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HOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mporpamMmbl MO0 OHUOJOTUHU TEOPETUUYECKYIO OCHOBY JIJISI
OTIPENICNICHHUS TMOJX0JI0B K (DOPMHUPOBAHMIO COJICPIKAHUS YICOHOrO MpeaMera
«buosioruss» cocTaBuUid: KoHUenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, COJEep)KaHus, pe3yJlbTaTOB OOy4YeHHS U
TpeOOBaHWI K YpPOBHIO TOJTOTOBKH BBIMYCKHUKOB, IOJIOXKEHUS 00 0O0ImmMX
LUeNAX U OPUHIUIIAX, XapaKTepU3YIONIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpeaHero oobmiero ooOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOXKEHMSI O crieruduke OUOI0TUH, €€ 3HaUCHUH B TTIO3HAHUH KUBOU MPUPOIBI
U O00€eCleUYeHUH CYIIECTBOBaHUSI uesioBeueckoro obmiectBa. CornacHo
Ha3BaHHBIM TOJIOKEHUSIM, OMPENIENICHbl OCHOBHBIC (DYHKIIUM MPOrpamMMBbI IO
OMoJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Owosoruu maét TpeACTaBICHHE O IelaX, o0 oOmein
CTpaTeruy OOYUYCHHMs, BOCIHMTAHUS M PA3BUTHSA OOYYAIONIUXCSA CpPEIACTBAMH
yueObHoro mnpeamera «buosorus», omnpenenser oOsi3aTelbHOE MTPEAMETHOE
COJICp’)KaHME, €ro CTPYKTYpy, paclpeieieHue Mo paszjieiiaM U TeMawm,
PEKOMEHAYEMYIO TOCIICIOBATEIbHOCTh H3YyYCHHUS Y4yeOHOro Marepuaja cC
y4ETOM  MEXKMOPEAMETHBIX W BHYTPUNPEAMETHBIX  CBSI3€H,  JIOTUKH
00pa3oBaTEILHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yYaromMnXCs.

B mporpamme 1o OuoNOrMM TakXKe YUYUTHIBAIOTCA TpeOOBaHUS K
MJIAHUPYEMBIM JIMUHOCTHBIM, METANPEIMETHBIM U TMPEIMETHBIM pe3yJbTaTaMm
o0yueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHLHOM
JEATeIbHOCTH/Y4eOHbBIX JIEUCTBUN OOYYaIOIMMXCSl MO0 OCBOSHHUIO COJICPKAHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B mporpamme mno Ouosorun (10—11 xmaccel, ©0a30BbI  YPOBEHB)
peaqr30BaH MPUHIUIT MPEEMCTBEHHOCTH B H3yYCHHH OWOJIOTHH, Oiaromaps
YyeMy B HEH MNpoCMaTpUMBAETCS HAMpPaBJIECHHOCTh Ha pa3BUTHE 3HAHUMU,
CBSI3aHHBIX C (OpPMHpPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IIEHHOCTHBIX  OpPUEHTAllUMd  JIMYHOCTH,  DKOJOTUYECKOTO  MBIILJICHUS,
MpeACTaBICHUM O 3I0POBOM 00pa3e XKU3HU U OEpeXHbIM OTHOIIEHHUEM K
OKpyXawuen npuponHon cpeae. Ilostomy Hapsgy ¢ U3ydeHUEM
00111eONOIOTUUCCKUX TEOPHM, a TakKKe 3HAHUH O CTPOCHHH >KUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HHUX IPOIIECCOB B
nporpaMMe Mo OHMOJIOTMH YJEJICHO BHUMAHHE HCIIOJIb30BAHUIO MOJYYEHHBIX
3HAHMU B MOBCEIHEBHOM KU3HU JJIsI PEIICHUS MPUKIIAIHBIX 3a7a4, B TOM YHCIIE:
npodUIaKTUKH  HACJACJACTBEHHBIX  3a00JICBAHUM  YEIIOBEKA,  MEIUKO-
T€HETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 9KOJIOTHYECKHU



1[eJ1eCO00pa3HOr0 TMOBEJEHUS B OKpYXalollled NpUPOJHON cpelle, aHalu3a
BJIUSIHUS XO35MCTBEHHOM JESATENBHOCTU YEJIOBEKa Ha COCTOSTHUE MPUPOJHBIX U
HUCKYCCTBEHHBIX  DKOCHUCTEM. YCWICHHE BHHMaHUA K  MOPUKIATHOMN
HampaBJICHHOCTH  y4yeOHOoro  mpeaMera  «buosorus»  MpOJUKTOBAHO
HEO0OXOIUMOCTBIO O0ECIICUEHUsI YCIOBHUM NIl PEIICHHs] OJTHOM U3 aKTyaJIbHbBIX
3a/lady MIKOJIbBHOTO OHOJIOTMYECKOr0 00pa3oBaHUsA, KOTOpas MpernoJiaract
dbopmupoBaHre y 00YJArONTUXCS CIIOCOOHOCTH aJanTHPOBATHCS K M3MEHEHUSIM
JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpa.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHHUMAET Ba)XKHOE
mecto. OHa obecnieunBaeT GOpMHUPOBAHUE Y OOYYAIOIIUXCS MPEACTaBICHUHN O
HAy4YHOU KapTUHE MUPA, pacIMpsieT U 0000IIaeT 3HaHUS O JKMBOU NPHUPOJE, €€
OTJINYUTEINIBHBIX MPHU3HAKAX — YPOBHEBOM OPraHU3ALMU U JBOJIOLMH, CO3MAET
YCIOBUSL JUJIsi: TO3HAHUSI 3aKOHOB KUBOW MpUPOABI, (HOPMUPOBAHUS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HABBIKOB 3/I0pOBOTO U 0Oe30IMacHoro odpasa
AKU3HU, DKOJOTMYECKOTO MBIILICHUS, LEHHOCTHOTO OTHOILIEHHUS K >KUBOH
IPUPOJIE U YETIOBEKY.

bonpmioe  3HaueHwe ~ OWMOJNIOTMS  MMEET  Takke JUIA  PEHICHUS
BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJa4 CPEeAHEro oO0miero oopa3oBaHwUs,
colpan3anuu oOyvaromuxcs. M3ydenune Ouoniornu oOecrneurBaeT YCIOBHS
TUTSt dbopmupoBaHus UHTEJUIEKTYaJIbHBbIX, KOMMYHUKAIIMOHHBIX u
MH(QOPMAITMOHHBIX  HABBIKOB, JACTETUYECKON  KyJbTYpbl, CIIOCOOCTBYET
WHTETpalu OUOJOTUYECKUX 3HAHUMN C MPEJICTABICHUSIMHU U3 IPYTUX YUEOHBIX
MpeaMeToB, B 4YaCTHOCTH, (GU3MKH, XuMud U Teorpaduu. HazpaHHbIe
MOJIOKEHUST O TIpe/Ha3HaYeHUH y4eOHOro mpenmera «buonorus» cocTaBuUiiu
OCHOBY JUIsl OTPENENICHHS TOJIXO0JI0B K OTOOpY U CTPYKTYPHUPOBAHHUIO €ro
COJIep>KaHMsl, MPEACTABICHHOIO B IpOrpaMMe 1Mo OMOJIOTHH.

Ot60p coaepxkanust yueOHoro npeameta «buosiorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBUH C
KOTOPBIM 00ydYaroniuecss JOJDKHBI OCBOWTH 3HAHUS M YMEHHS, 3HAUUMBIC JIJIS
dbopmupoBaHus O0OIIEH KyJIbTYPBI, OMPEICISAIONIUE aJCKBATHOE TOBEICHUE
YeJIoBeKa B OKPY’Karollel MpUpOaHON cpelie, BOCTpeOOBaHHbBIC B TOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JearebHoCcTH. Oco00e MeCTO B 3TOM CUCTeMe 3HAHUI
3aHUMAIOT DJIEMEHThl ~ COAEpKaHUs, KOTOpbIE CIYKaT OCHOBOM IS
dbopMHupOBaHUS TPEACTABICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOMU
KapTUHE MHUpa M IEHHOCTHBIX OPHEHTAIMSX JUYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHu3aIuu OM0JIOrHYecKoro o0pa3oBaHusl.

CtpykTypupOoBaHHUE COJIepKaHUsl y4eOHOro maTrepuaia B Mporpamme Io
OMOJIOTUM OCYHIIECTBIICHO C Y4YETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00



OTIIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJBL, O €€ YPOBHEBOW OpraHU3alluu
U DBOJIOLMU. B COOTBETCTBUM C 3THUM B CTPYKType Yy4eOHOro mpeamera
«buonorusy BbIIENEHBI CIENYIOIME COAepKaTeIbHbIe JIMHUN: «brosorus kak
Hayka. MeTopl HaydHOro no3HaHus», «Kietka kak Onojornyeckas cucTeMa,
«Opranu3m kak Ouonoruueckas cuctema», «CucreMa u MHOrooopasue
OPraHUYeCKOr0 MHUpa», «IBOJIOLUUA JKUBOW MPUPOABD), «IKOCUCTEMBI H
MPUCYILIHE UM 3aKOHOMEPHOCTH.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3alMM >KUBBIX CHCTEM pa3HOr0 paHra M NPUOOpPETEeHHE YMEHUH
UCIIOJb30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JEHCTBUI B OTHOLIEHUU OOBEKTOB
YKUBOUM PUPOJIBI U PELICHUS PA3IMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTxkeHne uenu u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUMBAETCS PEUICHUEM CIIEAYIOUINX 3a1a4:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl 3HAHUA O OMOJIOTMYECKUX TEOPHSX,
YYEHHSIX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IPABHIIAX, CIIYKAIUX
OCHOBOM 11711 (pOPMUPOBAHUS MPEJCTABICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOAaxX HAy4yHOIro T[O3HaHWS, CTPOCHHH, MHOrooOpazuu |
OCOOEHHOCTSIX JKUBBIX CHUCTEM Pa3HOIO YpPOBHSI OpraHM3alllM, BBIAAIOIIUXCS
OTKPBITUSIX U COBPEMEHHBIX MCCIIEIOBAHUAX B OUOJIOTHH;

(dopMHpoBaHrEe y 00yHarOIMXCSl MMO3HABATENbHBIX, HHTEJUIEKTYaIbHBIX U
TBOPUYECKUX CIMOCOOHOCTE B MpOIIECCE aHAIM3a JAHHBIX O IMyTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IVISAOB, UACH U MOAXOAOB K M3YUYEHHIO JKUBBIX CHCTEM
Pa3HOIO YpOBHSI OPTaHU3aLUY;

CTAaHOBJICHHE Yy OOydaromuxcs oO0Iel KylbTyphl, (QYHKIMOHAIHHOU
IPAMOTHOCTH, pPa3BUTHE€ YMEHHMH OOBSACHATH MW  OIICHUBATH  SIBJICHUS
OKPYXAIOIIEr0 MHUpa >KUBOM NPHpPOABI HAa OCHOBAaHWM 3HAHUW U OIBITA,
HOJTyYEHHBIX NPU U3yYEHUU OHOJIOTHH;

(GopMupoBaHrue y OOy4aromuxcs yMEHHH WUTIOCTPUPOBATh 3HAUCHUE
OMOJOrMYECKUX 3HAaHUM B MPAKTUYECKOM AESITENbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
MPUPOJBI, HEOOXOJAMMOCTH OEpeKHOTO OTHOMICHUS K HEH, COOII0ICHHUS
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTHYECKUX HCCIIEI0BaHUI;

OCO3HaHWE LIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIIEHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEIHEBHOW >KU3HU
JUISL OLIEHKH TTOCJIEACTBUN CBOEU JIESITEIbHOCTH IO OTHOLICHHIO K OKPYKAIOLIEH



cpene, COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHWE H COOJIIOJICHHE Mep
npoUIaKTHUKN 3a00JIeBaHUH.

