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HNOACHUTEJBbHASA 3AIINCKA

[Tpu pa3paboTke NpOrpaMMbl 10 OUOJIOTUH TEOPETHUECKYIO OCHOBY JJISl OIPEEIICHUS
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3auM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3ybTaToB O0y4YeHHs U TPeOOBAHMN K YPOBHIO HOJTOTOBKM BBITYCKHHUKOB, TOJIOKEHUS 00
o0IIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHHE CUCTEMbl CPETHETO
obuiero oopazoBanusi B Poccuiickoit @enepanyiy, a Takxke MOJIOKEHUS O crienuduke OuoIoruu,
e 3HAUYEHUU B TO3HAHMM XUBOW MPHUPOABI U OOECIEUEHHM CYIIECTBOBAHHS YEIOBEYECKOTO
oOmiectBa. CoriaacHO Ha3BaHHBIM IOJIOKEHHSIM, OIpPEIeIeHbl OCHOBHbBIC (DYHKIUU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TeNIIX, 00 00IIel cTpaTerun 00y4eHus,
BOCIIUTAaHUSI M PA3BUTUS OOYyYarOIIMXCS CpeAcTBaMH ydeOHoro mpenmera «buomorusy,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue I1o
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH 00pa30BaTeIbLHOrO Mpollecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B mporpamMe mno OHONOTMH TakKkKe YYUTHIBAIOTCA TpeOOBaHMUS K IIAHUPYEMbBIM
JUYHOCTHBIM, METANPEJMETHBIM M MPEIMETHBIM pe3ylibTaTaM Oo0ydeHuss B (OPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX IeHCTBUI 00y4Yaromuxcs 1mo
OCBOEHUIO COJIEP>KaHUs OMOJIOTNYECKOro 00pa3oBaHUsl.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBIi ypOBEHb) pealiM30BaH MPHHIIUI
MIPEEeMCTBEHHOCTH B HW3Y4YeHUHU Ouoyioruu, Onarogapss 4eMy B HeW NpocMaTpUBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
IpeJCTaBIeHUH O 370pOBOM oOOpa3e KHU3HM U OEpeXHbIM OTHOIIEHHEM K OKpy»Karolen
npupoaHoil cpene. IloaTomy Hapsay ¢ M3ydyeHMEM OOLIEOMOIOTHYECKUX TEOpPHH, a TaKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOTpaMMe IO OHOJIOTUW yJeNeHO BHUMAaHHE HCIOIB30BAHUIO MOTYYSHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU UIS PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIIE: MPO(QUIAKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMN  YEJOBEKa, MEIWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHHMS,
000CHOBaHMS PKOJIOTMUYECKH 1€J1eCO00pa3HOro MOBEICHUS B OKpYJKarollel NMPUpPOIHON cpese,
aHaIM3a BIMSHUS XO3SHCTBEHHOW [EATENHHOCTH YEJIOBeKa Ha COCTOSHUE MPUPOJIHBIX U
HCKYCCTBEHHBIX DKOCHCTEM. YCHWJICHHE BHHUMAHMS K MPUKIAJAHON HAMPaBIEHHOCTU Y4eOHOTO
npeamera «bHOJIOTHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECTIeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJFHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHEe y O0YYarOIUXCS CIIOCOOHOCTH anaNnTHPOBAThCS K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Buonorusi Ha ypoBHe cpemaHero oOImiero odpa3oBaHWs 3aHMMaeT BaxxkHoe MecTo. OHa
obOecrieunBaeT (GOpMUPOBaHHE y OOYUYAIONMIMXCS TPEICTABICHUNM O HAy4YHOW KapTUHE MUPA,
pacupsieT ¥ 0000IIaeT 3HaHUS O JKUBOW MPUPOJE, €€ OTINIUTENbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHMW3allMi W OHBOJIOLUU, CO3MaET YCIOBUSA [UIS: TO3HAHUS 3aKOHOB JKUBOM MPUPOBI,
¢dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YEIOBEKY.

bonbmioe 3HaueHue OMONIOTHMA UMEET TaKXKe JUIsl pPEIIeHUs BOCIHUTATENIbHBIX U
Pa3BUBAIOIINX 3371a4 CPEAHETO OOIero oOpa3oBaHus, cColManu3anuu odyqaronuxcs. M3yuenue
Oouosorumn obecrieunBaeT YCIIOBHS TUTST dbopmMupoBaHU WHTEJUICKTYaJIbHBIX,



KOMMYHUKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET
WHTETpaIMi OWOJIOTMYECKUX 3HAHUHN C MPEJCTABICHUSMHU U3 JIPYIHMX Y4eOHBIX MPEIMETOB, B
qacTHOCTH, (pu3uku, Xumun u reorpadun. HasBaHHBIC TOOKEHUS O MIPEIHA3HAYCHUN YI4eOHOTO
npenvera «buonorus» COCTaBUIM OCHOBY JUIS ONPEICIICHUS TMOJIXOJ0B K OTOOpY U
CTPYKTYPHUPOBAHHIO €TO COACPIKAHUS, TTPEIICTABICHHOTO B IPOrpaMMe 10 OMOJIOTHH.

OT160p conepkanus yuyebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIUH KYJIBTYpPOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOLIUECs JOKHbI
OCBOUTH 3HAHUS U YMEHHs, 3HaUMMbIe JUIsl (POPMUPOBAHUS OOIICH KyJIbTYpHhI, ONpeaesSIoe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalollel MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTUYECKOU JesTebHOCTH. Oco00e MECTO B ITOW CHCTEME 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUs, KOTOpPhIE CIy)KaT OCHOBOM i  (QOpPMHUpPOBAHUS
NPEACTABICHU O COBPEMEHHON €CTeCTBEHHO-HAy4YHOW KapTUHE MHpa M IEHHOCTHBIX
OpPHUEHTAIUSIX JTUIHOCTH, CTIOCOOCTBYIOIINX T'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa30BaHusl.

CtpykTypupoBaHHe COJep>KaHUs y4eOHOro MaTepuana B MporpaMMe IO OHOJIOTHUU
OCYIIECTBIICHO C YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
J)KUBOW MpPUPOJBI, O €€ YPOBHEBOM OpraHu3alMd MU 3BOJIOLNMU. B COOTBETCTBUM € 3TUM B
CTpYKType ydeOHOoro npeamera «bHONOrHs» BBIIEICHBI CIEAYIOUINE COJIepKaTeIbHbIC TUHUU:
«buonorus kak Hayka. MeTo/ibl HAy4YHOTO TO3HaHUM», «KieTka Kak OMOJIOTHYeCcKas CUCTEMAY,
«Opraam3m Kak Ouosiormueckas cuctemay, «CucrteMa u MHOrooOpaszue OpraHHYeCKOro MUpay,
«IBOIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuenuss yueOHoOro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBIIAJICHHE
00y4JaroIMMUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCTIONB30BaTh 3TH 3HAHMS AJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIEHUH 0O0BEKTOB KMUBOW IPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

Joctuxkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
obecrieunBaeTcs pelieHrueM CIeIYIOINX 3a1au:

OCBOCHHE OOYYaIOIIUMHCS CHCTEMbl 3HAHUN O OHOJIOTUYECKHX TEOpUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MpaBWjaX, CIyXKalluX OCHOBOW s (opMupoBaHUS
MPE/CTABICHUI O €CTeCTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX HAyYHOTO TO3HAHUA,
CTPOCHHMHM, MHOTO00pa3uu M OCOOCHHOCTSIX MHBBIX CHCTEM PA3HOTO YPOBHS OpraHU3allNH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHH;

dbopMupoBaHHue y OOydarolmuXcs MO3HABATENbHBIX, MHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHanM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAayYHBIX B3IJISJIOB,
UJEeN U MOJIX0/I0B K U3YUYEHHUIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aluu;

CTaHOBJIEHHE Yy oOydJarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHWUBATH SBIICHUS OKPYXKAIOIIETO0 MHUpa XUBOW MPUPOJIBI HA
OCHOBAHWH 3HAHHWI U OMBITA, MMOJTYYCHHBIX MTPU U3YICHUH OUOJIOTHH;

dhopmMupoBaHHEe y O0YYAIOMUXCS YMEHHN WIUTIOCTPUPOBATH 3HAYECHHE OMOJOTHYECKHUX
3HAHUW B MPAKTUYECKOM JEATETbHOCTH YEJIOBEKa, PAa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOHOTEXHOIOTHI;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI YEJIOBEKOM >KHUBON MPUPOJIBI,
HE00XO0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOEHHS SITHUECKUX HOPM MPHU MPOBEICHUU
OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TOBBILICHHUS] YPOBHS SKOJIOTHMUECKOMN
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



MpUMEHEHHE NPUOOPETEHHBIX 3HAHWN M yMEHUH B IOBCEIHEBHOW >KM3HU IJISi OLECHKH
MOCJEICTBUIA CBOEH JEATENILHOCTU IO OTHOIICHUIO K OKPY)KAIoLIeH cpene, COOCTBEHHOMY
3JI0pOBBIO, 000OCHOBAHHE U COONIOICHHE Mep MPO(UIIaKTHKH 3200JIeBaHU.

