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IHHOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke MporpaMmbl O OHOJIOTUU TEOPETHUUYECKYIO OCHOBY ISl ONIPEIEIIEHUS TIOAX0I0B K
(bopMHPOBaHUIO CONIEPKAHUS yueOHOTO npenMeTa « BHOTOrush COCTaBUIIN: KOHIENTyalIbHbIe
nosioxkeHust @I'OC COO o B3auM000yCIIOBICHHOCTH 1IN, COAEepKaHMs, PE3yJIbTaTOB 00y4eHUs U
TpeOOBaHUH K YPOBHIO MOJATOTOBKU BBIITYCKHHKOB, TIOJOKEHUST 00 OOIIUX LEIAX U MPUHIIMIIAX,
XapaKTePU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpeiHero oouiero odopasoBanus B Poccuiickoii
@enepany, a TakKe MOJIOKEHUS O criennpuke OUoIoTuy, e€ 3HAYCHUH B TIO3HAH MU JKUBOH MPHPOJIHI U
00ecCTIeYeHNH CYIIECTBOBAaHHS YeJI0BEYECKOro obmecTBa. CorimacHo Ha3BaHHBIM TOJIO0KECHHUSM,
OTIpeJIeNIeHbl OCHOBHBIE (DYHKIIUH MPOTPaMMBbI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no 6uonoruu Ja€T MpeaICTaBICHNE O 1eNIIX, 00 00IIei cTpaTeruu 00yUeHus,
BOCIIUTAHMS U pa3BUTHUS 00ydaroUIuXcs CpeicTBaMu yueOHoro npenmera «buonorus», onpeaenser
00s13aTeIbHOE MPEIMETHOE CO/IEP )KAaHUE, €T0 CTPYKTYPY, paclpeaeseHue 1o pas3aeaaM U TeMawm,
PEKOMEHIyeMYIO TIOCIIEIOBATEIEHOCTh N3YUEHUS yUeOHOT0 MaTepraia ¢ y4éTOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEAMETHBIX CBS3€H, IOTUKH 00pa30BaTEIHHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH
o0ydJaronuxcsi.

B mporpamme 1o OHOIOTHY TaKKe YUUTHIBAIOTCS TPEOOBAHUS K TUIAHUPYEMBIM JTHYHOCTHBIM,
MeTanpeIMETHBIM B IPEMETHBIM pe3yiIbTaTaM 00ydeHus B (GOpMHUPOBAaHIH OCHOBHBIX BUJIOB Y4€OHO-
MO3HABATEIBHOM e TeTHHOCTH/YIeOHBIX JEUCTBUI 00YYAIOIIMXCS 10 OCBOCHHUIO COJCPIKaHUS
O6uoornueckoro oopazoBaHusl.

B nporpamme o 6uonoruu (10—11 xinaccel, 6a30BbIi ypOBEHB) pean30BaH MPUHIIMIT
MIPEEMCTBEHHOCTH B U3yUSHHH OMOJIOTHH, OJIarofapsi 4ueMy B Hel MpOCMaTpUBACTCS HAPABICHHOCTh HA
pa3BUTHE 3HAHUM, CBA3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, LIEHHOCTHBIX
OpPHEHTAL JTMYHOCTH, SKOJOTHYECKOT0 MBIIUIEHUS, IPEJICTABICHUH O 310pOBOM 00pa3e KU3HU U
OepeXKHBIM OTHOIIIEHHWEM K OKpYKarolel mpupoaHoi cpeze. [loaTomy Hapsmy ¢ u3ydeHHEM
00111€0MO0IOrMYECKUX TEOPUH, a TAKXKE 3HAHUM O CTPOCHUH JKUBBIX CHCTEM Pa3HOr0 PAHTa U CYIIHOCTU
OCHOBHBIX ITPOTEKAIOIIMX B HUX IPOLIECCOB B IPOrpaMMe IO OUOJIOTUH YAETIEHO BHUMAHHUE
HCIOJIb30BAHUIO MIOJTYYECHHBIX 3HAHUHN B IOBCEIHEBHOM JKM3HHU IS PEIIEHUS IPUKIIAIHBIX 3a/1a4, B TOM
qucie: Npo(UIAKTUKUA HACIeACTBEHHBIX 3a00J1€BaHUM YeI0BEKa, MEJUKO-T€HETUUYECKOTO
KOHCYJIbTUPOBaHUs, 000CHOBaHMsI 9KOJIOTUUECKH 11€JIECO00PA3HOro MOBEACHUS B OKPYKAIOLIEH
IIPUPOJHOM Ccpejie, aHaIu3a BIMSAHUS X039HCTBEHHOM NesTEIbHOCTH YeJIOBEKa Ha COCTOSIHUE MPUPOIAHBIX
U MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHHE BHUMaHUs K NPUKIAJHON HAIIPABIEHHOCTH y4€OHOr0 MpeIMeTa
«buonorus» NpoJUKTOBaHO HEOOXOIUMOCTBIO O0ECIICUEHHUs YCIOBUHM JUIsl pellieHHs] OTHOU U3
aKTyaJbHbIX 33J]a4 IIKOJIBHOIO OMOJIOrHYecKoro oopa3zoBaHus, KOTOpas npeanoiaraet GopMupoBaHue y
o0yyaromuxcs CiocOOHOCTH aJalTHPOBATHCS K U3MEHEHHUSAM JUHAMUYHO pPa3BUBAIOIIETOCs
COBPEMEHHOI'0 MHUpA.

buosnorus Ha ypoBHE cpefHero o01ero oopazoBaHus 3aHUMaeT BaxHoe MecTo. OHa obecrieunBaeT
¢bopmupoBaHue y o0yyaromuxcs NpeaCcTaBIeHUH 0 HayYHOH KapTUHE MUpA, paciiupser 1 06oouaer
3HaHUS 0 )KUBOMH MpHUpoJIe, €€ OTIINYUTENbHBIX PU3HAKAX — YPOBHEBOW OpraHU3allly U 3BOJIOLNHY,
co3/1a€T yCIOBMS JUIsA: TO3HAHUS 3aKOHOB JKUBOM NMPUPOAbI, GOpMUPOBaHUS (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HaBBIKOB 3JIOPOBOT0 M O€30M1aCHOT0 00pa3a KHU3HH, IKOJIOTHUECKOT0 MBILIUIECHHS,
LIEHHOCTHOT'O OTHOIIEHUS K )KUBOM MPUPOJIE U YETOBEKY.

Bonbioe 3HaueHne OMOJIOTUS UMEET TaKKe JJIS PellieHUs] BOCHUTATENbHBIX M Pa3BUBAIOIINX 3314
cpeaHero o0iero o0pa3oBaHus, coluaNn3aluy odydaromuxcs. M3ydenne Ouoaoruu odecneynBaeTt
ycnoBus Ui (GOPMHUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHUKALIMOHHBIX U HH(OPMAIIMOHHBIX HABBIKOB,
ACTETUYECKOM KYJbTYphl, CHOCOOCTBYET MHTErpallui OMOJIOTHYECKUX 3HAHUH C IPEICTABICHUAMHU U3



APYTUX y4eOHBIX IPEAMETOB, B YaCTHOCTH, (PU3NKH, XUMHH U reorpaduu. HazBanHbIe OT0KEHUS O
npeaHa3Ha4CHUN yqe6Hor0 npeameTa «buonorusy cocraBmiIn OCHOBY IJId OIIPCACIICHHUA IMOAXO0A0B K
0TOOPY U CTPYKTYPHPOBAHHIO €TO COACPIKAHMSI, IPEICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p comepkanus yueOHOTO peameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C TIO3UIIHIA
KYJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBHH C KOTOPHIM 00yUaroImuecs T0JKHBI OCBOUTH 3HAHUS U
yYMEHHUS, 3HAaUUMBbIE /17151 GOPMHUPOBaHUS OOLIEH KyIbTYpPbl, ONPEAEISIONINE a/IeKBATHOE [IOBECHHE
YeJIOBEKa B OKPYIKAIOIICH MPUPOIHOH Cpelie, BOCTPEOOBAHHbBIE B TIOBCETHEBHOM KU3HU U MPAKTUIECKOM
nearenbHOCTH. Oco00€e MECTO B ATOH CHCTEME 3HAHHI 3aHUMAIOT SJIEMEHTHI COACPIKaHuUs, KOTOPbIE
CITy’KaT OCHOBOM [yt (hOpMUPOBAHHS PEICTABICHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHE
MHUpa U HECHHOCTHBIX OPUCHTAUUAX JINYHOCTH, CHOCO6CTBYIOHH/IX rymaHus3aluu OHMOJIOTHYECKOr0
oOpa3oBaHus.

CtpyKTypHpOoBaHHe COJepKaHUsl y4eOHOT0 MaTepraia B IporpaMMe 1Mo OHOJIOTHH OCYIIECTBICHO
C Y4ETOM MPUOPUTETHOrO 3HAUYEHUS 3HAHUN 00 OTIIMUUTENbHBIX OCOOEHHOCTSX JKUBON IPUPOJIBL, O €€
YPOBHEBOM OpPraHU3allMU U IBOJIIOLUHU. B COOTBETCTBHUM € 3TUM B CTPYKTYpe Y4eOHOTO IpeameTa
«buonorus» BBICICHBI CIEIYIONIUE COIepKaTeNbHbIe TMHIK: «broiorus kak Hayka. MeTo Il HAyYHOTO
no3HaHus», «KiteTka kak Onosmornveckas cucremMa», «OpraHu3m Kak OHOJIOTHYECKast CHCTEMa,
«CucremMa 1 MHOT000pa3fe OpraHunIecKoro MUPay, « IBOJFONHS )KUBOH MPUPOIBD», « IKOCHCTEMBI H
MIPUCYIIUE UM 3aKOHOMEPHOCTHY.

[enp n3ydenus yaeOHoro npeamera «buororus» Ha 6a30BOM YPOBHE — OBJIAZICHUE
00y4aroUUMUCS 3HaHUSAMU O CTPYKTYPHO-(QYHKIIMOHAIBHON OpraHU3alM1 KUBBIX CUCTEM Pa3HOrO paHra
U IpUOOpeTeHNe YMEHUI HCTI0Ib30BaTh 3TU 3HAHUS JJIsl TPAMOTHBIX JEHCTBHM B OTHOLIEHUH 0OBEKTOB
YKUBOU MPUPOIBI U PEICHUS] Pa3IMUHBIX )KM3HEHHBIX MTPOOIIEM.

JlocTuxeHue nenu u3ydeHus: yueonoro npeamera «buonorusp» Ha 0a30BOM YpOBHE
o0ecrieurnBaeTcs peleHrueM CIEIYOINX 3a/1ay:

OCBOEHHE 00YUYaAIOUTUMUCS CUCTEMBI 3HAaHUI 0 OMOJIOTrMYECKUX TEOPHSIX, YUCHUSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIIax, CIy>KalluX OCHOBOM /Ui (popMHUpOBaHUs PEACTaBICHUH O
€CTECTBEHHO-HAYYHON KapTHHE MUpPa, O METOJaX HayYHOIro IMO3HAHUs, CTPOCHUHU, MHOT000pa3uu u
0COOEHHOCTSIX KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3AallUH, BBIIAIONINXCA OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHUX B OMOJIOTUY;

(dbopMupoBaHHe y 00YYarOIIMXCS TO3HABATENIbHBIX, HHTEIUIEKTYaIbHBIX U TBOPUECKUX
CIOCOOHOCTEH B Mpoliecce aHaJIM3a TaHHBIX O MYTAX pa3BUTHS B OMOJIOTUH HAYUYHBIX B3IJIAJIOB, UJIEH U
MOJIXOJIOB K M3YYEHHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIH;

CTaHOBJICHUE Y O0yUaronuxcs oo1eit KynbTypbl, GyHKIIMOHATBEHON IPAMOTHOCTH, PAa3BUTHE
YMEHHH OOBSCHATH U OLIEHUBATH SBJICHUS OKPY>KAIOIIET0 MUPA )KUBOW MPUPOJIbI HA OCHOBAHUU 3HAHUI U
OTIbITA, MOJIYYEHHBIX MIPU U3YYSHUH OUOIIOTHU;

(dbopMupoBaHHe Y 00YYAIOMIMUXCS YMEHUN WILTIOCTPUPOBATH 3HAUCHHE OMOJIOTHYECKUX 3HAHUI B
MPAKTUYECKOH JeATeIbHOCTH YEeIOBEKa, Pa3BUTHH COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIIOTUN U
arpoOMOTEXHOJIOTUA;

BOCIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTHU MTO3HAHMSI YETIOBEKOM KUBOW MPUPOJIBL,
HE00X0IMMOCTH OepeXHOro OTHOLICHUS K HeH, COOIOJIeHNs] STUYECKUX HOPM IIPH MIPOBEACHUU
OMOJIOTMYECKUX UCCIEIOBAHUN;

OCO3HaHUE [IEHHOCTU OUOJIOTMYECKUX 3HAHUM JUTSI TOBBIIIEHUST YPOBHS 9KOJIOTHYECKON KYJIbTYPHI,
i GopMHPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHHE TPHUOOPETEHHBIX 3HAHUN 1 YMEHHI B MOBCEIHEBHOW KU3HU ISl OLIEHKH MOCIEICTBUIN
CBOEH JeATEIIbHOCTH 110 OTHOLIEHUIO K OKpY’KaIOIIel cpejie, COOCTBEHHOMY 370pOBbI0, 000CHOBaHHE U
co0ioieHre Mep NpopHIaKTUKY 3a00JIeBaHUI.



B cucreme cpennero obiero odpazoBanus «buonorus», nusyyaemasi Ha 6a30BOM ypOBHE, SIBIISICTCSI
OGHSaTeJIBHBIM y‘Ie6HBIM npeaMeToM, BXOAAIIUM B COCTaB HpeHMeTHOﬁ O6HaCTI/I «ECTGCTBCHHO-Hay‘-IHBIe
MPEAMETED.

Jiis u3ydenust Ouosoruv Ha 6a30BOM YPOBHE CpPETHETO O0IIero 0Opa3oBaHus OTBOIUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 gac B Hegento), B 11 kimacce — 34 gaca (1 yac B Hezeno).

COJAEPXAHUE OBYYEHUSA
10 KJIACC

Tema 1. Buosiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOILIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMHU
€CTECTBEHHBIMU HayKaMH, (puiIocopueil, STUKOM, 3cTeTUKON U paBoM. Posb Ouosoruu B popMHUpOBaHUU
COBPEMEHHOI Hay4yHOH KapTUHbI MUpa. CucTemMa OMOJOTHYECKUX HayK.

MeTop! MO3HaHUS )KUBOW IPUPOIbI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHHUE,
KJIacCU(pUKaus, MOJIeITUPOBaHHUE, CTaTUCTUUYECKasi 00pabOTKa TaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hdapsun, I'. Mennens, H. K. Konbuos, [x. Yorcon nu @. Kpuxk.

Tabnmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U MPAKTHYECKHE PadOThI:

[IpakTueckas padota Ne 1. «Mcnonp30BaHue pa3TU4HBIX METO/I0B IPU M3YYEHUU OMOIOTHYECKUX
00BEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPraHU3aIHS.

XKusble cucreMbl (0MOCHCTEMBI) KaK MPeAMET U3yueHus: 6uonoruu. OTinune 5KUBbIX CUCTEM OT
HEOPraHUYECKON MPUPOIbI.

CpoiicTBa OMOCHCTEM U UX pa3HOOOpa3ne. YPOBHH OpraHU3aIlui OMOCUCTEM: MOJIEKYIISIPHBIN,
KJICTOUYHBIW, TKAHEBBIM, OpraHU3MEHHbIN, MOMYISIUOHHO-BUI0BOM, IKOCUCTEMHBIN
(6buoreorieHOTUYECKHIT ), OMOCHEPHBIH.

JdemoHcTpaumnu:

Tabnuis! u cxembl: « OCHOBHbBIE TIPU3HAKY KU3HW», «YPOBHU OPraHU3AIUH KUBOUH MPUPOIBD».

