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NOACHUTEJIbHAS 3AIIMCKA

IIpu pa3paboTke mporpaMmbl MO OUONOTHM TEOPETHUYECKYIO OCHOBY IUISI ONpPEAENEHHS MOAXOJ0B K (POPMHUPOBAHHIO
comepxaHus  ydeOHoro mpeamera «bmomorms»  cocraBmiM:  KoHIenTyaiubHele —monoxkenus PIroOC  COO o
B3aHMOOOYCIIOBIEHHOCTH IIeNel, ComepkKaHHs, pe3ylbTaToB o0ydeHHs U TpeOOBaHMI K ypOBHIO MOATOTOBKH BBITYCKHUKOB,
MONOKEHUsT 00 OOmMX IeNIX W NPUHIOUIAX, XapaKTEepU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpPEIHEro OOIIero
obpaszoBanusi B Poccuiickoit Denepanun, a Takke MOJOKEHUS O crenuduke OHOIOrHH, €€ 3HAUCHHH B MO3HAHHH JKHBOU
IOpUPOABl U OOECIEeUYeHHH CYLIECTBOBAHHUs 4YeloBedeckoro odmiecTBa. COrnacHO Ha3BaHHBIM MOJIOXKEHHUSM, ONpeeTIeHBI
OCHOBHBIE (DYHKIHH IIPOTPaMMBI 10 OHOJIOTHH U €€ CTPYKTypa.

IIporpamma mo Ouonoruu maéT NMpENCTaBICHHE O LesX, 00 oOmield cTparernd OOy4YeHHs, BOCHHTAHHUS U PA3BUTHUSL
oOydarommxcsi cpelncTBaMm ydeOHoro npenmera «buororus», ompemenser o0s3aTeNbHOE HPEIMETHOE COAEpXKAaHHE, €ro
CTPYKTYpY, pacmpelielieHHe Mo pa3fenaM M TeMaM, PeKOMEHIYEeMYIO IOCIe0BAaTETbHOCTh M3yUeHUs] ydeOHOro MaTepuaia C
Y4ETOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTHKH 00pa30BaTENbHOTO IIPOIECca, BO3PACTHBIX OCOOCHHOCTEH
oOydJarommxcs.

B mporpamme mo OGuONOTHH TaKKe YYHTHIBAIOTCS TPeOOBAaHMS K IUIAHUPYEMBIM JMIHOCTHBIM, METAMpPEIMETHBIM U
NpeIMETHEIM pe3ylibTaTaM 00y4deHHs B ()OPMHUPOBAHMH OCHOBHBIX BHIOB y4eOHO-TIO3HABATENBHOHM IeATEeIbHOCTH/YdIeOHBIX
JEHCTBHIA 00YJaIOIIUXCS IO OCBOCHHIO COJEP KaHHs OMOIIOTHYECKOTO 00pa30BaHusl.

B mporpamme mo 6uonoruu (10-11 ximaccsl, 6a30BBIil ypOBEHb) peaan30BaH NPHUHIUI NIPEEMCTBEHHOCTH B W3yYESHUH
6uonorun, Onarogaps yeMy B HEHl NIpocMaTpHBaeTCs HAIlPABICHHOCTh HAa Pa3BUTHE 3HAHUH, CBA3aHHBIX C ()OPMHPOBAHUEM
€CTECTBEHHO-HAyYHOTO MHPOBO33PEHMS, [IEHHOCTHBIX OPUEHTALMH JIMYHOCTH, HKOJIOTMYECKOTO MBIIIICHHS, IPEICTAaBICHUH O
3I0pOBOM 00pa3e XHM3HH U OCpeKHBIM OTHOLIEHHEM K OKpYyKaromed mpupoaHoii cpeme. IlosTroMy Hapsgy ¢ u3ydeHHEM
001Ie0HOIOTMIECKUX TEOPHH, a TAKKe 3HAHUH O CTPOCHUH JKMBBIX CHCTEM Pa3HOTO PAaHTa U CYIIHOCTH OCHOBHBIX POTEKAIOIINX
B HHX IIPOLIECCOB B IIPOrpaMMe 10 OHOJIOTHH YAEIeHO BHUMaHHE MCIOIB30BaHHIO TTOJyYEHHBIX 3HAaHHUH B ITOBCETHEBHOM KH3HU
JUIL peIIeHUs] MNPUKIAAHBIX 337a4, B TOM 4HCIE: NPO(QUIAKTUKH HACIEICTBEHHBIX 3a00JeBaHMII UeNOBEKa, MEIHUKO-
TEHETHYECKOr0 KOHCYJIbTUPOBAHUs, OOOCHOBAHMS SKOJIOTMUYECKH LIEJIECOO00Pa3HOro IMOBEICHUS B OKPYXKAIOLIEH HPHPOIHON
cpene, aHaNM3a BIMSHHS XO3SHCTBEHHON [EATENBHOCTH YEIOBEKAa HAa COCTOSHHE IPHPOAHBIX M HCKYCCTBEHHBIX KOCHCTEM.
VYcunenne BHUMaHHS K NPUKIAJHON HaIpaBIEHHOCTH y4eOHOro mnpenmera «buonorus» NpoanKTOBaHO HEOOXOJHUMOCTEIO
obecriedeHns] YCIOBHH JUI pEUIeHHs OHOW M3 aKTyaJlbHBIX 331ad IIKOJIBGHOTO OHMOJOTHYECKOTO 0O0pa3oBaHMs, KOTOpas
npennosaraeT GopMHpOBaHHE y OOYYArOLIMXCSl CIIOCOOHOCTH aJanTHPOBAThCS K WU3MEHEHHSM JMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpa.

Buonorust Ha ypoBHe cpemHero odmiero oOpa3oBaHHs 3aHUMaeT BakHOe MecTo. OHa obecnieunBaeT (GOPMHPOBAHHE Y
oOydaronmmxcsi IPEICTaBICHUH O HAy4YHOH KapTMHE MHpa, pacliupseT W 0000IaeT 3HaHMA O JKMBOW mpupoze, e&
OTJINYUTENBHBIX IPU3HAKAX — YPOBHEBOH OpPTraHM3alUH U YBOJIIOINH, CO3AET YCIOBHUS IJIsL: O3HAHUS 3aKOHOB JKHBOH IPHPOJEL,
(dopMupoBaHus (QYHKIHOHAIBHON TI'pPaMOTHOCTH, HAaBBIKOB 3JI0POBOrO M 0e30macHOro o0pasza JKU3HH, OSKOJOTHYECKOTO
MBIIUICHNS, IEGHHOCTHOTO OTHOIIEHHS K KHBOH PHUPOJIE U YETOBEKY.

Bonburioe 3HaueHHe OMOJIOTHSI UMEET TaKXKe JUIS PelIeHHs BOCIHTATENBHBIX W Pa3BHBAIONIMX 33a7ad CPEAHEro o0LIiero
oOpazoBaHus, counuamu3andud oOydarommxcs. V3ydeHume Owonmormm oOecneduBaeT YCIOBHA IS (OPMHPOBAHHS
MHTEIUIKTyaTbHBIX, KOMMYHHKAIIMOHHBIX U MH()OPMAIOHHBIX HABBIKOB, 3CTETHYECKOH KYyJIBTYpPHI, CHOCOOCTBYET WHTETPAIINU
OMOJIOTHUECKNX 3HAHWH C NMPEACTAaBICHUSMH W3 JPYTHX Y4eOHBIX NPEIMETOB, B YaCTHOCTH, (DM3MKH, XMMHH U reorpaduy.
Ha3BanHbIe OTOKEHUS O MpefHa3HAUYCHNH yaeOHOTOo mpeaMera «BbHoIorus» cocTaBuiIn OCHOBY IJISL ONpEeNeH s TOX0I0B K
0TOOpY M CTPYKTYPHUPOBAHHIO €TI0 COJIEPIKAHUS, TIPEACTABICHHOTO B IPOrpaMMe 0 GHOJIOTHH.

Ot6op comepxanmst ydeOHOoro mnpeamera «bumomorms» Ha 0a30BOM ypOBHE OCYIIECTBIEH C  ITO3MIMMH
KYJIBTYPOCOOOPa3HOT0 MOAX0/a, B COOTBETCTBUH C KOTOPBIM 00YYaIOIINecs TODKHBI OCBOUTH 3HAHUS M YMEHHUS, 3HAUNMBbIC IS
(¢opMupoBaHus 0O0mIEH KyIbTYphlL, ONpPEAENSIONINe aJeKBaTHOS IOBEJCHHE dYelIOBeKa B OKpY’KaloIledl NpHpoxHoil cpene,
BOCTpeOOBaHHBIE B ITOBCEIHEBHOM JKMU3HM U MPaKTHUECKOH HesTenbHOCTH. Ocoboe MecTo B TOH CHCTeMe 3HAHMH 3aHHMAloT
JJIEMEHTBI COJICP)KAHMUsI, KOTOPbIE CIy)KaT OCHOBOM /Ut OPMHUPOBaHHs NMPEACTABICHUN O COBPEMEHHOH €CTeCTBEHHO-HAYUHOM
KapTHHE MHUPA U IIEHHOCTHBIX OPHEHTAINIX JIMTYHOCTH, CIIOCOOCTBYIONIUX I'yMaHH3AI[MN OHOJIOTHIECKOTO 00pa30BaHUs.

CTpyKTypupOBaHHE cOJEpXkaHUs y4eOHOro Marepuaiga B INpPOrpaMMe IO OHOJIOTMM OCYIIECTBJICHO C Y4YETOM
NPUOPUTETHOTO 3HA4YECHHS 3HAaHUH 00 OTIMYHUTENBHBIX OCOOCHHOCTSIX JKMBOH NPHPOABI, O €€ ypPOBHEBOH OpraHH3allMHd M
IBOJIIOLMU. B COOTBETCTBUM C 3THM B CTPYKType y4deOHOro mpenmera «BHOIOTHs) BBIAEICHBI CIEIYIOIINE COAepiKaTelIbHbIC
muann: «buomorms kak Hayka. MeToabl HaydHOro IMo3HaHMs», «KieTka kak Owornormueckas cucreMa», «OpraHmsM Kak
Ouonornueckas cucreMay, «CucTeMa 1 MHOroo0Opa3ue OpraHuyecKoro MUpay, « BOJIFOLUS KUBOM IPUPOIBD», «IKOCHCTEMBI U
IPHCYIINE UM 3aKOHOMEPHOCTI.

Iens m3yuenust yueGHOro mpenmera «buonmorus» Ha 0a30BOM ypOBHE — OBJAJCHHE OOYYalOIIMMHCS 3HAHUSIMH O
CTPYKTYPHO-(YHKIMOHAIBbHOH OpraHU3alliy JKMBBIX CUCTEM Pa3HOIO paHra U NpUoOpeTeHne yMEHHI HCIOIb30BaTh 3TH 3HAHUS
JUISL TPAaMOTHBIX JJEHCTBHUH B OTHOIICHUH 00BEKTOB KUBOU NMPHUPOJIBI M PEIICHHS PA3INIHBIX KH3HCHHBIX IPOOIEM.

Joctmwkenne 1enn u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 0a30BOM YpOBHE O0OECHEUMBAETCS pEIICHHEM
CJIeTYIOIIUX 3a1a4:

OCBOGHHE OOYYAIOMIMMHUCS CHCTEMBl 3HAHUH O OMONOTHMYECKHX TEOPHAX, YYEHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX,
TUNOTE3aX, NPaBHIaX, CIYXKAIIMX OCHOBOM i (hOPMHUPOBAHMS IPEICTABICHUH O E€CTECTBEHHO-HAYYHOH KapTHHE MHpa, O
METOJaX HAyYHOTO MO3HAHUS, CTPOCHHM, MHOTOOOpa3sMH M OCOOCHHOCTSX >KMBBIX CHCTEM pAa3HOTO YPOBHS OpraHM3aLlUH,
BBIJIAIOIIMXCS OTKPBITUSAX  COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTUH;



(dopmupoBanue y oOydalOIMXCs MO3HABATEIbHBIX, MHTEIUIEKTYyaJIbHBIX M TBOPYECKHMX CIIOCOOHOCTEH B Tmpolecce
aHaNIM3a JAHHBIX O MyTSX Pa3BUTHs B OHOJIOTHMM HayYHBIX B3IVLIIOB, WJACH M MOJXOMOB K M3YYCHHIO JKHBBIX CHCTEM Pa3HOrO
YPOBHS OpraHHU3alUH;

CTAHOBJICHHE Y O0O0ydYaromuxcs oOmel KyiabTypbl, (yHKIHOHAIBHONH I'PaMOTHOCTH, Pa3BUTHEC YMCHHH OOBACHITH U
OLICHUBATh SIBJICHUS OKPYXKAIOIIETO MHpa XUBOH NPUPOJbI HA OCHOBAaHWM 3HAHUH M OINBITA, MOJIyYCHHBIX IPH HM3YYECHHU
OHOJIOTHH,

(dopmupoBaHUe y OOY4aIOIIMXCSH YMEHHH MIUIIOCTPHPOBATh 3HA4YEHHE OMOJOTMYECKMX 3HAHMH B IMPAKTHYECKOIl
JEATEIBHOCTH YEJI0OBEKa, PA3BUTHH COBPEMEHHBIX METHIIMHCKUX TEXHOJIOTHII H arpoOHOTEXHOIOTHI;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOKHOCTH IIO3HAHHS YEIOBEKOM >KHBOW MPHUPOJBI, HEOOXOIUMOCTH OEpeKHOro
OTHOLICHHUS K HeH, COOMIOICHHS STHUECKIX HOPM IIPH MIPOBEICHUH OHOIOIMYECKUX UCCIIEIOBAHMIT;

OCO3HAHHE IICHHOCTH OHOJOTHYECKHUX 3HAHHUMU JJIsS TMOBBIMICHHS YPOBHS SKOJIOTHYECKOH KYIbTYpHI, s (HOPMHPOBAHUS
Hay4YHOTO MUPOBO33PCHUS;

HNpUMEHEHHE NPHOOPETEHHBIX 3HAHMIT M YMECHHIA B IIOBCEIHEBHOI )KU3HU IS OLICHKHU MOCIE/CTBUI CBOCH ACSATEIBHOCTH
[0 OTHOLIGHHWIO K OKpYKalolleH cpene, COOCTBEHHOMY 3/0pOBbIO, OOOCHOBaHHE U cOOMIOACHHE Mep NPOQHIAKTUKH
3a00JIeBaHH.

