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MNOSACHUTEJ/IBHASA 3AITMCKA

IIpu pa3paboTke mporpaMMbl 10 OHOJIOTHH TEOPETUUECKYI0 OCHOBY UIS ONpPENECNCHHS MOAXOJO0B K (DOPMHPOBAHUIO COIEPIKAHUS
yuebHoro mpeamera «buomnorus» cocraBuim: Kouuentyanbhsle mojoxeHus OI'OC COO o B3auMOOOYCIIOBICHHOCTH LEJei, COmepIKaHus,
pe3ynbTaToB 0Oy4eHHsI U TpeOOBaHMH K yPOBHIO MOATOTOBKY BBITYCKHHKOB, ITOJOXKEHHS 00 OOMIUX HENSIX M IPHHIUIAX, XapaKTePH3YIOIHX
COBPEMEHHOE COCTOSHHE CHCTEMBI cpefiHero odmero oopaszoBanus B Poccuiickoil denepanum, a Taxoke HOJNOXKEHUS 0 crienuduke ouonoruy, eé
3HAQUCHHH B IIO3HAHUM JKHBOU HPHPOJABI U OOECIEUCHHH CYIIECTBOBAHMS delIoBeueckoro obmectBa. COrNIacCHO Ha3BaHHBIM IIOJOXKEHHUSM,
OIIpe/ie/IeHbl OCHOBHBIE (DYHKIIHU POrPAMMBI 110 OHOJIOTUH U €& CTPYKTYpa.

IIporpamma mo Ouonoruu Ha€T HPEACTABICHHE O Le/siX, 00 oOuiei cTtparterny OOydYeHHs, BOCIMTAHUS U Pa3BUTH OOYYarOLIHXCS
cpeacTBamu y4yebHoro npeamera «buonorusy», onpenenser 006s3aTeIbHOE IPEAMETHOE COJIepKaHKe, €ro CTPYKTYpPY, pacipeieleHUe 1o pa3jenam
U TeMaM, PEeKOMEHIyeMyIo MOCIeIOBATeIbHOCTh M3y4eHHs y4eOHOTO MaTepHana ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JIOTHKH 00pa30BaTeNbHOTO MIPOIECCa, BO3PACTHBIX 0COOCHHOCTEH 00ydaromuxcsl.

B mporpamme 1o OGMONOTMM TaKKE YYHTBIBAIOTCA TPEOOBAHMS K IUTAHUPYEMBIM JIMYHOCTHBIM, METAIPEAMETHBIM M HPEAMETHBIM
pesynbrataM oOydeHHs B (DOPMHUPOBAHHM OCHOBHBIX BHIOB YueOHO-TIO3HABATENILHON IEATENBHOCTH/Y4EOHBIX NCUCTBHN OOYYaIOIIMXCS MO
OCBOEHHIO COJIEpKAHUs OMOJIOrMYECKOr0 00pa30BaHus.

B mporpamme no Guomorun (10-11 kmaccel, 6a30BbIii ypOBEHB) peaan30BaH HPHHIMI [PEEMCTBEHHOCTH B HM3YYCHHH OHMOJIOTHH,
Omaromaps 4eMy B Hell IPOCMATpHBAcTCS HANPaBICHHOCTh HA pa3BUTUE 3HAHUH, CBS3aHHBIX C (OPMUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHpPOBO33pPEHHS], [ICHHOCTHBIX OPHEHTAIMI JIMYHOCTH, YKOJOTHYECKOTO MBIIUICHHS, IPEACTABICHUI O 340POBOM 00pase KU3HU U OEpe:KHBIM
OTHOLIICHHEM K OKpY’Kalolel IpupoaHoii cpene. [loaTomy Hapsity ¢ H3ydeHHeM 001IeOHOIOrHYECKHX TEOPHiA, a TAKKE 3HAHUH O CTPOSHUH JKHUBBIX
CHMCTEM Pa3HOTO PaHTa U CyIIHOCTH OCHOBHBIX INPOTEKAIOIUX B HUX IPOLECCOB B IPOrpaMMe 110 OHOJIOTUH Y/IeTI€HO BHUMAHKE UCTIOJIb30BaHUIO
HOJIyYCHHBIX 3HAHUH B MOBCCAHEBHOM >KM3HM JUIS PELICHHS NPHKJIAJHBIX 33/ia4, B TOM 4HCiIe: HPO(HIAKTHKY HACIEACTBEHHBIX 3a00IeBaHMiH
YeJIoBeKa, MEJMKO-TeHETHIECKOTO KOHCYIbTUPOBAHMS, 000CHOBAHMS SKOJOTHYECKH IIETeCO00Pa3HOrO TOBECHNS B OKpPYXKAIOIIEH IPUPOTHOI
cpele, aHaIN3a BIMSHHS XO3SHCTBEHHON eATeIbHOCTH Ye/IOBEKa Ha COCTOSTHUE IIPUPOIHBIX H HCKYCCTBEHHBIX 9KOCHCTEM. Y CHIICHHE BHUMaHU S
K IPHUKJIATHOM HAaIpaBIEHHOCTH y4eOHOro mpeameTa «bHosorusy» npoauKToBaHO HEOOXOIMMOCTEIO 00SCIIeYeH S YCIOBHIT UL PEICHUs OJHOI
U3 aKTyaJbHBIX 3aJay IIKOJBHOTO OHOJOrMYECKOro 00pa3oBaHMs, KOTOpas mpejmosiaract (HOPMHPOBAHHE y OOYHAIOIMIMXCS CIOCOOHOCTH
a/IaNTHPOBAThCA K U3MEHEHUSIM JMHAMUYHO Pa3BUBAIOLIETOCS] COBPEMEHHOI'O MHPA.

Buonorus Ha ypoBHe cpenHero oduiero o0pa3oBaHus 3aHUMaeT BakHoe mecto. OHa obecrieunBaeT (POPMUPOBAHKUE Y OOYHAIOIIMXCS
IpeJICTaBICHNH O HAyYHOH KapTHHE MHpa, pacIIupseT W 0000MIaeT 3HAaHWS O JKHBOH NpUpOJe, €€ OTIMYUTENBHBIX IIPHU3HAKaX — yPOBHEBOH
OpraHM3al{y U BOJIIOLHH, CO3AET YCIOBHS UL TIO3HAHUS 3aKOHOB XKHUBOH NPHUPObI, GopMHUpoBaHKs (QYHKIHOHAIBHON I'PaMOTHOCTH, HABBIKOB
3JI0pOBOTO M 6€3011aCHOTO 00pa3a JKH3HH, SKOJIOTHIECKOT0 MBIIUICHHS, IEHHOCTHOTO OTHOLIEHHMS K )KHBOI MPHPOJIE U YSTIOBEKY.

Bonbmoe 3HaueHne OUONIOTUs UMEET TakXKe UL PeIleHHs BOCIHMTATEIbHBIX M PA3BUBAIOIIMX 3aJay CPEJHEr0 OOIIero oOpa3oBaHMS,
coupanuzanuu obyqatromuxcsi. M3ydenue 6uonorun obecrnednBacT ycloBUs 11 (POPMUPOBAHUS MHTEIUICKTYaIIbHBIX, KOMMYHHUKAI[MOHHBIX U
MHGOPMAILMOHHBIX HABBIKOB, CTETHYECKOH KYJIBTYPBI, CHOCOOCTBYET MHTECIPALMM OMOIOrMYECKUX 3HAHUH C NMPEICTABICHUAMH M3 JPYrHX
Y4eOHBIX IPEIMETOB, B YaCTHOCTHU, GDU3UKY, XMMHU U reorpadun. Ha3paHHbIe NOJIOXKEHNUS 0 IIpeAHAa3HaYeHHH y4eOHoro npeamMera «buonorusn
COCTaBHJI OCHOBY JUUIS OTIPEAEIICHIS TOJX0I0B K 0TOOpPY M CTPYKTYPHPOBAHHUIO €T0 COACPIKAHUSL, IPEICTABIEHHOTO B IIPOrpaMMe 10 OHOJIOTHH.

Otbop conepsxanns ydeOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE OCYIIECTBIEH C TMO3HIMIT KYJIbTYPOCOOOPA3HOTO MOIX0/1a, B
COOTBETCTBHY C KOTOPBIM 00yYaroIyecs JOJKHBI OCBOUTH 3HAHUS U yMEHHS, 3HAYUMBIe U (JOPMHUpOBaHUS 0OMLIEH KyIbTypbl, ONPEAeIIIoIue
aJIeKBaTHOE IOBEJICHUE YEJIOBEKa B OKPY KaroLIel NPUPOAHOI cpelie, BOCTpeOOBaHHbBIE B IOBCEJHEBHOM KU3HU U NPAKTUUECKOH JeATEIbHOCTH.
Ocoboe MecTo B ATOH CHCTEME 3HAaHWH 3aHUMAIOT SJIEMEHTHI COJIEPIKaHMUs, KOTOPBIE CIIy>KaT OCHOBOM Ut (pOPMUPOBaHMS MPEICTABICHUN O
COBPEMEHHO eCTeCTBEHHO-HAyUHOH KapTUHE MUpa U LIEHHOCTHBIX OPHEHTAIMAX JUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AHU OHOJIOTUYECKOTO
00pa3oBaHusI.

CTpyKTypHUpOBaHHUE COAEP KAHHUA yIeOHOTO MaTepyaaa B IPOrpaMMe Mo OUOIOTUH OCYIIECTBICHO C yUETOM MIPHOPUTETHOTO 3HAUCHUS
3HaHUW 00 OTIMYHMTEIBHBIX OCOOEHHOCTSIX JKMBOH MPHUPOJBI, O €€ YPOBHEBOM OpPTraHM3alMU U BOIIOLUHMU. B COOTBETCTBUM C 3THM B CTPYKTYpe
yuebHOro mpeamera «buomorus» BbIIeNeHbl CIEAYIOIIUE colepKaTenbHble MTHHUU: «buomorus kak Hayka. MeToabl HayYHOTO INO3HAHHS,
«Krnerka kxak Owuosormueckas cucrteMa», «OpraHm3M Kak OWoiormdyeckas cucTeMa», «CHcTeMa M MHOTrooOpasHe OpraHHYecKOro MHpay,
«OBOJIOIHS KUBOH MPUPOIBDY, « IKOCHCTEMBI U IIPUCYIIHE HM 3aKOHOMEPHOCTHY.

Lens usyuenus ydeOHoro mpeamera «buomorus» Ha 0a30BOM ypoBHE — OBJIaJieHHE OOYYAIOIIMMHCS 3HAHHAMHU O CTPYKTYpHO-
(DYHKIHMOHAIBHOHN OpTraHM3aIMy JKUBBIX CHCTEM Pa3HOTrO paHTa M NPHOOpeTeHHe YMEHHH HCII0NIB30BaTh 9TH 3HAHUS IJI1 TPaMOTHBIX JISHCTBHI B
OTHOLICHUH 00BEKTOB )KUBOU IPUPOIBI U PEIICHUS Pa3INYHbBIX KU3HEHHBIX MPOOIEM.

JlocTikeHne nemu u3ydeHust yue6Horo mpeamera «buomorus» Ha 06a30BOM ypoBHE OOecHEeUMBAETCSl PeLICHHEM CIEIyIOMUX 3a/ad:

OCBOEHHE 00YJaIOIIMHCS] CUCTEMBI 3HAHUH 0 OMOJIOTMYECKUX TEOPHSIX, YUCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, IpaBHiIax,
CITy’KaIllUX OCHOBOW JUIs ()OPMHUPOBAHUS NPEICTABICHUH O €CTECTBEHHO-HAYUYHOW KapTHHE MHpa, O METOJaX HayYHOTIO ITO3HAHHs, CTPOCHHH,
MHOTOOOPa3HH U OCOOSHHOCTSIX JKHBBIX CHCTEM Pa3HOTO YPOBHs OpPTaHW3AIHH, BEITAIONIMXCSI OTKPBHITHSAX U COBPEMEHHBIX HCCIICIOBAHHSIX B
OGHOJIOTHH;

(opmMupoBaHHE Y 00YJArOIINXCS TTO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX U TBOPYECKUX CIOCOOHOCTEH B IpoIlecce aHaiW3a JAHHBIX O
IMyTAX Pa3BUTUSI B OUONOTUH HAYYHBIX B3IJIAIO0B, UCH U MOAXOJ0B K H3yUEHUIO )KUBBIX CUCTEM PAa3HOTO YPOBHS OpPraHH3aIUH;

CTAaHOBJIEHHE y 00YUaIOIIHXCsl 00IIell KyIbTyphl, QYHKIHOHAIBHOH IPAMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATD U OLICHUBATH SBIICHUS
OKPY’KaIOIEro MUPA JKUBOI IPUPOIbI HA OCHOBAHWY 3HAHUII U OIBITA, IOTyIEHHBIX [IPH H3yUCHUN OHOJIOTHY;

(opmupoBaHUE Y 00YJAIONINXCS] yMEHHI HILTIOCTPUPOBAThH 3HAUCHHE OHOJIOTMIECKUX 3HAHHI B IPAaKTHIECKOHU IeITeILHOCTH YeJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHII M arpoOUOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKAEHHOCTH B BO3MOXHOCTH HMO3HAHHUS YEIOBEKOM XXUBOH IPHUPOIbI, HEOOXOAUMOCTH OEPEKHOr0 OTHOLICHHS K HEH,
COOJIOACHNUSI ATHYECKHX HOPM IPH NPOBEICHUH OHOIOTHYECKUX UCCIIeIOBAHMIA;

OCO3HAHHWE LEHHOCTH OWOJIOTMYECKUX 3HAHWH JUIS MOBBIICHUS YPOBHS DKOJOTHYECKOH KyJbTYpHI, IS (HOPMUPOBAHUS HAYIHOTO
MHPOBO33pCHHS;

MIPUMEHEHHUE MPUOOPETEHHBIX 3HAHUN M YMEHHI B TOBCETHEBHO JKU3HHU ISl OLCHKH MOCIIEICTBUI CBOEH JESATEIFHOCTH IO OTHOILICHUIO
K OKpY’Karolie cpezie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAHHUE U COOIOICHUE Mep MPOQUIAKTHKY 3a00JICBAHUIMA.

