


MMOSICHUTEJIbHASA 3AITINCKA

[Ipn pa3paboTke mporpaMmsl 10 OHONOTHH TEOPETHUYECKYI0 OCHOBY IJISI ONMPEAETIEHHs IOAXOH0B K (HOPMHUPOBAHHIO
comepxaHusg ~ ydeOHoro mpeamera  «bwonormsi»  cocraBWiIM:  KOHIenTyansHele —monoxkenus OIOC  COO o
B3aUMOOOYCIIOBIEHHOCTH LENIeH, COAEpXKaHHs, pe3yabTaTOB OOydeHHS M TpeOOBaHMH K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB,
MOJNIOXKEHN 00 OOmMX IHeNIX W MNPUHIOUIAX, XapaKTepPHU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETO OOILIero
obpaszoBanusi B Poccuiickori denepanmu, a Takke IMOJOKEHUS O CHEIUPUKE OHONOTHH, €€ 3HAYCHUHM B TO3HAHUH YKUBOW
MpUpoabl M o0ecHeYeHNH CYIIECTBOBAaHMS dYejloBedeckoro odmiecTBa. CoriacHO Ha3BaHHBIM ITOJOXKCHUSIM, ONpENeIICHBI
OCHOBHBIE (DYHKIIH TIPOTPaMMBI IO OHOJIOTHH U €€ CTPYKTYypa.

[Iporpamma mo Guonoruy maér NpeACTaBIEHHE O IEIIX, 00 oOIeil cTpareruu OoOydeHHs, BOCIHTAHUS W Pa3BHTHUS
obyJaromuxcsi cpezicrBaMu ydeOHoro mnpeamera «bHOIOrHS», OIpenelsieT o0s3aTeNbHOE IPEIMETHOE COAEpKaHUE, €ro
CTPYKTYpY, paclpe/ie]ieHHe MO pa3/ieslaM U TeMaM, PeKOMEHIYEeMYIO I10CIe0BaTeIbHOCTh M3ydeHUsl y4eOHOro Marepuaia ¢
YIETOM MEXINPEAMETHBIX M BHYTPHIPEIMETHBIX CBS3eH, JIOTHMKH 00pa30BaTEIFHOIO IIPOIECcca, BO3PACTHBIX OCOOEHHOCTEH
00yJarommxcsl.

B mporpamme mo OHONOrMH TaKKe YUUTHIBAIOTCS TPeOOBAaHMS K IUIAHUPYEMBIM JIMTYHOCTHBIM, METalpeIMETHBIM U
MIPeAMETHBIM pe3ylbTaTaM OOydeHUs B (OPMHPOBAHMHM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENIBHON IESTeIbHOCTH/ydeOHBIX
JefcTBUIT 00y4aroIMXCs 110 OCBOCHHUIO COJIEpKaHHsl OMOIOrHYeCcKOro 00pa3oBaHus.

B mporpamme o 6uonornu (10-11 kmaccel, 6a30BBIH YPOBEHB) peai30BaH MPHHINI IIPEEMCTBEHHOCTH B H3y4E€HHU
Onororum, Onarojapsi 4eMy B HeW IPOCMAaTPHBACTCS HANPaBICHHOCTh HA Pa3BUTHE 3HAHMH, CBS3aHHBIX C (POPMHPOBAHUEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHMS, [IEHHOCTHBIX OPHUEHTAINH JIMYHOCTH, SKOJIOIHYECKOr0 MBIIUICHUS, MPEACTAaBICHUH O
3I0pOBOM 00pa3e XHM3HK U Oepe)KHBIM OTHOIIEHHEM K OKpYXalolled HpupoxHoi cpene. [losTomy Hapsgy ¢ M3ydeHHEM
001Ie0MOTIOr TIECKHUX TEOPHA, a TaKXKe 3HAHUH O CTPOSHUH KHBBIX CHCTEM Pa3HOTO PaHTa M CYLIHOCTH OCHOBHBIX ITPOTEKAIOIINX
B HUX IPOIIECCOB B MPOrpamMMe 10 OMOJIOTHH Y/IEJIeHO BHUMAaHUE HCIIOIF30BAHHIO MOJIYIEHHBIX 3HAHHUH B ITOBCETHEBHOM KH3HU
JUIS pellleHWs] TPHUKIAAHBIX 3a7ad, B TOM 4YHCIe: NPOQWIAKTHKM HACIeICTBEHHBIX 3a00JeBaHUN YeNIOBEKa, MEIHKO-
TeHETHYECKOr0 KOHCYJIBTHPOBAHUS, OOOCHOBAHHUS HSKOJIOTMYECKH IEJIeCOOOPa3HOro IMOBE/ICHUSI B OKPYXKArolIeH NpHUPOIHON
cpenie, aHaJM3a BIWSHHS XO3SHCTBEHHOW JESATEIBHOCTH YENIOBEKa HAa COCTOSHHME IPHPOMHBIX M HCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHUMaHWA K NPHUKIAJHONW HANpPaBICHHOCTH YdeOHoro npeamera «buonmorus» MpOAMKTOBAaHO HEOOXOIMMOCTBIO
obecrieyeHHs1 YCIOBMH [UIsl PELICHHs OJHOM M3 aKTyaJbHbIX 3aJad IIKOJBHOrO OHOJIOrMYECKOro oOpa3oBaHMs, KOTOpas
npennonaraet GpopMupoBaHue y 00y4aromMXcs CHOCOOHOCTH aJalTHUPOBATHCS K W3MEHEHMSM IMHAMHYHO DPa3BHUBAIOLIETOCS
COBPEMEHHOI'0 MHPA.

Buonorust Ha ypoBHE cpeznHero oouiero oopasoBaHUs 3aHMMaeT BakHoe MecTo. OHa obecrieunBaer HOpPMHUPOBAHUE Y
0o0yJarolMxcsl IpEJACTaBICHUH O HAaydHOH KapTUHE MHpa, pacmmpsieT M 0000IaeT 3HaHWS O JKUBOH mpupoxe, e
OTJIMYUTEIbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3alMK ¥ SBOJIOLMH, CO3AAET YCIIOBUS JUISl: IO3HAHUS 3aKOHOB JKHBOM ITPUPOJIBI,
(dopMupoBaHusl (QYHKIMOHAIIBHOW T'PAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 W 0e30macHOro obpa3a JKH3HH, OSKOJIOIHYECKOro
MBIIUIEHHS], IEHHOCTHOI'O OTHOLICHUS K )KMBOI PHPOJIE M YEIIOBEKY.

Bonpiioe 3HaueHue GMONOrHMS MMEET TAKKE JUIS PEIICHHS BOCIUTATENbHBIX W PA3BUBAIOLIMX 3a]a4 CPEIHEro oOILIero
oOpa3oBaHus, couuaiu3aluu oOy4amommxcs. M3ydenue Ouonmoruu obecrnedyuBaeT — yclnoBUsL A (OPMHPOBAHHS
HHTEJUIEKTYaJIbHbIX, KOMMYHHKAIIMOHHBIX M MH(QOPMALMOHHBIX HABBIKOB, SCTETHYECKOH KyJIBTYPbI, CIIOCOOCTBYET MHTErPALIUU
OMOJIOTMYECKUX 3HAHWW C NPEJCTABICHUSAMH U3 OPYTHX y4eOHBIX NPEAMETOB, B YAaCTHOCTH, (DU3MKH, XMUMHUH U reorpauu.
HasBaHHbIe ONOKEHHS O NPeHA3HAYEeHUH Y4eOHOro npeaMera «bHoorusy cocTaBuiIM OCHOBY JUISL ONPEACNICHHUS MTOIXO0A0B K
0TOOpY M CTPYKTYPHPOBAHHIO €TI0 COZIePIKaHus, IPEJICTABICHHOrO B IPOrpaMMe 110 OMOJIOTHH.

Ot6op comepkanust ydeOHOro mnpeamera «buonmorus» Ha 0a30BOM YpOBHE OCYINECTBIEH C  MO3UIMN
KYJIBTYPOCOOOPa3HOro MojX0/a, B COOTBETCTBHU C KOTOPBIM 00y4aroLuecs J0JKHbI OCBOMTh 3HAHUS U YMEHUs, 3HAYUMBIE JUIS
(dbopmupoBaHus 00LIEi KyJbTYpBHI, ONpPEAEIIAIOIINE aJeKBAaTHOE IOBEJECHHME YeJOBEeKa B OKpYXKAIOLeH HPHUPOIHOH cpene,
BOCTpeOOBaHHBIC B MOBCEAHCBHOW KMU3HHM U MpaKTHUecKou nesrtenbHocTH. Ocoboe MecTo B 3TOH cuUcTeMe 3HAHUMA 3aHHMArOT
AJIEMEHTBI COJCPIKAHMUS, KOTOPbIE CIYXKAT OCHOBOH Jisi (JOPMHUPOBAHMUS MPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHE MUPA M IICHHOCTHBIX OPHEHTALMAX JIMYHOCTH, CIIOCOOCTBYIOLIMX I'YMaHHU3AI[MH OHOJIOTHYECKOro 00pa3oBaHHsI.

CTpyKTypHpOBaHHE COIEpXaHMS y4eOHOro Marepuaja B IpPOrpamMMe IO OHOJNOTHM OCYIIECTBICHO € Y4ETOM
MPUOPUTETHOTO 3HAYCHUsI 3HAHUN 00 OTJIIMYMTENHHBIX OCOOCHHOCTSIX JKHUBOM MPHUPOIBI, O €€ YPOBHEBOM OpraHU3alMd U
9BOJIIOLIMU. B COOTBETCTBMHM C 3THM B CTPYKType ydeOHOro mpeamera «bHONOTHs» BBIIETIEHBI CIEAYIOUINE COACPIKATEIbHbIC
nuHuM: «buonorus kak Hayka. Meroabl HaydHOro mno3HaHMs», «KileTka kak Ouonorumueckas cucremay, «OpraHmsm Kak
Oouonoruyeckas cucremay, «CucreMa ¥ MHOrooOpa3ue OpraHM4ecKoro MUpay, «IBONIOLUUS KUBOH MPUPOABDY, «IKOCUCTEMBI U
MPHUCYIHE UM 3aKOHOMEPHOCTH».

Lenp u3yuenus ydeOHoro mpeamera «buomorusi» Ha 0a30BOM ypOBHE — OBJaJEHHE OOYYAIOLIIMMHCS 3HAHUAMH O
CTPYKTYPHO-( YHKIIMOHAJIBHOH OpraHU3alluK )KUBBIX CHCTEM PAa3HOI'0 paHra M MpHOOpEeTeHHEe YMEHHUH HCIIONB30BaTh 3TH 3HAHUS
JUIsL TPaMOTHBIX JICHCTBUI B OTHOIICHHN OOBEKTOB JKMBOH PUPOBI ¥ PELICHUS PA3JIMYHBIX KM3HEHHBIX MPOOIEM.

JocTmkeHne Lend u3ydeHHs ydeOHoro mpeamera «buomorus» Ha 0a30BOM YpPOBHE OOECIICYMBAETCS pPEILCHHEM
CIEIYFOIINX 3a/1a4:

OCBOCHHE OOYYAIOIMMHCS CHCTEMbl 3HAaHUH O OHONIOTMYECKMX TEOpHSAX, YYCHHSAX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TMNoTe3ax, MpaBUIaxX, CIYXKAIUX OCHOBOH Ui ()OPMHMPOBAHHS IPE/ICTABICHHII O €CTECTBEHHO-HAyYHOW KapTHHE MHpa, O
METOJaX HAyJHOTO MO3HAHUS, CTPOCHUM, MHOTOOOPa3HH M OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOTO YPOBHS OpraHM3alvy,
BBIJTAIOMINXCSI OTKPBITUSIX ¥ COBPEMEHHBIX NCCIIEAOBAHMAX B OHONIOTHH;



(bopMmupoBaHHe y O0Y4alOIIMXCS [I03HABATENIBHBIX, HHTEIUICKTYalIbHBIX W TBOPYECKHMX CIIOCOOHOCTEH B mpolecce
aHanu3a JaHHBIX O IyTSX Pa3BUTHs B OMOJIOIMH HAyYHBIX B3IJISAZOB, MICH M MOAXONOB K M3YYCHHIO JKHBBIX CHCTEM Pa3HOro
YPOBHSI OpraHHU3alHH;

CT@QHOBJICHHE Yy OOYYaroIMXCsi OOIIeH KynbTypbl, (yHKIMOHAIBHOI TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBICHATH W
OLICHUBATD SIBIICHUSI OKPYXKAIOIIEr0 MHUpa JKHBOW IPHUPOJbI Ha OCHOBAHWM 3HAHHH M OMbBITA, IOJYYCHHBIX IIPU H3YYCHHU
OHOJIOTHH;

(dopmupoBaHHe y OOYYaIOIIMXCS YMEHHI WILIFOCTPHUPOBATh 3HAYCHHE OWOJOTMYECKHX 3HAHUH B IPAKTHYECKOH
JESATEILHOCTH YEIIOBEKa, PA3BUTHH COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTHI 1 arpOOHOTEXHOIOT |,

BOCITUTaHHE YOEXKAEHHOCTH B BO3MOKHOCTH MO3HAHHUS YEJIOBEKOM >XHUBOH MPHUPOIBI, HEOOXOMUMOCTH OEepexHOro
OTHOIIICHUSI K HEi, COOJIFOICHHS 3THYECKUX HOPM IIPH IPOBEACHUH OHOJIOrHYECKIX UCCIIeIOBaHMIA;

OCO3HaHHE I[EHHOCTH OHOJIOTMYECKNX 3HAHHUM [UISl TIOBBIIICHHUS YPOBHS DKOJIOTHYECKON KYJIBTYPBI, s (HOPMHUPOBAHHS
Hay4YHOTO MHUPOBO33PCHHUS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUI U YMEHHI B TIOBCEIHEBHO# )KU3HH JIJIsI OLIEHKH MOCIICACTBHIA CBOCH /eI TEIBHOCTH
[0 OTHOIICHHWIO K OKpYKAloIleH cpeje, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COOJIOZICHHE Mep NPO(UIAKTHKA
3a00neBaHu.

B cucreme cpemnero obiero obpasoBanus «bHONOrHs», H3ydaeMas Ha 6a30BOM YpPOBHE, SIBISCTCS 00S3aTEIbHBIM
Y4EeOHBIM MPEMETOM, BXOJISIIIAM B COCTaB MPEAMETHOI 001acTH «ECTeCTBeHHO-HAYYHBIC TIPEAMETHIY.

Jns m3ydeHust 6uonorny Ha 6a30BOM ypOBHeE cpemHero odmiero obpa3zoBanust orBogutcst 68 dacos: B 10 ximacce — 34
qaca (1 gac B Henenro), B 11 xinacce — 34 gaca (1 gac B HEneIo).



COJEP KXAHUE OBYYEHUS
10 KUIACC

Tema 1. Buosorus kak Hayka.

Bronorns kak Hayka. CBs3p OHONOrMM C OOINECTBEHHBIMH, TEXHHYECKUMH M IPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, aTuKoH, scTeTHKOH M ipaBoM. Pons Guonornu B popMupoBaHHM COBpEMEHHOM HaydHOH KapTHHBEI Mupa. Crcrema
OHMOJOTMYECKUX HAYK.