Ob6opynoBanue: moaens Mosiekyssl JTHK.

Tema 3. XuMH4YeCKHUii COCTAaB ¥ CTPOECHHUE KJIETKH.

XHUMHUYECKUH COCTAB KIETKU. XMUMHUUYECKHE 3JIEMEHThI: MAaKPO3JIEMEHThI, MUKPO3JIEMEHTHI. Boaa u
MHHEpaJIbHbIE BEIIECTBA.

OyHKIMH BOJbI U MUHEpAIbHBIX BelIeCTB B KiieTke. [loanep:kanue ocMoTHueckoro 6anaHca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHHMMbIE AMHUHOKHCIIOThI. AMUHOKHUCIIOTHBIA COCTaB. YPOBHU CTPYKTYPbI OCIKOBON MOJIEKYJIbI
(mepBuUYHAas, BTOPUYHAsS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa). XHUMHUUYECKUE CBOMCTBA OEIIKOB.
buonoruueckue GpyHkunu 6€IKOB.

depMeHThI — buonornyeckue katanuzatopsl. CTpoeHue ¢pepMeHTa: akTUBHBIHN LIEHTp, cyOcTpaTHas
cneruduanoctsb. Kodpepmentsl. Butamunbl. OTnnunst epMEeHTOB OT HEOPraHUYECKHX KaTaIn3aTOPOB.

YrneBoabl: MOHOCaxXapHabl (TJIF0K03a, prubo3a U Je30KcHprud03a), qucaxapuisl (caxaposa, J1aKTo3a)
U ToJIMcaxapu bl (Kpaxmall, IIIMKOTeH, 11euToi103a). bruonornyeckue GyHKIMN YIiIeBOIOB.

JIunuapl: TpuraMuepusl, pochonunuasl, crepouasl. I'uapopunsHo-rTuapodoOHBIE CBOMCTBA.
buonornyeckue ¢pyHkunu mununos. CpaBHEHHE YIIIEBOJIOB, OSITIKOB U JIMIUJOB KaK HCTOYHHUKOB
SHEPIuH.

Hyxneunossie kucnotsl: JIHK n PHK. Hykieotnibl — MOHOMEpBI HYKJIEHHOBBIX KUCIIOT.
Crpoenue u ¢pynkuuu JJHK. Ctpoenune u ¢pynkuun PHK. Bunst PHK. AT®: crpoenue u ¢pyHkuuu.



[uTomorus — Hayka o kieTke. Kinetounast reopusi — mpuMep B3auMOJICHCTBUS HIeH U (PaKTOB B
Hay4YHOM MO3HAHUU. METO/ bl U3yUEHUSI KIIETKH.

Knerka kak nenoctaas xuBasi cuctema. OOmne npu3Haky KIETOK: 3aMKHYTasi Hapy KHast
MeMmOpana, mosekyisl JJHK kak renetnueckuii armapar, CuCTeMa CUHTEe3a Oeka.

Tuns! KI€TOK: 3yKapuoTHUecKas U pokapuoTrieckast. OCOOEHHOCTH CTPOSHUS
MPOKapUOTUUECKOU KiIeTKH. KieTounas crenka 6akrepuil. CTpoeHHE SyKapruOTUUECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIbHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KJICTOYHASI CTEHKA, TIMKOKATTUKC, NX (QYHKITHUH.
[Tnazmatudeckass meMOpana, e€ cBolictBa U ¢pyHkiwH. [{uTormiasma u e€ opranousl. OqHOMEMOpaH HbIS
opranouzs! kinetku: JI1C, annapar ['onbaxku, mu3ocoMsl. [lonyaBTOHOMHBIE OpraHOU b KJIETKU:
MUTOXOHAPUH, MacTubl. [Ipoucxoxaenre MuToxoHapuii u iactud. Bunael nnactua. HememOpanubie
OpraHOMIbI KJIETKH: puOOCOMBI, KJIETOUHBIN IIEHTP, LICHTPUOJIU, PECHUYKH, )KTYTUKH. DYyHKIIUN
OpPraHOMJIOB KJIETKHU. BKiroueHus.

SAnpo — perynsTopHblii LeHTp kieTku. CTpoeHue sjpa: siaepHast 0007I04Ka, KaproIiazma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEemECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. IlIneiinen, P. Bupxos, k. Yorcon, @. Kpuk, M.
VYunkuue, P. ®pankinun, K. M. bap.

Huarpammsl: «Pacnpenenenne XUMUYECKUX IEMEHTOB B HEXXMBOM npupojie», «Pacnpenenenue
XUMUYECKHUX JIEMEHTOB B )KHBOU MPUPOJIC».

Tabmuis! u cxembl: «Ileproanueckas Tabauna XUMUYECKUX 3IEMEHTOBY, « CTpOeHUE MOJIEKYJIbI
BOb», «brnocunres Oenka», «CTpoeHne MoseKybl 6enka», «Ctpoenue pepmenTa», « HykinenHoble
kucinotsl. JJHK», «Ctpoenne Mmomnekyibl AT®y», «CTpoeHne 3yKapuOTHYECKON KIETKW», «CTpoeHne
KUBOTHOM KIIETKN», « CTPOCHUE PACTUTEIbHOU KIETKW», « CTPOCHUE MPOKAPUOTUUYECKOU KIETKH,
«CtpoeHue sapa KIETKH», « YTIEBOIAbI», «JIunuab.

O6opymoBaHme: CBETOBOM MUKPOCKOI, 000pYAOBaHHUE IS MPOBEACHUS HAOIOICHUM, H3MEPEHUH,
SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUATbHBIX KIETOK.

JlaGopaTopHble H IpaKTU4YecKue padoTbi:

JlabGopaTtopHas padota Ne 1. «M3yueHne KaTauTHIECKON aKTUBHOCTH (PepPMEHTOB (Ha MMpUMEpPE
aMuUJIa3bl WIK KaTajaasbl)y.

JlaGopatopHas padota Ne 2. «/3yueHne CTpOoCHUS KJIETOK PACTEHUHN, )KUBOTHBIX U OaKTEPHI O
MHKPOCKOIIOM Ha F'OTOBBIX MUKPOIIPENapaTax U UX OIMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJICTKH.

OOMeH BemecTs, WM METa00IM3M. ACCUMIIISIHS (TTACTUYECKUNA OOMEH) M TUCCUMMIISIINS
(aHepreTnyeckuii 0OMeH) — ABE CTOPOHBI €AMHOTO Mpolecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPTUU B TOHUMAaHUU MeTaboIn3Ma.

Tunsl oOMeHa BemecTB: aBTOTpOGHBINH U reTepoTpodHbIil. Poib ¢pepMeHTOB B 0OMEHE BEIIECTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®dorocunrtes. CeToBas u TeMHoBast Pa3bl hoTocuHTe3a. Peakunu dhorocunTe3a. DhHeKTHBHOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3a IS )KU3HU Ha 3emuie. BausHue ycinoBuil cpenbl Ha POTOCUHTE3 U
CHOCOOBI TTOBBIIIEHUSI €TI0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XeMOCHHTE3UpYIoIIe OakTeprn. 3HaYeHNEe XEMOCHHTE3a JUIs )KU3HU Ha 3eMIIe.

DHepreTudeckuii o0OMeH B KieTke. Paciienienue BemecTs, BbIICICHHE U aKKyMYyJIUPOBaHHE
SHEPruM B KJIETKe. DTarmbl dHepreTndeckoro oomena. I mukonus. bposkenue u ero Bunbl. Kucnoponnoe



OKHCJICHHE, WU KJIeTOYHOe apixanue. OxucnutenbHoe GochopunupoBanue. IHHeKTHBHOCTh
HHEPTreTUYECKOr0 OOMEHa.

Peakiun matpuuHoro cunresa. ['enernueckas undopmarus u JJHK. Peanuszanus renernyeckoit
nHpopManuu B KiIeTke. [ eHeTnyeckuid Ko U ero cBoicTBa. Tpanckpumius — Matpuynblil cuate3 PHK.
Tpancnsus — 6uocunTes Oenka. Jransl TpaHcsiwn. KoaupoBanne aMuHOKUCIOT. Posts pubocoMm B
OonocuHTe3e OenKa.

Hexnerounsie ¢popmbl sxu3Hn — BUpYChL. Mctopust oTkpeiTust Bupycos (/. . IBanoBCKwHiA).
OcobeHHOCTH CTPOCHUS M KU3HEHHOTO IUKJIa BUpYycoB. bakreprnodaru. bone3nn pactennii, ’)kUBOTHBIX H
YeJI0BEKa, BbI3bIBaeMble BUpycaMu. Bupyc nmmyHoneduuuta genoseka (BUY) — Bo3Oyaurens CI1M/a.
OOpatHasi TpaHCKpHUIIIHS, peBepTas3a u uHTerpasa. [Ipodunakrika pacpocTpaneHusi BUPYCHBIX
3a00JIeBaHUH.

JdemoncTpaumnu:

IToptpersr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupsses.

Tabmuis! u cxembl: « Tunsl nutanus», «Metadonusm», «MUTOXOHAPUL», « IHEPreTUIECKHUM
obMeny, «Xnopormiacty, «Potocunresdy, «Crpoenue JJHK», «Ctpoenue n GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enka», «['eHeTnueckuii ko, «Bupyce», «baktepuodarn», «CTpoeHne 1 )KU3HEHHBIN LK
Bupyca CII1/]a, 6akrepuodaray, «Pemmmkanus JJHK».

Ob6opynoBanue: moaenu-anmuukanuu « Y apoerue JJHK u tpanckpunius», «brnocunres 6emnkay,
«CTtpoeHue KneTkn», mozens cTpykrypsl JJHK.

Tema S. PazmHoOKeHHe M MHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krerounslii uK:1, Wiu >KU3HEHHBIN 1TUKI KieTku. HTepdasza u muto3. [Iporecchl, mpoTekarommue
B uHTepdaze. Pemnukanusa — peakuus matpuunoro cunresza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIH
Ha0op — KapuoTHI. J{UIJIONIHBIN U TaIUTIOUAHBIA XPOMOCOMHBIE Ha0OpbI. XpoMatubl. [luTomornueckue
OCHOBBI Pa3MHO)KCHHS U UHIAWBHUIyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Ctaguu murto3sa. [Iporieccsl, mpoucxoasuiye Ha pa3HbIX CTaAUSIX
MHUTO3a. BHOJIOrNYeCKUI CMBICIT MUTO3a.

IIporpammupyemasi rubesnb KJIETKH — aloNTo3.

®opMbl pa3MHOXKEHHS OPIaHU3MOB: Oecriosoe U oIoBoe. Bupl 0ecronoro pasMHOKEHHS:
JIeJICHUE Ha/IBOE, TIOYKOBAHHE OJJHO- 1 MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHKE, BEr€TaTHBHOE
pasMHOeHHE. ICKyCCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €0 3HAUYECHUE NI CEJIEKIINH.

ITonoBoe pa3MHOMXKEHHE, €ro OTINYUS OT OECIOI0rO.

Meiio3. Craauu meiiosa. [Ipoieccel, mpoucxoasume Ha ctaausax merosa. [loBeaenue xpomocom B
Mmeiose. Kpoccrunrosep. bruonornueckuii cMbIC M 3HaYEHUE MENH03a.

["ameTorenes — npouecc 06pa3zoBaHus NOJIOBBIX KJIETOK Y KUBOTHBIX. [1os10BBIE JKene3bl:
CEeMEHHUKHU U AnYHUKH. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KJIETOK — FaMeT (CliepMaTo30u 1, sIMIIEeKIIeTKa)
— criepMaroreHes 1 oporenes. OCOOEHHOCTH CTPOEHHS SIMLIEKIETOK U CIIEpMaTO30M/10B.
Omnonorsopenue. Ilaprenorenes.

NunuBuayanbHOE pa3BUTHE (OHTOTeHE3). DMOpHOHAIBHOE pa3BUTHE (3MOpHOreHe3). DTarbl
SMOPHOHAILHOTO Pa3BUTHS y TO3BOHOUYHBIX KUBOTHBIX: JIpOOJIEHUE, FaCTPYJIALMSL, OPTaHOICHE3.
[ToctamOproHanbHOE pa3BUTHE. TUIBI TOCTIMOPHOHAIBHOTO Pa3BUTHSL: MIPSIMOE, HENPAMOe
(mmunHOYHOE). BriusiHMe cpepl Ha pa3BUTHE OPraHU3MOB, (DAaKTOPBI, CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE
YPOJCTBa.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHHS: CTPOCHHUE CEMEHH, CTAINN
pa3BUTHSL.

JdemoHncTpaumnu:



Tabnuuet u cxembl: «POpPMBI pa3MHOKEHUS OPTaHU3MOBY, «J[BOIHOE OIIOOTBOPEHUE Y
LIBETKOBBIX pacTeHU», «BereratuBHoe pa3sMHOXKEHUE paCTEHUI», «JleneHne KiIeTku OakTepuii»,
«CTpoeHue MOJOBBIX KIETOK», «CTpoeHnue XxpoMocoMbl», «Kierounsiit nuxm», «Perukanus [JHK»,
«Mwuto3», «Menosy», «IIpssMoe u HenpsMoe pa3BUTHEY, «['aMeToreHe3 y MIEKOIUTAIOUX U YEJIOBEKaY,
«OCHOBHBIE CTaJJUM OHTOI'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKponpenaparsl «CriepMaTo30U/ bl MIEKOUTAIOLIET O,
«SlinexkeTka MIEKOMUTAIIET0», «KapnokruHe3 B KIIETKaxX KOpEUIKa JIyKa», MarHuTHast MOJIEIb-
anmumkanus «/lenenue knerkny, moaens JJHK, monens meradasnoit XpoMoCOMBEI.

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

Jlabopartophas pabora Ne 3. «HaGnroneHne MUTO3a B KJIIETKaX KOHYHMKA KOPEIIIKA JTyKa Ha TOTOBBIX
MHKpOIIpernapaTax».

JlabopatopHas pabota Ne 4. «3yueHue CTpOeHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

Tema 6. HacsiencTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

[Ipeamer u 3amaun reHeTuku. VicTopust pa3BUTHS T€HETUKHU. POJIb IUTOIOTHU ¥ SMOPHOJIOTHH B
CTAaHOBJICHUU TEHETHKHU. BKJIaJl pOCCUIMCKUX U 3apyOCKHBIX YUEHBIX B pa3BUTHE TCHETHKU. MeTo b
TE€HETUKH (TUOPHUIOIOTUICCKUHN, ITATOTCHETUYECKUM, MOJICKYJISIPHO-TeHETHYEeCKUi ). OCHOBHBIE
TE€HETUYECKUE MTOHATHA. | eHeThYecKasi CAMBOJIMKA, UCIIOJIb3yeMasi B CXeMaxX CKpEIMBaHMI.

3aKOHOMEPHOCTH HACIEAOBaHUS IPU3HAKOB, ycTaHOBIeHHBIE . Mennenem. MoHorubpuHoe
CKpelllMBaHHe. 3aKOH eMHO-00pa3us THOpUIOB MepBOro nokosnenusd. [IpaBuiio tomuHupoBaHus. 3aKoH
pacuieruieHus npu3HakoB. ['unoresa yucTorel ramet. [lonHOE M HENOJIIHOE JOMUHUPOBAHUE.

JurubpuHoe ckperyBaHie. 3aKOH HE3aBUCHUMOI'O HaclleJIOBaHUs MPU3HAKOB. LluTorenernueckue
OCHOBBI TUTHOPHUIHOTO CKpEUIMBAaHUA. AHANIM3HUpYIolllee cKpemrBanue. Mcnoap3oBanue
aHAJIM3UPYIOIIETO CKPEIIMBAHUS TSl OTIPEAETICHHsI TEHOTHUIIa OCOOH.

CueruieHHOE HacienoBanue npu3HakoB. Pabora T. MopraHna 1o cliiersieHHOMY HaclleJOBaHUIO
reHoB. HapymeHue cuensieHust TeHOB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKHe KapThl.

