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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpabotke mporpaMmbl MO OHOJOTHMH TEOPETUUYECKYI0 OCHOBY ISt
OMpeNIeNICHHUs] TOJXO0/I0B K (POPMHUPOBAHUIO COAEpKaHUS y4eOHOro mpeaMera
«buonorus» cocraBwin: KoHuenrtyaiabHble nosoxkeHns PI'OC COO o
B3aUMOOOYCIIOBJIGHHOCTH  LI€JIeH, COJAEpXKaHUs, pe3yJIbTaTOB OOydeHUs U
TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJOXXEHUS 00 OOIINX IEJISIX U
MPUHIIMIIAX, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpEIHEro
obmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OMOJIOTUH, €€ 3HAYCHUU B TTIO3HAHUU >KUBOUW MPUPOIBI U 00ECIICUCHUH
CYILIECTBOBAHUSI YeJioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
ompeiesieHbl OCHOBHBIE ()YHKIIUU TTPOTPAMMBbI 110 OMOJIOTUH U €€ CTPYKTYpA.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obmiei
CTpaTeruu OOYy4YCHHMs, BOCIHUTAHWUS W PA3BUTUS OOYYAIOIMIUXCA CPEIACTBAMHU
yueOHoro mpenmera «buomorus», omnpenenser 00s3aTeNbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpeleieHue Mo pasjeiraM U Temaw,
PEKOMEHIYEMYIO MMOCIEI0BATEILHOCTh U3YYEHUS y4eOHOro Marepuaia ¢ yuy€Tom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yUaronuxcs.

B nmnporpamvMe mo OuoNOrMM < TaK)Ke YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJIOB  Y4eOHO-IIO3HABATEIHHON
NEATeIIbHOCTH/YUEOHBIX JCHCTBUM O0OYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIAIT TPEEMCTBEHHOCTH B HW3Y4Y€HUW Ouojoruu, Ojarojaps demy B Hel
NPOCMATPUBAETCS HAMPABIEHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTALMH JINYHOCTH, IKOJIOTUUECKOTO MBIILICHHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HH M OEpeXHBIM OTHOIICHHEM K OKPYXKaIOIIeW MPUPOTHOU cpene.
[ToaToMy Hapsimy ¢ u3ydeHHeM OOIIEOMOTIOTHUYECKUX TEOPHH, a TaKKe 3HAHHWH O
CTPOCHHHU JKUBBIX CUCTEM PA3HOrO PAaHra M CYHU[HOCTH OCHOBHBIX MPOTEKAIOMINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OMOJIOTHH yIEJIEHO BHHUMAaHHE HCIOJIH30BAHUIO
MOJIYYEHHBIX 3HAHUW B TOBCETHEBHOM JKU3HU ISl pELICHUSI IPUKIIAIHBIX 3a/1a4, B
TOM 4YHUCJe: NMPO(UIAKTUKN HACIEICTBEHHBIX 3a00JI€BaHUN 4YeJIOBEKa, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTHYECKHU
1enecooOpa3HOro TMOBEJCHUST B OKpYXKalollled MNPUPOAHOM cpene, aHaliu3a
BIIMSHUS XO3SIUCTBEHHON JESATEIbHOCTH YEJIOBEKA HAa COCTOSIHHE MPUPOAHBIX U
MCKYCCTBEHHBIX IKOCHUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIATHON HAMPaBICHHOCTH
y4eOHOT0 npenmera «bHoorus» MpOAUKTOBAHO HEOOXOIUMOCTBIO 00ECTICUEHUS



YCIIOBUM JJIS PELICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOrMYECKOro
oOpa3zoBaHusd, KoTOpass mpeanonaraeT (GopMUpoBaHHE Yy  OOydarouIuxcs
CHOCOOHOCTH aJanTUPOBAThCS K HM3MEHEHHMSIM JMHAMUYHO pPa3BUBAIOLIErOCsS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OHa obOecrneunBaeT (opMUpPOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUNA O
HAay4YHOU KapTHUHE MHpa, paclIupsieT U 0000uIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHW3allMd WU 3BOJIIOIMH, CO3AET
yCIOBUS  JUJIsi:  TO3HAHHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (opMUpOBaHMS
(YyHKIMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3J0pOBOr0 M 0Oe30macHoro oopasa
KU3HHU, SKOJOTMUYECKOT0 MBIILIEHHUS, IIEHHOCTHOIO OTHOIIEHUS K KMBOW IIPUPOE
U YEJIOBEKY.

Bbonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu odecreynuBaeT yciaoBHs Uisl (OPMHUPOBAHUS
MHTEJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX H HWH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETHUYECKOM KYJIbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTMYECKUX 3HAHUU C
NPEJICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O TNpPEIHA3HAYEHHHM Y4YEOHOTO MpeaMeTa
«buonorus» coCTaBMIM OCHOBY /i OIpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, IMPEACTABICHHOIO B TNPOrpaMme II0
ouonoruu.

OT60p conepxkanus ydeOHOro mnpeamera «buonorus» Ha 6a30BOM YpPOBHE
OCYIIECTBJIIEH C TMO3WIUNA KYyJIbTYpOCOOOPA3HOTO TMOAX0Ja, B COOTBETCTBUU C
KOTOPBIM OOyuaromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dbopMupoBaHusi 00IIeH KyJIbTYphI, OINPENCISIONINE aJeKBATHOE IOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TMpaKTU4YecKoil nearerabHocTH. Ocoboe MecTo B 3TOM CHUCTEME 3HaHMM
3aHHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPHIE CIIyKaT OCHOBOM sl (popMHUpOBaHUS
MPEJICTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LIEHHOCTHBIX  OpPUEHTALMSIX  JUYHOCTH,  CIIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHE cOAepXKaHHs Y4eOHOro Marepuajga B Mporpamme I0
OMONOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLMHU. B COOTBETCTBHHU C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICTICHBI CIEAYIOIIUE COAepKaTeNbHbIe TUHUN: «buonorus kak Hayka. MeTo bl
HAay4yHOTo To3HaHMs», «KieTka kak Ouomormueckas cucremay», «OpraHum3M Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opa3ve OpraHMYEeCKOro MHpPay,
«IBOIONHUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJiIcHUE  OOy4YalOlMMHCS  3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra M TPUOOpETeHHE YMEHUM
WCIIOJIb30BaTh ATH 3HAHUS JI TPAMOTHBIX JCHCTBUI B OTHOIIEHWU OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus yueOHoro rnpeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYarONIUMUCS CUCTEMbl 3HAHUU O OWOJOTHYECKUX TEOPHUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUjiax, CIy>KaluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX HAyYHOTO MO3HAHUSI, CTPOEHUH, MHOTOOOPa3uu U OCOOCHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPTaHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUAX B OMOJIOTHH;

dbopmupoBaHue y oOydYarolmUXCs TMO3HABATENbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Tpollecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISJIOB, WJEH M TOAXOJOB K H3YyYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3alINY;

CTAaHOBJIEHHE Yy OOydYamoIMXCid OOIel KyJIbTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa >KUBOW MPUPOABl HAa OCHOBAaHMM 3HAHWM M OIbITA, IMOJYYEHHBIX IMpHU
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYaroOlUMXCs YMEHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU IO3HAHUSA YEJIOBEKOM YKHBOM
MPUPOIBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOCHUS AITHIECKUX
HOPM TIPHU TIPOBEICHNN OMOJIOTUUYECKUX UCCIICTOBAHMIA;

OCO3HAHUE IIECHHOCTU OMOJIOTUYECKHX 3HAHWM JIsI TOBBIIMIEHUS YPOBHS
HKOJIOTHYECKON KYIBTYPHI, 111 OPMUPOBAHHS HAYYHOTO MUPOBO33PECHHUS;

NpPUMEHEHHE TPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JEATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpenmnero oOmiero obOpasoBanusi «buomorusi», m3ydaemas Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcTrecTBEeHHO-HAayYHbIE TIPEAMETHI.



JI1st uzyuenus OUOJI0THHM Ha 0a30BOM YPOBHE CpEIHEr0 00IIero o0pa3oBaHus
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 yac B Heziel0).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueil, STUKOM, 3CTETUKON U MPaBOM.
Ponr Ouoniorun B (QoOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIIOICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, Kilaccupukaius, MOJACIUPOBAHUE, CTaTUCTHYECKas 00padoTka
JAHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. Japsun, I'. Mennens, H. K. Konbsuos, [Ix. Yorcon u @. Kpuk.

Tabnuiel u cxeMbl: «MeTObl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonp3oBaHuEe pas3IWYHBIX METOJIOB IPH
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U UX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MTPUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTraHU3MEHHBIM, MOIMYJISALUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OIeHOTHYECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojienb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE DSJIEMEHTBI: MAaKpPOJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewlecTB B Kierke. llomnep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
Hes3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS W
YeTBEpTUYHAA CTPYKTypa). XUMHUYECKHE CBoHcTBa OenkoB. buonoruueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormdyeckue Katanusatopel. CtpoeHue (depMmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. Butamunsl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaJIn3aTOPOB.

YrneBoawl: MoHOcaxapuabl  (TOK03a, puboza U jAe30kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
1esuI0I03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Gochonunuasl, crepouabl. [ uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonormdeckne ¢GyHkuuu JunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHoBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kietke. Kinetounas teopust — mpumep B3auMOJIEHCTBHS
uaei 1 pakToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka xak 1enoctHas >uBas cuctema. OOmme NpuU3HAKUA KIETOK:
3aMKHYyTasi HapykHas memOpana, moiekynsl JIHK kak renernueckuii ammapar,
cUCTeMa CHUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TMpokapuoTudeckas. (OcobeHHOCTH
CTpOeHUusl TpoKapuoTudyeckoil kineTku. Knerounas crenka Oakrepuid. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTJIMYMS PACTUTENIBHOM, MKXUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAsl CTEHKA, MIITMKOKAIUKC, UX
dbyakmuu. [Tnazmarudeckas memOpana, e€ cBoiicTBa u ¢pyHkiuu. [{uronnasma u eé
opranouasl. OnmHoMemOpanHble opraHounbl kietku: JDIIC, ammapat Iombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOUAbBI KJIETKH: MUTOXOHIPHUH, IJIACTUIBI.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PHUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

SAnpo — perynstopHbiii eHTp KieTku. CTpoeHue siapa: saepHas 00o0JouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdeMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. IlInennen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Junarpammel:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXUBOWU
npupojie», «PacnpeaeneHue XMuMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CtpoeHne MoIeKyIbI



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKN», «CTpOCHUE KUBOTHOU KIETKHY,
«CTpoeHHE pacTUTENbHON KIETKH», «CTpOoeHUE NPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYJOBaHUE [UJIsi MPOBEICHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHKpOMNpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYecKUe PadoThbI:

Jlaboparopnast pabora No 1. «/3ydyeHue KaTaIUTHUECKONW aKTHUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Neo 2. «/3ydyeHue cTpoeHMs] KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ MUKPOCKOTIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL (QHEPTreTUYeCKu OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tuner oOMeHa BelecTB: aBTOTPOHBIN U reTeporpodHblid. Ponb pepmenToB
B 0OOMEHE BEIIeCTB U NMPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass W TeMHOBas (¢a3bl (GoTocuHTe3a. Peakuun
dboTocunTe3a. IhPeKTUBHOCTL POTOCHHTE3a. 3HaUCHHE (HOTOCHUHTE3A JJISI YKU3HU
Ha 3emuie. BrniusiHue ycnoBuit cpeibl Ha (POTOCHHTE3 U CHIOCOOBI MOBBIIICHUS €TI0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAaUeHUEe XEMOCHUHTEe3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTKe. PaclierieHue BEIIeCTB, BbIICICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTallbl JHEPreTUYECKOTo OOMEeHa.
I'mukonus. bpoxenue u ero Buabpl. KuciopomHoe OKHUCIEHHE, WU KIETOYHOE
JIbIXaHHE. OkucnuTenbHOe dbochopunpoBanue. OddexTuBHOCTDH
SHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Ortambl TpaHcasaiuu. KommpoBanume amuHOKUCHOT. Pome pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS W JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3snu pacteHuii, XKUBOTHBIX U YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonedpuuura venosexka (BUY) — Bo3oyautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza u  uHTerpaza. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IHoptpersl: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumups3zes.

Tabmunpl u cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«Ctpoenue u PyHKIIMOHUPOBaHUE TeHay, «CuHTe3 Oenka», «[ eHeTuuecku Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbM nukia Bupyca CIIM/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: moaenu-anmukanuu «Ynpoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, win >KU3HEHHBIM LMK kieTku. WHTepdasza u MUTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukaruss — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uToslOrTMUECKME OCHOBBI PA3MHOXKEHUA W  HWHIMBUIAYAJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

dopMbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl 6ecmnosoro
Pa3MHOXXEHUS: JE€JICHUE HaJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. MICKycCTBEHHOE KIIOHHMPOBAHUE
OpPraHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUH.