B cucreme cpennero obmero obpazoBanusi «buonorus», uzydaemas Ha 0a30BOM ypOBHE, SIBISETCA 00S3aTEIBHBIM
y4eOHBIM MPEAMETOM, BXOISAIINM B COCTAB IIPEIMETHOH 001acTi «ECTeCTBEHHO-HAYYHbIE TPEIMEThD».

Jnst n3ydenus 6uosoruy Ha 0a30BOM YpOBHE cpeiHero obmiero odpaszoBanust oTBoxutcst 68 gacos: B 10 xmacce — 34
yaca (1 gac B Hemenmo), B 11 kimacce — 34 vaca (1 yac B Henelmo).



COJEP)KAHUE OBYUYEHUS
10 KJIACC

Tema 1. Buosorus kak Hayka.

Bronornst kak Hayka. CBsi3b OHOJOTHMH C OOIIECTBEHHBIMH, TEXHHYECKUMH M JAPYTMMH €CTECTBEHHBIMH HayKaMH,
¢unocodueit, STUKOH, SCTETUKOH U IIpaBoM. Pos Ononorun B popMHpOBaHUN COBPEMEHHOMH HAyIHOH KapTUHEI Mupa. Cucrema
OHMOJIOTHUECKHUX HAYK.

Meronpl TO3HAHMS JKUBOM IpUpoAs! (HAONIONEHWE, OKCHEPHMEHT, OIMCAaHHWe, W3MEpeHHe, KiacCH(UKamus,
MOJEITHPOBaHNE, CTATUCTHYECKas: 00paboTKa JaHHBIX).

JlemoHcTpanuu:

Tloptpersr: Y. Jdapsun, I'. Mengens, H. K. Konpuos, x. Yorcon u ®. Kpuxk.

Tabnuis! 1 cxeMbl: «MeTo/IbI TO3HAHUS KUBOH MIPUPOIBI».

JlaGopaTopHble U NPAKTHYECKHE Pa0OTHI:

IIpaxtuaeckas padora Ne 1. «Mcmonb30BaHue pa3IuUHBIX METOAOB IIPH U3yYEHUH OHOIOTHYECKHX OOBEKTOBY.

Tema 2. 2KuBble cucTeMbl M MX OPraHU3aLHusl.

JKuBple cuctembl (OMOCHCTEMBI) Kak NpeaMeT H3ydeHus Ouosnoruu. OTIm4mne >KUBBIX CHCTEM OT HEOPraHMYEeCKOH
HPUPOJIBL.

CBoiicTBa OMOCHCTEM M UX pa3HOOOpasme. YPOBHH OpraHU3alUU OMOCHUCTEM: MOJICKYJSIPHBIH, KICTOYHBIH, TKAaHEBBIH,
OpTaHN3MEHHBIH, MOMYJISLIMOHHO-BUI0BOH, SKOCUCTEMHBIH (0HOre0neHOTHIECKH ), GHoChepHBIH.

JdemMoHcTpauuu:

Tabmuis! 1 cxemsl: «OCHOBHBIE IPU3HAKH JKU3HWY, «Y POBHU OPTaHU3ALIUH )KUBOH MPUPOIBI».

O6opynoBanue: Mozeiab Moaekybl JTHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOEHHUE KIETKH.

XUMHYECKUH COCTAaB KJIETKH. XUMHYECKHE JJIEMEHTBI: MaKpO3JIEMEHThbl, MUKpO3JIeMeHThl. Boxga M MuHepaibHbIE
BEIIECTBA.

OyHKIMK BO/BI 1 MHHEPaJIbHBIX BENIECTB B KieTke. [loxnepxanue ocMoTHYecKkoro OanaHca.

Benku. CocraB u cTpoeHne 6e1Kk0B. AMUHOKHCIIOTHI — MOHOMEpHI OestkoB. HezaMeHnMble 1 3aMeHNMbIe aMIHOKHCIIOTHIL.
AMMHOKHCIIOTHBII COCTaB. YPOBHH CTPYKTYPHI O€IKOBOW MOJEKYINbl (IEpBHYHAs, BTOPHYHAS, TPETHYHAS M UYETBEPTHUIHASL
CTPYKTypa). XMMHUeCcKue CBoiicTBa OenkoB. bronornueckue GyHKIMM GEIKOB.

®DepMeHTH — Ononormdeckue KaTaam3atopbl. CTpoeHHe (epMeHTa: aKTHUBHBIA LEHTP, cyOcTpaTHas CHenU(pUIHOCTD.
KodepmenTsl. Butamunbl. OTinnyns ¢pepMEeHTOB OT HEOPraHWHYECKHX KaTaln3aTopoB.

YrneBoapl: MOHOCaxapuabl (TIIFOK03a, prb03a W Ne30Kcuprd03a), aucaxapuibl (caxaposa, JaKTo3a) W IOJIUCaXapHIbI
(xpaxmai, IIMKOTeH, LeJUT0103a). bronornyeckue GyHKIMH yIriIeBOAOB.

Jlummper: Tpurmunepunsl, pochomunuas, crepounsl. [ mapoduasHO-THIPOPOOHEIE CBOCTBA. bronorndeckue GyHKInu
munuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JIMMUA0B KaK HCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasr — MoHOMepBI HykJIeHHOBBIX KuciaoT. Ctpoenue u Gpynkuun JJHK.
Crpoenne u pynkuun PHK. Bugst PHK. AT®: crpoerne u GyHKIUH.

Iuronorust — Hayka o kierke. KieTouHas Teopust — IpuMep B3aMMOAECHCTBHS Waei W (akTOB B HAYyYHOM IMTO3HAHUM.
Mertozp! 3ydeHns KISTKH.

Krnerka kak nenocrHast xuBas cucrema. OOlMe NpU3HaKKU KIETOK: 3aMKHYyTas HapyxHas MeMmOpaHna, MoiekyJss JTHK
KaK TeHeTHYECKUI anmapar, CHCTeMa CHHTe3a Oenka.

Tunb KIETOK: dyKapHOTHYeCKask U npokaproTuueckasi. OCOOCHHOCTH CTPOCHHsI IPOKApUOTHIeCKOH KieTku. Kierounas
cteHka Oakrepuil. CTpoeHHe dyKapHOoTHUeCKOH KiIeTKH. OCHOBHBIC OTJIMYHS PACTHTEIILHOW, JXKMBOTHOM U IPHOHON KIIETKH.

TloBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJICTOYHAs! CTEHKA, TTIMKOKANMKC, UX (yHkiwm. [Tnasmarndeckas meMOpaHa, eé
cBoiictBa n ¢yHkiuu. llutomnasma u e€ opranomapl. OpHomMemOpaHHble opraHouabl kietku: OIIC, ammapat Tombmxw,
T30coMBI. [1oTyaBTOHOMHEIE OPTaHOWUIBI KJIETKH: MUTOXOHPUH, TUTaCTHABL. [Iporcxox/ieHue MUTOXOHAPHI U miacTi. Bugst
miactua. HememOpaHHbIe OpraHOMIbI KIETKH: PUOOCOMBI, KJICTOYHBIN LEHTP, LEHTPHOIH, PECHHYKH, XTYyTHKH. DyHKIUH
OPTaHOMIOB KIETKH. BrimroueHus.

Snpo — perymsaTopHbIi neHTp kieTku. CTpoeHue sipa: siaiepHas 000JOYKa, KapHOIUIa3Ma, XPOMATHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCTIOPT BEUIECTB B KIIETKE.

JdeMoHcTpauuu:

IToptpersr: A. JleBenryk, P. I'ykx, T. IlIBann, M. Ilneiinen, P. Bupxos, [x. Yorcon, ®. Kpuk, M. Yunkuuc, P.
Opanxmus, K. M. Bap.

Jmarpammsr: «Pacrnpenenenie XUMUYECKAX 3JIEMEHTOB B HEXXHBOH IpUpojiey, «Pacnpenenenne XUMIIECKIX YJICMEHTOB
B XKMBOW IIPUPOIEN.

Tabmums! 1 cxemsl: «[lepropuueckas TabnuIa XUMUYECKUX 2JIeMEHTOBY», «CTpoeHne MoJeKyisl BoIbl», «brocuHTe3
6enkay, «Ctpoenue MoseKkyisl 6enkay, «Crpoenue pepmenta», « Hyknennossie kuciotsl. JJHK», «Ctpoenne monexynsr ATO»,
«CTpoeHHEe 3yKapHOTHYECKOH KieTkn», «CTpoeHue >XMBOTHOW KiIeTKH», «CTpoeHHe pacTUTEeNbHON KieTkn», «CTpoeHue
HNPOKapPUOTHIECKOH KIEeTKI», «CTpOeHHE sapa KIETKNY, «YTIeBOIb, «JInnuas.



O6opynoBaHHe: CBETOBOII MHKpPOCKON, OOOpyIOBaHME IJIS NMPOBEICHHS HAOMIOACHUH, M3MEPEHUH, SKCIEepHMEHTOB,
MHKpOIIpeTIapaThl paCTUTEIBHBIX, )KUBOTHBIX M OAKTepHATIbHBIX KIETOK.

JlabopaTopHble M MPAaKTHYECKHe PA0OThI:

JlaGoparopnast pabora Ne 1. «l3ydyeHme KaTaqUTHUECKOH aKTHBHOCTH (epMEHTOB (Ha INpHUMepe aMmIashbl HIIH
KaTanasbl)».

JlaGoparopras padora Ne 2. «l3ydeHue CTpOCHUS KIETOK PAacTeHHH, )KUBOTHBIX M OaKTepHH 0] MHKPOCKOIIOM Ha
TOTOBBIX MUKPOIIPENapaTax 1 UX OMHUCAHHE.

Tema 4. ZKusHenesaTeJbHOCTb KIETKH.

OOMeH BenecTs, WM MeTab0IM3M. ACCHMIIILHSA (TIACTHIECKHH OOMEH) M TUCCHUMIIALNS (PHEPTeTHIECKHil 0OMeH) —
JIBE CTOPOHBI €INHOTO TIpoIiecca MeTaboau3Ma. Posb 3aKOHOB COXpaHEHHs BELIECTB U SHEPTUU B IOHUMAaHUU METa00IM3Ma.

Tuner oOMeHa BemiecTB: aBTOTPOQHBIN M rerepoTpodHbIH. Poimbs (epMeHTOB B OOMEHE BEIIECTB M IPEBPAIICHUN
SHEPTHU B KIIETKE.

®otocunre3. CeroBass u TeMHOBas (a3bl QorocuHTe3a. Peakmum Qotocunresa. DdekTHBHOCTH (QOTOCHHTE3A.
3nauenne (oTocHHTe3a ISl KU3HH Ha 3emie. BrnmsiHue ycmoBuil cpemsl Ha (DOTOCHHTE3 W CHOCOOBI MOBBIIICHHS €rO
HPOJIYKTUBHOCTH y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTE3UpYIoLIHe OakTepry. 3HAYCHNE XeMOCHHTE3a ISl )KU3HU Ha 3emIie.

OHepreTuueckuii 0OMeH B KiIeTke. PaciieruieHue BemecTs, BEIICICHHE U aKKyMyJIHPOBAaHHE YHEPIHU B KJIETKE. DTambl
sHeprermyeckoro obOmena. Inmkomm3. bpokenme u ero Buapl. KucnmopomHoe OkucieHHWe, HIM KISTOYHOE IbIXaHHE.
OxucnurensHoe GochopunupoBanne. DPpPEeKTUBHOCTD YIHEPTETHIECKOTO OOMEHa.

Peaxunn MatpuaHoro cuHtesa. ['enernueckas nHpopmanus n JJHK. Peannzanus reHerndeckoii HHGOpMaNnK B KIIETKE.
T'enernyeckuit kom m ero cBoiictBa. Tpanckpummsa — marpudnslid cuHte3 PHK. Tpancmsamus — OuocunTte3 Oenika. DTarmbl
tpancsinun. Koguposanue aMuHOKHCIOT. Postb pubocoMm B OnocunTese Genka.

Hexnerounsie ¢popmsl xu3HH — BHpYCHL. McTopus oTkpbitus BupycoB (/1. M. VBanosckuii). OCOOEHHOCTH CTPOCHUS U
JKH3HEHHOTO IMKIa BHpycoB. baktepmodaru. bonesHm pacTeHuii, ®HBOTHBIX M 4YENOBEKa, BBI3BIBAEMBIE BHpycaMH. Bupyc
nmmyHoaedunmra yenoseka (BY) — Bo3oyaurens CIINM/]a. O6paTHas TpaHCKpHIIIHS, peBepTasa U uHrerpasa. [Ipodunakruka
pacIpoCTpaHEeHUsI BUPYCHBIX 3a00JIeBaHMUIA.

JdeMoHcTpauuu:

Toptpetsr: H. K. Konpuos, . Y. Banosckuii, K. A. Tumupsses.

Tabmuipl U cxembl: «Turbl muTanusy, «Metadbomusmy», «MHUTOXOHIPUSY, «DHEPreTHYCCKUNH 0OMEH», «XIOPOILIACcT,
«®Porocunres», «Crpoerne [AHK», «CtpoeHme um QyHKOHOHHpOBaHHE TeHa», «CuHTE3 Oenka», «[eHeTHYecKHi KOm»,
«Bupycsi», «bakrepuodarny, «Ctpoenue u sxu3HeHHbIN nuki Bupyca CITU Ia, 6aktepuodaray, «Pemmukarms JJTHK».

O6opynoBanue: Moaenu-anmuinkanuu «Yasoenne JJHK u Tpanckpunuumsy, «buocuntes 6enka», «CTpoeHHE KICTKIY,
Mozenb cTpykTypsl JJTHK.

Tema 5. PazMHoOKeHHe U HHAUBUAYAJIbHOE PA3BUTHE OPTAaHU3MOB.