B cucreme cpempnero obmero oOpazoBanus «buosorus», nydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00513aTETBHBIM YICOHBIM MPEAMETOM, BXOASAIINM B
coCTaB MpeIMeTHOM 061acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jns wm3ydenuss Ouonornd Ha ©0a30BOM YpPOBHE CpEAHETO OOIIero
oOpazoBaHust oTBoaUTCA 68 yacoB: B 10 knacce — 34 yaca (1 yac B Hezenio), B
11 xnmacce — 34 gaca (1 yac B HeemI0).



COIEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMHU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, (¢uiocoduei, 3TUKOH, ICTETHKON Hu
npaBoM. Ponb Ouosorun B (pOpMHUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HAYK.

Metonsl mO3HAaHMUS JKUBOM TpUPOAbl (HAOIIOJCHHE, SKCIEPUMEHT,
ONMKCaHWe, HU3MEpEHue, Kiaccu(ukanus, MOJEIMPOBAHUE, CTATUCTUYECKAS
00paboTKa TaHHBIX).

JemoHcTpanuu:

IHoptpetsr: Y. apsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u O.
Kpuxk.

Tabnuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
M3YYEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

XKupble cuctembl (OMOCHCTEMBI) Kak MpPEIMET HM3YYCHHS OHOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTAaHUYECKON TPUPO/IBI.

CpoiicTBa OmocHcTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIM,
MOMYJISILIMOHHO-BUI0BOM, 3KOCUCTEMHBIN (OMOTreOIIEeHOTUYECKUI ),
ouocdepHbIit.

JlemoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKU OKU3HU», «YPOBHU
OpraHU3aluU KUBOU MPUPOIBI.

O6opynoBanue: mojesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHHUE KJIETKH.

XUMHYECKHM COCTAB KJIETKU. XMMHUYECKUE DIEMEHTBI: MaKpPO3JIEMEHTBHI,
MUKpPO3JIeMEHTHI. Bosla 1 MUHEpaIbHBIC BEIIECTBA.

OyHKIIMM BOALI M MHUHEPAJIBHBIX BelIeCTB B kieTke. llomnepkanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHHMBbIE AMHUHOKHUCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASL, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

depMmeHTH — Ounonormueckue Karamuszatopbl. CtpoeHume QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHtsl. Butamussbl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a u  JAe30KcUpuO03a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
1esutoo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlumuner:  Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
ruipopoOHbIe cBoiicTBa. buonornueckue QyHkuuu aunuaoB. CpaBHEHUE
YTJI€BOJOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HYKJIeUHOBBIX KHUCHOT. Ctpoenue u ¢ynkuuu JHK. Crtpoenue m QyHkmm
PHK. Buasr PHK. AT®: ctpoenue u GyHKIUH.

Huronornss — Hayka o kierke. Kierounas Tteopus — mpuUMep
B3aMMOJICUCTBUS U U (DAKTOB B HAYYHOM MO3HAHWUU. METONbI H3ydeHUS
KJIETKH.

Knerka kak wnenoctHas >xuBas cucrema. OOlIME TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmonekysbl JIHK kak reneruueckuii ammapar,
cucTeMa CUHTe3a Oerka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOoeHHus pokapuoTudyeckoi kinetku. Knerounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYHUS PACTUTEIIBHOM, KUBOTHOW M
rpUOHON KIIETKHU.

IToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKA, FJTMKOKAJUKC,
ux ¢yskuuu. Ilnazmatuyeckas wemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uromnaszma u e€ opranouasl. OgHOMeMOpaHHbIe opraHouabl KieTku: JIIC,
anmapat [onbmxku, Jnu3ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJIpUH, miacTuabl. [IpoucxoxkieHne MUTOXOHAPUN W MIaCTUA. Buasbl
wiactua. HemeMOpaHnHble opraHoWbl KJIETKU: pUOOCOMBI, KJIETOUHBIM LEHTP,
LHEHTPHUOJIH, PECHUYKHU, KI'YTUKH. DYyHKIUHA OPraHOMAOB KJIETKH. BritoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapHoIlUia3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.



Huarpammel: «PacnipeieneHne XHWMHYECKUX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnumel u cxemsl: «Ilepruonnueckas TabIUIIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIBI
oenkay, «Ctpoenue depmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenue
Monekynsl AT®», «CTpoeHue 3yKapuoTHUYECKOW KIETKHW», «CTpoeHue
KUBOTHOU  KJeTKW», «CTpoeHue pacTUTENbHON  KiIeTKW», «CTpoeHue
MPOKAPUOTUYECKOU KJIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInmmaey.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, OOOPYIOBaHUE JIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpoeHHUs KIETOK PaCTCHH,
KUBOTHBIX U OAKTEpUi O] MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpenapaTax u ux
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM METa00IU3M. ACCUMMIISIMS (TIJIAaCTUYECKUNA 0OMEH )
U JTUCCUMUWISIMS (SHEPTreTUYeCKUui 0OMEH) — JIB€ CTOPOHBI €MHOTO TpoIlecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB U SHEPIrUU B MOHUMAHUU
MeTadosIu3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(dbepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUHN YHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas W TemHOBas ¢a3bl (oTocuHTe3a. Peakuuu
dboTocunTeza. DPdekTUBHOCTH (PoTocuHTE3a. 3HaueHue (OTOCHUHTE3a IS
KU3HM Ha 3emiie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €r0 MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HauUE€HUE XEMOCHHTE3a
IUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiernienue BenecTB, BhIICICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonu3. bpoxenne u ero Buabl. KUCIOpPOIHOE OKHMCIIEHUE, WIN KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHue. OPheKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakinuu wmatpuuHoro cuHte3a. ['enetnueckass undpopmarus u JHK.
Peanuzanus reneruueckoid mHpopMauuu B KieTke. ['eHeTHUecKuid Koa U €ro



cBoiictBa. TpaHckpumiusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua —
Oouocunte3 Oenka. Ortanbl TpaHciasuuu. KomupoBanume aMHUHOKHCIOT. Poub
pubocom B OmocuHTe3e Oernka.

Hexnerounsie ¢hopMbl xu3HU — BUpychl. MicTopust oTkpeiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedumnuta yenoseka (BMUY) — Bo36yaurens CIINda.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuWHTErpasa. [Ipodunaktruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

[Toptpetsi: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«JHepreTuyeckuii ooMen», «Xmoporact», «Potocuntes», «Ctpoenne JJTHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
kom», «Bupyce», «baktepuodaru», «CTpoeHHe U KU3HEHHBIA IUKJI BHUpYyca
CII1/a, 6axtepuodara», «Pemmuxarus JHK.

O6opynoBaHue: MOJEIN-ANTUIAKALANA «Y 1BOCHUE JIHK 51
TpaHCKpunius», «buocunres 6enka», «CTpoeHUe KIETKU», MOJEIb CTPYKTYPBI
JTHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounbiii nuki, Wik >KM3HEHHBIM MUK KieTkd. MHTepdaza u MUTO3.
[Ipoueccel, npoTekaromue B uHTEpdaze. Pernnmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
JIMTUIONIHBIA U TAaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMATHUJIBI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHUS W WHIWBUIYAJIbHOIO pPa3BUTHS
OpPTraHU3MOB.

JHenenne knetku — muto3. Ctaguu murto3sa. [Iporeccsl, npoucxoasime Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJISTKU — arornTo3.

@dopMbl  pa3MHOXKEHHS OpPTraHW3MOB: O€CIoyioe | TO0J0BOe. Bumsl
Oecriojioro  pa3MHOKEHHS:  JIeJleHMe HaJABOE, [OYKOBaHHME OJHO- U
MHOTOKJICTOYHBIX, CIopooOpa3oBaHue, BEr€TaTUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKLINM.

[TooBoe pa3MHOKEHHE, €TO OTINYUS OT OECIIOJIOTO.

Meito3. Cragumu meito3a. [Iporecchl, MpoUCXoadIMe Ha CTAaUSIX MEWo3a.
[ToBenenne xpomocom B Mmeio3e. KpoccuHrosep. buosiornyeckuii CMBICT H
3HAYCHHUE MENo03a.



['ameTorene3 — mpoiiecc 00pa3oBaHMs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKH U SMYHUKA. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX
KJIIETOK — rameT (CrepMarTo30u]l, SIMIEKIEeTKa) — CIEPMaTOreHe3 U OBOTCHE3.
Oco0EHHOCTH CTpOEHUsl SULEKIETOK W CIepMaTo30uaoB. OILI0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpUOHANIBHOE pa3BUTHE
(3mMOpuorenes). Jrarbl SMOPUOHATBHOTO PA3BUTHS Yy O3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpysius, opradorenes. [loctamOpruonansHOE pa3BuTHE. THITBI
MMOCTAMOPHUOHAIBHOTO PA3BUTHS: MPSMOE, HEmpsiMoe (JTWYuHOYHOE). BnusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIE
YPOJCTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 HBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHM, CTaJINHN PA3BUTHSL.

JemoHcTpanuu:

Tabmuubr 1 cxembl: «DOpMbl pa3MHOXKEHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXKEHUE
pactenuity, «Jlenenue kieTku OakTepuily, «CTpOeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbly», «Kiterounslii ukn», «Permukanus [JTHK», «Muto3y,
«Meio3», «IIpsimMoe u HenpsaMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKOIMUTAIOIINX
U 4esoBeka», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

OOGopynoBaHue:  MHUKpPOCKOI,  Mukponpenaparsl  «CrnepMaTo30uabl
MJICKOITUTAIOWIETO», <«JSliIekneTka MIekonuratomero», «KapuokuHes B
KJIETKaxX KOpelIka JIyKa), MarHUTHas MOJeb-aniinkanus «Jlenenue KieTkmny,
moaens JIHK, moxens MeradazHnoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlaGoparopnas padora Ne 3. «HabGmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpeIlIKa JIyka Ha TOTOBBIX MUKpOIIpenapaTax.