I'enetuka nona. XpoMOCOMHOE ONpeIeeHUE 110J1a. AyTOCOMBI U ITOJOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble opraiu3Mel. HaciienoBanue Mpu3HAaKoB, CLEIUIEHHBIX C IOJIOM.

N3meHunBOCTh. BU/IbI N3MEHYMBOCTHU: HEHACIIEACTBEHHAs U HAacIeACTBEeHHasA. Poib cpepl B
HEHACJIEJICTBEHHOW N3MEHYUBOCTH. XapaKTepUCTUKA MOIU(UKALIMOHHON N3MEHUYUBOCTH.
BapuaunonHsslii psa u BapuanronHas kpusas. Hopma peakunn npusHaka. KonndecTBeHHbIE U
KaueCTBEHHbIE MTPU3HAKU U UX HOpMa peakuuu. CBoHCTBA MOIU(UKALMOHHON U3MEHUUBOCTH.

HacnencrBenHnas, v reHOTUNHYECKas, ©3MEHYMBOCTh. KoMOMHATHBHAS N3MEHUNBOCTh. Meiio3 u
TMIOJIOBOM MpolIecC — OCHOBa KOMOMHATUBHOW MU3MEHYMBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Knaccudukarus myTanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTOTa U MPUYHHBI MYTAaITHA.
MyTtareHHsie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PAIOB B HacIeACTBEHHOM n3menunBocty H. W.
Basuiiosa.

BuesaepHas HacIeACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetuka yenoseka. Kapuorun uenoBeka. OCHOBHbBIE METO/Ibl TEHETHKH YEJIOBEKA:
reHeaoTnYecKuil, OTM3HEI[OBBIN, IIMTOT€HETUYECKUI, OMOXUMUYECKHI, MONEKYIISIPHO-T€HETUYECKHI.
CoBpeMeHHOE onpe/ieJIeHuEe TeHOTUIIA: TOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM
grcine ¢ noMombto [11[P-ananu3a. HacnencrBennblie 3a001eBanus yenoBeKa: reHHbIe 00Ie3HU, 00JIe3HHU C
HacJeICTBEHHON MPeApacioNokeHHOCTbIO0, XpOMOCOMHBIE 0oJie3HH. ComMaTnieckrue U reHepaTUBHbIE
myTamuu. CTBOJIOBBIE KIeTKH. [IpuHIMIIEI 310poBOro 00pa3a »KU3HHU, TUArHOCTHKH, MPOPHUIAKTUKH U



JIeYeHUS TeHETHYEeCKuX Oosie3Held. MeanKo-reHeTuuecKoe KOHCYJIbTUPOBAHUE. 3HAUCHUE MEAUITMHCKOMN
TE€HETUKH B MPEIOTBPAILICHUH U JICUCHUU T€HETUUECKUX 3a00JIeBaHU YEeJIOBEKa.

JdemoHcTpaumnu:

[Moprpetsr: I'. Mennens, T. MopraH, I'. ne @pus, C. C. YUerBepukos, H. B. TumodeeB-PecoBckwii,
H. W. BaBunos.

Tabmuie! u cxeMbl: «K MOHOTHOPHIHOE CKPEIIMBAHKE U €r0 IUTONCHETHYECKAsi OCHOBAY, «3aKOH
paCHICTUICHHS U €T0 IIUTOTeHETUYECKast OCHOBay», «3aKOH YUCTOTHI raMeTy, «IurudbpuaHoe
CKpelnBaHue», «Llutonornueckre 0OCHOBBI AUTMOPUAHOIO CKpEIIUBaHU», «Meilo3», «B3zaumonelictBue
AJUIETILHBIX TEHOBY, «[ eHeTHUeCKue KapThl paCTEHUH, )KUBOTHBIX U YETIOBEKa», «[ eHeTHKa mosay,
«3aKOHOMEPHOCTH HACJIEIOBAHUS, CUETNIEHHOTO C MOJI0M», «KapuOTHIIBI YeIOBEKa U )KUBOTHBIXY,
«Buapl u3MeHuMBOCTY, «MOaUpUKaMOHHAs U3MEHYUBOCTBY, «HacnenoBanue pesyc-gpakropay,
«"eneruka rpynmn KpoBu», « MyTaliioHHasE U3MEHYHBOCTHY.

O6opynoBanue: Moaenu-aniuinKanuu « MoHoruOpuIHOe CKpenuBanuey, «Hemomxnoe
JOMUHUpPOBaHUE», «lurndbpuaHoe ckpemmBanuey, «llepekpéct XxpoMocom», MUKPOCKOM U
MuKpomnpenapar «J{po3odunay (Hopma, myTanuu Gopmbl KpbLIILEB U OKpACcKu Tena), repdbapuil «I'opox
ITIOCEBHON».

JlabopaTopHble U NPAKTHYECKHE PAadOThI:

JlabopatopHas padota Ne 5. «3yuenune pe3ynpbTaToB MOHOTHOPUIHOTO M TUTHOPHUTHOTO
CKpEIIUBaHUsl Y AP030(HUIIbI Ha TOTOBBIX MUKPOTIpETIapaTaxy.

JlabopatopHas padota Ne 6. «M3yuenne MoaupuKaiMOHHON N3MEHUYNBOCTH, TTOCTPOCHUE
BAPUALIMOHHOTO PsAia U BApUALIMOHHON KPUBOI.

JlabopatopHas pabora Ne 7. « AHanu3 MyTaiuii y 1po30(ribl Ha TOTOBBIX MUKpPOIIpEnaparaxy.

[Tpaktruueckas padora Ne 2. «CocTaBieHHE U aHAIN3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTUH.

Ceneknys Kak Hayka M IPOIECC. 3apOoXkKIECHUE CeJIEKIUU U AoMecTukanus. Yuenue H. Y. BaBunosa
0 LIEHTpaxX MPOUCXOKIECHUS U MHOT000pa3us KyJIbTYPHBIX pacTeHUN. LIeHTpbI MpoucxX oK aeHHs
JOMAIIIHUX XKUBOTHBIX. COPT, MOpoia, MTaMM.

CoBpeMeHHbIE METObI CeNIeKIMH. MacCcOBbIN U HHAUBUAYAIbHBINA OTOOPHI B CENEKIIMN PACTCHUM U
KUBOTHBIX. OlleHKa SKCTEpbepa. bin3kopoacTBeHHOE CKpelMBaHUuE — MHOpUAUHT. YucTast TuHUS.
CkpemBaHue YMCTHIX JIMHUH. ['eTepo3uc, wmu rubpuanas cuna. HepoacTBeHHOE CKpeliBaHue —
ayTopununr. Otnanénnas rudpuauzanus u e€ ycnexu. MIckyccTBeHHBIN MyTareHes u nojyueHue
MOJIUIUIONJOB. JIOCTHKEHUS CEEKIUH PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Npou3BoAcTBa. ['eHHas MHXeHepHs. DTarbl CO3JaHus
pexombunanTHoi JIHK u Tpancrennsix opranuzmoB. Kierounas unxenepusi. Kierounbie KyIbTyphl.
MUuKpOKIIOHaJIbHOE pa3MHOKEHUE pacTeHu. KioHMpoBaHe BhICOKOIIPOYKTUBHBIX
CEJIbCKOXO035IICTBEHHBIX OPraHU3MOB. JKOJIOrHUecKre U aTudeckue npobdiaemel. MO — renetnyecku
MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. lBanos.

Tabmuie! u cxeMbl: kapTa «LIeHTpBI MPOUCXOXKACHUS U MHOTOOOPa3Hsl KyIbTYPHBIX PACTEHUII,
«ITopoapl JOMaNTHUX KUBOTHBIX», «CopTa KyIbTYPHBIX pacTeHHiD», «OTaanéHHas rTuOpuIu3aus,
«Pabots! akagemuka M. @. MBanoBay, «[lonummonaus», «O0beKTh OMOTEXHOIOTUNY, «KiieTouHble
KYJbTYpbI U KJIOHUPOBaHUEY, «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISIKU TJI0JIOB U KOPHETLTOIOB TUKUX ()OPM U KYJIBTYPHBIX COPTOB PACTCHHIA,
repOapuii «CenbCKOX03SHCTBEHHBIE PACTEHUSD.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:



Dxckypeusi «OCHOBHBIE METO/IbI U JOCTHKEHUS CEJIEKIIMU PACTEHUM U KMBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO (DepMy, COPTOMCIIBITATEIHHBIN YUACTOK, B TEIUIMYHOE XO3SIICTBO,
1abopaTOPUI0 arPOYHUBEPCUTETA HITU HAYIHOT'O [ICHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA OHOJIOTHS.

[IpeanochuIKu BOSHUKHOBEHUSI SBOJIOIIMOHHON TEOPUHU. DBOJIIOIIMOHHAS] TEOPHUS U €€ MECTO B
ouonornu. BrusiHIE SBOTIOIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CeupnerenbcrBa 3BomoNMY. [laneoHTonornyeckue: nocie10BaTeIbHOCTb OSBJICHUS BIUIOB B
MaJIEOHTOJIOTUYECKON JIETOIUCH, ITepexoiHble popMbl. buoreorpaguueckue: cXoAcTBO U paznuuue (ayH
1 (I0p MaTepuKoB U OCTPOBOB.

OMOpHOIOrHYecKHe: CXOCTBA U pa3Ininsi SMOPHOHOB Pa3HbIX BUOB MO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbIE, aHATOTMYHbIE, PYIUMEHTAPHBIE OpraHbl, aTABU3MBI.
MonekynspHO-OMOXUMUYECKHE: CXO/ICTBO MEXaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTab0IMUECKUX MyTeH Yy BCEX OPTaHU3MOB.

OpomononHas teopust Y. Jlapsuna. [Ipennocslikn BOSHUKHOBEHHS JapBUHU3MA. J[BHKyIHe
CHJIBI 3BOJIIOLIMHU BUOB 10 J{apBUHY (M30bITOYHOE Pa3MHOKEHNE TIPU OTPAaHUYEHHOCTH PECYPCOB,
HeomnpenenéHHas U3MEHYUBOCTh, 00ph0a 3a CyIIeCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBomonnu (CTD) u €€ OCHOBHBIE MOJNOKEHHUS.

MuxkposBomonus. [lomynsanys kak eTuHUIA BUAa U 3BOJIOLUH.

JiBuokyniue cuibl ((hakTopbl) SBOIOLMH BUJIOB B Mpupoze. MyTallMOHHBINA IPOLECC U
KOMOHMHATUBHAsI U3MEHUYUBOCTh. [lomysnoHHbIe BOJIHBI U Apeiid reHoB. M3omsius 1 Murparusi.

EcrectBennsIit 0TOOp — HanpaBsomuid GpakTop 3BomoIun. GOpMBI €CTECTBEHHOTO 0TOOPA.

[Tpucnoco0aeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Bojtonun. [IpuMepsl mpucrnocoOaeHui y
Opranu3MoB. ApoMOp(O3bl U UANO-aJaNTAIIH.

Bun u Bunoo6pazoanue. Kpurepun Buna. OcHoBHBIE (hOpMBI BUI000pa30BaHus: reorpadudaeckoe,
9KOJIOTMYECKOE.

MaxkposBomonusi. @opmbl 3BOIIONUE: (UIeTHYECKasl, TUBEPTeHTHAs, KOHBEPIeHTHAs,
napajuiensHas. HeoOpaTuMocTh SBOMIOIHH.

[Ipoucxoxaenne oT HeclleUANIU3UPOBAHHBIX IpeaKoB. [Iporpeccupyrorias crenuanu3anus.
AnantuBHas paguaius.

JdemoncTpaumnu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkensb, O.
Mromnnep, A. H. Ceeprios.

Tabmuis! u cxembl: «Pa3BuTHe opraHndeckoro Mupa Ha 3emiiey, «3apoIbIiy MO3BOHOYHBIX
AKUBOTHBIX», « ApXeonTepukcy», «@opmbl 60pHOBI 3a CyliecTBOBaHUEY», « EcTecTBEHHBIN 0TOODY,
«MHoroo0Opa3ue copToB pacTeHuit», « MHOrooOpasue mopoja KUBOTHBIX», «[lomymsiumy,
«MyTanoHHas U3BMEHYUBOCTHY, « ApoMopdo3by, «Mnnoanantamumy, «O0mas nereuepamus»,
«/IBmxkyiue cuiel sBoONUNY, «Kapra-cxema mapiipyra myremectsus Y. Jlapsunay, «bopb0a 3a
cyliecTBOBaHHE», «IIpucnocobieHHOCTh OpraHu3MoBy, «I'eorpadpuueckoe BU000pa3oBaHue»,
«DKOJOrHUECKOe BUA000pa30BaHHEY.

O06opyoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJIOJI0B U CEMSH,
kosueknus «IIpuMepsl 3aUTHBIX MPUCTIOCOOIEHHUH Y )KHBOTHBIX», MO/ieTh « OCHOBHBIC HATIPABICHUS
HBOJIIOLMIY», 00bEMHAs MoieNb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIXY.



Buoreorpaduueckas kapra Mupa, KojuieKuus «PopMbl COXPAaHHOCTHA UCKOTIAEMBIX KHBOTHBIX
pacTeHui», mojens anukanus «llepexkpéct xpomocom», BiaxHsble npenapars! «Pa3sutue
HacekoMoroy, «Pa3zsurue nsarymkn», Mukponpenapat «po3oduna» (Hopma, MyTanu GOpMbI KPbLITHEB
U OKPACKH TEJa).

JlabopaTopHble U NPAKTHYEeCKHE PadOThI:

JIaGoparopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(}HOIOTHIECKOMY KPHUTEPHIOY.

JlabopatopHas pabora Ne 2. «Onrcanue mprucrnocodJISHHOCTH OpraHu3Ma U €€ OTHOCHTEIILHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KU3HU Ha 3emJie.

JloHayuHbIe NpeACTaBIEHUS O 3apOKACHUM KU3HU. HaydHble TUIIOTe3bl BOSHUKHOBEHUS KU3HU Ha
3emuie: abMOreHe3 U MaHcrepMus. XuMudeckas 3BOoIusA. AOMOT€HHbII CUHTE3 OpraHMYeCKHUX BEIIECTB
13 HEOPraHMYECKUX. JKCIIEPUMEHTAIbHOE OATBEPKICHIE XUMUYECKOH ABosolnu. HavanbHbie sTanbl
6uonoruueckor spomouuu. I'unoresa PHK-mupa. ®opmupoBanue MmeMOpaHHBIX CTPYKTYp U
BO3HHMKHOBEHUE MPOTOKIIETKU. [IepBble kneTku 1 ux 3poitonus. @opMupoBaHre OCHOBHBIX TPy
YKUBBIX OPraHU3MOB.

PazButue xxu3HM Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeickas 1 mpoTepOo30HcKasi IpHI.
[Taneo3zoiickas spa u e€ nepuoibl: KeMOPUICKUHN, OPIOBUKCKH, CUITypUIICKUH, IEBOHCKUH,
KaMEHHOYTOJIbHBIN, TEPMCKH.

Me3so30¥ickas 3pa 1 €€ MepHuoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

Kaiino3zoiickas 3pa u e€ nepuo/ipl: MaJeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTHKa KJIuMaTa 1 reoJorn4eckux mnpoueccoB. OCHOBHBIE ITalbl IBOJIOLUN
PacTUTENBHOTO U KUBOTHOTO MUpa. ApoMop(ho3bl y pacTeHHi U KUBOTHBIX. [losiBeHue, pacuser u
BBIMHUPAHHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHm4ecKoro Mupa Kak OTpakeHue 3BOIoInNA. OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB.

DBOJTIOLHS YeJIOBeKa. AHTPOIMOJIOTUS Kak HayKa. Pa3BUTHE NpeaCcTaBICHUM O IPOUCXOKICHUU
yesoBeka. MeToibl u3ydeHus: anTpororesesa. CxoIcTBa U pa3yinyus YeJIOBEKa U )KMBOTHBIX.
CucremMaTn4ecKoe MojI0KEHHUE YEIOBEKa.

