbie nenu u cet. OCHOBHBIE TIC
MPOIYKIHS. DKOJIOTUYECKHE MUPaMMJIbL: MPOIYKIIUU, YUCICHHOCTH, GMoMacchl. CBO
camoperyisanus, pazsutue. Cykueccus




4.3

[Ipupoansie 3KocHCcTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOTO WJIH HIUPO]
AHTPOTIOTEHHBIE 3KOCHCTEMBL. ATpPO3KOCHUCTEMBI. YpOo3KocHucTeMbl. buomoruyec
arposKOCHCTEM U yPOOIKOCUCTEM.

buopasnoobOpasue kak pakTop ycroiunBocTH 3kocucteM. CoxpaHeHne OHOJIOTHIECKO!

4.4

VYuenue B.U. Bepnaackoro o 6uocepe. I'panunpl, coctaB u cTpyKTypa 6uochepsl.
OcobenHoctu Ouocdepsl Kak TII00ATBLHOW 3KOCUCTEMBI. J[MHAMUYECKOE PaBHOBECHL
KpyroBopoTs! BeliecTB 1 OMOT€OXUMUYECKUE LIUKIIBI DJIEMEHTOB (yIiiepoa, a3oTa). 3¢
OMOMBI CyIIN

4.5

UYenoseuectBo B buochepe 3emiin. AHTpONIOreHHbIE U3MeHeHus B ouocdepe. ['modans
OcHoBa PaAlMOHAJIBHOTO YIPAaBJICHUS NPUPOJHBIMU pECypCaMU U UX HUCIIOJIb30BAaHUC.
IIPUPOBI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA

* buonorus. 10 knacc. [laceunuk B.B., Kamenckuit A.A., Pybuos A.M. u ap.;
[Tox penaxuueii [Taceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabCTBO
«IIpocsemenue»

* buonorus. 11 knacc. [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u ap.;
[Tox penaxnueii [laceunuka B.B. AkiinonepHoe ob6mectBo «M31aTeabcTBO

«HpOCBCI_HeHI/IC»

METOANYECKHUE MATEPHUAJIBI JUIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
bu6mnorexa IIOK