B cucreme cpeanero obiero odpa3osanus «bronorus», u3ydaemas Ha 6a30BOM yPOBHE, SBISCTCS 0043aTEIBHBIM y4eOHBIM HPEAMETOM,
BXO/SIIIIUM B COCTaB IIPeAMETHOM 001acTH «EcTeCTBeHHO-HayIHBIC IPEAMETh».



Jlns u3ydenus: Guosorun Ha 6a30BOM ypoBHE cpeiHero oduero obpasoBanus otBoautcs 68 gacos: B 10 ximacce — 34 gaca (1 gac B
nenemo), B 11 kinacce — 34 yaca (1 yac B HeEIO).

COJEPXXAHUE OBYUYEHUS

10 KJIACC

Tema 1. Buojorus kak Hayka.

Buonorus xak Hayka. CBsI3b OHOJIOTHH C OOIIECTBEHHBIMHU, TEXHHIECKUMU U JPYTUMH €CTECTBCHHBIMH HayKaMH, (priiocodueit, STHKOM,
9CTETHKOU U npaBoM. Posb Guosoruu B GopMHUpOBaHNH COBPEMEHHOI Hay4HOiT KapTHHBI Mupa. CHcTeMa OHOTOrHYECKUX HAyK.

MeTob! TO3HAHHS )KHBOU MPUPO/IBI (HAOIIOACHNE, IKCTIEPHMEHT, OMICAHNEe, U3MEPEeHHE, KIacCU(UKALHs, MOICIHPOBAHUE,
CTaTUCTHYECKasi 00pabOTKa JaAHHBIX).

JemoHcTpanuu:

Toptperst: Y. Japsun, I'. Menaens, H. K. Konbros, Ix. Yorcon u @. Kpuk.

Tabauup! 1 cxeMbl: «MeTo/IbI MO3HAHMUS KUBOI IPUPOIBD).

JlaGopaTopHble H MPaKTHYeCKHEe PadOThI:

IIpaxTuueckas padora Ne 1. «Mcnonp3oBaHne pa3IMYHBIX METOIOB P H3YIEHUH OHOIOTHYECKHX OOBEKTOB)Y.

Tema 2. )KuBble cHCTeMBI M HX OpraHH3aIus.

JKuBbie cucTeMsl (OHOCHCTEMBI) Kak IpeaMeT U3ydeHus: oronoruu. OTIIHIHE )KUBBIX CHCTEM OT HEOPraHUYECKON IPHPOIBL.

CBoiicTBa GHOCHCTEM U UX pazHOOOpa3ue. YPOBHH OpraHU3aLHU OHOCHCTEM: MOJIEKYJISIPHBIN, KIICTOYHBIH, TKAHEBEIH, OpraHN3MEHHBIH,
O JISIIIOHHO-BUI0OBOM, 9KOCHCTEMHBIH (OHOTeONeHOTHIECKHHT), OMOC(HEePHBIIL.

JleMOHCTpauuu:

Tabmuup! 1 cxeMmbl: «OCHOBHBIE IIPU3HAKH KU3HNY, « Y POBHHU OpraHU3aIUH )KUBOU IIPUPOIBD).

Oo6opyznoBanue: Mojens MoJiekyisl JJHK.

Tema 3. XuUMHYECKHIi COCTAB H CTPOEHHE KJIETKH.

XHUMHYECKHIT COCTaB KJIETKH. XHUMHIECKHE IIEMEHTHI: MAKPO3JIEMEHTHI, MUKPOAJIEMEHTHL. BoJia 1 MiHepasbHbIe BElecTBa.

OyHKIMY BOABI 1 MIHEPAIBHEIX BellecTB B kieTke. [lognepikaHue 0CMOTHYECKOTo OanaHca.

benkn. CocraB U crTpoeHHe O€nKOB. AMHHOKHCIOTHI — MOHOMepHl OenkoB. He3amMeHHMMble M 3aMEHHMBIE AMHHOKHCIIOTEL
AMUHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpHl OEIKOBOM MOJEKyJbl (IIEpBHYHAs, BTOPUYHAs, TPETHYHAs U YETBEPTHYHAS CTPYKTypa).
XuMudeckue cBoiicTBa 6ekoB. bronornyeckue QyHKIUH GEIKOB.

DepmeHTH — OHoNOrHyeckue karaam3atopsl. CTpoeHne QepMmeHTa: aKTHBHBIN LIEHTp, cyOcTpaTHas creruduaHocTs. KodepmeHTst.
Butamunsl. OTimmans GepMeHTOB OT HEOPraHUYECKHUX KaTaIu3aToOpOB.

YreBoxsl: MOHOcaxapuabl (IJIFOKO3a, pubo3a M Ae30KcHuprbo3a), aucaxapuibl (caxaposa, JakTo3a) M IIOJIHCaxapuisl (Kpaxmall,
TJIMKOTeH, LEeJUT0I1032a). Brosornyeckue GyHKIMHU yrieBOaO0B.

Jlunuper: Tpuriuuepusl, dochonunuasl, crepousl. IuapopunsHo-ruapodobHbie cBoicTBa. bruonorndeckue (GyHKUHN JHITHIOB.
CpaBHEHUE yTIIEBOJOB, OEIKOB U JIMIHAOB KaK ICTOYHHKOB SHEPIUH.

Hyxneunnossie kucnotel: JJHK u PHK. HykieoTuasl — MOHOMepbl HyKIeHHOBBIX KUCHIOT. Ctpoenue u ¢ynkimu JJHK. Crpoenue u
¢ynkuu PHK. Bunst PHK. AT®: ctpoenue u GpyHKIUH.

Iuronorus — Hayka o kieTke. Kiterounast Teopust — npuMep B3aUMOJCHCTBYS UCH U (paKTOB B HAYYHOM MO3HAHUH. METOMBI H3ydeHust
KIIETKH.

Kinerka kak rieiocTHast skuBas cuctema. OOIpe IpU3HaKy KIISTOK: 3aMKHyTas Hapy>kHast MeMOpana, Moitekyisl JJHK kak reHetrmaecknit
anmapart, cHcTeMa CHHTe3a Oelka.

Tunsl KIeTok: SyKapHoTHYecKas H HpokapuoTHdeckas. OCOOEHHOCTH CTPOEHHs MPOKapHOTHYecKod KkieTku. KieTounas cTeHka
Oakrepuii. CTpoeHue 3yKapruoTHUeCcKOi KieTki. OCHOBHBIE OTIMYHS PACTHTENILHOM, )KUBOTHOM U IPUOHO KIIETKH.

TToBepXHOCTHBIC CTPYKTYpPBI KJICTOK — KJIETOYHAsl CTCHKa, IIMKOKAIHMKC, nx ¢(yHkumu. [Inasmatmdeckas memOpaHa, e€ CBOMCTBA H
¢yskuun. Iurommasma n eé opraHonasl. OxHomemOpanHble opraHomasl knetkm: OIIC, ammapat I'ombmxu, mimsocoms. ITomyaBToHOMHBIE
OpraHOM/BI KJIETKH: MUTOXOHAPHH, IUTacTUIBL. [IporcxoxkaeHne MUTOXOHIPHUH 1 iacTuA. Buas! miactin. HemeMOpaHHBIE OpraHOMIbI KICTKH:
PpHOOCOMBI, KJIETOUHBIH IEHTP, IEHTPHOIN, PECHUYKH, JKTYTHKH. DYHKINH OPraHONI0B KIETKU. BriroueHws.

Snpo — peryasaTopHbIi LeHTp KieTku. CTpoeHue sipa: siiepHas 000JI0UKa, KapHOIlIa3Ma, XPOMAaTHH, SAPBIIKO. XPOMOCOMBL.

TpaHcnopT BelIECTB B KIETKE.

JemoncTpanmn:

IToptpetsr: A. Jlesenryk, P. I'yk, T. IlIBann, M. Illnelinen, P. Bupxos, [lx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panxius, K. M. Bap.

Jlmarpammel: «PacnpeneneHie XMMHYECKHX JJIEMEHTOB B HEXXHBOU mpupope», «PacnpeneneHne XMMHYECKHX 3JIEMEHTOB B JKHBOI
TIPUPOTE».

Tabmuue! 1 cxeMsl: «Ileproandeckas TabINIa XUMIYECKHX JIEMEHTOBY, «CTpoeHHe MOJIEKyIIBI BOABD), «brnocunTes Oenmka», «CtpoeHue
MoJeKybl Oenkay, «CtpoeHue ¢depmenrtay, «Hykneunosbie kucnotsl. [THK», «Crpoenue monekynst AT®», «CtpoeHue 3yKapHOTHYECKOM
KIeTKI», «CTpoeHne )KUBOTHOU KIIETKI», «CTpOeHHe PaCTHTEIbHOU KISTKI, « CTpoeHHe IPOKapHOTHIECKOH KIeTKm», « CTpoeHue Aapa KISTKI,
«YrneBons», «JIUmuIbD).

OO6opyaoBaHHe: CBETOBOW MHKPOCKOI, 000pYIOBaHHE ISl IPOBEACHUS HAOIIOACHNH, H3MEPEHNUH, IKCIIEPUMEHTOB, MUKPOIIPETIapaThI
PaCTUTEINIBHBIX, )KUBOTHBIX U OaKTepPHUATBbHBIX KICTOK.

JlaGopaTopHble M IPAKTUYECKHE PA0OTHI:

JlabopatopHas pabota Ne 1. «/3yueHne KaTaaUuTHYECKOW aKTHBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUJIA3bl WK KaTaaasbl)».

JlaGopartopHast pabota Ne 2. «l3ydyeHHe CTpOEHWs KIETOK PACTECHM, )KUBOTHBIX M OaKTepUil IMOJ MHKPOCKOIOM Ha TOTOBBIX
MHKpOIIpenapaTax U UX OIMHCAHUe).

Tema 4. JKuzHenesiTeIbHOCTD KIETKH.

OOMeH BelecTB, MM MEeTa0oIH3M. ACCUMIUIALMS (ITAaCTHYSCKHIT OOMEH) M TUCCUMIIINUS (JHEPreTHIECKHIT OOMEH) — JIBE CTOPOHEI
€/IMHOTO Tpolecca MeTaboau3Ma. Posb 3aK0HOB COXpaHEeHUS BEIIECTB U QHEPTHU B TOHUMAaHHU MeTaboIH3Ma.

Twumnsl oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIit. Postb (hepMEHTOB B 0OMEHE BEILIECTB U MPEBPAILCHUH SHEPTUH B KIIETKE.



®dotocuntes. CBeroBas u TeMHOBas (a3sl poTocuHTe3a. Peaknuu porocunresa. pdexTuBHoCTs hoTOCHHTE3a. 3HaUeHNE (HOTOCHHTE3a
JUIs 5KM3HU Ha 3emite. BisiHue ycroBuii cpe/ibl Ha (JOTOCHHTE3 M CIOCOOBI ITOBBIIICHHUS €r0 NPOAYKTUBHOCTH Y KyJIbTYyPHBIX PACTCHHIA.

XeMocuHTe3. XeMOCHHTE3HpyIoIue OakTepun. 3HaYeHHEe XeMOCHHTE3a UL )KU3HHU Ha 3eMIte.

OHepreTHueckuil 0OMeH B KiIeTKe. PaciiernieHne BenecTs, BbIICICHHE U aKKyMyIHPOBaHIE YHEPTUH B KJIETKE. DTaIlbl JHEPTeTHIECKOTO
oomena. I'muxomms. Bpokenme u ero Buabpl. Kucmopognoe okucieHue, WiH KieTouHoe AblxaHue. OKHCIHTENbHOE (GochopHInpoBaHUe.
D HEeKTUBHOCTH SHEPreTUUECKOTO OOMEHa.

Peaxuun matpuuHoro cuntesa. ['enernueckas undopmanus u JJHK. Peanusanus renetinyeckoit nadopmarmu B kieTke. ['eHeTnueckuii
KOoJ U ero cBoicrBa. TpaHckpumuus — matpuunblii cuHTe3 PHK. Tpancmsuus — OuocunTe3 Oenka. Drtambl TpaHciasuuu. KoaupoBaHue
aMUHOKHCIOT. Pone pubocom B GrocuHTe3e Oerka.

Hexnerounsle hopMbI KU3HU — BUPYCHL. McTopus oTkpsiTus Bupycos (/1. 1. iBanoBckuit). OcOG€HHOCTH CTPOCHHS U XKU3HEHHOTO IUKIIA
BupycoB. baxkrepnodaru. bonesHn pacreHuli, )KMBOTHBIX U UeJIOBEKa, BBI3BIBaCMBIC BHpycaMH. Bupyc mmmyHonmedunura uenoseka (BUY) —
B030yutens CIIM/la. OGpaTHast TpaHCKPUIIIHS, peBepTa3a i HHTerpasa. [IpodunakTika pacpocTpaHeHHs! BUPYCHBIX 3a00I€BaHUI.

JleMoHCcTpauuu:

IToptpetst: H. K. Konbuos, [I. X1. Banosckuil, K. A. Tumupsses.

Tabmuus! u cxeMsl: «THIBI mUTaHED, «MeTabomm3my, « MUTOXOHAPUS», « JHEepreTuiecKuil 00Meny», «Xopomacty, «DoToCHHTE3Y,
«Crpoenne JIHK», «Ctpoenue u GpyHKIHOHUpOBaHNE reHa», « CHHTe3 Oenkay, «[ eHeTHdeckuii komy, «Bupycs», «bakrepuodarn», «Ctpoenue u
JKU3HEeHHBIH 1k Bupyca CIIN/la, 6axteprodaray, «Permmkanus JJHK».

O6opynoBanue: Mopenu-ammukauu «Yasoenue JIHK u Tpanckpummus», «buocunrte3 Oenka», «CTpoeHHe KIETKH», MOJETb
ctpykrypsl JJHK.

Tema 5. Pa3MHoKeHHe M MHANBHIYAJbHOE PA3BHTHE OPTaHM3MOB.

KieTounslit UK, WM XKU3HEHHBIH MK KieTkH. MHTepdaza u muto3. IIponeccsl, npoTekatoniyue B uHTepdase. Permkanus — peaxs
marpryHoro cunre3a JIHK. Ctpoenne xpomMocoM. XpoMOCOMHBIH HabOp — KapHOTHIL. JMIUIOMIHBIA M TalUIOWAHBIH XPOMOCOMHBIE HAaOOPEL
Xpomarunsl. Lluronornueckie OCHOBBI pPa3MHOKEHUS M HHIMBUTYJIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenue kietku — Muto3. Craauu Muto3a. [Ipouecchl, IporcxoIye Ha pasHbIX CTaJusiAX MUTO3a. buosoruueckuii cMbIca MUTO3a.