JBuxymiue cuibl (akTopsl) anTponoreHe3a. HacneacTBeHHas H3MEHUMBOCTD U €CTECTBEHHBIM
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYa, MBIIIJICHUE, PEUb.

OcCHOBHBIE CTaJAMH U BETBU HBOJIIOIIUY YEJIOBEKA: aBCTPAIONUTEKH, YenmoBek yMenslii, YemoBek
npsaMoxo i, YenoBek HeanaepTalibckuil, YenoBek pazymHsblil. Haxoaku nckomnaeMbix OCTaTKOB,
BpeMsi CYIIIECTBOBAaHMs, 00JIaCTh pacIpOCTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYAUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPONICOUIHAS (€Bpa3uiickas), Herpo-
aBcTpajouIHas (3KBaTOpHAJIbHAS), MOHTOJIOWIHAS (a3HMaTCKO-aMepHuKaHcKas). UepTsl
MPHUCTIOCOOICHHOCTH MPECTaBUTENEH YeJIOBEUECKUX pac K yCIOBHIM CYIIECTBOBaHUA. ENUHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[Hoptpetsr: @. Peau, JI. I1actep, A. U. Onapun, C. Mumnep, I'. FOpu, Y. JlapBus.

TaGnuue! u cxemsbl: «BozHnkHoBeHHe CotHEUHON cuCcTeMBbD», «Pa3BUTHE OpPraHUYECKOro MUpay,
«PacturenbHas kinetka», «KuBoTHas kineTka», «IIpokapuornueckas kiuetka», « CoBpeMeHHas cucteMa
OpPraHu4ecKoro Mupa», «CpaBHeHHE aHATOMUYECKUX YEPT CTPOEHUS YelloBeKa U 4eJI0BEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MECTa MAJIEOHTOJIOTMUYECKUX HAX0/10K MPEAKOB COBPEMEHHOI'O YEIOBEKa,
«/IpeBneiimne monn», «peBHue moan», «IlepBsle coBpeMeHHBbIE TI0AN», «HeI0BeUecKne pacbh.

Ob6opynoBanue: Mmyisku «IIpoucxoxxaeHue yeaoBeka» (010CThl aBCTPATONUTEKA, MTUTEKAHTPOIIA,
HeaHJIepTaJiblla, KPOMaHbOHIIA), CIETIKH WA N300paKEeHHUsI KAMEHHBIX OPY/IHi NEPBOOBITHOTO YeOBEKa



(kamMHU-"OTIIEPHI, pyOmIIa, CKpebia), TeOXpOHOJIOrHYecKast TabIuIa, KOJUIeKIus «DOpMbI COXpaHHOCTH
HCKOITa€MbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

[TpakTiaeckas padorta Ne 1. «3y4eHne UCKOTIAEMBIX OCTATKOB PACTCHHIA U )KHBOTHBIX B
KOJUTCKITHSX .

DKcKypcus «IBOJIIOLKS OPraHUYeCKOro MUpa Ha 3eMJie» (B €CTECTBEHHO-HAYUHBINH WM
KpaeBeIueCKHil My3ei).

Tema 3. Oprann3msl U OKpYy:Kamoas cpeaa.

DKOJIOTHS KaK HayKa. 3aJa4u ¥ pa3/iesIbl 9KOJOTUUA. MeTOoIbl IKOJIOTHYECKUX HCCIICTIOBAHUN.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKa.

Cpenpl 00MTaHUsI OPTaHU3MOB: BOJ/IHASI, HA3EMHO-BO3/IyIIIHAS, IOYBEHHAs, BHYTPHOPraHU3MEHHASI.

Oxonoruueckue dakropsl. Kiaccudukanus skomornueckux (pakTopoB: aOMOTHIECKUE,
OMOTUYECKHE W aHTPOMIOTeHHBIE. J[efCTBHE IKOIOTMUECKHX (DAKTOPOB HA OPTaHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaKHOCTh. Dotonepuoausm. [Ipucnocodnenus
OpPraHU3MOB K JACUCTBUIO a0MOTHYECKUX (aKkTOpoB. bromornueckue puTMel.

buotuueckue pakropsl. Buabl OMoTHYECKUX B3aUMOICUCTBUI: KOHKYPEHIIUS, XHUIIIHUYECTBO,
cuM6mo3 u ero popmel. [TapazuTusm, koomnepanus, MyTyaIn3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJIeOHUUYECTBO). AMEHCAIN3M, HeUTpan3M. 3HaUeHUE OMOTHYECKUX B3aMMOJICHCTBUM TS
CYIIIECTBOBAHUS OPTaHU3MOB B MIPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKUE XapaKTEPUCTUKH oMy sy, OCHOBHBIE TIOKA3aTENIN TOMYJISIINH: YUCICHHOCTD,
IJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTh, IPUPOCT, MUTpaIvs. JJnHaMUKa YUCICHHOCTH TTOMYJISIIINH 1 €
peryJisims.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, O. ['ekkens.

Tabmuup! u cxemsl: kapta «I[Ipupoaabie 30Hb1 3eminy», «Cpenbl 0OUTaHHS OPraHU3MOBY,
«Dotonepuoauzmy», «Ilomymnsunn», «3aKkOHOMEPHOCTH POCTa YUCIECHHOCTHU MOMYJIALNUNA UHPY30pUU-
Tydenbkn», «llumesbie nemnmy.

JlaGopaTopHble H NpaKTH4YecKue padoThbi:

JlabopatopHas padora Ne 3. «Mopdonoruueckrne 0COOEHHOCTH PACTEHUI W3 PAa3HBIX MECT
oOuTaHU.

JlaGopatopHas padora Ne 4. «BiusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktrueckas padora Ne 2. «Iloacdér mIOTHOCTH MOMYJISAIMI pa3HBIX BUJOB PACTCHHIN.

Tema 4. CoolOmecTBa M 3K0JI0rHYeCKHE CHCTEMBI.

Coo0miecTBo opranu3mMoB — 6uoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0Basl, MPOCTPAHCTBEHHAs,
Tpodudeckas (rumieBas). Buabi-noMmuaanTel. CBsI3u B OMOIICHO3E.

Dkosoruveckue cucteMsl (3xocucteMsl). [lonstue 00 sxocucTeMe U OUOTeoIeHO3e.

O yHKIHUOHATIbHBIE KOMIIOHEHTBI SKOCUCTEMBI: IPOAYLIEHTHI, KOHCYMEHTHI, peayLeHTbl. Kpyrosopor
BEIIECTB M MOTOK SHEPTUu B 3KocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KocucTeMbI. [TumeBsie
uenu u cetd. OCHOBHBIE MOKA3aTeNU SKOCUCTEMBI: OoMacca, MPOAYKIUs. DKOJIOTHIECKUE TUPAMHU/IBI:
MIPOYKIIMH, YUCICHHOCTH, OoMacchl. CBONCTBA SKOCHUCTEM: YCTOMUHUBOCTh, CAMOPETYIISIUS, Pa3BUTHE.
Cykueccust.

[IpupoiHbIE 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCUCTEMA XBOMHOTO MU
IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOIMOTeHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOoakocucTeMbl. bronoruueckoe u
X03SIICTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.



Bbuopaznoobpazue kak ¢pakTop ycTOHIMBOCTH 3KOcUcTeM. CoxpaHeHUe OHOIOTHYECKOTO
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['panuiipl, coctaB u cTpykTypa 6nocdepst. XKusoe
BemecTBO U ero ¢pyHkuu. Ocodbennoctu 6nochepsl Kak riao0abHON 3KOCUCTEMBI. JJMHaMuYecKoe
paBHOBecHe U oOpaTHasi CBsi3b B OHocdepe.

KpyroBopoTsl BeliecTs 1 OMOre0XMMHUECKHE UKIIbI JIEMEHTOB (YIiepoaa, a30Ta). 30HAIbHOCTh
ouocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBo B Onocdepe 3emiid. AHTpOTIOreHHBIE U3MeHeHus B onocdepe. ['modanpHbIe
9KOJIOTMYECKUE TIPOOIIEMBI.

CocymiecTBoBaHue MPUPOJIBI U yeoBedecTBa. CoxpaHeHue Onopa3HooOpa3us Kak OCHOBA
ycroitunBocTr 6nocdepsl. OCHOBa paliMOHAILHOTO YITPABIECHHSI TPUPOTHBIMH PECypCcaMH B UX
ucnoJib30BaHue. JloCTHKeHNs: OMOJIOTHH U OXpaHa MPUPO/IbI.

JdemoHncTpaumnu:

[Moptpetsr: A. JIx. Tencnu, B. H. Cykaué, B. U. Bepnaackuii.

Tabmuis! u cxemsl: «I[lumessie nenm», «broleHo3: coctaB u CTpyKTypay, «IIpupoaHsie
coobmiecTBay, «Llenu nuranus», « Ikogoruyueckas mupamuaa», «buocdepa u yenopex», « IkocucTema
IIMPOKOJIMCTBEHHOTO JIecay, « IKOCHCTEMa XBOWMHOTO Jiecay, «broreHo3 Bogoémay, « ATporieHo3y,
«IIpumepHBIE aHTPOIIOT€HHBIE BO3ACUCTBUS HA IPUPOAY», « BaxkKHEHIIMe NICTOYHUKH 3arpA3HEHUS
BO3/yXa U TPYHTOBBIX Bo/», «[louBa — BaxHelIass coctaBisromas ouochepsn», «DakTopsl Ierpajalim
nouBy, «[lapHuKoBBIN d3pderT, «DaKkTOPBl paIOaKTUBHOTO 3arpsi3HEHUs Ouocdeprl», «O01mas
CTpyKTypa 6uocdepsi», «Pacnpoctpanenue xu3uu B 6uochepe», «O30HOBBIHM 3kpaH 6uocheps»,
«Kpyrosopot yrinepona B 6uochepe», «KpyroBopot azora B mpupoie».

O6opyoBanue: MoAETb-aNTUIMKAINS « TUMTHIHbIE OMOIICHO3bI», TepOapuii «PacTuTenbHbIC
coo011ecTBay, KojuieKinu «bruoreHosy», « Bpeaurenn BaxXHEHIINX CEIbCKOXO03SHCTBEHHBIX KYIbTYPY,
repOapyu 1 KOJJIEKIUU PaCTEHUI U KUBOTHBIX, IPUHAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM Ipymnam
onHoro Buaa, Kpacuas kaura Poccuiickoit @eneparinn, n300pakeHHsI OXpaHIEMbIX BUIOB PACTCHUHN U
KUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOIT'PAMMBI 110 BMOJIOT' M1 HA bA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHNA

Cormacao ®I'OC COO, ycraHaBiuBaroTCs TPEOOBAHUS K PE3ysIbTaTaM OCBOCHHSI O0yYarOIIMMHUCS
MIPOrpaMM CpeJiHero o0iero o0pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U NMPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPEAMETA «buonorusy BbIACICHBI CJICAYHOIIHNC
COCTaBJIAIOIIUC. OCO3HAHUC 06y‘laIOH_II/IMI/IC$I pOCCHﬁCKOﬁ rpaxcz[aHCKoﬁ HICHTHNYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbBHOCTU U CAMOOIIPCACIICHNUIO, HAJIMYNC MOTUBAIIUU K O6yLIeHI/IIO 6I/IOJ'IOFI/II/I,
LEJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHHUX y'6e)K,Z[eHI/II7I JIMYHOCTH Ha OCHOBE KJIFOUEBBIX [IEHHOCTEN U
HCTOPUUCCKUX TpaI[I/II_[I/Iﬁ pa3BUTHUA OHOJIOTHYECKOTO 3HaHHsA, TOTOBHOCTb U CIIOCOOHOCTH 06yqa}omnxc;1
PYKOBOACTBOBATLCH B CBOEM AEATEIbHOCTH [IEHHOCTHO-CMBICIOBBIMHU YCTaHOBKaMH, MPUCYIIUMU
cUCTeME OMOJIOTHYECKOTO 06pa30BaHI/I}I, HAJINYHUEC IKOJIOTHYICCKOT' O ITPABOCO3HAHUA, CIIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC IJIAHBI.



JIM9HOCTHBIE PE3yIbTAThl OCBOCHUS MpeaMeTa « BHOIOTHS» JOCTUTAIOTCS B €AUHCTBE YUEOHOM 1
BOCIIUTATENbHOM JICSITEIIBHOCTH B COOTBETCTBUU C TPATUIIUOHHBIMU POCCUUCKUMU COLIMOKYJIBTYPHBIMU,
HUCTOPUYECKIMHU M TyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMU B OOIIECTBE MTPABUIIAMU U
HOpPMaMH NOBE/IEHUS U CIIOCOOCTBYIOT IIPOLIECCAM CaMOIIO3HAHM, CAMOBOCIIUTAHUS U CAMOPa3BUTHS,
Pa3BUTHUS BHYTPEHHEH MO3UIIUU JIMUYHOCTH, TATPUOTU3MA, YBAKEHHUS K 3aKOHY U MIPABOMOPSAKY,
YeJIOBEKY TpyJla M CTaplIeMy ITOKOJICHHIO, B3AUMHOT'0 YBaKEHHSI, 0EPEKHOTO OTHOLICHHSI K KYJIbTYpPHOMY
HACJIEANIO ¥ TPAJAULIMAM MHOTOHALMOHAIIBHOTO Hapoaa Poccuiickon denepannu, Ipupoae u
OKpY>Karollen cpee.

JInyHOCTHBIE PE3YJIbTATHl OCBOCHUS YU4€OHOTO NpeaMeTa «bronorus» H0KHBI OTPaXKaTh
TOTOBHOCTB U CIIOCOOHOCTH O0YYarOIIMXCsl PYKOBOJICTBOBATLCS CHOPMUPOBAHHON BHYTPCHHEH MO3UITHCH
JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUCHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHI,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LIEHHOCTSAM POCCUICKOr0 O0IIECTBA, PACUIUPEHNE )KU3HEHHOTO
OTIBITA U OTIBITA JICATEIHLHOCTH B MPOIECCE PeATM3aIli OCHOBHBIX HAMPABJICHUM BOCIIUTATEILHON
NeSITEIbHOCTH, B TOM YHUCJIE€ B YaCTHU:

1) rpakaaHCcKOro BOCIIMTAHUS:

c(OPMUPOBAHHOCTH IPAKJAHCKOM MO3ULIMU 00Yy4aroOUIerocsi Kak akTUBHOT'O U OTBETCTBEHHOTO
YJIeHa POCCUIICKOro 00IIecTBa;

OCO3HaHHE CBOMX KOHCTUTYILIMOHHBIX MIpaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JCATEILHOCTH TIPU CO3AaHUH YUEOHBIX TPOCKTOB, PEIICHUH
y4eOHBIX ¥ TI0O3HABATEIBHBIX 33/1a4, BHIMOJHEHNN OMOJIOTUUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTBH OIpPeNEsITh COOCTBEHHYIO MTO3UIUIO TI0 OTHOIIEHHIO K SBJICHUSIM COBPEMEHHOMN
JKM3HU U O0BACHATH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBUAX HEOOXOAUMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS
JOJIeH ¢ pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIHAJIBHBIM MOJ0XKEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B MPOLIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX, TO3HABATEIbHBIX
1 UCCIIEJIOBATEIbCKUX 3a/a4, YBAKUTEIBHOTO OTHOIIEHUS! K MHEHHUIO OMIMIOHEHTOB MPU 00CYXICHUN
CIIOPHBIX BOIPOCOB OMOJIOTHUYECKOTO COIEPIKAHUS;

FOTOBHOCTb K TYMaHUTapHOU U BOJOHTEPCKON IEATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTH POCCUICKON TPakIaHCKOIN HIEHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBA OTBETCTBEHHOCTH nepea PoanHoii, ropaocTu 3a cBoi kpai, cBoro Poauny, CBOH s3bIK U
KYJbTYpY, IPOLLUIOE U HACTOsIIEe MHOMOHAIIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEAMIO U TAaMATHUKAM HPUPOAbI, JOCTUKEHUSIM
Poccuu B Hayke, uCKycCTBE, CIOPTE, TEXHOIOTUSX, TPY/IE;