B cucteme cpennero obmiero oopazoBanust «buosorusy, uzydaemasi Ha 6a30BOM YpOBHE,
SBIISICTCA O0SI3aTENbHBIM yYEOHBIM TPEAMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JacTH
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.

Jliist u3yueHusi Onosioruv Ha 6a30BOM YPOBHE CPEIHEro o0IIero o0pa3oBaHus OTBOAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Tema 1. Bnosnorus kak Hayka.

Bbuonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHHUECKUMH U JPYTUMH
€CTeCTBEHHBIMM HaykaMmu, (uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouosnoruu B
(bopMHpPOBaHNU COBPEMEHHON Hay4YHOM KapTHHbI Mupa. CucreMa OMOJIOTHYECKUX HayK.

Mertobl TO3HaHMS AKUBOM MPUPObI (HAOIr0IeHUE, SKCIIEPUMEHT, OITUCAHUE, U3MEPEHHUE,
KJaccu(uKanus, MOIEJIMPOBAaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX ).

JdemoHcTpaumu:

IMoptpetsl: Y. Jdapsun, I'. Mennens, H. K. Konbuos, /[x. Yorcon u ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM TIPUPOIBDY.

JlabopaTopHble U IpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonp3oBaHuEe pa3nMYHBIX METONOB IPH H3YYECHUU
OMOJOTHYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbI H MX OPraHU3aIHA.

XKusbie cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHusi Omonoruu. OTiIMuue >KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIlMU OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHM3MEHHBIM,  MONYJSIIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1IeHOTHYECKUI ), ONOCEPHBII.

JdemoHcTpaumuu:

Tabauiel u cxembl: «OCHOBHBIE TMPU3HAKU JKU3HU», «YPOBHU OpTaHHU3AIMH >KUBOMN
IPUPOJIBI».

Ob6opynoBanue: moaens Moiekyisl JJHK.

Tema 3. XuMHu4ecKHii cOCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUH  COCTaB  KJIETKU.  XHUMHUYECKHE  DIJIEMEHTHI: MAaKpO3JIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpasbHbIE BEIleCTBa.

OYHKIIMA BOJBI U MUHEPAIBbHBIX BemIeCTB B KieTke. [loamepskaHne OCMOTHYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTHI — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHHUMbIE AMHHOKHCIOTHI. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpBI OEIKOBOM
MOJIEKYJbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKINN OETKOB.

®epMeHTHl — OuoNOrMueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyocrpatnas crenuduunocte.  Kodepmentsl. Burtamubbpl.  Otimuus — QepMeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aToOpPOB.



VYrieBonmpl: MoOHOCaxapuabl (TJIOKO3a, pubo3a MW Je30KCHpu003a), Jaucaxapuibl
(caxaposa, JiakTo3a) M MoOJucaxapuibl (Kpaxmal, TJIUKOIeH, IeJTo03a). buonorunueckue
(GyHKINHU YTIIE€BOIOB.

Jlumuapr:  Tpurmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiicTBa. buonornueckue GyHkuuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCIKOB M JUIHIOB Kak
HCTOYHUKOB DHEPIHH.

Hyxneunossie kucnotel: JIHK nu PHK. Hykiieotnabpl — MOHOMEpBI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynknum JIHK. Crpoenne m ¢ynkumm PHK. Buger PHK. AT®: crpoenue u
GyHKIIHH.

[uronorus — Hayka o kierke. KinerouHas teopus — npumep B3aUMOICHCTBUA HUIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHSI KIICTKH.

Knerka xak nenoctHas xuBast cuctema. O0Imue npu3HaKy KIETOK: 3aMKHYTasi Hapy>KHast
MeMmOpaHa, monekyisl JIHK kak renernueckuii anmnapar, cucTeMa CUHTE3a OeJka.

Tunbl kieTok: sykapuoTudeckas U mnpokapuoruyeckas. OcoOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kinetku. Kinerounas crenka 6akrepuil. CTpoeHne 3yKapruOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTE€HKA, INIMKOKAIMKC, UX (DYHKIHH.
[Tnasmatuueckass memOpana, e€ cBoiictBa W (yHkmuu. [lurorazMa u €€ OpraHOHIBL
OnnomemOpanubie opranouabl kiaetku: DIIC, anmapar I'onbmku, mu3ocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiIacTuiabl. IIpoucxoxaeHne MUTOXOHAPUA U IIACTHI.
Bunst mitactun. HememOpanHbie OpraHOU/IbI KIIETKU: pUOOCOMBI, KJIETOUYHBINA EHTP, LIEHTPUOJIH,
PECHUUKH, KTYyTUKU. DyHKINN OPraHOUAOB KIETKU. BrirtoueHus.

Snpo — peryasaTopHslii LeHTp KieTku. CTpoeHue sapa: sjiepHas 000J04Ka, Kapuoria3ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIECTB B KIIETKE.

JdemMoncTpanum:

[Moptpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

Jlnarpammbl: «Pacnipenienenne XMMHYECKHX O3JEMEHTOB B HEXHMBOW  IPHUPOLE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MIPUPOJIEN.

Tabmuuel u cxemsl: «Ileproguueckas Tabiuna XUMHUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOBI», «bruocunTes Genka», «CTpoeHue MoJieKyibl Oenkay, «CTpoeHue GpepmMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpaCTUTENIBHOM KIETKW», «CTpoeHue

MIPOKAPUOTUYECKON KiIeTKn», «CTpoeHue sapa KIETKN», «Y TIeBOJAbD, «JIunuab.
OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpYAOBaHHWE IS TIPOBEICHUs] HAOIIOACHUH,

I/IBMepeHI/II\/'I, SKCIICPUMCHTOB, MUKpPOIpPCIapaTbl PpaCTUTCIbHBIX, JKUBOTHBIX U 6aKTepI/IaJ'IBHBIX
KJIETOK.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JIaGoparopHnast pabora Ne 1. «/3yyeHHe KaTalUTUYECKOH aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlaGoparopnast pabora Ne2. «M3ydeHue CTpOEHHs! KJIETOK pacTeHUil, *UBOTHBIX WU
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. KuzneneaTeJLHOCTh KJIETKH.



OO6men BemiecTB, WM MeTaboau3M. AccuMmianus (TJIACTHYSCKUNA OOMEH) |
JTUCCUMUJIISALINS (SHEPreTUUECKUl 0OMEH) — JIBE€ CTOPOHBI €IMHOIO TMpolecca Mmetadbonusma. Posb
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B IOHUMAaHUH MeTa0o0Inu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIid. Poib ¢pepMeHTOB B 0OMEHE
BELIECTB U IIPEBPALICHUH SHEPTUU B KIIETKE.

®orocunre3. CpetoBas u TemMHOBas (a3bl (orocunreza. Peakumu doTocuHTesa.
D¢ dekTuBHOCTL (hoTOCHHTE3a. 3HAUYCHUE (POTOCHHTE3a IJIsl KU3HH Ha 3emiie. BiusHaue yciaoBuit
cpenbl Ha (POTOCUHTES3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIIHe OakTepuu. 3HAUEHUE XEMOCHHTE3a JUIS JKU3HHM Ha
3emue.

Oueprernyecknii oOMeH B  KJIeTKe. PaciieruieHue  BEIIECTB, BBIJCICHHE H
AKKyMYJIMPOBAaHUE SHEPTUU B KJIETKE. DTalbl YHEPreTHuecKkoro oomena. I'nukonus. bpoxxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunuposanue. IPPEKTUBHOCT IHEPTETUIECKOTO OOMEHA.

Peakniun matpuunoro cunHTe3a. ['eHermueckas uHdopmanmus u JHK. Peamuzamms
TeHeTUYEeCKON MH(popMaIKu B KieTke. ['eHeTHuyecKkuil koA U ero cBoWcTBa. TpaHCKPUMIUS —
matpuuHblii cunte3 PHK. Tpancnsuus — 6uocunres Oenka. Jtansl Tpancnsuuu. Konuposanue
aMuHOKUCIIOT. Ponb pubocom B GuocuHTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOSHHUS W JKU3HEHHOTO IIMKIA BHPYCOB. baktepuodaru.
Bone3nu pactenuid, )KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIe BUpycaMu. Bupyc ummyHoneduimra
yenoBeka (BUY) — Bo3Oyautens CIIM/la. OOpaTtHasi TpaHCKpHUMLMS, peBEpTa3a U HMHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoncTpanum:

Hoptpetsl: H. K. Konsuos, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tunbl  nuTanus»,  «Mertabomuzm»,  «MUTOXOHAPHSY,

«QHepreTuueckuii oomen», «Xmopormiact», «Dorocunres», «Ctpoenue JJHK», «Crpoenue u
¢yHKIIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit koa», «Bupyce,
«bakrepuodarn», «Crpoenne u xku3HeHHbIH 1wk Bupyca CIIWJla, Oaxrtepuodaray,
«Permmukanus JJHK».

Ob6opynoBanue: moaenu-anmvkanun «Yasoenue JITHK u Tpanckpumnusy, «buocunres
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KnerouHblii LUK, WM KU3HEHHBIM MK KieTku. WHTepdasza m mwuro3. Ilpomeccsl,
nportekaromue B uHTepdasze. Permmukanus — peaknus marpuunoro cunteza JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIIOWIHBIA W TarIOWTHBI XPOMOCOMHBIE
HaOopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHJMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne xierkn — muto3. Cragum mutosa. IIporeccel, nmpoucxonasdiue Ha pas3HbBIX
CTaJusAX MUTO3a. bUOJIOrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi rudesb KJIETKU — aroITo3.