IIporpammupyemast TuOeIb KJIETKU — aTloNTo3.

@DopMBI pa3MHOXKEHHSI OpPraHM3MOB: OecIoyioe U I0JI0Boe. B! Oecronoro pa3sMHOXKEHHS: JeJeHHE HaJBOE, IIOYKOBAHHE OIHO- U
MHOTOKJIETOUHBIX, CIIOPOOOpa30BaHye, BEreTATHBHOE Pa3MHOXKeHNE. MICKyCCTBEHHOE KIIOHHPOBAHUE OPTaHU3MOB, €T0 3HAUCHHUE JUIS CEJICKIIUH.

TTonoBoe pa3MHOXKEHHE, €r0 OTIMYHS OT OECIIONOr0.

Meiio3. Cragun wmeiiosa. Ilponecchl, mpoucxonsiiye Ha craausx Meros3a. IloBenenume xpomocoMm B Meiose. Kpoccunrosep.
Buonorudeckuii cMbIc 1 3HaYeHHE Meiio3a.

T'ameTorene3 — mpouecc 0Opa3oBaHHs IMOJOBBIX KJIETOK Y >KMBOTHBIX. I10JIOBBIE Kesie3bl: CEMEHHHKHM M suuHUKU. OOpasoBaHue u
pa3BUTHE MOJIOBBIX KJIETOK — TaMmeT (CIepMaTo30Hl, SHIEKIeTKa) — CIepMaToreHe3 M oBoreHe3. OCOOCHHOCTH CTPOCHUS SHIEKIETOK U
cnepmaTo3ou1oB. OrnogorBopenue. IlapreHorenes.

MunuBunyansHOe pa3BUTHE (OHTOTeHE3). DMOPHOHANBHOE pa3BUTHE (IMOpHOTeHe3). DTalbl IMOPHOHAIBHOTO PA3BUTHS Y O3BOHOYHBIX
JKHBOTHBIX: ApOOJICHHE, racTpyJ LS, opranoreHes. IloctoMOproHanbHOe pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO PAa3BUTHS: IPSIMOE, HEIPSIMOE
(manHOYHOE). BimsiHue cpesibl Ha pa3BUTHE OPraHU3MOB, (DaKTOPEL, CIIOCOOHBIE BBI3BIBATE BPOXKIEHHbIE YPOICTBA.

Pocrt u pazButue pacteHuidi. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTa {1 Pa3BUTHS.

JleMOHCTpauuu:

Tabmuupsl 1 cxeMbl: «DOpMBI Pa3MHOXKEHVS OpPraHH3MOBY», «J[BOIHOE OILIOJOTBOpEHHE y IBETKOBBIX PACTeHW», «BereraTnBHOE
pa3MHOXKeHHe pacTeHui», «/lenenne kieTkn 6akTepuity, « CTpoeHne MOJIOBEIX KIeTok», « CTpoeHne XpOoMOCOMBD», «KIIeToUHBIi UK,
«Perumkanus JIHK», «Mutosy», «Meito3y, «IIpsmoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MICKOIUTAIOIINX U YeI0BeKa», « OCHOBHBIE CTaIUH
OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOII, MUKpOTpenapaTsl « CiepMaTo30H a6l MIIEKOIIUTAIONIEr 0%, « STHIekIeTka MileKoiTaromeroy, «Kaprnokuses
B KJIETKaxX KOPEIIKa JyKa», MarHUTHAsl MOJie/b-anmnKanus «/lenenue kiuetkn», Mmozaenb JIHK, moaens MetadasHO#i XpOMOCOMBIL.

JlaGopaTopHble H NPpaKTHYeCKHe PadoThI:

JlabopatopHas padota Ne 3. «Habnronenue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOIIpErapaTax».

JlabopaTtopHast padota Ne 4. «V3y4yeHue CTpoeHHs OJNOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpEnapaTax.

Tema 6. HaclieACTBEHHOCTH U H3MEHYHBOCTb OPraHU3MOB.

IIpenmer u 3amaum reHeTHKu. Mcropus pasBUTHA IeHeTHKH. Poib LUTONOIMH M HMOPHUOTOTMH B CTaHOBJICHHM TIeHETUKH. Bkmag
POCCHHCKMX ¥ 3apyOeXHBIX YUYEHBIX B Pa3BHUTHE I'€HETHKHM. MeTOAbl TeHETHKH (TMOPUIOTIOrMYECKUH, IUTOreHETHYeCKUH, MOJIEKyIIpHO-
reHetHyeckuii). OCHOBHbIC TeHETUUECKHE MOHATHA. [ 'eHeTuueckas CUMBOJINKA, UCIIONb3yeMast B CXeMaxX CKpEIUBAHHUIL.

3aKOHOMEPHOCTH HACJIEJ0BAaHHUS MPU3HAKOB, yCTaHOBJIEHHbIe I'. MenneneM. MoOHOrMOpHIHOE CKpEIIMBAHUE. 3aKOH €IUHO00pa3us
THOPHIOB NEPBOro MOKOJICHUS. [IpaBMiIoO HOMHHHpOBaHHMS. 3aKOH pacIIeIUICHUs MPU3HAKOB. I'MnoTe3a gucToTh ramer. IlonHOe M HemoiHOe
JIOMUHHPOBaHUE.

JlurnOpunHoe CcKpemuBaHMe. 3aKOH HE3aBHCHMOIO HACJIEHOBAaHUS IIPH3HAKOB. LIUTOTeHETHYEeCKWe OCHOBHI JWUTHOPHIHOTO
CKpelMBaHus. AHaIU3UpYIollee cKpeluBanue. Vcrnonp3oBaHre aHaTHM3UPYIOLIEr0 CKPEIMBAHUS AT ONpeIeIeHNs] TeHOTHIIA OCOOH.

CrernieHHOe HaclieJoBaHKe pHu3HakoB. Padora T. Moprana o cIeIieHHOMY HaclieJOBaHHIO T'eHoB. HapylieHue crerieHus reHoB B
pe3yibTaTe KPOCCHHIOBEpa.

XpoMocoMHast TeOpHsI HACTIEICTBEHHOCTH. | eHeTHUeCKue KapThl.

I'enernka moma. XpoMOCOMHOE OIpeIeNIeHUE N0a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBL [ OMOraMeTHbIe U reTeporaMeTHbIE OPTraHU3MBL.
HacnenoBanue mpu3HaKoB, CHEIUICHHBIX C IIOJIOM.

V3MeHunBOCTh. BUIBI M3MEHUMBOCTH: HEHACIEACTBEHHAsh M HACleICTBEHHas. Poib cpelbl B HEHACICACTBEHHOH H3MEHYHMBOCTH.
XapakTepHCcTHKa MO (PUKAIIMOHHOI N3MEHUYHBOCTH. BapHalmoHHbIH psa 1 BapualmoHHas kpuBas. HopMa peaximu npusHaka. KonnuecTBeHHBIE
U KaueCTBEHHBIC IIPU3HAKU U UX HOpMa peaknun. CBoicTBa MOAUGHUKAINOHHOH H3MEHUYHBOCTH.

HacnencrtBennasi, Wiy TeHOTHIHMYECKas, M3MEHUMBOCTh. KOMOMHATHBHAs W3MEHUYMBOCTh. Meiio3 M IONOBOH Ipomecc — OCHOBA
KOMOMHATUBHON H3MEHYMBOCTH. MyTanuoHHas H3MEHUYHBOCTh. Knaccumukamuss MyTaluil: TeHHBIE, XpOMOCOMHBIC, 'eHOMHBbIe. YacToTa u
NPUYHMHBI MyTanuid. MyTareHHble (hakTOphl. 3aKOH FOMOJIOTHYECKHX PSIIOB B Hac/IeACTBEeHHOM n3mMeHunBocty H. V. BaBuosa.

BuesnepHas HacIeCTBEHHOCTh U H3MEHUHBOCTD.



I'enetnka udenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METO/ABI TEHETMKH YEJOBEKA: TI'EHEAJOTMYECKUil, OIM3HELOBbIA,
[IUTOTCHETHYECKUH, OMOXMMUYECKHIT, MOJIEKyIIpHO-TeHeTHdecKuil. COBpeMEHHOE OINpeJeIeHie TeHOTHIIA: MOJHOTCHOMHOE CEKBEHHPOBAaHHE,
TCHOTHIIMPOBaHNE, B TOM uucine ¢ mnomombio I1IIP-anammsa. HacnencTBeHHble 3a0oiieBaHHs YEIOBEKA: TI'€HHbIE OOJIE3HM, OOJE3HH C
HACJIe/ICTBEHHON IPEApacIoNokKEHHOCTHI0, XPOMOCOMHEIE Ooie3Hn. CoMaTH4IecKue U reHepaTuBHble MyTaruu. CTBOJIOBBIE KITKU. [IpHHIMIEI
310pOBOr0 00pa3a JKH3HH, IHATHOCTHKU, HNPO(QUIAKTUKM H JICUYCHHs TCHETHYECKHX Ooie3Hed. MennKo-TeHeTHUeCKOe KOHCYIbTHPOBAHHUE.
3HaueHNe MeTUIIMHCKON TeHeTHKH B IIPEOTBPALICHHUH U JICUCHHH TeHETHIECKUX 3a00IeBaHU YeI0BeKa.

JleMoHCcTpauuu:

Tloptpetst: I'. Mennens, T. Mopraw, I'. ne ®pus, C. C. Uetsepukos, H. B. Tumodees-Pecorckuii, H. 1. BaBuios.

Tabmuus! 1 cxeMsl: «MOHOTHOPUTHOE CKPEIUBAHKE U €T0 IUTOTCHeTHIeCKast OCHOBA», «3aKOH PACIIEIICHHs U eT0 [IUTOTeHeTHIecKast
OCHOBa», «3aKOH YHCTOTHI ramer», «JlurubpumHoe ckpemuBanuey, «LluTomornueckue OCHOBBI AUTHOPHIHOTO CKPEIIMBAHUS), «Mehosy,
«B3anmopeiicTBie aienbHbIX TeHOBY, «['éHeTHUeCcKne KapThl paCTeHUM, )KUBOTHBIX U YeJIoBeKay, «['eHeTuka roja», «3aKOHOMEPHOCTH
HACJIEZI0BAHMUS, CLEIICHHOTO C TOJIOM», «KaproTuIibl YenoBeka U )KMBOTHBIXY, «Bubl m3MeHUHBOCTIY», «MoAN(HKALMOHHAS H3MEHYUBOCTbY,
«HacnenoBanue pesyc-gaktopay, «I'eHeTnKa rpymIl KpoBu», « MyTannoHHas H3MEHUHBOCTEY.

O6opynoBaHye: MOEIH-aNILIHKANIK « MOHOrHOpUIHOE CKpeluBaHuey, « HermoaHoe ToMuHUpOBaHIe», «JUrnOpUIHOE CKPEIIUBAHUEY,
«ITepekpéct XpoMOCOM», MUKPOCKOII U MUKpoIpenapar «/lpo3oduna» (Hopma, MyTarmu (HOpMbI KPbLIBEB U OKpAcKH Tena), repdapuii «I"opox
MIOCEBHON.

JlaGopaTopHble M NPaKTHYeCKHe PAGOThI:

Jlabopartopnasi pabora Ne 5. «/3yueHue pe3ysbTaTOB MOHOTHOPHIHOTO M JUIHOPUIHOTO CKPEIIMBAHMS Y APO30(UIBI HA TOTOBBIX
MHKpOIIpenaparax».

JlaGopatopnas padota Ne 6. «3ydeHne MOAU(UKAIOHHON H3MEHUHBOCTH, HOCTPOCHUE BAPUALIOHHOTO Psija H BAPHALHOHHOM
KpHUBO».

JlaGoparopHas padora Ne 7. « AHaNu3 MyTauui y Ipo30( bl Ha FOTOBEIX MUKpPOIIpEnapaTaxy.

IIpaxtiueckas padora Ne 2. «CocTaBlieHUE H aHAIU3 POJOCIOBHBIX YEIOBEKaY.

Tema 7. Cenexnust opranu3mMoB. OCHOBBI GHOTEXHOJIOTHH.

Cenekupisi Kak HayKa M IMpoLEcC. 3apoKICHHE CEeNICKIMU M joMecTukanus. YueHue H. M. BaBuiioBa 0 IEHTpax HMPOUCXOXKICHHS W
MHOTro00pa3sHs KyJIbTyPHbBIX pacTeHHH. LleHTpBI MPOUCXOKICHHS JOMAIIHUX KUBOTHBIX. COpPT, IOPOJa, MITAMM.

CoBpeMeHHbIe METOMBI CceJleKIU. MaccoBBIil U WHIUBUIYaJIbHBIH OTOOPH! B CEJEKIMH PAacTeHUI U KHUBOTHBIX. OLEHKA JKCTephepa.
BiuskoponcTBeHHoe ckpeniuBaHue — WHOpumuHr. Yucras smHua. CKpeliuBaHMe YMCTBIX JMHUHA. [ereposuc, wim rubpuaHas cuia.
Heponcteennoe ckpemyBanue — aytopuaunr. Ornanéunas rudpuauzanus u e€ ycrexu. McKycCTBEHHbIH MyTareHes U MoJly4eHHe MOJUILIOUIOB.
JlocTiKeHus ceeKIUH PaCTeHUH, JKUBOTHBIX H MUKPOOPTaHU3MOB.

buoTexHONIOTHs Kak 0Tpacib NPponu3BoACTBa. [ 'eHHast HHKeHepus. DTaribl co3anus pekoMonHanTHOH JIHK 1 TpaHCTeHHBIX OpraHu3MOB.
Knerounas wumxenepus. KieTounsle KyJibTypbl. MUKpOKIOHAIBHOE pa3sMHOKCHHE pacTeHHH. KIoHHpoBaHHE BBICOKONPOITYKTHBHBIX
CEIIbCKOXO03SHICTBEHHBIX OPraHU3MOB. DKOJIOTHYECKHe U dTHYeckre podieMsl. 'MO — reHeTHYecKr MOU(HUINPOBAaHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Tloptpersi: H. U. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. ®. VBaHoB.