CIOCOOHOCTH OLIEHUBATH BKJIAJ] POCCUMCKHUX yUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
MMOHUMAaHM 3Ha4€HUs1 OMOJIOTHH B MIO3HAHUU 3aKOHOB MPHUPOJbI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO
00I111eCTBA;

ujeiHast yoe:K IEHHOCTh, TOTOBHOCTb K CIIY>KE€HHUIO U 3aiuTe OTeuecTBa, OTBETCTBEHHOCTH 32 €r0
cyap0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHE JYXOBHBIX LIEHHOCTEN POCCUICKOTO HAPOJIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;

CIOCOOHOCTH OLIEHWBATH CUTYAIIMIO U PUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAaHME JIMYHOT'0 BKJIaJa B IOCTPOEHHE YCTOMUMBOTO OYyAyILEro;



OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3JaHUIO0 CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaauLUsIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIFOYAst 3CTETUKY ObITa, HAYYHOT'O U TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECCTBEHHBIX OTHOIICHHMIA,

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKCHHUIO B PA3HBIX BHJIAX UCKYCCTBA, CTPEMIICHUE MPOSBIIATH KA4eCTBa
TBOPUYECKOMN JTMYHOCTH;

5) pusznyeckoro BocnuTaHus, GopMUPOBAHUS KYJIbTYPhI 310POBbs K IMOIHOHAILHOTO
Os1aromosyqus:

MMOHMMAHHE U peaTM3aIs 3I0pOBOT0 U 0€30MacHOro 00pasa >KU3HU (30pOBOE MTUTAHUE,
COOJTFOJICHHE TUTUEHUICCKIX MTPABIII U HOPM, COQJTAaHCUPOBAHHBIN PEKUM 3aHITHHA U OT/IbIXA,
perymsipHas (pu3nUeckasi akTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOTO ¥ KOMITETEHTHOT'O OTHOIICHUS K
CcOOCTBEHHOMY (PM3MUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MMOHMUMAaHWE EHHOCTH TTPABWJT MHAMNBUIYATBHOTO M KOJUICKTHBHOTO 0€30TIaCHOT'O TTOBE/ICHUS B
CUTYAIUSX, YTPOKAIOMIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HaHWE TIOCIICICTBHIA U HETPUATHS BPEIHBIX IPUBBIYCK (YIOTPEOICHUS AJIKOT'OJIsl, HAPKOTHKOB,
KypeHusl);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAacTePCTBA, TPYI0ITIO0HE;

TOTOBHOCTH K aKTHBHOU JICSITEILHOCTH TEXHOJIOTHICCKOW U COIIMAIILHOM HAITPABJIICHHOCTH,
CIIOCOOHOCTHh MHUIIMUPOBATh, TUTAHUPOBATH M CAMOCTOSITEIILHO BBITTOJIHATH TAKyIO JCITECIHHOCTS;

MHTEpPEC K pa3IudHbIM chepam npodeccuoHaNbHOMN AeATeIbHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BEIOOp OyayIieit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA TIPOTSHKEHUU BCEH KU3HMU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

9KOJIOTMUYECKH 11eIeCO000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE
e€ CyIIecTBOBAHNUS;

MOBBIIIEHUE YPOBHS SKOJIOTMUECKON KyJIbTYphl: IPHOOPETEHUE OIbITA IJIAHUPOBAHUS TOCTYIIKOB U
OLIEHKH MX BO3MO>KHBIX MOCIEACTBHUI /U1 OKPYIKAIOIIEeH Cpe/ibl;

OCO3HaHHUE TTI00aIbHOr0 XapaKTepa 3KOJIOrHYeCKUX IPOoOieM U MyTel UX pelieHus;

CHOCOOHOCTH HCIOJIB30BaTh MPUOOpPETaeMble MPU U3yUYEHUU OMOJIOrMH 3HAHUS U YMEHUS MIPU
pelieHny mpoodiieM, CBS3aHHBIX C PallMOHABHBIM TPUPOIONOIB30BaHUEM (COOIIOCHHUE MTPaBUIT
MOBE/ICHUS B IPUPOJIE, HAIIPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B SKOCHUCTEMAaX, OXpaHy BUJIOB,
IKOCHCTEM, OHOChEpHl);

aKTUBHOE HEMPUATHE NECHCTBUHN, IPUHOCIIIUX BPE OKPYKAIOIIeH NPUPOIHON Cpelie, yMEHHE
MIPOrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUECKUE TTOCTEACTBUS MPEANPUHIMACMBIX CHCTBUN U
MpeIoTBPAILATh UX;

HaJIMYUe Pa3BUTOrO HKOJIOTMUECKOTO MBIIUICHHU S, SKOJIOTUYECKON KyIbTYPBI, ONbITA JEATEIbHOCTH
9KOJIOTMUYECKOM HAMPaBICHHOCTH, YMEHHS pyKOBOJCTBOBATHCS HIMU B IMO3HABATEIHHOM,
KOMMYHHUKATUBHOM U COLIMATLHON MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MIPAKTHYECKON AEITeTbHOCTH
AKOJIOTMYECKOM HAMpPaBICHHOCTH;

8) HeHHOCTH HAYYHOIr0 MO3HAHHUS:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH
1 0OIIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha UAJIOTE KYJIbTYP, CIIOCOOCTBYIOIIET0 OCOZHAHUIO CBOETO
MeCTa B MOJUKYJIbTYPHOM MHPE;



COBEPILIEHCTBOBAHHE S3bIKOBON M YUTATEIIbCKOM KyIbTYpPhI KaK CPEICTBA B3aUMOACHCTBHUS MEXKTY
JIIOABMU U TIO3HAHUS MUDA;

MOHMMaHHe crenu(ukn OMONIOruy KaK HayKH, OCO3HaHUS €€ posu B (POPMHUPOBAHUHT
panMoOHATBFHOTO HAYYHOTO MBIIUICHHUS, CO3aHNH LIETIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM MHUPE
KaK O €JMHCTBE PUPOJIbI, YEIOBEKa 1 00IIECTBa, B MO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHuN
pobJIeM COXpaHEHUs MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B 3HAYUMOCTH OMOJIOTHHU JJIsi COBPEMEHHOW IIMBIIIM3AINH: 00ECTIeUeHHsI HOBOT'O
YPOBHS pa3BUTHUS MEJUIIMHBI, CO3/ITAaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pelaTh
pecypcHbIe TPOOIEMBI Pa3BUTHS YEIOBEYECTBA, TOMCKA MY TEH BBIX0/1a U3 TI00ATBHBIX SKOJIOTHIECKUX
npobaeM u o0ecTieyeHns Mepexoaa K yCTOMUMBOMY Pa3BUTHIO, PAIIMOHATILHOMY HUCIIOIb30BAHUIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KHI3HH;

3aWHTEPECOBAHHOCTH B IMOJYYEHUH OMOJIOTHYECKIX 3HAHHUN B IIEIISIX MOBBIIICHUS 00IIEH
KYJIbTYpBI, €CTECTBEHHO-HayYHOW TPAMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKIIMOHAILHOW I'PaMOTHOCTH
oOyuarouuxcs, popMupyemMon Ipyu U3y4eHUH OHOIOTUH;

MMOHMMaHHEe CYITHOCTH METOJIOB MTO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH
WCTIOJIH30BATh TIOJTyYaeMble 3HAHUS [T aHAIIN3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MUpa 1
MIPOUCXOISIINX B HEM M3MEHEHUH, YMEHHUE JIelaTh 000CHOBAHHBIC 3aKITFOUEHUS HA OCHOBE HAayUHBIX
(haKTOB M UMEIOIIUXCS JAHHBIX C IENBIO TIOTYYCHHUS TJOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITEIIHHO HCITONIF30BATh OMOIOTHYECKHE 3HAHUS [T PEIICHHS TPOOIeM B
peabHBIX KU3HEHHBIX CHTYAaIINsX;

OCO3HAHHE [IEHHOCTH HAYYHOH JIEATETHHOCTH, TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JIESITeIbHOCTh HHIMBHUIYya IbHO U B TPYIIIIE,

TOTOBHOCTB U CITOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHMIO M CAaMOOOPa30BaHUIO, K AKTUBHOMY
MOJIyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHUHM C )KU3HEHHBIMU MOTPEOHOCTAMH.

METAIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yIbTaThl OCBOECHUS yueOHOTo npeamera «broiorusy BKIIOYAOT: 3HaYMMblIe
Ui GopMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIIMXCS MEXAUCIUIUIMHAPHBIE (MEKIIPEIMETHBIE)
oOI1IeHayYHbIE TIOHATHUS, OTPAXKAOIIKE [IEJIOCTHOCTh HAYYHOU KapTUHBI MUPA U CIIEHU(PUKY METO/I0B
MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPIHsl, SIBICHUE, IIPOIECC, CUCTEMA,
HAy4YHBIN QaKT, IPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, UCClIe0BaHNe, HAOIIOIeHHE,
U3MepeHue, SKCIIEPUMEHT U JPYTHX), YHUBEpCalIbHbIEe yueOHbIe AecTBU (T03HABATENbHBIE,
KOMMYHHUKATHUBHBIC, PETYIATUBHBIC), o0ecreunBaonye (GopMUpoBaHue PyHKIIMOHATBHON IPaMOTHOCTH
Y COLIMATbHOW KOMITETEHIINH 00YYaIOIINUXCsl, CIIOCOOHOCTh 00YYaIOIUXCs HCTIOIb30BAaTh OCBOCHHBIE
MEeXAUCLIUITHHAPHBIE, MUPOBO33pEHYECKUE 3HAHUS U YHUBEPCaJIbHbIC yueOHbIE IeHCTBUS B
M03HABATEIHHON U COIUANBHOMN MPaKTUKE.

MetanpeameTHbie pe3yIbTaThl OCBOGHUS IPOrPaMMbl CpPeIHEro 00IIero 00pa3oBaHus JOIKHBI
OTpaXkaTh:

OBiajeHHe YHHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JIOrMYeCKHe AeHCTBHS:

CaMOCTOSITENNLHO (POPMYITUPOBATEH U aKTYaIHU3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

MCIOJIb30BaTh MIPH OCBOCHUN 3HAHWUN MPUEMBI IOTUYECKOTO MBIIIJICHHS (aHAIN3a, CUHTE3a,
CpaBHEHHUSI, KIIaCCHU(PHUKAIIUU, 000OIIEHHS ), PACKPBIBATh CMBICI OMOJOTMYECKUX TOHATUH (BBIACIATH UX
XapaKkTepHbIe MPU3HAKHU, YCTAHABIMBATH CBSI3U C IPYTHMH MMOHSATHIMH);



OTIPEIEIIATH 1eNU ICATEIIHOCTH, 33a1aBast MapaMeTphl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHTh
Pe3yIbTAThI IEATETLHOCTH C IOCTaBICHHBIMU LIETSAMU;

MCIOJIb30BATh OMOJIOTUYECKUE TIOHATHS 1J1s1 O0bsICHEHHs (PAKTOB M SBJICHUN )KUBOM MTPUPOIBI;

CTPOUTBH JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, IETyKTUBHBIC, 10 AHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH U TIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, ()OPMYITHPOBATH BHIBOABI U
3aKIIIOYEHUS;

MIPUMEHSTh CXeMHO-MO/ICIBHBIE CPEJICTBA IS IPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIEHUH B NU3y4aeMbIX OMOJOTHYECKUX O0BEKTaX, a TAKXKeE MPOTUBOPEUNI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHHUKAX;

pa3pabaTbIBaTh IJIaH PEHICHUS IPOOIEMBI ¢ yUETOM aHaIM3a UMEIOIINXCSI MAaTePUATBHBIX U
HEMaTepPHaIbHBIX PECYPCOB;

BHOCHTBH KOPPEKTHUBEI B JIESITEITLHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IIEJISIM, OLIEHUBATh
PHICKH TTOCIIE/ICTBUH IS TEILHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH pabOTy B YCIOBHSX pEaIbHOTO, BUPTYAJIHHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KMU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCIeA0BATEIbLCKHE NeiiCTBUS:

BJIQJIETh HABBIKAMH YY€OHO-HCCIIEIOBATEIECKON W IPOSKTHOM e TETFHOCTH, HAaBBIKAMHA
paspermeHns npo0eM, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSTENTFHOMY TTIOMCKY METOIOB PEIICHUS
MPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METOJIOB TIO3HAHMUS,

WCTIOJIH30BATh PA3IIUYHBIC BUJBI IEITEILHOCTH T10 MTOJTyYESHHIO HOBOT'O 3HAHUS, €r0
WHTEPIPETAINH, TPEOOPa30BAHHUIO U IPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHUCIIE TIPH CO3TaHUU
y4eOHBIX U COLMAIIbHBIX ITPOEKTOB;

(GbopMHpOBaTh HAy4YHbII TUI MBIIICHHUS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU
MOHATUSAMHU U METOJAMH;

CTaBUTb U (POPMYJIMPOBATh COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHOM IEATEIbHOCTH U KU3HEHHBIX
CUTYyalMsX;

BBISBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBA3U M aKTyaIM3UpOBaTh 33a4uy, BbIIBUIaTh THIIOTE3Y €€
peleHusl, HaXOAUTh apryMEHThI JUIsl J0Ka3aTeIbCTBA CBOMX YTBEPKIACHUH, 3a1aBaTh apaMeTphl U
KPUTEPHH pPELLCHHUS;

aHAJIM3UPOBATh [1OJIyUYEHHbIE B XOJI€ PELLIEHUs 3aJaul Pe3yJIbTaThl, KPUTHUECKU OLEHUBATh UX
JOCTOBEPHOCTb, IIPOrHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

J1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLICHUBATh IIPUOOPETEHHBIN OIIBIT;

OCYILECTBJIATH LIeJICHANIPABIICHHBIN ITOMCK ITEPEHOCa CPEACTB U CIIOCOOOB IeHCTBUS B
PO ECCHOHATIBHYIO CPELY;

YMETh IEePEHOCUTh 3HaHUS B 103HABATEIbHYIO U IPAKTUYECKYIO O0JIACTH KU3HEAEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX NPEIMETHBIX 00JIacTei;

BBIIBUT'aTh HOBBIE UJICH, MIPEAJIaraTh OpUrHHAIbHbIC TOAX0/bI U PELIEHHs], CTABUTh MPOOIEMbI U
3aJjauy, JIOMyCKaroI1e albTepHATUBHbIE PELLICHMUSI.