Meronsl TO3HaHMS JKHUBOW NpHUpOAbI (HAOMIONEHHE, OKCIHEPUMEHT, OIMCaHWe, W3MepeHHe, KIacCH(pUKAI,
MOZIEIMPOBaHNE, CTAaTHCTHYECKast 00paboTKa JTaHHBIX).

JemoncTpauuu:

IToprpetsr: U. dapsun, I'. Menaens, H. K. Konbuos, JIx. Yorcon u @. Kpuxk.

TaGmuupr ¥ cxeMsl: «MeTo/b! TIO3HAHUS JKHBOH MTPUPOIBD.

JlabopaTopHble M NPpaKTHYEeCKHEe PadoThI:

[pakTrdeckas padora Ne 1. «/crons3oBaHue pa3IMIHBIX METOIOB ITPH M3YIE€HUN OHMOJIOTMIECKUX OOBEKTOBY.

Tema 2. ’KuBble cUCTeMbI H HX OPraHU3aLUsl.

JKuBble cucremsl (OMOCHCTEMBI) Kak NpeaMer u3ydeHus Owmonornu. OTIIMUME JKMBBIX CHCTEM OT HEOpPTraHWYeCKOH
TIPUPOIBIL.

CaoiicTBa OHOCHCTEM W WX pa3HOOOpa3we. YPOBHHM OpraHW3alnH OHOCHCTEM: MOJEKYJSIPHBIH, KIETOYHBIN, TKAaHEBBIH,
OpraHM3MEHHBIH, MTOMYIISIIMOHHO-BUI0BOH, SKOCHCTEMHBIH (OHOreoneHoTHIeckuii), OnochepHbIi.

JemMoHcTpanum:

TaGmuup! 1 cxemsl: «OCHOBHBIE TIPU3HAKH KHU3HIY», «Y POBHU OPTaHU3AIMH KUBOH IPHPOIBD.

Ob6opynoBanue: Mozenb Monekyns! JJHK.

Tema 3. Xumuveckuii COCTaB U CTPOCHHE KJICTKH.

XUMHUYECKUI COCTaB KIIETKH. XUMHUYECKHE OSJIEMEHTHI: MaKpOdJIEMEHTHI, MUKpOdJieMeHTh. Boma m MuHepanbHbIe
BEILECTBA.

@OyHKIMK BOJbI U MUHEPAIBHBIX BelIECTB B KieTke. [loaepikaHue ocMOTHYECKOro OanaHca.

Benku. CocraB u ctpoeHue 6ei1KoB. AMUHOKHCIIOTHI — MOHOMEPHI OekoB. He3aMeHuMbIe U 3aMEHUMbIe aMUHOKHCIIOTHI.
AMVHOKHCIIOTHBIH cOCTaB. YPOBHH CTPYKTYpbl O€JIKOBOH MOJEKYbl (IIepBHYHAs, BTOPHYHAS, TPETHYHAS W YETBEPTHYHAsS
CTpYyKTYpa). XMMHUYECKHe CBOMCTBA OekoB. bronornueckue GpyHKIHN OSITKOB.

@epments! — Ouonornyeckue Karanusaropbl. CTpoeHHe ()epMEHTa: aKTHBHBIH LIEHTp, CyOCTpaTHas CHELU(PUYHOCTD.
Kodepmentsl. Butamunsl. OTinnuns GpepMeHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB.

VraeBozpl: MOHOCaxapupl (TJIIOK03a, pubo3a U Ie30Kkcuprbo3a), aucaxapupl (caxaposa, JIAaKTO3a) U MOJNUCaXapu/bl
(kpaxma, TIMKOreH, 1eJIion03a). buonornyeckue GyHKIMU YTiIeBOIOB.

Jlunuapr: Tpurianuepuabl, pochonunuabl, crepounsl. I unpoduisHo-ruapodobHbie cBoiicTBa. bruonornyeckue GyHKIHH
munuaoB. CpaBHEHHE YIIICBOJOB, OSJIKOB U JIMINIOB KaK HCTOYHUKOB SHEPIHHL.

Hyxneunossie kucnorsl: JTHK u PHK. Hykneotuasl — MoHOMepb! HyKIeHHOBBIX Kuciaor. Ctpoenue u ¢pynkunn JJHK.
Crpoenue u Gpynkiun PHK. Buget PHK. AT®: crpoenue 1 QyHKIHH.

Huronorust — Hayka o kietke. Knerounast Teopust — nmpuMep B3auMOACHCTBUS HAeH M (aKTOB B HAyYHOM [IO3HAHHUHU.
Mertonpl n3y4eHus KIETKH.

Knerka kak menoctHas xwuBast cucteMa. OOline MpU3HAKU KIETOK: 3aMKHyTasi HapyxHas MeMOpana, monekynsl JJTHK
KaK TeHeTHYECKHH ammapaT, CUCTeEMa CUHTe3a OenKa.

Tumbl KIETOK: SyKapuOTHUECKast U MpoKapuoTHyeckas. OCOOEHHOCTH CTPOSHUS MIPOKApHUOTHYECKON KieTkH. Kierounas
crenka Oakrepuii. CTpoeHUe SyKapHOTHYECKON KiieTKd. OCHOBHBIE OTIIUYHS PACTUTENBHOM, JXUBOTHOM U TPHOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, [TIMKOKANMKC, UX (yHKuumu. [lnazmaTuueckas memOpaHa, e€
cBoiictBa ¥ QyHkuuu. llutomnasma m e€ opraHomapl. OgHomemOpanubie opraHowapl kietku: OIIC, ammapat [ombmxw,
1130cOMBI. [ToyaBTOHOMHBIC OPraHOM/IBI KJIETKH: MUTOXOH/IPHH, IIACTUBL. [IpOMCXOKACHHE MUTOXOHIPUH U MiacTua. Bums
wiactua. HemeMOpaHHbIE OpraHOMIbI KIETKH: PHOOCOMBI, KJIETOYHBIH LIEHTP, LIEHTPHONH, PECHUYKH, JKTYTUKH. DYyHKIUH
OpraHOMIOB KJICTKU. BKiroyeHus.

Snpo — perynsaropHblii LeHTp kieTku. CTpoeHue snpa: siiepHas 000J04YKa, KapUOIUIa3Ma, XPOMATHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHcropT BEIIECTB B KIIETKE.

JlemoHcTpanuu:

Ioptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Ulneiinen, P. Bupxos, x. Yorcon, ®. Kpuk, M. Yunkunc, P.
Opankmun, K. M. Bap.

Juarpammel: «PacnpeeneHne XMMHUYECKUX IEMEHTOB B HEKHBOH HPUPOZE», «Pacipe/eneHne XUMHYECKUX JIEMEHTOB
B JKUBOM MPUPOJIEN.

Tabmuupl u cxemsl: «[lepuoanueckas TablMla XMMUYECKUX IEMEHTOB», «CTpOCHHE MOJICKY/IBl BOIbIy, «bHOCHHTE3
6enkay, «CtpoeHne MoneKysl 6enkay, «Ctpoenue dpepmenray», «Hykmennossie kuciorsl. JJHK», «Ctpoenne monexynst ATDy,
«CTpoeHHE SYKapHOTHUYECKOH KIeTKH», «CTpOCHHE J>KMBOTHOHM KIETKH», «CTpOCHHE pPACTHTEIBbHOW KiIeTkm», «CTpoeHue
MIPOKAPUOTHIECKOH KIETKI», «CTpOeHHUE sAApa KIETKWY, «YTIEBOIBIY, «JIummmsm.



OO6opynoBaHKe: CBETOBOH MHKPOCKOI, OOOPYZOBAaHHE Ul NPOBEICHHS HAOIIONCHUH, W3MEPEHHH, 3KCIIEPHMEHTOB,
MHKPOIpENapaThl PaCTUTENBHBIX, JKUBOTHBIX M OaKTEPHAIBHBIX KIETOK.

JlaGopaTopHbIe U MPaKTHYeCKHEe PadoThI:

JlaGopatoprast pabora Ne 1. «/I3ydeHme KaTaqUTHUECKOH AaKTUBHOCTH (PepMEHTOB (Ha TNpUMeEpe aMmiIasbl WM
KaTasasbl)».

JlaGoparopnast padora Ne 2. «/3ydeHune CTpOeHHMs KJIETOK PACTEHMH, JKUBOTHBIX M OaKTepHil IOJ MHKPOCKOIIOM Ha
TOTOBBIX MUKpOIIPETapaTax M UX OIHCAHHE).

Tema 4. ’KusHeaesiTeJbHOCTh KIETKH.

OOMeH BeIecTB, WM METa0oIH3M. ACCHMIIIALHS (TUIACTHIECKHH 00MEH) M TUCCHMIIISIUS (JHepreTHIecKnii oOMeH) —
JIBE CTOPOHBI €IMHOTO IIporiecca MeTaboau3Ma. Poirk 3aKOHOB COXpaHEHHS BELIECTB ¥ SHEPTUH B IIOHMMaHAN MeTabonn3ma.

Turmsl oOMeHa BelIecTB: aBTOTPOQHBIA M TeTeporpodHbIil. Pome ¢epMeHTOB B OOMEHE BEIECTB M IPEeBpPAICHUH
SHEPTHH B KIETKE.

®dorocunTe3. CeetoBas u TemHOBas (asel (orocuHTe3a. Peaknmu ¢orocuHTe3a. DPPeKTHBHOCTH (HOTOCHHTE3A.
3naueHne (orocWHTE3a JUIS JKM3HM Ha 3emie. BimsHue ycnoBHil cpeibl Ha (OTOCHHTE3 W CHOCOOBI TTOBBINICHHS €ro
TIPOAYKTHBHOCTH Y KYIBTYPHBIX PACTEHHUI.

XeMocHHTe3. XeMOCHHTe3upyronye OakTepry. 3HaUeHHEe XeMOCHHTE3a ISl )KU3HH Ha 3eMre.

DHepreTHuecknii 0OOMeH B KJeTKe. PaciieruieHne BemecTs, BEIJIETICHHE W aKKyMYJTUPOBaHHUE SHEPIUH B KIIETKE. DTaIbl
SHepreTuyeckoro obmena. Inmkomm3. bpoxxenwme u ero Bumpl. KwucrmopomHoe oxwcrieHne, WM KIETOYHOE JbIXaHUE.
OxucmurensHoe pochoprmmpoBanre. IPEeKTHBHOCTS SHEPTreTHIECKOr0 0OOMeHa.

Peaxumy Matprynoro cuntesa. ['enernueckast nadopmanus u JJHK. Peanmsanms reHerrndyeckoit mHGpOpManny B KIETKe.
I'enernueckuii kox M ero cBoiictBa. TpaHckpurumst — marpuusbiii cuHTe3 PHK. Tpancnsims — OuocuHTe3 Oenka. Ortarsl
TpaHcnsauuy. KopupoBanue amuHokucnor. Pons pubocoM B GrocuHTese Oenka.

Hexnerounste gopmel sxu3Hn — BUpYycHl. Vcropus otkpeitus BupycoB (. M. VBanoBckwuii). OcoOEHHOCTH CTPOSHHS H
JKM3HEHHOTO IMKJIa BHPycoB. bakrepwodarn. BomesHu pacreHuii, KMBOTHBIX M UeJIOBEKa, BBI3BIBaeMble BUpycaMH. Bupyc
nmmyHozaedunura yenoeka (BUYU) — Bo3Oynurens CITM/Ia. OOparHast TpaHCKPHUIILUS, peBepTa3a u uHTerpasa. [Ipopumakruka
pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUMH.

JemMoHcTpanum:

[optpetst: H. K. Konbuos, 1. Y. UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tunbl nuTanusy, «MeTtabonusmy», «MHTOXOHIPH», «IHEPreTUIECCKUH 00MEH», «XIIOpOILIacTy,
«Dorocunre3n, «Ctpoenne JHK», «Ctpoennme u ¢yHKumoHHpoBaHue TeHa», «CuHTe3 Oenka», «[ eHeTHdecKuil Koy,
«Bupycs», «bakreprodarm», «CtpoeHue u xu3zHeHHbIH 1uKi Bupyca CI1IN/Ia, 6axtepruodaray, «Permkanus JJTHK».

Ob6opynoBanue: monenu-amuinkanun «Yasoenne JJHK u tpanckpunmus», «buocunTes Oenmka», «CTpoeHHE KICTKI»,
Mozenb cTpykrypsl JTHK.

Tema S. PazMHOKeHHe 1 MHINBUIYAJILHOE Pa3BUTHE OPTAHH3MOB.

Krnero4yHsli LUK, WIK SKU3HEHHBIM LUk kinetkd. MuTtepdasza m muto3. Ilporecchl, mporekaroime B uHTepdase.
Peruukanus — peakuust matpuuHoro cunresa JJHK. Crpoenue xpomocom. XpoMocoMHbIH HaOOp — KapuoTull. JUmmouaHeid u
TaIUIOMIHBII XpPOMOCOMHBIE HaOopbl. Xpomaruibl. LluTonornyeckie OCHOBBI Pa3MHOXKEHUS M HMHIMBUIYAJIBHOTO DPa3BUTHSA
OpraHU3MOB.

Henenue knerkn — muto3. Cragun murosa. [Iporueccel, mpoucxoasue Ha pasHbIX CTaausX MUTO3a. buonormueckuit
CMBICJT MUTO3a.

IIporpammupyemasi ruOelIb KIETKU — aIloTo3.

@®opMbl pa3MHOXKEHUS OpPraHM3MOB: Oecroyioe W IoJoBoe. Bupabl Oecronoro pa3MHOXKEHMS: JelIeHHE HaJBoe,
[IOYKOBAHHE OIHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BEreTaTHMBHOE PAa3MHOXEHHE. VICKYCCTBEHHOE KIOHMPOBAaHHUE
OpraHU3MOB, €0 3HAYECHHUE JUIS CENIEKIIUN.

ITonoBoe pa3MHOXXEHHE, ero OTJINYMS OT OecroNoro.

Meiio3. Cramgum wmeiio3a. Ilpomeccel, mpoucxonmsmue Ha cTagusx Meiosa. I[loBeneHune xpomocoM B Meiose.
Kpoccunrosep. buonoruueckuii cMbIC U 3HaUEHHE MEHO3a.

I'amerorene3 — mporiecc 00pa3oBaHUsI MOJIOBBIX KIETOK y JKUBOTHBIX. IlonoOBBIE »Kene3bl: CEMEHHUKH U SHYHUKH.
O0pa3oBaHue U pa3BUTHE TOJOBBIX KJIETOK — raMeT (CrepMaTo30u, sIMIEKIeTKa) — clepMarorene3 u oporeHe3. OcobeHHOCTH
CTpOeHUs HIEKIETOK U criepMaTo3ouioB. Omnonorsopenue. [laprenorenes.

WunuBuayansHoe pa3BuTHe (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (IMOpHOreHe3). DTarbl SMOPHOHATEHOTO PA3BUTHS
y TO3BOHOYHBIX JKMBOTHBIX: JpOOJICHWE, TracTpyisiuus, opraHoreHes. IloctomOpuoHanbHOe — pasBuTHe.  THIIBI
MOCT3MOPHOHATIBHOTO Pa3BUTHSA: NpsMOe, HEmpsMoe (JMYMHOYHOE). BnusHue cpeipl Ha pa3BUTHE OpPTraHU3MOB, (aKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct u pa3sutre pactenuil. OHTOreHe3 I[BETKOBOTO PACTEHUS: CTPOSHHE CEMEHH, CTa 11 Pa3BUTHS.