[TonoBoe pa3MHOXKEHHE, €TO0 OTIINYUS OT O€CIIOI0TO.

Meito3. Craguu Mmeiio3a. IIporecchl, mpoucxodsiiue Ha CTaAusX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 00pa3oBaHUS TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKH W SUYHUKU. OOpa3oBaHWE U Pa3BUTHE IOJOBBIX
KJIIETOK — raMmeT (CrnepmMaTo30u[, SMIEKJIeTKa) — CHEepPMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUs SUIEKIETOK M crepMaTo30uaoB. OIUI0OA0TBOPEHHE.
[TapTrenorenes.

NuauBuayanbHoe pasBuTHe (OHTOT€HE3). OMOPHOHAIBHOE Pa3BUTHE
(omOpuorenes). JTtanbl YMOPHOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisuusa, opraHoreHes. IloctamOpuoHanbHOEe pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct un pasButne pacteHmii. OHTOreHE3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHHU, CTAIUU PA3BUTHS.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OpPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenue kinetku Oakrepuit», «CTpoeHHE TIOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meiosz», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIMIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHUKPOCKOTI, MUKPOIPENAPATHI «Cnepmarto30uasl
MJIEKOTTUTAIOMIETO», «SMIeKIeTka MIIEKONUTAomero», «Kapuoknue3 B KIETKax
KOpEIIKa JIyKa», MarHUuTHas MOJENIb-alIuyInKaus «J/lenenne KIeTKu», MOJIEIb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnasi pabora Ne 3. «HaGmromeHwe MuTO3a B KIJIETKaX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGopatopHast pabota Ne 4. «W3yueHue CTpOEHHUs IMOJIOBBIX KJIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTaHU3MOB.

[Ipenmer u 3anaun revetuku. Mcropus passutus revetuku. Posb nuronoruu
U SMOpHOJIOTMM B CTAaHOBJICHWU TEHETHKHU. BKIan pOCCHUUCKHX U 3apyOeiKHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. MeToabl TEHETUKH (THOPUIOIOTHYECKH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXEMAX CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE ['. MeHnaeneMm.
MonorubpugHoe CKpenmBaHue. 3aKoH eIuHOoOOpa3us TUOPHIOB TMEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pPacHICIUIEHUS TMPHU3HAKOB.
I'unioresa yucrotel ramer. [1oyiHOE ¥ HEMOJTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpeniuBaHWE. 3aKOH  HE3aBUCMMOTO  HACJIEeIOBaHUS
npu3HakoB.  lluToreHeTndeckre - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIUBAHUS.
AHanmsupyroniee ckpemnBanue. Mcnoinb30BaHne aHAIM3UPYIOLIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuenieHHoe  HacienoBaHnue mnpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HAcCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHUE KapThl.



I'enetrnka mosa. XpoMOCOMHOE OIPENENICHUE Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['oMorameTHble W TeTeporaMeTHble oOpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIIJICHHBIX C MOJIOM.

M3meHunBOCTh. BUIbI N3MEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYUMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUYUBOCTH. BapualimoHHbIN psif ¥ BapualmOHHAsT KpUBAs.
Hopma peakunun npusnaka. KoauyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wium TeHOTUNHYECKas, H3MEHYHMBOCTh. KomOuMHaTHBHAas
U3MEHYMBOCTh. Meiio3 ¥ TMOJOBOM TMpolecc — OCHOBa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanusi MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHbIe. YacToTa U mpu4rHbl MyTanuid. MyTtareHHnbie (hakTOphI.
3aKOH rOMOJIOTUYECKUX PSIA0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BhesnepHas HacieACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpeMeHHoe omnpeeeHue FeHOTHIIA:
MTOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHUCJE C MOMOUIBIO
[111P-ananmm3a. HacnencTBeHHble 3a0o0eBaHUS 4YelNOBEKa: TEHHBIE OOJIC3HU,
00JIe3HU C HACJEJCTBCHHOM MPEAPaCTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HH.
ComaTtnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHITUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTUKHI U JICUCHUS TeHETHIECKHUX
Oose3Hel. Meanko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE MEIUITMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHHH TeHETHICCKUX 3a00JI€BaHNI YEII0OBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBuios.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBaHHUE H  €TO0
IIUTOTCHETUYECKasE OCHOBa», «3aKOH pAaCHICIUVICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHHUEY,
«uTomorudyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAHUAY, «Meiio3y,
«B3anMoIeCcTBUE aNJIENbHBIX TE€HOBY», «l'eHeTnuecknue KapThl pPaCcTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HacCJeI0BaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTHY, «HacnemoBaHue pesyc-
dakTopay, «['eHeTHKa TpyIIn KpoBu», «MyTallnOHHAS H3MEHUIHBOCTB.

OO6opynoBaHue: MOACTU-ANIUIMKAIIMA «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MHKpomnpenapaT «Jpozoduna» (Hopma, myTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabora No 7. « AHaiu3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocraBieHHE U aHalu3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IpOLECC. 3apOXKAEHUE CEJEKIMU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEHTpaxX MOPOUCXOXKACHUS UM MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpouCX0XkAeHUs JOMAIIHUX >KUBOTHBIX. Copr,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBIN ¥ MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — UHOpuAMHT. Yucras nuHus. CKpelMBaHME YHUCTBHIX JIMHHI.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpellUBaHHE — ayTOPUAMHT.
Otnanénnas rtulpuamzanus u e€ ycnexu. VCKyCCTBEHHBI MyTareHe3 W
NOJIyYEHUE MOJUIIOUAO0B. JIOCTMKEHUS CENEKIMH pPACTEHUN, JKUBOTHBIX H
MUKpPOOPTaHU3MOB.

buorexHonorus kKak oOTpacib MNPOU3BOACTBA. ['€HHAash WHXKEHEpUs. Talibl
co3nanus pexomOuHaHTHOM JIHK wu TpaHcreHHpIX opraHu3moB. KieTouHas
nHxeHepus. Kiietounble KyJbTypbl. MUKPOKIIOHATBHOE Pa3MHOXKEHUE PACTCHUM.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuiet 1 cxembl: kKapTa «LleHTpBI TPOUCXOXKIEHWUS W MHOT000pa3us
KyJbTYPHBIX pacTteHuil», «llopoabl ToMalIHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «PadoTer akagemuka M. @. liBaHoBay,
«llonummonaus», «OOBEKThl OuOTEXHOJNOTUNY», «KIleTouHble KyJNbTyphl H
KJIOHHpOBaHUE», «KOHCTpyHnpoOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIE PACTCHUS.



JlabopaTopHblie U NpaKTH4YeCKHe PadoThI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPATOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT HSI.

[IpeanochIkKu BO3HUKHOBEHHS HBOJIOIMOHHOW TEOPUHU. ODBOJIIOIMOHHAS
Teopusi U €€ MecTo B Ouosioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa H3BoJONMM. [lameoHTonOrMyYeckue: MOCIEN0BATENBHOCTD
MOSIBJICHUST BUJOB B TMaJlGOHTOJIOTHYECKOM JIETONUCH, TIEPEXOJHbIE (DOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuuue GayH v Gpaop MaTepUKOB U OCTPOBOB.

OMOpHOIOTHYECKHUE: CXOJICTBA M pa3Iv4uMs SMOPHOHOB pPa3HBIX BHUJIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIUMEHTapHbIE OpTaHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHU3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHas Teopuss Y. JlapBuHa. Ilpeanocbuik BO3HUKHOBEHUS
JapBUHU3MA. JIBIDKYIIME CHJIBI DBOJIONUU BHUIOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHUE TPU OrPAaHUUYEHHOCTH PECYPCOB, HEOIpeAenEHHAss N3MEHUYHBOCTD,
O0opb0a 3a CylIecTBOBaHUE, €CTECTBEHHBINH 0TOOD).

Cunrerndeckas teopust sBoironu (CTD) u e€ oCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [Tonynsinusa kak eAMHUIA BUIA U 3BOJIIOIUY.

JIBwxymue cuiabl ((pakTophl) SBOJIOIMK BHAOB B IpUpoje. MyTallMOHHBIN
mpoiecc ¥ KOMOWHATHBHAS W3MEHYHMBOCTh. [lOMynsIMOHHBIE BOJHBI U ApEid
reHoB. M30as1ust U1 MUurpamnusi.

EctectBeHHbIii 0TOOp — HampaBiusmuii Qakrtop dBomroruu. DopMel
€CTECTBEHHOTO 0TOODA.

[TprcnocOOIEHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpuMepsr
MPUCTIOCOOJICHHIA Y OpraHu3MOB. ApoMOpGh 036l 1 HAHOATATITAIIH.

Bun wu BumooOpaszoBanue. Kputepum Buga. OcHOBHbBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpooaBomonusi. DPopMbl  IBOMIONMUHN:  (PUIETHYECKAs, JIUBEPTEeHTHA,
KOHBEpPreHTHasi, napamuienbHas. HeoOpaTumMocTh 3BOJIIOIUH.

[IpoucxoxkaeHue oT HecleuHalTu3upOBaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AJanTUBHAS paydalusl.

JdeMoHcTpanum:



[Toptpetsr: K. Jlunneit, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K.
M. Bbap, . I'ekkensb, . Mroep, A. H. Ceepuios.
Tabnuiipl v cxembl: «Pa3BUTHE OPraHMYECKOr0 MUpa Ha 3eMiiey, «3apoabllu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc»,  «Dopmbl  O0opbObI  3a
cymectBoBanue», «EctecTBeHHBI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «ITomynsauuny», «MyTauuoHHas

W3MEHYUBOCTEY, «ApomMopdo3b», «Wauoamantanumn», «OOIas gereHepaus,
«/IBmxkyme cuibl sBomonuny, «Kapra-cxema wMapuipyra nyrtemectBus .
Hapsuna», «boprba 3a cymectBoBanue», «lIpucnoco6IeHHOCTh OPraHU3MOBY,
«["eorpadpumyeckoe BUg000pazoBaHue», « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opynoBaHUe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMHU OKPACKH,
HA0Op TUIONIOB M CeMsiH, Koyuiekiusa «[lpuMepsl 3alIMTHBIX TPUCTIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS SBOJIONHNY», 00bEMHAS MOJEIh
«CTpoeHHuE TOJOBHOIO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wmupa, KoJuiekius «®DOpMbI COXPAHHOCTHU
HMCKOMIA€MbIX JKMBOTHBIX W pacTeHuil», wMoaenb anmukanusa «llepekpéct
XpOMOCOM», BiaxHble Tmpenapartel «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKA», MUKporpemnapaT «/lpo3oduna» (Hopma, MyTaruu (GOpMbI KpPbUILEB U
OKpacKH Tejia).

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGopatopnast pab6ora Ne 1. «CpaBHeHHE BHJIOB MO MOP(HOIOTHYECKOMY
KPUTEPHUION.

JlabopatopHas pabora Ne 2. «OmnucaHue MPUCTIOCOOJICHHOCTA OpraHu3Ma |
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHU HA 3emuie.

JloHay4dHbIE MPENCTABICHUS O 3apOXKIACHUU >XKU3HH. HaydyHble THIIOTE3BI
BO3HMKHOBEHHUS JKU3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIOIMS. AOWOTEHHBIH CHUHTE3 OPraHMYECKHUX BEIIECTB W3 HEOPTraHUYECKUX.
DKCIEepUMEHTAIIbHOE MOATBEPKACHUE XUMUYECKOH 3BoJIonuu. HavanbHbie 3Tanbl
ouonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanue mMeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie mo spam U nepuonaM. Kartapxei. Apxeiickas u
nporepo3oiickasg »pbl. llaneosoiickas spa u €€ mnepuonabl: KeMOpPUNCKUH,
OPJAOBUKCKHM, CHITYPUICKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030¥icKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo30iickass 3pa ®u €€ MNepuoAbl: NaJICOr€HOBBIA, HEOrCHOBBIM,
AHTPONOT€HOBBIN.



XapaKkTepUCTUKA KIMMAaTa M TEOJIOTMYECKHX IMpoueccoB. OCHOBHBIE JTallbl
HBOJIIOLMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUUd H
*KUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOTO MHUpa Kak OTpaxkeHHe »dBoOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbl OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHuid o
MIPOUCXOXKIAEHUN YeJIoBeKa. MeToapl H3ydeHus aHTpornoreHeza. Cxoactsa u
pa3ynuus 4eJ0BeKa U )KUBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencrennas
U3MEHUYMBOCTh M  €CTECTBEHHbIM oTOOp. OOIecTBeHHbIH 00pa3  KU3HM,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIUICHUE, PEYb.

OCHOBHBIE CTaIUA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomdamud, YenoBek HeanaepranbCckud, Yemosek
pasyMHblii. Haxoaku HCKOMaeMbIX OCTaTKOB, BpeMsl CYIIIECTBOBaHHUS, 00JIacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIH.