Krnerounsrii nuki, wim >KW3HEHHBIM WK KieTkd. MHTepdaza m mmro3. [Ipomeccsl, mpoTekaromiie B HHTEpGase.
Pennmkanns — peakuus Mmarpudnoro cunre3a JJHK. Ctpoenne xpomocoM. XpoMOCOMHBINH Habop — KapuOTHI. JUIIIOMIHBINA 1
TaIUIOWAHBI XPOMOCOMHBIE HaOOphl. Xpomatuiasl. LluTonormueckre OCHOBBI Pa3MHOXEHHS M HHAWBHIYAJIbHOTO Pa3BHTHS
OpTraHU3MOB.

Jenenue knerku — muro3. Craguu mutosa. Ilponeccsl, npoucxonsiue Ha pasHbIX CTagusX MUTO3a. buonornueckuii
CMBICII MHTO3a.

[Iporpammupyemast rubGesb KIeTKH — arnomTo3.

@DopMBI  pa3MHOXKEHHSI OPraHM3MOB: Oecrojioe W IoJoBoe. Buasl Oecronoro pa3sMHOXKEHHS: JeleHHe HamBoe,
IIOYKOBaHME OJHO- U MHOT'OKJETOYHBIX, CIHOPOOOpa3oBaHHE, BEreTaTHMBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIOHHPOBAaHHUE
OPTaHM3MOB, €T0 3HAYEHHE JUIS CEJICKIIUH.

[TonoBoe pa3MHOXKEHHE, €ro OTIHYHS OT OECIOoIoro.

Meito3. Cramgum wmeiio3a. [Ipomeccel, mpoucxomsmie Ha CTagusx Meio3a. [loBemeHme XpoMocoM B Meiose.
Kpoccunrosep. buonornueckuit cMpicn 1 3HaYeHHE Meio3a.

I'ameTorenes — npouecc 06pa303aH1/I${ IIOJIOBBIX KIJIETOK Yy JXUBOTHBIX. ITonoBbIe kene3bl: CEMEHHUKU W SIUYHHUKH.
O6pa3oBaHne 1 pa3BUTHE MOJOBBIX KIETOK — raMeT (CIiepMaTo30us, SHIEKIeTKa) — CliepMaTorene3 n oBoreHes. OcoOeHHOCTH
CTpOEHUs ANIEKIETOK U criepMaTo3on0B. OmnonorBopenue. [laprenorenes.

WuanuBnayansHoe pa3suTHe (OHTOTeHe3). DMOpPHOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTambl SMOPHOHAIEHOTO Pa3BUTHS
y TO3BOHOYHBIX JKHBOTHBIX: JpoOJeHHe, TacTpyisilus, opraHoreHe3. IlocToMOpuOHanIbHOE — pa3BUTHE.  THIIBI
MOCTOMOPHOHAIBHOTO Pa3BUTHS: MpsMoe, HempsiMoe (IMYMHOYHOE). BimsHuMe cpensl Ha pa3sBHTHE OPTaHM3MOB, (DAKTODEHI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pazButne pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHHsA: CTPOSHHUE CEMEHH, CTaNU PA3BUTHSI.

JlemoHcTpanuu:

Tabmunpr 1 cxembl: «DOpMBI Pa3sMHOXKEHHS OPraHU3MOBY, «J/IBOIHOE OIUIONOTBOPEHHE Y IBETKOBBIX PACTEHHI»,
«BereratuBHOE pa3MHOXXCHUE pacTeHMil», «JlemeHue kieTkn Oakrepuii», «CTpoeHHE IIOJOBBIX KIETOK», «CTpoeHne
xpoMocoMbD», «Kierounsnii nukim», «Pemmukanus JHK», «Mutosy», «Meiiosy, «IIpsmoe u Hempamoe pa3Butue», «I'ametorenes
Yy MIICKOIIUTAIOMINX H YeJIOBeKa», «OCHOBHBIE CTQJANN OHTOTCHE3a.



Ob6opynoBaHue: MHKPOCKOII, MHKpPOIpenaparsl «CnepmaTo30usl MJIEKOMHUTAOIET 0, «litnexneTka
MIICKOIIHTAIOMEro», «KapHoknHe3 B KJIETKaX KOpEIIKa JIyKay, MarHUTHAs MOJENb-alIUIMKanus «JleeHne KIeTKH», MOAeNb
JHK, monens metagazHOH XpOMOCOMBI.

JlaGopaTopHble U NPAKTHYECKHE Pa0OThI:

JlaGoparopHas pabota Ne 3. «Habmogenne MuTo3a B KJIeTKaX KOHYHKA KOPEIKa JIyKa Ha TOTOBBIX MHUKPOIIpenaparaxy.

JlaGopatopnas paboTa Ne 4. «/3ydeHne CTpOeHHUSI MONOBEIX KIETOK HA TOTOBBIX MUKPOIIPEIIapaTax.

Tema 6. HaciencTBeHHOCTb M H3MEHYHBOCTL OPraHU3MOB.

IIpenmer u 3amaun rerernku. Mcropus pa3BUTHS TeHETHKU. POJIb IUTONOTHH ¥ SMOPHOJIOTHH B CTAHOBJICHUH T'€HETHKH.
Bxian poccuiickux u 3apyOexHBIX YIEHBIX B Pa3BUTHE T€HETHKH. MeToIbI TeHeTHKH (THOPHIOIOTHIECKHH, TUTOT €HETHYECKHUH,
MOJIEKYIpHO-TeHeTHdeckuif). OCHOBHBIE T'€HETHUECKHE TIOHATHA. | eHeTHueckas CHMBOJNMKA, HCIOIb3yeMas B CXEMax
CKpeIluBaHM.

3aKOHOMEPHOCTH HACIEIOBaHUsS TPH3HAKOB, ycTaHoBieHHble I. MenzaeneM. MoHOruOpuaHOEe CKpeIiuBaHHEe. 3aKOH
eIMHO-00pa3usl THOPHUIOB IEePBOro NOoKoIeHus . [IpaBuio noMuHIpoBaHus. 3aKOH pacIleIUIeHHs IPU3HAKOB. [ MImoTe3a YMCTOTH
ramer. [loiqHOE ¥ HEMOIHOE JOMUHHUPOBAHHE.

JurnbpunHoe ckpemmyBaHue. 3aKOH HE3aBHCHUMOTO HACJICOBAaHMS IIPH3HAKoB. lluToreHeTHUeckne OCHOBBI
JUTHOPHIHOTO CKPEIIMBAHUA. AHAIM3UpYIOIIee CKpeluBaHMe. VICIONb30BaHME aHANU3HPYIOMIETO CKPEIIUBAHHUSA UL
OTIpeNIeNICHNs] TEHOTHIIA OCOOH.

CreruleHHOe HacienoBaHHe Npu3HakoB. Pabora T. MopraHa mo cuemsieHHOMY HacieZOoBaHHIO TeHoB. HapymieHue
CIICIICHUSI TEHOB B Pe3yJIbTaTe KPOCCUHIOBEPA.

XpoMOCOMHasl TeOpHUsl HaCJIEACTBEHHOCTH. | eHeTHueckue KapThl.

T'enermka moma. XpoMOCOMHOE OIIpeeNieHHEe Iona. AYTOCOMBI M MOJIOBBIE XPOMOCOMBI. ['omMorameTHslie u
rereporaMeTHsle opranu3Msl. HacnenoBanue Mpu3HaKkoB, CLEIUICHHBIX C IIOJTIOM.

W3menunBocTs. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACNEACTBEHHas. Ponb cpeasl B HEHACIEACTBEHHOM
M3MEHYMBOCTH. XapaKTePHCTHKa MOAW(MHUKAIMOHHONW HW3MEHYMBOCTH. BapualMOHHBIA psI W BapualMoHHAas KpuBas. Hopma
peaknuu mnpu3Haka. KonudecTBEHHBIE M KadeCTBEHHbIE IPH3HAKM M WX HopMma peakuuu. CBoicTBa MoOIU(UKaINOHHOM
HU3MEHYHBOCTH.

HacnencrBeHHas, Wi TeHOTUNIMYECKasi, U3MEHUMBOCTh. KoMOMHATHBHAS M3MEHYMBOCTE. Meiio3 M 1moJoBoit mporecc —
OCHOBa KOMOWHATHBHON M3MEHYMBOCTH. MyTalMOHHAas M3MEHYMBOCTh. Kiaccmdukammss MyTanuil: T€HHBIE, XPOMOCOMHEIE,
reHomHble. Yacrota M TpHYMHBI MyTanuil. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHX psIOB B HACIEICTBEHHOI
n3meHunsocty H. 1. Basuinosa.

BHesiepHast HaCJIeICTBEHHOCTb M U3MEHUMBOCTb.

I'enerrka yenoBeka. KapuoTtun denoBexa. OCHOBHBIE METOJIbI T€HETHKH YeJIOBEKA: FeHEaJOrHuecKuil, OJIM3HEOBBIH,
IIUTOT€HETHYECKUH, OMOXMMUYECKHI, MOJEKyIIpHO-TeHeTHuecknil. CoBpeMEeHHOE OmpeNeNieHHe T'€HOTHIA: MOITHOT€HOMHOE
CEKBEHHPOBaHNe, FTeHOTUITUPOBaHKeE, B TOM uncie ¢ nomouisio [11[P-ananusa. HacinencreenHbie 3a001eBaHus YeOBeKa: TEHHbIE
Ooie3HH, OONE3HM C HACIEICTBEHHON MpEeApaclooKeHHOCThI0, XpOMOCOMHBIE Oone3HH. CoMaTHdyecKkue W TeHEepPaTUBHEBIE
myTanuu. CTBOJIOBBIE KieTKH. [IpHHIUIEI 310poBOro 00pa3a >KM3HH, JUArHOCTUKH, NPO(MIAKTUKY M JICYSHHS T'eHETHYECKUX
Oone3neil. Menuko-reHeTHIECKOe KOHCYJIBTHPOBAaHHWE. 3HAYCHHE MEIWIMHCKONH TEHETHKHM B MPEJOTBPAIICHNH W JIEYCHHH
TeHEeTHYECKUX 3a00JIeBaHUI YeJI0BeKa.

JdeMoHcTpauum:

Toptpetsr: I'. Mengens, T. Mopras, I'. ne ®pu3, C. C. YUersepukos, H. B. Tumodees-Pecorckwmii, H. 1. BaBuos.

Tabnuis! ¥ cxembl: «MOHOTHOPUIHOE CKPEIIMBAHKE U €r0 LUTOreHEeTHYeCKas OCHOBa», «3aKOH PACLICIUICHUS U €ro
IIUTOTEHETHYECKasl OCHOBa», «3aKOH UHCTOTHI Tramery», «JurnbpumHoe ckpemuBaHue», «Lluromorndeckne OCHOBBI
JUTHOPHIHOTO CKpelrBaHusy», «Melio3y, «B3anMoeiicTBIe aJuIelIbHBIX TEHOBY, «[ eHeTHUeCKne KapThl pACTeHHH, )KUBOTHBIX U
yenoBeka», «['eHeTmka mona», «3aKOHOMEPHOCTH HACIEJOBaHUS, CIEIUICHHOTO C Toinom», «KapuoTtumel denmoBeka u
KUBOTHBIX», «Bunel m3ameHunBocTn», «MoandukaiyoHHas H3MeHYMBOCTBY», «HacnmemoBanme pesyc-dakropay, «I['eHerHka
TPYMII KpOBMY, « MyTalMOHHAsI H3MEHIUBOCTB.

O6opynoBaHne: MOAENH-aNILIAKANN « MoHOrHOpHIHOE CKpemuBanuey, «Henmonnoe romuHIpoBanuey, «AurudpumHoe
ckpenuBanue», «Ilepekpéct XxpoMocoM», MUKPOCKON M MHUKporpenapaT «J{po3oduna» (Hopma, MyTauuu (GopMbl KPBUIEEB H
OKpacKH Telna), repoapuii «['0pox moceBHOW.

JlaGopaTopHble U MpaKkTHYeCcKHe PadoThI:

JlaGoparopras paborta Ne 5. «M3ydeHue pe3ynbTaToB MOHOTHOPHIHOTO M JUTHOPHIHOTO CKPEIIUBAHUS Y JPO30(HIBI
Ha TOTOBBIX MHKpOIIperiapaTax.

JlaGoparoprast pabora Ne 6. «/3yueHne MoAM(UKAMOHHONH HM3MEHUYMBOCTH, IOCTPOSHHE BapHAMOHHOTO psfa H
BapUaLlMOHHON KPUBOM».

Jlaboparopnas padora Ne 7. «AHanu3 MyTaluil y 1po30(uiibl Ha TOTOBBIX MUKPOIIpENapaTax».

IIpakTrueckas pabora Ne 2. «CocraBieHHe U aHAIN3 POJOCIOBHBIX YEJIOBEKAY.

Tema 7. Cenekuusi opraHu3MoB. OCHOBBI OHOTEXHOJIOTHH.

Ceneknus Kak HayKa M IpoOLECC. 3apOoxXICHUE celeKuud M gomectukanus. Yuenue H. 1. BaBunoBa o ueHTpax
MPOUCXOXKIECHUS M MHOTooOpasus KyIbTypHBIX pacTeHuid. LIeHTpsl MpOMCXOXKIEHHsS NOMAIIHUX >KUBOTHBIX. CoOpT, mopona,
HITaMM.

CoBpeMeHHbIE METO/IBI CENEKIMU. MacCoBbIi 1 MHAUBUAYANbHBIH OTOOPEI B CENEKIIMH PACTEHUI U KMBOTHBIX. OlleHKa
JKCTephepa. bnu3kopoacTBeHHOE CcKpemnBaHue — MHOpUAMHT. Yncras munusa. CkpeluBaHue YUCThIX JUHUK. 'eteposuc, umm



rubpuaHas cuina. HepoxacTBeHHoe ckpemuBanue — ayTopuausr. OtnanéHHas rubpunusanus u e€ ycnexu. MckyccTBeHHBIN
MyTareHes U IOJIy4eHUe MOIUIIOUA0B. JJOCTHXKEHHS CeNeKIIMU PACTEHHM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

BuotexHonmorus kak oTpaciab MpOW3BOACTBA. ['eHHas WHXKeHepHa. OTambel co3gaHus pexkomOmHantHod JIHK u
TpaHCTeHHBbIX oOpraHu3MoB. Kiietounas wumxenepus. Kierounbele KynbTypbl. MHKpPOKIOHQJIBHOE DPa3MHOXEHUE PACTCHHM.
KionupoBaHne BHICOKONPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHe U 3THueckue mpobaemsl. MO —
TeHETHYECKN MOJU(UINPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

IToptpetsr: H. U. Basunos, U. B. Muuypum, I'. /I. Kapnieuenko, M. @. lBanos.