JlaGoparopHas padora Ne 4. «M3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKpOMpenaparTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. HMcropusi pa3BuTHA TEHETHUKU. Pomb
IIUTOJIOTUA W AMOPHOJIOTMM B CTAaHOBJIECHWU TEHETHKU. BKiian poCCHUUCKUX U
3apyOCeKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToabl  TEHETHKHU
(TUOpUAOJIOTUYECKUNM,  IUTOTCHETHUECKHH,  MOJIEKYJISIPHO-TEHETUICCKUN).
OcCHOBHBIC TEHETHYECKHUE TTOHATHA. ['eHeTHYEeCKasi CHMBOJIMKA, UCTIONb3yeMasi B
CXeMax CKpELIUBAHUM.

3aKOHOMEPHOCTH  HACJIEIOBAaHUS  MPU3HAKOB, YCTAHOBJEHHbIE [
Menpaenem. MoHoruOpuaHoe CKpeluBaHue. 3aKoH eIuH000pa3us TMOpHI0B



NEepBOro MOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAaHMS. 3aKOH PaCLICILICHUS
npu3HakoB. [ unoresa ynctotel ramet. I1onHOE U HEMOJIHOE JOMUHUPOBAHHUE.

JlurnOpuaHoe CKpelllMBaHUE. 3aKOH HE3aBUCHUMOTO  HAacjeJI0BaHUs
npu3HakoB. llUToreHeTHyeckue OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHMS.
AHanuzupyouiee CKpEIIMBaHUE. Hcnonp3oBanue AHAJIM3UPYIOUIETO
CKpEUIMBaHUS /IS ONIPEACIICHUs] TEHOTHIIA OCOOH.

CuemieHHoe HacnenoBaHwe npu3HakoB. Pabora T. Moprana mno
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapyiieHue cuersieHuss TeHOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasl TEOPHSI HACIIEICTBEHHOCTH. | eHeTUUeCKHUe KapThl.

I'eneruka nomna. XpoMOCOMHOE OIpEAEIEHUE 1MoJaa. AyTOCOMBI U TTOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble W TeTEepOoramMeTHbIE OpraHu3mbl. HacienoBanue
MPU3HAKOB, CIIEMIJICHHBIX C MOJIOM.

N3MeHYnBOCTSD. Bunel  u3sMeHuMBOCTH: HEHACJIEACTBEHHAsT U
HacleACTBeHHass. Poib  cpenbl B HEHACIEACTBEHHOW  HM3MEHYMBOCTH.
XapakTepucTuka MOIU(PUKAIMOHHOW W3MEHUMBOCTU. BapuanvoHHBIN psij U
BapualnMoOHHas KpuBas. Hopma peakumum npusHaka. KoiondecTBeHHBIE U
KAueCTBEHHbIC MPU3HAKK U UX HOpMa peakuuu. CBoilcTBa MOAM(PUKALIMOHHON
U3MEHUYHUBOCTH.

HacnencTBenHnasi, WM TeHOTUIIMYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
M3MEHYMBOCTh. Meilo3 M MOJIOBOM TpoliecCc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTH. MyTallMOHHasT HW3MEHYMBOCTh. Kraccudukamuss MyTanuii:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPUYUHBI MYyTalUH.
Mytarennbie (QakTopbl. 3aKOH TOMOJIOTMYECKHX PSJIOB B HACIEICTBEHHOMN
u3MenunBocty H. 1. BaBuiosa.

BuesnepHas HacIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoBeka. Kapuortun udenoBexka. OCHOBHBIE METOJbI T€HETUKHU
YEJI0BEKA: reHeaJOrnYeCKUi, OJIM3HEIOBEIN, LIUTOTCHETUYECKUIM,
OMOXUMUYECKHUMA, MOJICKYJIApHO-TeHeTHuYecknii. COBPEMEHHOE OTpe/eIcHUe
TE€HOTHIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomotipto IIIIP-anamm3a. HacmencTtBeHnHble 3a00JIeBaHUS YeEJIOBEKA: T'CHHEIC
0oJie3HU, O0JIE3HU C HACJIEICTBEHHON MPEAPaCONOKEHHOCTHIO, XPOMOCOMHBIE
oonesnn. ComaTH4eckue W TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIUTIEI 310pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTHKY U JICYCHUS
reHeTHYecKux 0oJie3Hel. MennuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEIMIMHCKOW TE€HETUKH B MNPEAOTBPALICHUM U JICYEHUH T'E€HETHYECKUX
3a00s1€eBaHUI YelloBeKa.

JleMmoHcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. YetBepukos, H. B.
Tumodeen-Pecosckuii, H. M. BaBuiios.

Tabmumer  u cxembl:  «MOHOTHOPUAHOE  CKpEIIMBaHUE H  €ro
LUTOT€HETHYECKAs] OCHOBA», «3aKOH PACILEIUICHUS M €ro LUTOTeHETHYeCKas
OCHOBa», «3aKOH 4YHUCTOTHI Tamer», «JluruOpuaHoe  CKpelMBaHUE,
«lluTonornuyecknue OCHOBBI ~ JUTHOPUIHOTO  CKpeliuBaHus», «Meio3y,
«B3auMonencTBue aJuIeNbHBIX TEHOB», «l'€HeTHMYeCKne KapThl pPaCTECHH,
KUBOTHBIX U YeJIOBEKa», «I eHeTHKa moiyia», «3aKOHOMEPHOCTU HAaCJIEAOBAaHMS,
CLUEIUIEHHOrO0 ¢ mnoyiom», «Kapuorumel dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHYMBOCTIY, «MoaudukanuoHHas U3MEHUUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrKa rpymnin KpoBu», «MyTanmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: Mojeau-anIuiukauuu «MOHOTHOPUIHOE CKPEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JluruOpuaHoe ckpeniuBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl W MUKponpenapar «Jlpo3zoduna» (Hopma, MyTauu
(OopMBI KpBUIbEB U OKPACKH TeNa), repbapuii «I'opox mOCEeBHOIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlaGoparopnas pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOITPENapaTax».

JlaGoparopunas pabora Ne 6. «M3yuenwme MoaudUKAIMOHHON
MU3MEHYUBOCTH, IIOCTPOCHUE BAPUALIMOHHOIO PAIa U BAPUALMOHHON KPUBOW.

JlaGoparopnas padota Ne 7. «AHanu3 MyTanui y Apo30(uiibl Ha TOTOBBIX
MHKponpenapaTax».

[Ipaktuueckass padora Ne 2. «CocTaBlieHHME W aHaJIU3 POJIOCIOBHBIX
YEJI0BEKA.

Tema 7. Ceniekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekups Kak HayKa M Ipouecc. 3apoKACHUE CEIIEKIUN U TOMECTUKALIMS.
Yuenue H. WM. BaBuioBa 0 IEHTpax MNPOUCXOXKACHUS U MHOTo00Opazus
KYJIbTYPHBIX pacTeHHil. [IeHTpbI MPOUCXOKIECHUS JOMAITHUX KUBOTHBIX. COpT,
II0pPOJ1a, IITAMM.

CoBpeMeHHbIE METObI CeNEeKIMH. MacCoBBIN U MHAWBUIYabHBIN OTOOPHI
B CEJICKI[MU PACTEHUM W KUBOTHBIX. OIlEHKa dKCTepbepa. BIM3KOpOICTBEHHOE
ckpeuiuBanue — MHOpuUAWHT. Yucrtas nuHus. CKpelMBaHME YUCTHIX JUHUU.
I'erepo3suc, ninu rubpuaHas cuia. HeponctBeHHoe ckpenBaHue — ayTOPHUINHT.
Otnanénnas rulbpuamzanuss U e€ ycmnexu. VCKycCTBEHHBIH MyTareHes u
MOJIyYEHUE MOJUIUIONAOB. J[OCTMIKEHUSI CENEKUMHU PACTEHUM, KXUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHomorus kak oTpaciib MpOU3BOJCTBA. |'€eHHas MHXKeHepus. DTansbl
co3nanusa pexomOumHaHTHOM JIHK wu Tpancrennbix opranmsmon. Knetounas



uHxkeHepus. Kietounsle  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. OJKOJOTMYecKHe M 3tuyeckue mnpobdsnemsl. MO — reHetndecku
MOAUGUITIPOBAHHBIC OPTAHU3MBI.

JlemoHCcTpanuu:

IToptpetsl: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabnuipel U cxeMbl: kKapta «LleHTpbl TPOUCXOXKACHUS U MHOr00Opasus
KyJIbTYpHBIX pacteHuity, «llopombl aomamHUX KUBOTHBIX», «CopTa
KyJIbTYPHBIX pacTeHuit», «Otnanénnas rubpunuzanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomumionaus», «O0BEKTb OUOTEXHOJIOTUNY, «KitleTouHbie
KyJbTYpbl W KJIOHMpOBaHHe», «KOHCTpyHMpOBaHHE W TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHu, repoapuii «CenbCKoX03iCTBEHHBIC PACTCHUS.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypcusd «OCHOBHBIE METOJIBI U JIOCTHXKEHUS CEJEKIMA PACTCHUU U
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHIMIO,  IJIEMECHHYIO bepmy,
COPTOMCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SHUCTBO, JabopaTopuio
arpOyHUBEPCUTETA WM HAYUYHOTO [IEHTPA)».

11 KUIIACC

Tema 1. IBoJIIOLIHOHHAS 0HOJIOTHS.

[Ipenmoceuikn BO3HMKHOBEHMS 3BOJIIOHMOHHOM TEOPUHU. DBOJIOLMOHHAS
Teopusi U e€ MecTo B Ouosoruu. BinusiHue 3BONIIOLIMOHHON TEOPUH Ha pa3BUTHE
OMOJIOTHH U JPYTUX HAYK.

CBunerenscTBa ABOMIOLMU. [lane€oHTONIOrMYECKHE: MTOCIEAOBATEIBHOCTD
NOSIBJICHUS! BUJOB B MaJEOHTOJOIMYECKOM JIETOMHMCH, MEPEXOJIHbIE (POPMBI.
buoreorpaguueckue: cxoAcTBO U paznuuue ¢dayH U QIOp MaATEPUKOB U
OCTpPOBOB.

OMOpPHONIOTHYECKHE: CXOJCTBA M Pa3nyusi dMOPHOHOB pa3HbIX BHUJIOB
NO3BOHOYHBIX. CpaBHUTEIBbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYJIIMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OUOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METa0OJIMUYECKHUX MyTeH y Bcex
OpPraHU3MOB.

OpomonmonHas teopusi Y. JlapBuHa. Ilpeanochulku BO3HUKHOBEHUS
JapBUHM3Ma. J[BWKyIlME CHJIBI 3BOJIOLUMHU BHIOB 1o [lapBuHy (M30BITOYHOE



pa3MHOXEHUE  MpHU OTPaHUYEHHOCTH  PECYPCOB, HeonpeneaEHHas
U3MEHYUBOCTh, 00pH0Oa 3a CYIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) u €€ OCHOBHBIE MOJIOKEHHUS.

Muxkposomrorus. [Tonmynsiius Kak equHUIA BUIa U YBOJIOLUH.