JemoncTpanuu:

Tabnuuer u cxembl: «DOpMBI pa3MHOXKEHHS OpPTaHU3MOBY, «JIBOIHOE OIIOJOTBOPEHUE Y IIBETKOBBIX PACTECHHID,
«BereratuBHOE pa3sMHOXKEHHE pacTeHHH», «Jlenenne xieTku Oakrepmity, «CTpoeHHE TONOBBIX KIETOK», «CTpoeHHe
XpOMOCOMBI», «KiteTounsrii ik, «Pemmukanus JHK», «Mutozy», «Meitosy, «lIpsmoe u HempsiMoe pa3BuTue», «I ameToreHes
Y MIIEKOIIUTAIOIINX U YeT0BEKay, «OCHOBHBIE CTAJIUU OHTOT€HE3aY.



Ob6opynoBanue: MHKPOCKOTI, MHKpOTIpenapaThl «CriepMaTO30H Bl MJICKOITUTAIOIIETO, «litnexneTka
MIIEKOIHUTAIoNmEeroy, «Kapnokuaes B KJIeTKaX KOpEIIKa JTyKa», MarHUTHAas MOZENb-alIUINKanus «JleJeHne KIeTKW», MOJIEib
JHK, moznens MeTada3HONH XPOMOCOMBI.

JlaGopaTopHbIe U MPaKTHYeCKHe PadoThI:

JlaGopatopras padora Ne 3. «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MHKPOIIPENapaTax».

JlaGopatopnas padora Ne 4. «/3ydeHne CTpOeHHs HOJIOBBIX KJIETOK HA TOTOBBIX MUKPOIIPEIIapaTax».

Tema 6. HacsieacTBeHHOCTE M H3MEHYHBOCTh OPraHU3MOB.

[Ipenmer u 3agaun reneruku. Vicropns pa3BUTHS TeHETHKU. POJNb IUTONIOrUY 1 SMOPHOIOrHH B CTAHOBJIEHHN T€HETHKH.
Bxian poccuiickux ¥ 3apy0eKHBIX YIEHBIX B Pa3BUTHE T€HETHUKH. MeToibl TeHeTHKH (THOPUI0IOrHYEeCKHi, IIUTOreHeTHIECKHH,
MOJIEKYIIIpHO-TeHeTHYecKrii). OCHOBHBIE TeHEeTHYeCKHe MOHATHA. [eHeTHdecKas CHMBOJMKA, HCIONb3yeMass B CXeMax
CKpEIIMBaHUH.

3aKOHOMEPHOCTH HACIIeIOBaHUs IPH3HAKOB, ycTaHOBIeHHbIE I. Mennenem. MoHOruOpuaHOE CKpeluBaHue. 3aKOH
€IMHO-00pa3ust THOPUIOB IEPBOro MokoieHws. [IpaBmiio TOMHHUPOBaHNS. 3aKOH PacIIeTUICHUs IPH3HAKOB. [ MIoTe3a YncToTH
rameT. [ToiHOE ¥ HENoTHOEe JOMUHUPOBAHHE.

JurubpugHoe CcKpemyBaHWe. 3aKOH HE3aBHCHMOIO HACNeIOBaHWS IIPH3HAKOB. [[UTOreHeTHYecKne OCHOBBHI
JIUTHOPHHOTO CKpEIIMBaHWS. AHAJIM3WpYIOIlee CKpeluBaHue. VICIonp30BaHNE aHATM3HPYIOIIETO CKPEIIMBAHUS  JUIS
OITpe/IeNIeHNs] TeHOTHIIa 0CO0H.

CreruleHHOe HacienoBaHWe Tpu3HakoB. Padora T. MopraHa mmo CIEIUIEHHOMY HacileloBaHHIO TeHoB. Hapymrenne
CIICTUICHHUS TEHOB B Pe3YJIbTaTe KPOCCHHTOBEpA.

XpoMOCOMHasI TEOpHsI HACIEACTBEHHOCTH. | eHeTHuecKne KapThlL.

lenernka mona. XpoMOCOMHOE OmpejeNeHHe TIona. AyYTOCOMBI M TOJIOBBIE XPOMOCOMBI. [OMorameTHsle ¢
rereporamMeTHble OpraHu3Mbl. HaceoBaHue NpU3HAKOB, CHEIUICHHBIX C ITOJIOM.

W3menunBocTh. BHabl W3MEHUMBOCTH: HEHACIEACTBEHHass M HAcCleICTBEHHas. Poib cpeabl B HEHACIEJICTBEHHOU
HU3MEHYHMBOCTH. XapaKTepPHUCTHKa MOAM(UKAIMOHHON H3MEHYMBOCTH. BapwaloHHBIH psi M BapuanmoHHas Kpusas. Hopma
peakmum Tpu3HaKa. KonuuecTBeHHbIE M KauyeCTBEHHBIE NPU3HAKM W HMX HopMma peakuuu. CBolicTBa MomuduKannoHHON
HU3MEHYHBOCTH.

HacnencrBeHHast, Wi reHOTUNINYECKast, N3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTE. Meii03 1 MoJIOBOi mpouecc —
OCHOBAa KOMOMHATMBHOM W3MEHYMBOCTH. MyTalMOHHass M3MEHYMBOCTh. Kiaccuukauus MyTauuid: IeHHbIE, XPOMOCOMHBIE,
reHoMHble. YacroTa W TpuuMHBl MyTauuid. MyrareHHele (akTOpbl. 3aKOH TOMOJOTMYECKHX pPSIOB B HACIEICTBEHHOI
n3menunBoctu H. M. BaBunosa.

BHesinepHas HacneACTBEHHOCTh U M3MEHYUBOCTb.

I'enernka uenoseka. Kapuorun yenoBeka. OCHOBHbIE METOJbI T'€HETHKH YEIOBEKA: I'€HEAIOrHYECKUil, OIM3HELOBbIH,
LUTOrCHEeTUYECKUH, OMOXMMHUYECKUH, MOJEKyIsIpHO-TeHeTHuecKhid. COBpPEMEHHOE ONpPEAEICHHE T'eHOTHIA: MOJIHOTCHOMHOE
CEKBEHUPOBAHKE, TEHOTHITMPOBAHUE, B TOM 4ucie ¢ nomoubto [1IP-ananuza. HacnencrseHHble 3a0051eBaHNs YeIOBEKa: TEHHbIE
Gosne3HH, OONE3HHM C HACIENCTBEHHOH IIPe/pacIiOoNoKEHHOCThIO, XPOMOCOMHbIe Oone3Hn. CoMaTH4ecKue M TI'eHEepaTHBHbIE
myrauuu. CTBONOBbIE KJIETKH. [IpUHIMIBI 310pOBOro 00pa3a >KM3HH, AMATHOCTHKH, NPO(QMIAKTHKH U JICYEHHS T€HETHYECKUX
Oone3Hed. MenuKO-TeHeTHYeCKoe KOHCYJIBTHPOBaHHE. 3HAYCHHUE MEAWIMHCKOW T'eHETHKH B IMPEIOTBPAICHUH M JICUCHUH
IeHETHYECKUX 3a00/IeBaHHUH YelIOBEKa.

JeMoHcTpanum:

Hoprpertst: I'. Menaens, T. Mopras, I'. ne ®pus, C. C. Uersepukos, H. B. Tumodees-Pecosckuii, H. 1. Bauios.

Tabmuupt 1 cxemsl: «MOHOTHOPUIHOE CKPELIMBAHUE M €r0 LIUTOCHETUYECKash OCHOBA», «3aKOH PACUICIUICHUS H ero
LIUTOrCHETUYECKas: OCHOBa», «3aKOH YHCTOTHl TrameT», «/lurubpuaHoe ckpemmBanuey», «l{uronornueckue OCHOBBI
JUTHOPHUIHOTO CKpeliuBanusy, «Meiio3y, «B3anMozaeiicTBIe alulelibHbIX TeHOBY, «[ eHeTHUeCKre KapThl PaCTeHHA, JKMBOTHBIX H
yenoBeka», «[eHeTHKa monay, «3aKOHOMEPHOCTH HACIEJO0BaHUs, CIEIUNICHHOTo C MmoioM», «KapuoTumsl uengoBeka u
JKUBOTHBIX», «Bumpl m3MeHuMBOCTHY, «MonmudukalmonHas u3MeHYMBOCTB», «HacnemoBanue pesyc-dakropay, «'eHeTnka
IpyMI KpoBu», «MyTalliOHHas H3MEHUUBOCTHY.

Ob6opynoBaHue: MOAETH-aMILTHKAIMN «MoHOrHOpUaHOE CKpelnBanuey, «Hemnonnoe noMmunupoBanuey, «lurnbpuanoe
ckpemmBanuey, «Ilepekpéct XpoMocoM», MUKPOCKON W MHKpompemnapar «/Ipo3zoduna» (Hopma, MyTraruu GpopMbl KpbLIEEB H
OKpacku Tena), repbapuii «I'0pox MOCEBHOM».

JlaGopaTopHbIe U NPaAKTHYeCKHe PadoThI:

JlaGopaTopHas pabota Ne 5. «3yueHue pe3yabTaToB MOHOIMOPHIHOIO M JTUTMOPHUAHOTO CKPELIMBAHUSA Y JPO30QHIIBI
Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopatopHast padora Ne 6. «/3yueHne Monu(pUKAIMOHHOW H3MEHYHMBOCTH, NOCTPOCHHE BAPHALMOHHOIO psiga U
BapUAILMOHHON KPUBOI.

JlaGopaTopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30(Hibl Ha FOTOBBIX MHUKPOIpenapaTax.

IpakTudeckas padora Ne 2. «CocTaBieHHe U aHAIN3 POIOCTIOBHBIX YEIOBEKaY.

Tema 7. Cenexuusi opranu3moB. OCHOBbI 0MOTeXHOJIOTHH.

Cenekmusi Kak HayKa M IIpoIecC. 3apoXkKAeHHE CeleKnuu u jaomectukarms. Yuenne H. 1. BaBunoBa o menTpax
MIPOUCXOXKACHUS W MHOT000pa3us KyIbTYPHBIX pacTeHHil. LIeHTpBI MPOMCXOXKAEHMS IOMAIIHHUX >KMBOTHBIX. COpT, mopona,
IITaMM.

CoBpeMeHHBIE METO/BI CEeTEKIIH. MacCoBBIi 1 HHANBHAYAIBHBIH OTOOPHI B CETIEKIIMN PACTEHHI U KHUBOTHBIX. OreHKa
JKCTEephepa. BIu3kopoaCcTBEHHOE CKpeniBanne — HHOpuauHT. Yncras nuaus. CKpelMBaHWEe YUCTHIX JIMHUHA. ['ereposuc, mim



rudpunHas cwia. HeponacrBeHHoe ckpenmBanue — ayrOpuauHr. OtnanéHHas ruOpuamsanus u e€ ycnexu. VICKycCTBEHHBIH
MyTareHe3 U NOJIy4eHUE MOIUIIOUI0B. JIOCTHKEHUS CEJIEKIUH PACTEHUM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BrorexHonmorust kak oOTpacib TPOM3BOACTBA. ['€HHass WHXeHepus. OTambl co3maHus pexombOuHanTHOH JIHK 1
TpaHCIeHHbIX OpraHusMoB. Kierounas umxeHepus. Kierounele KynbTypbl. MUKPOKIOHAJIBHOE DPAa3MHOXKCHHUE PAaCTECHUIL
KrnonnpoBanne BBEICOKONPOAYKTHBHBIX CEIBCKOXO3SIHCTBEHHBIX OPTaHU3MOB. DKOJIOTHYECKUE M 3THUYecKHne mpobnemsl. MO —
TeHETHYECKN MOJU(UIIPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Iloptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. /. Kapneuenko, M. ®. I1paHoB.

Tabmuuer 1 cxemsl: kKapTa «L{eHTpBI IPOMCXOXKIEHNST 1 MHOT000pa3usl KyJIbTYPHBIX pacTeHui», «I[lopombl momanrHmx
KUBOTHBIX», «CopTa KyNbTYPHBIX pacTeHuit», «OtrmanéHHas ruOpummsanus», «Paborsl akagemmka M. @. lBaHoBay,
«[Tomummonnusa», «OOBEKTHI OMOTEXHONOTHMY, «KIleTOYHBIE KYyNbTYpHl M KIOHHpOBaHHE», «KOHCTpyHpoBaHHE W IepeHOC
TEHOB, XPOMOCOM.

OO6opynoBanre: My/SDKH IDIOJIOB W KOPHEIUIONOB IWKMX (OpM M KyIbTYpHBIX COPTOB pAacTeHHH, repOapuii
«CenbCKOXO035ICTBEHHBIE PACTCHUS.

JlabopaTopHble M MPpaKTHYEeCKHe PadoThI:

Okckypenust «OCHOBHBIE METOIBI M JOCTIDKCHUS CENISKIMH PAcTeHHMH W JKHMBOTHBIX (HA CEJEKIMOHHYIO CTaHIHIO,
IUIEMEHHYIO (hepMy, COPTOUCIIBITATENFHEIH YJacTOK, B TEINIMYHOE XO3SHCTBO, JIAOOPAaTOPHIO arpOyHHBEPCHTETA HIIM HAYIHOT'O
LIEHTPA)».

11 KUIACC

Tema 1. DBosronoHHast 0MOJIOTUS.

[peanockTK BO3HUKHOBEHUS 3BOJNIOLMOHHON TEOpHH. DBOJIONMOHHAS TEOpUs W e€ MecTo B Ouonoruu. BnusHue
SBOJIIOIIMOHHON TEOPHHU Ha pa3BUTHE OHOJIOTUH U IPYTUX HayK.

CBuzeTenscTBa 3BONIONMK. [laeoHTONOrnYecKre: IMOCeI0BAaTEeNbHOCTh TOSBIICHHST BUJIOB B IMAJICOHTONIOTMYECKOM
JIETOITUCH, TIepeXxoHbIe popMbl. broreorpaduueckue: cxoncTBo u paznnyne hayH U (iiop MaTepUKOB M OCTPOBOB.

OMOpPHOIOrMYecKue: CXOACTBA U Pa3iInyust SMOPHOHOB Pa3HBbIX BHJOB MO3BOHOYHBIX. CpaBHUTENILHO-aHATOMUYECKHE:
TOMOJIOTHYHbIC, AHAJIOTUYHBIC, PyAUMEHTApHbIC OpTraHbl, aTaBU3Mbl. MOJIEKYIIpHO-OHOXMMHYECKHE: CXOJCTBO MEXaHHU3MOB
HACJIEICTBEHHOCTH U OCHOBHBIX METa00IMYECKUX ITyTell y BCeX OPraHU3MOB.

OpomonnonHas teopus Y. Jlapeuna. IIpennocbUIk BOZHUKHOBEHHUS JAapBUHHM3MA. JIBIDKYIME CHIIbI SBOJIIOLMU BUJIOB
no JlapBuHy (M30BITOYHOE pa3MHOKEHHE NPH OrPaHMYEHHOCTH PECYpCOB, HEONpeAenéHHas HW3MEHYMBOCTh, OopbOa 3a
CYILIIECTBOBaHHUE, €CTECTBEHHbIH 0TOOP).

Cunreruueckas teopus 3Botoruu (CTO) u e€ OCHOBHbBIE MOMOKEHUSL.