YenoBeueckne pacbl. OCHOBHbIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHMIHAS
(a3maTcko-amepukaHckas).  UYepTbl  NPUCHOCOOJEHHOCTH  TpEICTaBUTENECH
YEJIOBEUYECKUX Pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. . Omapun, C. Mwuiep, I'. FOpu, Y.
JlapBuH.

Tabnmuupl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHUCTEMBI», «Pa3Butue
opraHuyeckoro Mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIIETKay,
«IIpokapuotnueckas kietka», «CoBpeMEHHas CHUCTEMa OPraHHMYEeCKOro MHUpay,
«CpaBHEHUE aHATOMUYECKUX YEPT CTPOCHHS 4YEJIOBEKAa U UETOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MAJICOHTOJOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4eJoBeKay», «/lpeBHeummue nmoan», «pesHue mronn», «llepBbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pacei».

O6GopynoBanue:  mMymspku  «[IpowcxokaeHne — denmoBeka»  (OIOCTHI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HeaHAEPTaJlblla, KPOMAHBOHIIA), CIJIECTKU WIH
M300pKEHUS KaMEHHBIX OpPYAMH TEepBOOBITHOIO dYeloBeKa (KaMHU-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIusa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlabopaTopHble  NpakTH4YecKHe PadoThI:

[IpakTuueckast pabora Ne 1. «M3ydeHune mckonaeMbIX OCTaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKLIUSIX).



OKcKkypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpyKAKOLIas cpeaa.

DKOJIOTUS KaK HayKa. 3aJa4¥ M pa3/elibl 3KOJIOTMU. METOIbI 3KOJIOIrMYECKUX
UCCIEOBAHUN. DKOJIOTHUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILHAas, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAS.

Okonornyeckue (akropel. Krnaccupukamuss 53KOJIOrMUECKUX (PaKTOPOB:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JleficTBHE 3KOJIOTMYEeCKUX
(aKTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 u ero ¢opmsl. [lapasutusm, koomnepanus,
MYTyalau3M, KOMMEHCaJIu3M (KBapTUPAHCTBO, HaXJIEOHUYECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTUYECKHX B3aMMOACHCTBUN Ui CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DOKOJIOTUYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHBIE IOKa3aTelu
NOMYJIALIMU: YHCICHHOCTb, IIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J[nHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

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

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranu3moBy», «®oronepuoauzm», «llonmymanum», «3aKOHOMEPHOCTH poOcCTa
YUCJICHHOCTHU NOMYJISIUuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHblie M MpaKTHYeCcKUe padoThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUI U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[TpakTrueckast padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMUI Pa3HBIX BUIOB
PaCTEHHI.

Tema 4. Coo01ecTBa M 3K0JI0TrH4eCKHE CHCTEMBbI.

Coo0miectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHas, Tpoduueckas (nuiueBasi). Bunbl-momuHantel. CBSI3M B
OHoLIeHO3E.

Dkosioruyeckre cucteMbl (3kocucTembl). llonstue 00 »skocucreme u
ouoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peAyleHThl. KpyroBOpoT BEIIECTB U MOTOK YHEPTUU B SIKOCUCTEME.
Tpopuueckue (nmumieBble) YPOBHM 3KOCUCTeMBI. [lumeBble 1emu U CETH.
OcCHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OMOMacca, MNPOAYKLIHS. IKOJOTHMYECKHE
NUpamMuibl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIsIus, pa3Butue. CyKieccus.

[IpuponHbie IKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOWHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHbIE  3KOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (akTop ycTouuBocTH sKocucteM. CoxpaHeHHe
OMOJIOTMYECKOTO pazHOoOOpa3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYyKTypa
ouocdepnl. JXKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH Ouochepsl Kak
rI00anbHOM 3KOCUCTEMBI. J[MHamudeckoe paBHOBecHe W oOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOTC€OXMMHUUECKHE UKLl DJIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Ouochepe 3emau. AHTpONOreHHbIe M3MEHEHHs B Ouocdepe.
['nmobanbHbIE 2KOJIOTHYECKUE MPOOIIEMBI.

CocymiecTBoBaHuE MIPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6uropa3zHooOpasust Kak OCHOBa ycToiunBocTu 6mocdepsl. OCHOBa parumOHAIBHOTO
yIOpaBI€HUs MPUPOAHBIMM pECypcaMHM M HUX HCHOJb30BaHHE. JlOCTHXKEHUS
OMOJIOTMHY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. BepHanackuid.

Tabmumpl u cxembl: «llumesbie 1enu», «bHOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponubie coobmiectBay, «llenmu mnutanus», «IKoJOorMUYECKas MHPAMUIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTrO  Jecay, «buonmeHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA nOpupody», «BaxneWmme HUCTOYHUKHU
3arps3HEHUs] BO3/AyXa M TPYHTOBBIX BOA», «llouBa — BakHeMIlasi COCTaBIAOLIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapHukoBeiii d3ddexT», «DakTophI
pPaAMOAaKTHBHOTO 3arps3HeHust Oumochepb», «OOmas cTpykrypa Ouochepsn,
«Pacnipoctpanenune xku3Hu B Oumocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyrosopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B mpupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaaple OWOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoeKiuu «buorienosy», «Bpeaurenn BaxxHEHIINX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TepOapuui ¢ KOJUIEKIUU pACTEHUM U
KUBOTHBIX, MPUHAJIEKAIINE K Pa3HbIM 3KOJOTMYECKUM TpyIIaM OJHOrO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paKeHUS OXpaHSAEMbIX BHUIOB
PAaCTEHUH U )KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBLBI 110
BNOJIOT N HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpPEOOBaHUS K pe3ylbTaTam
OCBOCHHUSI OOy4YalOlIUMHCS MpPOrpaMM  CpeaHero obmiero  oOpa3oBaHUSA:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMUHOCTHBIE PE3YJBTATHBI

B cTpyKkType JNMYHOCTHBIX pE3yJbTATOB OCBOCHUSI mpeamera «buosiorus»
BBIZICJICHBI CJIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUNCKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOOMTPENCIICHUIO, HaJIM4he MOTHBAMM K OOy4YeHWI0  OHOJOTHH,
I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMA Pa3BUTHS OHUOIOTHUYECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
NEATEIBHOCTA 1LIEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIWYHUE HKOJOTHUYECKOTO TPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIETI U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS IMpeameTra «bhosiorus» JOCTUraroTCs B
€IUHCTBE YYeOHOM W BOCIUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU ILICHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBWJIAMH MU HOpPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIieccaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TpyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOT'O0 YBWXKCHHS, OCPEKHOTO OTHOMICHHS K KYJIbTYPHOMY HACJICAUIO U
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIM4HOCTHBIC Ppe3yJbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH TMMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBA, PACIIMPESHHUE >XKU3HCHHOTO
ONbITa U ONbITA JACATEIBHOCTH B IPOIECCE peaTU3allid OCHOBHBIX HAIPABICHUN
BOCIIUTATEIIbHOM JIEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOr0 BOCIMTAHMSI:

c(hopMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yJaIOMIeToCcs Kak aKTUBHOTO 1

OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOSI3aHHOCTEH, YyBaXKEHUE
3aKOHA Y MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEABHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U TMO3HABATEIBHBIX 3a7a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHUCTBUS JIFOJICH C pa3HBIMU YOCKJACHUSMHU, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIMIOJHECHUS
y4eOHBIX, T[I03HABATEJIbHBIX M HCCIEIOBATEIILCKUX 3a7a4y, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIEHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZECPIKAHUS;

FOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU €ATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU IPaK1aHCKOMU UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MAMSTHUKAM MPUPOJBI,
IoCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBICHHE U
pa3BuTHEe OWOJOTMHM, TOHMMAHUS 3HAYEHUA OWOJIOTMH B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHHATHS [EHHOCTENM CEMEWHOM JKW3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;



IIOHUMAHUE YMOLMOHAIIBHOTI'O BO3AECUCTBUS )KUBOU NIPUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usuyeckoro Bocnutanus, GopMHPOBAHMS KYJbTYPbI 310POBbSI U
IMOIMOHATBLHOTO 0JIArONOJIYyYHS:

NOHUMAHWE U pealu3alus 30pOBOTO M 0Oe3omacHOro obpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DPU3UYECKOMY U MICUXUUECKOMY 37I0POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEACHUS B CUTYAIIMX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEJCTBUN W HEMPHUATUS BPEIHBIX MPUBBIUCK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpeHU );

6) TPy/10BOro BOCIIUTAHMS :

TOTOBHOCTH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

TOTOBHOCTh K AaKTUBHOW JICSITEIHBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHUILIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKYIO J€ATEIbHOCTD;

UHTEpEC K pazNuyHbiM cepaM MpodecCHOHAIBHON AESITeIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | Peanu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU J)KU3HU,

7) KOJI0THY€eCKOT0 BOCITUTAHUSA:

AKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKON KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OIEHKM HUX BO3MOXKHBIX TMOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJOTMYECKHX TpOoOJIeM M MyTel ux
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMSI M YMEHHS TIpU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJICHHE  TpaBUJI  MOBEAEHUA B  MOPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaxX, OXpaHy BHUIOB,
IKocHUCTEM, Orochephl);



AKTUBHOE HENPUATUE JEUCTBUH, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpejie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUATHBIC 3KOJOTHUECKHE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUIN U TIPEIOTBPAIIATH UX;

HAJIMYME Pa3BUTOTO SKOJOTHUECKOT'O MBIILICHHUS, YKOJIOTHUECKOU KYIbTYPHI,
OTIbITa JeSATETHHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOHN JIEATCILHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOT'O HAa JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHUTATEIIBCKOW KYJIBTYphl KaK CpeJCTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuuKu OWOJIOTMM KaK HAayKH, OCO3HaHHS e€ polu B
(bOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IEJIOCTHOTO
NpEeJICTaBlIcHus 00 OKpY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOBI, YCIOBEKA M
oOmIecTBa, B MO3HAHWU NPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUuH MpodiieM
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3JaHUE MMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpoOIeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTeH BBIXOJA U3 IIO0ATBHBIX IKOJIOTHUECKHX MPOOIeM U
oOecrieueHusi  Mmepexoja K  YCTOWYMBOMY  DPAa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIEHUS OOIIeH KyJNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIPY U3y4YECHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJIb30BaTh IMIOJTy4YaeMble 3HAHWS JUIsl aHaiu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUYEHHUS HAa OCHOBE HAYYHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C IENIbI0 TIOyYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTUYECKUE 3HAHUS IS
pemieHus Mpo0OJIeM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOUW JESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIICIOBATEIIBCKYIO JACSTEIHPHOCTh MHAUBUIYAIBHO U B TPYIITIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUONOrMHU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJIbTaThl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEeIMETHbIE) OOIEeHAayUYHbIE TMOHATHS, OTpa)Karollne
LEJOCTHOCTh HAYYHOW KAapTUHBI MHpa U cHneuupuKy METOJO0B IO3HaHMS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, dSHEPIus, sBJIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPEeHHe,  HOKCIEPUMEHT U JAPYTHXx),
yYHHUBEpCAJIbHbIE y4yeOHble JEeHCTBUA (MO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIIMOHAIBHOM
IPaMOTHOCTH M COIIMAJIbHOM KOMIETEHIMH OOYyYarouuxcs, CIOCOOHOCTD
oOyuaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHUS W  yHHBEpCajbHble ydeOHbIE JEHCTBUS B
MO3HABATEJILHON U COLIMATIBLHON MPAKTUKE.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOJHKHBI OTPaXkKaTh:

Osaanenue YHUBEPCAJIbLHBIMHA Y4eOHBIMH NMO3HABATEJIbHBLIMH
JEeUCTBUSIMMN:

1) 6a30Bble JJOrHYECKHe JIeCTBHS:

CaMOCTOSITEILHO  (OPMYJIIMPOBaTH W aKTyallu3UpoBaTh  MpodJieMy,
paccmaTtpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUUECKOTO MBIILICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KiIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C APYTMMH MOHATHUSIMHU);

OmpeAeisaTh LEJIH JeSITEIbHOCTH, 3ajJiaBas IapaMeTpbl W KPUTEPUU UX
JIOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C ITOCTABICHHBIMHU IEISIMU;

UCITOJTH30BaTh OMOJIOTHYECKHAE IMMOHATHS ISl 0OBSICHEHUS (PAKTOB M SBICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTMYECKHE PpaCCYyXACHUS (MHIYKTHUBHbBIC, JEIYKTHUBHBIC, IO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH U MPOTHBOPEUYHS B pacCMaTpPUBAEMBIX
SIBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXE€MHO-MO/ICIbHBIC CpelcTBa TSI MIpeCTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OHMOJOTHMYECKUX OOBEKTax, a



TaKke  MPOTUBOPEUYMH  pa3sHOr0  poja,  BBISIBICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE ICHCTBUS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUIECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHBIC BHUJBI JEATCIIBHOCTH 110 MOJYYCHHUIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3aHUN YUCOHBIX U COITUATBHBIX MPOEKTOB,;

(dbopMHUpOBaTH HAYYHBIN TUI MBIIUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METO/IAMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJACTBEHHBIE CBSI3M U aKTyaJu3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOJWTh apryMEHThI JUIsl JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB M CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeJJIaraTh OpUTHMHAIbHBIE MOJAXOAbl U PEIICHUS,
CTaBUTh NPOOJIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTEPHATUBHBIE PEIICHUSI.