@opMbl  pa3MHOXKEHHMsSI OpraHu3MOB: Oecrojioe u TMosioBoe. Buasl  Gecrosoro
Pa3MHOXKEHHUS: JIeJIEeHHE HaJBO€, MOYKOBaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE Pa3sMHOKeHUE. VCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHM3MOB, €0 3HAYEHHUE IS
CEJICKIIMH.

ITonoBoe pa3zMHOXKEHHE, €r0 OTINYUSA OT OECIOI0ro.



Meiio3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsiue Ha craausx Mmeiosa. [loBeagenue
XpoMocoM B Mero3e. Kpoccunrosep. brongornyeckuii CMbICI U 3HAYEHUE MEN03a.

I'amerorenes — npouecc 00pazoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. I1010BBIE KeEne3bl:
CEMECHHHUKHU W sSUdHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro30up,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTPOCHHS —SUIEKIETOK H
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). DOMOpPHOHAIbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHA Y MMO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyJsaius,
opranorenes. [locramOpuoHanbHoe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYMHOYHOE). BimsHHME cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pacrennii. OHTOreHe3 IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHA.

JdemoHcTpamum:

Tabauiet u cxembl: «@OpMBI pa3MHOKEHHUSI OPTaHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y

IIBETKOBBIX PAacTeHUi», «BereraTuBHOE pa3MHOXKEHUE pacTeHui», «JleleHue KIEeTKU
Oakrepuit», «CTpoeHue MOJIOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIleTOYHBIH LUK,
«Penmukanus THK», «Mwuto3», «Meios», «lIpsamoe u HenpsiMoe pa3Butuey, «l'amerorenes y
MJIEKONIUTAIOLIUX U YeNloBeKa», «OCHOBHBIE CTaJUU OHTOTEHE3a».

OO6opyoBaHKe: MUKPOCKON, MHKpompenaparsl «CrnepMaTro30uabl MIIEKOIUTAIOLIET0»,

«Sinexnerka mitekonuraromero», «KapuokuHe3 B KIETKax KOpElKa JyKa», MarHUTHas
Mo ieb-anmiaukanus «/lenenue kinetkny», moaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JIaGoparophas padorta Ne 3. «HabmojeHre MUTO3a B KJIETKaX KOHUMKA KOpEIlKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHass pabora Ne4. «l3yyeHHe CTpOEHHs IIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

[Ipenmer m 3agaum reHeTtuku. McTopus pa3BuUTHS TEHETUKU. Ponab LUTOJIIOTMU U
HMOPHOJIOTHUN B CTAHOBJICHUU FeHETHKHU. BKi1ag pocCHIICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TreHeTUKU. MeToabl TeHeTHKH (TMOPUAONIOTMYECKUH, LUTOINeHETHUYECKUH, MOJEKYISpHO-
reHeTuuecknii). OCHOBHbBIE TEHETUUECKUE MTOHATHS. ['eHeTnYecKass CMUMBOJIMKA, UCIIOIb3yeMas B
CXEMax CKpEIMBaHUN.

3aKOHOMEPHOCTH  HACJENOBAaHUS  IPU3HAKOB,  yCTaHOBJIEHHble . MeHnenem.
MonorubpuaHoe CKpemuBaHue. 3aKoH eIMHO00pa3usi THOPUAOB MEPBOTO MokoJieHus. [IpaBuino
JTOMUHUPOBaHUA. 3aKOH paculeluieHus npu3HakoB. [mmore3a uwcrtorel ramer. IlomHoe m
HEIOJIHOE JOMUHUPOBAHHUE.

JlurubpugHoe CcKpemMBaHHE. 3aKOH HE3aBUCUMOTO  HACJeIOBaHUS  MPU3HAKOB.
LluToreHeTHUECKUEe OCHOBBI JUTHMOPUIHOTO CKpELIMBaHMA. AHAIM3UPYIOIIEe CKpellMBaHUE.
Vcnonb30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS JUISl ONPEeIeTIeHNs] TeHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mno clemnjIeHHOMY
HacJeI0BaHNIO TeHOB. HapyllleHue cluerieHys TeHOB B pe3ybTaTe KPOCCUHIOBEpa.

XpOMOCOMHas1 TEOPHS HACJIEICTBEHHOCTH. [ eHeTHYeCKne KapThl.

I'eneruka nmona. XpoMOCOMHOE OINpENECHUE Mo0Jia. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
MIOJIOM.



N3meHunBOoCTh. Buabl M3MEHUMBOCTH: HEHACIEACTBEHHAss M HACIEACTBEHHas. Ponb
cpeapl B HEHACHEICTBEHHOW  HM3MEHUYMBOCTH.  XapaKTEpUCTHKAa  MOAU(UKAITMOHHOU
M3MEHUYMBOCTU. BapuanmoHHbIA psa M BapualMoHHas Kpuas. Hopma peakuuu mpusHaka.
KonuyecTBeHHbIE M KAaueCTBEHHbIE TNPHU3HAKM M WX Hopma peakiuu. CBoiicTBa
MOIU(DUKATTMOHHON U3MEHUYHUBOCTH.

HacnencrBennasi, uiy reHoTUNIHYECKasi, U3MEHYUBOCTh. KoMOMHATHBHAS N3MEHYUBOCTb.
Meiio3 W T0JOBOM TPOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUYMBOCTH. MyTanmoHHas
u3MeHYnBOCTh. Kiaccudukanus myranuil: reHHblE, XpPOMOCOMHBIE, T'eHOMHBIe. YacTtoTa u
NPUYMHBL MyTalil. MyTtarennble ¢akTopbl. 3aKOH FOMOJIOTHUECKHUX PSAIOB B HACIIEICTBEHHON
n3MmenunBocty H. . BaBuiosa.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'€HETHUKH YeEJIOBEKa:
TCHCAJIOTUYCCKUH, OJIM3HEIOBBIM, ITUTOTCHETUYCCKUH, OHMOXUMHUYECKHHA, MOJCKYJISIPHO-
reHetudyeckuii. COBpEMEHHOE OIpeAeNIeHUEe TEeHOTUIIA: IOJHONEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHUE, B TOM uucie ¢ nomoribto [I1[P-ananusa. HacnenctBenusie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckue UM TreHepaTuBHble MyTanuu. CTBOJOBBIE KIIETKH.
[TpuHIHMITEI 30pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oone3Hel. MeauKO-reHeTUUECKOe KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIIMHCKONW T€HETHUKU B
MPEIOTBPAIICHUH U JICUCHUU TCHETUICCKIX 3a00JICBAHUN YeIOBEKa.

JdemoHcTpaumnu:

Ioptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabauiel 1 cxembl: «MOHOTHOPHUIHOE CKpEIIUBAHUE U €r0 IIUTOTeHEeTHYecKasi OCHOBAY,
«3aKOH pacuIeIUIeHUs] M €ro IMTOT€HETUYECKas OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,

«Meio3», «B3auMoaeicTBrE aJUIeIbHBIX TEHOBY, «l eHeTnYeckne KapThbl paCTEHUMN, KUBOTHBIX
u yenoBeka», «['eHeTuka mosna», «3aKOHOMEPHOCTH HACIEIOBAHUSA, CLEIUIEHHOIO C IOJOMY,
«KapruoTunsl uyenoBeka M IKUBOTHBIX», «Buael wusmenunBoctu», «MoaudpukannoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHka rpymnn KpoBu», «MyTalMoHHas
U3MEHYUBOCTbY.

Ob6opynoBanue: Mmojenu-anmMkanun  «MoHOruOpuaHoe ckpeuBanuey, «HemonHoe
JIOMUHUpOBaHUEe», «JluruOpugHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKpPOCKOI HU
MUKponpenapat «Jpo3oduna» (Hopma, MyTauuu (GopMbl KPbUILEB U OKPACKH Tena), repoapuit

«I"opox moceBHOW».

JlabopaTropHble U NpaKkTUYecKue padoTbi:

JlabopaTtopHas padota Ne 5. «3yueHnune pe3yapTaToB MOHOTHOPUIHOTO U TUTHOPHTHOTO
CKpEIIMBAaHUS Y IpO30(UIIBI HA TOTOBBIX MUKpPOIpENapaTax.

JIaGoparopnas pabora Ne 6. «/3yueHre Mon(pUKAIMOHHOW N3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

JlaGopatopnass pabGora Ne7. «AHanu3 MyTamuil y JApo30Quibl Ha TOTOBBIX
MHUKpOIpenaparax.

[IpaxTuueckas padora Ne 2. «CocraBiieHne 1 aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.



Cenexkuus Kak HayKa M MpoIecC. 3apoKIACHUE CEIEKIMU U JoMecTukauus. Yuenue H.
WM. BaBuioBa 0 IEHTpax MPOUCXOXICHUS W MHOT000pasusi KyIbTYPHBIX pacTeHHi. L[eHTpbI
MIPOUCXOKICHHS IOMAITHUX KUBOTHBIX. COpT, MOPO/Ia, IITaMM.