JIBrkytire cuiibl ((paxTopbl) IBOJIIOLMK BUAOB B IPUpOe. MyTallMOHHBIHI
npolecc 1 KoOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIe BOJHBI U Apend
reHoB. M3onsuus u Murpanusi.

EctectBennblii 0TOOp — HampaBisoomui (QakTop 3BOMIONUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[IprcnocoO0aeHHOCT OPraHW3MOB KaK pe3ynibTar 3BoJiouuu. lIpumepsl
IPUCTIOCOOJIEHUH y OpraHu3MOB. ApoMop¢03bl U UAMOAAANTALIUY.

Bun wu BupooOpazoBanue. Kpurepuum Buaa. OcHOBHbIE (POpMBI
BH1000pa30BaHUs: reorpaduueckoe, IKOJI0THIECKOeE.

MaxkposBomornus. PopMbl  3BONIOLMU:  (PUTIETHYECKAs], JAUBEPreHTHAs,
KOHBEpreHTHasi, napajuienpHas. HeoOGpaTtuMocTh 3BOMIOIHH.

[Tpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyroias cnenuanu3anus. AanTUBHAsS pagdaiusl.
JleMmoHcTpanuu:

IToptpetsl: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanesckuii, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emJey,
«3apoIbIIi O3BOHOYHBIX )KUBOTHBIX», «ApxeonTepukcey, «Dopmbl 00pbObI 3a
cyumectBoBanue», «EctecTBeHHbli  0TOOp», «MHoOroodpasue  COpTOB
pacTeHu», «MHoroob6pasue IIOpPOA KUBOTHBIX), «ITormynsauumy,
«MyTanmoHHas U3MEHYUBOCTBY, «ApomMopdo3bl», «Mnnoanantanumy, «O0mas
nerenepauus», «JBwxymmue cuibl 3Bomouun», «Kaprta-cxema Mapuipyra
IIyTELIECTBUS 4. [apBunay, «bopbba 3a CYILLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmony», «l'eorpaduueckoe BHI000pa30oBaHUEY,
«DKOJIOTUYECKOE BHUI000PA30BAHUEY.

ObopynoBaHHe: KOJUIEKIIMSI HACEKOMBIX C PAa3JIMYHBIMUA TUIIAMHU OKPACKH,
HaOOp TUIOAOB U CeMsiH, KoJuleKuus «lIprumepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
AKUBOTHBIX», MOJIeNIb « OCHOBHbBIE HAMPABICHUS IBOJIIOIUNY, 00BEMHAS MOJIETh
«CTpOo€HHE roJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpaduueckass kapra mupa, KoiwieKuus «@DOpMbBI COXpaHHOCTHU
UCKOIAEMbIX KUBOTHBIX M pacTeHui», Mozenb ammukanus «llepexpéct
XpOMOCOM», BIaXHble Tpenapatbl «Pa3Butue Hacekomoroy», «Pa3Butue
JATYLIKW», MUKponpenapar «Jpo3odunay (Hopma, MyTauuu (GopMbl KPbUIBEB U
OKpAackKu Tena).



JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHnas padota Ne 1. «CpaBHeHHre BUIIOB MO MOp(]OIOornyecKkoMy
KPUTEPUIO».

JlabopatopHas paborta Ne 2. «Onucanue mpuUCIOCOOICHHOCTH OpPTaHU3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuHble TpPEACTaBICHUSA O 3apOXKACHUU KU3HU. HayuHble rumotessl
BO3HMKHOBEHHUS KU3HM Ha 3emiie: abWoreHe3 W MaHCHEepMus. XHUMHYECKas
ABONIOIUSA. AOMOTCHHBI CHHTE3 OPTaHMYECKUX BEIIECTB M3 HEOPTaHUYECKHX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBotounu. HavanbHbie
sTambel Ouosiormueckoit sBomtonuu. [unoreza PHK-mupa. dopmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HMKHOBEHHE MPOTOKJIECTKU. [IepBbie KIETKH U UX
sBOJIONMS. DOPMHUPOBAHUE OCHOBHBIX TPYIIT dKUBBIX OPTraHU3MOB.

PazBuTHe x)u3Hu Ha 3emuie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickass 3pbl. [laneosoiickas spa u €€ mHEpUOIbl: KEeMOPUKUCKHIA,
OPAOBUKCKHUH, CULITYPUHUCKHM, JE€BOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUNA, MEJOBOM.

KaiiHo3olickags 3pa u €€ mepuoAbl: TMAJCOTCHOBBINM, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepucTUKa KIIMMaTa ¥ T€0JOTHYECKUX MporieccoB. OCHOBHBIE 3TAlbl
ABOJIIOIIMU PACTUTEJIBHOTO U KUBOTHOrO MHpa. ApomMopdo3bl y pacTeHU U
KUBOTHBIX. [losiBNIeHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucteMa OpraHMYeCcKOro MHupa Kak OTpakeHHe 5BOJOIUU. OCHOBHBIC
CUCTEMAaTUYECKHUE IPYINIbl OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNoBeKa.  AHTpPOMNOJIOTMSl  Kak  Hayka. Pa3Butue
NPEICTABICHU O  MPOUCXOXKICHUM  4YeloBeKa. Mertoasl  M3y4YeHHUS
anTporiorene3a. CxoacTBa W pa3fiMuus  4YEJIOBEKa UM YKUBOTHBIX.
CucreMaTuuecKo€e MOJIOAKEHUE YETIOBEKa.

JBwxymue  cwibl  (dbakTopel) — aHTpomoreHe3a.  HacnemctBeHHas
W3MEHYMBOCTh M €CTECTBEHHBIH 0TOOp. OOIecTBEeHHBIN 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUNA TPYyAa, MBIIIJIEHUE, PEUb.

OcHOBHBIE CTaJAMM W BETBU OHBOJIOLIMHM YEJIOBEKA: AaBCTPAJIONUTEKH,
Yenosek ymensii, YenoBek mNpsamMoxomsumi, YenoBeKk HeaHAEPTalIbCKUU,
Yenosek pazymHblid. Haxonku MCKOMAaeMbIX OCTATKOB, BPEMsSI CYLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINECOUAHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalbHAs), MOHIOJIOU IHAS
(a3maTcko-aMepHuKaHCKas). UYepTbl MNPUCIOCOOJIIEHHOCTH — MPEACTaBUTENEH



YeJIOBEUECKHUX pac K YCIOBHUSM CyIIECTBOBaHUS. ENMHCTBO yenoBeUeCcKUX pac.
Kputuka pacuzma.

JemMoHCcTpanum:

[Moptpetsi: @. Peaun, JI. Ilactep, A. N. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuupr u cxembl: «Bo3nukHoBenue CoyiHeUHOU cucteMbl», «Pa3Butue
OpraHuueckoro wmupa», «PactutenpHas KieTka», «KUBOTHas KIETKay,
«IIpokapuoTnueckas kineTka», «CoBpeMEHHasi CUCTEMA OPraHU4YECKOro MUPAY,
«CpaBHEHUE aHATOMUYECKHX YEPT CTPOEHUS YEJIOBEKA U UYEJIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTMUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOTO 4YeNIOBEKay», «JIpeBHeiiune moan», «pesuue moan», «llepsoie
COBPEMEHHBIE JIOIN», «HemoBeYecKrue paco.

O6GopynoBanue: wmyispku — «IIpoucxoxaeHue  denoBeka»  (OIOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KDOMAHbOHIIA), CICTKU WM
U300paKEHUS KaMEHHBIX OpYAHMM NMEepBOOBITHOTO 4YesioBeKa (KaMHU-YOMIEPHI,
pyomita, ckpebiia), TeOXpOHOJIOTHYECKas Ta0numa, KouieKuus «DopMbl
COXPAHHOCTHU UCKOMIAEMbIX YKUBOTHBIX U PACTCHUIN.

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «M3yueHre UCKOMaeMbIX OCTATKOB PaCTCHUIA
Y KUBOTHBIX B KOJUIEKLIHSIX).

DKCKypcHsi « DBOJIOLHSI OPraHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WM KpaeBeAUYECKUN My3ei).

Tema 3. OpranusMbl 4 OKpYy:KaIIas cpeaa.

DKOoJIOTMA KakK Hayka. 3aJadyd ¢ pa3feiabl  JKOJIOruu. MeTobl
HKOJIOTUYECKUX UCCIETOBAHUN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YeJI0BEKa.

Cpenpl 0OMTaHMSI OPraHU3MOB: BOJIHASI, HA36MHO-BO3AYLIIHAs, TTIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akrtopsl. Kimaccudukamnus 3KOJIOTHUECKUX (PaKTOPOB:
abuoTnueckre, OMOTHYECKHE W AHTPOIOTEHHbIEe. JleHCTBHME SKOIOTMUYECKUX
(bakTOpOB Ha OPTAHU3MBI.

AOuoTrnueckue (hakTOopHI: CBET, TeMIeparypa, BJIAKHOCT.
®oronepuoausm. [lpucnocobnaeHus opraHu3MoB K JIEHCTBUIO aOMOTHYECKHX
¢daktopoB. buonornueckue puTMEI.

buotnueckue  daktoppl. Buabl  OMOTHYECKMX  B3aMMOJICHCTBUM:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuUMOMO3 U ero Gopmel. [lapaszutusm,
KOOMepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanu3M, HeWTpanu3M. 3HauyeHue OWOTHYECKUX B3aUMOJCHCTBUUN st
CYILIECTBOBAHMS OPTAaHU3MOB B IMIPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTHKU MOMyJsiiud. (OCHOBHBIE IMOKA3aTENH
MONYJISIUUNA: YUCIEHHOCTh, MJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJlnHaMyuka 4ucIeHHOCTH MOMYJISIIIUN U €€ perysius.

JdeMoHcTpanuu:

[optpetsr: A. 'ym6ompar, K. @. Pynbe, O. ['ekkers.

Tabmuips! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMian», «Cpenbl oOUTaHUS
opranu3zMoBy», «®otonepuoausmy», «llomymnsnun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJISIUU UHDY30puu-TyPenbkny, «[lumieBrbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThbl:

JlaGoparopnas padota Ne 3. «Mopdosornueckne 0COOEHHOCTH pacTeHUM
13 pa3HbIX MECT OOUTAHUSY.

JlabopatopHasi padora Ne 4. «BnusHuMe cBeta Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEYCa.

[Ipaktuueckas padora Ne 2. «Ilofcy€T MIOTHOCTH MOMYJISIIIUN pPa3HBIX
BHUJIOB PACTCHUIN.

Tema 4. CooOmiecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo06miecTBO opranu3MoB — OuoreHo3. CTpyKTyphl OHOIIEHO3a: BHUI0BAs,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHantsl. CBsi3u B
OMOILIeHO3E.

