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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJOTHMH TEOPETHUYECKYIO OCHOBY IS
OTIPEJICICHHUS] TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4eOHOTO MpeaMeTa
«buosiorus» CcocTaBWIM: KOHIENTyalbHble TonoxkeHus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcollepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBIITYCKHUKOB, TTOJIOXKEHUS 00 OOIUX MENIIX U
MPUHINNAX, XapPaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMoIornu, €€ 3HAYCHUH B NTO3HAHUU >KHUBOUW MPUPOBI U 0OECIICUCHUH
CYIIIECTBOBAaHMSI YelloBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKCHUSM,
oTnpeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuyeOHOoro nmnpeamera «buosorus», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp’)KaHHMe, €ro CTPYKTYpY, pacupeielieHue Mo pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh M3YUYEHUsI YUEOHOTO MaTepuana ¢ yu4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaromuXCs.

B nporpaMmme 1o OuoOJIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyuyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOydYaloIMXCSd MO OCBOCHHIO COJACpKaHUSA
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, FKOJOTUUYECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpUpPOJIHON cpeje.
[TosTOMYy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPUM, a Tak)Ke 3HAHUM O
CTPOCHHUH JKUBBIX CUCTEM PA3HOT0 paHra M CYIUIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUUN B TTOBCEHEBHOM KU3HU TSI PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NPOQUIAKTUKK HACIEACTBEHHBIX 3a00JIeBaHMUN 4YesOBEKa, MEIMKO-
Te€HEeTHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIaAHON HANPaBIECHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO O0OecreueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHOTO OHOJOTHYECKOrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, YKOJOTUYECKOTO MBILIUICHHS], IEHHOCTHOTO OTHOIIECHUS K dKUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX Y  HWH(POPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aroluecs: TOJKHBI OCBOMTH 3HAaHUWA W YMEHHs, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l pOpMUpOBaHUS
MIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe COAEpKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOUIUE COJAEpKATENbHbIE JIMHUU: «bruonorus kak Hayka. MeTozasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp u3yuenuss ydueOHoro mpenmera «buosorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaxX, CIyKalluX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIHMOHAJIBLHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATEIIBHOCTH YEJOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKH MOCJIEACTBUM CBOEH JESITEIRHOCTH IO OTHOILLICHUIO K OKPYKAIOIIEeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0S3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOJSAIIUM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHME OBYUYEHUASA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOM TIPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTMCaHuE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. {apBun, I'. Mennens, H. K. Konbros, k. Yorcon n @. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Jcmosb3oBaHME pas3iIUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 MX OPraHHU3aALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YpOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKUI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHepanbHbIC BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BelIeCTB B KieTke. [loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TE€pBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUUHAS CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonormyeckue
¢byHKIIUN OETIKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KinerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHJIPHUH, IUIACTUJIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: siaepHas o0o0uKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacripeneneHue XUMHUYECKMX 3JEMEHTOB B HEXKHUBOHM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. [JHK», «Ctpoenue Monexybl



AT®», «CtpoeHue 3yKapuOTUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «l3ydyeHue CTpoeHHsS KIETOK paCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEPreTUuecKuid OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHblid. Pois depmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®orocunTte3. CperoBas U TeMHOBasg (a3bl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIOIUe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPTrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOgHOE OKHUCIIEHME, WA KIETOYHOE
JIbIXaHHE. OkucnuTenbHOE dhochopunupoBaHnue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnm pacrteHuid, XWBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuid, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbd nukin Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KieTouHblii UK, WX SKU3HEHHBIM 1uki kieTku. WHTepdaza U MuUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI Pa3MHOXKEHHMSI W  WHIUBUIYAIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Buasl 6ecrnonoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble »*kene3bl: CEMEHHUKU U sSIMYHMKU. OOpa3oBaHuE W Pa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMATOre€HE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NpPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct m pasButne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lemenue kieTku Oaktepuity, «CTpPOCHHE TIOJOBBIX KJIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHE», «l aMeTOreHe3 y MJIEKONUTAIIUX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTka MieKonuTaromero», «KapuoknuHes B KIETKaxX
KOpEIlIKa JyKa», MarHuTHas MOJEb-anIuIuKanus «J/leseHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMmet u 3amaun reHeTrk. Ictopus pa3BUTHs TEHETUKU. Posb uTosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpelMBaHUe. 3aKOH ¢AuHOooOpa3usi THOPHUIOB TIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa ynuctoTel ramet. [10JIHOE M HEMOTHOE IOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HAaCJIEJOBaHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOrameTHele M TrereporameTHble OpraHu3Mbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoOHHbIN psi U BapUallMOHHAS KPUBAs.
Hopma peakuuun npuszHaka. KonuuecTBeHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 U TOJIOBOM TMpolecc — OCHOBAa KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3JI0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS] TEHETUUECKIX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBBI  JAWTMOPUAHOTO  CKpelMBaHus»,  «Meio3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoauduKaloHHas W3MEHUYHUBOCTHY, «HacinemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON U MHUKpompenapar «Jposoduna» (Hopma, MyTtauuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabdora Ne 2. «CocTaBieHHE M aHAIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI IPOUCXOXKIAEHUA AOMAIIHUX KUBOTHBIX. COpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI M MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIMHT.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOunantHod JIHK wu TtpaHcrennsix opranuszmon. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITMIPOBAHHBIE OPTraHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKIIMM PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOT'O LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOLUMOHHOW TEOPUU. DBOJIOLHUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHue >BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa dBOJIONUU. [laneoHTONOrMYECKHE: TOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoncTBO U paznuuue GayH u ¢hjaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUHBIX. CpaBHUTEIHLHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBMDKyIIME CWJIBI DBOJIIONUM BHUJIOB 1O JlapBHHY (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBosonus. [Tonynsnusa kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B MpUpoje. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M30J41ust 1 MUTpalus.