CoBpeMeHHBIE METOJIbI CEeNIeKIIMH. MacCOBBIM ¥ MHAUBHIYAIbHBIH OTOOPBI B CEICKITUU
pacteHuii U XUBOTHBIX. OIEHKa dKCTephepa. bIU3KopOICTBEHHOE CKpPEIIMBAHUE — WHOPHUIUHT.
Yucras nuHusa. CkpemMBaHue YHUCTBHIX JIMHUK. ['erepo3uc, wnau rubpugHas cuia.
Hepoacreennoe ckpemuBanue — aytopuaunr. OtnanéuHas ruOpuauzanuss M e€ yCrexwu.
HcKyccTBEHHBIM MyTareHe3 W IOJIy4YeHUE MOIUIUIONI0B. JIOCTHIKEHMS CENeKLMH PACTeHH,
JKUBOTHBIX U MUKPOOPTIaHU3MOB.

buorexHonoruss kak OTpacib MPOU3BOJACTBA. ['eHHAs HMHXKEHEpHUs. DTambl CO3IaHUS
pexomOuHanTHOM JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE Pa3MHOXKEHHUE pacTeHU. KIIOHHpOBaHUE BBICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHMW3MOB. OKOJOTMYECKHME M dTudeckue mnpodiaemsl. MO -
FeHETUYECKU MOIU(DUIIUPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI MPOUCXOXKACHUS W MHOT000pasus KyJIbTYPHBIX

pacrenuii», «Ilopoabl mOMaNIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX pacTeHui», «OtnanéHHas
rubpuam3anus», «Paborel akamemuka M. @. UBanoBay, «llommrmnonmus», «OOBEKTHI
ouorexHonorun», «Kierounsie KylnbTyphl U KJIOHHUpOBaHUE», «KOHCTpyupoBaHue M HEPEHOC
TE€HOB, XPOMOCOM.

O6opyaoBaHue: MYJISDKU IJIOJIOB U KOPHEIJION0B AUKUX (POPM M KYIbTYpHBIX COPTOB

pacteHuii, repdbapuii «CeabCKOX035iCTBEHHbIE PACTEHUS».

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

Okckypeust «OCHOBHbIE METOJbI M JOCTHXKEHMsSI CENEeKIIMHM PACTeHUH M KMBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
XO35IMCTBO, 1a0OPATOPUIO arpOYHUBEPCUTETA UIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBosIIOIIHOHHAS OMOIOTHUS.

[Ipeanochiky BO3HUKHOBEHHUS SBOJIIOLMOHHOM TEOpHH. DBOJIIOIMOHHAS TEOpus U €€
MeCTO B OMOJIOTHU. BiusiH1IE SBONIOIIMOHHONM TEOPUHU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBugerenbcTBa 3BOMIOLMM. [laleOHTOIOrMUECKHE: TOCIEA0BATENBHOCTD IOSIBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKON JIETOIHUCH, Tepexoanble popMbl. buoreorpadudeckue: cxoacTBo
U paznuuue GayH 1 Qpiop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA M Pa3Inyusi SMOPHOHOB Pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJOTWYHBIE, PyJAUMEHTapHBIC OpTraHbI,
aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXaHW3MOB HACIEJCTBEHHOCTH W
OCHOBHBIX METa0OIMUECKUX MTyTeH Y BCEX OPraHNU3MOB.

OpomononHast Teopust Y. JlapBuna. Ilpennochuiki BO3HUKHOBEHHUS JapBUHU3MA.
JIBuokylye CWIbl ABOMIONHM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE TIpU
OTPAaHMYEHHOCTH PECYpCOB, HEONpeNeNéHHAas W3MEHYMBOCTh, OOphOa 3a CyIIeCTBOBAHHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus sBoonun (CTI) u €€ 0oCHOBHBIE TIOJIOKCHHUS.

Muxkpososmtorus. [Tonmynsius kak eTuHUIa BUIa U BOJIOLUH.



JIBrokymue cuiibl ((pakTopbl) BOJIONMK BUIOB B MpHpoAe. MyTallmOHHBIA MPOIECC U
KOMOMHATHBHAs HM3MEHUYUBOCTh. [lomynmsiuoHHble BOJHBI U Jpeiid renoB. M3omsamus u

MUTPALIUSL.
EcrecTBeHHBI 0TOOp — Hampapisomui (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.
IIpucnocoOneHHOCTh ~ OpPraHU3MOB  Kak  pe3yibTaT  3Bomouud.  [Ipumepst

MIPUCTIOCOOJICHUH Yy OpraHu3MoB. ApoMOp¢03bl K UIMOATANITAIUH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHBIE (GOpPMBI BHI000pa30BaHMS:
reorpaduyeckoe, IKOJIOTHIECKOE.

MaxposBomtorusi. DopMbl 3BONIONUH: (PUIIeTHYECKas, TUBEPreHTHAs, KOHBEPTCHTHAs,
napauienabHas. HeoOpaTuMoCTh 3BOIOIUH.

[Ipoucxoxaenne  OT  HecHeMUAIM3UPOBaHHBIX  mpeakoB.  [Iporpeccupyromas
crienManu3anus. AfanTuBHas padaiusl.

JdemoHcTpamum:

[optpertsl: K. JIunnent, XK. b. Jlamapk, Y. Hapsun, B. O. Kopanesckuii, K. M. bap,
9. I'ekkenb, @. Mrosep, A. H. CeBepros.

Tabmumbl ¥ cxeMmbl: «Pa3BuTHE OpPraHUYECKOTO MHUpa Ha 3emie», «3apoJbIiu

MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTtepukc», «Dopmbl OOpbObI 32 CYIIECTBOBAHUEY,
«EcrecTBennblii  0TOOp», «MHOrooOpasue copToB pacTteHmit», «MHOrooopasue mopos
JKUBOTHBIX ), «ITomymsum», «MyTanuoHHas U3MEHYUBOCTBY, «ApomMopdo3bI»,
«Mmunoanantanun», «OO0mas aerenepanus», «JBmwkymme cuibl 3Bomtonuny, «Kapra-cxema
mapuipyra nyremectsus Y. Jlapsuna», «boprba 3a cymiectBoBanue», «llpucrnocoO0neHHOCTh
opranu3MoBy, «I eorpaduueckoe BumpooOpa3zoBaHuey, « IKOIOTHIECKOE BU000Pa30BAHUEY.
O6opyaoBaHue: KOJUIEKIINS HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPAacKu, HA0Op TIIOI0B
U ceMsH, KoJuiekius «[IpuMepsl 3alUTHBIX NPUCTOCOONEHUN Y IKUBOTHBIX», MOJIENb
«OCHOBHBIE HaNpaBIICHUsI DBOJIOLUNY», O0BEMHas Mojaenb «CTpoeHHe TOJOBHOTO MO3Ta

MTO3BOHOYHBIX).

buoreorpaduueckass kapra wmupa, Komiekius «DopMbl COXpPaHHOCTH HCKOIA€MbIX
JKUBOTHBIX U PACTECHHI», MoAenb anmukanus «llepekpéct XxpoMocoM», BIaXHbBIE TpenapaThbl
«Pa3Butue Hacekomoro», «Pa3BuTue nArymku», Mukpomnpenapar «Jlposoduna» (HOopMma,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

Jlaboparophas padota Ne 1. «CpaBHeHHe BUIOB 110 MOPHOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHass pabora Ne2. «OmucaHue TPUCIIOCOOJCHHOCTH OpraHusmMa u eé
OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE 'KU3HHU HA 3eMuie.

JloHay4HbI€ MPEICTABIEHUS O 3apOKICHUM KU3HU. HaydHble runoTe3bl BOSHUKHOBEHUS
KU3HM Ha 3emuie: abWoreHe3 W TaHCIEepPMHUsA. XHUMHUYECKas JBOJIONMS. AOWOTEeHHBIN CHHTE3
OpPraHMYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OIKCIEPUMEHTAIbHOE  MOATBEPKICHUE
XUMHUYECKON 3BOMIONMH. HauanpHble Tanbl Ouonorunyeckoil sBomonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHUE MPOTOKIETKU. [IepBhie KIETKU U UX
sBOMIOMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYII )KUBBIX OPraHU3MOB.

Paseutne xm3Hm Ha 3emsie 1o 3paMm u  nepuogam. Karapxeil. Apxeickas u
npotepo3oiickas 3pel. [lanmeos3oiickas spa u €€ TEpPHOIbl: KEMOPHHCKHA, OpPIOBUKCKHM,
CUJTYPUICKHUH, J€BOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30lickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.



Kalino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuka KJIMMara ¥ TeoJOTMYECKHX MpoieccoB. OCHOBHBIE 3Tallbl HBOJIIOLHUU
pPacTUTENBHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuid W KUBOTHBIX. [losiBieHwmeE,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oTpakeHue 3BOMOIUA. OCHOBHBIE CUCTEMATUUYECKUE
TPYIIIBI OPraHU3MOB.

DOBOJIIOLMS  YeJloBeKa. AHTpPOMNOJIOrMs Kak Hayka. Pa3Buthe mpeAcTaBICHHN O
MIPOUCXO0KICHUH YesloBeKa. MeTo1bl u3ydeHus: antponorenes3a. Cxo/IcTBa M pa3jandMs 4eJlOoBEeKa
1 KUBOTHBIX. CHCTEMATHUECKOE MTOJIOKEHNE YEIIOBEKA.