3) pabora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJAPHOW JHUTEepaType, OHOJOTMUECKUX CJIOBapsX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B MHTepHeTe), aHaIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ TOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GbopMyTHpOBaTh 3aMPOCHl U MPUMEHSITH PA3IMYHBIC METOABI TIPH MOUCKE U
otOope Ouonornueckodt MHGOpMaLUU, HEOOXOIUMON JIsl BBITIOJIHEHUS! yYeOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPy aKTHBHOT'O MCTIOJIB30BAHMS PA3THIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSATCILHO  BBIOMpATh  ONTHMAIBHYIO  (GOpMY  MPEACTABIICHHS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEJICTBA TNpu pabore ¢
Ouonornyeckoii uMHpOpMAIMEl: TPUMEHATh XUMHYECKHE, (HU3UYCCKUE W
MaTEMaTUYECKUE 3HAKU M CHMBOJIBI, (hOPMYJIbI, aOOpeBHATYpPy, HOMEHKIATYPY,
UCIIOJIb30BaTh W MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHE  CPEACTBA
HaTJISATHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIIO3HABaHUS M 3alIUThl  WHGOpPMAIIHH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBiageHue yHUBePCATbHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK IPYTUX YYACTHUKOB
Jaiora uin JUCKYCCUN);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMATYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS W B3aUMOJCHCTBUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTUYHO HM3JAraTh CBOKO TOYKY 3PEHHUS C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1esITeIbHOCTh:

MOHUMATh U WCIIOJIH30BaTh MPEUMYIECTBA KOMAaHIHOW W WHIWBUIYAIBHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yI4eOHOU 3a1a4u;

BBIOMpATh TEMAaTHKy W METOJIbI COBMECTHBIX JEUCTBHA C yd4ETOM OOIMUX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YieHa KOJJICKTHBA,



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid € YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TMO3UTUBHOE CTPATErMYECKOE TOBEJCHHE B PA3JIUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
peleHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYILECTBIIATH NO3HABATEIBHYIO JESITEIBHOCTD, BBISBIISATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH];

J1aBaTh OLCHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO IIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHWUN, TOCTOSHHO TMOBBIIIATH CBOW OOpa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JCHUCTBUA M MBICIUTEIBHBIX MPOLUECCOB, WX pE3yJbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPUEMBI peIIeKCUU ISl OIEHKUA CHUTYalldd, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLEHUBATH PUCKH W CBOECBPEMEHHO IPHUHUMATh PEIICHUS MO HUX
CHIDKCHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTBl APYIMX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYTHUX Ha OIIHUOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[Ipeamernbie pesynbTathl ocBoeHus mporpammbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuieckue Juisi yueoHoro npeamera «buonorus»
HAy4HbIC 3HAHUS, YMECHHS U CIOCOOBI JEWCTBHM MO OCBOCHUIO, MHTEPIPETAIIUU U
npeoOpa3oBaHUI0 3HAHUM, BUJBI JCATEIBLHOCTH IO TOJYYCHHUIO HOBOT'O 3HAHHS W
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyalUsAX, a TakKe B peabHbIX
KU3HCHHBIX CUTYyallUsAX, CBS3aHHBIX C Ouonorueil. B mporpamme mnpenaMeTHBIC
pe3yIbTaThl MPEACTABICHBI IO TOJIaM O0yUCHHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUsA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCThH 3HAHUN O MECTE U POJM OUOJIOTMH B CUCTEME HAyYHOI'O
3HaHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBl MUPa U HAYYHOIO MHUPOBO33PEHHUSA, O BKIIAE POCCHICKUX H
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH YE€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KIJIETKa, OpraHu3M, metabonu3M (0OOMEH BEIIECTB U IpEBpallcHHE
SHEPIruM), TOMEOCTa3 (CaMOpEryJislus), YPOBHEBASI OPraHU3aLNsl KUBBIX CHCTEM,
CaMOBOCIIpOU3BeAeHUE (PENPOIYKIIHS ), HACTIEICTBEHHOCTh, '3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE WU3JaraTh OWOJOTHYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajlbHAs JIOTMa MOJICKYJIApHOW Ouomorum), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 meHTpax MHOT0OOpa3us H
MPOUCXOXKIEHUS KyIbTypHbIX pacTeHuid H. M. BaBuiioBa), onpenenarb rpaHUIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHUE BIaJETh METOJAMU HAYYHOI'O MO3HAHUS B OUOJIOTHUU: HAOIIOJICHUE U
OMHUCAHUE KUBBIX CHUCTEM, IMPOILIECCOB M SIBIICHUM, OpraHu3alusl U MPOBEJICHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBACHEHUE MOJIYUYEHHBIX



pE3yJIbTaTOB, MCIOJB30BAaHHBIX HAYYHBIX TOHATHHA, TCOPUU M 3aKOHOB, YMECHHE
JIeNaTh BRIBOJBI HA OCHOBAaHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATH CYIIECTBCHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOLIECCOB: 0OMEHa BEIECTB W MpEBpalleHUs] PHEPruu B KieTKe, (OTOCHHTE3A,
IJIACTUYECKOTO0 M SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO PAa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSATH IMOTYYCHHBbIC 3HAHUS IS OOBSICHCHHS OHOJOTHMYECKHUX
NIPOIIECCOB ¥ SIBJICHHM, ISl PUHATHS MPAKTUYCCKUX PEHICHUH B TOBCEIHEBHOM
KU3HU C LEeJpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 30POBbS
OKPY’KAIOIIUX JI0JIeH, COOIO/ICHHSI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
NPUPOJHON Cpelle, TOHMMAaHHE HEOOXOIUMOCTH WCIOIb30BAHMS JTOCTHKCHUM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTMH IS PAIMOHAJILHOTO
IPHUPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYCCKHE 3aJayd Ha MOHO- U
JTUTUOPHUIHOE CKpEIUBaHUE, CIEIUICHHOE HAacCJeIOBaHUEe, COCTABJIATH CXEMBI
MOHOTHOPUTHOTO CKpEUIMBAaHMS ISl TIpe/ICKa3aHus HaclieIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

yYMEHHE BBITIOJNHATH JA0OpaTOPHbIE W MPAKTHYECKHE padoOThl, COOJIOAATH
paBuia Ipu padbore ¢ yueOHBIM U 1a00OpaTOPHBIM 000PYI0BaHUEM;

yMEHHE KPUTUYECKH OIICHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIONIYIO TICEBIOHAYYHBIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeICcTBa MAacCOBOM MH(OpMAIU, HAyYHO-TIOMY IS pHbIC
MaTepHalbl), ITUYECKHWE aCIEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO037aBaTh COOCTBEHHbIE NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
00001mast OMoNOrNYecKyt0 UH(POpPMAIIUI0O U3 HECKONBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh OHATHIHBIN anmapaT OMOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydeOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJHM OWOJIOTHU B CUCTEME HAYIHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOW ECTECTBEHHO-
HAyYHOW KApTHHBI MHUpPAa W HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAEC POCCUUCKHX H
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HCHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJCPKaHWE OMOJOTHUYECKHX TEPMHUHOB W TIOHSTHIA:
BU/JI, TOMYJSALNSI, TeHOPOH, SBOIIOLHUS, ABUKYIINE CUIbI ((haKTOpPbI) SBOJIOIUH,
MIPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMUeckue (HaKTophl,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYLIEHTHI, IEeMH MUTAHUS,
AKOJIOTUYECKasi MUpaMuia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJOTMYECKUE TEOpuu (PBOJIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHMYECKas TEOpHs DBOJIIOIMHU), 3aKOHbBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxoncrsa K. M. baspa, uepenoBaHus riaBHBIX HampaBJIEHUH U
nyteit sBomoruu A. H. CeepuioBa, yuenus o ouochepe B. . Bepnanckoro),
OTIPEEIISITh TPAHUITBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yMEHHUE BJIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHWE KUBBIX CHUCTEM, IMPOIIECCOB W SIBIICHUM, OpraHu3alus U TPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMI)KEHHUE  THUIMOTE3bl,  BBISBICHUE
3aBUCUMOCTU MEXJIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TOJYUYEHHBIX
pPEe3yIabTAaTOB, UCIIOIL30BAHHBIX HAYYHBIX TMOHSATHUN, TEOPUH U 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJIYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTATh CYIIECTBEHHBIC TPHU3HAKKH CTPOCHHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJAIUN, TMPOAYIEHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOreolleHO30B U JIKOCUCTEM, OCOOCHHOCTHM TIPOILECCOB: HACJEICTBEHHOU
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCITOCOOJIEHHOCTU
OpraHU3MOB, JEUCTBUS HKOJOTHYECKUX (DAKTOPOB Ha OpPraHU3MBbI, MEepeHoca
BEIIECTB M IIOTOKAa HHEPTrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yMEHHE TPUMEHSTH MOJTYYEHHBbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
MPOLIECCOB M SIBJICHUM, JJISl TIPUHATHUS MPAKTUYECKUX PEIICHUN B IMOBCEIHECBHOMU
KU3HA C 1EJIpI0 oOecrieueHus O€30MacHOCTH CBOErO 3/I0POBbS U 37I0POBbS
OKPYXAIOIIUX JIIOCH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON cpelle, MOHUMAaHUE HEOOXOJWMOCTH WCIOJIb30BAHUS JTOCTHKECHHM
COBPEMEHHOW OMOJIOTUU TSl pallUOHATBHOTO MPUPOIOTIONE30BAHUS;

yYMEHHE peliaTh dJIeMEHTapHbIe OUOJOTHYECKUE 3a]]a4H, COCTABIATH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIEMH MUTaHUs );

YMEHHE BBITIOJNHATH JA0OPAaTOPHBIE U TPAKTUYECKHWE pabOTHI, COONIONATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaOOPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHYECKH OIICHHUBATh W HWHTEPHPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CPEICTBA MACCOBOM MH(pOPMAIINU, HAYIHO-TIOMYISIPHBIC
MaTepuasibl),  paccMaTpuBaTh  TJIOOAIBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHIO;

yMEHUE CO37]aBaTh COOCTBEHHBbICE IHUCHMEHHBIE U YCTHBIE COOOIICHUS,
000011ass OMONOrMYECKyt0 UH(POPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAaMOTHO
MCIIOJIb30BaTh MOHSATUUHBIN anmapaTt OMOJOTHUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
! brosorns kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHYECKHUI COCTaB M CTPOCHUE KIETKH 8 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 1 https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1 1
CSCPBHOC BpeMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 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 KVIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
1 BOFOIHOHHAT CHOTOTHA | 1 https://m.edsoo.ru/7f41cc74
9 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 1 05 bubnuorexa [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 Oprau3Mel 1 OKpyXaiouas cpena ° 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo01ecTBa ¥ 3KOJIOTHUECKHE CHCTEMBI 9 httos://m. edsoo.ru/7fA1cc74
bu6mmoreka [IOK
> Pesepioe Bpens 2 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOM TPUPOIBI.
[IpakTnueckas padora Ne 1
2 «Hcronb3oBaHue pa3aIMuHbIX 1 0.5 bubmorexa [JOK
P ' https://m.edso0.ru/863e6122
METOJIOB TIPH U3yICHUH
OMOJOTHYECKUX OOBEKTOB
3 buonoruueckue cucTemMsbl, MPOLECCHI 1 bubmuorexa [JOK
U UX U3yYCHHE https://m.edso0.ru/863e6564
XuMHYECKu cocTaB KiIeTKH. Boja u bubmuorexka [JOK
4 1
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bubnuoreka [JOK
5 benku. CoctaB u cTpoeHue 6ei1KoB 1 httos://m.eds00.ru/863e6b72
depMeHThI — OMOJIOTHYCCKHE
KaranuzaTopsbl. JJabopaTtopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJINTUYECKOU aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha mpuMepe aMuIas3bl
WJIM KaTalasbl)»
bu6nmoreka [JOK
7 I 1
YrieBozeL. Jlurm et https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 Hywientossie kuciorst. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
Kkietku. Knerounas reopus https://m.eds00.ru/863e6e88
10 Knerka kak 1iesoctHas >kuBas
cucrema
CtpoeHnune syKapuoTUYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3yueHune cTpoeHus KIETOK Bu6nuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOITIpernapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 OOMeH BEILECTB KT META00MH3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 Potocinres. Xemocuires https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 JHepreTiieckui 0omen https://m.edso00.ru/863e7aae
’Ku3HeHHBIN MK KIeTKU. [{enenue
KJIeTKH. MuTo3. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 htts://m.edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres Oenka. Peakims bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 Tpancniuua — rocurres denra https://m.edso0.ru/863e796e
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK



https://m.edsoo.ru/863e6d5c
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

BUPYCBI

https://m.edso0.ru/863e7540

bubmmoreka [{OK

19 @opMBI pa3MHOKEHUS OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e
. bubnuorexa [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
KontponbHas padoTa
22 NnauBuayanbHoe pa3BUTHE Bubmmorexa [JOK
~HAIBIILY P https://m.edso0.ru/863e8436
OpraHu3MOB
93 I'eneTnka — Hayka o bubmorexa IIOK
HACJEICTBEHHOCTU U N3MEHYNBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [JOK
P ] pr https://m.edso0.ru/863e8878
CKpeIllBaHKe
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI?:Hi[/[oro H;:JII: OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
npusHakoB. JlJaboparopHas pabora
26 Ne 5 «M3yuenue pe3yabTaToB 05 bubnunoreka [JOK

MOHOTHOPUHOTO U AUTUOPUIHOTO
CKpEeIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»

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



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

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
MPU3HAKOB, CUEIUICHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
M3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTB. JlaboparopHas
pabora Ne 6. N3yucHwue bubmmoreka [JOK

28 . 1 0.5
MOTU(DUKAITMOHHOM U3MEHYUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHasi "BMEHYMBOCTb.