3) pabora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JINYHBIX UICTOUHUKAX HHPOPMALIUHU (TEKCTEe Y4eOHOT0 MOCOOHs, HAyqHO-
MOTYJIAPHOM JTUTEepaType, OMOJIOTHYECKUX CIOBApSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JIaHHBIX, B
WHTepHeTe), aHaIn3upoBaTh MH(HOPMAINIO pa3IMYHbIX BUIOB U (GOPM MpPECTaBICHUS, KPUTUUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

(bopMyIHpOBAaTh 3aIIPOCHl M IPUMEHSATH pa3IMYHbIE METOJIBI ITPU MOUCKE M 0TOOpEe OMOIOrHY eCKOit
uH(popManny, He0OXOUMOH [T BBIIOJIHEHUS YUeOHBIX 3a71ay;



pUOOPETATh OIBIT UCTIONB30BaHMS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOT U,
COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BEIOMPATH ONTUMAIIbHYIO ()OpMY IPECTaBICHHU OHOIOrHYecKoi HHpopMauu
(cxemsl, rpaduku, TMarpamMMbl, TAOJIHIIBI, PUCYHKH U JPYTroe);

MCIOJIb30BATh HAYYHBIH S3bIK B KAUECTBE CPENICTBA MPH paboTe ¢ OMOIOrnuecKoi nHpopMannei:
MPUMEHSATh XUMHUYECKHE, (PU3NIECKHE U MaTEMaTUIECKUEe 3HAKU M CUMBOJIBL, ()OPMYJIBI, a00OpeBuaTypy,
HOMEHKJIATYpY, UCIIOJIB30BAThH M MPEOOPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJICTh HABBIKAMH PACIIO3HABAHMS U 3AIUTH HH(QOpMAIHH, HHPOPMALIMOHHON O€301TaCHOCTH
JMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o6meHue:

OCYIIECTBIIATh KOMMYHHKAIIMU BO BCeX cepax KU3HH, aKTHBHO Y4aCTBOBATh B AUAJIOTe WIIN
JIMCKYCCHH TIO CYIIECTBY 00CYKIaeMOi TeMbI (YMEHHE 331aBaTh BOIIPOCHI, BEICKA3BIBATh CYKICHHSI
OTHOCHTEIIEHO BBHITIONHEHUS MpeIaraeMoi 3a/1auu, YIYUThIBATh HHTEPECHI U COTJIACOBAHHOCTH TIO3UIAN
IPYTUX YYaCTHUKOB JHAIOTA WIN AUCKYCCHH);

pacro3HaBaTh HeBEepOATbHBIC CPEACTBA OOIIECHUS, TOHUMATh 3HAYCHHE COITUAIILHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHHUST KOH(DIMKTHBIX CUTYallni, YMETh CMATUATh KOH(QIIUKTHI U BECTH
TIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CITIOCOOAMU OOIIEHUS W B3aMMOJICHCTBHS, TOHUMATh HAMEPEHHS IPYTUX
JFO/IeH, TIPOSIBIISATh YBKHUTEIBHOE OTHOIIIEHHE K COOSCEHUKY M B KOPpEKTHOU (hopme popMynmnpoBaTh
CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTHYHO U3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasI 1eSITeTbHOCTD:

MIOHMMAaTh U UCIOJIb30BaTh NPEUMYILECTBA KOMAHIHOW U MHIUBUAYAIbHON paOOTHI IIPU PELIEHUN
OMOJIOTHYECKON MPOOIIEMBI, 000CHOBBIBATh HEOOXOUMOCTh TPUMEHEHUS TPYIIIOBBIX (hOpM
B3aMMOJICHCTBUS MIPH PEIICHUN YIeOHOH 3a/1a4H;

BBIOMPATh TEMATUKY U METO/bI COBMECTHBIX JIEHCTBUH € Y4ETOM OOLIMX UHTEPECOB U
BO3MOKHOCTEH Ka’KJ0ro 4ieHa KOJUIEKTHUBA;

IIPUHUMATh LIEJIM COBMECTHOH 1€ TEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBUS 110 €€
JOCTHKEHHIO: COCTABIIATH IJIaH ACHCTBUH, paclpeesaTh PO ¢ yu€TOM MHEHUH Y4aCTHUKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOH padoThI;

OLIEHUBATh KAYECTBO CBOET0 BKJIJa U KaX/I0r0 yYaCTHUKA KOMaH/Ibl B OOIIUI pe3yJbTaT 110
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeyIarath HOBbIE IPOEKTHI, OLEHUBATh UJEHU C IMO3UIIMHA HOBU3HBI, ODUTUHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMUECKOE MOBEJICHUE B PA3JIMUHBIX CUTYaLUAX, IPOSIBIIATh
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OgJiajieHMe YHUBEPCAJIbHBIMH PeryJssTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJIb30BaTh OMOJIOTHYECKNE 3HAHUS JJIS BBISBICHUS IPOOJIEM U UX PEIICHUS B dKU3HEHHBIX U
yUeOHBIX CUTYyallHsX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH 11eJIeBbI€ U CMBICIIOBbIE YCTAHOBKU B CBOUX
JEUCTBUSAX U MOCTYIKAX [0 OTHOIIEHUIO K )KUBOW MPUPOJE, CBOEMY 3/I0POBbIO U 3I0POBBIO
OKpY’KalOIINX;

CaMOCTOSITENIEHO OCYIIECTBIISTH TO3HABATENIBHYIO JIESITEIbHOCTb, BBISIBIATH MPOOJIEMBI, CTABUTH U
(dopmynarpoBaTh COOCTBEHHBIE 33J]a4ll B 00pa30BaTEIbHON AESITEIbHOCTH U )KU3HEHHBIX CUTYAIUX;



CaMOCTOSITENIFHO COCTABJISATD TUIAH PEIICHUS IPOOJIEMBI C YIETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHU;

JIaBaTh OLIEHKY HOBBIM CUTYalMsM;

pacimmMpATs paMK1 y4eOHOT0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

JeTIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3PYIAUIINN B PA3HBIX OOJIACTSIX 3HAHHIA,
IIOCTOSIHHO TMOBBIILIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIILHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LEISAM;

BJIaIETh HaBbIKaMU MIO3HABATENbHOM pedIeKCHH KaK OCO3HAHMSI COBEPILIAEMBIX AEHCTBUN U
MBICIIUTEIBHBIX MTPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMM, HCIIOJIB30BATh NPUEMBI pedIeKCHH IS
OLIEHKH CHUTYaI[lH, BIOOpAa BEPHOT'O PEIICHHUS;

YMETb OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUXKEHUIO;

IIPUHUMATh MOTUBBI U apTYMEHTBI IPYTUX IPH AHAIU3E PE3YyJIbTAaTOB ACSITEIBHOCTH;

3) npuHsATHE CEOsI U IPYrUX:

MIPUHUMATD ce0sl, TOHMMAasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IPU aHAIU3€ PE3YIbTATOB JIEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MIPABO APYTUX HA OLINOKHU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3ynbTaThl ocBoeHus mporpamMmmbl COO 1o 6uosioruu Ha 6a30BOM ypOBHE
BKITIOYAIOT crienuduyeckne ais yaeOHoro npeamera « bruonornsd HaydHble 3HAHUS, YMEHHSI U CTIOCOOBI
JEWCTBUH 110 OCBOCHHUIO, HHTEPITPETAIINH U TIPE0Opa30BaHUIO 3HAHUHN, BUJIBI ACATEIBHOCTH TI0
MOJTyYSHHUIO HOBOT'O 3HAHMSI U IIPUMEHEHUIO 3HAHUH B PA3IMUHBIX YUCOHBIX CUTYAIIHSX, & TAK)XKE B
peabHBIX XKU3HEHHBIX CHTYAIHsX, CBA3aHHBIX ¢ OMoJiorueil. B mporpamMMe npeaMeTHbie pe3yibTaThl
MPEJCTaBIICHBI 110 T0JIaM O0YYCHHUSI.

[IpenmeTHbIe pe3yIbTaThl OCBOCHHS yU4eOHOTO npeamera «buonorus» ¢ 10 Knacce n0MKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHHI O MECTE U POJIU OMOJIOTHH B CUCTEME HAYYHOT'O 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KaPTUHBI MUPA U HAYYHOT'O
MHUPOBO33PCHUS, O BKJIJIC POCCUICKHIX U 3apyOS)KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH,
(YHKIIMOHATLHON TPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKPBIBATh COJIEPIKAHHE OMOJIOTUYCCKUX TEPMUHOB U TIOHSATHIA: KU3Hb, KIICTKA,
OpranusM, MeTaboau3M (0OMEH BEIIEeCTB U MPEeBpallleHue YHEPTUH ), TOME0CTa3 (CaMOperyJsius),
YPOBHEBas OPraHU3aIUs JKUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEPOIYKIIHsI), HACICICTBEHHOCTD,
W3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHE U3NIaraTh OMOJIOTUYECKUE TEOPHH (KIETOYHAs, XPOMOCOMHAs!, MyTallMOHHAA, IIEHTpaIbHAS
JorMa MoJieKyJIspHoi 6uonorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BapunoBa) u yuenus (o
[IEHTPax MHOT000pa3us U MPOUCXOXKIEHUS KyIbTypHbIX pactenuii H. 1. BaBunosa), onpenensts
TPaHULIBI UX TPUMEHUMOCTHU K KUBBIM CHCTEMaM;

yYMEHHE BJIAJIETh METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIO/IEHUE U OMTMCAHUE KUBBIX
CHCTEM, MPOLIECCOB U SBIICHUH, OpraHu3allvs U MPOoBeIeHNEe OMOIOTrMYeCKOT0 AKCIIEPUMEHTA,



BBIJIBI)KCHUE THITOTE3bI, BBISIBJICHHUE 3aBUCIMOCTH MEK/y UCCIICIyeMbIMU BETMUYNHAMU, OOBSICHEHUE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MTOHSATUHN, TEOPUI U 3aKOHOB, YMEHUE JeJIaTh
BBIBO/IbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJIHTATOB;

YMEHUE BBIJICNIATH CYIIIECTBEHHbIEC TPU3HAKH BUPYCOB, KJIETOK MTPOKAPHOT U IYKAPUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IIPOLIECCOB: OOMEHA BELLIECTB U
MpEeBpAILEHUs SHEPTHH B KJIETKE, (POTOCHHTE3A, IJIACTUIECKOTO U YHEPTETHIECKOTr0 0OMEHa,
XEMOCUHTE3a, MUTO03a, Me103a, OIUIOJ0TBOPEHNUS, PA3MHOXKEHUS, HHIUBUAYAIbHOIO Pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSTH IMOJTYyUYECHHBIE 3HAHUS 17151 OOBSICHEHUSI OMOJIOTMUECKHUX MTPOIIECCOB U SIBJICHHIA,
JUTSI IPUHSITHS IPAKTUYECKUX PEIICHU B MIOBCETHEBHOM KU3HHU C LIEIbI0 00ecTieueHHs 0€301MacHOCTH
CBOETO 37I0POBbS U 3/I0POBbS OKPYKAIOIIMX JItOJIeH, COOJIIO/IEHUSI HOPM I'PaMOTHOTO MOBECHHUS B
OKPY>KaIoIlel MPUPOTHOMN Cpejie, TOHUMaHNue He0OX0IMMOCTH HUCTIONB30BaHUS TOCTHKCHU I
COBPEMEHHOM OMoJIorny 1 OMOTEXHOJOTUM AJISl PAlMOHAIBHOTO PUPOIOII0Ib30BaHMUS;

yMEHHE peliaTh NeMEeHTapHble TeHETUYECKHE 3a/1a4l HA MOHO- U AUTMOPUAHOE CKPELMBAHNUE,
CLIETJIEHHOE HACJIeI0BAaHUE, COCTABIIATH CXEMbl MOHOTMOPHUIHOTO CKPELIMBAHUS JUIs [TPEICKA3aHUs
HacJIeOBaHMs MPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBITIOJIHATH Ja00paTOpHbIE U IPaKTHUUECKHE PabOThI, COOMI0OIATh MpaBuia npu padoTte ¢
y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLIEHUBATh M HHTEPIPETUPOBATh HHPOPMAIIHIO OMOJIOTUYECKOTO
CoJIep>KaHusl, BKIIIOYAIOIIYIO [1CEB/IOHAYYHbIE 3HAHUS U3 Pa3JIMYHbIX HCTOYHUKOB (CpeJCTBa MacCOBOM
nH(pOpMaIIUK, HAYIHO-TIOMYJIIPHBIE MAaTEPHUAIIBI ), STHIECKUE aCTIEKThI COBPEMEHHBIX NCCIICTOBAHHI B
OMOJIOr1H, METUITNHE, OMOTEXHOJIOTHH;

YMEHHE C03/1aBaTh COOCTBEHHBIC TUCEMEHHBIE U YCTHBIC COOOIEHNs, 0000111asi OMOTOTHIECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN amnmapaTr OuoJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO NIpeaMeta «buonorus» ¢ 11 knacce nOKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CUCTEME Hay4YHOr O 3HAHUS €CTECTBEHHBIX
HayK, B (JOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI MUPA U HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OHOJIOTOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATBHOM IPaMOTHOCTH YeJIOBEKa JIJIsl PElIeHUs] )KU3HEHHBIX 3a/1a4;

YMEHHUE PacKphIBaTh COIEpPKaHNe OMOJIOTHUYECKUX TEPMUHOB U MTOHSATHIA: BUI, TOMYJIALINSA,
reHo(OoH1, FIBOJIIOLHUS, JBMKYIIHE CUJIbI ((haKTOPBI) HBOJIIOLIUU, TIPUCIIOCOOIEHHOCTh OPraHU3MOB,
BHJI000pa30BaHue, IKOJIOTUYECKUE (PaKTOPhI, IKOCHCTEMA, TPOAYLIEHTbI, KOHCYMEHTBI, PEIYIICHTHI, LIeTH
MUTaHUS, KOJIOTHYecKas mupamMuaa, ouoreoreHos, ouocdepa;

yMEHHe U3Narathb Onojorundeckue Teopuu (3Bomroruonnas teopust Y. JlapuHa, cHHTETHUECKAs
Teopus SBOJIIOLNH ), 3aKOHBI U 3aKOHOMEpPHOCTH (3apozbiiieBoro cxonactsa K. M. bapa, uepenoBanus
TJIaBHBIX HarpaBieHui u mytei spomtonuu A. H. CeBepiiosa, yuenus o 6uocepe B. 1. Bepuazackoro),
OTIpEAETISATh TPAHUIIBI UX IPUMEHUMOCTH K KMBBIM CHCTEMaM;

yMEHHE BJIaJIeTh METOIaMU HAyYHOTO [MO3HAHUS B OMOJIOTHH: HAOJIIO/IEHUE U OMTMCAaHUE KUBBIX
CHCTEM, MPOLIECCOB U ABIICHUH, OpraHu3alvs U IpoBeACHNE OMOJIOTHIECKOT0 SKCIIEPUMEHTA,
BBIJIBH)KCHUE TUIIOTE3bI, BBISIBJICHHE 3aBUCIMOCTH MEKy UCCIIElyeMbIMU BeIHUYNHAMU, OObSICHEHHE
MOJIYYEHHBIX PE3yJbTaTOB, UCIIOIb30BAHHBIX HAYUHBIX MTOHATUHN, TEOPUI U 3aKOHOB, YMEHUE J€aTh
BBIBO/IbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATH CYIECTBEHHbIC IPU3HAKN CTPOCHHUS OMOJOTHYECKUX O0OBEKTOB: BUIOB,
MOMYJIALUH, TPOAYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€0IIEHO30B U YKOCHUCTEM, OCOOEHHOCTH
MIPOILIECCOB: HACIEICTBEHHON N3MEHYUBOCTH, ECTECTBEHHOT0 0TOOpa, BUJ000pa30BaHus,



MPUCIIOCOOJICHHOCTH OPraHU3MOB, JACUCTBUS SKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBI, IepeHoca
BELIECTB U II0TOKA SHEPTUU B IKOCUCTEMAX, AaHTPOIIOTEHHBIX U3MEHEHHH B 3KOCUCTEMAX CBOEH
MECTHOCTH, KPyTrOBOPOTa BEIIECTB U OMOT€OXUMHUYECKHX IIHKIIOB B Onochepe;

YMEHHUE PUMEHATH TOJTY4YCHHBIEC 3HAHU U1 O0BSCHEHUS! OMOJIOTHYECKUX MPOIIECCOB U SIBJICHUH,
JUISL IPUHATHS PAKTUYECKUX PEIICHUH B IOBCETHEBHOM KU3HU C 11€JIbI0 0OeciedeHust 0€301acHOCTH
CBOETO 3/I0OPOBBS U 370POBBS OKPYKAIOIINX JIO/ICH, COOII0IEHUSI HOPM I'PaMOTHOT'O TIOBEACHUS B
OKPY>KaIOIel MPUPOTHOM Cpejie, TOHMMaHue HeOOXO0IMMOCTH MCIIOJIb30BAHUS TOCTIKECHHUI
COBPEMEHHOM OMOJIOrny AJIsl PAallMOHAIIBHOTO PUPOIOIIOIb30BAHMS;

YMEHHE peliaTh IeMEHTapHble OMOJIOIMUECKUE 3a]aul, COCTABIISATh CXEMBI [IEPEHOCA BEIIECTB U
SHEPruM B 3KOcHcTeMax (Lenu MUTaHus);