JBwkymme cuibl  (pakTophl) aHTpomoreHe3a. HacnenacTBeHHAass W3MEHUUMBOCTh H
ecTecTBEeHHBIN 0TOOp. OOIIecTBEHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUil TPYyla, MBILIICHHE,
peyb.

OcCHOBHBIE CTaJAMM ¥ BETBH HBOJIIOIMU YEJIOBEKA: aBCTPAJIONMUTEKH, YETOBEK yMEbIi,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBexk pasyMHbld. Haxonku
MCKOMAeMbIX OCTATKOB, BPEMsl CYILIECTBOBAHUS, 00JIACTh PAaCHpPOCTPaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

Yenoseueckne pacbl. OCHOBHBIE OOJIBIIIUME pachl: eBpoNeouHas (eBpa3uiickas), Herpo-
aBcTpajiousiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TPEJICTABUTENICH YENOBEYECKUX pac K YCJIOBHUSM CYIICCTBOBAHUSA.
EnnncTBo uenoBeveckux pac. Kpuruka pacusma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. ITactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBuH.

Tabauiel u cxeMbl: «Bo3HukHOBeHHEe COTHEUHOM CUCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kiuerka», <«KuBoTHas kieTtka», «lIpokapuoTuueckas KieTKan,
«CoBpeMeHHasl cucTeMa OpraHM4ecKoro Mupa», «CpaBHEHUE aHATOMUYECKHUX YEPT CTPOECHUS
YeNoBeKa M 4eloBEeKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKHX HAXOJIOK

MPEKOB COBPEMEHHOIO0 4YeNoBeKa», «J/IpeBHeinmme moam», «/IpeBHue moan», «llepsbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pachb».
ObopynoBanue: mynsbku - «[Ipoucxoxkaenue yenoBeka» (OIOCTBI  aBCTPAIONUTEKA,

MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpyIuil
NEpBOOBITHOTO YeNoBeKa (KaMHH-4YOIIephl, pyOuia, ckpebiia), reoXpoHoJIoruyeckas tadbiauna,
KoJuteKusa «®opMbl COXPaHHOCTH UCKOIIAEMBIX )KUBOTHBIX M PACTCHUI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

ITpakTuyeckas padota Ne 1. «/3y4eHne HCKOMAeMbIX OCTaTKOB PACTEHUN U KUBOTHBIX B
KOJUTEKLIHSX .

DKCKypcust «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emie» (B eCTeCTBEHHO-HAYUYHbIN HIIN
KpaeBeIUECKU My3€eil).

Tema 3. Opranusmbl 4 OKpY KaloLIas cpeaa.

OKkojorusi Kak Hayka. 3ajayd W pPa3Aenabl dKOJIOrMM. MeTolbl 3KOJIOTMYEeCKHX
UCCIJIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO UEJIOBEKA.

Cpenpl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPUOpPraHU3MEHHAs!.

Oxonornueckue (axropel. Knaccudukanus sxomorudeckux (paxTopoB: abMOTHUYECKHE,
OMOTHYECKUE U aHTPOINOreHHbIe. JlelicTBHE IKOIOTUYECKUX (PAaKTOPOB HA OPTraHU3MBI.

Abuotnyeckue  (QaxkTophl:  CBET, TeMIeparypa, BiIaxHOCTh. DoTonepuoausm.
[TpucnocoOnenust OpraHu3MoB K AeHcTBHIO a0noTHYecKuX GpakTopoB. bruojgornueckue puTMbl.



buotnueckne ¢daxkTopel. Buumbl OMOTHYECKHMX  B3aUMOJCHCTBUIN: KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOM03 1 ero ¢opmel. [lapasutusm, koomneparus, MyTyallu3M, KOMMEHCAIN3M
(KBapTHUPAaHCTBO, HAXJEOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHE OHMOTUYECKUX
B3aMMOJICHCTBUI JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTEPUCTUKU Nomyisiuud. OCHOBHBIE IIOKA3aTENIM IOMYJISALUU:
YHCJIEHHOCTb, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JluHamuka
YHCJICHHOCTH MOMYJISLUU U €€ PEryJIsIus.

JdemoHcTpaumuu:

Hoptpetsr: A. I'ymboasar, K. @. Pynse, O. ['ekkensb.

Tabnuuer u cxembl: kKapta «[Ipupoansie 3006 3eminy, «Cpeasl 0OUTaHUST OPTaHU3MOBY,

«®Dotonepuoguzmy», «llomymsmun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble M IPaKTHYeCKUE PadoThI:

JIaGoparopnas pabora Ne 3. «Mopdonoruueckue OCOOEHHOCTH PACTEHMH U3 Pa3HbIX
MeCT OOUTaHUAN.

JIaGoparopHas pabota Ne 4. «BnusHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

ITpakTruueckas padora Ne 2. «[loacy€r IIIOTHOCTH NOMYJISALMHA Pa3HbIX BUIOB PACTCHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYEeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  Ouomeno3. CTpykTypel — OHOLIEHO3a:  BHIOBa,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Okonorndyeckue cuctembl (dkocuctemsl). [lonarne 00 skocucremMe W OHOreoIeHO3e.
@OyHKIMOHANbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: IPOAYLIEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB M MOTOK 3HEpruuM B 3sKocucreme. Tpoduueckue (MMIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNlM 3KOCHUCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpaMHJIbl: HPOAYKIMH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPETYJIALUsA, pa3BuTue. CyKieccus.

[Ipupoanble SKOCUCTEMBI. DKOCHUCTEMBI 03€p M peK. ODKOCHUCTEMa XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (pakrop yctolunmBocTH 3kocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHocdepbl Kak II00aJbHONW IKOCHUCTEMBI.
JlnnamMuueckoe paBHOBecCHE U oOpaTHas CBs3b B Onocdepe.

KpyroBopotbl BemiecTB U OHOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yIjepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouochepe 3emmn. AHTPONOTEHHBIE W3MEHEHUs B Ouocdepe.
['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHue TpUpoasl W yenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpazus Kak
OCHOBa ycroiuuBocTd Ouocepsl. OCHOBAa pPALMOHANBHOTO YIPABIECHUS MPUPOIHBIMU
pecypcamu U UX UCHOib30BaHue. JlOCTHKEHHsI OMOIOTUN M OXpaHa IPUPOIBI.

JdemoHcTpaumnu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumbl u cxemsbl: «[lumeBsie nenu», «buoeHo3: coctaB u CTpykTypay, «IIpupogHsie
coobmectBay, «llemn mnuranusy, «OKojoruueckas mnupamuaa», «buocdepa u yemoBexy,




«JKocucTeMa IMIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMa XBOWHOro Jeca», «buoreHos
Bol0éMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEHHBIE BO3JEHCTBUS HA IPUPOLYY,
«BaxHelmue UCTOYHMKHU 3arpsi3HEHMS BO3JyXa U IPYHTOBBIX BOI», «lloyBa — BakHenInas
cocrasisironas ouocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHukoBsii d3Q ey, «DakTopb
PaInoaKTUBHOTO 3arpsi3HeHus: Onocdepri», «O0mas crpykrypa ouocheps», «Pacrnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopor yriepoma B Ouocdepey,
«KpyroBopoT a3ota B Ipupoae».

O06opyioBaHME: MOJIEIIb-aNIIIINKALHS «Tunuunsie OMOILIEHO3bD», repoapuii
«PacturensHble  coobmiecTBa»,  koiulekuuu — «buomenos»,  «Bpeaurenn — BakHeHImx

CENIbCKOXO3SMCTBEHHBIX ~KYJIBTYp», TepOapuu ¥ KOJUIGKIIMM pACTeHUHl ¥  KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJIOTMYECKUM IpynaM ogHoro suaa, KpacHas kaura Poccuiickon
Denepanun, N300pakeHNsI OXPaHIEMBIX BHIOB PACTEHUI U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 11O
BHOJIOI'MN HA BA30OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA
Cormacho ®I'OC COO, ycranaBiauBalOTCsA TpeOOBAaHUS K pe3yiabTaTaM OCBOCHHMS
00y4aroImyUMUCs MPOrpaMM CpeaHero oouiero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPCAMCTA «buomorusy BBIJACIICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHUCKON  Tpa)IaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEAEIEHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTHH, IIeJCHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXACHUI JTUYHOCTH Ha OCHOBE KIFOYEBBIX IIEHHOCTEW M MCTOPHUECKUX TPAIUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCS PYKOBOJCTBOBATHCS B
cBoen JCATCIIbHOCTHU IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMH, MpuCymumMun CUCTEMC
OMOJIOTMYECKOT0 00pa30BaHUs, HAIWYUE HSKOJOTUYECKOTO TPABOCO3HAHUS, CIIOCOOHOCTH
CTaBUTH LCJIM U CTPOUTD JKU3HCHHBIC ITJIAHBI.