Dxosiornyeckue cuctembl (dkocuctemsbl). IloHsaTue 00 sKocHcTEME U
ouoreornieHo3e. DyHKIMOHATbHbIE KOMIIOHEHTBl 3KOCUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemIECTB M TMOTOK DSHEPIrUd B
skocucteme. Tpoduueckue (muiieBble) ypoBHU IKOCHCTEMBI. [IuieBbie nenu u
cetd. OCHOBHBIE TIOKa3aTeJM JKOCUCTEMBI: OWOMacca, MPOAYKIIHS.
DKOJIOTUYECKUE THUPaMUJIbl: MPOAYKIMU, YUCIEHHOCTHU, OuoMacchl. CBOMCTBA
HKOCUCTEM: YCTOWUMBOCTD, CAMOPETYJIsilus, pa3BuThe. CyKueccusl.

[IpupoaHbie SKOCHCTEMBI. JKOCHUCTEMBI 03€p U peK. IKOCHUCTEMA
XBOMHOI'O WM IIMPOKOIUCTBEHHOTO Jieca.

AHTpONOreHHBIE JKOCUCTEMBI. ATPOIKOCUCTEMBI. YPOOIKOCHCTEMBI.
buonornyeckoe u X03s1MICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpaszue kak Qaxtop ycroHuuBocTH 3KocucTeM. CoxpaHEeHUe
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYyenue B. U. Bepnanckoro o 6uochepe. ['panulibl, cocTaB U CTPyKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anbHONM 3KOCUCTEMBI. JlMHaAMUYecKoe paBHOBecHE M OOpaTHas CBS3b B
ouocdepe.



KpyroBopotsl BemectTB MU OUOT€OXMMHUYECKHE LHKIBI  HJIEMEHTOB
(yrnepona, azora). 30HaIbHOCTH OUOchepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Omochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ounocdepe. ['modabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymiecTBoBaHuE IPUPOABI u YeJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  OcHOBa  ycrtoiumBoctu  Ouocdeprl. OcHoBa
pallMOHAJIBHOTO YIPaBJEHUSI MPUPOAHBIMU PECypcaMyd U HMX HUCIOJIb30BaHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MIPUPO/IBI.

JemoHCcTpanum:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackuii.

Tabnuupr u cxembl: «IlumeBsie nenun», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpupoaubsie coobmiectBay, «llenu nutaHus», «IKojoruyeckas MUPamMuUIA,
«buocpepa wu yenoBek», «IKOCUCTEMA MIMPOKOJUCTBEHHOIO  JIECay,
«JKocUCTEMAa XBOMHOrO Jieca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpumMepHBIE aHTPOINOTEHHBIE BO3JACHCTBUS HA MNPUPOAY», «BaxHeiiune
UCTOYHUKH 3arpsi3HEHUSI BO3[yXa M TPYHTOBBIX BOJ», «IlouBa — BakHeWIIas
coctaBisitoniasi  Ouocdepnn», «DakTopbl Jerpagauud MnouBy», «llapHUKOBBIMA
adhdexty, «DakTopsl PaaMOAKTUBHOTO 3arpsisHeHUss Ouocdepni», «OoOIas
cTpykTypa Ouocdeps», «Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIH
sKpaH 6uocheps», «KpyroBopot yriepoaa B 6uochepe», «Kpyroopot azota B
MIPUPOIEH.

O6opynoBanue: Mojenb-anIuIMKanusa « TunuyHeie OMOLIEHO3bIY, repoapuid
«PactutenbHble  cooOmecTBa», koyekuun — «buouenos», «Bpenurenu
BOKHEUIITNX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJJIEKIIMH
pPacTeHHIl U KMBOTHBIX, MIPUHAJJICKANIUE K PAa3HbIM 3KOJIOTMYECKUM Tpynnam
onHoro Buja, Kpacnas xkuura Poccuiickoit ®enepaunn, HU300pakeHUS
OXpaHSIEMbIX BUJOB PaCTCHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJibTaTaM
OCBOGHHUSI OOYYalOIIMMHCS TPOrpaMM CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JIMUHOCTHBIX PE3yibTaTOB OCBOCHUS mpeamera «buomorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTaBIISIONIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCHICKOM TPaXJaHCKOW HWAECHTHUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSTEIIbHOCTH U CaMOOMNPEIEICHUI0, HAJTUYUE MOTHUBALMM K OOYYEHUIO
OMoJIOTHH, 1IeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha
OCHOBE KIJIOUEBBIX LEHHOCTEHW M HUCTOPUYECKUX TPAIULMUKA PA3BUTHUA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJACTBOBAaTbCSI B CBOCH  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTAHOBKaMHM, MPUCYIIUMHU CHUCTEME OHOJOTMYECKOro 0oOpa3oBaHUs, HATUUYUE
HKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

JInuyHOCTHBIE PE3yJIbTaThl OCBOCHUS IpeaMeTa «bHOJIOTUsD TOCTUTAIOTCS
B €JIMHCTBE Yy4Ye€OHOW M BOCHUTATEIBLHON JEATENBHOCTU B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKHMHM  COLUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHATHIMHU B OOIIIECTBE MPAaBUIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HaHMS,
CaMOBOCITUTaHUSA U CAMOPA3BUTHS, PA3BUTUSI BHYTPEHHEHN MO3ULIHNU JIUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY Tpyla M
CTapIieMy IIOKOJICHHIO, B3aUMHOIO YBaKCHHS, OEpPEKHOr0 OTHOIICHUS K
KyJbTYPHOMY HAaCJ€IWK0 MW TPagulUusIM MHOTOHAIIMOHAJIBHOIO Hapoza
Pocculickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buosorus»
JOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JTUYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALWN, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIIECTBa,
pacliMpeHue >KU3HEHHOTO OIbITa W ONbITa JESITEJIBbHOCTH B MPOIECCE



peanu3alui OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:kaaHCcKOT0 BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TO3WIUMA  OOydYaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJI€HA POCCUICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEATEIBHOCTU TPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33144, BHIMIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO MO3HUIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOJICH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COIIMAJTIbHBIM ITOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOILIECCE COBMECTHOI'O BBHINOJIHEHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB NPH OOCYXKIAEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA, YBaKEHUSI K CBOEMY HapOAdy, YyBCTBa OTBETCTBEHHOCTH TEpe
Ponunou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
MPOIILJIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIGHHE K TPUPOJHOMY HACJIEAUI0 M MaMsITHUKaM
MpUPOIbI, TOCTHX)EHUsIM Poccun B Hayke, MCKYCCTBE, CIIOPTE, TEXHOJIOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMHM B TO3HAHWHM 3aKOHOB
MPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexxaEHHOCTh, TOTOBHOCTh K CIy)KeHHUIO0 U 3amnure OTedecTBa,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CITIOCOOHOCTH OIIEHWBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;



OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMUTENSM, CO3JAHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOLICHHUI;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM NPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJTyuns:

NOHUMaHUE W peaju3anus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBOe  TUTaHUE, COOJIOJEHWE TUTMEHMYECKHMX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, pEryisipHas Qunyeckas
AKTUBHOCTb), OE€pEKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOUIIECHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHUE [IEHHOCTH TMPaBWI HWHIWBUAYAIBHOTO H KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUsX, YTPOKAIOIMIMX 370POBBI0O U IKU3HU
JIIOICH;

OCO3HAHME  TIOCIACACTBUM W  HENPUSATUS  BPEAHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTMBHOM JEATEIBHOCTA TEXHOJIOTUYECKON U COLUUAIBHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIAHUPOBATH u
CaMOCTOSITENIHO BBITIOIHATH TaKyIO AESATEIbHOCTD;

WHTEpEC K pasnuyHbiM cdepaMm npodhecCHOHATBHOM eATeTLHOCTH,
YMEHHUE COBEPINATh OCO3HAHHBIN BRIOOP OyayIieit mpodeccun u peann30BbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO Ha
NPOTSKECHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKHU 11eJ1eCO00pa3HOe OTHOIIEHUE K MPHUPOJIe KaK HUCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYyIleCTBOBAHUSI;



MOBBIIICHUE YPOBHS JKOJIOTMUECKOW KYJBTYpbl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNIKOB W OIIEHKU KX BO3MOXHBIX TOCIEICTBUNA IS
OKpYXarouen Cpebl;

OCO3HaHMWE TI00aTFHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM M IMyTel uX
pelIeHMUS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HAHUS W yMEHHUS TPU PEHICHUU TMPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
MIPUPOONOIL30BaHNEM  (COOIO/ICHNEe TPaBWJI  TOBEACHUS B  MPHUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHHWE PABHOBECHS B DKOCHCTEMaX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HETPUSATUE JCHCTBUN, NPUHOCALIUX BpENl OKpY)Karollen
MIPUPOTHON Cpesie, YMEHHE TTPOTHO3UPOBATh HEOIArONPHUITHBIC YKOJIOTHICCKUE
MTOCJICICTBHSI MPETPHHUMAEMBIX JECHCTBUN W TIPEIOTBPAIATh UX;

HAJIM4YUE Pa3BUTOTO  OAKOJOTHYECKOTO  MBIIUICHUS, DKOJIOTHYECKOU
KyJbTYPBI, OIbITA JACSITEIBHOCTA SKOJOTUYECKOW HANpaBIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSl UMU B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIBHON
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B TIPAKTHYCCKON  JIEATEILHOCTH
AKOJIOTHYECKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOHN MPAKTHUKK, OCHOBAHHOTO Ha JUAJIOTE
KYJBbTYp, CIOCOOCTBYIOIIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUpE;

COBEPIIICHCTBOBAHKE SI3BIKOBOWM M YHMTATEIbCKOM KYJIBTYPhI KaK CpeICTBa
B3aMMOJICUCTBHS MEX]TY JIFOJABMH U TIO3HAHUS MUDA;

MOHMMaHUe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUs €€ poiu B
(GbOpMHpPOBAHNY PAIMOHAIEHOTO HAYYHOTO MBIIIJICHUS, CO3TaHUH IIETOCTHOTO
MIPEICTAaBIICHUS 00 OKpYKAloleM MUPE KakK O €IUHCTBE MPHUPOIbI, YEIOBEKa U
oOIiecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeIIeHUH TpoOsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTH OHOJIOTHH TSI COBPEMEHHOM ITUBHITA3AIINH
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUITUHBI, CO3TaHHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TIIOOAIBHBIX AKOJIOTHYECKUX MPOOIeM
U oOecrieueHHs] Tiepexofa K YCTOWYMBOMY Pa3BHTHIO, PAIlMOHAIBEHOMY
WCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTaHIIApPTOB
KU3HH,



3aMHTEPECOBAHHOCTh B IIOJIyYEHUH OHMOJOTMYECKMX 3HAHUUH B LEISIX
HOBBIIEHUsST OOIIEH KYyJIbTypbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM  4YacTH  (YHKIMOHAJIBHOW  TPaMOTHOCTH  OOy4arommxcs,
dopMupyemoii mpu u3y4eHu ONOJIOTHH;