Tabmuis! 1 cxeMsl: kKapTa «LIeHTpBI IPOMCXOKACHNS U MHOT000pa3Hsl KyJIbTYPHBIX pacTeHUi», «[lopoms! moManrHux
JKUBOTHBIX», «CopTa KyNbTYpHBIX pacTeHuit», «OtmanénHas rulOpummszanus», «PabGotel akamemuka M. @&. lBaHoBay,
«[Tommnonusa», «OO0beKTH OHOTEXHONOTHNY, «KIleTOYHBIe KyJIBTYpHl M KJIOHHpOBaHWE», «KOHCTpyHpoBaHHE M HepeHOC
TEHOB, XPOMOCOM).

OOopynoBanne: MyJ/SDKH IUTOJOB W KOPHEIDIONOB IHWKHX (OPM M KYyJIBTYPHBIX COPTOB pacTeHHi, repbapuii
«CenbCKOXO3IUCTBEHHBIE PACTEHUSD.

JlaGopaTopHble U NPaKTHYECKHe padoThI:

Okckypeuss «OCHOBHBIE METOABI M JOCTIDKCHHS CENEKIMH PACTEHHH M JKHMBOTHBIX (HA CENEKIMOHHYIO CTaHIIHIO,
IUIEMEHHYIO (pepMy, COPTOUCTIBITATENBHBIN YJaCTOK, B TEIUIMYHOE XO3SIHCTBO, IAOOPATOPUIO arpOyHUBEPCUTETA MM HAYIHOTO
LEHTpa)».

11 KIIACC

Tema 1. IBoJIIOLHOHHAS GUOJIOTHS.

IIpeAnocbuTKM BO3HMKHOBEHUS SBOJIOLHOHHONH TEOPHH. DBOJIONMOHHAS Teopus W e€ Mecto B Onosoruu. Bimsaue
SBOJIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHHU U IPYTHX HAYK.

CBuIeTeNILCTBA JBOMIONHHK. [laleOHTOJIOTNYECKUE: TOC/IEOBATENFHOCTh TIOSIBJICHHS BUJIOB B IaJICOHTONOTHYECKON
JIETOTIHNCH, TIepeXOoaHbIe GOopMBL. bruoreorpadudeckue: cXoaCTBO U pazanyre GpayH U GpIop MAaTEPHKOB H OCTPOBOB.

DOMOpHOIOTHYEeCKUe: CXOACTBA U Pa3JINuusi SMOPHOHOB pa3HBIX BHIOB NMO3BOHOYHBIX. CpaBHUTEIFHO-aHATOMHYECKHE:
TOMOJIOTHYHBIE, aHAJOTWYHBIE, PYANMEHTapHBIE OPraHbl, aTaBH3MBI. MOIEKyISIpHO-OHOXUMHUECKHE: CXOACTBO MEXAHH3MOB
HACJIe/ICTBEHHOCTH M OCHOBHBIX MeTa0OINYECKHX IMyTeH y BCEX OPTaHN3MOB.

OpommonronHas teopus Y. [lapsuHa. [Ipeqnockiiky BOSHUKHOBEHHS TapBUHU3MA. [[BHOKYIIHE CHIIBI 9BONIOLHUU BHIOB
no JlapBuHy (M30BITOYHOE pA3MHOKEHHE IIPH OTPAaHMYCHHOCTH PECypCcOB, HeompenenéHHas H3MEHYMBOCTh, OOphda 3a
CYIIECTBOBAHKE, €CTECTBCHHBIN OTOOD).

Cunrernueckas Teopus 3Boron (CTI) u e€ 0OCHOBHBIE TTOJIOKEHHSI.

MukposBosronys. [Tomynsius kak eAMHAIA BUIA ¥ YBOJIOLHH.

JBmxymme cuibl ((akTopsl) SBOTIONUH BHIOB B IMpHpoae. MyTalnOHHEIH Npomece 1 KOMOMHATHBHAS M3MEHIHBOCTD.
IMomynsuyoHHbIe BOJHBI U peiid reHoB. M3osaums u Murparms.

EcrectBenHbIi 0TOOp — Hanpasistomuit haxrop sBomonun. GopMbl eCTECTBEHHOTO 0TOOPA.

IIprcnocoGeHHOCTE OPraHU3MOB KaK Pe3yabTaT SBOJIONUH. [IpuMeps! mprucrnocobaeHnit y opranu3smMoB. ApoMopQo3bt
Y WINO-aanTaluy.

Bun u Bunoo6paszosanue. Kpurepun uga. OcHOBHBIE POPMBI BUI000pa30BaHus: Teorpaduiaeckoe, SKOIOTHIECKOe.

MakpoaBomorusi. PopMsl dBosOLNH: (QUIIETHYECKas!, TUBEPreHTHAs, KOHBePreHTHas, napajuieibHas. Heobparnumocth
SBOJTIOIINML.

IIpoucxosxaeHue oT HeCeLMATU3NPOBAaHHBIX NpenkoB. [Iporpeccupytomas cnennanu3anysa. AJanTUBHAS paguaIys.

JdeMoHcTpauuu:

Toptpetsr: K. Jlunneii, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, ®. Mromrep, A. H.
CeBep110B.

Tabmuet u cxemsl: «Pa3BHTHE OpPraHWYECKOro Mupa Ha 3emiie», «3apOoIbIIIM IO3BOHOYHBIX JKHBOTHBIX,
«Apxeontepukc», «DopMbel GopeOBI 3a cymiecTBoBaHHE», «EcTecTBeHHBI 0TOOp», «MHOroobpasue COPTOB PpacTSHHID»,
«MHoroo0pa3ue 1mMopox KHUBOTHBIX», «[lomymsmmny, «MyTaoHHasE M3MEHYMBOCTEY, «ApoMopdo3bel», «Mauoamanrarmmy,
«O0mmas nerenepauusi», «JBmwxynme cuibl sBomonuny, «Kapra-cxema mapmipyra myremectsuss Y. apeuna», «boppba 3a
cymectBoBaHue»,  «[IpucmocoOneHHOCTs  opraHm3MoB»,  «leorpadmueckoe  BuIOOOpa3oBaHHE»,  «DKOJIOTHIECKOE
BUI000pa30OBaHUE».

OOopynoBaHue: KOJUIGKIHS HACEKOMBIX C pa3IMYHBIMH THIAMHU OKPAacCKH, HA0Op IUIOJIOB M CEMsH, KOJUICKIIHS
«[IpuMeps! 3aIUTHEIX IPHCHOCOOIEHHI y >KMBOTHBIX», MoJenb «OCHOBHBIC HAIpPaBIEHHS SBOIIOLMM», 00BEMHAS MOAEIH
«CTpoeHue roNOBHOTO MO3ra O3BOHOUHBIX).

Broreorpaduueckas xapra mupa, komieknus «PopMBl COXpaHHOCTH HMCKOMAEMBIX JKHMBOTHBIX M PACTEHHID», MOAENTb
amuinkanus «llepekpéct xpomocom», BIaxHble Tpenapatsl «Pa3Butne Hacekomoroy», «Pa3BUTHE JATYIIKHY», MUKPOINpeEnapar
«JIpo3odrta» (HopMa, MyTaruu GOPMBI KPBUILEB M OKPACKH TETIA).

JlaGopaTopHble U PAKTHYECKHE PAa0OTHI:

JlaGoparopnas pabota Ne 1. «CpaBHeHUE BUIOB 10 MOP(HOIOTHYECKOMY KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Omnucanne IpruCcIOCOOIEHHOCTH OPraHU3Ma B €€ OTHOCUTEIFHOTO XapaKTepay.



Tema 2. Bo3HnKHOBeHHe H pa3BUTHe KU3HU Ha 3eme.

JloHay4HBIC TIpEICTaBICHUS O 3apO’KICHUH >KM3HU. HaydHble rHmoTe3s! BOSHUKHOBEHHS XKHU3HH Ha 3emie: abuoreHes
naHcrepMus. XUMHUYECKas SBOJIOIMSA. AGHOTEHHBII CHHTE3 OPraHMYECKUX BEIIECTB U3 HEOPTaHUIECKHX. DKCIEPHMEHTAIBHOE
MOATBEPIKACHHE XUMUYECKOiT sBoronuy. HavaneHble sTams! 6nonorudeckoil sBomonmu. ['unoresa PHK-mupa. ®@opmuposanue
MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHE NPOTOKIETKH. IlepBble KIeTKH M HX 3Bomrounus. PopMupoBaHHe OCHOBHBIX TPYIII
JKUBBIX OPTaHU3MOB.

PasBurue xu3Hu Ha 3emiie o spam u nepuonam. Katapxeil. Apxelickas u nmporepo3oiickas 3psl. [laneo3oiickas spa u e€
HepHOJIBI: KeMOPUICKUIA, OPTOBUKCKHH, CHITYPUHCKUH, IEBOHCKHUH, KAMEHHOYT OJIbHBIHN, HEPMCKHH.

Meso3oiickas 3pa U €€ NIepHOAbL: TPUACOBBIH, IOPCKUI, MEIIOBOM.

Kaitno3zoiickas spa u e€ meproabl: NajJeoreHOBbIN, HEOTCHOBBIH, aHTPOIIOT €HOBBIH.

XapaxkTepucTHKa KIMMaTa ¥ T'€O0JIOTHYECKHX mporieccoB. OCHOBHBIE ITAIbl HBOMNIOIHMN PACTHTEIHHOIO M YKUBOTHOTO
mupa. ApoMop(ho3bl y pacTeHHil U KUBOTHBIX. [10sIBICHNE, pacl[BET U BBIMUPAHHE IPYIII KUBBIX OPTaHU3MOB.

CucreMa OpraHM4ecKoro MUpa Kak OTpakeHHe BOIOIMH. OCHOBHBIE CHCTEMaTHIECKHE TPYIIIEI OPTaHH3MOB.

OBomoIHs 4YenoBeka. AHTPOIONOTUsS Kak Hayka. PasBuTue mpeicTaBleHHH O HMPOUCXOXKACHUH dYenoBeka. MeTombl
n3ydeHHs1 anTponoreHe3a. CXoJCTBa U pa3iIMiMs YeJIOBeKa 1 )KUBOTHBIX. CHCTEMaTHYeCKOoe MOJI0KEHNE YeI0BeKa.

JBmwkymue cuisl (hakTopsl) aHTpornoreHesa. HacnencTBeHHass HK3MEHYHBOCTE U €CTECTBEHHBINH 0TOOpP. OOIIeCTBEHHbIH
00pa3 KU3HH, H3TOTOBICHUE OPYIUH TPy/a, MBIIUICHUE, peUb.

OCHOBHBIE CTaJu{d W BETBU ABOJIIOIMU YEJIOBEKAa: aBCTPAJIONMTEKH, YelnoBeK ymenbid, YeloBeK NPSIMOXOMISIIUM,
YenoBek HeaHAepTaNbCKUi, YemoBek pa3ymHbBIH. Haxogkwm HCKOMaeMBIX OCTaTKOB, BpEMsS CYIIECTBOBAaHHUS, OOJIACTh
pacnpocTpaHeHust, 00bEM roOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIC OOJBIIME pachl:  €BpoNeoMIHas  (eBpasuiickas), HErpo-aBCTPaJOWAHASL
(3KxBaTOpHaNBHasT), MOHTOJIONIHAS (a3MATCKO-aMepUKaHCKast). YepThl IPHCIOCOOIEHHOCTH IIPEICTaBUTENIeH YeIOBEUECKUX pac K
YCIIOBHSAM CyIecTBOBaHMs. EquHCTBO yenoBeueckux pac. Kpuruka pacusma.

JdemMoHcTpauuu:

TToptpersr: @. Penu, JI. ITacrep, A. M. Onapun, C. Musuiep, I'. FOpu, Y. lapus.

Tabmunpr u cxembl: «Bo3HukHOBeHHe COJHEYHOW cHcTeMbl», «Pa3BHTHE OpraHmueckoro mupay», «PacturenpHas
KiIeTKa», «KuBoTHas kierka», «[IpokapmoTnueckas kierka», «COBpeMeHHas CHCTeMa OpraHHYecKoro mupa», «CpaBHeHHE
AQHATOMHUYECKHX UepPT CTPOEHHS YeIOBEeKa M YeI0BEeKOOOpasHBIX 00e3bsH», «OCHOBHBIE MECTa MAICOHTOJIOTHIECKHX HAXOIOK
MPEIKOB COBPEMEHHOT'0 YesioBeKay, «J{peBHeiimme moamny», «peBane moan», «Ilepbie coBpeMeHHBIE JIIOANY, «UemoBedeckue
pacsi».

Oo6opynosanne: Mymspku «[Ipoucxoxnenue denoBekay (OIOCTHI aBCTPAJONMTEKa, NMUTEKAHTPOINA, HeaHAepTaiblia,
KPOMaHBOHI[a), CICIKH WIH M300pa)KeHHss KaMEHHBIX OpPYAMil MepBOOBITHOTO 4eloBeKa (KaMHH-YOIIephl, pyOmia, ckpebna),
TEOXPOHOJIOTHIecKast TabIHIa, KOJUIeKIust «DOpMBI COXPAHHOCTH NCKOTIAeMBIX )KUBOTHBIX U PAaCTEHHI.

JlaGopaTopHble U MpaKkTHYecKHe PadoThI:

IIpaktuaeckas pabora Ne 1. «/3yueHne HCKOTaeMBIX OCTATKOB PACTCHHUH M KUBOTHBIX B KOJUICKITHSIX).

DKCKypcHst «DBOJIOHUS OPTraHUYECKOTO MUPa Ha 3eMiie» (B €CTECTBCHHO-HAYYHBIN WM KPaeBEAUSCKHA My3¢eil).