JIMgHOCTHEIE pE3yiIbTaThl OCBOCHUA IMPEIAMETA «bunomorusy JOCTUTAKOTCA B €AUHCTBC
yueOHOM M BOCIUTATENBHON AEATETbHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUUCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPHUECKUMU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTAaHUSI U CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3UIUU JHYHOCTH, MATPHOTU3MA,
YBaXXEHUA K 3aKOHY U IIPaBOIOPAAKY, YEJOBEKY TpyJda M CTaplIeMy IIOKOJIECHHUIO, B3aUMHOIO
YBaXEHUs, OEpe)KHOro  OTHOIIEHHUS K  KyJAbTYpHOMY  HAClI€QUI0O W  TpaJulUsM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, NpUpoae U OKPYKArOLIEH cpeie.

JIM4HOCTHEIE PE3YIbTATBl OCBOCHUS yqe6H0ro npeamMeTa «buomorusy JOJIKHBI OTpaXaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHHI, COOTBETCTBYIONINX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
paclIiMpeHne XKU3HEHHOTO OIbITa U ONbITA AESITEILHOCTH B IMPOIECCE PeaTu3allid OCHOBHBIX
HaHpaBJ'IeHI/II\/'I BOCIIUTATEIILHOU JCATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHUS

cOPMUPOBAHHOCTh TPAKIAHCKOM MO3ULKMKM OOy4yarolmerocss Kak aKTHMBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUICKOrO OOIIECTBA;



OCO3HAHHME CBOMX KOHCTHTYIIHOHHBIX TIpaB M OOS3aHHOCTEH, YBaKEHHEC 3aKOHA W
IPABOIOPSIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIBLHOCTHU IIPU CO3/IaHUU YUEOHBIX ITPOEKTOB,
peiCHUN y‘Ie6HBIX U I1I03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN 6I/IOHOFI/I‘-ICCKI/IX SKCIICPUMCHTOB,

CIIOCOOHOCTH  OMNPEIESATh COOCTBEHHYIO IMO3HMIIMIO 110 OTHOMICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HH U OOBICHATH €€;

YMEHHE YYHUTBIBATH B CBOMX JICHCTBHSX HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aUMOJICHCTBHS JIFOJICH C pa3sHBIMU YOCIKICHUSAMH, KYJIbTYPHBIMU IEHHOCTSMH U COIHAIBLHBIM
MOJIOXKCHHEM;

TOTOBHOCTHL K COTPYAHHUYCCTBY B IMPOLCCCC COBMCCTHOI'O BBIIMOJIHCHUA yqe6Hbe,
MMO3HABATCJIIbHBIX W HUCCICAOBATCIBCKUX 3ala4d, YBaXUTCIIbHOTO OTHOWICHUA K MHCHHUIO
OIIIIOHEHTOB MPU 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

cOPMHUPOBAHHOCTh POCCUIICKOI IPasKAaHCKON WACHTHYHOCTH, MATPHOTU3MA, YBAKECHHSI
K CBOEMY Hapojy, YyBCTBa OTBETCTBCHHOCTH mepen PoauHOMN, rOpJOCTH 3a CBOM Kpaii, CBOO
PoauHy, CBOH SI3bIK M KYJIBTYPY, IPOILIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIECIAMI0 W IaAMATHUKAM IIPUPOJBI,
JOCTHKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIOCOOHOCTh OLEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
6I/IOJIOFI/II/I, IIOHUMAaHNUS 3HAYCHUA 6I/IOJIOFI/II/I B ITO3HAHWH 3aKOHOB IIPUPOJbI, B JKU3HU YCJIOBCKA U
COBPEMEHHOT0 00IIECTBA;

uaeiiHas  yOeKIEHHOCTh, TOTOBHOCTH K CIyKeHH0O ©  3ammre OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cya60y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX [IEHHOCTEH POCCHICKOTO HAPOa;

C(l)OpMI/IpOBaHHOCTI) HPAaBCTBCHHOI'O CO3HAHU, STUYCCKOT'O IMOBCACHUA

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U PUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HaHH€ JINYHOTO BKJIaJ(a B IOCTPOEHHE YCTONUHUBOTO OYIyIIIETO;

OTBETCTBCHHOE OTHONICHHE K CBOMM pPOJIMTEISAM, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPHHSATHUS [IEHHOCTEH CEMEHHOW XM3HU B COOTBETCTBUHU C TPATHUIIUIMH HApOJIOB
Poccuu;

4) 3C¢TeTHYECKOr0 BOCIIMTAHMS

OCTETUYCCKOC OTHOIICHUE K MHPY, BKIIIOYAsA 3CTCTUKY 6BITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIIEHHIA;

MOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW MPUPOBI U €€ [IEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B PA3HBIX BHJAX HCKYCCTBA, CTPEMJICHUC IIPOSABIIATH
Ka4ecTBa TBOPUYCCKOM JTMUHOCTH;

5) puzuueckoro  BocnuTaHusi, (GOPMHPOBAHHSI  KYJLTYpPbl  310POBbS M
IMOLMOHAIBLHOIO 0JIArOMOJIYYHS:

MOHUMAaHHUE W Peau3allisl 3JI0pOBOT0 M OE30MacHOro 00pasa KU3HH (370pOBOE MMHTAHHE,
coOIofieHre TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHSITUH U OTIbIXA,
peryasipHasi  (pu3MuUecKas aKTUBHOCTBH), OEPEKHOr0, OTBETCTBCHHOIO W KOMIICTEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3UYECKOMY M MICUXUYECKOMY 3/I0POBBIO;



IIOHMMaHWE LEHHOCTH MpPaBUI WHIUBHAYAJbHOIO M KOJUIEKTUBHOIO 0€30MacHOro
IIOBEJICHNUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHS alKOTOJIs,
HapKOTHUKOB, KYpPEHHUs);

6) TPy/Z10BOTO BOCIUTAHUS:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTb K  AKTUBHOW  JIEATEIBHOCTH  TEXHOJOIMYECKOW M COLMAIbHOM
HalpaBJIEHHOCTH, CHOCOOHOCTh MHULMHPOBAThH, IUIAHUPOBATH M CAMOCTOSTENIBHO BBINOJIHAThH
TaKyo JesTeIbHOCTb;

MHTEpEC K pa3inyHbIM chepaM npodecCHOHANBHOM JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOp OyayIIeii mpodeccruu u peaTn30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHbL;

TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO M CaMOOOpPA30BaHUIO HA MPOTHKEHUH BCEH
KU3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOILIEHHE K IPUPOIE KaK UCTOUHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYILECTBOBAHUS;

MIOBBIIIEHUE YPOBHSI HKOJOTMYECKOM KyJIbTYphl: MPUOOPETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIKOB M OLEHKH UX BO3MOXHBIX ITOCJIEICTBUH /JIsl OKPYKaIOILEN Cpeibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PELICHUs;

CIOCOOHOCTH MCIIOJIB30BaTh PHOOpEeTaeMble IPU N3YUYEHUHN OMOJIOTUH 3HAHHS H YMEHHS
IpU pEIIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IPUPOAOIIOJIB30BaHUEM (COOII0IEHUE
IpaBUi MOBEJCHUS B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B 3KOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, OUoChepsl);

aKTUBHOE HEINPUATHE ACWCTBUM, MPUHOCSIIUX BpEA OKpYXkarolled NPUpPOIHOHN cpene,
yYMEHHUE MPOTHO3MPOBATH HEOJIAroNpHUsATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPHUHUMAEMBIX
JIEHCTBUN U NPEAOTBPALLATD UX;

HaJIMYue€ PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS], SKOJIOTMYECKOM KYJIbTYpbI, OIbITa
JESTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTU K Y4YacTHIO B
MIPaKTUYECKON AeATEIbHOCTH dKOJIOTHYECKONW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOTO MIO3HAHMSI:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHs HAyKl M OOLIECTBEHHOW TpPAKTUKH, OCHOBAaHHOIO Ha JMalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHWE  S3BIKOBOM W  YHUTATENbCKOM  KYJIbTYpbl KaK  Cpe/ICTBa
B3aMMOJICHCTBUS MEXKIY JTIOAbMH U MO3HAHUS MHUPA;

MOHUMaHHUE cleuu(PUKUA OMOJOTMM KaK HayKd, OCO3HaHMs €€ poju B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaKk O €JUHCTBE NPUPOABI, YeJIOBeKa U oOmiecTBa, B IO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U peIIeHUH TPOOIEM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTHH U COBPEMEHHOM LIMBUIIM3ALUU: 00eCTeueHus
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100abHBIX
9KOJIOTUYECKUX MPOOsIeM U oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PALlMOHATIBHOMY
UCIIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB M (YOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HHU;



3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKHX 3HAHUH B II€JIAX MOBBIIICHUS 0O0IIEH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, KaK COCTAaBHOW 4YacTH ()YHKIMOHAJIHHOU
IpPaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoil pu U3y4eHUN OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB MO3HAHUS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJIBb30BaTh IMOJydaeMble 3HAHHUS U aHaIM3a W OOBACHEHHs SBJICHUUN
OKpY’KaIOIIEro MHUpa M NPOMCXOIAIIMX B HEM HU3MEHEHUH, yMEHHE JelaTb OOOCHOBAaHHbIE
3aKJIIOYECHUsT HAa OCHOBE HAaYYHbIX (AKTOB M HMEIOIIMXCS JAHHBIX C LEJIbI0 IOJIy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO MHCIOJb30BaTh OMOJIOIMYECKHE 3HAHUSA Ul PELICHMS
npo0JeM B peabHbBIX KU3HEHHBIX CUTYallUsX;

OCO3HAHME IIEHHOCTU HAYYHOH JESATEITbHOCTH, TOTOBHOCTh OCYILECTBISATh MPOCKTHYIO H
UCCIIEIOBATEIBCKYIO JCSITEIbHOCTh HHANBHUIYyaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEINPEPHIBHOMY OOpa3oBaHHIO M CamM000pa3oBaHUIO, K
AKTUBHOMY TIIOJIyYEHHUIO HOBBIX 3HAHMM 1O OMOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSIMU.