YMEHHE BBINIOJIHATH Ja00paTOPHbIE U IPaKTHUECKUEe paboThl, COOI0IaTh IpaBuiia Ipu padoTe ¢
y4eOHBIM U Ja00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATh HH(OPMAIIMIO OHOJIOTHYECKOTO
COJIepKaHusl, BKIIIOYAIOIIYIO [1CEBIOHAYYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeACcTBa MacCOBOM
nH(pOopMaluY, HAyYHO-TIOMYJISIPHbIE MaTepHAaJIbl), pACCMATPUBATh IT1I00AJBbHBIE SKOJIOTHUECKHE
po0GJIEMBbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE C03/1aBaTh COOCTBEHHBIE TUCHMEHHBIE U YCTHBIE COOOIIEeHMS, 000011ast OMOIOTHIECKYIO
MH(OPMALINIO U3 HECKOJIBKHUX UCTOYHUKOB, TPaMOTHO MCIOJIb30BaTh MOHATHITHBIN anmapaT OUOJIOTHN.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KomnnuectBo gacos
OnexrpoHHbIe (T(POBEIE)
Nen/m | HamMeHoBaHUe pa3/ieioB U TEM MPOTPaAMMBbI Kontposnbusle | IIpakruueckue
Bcero 00pa3oBaTesbHbIE PECYPChI
paboThl paboThl
bubmmoreka [IOK
1 b 2 .
HOTOTHA Kal HayKa 05 https://m.edso00.ru/7f41c292
2 JKuBBIEe cCHCTEMBI U UX OpraHn3aIus 1 bubmmorexa [JOK
p I https://m.edso00.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOEHUE KIIETKU 8 1 bubmorexa [IOK
P https://m.edso0.ru/7f41c292
bu6moreka [IOK
4 K
HBHEACATEILHOCTE IICTKH 6 https://m.edso00.ru/7f41c292
5 PazmHOXeHue 1 MHIUBUIYAJIbHOE Pa3BUTHE 5 1 bu6mmoreka [IOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6moreka [IOK
6 8 1.5
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTHU https://m.edso0.ru/7f41c292
8 PesepBHOE Bpemsa 1 bubmmotexa [JOK
P P https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



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

11 KJIIACC

KonuuectBo yacon
HaumenoBanue pas3aeiioB u Tem OnekTpoHHbIEe (ITU(POBHIL)
Ne /it Konrtponbnsle | IIpakTuueckue
MIPOrPaMMBI Bcero 00pa3oBaTeIIbHBIE PECYPCHI
paboThI paboThl
1 5 5 9 1 bu6mmoreka [IOK
BOOMHOMHA DHOJOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubnuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranus 0 arorras cpeja 5 1 bubmmorexa LHOK
FaHU3MBI U OKPYIK
P PYRAOUE CPedt https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
4 Coo0111ecTBa M HKOJIOTMUECKHAE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
5 PesenBHoOe Bbe 5 bu6moreka [IOK
PBIOC BpeMi https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 34 0 2.5



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

[TIOYPOYHOE IIJTAHMPOBAHUE

10 KJITACC
KommuectBo wacos
Nen/m | Tema ypoka Konrponsasie | IpakTuueckue Aara DICKTPOHKEIC LHPpOBLIC
Bcero U3YyYCHHsI | 00pazoBaTeIbHBIC PECYPChI
paboThl paboThI
bubmmoreka [{OK
1 buosorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Meto1pl TO3HAHUSA KUBOW TPUPO/IBI.
9 [IpakTnueckas padorta Ne 1 1 05 bubnuoreka [IOK
«Hcnonp30BaHKe Pa3IUYHBIX METOIOB MPH ' https://m.edso0.ru/863e6122
M3YYCHHH OUOJIOTHICCKIX OOBEKTORY
3 buonoruueckue cuctemsl, MPOLECCHl U UX 1 bu6mmoreka [IOK
U3ydYeHHE https://m.edso0.ru/863e6564
4 XUMHYECKUI cocTaB KIETKU. Boma u 1 bu6mmoreka [IOK
MHUHEPAIbHBIE COJIH https://m.edso0.ru/863e674e
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHHe OEIKOB 1 https://m.eds00.ru/863e6h72
depMeHThl — OUOJIOTHYECKHE
KaranuzaTtopsl. Jlaboparopnas padora Ne 1
6 «M3yueHne KaTaIMTUYECKONH aKTUBHOCTH 1 0.5 Bubmiorexa LIOK
https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha puMepe aMuIa3bl WK
KaTaJiasbl)»
bu6mmoreka [JOK
! YraeBozet. Jrmie! 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
8 Hyxnennoseie kucnotsl. ATO 1 httos://m.eds00.ru/863e6d5¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH U MCTOABI U3YYCHUA KIICTKU.

bubmuoreka [JOK

o Knerounas Teopus https://m.edso0.ru/863e6e88
10 KieTka kak meiocTHas )KUBasi CHCTEMa
CrtpoeHue 3yKapuOTHUYECKOM KIETKHU.
JlaboparopHuas pabora Ne % «M3yuenHue BuGmiorexa LIOK
11 j;i(éz};ﬂ; gf;:;;ﬂ%ﬁi?;i;:iﬁ?&x;a 0.5 https://m.edso0.ru/863e6ff0
FOTOBBIX MHKpOMPENADATAX 1 1X https://m.edso0.ru/863e716¢
OITHCAHUE)
bubmuorexa [JOK
12 OOMEH BEIIECTB MM META00IN3M https://m.e dsﬁ).ru 18636 766¢
bubmuorexa [JOK
13 Potocitnres. Xemocuires https://m.edsg).ru/863e7c98
bubmuorexa [JOK
14 dmeprerueckiii oomen https://m.edsg).ru/863e7aae
JKuzHeHHbIN UMK KISTKU. [lenenue
0
15 | 3 easmoeme s pen 05 buorera L1OK
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX hitps://m.eds00.1u/863¢/dc4
MHKpOIIpernapaTax»
16 buocunTes 6enka. Peakiust MmaTpuaHOTO bu6mmoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
17 Tpancnsanus — OnocuHTE3 OEKa bubmorexa [IOK
https://m.edso0.ru/863e796e
18 Hexnerounsie ¢GopMbl )KU3HU — BUPYChI Bubmorexa IOK

https://m.eds00.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

bubmuoreka [JOK

19 dopMbl pa3MHOKEHUSI OPTaHH3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmmoreka [{OK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
kietok. OmrogorBopenue. JlaboparopHas
21 pabora Ne 4 «Ijjlzyqelzme CTpOGHI/IIzI ’ 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e81b6
ITOJIOBBIX KJICTOK Ha FOTOBBIX
MHUKpOIIpenapaTax»
22 NuauBuayanbHOE pa3BUTHE OPraHU3MOB bubmmorexa LIOK
https://m.edso0.ru/863e8436
23 ['eHeTnka — Hayka O HaCJIEeICTBEHHOCTH U bubnuoreka [IOK
HU3MEHYHBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJICI0BAHUS
24 an3HaKo§. MOHOFI/I6pI/II,II[H06 bubmmorexa LIOK
https://m.edso0.ru/863e8878
CKpEIIMBaHUE
JluruOpuHOe CKpeIuBaHue. 3aKOH bu6mmoreka [JOK
25
HE3aBUCHUMOI'0 HaCJIeI0BaHUs IPU3HAKOB https://m.edso0.ru/863e89a4
CuerieHHOe HAcJIeI0BaHKE MPU3HAKOB.
JlaGopatopHas padora Ne 5 «M3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO U bu6mmoreka [JOK
26 0.5
JTUTHOPUIHOTO CKPEIIUBAHUS Y https://m.edso0.ru/863e8c60
JpO30(HITBI HAa TOTOBBIX
MHKpOIIpernapaTax»
7 I'eneruka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [JOK

CICIINICHHBIX C ITOJIOM

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



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

N3menuuBocTh. Henacnencrsennas

M3MEHUMBOCTb. JlabopaTopHas pabora Ne

6. N3ydenne MoupuKamoHHON bubnuorexa [JOK
28 1 0.5
WU3MEHYMBOCTH, MOCTPOCHUE https://m.edsoo.ru/863e8efe
BapPHUAIIMOHHOTO PsAJIa ¥ BApUAITMOHHON
KpHBOW»
HacnencrBenHast "3BMEHYMBOCTb.
29 JlabopaTtopHnast pabota Ne 7. « AHanu3 1 05 bubnuorexa [JOK
MyTalui y Ipo30(uibl Ha FTOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpEIiapaTax»
bu6moreka [IOK
30 Perteritia vienoneia 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO TEME
31 «HacnencTBeHHOCTh Y N3MEHUYUBOCTH 1
OpPraHU3MOB»
bu6mmoreka [IOK
32 Cenekius Kak Hayka i npotece L https://m.edsoo.ru/863e9214
33 MeToOnl U JOCTHXEHUS CEJIEKIINU 1 bu6mmoreka [JOK
pacTeHu 1 )KMBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHonorus kak orpacib 1 bubnmuoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIIACC

KommuectBo yacos

Nen/m | Tema ypoxka Kontponbhsie | IIpaktuueckue Aara UEKIPORHEIC LH(ppOREIE
Bcero U3YyYCHHsI | 00pazoBaTebHBIC PECYPChI
paboThI paboThl
1 DBOJIIOIHS U METOJIBI €€ U3yUCHHS 1 Bubmuorexa LIOK
https://m.edsoo.ru/863ea20e
9 WcTopus pa3BuTHs NpeacTaBieHuit 00 1 bubnnorexa [JOK
HBOJTIOIINT https://m.eds00.ru/863e9570
bu6moreka [IOK
3 Murkpodsomonits 1 https://m.edsoo.ru/863e9cle
[Tomynsus Kak dIeMeHTapHas eIuHUIa
4 BUJIa ¥ 3BOIOIMH. JlaBopaTopHas pabota 1 05 bubnuoreka [IOK
Ne 1 «CpaBHeHue BUIOB 110 ' https://m.eds00.ru/863e99c6
MOP(HOJIOTHIECKOMY KPHTEPHIOY»
5 JIBKyII#e CHITbI (3JIEMEHTApHBIC 1 bubmuorexa [JOK
(baxTOpHI) 3BOFOLIUN https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrectBennsiii 0TOOp U €r0 GOpMBI 1 https://m.eds0o.ru/863e9ed0
PesynbraThl 3BOMIONNN:
MPUCIIOCOOJICHHOCTh OPraHU3MOB U
7 BH1000pazoBanue. JlaboparopHas pabora 1 05 bubnnoreka [JOK
Ne 2 «Onucanue mpucIocoOIeHHOCTH ' https://m.edsoo.ru/863e9fde
OpraHu3Ma M €€ OTHOCHUTEIILHOT'O
XapakTepa»
8 HanpaBnieHnus 1 myTd MaKpOIBOIIOIHH 1 Bubmorexa LIOK
https://m.edsoo.ru/863e9cle
9 HeoOpatumocTs 3BoMIOIINN 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HcTopus xu3HU Ha 3eMile U METObI €€

10
U3yYeHUS
11 ['MnoTe3bl NPOUCXOKIACHUS KU3HHU HA bubnuorexa [JOK
3emie https://m.edso0.ru/863ea5a6
12 Pa3BuTHe )xu3HM Ha 3eMIie 10 3paM U bubnuorexa [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE ATaIbI 3BOJTIOIUU
13| pucrmecsan pasor N | clayacie 05 Euomiorexa L1OK
HCKOIIAEMBIX OCTATKOB PACTEHUH 1 https://m.eds00.1u/863eaBhc
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpemMeHHas cucTeMa OpraHu4ecKoro bubmuorexa [JOK
MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOUS YeTI0BeKa (aHTPOIOTeHe3) ﬁ;lgzl;ll?slee?si?ﬁ 18636aC2C
16 JBxkymue critbl ((pakTopsl) bubmuorexa [JOK
aHTPOITOTreHe3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTa/IMU 3BOJIIOLUHU YeJIOBEeKa
18 UYenoBeueckue pachkl U IPUPOJIHBIC bubmuoreka [JOK
aJlalTalluy YeJI0BEKA https://m.edso0.ru/863eaeca2
PesepBHrlit ypok. O60011eHNE 110 TeMe
19 «Bo3HUKHOBEHUE U pa3BUTHE )KU3HH HA
3emue»
20 DKOJIOrus Kak HayKa
21 Cpenbl 0OMTaHUS U SKOJIOTHYECKUE bubnunoreka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
29 Abuotnueckue akropsl. JlaboparopHas 05 bubnuorexa [IOK

pabota Ne 3. «Mopddonoruueckue

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
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0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
obutanusy. Jlaboparopuas padora Ne 4.
«BnusHue cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJICyCa»

23 buotnueckue hakTopsi Brbmiorexa LIOK
https://m.edso0.ru/863eb348
DKOJOrM4eCcKHe XapaKTepUCTUKU
24 nonyssiuu. [Ipaktudeckas padora Ne 2 05
«ITocY€T MIOTHOCTH MOMYJIAUMN Pa3HBIX
BHJIOB PACTEHUI»
25 CoobmiecTBa OpraHu3MoB — OHOIEHO3 ﬁ;lsgjﬁ:z;ziﬂﬁlg 63eb46a
bubnuoreka [IOK
26 DKOJIOTUIECKHE CUCTEMBI (IKOCHUCTEMBI) httos://m.e dsi.ru 1863eb46a
g | oo
sxocucTem, CyKuecens https://m.edsoo.ru/863eb5fa
28 [IpupoHbIE Y2KOCUCTEMBI
29 AHTPOTIOT€HHBIE IKOCUCTEMBI
30 buocdepa — rimobdanpHas s3kocucTemMa bubmuoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS bu6mmoreka [JOK
onochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B buochepe 3emiu
33 CocymiecTBoBaHUE MPUPOBI U bubnunoreka [JOK
4eJI0BEYeCTBa https://m.edsoo.ru/863ebale
34 PezepBHblit ypok. O000IIEHNE TEMBI

«COO6H_[€CTBEI " OKOJOTHUYCCKUE CUCTCMBID)
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOUECCA
OBA3ATEJIBHBIE YYEGEHBIE MATEPUAJIBI U1 YHEHUKA

* buonorus 10-11 knacc (6a3zoBsiii ypoBens)/ [laceunuk B.B, Kamenckuii A.A., Pyouos A.M.
Axunonepnoe obmectso «M3narensctBo «lIpocsemenuey» 2021r

[Ipunoxenne

HroroBasi koHTpoIbHAs1 padoTa 1o 6uoJiorum 3a kype 10 kiacca
1 BapuaHT

B 3a0anuu A1 — A10 evibepume 1 6epuviii omseem u3 4.

A1. Kakoiif ypoBeHb OpraHU3aIlK KUBOT'O CITY>KUT OCHOBHBIM OOBEKTOM M3yUEHHUSI IIUTOTIOTHH?