Tema 3. Opranu3Msl 1 OKpY Kalouas cpeaa.

Okosorust Kak Hayka. 3ajauyd M pasfenbl SKOJOTMH. MeTOoAbl HIKOJOIMYECKUX HCCIEeJOBaHUNA. DKOJIOrHYecKoe
MHPOBO33pPEHUE COBPEMEHHOTO YeJIOBeKa.

Cpenbl 0OMTaHUS OPTAHU3MOB: BOJHAS, HA3eMHO-BO3/IyIITHAS, IOYBEHHAS, BHYTPHOPTaHI3MEHHAS.

Okonornueckue Qaktopsl. Knaccudukanus skonorndeckux GpakTopos: abMOTHIECKHE, OHOTHYECKHE M aHTPOIIOTCHHBIE.
JleficTBHE 3KOJIOTNYECKHUX (haKTOPOB Ha OPTaHU3MEL.

AbGuoTnueckre GpakTophl: CBET, TeMIeparypa, BiaaxHocTb. @otoneproausm. [IprucrnocodieHns opraHu3MoB K AeHCTBHIO
abnoTHueckux (akTopoB. bruonormyeckie puTMBIL.

Buotnueckue ¢aktopbl. Buasl OMOTHUECKMX B3aMMOJCHCTBUIA: KOHKYPEHIIMS, XHIIHUYECTBO, CHMONO3 U ero (hOpMBL
ITapa3utu3mM, Kkoomepammsi, MyTyalu3M, KOMMEHCAIM3M (KBapTHPAaHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEHTpanmm3M.
3HaueHNe OMOTHYECKUX B3aUMOJISHCTBUIL AJISI CYIIECTBOBAHMUS OPTaHN3MOB B IIPHPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTECPUCTUKU TIOMYJIALINHA. OCHOBHBIE TOKa3aTen nomyJiAuu:  YUCICHHOCTb, IUIOTHOCTD,
POXIaeMOCTh, CMEPTHOCTB, IIPUPOCT, MUTpaLy. JIMHaMIKa YUCICHHOCTH MOMYIISIIAN U €€ PeryJIsius.

JdeMoHcTpauuu:

Toptpersr: A. I'ym6ombar, K. @. Pynse, 3. 'ekkens.

Tabmuusr u cxembl: kapta «lIpupomnsie 30HBI 3emin», «Cpeabl OOWTaHUS OpraHH3MOBY», «DOTOMEPHOTU3IMY,
«[Tomymsmmuy, «3aKOHOMEPHOCTH POCTa YHCICHHOCTH MOIYISIN HHPY30pHU-TYDeTbKkmy, «[Inmessie menm.

JlaGopaTopHble U IPAKTHYECKHE PAa0OTHI:

Jlabopatopnas padota Ne 3. «Mopdosornueckre 0cOOEHHOCTH PACTEHHUH U3 Pa3HbIX MECT OOHTaHUS.

JlaGoparopras padota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCa.

[Ipaktnueckas padota Ne 2. «Iloacyér MIOTHOCTH NOMYJNIALUIA PA3HBIX BUIOB PACTEHHUI».

Tema 4. Coo01ecTBa H IKOJIOrH4eCKHE CHCTEMBbI.

Coo0r1iecTBO oprann3MoB — 6uorieHo3. CTpyKTypbl OHOLIEHO3a: BHIOBas, IPOCTPAHCTBEHHAs, Tpoduueckas (MUIeBast).
Buner-gomunantel. CBsi3u B OHOLIEHO3E.

Dkonoruueckre cucteMsl (3xocucremsl). [lonarue o0 skocucteme u OuoreorneHose. OyHKINOHAIBHBIE KOMIIOHEHTHI
9KOCHCTEMBI: HPOAYIIEHTBI, KOHCYMEHTHI, peayLeHTh. KpyroBopoT BellecTB M MOTOK 3Hepruu B skocucreme. Tpoduueckue



(nuiueBble) ypoBHHM 3KocucTeMbl. [lumeBsle menmu U cetd. OCHOBHBIE IIOKa3aTelId AKOCHUCTEMBI: Oumomacca, MPOIYKIHS.
DKOJIOTUYECKHE NHUPAMUABL IPOIYKIMH, YHCIEHHOCTH, Onomacchl. CBOWMCTBAa IKOCHCTEM: YCTOWYMBOCTB, CaMOPETYIIIIHS,
pasButue. CyKueccus.

IIpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03Ep B peK. DKOCHCTEMa XBOHHOTO MM IIHPOKOJINCTBEHHOTO JIeca.

AHTPOIIOTEHHBIE HKOCUCTEMBI. ATpO3KOCHCTeMBI. YpOoskocucTeMbl. buonorndyeckoe M XO3SWCTBEHHOE 3HAYEHHE
arpodKOCUCTEM U yPOOIKOCHCTEM.

Buopaznoobpasue kak hakTop ycroduBocty skocucteM. CoxpaHeHne OHOIOTHYeCKOro pa3HooOpasus Ha 3emie.

Vuenne B. 1. Bepranckoro o 6nocgepe. ['panuisl, coctas u cTpykTypa 6uocdepsl. JKuBoe BemecTBo U ero QyHKINH.
OcoberHocTn 6roceps! Kak r100anbHON SKOCHCTeMB. [InHaMIdeckoe paBHOBECHE U 00OpaTHas CBsI3b B Onocdepe.

KpyroBopoTs! BeliecTB U OHOTCOXUMUYECKHE LUKIIBI 3JIEMEHTOB (yriieposa, a30Ta). 30HanbHOCTh Orocepsl. OCHOBHbBIC
OHMOMBI cymIn.

YesoseuecTBo B buocepe 3emiin. AHTPONIOTeHHBIE H3MEHEHUs B Onocdepe. I noGanpHble SK0JI0rHYecKUue MPOOIEMBL.

CocymecTBoBaHHEe NPUPOAEI U denoBedecTBa. CoxpaHeHHe OHOpa3sHOOOpa3us KaKk OCHOBA YCTOMYMBOCTH OHMOC(EpEL.
OcHOBa paIMOHAIBHOTO YNPABIEHHUS IMPUPOTHBIMH pPeCypcaMH M HX HCIoNb30BaHHME. JlocTHKeHHs OHONOTMH M OXpaHa
HPUPOJIBL.

JdemMoHcTpauuu:

Tloptpetsr: A. Ix. Tercnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumsr n cxemsl: «[Inmmesble nenm», «buoreHos: coctaB U cTpykTypay, «[Ipupomueie coobmectBay, «llernn
HHUTaHUS», «OKojormueckas mupamupay, «buocdepa n demnoek», «IKocHCTeMa MIMPOKOIHCTBEHHOTO Jiecay, «DKOCHCTEMa
XBOIHOTO Jiecay, «broneHo3 BogoéMay, «ArponeHo3y, «[IpiuMepHbIe aHTPOIIOreHHbIe BO3ICHCTBUS Ha IPUPOLY», «BakHeimne
UCTOYHUKH 3arpsA3HEHUs BO3IyXa M TPYHTOBBIX Boa», «[louBa — BakHelmias cocrapiomas Ouocheps, «PDakTops!
Jgerpamanuu 1ouBy», «llapHUKOBBIH 3¢ ¢dexT», «DakTopsl pagroaKTHBHOTO 3arpsi3HeHHst Onoctheps», «OOmas cTpykTypa
ouocdeprl», «PacnpocTpaHeHue Xu3HU B Omocdepe», «O30HOBBIN dKpaH Ouocheps», «KpyroBopot yriepona B OGuocdepe»,
«KpyroBopoT a3oTa B IpUPOIE».

OoOopynoBanne: Mopenb-anIuIMKaus « THIMHYHbIe OMOIEHO3E», TepOapuil «PacTuTenbHBIE COOOIECTBAY, KOJUIEKIHN
«buoneno3», «Bpemurenn BaXHEHIINX CENbCKOXO3SHCTBEHHBIX KYIBTYp», TepOapHi W KOJJIEKIUH PACTCHUH H JKUBOTHBIX,
NPUHAUISKAINE K Pa3HBIM SKOJOTMYECKUM TpymmaM oxHoro Buaa, Kpacnas kuura Poccuiickoit @enepanun, n3o0pakeHUs
OXpaHsAEMBIX BHJIOB PACTCHUH U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOTPAMMBI 11O BUOJIOI'MY HA BA3OBOM YPOBHE CPEJJHEI'O
OBLIET'O OBPA30OBAHUNA

CornacHo ®I'OC COO, ycraHaBnIuBaloTCsS TPeOOBAHHUS K pe3yabTaTaM OCBOCHHUS OOYYarOIIMMICS MPOTpaMM CpPEIHEro
o61ero 06pa3oBaHMs: IMIHOCTHBIM, METANIPEAMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B crpykType NHYHOCTHBIX PE3YNBTATOB OCBOCHHS mpeaMmera «BHOJOTHsS» BBIIENEHBI CIETYIONIHE COCTABIISFOIINC:
0CO3HAHHE OOYYAIOIIUMHUCA POCCHUCKON I'PaKIaHCKOW WAEHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHUIO, CAMOCTOSATENLHOCTU U
CaMOOTIPE/ICTICHUI0, HAMYUE MOTHBAIIMU K OOYYCHHIO OWOJIOTHH, IEICHANPABICHHOS Pa3BUTHUC BHYTPCHHUX YOCKICHHMA
JMYHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHX TPAOULHUI Pa3BUTHS OHWOJOTMYECKOTO 3HAHHWS, TOTOBHOCTH U
CHOCOOHOCTh 00YYarOUINXCSI PYKOBOJCTBOBATHCS B CBOEH IEATEIFHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, NMPHUCYLIMMU
cucTeMe OMOJIOTMYECKOTO0 OOpa30BaHUs, HAJMYHE 3KOJOTHYCCKOTO MPABOCO3HAHUS, CHOCOOHOCTH CTaBUTh IEIU U CTPOWTH
JKU3HCHHBIC IUTaHBL.

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS TpenMera «BHOJOTHM» JOCTUTAIOTCS B CIUHCTBE y4eOHOW M BOCHHTATEIBHOM
JIESITETIBHOCTH B COOTBETCTBUU C TPAAWIHOHHBIMH POCCHHCKHUMH COLUMOKYJIBTYPHBIMH, HCTOPHYECKUMU W JTYXOBHO-
HPaBCTBCHHBIMH IIEHHOCTSMH, TPHHATHIMH B OOINECTBE MpPaBWJIAMH M HOPMaMH TOBEACHHUS H CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOBOCIIUTAHUS M CAaMOPA3BUTHs, PAa3BUTHS BHYTPEHHEW MO3WIUH JHYHOCTH, IATPUOTHU3MA, YBAXKCHHUS K
3aKOHY W TPABOIOPSAKY, YENOBEKYy TpyAa W CTaplieMy IIOKOJCHHIO, B3aHMMHOIO YBaXCHHUS, OEpeXHOTO OTHOLICHUS K
KYJIbTYPHOMY HacJEIUIO U TPAAULIUSIM MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit deneparyiu, Npupojie U OKpyKaroliei cpene.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS Yy4eOHOro mpenmera «bHomorusy NOIKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH
00yJaronMxcs PyKOBOJCTBOBATHCS COPMUPOBAHHOW BHYTPECHHEH MO3MIIMCH JTUYHOCTH, CUCTEMOMN IEHHOCTHBIX OPHUCHTAIIUH,
MO3UTUBHBIX BHYTPEHHUX YOEKICHHUI, COOTBETCTBYIOIIUX TPAAWUIMOHHBIM IEHHOCTSM POCCHHUCKOro OOIIECTBA, pacIINpeHHe
JKU3HEHHOT'O OTBITA M OMBITA JESITEILHOCTH B MPOIECCE PEATU3AIlMA OCHOBHBIX HAIPABJICHHIA BOCIUTATEILHON JACATCIFHOCTH, B
TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCHATAHMSI:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMKA OOYYAIOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO YJICHA POCCHUICKOTO
o01ecTBa;

0CO3HAHNE CBOWX KOHCTHUTYIIMOHHBIX MIPaB 1 005A3aHHOCTEH, yBaXKCHUE 3aKOHA U MTPABOTIOPSIKA;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH AEATENBHOCTH TPH CO3JAHWM YUEOHBIX IPOEKTOB, PEHICHUH YYeOHBIX H
MO3HABATEIBHBIX 33/1a4, BBIMOJTHCHUH OHOJIOTHUCCKIX SKCIICPUMEHTOB;

CIIOCOOHOCTB OMPEAETATH COOCTBEHHYIO TO3UIIMIO TIO OTHOIICHHIO K SBICHUSAM COBPEMEHHOW )KU3HU U OOBSACHATH €€;

YMEHHE YUYUTHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aMMOJICUCTBHS JIIOJCH C pa3HBIMH
yOCKICHUAMHE, KyJIbTYPHBIMH [ICHHOCTSIMH U COIUAILHBIM MOJIOKCHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBINOJHEHHS YyYEOHBIX, IMO3HABATENBHBIX W
HCCIICIOBATEILCKUX 3aJa4y, YBaXXUTEIHHOTO OTHOIICHHS K MHCHHIO OIIMOHEHTOB TNPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COMIEPIKAHUS,;

TOTOBHOCTh K TYMaHHTAPHOW M BOJIOHTEPCKOM AEATCIHHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh POCCHIICKON TPa)KJaHCKOI HAESHTUYHOCTH, MATPUOTH3MA, YBAKEHUS] K CBOEMY HapoJ1y, YyBCTBa
OTBETCTBEHHOCTH Tiepe] PoawmHOW, ropmocTu 3a cBoW Kpaill, cBor0 PoamHy, CBOW SI3BIK M KYNIBTYpPY, MPOILIOE W HACTOSIIEE
MHOTOHAIIMOHATBHOTO Hapona Poccum;

IIECHHOCTHOC OTHOIIICHUEC K l'lpPlpO}lHOMy HacCJICAUIO U IMaMATHUKaM NPUpPOAbl, JOCTUXKCHUIM Poccun B HayKe, I/ICKyCCTBC,
CTHIOpTE, TEXHOJOTHUSAX, TPYAE;