NOHMMAaHUE  CYHIHOCTM  METOJOB  IIO3HAHWS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh IMOJIyYaeMble 3HAHUS IS
aHanau3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEr0 MUpPA U MPOUCXOIAIIUX B HEM
U3MEHEHUH, YMEHUE JIeJ1aTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HA OCHOBE HAYyYHBIX
(aKkTOB ¥ UMEIOIIMXCSI TAHHBIX C LIEJIbI0 OTYyYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaAMOCTOATEIBHO MCHOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
pelieHus npobyieM B peaIbHbIX )KU3HEHHBIX CUTYalUsAX;

OCO3HAaHHE LIEHHOCTU HAyYHOM AEATEIBbHOCTH, TOTOBHOCTH OCYILIECTBIISITH
IIPOEKTHYIO U UCCIENOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeramnpeaMeTHbIe  pe3yJabTaThl ~ OCBOCHHUS  Yy4eOHOro  IpeaMmeTa
«buonorus» BKIIOYAIOT: 3HAYMMBbIE I (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJaromuxcst  MEXKIUCIUIUIMHAPHBIE  (MEXKIpPEAMETHBIC)  OOIIeHAY4YHBIC
MOHATHUS, OTPAKAIOIINE IEITOCTHOCTh HAYYHOW KapTHHBI MUpA M CIeHPUKY
METO/JOB TIO3HAHWS, HWCIOJIL3YEMbIX B €CTECTBCHHBIX HaykaxX (BeIIecTBO,
DHEPTHUS, SBJICHUE, TPOIECC, CHCTeMa, HAYYHBIA (hakT, MPUHIIUII, THIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT W JPYruX),  yHUBEpPCAJIbHBICE  ydeOHbIE  JICUCTBUS
(mo3HaBaTenbHBIC, KOMMYHHKATHUBHBIE, PETYJIATHBHBIC), 00ECIICUNBAIOIIIC
dopmupoBanre (PYHKIIMOHATLHONH TPAMOTHOCTH M COIMAJILHON KOMITCTECHIIUN
oOy4Jaronuxcsi, CIMOCOOHOCTh  OOYYalOIUXCS  HCIOIh30BaTh  OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U YHHUBEPCAIbHBIC
y4eOHbIe ICHCTBUS B TO3HABATEIILHON U COIMMAIBHON TIPAKTUKE.

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIEro
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBiajeHue  YHHBEPCAJbHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a30BbI€e JJOTHYECKHE I CTBHA:



CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJu3UpoBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHUU 3HAHUU MPUEMBI JOTUYECKOTO MBILUICHUS
(ananmuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 00O0OIIEHUs), PACKPHIBATH
CMBICTT OHOJIOTMYECKUX MOHATHM (BBIAEIATh MX XapaKTEpHbIE IPU3HAKH,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSAMU);

ONpENeNsaTh LEIN NEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LETSAMU;

UCIIOJb30BaTh OWOJIOTUYECKUE TOHATUS /s OOBSACHEHUS (aKTOB U
SIBJICHUM KUBOU IPUPOJBIL,

CTPOUTH JIOTMYECKUE PACCYXACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIC, IO
AHAJIOTUM), BBIBIIATh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJIEIbHBIE  CPEACTBA  JUIl  HPEACTABICHUS
CYLIECTBEHHBIX CBSI3€H M OTHOLIEHHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax,
a TaKkKe MPOTUBOPEYMH PA3HOTO POJA, BBIABICHHBIX B  Pa3IUYHBIX
MH()OPMAMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTEpUAIBHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBUE
pE3yNbTaTOB LIEJSAM, OLIEHUBATh PUCKHU MOCIEICTBUI N€ATETbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSIX peajbHOIO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX PoOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJIETh  HaBBIKAMU  Y4YEOHO-MCCIEAOBATEIIbCKOM W MPOEKTHON
JESTeIbHOCTH, HaBbIKAMH  pa3pelieHust MpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUs MPaKTUYECKUX
3a/1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB IMO3HAHUS;

UCIIOJIb30BaTh Pa3UYHbIE BHUIBI JEATEIBHOCTU MO MOJTYYEHUIO HOBOIO
3HAHUS, €ro MHTEpIpEeTaluu, MpPeoOpa3oBaHUI0 U MPUMEHEHUIO B YYEOHBIX
CUTYalUsX, B TOM YUCIIE IPHU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

(¢opMupoBaTh  HAyuyHbI  TUN  MBINUICHUS,  BIAJCTh  HAy4YHOH
TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATUIMHU U METOJAMHU;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEeSATENbHOCTU U KU3HEHHBIX CUTYalUsX;



BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3W U AKTYaJIU3UPOBATH 3ajauy,
BBIIBUTaTh TUIOTE3Y €€ PEICHUs, HAXOIUTh apryMEHThI JJIs J1I0Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMETPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHYECKH OLEHUBATh HMX JIOCTOBEPHOCTh, IPOTHO3UPOBATH WU3MEHEHHE B
HOBBIX YCJIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYAI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh IIEJICHANIPABICHHBIN MOMCK MEPEeHOca CPEJCTB U CIIOCOO0B
JEHCTBUA B MPOPECCUOHAIBHYIO CPEY;

YMETb NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYIO 00JacTu
KU3HEACSITEIbHOCTY;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJCH, IIPEAIaraTh OpUTHHAIBHBIC TIOAXObI M PEIICHHUS,
CTaBUTh MPOOJIEMBI U 337a4H, T0IYCKAIOIINE albTEepPHATUBHBIC PELLICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHPOBATbCS B PA3NUUYHBIX HCTOYHMKAX HH(opMauuu (TEKCTe
y4eOHOro MOCOOMsl, HAay4YHO-NONYJSIPHOM  JUTEparype, OHOJOTHMYECKHX
CIIOBapsiX M CIPaBOYHHKAX, KOMIBIOTEPHBIX Oa3zax naHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh MH(MOPMALIMIO PA3NUYHBIX BHJIOB U (GOpPM MpEACTaBICHUS,
KPUTHYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(GbopMyITHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI TIPH MMOUCKE U
oTOOpe Ouojoruueckol uWHQpOpMaIMu, HEOOXOAUMOW Jisl  BBIOJTHEHUS
y4eOHBIX 3a/ad;

npuoOpeTaTh OMBIT MCIOJIb30BaHUS MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTMH, COBEPILIEHCTBOBaTh KYJIbTYPY aKTHUBHOTO  HCHOJb30BaHUs
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANBHYIO (OpMYy MpEACTaBICHUS
ouonornueckor uHMopmanuu (cxembl, Tpaduku, AUArpaMMBbl, TaOIUIIBI,
PUCYHKH U JAPYroe);

HCIIOJIb30BaTh HAyYHBI $3bIK B KauecTBE CpeAcTBa Ipu padore ¢
Ouonoruyeckod wuHpoOpMaIUMed: TPUMEHATh XUMUYEeCKue, (U3MYECKUEe U
MaTE€MaTUYECKUE 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
UCIOJIb30BaTh M MPeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HaTJIsTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAaHUS W 3allUTBl  WH(pOpMaImH,
UH(OPMAIMOHHOW O€301aCHOCTH JINYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU A€HCTBUSIMM:

1) ob1enne:



OCYIIECTBISATh KOMMYHHUKallUM BO BceX cdepax KHU3HH, aKTUBHO
y4acTBOBaTh B JUAJIOT€ WU JAMCKYCCHUU IO CYHIECTBY OOCYXkIaeMOHl TeMbl
(yMeHHE 3amaBaThb BOIIPOCHL, BBICKa3bIBATh CYXKJIECHHS OTHOCHTEIBHO
BBIIIOJIHEHHSI TIPEIaraéMoy 3aJjauk, YUYUThIBATh HHTEPECHI U COTJIACOBAHHOCTh
HO3UIMKM JPYTUX YYACTHUKOB JIMAjIora Uili IUCKYCCUN);

pacrno3HaBaTh HeBepOaJbHbIE CpeACTBa OOILIEHUS, NMOHMMATh 3HAYEHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaIUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMH CTIOCO0aMU OOIICHHS ¥ B3aUMOICUCTBUS, TOHUMATD
HAMEpPEHUs JApPYIHX JIOAEH, MpOSABIATH YBAXKUTEIBHOE OTHOIICHHE K
co0eceIHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCHOJb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

NOHMMaTh W MUCIOJIB30BaTh  IIPEUMMYIIECTBA  KOMAaHJHOW U
UHAMBUYAJIbHOM  paboThl MpU  peleHUH OUOJIOTUYECKOW  MpoOseMsl,
000CHOBBIBaTh HEO0OXOAUMOCTD IIPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICHCTBUS IPU pELIEHUHU Y4eOHOU 3a1a4u;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEMN Ka)A0T0 4jeHa KOJJIEKTHBA;

MPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH MU
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKCHHIO: COCTABJIATH IUIAH JCHCTBUU,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KadyeCTBO CBOETO BKJIAJa M Ka)KAOTO yYaCTHHKAa KOMAHJbI B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TO3ULIUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPAaTErMUYECKOE IIOBEJIECHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh MHUIIMATHBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAaHUS ISl BBIBICHHS NPoOJieM U HX
pEIIeHNUs B )KU3HEHHBIX U YUEOHBIX CUTYAIHUIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWM 1EJEBbIE U CMBICIOBBIC
YCTAaHOBKHU B CBOMX JICHCTBUAX U MOCTYIKAaX MO OTHOILIECHUIO K dKUBOU MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYXKAIOIIUX;



CaMOCTOATENIBHO  OCYIIECTBJIATH  IIO3HABATEIBHYIO  JEATEIbHOCTD,
BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (HOpPMYIHpOBaTh COOCTBEHHBIE 3ajaud B
00pa30BaTENbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAILHUX;

CaMOCTOSITENIbHO COCTABJISATh IIJIaH pEHICHUS TMpoOJeMbl C Y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMUI;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacmidpsaTh paMKu ~ y4eOHOro  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTEHUM;

Jenatb ~ OCO3HaHHBIA  BBIOOpP,  apryMEHTHpOBAaTH  €ro,  Oparthb
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIoCcOOCTBOBAaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX O0JIACTSIX 3HAHWI, MOCTOSHHO MOBBINIATH CBOW 0OOpa30BaTENIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTh KOPPEKTHUBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMU TI03HABATEIbHON pediIeKcur Kak OCO3HAHMS
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IPOLECCOB, MX PE3YJIbTATOB H
OCHOBaHUM, UCIOJI30BaTh MPUEMBI pedIeKCHu sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLICHUBATh PUCKH W CBOEBPEMEHHO MPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

3) npuHsATHE Ce0Osl U APYTUX:

MIPUHUMATh ce0sl, MIOHUMasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeSATENBHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduueckue s y4eOHOro mpeaMera
«buosnorus» Hay4yHbIe 3HAHUWS, YMEHHUS U CIOCOOBI JNEWCTBUN MO OCBOCHUIO,
UHTEpNpETallMd ¢ MNpeoOpa3oBaHUIO 3HAHWM, BUJBI ACATEIBHOCTH TIO