1) Knerounsrii
2) TomynsaunoHHO-BHI0BOM
3) buoreoreHOTHYCCKHIA
4) buochepHbIit
A2. Hewmenkue yuensie M. lllnetinen u T. 11IBanH, 06001MB UaeH pa3HBIX YUEHBIX, CHOPMYIUPOBAIH

1) 3aKOH 3apOJIBIIIIEBOTO CXOJ/ICTBA
2) XpOMOCOMHYIO TEOPHIO HACJIEJCTBEHHOCTH
3) KJIETOUHYIO TEOPHIO
4) 3aKOH TOMOJIOTUYECKHX PSTIOB
A3. MoHoMepamu Oelka SIBIISIOTCS
1) aMMHOKHUCIIOTHI
2) MOHOCaxapHu/Ibl
3) >KUPHBIE KHCIOTHI
4) HyKJICOTHIbI
A4. ®a3za neneHusl KIETKU, B KOTOPOH XPOMATH/IbI PACXOISATCS K TOITKOCaM
1) meradasa
2) npodaza
3) anadasa
4) Tenodasa
AS5. Opranusmebl, KJIETKH KOTOPBIX HE UMEIOT 000COOIEHHOTO sI/Ipa, - 3TO

1) Bupychl
2) TPOKAPHOTHI
3) DyKapHOTHI
4) TpudHI
A6. Y pacTeHwii, MOTyYCHHBIX IIyTEM BEr€TATHBHOIO PAa3MHOXKCHHSI,



1) mnoBbIIIACTCS aanTaIks K HOBBIM YCIOBHUSIM
2) Ha0Op reHOB HJICHTHYCH POTUTEIBCKOMY
3) mposBiseTcs KOMOMHATUBHAS H3MCHUHUBOCTh

4) TMOSBIISIETCS MHOTO HOBBIX MPH3HAKOB
A7. CKOIBKO XpOMOCOM OyJIET COIEPKAThCS B KJIETKaX KOYKU YETBEPTOrO MOKOJIECHUSI 00€3bsH, €CIIN Y

caMmlia B 9TUX KJIETKax 48 XpoMOCOM:
1) 44
2) 96
3) 48
4) 24
AS8. HocurenssmMu HacieICTBEHHONW HH(OPMAIIUU B KIIETKE SBIISIOTCS
1)xnoporiacTbl
2) XpOMOCOMBI
3) MUTOXOHJIpUH
4)pubocombl
A9. 3apaxenue Bupycom CIIMla MoxeT mpoucXoauTh IpHu:
1) UCIIOJTE30BaHUH OJICKTBI OOJIEHOTO
2) HaXOXJACHUH C OOJIBHBIM B OJHOM TTOMEIIEHUN
3) UCTIOB30BAHKUHU HITIPHUILA, KOTOPBIM IOJIB30BAJICS OOJBEHON
4) UCTOIB30BAHUH IJIOXO BBIMBITOM MOCY/IbI, KOTOPOH MOJIB30BaICs OOIBHOM

A10. Konbroranusi 1 KpOCCUHIOBEP B KJIETKAX KUBOTHBIX MPOUCXOIUT:

1) B mporecce MUTO3a
2) IpH MapTEHOTeHE3E

3) npu MOYKOBAaHUU

4) npu merose

B 3aganuu B1 u B2 gwibepume 3 sepuvix omeema usz 6, 006edume 8vibpanmvie yugpovl u 3anumiume ux 6

maonuyy.

B1. Kakue cTpyKTyphl XapakTepHbl TOJIbKO PACTUTEIbHON KIIETKE?
1) kmeToyHasi CTEHKA U3 XUTHHA
2) KJIETOYHAsl CTEHKA U3 I[EJITIOI03bI
3) sHAOIUIa3MaTHUECKasl CETh
4) BaKyoOJIH C KJIETOYHBIM COKOM
5) MUTOXOHIpUU

6) JIEHKOMIACThI U XJIOPOILIACTHI



B2. Kakue oOmmue cBoicTBa XapaKTEPHbI U1 MUTOXOHIPUN U TJIACTU?

1) He genaTcs B TCUCHUE KU3HH KICTKU

2) HMEIOT COOCTBEHHBIN MEHETUYCCKUN MaTepHal
3) SBIAIOTCS OHOMEMOPaHHBIMH

4) conepxaT GpepMeHTHI

5) uMmeroT IBOIHYI0 MeMOpaHy

6) yuactBytot B cuHTe3e ATD

B3. YcranoBuTe COOTBETCTBHE MEXAY OCOOEHHOCTSMHU U BUJAMH Pa3MHOXKEHHUS

OCOBEHHOCTU PABMHOXEHU A BUJ1bI PASMHOXEHUA
A) Y notoMcTBa OIMH POAUTEIH 1) Becrionoe pasmHOXxeHMe
b) [loToMCTBO reHeTHYeCKH YHUKAJIBHO 2) [lonoBoe pa3MHOKEHNE

B) PenponykTHBHBIE KIETKH 00pa3yroTCs B

pe3yJibTaTe Meio3a

I') [ToToMcTBO pa3BUBaETCs U3 COMATHUECKUX

KJICTOK

J1) TloTOMCTBO MOXKET pa3BUBATHCS U3
HEOIIOIOTBOPEHHBIX TaMeT

C1. HaiiguTe ommOKy B MPUBEICHHOM TEKCTE. YKOKHUTE HOMEpa MPEIJIOKCHHUH, B KOTOPBIX OHH

caenaubl. OOLSICHUTE HX.

1.
2.
3.

4.

Bce nmpucyrcTByomue B opraHumMe 6eaku — GepMEHTHI.

Kaxnpiii hepMeHT yCKOpseT TeUeHHEe HECKOIBKUX XUMUYECKUX PEaKIuil.
AKTUBHBIN LIEHTP EepMEHTA CTPOTrO COOTBETCTBYET KOHPUTYypauuu cyOcTpara,
C KOTOPBIM OH B3aUMO/ICHCTBYET.

AKTHUBHOCTH (DEPMEHTOB 3aBUCHUT OT TakuX (PaKTOpoOB, Kak Temieparypa, pH
Cpelibl, U APYTUX (PaKTOpOB.

5.B kauecTtBe K0epMEHTOB (hepMEHTa YaCTO BBHICTYIAIOT YIJIEBO/IBI.

C2. XKeHiuHa BBIXOIUT 3aMY3K 3a 60ipHOTO remodunueit. Kakumu OyayT aetu, ecnu: 1) xeHIuHA
3I0pOBa M HE HECET I'eH TeMo( i, 2) )KCHIIMHA 3]I0POBa, HO SBJISCTCS HOCUTEIEM I'eHa reMOGUIHm ?

Bapuanr 2

B 3aoanuu A1 — A10 evibepume 1 gepHuviti omeem u3 4.

Al. CrpoeHue U GyHKLUUU OPraHOUI0B KIETKH U3y4YaeT HayKa:

1) reneruka,
2) ILMTOJIOTHS,
3) cenekuus,



4) cucremaruka.
A2. YkaxxuTe 0JIHO U3 MOJIOKEHUH KIIETOUYHOM TEOpUU

1) comaTHuecKue KJIETKH COAEPKAT AUTUIOMIHBIA HA00P XPOMOCOM

2) raMeThbl COCTOSIT U3 OAHOM KIIETKU

3) KJIeTKa IpOKapuoT coaepKuT KoubieByto JJHK

4) xyeTka - HaMMEHbIIas €AUHULA CTPOSHMSI U KU3HEAEATEIbHOCTU OPraHU3MOB
A3. Monomepamu /IHK sBisitores

1) aMMHOKHUCIOTHI

2) MOHOCaxapu/bl

3) )KUpHBIE KUCIOTHI

4) HyKJI€OTH bl

A4. 3HaueHue MUTO3a COCTOUT B YBEJIMYEHUH YHCIIA

1) XpoMOCOM B MOJIOBBIX KJIETKAX

2) wmoznekyn JJHK B mouepHHX KiieTKax

3) XpOMOCOM B COMATHUYECKHX KJIETKaX

4) KIJIEeTOK ¢ HabOPOM XPOMOCOM, PaBHBIM MATEPHHCKOM KIIETKE
AS. Kakue ¢hopMbl ’KU3HHA 3aHUMAIOT TPOMEKYTOTHOE MTOJIOKEHNE MEXKIY TeJIaMH KUBOH M HEKUBOU
MPUPOIBI?

1) Bupycs
2) Oaktepuu
3) JHIIARHUKA
4) rpubs
A6. becrionbiM myTeM 4acTo pa3MHOKAKOTCS:

1) MIIeKOmHUTarOIIHE
2) KHIICYHOIIOJIOCTHBIE
3) pbIOBI
4) nrTuie!
A’7. Bropoti 3akoH I'. MeHienst Ha3bIBaeTCsl 3aKOHOM

1) pacmieruieHust
2) enuHOOOpa3Hst
3) CLICTIJICHHOTO HACIICIOBAHMSI
4) He3aBHCHMOT'O HACJIEJIOBAHHUS
AS8. Tun HacnenoBaHUs MPU3HAKA B PSTy TOKOJIEHUH U3ydaeT METOI:

1) OIU3HEIOBHIi

2) reHeaJOrHYeCKHit
3) UUTOJOTHYECKHUI
4) momyaSIMOHHBIN



A9.V nereii pa3BUBaeTCs PaXUT MPU HEJOCTATKE:

1) wmapranua u xenesa
2) xanbius u pochopa
3) Memu U IMHKA
4) cepsl U a30Ta
A10. TTosiBieHHE Y TOTOMKOB MPU3HAKOB, OTJMYHBIX OT POJUTEIBCKHX, IPOUCXOIUT B pE3yJIbTaTe:

1) Oecmosoro pa3MHOKECHUS
2) mapTeHOreHe3a

3) TNOYKOBaHHS

4) T1MOJIOBOTO Pa3MHOKEHUS

B 3a0anusx B1 u B2 evibepume 3 6epnvix omeema u3 6, 066edume 6blOpaHuble yuppovl u 3anuuiume ux 6

maonuyy.

B1. KakoBbl cTpoeHne U GyHKIIMM COMAaTUUECKUX KJIETOK )KMBOTHBIX ?
1) umeeT MBOWHON HAOOP XPOMOCOM
2) HE UMEET KJIIETOYHOTO Spa
3) npu AeneHun 00pa3yroT KIETKU, UICHTUIHBIC MAaTEPUHCKON
4) y4acTBYIOT B IIOJIOBOM Pa3MHOKEHUU OPTaHU3MOB
5) nensiTcs MUTO30M
6) popMuUpYIOTCSI B OpraHu3Me myTeM Meiio3a

B2. [lutomna3zma B KJIETKE BBIMOJTHSACT (DYHKIIMH:

1) BHYTpEHHEH cpejibl, B KOTOPOI PacioioKeHbl OpraHOUIbI
2) XpaHEHHs U Mepeaavyn HACICICTBEHHON HHpOpMAIU
3) B3aUMOCBS3M MTPOIIECCOB OOMEHA BEIIECTB
4) OKHCJICHHUS OPraHUYECKUX BEIIECTB 10 HEOPraHUYECKUX
5) ocymIecTBICHUS CBA3M MEXy OPraHOUIaMH KIETKH
6) cuntesa monekyn ATD
B3.YcranoBuTe COOTBETCTBHE MEXKIY OCOOCHHOCTSIMU OOMEHA BEIIECTB M OPraHu3MaMH, JJis

KOTOPBIX XapPaKTCPHLI 3THU 0COOEHHOCTH.

OCOBEHHOCTHU OBMEHA BEHIECTB OPI"AHM3MbI

A) HCIOJIB30BAaHHE SHEPTHH COIHEYHOrO CBETa 1) aBTOTPO(]BI
st cuaresa ATO

B) HCHOJNb30BaHUE SHEPIUH, 3aKIIOUEHHON B THIIE 11 cunTesa AT®  2) rerepoTpodbl
B) HCIONB30BAHKE TOJIBKO FOTOBBIX OPraHMIECKUX BEIIECTB
[') CHHTE3 OPraHUYECKUX BEIIECTB U3 HEOPraHUYECKUX

I[) BBIJACJICHUEC KUCJIOPOAa B IIPOLECCE oOMeHa BCIICCTB




C1. HaiinuTe ommOKH B IPUBEIEHHOM TEKCTE. YKXKHUTE HOMEpPA MPEATIOKEHHHA, B KOTOPBIX OHH
nomyiieHbl. OOBSICHUTE HX.

1. T'enernueckas nHpopMaIHs 3aKIIF0YCHA B TIOCIEOBATEIIEHOCTH HYKICOTH/IOB
B MOJIEKYJIaX HYKJIEHMHOBBIX KUCIIOT.
Omna niepenaercs ot u-PHK x JIHK.
KonoH cocTouT U3 uerelpex HyKJI€OTHIOB.
Kax b1t KogoH mupyeT ToIbKO 0JHY aMUHOKHCIIOTY.
Y Ka)JI0T0 KUBOTO OpraHu3Ma CBOW '€HETUYECKUN KO,
C2. VY 310poBoii MaTepH, poIUTENI KOTOPOU TOKE OBUTH 3I0POBBI, U OOJBHOTO JATTOHH3MOM OTIIA
POIMIIUCH 10Yb M ChIH. OTpeiennnTe reHOTUTIB POIUTENCH, TeHOTHITBI U (PEHOTHIIBI JIETEH.

OTBeTbl Ha 321aHUSA KOHTPOJIbHOH PadoThI:

abrwn

1 BapuaHT

Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0

1 |3 |1 |3 (2 (2 |3 |2 |3 |4

B1 -

2 4 6
B2. -

2 5 6

B3. YcranoBute coOTBETCTBHE MEXAY OCOOCHHOCTSIMU U BUJIAMU Pa3MHOKCHUS

A B B r i}

1 2 2 1 2

C1. Ommbku gomyImieHsl B MpeIoxeHusx 1, 2, 5.
1 — He Bce Oenku hepMEHTHI,
2 — (hepMeHTHI crieU()UYHBI,

5 — B KauecTBe KO(bCpMCHTOB Q)epMeHTa YacCTO BBICTYIIAKOT BUTAMHWHBI UJIM HOHBI MCTAJIJIOB.

C2.

CO,Z[ep)KaHI/IC BEPHOTO OTBCTA U YKa3aHHA K OHCHUBAHHUIO banner

(,Z[OHyCKaIOTCH HWHBIC (bOpMy.]'II/IPOBKI/I OTB€TAa, HC HCKAXXArOIIHUE €10 CMLICJ'Ia)

ONEMEHTHI OTBETA:

1) Bce netu OymyT 310pOBBI
2) 50% mouepeii u 50% cbiHOBe# OyIyT OOJIBHBI




OTBeT BKIIOYACT BCC Ha3BAaHHEIC BBIIIC 3JICMCHTBI, HC COACPIKUT OHOJIOTHMYECKHUX OLIHO0K

OtBer BKto4YaeT | U3 Ha3BaHHBIX BBIIIE 3JIEMEHTOB U HE COJCPKHUT OUOIOTUIECKUX
omn6ok, MJIN oTBer BKIItOYaeT 2 Ha3BaHHBIX BBIIIE IEMEHTA, HO COJCPIKUT HETpyObIe
OMOJIOTHYECKHE OLTHOKH

OTBeT HenpaBUIIbHBIN

MaxkcuManbHBII 0ait

2 BapuaHT

Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0

2 |4 |4 |4 |1 (2 |1 |2 |2 |4

1 3 5

B3. YcranoBuTe COOTBETCTBHE MEXAY OCOOCHHOCTSIMH U BUJAMH Pa3MHOKEHHUS

A B B r i}

1 2 2 1 1

C1. Ommbku AomyIIieHbl B MpeIOXKEHUsIX 2, 4,7.
2 — undopmarnus nepeHocurcs ot JJHK k nPHK;
3 — KOJIOH COCTOMT M3 3 HYKJICOTHJIOB,

5 — TeHETUYECKUH KOJI YHHUBEPCAJICH

C2.

COI[ep)KaHI/IC BEPHOTO OTBCTA U YKA3aHUS K OLICHUBAHUIO

(,Z[OHyCKaIOTCSI HWHBIC Q)OPMYJ'II/IPOBKI/I OTBE€TAa, HC UCKAXKAIOIIHUEC €TI0 CMLICJ'Ia)

Bbasiel

ONEMEHTHI OTBETA:

1) [leBouka 310pOBa, HO SIBJISICTCS] HOCUTENEM JalbTOHH3Ma
2) ManbuuK 310pOB

OTBeT BKJIIOYACT BCE Ha3BaHHEIC BBIIIC QJICMCHTBI, HC COACPIKUT OMOJIOTHYECKUX OLINO0K




Otger BKt04YaeT | U3 Ha3BaHHBIX BBIIIE 3JIEMEHTOB U HE COJCPKHUT OMOIOTUIECKUX
omn6ok, MJIN orBer BKIItO4YaeT 2 Ha3BaHHBIX BBIIIE AJIEMEHTA, HO COJACPKUT HETPyObIe
OMOJIOTHYECKHE OLTNOKH

OTBeT HenpaBUIIbHBIN

MaxkcuManbHBII 0ait