Tabuuupl U cxembl: kapTa «LIGHTpBI MPOUCXOXKACHHS U MHOTO0Opasust KyJbTYPHBIX pacTeHui», «[1opojbsl JOMAIIHUX >KUBOTHBIXY,
«Copra KyJbTYpHBIX pacTeHuit», «OtnanéHHas rubpuauzauus», «Pabotel akagemuka M. @. MBanosay, «Ilomumionaus», «OObEKThI
OnorexHonorum», «KieTounsle KyIbTypsl U KIIOHHpOBaHHEY, « KOHCTpyHpOBaHNE U IEPEHOC TEHOB, XPOMOCOM).

O6opyaoBaHHe: MyJISDKU IUIOZOB U KOPHEIUIOAOB JHKUX (JOPM M KyJIbTYPHBIX COPTOB PAacTeHUM, repOapuii «CelbCKoX03siCTBEHHBIE
pacTeHus».

JlabopaTopHble M IPAKTHYECKHE PA0OThI:

Okckypenst « OCHOBHBIE METO/bI M TOCTIDKEHHUS CEJICKIHN PAaCTCHHI M KMBOTHBIX (Ha CENICKIMOHHYIO CTaHIHMIO, IUIEMEHHYIO depMy,
COPTOHCIIBITATEIbHbINA YYAaCTOK, B TEININYHOE XO3SHCTBO, 1a00PAaTOPUIO arpOyHHBEPCUTETa WM HAyYHOTO LIEHTPa)».

11 KJIACC

Tema 1. DBosnonuoHHast 6HOIOTHSI.

TIpennoceiiku BO3HUKHOBEHHMSI SBOJIOLMOHHOW TEOPUH. DBOJIIOIMOHHAA TeOpUs U €€ MecTo B Ouosnoruu. BiusHuE 3BONIONHOHHON
TEOpPHH Ha pa3BUTHE OHOJIOTHH M APYTHX HayK.

CeujnerenscTa 3BomonuHd. IlaneoHTONOrHYECKUE: TOCNIEN0BATENLHOCTE IIOSBIEHUS] BUJOB B IIAJIEOHTOJNIOTMYECKON JIETOMMCH,
niepexoiHble (hopMbl. broreorpadudeckue: cxoncTBo u pasnuaue QayH u (GI0p MaTEpUKOB U OCTPOBOB.

OMOPHOIOTHYECKHe: CXOICTBA U pa3aM4us SMOPHOHOB Pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHUTEILHO-aHATOMHYECKHE: TOMOJIOTHYHBIE,
aHaJIOTUYHbIE, PyJHMEHTapHbIe OPTaHbl, aTaBHU3MBL. MOJEKyIIpHO-OMOXUMHUUECKHE: CXOJACTBO MEXaHM3MOB HACNEICTBEHHOCTH M OCHOBHBIX
MeTabOIHIECKHX ITyTel y BCeX OpraHH3MOB.

OpomonmonHas teopust Y. JlapBuna. IIpeamnockiiky BO3ZHMKHOBEHMS JapBUHU3MA. J[BHOXKYIIME CHJIBI ABOJIIOLMHU BUJIOB 10 JlapBUHY
(n30BITOYHOE PA3MHOKEHHE TIPH OTPAaHUYEHHOCTH PECYPCOB, HEOTIPEIENIEHHAs H3MEHINBOCTh, 60pH0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIH 0TOOD).

Cunrernyeckas teopus sBomonun (CTO) 1 e€ oCHOBHEIE MONOKEHUSL.

Muxkpossomonus. [Tomynsius Kak eAMHALA BHIA U SBOJIIOLHUH.

JIBroxyue critbl ((paKkTophl) IBOIIOLHHA BHIOB B IpHpoe. MyTallMOHHEIH poLecc 1 KOMOWHATUBHASI K3MEHYHMBOCTS. [10My IsIHOHHbIe
BOJIHBI U Apeiid) reHoB. M30msmms 1 MUrparms.

EcrectBenHsbIit 0T60p — HanpapsromHii (hakTop BoMONNH. DOPMBI ECTECTBEHHOTO 0TOOpA.

Tpucroco61eHHOCTE OpPraHU3MOB KaK pe3ynibTatr 3BONoHH. [IpuMephl nprucnocobiennii y opranuzmMoB. ApoMopho3sl 1
UNOATaNTalHN.

Buy n Bunoo6pasosanme. Kpurepun Buna. OcHoBHBIE (hOPMBI BUI000pa30BaHM: Te0rpapuiecKoe, SK0IOTHIECcKoe.

Makxkpossoutrorust. ©opMbl 3BONIONMN: (GUIETHYECKas, TUBEPreHTHAs, KOHBEPreHTHas, apauiebHas. HeoOpaTHMOCTh SBOIIONHH.

IIpoucxosxienye oT HeCIELMATH3UPOBAHHBIX NpeikoB. IIporpeccupyromas cnenyani3anus. A1anTHBHAs pajnaIys.

JemMoHcTpanuu:

Toprpersr: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, @. Mronnep, A. H. Cesepios.



Tabmuus! u cxeMsl: «Pa3BuTHE OpraHHYeckoro Mupa Ha 3emiey», «3apObIIId O3BOHOUHBIX JKHBOTHBIX)», «APXEONTepUKCy», «DopMbI
60pbOBI 3a cyIiecTBOBaHNEY, «EcTecTBeHHBIIT 0TOOPY, «MHOroo0pasue copToB pacTeHHH», « MHOrooOpasue mopos JKMBOTHBIXY, «[lomynsrmm,
«MyTaunoHHast U3MEHYMBOCTEY, «ApomMopdo3ssi», «anoanantamumy», «O0mas gerenepauus», «Bmkymme cuisl sBomonumn», «Kapra-cxema
mapuipyra nytemectsus Y.  JlapBuna», «boppba 3a cymectBoBanue», «lIprcroco6ieHHOCTs opraHH3MOB», «leorpadudeckoe
BHJI000pa30BaHUE», « DKOJIOIHYECKOE BUJ000PA30BAHUE).

ObopynoBaHHe: KOUIEKIUS HACEKOMBIX C Pa3INYHBIMH THUIIAMH OKPacku, HabOp IUIOZOB M ceMsH, KoueKius «[IpuMepsl 3ammTHBIX
MIPUCHOCOOICHHH Y )KUBOTHBIX», MOZeNb « OCHOBHBIE HAIIPABJICHUS YBOIIONUIY, 00bEMHast MOeNIb « CTpOEHHE TOJIOBHOT'O MO3Ta IO3BOHOUHBIX).
Buoreorpaduueckast kapra Mupa, KomIeKius «DOpMbl COXpPaHHOCTH HCKONAEMBIX >KHBOTHBIX M PacTEHHN», MOIENb ANIUIHKAIHS
«ITepekpéct XxpoMOCOM», BIIXKHBIE Npenapatsl « Pa3Butie HacekoMoroy, «PasBurhe aryikmny, Mukponpenapar «lpozoduna» (Hopma, MyTauun
(hOpMBI KPBUIBEB M OKPACKH TEJNA).

JlaGopaTopHble H NpaKTHYeCKHe PaboThI:

Jlaboparopnas pabota Ne 1. «CpaBHeHHE BUIOB 10 MOP(OIOTHIESCKOMY KPHTEPUION.

Jlaboparopnas pabota Ne 2. «Onucanue npucrnocoOIeHHOCTH OpraHiu3Ma i €€ OTHOCHTEIBHOIO XapaKkTepay.

Tema 2. Bo3HuKHOBeHHe H Pa3BUTHE *KH3HH Ha 3eMmite.

JloHay4HbIe IIpEeCTaBICHUS O 3apOXKICHUHN XU3HU. HaydHble rHIMOTe3s! BOSHUKHOBEHUS JKH3HH Ha 3eMie: aOHOTeHe3 U MaHCIIEPMHS.
XuMudecKast 9BOJIOLHS. AOHOTeHHBIH CHHTE3 OPraHMYeCKHX BEIECTB U3 HEOPraHHMYECKHUX. DKCIEePUMEHTAIbHOE MOATBEPKICHHE XUMUIECKOH
sBoyonuy. HavanpHele sTanmsl Omonormyeckoil sBomonun. ['mmoresa PHK-mupa. ®opmupoBaHne MeMOpaHHBIX CTPYKTYyp M BO3HHKHOBEHHE
npoTokeTKH. [lepBble KIeTKu U UX 3BosoLHs. POpMHPOBaHUE OCHOBHBIX I'PYII XKUBBIX OPraHU3MOB.

Pa3Butne xu3HK Ha 3emie 1o dpaM u nepuopaM. Karapxeif. Apxeiickas u mpotepo3oiickas dpsl. [laneo3olickast opa U e€ mepHoIbL:
KeMOPHICKHIA, OPJOBUKCKHUIA, CUITYPUIHCKHIL, IEBOHCKHUIA, KAMEHHOYTOJIbHBIN, IEPMCKHIL.

Meso30iickast 3pa 1 €€ NepHoJIbl: TPUACOBBIN, FOPCKUIA, MEJIOBOM.

Kaiitno3oiickas opa u e€ nmepHro/ibl: majeoreHOBbI, HEOT€HOBBIH, AaHTPOIIOT€HOBBIM.

XapaKTepHCTHKa KIIMMAaTa U Te0JOTHIeCKUX MpoueccoB. OCHOBHbIE STaIlbl BOMIOLUH PACTUTEILHOTO U )KUBOTHOTO MUPa. ApoMop(o3bl
Y pacTeHHl U KUBOTHBIX. [1osBIeHUe, paclBeT ¥ BBIMUPaHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHM4ecKoro MUpa Kak OTpaskeHHe 3BOTIONHY. OCHOBHBIE CHCTEMAaTHYECKHE IPYIIIIBI OPIaHU3MOB.

OBomonus 4enoBeKa. AHTPOIOJIOTHS Kak HayKka. Pa3sBuTHe IIpeiCTaBlIeHHII O NPOMCXOXIEHHH 4YeloBeKa. MeTomsl H3ydeHHs
aHTponorenesa. CXoAcTBa U pa3IuyMs YeI0BeKa U )KUBOTHBIX. CHCTEMATHYECKOE II0JI0JKEHHE YeI0BeKa.

JBmwxymue cuibl (haktopsl) anTpornoreHesa. HaciencTBenHass H3MEHYMBOCT M €CTECTBEHHBIH 0TOOp. OOLIeCTBEHHBIH 00pa3 KU3HH,
U3TOTOBIICHHE OPYIHi TPYZa, MBIIIICHHE, PeUb.

OCHOBHBIC CTaJUyl M BETBH OBOJIIOLMH YeJIOBEKa: aBCTpalonuTekd, YenmoBek ymenbid, YemoBek mpsMoxomsmuii, Yenosex
HeaHJepTalIbckuil, UenoBek pa3yMHbIH. HaXxonki HCKOIaeMBIX OCTaTKOB, BpeMs CYILECTBOBAHUS, 00IaCTh PacIpOCTPAHEHNS, 00BEM IOJIOBHOIO
Mo3ra, 00pa3 KU3HH, OpY .

YenoBeyeckue packl. OCHOBHBIE OOJIBIIME pAachl: €BPOINCOMIHAs (eBpa3sMHCKas), HErpo-aBCTpajJouiHas (IKBATOpHAJbHAs),
MOHTOJION/IHAsE (a3MaTCKO-aMepHUKaHCKasi). UepThl NMPUCIIOCOOJICHHOCTH IPEACTABUTEICH YEJIOBEYECKMX pac K YCJIOBUSAM CYILECTBOBAHMSI.
EnunctBo uenoseueckux pac. Kpuruka pacusma.

JleMOHCTpauuu:

Tloptpetsr: ®. Penu, JI. ITactep, A. . Onapun, C. Muutep, I'. FOpu, Y. lapBuH.

Tabmuup! u cxemsl: «BozHnkHoBeHne COHEUHON CHCTEMBD», «Pa3BuTHE OpraHMIecKoro Mupay, «PacturensHas kietkay, «KuBoTHas
KiIeTkay, «[IpokapuoTudeckas KineTka», «CoBpeMeHHas CHCTeMa OPraHHIecKoro MHpay, «CpaBHEHHE aHATOMUYECKUX 4epT CTPOSHHUs YeJIoBeKa U
YeJI0BEKOOOPa3HBIX 00e3bsH», «OCHOBHBIE MECTa MAJICOHTOJIOTHIECKHX HAXOJOK IPEIKOB COBPEMEHHOTO YeNIoBeKa», «/lpeBHeHIne Iroamy,
«JIpeBHue moany, «IlepBble COBpeMEHHBIE JIIOAN», «HenoBeuecKne pacsh».

Oo6opynoBanue: Mysspku «lIporcxoxkneHue 4denoBeka» (OIOCTBI aBCTPAJIONMUTEKA, MHUTEKAHTPOIA, HEaHJAepTajblla, KPOMAaHBOHIIA),
CJIETIKM MJIM M300pa)KeHHs1 KaMEHHBIX OPYIHH MepBOOBITHOIO YeloBeKa (KaMHHU-YOIIEphl, pyOouia, ckpebia), TeoXpoHOIOorHYecKas Taduna,
KoJIeKIHs «DPOpMBI COXPAaHHOCTU UCKOIIAEMBIX KUBOTHBIX U PACTCHHID».

JlabopaTopHbIe M IPAKTHYEeCKHE PA0OThI:

IIpaxTuueckas pa6ota Ne 1. «/3yueHne uCKoNaeMbIX OCTATKOB PACTEHUI U )KUBOTHBIX B KOJUICKLIUAXY.

DKCeKypeusi « DBOIOLHS OPTaHUYECKOT0 MUpPa Ha 3emiie» (B €CTECTBEHHO-HAYYHbIA MM KpaeBeaueCcKuil My3eit).

Tema 3. Opranu3msl H OKpYy:KaoUIas cpeaa.

Okojorus Kak Hayka. 3ajayd M pasfesbl JKOJNOTMH. MeTonbl SKOIOTHYECKHX HCCIENOBaHUH. DKOJIOTMYEcKOe MHPOBO33pPEHHE
COBPEMEHHOTO YeIOBeKa.