MOJIYYCHUIO HOBOI'O 3HAHMS M MPUMEHEHUIO 3HAHMM B Pa3IUYHBIX Y4eOHBIX
CUTyalUsX, a TakK€ B PEaJbHBIX >KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
ouonorueil. B mporpamme npeaMeTHble pe3yabTaThl MPEACTABICHBI M0 TojaM
00yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO NpenmMeTta «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUM O MECTe€ M POJU OHUOJOTHMH B CHCTEME
HAyYHOTO 3HAaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBpPEMEHHOU
€CTECTBEHHO-HAYYHOU KapTUHBI MUpPa U HAy4HOI'O MHPOBO33PEHUS, O BKIAJE
POCCHHCKUX U 3apyO€XHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE OHOJIOIHH,
(GYHKIIMOHATBHOM IPAMOTHOCTH Y€JIOBEKA JIJIsl PEIlICHUS )KU3HEHHBIX 33]1a4;

YMEHHUE paCKpbIBAaTh COJEpKaHHE OMOJOTMYECKHX TEPMUHOB M MOHSTHIL:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), TOMEOocTa3 (CaMOperyJyslius), YpOBHEBas OpraHU3alUs >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penpoaykuus), HACJIEJCTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAs, IEHTpajbHas J0TMa MOJIEKYJIsIpHOW Ouosnoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 ieHTpax MHOTO00Opa3us u
IPOUCXOXKJEHUS KyIbTypHbIX pactenuid H. . BaBunosa), omnpenensith
TPaHUIbl UX MPUMEHUMOCTH K KMUBBIM CUCTEMAaM;

yYMEHHUE BIAJETh METOIAMHU HayYHOTO MO3HAHUS B OMOJIOTUN: HAOII0IEHUE
Y OIIMCAHME )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHNE
OMOJIOTMYECKOrO  IKCIEPUMEHTAa,  BBIJBUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYUHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pPE3yJbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHMI, TEOPUH U 3aKOHOB, YMEHHE
JienaTh BBIBOJIbI HA OCHOBAHUU IMMOJIYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLIECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
U DYKapUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTHU
MpoLeccoB: 0OMEHa BEIECTB U MPEBpAIlCHUs YHEPTUU B KIIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JIHEPreTUYecKoro oOMeHa, XEMOCHMHTEe3a, MHUTO3a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOKEHUS, WHIWBUAYAJIBHOTO PAa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATh MOTyYEHHbIEC 3HAHUS JUI1 OObSICHEHUST OMOJIOTHYECKIX
IIPOLIECCOB U SIBJICHUM, JJIsl IPUHATUS IPAKTUYECKUX PELICHUU B [IOBCEIHEBHOU
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 370POBbS U 3/10POBbS
OKPYXAIOIUX JIOJeH, COOJIOJIEHHs HOPM TI'PaMOTHOIO TIOBEIEHUS B
OKPYXKaIOIIeH MPUPOTHOHN Cpene, MOHUMaHue HeOOXOAMMOCTH HCTIOIh30BAHMUS



JTOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJIOTHH JUIsl palliOHATBHOTO
IPUPOAOIIOIB30BAHNS;

YMEHHE pellaTh >JIEMEHTapHblE T€HETUYECKUE 3aJa4yd Ha MOHO- H
IUTUOPUTHOE CKpEIIMBAaHME, CIEIUICHHOE HACIEIOBaHUE, COCTABISTH CXEMBI
MOHOTHOPUIHOTO CKPEIIMBAHUS IJIs1 IPECKA3aHMS HACJIEIOBAHUS PU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHYECKUE PabOThI, COOMIOAAThH
npaBuia npu padbore ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHUYECKA OIICHUBATh W HWHTEPIPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOUAIOIIYIO TICEBJIOHAYYHbIE 3HAHUA U3
pa3IMYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uWHGOpMAIMKM, HAyYHO-
MOMYJIIPHBIC MaTePUAJIbI), STUICCKUE aCIIEKThl COBPEMEHHBIX HMCCIEAOBAHUHN B
OuoNI0THH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHUE CO03/]aBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass OuojorHueckyr0o HMHGOPMAIMIO U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTOJIB30BATh MOHATUWHBIN anmapar OuOJIOTHH.

[IpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeaMera «buonorus» ¢ 11
Kjlacce TOJDKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTh 3HAHUM O MECT€ W pOJIM OWOJIOTUM B CHCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (OPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpPAa W HAYYHOTO MHPOBO33PEHHUSA, O BKIIAJE
pPOCCHUUCKUX ¢ 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA VISl PEIICHUS KU3HCHHBIX 3a71a4,

YMEHHUE PaCKpbIBATh COECpKaHUE OMOJIOTUYECKUX TEPMUHOB U TMOHSTHIA:
BUJl, TOMYJSAMA, TeHOGOHM, DOBOJIOUUSA, JBIKYIIHME CHIbl ((HaKTOpHI)
ABOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BHUJ1I000pa30BaHUE,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOAYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI,
IETH MUTaHUs, YKOJOTUUECKas MUpaMuIa, OMOreorieHo3, Onocdepa;

YMEHUE W3JIaraTh OWOJIOTHYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs DBOJIONNH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoasiieBoro cxonactea K. M. bapa, uepenoBanust TJIaBHBIX HANpaBiICHUN U
nyteit sBomtonnu A. H. CesepioBa, yuenust o o6uochepe B. U. Bepuaackoro),
OTIPEENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJCTh METOIaMHU HAYYHOTO TMO3HAHUS B OMOJIOTUN: HAOIIOIeHE
Y OIMCAHKE JKUBBIX CUCTEM, MPOIIECCOB U ABJICHUHN, OPraHU3allvs U TPOBEICHHE
OMOJIOTUYECKOTO  DKCIECPUMCHTA, BBIJIBIKCHHE  THIIOTE3bI,  BBISBICHHUC
3aBUCUMOCTH MEXIY HCCICAyeMBbIMH BEIMYMHAMH, OOBICHECHUE TOIYYCHHBIX



PE3yNbTaTOB, UCIIOIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHUE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJCIATh CYIMIECTBEHHBIC MPU3HAKU CTPOCHUS OMOIOTHYCCKUX
O0OBEKTOB: BHJIOB, TOMYJSAINWNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreoIIeHO30B M JKOCHUCTEM, OCOOEHHOCTH TMPOIECCOB: HACIEACTBEHHOMN
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1I000pa30BaHuUs,
MPUCTIOCOOJICHHOCTA OPTaHW3MOB, JEUCTBHUS DKOJOTHYECKUX (haKTOPOB Ha
OpraHU3Mbl, TEpEeHOCa BEMIECTB W TIOTOKA OJHEPTUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B DKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€OXMMHUYECKHX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJIYyYCHHBIC 3HAHUS JUIsI OOBSICHEHUS OMOJIOTMUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATHS TPAKTUYECKUX PELIEHUN B OBCEIHEBHOU
KU3HU C LEeJIbl0 obecriedeHus] Oe30MacHOCTH CBOETO 3J0POBbS M 30POBBS
OKPYXAIOIUX JIIOJIeH, COOJNIO/IEHHs HOPM TIPaMOTHOTO TIOBEJEHUS B
OKpY XKalolllel MPUPOTHON cpelie, MOHUMaHue HeOOXOAMMOCTU HUCTIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOM ouonoruu LTSI PaIMOHAIIBHOTO
MIPUPOIOTIOIH30BAHHSI,;

YMEHHE peliaTh 3JIEMEHTapHbIe OWOJIOTUYECKHE 3aJadud, COCTaBIISAThH
CXEMBI ITIepeHOCca BEIIECTB M SHEPTHH B AKOCHCTEMaX (I[€MU MUTaHus);

yYMEHHUE BBITIOJHATH J1a00OpaTOPHBIE U MPaKTUYECKUE padOThl, COOIIONATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0OBAHUEM;

yMEHUE KPUTHUYCCKH OIICHUBATh W HMHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTHYECKOTO COJEpP)KAHUS, BKJIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMK, HAy4IHO-
NOMyJISIiPHBIE ~ MaTepHayibl), paccMaTpUBaTh TJOOATBHBIE JKOJIOTHYECKHE
Mpo0JIEMBbI COBPEMEHHOCTH, (DOPMHPOBATH 10 OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO;

yMEHHUE CO03/7]aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHHUS,
00001asi OMONOTHYECKYyI0 HWH(OpMAIMI0O W3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HU(pPOBHIE)
Ne ni/mn IIpakTH4eckune
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI
bubmuoreka [JOK
1 b 2 :
MOTIOTILL Kak Hayxa 05 https://m.edsoo0.ru/7f41c292
2 JKuBbIE CHCTEMBI U UX OpraHU3aus 1 bubmorexa LHOK
p H https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 K 6
VSHEACATEILHOCTE TICTRH https://m.edsoo.ru/7f41c292
5 PazmHOXEeHME M MHIMBUAYAIIBHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYUBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
8 Pesepeiioe spens 1 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 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 KITACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m IIpakTH4eckune
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
bu6nmmoreka [IOK
! IBOMOIHOKKs OnONOrHs 9 . https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHNE U Pa3BUTHE KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 Oprauu3sMel 1 OKpyXkarouias cpesia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
4 Coo0riecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fA1cc74
bu6nmorexa LIOK
P 2
> C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I1O 34 95

I[TPOT'PAMME



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 IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ara uuppoBbIe
Nen/m = Tema ypoka IIpakTuyeckue A p
Bcero U3y4eHusi o0pa3oBaTe/bHbIE
padoThI
pecypcsbl
bubmuorexa [JOK
1 buosorus B cucreme Hayk https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Meto/1bl TO3HAHUS KUBOU IPUPOIBI.
[IpakTuueckas padorta Ne 1 bubnuorexa [JOK
2 0.5
«Mcnonp30BaHKe pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3YYEHUH OMOTOTUYECKIX 00BEKTOBY
3 buonornueckue cucremsl, MpoOLECCHl U UX bubnuoteka [JOK
H3y4yeHue https://m.eds00.ru/863e6564
4 XUMUYECKUH cocTaB KieTku. Boga u bubmuorexa [JOK
MHHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6nmoreka [JOK
5 b .C 0
S LOCTAR | CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopatopHas padora Ne 1
6 «M3yueHne KaTauTHYECKOW aKTUBHOCTH 0.5 bubmmorexa [JOK
e ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTasasbl)»
7 VYrnesonasl. JIunuaer bubmorexa LOK