29 JlabopaTtopnas pabota Ne 7. 1 05 bubmuorexa [JOK
«AHamm3 MyTanuit y Apo30¢uisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpEIapaTax»

bu6mmoreka [IOK

30 Tenernica wenoseka 1 https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHIE IO

31 teMme «HacnencTrBeHHOCTh U 1
M3MEHYUBOCTh OPraHU3MOBY

bu6mmoreka [JOK

32 (Cenexuus Kak Hayka u pouece L https://m.edso0.ru/863e9214

33 MeToasl U TOCTHKEHUS CEICKIINU 1 bubnuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
KonTtponbHas padorta Ne2

34 buorexHonorus kKak oTpacib 1 bubmorexa HOK

https://m.edso0.ru/863e9336
MPOU3BO/ICTBA
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tewa ypoka Bcero Konrpopirre | Ipaxrireciie H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUeHUs 1 bubmorera [JOK
https://m.edso0.ru/863ea20e
9 Hcropus pasBuths npeacTaBiIeHUR 1 bubnuorexa [JOK
00 3BOJIIOLINH https://m.edso0.ru/863e9570
bu6moreka [IOK
3 Mitipoososmionts L https://m.edsoo.ru/863e9cle
[omynsius kKak seMeHTapHas
€IMHUIIAa BUJIA ¥ SBOJIIOITHH.
4 Hi60p2TOpHI;ﬂ pabora JL\;g 1 1 0.5 bubmorexa [IOK
https://m.edso0.ru/863e99c6
«CpaBHeHHE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPUIO»
5 JIBmKyImue cuiibl (3JIeMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) FBOJTIOLIUH https://m.edsoo.ru/863e9da4
. bubnuoreka [JOK
6 EcrectBenHbIi 0TOOP ¥ €10 (GOPMBI 1 htts://m.edsoo.ru/863e9ed0
Pe3ynbratel 3BomIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BHUI000pazoBanue. JlabopaTtopHas 1 05 bubnunoreka [JOK
pabota Ne 2 «Onucanue https://m.edso0.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
8 Hanpasnenus u nytu 1 bubnuorexa [IOK

MakKpO3BOJIIOIUHN

https://m.edsoo0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
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HeobOpaTumocTs 3BOTIOIUN

Ucropus sxu3nu Ha 3emiie 1 METO bl

10 N
e€ U3yyeHUst
11 ['mnoTe3bl NPOUCXOXKIACHUS KUZHU bubnuorexa [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMIie 1o Ipam U bubnuoreka [JOK
epuoam https://m.edsoo.ru/863eat6be
OCHOBHBIE ATarbl YBOJTIOIUN
PacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 05 bubnuoreka [IOK
«M3yyeHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHU U KUBOTHBIX B
KOJUTEKIIHSIX»
14 CoBpeMeHHas cucrema bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YEJIOBEK,aHTPOIIOTCHE3. Eubmaorexa HOK
https://m.edsoo.ru/863eac2c
16 JIBwxkymue cuibl (pakTopsl) bubmuorexka [JOK
aAHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJANH 3BOJIIOLUU
YernoBeKa
18 YenoBeyeckue packl U MPUPOTHBIC bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepsHbiii ypok.-KoHTponabHas
19 pabota O6001IeHNE IO TEME
«BO3HUKHOBEHUE U Pa3BUTHE KU3HU
Ha 3emie»
20 DKoJIorus Kak HayKa



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
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

Cpenbl 0OUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (baxTopsI https://m.edsoo.ru/863eafec
AbGunotnueckue GaKkToOpsI.
Jlaboparopuas pabota Ne 3.
«Mopddonorudeckne 0COOEHHOCTH
22 paCTSfoI U3 Pa3HBIX MECT 0.5 bubnuotexa LIOK
https://m.edso0.ru/863eb10e
obutanusy. JlabopaTopHas padota No
4. «BnusiHue cBeTa Ha poCT U
pa3BUTHE YEPEHKOB KOJIEYCa
bu6moreka [IOK
23 buornteckue gaxropet https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckas pabora
24 Ne 2 «IToacuér mioTHOCTH 0.5
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SIKOCUCTEMBI.
27 DKOJOTUYECKUE MUPAMUJIBI. Bubmorexa TOK
~ https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
28 IIpupoansie 3KOCHCTEMBI
29 AHTpPOIIOTE€HHBIE KOCUCTEMBI
30 buocdepa — rnodanbHas bubnuoreka [IOK
9KOCUCTEMA 3EMIIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnuorexa [IOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

ouochepsl https://m.edsoo0.ru/863ebd16

32 UYenosevecTBo B bnochepe 3emin 1

33 CocytiecTBoBaHUE MTPUPOIBI U 1 bubnuorexa [JOK
YeJI0Be4YecTBa https://m.edsoo.ru/863ebale
PezepBHblit ypok. O000IIEHNE TEMBI

34 «Coo01IecTBa U IKOJIOTUIECKUE 1
cucteMbl» KonTponsHas padoTta .

OBIIEE KOJIJMYECTBO YACOB I10 34 55

[TPOI'PAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

BocnuraTebHbIH KOMIIOHEHT COAep:KaHUs padoyeil mporpaMmbl

10 kiacc
Ne HaumeHnoBanue 2 2 . . . é .
(=3
n/n | pasjaeja/TemMbl S © = o 2 i g 5 =
= & = s 2 o ) =% g
= g S < = 2 = = =
3 S = = = = =
1 . Buonorus kax BcO }?\S[OHL
-MexnyHa-
Hayka il POIHBIN J€Hb
JIETCKOT'O Beperure
YKUBLIE CHCTEMEI H nepedpaTLHOrO 3peHue!»
2 napajinya MexyHapOaHBIH
X OpraHHsaltis (nHpOpMaNMOHHA | JIEHB CIIEMBIX
I MHH. );
-Beepoccnii-cxumit
XUMUYECKUH ypoK «QKonorus
"
3 COCTaB U CTPOCHHE
9HEprocoepeKeH
KICTKH ey (MHG. MUH.);
Dopym FOHBIX
CHBIX.
4 KuznenesrensHOCT A
b KJIETKU HCCJICIOBATECIbCK
ux pabor u
TIPOEKTOB
Jlenb TOJIHOTO
PazmHoOxeHue u OCBOGORICHIS
HHIUBUIYaJIBHOE Jlennurpaza or
5 (armcrekoii 610Kkanbt
a3BUTHE
P (und. MHH. );
OpPTraHU3MOB
OHJIaliH-BUKTOPHHA KO
HacnencTBeHHOCTD 1 Huto - poceniickoff  Hayku
L ydamuxcs
HU3MCHYUBOCTH -
6 CIOMCHHCKOT0 paiioHa
OpraHu3MOB
Cenex1ust OpraHMu3MOB.
gopyM IOHBIX YYEHBIX. BceMHpHHﬁ BC@MI/IpHHﬁ Bcelvaoccnﬁ—
€CTHUBAJIb CKHUH YPOK
TIEHb
7 OcHoBbI HCCIIEIOBATENIbCK  HX MMMyHHTeTa NCHb 3emun [MoGenst (o
6I/IOTeXHOHOFI/II/I paboT u IPOEeKTOB (sich. vmer) BKJIAZe y4YEHBIX-
. 610JI0roB B
neno ITobensl




11 kiaace

Ne HanMeHoBanue CEeHTSIOpb OKTSIOPH HOSIOpB nexadpb SIHBAPh (deBpann MapT anpeanb | Mai
n/u pa3aesna/TemMbl
1 DBOIIOIMOHHAS BCOIII -Beepocenit-
CKHHN YpOK
Guosorus «Qxomorusi u
3Heprocoepe
JKCHHUC»
(nHO. MHH.);
HUKHOBCHH u Hb
2 Bo3s OBCHHE ®opym do e
FOHBIX
pa3BUTHE JKW3HM Ha yHeHBIX FOHBIX MOJIHOTO
3emite decruBany | YUYECHBIX. 0CBOOOKIEHN
HCCIIeJIOBATE 9 HeHI/IHFpa)Ia
JIBCKUX
pador u e .
IIPOECKTOB (1)aHJI/ICTCKOI/I
OJIOKa bl
(uHO. MUH.);
3 Opraau3mMbl u Onnaiin- Bcemupn
OKpyXKarolias cpena BUKTOPHHA KO | pIif  JI€Hb
Huto L UMMYHHT
poccuiickon era
HayKH JUIS (b
yUanmxcs ’
MHH)
CIOMCHHCKOTO
paiioHa
Bcepoccnii-
4 CooOmiecTBa u Bcemup | ooF o
3KOJIOTUYECKUE HBIN Iobenst (o
BKIane
CHUCTEMBbI JCHb YYEHBIX-

3eMmian

XMMHUKOB B
nieno [o6enst




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyouos A.M. u apyrue /Ilog
pen. [laceunuka B.B., Akunonepnoe ob6mectBo «M3aatensctBo «IIpocBemnienue»
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6uos A.M. u npyrue
/Mon pen. Ilaceunuka B.B., AkunonepHoe o61iectBo «M3narenscTBo

«HpOCBeH_ICHI/IC»

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
buosnorusa. Mertogunueckue pekomenaakuuu k Y MK "Jlunusg xuzan"
ABTtop(s1): [laceunuk B. B., Cymaroxun C. B., I'anontok 3.I"., llIseros I'.I"./

ITox pen Ilaceunuka B. B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
* https://resh.edu.ru/ (Poccwuiickas 3eKTpOHHAS TITIKOJIA )

* https://school.mos.ru/ (MockoBckast 3JIeKTpOHHAs IIIKOJIa )



KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPUAJIbI

KonTpoannas padoraNel no pasaeny «Kierka — eMHHIA :KMBOT0»

Bapuanr 1

Yacts A. Beibepute 0J1MH NMPaBUIbHBIA OTBET U3 YETHIPEX MPEI0KEHHBIX.

1. Kakyo ¢pyHKIHUIO B KJI€TKe BHITOJIHAIOT JUTUABI?

A) nundopmarronny:o b) sHepreruueckyro

B) xatamutuueckyro I') TpaHCOpTHYIO

2. Kaky1o rpynny XuMHU4€CKHX 3JIEMEHTOB OTHOCST K MaKpo3jeMeHTam?

A) yriepon, Kucinopon, kobaisT, Mapraser b) yriaepos, kuciopoJ, xeieso, cepa

B) munk, mens, drop, on I') pTyTs, ceneH, cepebpo, 3010TO

3. Kakoe 13 nepeqyuc/ieHHBIX BELIECTB ABJIsAETCH rHIPOQUILHBIM (PACTBOPUMbIM B Bojie)?
A) rmukoreH b) xutun B) xpaxman I') ¢pubprunoren

4. Monexyasl JJHK nHaxoasTcsi B XpoMocoMax, MUTOXOHAPHUSIX, XJIOPOIJIACTAX KIETOK
A) 6axrepuit b) sykapuor B) npokapuor I') 6axreprodaron

5. IIpouecc 0MOJIOrN4eCKOT0 OKMCJICHUS U IbIXaHUS OCYLIECTBJIACTCH B

A) xnoporiactax b) komruiekce Ionbmku

B) muTtoxonapusix ') KIIeTOYHOM IIEHTpe

6. UTo u3 nepevynciieHHOro ABJsieTcss MoHoMmepom u — PHK?

A) pubo3a b) azorucroe ocHoBanue B) HykneoTna [') aMUHOKUCIIOTHI

7. Kakoe u3 nepeunciennbix coequHennii HE Bxoaut B coctap AT®?

A) anenuH B) ypauun B) pu6o3za I') octaTok ¢hocopHOI KHUCITOTHI

8. Kakoii nponieHT HYKJIEOTH/IOB € aJeHUHOM U TUMHHOM B cyMMe cojep:kuT moJiekyaa IHK, ecan
J10J1s1 ee HYKJIEOTH/IOB € IUTO3UHOM cocTaBisieT 16 % ot odmero uucaa?