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakposBosonusi. DopMbl  IBONIOIMMU:  (puiieTUYEeCcKasi, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOMIOIUY.

[IpoucxoxieHne OT HeCHelHaIu3UpPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pPaCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsuna», «bopbba 3a cymiecTBoBaHue», «lIpucrocoOI€eHHOCT, OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue nmpucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OpPraHMYEeCKHX BEIIECTB U3 HEOPraHWYEeCKUX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIEHUE, paclBET U BBIMUPAHUE TPYIII )KHUBBIX OPTaHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YeloBeKka. Meroasl H3ydeHHs aHTpororeHe3a. CXoAcTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa UM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kpuruka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHass CUCTEMa OPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEeOXpoHOJoTHMUecKas Ta0iuna, Kowiekuus «Dopmbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTEHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAaeBEAUYECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIeHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMoHCTpauu:

[Toptpetsl: A. I'ymGonbar, K. @. Pynse, O. ['ekkensb.

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MOMYJISAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHBI, PEAYIEHTh. KpyroBOpoT BEMIECTB M MOTOK DHEPTUU B HKOCHUCTEME.
Tpoduueckue (muimeBbie) YPOBHU JKOCHUCTEMBI. [lWimmeBble IeMd W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMAa XBOMHOTO
VI IITUPOKOJIIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'paHuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB U OMOTCOXUMUYECKUE IUKIIBI JIEMEHTOB (yTiieposa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBa ycTouMBOCTU Onocdepsl. OCHOBA pallMOHAIBLHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu mmTanmsy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3JyXa W TPYHTOBBIX BOA», «llouBa — BaskHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: Mojenb-anmnKanus «Tunuuneie OHOLEHO3BD», Tepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TMPUHAAJIEKAIINE K PA3HBIM SKOJIOTMYECKUM TpYIIaM OJHOTO BHJA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycraHaBiauBalTCS TpeOOBaHUS K pe3ylibTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIICAYIONIHME COCTABIISIOIINE: OCO3HAHHWE O00YYaIOIMMUCS POCCHHCKOM
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUI0, HalWyMe MOTHUBAllMM K OOydYeHHio OuOoJoruu,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTUSA OHOJOTHYECKOIO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYKME HKOJOTHUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIU U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3YyJIbTAaThl OCBOCHUS NpeaMeTa «bHOJIOTHS» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHMTATCIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMUA B OOIIECTBE MpaBUJIaMHU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEW TNO3ULHMHU JIMYHOCTH, IATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOr0 OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpaAULKAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOro mnpenmera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIECTBa, PACIIMPEHUE YKU3HEHHOIO
ONBITA U OMbBITA JEITEIBHOCTH B MPOLECCE PEaTn3alii OCHOBHBIX HAIPaBICHUHN
BOCITUTATEJIbHOMU JIESTEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX UM MCCIEAOBATEIBCKUX 3a/lady, YBaKUTEIHLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXxJaHCKOU HUJIEHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYpPY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICGHUE K MIPUPOJHOMY HACJICAUIO U MaMITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO IIPUHATHS LIEHHOCTENM CEMENHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHUMaHNE SMOLMOHAIBHOIO BO3JEHCTBHUS )KUBOU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMaHHWE W pealu3alnus 370pOBOro M 0Oe3omacHOro obpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K Pa3IUYHbIM cepaMm MnpodhecCHOHANbHON AESTENbHOCTU, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHME TJI00aJTBbHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peLIeHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXpPaHY BHUJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOUN JIESITEIbHOCTH 3KOJIOTMYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKIIOYCHHUS Ha OCHOBE HAay4dHbIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC MOHATHUS, OTpa)XKarouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIICIOBAaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JIPYTHX),
yHUBEpCaIbHble Y4eOHbIC JeWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIE Yy4eOHbIE JCHCTBHS B
ITI03HABATEIbHOU U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBl CpPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBiajaenue YHHUBepPCAJIbHbIMH yueOHBIMU NMO3HABATEIbHBIMH
AEUCTBUSIMM