METAIIPEJMETHBIE PE3YJIbTATBI

MerarnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTO mpeaMera «BbHOoJorus» BKIIOYAIOT:
3HaYMMbIe Ui (OPMHPOBAHUS MHPOBO33PEHHSI OOYYAIOMMXCS  MEKIUCIUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U cnenr(ruKy METOAOB IMO3HAHMS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBJICHME, IpOILeCcC, CHCTeMa, HAy4HbIH (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaOII0/IeHUe, U3MEpEeHUe, HKCIEPUMEHT M JPYTUX), YHUBEpCaJIbHbIE
yueOHble JeiicTBUs (MO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCHeunBarone
dopmupoBaHre (HYHKIMOHATBHOW I'PAaMOTHOCTH M COLMAIBHOM KOMIETEHLUH OOy4aroIuxcs,
CIIOCOOHOCTh oOyyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOH U
COLIMAIbHON ITPAKTHKE.

MeTtanpeameTHble pe3ysibTaThl OCBOEHHUS MPOTpaMMbl CPEJHETr0o 00IIero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

OByajeHne YHMBEPCAJIbHBIMH Y4¢OHBIMH NIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE 1€l CTBHSI:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTyalW3HpPOBATh IMpOOJIEMY, paccMaTpuBaTh e
BCECTOPOHHE;

HCIOJIb30BaTh TPU OCBOEGHUMU 3HAHUN NPUEMBI JIOTUYECKOIO MBINUICHHUS (aHaIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukauy, 0000IIEeHHUs), PacKpbIBaTh CMBICI OHMOJIOTHYECKUX
MOHATUN (BBLIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh CBS3U C APYTUMHU MOHSITUSIMHU);

OTpeAeNATh LN JeATeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LIENSMU;

UCMOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS sl OObSICHEHUS (AaKTOB U SIBICHUU KHUBOH
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, JEAYKTUBHBIE, IO aHAJOIHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;



MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPENICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHWI B M3Y4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TAK)KE MPOTUBOPEUMI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl C y4&TOM aHalIM3a HUMEIOIUXCS
MaTepHaIbHBIX U HEMaTEePUATbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JESTEIbHOCTb, OLICHWBATh COOTBETCTBHE PE3YJbTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCJIOBHUSX pPEaAlbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHS:

BJIQJICTh HABBIKAMU y4eOHO-HCCIIEOBATENLCKOW U MPOEKTHON JIEATEIbHOCTH, HaBBIKAMU
paspelieHus npodiieM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOUCKY METO/I0B
pellIeHus MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

UCIIOJIb30BaTh Pa3lIMYHbIE BHJbI JCATEILHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B YYEOHBIX CHUTyallUsIX, B TOM YHUCIE MPHU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(dbopMHpOBATh HAYYHBII TUI MBIIICHHS, BIaJeTh HAYYHON TEPMHHOJIOTHEH, KITFOYEBBIMU
HNOHATUSIMH U METOJAMU;

CTaBUTHh M (POPMYITHPOBATH COOCTBEHHBIC 33Ja4d B OOpPA30BATEIBHON JEATEIHHOCTH U
KU3HEHHBIX CHTYalUsX;

BBISIBJISITH TPUYMHHO-CIIEICTBEHHBIE CBS3UM M aKTyalU3UpOBaTh 3aJadyy, BbIABUTATh
TUMOTe3y €€ pelleHHs, HaXOAWUTb AapryMeHThl Ul JI0Ka3aTelbCTBA CBOMX YTBEPXKIEHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UpPOBaTh IIOJIyYEHHbIE B XOJ€ pELICHHUsA 3a/aud pe3yibTaTbhl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OIICHUBAThH MIPHOOPETEHHBIH OIIBIT;

OCYILIECTBIIATH LIEJICHANPABICHHBIN MOWCK NEpeHoca CPeJCTB U CIIOCOOOB JAECUCTBUS B
PO ECCUOHAIBHYIO CPEY;

YyMETb MEPEeHOCUTh 3HAHMSI B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 oO0jacTu
KHU3HENIeATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIIBUTATh HOBBIE WUJEH, MpeAsiaraTb OpPUTHHAJbHBIC MOAXOABI U PEIICHUS, CTaBUTH
npoOJIeMbl U 3aJa4uu, JIOMyCKaloIue aJbTepHATUBHBIEC PEIICHHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTepaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITbIOTEPHBIX
0azax pgaHHbIX, B VHTepHere), aHAIM3UPOBaTh HH(MOPMALMIO DPA3IMYHBIX BUIOB U (QOpPM
IpEe/CTaBICHUS, KpUTUUYECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIMpOBaTh 3ampochl M NPUMEHSTh pa3IMYHbIE METOIBl MPU IMOUCKE U OTOOpE
O6uonornyeckoit MHGopMaIK, He0OXOIUMOH /TS BHITIOJTHEHUS YUeOHBIX 3a/1a4;

npUOOpeTaTh OMBIT UCIOJIb30BAaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPIIIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIB30BAHMUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHMAIbHYIO (OpMY TPEACTABICHUS OMOJIOTHYECKOM
uHpopmanuu (cxemsl, TpaduKu, AHarpaMMBbl, TaOIUIIBI, PUCYHKH U JPYTOE);



UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAaueCTBE CpPEIACTBA MpU paboTe ¢ OHOIOTrHYEeCKON
uHpopManrel: TPUMEHITh XUMHYECKHe, (PU3UYECKHEe U MAaTeMaTH4YeCKUE 3HAKHM M CHMBOJIBL,
dopmynbl, ab0OpeBHaTypy, HOMEHKIATYpY, HCIIOIB30BaTh W TNPEoOpa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISTHOCTH;

BJIAJIETh HAaBbIKAMHM pAClO3HAaBaHMA W 3alIUTHl MHPOpPMALUH, HHGOPMAITMOHHON
0e30MacHOCTH JTUYHOCTH.

OBiajeHne YHMBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€ CTBUSIMMU:

1) oomenmne:

OCYILIECTBIISATH KOMMYHHKAIIMU BO BCeX cepax >KM3HU, aKTUBHO y4aCTBOBATh B 1UAJIOTe
WIN JIUCKYCCUU TI0 CYIIECTBY OOCY)XKIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBIIOJHEHUS TMpeUlaraéMoi 3aJa4yd, YYHUTHIBATH WHTEPECHl W
COTJIACOBAHHOCTH TO3ULIUH IPYTUX YYaCTHUKOB JIMAJIOTa WIH JUCKYCCHH);

pacrno3HaBaTh HeBepOaJIbHbIE CpEACTBAa OOILEHHS, MOHMMATh 3HAUEHUE COLHUAIbHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallul, yMETh CMATYaTh KOH(IUKTHI U
BECTH TEPErOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOIIEHUS W B3aWMOJCWUCTBUS, MOHUMATh HAMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOW BO3PAKECHUS;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMATh U HCIOIb30BaTh MPEUMYIIECTBA KOMAaHIHONW M UHIUBUAYAIbHON pabOThI MPU
peleHny OMONIOTNYeCKOi MpoOsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh PUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOAEUCTBUS MPH pelIeHUH y4eOHOM 3aauu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ACUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

MPUHUMATh 1M COBMECTHOH JEATEeNIbHOCTH, OpPTaHMW30BBIBATH W KOOPIMHHUPOBATH
JEUCTBHSI O €€ JTOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OILIEHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXKIOTO YYaCTHHKA KOMaH/IbI B OOIINIT pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJularath HOBBIE MPOEKTHI, OLEHUBATh UJIEU C MO3UIMHU HOBHU3HBI, OPUTMHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIATh IO3UTHBHOE CTPATETMUYECKOE IOBEJICHHE B pa3IMYHBIX CHUTYalMsX,
MPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh HMHUIIMATHBHBIM.