MuxkposBosmtors. [Tormysnsuus Kak eMHUIA BUIA U 3BOJIOLIH.

JBmwxyiue cuibl ((HakTopbl) 3BOJIIOLUM BHIOB B MPHPOe. MyTalMOHHBIN MPOLEcC 1 KOMOWHATHUBHASL U3MEHUUBOCTb.
[onynsiroHHbIe BOJHBI U Apelid reHoB. V30msuus 1 MUTpaLus.

EcrecrBenHblit 0T00p — Hanpasistonmii GakTop 3Bomoiun. GopMbI €CTECTBEHHOT0 0TO0pa.

[pucnocobi1eHHOCTh OPraHU3MOB KaK Pe3yNbTaT BOMIONKU. [IprMephl IPHCIOCOOICHUI Y oprann3MoB. ApoMopdo3bl
U WIMO-aJalTalUH.

Bupa u BunoobpazoBanue. Kpurepuu Buga. OcHoBHbIE (YOPMBI BUIO00Pa30BaHHs: reorpaduueckoe, SKOIOrHIecKoe.

Maxkpoasomtonust. DopMbl 3BOTIOLUK: (HIETHYECKas], IUBEPIeHTHAs, KOHBEPreHTHasl, napaienbHas. HeobparuMoctsb
9BOJIIOLIMH.

[poucxoxaeHne OT HecennaIu3MPOBaHHbBIX MpeaKoB. [Iporpeccupyommas crienuanu3aiys. ATanTHBHAs paadarus.

JemMoHcTpanum:

Hoptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkxens, ®. Mromnep, A. H.
CeBepLoB.

Tabmuupl u cxemsl: «Pa3BUTHE OpraHMYECKOro Mupa Ha 3emie», «3apOAbIIM ITO03BOHOYHBIX JKMBOTHBIX,
«Apxeonrtepukc», «Dopmbl 00ppOBI 3a CcyllecTBoBaHHE», «EcTecTBeHHBII 0TOOp», «MHOroobpa3ue COpPTOB pacTEHHID,
«MHoroobpasue mopoJ KUBOTHbIX», «[lomymsaunu», «MyTaunoHHAs U3MEHYHBOCTBY», «Apomopdosbl», «Manoamanrarmm,
«O6mast nerenepanus», «IBmwkyime cuibl dBomonmny, «Kapra-cxema mapripyra myremectBus Y. apBunay, «bopsba 3a
cymiectBoBanue»,  «lIpucnocobieHHOCTs — opraHu3moB»,  «[eorpaduueckoe  BumooOpa3zoBaHHE»,  «IKOJIOTHYECKOE
BHUI000pa30BaHME».

OO0opy/noBaHHE: KOJUICKIMS HACEKOMBIX C PA3MYHBIMM THUIAMH OKPAacKH, HA0Op IUIOJOB W CEMSH, KOJUICKIHS
«IIpuMepbl 3alMTHBIX NPUCIIOCOOJICHHUI y KUBOTHBIX», MoOJenb «OCHOBHBIC HAIpPABICHHUS SBOJIOLHMNY, OO0bEMHAs MOJIENb
«CTpOCHHE TOIOBHOIO MO3Ta MTO3BOHOYHBIX).

Buoreorpaduueckas kapra mupa, Koyutekuus «PopMbl COXPaHHOCTH HCKONMAeMbIX JKMBOTHBIX M PACTCHHID», MOJEINb
amrutikarms «Ilepekpéct XpoMocoM», BllaKHbIE Npernapathl «Pa3BUTHE HaceKOMOro», «Pa3BHTHE JIATYIIKHM», MHKpOIpenapar
«/Ipozodunay (Hopma, Myranuu GOPMBI KPbUTEEB U OKPACKHU TEIa).

JlaGopaTopHble H NPAKTHYECKHE PAGOTHI:

JlabopaTopHas pabora Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIIOTHYECKOMY KPHTEPHION.

JlaGopatopras padora Ne 2. «Onucanue NpucIocoOIEHHOCTH OpPraHM3Ma 1 €€ OTHOCHTEIIFHOTO XapaKTepay.



Tema 2. Bo3HNKHOBeHHe H Pa3BHTHe KU3HHM Ha 3emJIe.

JloHay4HBIe MPEICTaBICHUS O 3apOXKICHUH XU3HU. HaydHble rUmoTe3sl BOSHUKHOBEHUS JKH3HU Ha 3emie: abHorenes u
MaHCTIepMUSL. XUMHYECKasi SBOMIONYS. AOHOTEHHBIN CHHTE3 OPTaHWYECKHX BEIIECTB W3 HEOPTaHWYECKHX. DKCHEPHMEHTAIBHOE
MOATBEPIKICHIE XUMHUUIECKOH 3Bommorny. HauanbHble sTamsl Gnonorudeckoit ssomonuu. ['unoresa PHK-mupa. @opmuposanne
MEMOpaHHBIX CTPYKTYp M BO3SHHKHOBEHHE NPOTOKJIETKH. llepBble KieTkH M uX 3Bomtonus. GopMupoBaHre OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

Paspurue xu3HH Ha 3emiie o 3pam u nieprionam. Karapxeil. Apxeiickasi 1 mporepo3oiickas dpel. [laneo3olickast apa u eé
TIepUOJIBI: KeMOPHICKUIA, OPIOBUKCKHIN, CHITYpUICKUH, J€BOHCKHUH, KAMEHHOYT OJIbHBIN, TEPMCKHH.

Mes3o30iickas 3pa U €€ NepuoAbl: TPUACOBBIH, FOPCKUH, MEJIOBOM.

Kaitno3olickas spa u e€ nepuozpl: MajJeoreHOBbIi, HEOr€HOBBIM, aHTPOIIOIE€HOBBIH.

XapakTepucTHKa KIMMara W TeoJIOTMYecKHX IporeccoB. OCHOBHBIE STallbl 3BONIOHUU PACTHUTENBHOIO M YKHBOTHOTO
Mupa. ApoMop}o35l Y pacTeHui 1 )KUBOTHBIX. [1osiBIICHHE, paciiBeT ¥ BRIMHPAHHE I'PYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHMIecKoro MUpa Kak oTpakeHne BOMOIHH. OCHOBHBIE CHCTEMaTHYECKHE I'PYIITBI OPraHU3MOB.

DBOMIONMS YeNlOBeKa. AHTpOIONOTHS KaK Hayka. Pa3BHTHE MpeNcTaBIeHWI O MPOMCXOKICHWH dYeloBeKa. MeTomp
n3ydeHus anTpornoreHesa. CXoICTBa M pa3iIyMsl YeJIOBeKa M )KUBOTHBIX. CHCTEMaTHIECKOe TIOJIOKEHHE YeTIOBEKa.

JBmwxymue crisl ((hakTopsl) aHTpororene3a. HaciaencrBeHHass N3MEHUYMBOCTE M €CTECTBEHHBIN 0TOO0p. OOIIecTBEHHBII
00pa3 JKU3HHU, N3TOTOBJICHHE OPYIUHA TPYZa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTAJMM W BETBH OSBONIOLMH 4YeJIOBEKA: aBCTPAIONHUTEKH, UelmoBek yMmenbld, UemoBeK NpsMOXOMISIINA,
UYenoBek HeaHnepraibckuid, YemoBek pa3yMHBIH. Haxonkw WMCKomaeMbBIX OCTaTKOB, BpeMs CYIIECTBOBAaHHS, 00JacTh
pacnpocTpaHeHusl, 00bEM rOJIOBHOTO M03ra, 00pa3 )KU3HH, OPYIHSL.

UenoBeueckne packl. OcHOBHble OonbliMe  pachl:  eBporeoWaHas  (eBpaswiickas), HErpo-aBCTpPaJOHIHAS
(3KBaTOpHANEHAS), MOHI'OJION/THAS (a3MaTCKO-aMepHKaHCKas). UepThl MPUCIOCOOICHHOCTH TPE/ICTABUTENEH YeTIOBEUeCKHX pac K
YCIIOBHSIM CyIlecTBOBaHMs. ENMHCTBO wenoBedeckux pac. Kpurnka pacuszma.

JemMoHcTpanum:

Ioptpetsr: @. Pean, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. FOpu, Y. dapsus.

Tabmuupr u cxembl: «Bo3HukHoBeHHe ConHeyHOW cucTeMbl», «Pa3BHTHE OpraHmdeckoro mmupay, «PacturenbHas
KiIeTka», «KuBoTHas kierka», «[Ipokapuorudeckas kietka», «COBpeMEHHas CHCTEMa OpraHWYecKoro mMupa», «CpaBHEHHE
aHATOMHYECKHX 4YepT CTPOCHUS YeJOBEKa M YeOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIC MeCTa NaJICOHTONOTMYECKUX HAXOIO0K
IPEJIKOB COBPEMEHHOT'0 uelloBekay, «/IpeBHeiime moauy, «/Ipesnue moam», «[lepsble coBpeMeHHbIe Toan», «enoBeyeckue
paceb».

O6opynoBanue: Myashku «IIpoucxoxieHne dYesoBekay (OIOCTHI aBCTPAJIONUTEKA, IUTEKAaHTPOIA, HEeaHJEepTajblia,
KPOMaHBOHI[a), CIENKH WIH M300pa)KCHUsI KaMEHHBIX OpYyAWi MEepBOOBITHOTO delloBeKa (KaMHH-YOMIEphl, pyOuia, ckpebia),
re0XpOHOJIOrnyecKas TabnuIa, KoeKuust «PopMbl COXPAaHHOCTH MCKOIMIAEMbIX XKUBOTHBIX U PACTCHHUIN».

JlaGopaTopHble M NpaKkTHYeCKHe PadoThI:

Ipakruyeckas padora Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PACTEHUI U JXMBOTHBIX B KOJICKLIHSX).

DKcKypeust «IBOJIOLUS OPraHUUeCcKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-Hay4YHBIN HIM KPaeBEIIeCKHI My3eil).

Tema 3. OpranusMsl 1 OKpYsKaloLas cpeaa.

OKOJIOTUsI KaK Hayka. 3ajaud M paslelibl 3KOJIOTMH. MeTOoAbl SKOJOIMYECKUX HCCIEOBAaHUNA. DKOJIOrH4ecKoe
MHPOBO33PEHHE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl 0OMTaHHS OPraHU3MOB: BOJIHAS, Ha3€MHO-BO3/1yIlIHAsI, IOYBEHHAS, BHYTPUOPIaHU3MEHHAsL.

Dkonoruueckue axropsl. Knaccudukanus sxonornueckux GpakTopoB: aOUOTHYECKHE, OMOTHIECKHE U aHTPOIOrCHHbIE.
JeticTBue 3Konoruieckux (HakropoB Ha OPraHU3MBI.

AbuoTundeckue (akTopbl: CBET, TeMIeparypa, BiakHocTb. ®oroneproausm. [IpucnocobiaeHust opraHu3MOB K JACHCTBHIO
abuornyeckux (axTopos. bronornueckue puTMBL

Buornueckue dakropsl. Bugpl OHOTHYECKHX B3aMMOACHCTBHIA: KOHKYPEHIHS, XUIIHUYECTBO, CUMOMO3 U ero (pOpMBL
[Napa3utu3m, Koomepauus, MyTyalH3M, KOMMEHCaau3M (KBapTUPAaHCTBO, HaXJICOHHYECTBO). AMEHCAU3M, HEHTPATU3M.
3HayeHHe OMOTHYECKUX B3aMMOJICHCTBHH JUIS CYIIECTBOBAHHS OPraHU3MOB B TIPUPOJTHBIX COOOIIECTBAX.

OKONIOTHYECKHE XapaKTEePUCTUKH monysasiiud. OCHOBHBIE IOKa3aTeld IOMYJSIUM: YHCICHHOCTb, IUIOTHOCTb,
POKIaeMOCTh, CMEPTHOCTB, IPHPOCT, MUrpanys. JJMHaMUKa YUCICHHOCTH MOMYJISLUH U €€ Peryssiys.

JlemoHcTpanum:

Hoprpertsr: A. Tym6onpar, K. @. Pynse, O. ['ekkenb.

Tabnuuer u cxemsl: kapta «[Ipupomsbie 30HBI 3emin», «Cpenpl oOUTaHHS OpPraHU3MOBY, «DoTomepromuzm»,
«[Tomynsiuumy, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH NOMYISIUK HHY30pHu-Tydenbkuy», «[Tuiesbie nenmy.

JlaGopaTopHble U MpaKTHYeCKHe PadoThI:

JlaGopatopras padora Ne 3. «Moponoruueckue 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT OOUTaHUS».

JlaGopatopnas padora Ne 4. «BnusiHEEe cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[pakTrdeckas padora Ne 2. «([logcuér mIOTHOCTH HOMYIIAIMH Pa3HBIX BUIOB PAaCTEHUID).

Tema 4. Coof1ecTBa U 3K0OJIOTHYECKHE CHCTEMBI.

CoobmecTBO oprann3MoB — 6uorieHo3. CTpyKTypsl OHOIEHO3a: BHIOBAsI, IPOCTPAHCTBEHHAs, Tpodruaeckas (MUIeBas).
Bupsr-gomunantel. CBsi3u B OUOLIEHO3E.

DKonormyeckue CUCTeMbl (3KkocucTeMbl). [lorATHe 00 dKocucTeMe M OmoreoneHo3e. DYHKIMOHATNBHBIE KOMITOHCHTHI
9KOCHCTEMBI: NPOYIEHTHI, KOHCYMEHTHI, peIyleHTsl. KpyroBopoT BeImecTB M MOTOK SHEPrHM B dKocucreme. Tpodudeckne



(mumieBbie) ypoBHH SKocucTeMbl. IlumieBble nenu M cetd. OCHOBHBIC IOKa3aTeNd 3KOCHCTEMBI: OHOMacca, MPOIYKIIHSL.
DKONOrHYEeCKHe MHUPAMUJIBI: MPOAYKINH, YHUCICHHOCTH, Ounomacchl. CBOMCTBAa 3KOCHCTEM: YCTOHYMBOCTB, CaMOpPETYIISLIUS,
pasBurue. CyKieccus.

IIprpoaHBIE SKOCHCTEMBL. DKOCHCTEMBI 03EP M peK. DKOCUCTeMa XBOHHOI0 WK IIMPOKOIUCTBEHHOI'O Jieca.

AHTPOIIOreHHBIE JKOCHUCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCHCTEMBI. BHOJOrHYeckoe M XO3SHCTBEHHOE 3HAUCHHE
arpodKOCHCTEM U YPOOIKOCHCTEM.

Buopasnoobpasue kak Gakrop ycroitunBoctd 3kocrcTeM. CoxpaHeHHe GHOIOrHYECKOro pa3HooOpasust Ha 3emiie.

Yuenue B. U. Bepaanckoro o 6nocdepe. ['panuiipl, coctaB u cTpykTypa onocdepsl. JKuBoe BemecTBo U ero (GpyHKITUH.
Ocobennoctr 6uoceps! Kak r100aNbHOH YKOCHCTEMEBL. J[MHaMuaeckoe paBHOBECHE M 00paTHast CBs3b B Orocdepe.

KpyroBopoTsl BemecTs 1 OMOreOXMMHIECKHE ITUKIIBI AJIEMEHTOB (YTiepoaa, a30Ta). 30HaIbHOCTh Onocdepbl. OCHOBHBIC
OHMOMBI CYIIH.