Cpenbl 0OMTaHHS OPraHU3MOB: BOJHASI, HA3EMHO-BO3/IyIIIHAs, I0OYBEHHAs, BHY TPHOPTraHH3MEHHasL.

Oxosornueckne (axropsl. Kitaccumpukanust S5Konornueckux (pakTopoB: aOHOTHYECKHe, OMOTHYECKHE M aHTpOIOreHHble. [lelicTBre
9KOJIOTHYECKUX (PAKTOPOB Ha OPraHU3MBI.

AbunoTnueckue (pakTopsl: CBET, TEMIleparypa, BIaxxHocTs. Portonepromam. [IprcrocobaeHns opraHu3MoB K IefCTBHIO aOHOTHYECKHX
(axropoB. bronoruyeckue puTMBIL.

Buotnueckue dakropsl. Buabl OMOTHYECKUX B3aMMOACHCTBUI: KOHKYPEHIMS, XUIIHUYECTBO, CUMOUO03 U ero ¢opmbl. [Tapasutusm,
KOONEpalys, MyTyalu3M, KOMMEHCAIU3M (KBapTHPAHCTBO, HAXJICOHHUYECTBO). AMEHCANIU3M, HEHUTpain3M. 3HaueHHe OMOTHYECKHX
B3aMMOJICHCTBHUH JUIsI CYIIECTBOBAHHS OPraHU3MOB B IPHPOIHBIX COOOIIECTBAX.

OKOJOTHYeCKHE XapaKTePUCTUKH Iomysinud. OCHOBHBIE IIOKa3aTedd MOMyJISIIUM: YHCICHHOCTb, IUIOTHOCTH, POXKIaeMOCTb,
CMEpPTHOCTB, TIPUPOCT, MUTpaLysl. J(MHAMIKa YUCICHHOCTH HMOITYJISIIHN U €€ PeryIIIiusl.

JemoncTpammm:

Toptpetsr: A. I'ym6omsar, K. ®. Pymbe, D. I'ekkens.

Tabmuupl 1 cxembl: kapta «[Ipupomusie 30HBI 3emimm», «Cpenbl oOWTaHHS opraHu3MoBy, «®Dotonepuommsm», «llomymsiumy,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH IOy HH(Y30pHU-Ty enbKiy, «[IHieBble nenmy.

JlaGopaTopHble M IPAaKTHYeCKHe PA0OThI:

JlabopatopHas padota Ne 3. «Mopdonoruyeckre 0COOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHMSD).

JlabopaTtopHast padota Ne 4. «BnusiHre cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJICYCa.

IIpaxtiueckas padora Ne 2. «IToncUET MIOTHOCTH MOMYJISIUHA Pa3HBIX BUIOB PAaCTCHUID.

Tema 4. CooGuiecTBa 1 IKOJIOTHYECKHE CHCTEMBI.



CoobuiecTBO opraHu3MoB — OuoreHo3. CTpyKTypsl OHOIICHO3a: BHAOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (mumenast). Bumsl-
JOMHHAHTHI. CBsI31 B OMOLICHO3E.

Okonornyeckne cucteMsl (3kocucteMsl). ITonstie 06 3kocucTeme u OnoreoneHose. MyHKIHOHAIbHBIC KOMIIOHCHTBI SKOCHCTEMBI:
HPOJYLICHTBI, KOHCYMEHTBI, peyleHTbl. KpyroBopoT BeIecTB 1 MOTOK 3HEpruu B sKocucteMe. Tpoduueckue (IUIIEBbIC) YPOBHH SKOCHCTEMBI.
IMumessie nenu u cet. OCHOBHBIC ITOKA3aTENIN KOCHCTEMbL: OMOMacca, HPOIYKIHsA. DKOJOTHYECKHEe MHPAMHIbL: IPOIYKIMH, YHCICHHOCTH,
6romaccel. CBOHCTBA 9KOCHCTEM: yCTOHINBOCTD, CAMOPETYIAIHs, pa3BuTHe. CyKIeccHs.

IIpupoHble 3Kk0CuCTEMbI. DKOCUCTEMBI 03EP U peK. DKOCHUCTEMA XBOMHOTO WIIH IIUPOKOJIMCTBEHHOTO JIeca.

AHTPOIIOr€HHbIE 3KOCUCTEMbI. Arpo3KOcUCTEMbI. YpOosKocucTeMbl. buonornueckoe U X03sMCTBEHHOE 3HAYEHUE arpo3KOCHUCTEM U
ypOo3KocucTeM.

Buopaznoobpasue kak GpakTop yctoitunBocTy 3kocucTeM. CoxpaHeHHe OHOIOTHYECKOro pasHoo0pasms Ha 3emie.

VYuenne B. U. Bepnanckoro o 6uoctepe. I'panuisl, coctaB u ctpykTypa 6nochepst. JKupoe BemiectBo u ero ¢GyHkuun. OcoOeHHOCTH
6uocdepsl Kak riodanrbHON IKocUCcTeMbI. J[HaMIYecKoe paBHOBECHE U 00paTHas CBs3b B Orochepe.

KpyroBopoTs! BeniecTB 1 GHOre0XMMUYECKIE IUKIIBI DJIEMEHTOB (YriIeposa, a30Ta). 30HaIbHOCTh Ouochepsl. OCHOBHBIE OHOMBI CYIIIHL.

YenoeyecTBo B 6nochepe 3emiti. AHTPONOTeHHbIE H3MEeHeHH s B Orocdepe. I 106aipHble 9KOIOTHYECKHE MPOOIEMBL.

CocyiecTBOBaHHE MPUPOABI U 4yeoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3us Kak OCHOBa ycToWumBocTH Grocdepsl. OcHoBa
PALMOHAIIBHOTO YIIPABJICHHS PUPOAHBIMH PECYPCAMHU U HX HCIIONIb30BaHKeE. JIOCTHKEHNS OMOIOrMH M OXpaHa IPUPOJIbL.

JleMoOHCTpauuu:

Toptpetst: A. Jlx. Tencnn, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupt U cxembl: «[lumieBsle uenn», «buoneHo3: coctaB u CTpykTypa», «Ilpupomnsie coobmiectBa», «llenn nuTaHus»,
«Oxomormyeckas mupamuiay, «buocdepa u yenoBex», «IKOCHCTEMa MIMPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMa XBOIHOro jecay, «buoneHos
BOJIOEMAY, «ArpoLeH03», «[IpuMepHbIe aHTPOIIOr€HHBIE BO3JICUCTBYS HA IPUPOY», «BakHelIe MCTOUHUKY 3arpsA3HEHHs BO3yXa U IPYHTOBBIX
BoI», «IlouBa — BakHeiinmas cocrapisromas 6uocheps», «PakTopsl Aerpafanuy mousy, «IlapHuKoBEIil 3¢ dexT», «DaKkTopsl pagHoaKTHBHOTO
3arpsi3HeHus onocdeps», «OobmIas cTpykTypa onocdepsl», «PacnpoctpaHerne sxu3HH B 6rocepe», «O30HOBEIH dkpan 6rocdepsn, «Kpyrosopot
yrieposa B 6uocdepe», «KpyroBopot azora B Ipupoae».

O6opynoBanne: Mojenb-anmumKanys « THIdHBle OHOLIEHO3bI», repbapuil «PacTuTesbHBIE COO0IECTBaY, KOUIEKINN «bHoneHos3y,
«Bpemutenn BaXHEHIINX CEIBCKOXO3SHCTBEHHBIX KyJIbTYp», TepOapHil M KOJUICKIUHM PAacTeHUH W JKUBOTHBIX, NPUHAUISKAIINE K Pa3sHBIM
3KOJIOT'MYECKHM IpyIiaM oJHoro Buaa, KpacHas kuura Poccuiickoit @enepanyu, n300pakeHusi OXpaHsEeMbIX BUI0B PACTCHUI U KUBOTHBIX.



ITIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 BUOJIOI'MHW HA BA3OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

Cornacao ®I'OC COO, ycTaHaBIHBAIOTCS TPeOOBAHHS K Pe3yIbTaTaM OCBOCHHUSI 00YJaIONIMMUCS IIPOIPAMM CPEAHEro 00IIero oopa3oBaHus:
JIMYHOCTHBIM, METAIIPEAMETHBIM H IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType IMYHOCTHBIX pE€3y/lIbTaTOB OCBOGHHsA Ipeamera «buosorus» BbIIENEHBl CIEAYIOIIUE COCTABILIONIME: OCO3HAHUE
00y4arOMUMUCS POCCHIICKOH IpakKIaHCKOH MJICHTHYHOCTH — FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CaMOOIPEACICHUIO, HAIHYUE
MOTHBALMKU K OOy4YeHUIO OMOJIOrMH, LIEJECHANPABICHHOE PpAa3BUTHUE BHYTPEHHHUX YOEKIEHMH JMYHOCTH HA OCHOBE KIIOYEBBIX LIEHHOCTEH M
HCTOPUYECKUX TPAJULUHA Pa3BUTHS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH M CIOCOOHOCTH 00YYaIOIIHXCSl pPYKOBOACTBOBATLCS B CBOEH IESITEIBHOCTU
LEHHOCTHO-CMBICTIOBEIMH ~ YCTAHOBKAMH, HPHCYIIMMH CHCTEME OHOJOTHYECKOr0 OOpa30BaHUs, HAJIMYHe OKOJIOTMYECKOrO IIPaBOCO3HAHUS,
CIIOCOOHOCTH CTABUTb LIEJIH ¥ CTPOUTH KHU3HEHHBIC IUIaHBL.

JInuHOCTHBIC pe3yNbTaThl OCBOCHHs IpeaMera «BHONOrMs» MOCTHraroTCs B €IUHCTBE Y4eOHOH M BOCIIHTATENBHOH MAEATENBHOCTH B
COOTBETCTBUH C TPAJUIMOHHBIMH POCCHICKHUMH COLHOKYJIbTYPHBIMH, HCTOPHYECKMMM U JyXOBHO-HPAaBCTBEHHBIMU IEHHOCTSIMH, NPUHATHIMH B
obLiecTBe PaBUIaMH 1 HOPMAaMU MOBEACHHS U CIIOCOOCTBYIOT IIPOLIECCaM CAMOIO3HAHNS, CAMOBOCITUTAHUS M CAMOPA3BUTHS, Pa3BUTHS BHY TPEHHEIT
MO3UIUH JIMYHOCTH, IATPHOTU3MA, YBaXKCHUS K 3aKOHY H IIPABOIIOPSIKY, YEIOBEKy TPYZa U CTapIieMy HOKOJICHHUIO, B3aHMHOTO YBaXKeHHs, Oepe:KHOTo
OTHOIIEHHS K KyJIbTypPHOMY HACIEAUIO M TPaAULIUIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanum, mpupose U OKpyxKaromeii cpeze.

JInuHOCTHBIC pPe3yJbTaThl OCBOEHHS yueOHOro mnpeamera «BHONOTMS» JNOIDKHBI OTPaXkaTh TOTOBHOCTb M CIHOCOOHOCTh OOYyYaroIIHXCs
PYKOBOACTBOBAThCS c(HOPMUPOBAHHOM BHYTPEHHEH! MTO3UIMEH TMIHOCTH, CHCTEMOH LIEHHOCTHBIX OPHEHTALMH, IO3UTUBHBIX BHYTPEHHUX YOk ICHHIA,
COOTBETCTBYIOIIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCHICKOro OOLIECTBA, PACLIMPEHHE >KM3HEHHOIO OIbITA M OINBITa JEATENBHOCTU B IIpOLEcce
peayI3aliy OCHOBHBIX HAIPABJICHUH BOCIHTATEIEHOM AESTEIHHOCTH, B TOM YHCIIE B YACTH:

1) rpaaancKoro BOCIIMTAHUS:

c(OpMUPOBAHHOCTD TPAKAAHCKOH MO3ULIMH 00YUAIOIIErocsi KaK AKTHBHOTO W OTBETCTBEHHOTO YJICHA POCCHIICKOTO 00IIecTBa;

0CO3HAHHE CBOMX KOHCTUTYLIHOHHBIX IIPaB H 00s13aHHOCTEH, yBa)keHHE 3aKOHA H IIPAaBOMOPSIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH IEATENLHOCTH NP CO3NAaHUH y4eOHBIX NIPOEKTOB, PENICHUH yYeOHBIX M IT03HaBaTENbHBIX 3a/1ad,
BBIIIOJIHEHUH OHOJIOTHYECKHX HKCIEPUMEHTOB;

CHOCOOHOCTD ONPEENsATh COOCTBEHHYIO MO3ULHIO 110 OTHOLIEHUIO K SIBJICHHSM COBPEMEHHOM KU3HU U OOBSCHATD €€;

yYMEHHe YUHTBIBAaTh B CBOUX JEHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aHMOACHCTBHS TI0AEH € pa3HBIMU YOEKACHUSIMH, KYJIbTYyPHBIMU
LEHHOCTSIMH M COLMAIBLHBIM II0JIOKEHUEM;

TOTOBHOCTh K COTPYZHHYECTBY B IIPOIECCE COBMECTHOTO BBIIOJHEHMS y4eOHBIX, TO3HABATEIBHBIX U HCCIIEOBATEIBCKHUX 3alad,
YBaXXUTEJIHHOI'O OTHOLICHUS K MHEHHIO OIIIOHEHTOB IIPH 00CYKIEHHHU CIIOPHBIX BOIIPOCOB OHOIOIHYECKOTO CONCPIKaHUS;

TOTOBHOCTb K TYMAHHTAPHOI H BOJOHTEPCKOI AeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHICKON IPaXKAAHCKOH HACHTHIHOCTH, TATPHOTH3MA, YBOKEHHS K CBOEMY HapOIy, IyBCTBA OTBETCTBEHHOCTH IIEPEN
Poaunoii, roproctu 3a cBoii kpai, cBoro PoinHy, cBOii SI3BIK M KYJIBTYPY, IIPOILIOE M HACTOSIIEE MHOTOHAIIMOHAILHOTO Hapoa Poccum;