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

bubmuorexa [JOK

H .AT®
8 YIGICHHOBBIC KHCIOTHL https://m.eds00.ru/863e6d5c
9 HcTopus u MeToabl U3y4EHUS KIETKU. bubmumoreka [IOK
Knerounas teopus https://m.eds00.ru/863e6e88
10 KieTka xak 1enocTHas )KuBas CHCTEMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
JlabopartopHnast pabora Ne 2 «3yuenue
PatopHazi p . v bu6mmoreka [IOK
CTPOCHHUS KJIETOK PaCTCHUM, )KHBOTHBIX,
11 5 5 - 0.5 https://m.eds00.ru/863e6ff0
TPHDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIHCaHUE)
bubmuorexa [JOK
12 0 0
(JOMen BelecTs WM METabon3M https://m.eds00.ru/863e766¢
bu6nmoreka [JOK
1 O} . X
3 OTOCHITTES. ACMOCHIHTES https://m.eds00.ru/863e7c98
bu6nmoreka [JOK
14 C) i 00
HEPTETHHCCIH OOMEH https://m.edso0.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [lenenue
KJeTku. Muto3. Jlabopatopnast pabora Ne 3
15 «Habmroaenue MUTO3a B KJIETKAX KOHYHMKA 0.5 bubmmorexa [TOK
' https://m.edsoo.ru/863e7dc4
KOpeIKa JTyKa Ha TOTOBBIX
MUKpOTIpernaparax»
16 buocuntes 6enka. Peakuust MaTpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.edso0.ru/863e796e
bubmuoreka [JOK
17 T —
pasCIAIIA — OHOCHHTES Oenka https://m.edso0.ru/863e796e
18 Hexnerounslie GopMbl )KU3HU — BUPYCHI 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

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

bubmuoreka [JOK

19 DopMBI pa3MHOKEHHSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue M pa3BUTHE TOJIOBBIX KICTOK.
OmnonotBopenue. Jlaboparopras padbota bubnnoreka [JOK
21 0.5
No 4 «3yuenune CTpOCHHUsI MOJTOBBIX KIETOK https://m.eds00.ru/863e81b6
Ha TOTOBBIX MHKPOTIPEIIapaTax
22 NuanuBuyanbHOE pa3BUTHE OPTAaHU3MOB bubmorexa HOK
ABIIY p p https://m.eds00.ru/863e8436
93 ['eneTnka — Hayka 0 HaCJIEICTBEHHOCTH U bubnnoreka [JOK
W3MEHUYHUBOCTH https://m.edso00.ru/863e8612
24 3aKOHOMEPHOCTHU HACIEA0BaHUS bubnmnorexa [JOK
MPU3HAKOB. MOHOTHOPUHOE CKpEIIUBaHUE https://m.eds00.ru/863e8878
o5 JurnbpuHoe ckperyBaHue. 3aKOH bubnnoreka [JOK
HE3aBUCHUMOI'0 HACIEAOBAHUS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HaclIeI0BaHNE MMPU3HAKOB.
Jlaboparopnas padota Ne 5 «3yuenue
26 e3 JIIZ,TaTF;B M(f)HOFI/I6 HUHOTO I/}IIII 0.5 bubmorera [JOK
pesy puA ' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HUITBI
Ha TOTOBBIX MHUKpOTIpErapaTax»
97 I'enetuka moma. HacnegoBanue nmpu3HakoB, bubnmoreka [JOK
CIIEIIJIEHHBIX C II0JIOM https://m.edso00.ru/863e8c60
08 N3menunBocTh. HenacnenctBenHas 05 bubmuorexa [JOK

n3MeH4YMnBOCTh. JlaboparopHas padota Ne 6.

https://m.edsoo.ru/863e8efe



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
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https://m.edsoo.ru/863e8efe

N3zyuenne MmoupuKamoHHON
W3MEHUYUBOCTH, TIOCTPOCHUE
BapHUAIMOHHOTO PsAJia ¥ BAPUAITIOHHOMN
KPUBOI»

HacnencrBenHass "3BMEHYMBOCTb.

29 Jlaboparopnas padota Ne 7. «AHanu3 1 05 bubnnoreka [HOK
MyTalui y 1po30(UIIbl HA TOTOBBIX ' https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax

bubmuorexa [JOK

30 Perteritka vienoneia 1 https://m.eds00.ru/863e8d78
PesepBHEIi ypok. O000IICHHE 1O TEME

31 «HacnencTBeHHOCTh U U3MEHUYHBOCTh 1
OpPTaHHU3MOBY

bu6nmoreka [JOK

32 Ceeiuis Kak Hayka i MpoLece 1 https://m.eds00.ru/863e9214

33 MeToapl U JOCTHKEHHS CENEKIINN 1 bu6nmoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buorexHonorus kak orpaciib Ipou3BOJACTBA 1 bubmmorexa [JOK

https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O0 34 4

I[TPOTPAMME



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

KonuyecTBo yacos DJIEeKTPOHHbBIE
Nen/m Tema ypoka IIpakTH4eckune Aara tupposhie
Bcero U3ydeHusi o0pa3oBaTe/bHbIe
padoThI
pecypcsbl
1 OBOIIOLMSA U METOABI €€ U3YyUCHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 HcTopus pa3BuTHS npeAcTaBIeHUl 00 1 bubnuorexa [JOK
3BOJIIOLUHU https://m.edsoo.ru/863e9570
bu6mmoreka [IOK
3 Mikposeosorus L https://m.edsoo.ru/863e9cle
[Tonynsus Kak 31eMeHTapHasi €IMHULA
4 BUJa U BomoImH. JlabopaTopHas pabota 1 05 bubnuoteka [JOK
Neo 1 «CpaBHeHue BUIOB 1O https://m.eds00.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPUIO»
5 JIBuoKky1iue cuibl (31eMeHTapHbIe 1 bubnnoreka [JOK
(bakTOpBl) IBOIOLUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHBI 0TOOp 1 €ro GopMbI 1 https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanue. JlabopaTtopHas pabora 1 05 bubnuorexa [JOK
Ne 2 «Onucanue npucrnocobIeHHOCTH https://m.edso00.ru/863e9fde
OpraHu3Ma 1 €€ OTHOCUTEIIBHOTO
XapakTepa»
8 Hanpasnenusa u myTd MakpO3BOJIOIUN 1 bubnmuorexa [JOK



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

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

9 HeobpaTtumocTs 3BOIIONNN
10 Ucrtopus xxu3nu Ha 3emiie 1 METObI €€
U3Y4EHUS
1 ['unore3bl NpouCcX0XKAESHUS )KU3HU Ha bubmumoreka [IOK
3emie https://m.edso0.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIie 1o 3pam U bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA. Bu6morexa LIOK
13 [TpakTuueckast padorta Ne 1 «I/Isz/quI/Ie 0.5 httos://m.edsoo.ru/863eaghe
MCKOIIA€MbIX OCTATKOB PaCTEHUM U
JKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHasl cucTemMa OpraHu4ecKoro bubnuoteka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEeHE3) bubmorexa HOK
https://m.edso00.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) bubnnoreka [JOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINY YEJIOBEKA
18 Yenoseueckue pachkl U IPUPOIHbIE bubnnorexa [JOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea?2
PeseprubIit ypok. O600111eHIE TIO TEME
19 «Bo3HUKHOBEHWE U Pa3BUTHE KU3HU HA
3emie»
20 DKOoJIOoTHs Kak HayKa



https://m.edsoo.ru/863e9c1e
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

Cpenpl 00uTaHUs U HKOJIOTHYECKUE

bu6mmoreka [IOK

21 baxTops https://m.edsoo.ru/863eafec
Aobuotndeckue (aktopsl. JlaboparopHas
paborta Ne 3. «Mopdonornueckue
29 0COOEHHOCTH PACTEHHI U3 Pa3HbIX MECT 05 bubnnoreka [HOK
obutanusy. JlaboparopHas padora Ne 4. https://m.edsoo.ru/863eb10e
«BrnusiHEE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa»
bubmuorexa [JOK
23 buomiieckne GaxTopu https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
24 nonyssinuu. [Ipakruueckas padora Ne 2 05
«IToaCY€T MIOTHOCTH NOMYJISALIMI Pa3HBIX
BHJIOB PAaCTCHUI»
bu6mmoreka [IOK
25 Coo01iecTBa OpraHu3MoB — OUOIEHO3 https://m.edsoo.ru/863eba6a
bu6mmoreka [IOK
26 DKOJIOTUYECKHE CUCTEMBI (3KOCUCTEMBI) httos://m.edsoo.ru/863eba6a
OCHOBHBIE TIOKA3aTEeIH YKOCUCTEMBI.
27 Oxonorudeckue nupamuabl. CBoiicTBa bubmmorexa [OK
https://m.edso00.ru/863eb5fa
skocucteM. Cykieccus
28 [TpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbHas sxocucTeMa bubnuorexa [IOK
3emiun https://m.edsoo.ru/863ebb5e
bu6nmoreka [JOK
31 3aKOHOMEPHOCTH CYIIECTBOBAHHS

https://m.edso0.ru/863ebd16



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

ouocdepsr

32 YenoseuecTBo B Onocdepe 3eMiaun 1
33 Cocy1iecTBoBaHUE TPUPOIBI U 1 bubnnorexka [HOK
4yeJ0BeYeCcTBa https://m.edsoo.ru/863ebale
34 PesepBHbIil ypok. O000IICHIE TEMBI 1
«Co00111eCTBa U IKOJIOTUYECKUE CUCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus, 10 xknacce/ [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u n1p.;
ITon penakuueit [laceunuka B.B. AknmonepHoe o611ectBo «31aTenbeTBo
«ITpocsenienue»

* buonorus, 11 xknacc/ [Taceunuk B.B., Kamenckuii A.A., PyouioB A.M. u nip.;
ITon penakuueit [laceunuka B.B. AximonepHoe o611ectBo «31aTenbeTBoO

«ITpocBenieHue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. YueOnuk —Ilaceunuk B.B., Kamenckuit A.A., PyouioB A.M. u ap/non pex.
[Taceunux B.B.- M.: IIpocsemenue, 2023 r.

2. Ypoxu 6uomnoruu B 10 (11) xnacce. Pa3pépuyroe mianupoanue. [lumenon
A.B. fpocnaBnb «Akanemus pazsutus», 2021r.

3. O6mas 6uonorus. [loypounoe mianupoBanue. 11 kimacc. Metonuueckoe
nocobue. Kynés A.B. Cankr-IlerepOypr «Ilaputery, 2023r.

4. buonorus. 11 knacc. Hecrannaptasie ypoku. [logny6nas JI.b. Bonrorpan
«Kopudeit», 2022r.

5. buonorus B Tabnunax s 6-11 kinaccos. Hukumos A.W. u np. Mocksa
«Mnekcay, 2023r. O6uias 6uonorus. [loypounslie Tectsl u 3aganus. 10-11

kiaccel. Jlepnep I'.1. «AxkBapuym», 2000r.



6. O6mas 6uosnorus. Tectossie 3aganus. 10-11 kmacc. Cremanos U.A.
Mocka «HoBbIi1 yueOHMK»,2023T.

7. O6mas ouonorus. Tectol. FOnyc6aeB b.X. MockBa «Apktuy», 2023r.
8. Tectr1. buosorus. 11 kinacc. BapuaHThl ¥ OTBETHI IICHTPAITM30BAHHOTO

TecTupoBanusi. Mocksa, 20231

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru
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