UenoBevecTBo B 6rochepe 3emi. AHTPOIIOreHHbIEC H3MEHEHUS B Orocdepe. [1o0abHbIe SKOIOrHIecKHe MPOOIeMBL.

Cocy1iectBOBaHHE MPUPOIBI U denoBeuecTBa. CoxpaHeHHe GHOpa3HOOOpas3Hsi KaKk OCHOBA YCTOIYMBOCTH OuOc(hepbl.
OCHOBa palOHANILHOIO YIPAaBJICHUS NPUPOAHBIMH pPECypcaMH M HX HCIONb30BaHKe. JIOCTHKEHMsI OHOJOTHMH W OXpaHa
TIPUPOJIBL.

JemoncTpauuu:

IToptpetsi: A. Jx. Tencnu, B. H. Cykaués, B. 1. BepHanckuid.

Tabmuupl U cxembl: «[lumieBble nenu», «BHOLEHO3: cOCTaB W CTPyKTypay», «lIpupomHsie coobriiectBay, «llemu
MUTaHusD, «JKoJormdeckas nupamuna», «buochepa u denoBek», «IDKOCHCTEMA MIMPOKOIUCTBEHHOIO Jieca», «IJKOCHCTeMa
XBOWHOTO Jiecay, «BHOIeHO03 BOoéMay, «ArporeHo3y, «[I[puMepHbIe aHTPOIIOreHHbIE BO3CHCTBHS HA IPUPOLY», «BaxHeiimme
HCTOYHMKH 3arpsi3HCHHS BO3[yXa W TPYHTOBBIX BOm», «IloyBa — BaKHelias cocrapisiomas ouochepb», «DakTopsl
nerpaganuu 1mouBy», «IlapHUKOBBIA 3ddexr», «DakTopsl paaHoaKTHBHOTO 3arpsi3HeHus Ouocdepbi», «OOmmas CTpykTypa
6uocdeps», «PacnpocrpaneHne xu3HH B Ouochepe», «O30HOBBIH 3kpaH Guochepsl», «Kpyrosopor yriepona B Ouocdepey,
«KpyroBopor a3ora B IpUpoe».

O6opyoBanue: Mojeb-anuIHKanus «THITHYHBIE OHOIIEHO3bI», repbapuii «PacTHTebHbIE COOOIIECTBaY, KOIICKINH
«BHOLICHO3Y, «BpeauTenn BaKHEHIIHX CEIbCKOXO3SIHCTBCHHBIX KYIbTYp», repOapuil U KOJUICKIHH PAcTeHHH H KUBOTHBIX,
NPUHAUISKAIME K Pa3HbIM 3KOJIOIMYECKHM IpynmaM ogHoro Buzaa, Kpacuas xuura Poccuiickoit ®enepaunu, n3oOpaskeHus
OXpaHsEMbIX BUJIOB PACTCHHUI U JKMBOTHBIX.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUNA ITPOI'PAMMBI 10 BUOJIOTN HA BFA3OBOM YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHIA

CornacHo ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHUS K Pe3yIbTaTaM OCBOSHHS O0YJArOIIUMIUCS IIPOrpaMM CPEIHETO
o0mero 006pa3oBaHMs: IMYHOCTHBIM, METAIIPEIMETHBIM U IIPEAMETHBIM.

JUYHOCTHBIE PE3YJIbTATbBI

B cTpykType IHMYHOCTHBIX PE3yJIbTAaTOB OCBOSHHS INpeaMeTra «BHONOrHs BBIIENEHBI CIIEAYIONINe COCTaBIISIOIINE:
OCO3HaHWE O0YYAIOMINMHUCS POCCHICKON I'pa’kIaHCKON MICHTHYHOCTH — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEIEHOCTH H
CaMOOIIPEIeICHHIO, HaJMYMe MOTHBAIMM K OOy4eHWIO OHONIOrHMH, LEJICHAIpPaBICHHOS Pa3BUTHE BHYTPEHHHX YOSKIEHHI
JMYHOCTH Ha OCHOBE KIIFOUECBBIX LEHHOCTEH M HMCTOPHYECKHX TPAJHUIMH Pa3BUTHS OMOJIOrMYECKOro 3HAHHWS, TOTOBHOCTH
CIIOCOOHOCTH O0YYArOIINXCSl PYKOBOJICTBOBATHCS B CBOEH NIESITENBHOCTH [IEHHOCTHO-CMBICIIOBBIMH YCTQHOBKAMH, MPUCYIIUMH
cHCTeMe OHMOJOTMYEeCKOro 00pa30BaHWs, HaJIMYHE SKOJIOTHYECKOTO IIPABOCO3HAHMS, CIIOCOOHOCTH CTaBHTh IIETH W CTPOHTH
JKU3HCHHBIE TIIAHBI.

JIMIHOCTHBIE PEe3yNbTaThl OCBOEHWs IpeamMera «BHoNorus» JOoCTHUraroTcst B €AWHCTBE Y4eOHOH M BOCIUTATENIHHON
NEATETbHOCTH B COOTBETCTBHUHM C TPAJHUIMOHHBIMH POCCHHCKHMH COLMOKYJIBTYPHBIMH, HCTOPHYECKIMH U JIyXOBHO-
HpPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHATBIMH B OOIIECTBE INpaBWIAMH M HOPMaMH MOBEJEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOBOCIIMTAHUSI W CAaMOPa3BHUTHS, Pa3sBUTHS BHYTPEHHEH MO3WIMM JIMYHOCTH, NMATPHOTH3MA, YBAXKEHHS K
3aKOHY ¥ IIPaBOIOPSAKY, YEIOBEKYy Tpyda W CTaplieMy IOKOJCHHIO, B3aMMHOTO YBa)KCHHsS, OCpPEKHOrO OTHOIICHHUS K
KYJIBTYPHOMY HacJeIuI0 U TPaAULUsIM MHOTOHAIIMOHANBbHOTr0 Hapoaa Poccuiickoit deneparuu, npupoe 1 OKpyKaroliei cpene.

JIM4HOCTHBIE PE3yNBTATHl OCBOCHHS ydeOHOro mpeaMera «bHONIOTHs» TOMKHBI OTPa)kaTh TOTOBHOCTh M CHOCOOHOCTH
00yJaromMXxcs PyKOBOACTBOBATHCS C(POPMUPOBAHHON BHYTPEHHEH MO3WIHMEH JIMYHOCTH, CUCTEMOW [IEHHOCTHBIX OpHEHTAIWH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOIIUX TPAIUIHOHHBIM IIEHHOCTSIM POCCHICKOTrO OOIIEeCTBa, pacIIMpeHHe
YKM3HEHHOTO OITBITa ¥ OIBITA JIESITEIILHOCTH B MPOLIECCe PealTU3alli OCHOBHBIX HAIIPABJIEHUH BOCIHHUTATEILHONW AESTEIEHOCTH, B
TOM 4HCIIE B YaCTH:

1) rpaxnaHCcKOro BOCIIMTAHUS:

c)OPMUPOBAHHOCTD TI'PAXKIAHCKOM MO3MLIUM O0Y4YaroIIerocs Kak aKTHMBHOIO M OTBETCTBEHHOIO YJIEHAa POCCHICKOro
00111eCTBA;

OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX NPAB U 0053aHHOCTEH, yBa)KEHHE 3aKOHA M IIPABOIOPAKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH IEATENbHOCTH IIPU CO3/aHUM Y4EOHBIX HPOEKTOB, PEIICHUM Y4eOHBIX U
MO3HABATEIbHbIX 3a/1a4, BHINOIHEHUH OHOJIOTMYECKHX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEENATh COOCTBEHHYIO MO3UIINIO IO OTHOIICHHIO K SBJICHUSM COBPEMEHHON KM3HU U OOBSCHATD €€;

YMEHHE YYUTHIBaThb B CBOMX JIEHCTBUAX HEOOXOOMMOCTh KOHCTPYKTHMBHOIO B3aMMOJCHCTBHSA JIIOJEH C pPa3HbIMU
yOeXKACHUSAMY, KYJIbTYPHBIMHU LIEHHOCTSIMU U COLIUAJIbHBIM IIOJI0KEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO  BBINOJHEHHsA Y4eOHBIX, IIO3HABaTEIbHbIX U
HCCIIEZIOBATENbCKUX 33/1ay, YB@KUTEIBHOI'O OTHOIIEHHS K MHEHHIO OIIIOHEHTOB IPU OOCYXKIEHHH CIHOPHBIX BOIPOCOB
OMOJIOrNYECKOT0 CONIEPIKAHMUS;

TOTOBHOCTb K T'YMaHUTAPHOH U BOJOHTEPCKON AEATENBbHOCTH;

2) NaTPUOTHYECKOIr0 BOCIIHTAHMSI:

cOPMUPOBAHHOCTD POCCHMHCKON T'PAKNAaHCKOW MIEHTUYHOCTH, NMAaTPUOTHU3MA, YBAXKCHUS K CBOEMY HapoIy, 4yBCTBa
OTBETCTBEHHOCTH mepen PomauHo#, ropmocTu 3a cBod Kpaii, cBor0 PoauHy, cBOW S3bIK M KyJBTYpPY, NPOLUIOE W HACTOSILEE
MHOI'OHaLMOHAJIBHOT0 Hapona Poccuw;

LIEHHOCTHOE OTHOILIEHUE K IPUPOAHOMY HACIEHIO M MaMATHUKAM HPUPOJBL, JOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE,
CTOpTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTD OLICHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAHOBJICHHE U DPa3BUTHE OHOJOIMH, NMOHUMAHUS 3HAUYCHUS
OWONIOrUHM B MO3HAHUM 3aKOHOB MPHUPOJIBI, B )KU3HU YEJIOBEKa M COBPEMEHHOTO OOIIECTBA;

uzeliHas yoex1€HHOCTb, TOTOBHOCTD K CITY)KEHHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 32 €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JIYXOBHBIX LIEGHHOCTEN POCCUIICKOr0 HApOAa;

cOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS1, STHYECKOTO MTOBEICHMS;

CMOCOOHOCTh OIIEHMBATh CUTYAI[HIO U MPUHUMATh OCO3HAHHBIE PEICHUS, OPHEHTUPYSICh HA MOPaIbHO-HPaBCTBCHHBIE
HOPMBI U IIEHHOCTH;

OCO3HAaHUE JTMYHOTO BKJIaJa B IOCTPOCHHE YCTOHYUBOrO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJIUTENSM, CO3JaHHUIO CEMbH HAa OCHOBE OCO3HAHHOTO NPHHSTHS HEHHOCTEH
CeMeHOM )KU3HU B COOTBETCTBUU C TPaJAULIUSAMU HaponoB Poccuu;

4) 3cTeTH4YeCKOro BOCIIMTAHMSI:

JCTETHYECKOE OTHOIIEHHE K MHpY, BKIIOUYasl 3CTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CHOPTA, TPYyZa,
OO0IIECTBEHHBIX OTHOIICHHUH;

TOHUMAaHHUE YMOLMOHAJILHOTO BO3IEMCTBUS AKUBOW NPUPOBI U €€ IEHHOCTH;

TOTOBHOCTH K CAMOBBIPA)KCHUIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIICHHUE IPOSIBIISITH KA4eCTBA TBOPUECKOM JIMIHOCTH;



5) puznyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJIbTYPHI 310POBbSI H IMOLMOHAILHOI0 0,1ar0ONMOTy M

MIOHMMAHUE U pealn3anysi 3J0poBOro 1 Oe3omacHoro odpasa >KM3HH (30pOBOE MUTAHUE, COOTIOCHIE THTHEHNYECKUX
MpaBUJI M HOpPM, cOAJaHCHPOBAHHBIM pPEXHUM 3aHATHH M OTAbIXa, pErymspHas (u3mdeckas aKTHBHOCTB), OEpeXHOro,
OTBETCTBEHHOI'0 ¥ KOMIIETEHTHOT'O OTHOIIECHNUS K COOCTBEHHOMY (PH3HYECKOMY U IICHXHIECKOMY 3/10POBBIO;

MOHMMAHUE IIEHHOCTH TIPaBWJI WHIWBUAYaJbHOTO M KOJUIEKTMBHOIO 0O€30MacCHOTO TIIOBEAEHHWS B CHUTYaIWsX,
YIPOXKAIOMKX 370POBBIO U JKH3HU JIOJEH;

OCO3HaHHUE IOCIIEICTBUH M HETIPUSATHS BPEIHBIX IPUBEIYEK (YIOTPEOIICHHS aIKOroisl, HAPKOTHKOB, KypeHHs);

6) TPYI0BOro BOCHUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYIOITIO0HE;

TOTOBHOCTD K aKTUBHOMU JISSTENEHOCTH TEXHOJIOTMIECKOH M COMAIBHON HAIPaBJICHHOCTH, CIIOCOOHOCTH MHUIINMPOBATB,
TUTAHUPOBATh U CAMOCTOSITENIFHO BBITIOIHSATE TAKYIO JESTeLHOCTD;

HHTEpEC K pa3ynuHbIM cdepaM NpodeccCHOHANBHOH NesTeNbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIN BBIOOp Oymyrieit
po(heCccHr 1 peaTn30BbIBaTh COOCTBEHHbIE )KN3HEHHBIE TIIaHbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO Ha MTPOTSDKEHUH BCEH JKH3HU;

7) 3K0JIOTHYECKOr0 BOCIIUTAHUS

9KOJIOTHUYECKH IeJIeco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY JKI3HM Ha 3eMile, OCHOBE €€ CYIIeCTBOBAHMS;

TIOBBIIIIEHHE YPOBHSI SKOJOTMUECKOH KYJIBTYpBI: NMPHOOPETEHHE OIbITa IUIAHMPOBAHMS MOCTYIIKOB M OIEHKH KX
BO3MOXXHBIX ITOCIIEJICTBUH JJIsI OKPYXKAIOIIEH cpeJibl;

OCO3HaHHUE TJI00ATBHOT0 XapaKTepa SKOIOTHYECKUX TIPOOIIEM 1 IyTel UX pelIeHus;

CIOCOOHOCTh MCIIONB30BaTh NMpHOOpeTaeMble TpHU HM3y4eHHH OHOJIOTWHM 3HAHWSI M YMEHHS INPH pElIeHHH NpoliieM,
CBSI3aHHBIX C palHOHANBHBIM IPUPOJONOIBG30BaHNEM (COOJIO/IEHNE TpaBHI IIOBEACHHS B IPUPOJE, HANpaBICHHBIX Ha
COXpaHEHHE PAaBHOBECHS B DKOCHCTEMaX, OXpaHy BHJOB, 3KocucTeM, Grocdepsi);

AKTHBHOE HENpHITHE IEeHCTBUIA, NPUHOCAIIMX Bpel OKPYKAloIled IPHPOJHON Ccpejie, yMEHHE IPOTrHO3MPOBATh
HeOJIaronpusITHBIE YKOJIOTMIECKHE TTOCIIEICTBUS MIPEAPUHNMAEMBIX IeHCTBUI U PEJOTBPaIIaTh UX;