CHOCO6HOCT]> OLICHUBATh BKJIaQ pOCCHﬁCKMX yqéHbIX B CTAHOBJICHHME W pPa3BUTHUC 6I/IOHOFI/II/I, IMOHUMAaHHWA 3HA4YCHUSL
OWOJIOTHH B TIO3HAHUY 3aKOHOB TIPHPOIBI, B )KU3HHU YEJIOBEKA K COBPEMEHHOTO OOIIECTBA;

uaeiiHast yOexAEHHOCTh, TOTOBHOCTB K CITY)KEHHIO 1 3amute OTedecTBa, OTBETCTBEHHOCT 3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHUE JIyXOBHBIX LIEHHOCTEW POCCUICKOTO HApPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHYCCKOTO MOBEIACHHUS;

CHOCOOHOCTh OIIEHHBATH CHUTYAllMI0 W MPUHUMATH OCO3HAHHBIC PEIICHHUs, OPHEHTHPYICh Ha MOPATbHO-HPABCTBEHHEIC
HOPMBI U IEHHOCTH,

OCO3HAHWE JTHYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHYHUBOTO OYIyIIETro;

OTBETCTBEHHOE OTHOLICHHWE K CBOUM POIUTENISIM, CO3JAHHMIO CEMbH Ha OCHOBE OCO3HAHHOTO INPHUHATHSA IEHHOCTEH
CEMEHHOM KU3HH B COOTBETCTBHH C TPAJHIUSAMH HapoJ0B Poccuu;

4) 3cTeTH4eCKOro BOCIUTAHUS

SCTETHYECKOE OTHOILICHUE K MUPY, BKIIOYas 3CTETHKY ObITa, HAYYHOI'O M TEXHHYECKOI'O TBOPYECTBA, CIOPTa, TPYIa,
0O0IIECTBEHHBIX OTHOIICHHIA;

MOHMMAaHUE SMOLIMOHAJILHOTO BO3JIEMCTBUS )KMBOM NPUPOBI M €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXXCHHUIO B Pa3HBIX BHJAX UCKYCCTBA, CTPEMIICHUE MPOSIBIISTh KAYECTBA TBOPUECKOM JTMYHOCTH;



5) ¢pusnyeckoro BocnuTanusi, GOpMUPOBAHMS KYJIbTYPbI 310POBbsI U IMOLHOHAIBLHOTO GJ1Ar ONOJTYYHs:

MOHMMaHNe ¥ peaju3alysl 3I0pOBOT0 U 0e30I1acHOro 00pasa *KHU3HH (30pOBOE IMHUTAHNE, COOIIOICHUEe THTHEHHYECKIX
NpaBWJI U HOPM, COQJaHCHPOBAHHBIA PEXHUM 3aHATUH M OTHOBIXA, pEryisipHas (u3ndecKass aKTUBHOCTB), OepexHOro,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHNUS K COOCTBEHHOMY (PH3MIECKOMY U ICHXUYECKOMY 3[J0POBBIO;

MOHMMAaHUE LEHHOCTH MpaBUI HHAUBHIYAJbHOTO U KOJJIEKTHBHOTO 0€30MacHOrO TIOBEICHHS B CHUTYaIUsX,
YIPOXKAIOMINX 3I0POBBIO U KU3HHU JIIO/ICH;

OCO3HAHUE MOCIEACTBHN U HENPHITHUS BPEAHBIX NPUBBIUEK (YHOTPEOICHNUS alKOT OIS, HAPKOTHKOB, KypeHHUs);

6) TPY10BOT0 BOCTIMTAHUS:

TOTOBHOCTH K TPYZY, OCO3HaHHE IEHHOCTH MacTepCTBa, TPYAOI0O0HE;

TOTOBHOCTb K aKTUBHOM A€ATENbHOCTH TEXHOJIOINYECKOH U COLUANbHOI HAallPaBIE€HHOCTH, CIOCOOHOCTh HHULIUHPOBATH,
TUTAaHUPOBATh M CAMOCTOSITENIFHO BBIIOJIHSTH TaKyIO JESTEIBHOCTD;

HHTEpeC K Pa3IMYHbIM cdepaM NpoecCHOHAIBHOMN NeATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyruei
npodeccHy U peaan30BhIBATh COOCTBEHHEIE )KM3HEHHBIC TLIAHEI;

TOTOBHOCTB M CIIOCOOHOCTH K 00Pa30BaHUIO H CAMOOOPA30BaHHIO Ha MPOTKEHUH BCEH KHU3HHU;

7) 3K0JIOTHYECKOT0 BOCITUTAHMS:

9KOJOTHUYECKH IeTIeco00pa3Hoe OTHOIIEHHUE K MPUPOJIe KaK HCTOYHUKY JKH3HHU Ha 3eMiIe, OCHOBE €€ CyIIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOH KyNbTYphl: HPHOOpETEHHE OMNbITa IUIAHUPOBAHMS IIOCTYIKOB M OIEHKH HX
BO3MOXKHBIX IIOCIIEIICTBHH JUISl OKPYIKAIOIIEH Cpelb;

OCO3HAHHUE TTI00aIBHOTO XapaKTepa YKOIOTHYECKUX MPOOIeM | IMyTel UX peneHus;

CIOCOOHOCTh MCIOJB30BaTh NpHOOpeTaeMble NMPU W3YYEHHH OWOJIOTHUHM 3HAHWS M YMEHHS IIPU PELICHHH IpolIeM,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJIONOIb30BAaHUEM (COONIOACHNE TPaBWII IIOBEICHUS B IPUPOJE, HANpPABICHHBIX Ha
COXpaHEHNE PaBHOBECHS B IKOCHCTEMaX, OXPaHy BUIOB, IKOCUCTEM, OHochepsl);

AKTUBHOE HENpUATHE JEHCTBUH, NPUHOCALIMX BpEel OKpYXarollel NPUPOAHON cpelne, YMEHHUE IPOrHO3MPOBATH
HeOIaronpuATHBIE KOJIOTNIECKHE MOCIIEICTBHUS NPEeIIPHHIMAEMBIX ASHCTBHI U IPEAOTBPAINATH HX;

HaJM4He PAa3BUTOTO AKOJIOTMYECKOTO MBIIUICHUS, DKOJIOTHYECKOH KyJIbTYPBI, OIBITA JESITEIBHOCTH IKOJIOTHMYECKOM
HAIlPaBICHHOCTH, YMEHHS PYKOBOJICTBOBAaThCS HMH B II03HABATEIbHOM, KOMMYHUKATHBHOM M COLHANBHOHM TIpaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAaKTHYECKOH JeSTEIbHOCTH SKOJIOTHUECKOH HAIPaBIeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHHA:

c(hOpMHUPOBAHHOCTE MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAyKH M OOIIECTBEHHON
MPaKTUKH, OCHOBAHHOTO HA JHAJIOTe KyIbTyp, CHOCOOCTBYIOIIEr0 OCO3HAHMIO CBOETO MECTA B MONUKYJIETYPHOM MHPE;

COBEPILCHCTBOBAaHHE SI3BIKOBOW M YHTATENBCKON KyJIBTYPhI KaK CPEJCTBA B3aMMOACHCTBHS MKy JIFOIBMU U TO3HAHHS
MHpa;

MOHMMaHNe CHenu(UKH OMONOTHMHM KaK HAyKH, OCO3HaHWsA e pomu B (OPMHPOBAHUM PAIHOHAIFHOTO HAYYIHOTO
MBIIUICHNUS, CO3/1aHMH IETIOCTHOrO TPEACTABIEHHsI 00 OKpY)KAIOIeM MUPE KaK O eIMHCTBE MPUPOIBI, YeOBeKa M 00IIecTBa, B
MO3HAHUH IPHPOAHBIX 3aKOHOMEPHOCTEH M PEIICHNH MPOOIIeM COXpaHEHNsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISi COBPEMEHHOH IMBHIM3AIMU: O00ecHedeHHs HOBOTO YPOBHSI Pa3sBHTHS
MEJWIIHBI, CO3/IaHNe MEePCIEKTUBHBIX OHOTEXHOJIOTHH, CHOCOOHBIX pemIaTh pecypcHBIE MPOOJIEMBI PA3BUTHS UEIOBEUECTBA,
MOWCKa IMyTel BBIXOAa M3 TIIOOAJBHBIX JKOJOTMYECKHX MpoOieM H obecreyeHWs Hepexoja K YCTOWYHBOMY pPas3BUTHIO,
paloHaNbHOMY HCIIOIb30BaHHIO IPHUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aUHTEPECOBAHHOCTh B IOTYYCHHH OMOJOTHMYECKMX 3HAHWH B IETAX MOBBIMICHUS OOIIEH KyIbTYypHI, €CTECTBEHHO-
HAay4YHOH TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (hYHKIMOHAJIBHON I'PaMOTHOCTH OOydaronuxcs, GOpMUpYeMOW NMpH H3YyUeHUH
OHOJIOTHH,

INOHUMAaHUE CYIIHOCTU METOJAOB IIO3HAHHSA, HUCIOJB3YEMbIX B €CTCCTBECHHBIX HayKax, CITOCOOHOCTH HCIIOJb30BaTh
MOTy4JaeMble 3HAHUS JUIS aHalM3a U OOBSICHEHHS SBICHUH OKPYXKAIOIIETO MHPA M NMPOHCXOSIINX B HEM M3MCHEHHH, yMEHHE
JACIaTh 000CHOBAaHHBIE 3aKJIIOYEHHS HAa OCHOBE HAaYy4YHBIX (baKTOB U UMEIOINUXCA NAaHHBIX C ILEJIBIO MNOJYUYCHHSA NOCTOBEPHBIX
BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENEHO HCIIONb30BaTh OMOJIOTMYECKHE 3HAHMS JUIS PEIICHHUs MPOOIeM B PeasbHBIX KU3HEHHBIX
CUTYaLlUAX;

OCO3HAaHME I[EHHOCTH HAYYHOH JeATeNBHOCTH, TOTOBHOCTh OCYIIECTBIATh IPOEKTHYIO H HCCIEOBATENBCKYIO
JIeITENbHOCTE HHIMBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HETPEpHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K AKTHBHOMY IOJTYYCHHIO HOBBIX
3HAHHUH 10 61/IOJ'IOFI/IH B COOTBETCTBHHU C )KNU3HCHHBIMU HOTpe6HOCT${MI/I.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeiMETHbIE PE3yIbTaThl OCBOEHHUs y4eOHOro mpeaMeTa «BbHonorusy BKIIOYAIOT: 3HAYUMbIe AT (OPMUPOBAHHS
MHPOBO33PEHHS 00YJaIONMIMXCsl MEXUCIUIUINHAPHBIE (MEXIIPEAMETHBIE) OOIeHAYYHbIe MOHITHUS, OTPAXKAIOIIHE [IEeTOCTHOCTh
HayYyHOH KapTUHBI MHpa M CIelM(HKYy METOJOB IO3HAHUS, HCIONB3YyeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIH,
SIBJICHHE, NIPOLECC, CUCTEMa, HayIHBIH (haKT, IPUHIINI, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, UCCIIe[0BAaHNEe, HAOIIOICHHE,
U3MepeHHe, OJKCIEpUMEHT U JpYTHWX), YHUBEpCalbHble YydeOHbIe JeWCTBUS (MO3HABaTENbHBIE, KOMMYHUKAaTHBHBIE,
perynsatuBHbIe), oOecreunBaiomue (GopMupoBaHHe (YHKIHOHAJIBHONH TPaMOTHOCTH U COIHMAIBHON  KOMIIETEHIUH



00y4aIOIMXCs, CIIOCOOHOCTh OOYYAIOLIMXCS MCIOJIB30BaTh OCBOCHHBIE MEXAUCLMIUIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHUS U
YHUBEpCaIbHbIE yIeOHbIe AeHCTBHS B TO3HABATEILHON M CONMAIBHON MPaKTHKE.

MerTanpeaMeTHbIe pe3yJbTaThl OCBOCHUS HPOTPAMMBbI CPEAHET0 001Iero 00pa3oBaHus JOKHBI OTPaXaTh:

OBiajeHne yHHBEPCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JeiCTBUSIMU:

1) 6azoBble JOrHYecKUe AeCTBUS:

CaMOCTOSITENIFHO (hOPMYJIMPOBATh U aKTYaJIH3UPOBATh NPOOIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;

HCHOJIb30BATh IIPU OCBOCHUHU 3HAHUH NMPUEMBI JIOTMYECKOTO MBIIUICHHS (aHaIN3a, CHHTE3a, CPABHEHMS, Kilaccu(uKauy,
000011eHNsT), PaCKPBIBAaTh CMBICI OMOJOTMUECKUX HMOHATHH (BBIIENATH MX XapaKTepHBIE NPHU3HAKH, YCTAHABIUBATH CBS3U C
JIPYTHMHU HOHATHSIMH);

OIpEeNeNATh LENH AESATENbHOCTH, 3aJaBas IapaMeTpbl M KPUTEPHHM MX MJOCTIKCHHs, COOTHOCHUTH PE3yJbTaThl
JeATeNIbHOCTH C IIOCTaBJICHHBIMH LEJISIMH;

UCHOJIb30BaTh OHOJOTMYECKUE TIOHATHUS 1711 0OBACHEHNS (PAKTOB U SBJICHUH )KMBON MPUPOJIBI;

CTPOHUTH JIOTHYECKHE DPACCYXICHUS (MHIYKTHBHBIC, NEAYKTUBHBIE, 110 aHAJOTWH), BBIIBISITH 3aKOHOMEPHOCTH U
HPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUAX, GOPMYIMPOBATH BBIBOIbI H 3aKIIOUYCHNUS;

NPUMEHSATh CXEMHO-MOJICTbHBIE CPENCTBA IS TPEICTAaBICHMs CYIIECTBEHHBIX CBSI3¢H M OTHOIICHHI B H3y4aeMbIX
Ouonornueckux 0OBEKTAX, a Tak¥Ke IIPOTHBOPEUHH Pa3HOTO POJia, BBIBICHHBIX B PA3IMYHBIX HH)OPMAIMOHHBIX HCTOYHHKAX;

pa3pabaThIBaTh IIaH PELICHUS NPOOJIEMBI ¢ YUETOM aHAIM3a HMCIOLIMXCS MATEPHAIBHBIX 1 HEMATEePHAIBLHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JESATENFHOCTh, OLICHHBATh COOTBETCTBHE PE3YJbTAaTOB LENSIM, OLECHUBATH PHCKHU ITOCIEACTBHI
JeATEILHOCTH;