Ogaanenne yHUBEPCAIbLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranu3amnus:

WCTIOJIB30BaTh OWMOJIOTUYECKHE 3HAaHUS IS BBIABICHUS MPOOJIIEM W WX PEIICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH IIeJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JNEMCTBUSAX M IMOCTYNKaX MO OTHOIIEHHIO K KMBOH MPUPOJE, CBOEMY 3/I0pPOBBIO U 370POBBIO
OKPY’KaIOIINX;

CaMOCTOSITENTFHO OCYIIECTBIISITh IMO3HABATEIFHYIO ACATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B O0Opa30BATEIBHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;



CaMOCTOSITEJILHO COCTAaBJISATh IUIAH PELIEHUs IPOOIEMBI C YUETOM HMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IIPEIIOUYTEHUN;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacipsATh paMKU y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHHIA;

JieNiaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEUICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW JSPYAULUU B Ppa3HbIX
00J1aCTSAX 3HaHUM, OCTOSHHO MOBBIIIATE CBON 00pa30BaTEIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B IEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HaBbIKAMH [TO3HABATEIBHOMN pedieKCHn KaKk 0CO3HAHMSI COBEPIIAEMBIX JICHCTBUI
Y MBICIUTENIbHBIX MPOLIECCOB, UX PE3Y/IbTATOB U OCHOBAHMM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peILeHMS;

YMETb OLICHMBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATD PELIECHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

3) npuHsITHE CeOsl H APYTHX:

IIPUHUMATD ce0sl, IOHMUMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX Ha OLIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynbTaThl ocBoeHus nporpammbl COO o 6uosnoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buoorus» HaydHble 3HAHMS, YMEHUS U
CHoco0bI JNeNCTBUI o OCBOEHHIO, MHTEPIIPETALAN
U IpeoOpa30BaHUI0 3HAHWUN, BUJIBI JESATEILHOCTH 10 TOTYYEHUIO HOBOT'O 3HAHUSI U IPUMEHEHUIO
3HAHUW B Pa3jIMUYHBIX Y4EOHBIX CHUTYallUSX, @ TAKKE€ B PEATbHBIX JKU3HEHHBIX CUTYalMsX,
CBsA3aHHBIX ¢ Ouojorueil. B mporpamme mnpenMeTHble pe3ysbTaThl MPEACTaBIEHBI MO TrojiaM
00yJeHwusl.

IIpenmeTHble  pe3ynbTaThl  OCBOEHHs ydeOHoro mnpenmera «buonorus» ¢ 10
KJlacce I0JKHBI OTPaXarTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OHOJOTMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUS )KU3HEHHbIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIep:KaHne OMOJIOTHYECKUX TEPMUHOB U MOHSITUMN: KU3Hb, KIIETKA,
opranus3M, Mera0osm3M (OOMEH BEIIECTB M NPEBpAIllCHWEe dSHEPTHH), TOMEOCTa3
(camoperynsnusi), ypOBHEBas  OpraHu3alMs KHBBIX  CHCTEM, CaMOBOCIHPOHM3BEICHUE
(penpoyKIMs), HACIECTBEHHOCTh, HI3MEHYMBOCTh, POCT U PA3BUTHUE;

yMEHHUE u3jaraTb OWOJIOTHYECKUE TEOpHM (KJIETOYHAs, XPOMOCOMHAas, MyTallMOHHasd,
HEHTpaJlbHas JO0rMa MOJIEKYJIsIpHOM Ouonorun), 3akousl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [eHTpaXx MHOroo0pasusi U IPOUCX0XKIEHUS KyJIbTYpHbIX pacTeHuid H.
W. BaBuiosa), onpeAensaTh IPaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BJIaJIeTh METOJaMHM HAayYHOI'O MO3HAaHUS B OMOJIOTMH: HAONIOJICHUE U OIUCAHUE
KMBBIX CHUCTEM, IIPOLIECCOB WU SBJIEHHWH, OpraHM3alus U IPOBEACHUE OMOIOTMYECKOro



JKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKAY HCCIEIYEMBbIMU
BEJIMYMHAMH, OOBSCHEHHE IOIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJbl HA OCHOBAHUU IOJYyYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE IIPU3HAKU BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: OOMEHA BEIIECTB U
IPEBpALLEHHs] SHEPTUU B KIETKe, (OTOCHHTE3a, IJIACTUYECKOIO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILNIOJOTBOPEHUS, Pa3MHOXKCHMS, NHIUBUAYAIbHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHATH MOJIy4YeHHbIE 3HAHUS AJIs OOBSCHEHUs OMOJIOTMYECKUX IIPOLECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIEHUI B IOBCEJHEBHOM KU3HHU C LENIbIO OOECTIeUeHUs
0€30MaCHOCTH CBOEr0 3JI0POBbS U 3JI0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO TMOBEJCHHUS B OKPYXAOIIeH NPUPOAHON cpene, MOHMMAaHHE HEOOXOIUMOCTH
UCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NI palrOHAJIBHOTO
IIPUPOIOIOJIB30BaAHUS;

YMEHHUE pellaTh >JIEMEHTAapHble TIeHETUYECKHE 3aJaud Ha MOHO- M JAUrHOpHIHOE
CKpeLIMBaHME, CLEIUICHHOE HaClleJIOBaHUE, COCTABISTh CXEMbl MOHOIMOPHIHOTO CKPEIUBAHMS
JUIs TIpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE Pa0OThI, COOIIOAATh MpaBHia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBaHHUEM;

YMEHHE KPUTHYECKH OICHWBATh M HWHTEPIPETUPOBATH MH(GOPMAIHMIO OMOJIOTHYECKOTO
COJIEp’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE€ IHCBMEHHBIE WU YCTHBIE COOOIIEHUs, 0000Ias
Ouonornyeckyro HMHGOpPMALMIO M3 HECKOJbKMX HCTOYHHUKOB, TIPaMOTHO HCIOJIb30BaTh
HNOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHsie  pe3ynbTaThl OCBOCHMsSI  yueOHoro mipeamera «buomorusi» ¢ 11
KJlacce JT0JKHBI OTpaXarh:

c(OpMUPOBAHHOCTh 3HAHUW O MECTE€ U POJIM OMOJIOTMM B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAyYHON KapTHUHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIsl pellieHHs] dKU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaThb COJAEp)KaHUE OWOJOTHYECKUX TEPMHHOB U TOHATHH: BHJ,
oMU,  TeHOMOHI,  JBOJIONMS,  JABMXKyIIME  CHIbl  ((AKTOpPhl)  HBOJIOLHH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHUE, IKOJIOTHYECKHE (PAKTOpPHI, IKOCHUCTEMA,
NPOAYLUEHThl, KOHCYMEHTBI, pEeIYyUEHThbl, UeNu MHUTAHUSA, OHKOJIOTHYEecKas MupaMHla,
ouoreoreHo3, bnocdepa;

yMEHHE Wu3Jarath Ouosiornyeckue Teopuu (dBosounoHHas Teopuss Y. JlapBuna,
CHUHTETHYECKasi TEOpHUsl HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojplmieBoro cxozactsa K.
M. bapa, yepenoBaHus INIaBHbIX HampasiieHu# u nyrei spomonuu A. H. Cesepuosa, yueHus o
6uocdepe B. U. Bepnajckoro), onpenensiTe rpaHUIIbI UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BIIQJIETh METOAAMU HAYYHOTO MO3HAHHs B OMOJOTMM: HAOIIOJCHUE M OMHCAHUE
KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUN, OpraHu3alus ¢ MpPOBEJEHHE OHOJIOrHYECKOro
JKCIIEPUMEHTA, BBIIBM)KCHHE THIIOTE3bl, BBIABICHHE 3aBUCUMOCTH MEXKAY HCCIEIYEMBbIMU
BEIMYMHAMHU, OOBSCHEHHE IIOJIyUYE€HHBIX DPE3YJIbTaTOB, MCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHH,
TEOPUH U 3aKOHOB, YMEHHE JICJIaTh BBIBOJIbI HA OCHOBAHUU IIOJYYEHHBIX PE3Y/IbTATOB;



YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKK CTPOCHHUS OHOJOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOIIEHO30B M 3KOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACIEICTBEHHOHM  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTraHU3MOB, JCHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHu3MBl, IEPEHOCA BEIIECTB U MMOTOKA SHEPTHU B HYKOCUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHUH
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEHIECTB W OMOr€OXMMHYECKHUX IIHKIOB B
ouocdepe;

yYMEHHE MPUMEHSTH MOJTy4YEeHHbIE 3HAHUSI ISl O0BCHEHUSI OMOJIOrMUYECKUX MPOLIECCOB U
SIBIICHUH, /17151 IPUHATUS MIPAKTUUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C LENbIO O0ecTieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS M 3/I0pPOBbSl OKPYKAIOIIUX JIIOJIEH, COONIONEHUS HOPM
IPaMOTHOTO TOBEJCHHUS B OKPYXAaloIIell NPUPOAHON cpene, MOHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHIKEHHH COBPEMEHHOM ouonoruu Uit panroHaIBLHOTO
PUPOIONIOIB30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBISATh CXEMbI MepeHoca
BEIIECTB U YHEPTUU B IKOCUCTeMaX (I[eH MUTAHU);

YMEHHE BBIMOIHATH Jab0opaTopHble U MpakTUYeckue paboThl, cOOMI0IaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M WHTEPIPETHPOBATH HH(MOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUsl, BKIIOYAIONIYIO IICEBJAOHAYYHbIC 3HAHUSA W3 PA3IMYHBIX HMCTOYHHUKOB (CPEICTBA
MaccoBOi WH(pOpPMAIWK, HAYYHO-TIOMYJSIPHbIE MaTepualibl), pPacCMaTpPHBATh TJI0OAIBHBIC
HKOJIOTHYECKUE TMPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHBIE IHCBMEHHbIE M YCTHBIE COOOUIeHHs, 00001as
Ouonornyeckyro HMHGPOpPMALMI0O M3 HECKOJIBKMX HCTOYHHMKOB, TPAaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN armapaT OMOJIOTHH.