HaJIMYME Pa3BUTOrO IKOJIOTMYECKOTO MBIIUICHHs, SKOJOIMYECKON KYJIBTYPBI, OIBITa AESTEIBHOCTH SKOJIOTHMYECKOMH
HaINpaBJIEHHOCTH, YMEHHsS pYKOBOJCTBOBAThCS HMMH B II03HABATENIBHOM, KOMMYHHKAaTHBHOH U COIHAJBHOW HpaKTHKE,
TOTOBHOCTH K YYaCTHIO B MIPAKTHUYECKOH AEATEIBHOCTH 3KOJIOTUUECKON HAIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHSA:

c)OPMHUPOBAHHOCTH MUPOBO33PEHUsI, COOTBETCTBYIOLIEI0 COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M OOIIECTBEHHOI
MPaKTHUKH, OCHOBAHHOI'O Ha JAWAJIOre KYJIbTYP, CIIOCOOCTBYIOLIEr0 OCO3HAHHIO CBOETO MECTa B IOJIMKYJIBT YPHOM MHUPE;

COBEPILEHCTBOBAHHE SI3bIKOBOM M YMTATENBCKON KyIBTYPhI KaK CPECTBA B3aUMOAEHCTBHS MEXKIY TIOJbMHU U TO3HAHUS
MHpa;

MOHUMaHue creruuKkyd OHOJIOrMM KaK HAyKHM, OCO3HaHUs e€ poiu B (OPMUPOBAHMU PALMOHAIBHOTO HAYYHOTO
MBIIUICHHS], CO3JJAHUH 1IEJIOCTHOTO MPE/ICTaBICHUS 00 OKPYXKAIOIIEM MHpPE KaK O €IMHCTBE IPHUPOABI, YEIOBEKa U O0LIECTBa, B
MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH U PELICHNH MPOOJIEM COXPaHEHHUS IPUPOIHOTO PABHOBECHST;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJOTMH IJIs COBPEMEHHOW LIMBUWIIM3ALMHU: OOECIICUCHUs HOBOTO YPOBHS Pa3BUTHS
MEJMIMHBI, CO3JIaHHUE INEPCIEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX PEIIaTh PECYpCHBIC MPOOJIEMbl Pa3BUTHS UEJIOBEYECTBA,
MOMCKA IIyTeHd BBIXOJA M3 IVI00AJbHBIX HKOJIOTMYECKHX IpoOIeM M oOecredeHus Iepexola K YCTOHYMBOMY pPa3BHTHIO,
PaLOHATIBHOMY MCIIOIB30BAHHIO IPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTaHJAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHMH OMOJIOTMYECKHX 3HAHMH B LEIAX IOBBIIICHUS OOLIEH KyJIbTYpbl, €CTECTBEHHO-
HAYYHOH T'PaMOTHOCTH, KaK COCTaBHOW 4acTH ()YHKIMOHAJIBHOM IPaMOTHOCTH OOydarommxcs, GopMupyeMon Mpu H3y4eHUH
OHOJIOTHH;

[OHUMAHUE CYIIHOCTH METOAOB MO3HAHUS, HCIHOJb3YEMbIX B E€CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOIb30BaTh
HOJTydaeMble 3HAaHUS JUIs aHalIu3a U OOBSCHEHMS SIBIICHUH OKPY)KAIOLIEro MHUpa M IPOUCXOASAIIMX B HEM M3MEHEHMH, yMeHUE
Jenarb 00OOCHOBAaHHBIC 3aKJIIOYEHUS HAa OCHOBE HAy4HBIX (DAKTOB M MMEIOMIMXCS JAHHBIX C LEJBIO HOJY4EHHS TOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HMCIIONIB30BATh OMONIOrNYECKHE 3HAHHS Ul PEIIeHHUs MPo0JIeM B PEabHBIX KHU3HEHHBIX
CHUTYaIHsX;

OCO3HaHME LIEHHOCTHM HAy4YHOM JESTENbHOCTH, T'OTOBHOCTh OCYIIECTBISITH TPOEKTHYIO M HCCIIEA0BATEIbCKYIO
JeATeTbHOCTh HHANBUYAIbHO U B TPYMIIE;

TOTOBHOCTb M CHOCOOHOCTH K HENpEphIBHOMY OOpa30BaHUIO M CaMOOOPA30BAHHIO, K aKTMBHOMY IMOJYYCHHIO HOBBIX
3HAHUH 10 GHOJIOTMH B COOTBETCTBHH C )KU3HEHHBIMH IOTPEOHOCTSAMH.

METANIPEAMETHBIE PE3YJIBTATbI

MeTanpeMeTHbIE pe3ylibTaThl OCBOCHHUS Y4eOHOro mpeamera «BHonorusy» BKIIOYAKOT: 3HAYUMBbIe Ul ()OPMHUPOBAHUS
MHPOBO33PEHHST 00YJarOIIMXCsl MEKIUCIMIUIMHAPHBIE (MEXKIPEIMETHbIC) OOIICHAYYHBIC TIOHSTHS, OTPAXKAOIINE IETTOCTHOCTD
HAay4YHOH KapTHHBI MHpa M CHEHM(PHKY METONOB IIO3HAHMS, HCIOJNb3YEMbIX B €CTECTBEHHBIX HaykaX (BELICCTBO, SHEPrus,
SIBJICHHE, TPOLIECC, CUCTEMa, HAyYHbIH (aKT, IPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPHs, CCIIEJOBaHNE, HAOMIOICHHE,
U3MEpeHUe, OKCHePUMEHT W JIPYTHX), YHHBEpCalibHble y4eOHble JeHCTBHs (NO3HABaTElbHbIC, KOMMYHHKATHBHBIC,
perynsaTuBHBIC), oOecreunBaromue (GopmMupoBaHHE (YHKIHOHATIGHON TPaMOTHOCTM W CONMAIBHONH  KOMIICTCHINN



00y4aroIMXCs, COCOOHOCTh O0YYAIONIMXCS HCIOJIb30BaTh OCBOCHHBIC MEKIUCUMILUIMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHHS U
YHUBEpCaJIbHbIC Y4eOHbIC ACHCTBHS B II03HABATEILHON M COLMATIBHON IIPAaKTHKE.

MeranpeMeTHbIE Pe3ylIbTaTbl OCBOCHHS IIPOrPaMMBI CPEIHEr0 001Iero 00pa30BaHHsl JOJKHBI OTPaXKarh:

OBJ1ajjeHUe YHUBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEILHBIMH A€ CTBUSIMME:

1) 6a30BbI€ JOrHYECKHE AEHCTBUA:

CaMOCTOSITENIBHO (POPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, pACCMATPHBATh €€ BCECTOPOHHE;

HCIIOJIB30BATh PH OCBOCHUH 3HAHUH MPHUEMBI JIOTHYECKOI0 MBIIIUICHHS (aHAJIM3a, CHHTE3a, CPaBHEHHMS, KilaccuduKaimu,
0000IICHHsT), PACKPBIBATh CMBICI OUOJIOTHYECKHX MOHATHI (BBIIEIATh WX XapaKTEpHbIC MPHU3HAKH, YCTAHABJIMBATH CBSI3U C
JIPYTHUMH HOHSTHSIMHK);

ONpENEeNIATh LEIN [CATENbHOCTH, 3ajiaBas MapamMerpbl W KPUTEPUH HX JOCTHXCHHUS, COOTHOCHTH pPE3YJIbTaThl
JEATEILHOCTH C MOCTABJICHHBIMHU LEIISAMH;

HCIOJIB30BATh OUOIOTHYECKHE MTOHATHS JUIsl O0BSICHEHHUST (DaKTOB U SIBJICHHIT KUBOW IPUPOLIBL;

CTPOUTH JIOTMYECKHE PACCYKICHUs (MHIYKTHUBHBIC, ICAyKTHBHBIC, 10 AaHAJOIHMH), BBISBISTH 3aKOHOMEPHOCTH H
MPOTHBOPEUHS B PACCMATPUBAEMBIX SIBIICHHUSIX, HOPMYJIHPOBAThH BBIBOJBI U 3aKITFOUCHHUS;

MPUMEHATh CXEMHO-MOJICJIBHBIC CPEICTBa IS MPEJICTABJICHUS CYIIECTBEHHBIX CBSI3¢H M OTHOIICHHH B W3y4aeMbIX
OGHOJIOrNYECKIX 00BEKTAX, a TAKKE POTHBOPEUNil pa3HOTO POJIA, BBISBICHHBIX B Pa3IMYHBIX HH(OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IJIaH PELICHHs MPOOIEMBI C YUETOM aHATM3a HMEIOLINXCS MATEPHAIBHBIX H HEMAaTEPHAIIBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIBTATOB LIEJISM, OLCHHBATH PHCKH MOCIECICTBHI
JIEATEIBHOCTH;

KOOPJIMHHUPOBATh U BHIMOIHATH pabOTy B YCIOBHAX PEalbHOr0, BUPTYAIBHOIO 1 KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHS,

Pa3BUBATh KPEATHBHOE MBIIUICHHE MPH PELICHUH KH3HCHHBIX TPOOIIEM.

2) 6a30BbIe UCCIIE0BATEIbCKHE IeHCTBHS:

BJaJIeTh HABBIKAMH Y4eOHO-HCCIICOBATEIBCKON M TPOCKTHOM JESATENbHOCTH, HABBIKAMH pa3pelieHHs MpobIeM,
CIMOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENTBHOMY MOMCKY METOJIOB PEIICHHSI TIPAKTUYECKHUX 3a/1a4, MPUMCHEHHIO Pa3IMYHbIX
METOJIOB TTO3HAHHS;

HCIIOJI30BATh PA3JINYHBIC BU/IBI JICATEIHLHOCTH T10 TIOJYYCHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETALIMH, TIPE0OPa30BAHHIO
MPUMEHCHUIO B Y4COHBIX CUTYalUsIX, B TOM YHCIIE IPH CO3AaHUH Y4eOHbBIX U COLMAIbHBIX IPOCKTOB,;

(bopMHpPOBaTh HAYYHbIH THUI MBIIICHNUS, B1AJICTh HAYYHOH TEPMHUHOIOIMEH, KIFOYEBBIMH OHATHAMU M METOZIAMU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 331a4H B 00PAa30BATEIILHOM ACATEIBHOCTH U )KU3HEHHBIX CUTYaLUsIX;

BBISBJISTh NIPUYMHHO-CIICJICTBEHHBIC CBA3M M aKTYaJIM3HPOBATh 3aJady, BBIIBUraTh TUIOTE3y €€ pEIICHWs, HAXOIUTb
apryMEHTBI JUIsl JOKa3aTeNIbCTBA CBOMX YTBEPXKICHUH, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PELICHNUS;

AHAIM3MPOBATh IOJNYYCHHbIE B XOJE pEIICHUS 3aJaud pPe3y/bTarTbl, KPUTUYECKH OLICHMBATH HX JIOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX;

JIaBaTh OLEHKY HOBBIM CUTYallUsiM, OLIEHHBATh PHOOPETEHHBIIT OIIBIT;

OCYILECTBIIATD LIEJICHANPABIICHHBIH IIOUCK IIEPEHOCA CPEICTB U CIIOCOOO0B ICHCTBYUS B NPO(ECCHOHATIBHYIO CPELLY;

yYMETb NePEHOCUTb 3HAHUS B TI03HABATEIILHYIO M PAKTHYECKYIO 00JIaCTH JKU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHHS U3 PA3HBIX NPEIMETHBIX 00IacTeH;

BBIJIBUTaTh HOBbIC UJIEH, IIPEUIaraTh OPUTHMHAIBHbIC TIOAXObI M PELIEHHUs, CTaBUTh IIPOOJIEMBI U 3a]a4H, JOIYCKarOIIUe
AJIbTCPHATUBHBIC PEILECHHUS.

3) padora ¢ unpopmanmeii:

OpDHUEHTHPOBAThCS B Ppa3iMYHBIX HCTOYHHMKAX HHGOpManuu (TEKCTe Y4eOHOro mocoOus, Hay4yHO-TIOMYJISPHON
JUTEpaType, OMONOTMYECKHX CJIOBapsAX W CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3aX JaHHbIX, B IIHTepHeTe), aHaIM3MPOBAThH
MH(POPMALHMIO PAa3IMYHBIX BUIOB M GOPM Ipe/ICTaBICHUs, KPUTHYECKH OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTHBOPEYUBOCTS;

(dbopMyIupoBaTh 3ampockl M NPHUMEHSATH Pa3INYHbIE METOIbI MPU MOMCKE W OTOOpEe OHOJIOruvecKoi HH(OpMALUH,
HEOOXOJMMOH [UTs BBIMOJIHEHHS YU4eOHBIX 3a/1a4;

nproOpeTaTh ONBIT HMCIOIB30BAHUSA HH(OPMAIIMOHHO-KOMMYHHMKATHBHBIX TEXHOJIOTHH, COBEPILEHCTBOBATH KYIBbTYPY
AKTHBHOT'O MCIOJIb30BaHMUS PA3JINYHBIX TIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMPaTh ONTUMATBHYIO (OpMY MpPEACTaBICHHs OHOIOrHYecKoi uHpOpManuu (CXemsl, rpaduku,
JIMarpaMMmsl, TaOJHILbI, PUCYHKH U APYroe);

HCIIONIB30BAaTh HAYYHBIH $A3bIK B KayecTBE CpeicTBa NpH pabore ¢ OuONOrMyecKod HHGOpMAIMEeH: NPUMEHSTDH
XMMHYECKHEe, GU3NUECKHE U MaTeMaTH4eCKHe 3HaKH U CHMBOJBI, GopMyinbl, abOpeBHaTypy, HOMEHKIATYpY, MCIIOIb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATIISIHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAHUS M 3aIUThl HHGOPMAIMH, HH)OPMAIIMOHHOI 0€301aCHOCTH JINYHOCTH.

OBJ1ajleHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH A€W CTBUAMM:

1) oGuieHue:

OCYILECTBIIATh KOMMYHHKAIIMH BO BCeX cepax >KM3HH, aKTUBHO y4aCTBOBATh B JIHAJIOre MIIM JHCKYCCHH IO CYLIECTBY
obcyxnaeMoit TeMbl (yMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHHS OTHOCHTENILHO BBINOJHEHHS Mpe/ularaeMoi 3a1auu,
YUHUTHIBATH HHTEPECHI U COrTIACOBAHHOCTh MO3MIIMIT APYTHX YYACTHUKOB AUAJIOra WIH TUCKYCCHH);

pacrmo3HaBaTbh HeBepOalbHBIC CpEICTBA OOIICHHS, INOHAMAaTh 3HAUYCHHE COLMANbHBIX 3HAKOB, MPENOCHIIOK
BO3HMKHOBEHHUS KOH(QIMKTHBIX CUTYallUi, yMETh CMAT4aTh KOH(IMKTHI 1 BECTH EPErOBOPHI;

BJIaJICTh PA3NUYHBIMH CIOCOOAMH OOLICHHS M B3aMMOICWCTBHS, MOHMMATh HAMEPEHHUS APYruX JIOACH, MpOSBIATH
YBOKHTEIBHOE OTHOIICHHE K COOECEHUKY M B KOPPEKTHOH (opme hopMyTHpOBaTH CBOM BO3PAXKCHUS;



pa3BépHyr0 1 JIOTUYHO H3JiaraTb CBOIO TOYKY 3pCHHSA C UCIIOJIb30BAHUEM S3BIKOBBIX CPEACTB.