LIEHHOCTHOE OTHOLIEHHE K HPHPOJHOMY HACIEAUIO M MaMATHUKAM IPUPOABL, DOCTIKeHusM Poccun B Hayke, HCKyCCTBe, CHOPTE,
TeXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIIEHHMBATh BKIJIAJ{ POCCUIICKUX YUEHBIX B CTAHOBJICHHE U Pa3BHTHE OMOJIOTMH, NOHUMAHUS 3HAUYCHUs OHOJIOTHH B ITO3HAHUU
3aKOHOB IIPHPOJIBI, B )KU3HU Y€IOBEKa M COBPEMEHHOTO O0IIECTBa;

upeiinas y6exxIEHHOCTb, TOTOBHOCTD K CITy K€HUIO H 3aiuTe OTedecTBa, OTBETCTBEHHOCTSH 3a €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSI:

OCO3HaHHE AyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHIECKOTO TIOBE/ICHIIS;

CIIOCOOHOCTH OLICHMBATh CUTYAIUIO ¥ IPHHUMATh OCO3HAHHBIE PELICHNUS, OPHEHTHPYSICh Ha MOPAIbHO-HPaBCTBEHHBIE HOPMBI U IEHHOCTH;

0CO3HAHHE JIMYHOTO BKJIAJa B IOCTPOECHHE YCTOHUHBOTO Oy IyILero;

OTBETCTBEHHOE OTHOLICHHE K CBOMM POIHUTENSAM, CO3JAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO MPHHSTHUS IIEHHOCTEH CeMEeHHOH >KH3HH B
COOTBETCTBUH C TPaJUIMAMHU Hapoos Poccun;

4) 3cTeTHYECKOr0 BOCITMTAHUS:

ICTETHYECKOE OTHOIICHHE K MUPY, BKIIFOYAsl SCTETUKY ObITa, HAYIHOI'0 M TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX
OTHOILICHHI;

TIOHUMaHHE YMOLIMOHAIBHOTO BO3/ICHCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIP@XKEHHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMIICHUE NIPOSIBIIATH KadeCcTBA TBOPUECKOM JINIHOCTH;

5) ¢pusnueckoro BocnuTaHusi, GOPMUPOBAHMSI KYJILTYPHI 310POBbSI H YMOLHOHATILHOTO 6.1ar0NOTY s

MOHMMaHKe M pealli3allys 370pOBOro M 0e30macHoro obpasa KU3HHU (340pOBOE NMHUTAHHUE, COOJIOJEHHE TMTHEHUYECKUX IPaBHI H HOPM,
cOalaHCHPOBAHHBINA PEKUM 3aHATHH U OTIBIXA, perysapHas GH3uuecKas aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOLICHHS K
CcOOCTBEHHOMY (DM3NYECKOMY M TICUXHYECKOMY 37I0POBBIO;

TIOHUMAHHE [IEHHOCTH NPaBUJI HHIUBUIYaIbHOTO H KOJUIEKTUBHOTO 6€3011acHOr0 MOBECHHS B CHTYALMSX, YTPOXKAIOLINX 37I0POBBIO U )KU3HU
JTFOJICH;

OCO3HAHHE NOCIIEACTBIN U HEPHATHS BPETHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOT0JIsl, HAPKOTHKOB, KypPEHHU);

6) Tpya0BOro BoCIMTAHMSI:

TOTOBHOCTb K TPYZy, OCO3HAHUE IEHHOCTH MacTePCTBa, TPYIOII00HE;

TOTOBHOCTb K AKTHBHOH AESITEIBHOCTH TEXHOJIOTMYECKOH U COIMAIBHOI HAaIpaBIEHHOCTH, CIOCOOHOCTh HHHUIMUPOBATH, IIIAHUPOBATH U
CaMOCTOSTENBFHO BBITOJHSTH TAKYIO IESTEIBHOCTE;

HMHTEPEC K Pa3IMYHbIM cepam mpodeccHoHaTbHON NeITeNbHOCTH, YMEHHE COBEpILATh OCO3HAHHBII BEIOOP Oyaymiel npodeccun u
peanu30BBIBAT COOCTBEHHBIC )KU3HCHHbIC IIIAHBI;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHUIO 1 CAMOOOPA30BaHHUIO Ha IPOTSHKEHUH BCEH )KU3HU;



7) 9K0JIOrH4eCcKOro BOCHUTAHMS:

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOLICHHE K PUPOJIC KaK HCTOUHHKY JKH3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMSI;

OBBIIICHHE YPOBHS AKOJOTHYECKOM KyJIBbTYpBI: IPHOOPETCHHE OIBITA MIIAHUPOBAHKS TOCTYIIKOB U OLICHKH MX BO3MOJKHBIX IOCICICTBHIA IS
OKpYKaroLeil Cpeas;

0CO3HaHHE MII0GAIBHOTO XapaKkTepa 9KOJIOTHIECKUX IIPOBIIEM U ITyTeH MX PeIeHHs;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOPETAEMbIC HPHM HM3YYCHHH OWOJIOTHM 3HAHWS M YMEHHS IPU DPELICHHH NpoOJieM, CBS3aHHBIX C
PALMOHANIBHBIM TIPHPOJIONONB30BaHHEM (COOIIIOICHNE TIPABUII [IOBESACHHS B IPUPO/IC, HAIPABJICHHBIX HA COXPAaHEHHE PABHOBECHS B IKOCHCTEMaX,
OXpaHy BH/IOB, DKOCHCTeM, Oroctepsl);

AKTUBHOE HENpHSATHE [CHCTBUH, IPUHOCAIIMX BPEX OKPYKAIOLICH NPHPOIHOH Cpeie, yMEHHE HPOrHO3MPOBATH HEOIArONPHSITHBIC
9KOJIOTMYECKHE [OCICACTBHS IPESAIPUHUMAEMBIX ICHCTBHI U IPEJOTBPAILATD KX,

HaJIMYHE PA3BHTOTO IKOJIOIHYECKOr0 MBIIUICHHS, 9KOJIOTHYECKON KYJbTYPbI, OIBITA IESTEIbHOCTH YKOJIOTHYECKON HAMPABICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI MMH B II03HABATEIbHON, KOMMYHHKATHBHOW M COLMAIIBHON MPAKTHKE, TOTOBHOCTU K yYacCTHIO B [IPAKTHYECKON AEATEIbHOCTH
9KOJIOTHYECKON HAIPaBICHHOCTH;

8) eHHOCTH HAYYHOT0 MO3HAHMS:

cOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOI IPAKTHKH, OCHOBAHHOTO
Ha JIHJIOre KyJIBTYp, CIIOCOOCTBYIOIETO OCO3HAHHIO CBOETO MECTA B ITOJIHKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YNTATEIBCKON KYJIBTYPhI KaK CPEICTBA B3aUMOACHCTBHISI MEXKY JIFOABMH M II03HAHUS MHUPA,;

[OHMMaHHE CIEeU(UKNA OHONOTHH KaK HAyKH, OCO3HaHWs € poiu B ()OPMHPOBAHHHM PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3[aHHU
LIEJIOCTHOT'O HPEJICTABJICHHS 00 OKPYXKAOIIEM MHpPE Kak O eJMHCTBE IIPUPO/IbI, YeI0BeKa U OOLIECTBA, B IIO3HAHWH IPUPOIHBIX 3aKOHOMEPHOCTEH 1
pereHnH Mpo6IeM COXpaHEHHUs! IPUPOJHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH Il COBPEMEHHOM LMBHIIM3ALHN: 00CCIICYCHHSI HOBOTO YPOBHS Pa3BHTHSI MEIAMLHHBI, CO3TaHHE
[EPCIEKTHBHBIX OHOTEXHOJIOTHH, CIHOCOOHBIX PEIIAaTh PECYPCHBIC MPOOIEMBI Pa3BUTHS YEIOBEYECTBA, MOMCKA IyTeH BBIXOJA W3 IJI00AIBHBIX
9KOJIOTHYECKHX MpoliieM © obecredeHus: Iepexoga K YCTOHYMBOMY Da3BHTHIO, PALMOHANBHOMY HCIIOJIB30BAHHIO MPHPOIHBIX PECypCoB U
(hOpMHPOBAHHIO HOBBIX CTAHIAPTOB JKU3HH;

3aHHTEPECOBAHHOCTD B [OJyYCHNH OHONOrHYECKHX 3HAHUIT B LIEJISX IOBBIIEHHS OOLIeH KyJIbTypbl, €CTECTBEHHO-HAYYHON IPAMOTHOCTH, KaK
COCTaBHOM 4acTh (yHKIHOHAJIBHON ITPAaMOTHOCTH 00YYaroIuXCst, HOPMHUPYEMOii IIPH U3y4IEHHN OHOJIOTHH;

[OHMMaHHE CYIHOCTH METOJOB MO3HAHHsI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOJIb30BATh MOJIyYaeMble 3HAHUS JUIS
aHa/mM3a 1 OOBSICHEHMs! SBJICHUN OKPY)KAIOLIEro MHUpa M [POMCXOSIINX B HEM H3MEHEHHM, YMEHHE JiejaTh 0O0CHOBAHHbIC 3aK/IIOUCHHS Ha OCHOBE
HayYHBIX (PAaKTOB M MMEIOLIMXCS JAHHBIX C LEJIBIO MOJIyYCHHS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHHS Ul PELICHHs MPOOJIeM B PEaIbHBIX JKM3HCHHBIX CHTYALMsIX;

0CO3HAHHE LIEHHOCTH HAYYHOM 1eSTebHOCTH, TOTOBHOCTb OCYIIECTBIISITh IPOSKTHYIO H HCCISA0BATEIbCKYIO ASSTEIbHOCTD HHMBULY JIHO
U B IpyIIIe;

TOTOBHOCTb M CIIOCOGHOCTH K HENPEPBIBHOMY 00pa30BaHHUIO M CaMOOOPA30BaHHUIO, K aKTHBHOMY IOJyYECHUIO HOBBIX 3HAHMIT 110 GHOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH II0TPEOHOCTAMHU.

METANPEIMETHBIE PE3YJIbTATbI

MertanpeMeTHbIE Pe3ysIbTaThl OCBOCHUs Y4eOHOro mpeaMera «bBroNOrHs» BKIIOYAIOT: 3HAYMMbIE UL (POPMHUPOBAHMS MHUPOBO33PCHUS
o0ydaromuxcs: MeXAUCIUIUTHHAPHBIE (MEKIIPEAMETHBIC) OOICHaYYHbIe IOHATHS, OTPaXKAIOIHe [eJOCTHOCTh HayYHOH KapTUHBI MUpa U CHELHPHKY
METO/I0B MO3HAHHs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPrHs, SBICHUE, IPOLECC, CUCTEMA, HAy4YHBIH (haKT, IPUHILIKII, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIICOBaHHE, HAOIIONCHHE, W3MEPEHHE, SKCIEPHUMEHT M APYIHX), YHUBEpCAlbHBIC YdeOHbIe ACHCTBHUS
(mo3HaBaTeNbHBIE, KOMMYHHMKAaTHBHBIE, DEryJSITUBHbIE), oOecneuuBaroniue (GopMupoBaHue (YHKIMOHAIBHON TPAMOTHOCTH U  COLMAIBHOU
KOMIIETCHIMH OO0YyYaIOIHUXCsl, CIIOCOOHOCTh OOYYArOIMXCs HCHOJIB30BATh OCBOCHHBIE MEXIUCIHILUIMHAPHBIE, MHPOBO33pEHUECKHE 3HAHUS U
YHHBepcalbHbIe yaeOHbIe NeiCTBUS B TO3HABATENIBHOM M CONMAIBLHON ITPaKTHKeE.

MertanpeqMeTHbIE Pe3yIbTaThl OCBOCHHUS IPOTPAMMBI CPETHETO 001Iero 00pa3oBaHus JOKHBI OTPaXKaTh:

OBiagenne yHUBEPCAIbHBIMH Y4eGHBIMH MO3HABATEIbHBIMH JeiiCTBHSIMU:

1) 6azoBble JIOrHYecKHe AeiicTBUS:

CaMOCTOSTENIBHO ()OPMYJIIPOBATH U aKTYaIH3UPOBATh IIPOOIEMY, PACCMATPHBATh €€ BCECTOPOHHE;

HCTIONB30BaTh NPH OCBOCHUM 3HAHUH NMPUEMBI JIOTHYECKOTO MBINUICHHS (aHAIN3a, CHHTEe3a, CpaBHEHWs, KIacCH(HUKAINH, 0000IIEeHNs),
PacKphIBaTh CMBICT OMOJIOrMYECKHX MOHATHH (BBIACIATE MX XapaKTEPHBIC IPH3HAKH, yCTAHABIHBATh CBSI3U C APYTUMH MOHATHIMH);

OIIPE/ICIIATH LN JESITeILHOCTH, 3a/JaBast TapaMeTPbl K KDUTEPHH UX JIOCTHKEHHUS, COOTHOCHTD PE3yJIbTaThI ACATEIHOCTH C TOCTABICHHBIMH
LEISIMHE;

HCTIONB30BaTh OUOJIOTHYECKHE IOHSTHS VISl 00BsICHEHNS (DAKTOB U SIBJICHHI )KUBOH IIPHPOJIBI;

CTPOUTH JIOTHYECKHE PAacCyKIACHUsS (MHIYKTHBHBIC, JCAyKTHBHBIC, O aHAJOTMM), BBIBISTH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B
paccMaTpUBaeMBIX SBICHUSX, (JOPMYIIHPOBATH BEIBOIBI H 3aKIIFOUCHHS;

HPUMEHSI T CXEMHO-MO/ICTIbHBIE CPEICTBA JUTS IPE/ICTABICHHUS CYIIIECTBEHHBIX CBSA3CH M OTHOLICHHUH B H3y4aeMbIX OHOJIOrNYECKHUX 00BEKTaX,
a TaKXe TPOTUBOPEYHH PA3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX HH)OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabatbIBaTh IUIAH PEIICHHS IPOOIEMBI C YUETOM aHAIN3a UMEIONUXCS MaTepHAIbHBIX U HEMaTePHAIbHBIX PECYPCOB;

BHOCHTB KOPPEKTHBEI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3yIHTATOB LEJISIM, OLICHUBATH PUCKU OCIIEACTBUH eITEIEHOCTH;

KOOP/IMHUPOBATD U BHIIIOJIHATH PabOTy B YCIOBHSX PEabHOTO, BUPTYAIEHOTO U KOMOMHHUPOBAHHOTO B3aHMO/ICHCTBHS;

pa3BHUBATh KPEATHBHOE MBIIIICHHUE [PH PELUICHHHN )KH3HEHHBIX IPOOIEM.