A)16%DB)32%B)34% 1) 68 %

9. Kakomy Tpumiery B mojekyJje [IHK coorBercrByer antukoqon T — PHK I'YA?
A)IYTBH) UTY B) LAY D) ITA

10. Kakue BemecTBa SIBJSIIOTCS KOHEYHBIMU NMPOAYKTAMM IIMKOJIM32 OTHOM MOJIEKYJIbI IJII0K03b1?
A) aMUHOKHCIIOTHI, TJIIOK03a, TIULEPUH, KUPHBIE KACIOTHI

B) CO,, H,0, 38 monekyn ATD

B) CO,, H,0, 36 monekyn ATD

I') 2 MomneKyIbI MOJIOYHOHM KUCIOTHI, 2 MOJIeKyJIbl AT®

Yactob B.

1. BoiGepuTe TpH BepHbIX 0TBETA U3 WIECTH MpPelJI0KeHHbIX.

KakoBbl 0co0eHHOCTH CTpOeHUS M (HYYHKIMOHUPOBAHUS PHOOCOM?



HeMeMOpaHHbIE OPraHOHIbI

Yy4acTBYIOT B ipouecce cunteza ATO

YUYacTBYIOT B Tpolecce popMUPOBaHUA BEpeTeHa JeNICHHS
y4acTBYIOT B IIpoIiecce CUHTE3a OeNka

cocrost u3 0enka u PHK

© o~ w bd -

COCTOSIT U3 IIy4KOB MUKPOTPYOOUEK

OTBCT

Bapuanr 2

Yacts A. Beibepute 0jMH IPaBHIBHBIN OTBET U3 YETHIPEX MPEITOKEHHBIX.
1. Kaxyio pyHKIHUIO B Kj1eTKe BbINOJIHSIOT YIJI€BOAbI?

A) tpancnioptHyio b) nBurarensHyio B) kaTanmurndeckyto ') cTpykTypHYyIO

2. Kakoe 13 nepe4uc/IeHHbIX BeleCTB ABJAsAeTCH Ouonojmmepom?

A) AT® b) IHK B) ritokosa I') rommepus

3. Kakas u3 NEPEYUCICHHBIX KJIE€TOYHBIX CTPYKTYP ABJISACTCH HByXMeMﬁpaHHblM OpPraHoujaoM
PaACTUTEJIbHBIX KJI€TOK?

A) nentpuonu b) pudocomsl B) xiopornactsl ') Bakyonu

4. Kakoe 13 nepe4uc/eHHbIX COeJUHEHHUI CIIOCOOHO K CAMOYIBOCHHUIO?

A)u—PHK B) - PHK B) p— PHKT') IHK

5. B pe3yjbTaTe NOArOTOBUTEIHHOI0 ATANA AUCCUMMISALUMA o0pa3yeTcs ... MoJieKyJT AT®?
A)0B)2B)36T) 38

6. [Ipu doTocunTe3e KUCJI0pPOI 06pazyercsi B pe3yJibTare

A) doronmza Boapl b) pa3zinokeHHs yrIIEKUCIOro raza

B) BoccTaHOBIICHHS YIIIEKHCIIOTO raza Jo riiroko3sl ') cuaTe3a ATD

7. B mosiexy.e JIHK ko/M4ecTBO HyK/1€0THIOB ¢ TyaHUHOM cocTasiisieT 10 % ot o0uiero yuc.aa.
CKOJIbKO HYKJI€0THI0B C a/ICHHHOM COJAEPKUTCS B 3TOH MoJjeKyJjie?

A) 10 % B) 20 % B) 40 % I') 90 %

8. Tpu psiioM pacnosokeHHbIX HyKjIeoTuaa B mojekyie JIHK, kogupyromuii oqHy aMUHOKHCJIOTY,
HA3bIBAIOT

A) tpurieToM b) reHetnueckum komoM B) renom ') renoTrom

9. B ocHOBe KakuX peakiuii 00MeHa JIeXKUT MATPUIHBIA PUHITAT?
A) cunresa monekyn AT® B) coopku Monekyn Gerka u3 aMHUHOKHCIIOT
B) cunTesa riitoko3bl U3 YIieKUcaoro ra3a u Boasl I') o0pa3oBaHus JTUMHIOB

10. Kaxkoii kogon u — PHK cootrBercTByeT Tpumiery AAT B moseky.ie JHK?



A)YYAB) AAYB) YYTI)TTA
Yacts B.

1. BeiOepuTe TPU BepHBIX 0TBETA U3 LIECTH NPeAJI0KEHHbIX

Kaxogo crpoenue n pyHKIMH MUTOXOHAPUIA?

1. pacuemsaoT GHONOIMMEPHI 10 MOHOMEPOB
2. XapaKTepu3yKTcs aHadPOOHBIM CIIOCOOOM MONTYyYEHUS SHEPIUU
3. copepXaT COeNMHEHHbIE MEXK/Iy COOOK IPaHBbI
4. uMeIOT (pepMeHTATHUBHbIE KOMIUIEKCHI, PACIION0KEHHBIE HA KPUCTaX
5. OKHCISIIOT OpraHMYecKue BeliecTBa ¢ oopazoBanueM ATO
6. HMEIOT HapYXHYIO U BHYTPEHHIOIO MEMOpaHBI
OTBET
OTBeTbl KOHTPOJIBHOM padoThl 3a 1 mosryroaue. 10 kiaacc
I BapunanTt
1 yacrs.
8 9 10
b b B b B B b r r r
2 yacTb.
B1-1,4,5
II Bapuant
1 yacrs.
1 4 5 6 7 8 10
r b B r A A B A b A
2 yacTb.

B1-4,5,




Kontpoannas padoraNe2 no pasaesam «Pa3zMHoMkeHHe U pa3BUTHE OPraHU3MOBY, KOCHOBBI
TeHeTUKH U CeJIeKIN

10 UTOraM 2- noJyroaus no ouoJiornu. 10 kinace

BapuanTt 1

Yactp A: BRIOPaTh NPABUIbHBINA 0TBET U3 NMPEAJI0KEHHbIX BADUAHTOB

Al. 3urora 4yejioBeKa COAEPHKUT:
a) 23 xpomocomsbl; 0) 46 xpomocom; B) 48 XpoMocoM; ') 92 XpOMOCOMBI.

A2. Ctaaus 0IHOCI0HHOT0 3apoabIIIA:

a) ractpyna; 0) OmacTyna; B) MOpylia;  T) Heipyna

A3. Cnioco00M nos10BOro pa3sMHOKeHHs1 MHOTOKJIETOYHBIX OPraHU3MOB SIBJISIETCS:
a) mapTeHoreHes; 0) MOYKOBAHUE; B) CIOPOOOPA30OBAHNE; T') YSPCHKOBAHHE

A4.

Kakasi cragus pa3BuTus 3apo/biiia NoKa3aHa Ha pUCYHKe?
a) Onactyna 0) HelipyJa B) 3UroTa r)racrpylia

AS. Kakoii Tun Pa3BUTHUA XapPaKTEPEH AJIsl JKUBOTHbBIX, IOTOMCTBO KOTOPBLIX CXO0IHO CO B3POCJIbIMUA
0006HMH, HO MMeeT He0OoJIbIIue pa3Mepbl 1 HHBIE MTPONMOPIMH TEJIAa

a) SMOpHOHAIBHOE 0) HENPsAMOE B) ¢ METaMOP(HO30M T') TIPSIMOE
A6.Opranusm, B reHOTHIIE KOTOPOI0 COJIEP:KATCS Pa3Hble aJLIeIU OTHOTO FeHa, HA3bIBAIOT:

A) roMO3UTOTHBIM; b) reTepo3urotHsiM; B) perieccHBHBIM.

A7. Kak HazbiBaa I'.MeHe/Ib NPU3HAKYU, He MPOSIBJIAIOIIMECS Y THOPHU/IOB EPBOr0 MOKOJIEHMS:

A) perieccuBHbIME; b) TOMUHAHTHBIMU; B) rOMO3HTOTHBIMH.

A8.Y ocodu ¢ reHOTUIIOM AaBB 00pa3ylOTC raMeThbl:

A) AB, BB; b) AB, aB; B) Aa, BB.



A9. Ilpu caMOONbLIIEHNH IeTePO3HTOTHOI0 BLICOKOPOCJIOr0 PACTEHUSI FOPOXa (BBICOKMIl cTedesb —
A) 1011 KapJMKOBBIX (pOPM paBHa:

A) 25%; B) 50%; B) 75%.

A10. Ec1u reHsl, 0TBeyaronue 3a pa3sBUTHEe HECKOJIBKHX NPU3HAKOB, PACIO/I0KeHbI B OTHOM
XpoMoOCOMe, TO NPOABJISAETCH 3aK0H:

A) pacieruienus; b) HemonHOro TOMUHUPOBAHMUS;

B) CICIIJICHHOI'O HACJICA0BaHUs.

All. Ilpu cKkpemMBaHMH YE€PHOI0 KPOJIUKA (Aa) ¢ Y4epHBIM KPOJIHKOM (Aa) B IEPBOM NMOKOJICHHHU
NOJIY4YUTCS KPOJIUKOB!

A) 100% uepnsie; b) 50% uepnbix, 50% 6enbix; B) 75% 4epHbix u 25% GenbIx.

Bapuanr 2

Yactp A: BblﬁpaTb l'lpaBPlIll:Hl:lﬁ OTBET U3 NPEAJI0KCHHBIX BADUAHTOB

Al. 3urora 4yeji0BeKa COAEPIKUT:
a) 23 xpoMmocomsl; 0) 46 xpomocom; B) 48 XpoMocoM; T') 92 XpOMOCOMBI.

A2. BHyTpeHHMIi 3apo/bILIEBbIi JIHCTOK Y IMOPHOHA XOPAOBbIX HA3BIBACTCH
a) 9KTOJIEpMOid 0) SHTOAECPMOH B) OIACTYIIOH ') ME30JICPMOM

A3. CanoBY10 3eMJITHUKY PA3MHOKAIOT ¢ OMOIIbIO HA/I3¢MHBIX BUIOM3MEHEHHBIX M00€r0B — YCOB,
YTOObI

a) COXpaHUTh MPU3HAKU COpTa 0) YCKOPUTH CO3PEBAHME TUIOIOB
B) NIOBBICHTH YCTOWYMBOCTH K 3200JI€BaHUSM

T') HOJYYUTH IOTOMCTBO C HOBBIMH ITPH3HAKAMH

A4.l'[apm>1e I'€¢Hbl TOMOJIOI'HYHBIX XpPOMOCOM Ha3bIBAIOT:

A) HeautenbHbIME, B) annensHpIMU; B) clierieHHpIME.

AS. CoBOKYNHOCTH r€HOB, KOTOPYI0 OPraHU3M MOJIy4aeT OT poaAnTe e, HA3bIBAIOT:

A) HacleNCTBeHHOCTh; b) denotr; B) reHotu.

A6. Haimuue B ramMmeTe O/THOTO FeHa U3 KaKI0 Mapsbl ajjiesieil — 3T0 HUTOJI0TrHYecKasi 0CHOBA:
A) 3aKOHa CIICINICHHOTO HACIeJ0BaHUS; b) 3aKk0Ha HE3aBUCHMOTO HACIICOBAHNS;

B) rumoTessr YnCTOTH TaMer.

A7. Kakoii ¢eHOTUII MOKHO 05KMIATH Y NOTOMCTBA JIBYX MOPCKUX CBHHOK € 0eJI0H IIepCThIo
(peniecCHBHBIN MPU3HAK):

A) 100% 6emsie; b) 25% 6enprx u 75% uepnbix; B) 50% Gensix u 50% 4epHBIX.



AS8. OnpenejuTe reHOTHI POAUTEILCKUX PACTEHUIT TOpoOXa, eCJIM NP UX CKPelUBAHUT
odpazoBanoch 50% pacrennii ¢ keaTeiMu 1 50% - ¢ 3eJiIeHbIMU ceMeHaMHU (pelecCHBHbII NPU3HAK):

A) Aax aa; b) Aax Aa; B) AA x Aa.