KOOPAWHHMPOBATH U BEIIIOJHATH pabOTY B YCIOBHUSIX PeabHOTO, BUPTYAIBHOTO M KOMOWHHPOBAHHOTO B3aMMOACHCTBHS;

pa3BUBaTh KPEaTHBHOE MBIIUICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIEN0BATENbCKHE AEHCTBHUSA:

BIIaJICTh HABBIKAMU Y4eOHO-HCCIICIOBATENBCKOH M IIPOCKTHOM JeATEIbHOCTH, HaBBIKAMM pa3pelieHHs HpolieM,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITE/IBHOMY HOMCKY METOJIOB PEIICHHS IPAKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3InYHbIX
METOJIOB [TO3HAHUS;

HCHOJIb30BaTh PA3IMYHbIC BUIbI ACSITEIBHOCTH MO MOJTYyYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIPETAIMH, TPeoOpa30BaHUIO U
NPUMEHEHHIO B yIEOHBIX CHTYAIHsIX, B TOM YHCJIE IIPH CO3MaHUHU yIEOHBIX U COLHAIBHBIX IPOCKTOB;

(hopMHpPOBaTh HAYYHBIH TUIT MBIILLICHNS, BIA/IETh HAYYHOI TEPMHUHOJIOTHEH, KITFOYEBHIMU HOHATHSAMHI H METOIAMH;

CTaBHUTh U (GOPMYJIPOBATH COOCTBEHHBIE 33/1a4¥ B 00Pa30BaTEIbHON JEITEILHOCTH M KU3HEHHBIX CUTYaIHAX;

BBISIBJIATh NPUYMHHO-CICACTBEHHBIC CBSI3M M aKTYaJW3HPOBATh 3a]ady, BBIABHIATh THUIOTE3y €€ pEIIeHHs, HaXOJHUTh
apryMeHTHI JUIS OKA3aTeJIbCTBA CBOMX YTBEP)KICHHH, 3a1aBaTh apaMeTpbl U KPUTEPUH PEILICHUS;

AQHANM3UPOBATh IIOJNYYEHHBIE B XOJAE PEIICHWs 3aJaud pe3yNbTaThl, KPUTHYECKH OIIEHMBATh WX JIOCTOBEPHOCTb,
HPOTHO3HPOBATH H3MEHEHUE B HOBBIX YCIIOBHSX;

J1aBaTh O[CHKY HOBBIM CHTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH LIeJICHANPABIICHHBIH TOUCK MIEPEHOCA CPEJICTB U CIIOCOO0B ACHCTBHUS B MPOGECCHOHATBHYIO CPELy;

YMETb IIePEHOCUTH 3HAHUS B TO3HABATEIBHYIO M IIPAKTHYECKYIO 00JIACTH JKH3HEICSTEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHKS U3 PAa3HBIX MPEAMETHBIX OONacTei;

BBIJIBUTATh HOBBIE WJEH, NIpeIaraTb OPUIHHAIbHBIE MOAXO/ABI U PEIIeHHs, CTaBUTh MPOOJIEMBI 1 3a/1a4H, JOMyCKaIOIINe
ITEPHATUBHBIC PELICHMSI.

3) pabora ¢ nHpopmanmeii:

OpPHEHTHUPOBATHCSI B PA3MYHBIX MCTOYHHMKAX HH(pOpMAnuM (TeKCTe y4eOHOro mocoOus, Hay4HO-TOMYJISIPHOM
JauTeparype, OHOJOTHYECKHX CIIOBapsX M CIPAaBOYHHMKAaX, KOMIIBIOTEPHBIX 0a3ax [OaHHBIX, B MHTepHeTe), aHAIH3HMPOBAaTh
MHGOPMAIIUIO PA3IMYHBIX BUIOB U (GOPM MPEICTaBICHUS, KPUTHIECKH OLICHHBATh €€ JJOCTOBEPHOCTh U HEIPOTHBOPEUYUBOCTS;

(dbopMynrpoBaTh 3ampockl U MPUMEHATh Pa3inyHbIe METO/ABl NPH MOUCKE M OTOOpe OHOIOrHYecKoi HHpOpMaImy,
HE0OXOMMOH JUIs BBITIOJHEHHUS! yYEOHBIX 3a/1a4;

npHOOpeTaTh OMBIT HCIHOJIB30BaHHUS HH(POPMAMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, COBEPLICHCTBOBATH KYIBTYPY
AKTHBHOTO HCIOJIb30BaHHUS PA3IMYHBIX OMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIBHYIO (OpMY IpPEACTaBICHUST OMOJIOrMYecKoil MHpOpMaluK (CXeMbl, rpaduKH,
JMarpaMMmsl, TaOIHIIbl, PUCYHKH U IPYroe);

MCIOJIB30BaTh HAy4YHBIH S3bIK B Ka4deCTBE CpEICTBAa NpH paboTe ¢ Ouosoruueckoil MHMOpMalMel: NPUMEHSATHh
XHMHYeCKHe, GU3HYECKHe U MaTeMaTHYeCKHe 3HAKH M CHMBOJIBL, (hOpMyIbl, aOOpeBHaTypy, HOMEHKIATYPY, HCIOJIb30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CHMBOJINYECKHE CPE/ICTBA HATIISAHOCTH;

BIIaJICTh HABBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOpMAUK, HHHOPMALIMOHHON 6E30MaCHOCTH JIUYHOCTH.

OBiajeHne yHHBEPCAIbHBIMA KOMMYHHKATHBHBIMH JeiiCTBUSIMU:

1) o0OmeHue:

OCYIIECTBIISITh KOMMYHUKAaIlUA BO BCeX cepax >KU3HM, aKTUBHO y4acTBOBATH B JHAIOTE WM AUCKYCCHH IO CYILIECTBY
obcyxnaeMoii Tembl (YMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATh CYXJICHHS OTHOCHTEIBHO BBIIOJIHEHUS IpeajaraeMoi 3anaqu,
YUHUTBIBaTh HHTEPECHI U COTTIACOBAHHOCTD IO3UIHUHA APYTHX YYAaCTHUKOB JUAJIOTa WIN JUCKYCCHH);

pacro3HaBaTh HeBepOajbHbIE CpEICTBAa OOIICHHS, IOHMMAaTh 3HAUYCHHE COLMAIBHBIX 3HAKOB, HPEINOCHUIOK
BO3HUKHOBEHHSI KOH(IIMKTHBIX CUTYaIUi, yMETh CMAT4aTh KOH(IUKTH ¥ BECTH IIEPErOBOPHI;

BJIAJICTh Pa3IMYHBIMH CIOCOOAMU OOLIEHHS M B3aUMOJCHCTBHUS, NOHMMATh HAMEPEHHs NPYTUX JIOACH, NPOSBIATH
YBaKHUTEJIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (popMe HhopMyIupoBaTh CBOM BO3PAKEHUS;



Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHMMAaTh M HCIHONb30BaTh NMPEUMYLIECTBA KOMAHJHOM M WMHIMBHIYadbHON PabOTBHI NpHU PEHIEHHH OHOIOTHUECKOM
poOieMbl, 000CHOBBIBATh HEOOXOUMOCTE IIPUMEHEHHS TPYIIIOBBIX ()OPM B3aUMOJICHCTBUS IIPU PEIIeHUH y4eOHO! 3a1auH;

BBIOMPATh TEMATHKY M METOJbI COBMECTHBIX JEHCTBHI ¢ y4€TOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH KaXkIOTO ulIeHa
KOJUIEKTHUBA;

NpUHUMATh IIETM COBMECTHOH JeATeIbHOCTH, OPraHM30BbIBaTh M KOOPAMHHMPOBATH NEHCTBHA MO €€ JOCTHKEHHMIO:
COCTABJIATH IUIaH JEHCTBUM, pacipeselsITh POJIN ¢ YIETOM MHEHUH yIaCTHUKOB, 00CYKIaTh pe3yJIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KAa4eCTBO CBOCTO BKJIAJAa W KaXIOTO YYaCTHHKA KOMaHABI B OOMmHWIl pe3ynbrar HO pa3paboTaHHBIM
KPUTEPHUSIM;

IpeAIaraTb HOBbIE IPOEKTHI, OLICHUBATh UJICH C IO3ULIUU HOBU3HBI, OPUIHHAIIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IO3UTHBHOE CTPaTeTHUECKOE MOBEJCHHE B PA3IMYHBIX CHTYallUsX, IPOSBISATE TBOPYECTBO U
BOOOpaKeHHE, OBITh MHUIUATHBHBIM.

OByajeHHe YHHBEPCAIbLHBIMH PeryJsiTHBHBIMH JeiiCTBUAMH:

1) camoopranu3zanus:

HCIIOB30BaTh OMOIOTHUECKUE 3HAHUS IJIsI BBISIBIICHUSI IPOOJIEM M MIX PEIICHHS B )KU3HEHHBIX U YUCOHBIX CUTYaIHsAX;

BBIOMpPATh Ha OCHOBE OMOJIOTHYECKUX 3HAHMII I[eJIeBbIe M CMBICTIOBBIC YCTAHOBKH B CBOHMX JEHCTBHUSIX M IOCTYIKAaxX IO
OTHOIICHUIO K KUBOH NIPUPOJE, CBOEMY 37I0POBBIO U 37I0POBbIO OKPYKAIOLIHX;

CaMOCTOSITEJIBHO OCYIIECTBIATh ITO3HABATEIbHYIO JEATEIbHOCTD, BBUIBIATH NPOONEMBI, CTaBUTh U (hopMyIHpoOBaTh
coOCTBEHHBIE 3aJa4H B 00pa30BaTENbHOM AEATEILHOCTH U )KU3HEHHBIX CHTYaINsIX;

CaMOCTOSITEJIFHO COCTAaBIIITh IUIAH PEUICHHs MPOOIEMBI ¢ YIETOM MMEIOIIUXCSI PECypPCOB, COOCTBEHHBIX BO3MOXHOCTEH
U NPEIIOYTeHHUI;

JaBaTh OI[EHKY HOBBIM CHTYaILlUsIM;

pacIIUpATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JTMYHBIX IPEAIOYTECHHH;

JIeTIaTh OCO3HAHHBII BBIOOP, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHNE;

OILIEHUBATH IPHOOPETEHHBIN OIIBIT;

croco0CTBOBaThE (HOPMUPOBAHMIO ¥ TPOSIBICHHIO IIMPOKOH SPYyOWIUM B pa3HBIX O00NACTSAX 3HAHWH, MOCTOSHHO
MOBBIIIATEH CBOIT 00pa30BaTeNbHBIN U KyJbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHTYaI[HsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTH, OIEHHBATh COOTBETCTBHE pE3yJIHTATOB
e,

BJIA/ICTh HABBIKAMH [TO3HABATEIHHON Pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMBIX IEHCTBUI M MBICIUTEIIBHBIX MPOIIECCOB,
UX pe3ysbTaTOB U OCHOBAHMH, ICIOIB30BaTh NPUEMBI pe(hIeKCHH ISl OIIEHKN CUTYAIHH, BEIOOpa BEPHOTO PEIICHNS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PELIEHUs [10 UX CHUKEHHIO;

MPUHAMATh MOTHUBBI M apTyMEHTHI PYTUX MPH aHAIIN3€E Pe3yIbTaTOB ASSTELHOCTH;

3) npuHsiTHE ceBst M IPYTUX:

INPUHUMATH ce0sl, IIOHNMAasi CBOM HEIOCTATKH M JOCTOMHCTBA;

IPUHUMATh MOTUBBI U apIYMEHTBI APYTUX IPU aHAIU3E Pe3yIbTaTOB JIeSTEIbHOCTH;

HPHU3HABATh CBOE MIPABO U IIPABO APYTHX Ha OLIMOKHY;

pa3BHUBaTh CHOCOOHOCTH MOHUMATh MUP C HO3UINH APYTOTO YeTIOBEKa.

INPEIMETHBIE PE3YJIbTATBI

[IpenmeTHble pe3ynbTaThl ocBoeHus: nporpammbl COO mo Ouonornu Ha 6a30BOM YPOBHE BKIIIOUAIOT CHElU(UUECKUE
it yaebHoro mpexmera «bronorms» HaydHBIe 3HAHHS, YMEHHS M CIIOCOOBI IEHCTBHII 1O OCBOEHMIO, WHTEPIpETAlNH U
npeo6pa303aHmo 3HaHHI>’l, BUBI ACATEJIBHOCTU 10 MOJYYEHUIO HOBOT'O 3HAHUA U NPUMEHEHUIO 3HAHUK B Pa3JIMYHBIX y'—le6HbIX
CHTyallnsiX, a TaKKe B PEATbHBIX KU3HEHHBIX CHTYaIMsX, CBS3AHHBIX ¢ Omonormeid. B mporpamme mpenMeTHbIE pe3ysbTaThl
MPEJICTaBICHBI 110 TO1aM O0ydJeHNsI.

IIpenmMeTHBIE pe3yabTaThl OCBOEHHS yueOHOro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCTe M PONM OHONOTHHM B CHCTEME HAYYHOTO 3HAHHUSA ECTECTBCHHBIX HAyK, B
(hOpMHPOBaHUH COBPEMEHHOI €CTeCTBEHHO-HAyYHOW KapTHHBI MHpa W HAy4YHOTO MHPOBO33PEHUs, O BKJIAAEC POCCHUIICKMX U
3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE OHOJOTHH, (YHKIHOHAIFHOH I'PAMOTHOCTH YeJIOBEKa ISl PEIICHHS XKM3HEHHBIX
3azad;

YMEHHE pacKphIBaTh COJEp)KaHUE OHMOJOTMYECKNX TEPMHUHOB M MOHSTHH: XH3Hb, KJIETKA, OPraHH3M, METaboIH3M
(oOMeH BemlecTB M IpeBpallleHHe JHEPrHU), TOMeocTa3 (CaMOperyisilus), ypOBHEBas OpraHU3alUs JKUBBIX CHCTEM,
CaMOBOCHPOU3BEEHNUE (PEMPOIYKIIMS), HACAECTBEHHOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE;

YMEHHME H3JIaraTb OWOJOTHMYeCcKMe TeopuH (KJIETOYHAs, XPOMOCOMHas, MYyTallMOHHAs, IEHTpaJbHas JOrMa
MOJIeKyJIsIpHO Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. . BaBunoBa) u ydeHus (0 meHTpax MHOrooOpasus u
MPOUCXOXKIEHHS KyIbTYpHBIX pacTeHuii H. V. BaBuiosa), onpenessiTs TpaHHIIb! HX IIPUMEHUMOCTH K JKHBEIM CHCTEMAaM;

yMEHHE BIIaJieTh METOJaMU HAayJHOTO TMO3HAaHMs B OHONOrMH: HAOMIOJEHHE M ONHCAHME JKUBBIX CUCTEM, IPOIECCOB U
SIBJICHUH, OpTraHM3alys M IPOBEIECHHE OMOJOTMYECKOr0 AKCIEPHMEHTA, BBIABIDKCHHE THIIOTE3BI, BBIIBICHHE 3aBHCHMOCTH



MEXJ[y UCCIEAYEMBIMH BEIUYHUHAMHU, OOBSICHEHUE MOIYYEHHBIX PE3yNbTAaTOB, UCIOIb30BAHHBIX HAYUHBIX MOHATHH, TEOPHH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOJIGI HA OCHOBAHUH IIOJTyYE€HHEIX Pe3yJIbTaToB;

YMEHHE BBIACNATh CYIIECTBEHHBIE IPU3HAKM BHUPYCOB, KIETOK IPOKAPHOT M 3SYKapHOT, OJHOKIETOYHBIX M
MHOTOKJIETOYHBIX OPTaHN3MOB, OCOOCHHOCTH IIPOIIECCOB: OOMEHA BEUIECTB M IIPEBpAIICHHs SHEPrHH B KieTKe, (OTOCHHTE3a,
TUIACTHYECKOTO M SHEPTeTUIECKOr0 00MeHa, XeMOCHHTE3a, MUTO03a, Meii03a, OO JOTBOPEHUS, PA3MHOXKEHHS, HHAUBHIYaIbHOTO
pa3BHUTHS OpraHu3Ma (OHTOT€HE3);

yYMEHHE IPUMEHSTh IOMYyYeHHBIE 3HAHUS UISI OOBACHEHHsS OUONOTHYECKHX IIPOLIECCOB U SBICHMH, AT HPUHATHS
NPaKTUYECKUX PEHICHHH B IOBCEIHCBHOW MXM3HH C IeNblo oOecredeHUss O€30IaCHOCTH CBOETO 3I0POBBS M 30POBBS
OKpY)KAalOIUX JIFOJeH, COONIOAEHHsS HOpPM TpaMOTHOTO TIIOBEIEHHs B OKpYKaromled IPHPOAHOH cpene, IOHHMaHHE
HEOOXOJMMOCTH  HCIIOJB30BAHUS  JOCTIDKEHHH COBPEMEHHOM Ouwonoruu ©  OHOTEXHONOTMH IJIsI  PaIIOHAIBLHOTO
HPUPOIOTIONH30BaAHYS;

yYMEHME pellaTh 3JI€MEHTapHble TeHEeTHYeCKHe 3aJadyd Ha MOHO- M JAUTHOPUAHOE CKpEIIMBaHUE, CLEIICHHOE
HacJleI0BaHNe, COCTaBIISITh CXeMBl MOHOTHOPHIHOTO CKPEIINBAHUS IJIsI IPe/ICKa3aHMs HACTIEeIOBaHMUS IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpPAaTOpPHbIE M IPAKTUYEeCKUEe padoThl, cOOMIomaTh NpaBwia NpH padoTe C y4eOHBIM H
71ab0paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPHTHUYECKH OIICHMBAaTh M WHTEPIPETHPOBATh MHPOPMALUIO OHOIOTHUECKOTO COACPIKAHMS, BKIIOYAIOIIYIO
NICEB/IOHAYYHBIE 3HAHUS M3 PA3INYHBIX HCTOYHHMKOB (CPEICTBA MAcCcOBOW WMH(OpPMAINH, HAyYHO-NOMYIISIPHBIE MaTEepPHAIIBI),
STHYECKHE aCIEeKTHl COBPEMEHHBIX HCCIEAOBAHUN B OMOJIOTUH, MEINIINHE, OMOTEXHOJIOTHY;

YMEHHE CO03/1aBaTb COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS, 0000mIas OHoIormyeckyro HHGOPMALHUIO H3
HECKOJBKHX HCTOYHHKOB, TPAMOTHO UCIIOJIB30BaTh OHATHHHBIH anmapat OHOJIOTuiL.

IIpenmerHbIe pe3ynbTaThl OCBOEHHA yaeOHOTo mpeamera «buonorus» ¢ 11 knacce NOIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MeCTe M PONM OWONOTHMH B CHCTEME HAy4YHOTO 3HAHHS €CTECTBCHHBIX HayK, B
(hOpMUPOBAaHUH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa M HAyJYHOTO MHPOBO33PEHHUS, O BKIAAE POCCUICKUX U
3apyOeKHBIX yUEHBIX-OHOIOTOB B Pa3BUTHE OHOIOTHH, (PyHKIIMOHAIFHOM T'PaMOTHOCTH UYeNIOBEKa IJISI PEIICHUS XKU3HEHHBIX
3amad;

YMEHHE PacKphIBaTh COAEpKaHHE OMOJIIOTMYECKHX TEPMUHOB WM IOHATHH: BHJ, HOMyISNUsS, T€HO(GOHI, IBONIOIHS,
JBIDKYIIHE CHIBI ((aKTOpbI) SBOJIOLUH, IPHCIOCOOICHHOCTh OPraHW3MOB, BHI000pa30BaHHE, IKOJOTHYECKHE (HaKTOPEI,
9KOCHCTEMA, TIPOAYIEHTHI, KOHCYMEHTHI, PEYIIEHTHI, TN MUTAHMs, SKOJIOTHYeCKast MIPaMu/a, OHOreomeHo3, onochepa;

yYMEHHe M3JaraTb OMOJOTMYecKHe TeopuH (3BojronuoHHas Teopus Y. /lapBuHA, CHHTETHUYECKash TEOPHsI 3BOJIIOLHHM),
3aKOHBI U 3aKOHOMEPHOCTH (3apoabimieBoro cxoncrea K. M. Bapa, uepenoBaHus riaBHBIX HApaBICHUN W ITyTEH HBOJIONUHU A.
H. CesepuioBa, yuenus o 6rnocdepe B. 1. BepHaackoro), onpeaessTh TpaHUIB HX TIPUMEHUMOCTHU K )KUBBIM CHCTEMAaM;

yYMEHHE BIaJeTh METOJaMU Hay4YHOTO IO3HaHMs B OMOJIOTMH: HAONIOAEHHE M ONUCAHHE JKMBBIX CHCTEM, IPOIECCOB U
SBJICHHUH, OpTraHM3alysi ¥ TPOBEICHHE OMOIOTMUECKOTO SKCHEPHMEHTa, BBIABIDKCHHE THIIOTE3BI, BEIIBICHHE 3aBHCHMOCTH
MEX]y UCCIEAYEMBIMH BEIMYMHAMHU, OOBSICHEHUE MOJYYSHHBIX Pe3yJIbTaTOB, MCIIOIb30BAHHBIX HAYYHBIX MOHATHH, TEOPHH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOIBI HA OCHOBAaHUH TIOJyIE€HHBIX PE3yIbTaToB;

YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU CTPOCHUS] OHMOIOTHYECKMX OOBEKTOB: BHJOB, MOMYJISIMM, MPOIYIIEHTOB,
KOHCYMEHTOB, PEIyIIeHTOB, OHOTE€OIIEHO30B M 93KOCHCTEM, OCOOEHHOCTH IIPOIIECCOB: HACIEACTBEHHOW W3MEHIHBOCTH,
€CTECTBEHHOTO O0TOOpa, BHI000pa3oBaHMs, MPHCIOCOOIEHHOCTH OpPraHM3MOB, NEHCTBHUS JKOJOTMYECKHX (aKTOPOB Ha
OpraHm3MBbl, IIEpPEeHOCa BEIIECTB M MOTOKA JHEPrHH B JKOCHUCTEMaX, aHTPOIOTeHHBIX HM3MEHEHHI B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB H OMOTCOXUMHUYECKHUX IUKIOB B OHocdepe;

YMEHHE TPUMCHATH IOJYYCHHBIC 3HAHUSA IS O6’b${CHeHl/Ifl 6I/IOJ'[OFI/I'-ICCKI/IX MpouLeCcCoB U ﬂBHeHMﬁ, JJIA TIPUHATUA
MPaKTUYECKUX PEHICHHH B IOBCEAHCBHOW MKM3HH C IENbI0 obecredeHus OEe30IaCHOCTH CBOETO 3I0POBbSI M 3[0POBBS
OKPY)KAIOLIMX JIIOJeH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHS B OKpYKalolled IPHPOAHON cpele, IOHUMaHHe
HE0OXOJMMOCTH HCIIOJIB30BaHUS JOCTIDKEHUH COBPEMEHHOH OMOJIOTHH IS PAI[IOHAIEHOTO IPHPOIOTIONE30BaHHS;

yYMEHHE pelIaTh >JIeMEHTapHble OHOJIOTMYECKHEe 3aJadd, COCTABISITh CXEMbl I[ePEeHOCa BEIIECTB M JHEPIUM B
dKOCUCTeMax (IeTH TTHTaHMUA);

YMEHHE BBIIOMHATH JIaOOpaTOpHBIE M MpakTHYeckwe paboThl, coOmomaTh MpaBWia Ipu padoTe C y4eOHBIM H
71a00paToOpHBIM 000PYAOBaHUEM;

YMEHHE KPHUTHUYECKH OIIEHMBATh M WHTEPIPETHPOBATH MHPOPMALHUIO OHOIOTHUECKOTO COACPIKAHMS, BKIIOYAIOIIYIO
TIICEBIOHAYYHbIC 3HAHMS M3 PA3JIMYHBIX HCTOYHUKOB (CpPelcTBa MAaccoBOil MH(pOpMAlWH, HAYYHO-TOMYJSIPHbIE MaTepuabl),
paccMaTpuBaTh TIIOOATBHBIE 3KOJIOTHIECKHE MPOOIEMBI COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOMICHHIO K HAM COOCTBEHHYIO
MO3UILINIO;

YMEHHE cO037aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE cOOOmeHMs, 0000mas OHOIOTHUecKyr0 MH(OPMAIHIO H3
HECKOJBbKNX HCTOYHHKOB, TPAMOTHO MCIOJIB30BATh IOHATHHHBIN armapaT OHOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KouanuyecTBO YacoB
Mp DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM Koutp (uudpoBbIe)
aK
n/n MPOrpamMMbl Becero oJibHBIE p o6pasoBaTelbHbIE
padoThI aboT  pecypent
bl
bubnnorexa [JOK
1 buosorns Kak Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBbI€ CUCTEMBI U UX OpraHU3aIus 1 Bubmuoreta LIOK
p 1t https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKUH COCTaB U CTPOCHUE 8 1 bubnuorexa [IOK
KJIETKH https://m.edsoo.ru/7f41c292
bubamoreka [TOK
4 JKu3HenesITeIbHOCTD KIIETKH 6 httos://m.edsoo.ru/7f41c292
Pa3zmHOXeHUE M MHIUBUAYAIBHOE bubmuorexa LIOK
5 5 1 _
pa3BUTHE OPTaHU3MOB https://m.edso0.ru/7f41c292
5 HacnencTtBeHHOCTh M1 UIBMEHUUBOCTh 8 15 Bu6nmorexa [IOK
OpPraHHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 Bu6muorexa [JOK
OMOTEXHOJIIOTHU https://m.edsoo.ru/7f41c292
bubarorexa [TOK
8 Pesepsroce Bpems 1 https://m.edsoo.ru/7f41¢c292
OBHIEE KOJIMYECTBO YACOB I1O 34 3 4

I[TPOTPAMME
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11 KIIACC

HaumenoBanmne KoauuecTBo yacoB DJIeKTPOHHbIE
Ne (uudposbie)
pa3iejioB M TeEM Konrp. IIpakTu
n/n Bcero o0pa3oBaTelbHbIE
NporpaMmel padoThI paboTnI pecypebt
OBOJIIOIOHHAI 9 1 bubnnoreka LIOK
Oouonorus https://m.edsoo.ru/7f41cc74
Bo3nukHoBeHUE U
9 05 bubnnorexa [IOK
PAsBUTHE HHU3HH Ha ’ https://m.edsoo.ru/7f41cc74
3emiie
Opranusmsl u 5 1 bubnuorexa [IOK
OKpy>Karolas cpena https://m.edsoo.ru/7f41cc74
CoobmecTBa u
9 bubarorexa [TOK
FKOJIOTHICCKHIC https://m.edsoo.ru/7f41cc74
CHCTEMEI
P 2 bubnnorexa [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO 34 3 25
YACOB I10 ITPOT'PAMME '
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buonorus, 10 knace/ benses JI.K., Jemviui .M., Ky3uenoa JI.H. u npyrue; nox penakuueii bensera
J.K., Ipmmmmma .M., AkmmonepHoe o6miectBo «M3aatenbetBo «IIpocBerenuey
* buonorwus, 11 xnace/ benses JI.K., bopomun I1.M., devimum .M. u npyrue; o peaaxmuei bensiera

J.K., Oemvmmana .M., AkunonepHoe o6riectBo «M3narensctBo «IIpocBemienne»

IMUPPOBBIE OBPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETU UHTEPHET
http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info

http://www.darwin.museum.ru

[IOKYMEHT MOAMWUCAH 3EKTPOHHOW MNOANMUCHIO

MYHULNNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 03.10.23 09:51 (MSK) Ceptudukat 6AA507767CB5A5685744AA86F038E77E
YYPEXXAEHME "JNIULIEN", dunaTuyeBa Hapexnaa AnekceesHa, MpekTop