2) 6a3oBbIe HCCIeI0BATEIBLCKHE el CTBHUS:

BJaJICTh HAaBBIKAMH Y4eOHO-HCCIIEI0BATEILCKON M NMPOEKTHOH NESTENPHOCTH, HaBBIKAMH Pa3pelIeHHs] IpoOieM, CIOCOOHOCTBI0 U
TOTOBHOCTBIO K CAMOCTOSTEIBHOMY [OMCKY METO/IOB PELICHHS IPAKTUYECKUX 3a/[a4, IPUMEHCHHIO PA3IMYHbIX METO/IOB IIO3HAHNS;

HCIOJIB30BATh Pa3IMYHbIC BU/bI JSATCIBHOCTH O TOJTYy4YEHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH, MPEOOPA30BaHUIO U MPUMEHCHHUIO B
Y4eOHBIX CUTYaIHIX, B TOM YHCIIE IPH CO3JaHUU yIeOHBIX U COLMATIBHBIX IPOEKTOB;

(hopMHpOBaTh HAyYHBIH THIT MBIIUICHHS, BIAICTh HAYYHON TEPMHHOJIOTHEH, KITIOUEBBIMH ITOHSTHSIMH H METOJJAMH;

CTaBHTH ¥ (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTeNbHOI ASSATEIbHOCTH H )KU3HEHHBIX CUTYAIINIX;



BBISBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3H M aKTyaJIM3UpOBaTh 3a/1auy, BBIABUIATh TUNOTE3Y €€ PELICHHs, HAXOUTh apryMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KAEHUH, 3a1aBaTh IapaMeTpPhl U KPUTEPUH PEILICHUS;

aHANIU3UPOBATh MOTyUYEHHBIC B XO/I¢ PeIICHHS 3a1aUl Pe3yJIbTaThl, KPUTHUECKHU OL[CHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE
B HOBBIX YCIIOBHSIX;

JlaBaTh OLICHKY HOBBIM CUTYaLlHsIM, OLICHUBATh IIPUOOPETEHHBII OIIBIT;

OCYILECTBIIATH LEJICHAPABIICHHBIH ITOUCK IEPEHOCA CPEJICTB U CIIOCOOO0B ACHCTBUSA B IPO(DECCHOHAIBHYIO CPEIy;

YMETb [IEPEHOCUTD 3HAHUS B I03HABATEIIbHYO M IPAKTUYECKYIO 00JIaCTH KU3HEACATEIbHOCTH;

YMeTb HHTETPHPOBATh 3HAHHS U3 PAa3HBIX IPEAMETHBIX obacTeil;

BBIJIBUTATh HOBBIE HIEH, NIpeJIaraTh OPHIUHAIBHbIC IOAXOABI H PELICHNUS, CTaBUTh IPOOJIEMBI U 3a/1aul, JOITyCKAIONIHe AIbTepPHATUBHBIC
peIeHns.

3) padora ¢ undopmanueii:

OPHEHTHPOBAThCS B PA3JIMYHBIX UCTOYHHKAX MH(POpMauuK (TeKcTe yueOHOro nocobusi, Hay4HO-NOIMYISAPHOIl IMTepaType, OHOIOrHYECKHUX
CJIOBapsX U CIIPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHAIM3HPOBaTh HH(POPMALINIO PA3INYHBIX BUJIOB U (OPM IIPEACTaBICHHS,
KPUTHYECKU OLEHHBATh €€ 0CTOBEPHOCTh U HEIIPOTUBOPEYHBOCTS;

(hopMyIMpOBaTh 3aNPOChl U NPUMEHATH Pa3iIMYHbIE METOIBI IPU IOMCKE M OTOOpEe OMOJIOrHYecKoil MH(pOpMannH, HEOOXOAMMOH Ui
BBITIOJTHEHHUS y4eOHBIX 3a/1a4;

pHOOpeTaTh OINBIT HCHOJB30BAHUS HMH(YOPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYyJbTYpy aKTHBHOIO
HCTIONB30BAHNS PA3INYHBIX OMCKOBBIX CHCTEM;

CaMOCTOSTENBHO BEIOMPATh ONTUMAIBHYIO ()OpMy IpEeICTaBICHHs] OHOIOTHIecKoil HH(popManuy (CXeMBI, TpauKH, AUATPAMMBI, TaOJIUIBL,
PHCYHKH H JPYTOE);

HCHOJIb30BaTh HAYYHbII S3bIK B KAUeCTBE CPEACTBA IPH padoTe ¢ OGuonornyeckoil MHGopManueii: IpUMeHATh XUMHUYECKHE, GU3NIECKUe 1
MaTeMaTHYECKUE 3HAKH M CUMBOJIbL, (HOPMYIIbI, a00peBHaTypy, HOMEHKIIATYPY, HCIIOJIb30BATh H MPEOOPA30BHIBATE 3HAKOBO-CHMBOJINYECKUE CPEJICTBA
HATJISIHOCTY;

BJIAJIETh HABBIKAMH PACIIO3HABAHUS U 3aIIUTHI HH(POPMAINH, HHPOPMAIIMOHHON O6€3011aCHOCTH JIMYHOCTH.

OBajeHne yHUBePCAJIbHBIMH KOMMYHHKATHBHBIMH /1€l CTBUSIMH

1) o6uenue:

OCYIIECTBIATH KOMMYHHKAIIMU BO BCEX cepax KM3HM, aKTHBHO y4acTBOBATH B JIMAJIOTE MM JUCKYCCHH IO CYIIIECTBY 00CYKIaeMOii TeMBbI
(yMeHHe 3a1aBaTh BOIIPOCHI, BHICKA3bIBAaTh CYXKIICHHs OTHOCHTEIIEHO BBITIOJHEHHS TpeJIaraeMoil 3a1aur, y9UThIBATh HHTEPECHI M COTJIACOBAHHOCTh
MIO3UIUH IPYTUX YYaCTHUKOB AUAJIOra WM JUCKYCCHH);

pacro3HaBaTh HeBepOaJIbHbIC CpeJCTBA OOMICHNUS, TOHMMATh 3HAUYCHHUE COLMAJIBHBIX 3HAKOB, IPEANOCHUIOK BOSHUKHOBEHUS KOH(INKTHBIX
CHTYaIUii, yMETh CMAr4aTh KOHQINUKTHI U BECTH NIEPErOBOPDI;

BJIAJIETh Pa3JIMYHBIMH CIIOCOOAMHU OOLIECHUS ¥ B3aUMOACHCTBHS, IOHMMATh HAMEPEHHUS IPYTHUX JIIOACH, IPOSBIIATH yBAXKUTEIHHOE OTHOIICHUE
K coOeceTHUKY U B KOPPEKTHOH (hopme GopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JJOTHYHO M3/1araTh CBOIO TOUKY 3PEHHS C UCIIONB30BAHHEM SI3bIKOBBIX CPEICTB.

2) coBMeCTHAs eSITENbHOCTD:

MIOHMMATh U UCIIOJIb30BATh NPEUMYILECTBA KOMAaHIHOW M MHAMBUIYaJIbHOM pabOThI IPU PELIEHUH OUOIOrHYeCKON TPoOIeMbl, 000CHOBBIBATH
HEOOXO0AUMOCTb IPUMEHEHHUS IPYIIOBBIX (OPM B3aUMOJEHCTBHS MPU PELICHUH Y4eOHO! 3a1aui;

BEIOMpATh TEMAaTHKy M METOJBI COBMECTHBIX ACHCTBHH ¢ y4€TOM OONIMX HMHTEPECOB U BO3MOXKHOCTEH Ka)KAOTO WiIeHa KOJUICKTHBA,

MIPHHUMATh LIEJIM COBMECTHOH JIeATEIbHOCTH, OPTaHU30BbIBATH U KOOPAUHUPOBATD AEHCTBHSA IO €€ JOCTUKEHHIO: COCTABIIATH IUIaH IHCTBH,
pacrpeneniTh poiu ¢ yu€ToM MHEHUI YHaCTHUKOB, 00CYK/1aTh Pe3yJIbTaThl COBMECTHOM paboThl;

OIIEHMBATh KaUYECTBO CBOETO BKJIAJIA M KAXKJIOTO yJaCTHHKA KOMaH/IBI B OOIINI pe3yJbTaT 1o pa3paboTaHHBIM KPHTEPHIM;

IpeIaraTh HOBbIE IPOEKTHI, OLIEHUBATH HEHU C MO3HIIMU HOBU3HBI, OPUT MHAIBHOCTH, IPAKTUIECKON 3HAUMMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATErHUEcKOe IOBEACHUE B PA3IHYHBIX CHTYalUsX, IPOSBIATH TBOPUYECTBO U BOOOpakeHHE, OBITH
HMHUIMATUBHBIM.

OBiajgenne yHUBePCAIbHBIMH PEryIsITHBHBIMH JeiicTBHIMU:

1) camoopranu3zanusi:

HCTIONB30BaTh OUONOTUYECKUE 3HAHUS JUIS BBISIBICHUS IPOOIEM U UX PEILEHHs B )KU3HEHHBIX U yIeOHBIX CHTYaIUsAX;

BBIOMpATh HA OCHOBE OUONOTHYECKUX 3HAHHUHN I[eJIeBble U CMBICIOBBIE YCTAHOBKH B CBOMX JCHCTBHAX H IOCTYIKAaX [0 OTHOIICHUIO K )KUBOU
MIPUPOJIE, CBOEMY 3I0POBBIO U 3[J0POBBIO OKPY>KaIOIIHUX;

CaMOCTOSTENIBHO OCYIIECTBIIATh [O3HABATENBHYIO JESTEIbHOCTD, BBIBIATE IPOOIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIC 3a1a4H B
00pa30BaTeNbHON JEATENbHOCTU U XKU3HEHHBIX CUTYaIINsIX;

CaMOCTOSATENbHO COCTABIIATD IIAH PELIeHUs IPOOIEMbI C YIETOM HUMEIOLIHUXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIOYTCHHH;

JIaBaTh OLICHKY HOBBIM CHTYALIHsIM;

PacCIIUPSTH paMKH yueOHOTO IIpeAMeTa Ha OCHOBE JIMYHBIX NIPeANOYTeHUI;

JIeaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €TI0, OPaTh OTBETCTBEHHOCTD 32 PEIICHNE;

OIIEHNBATh IPHOOPETEHHBIH OITBIT;

croco6cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIHPOKOH SPYAULUM B PA3HBIX OONACTAX 3HAHUH, MOCTOSIHHO IOBBLIMIATH CBOI
00pa3oBaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHTb KOPPEKTHBEI B JICATEIbHOCTD, OLIEHHBATh COOTBETCTBHE PE3yIbTATOB IIEISIM;

BJIAJICTh HAaBBIKAMH MTO3HABATEIIBHON pedIeKCHI KaK OCO3HAHHs COBEPIIAEMBIX JICHCTBUI M MBICIMTENBHBIX MPOILECCOB, UX PE3yIIbTaTOB U
OCHOBAHHIA, NCIIOIB30BATh MPHEMBI PeIICKCHI TS OLIEHKH CUTYaIWH, BHIOOpa BEPHOTO PEIICHHS;

YMeTb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHHS 110 HX CHIDKEHHIO,

MIPUHIMATh MOTUBBI M QPI'yMEHTBI IPYTHX IPH aHAIIH3E PE3y/IbTaTOB JAeITeIEHOCTH;

3) npunsTHE CeOsT M APYTHX:

TPHHAMATh ce0sl, TOHMMask CBOM HEJJOCTATKH! M JOCTOMHCTBA,;

MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTHX IIPU aHAJIN3€ Pe3yIbTaTOB NEsATEIbHOCTH;

IIPU3HABATh CBOE MPABO H NPABO JPYTUX Ha OIIHOKH;
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pa3BuBaTh CIOCOOHOCTD TIOHUMATh MHUD € IO3ULIUH APYTOro 4€jI0BEKa.

NPEJIMETHBIE PE3YJIBTATBI

IpenmeTHbIe pe3yapTaTsl ocBoeHust mporpammsl COO no 6ronoruu Ha 6a30BOM ypOBHE BKITIOUAIOT Crienu(uuecKie A1 yaeOHOro peaMera
«buonorus» Hay4HbIC 3HAHMS, YMEHHS M CHOCOOBI JICHCTBHUI 10 OCBOCHMIO, MHTEPIPETALUN U NPeoOpPa30BAHUIO 3HAHUH, BUIBI ACATEIBHOCTH 110
TOJIy4CHHIO HOBOTO 3HAHUS U IPUMECHEHHUIO 3HAHMII B PAa3JIMYHbBIX y4eOHBIX CHTyalUsX, a TAKXKE B PEalIbHBIX XKU3HCHHBIX CUTYALHsX, CBS3AaHHBIX C
Guonorueii. B nporpamme npeMeTHbIe pe3yIbTaThl IPEACTABICHBI 110 FOJaM 00yUCHHUSL.

IpenmeTHBIe pe3yabTaThl OCBOSHHUS yaeOHOro npeameta «buonorus» ¢ 10 kracce TODKHBI OTpaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTe U POJIU OMOIOTHH B CHCTEME HAayJYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAyYHON KapTHHBI MHPA M HAyYHOTO MUPOBO33PEHUS, O BKJIAJe POCCHICKUX U 3apyOeKHBIX yUEHBIX-OHOIOTOB B Pa3BUTHE OUOJIOTUH,
(hyHKIMOHAIBHON TPAMOTHOCTH YeIOBEKa JJIsI peLICHUS KU3HEHHBIX 3371a4;

YMEHHE PACKpPBIBATh COJACPKaHME OMOJIOTMYECKUX TEPMHHOB M IOHSATHIH: KU3Hb, KJIETKA, OpPraHU3M, MeTabonu3M (OOMEH BelecTB U
MPEBPAILEHUE 3HEPIruM), TOMEOCTa3 (caMOperyJsilus), YpPOBHEBas OpraHM3alMs >KUBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PENpOmyKLHS),
HACJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHe H3/1araTh OHOJIOrHYEeCKHe TEOPHH (KIeTOUHAs, XpPOMOCOMHAs, My TaIl[HOHHAs, IICHTPAIbHAs JOrMa MOJICKYIISIPHON OHOJIOTHH), 3aKOHBI
(I'. Menpens, T. Moprana, H. 11. BaBuioBa) u ydeHus (0 IEHTpax MHOTrooOpas3usl M IPOUCXOXKACHUS KyIbTYpHBIX pacteHuil H. V. BaBuiosa),
OIIpEe/IeTIATh TPAHUIIEI HX IIPHMEHHMOCTH K KUBBIM CHCTEMAM;

YMEHHME BIIaJIeTh METOAMU HAY4HOT'O O3HAHHS B OHOJIOTHH: HAOJII0ICHUE U OIICAHUE KMBBIX CUCTEM, TIPOLIECCOB U ABJICHUI, OpraHU3aLys
U NIPOBeJieHHe 6MOIO0rHYECKOro SKCIIEPUMEHTA, BBIIBHKEHUE TUIOTE3b], BEIIBICHHE 3aBUCUMOCTH MEXK]y MCClIelyeMbIMH BEIUUYHHAMH, OObsSCHEHHE
TIOJTy4EHHBIX PE3YJIbTaTOB, UCIOJIb30BAHHbBIX HAYYHBIX IIOHATHH, TEOPUI M 3aKOHOB, yMEHHE A€JaTh BHIBO/IbI HA OCHOBAHHH HOIYUEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIETATH CYIIECTBEHHbIE IIPU3HAKH BHPYCOB, KJICTOK MIPOKAPHOT U DYKAPUOT, OJHOKIETOUHBIX 1 MHOTOKIETOYHBIX OPTaHU3MOB,
0COOEHHOCTH IPOIIECCOB: OOMEHA BEIIECTB M IPEBPAIICHHSA SHEPTHM B KIETKe, (DOTOCHHTE3a, IIACTHYECKOTO M IHEPreTHYEecKOro OOMeHa,
XEMOCHHTE3a, MUTO03a, Meli03a, OIIOJOTBOPSHNUSI, PA3MHOXKEHH S, HHAMBUIYaIbHOTO Pa3BUTHS OpraHU3Ma (OHTOreHe3);

YMEeHHE IPHMEHSTH NOTy4eHHbIC 3HAHHS U1 OOBSICHEHUsS] OMOIOTHYECKUX TIPOLECCOB U SIBIICHUH, JUIS IPUHATHS NIPAKTHYECKHX PEIICHH B
TIOBCE/JHEBHON JKM3HHU C IENIbI0 00ecIedeHns] 6e30MacHOCTH CBOETO 3/I0POBbS M 310POBbsS OKPY)KAIOIIMX JIFOJEH, COOMI0IEHHT HOPM I'PaMOTHOTO
MOBEICHUS B OKPY>KaroLlel IPUPOIHOI cpesie, TOHMMaHUEe HEOOXOAMMOCTH MCIIOJIb30BaHUsI JOCTHKEHUH COBPEMEHHOM OMOIOrUU U OMOTEXHOJIOT Uit
JUISL PAllMOHATIBHOTO IIPUPOAOIONB30BAHHS;

yYMEHHE peIlaTh 3JIeMEHTapHble IeHeTHYEeCKHe 3aJayl Ha MOHO- U IUTHOpHIHOE CKpEHIUBAHME, CLEIUICHHOe HAcleOBaHUE, COCTaBIATH
CX€MBI MOHOTHOPHIHOTO CKPEIUBAHHUS IS IIPEACKAa3aHNs HacJIeJOBAaHHS IPH3HAKOB Y OPTaHM3MOB;

YMEHHUE BBIIOJIHATH J1a00PATOPHbBIE M IPAKTHYECKHE paboThl, COOII0AATh IIpaBHiIa IpH paboTe ¢ yueOHbIM U 1a00paTOpHBIM 000PYA0BAHUEM;

YMEHHE KPUTHIECKH OLICHUBATH ¥ HHTEPIPETHPOBATh HH(POPMALIO OHOJIOTHYECKOTO CONEPKAHMS, BKIFOYAIONIYIO IICeBJOHAYIHbIE 3HAHUS
13 Pa3IMYHBIX MCTOYHUKOB (CpelcTBa MAaccOBOM MH(OpPMaLNH, HayYHO-TIONMYJISIPHBIE MaTepUabl), STHUSCKHE aCIIeKThl COBPEMEHHBIX HCCIICIOBaHHI
B OMOJIOTUH, MEUIMHE, OHOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE MICHMEHHBIE H YCTHBIE COOOIIEeH s, 00001ast OMOIOTHIeCKyI0 HHYOPMALHIO U3 HECKOJIBKUX HCTOYHUKOB,
rPaMOTHO MCHOJIB30BATh OHATUHHBIN anmapar OUOJIOTHHU.

IpenmeTHBIe pe3yIbTaThl OCBOCHHS yaeOHOro npeamera «bronorus» ¢ 11 kracce RODKHBI OTpaxaTh:

c(hOpMUPOBAHHOCTb 3HAHUH O MECTe U POJIM OMOIOTMH B CHCTEME HAayYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B ()OPMUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAyYHOH KapTHHBI MUpa M HAyYHOTO MUPOBO33PEHUS, O BKJIAZe POCCHICKUX U 3apyOeKHBIX yUEHBIX-OHOJIOTOB B Pa3BUTHE OMOJIOTUH,
(DYHKIMOHAIBHON IPaMOTHOCTH YEJIOBEKa JUIsl PEICHHS KU3HEHHBIX 3a/1a4;

YMEHHE DacKpbIBaTh COJACP)KAHHE OMOJIOTHYECKHX TEPMHHOB M MOHSTHIl: BHM, MOMYJSLHS, T€HO(DOHM, SBONIOLHS, ABIKYIIUE CHIIBI
(pakTOpBI) DBOJIOLMH, MPHCIIOCOOIECHHOCTh OPTAaHU3MOB, BHI000Pa30BaHKE, IKOIOTHYECKHe (HaKTOPbI, IKOCHCTEMa, MPOIYLIECHTHI, KOHCYMEHTHI,
PEIyLeHTHI, IIeTIN ITaHMs, YKOJIOTHYeCcKasl TUpaMuia, OHoreoneHo3, onocdepa;

YMeHHE u3Jlarath OHOJIOTHYEeCKHe TeopuH (dBoironuoHHas Teopust Y. JlapBHHA, CHHTETHYECKash TEOPHS OBOJIOLHH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoxpnueBoro cxoxctsa K. M. Bopa, depenoBaHus ITIaBHBIX HampasieHuil u myteil sBomormu A. H. CeBeprosa, ydeHHS O
6uocdepe B. . BepHaickoro), onpeaensThb rpaHALBI UX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

yMeHH€ BIaZeTh METOAaMU HayYHOT'0 IO3HAHHS B OHOJIOTHU: HAOTIOAEHUE U OIIHCAHHE KUBBIX CUCTEM, IIPOLIECCOB U SIBTIEHUIT, OpraHu3anus
U TIPOBeZIeHHe OHOIOTHIECKOro SKCIIEPHMEHTA, BBIABIDKCHNE TUIIOTE3b], BHIBICHHE 3aBUCUMOCTH MEXKy HCCIIeAyeMbIMH BeIUUYHHAME, OOBACHEHUE

TIOJTy9eHHBIX Pe3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX OHSATHI, TEOPHIl M 3aKOHOB, yMEHHE JIeJIaTh BEIBOIBI HA OCHOBAHHY ITOTyYECHHBIX PE3yJIbTaTOB;
YMEHHE BBLIETATH CYIIECTBEHHBIC IPU3HAKH CTPOCHHUS OHOJIOTMYECKHX OOBEKTOB: BUJOB, IOITYJISIUH, HMPOMYLEHTOB, KOHCYMEHTOB,
PEIYIEHTOB, OHOTEOIEHO30B M YKOCHCTEM, 0COOEHHOCTH TPOIIECCOB: HACNEACTBEHHOH M3MEHYNBOCTH, ECTECTBEHHOTO 0TOOpA, BUI000pa30OBaHMS,
IPHUCIOCOOICHHOCTU OPTraHU3MOB, NEHCTBHS DKONOTMYECKUX (haKTOpOB HAa OPraHU3MBI, IEPEeHOCAa BELIECTB M IOTOKA SHEPIUH B JKOCHCTEMAX,
AHTPOIOTeHHBIX H3MEHEHHH B 9KOCHCTEMAX CBOEIT MECTHOCTH, KpYyrOBOPOTa BEIIECTB M OMOTe€OXMMHIECKUX LIUKIIOB B OHOchepe;

YMEeHHE IPUMEHSTH IOTyYeHHBIC 3HAHWS 11 00BSICHEHNS] OHOJOIMIECKHX TPOLECCOB M SIBICHHMIL, JUTS IPUHATHS IPAKTHYECKUX PEIICHNUH B
MOBCEIHEBHOM XU3HU C IIeNbI0 obecredeHuss 6e30MacHOCTH CBOETO 3[0POBbs U 3I0POBbSI OKPY)KAIOMIUX JIIOJeH, COONIIOJEHHs HOPM IPaMOTHOTO
MOBEJICHNUSI B OKPYKaIOIel IPUPOIHOH cpejie, TOHNMaHIe HeOOXO0UMMOCTH UCIIONIb30BAHUS IOCTIDKEHHIT COBPEMEHHOI OHOIOTHH JUTS pallOHAIBEHOIO
MIPUPOIOTIONIH30BAHHS;

YMEHHE perIaTh 3JIeMEHTapHbIe OHOJIOTHYECKHUE 3a]1a4H, COCTABIIATE CXEMBI IEPEHOCA BEIECTB M SJHEPIHU B 9KOCHCTEMaX (LIETH ITHTaHHS);

YMEHHE BBIIOJIHATH JIAOOPATOPHBIE U MPAKTHYECKHE PAdOThI, COONIOIATH MIPaBHIa IPU paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PY IOBAaHUEM;

yMeHHe KPUTHYECKH OLIEHUBATh 1 HHTEPIPETHPOBATH HH(YOPMAIUIO OHOJIIOTHYECKOTO COJIEPIKAHMS, BKIIIOUAIONIYIO ICEBIOHAYIHbIC 3HAHUS
13 Pa3IUYHBIX HCTOYHHUKOB (CPEICTBa MacCOBOH HH(OPMAIUH, HayYHO-TIOMYIIPHbIE MATePHAIIbI), PACCMATPHBATh INIO0AIBHBIC YKOIOTUIECKHIE
po6IIEMBI COBPEMEHHOCTH, ()OPMUPOBATH 1O OTHOIICHUIO K HUIM COOCTBEHHYIO ITO3UIIUIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC IIMCEMEHHBIE U YCTHBIE COOOIEeH s, 000011ast OHOIOTMIECKYI0 HH(POPMAIUIO 3 HECKOJIIBKUX HCTOYHUKOB,
IPaMOTHO HCIIOJIB30BaTh NOHATHIHBIN anmnapaT OHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

HaumenoBanue pa3iesioB u

KoanyecTBo yacoB

Kourtposbhbie

IIpakTnyeckue

JJeKkTpoHHbIe (11 (POBLIE)

ITPOI'PAMME

n/n TeM NPOrpaMMbI Bceero o0pa3oBaTe/ibHbIE Pecypchl
padoTsI padoTsl

Bubaunoreka [IOK
. Buozorits kax Hayia 2 05 https://m.edsoo.ru/7f41c292

2 JKuBBIEC CUCTEMBI 1 HIX 1 Bubaunoreka [IOK
opraHu3anus https://m.edsoo.ru/7f41c292

3 XUMHYECKHI COCTaB U CTPOEHUE 8 1 Bubmumoteka LIOK
KJIETKH https://m.edsoo.ru/7f41c292

4 K 6 Bubaunoreka [IOK
FSHEACATEILHOCTD [ICTIH https://m.edsoo.ru/7f41c292

5 PaSMHO)KC:HHC y;e a3 . 5 1 Bubmunorexa LIOK
HHJHBHIYATIBHOS PasBHTH https://m.edsoo.ru/7f41c292

OpraHU3MOB

6 HacnencrBenHocTs u 8 15 Bubmmorexa IJOK
U3MEHYMBOCTH OPIraHU3MOB ' https://m.edsoo.ru/7f41c292

7 Cenekuust oprann3mMoB. OCHOBBI 3 Bubmmorexa IJOK
OHOTEXHOJIOTHH https://m.edsoo.ru/7f41c292

Bubmunorexa [IOK
8 Pesepaiioe mpev ! https://m.eds00.ru/7f41c292

OBIEE KOJIMYECTBO YACOB I10 31 0 4
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11 KJIACC

KosuyecTBO 4acoB

ITPOI'PAMME

Ne HaumeHoBaHue pa3ie/10B U JJIeKTPOHHbIE (1H(POBHIE)
KoHnTtposbHbIe IpakTuyeckue
n/m TeM NPorpaMMbl Bcero oGpa3oBaTelibHbIEe pecypchl
padoTsl pa6oTsI
Bubaunoreka [IOK
. SBomonHonHas OroNorHs o ! https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE 9 05 Bubmumoteka LIOK
JKU3HH Ha 3emiie ‘ https://m.edsoo.ru/7f41cc74
3 OpraHu3Mbl U OKpYIKaroIas 5 1 Bubmmorexa IJOK
cpena https://m.edsoo.ru/7f41cc74
4 CoobuiecTBa 1 9 Bubmmoreka IJOK
9KOJIOTHYECKUE CUCTEMBbI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 2 BuGamorexa LIOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
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YUYEBHO-METO/JJUYECKOE OBECIIEYHEHHUE OBPA30BATEJ/IBHOI'O NPOLECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JUIS1I YYEHUKA

* buonorus, 11 kiace/ Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue /ITox pen. ITaceunnka B.B., AkinonepHoe o61iectBo
«M3narensctBo «IIpocserieHue»
* buosorust / Iaceunnk B.B., KameHckuit A.A., Py6uos A.M. u npyrue /Tlox pen. [laceunnka B.B., AkumoHnepHoe 001iecTBO

«M3narensctBo «IIpocserieHue»

METOJUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJISA
Buonorus, 10 knacc IMaceunux B.B.u np.

Buonorus ,11 knacc [aceunuk u np

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://www.yaklass.ru/ https://uchi.ru/

https://home-school.internet


http://www.yaklass.ru/
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