A9. KakoBa BepOSTHOCTb POKJACHHS BBICOKHX JeTell y reTepo3UroTHbLIX POAUTeEIeli ¢ HU3KUM
POCTOM (HH3KOPOCJIOCTh JOMHUHUPYET HAJl BBICOKHM POCTOM):

A) 0%; Bb) 50%; B) 25%.

A10.

Kakas craausi pa3BuTHsI 3apoAblia MOKa3aHA HA PUCYHKe?
a) Onactyna 0) Helipyna B) 3UroTa r)racrpyiia
A1l1l. Kak nazpiBaa I''Menes b Npu3HaKku, He MPOSABJISIONINECS Y THOPUAOB MEPBOT0 MOKOJIEHUSI:

A) perieccuBHbIME; B) 1OMUHAHTHBIME; B) rOMO3HTOTHBIMH.

OTBeThI KOHTPOJILHOI padoThINe2 . 10 kiIace

Bapuanr 1 Bapuanr 2
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Kputepuu oreHrBaHUS.

Onenka% MaKCHUMaIbHOTO KOJTMYECTBA 0aJIOB
«5»  100-80 %

«»  80-60 %

«3»  60-35%

«»  Menee 35%

11 kJaacc

KoHTponbHasa pa6otaNe1 no pasgeny «3Bonoumnsy

BapwuaHT 1

Yacts 1. BoiOepuTe 0MH BepHBIH 0TBET M3 YeThIpeX NpelJ0KeHHbIX.

1. I'pynny oco6eii JaHHOT0 BHAa CYUTAIOT MOMYJIsIUell HA OCHOBAHUH TOT0, YTO OHU

1) MOryT CBOOOJIHO CKPEIMBATLCS M JaBaTh IJIOJOBUTOE IOTOMCTBO

2) yKe HECKOJIbKO ITOKOJICHUH CYIIECTBYIOT OTHOCHTEIBHO 000COOJIEHHO OT JPYTUX TPYIIT 3TOrO BU/A
3) dbeHOTUIIYECKH ¥ (PU3UOTIOTHYECKH CXOJTHBI

4) reHeTU4eCKH OJTU3KH.

2. Kakue npucnoco0jeHusl K niepeHeceHNI0 HeOJIaronpusiTHLIX yCJa0BUi copMUpOBAINCH B
NpoLecce BOTIONUH Y 3¢ MHOBO/IHBIX, }KUBYIUX B YMEPEHHOM KJumare?

1) 3amacanue kopma 2) OlereHeHne

3) nepeMeleHre B TEIUIbIe PalioHbI 4) N3MEHEHHE OKPACKH.

3. Kakoii 3 nepevyuceHHBIX MOKAa3aTe el He XapaKTepu3yeT 0M0JIoruuecKkuii mporpecc?

1) skomorudeckoe pazHoodpasue 2) 3a60ta 0 TOTOMCTBE,

3) mmpokuit apeai 4) BEICOKas YACICHHOCTb.

4. MopdoJioruuecKuM KPUTEPHUEM BU/AA SABJISETCS
1) cxomHbIi HAOOP XPOMOCOM U TCHOB

2) 0COOECHHOCTH MPOIIECCOB KU3HECATSILHOCTH

3) 0cOOEHHOCTH BHEIITHETO M BHYTPEHHETO CTPOCHHS

4) onpeneneHHbI apeaj pacnpocTpaHeHusl.

5. [Ipumep BHYTPUBHI0BOIi 00pbLOBI 32 CyllleCTBOBAHUE -



1) conepHUYECTBO CaMIIOB U3 — 3a CaMKH 2) «00pb0a ¢ 3acyXoil» pacTeHUH MyCThIHU

3) cpaxkeHue XUIIHUKA C )KePTBO 4) moejaHUe MTUIIAMHU TUIOI0B U CEMSIH

6. HacieancTBeHHAst H3MEHYHBOCTH HMeeT BajKHOE 3HAYEHHe VIS IBOTIONNH, TAK KaK CIOCOOCTBYeT:
1) cHUXEHHIO YPOBHS OOPbOBI 3a CYLIECTBOBAHUE

2) cHIKEHHIO (D PEKTUBHOCTH €CTECTBEHHOT0 0TOOPa

3) yBeNMYEHHIO TeHETHYECKOH HEOTHOPOJHOCTH 0CO0EH B MOMYIISAIIHN

4) yMEHBIICHHUIO TeHETHYECKOW HEOJHOPOAHOCTU 0cOOEH B OMYISIIUH

7. O0MeH reHaMH Me:K1y NOMYJISIHUSIMH OJHOTO0 BH/IA MOKET MPEeKPaATUThCS U3 — 3a
1) m3ondaun nonyssinuit 2) BHyTPUBUI0BOH OOPHObI

3) U3MEHEeHHUs KIUMATHYECKHX YCIOBUI

4) 60pbOBI 32 CYIIECTBOBAHNE MEXTY IOMYJISIIHSIMH.

8. EcTecTBeHHBIii 0TOOP — 3TO

1) mporiecc CoKpaIieHus YUCIEHHOCTH TOMYJISIIUH

2) mporiece COXpaHeHHs 0co0eH ¢ MOJIE3HBIMA UM HACIIEICTBEHHBIMH N3MCHEHHISIMU

3) COBOKYITHOCTH OTHOIICHUH MEXIY OpraHN3MaMH U HSKUBOH TIPHPOTOH

4) mporiecc 00pa3oOBaHUsI HOBBIX BUJIOB B IPHPOJIE.

9. Pe3yJbTaTOM IBOJIIOIMM SIBJISIETCS
1) 6opb0Oa 3a cyiecTBOBaHHE 2) MPUCTIOCOOIEHHOCTh OPraHU3MOB

3) HacnenCTBEHHAS H3MEHYUBOCTD 4) apoMopdos.

10. luBepreHuus npeacTaBjiseT coooi
1) pacxoxmeHre IPU3HAKOB Y POJACTBEHHBIX BHIOB
2) CXOXIICHHE TIPU3HAKOB Y HEPOACTBEHHBIX BUIOB
3) oOpa3oBaHNE TOMOJIOTHYHBIX OPTaHOB

4) mpuoOpeTeHue Y3KOU CIieIuaTn3aiy.

Yactn 2.

1. BribepuTe Tpy BEpHBIX OTBETA U3 MIECTH MPEATIOKEHHBIX.

B1. Pe3yabTaToM 3BOJIIONNH SBJISIETCS

1. TloBblmeHHE OPraHU3aIUH KUBBIX CYIECTB

2. TIOSABJICHHE HOBBIX MOPO30YCTOWYMBBIX COPTOB MJIOAOBBIX PACTCHUN
3. BO3HHMKHOBEHHE HOBBIX BHJIOB B H3MCHUBIINXCS YCIOBUSIX CPEJIbI
4

BBIBCICHHUEC HOBBIX BBICOKoypO)KaI‘/JIHBIX COPTOB NIICHHUIIBI



5. BbIBCICHUEC BbICOKOIIPOAYKTHBHBIX TOPOJA KPYITHOI'O pOraToro CKoTa

6. (bOpMI/IPOBaHI/Ie HOBBIX HpI/ICHOCO6J'IeHI/II\/'I K )KU3HU B UBMCHHUBIINXCA YCIIOBUSAX.

OtBeT

B2. YcTraHoBHTe COOTBETCTBHE Me:KAY NPUYUHOI BUI000pa30BaHUsI U €I0 CIIOCOO0M.

[MPUUYMHA CIIOCOB
BUJOOBPA30OBAHI A

A) pacupeHue apealia HCXOIHOTO BH/A 1) reorpaduyeckoe
B) cTrabunbHOCTh apeaia UCXOTHOTO BUA 2) 3KOJIOrHYECKOe

B) pa3nenenue apeana BuIa €CTECTBEHHBIMU MpErpaiaMu
I') pa3nenenue apeana BuIa HCKyCCTBEHHBIMH MTPErpagaMu

) MHOTOOOpa3re MeCTOOOUTAHMIA B TIpe/ieiaX CTaOMIIBHOTO apeaa.

Kontpoasnas padoraNel mo pazaeny «IBOTIOIUTDY

Bapuanr 2

Yactsp 1. BoiGepuTe 011H BepHBIH 0TBET U3 YeThIpeX MpeAi0KeHHbIX.

1. Bo BHYTpPUBH/I0BOii KOHKYPEHIIMH B KOHEYHOM UTOre MO0EKIAK0T:
1) ocobu ¢ onpeaeneHHBIMU (EHOTHITAMH M TEHOTHITAMHU

2) cemeiicTBa U pojbl 3) BUABI 4) OUOTeOIICHO3BI

2.Y kaxkuTe HeBepHOE YTBEPIKIECHHE.
Hauoamanranum BeAyT K

1) pocTy YNCIICHHOCTH BHIA

2) pacceneHu0 0cobeii Ha HOBBIE TEPPHUTOPUHI
3) ob1eMy oTbeMy OpraHU3aIuH

4) BO3HUKHOBEHHIO MIPUCIIOCOOICHUH K Cpe/ie OOUTaHHS

3. CuHTeTHYECKAsI TEOPUSA IBOJIOIMH CYNTAET MUHUMAJIbHOI 3BOJTIONMOHHOM e UHMIIET



1) ocoOb 2) Bua 3) nomynsuuto 4) pa3HOBUIHOCTh

4. Ilpumepom apomopdo3a MOKHO CHUTATD:
1) mepbd y OTHUIL 2) pacKpalleHHYI0 MOPAY caMlia MaBHaHa

3) GoubIIOH KITIOB y NeNMKaHa 4) JUTMHHYIO IIeto Yy Kupada

5. Co:kHBbIe OTHOLIEHHUSI MeKAY 0cO0SIMM OTHOT'0 BM/a, PA3HbIX BUAOB H HE:KMBOii npupoaoii
Ha3bIBAIOT:

1) ecTrecTBEHHBIM OTOOPOM 2) UCKYCCTBEHHBIM OTOOPOM

3) BugooOpazoBaHueM 4) 60pLOOI 3a CYIIECTBOBAHHE

6. Apeaji, 3aHMMaeMblii BUJIOM B IPUPO/IE, 3TO KPUTePHii
1) mopdonoruueckuii 2) GU3nNOTOrnyecKuii

3) 6uoxumuueckuii 4) reorpaduyeckuit

7. T'oMOJIOTHYHBIMH OpraHaMu sIBJAKOTCH KPbLIbiA 0a2004YKH U KpPbLIbs

1) netyuei Mpimm 2) myensl 3) getydeil peiObI 4) BOpoObs

8. Ilpucnoco0/1eHHOCTB JIETY4YHX MBIIIEH K JIOBJIE HACEKOMBIX ¢ IOMOIIBIO M3/1aBaeMbIX HMH
YJIBTPa3BYKOB — 3TO pPe3yJbTaT

1) neiicTBUS ABMKYIITUX CHII SBOIFOIHH
2) IpOSIBICHUS 3aKOHOB HACIEACTBEHHOCTH
3) posiBJIeHUST MOAU(DHUKAITMOHHON U3MEHUYNBOCTH

4) METOAMYECKIM OTOOPOM

9. Ilon1e3HbIe MYTAIMH PACHPOCTPAHSIOTCS B MONYJISIUH OJ1aroxapst
1) mepemereHuIo ocobeit 2) cBOOOTHOMY CKPEIIIHBAHHIO

3) GpU3HOIOTYECKON U30IAIIUH 4) SKOJIOTHIECKON H30JISIIIHH

10. PacipeHnue apeaJa 3aiina — pycaka — npuMep
1) nerenepariuu 2) apomopdosa

3) GHOJTOrUYecKOro nporpecca 4) GUOJIOrHYECKOTro perpecca

Yactb 2.
B1. BriOepuTe Tpu BepHbIX OTBETA U3 IECTH.
Kakue u3 nepeunciieHHbIX IPUMEPOB OTHOCAT K WAHOAaNTALUAM ?

1) HaJIM4YMC BOCKOBOI'O HAJICTA HA JIUCTBAX KIIOKBBI



2) sipkast COYHask MAKOTh Y IUIOJJOB YSPHUKU

3) HaJIYMe MIIEYHBIX XKeJe3 Y MIIEKOITUTAIOIINX

4) mosiBJIeHHE TTOJIHOW TIEPEropoAKy B CEp/Lie Y IITHIL
5) ymiomuieHHas popma Tena y CKaToB

6) 1BOHHOE OIJIOOTBOPEHUE Y IOKPBITOCEMEHHBIX PACTEHUIM

OtBeT

B2.YcTaHOBHTE COOTBETCTBHE MEKIY 0HO0JIOTMYECKHUM SIBJIEHHUEM M €ro 3HAYeHUEM B
IBOJIIOIITHOHHOM IIpoHecce.