2) coBMeCTHas1 1esI TeJIbHOCTD:

NOHUMAaTb W HCHOJB30BaTh MNPECUMYIICCTBA KOMaHZ[HOﬁ n HHZ[HBHZ[yaHLHOﬁ pa6OTBI npyu peIICHUU OMOJIOrMUECKOM
po6eMbl, 000CHOBBIBATH HEOOXOAUMOCTE IIPIMEHEHHS TPYIIOBEIX ()OPM B3aHMMOACIHCTBHS NPH pelIeHNH yueOHOH 3a/1a4y;

BI)I6I/IpaTI) TEMATUKY U METO/bl COBMECTHBIX HeﬁCTBHﬁ C y‘léTOM O6HII/IX HUHTEPECOB U BO3MOXKHOCTEH KaXI0ro 4jcHa
KOJIJIGKTHBA;

NpUHUMATh LN COBMECTHOI JACATCIIBHOCTU, OPraHU30BbIBATbH U KOOPAWHUPOBATH ﬂeﬁcTBPISI no eé JOCTHIKCHHIO!
COCTaBIIATH IUIaH ICHCTBHH, pacipeiessiTh POIH ¢ yIETOM MHEHHH yIaCTHUKOB, 0OCY)KAaTh Pe3yAbTaThl COBMECTHOM PaboTHI;

OLICHUBATb Kad€CTBO CBOCTO BKJIaJa M Ka)XJO0ro Yy4JaCTHHKa KOMaHIbI B O6HIPII>1 pe3yjabTar 110 pa3pa60TaHH},1M
KpUTEPUAM;

npejiaratb HOBbIC IIPOCKTHI, OLICHUBATDL UJICU C ITO3UIIMU HOBU3HLI, ODUT'MHAJIBHOCTH, HpaKTH‘IeCKOﬁ 3HA4YMMOCTH,

OCYHICCTBJIATL IMO3UTUBHOC CTPATETUYCCKOE TIOBCACHHUE B Ppa3jiMYHbIX CUTyalUsdaX, TIMPOABJIIATL TBOPYECTBO H
BOOOpakeHHe, OBITh HHUIIMATHBHBIM.

OsnJlaiecHUE YHUBEPCAJbHBIMH PeryJsiTHBHbIMU ACHCTBHSIMH:

1) camoopranu3anusi:

HCIIONBL30BaTh OMOJIOTMUECKHUE 3HAHUS JUIS BBIABJICHUS HpO6J'IeM " UX pCHICHUS B )KU3HCHHBIX U y‘-Ie6HBIX CUTYyallusIX;

BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKHX 3HAHUM LEJICBLIC U CMBICIIOBBIC YCTAHOBKU B CBOHX HCﬁCTBHHX " IOCTYIIKax IIO
OTHOIIIEHHUIO K XHBOM MPUPOJIE, CBOEMY 37I0POBBIO U 3I0POBLIO OKPYIKAIOIINX;

CaMOCTOSTECJIbBHO OCYIICCTBIIATH ITO3HABATCIIBHYIO JACATCIBHOCTD, BBIABJIATH l'[]f)O6J'IeMI>I7 CTaBUTh U d)OpMyJ'II/IpOBaTB
COOCTBEHHBIE 3a1a4u B O6pa3OBaTeHBHOﬁ JACATCIIbHOCTU U )KU3HCHHBIX CUTYalUAX;

CaMOCTOATENIBHO COCTABJIATH TUIAH PENIEHHUS MPOOIEMBI ¢ YIETOM HMEIOIIUXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH
u npe}lnhoeHHﬁ;

JaBaTh OLICHKY HOBBIM CUTYalIUAM;

pacumpsTb paMKU y'-IC6HOFO npeaMeTa Ha OCHOBE JINYHBIX Hpe;mhoeHHﬁ;

Je1aTb OCO3HAHHBII Bbl60p, AprymeHTupoOBaTh €ro, 6paTI> OTBETCTBEHHOCTD 3a PCIICHUE,

OLICHUBATh TIPHOOPETEHHBIH OITBIT;

Croco6CTBOBaTh (DOPMUPOBAHMIO W MPOSIBJICHHIO IUMPOKOM SPYJMUHMM B pasHbIX OO0JACTSAX 3HAHHM, [OCTOSHHO
HOBBILIATH CBOW 00pa30BaTENbHBII U KYJIbTYPHBIH YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHTYalL[UsIM, BHOCHUTb KOPPEKTHBBI B JIESTEIBHOCTb, OLICHHBATH COOTBETCTBHE DE3yJIbTATOB
LEeIsIM;

BIIaJICTh HaBBIKAMH [I03HABATCIIbHOM Pe(ICKCHH KaK OCO3HAHMS COBEPLIACMBIX [ICHCTBHIl U MBICIUTENBHBIX IIPOLIECCOB,
UX PEe3yJbTAaTOB U OCHOBAHHH, MCIIONB30BATh MPUEMBI PeICKCHH ISl OLCHKH CHTYALH, BEIGOPa BEPHOT'O PELICHHS;

YMETH OLUEHUBATb PUCKHU U CBOCBPEMEHHO IIPUHUMATD PEIICHUS 10 UX CHUIKECHUIO,

NPUHUMATh MOTHBBI U API'yMEHTBI JPYrUX IIPU aHAJIN3€E PE3YJIbTATOB JEATEIBHOCTH;

3) npunsiTue cedst U APYrUX:

NpUHUMATDb CC65[, IIOHHMMas CBOU HECIOCTATKHU U JOCTOMHCTBA,

NPUHUMATh MOTUBBI U APIYMEHTHI APYIUX IIPU aHAJIU3€E PE3yJIbTaTOB IEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYrHX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTH TIOHUMATh MHP C [TO3UIKH JPYTOro YeIOBEKa.

HNPEIMETHBIE PE3YJIbTATBI

IpeamerHbie pe3yabraTel ocBoeHust mporpamMbl COO mo Gronoruu Ha 6a30BOM ypOBHE BKJIIOYAIOT CrielU(UIecKre
st yueOHoro mpenmera «buonorusiy HaydHble 3HAHHS, YMEHHS M CIIOCOOBI JEHCTBHI MO OCBOCHHIO, HHTEPIIPETALMH K
npeoOpa3oBaHUIO 3HAHWM, BUABI JEATEILHOCTH 110 MOJYYSHUIO HOBOI'O 3HAHMS U NMPUMEHEHHIO 3HAHUH B Pa3iIMYHBIX y4eOHBIX
CUTYallUsX, & TAKXKE B PeabHbIX KU3HEHHBIX CUTYAlMsX, CBS3aHHBIX ¢ Ouonoruei. B mporpamme mpeameTHble pe3ysbTaThl
peJICTaBIICHBI TI0 TOIaM O0Y4EHHSL.

IpenMerHble pe3ynbTaThl OCBOSHHUS yueOHOro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPaXKaTh:

cOPMHUPOBAHHOCT 3HAHMH O MECTE€ W pONM OHOJIOrMM B CHCTEME HAaydyHOTO 3HAHMS ECTECTBEHHBIX HAyK, B
(OpMHpPOBaHUK COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA M HAay4HOTO MHPOBO33DEHHMS, O BKJIAJE POCCHHCKUX H
3apyOeIKHBIX Y4EHBIX-OHOJIOrOB B pa3BUTHE OWONOTHH, (YHKIMOHAIGHOW I'DAMOTHOCTH YeJOBEKa JUIS PEIICHUS >KM3HEHHBIX
3a/1ay;

YMEHHE pacKpbIBaTh COJCpP)KaHHE OHOJOIMYECKUX TEPMHMHOB W IOHATHIL: JKH3Hb, KJIETKA, OPraHH3M, METa0OoIu3M
(oOMeH BemIecTB M TMPEBpAICHHE OSHEPTUH), TOMEOCTa3 (CaMOperyisilus), YpPOBHEBAas OpPTaHU3AlUs JKHUBBIX CHCTEM,
CaMOBOCIIPOM3BE/ICHUE (PEHPOIYKIIHS), HACIECTBEHHOCTb, M3MEHUHBOCTD, POCT M Pa3BUTHE;

yMEHHME u3Jlarath OuoNOTMYecKHe Teopud (KJIETOYHAs, XPOMOCOMHAs, MYTAlMOHHas, IEHTpajbHas JOrMa
MOJIeKyIsApHOU Onomnorun), 3akoHel (I. Menpmens, T. Moprana, H. . BaBuioBa) u yueHus (o meHTpax MHOroo0Opasus
MPOMCXOXKACHHUS KyIbTYpHBIX pacteHuit H. 1. BaBunosa), onpeaesnsth rpaHUIbl UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHE BIAJCTh METOJAMH HAay4HOrO MO3HAHHS B OMOJOTMU: HAOJIOJICHHE W ONHCAHUE JKUBBIX CHCTEM, IPOLIECCOB U
SIBTICHUH, OpraHU3alisi W HPOBEICHHE OMOIOTMYECKOr0 HSKCIEPUMEHTA, BBIIBIDKCHHE THIIOTE3BI, BBISBICHUE 3aBHCHMOCTH



MEXIy HCCIEAYEeMbIMH BEIHYMHAMH, OOBSCHEHHE MOJIYYCHHBIX PE3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUH U
32KOHOB, YMEHHE JIeJIaTh BHIBOJIbI HA OCHOBAHUH IIOJIYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYIIECTBCHHBIC MPH3HAKA BHPYCOB, KIETOK IIPOKAPUOT W OYKAPHOT, OJHOKIETOYHBIX U
MHOTOKJICTOUHBIX OPTaHU3MOB, OCOOCHHOCTH ITIPOLIECCOB: OOMEHA BELICCTB M IPEBPAILCHHS SHEPIHU B KIETKe, (OTOCHHTE3A,
[UIACTHYECKOT0 U 3HEPreTHYECKOro 00MeHa, XeMOCHHTE3a, MHT03a, Mel03a, OIUIO0TBOPEHHS, PA3MHOKEHHSI, HHIMBUYaIbHOTO
pa3BHUTHS OpraHm3Ma (OHTOI'€He3);

YMEHHE MPUMEHATH IOJNYYCHHbIC 3HAHHS ISl OOBSCHEHHsS OHOJOTMYECKHUX IPOLECCOB ¥ SIBICHHUMN, IS MPUHSATHS
MPaKTHYECKUX PEIICHHH B IOBCEJAHEBHOW JKH3HH C IENbI0 oOecreyeHHss Oe30MacHOCTH CBOETO 3[0POBbS M 37I0POBbS
OKPYXKAIOIIMX JIFO/ICH, COONIOACHUSI HOPM TPAMOTHOTO IIOBEJCHHS B OKPYKAIOIIeH MPHUPOIHOH cpene, IOHMMaHHe
HEOOXOIMMOCTH  HCIIOJNB30BAHKS  JOCTH)KCHHH  COBPEMEHHOW OHONOrMH M OMOTEXHONOTHH Uil PallOHAJIBHOrO
[PUPOJIONOIb30BAHUS

YMEHHE pellaTh 3JEMEHTapHble TI'CHETHYECKHE 3a/add Ha MOHO- M AWTHOPHIHOE CKpEUIMBAHHE, CIEIUICHHOES
HaclleJOBaHKE, COCTABIISTH CXeMbl MOHOMOPHIHOTO CKPELIMBAHHS TS MIPEICKa3aHusl HACIICIOBAHHS IPH3HAKOB Y OPraHH3MOB;

YMEHHE BBIMONHSITH J1abOpaTopHbIe M IpPaKTHYECKHe paboThl, COOMIOAAaTh MpaBWia MpH padoTe ¢ y4eOHBIM U
nabopaTOpHBIM 000pY/IOBaHHEM;

YMEHHE KPHUTHYECKH OLCHHBATh M HHTEPIPETHPOBATh MHA)OPMAIUIO OHOIOTHYECKOrO COMCPKAHMS, BKIFOUYAOIIYIO
TMICEB/IOHAYYHbIC 3HAHWS W3 PA3JIMYHBIX MCTOYHHKOB (CPEACTBA MACCOBOI HMH(OpPMAINH, HAYYHO-TIOMYJSIPHBIC MaTepHalibl),
9THUYECKHE aCIIEKThl COBPEMEHHBIX UCCIICA0BAHUI B OHONOTMH, MEUIIMHE, OHOTEXHOIOTHH;

YMEHHE CO37[aBaTh COOCTBEHHBIE NMMCHMEHHBIE M YCTHBIE COOOIIEHHMS, 0000Ias OMOJIOTHYECKyl0 HH(pOpMAIHUIo W3
HECKOJIbKUX MCTOYHHKOB, TPAMOTHO HCITOJIb30BATH MOHATHIHBII anmapar OHOIOrHH.

IpeaMerHbIe pe3ysbTaThl OCBOCHUSI yueOHOro npeamera «buonorusi» ¢ 11 knacce NOMKXHBI OTPaXKaTh:

cOPMHPOBAHHOCTh 3HAHHA O MECTe W POJNH OHOJIOIMH B CHCTEME HAyJyHOTO 3HAHHS ECTECTBCHHBIX HAyK, B
(OpMHpPOBaHUK COBPEMEHHON ECTECTBEHHO-HAYYHOW KApTHHBI MHpA M HAYYHOrO MHPOBO33PEHHS, O BKIIAJIEC POCCHHUCKHX U
3apyOCIKHBIX YUEHBIX-OHOJIOrOB B pa3BUTHE OHONOTHH, (YHKIHOHAILHONW IPAMOTHOCTH YEJIOBEKA ISl PELICHHS KU3HCHHBIX
3ajad;

YMEHHE PACKphIBATh COJCPXKaHWE OUONOTHUECKMX TEPMHHOB W MOHATHIA: BHJ, MOMYJSALMS, TCHO(OH/, SBOJOLHS,
JBIKYIIHME CHIbl ((AKTOPBI) 3BONIOLMH, MPUCIOCOOIEHHOCTh OPraHM3MOB, BHI000pa30BaHME, HSKOJIOrHMYecKHe (aKTopsl,
9KOCHCTEMA, NIPOAYLIEHThI, KOHCYMEHTBI, PEyLICHTHI, LIeTTH IIMTAaHus, SKOJIOTHYecKas MMpaMua, buoreoneHos, ouocepa;

yYMEHHE M3/1aratb OMONOrMYecKHe TeopuH (dBoirolroHHas Teopust Y. JlapBUHA, CHHTETHYECKas TEOPUS SBOIIOLMN),
3aKOHBI M 3aKOHOMEPHOCTH (3apozsiieBoro cxonacrsa K. M. bapa, uepeioBaHust TiIaBHBIX HaNpaBlIeHUH U MyTel 3Bomonun A.
H. CeseprioBa, yuenus o 6uoctepe B. U. BepHasckoro), onpenensTs rpaHULbl UX IPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