BUOJIOT'MYECKOE SBJIEHUE 3HAYEHUE
A) ecTecCTBEHHBI 0TOOp 1) dakTop
B) mpucnoco0ineHHOCTs OPraHu3MOB K Cpejie 2) pe3ynbTaT

B) oOpazoBaHue HOBBIX BHIIOB
I') koMOMHATHBHASI N3MEHYHBOCTh
J1) coxpaHeHHe BHJIOB B CTAOMJIBHBIX YCIOBHUSX

E) 6oprba 3a cymecTBoBaHmE

OTBeTHI KOHTPOJILHOI padoThl 3a 1 monyroaue. 11 kiace

Bapuanr 1 Bapuanr 2

1 1 1

2 2 3

3 2 2

4 3 1

5 1 4

6 3 4

7 1 2

8 2 1

9 2 2

10 1 3
B1 1.3.6 1.25
B2 12112 122121




KonTpoannas padoraNe2 no pasgesy « JkocucTeMay
1o UTOram 2-
noayroaus nmo 6uosioruu. 11 knace (@roC)

Bapuant 1

Yactp A. BeiGepuTe 0MH NpPaBUIbHbII 0TBET
Al. ®axTophl, OnpeaesIoNue Mpeaesbl BBKMBA¢MOCTH BH/IA, HA3BIBAIOT:
OMOTHYECKUMH 2. ONTUMAIbHBIMHU

9KOJIOTUYECKUMU 4. AHTPONOT CHHBIMHA

 w B
L

OrpannyuBaomuM GakTopoM Ha3biBaeTcs Gakrop:
TOJIBKO aHTPOIOI €HHBIN

C LIMPOKUM JIMalla30HOM 3HAUEHUU

CHIDKAIOLIUM BBKMBAEMOCTb BUJIOB

110 3HAYCHHUIO HCCKOJIBKO HUXKE OIITUMAJIBHOI'O

w

JKOCHCTEMBbI He Mo2ym CylleCTBOBATH 0e3:
BHECEHUS yIOOpeHUi 2.  KPyroBOpoOTa BEIECTB

BMEIIIATENILCTBA YeIoBeKa 4. YHUYTOXCHUA BpC,Z[PITCHCfI

>

IMapa3utuzm — ¢opMa CBA3U B MONYJISILMSX, IPU KOTOPOii mapa3ur:
MIPUHOCHT TOJB3Y XO3IUHY

BCEra MPUBOJNT XO3sIMHA K THOSTH

HE MPUHOCHUT XO35IMHY HU Bpelia, HU O3B

MIPUHOCHT XO3SIMHY BPEZ, HO HE BHI3BIBACT €0 HEMEIICHHOH rH0emn

5. Onpenenute NpaBUJIBLHO COCTABJIEHHYIO MUILEBYIO HENb:
sIcTpe®—ApOo3 — TyCEeHHIIa — KpannBa

KpamuBa — Ipo31 —TYCEHHUIIa —CTped

TyCeHHUIIa— KpamuBa — Ipo31 — sCTped

e o R A e O e S o

KparnuBa — TYCEHHIIa —IPO31 —> sICTped
A6.KoHcymMeHTHI B OHOreo1eHo3e:

1) noTpeOASAIOT rOTOBBIC OPraHUYECKUE BEIICCTRA,;
2) OCYIIECTBIISIOT MIEPBUYHBIN CHHTE3 YTIIEBOIOB;
3) pa3mararoT OCTaTKH OPraHUIECKIX BEIICCTB;

4) mpeoOpa3yroT COTHEYHYIO SHEPTHIO.

A7.CoBOKYNHOCTH OMOre01I€HO30B 3¢MHOI'0 IApa —

1) 6uoton 2) 6uoctepa 3) Hoochepa 4) OGuoreHO3



AS8.Buj B3aUMOOTHOLIEHHU, IPH KOTOPBIX OPraHU3Mbl COPEBHYIOTCS 32 O/IHH U Te e pecypchl
OKpY:KamIei cpeasbl:

1) mapazuTusM 2) XUIHUYECTBO 3) KOHKYpeHUus 4) cuMOno3

A.9.KocHbIM BemiecTBOM Ouochepbl sIBJIsSIeTCH:

1) mouBa, Ui 2) COBOKYIHOCTb BCEX MKHUBBIX OPTraHHU3MOB

3) HedTh, KaMeHHBIH yroiyb, Topd, ras...

4) ropHble opoJbl, CYOPMUPOBAHHBIE B PE3YJIbTATE U3BEPIKEHHUS BYJIKAHOB

Yacte B. Bei0epuTte HeCKO0JIBKO BePHBIX 0TBETOB. 3aNuIIUTe BhIOPAHHBIE 0YKBBI B A1()aBUTHOM
nopsiike.

B 1. Boibepume mpu npasunvhvlx omeema. B 3kocucreme Jiyra 00UTaIOT:
A. xpor b. naren B. monéeka

I'. onparpa /I. Beixyxomnb E. nonesast Mbliib

OtBeT

HNHcTykims 11 y9ammxcest. Y CTaHOBUTE COOTBETCTBUE MEKIY COACPKAHUEM IIEPBOIO M BTOPOTO
CTOJIOLIOB.

B 2. YcTaHOBUTE COOTBETCTBHE MEKAY 0COOEHHOCTBIO MUTAHUS OpraHnmimMa u prl’ll’lOﬁ OpraHu3MoB.

OCOBEHHOCTbD [TMTAHUA ['PYIIIIA OPTAHU3MOB
A) 3aXBaTBIBAIOT MUIILY IMyTEM (haromuros3a 1. ABTOTpOdBI
B) ncrnonb3yroT 3HEPTUI0 COTHEYHOTO CBETa 2. I'ereporpodsl

B) HCIIONB3YIOT SHEPTHUIO, 3aKIIOUEHHYIO B IIHIIE

[') cHHTE3UPYIOT OpraHIMYECKHE BEIIECTBA 3
HEOpPraHWYECKUX Ha CBETY

/1) HCnob3yI0T PHEPTHIO, OCBOOOKIAIOIIYIOCS TIPH
OKHUCJICHUH HEOPraHUYECKUX BEIECTB

KonTpoasHas paéoraNe2 no pazgeny «JkocucreMa

10 UTOraMm 2- moJyroaus no 6uoJiorum. 11 kaace (ProcC)



.1 yu-ka (upl) Bapuanr 2

Yactb A. BeiGepuTe 01MH NIPABU/IbHBII 0TBET
Al. B3anmMHoe BJIMSIHUE OJJHOTO U Pa3HbIX BU/I0B OTHOCUTCH K pakTopam:
1. OuorHyeckMMH 2. ONTUMAIBbHBIMU
3. DKOJIOTMYECKHMH 4.  aHTPOINOI'€HHBIMH
A 2. BnornyeckMM ONTHMYMOM Ha3bIBaeTCs:
OTpHUIIATENbHOE JICHCTBIE OMOTHYECKUX (PaKTOPOB
MOJOXUTEIbHOE ACHCTBHE OMOTHUECKUX (DaKTOPOB
HaMJIydllee CoueTaHue BeeX (haKTOpPOB, BIUSIOMINX Ha OPraHU3M
HaWJIydllee CoueTaHne abNOTHYECKUX (haKTOPOB, BIUSIOMINX Ha OPraHU3M
3. K npu4nHaM 3K0JI0rH4eCKOro Kpu3uca B COBPEeMEHHYI0 310Xy He OMHOCUM A
CTPOHUTENBCTBO IJIOTHH Ha peKax
pannoHaNbHOE MPHUPOIONIOIE30BAHNE
CETILCKOX O3S CTBEHHAS IESITENbHOCTD YEITOBEKA
YBECIINYCHUEC MTPOTAKCHHOCTU IIOCCEHHBIX nopor
4. 3apacraHue BOI0€Ma MPOMCXOMUT B pe3yJibTarTe:
YMEHBLIEHHUE UCIIAPEHUS] BOMBI 2. YBEJIMYEHHUE IUIOLAAN BOJOEMA
MIOBHIIIICHNE YPOBHS BOIBI H 00pa30oBaHUE METaHA
CHM)KEHHME YPOBHSI BOJIbI U HAKOIJIEHUE OPraHUYECKUX BELECTB
5. OnpenenuTe NPaBMIIBHO COCTABJIECHHYIO NMIIEBYIO Lelb:
Yaiika— OKyHb— MaJIbKU PBIO — BOZOPOCIH
BOJIOPOCTH — Yaiika— OKYHb— MaJIbKH PBIO

MaJIBKU PBIO — BOIOPOCIH — OKyHb— YaiKa

e e I N T B

BOZIOPOCITH —MAaJIbKH PHI0 — OKYHb — YaiiKa

A6. KoHcymeHTHI B OHOTeoneHo3e:

1) moTpeOIIAIOT TOTOBBIE OPraHUYECKUE BEIIECTBA;

2) OCYIIECTBIISIOT IEPBUYHBIN CHHTE3 YTIEBOOB;

3) pa3mararoT OCTATKH OPraHUYECKIX BEIICCTB;

4) mpeoOpa3yroT COTHEYHYIO SHEPTHIO.

A7. Komiuiekc (pakTOPOB HE:KUBOW MPUPOBI —

1) 6uorieno3 2) 6uoror 3) skocucTemMa 4) GHOreoIeHO3
A8.9xocucreMa, rpaHULBI KOTOPO# onpeie/ieHbl PACTUTEJIbHBIM CO0011IECTBOM
1) 6uocdepa 2) Guoron 3) duoreoneHo3 4) Hoochepa
A9. KocabiM BewiecTBOM Onocdepsl siBiasieTcs:

1) nouBa, Ui 2) COBOKYIHOCTb BCEX XKHUBBIX OPraHU3MOB

3) He(Th, KAMEHHBIN YTOIb, TOP®, Tas3...



4) ropHBIE TOPO/BI, CYOPMHUPOBAHHBIE B PE3YIIBTATE U3BEPIKSHNUS BYJIKAHOB

Yacthp B.BLI6€I)I/IT€ HCCKOJIBKO BEPHBIX OTBCTOB. 3anuimnTe BBI6DaHHLIC 6VKBI>I B aﬂd)aBI/ITHOM HOpAAKE.

B 1. HazoBuTe mpu XapaKTepUCTUKH )KMBOTHBIX, B HAM0O0/1b11I€li Mepe CTPaJaloluX B pe3yJbTaTe
X035IiCTBEHHOM IesITeIbHOCTH YeJ0BeKa:

A. ocemble

b. coBepmarome Murpanuu

B. nuraromuecs pazHooOpa3zHOi nuien

I'. ucnonp3yromirie HeOONMBIIOE YUCIIO MULIEBBIX OOBEKTOB
J1. mtacTu4Hble, OBICTPO OCBAMBAIOIINE HOBBIE TEPPUTOPUN

E. BUIbI, TONYJIAIIMU KOTOPBIX HAXOAATCA HAa I'PpaHULIC apeajia

OtBeT

HHcTykims 1jis y9amuxces. Y CTaHOBUTE COOTBETCTBUE MEKIY COACPKAHUEM IIEPBOIO M BTOPOTO
CTOJIOLIOB.

B 3. Haiinute cooTBeTCTBHE MKy NMPUPOJIHOI U HCKYCCTBEHHOM IKOCHCTEMAMHU M UX MPU3HAKAMM.

[MPM3HAKM S3KOCHUCTEM OKOCUCTEMBI
1)eiicTByeT eCTeCTBEHHBIN 0TOOD A. [Ipuponnas
PKOCHCTEMA

2) pazHOOOpa3ue BUJOBOTO COCTABA
. b. Arponenos
3) pa30OMKHYTHII KPyTrOBOPOT BEIIECTB

4) nmpeoOralaHue HCKYCCTBEHHOT'O 0TOOpa

5) yIpoIIeHHOCTh B3aHMOOTHOIIIEHUH MEXKITy BHIAMHU
6) CIIO)KHAs CeTh B3aUMOCBSI3eH MEXITy OpraHH3MaMH

7) YCTOHYHBOCTB, CITIOCOOHOCTH K AIUTEIFHOMY CYIIECTBOBAHHIO

8)mpeobnaganre MOHOKYIBTYp, HOMYJIALINH HEMHOTUX BUIOB




OTBeTbl KOHTPOIbHOM PadoThINe2 . 11 KiIace

BapuanT 1 BapuanT 2

1 1 1

2 3 3

3 2 2

4 4 4

5 4 4

6 1 1

7 2 2

8 3 3

9 4 4

10 ABE ATE

11 21211 AAABBAAB

Kpurepun oueHuBaHus.
Yacte A—1o 1 6 3aorBer Yacte B— 2 0. Yacte C -3 0.
. AToro —

Onenka % MAaKCHMAJBLHOI0 KOJIHYecTBa 0aJ1J10B
«5» 100-80 %

«4» 80-60 %

«3» 60-40

«2» Menee 40%
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