YMEHHE BIaJETh METOJAMH HAay4HOrO IO3HAHWSA B OMOJOTMU: HAOJIOJEHHE M ONHCAHUE JKUBBIX CHCTEM, IPOLIECCOB U
SIBIICHUH, OpraHm3alys ¥ IPOBEIECHHE OHMOIOrMYECKOro SKCIEPHUMEHTA, BBIIBIKEHHE T'MIIOTE3bl, BBISABICHHE 3aBHCHMOCTU
MEX]y MCCIEAyeMbIMH BEMYMHAMHU, OOBSCHEHHE IOIYYEHHBIX PE3y/IbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX HOHATHUH, TEOPUH U
3aKOHOB, YMEHHE JIeJIaTh BbIBOJIbI HA OCHOBAHUH IIOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIACJIATH CYIIECTBEHHBIC IPU3HAKU CTPOCHHS OMOJIOrMYECKMX OOBEKTOB: BHJOB, IOMYJSLHHN, IPOIYLEHTOB,
KOHCYMEHTOB, PEIYLEHTOB, OHOr€OLEHO30B U SKOCHUCTEM, OCOOCHHOCTH IIPOLIECCOB: HACIEICTBEHHON H3MEHYMBOCTH,
©CTECTBEHHOr0 0TOOpa, BHI000pa30BaHUS, HPUCIHOCOOIEHHOCTH OpPraHU3MOB, ISHCTBHSI OJKOJIOMYECKHX (DakTopoB Ha
OpraHu3Mbl, IEPEHOCA BEIECTB M II0TOKA SHEPIUM B HKOCHCTEMAX, AHTPOIOICHHBIX HM3MEHEHHMH B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIECTB U OMOreOXMMHYECKUX LIMKIOB B Ouocdepe;

yYMEHHE MNPUMEHATH IOJNYYCHHbIC 3HAHMSA ISl OOBACHEHHsS OHOJOTMYECKHX IIPOLECCOB M SBJICHUH, IS NPUHATHUS
NPaKTUYECKUX PEILCHHH B IIOBCEJAHEBHOW JKM3HM C IeNblo obecrieyeHuss Oe30MacHOCTH CBOErO 310POBbS U 370POBbS
OKPYXAIOLIMX JIIO/ICH, COONIOACHUS HOPM TIPaMOTHOTO IIOBEJICHUS B OKDYKAalolled NPHUPOIHOH cpene, IOHUMaHHE
HEO0OXOIMMOCTH UCIIOJIb30BAHUS JOCTH)XECHUH COBPEMEHHOM OMOJIOTHHM JUIsl PALIMOHAIIBHOTO IPUPOIOIIONb30BAHHUS;

yYMEHHE pellaTh 3JIEMEHTapHble OMOJIOrMYECKHE 3alaud, COCTAaBIATh CXEMbl MEPEHOCa BEIIECTB M JHEPrHH B
9KOCUCTeMaXx (LIeNH MUTaHKA);

yYMEHHE BBINONHATH J1abOpaTOpHbIe M MpaKTHYeCKue paboThl, COONMIONATh MpaBWiIa NpU pabdoTe ¢ Y4eOHBIM H
11a00paTOPHBIM 000PY/IOBaHHEM;

yYMEHHE KPUTHYECKH OLCHMBATh M HMHTEPIPETHPOBATh MH(OPMALMIO OHONOTHYECKOTr0 CONEPXKaHMS, BKIIIOYAIOIIYIO
TNICEB/IOHAYYHbIE 3HAHUS M3 PA3IMYHBIX MCTOYHHKOB (CPEACTBA MAcCCOBOH MH(OpPMAlMM, HAay4HO-TIOMYJSPHBIE MaTepHalbl),
paccMaTpuBaTh TiI00aTbHBIE YKOIOTMYECKHE MPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO
TO3HLIHIO;

YMEHHE CO3/[aBaTh COOCTBEHHBIC MUCHMEHHBIC U YCTHBIE COOOIEHHUs, 0000Iasi OHOIOTHYeCKyl0 HHGPOPMAIHUIO W3
HECKOJIbKUX MCTOYHHKOB, TPAMOTHO HMCIIOJIb30BATh MOHATUHHBIH anmapar OHOIOrvH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoandecTBO 9acoB
Mp DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3ie/ioB U TeM Kountp axc (uudposbie)
n/n MPOrpamMmbl Bcero 0JIbHBIC p o0pa3oBaTeJbHbIE
padoThI aboT | pecypens
bl
bubaunoreka [JOK
1 buoyorns xak Hayxa 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBBIEe CCTEMBI M NX OpraHu3aIys 1 bubmoreica LIOK
p = https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTaB M CTPOCHUE 8 1 Bubnuoreka [JOK
KJIETKA https://m.edsoo.ru/7f41c292
bubmuoteka IIOK
4 Ku3HENCATENEHOCTE KIICTKH 6 https://m.edsoo.ru/7f41c292
Pa3zmHOXeHuEe U MHAUBUIYAJIBHOE bubnumoteka LIOK
5 5 1 .
pa3BUTHE OPTraHU3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bubanoreka [JOK
OpPraHu3MOB ' https://m.edso0.ru/7f41c292
7 Cenexuusi oprann3mMoB. OCHOBBI 3 Bubinoreka [IOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubanoreka [JOK
8 Peseparoe Bpems 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 5 4

I[TPOTPAMME



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

11 KVIACC

HaumeHoBaHue KoaudecTBo 4acoB DIIeKTPOHHbIE
Ne (uugpoBkIe)
pa3aeyioB M TeM KonTtp. IpakTn
n/n Bcero o0pa3oBaTeJabHbIE
nporpaMmaI paboThI padoThI pecypesI
1 OBOIIOLMOHHAS 9 1 Bu6nmoreka [IOK
onosorus https://m.edsoo.ru/7f41cc74
Bo3HuknoBenue u
2 a3BUTHE XU3HU Ha 9 0.5 Bubmoreica LIOK
p ' https://m.edsoo.ru/7f41cc74
3emite
Opranusmsl 1 Butnmorexa [JOK
3 5 1 ]
OKpyXKarolas cpena https://m.edsoo.ru/7f41cc74
CooOmrecTBa 1
4 JKOJIOTUYECKHE 9 bubmmorexa [1OK
https://m.edsoo.ru/7f41cc74
CUCTEMEI
bubanoreka [JOK
5 Peseperoce Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 5 95
YACOB I10 ITPOIT'PAMME '



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
Kou-Bo yacos Jonoanuresn
Ne flata bHast
Tema ypoka Bceer M3y4eHH
n/n Mpak. uHpopmanu
0 padoThI b

Mertobl IO3HAHUS KUBOU NPUPOABI. Y POBHHU OpraHU3aLMN

1 *KuBoM puponsl. [IpakTuueckas pabora Ne 1 1 05
«Vcronp30BaHNE PA3TMYHBIX METOJIOB MIPH U3yYEHUH '
OHMONOTMUECKHX 00BEKTOBY

2 XUMHYECKUH COCTaB KJIETKU. Boga u MuUHEpaIbHBIC COMTU 1
benku. Coctas u cTpoeHne OETKOB 1
depMeHTH — OUONIOrnvecKue KaTaan3aTophl.

4 JlabopaTtopHas padora Ne 1 «M3ydeHne KaTaTuTHIECKOM 1 05
AKTUBHOCTH (PepMEHTOB (Ha MpUMepe aMUIIA3bl WIN '
KaTayiasbl)»

5 VraeBonsl. JInmmast 1

6 Hyxneunossie kucinorsl. ATD 1

7 Hcropus u Mmeronb! n3ydeHus KieTkn. Kinerounas Teopus 1

8 Kierka xak 1enoctHas KuBasi CHCTeMa 1
Crtpoenne syKapruoTHIecKon KiIeTku. JlabopaTtopHas

9 pabota Ne 2 «3y4ueHre CTpOCHHUS KIETOK PacTeHHH, 1 05
JKHBOTHBIX, TPHOOB U OaKTEPHiA ITOJ MUKPOCKOIIOM Ha '
TOTOBBIX MHKpOIIpernapaTax U uX OMHCAHUE»

10 Merabonu3mM. DHEPreTuIeCKuil 0OMeH 1

11 dorocuHTe3. XEMOCHHTE3 1

12 buocunTes Oenka. TpaHCKPUIIINAS U TPAHCIIAIUS 1

13 O06o001eHNe 1 TOBTOPEHUE 1

14 KontpoanHas pagora Nel 1

15 Merompl ¥ TOCTHKEHHSI CEIIEKIINY PACTEHUH 1 KUBOTHBIX 1
JKu3HeHHbIN UK KIETKU. JleneHue KieTkn. Murtos.

16 JlaGoparopnast padota Ne 3 «HaOmronenne murosa B 1 05
KJIETKaX KOHYHKA KOPEIITKa JIyKa Ha TOTOBBIX
MUKpOITperiapaTax

17 Hexnerounsie GopMbl )KU3HU — BUPYCHI 1

18 ®opMBI pa3sMHOKEHUSI OPTaHU3MOB 1

19 Meiios 1
O6pa3oBaHUE U pa3BUTHE MOJOBBIX KIIETOK.

20 OmnnonorBopenue. Jlaboparopnast padota Ne 4 «3yuenue 1 0.5
CTPOEHHS MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOMpEnapaTax»

21 WnpnBuayansHOE pa3BUTHE OPraHU3MOB




22 I'eHeTKa — HayKa 0 HACIEACTBEHHOCTH U U3MEHUYNBOCTHU 1

93 3aKOHOMEPHOCTHU HaCJICIOBAHUS IPU3HAKOB. 1
MOHOTrHOpPUTHOE CKPEIIUBAHUE

24 JuruOpuaHoe ckpenuBaHue. 3aKOH HE3aBUCHMOT0 1
HaCJICOBaHUS MTPU3HAKOB
CueruieHHOe HaclIeJ0OBaHUEe IpU3HAKoB. JlabopaTtopHas

o5 pabota Ne 5 «/3yueHrEe pe3yIbTaTOB MOHOTMOPHIHOTO 1 05
JUTHOPHTHOTO CKPEIUBAHMS Y APO3OQHIIBI HA TOTOBBIX '
MHUKpOITperiapaTax»

26 I'eneruka nona. HacienoBanue npu3HaKoB, CUEMJIEHHBIX C 1
10JIOM
M3menuuBocth. HeHacneacTBEHHAs U3MEHUUBOCTD.

97 JlabopaTtopnas padota Ne 6. M3ydeHrne MoaupuKamoOHHOM 1 05
HU3MCHYMBOCTHU, TIOCTPOCHUE BAPUAIMOHHOI'O psijia U
BapUaLlMOHHOW KPHUBOW»
Hacnencreennas m3aMeHYnuBOCTh. JlabopaTopHas pabora Ne

28 7. «AHaau3 MyTaluil y 1po30(uiibl Ha TOTOBBIX 1 0.5
MUKpOIIperapaTax»»

29 I'enernka yenoBeka 1

30 Cenekuusi Kak HayKa U IPOLIECC 1

31 buoTrexHOIOTHS KaK OTpaciih MPOU3BOACTBA 1

39 PezepBuBIii ypok. O600mIEHNE IO TEME 1
«HacnencTBeHHOCTh M H3MEHYHBOCTH OPTaHHU3MOBY

33 KontpoanHast padora Ne2 1

34 Pe3epBHBIiT ypok 1

OBLIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 34 4




11 KVIACC

Koxa-Bo yacos Jomoauurt
[1]
w | Tewayposa Beer  Mpa |00 popau
0 padoThI
|

1 DBodtonusg 1 MeTobl e€ u3yueHus. Ucropus 1
MPEJCTABJICHUH O Pa3BUTHH XH3HU Ha 3eMIIe.

2 Jloka3aTeanCTBa SBOIIIOLIUH

3 Muxpoasomtonusi. Bun. Kpurepuu Buna
[MomynsAnus Kak 3JieMeHTapHAs SAUHUIA BUIA U SBOJIOLIHH.

4 JlabopaTtopnas padotra Ne 1 «CpaBHEHHE BUJIOB 10 1 0.5
MOP(}HOJIOrHIECKOMY KPUTEPUIO»

5 JBrokyiye cuiibl (dJIeMEHTapHbIe (haKTOPhI) IBOJIOLIUH 1

6 EcrectBennbIii 0TOOp 1 ero hopmbl 1
Pe3ynpTaThl 3BOTIONNN: TPUCTIOCOOIEHHOCTh OPTaHU3MOB U

7 BHI000pa3oBanue. JlabopaTopHas padora Ne 2 «Onucanue 1 05
MIPUCIIOCOOJIEHHOCTH OpPraHru3Ma U €€ OTHOCUTEIIbHOI0
XapaxkTepar»

8 Hampasnenus u mytu MmakposBomonnu. HeoOpatumocTs 1
9BOITIOLIAN

9 [Ipoucxoxkenne >KU3HA Ha 3eMIie 1

10 I'eoxpononorus. PazButne xu3HM Ha 3eMJIe 110 3paM U
reproaam
OCHOBHBI€ ATaIBl IBOIIOINH PACTUTENEHOTO U KHUBOTHOT'O

11 mupa. [IpakTraeckas padora Ne 1 «/3ydeHne ncKomaeMpIx 1 0.5
OCTaTKOB PAaCTEHHU U )KHUBOTHBIX B KOJITEKITHSIX)»

12 CoBpeMeHHas CHCTEMa OPTaHHIECKOT0 MUpa 1

13 O6o00611eHwe U TOBTOPEHNE H3YIEHHOT O 1

14 KontpoanHas pagora Nel 1

15 DBommonHs 4eoBeKa (aHTPOIOTreHe3) 1

16 JBmxymmue cuisl ((haKTOphI) aHTPOIIOT€HE3a 1

17 OCHOBHBIE CTa/INY SBOJIOINH YETOBEKa 1

18 UenoBeueckue packl ¥ MPUPOAHBIE aJaNTAIINN YEIOBEKa 1

19 O6006menue 1o TeMe « BO3HUKHOBEHHE U Pa3BUTHE YKH3HU 1
Ha 3emiie»

20 Okonorus kak Hayka. Cpensl OOMTaHHS U SKOJIOTHIECKUE
(hakTopHI
Abuornaeckue dakropsl. JlabopaTopras padora Ne 3.

21 «Mopdonornyeckre 0COOEHHOCTH PAaCTEHUH U3 Pa3HBIX 1 05
MecT oburtanus». Jlabopatopuas padora Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIECYyCa)

22 Buornueckue daxropst 1
DKOJIOTHYECKUE XapaKTEPUCTUKH MTOMYJISIINH.

23 [Ipaktuueckas padora Ne 2 «Ilogcuér mnorHocTH 1 0.5
TIOIYJIALIAN Pa3HBIX BUJIOB PACTCHUI

24 Coo01ecTBa OpraHu3MOB — OHOIICHO3 1

25 DKOJIOTHYECKHE CHCTEMBI (IKOCHCTEMBI) 1




OCHOBHBIE IOKA3aTEIN Y3KOCHUCTEMBI. JKOJIOrHYECKIE

26 nupamubl. CoiicTBa skocucTeM. CyKieccust 1
27 [IpuponHbie 3K0CHCTEMBI 1
28 AHTpOIOreHHbIE 9KOCHCTEMBI 1
29 Buocdepa — rimobanbHas 3KocUCTEMa 3eMITH 1
30 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMOC(EpHI 1
31 UYenoBeuecTBoO B Orocdepe 3emiu 1
39 O606mIenme TemMbl «Coo0IIecTBa U IKOIOTHIECKUE 1
CHCTEMBI»
33 KontpoanHas padora Ne2
34 PesepBHBIii ypok
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5







YYEBHO-METOJUYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus, 10 knace/ bensies [1.K., Jpmvmmui .M., Ky3uerosa JI.H. u npyrue; non peaakiueti bensiepa
J.K., Jeimimuna .M., AkiinonepHoe obmiectBo «M3marenseTBo «I[IpocBemnieHne»
* buonorus, 11 xnacce/ benses [1.K., boponun I[1.M., Apmmmui .M. u apyrue; non penakiueii bensera

K., demviuma .M., Aknroneproe oomrectBo «M3narenscTBo «IIpocBemenner

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIS

Meroangeckoe mocoone

IMUDPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru