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIU3UPOBATh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh INPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEpHbIEC MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPaCCYKICHUS (MHIYKTUBHBIC, EAyKTUBHBIC, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTU W TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IETbHBIE CpencTBa TS MIPEICTABIICHUS
CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TelCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHBIE BUJBI JACSITEIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSIMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LEJECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEHU, NpEIJiaraTb OPUTMHAJIBHBIE TOJIXOJbl U pELIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKUX CIIOBapsX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosornueckor mHMOpMaIMKM, HEOOXOAUMOM Il BHIIOJHEHUSI y4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMH OOINECHWS W B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JIEATEIbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPH aHajau3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro 4eJlIoBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeaMera «buonorus»
HAy4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3MYHBIX YUEOHBIX CUTYyallUsX, a TAKXKE€ B pPEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pe3ybTaThl MPEACTABICHBI M0 TOJaM O0yUEHHUS.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PacCKpbIBaTh COJICpKAHUE OMOJIOTMYECKUX TEPMHUHOB U TIOHATHIA:
JKU3Hb, KIJIETKA, OpraHu3M, MeTaboau3Mm (0OMEH BEIIECTB M IpEeBpalleHUE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3ALMS KUBBIX CUCTEM,
CaMOBOCIPOU3BEACHHE (PENPOIYKIHS), HACIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIeTOYHas, XPOMOCOMHasl,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIaMU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMHUCAHUE MKUBBIX CUCTEM, IPOIIECCOB U SIBIICHUM, OpPraHU3alus U MNPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBUIKCHHE  THUIIOTE3bl,  BbISBJICHUE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIIMYMHAMU, OOBICHEHHE IMOJTYYEHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUS] SHEPTUU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTHUYECKHUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpelCKa3aHUsl HAaCJIeOBAHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIICHHUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3yNbTaThl OCBOCHUS ydyeOHOro npeamera «buonorus» 6 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYyYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUCKHUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pelIeHHsI )KU3HEHHBIX 33]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(DOH, SBOMIONUS, ABIKYIINE CUIIBI ((DaKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, I[eMH MUTaAHUA,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OHOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJIOTHUYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTH)KCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

yMEHUE peliaTh dJIEMEHTApHbIC OMOJIOTUYECKHUE 3a/1aud, COCTABISITH CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpPHBIE M MpaKkTHUYecKhe padoThl, cOOJ0IaTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3IUYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(GOpMAIUK, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosauvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne /i ——— Beero KOﬁHTpO.HbeIe H[%aKanecmae 06pa3oBaTeNLHbIe
padoThI padoThI pecypch
bubnunoreka LIOK
1 buogorus kax nayka 2 0.5 https://m.edso00.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 Bubmorexa LIOK
https://m.edso0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 buGnuorexa LIOK
https://m.edso00.ru/7f41c292
bubnunoreka LIOK
4 IKHM3HENCATENBHOCTS KIIETKH 6 https://m.edso00.ru/7f41c292
5 Pa3smHOXkeHUe 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnuorexa [JOK
OPraHUu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M N3MEHUYMBOCTh 8 15 bu6mmoteka IIOK
OPraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmorexa LIOK
OMOTEXHOJIOTHHU https://m.edso0.ru/7f41c292
bu6nmorexa LIOK
8 Peseparoe spems 1 https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne i/ HpOrpAMMEI Beero Ko;npo.m,m,le HpﬁaKTI/I‘IGCKI/Ie 06pazoBaTebHbIE
padoThI padoThI pecypesr
bubnunorexa LIOK
1 OBOMIOLKOHHAs GHOsIOTHA 9 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl B OKpyXKaromas cpeaa 5 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa ¥ 9KOJIOTHIECKHUE CHCTEMBI 9 Bubmorexa LIOK
https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpO.]IbeIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypesI
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpaxTrueckas padora Ne 1
2 ((I/IpCHOJII)?;OBaHI}:I)e Pa3INYHBIX 1 0.5 bubmmorexa [IOK
' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTHYECKUX OOBEKTOBY
3 buosiornueckue cucremsl, MPOUECCHI 1 bubnnoreka [JOK
U UX U3yUYCHHE https://m.eds00.ru/863e6564
4 XuUMHUECKUH cocTaB KIeTKU. Boga u 1 bubnuorexa [JOK
MHUHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 benku. Coctas u crpoeHue 0eKkoB 1 https://m.eds0o.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
KaranuzaTtopsl. JJabopaTopHas
5 pabota Ne 1 «M3yuyenue 1 05 bubnnorexka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMHIIa3bl
WJTH KaTajasbl)»
bu6mmorexa [IOK
! YTaeBOMBL. Jumuet 1 https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hykennossie kucnots. AT® 1 https://m.edso00.ru/863e6d5c
9 HcTtopus 1 MeTOABI U3y4EHUs 1 bub6nuorexa [IOK

kinetku. Knerounas TCOpHUA

https://m.eds00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Knerka xak nenoctHas KuBas

10
cucremMa
CrpoeHnue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabora Ne 2
«M3yueHue cTpoeHus KJIETOK bubmmorexa [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpEnaparax u ux
OTIUCAHUE»
bu6mmoreka [IOK
12 OOmeH BemecTs uiM MeTaboH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Porocuntes. XemocuuTes https://m.edso00.ru/863e7c98
. bu6mmorexa [IOK
14 JuepreruaecKui oomen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKHU. [{enenue
.M . JIab
15 padora o 3 <Habmonerre sroza 05 Bu6miorera LIOK
- ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEIapaTax
16 buocunTes 6enka. Peaknys bu6mmoreka [IOK
MaTPUYHOTO CUHTE3a https://m.edso00.ru/863e796e
bu6mmoreka [IOK
17 Tpancyinus — GuocuHTes Genka https://m.eds00.ru/863e796e
18 Hexnerounsie popMbI )KU3HU — bubnnorexka [JOK
BHPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @opMBI pa3MHOKEHUS OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U Pa3BUTHE MOJTOBBIX 05 bubnmnoreka [JOK

KJIeTOK. OIJI0I0TBOPEHHE.

https://m.eds00.ru/863e81h6



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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

JlaGopaTtopHnas padota Ne 4
«M3y4eHne cTpoeHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHUKpOIpenaparax»

NuauBunyansHOE pa3BUTHE

bu6mmoreka [IOK

22 OpraHu3MOB https://m.edso00.ru/863e8436
23 I'eneTnka — Hayka o bubnmoreka [JOK
HaCJICJICTBEHHOCTH U U3MEHUYHNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEIOBAHUSI
24 I I/ISH&KO]I; Mownoru6 I/IH HOE Bubmiorexa IJOK
P ) pui https://m.edso0.ru/863e8878
CKpEIIUBaHUE
WTHOpUIHOE CKpElnBaHue. 3aKOH
25 563%1/1214?401‘0 H;:():J'II;I OBaHUsA Bubmiorexa IJOK
A https://m.edsoo0.ru/863e89a4
MIPU3HAKOB
CLeruieHHOe HACIEI0BaHUE
npu3HakoB. JlabopaTtopHas pabota
2% Ne 5 «M3yuenue pe3ynbraToB 05 bubnnorexa [JOK
MOHOTHOPHUIHOTO W TUTHOPUTHOTO ’ https://m.edso00.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEIapaTax
T'eneTnka nosna. HacienqoBanue bu6mmoreka [JOK
27 _
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
HsmenunBocTh. HenacneacrsenHas
W3MEHYMBOCTh. JlJabopaTopHas
28 pabota Ne 6. 3yuenue 05 bubnnorexka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, ' https://m.edso0.ru/863e8efe
MOCTPOCHUE BaPHAIIMOHHOTO Psiia U
BApUAIMOHHON KPUBO»
HaciencTBenHas N3MeHYHUBOCTD.
29 JlaGopatopHas pabora Ne 7. 05 bubnnoreka [JOK
«AHanu3 MyTarui y 1po30Quisl Ha ' https://m.edso0.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
30 I'eneTrka yemoBeka bu6nmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

PesepBHelil ypok. O600IICHHE 10

https://m.edso00.ru/863e8d78

31 teMme «HacieqcTBEHHOCTD U 1
W3MEHUYUBOCTHh OPTaHU3MOB)
32 Cenexnus Kak HayKa U MpoIece 1 BH6J_IHOTeKa HOK
https://m.edso00.ru/863e9214
33 MeToapl U JOCTHIKEHUSI CEACKIIUHT 1 bubmuorexa [JOK
pacTeHUM U KUBOTHBIX https://m.edso00.ru/863e9214
34 broTrexHoorus Kak oTpacib 1 bubnmoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



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

11 KITIACC

KosunuyecTBo 4acoB JIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabsubie IIpakTuueckue f[I:yT:eHuﬂ gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 BH6J_IH0TeKa LHOK
https://m.edsoo.ru/863ea20e
9 Hcropus pa3Butus npeacTaBieHUR 1 bubnmoreka [JOK
00 3BOIIOIMN https://m.edso00.ru/863e9570
3 Miipooposmionts L Eﬁffiﬁeeéigﬁgeaegcle
[Tomymsimus Kak sIeMeHTapHas
S/IMHUIIA BUJIA H DBOJTFOITHH.
4 Jlaboparopnas pabota Ne 1 1 0.5 Egggﬁ%ﬁ;ﬁ%gﬁgweggce
«CpaBHEHUE BUJIOB 110
MOP(}OTOTrHIEeCKOMY KPUTEPHIO»
5 JIBuoKyIIye cuibl (3JeMeHTapHbIe 1 bubnuorexa [JOK
(akTOpbI) IBONIOINH https://m.edsoo.ru/863e9da4
6 EcrecTBenHsbIit 0TOOp U €10 (hopMBI 1 Egggﬁr%?g;sigr(a/};%e% 40
Pe3ynbTath! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
paborta Ne 2 «Onucanue https://m.edso0o.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPTaHU3Ma U e
OTHOCHUTEIIbHOTO XapaKkTepa»
8 Hamnpasnenus n nmytu 1 bubnnoreka [JOK
MAaKpO3BOJIKOLIMU https://m.edsoo.ru/863e9cle
9 HeoOpaTumocTs 3BOITIONNAN 1
10 HcTopust xu3HU Ha 3eMIIe U METOIBI 1

e€ U3y4eHus



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
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11 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edso0.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnunoreka HOK
epuoiam https://m.edsoo.ru/863eat6he
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U 5KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 05 bubnmoreka [JOK
«M3ydyeHre HCKOIaeMBbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJIICKITHSIX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OPraHryvYeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOIMOreHe3) BH6J_IHOTeKa LOK
https://m.edso0.ru/863eac2c
16 JBrxymye cuitbl ((aKTophI) bubnuoreka [IOK
aHTPOINOTeHE3a https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTaJIUU IBOIIOLUN
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubnnorexka [JOK
aJanTaluy 4eJI0BeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O606111eHNE 1O
19 TeMe «BO3HUKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpensl 00uTaHUs U YKOJIOTHYECKHE bu6mmoreka [JOK
(baxTOopBI https://m.edso0.ru/863eafec
AbuoTtnueckue GpakTopbl.
JlabopaTtopHas padota Ne 3.
29 «Mopddomnoruueckue 0COOEHHOCTH 05 bubnuorexa [IOK

pacTeHui U3 pa3HbIX MECT
obutanus». JlaboparopHas pabora
Ne 4. «BnusiHHME cBeTa HAa POCT H

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

Pa3BUTHUEC YEPCHKOB KOJICYCa»

bu6mmoreka [IOK
23 buomiieckne paxropo: . https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
nonysituu. [Ipaktuueckast pabora
24 Ne 2 «[Toncuér mioTHOCTH 1 0.5
MOMYJISILIUI pa3HbIX BUJOB
pacTeHuin»
o5 Coo01iecTBa OpraHu3MoOB — 1 bubnnoreka [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% OKOJIOTUYECKUE CUCTEMBI 1 bubnnorexa [HOK
(3K0cucTEMBI) https://m.edsoo.ru/863eb46a
| o e o | B 10K
. PaMuSL. https://m.edso00.ru/863eb5fa
CsoiicTtBa 3xocucreM. Cykieccust
28 [TpupoHbIE SKOCHCTEMBI 1
29 AHTPOTIOT€HHBIE YKOCUCTEMBI 1
30 buocdepa — rnobanpHas 1 bubnnorexka [HOK
’KOCHCTEMa 3eMJIn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubnmnoreka [JOK
ouocgepsl https://m.edsoo.ru/863ebd16
32 YenoeuecTBo B Orochepe 3emnn 1
33 CocymiecTBoBaHUE IPUPOIBI U 1 bubnuotexa [JOK
YEJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IEHHE TEMBI
34 «Co00111ecTBa M SKOJIOTUIECKHE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[TPOTPAMME



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




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOCHHUS OCHOBHOM

o0pa3oBaTe/IbHON MPOIrPaMMBbI CpelHero o01ero 00pasoBanus

CdhopMHupoBaHHOCTh 3HAHUN O MECT€ W POJIM OUOJIOTUU B CHCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (HOPMUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4YEHBIX-OMOJOrOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHON TPAaMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHE pacKphIBaTh COJACpPKAHUE OWOJOTHYCCKUX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpeBpallleHUe SHEPruM), TOMeocTa3 (CaMoperylsnus), YpOBHEBas
OpraHM3aIMs >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PETpOTyKITHs),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMeHue uznaratb OHOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTannoHHas), 3akonbl (I'. Menaens, T. Moprana, H.I1. Basunosa) u
ydyeHusa (0 LEHTpax MHOrooOpaszusi M MPOUCXOXKIEHUS KYJIbTYpPHBIX
pactennii H.J1. BaBuinosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BaageTb METOdaMH HAay4YHOro TIIO3HAHUSA B Ounoyoruu
(HaGJ’IIOIlCHI/IC U OIMMCAHUC KHUBBIX CHCTCM, IHPOLECCOB U HBHGHHﬁ;
opraHu3anus n IIPOBCACHUC OMOJIOrHYSCKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MMOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYYCHHBIX pCSYJ'IBTaTOB)

10 KVIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

VYMmenne BBIACIIATE CYHICCTBCHHBIC IIPU3HAKH BHUPYCOB, KIICTOK
IpOKapuoT M ISYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpPraHW3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB U
MpeBpallleHUs] 3HEPrUU B KJICTKe, (DOTOCHHTE3a, IIACTUYECKOTO |
JHEPreTUYeCKOro  OOMEeHa,  XEMOCHHTe3a,  MHTO3a,  MekHo3a,
OIUIOIOTBOPEHHS,  Pa3MHOXKCHHS,  HMHIMBUIAYAJIHHOTO  Pa3BUTHUS

OopraHusma (OHTOI'€HE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MmacHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOLIUX JIFOJIEH, COOJII0IEHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3aJjadyd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIHIMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJIA IMpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Yy4eOHBIM U J1a0OpPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyHbIX UcTOYHUKOB (CMMU, HayuyHO-IONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3aBaTh COOCTBEHHBIE MHUCHMEHHBIE U YCTHBIE COOOILCHHS,
00001mass 6MOIOrNYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
IPoBEepPsAEMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM

o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CdopmupoBaHHOCTh 3HAHUW O MECT€ U POJH OHOJIOTUH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnoruu; (QyHKIMOHATBEHOW TPAMOTHOCTH YENIOBEKa ISl PEIleHUs

JKHU3HCHHBIX 3a1a4

YMeHHue pacKpbIBaTh COJCpKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATUH: BUJ, TOMYJALMS, TeHO(POH, 3BONIONUS, TBUXKYILIUE CHIIbI

(dbakTops) SBOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,




BU000pa3oBaHue, HKOJIOTHYECKUE (baxTopsl, HKOCHCTEMA,
IIPOYLIEHTHI, KOHCYMEHTBI,  pPEAYLEHTHI, Henu  MUTaHUuA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUU (IBONIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYECKass  TEOpUs  SBOJIIOLIMU),  3aKOHBI U
3aKOHOMEpHOCTH (3aposlmieBoro cxonacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei spomonuu A.H. CeBeprioa, yueHus o
o6uochepe B.M. Bepuaackoro), omnpeaensATb TPAaHULBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIaAeTh METOJaMU HAay4YHOro IIO3HAHUSA B ouoaoruu
(HaGHIO,I[eHI/Ie H OIHUCAHUC XUBBIX CHUCTCM, IIPOLECCCOB H HBHGHHﬁ;
opraHnu3anusi n IMPOBCACHHUC 0MOJIOTHYSCKOTO 9KCIICPUMCHTA,
BBIIBUKCHUC THUITIOTE3bI, BBISABJICHUC 3aBHCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsCHEHHE INOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBbIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

YMmenue BBIJICTIATH CYILLIECTBEHHBIE IIPU3HAKU CTPOCHUS
OMOJOrMYECKHX OOBEKTOB: BHUJOB, NOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  pPEIyLIEHTOB,  OHOTEOIeHO30B U  IKOCHCTEM;
0COOEHHOCTH IIPOLIECCOB HACJIEICTBEHHON U3MEHYUBOCTH,
€CTeCTBEHHOI0  0TOOpa, BHI000pa30BaHUs, IMPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUS HKOJIOIMUECKHUX (DaKTOPOB Ha OpraHU3MBI,
IIepeHOCca BEUIECTB U IIOTOKA YHEPTUH B DKOCHCTEMAX, AaHTPOIIOT€HHBIX
U3MEHEHUN B DKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTa BEILECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue TOpUMEHSATh IOJyuyeHHble 3HaHUS I OOBSICHEHUS
OHMOJIOTHYECKHUX mponeccoB u fIBHeHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHON KU3HU B LIETAX oOecrneueHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbs OKPYKAIOILIMX JIt0JIeH, COOMI0IEHUST HOPM
IpPaMOTHOTO  TIOBEIEHUS B  OKpYXKamolleil npupoiHoil  cpere;
IIOHUMaHUE HeO6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBPEMEHHOM OMOJIOTHY JJI PAllMOHATBFHOTO TIPUPOIOTIOIH30BAHUS

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI IepeHOoca BEIIECTB U SHEPTUU B 3KocHcTeMax (e MUTaHuUs)

VYMeHue BBINONHATH JIAOOpAaTOpPHBIE W  IPAKTUYECKHE paboTHI,
coOmogarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHueM

YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
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OMOJIOTUYECKOTO CO/IepKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIEC 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMM, HayyHO-TIONYyJIsipHBIE MaTepUalIbl);
paccMaTpuBaTh ry100anbHbIe 9KOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULIMIO

VYMeHue co3iaBaThb COOCTBEHHBIE IIMCbMEHHBIE U YCTHBIE COOOILEHMUS,

000011251 OMOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIO0JIb30BATh MOHSATUNHBIN armnapar OMoI0ruuU



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorus xak Hayka

11

buomoruss — Hayka o uBOM mpupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpaA. Cucrema OHOJIOTHYECKHX HayK

1.2

2.1

2.2

Mertoabl Mo3HaHMS KUBOM MHpUpOAbl (HAOIOAECHUE, SKCIEPUMEHT, ONUCAHMUE,
U3MepeHue, KiaccupuKanus, MOJEIMpPOBaHUE, CTaTUCTHYecKas o0paboTka
JTAHHBIX )

JKuBble cucTeMBbl M UX OpraHu3anus

XKusble cucremsl (6uocucTeMbl) Kak NMpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpas3ue

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISIPHO-TEHETUUYECKUH, KIIETOYHBIMN,

OpraHU3MEHHBIN, MOMYISLNOHHO-BUOBON, S5KOCUCTEMHBIN, OMOChEepHBbII

XHWMHWYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEeMEHTh. Bojga w  MuHepanbHble BemecrBa. @OYHKIMU BOAbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OanaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble M 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHASI, BTOpUYHAS, TPETHUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYecKue cBoiicTBa OenkoB. buonmornyeckue
(byHKIMN OEIKOB.

depMmeHTHl — Ouojoruueckue KatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTpatHas crnenupuuHoctb. KodepmenTtsl. Buramunbl. Otinnuuns

(hepMEHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, prudo3a U Ae30Kcupubo03a), aucaxapHabl
(caxapo3a, JnakTo3a) W TMOJHCaxapuabl (Kpaxmasl, TIUKOTEH, IIEJUTI0JI032).
Buonornveckue GyHKIUHU YIIEBOIOB.

Jlunuael:  TpurmMuepuabl, — crepounsl,  ¢Gochomunuasl.  'mapodunbHO-
ruapodoOHbIe cBoiicTBa. buomormueckue ¢yHkuuu JgunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHKOB SHEPTUU

3.4

Hyxneunoseie kucnotel: JJHK n PHK. Hykieotuasl — MOHOMEpBI HYKJIEMHOBBIX




kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenme u ¢ynkuuum PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHass MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJKka

Tunsl kIeToK: yKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
nmpokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHme
JYKapUOTUUECKOW KJIETKU. OCHOBHBIC OTJIMYUSA PACTUTEIHHOH, XKUBOTHOU H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIUKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkumu. L{utonnaszma u eé
opraHonsipl. OHOMEMOpaHHbIE OPraHOMbl KJIETKU: SHAOIUIa3MaTHYeCcKas CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHBIE OpraHOM[bI KJIETKU:
MUTOXOHJPUH, TUIacTUAbl. [IporcXoXkIeHne MHUTOXOHAPHHA W IUIacTHA. Buisl
ractun. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIH LIEHT,

PECHUYKH, KTYTUKH. DYHKIIMU OPraHOUA0B KJIETKU. BriroueHus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JodYKa,
KapHOIUIa3Ma, XpOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISILINASA (PHEPTETUUYECKU OOMEH) — JB€ CTOPOHBI €IWHOTO IpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(I)CpMeHTOB B OOMEHe BCIHICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TemMHOBas (a3wl porocuHTe3a. Peakuu dortocunTesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIsl JKU3HHU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCHUHTEe3a s

SKA3HU Ha 3emiie

OHepreTudeckuii oOMeH B KJeTKe. PacmierniieHue BeIIECTB, BBIJACICHHUE W
aKKyMYJIMPOBAaHUE HHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpOAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEKTUBHOCTh IHEPTETUYECKOT0 0OMEHa

4.4

Peakiun marpuunoro cunTe3a. ['enernueckas nadopmarnus u JJHK. Peanuzamms

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunms — marpuunblii cuate3 PHK. Tpancnsanus — O6uocunres Oernka.

Konuposanue amuHokuciot. Ponb pubocom B GnocunTese O6eka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTHM CTPOEHUS M JKU3HEACATEIBHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonepunura yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAUBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounsnii WK, WIM KU3HEHHBIM IMKIT KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B UHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3da JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONAHBIT WM TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUBL.
[luronornyeckue OCHOBBI PA3MHOXKEHUS UM HWHAUBUAYAIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum muto3a. [Iponeccel, mpoucxopsiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buawl Gecronoro
pPa3MHOXXEHHUS: JIeJICeHHE HaJBO€, IOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHHE. UckyccTBenHoe

KIIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECIOIOoro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornuecknii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IMOJIOBBIX KIJIIETOK —
raMmer (CrnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIMIEKIETOK U CIICpMAaTO30UI0B. OHJ'IOJIOTBOPCHI/IC. HapTCHOFCHe3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyianus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MMOCTAMOPHUOHANIBHOTO Pa3BUTHUS: MpsMOe, HempsiMoe (MuuHOuHOe). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOZCTBa.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOT'O PaCTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. Mcropus pa3sButus reHETUKH. Briaa poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKH. MeETonbl TI'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJEIOBAaHMS IPU3HAKOB, yCTaHOBIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1oHOE U HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS IPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTMOPUAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnenoBaHue nmpusHakoB. Pabora T. Moprana no cuerieHHOMY
HAcJeJOBaHUIO TreHOB. Hapymienuwe creruieHHs TEHOB B pe3ylbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['‘eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpENENeHHE Moia. AyTOCOMBI M TIOJOBBIE
XpOMOCOMBL. ['OoMOoramMeTHole M TreTeporameTHsle opranu3mbl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBIA psii W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHBIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CaoiicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI\/’I HU3MCHYHNBOCTHU

HacnenctBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(akTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHUUYECKHUI, MOJCKYJISIpHO-TeHeTHUYeCKui. COBpEeMEHHOE OIpeAcIICHUE
TrE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICIICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTUBHblE MyTauuu. [IpuHIMIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICUCHUA TI'CHCTHYCCKHUX
Oone3nell. MeMKO-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKA

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIEHHE CEJIEKUUHU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuiaoBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METO/bl CENEeKIUU. MaccoBbli U WHIUBUIYaIbHBIH OTOOpPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. bimskoponcTBeHHOE
cKpeuuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHUe — ayTOPUIHUHT.
OtnanénHas ruOpuams3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3manus pekomOuHanTHOW JIHK u Tpancrenneix opranm3moB. Kietounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAIbHOE  Pa3MHOKECHHE
pacrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIBbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U dTudeckue mpodiembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJAePKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DBOJIIOLIMOHHAS TEOPHUs M €€ MECTO B OMOJIOTHH.

CugerensctBa  dBomouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUS] BHMJIOB B IAJIEOHTOJIOTUYECKON JIETONMHUCH, NepeXoaHble (HOPMBI.
buoreorpaguyeckue: cxoactBo u paziauuue (ayH U (prop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IN4Msi SIMOPHOHOB Pa3HbBIX BUIOB
IIO3BOHOYHBbIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IeCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHYHBIC,
PYOMMEHTapHbIE OpPIaHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMUYECKHE: CXO/CTBO
MCXaHHM3MOB HAaCJICACTBCHHOCTHM H OCHOBHBIX METa00INIECKUX HYTGI‘/JI Y BCEX

OpPTraHU3MOB




1.2

13

OpomounonHass teopus Y.  [apBuna. [lpeanocbuiku  BO3ZHUKHOBEHUS
JapBUHU3MA. JIBWXKYIIME CHJIBI SBOJIOUMU BUAOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OFPaHUYEHHOCTH PECYpCOB, HEOIpeaeaEHHas: U3MEHYMBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonuu (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJIOUN

14

1.5

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYHMBOCTH. llOmyssiiMOHHBIE BOJNHBI U Jpeid
reHoB. M3omsanus u murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil pakTop
sBoIFOIMH. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3yinbTaT s3Bomouuu. Ilpumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI B HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHbIE (hOpMBI BUI000pa30BAHU:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  PopMmbl  3BOJMOLMU:  (UIETUYECKAs,  JIUBEPrEeHTHasd,

KOHBEPIreHTHaAsA, MapajjicibHasd. H606paTI/IMOCTB 9BOJIIOIIMH

2.1

2.2

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKACHUM JKM3HU. HayuyHbple TIuUDoOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYECKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtoruu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIIOIIUA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

Pa3Butne xu3sHu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npoTtepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKWW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TMEPMCKUMU.
Me3so30iickas 3pa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass »s2pa u €€ mepuojabl: MaJeOreHOBBIA,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE ATaIbI IBOJIOLUN PACTUTEIBHOTO U JKUBOTHOT'O MUpa. ApoMOP(O3bI Y
pacTeHMi M JKMBOTHBIX. [losBIE€HME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpPTraHU3MOB

2.3

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

2.4

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBiIeHHH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTO,I[I)I HN3YUCHUA QaHTPOIIOICHE3a. CXOI[CTBa n




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CHCTEMaTHUeCKOE MOJI0KEHUE YeTOBeKa.
JBwxkymme cuibl (hakTopsl) aHTpororene3a. HacneacTtBeHHass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIeCTBEHHBIM 00pa3 >KHU3HHU, W3TOTOBIICHHE OPYIUN

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pazyMHubIii. Haxoiku MCKOIMaeMblX OCTAaHKOB, BpeMsi CYIIECTBOBAaHMS, 00JIACTb

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: eBpOINeouIHAs (eBpa3uiickasi),
HErpo-aBCTpaJIoNIHAs (3xBaTOpHanbHas), MOHTOJIOUAHAS (a3matcko-
amepukanckas). UepTsl mpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CyLIECTBOBaHHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarouias cpeaa

OKoslorusi Kak Hayka. 3afadyd W pas3fieibl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIIHAA, [IOYBCHHA, BHYTPUOPTraHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccupukanus — 9KoIorndeckux — (pakTopos:
abuoTuyeckre, OMOTHYECKHME U aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

3.3

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucniocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (PaKTOPOB.

buonorunueckue PUTMBI

3.4

3.5

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aWMOJEHCTBMNA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, Tapa3uTU3M, MYTyaln3M, KOMMEHCaIu3M (Haxj1eOHWYeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M, HeHTpaiu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHﬁ IJid CYIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6II.[CCTBaX

OKOJIOTHUCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OCHOBHBIE IIOKa3aTeciin
HnomyJjianuu: 4YUCICHHOCTb, IUIOTHOCTH, POXKAACMOCTb, CMCEPTHOCTb, HIPHUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJIALMY U €€ Perymsaus

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBI

4.1

CoobmiecTBOo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHaHThl. CBs3UM B

OHoIeHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsATHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DOyHKIMOHAIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: TPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) YpOBHU OJKOCHCTeMbI. [luileBble Lenmu U CETH.
OcHOBHBIE TIOKa3aTeNIH HKOCHUCTEMBI: OnMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomaccel. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJISIIUs, pazButue. CyKieccus

[Ipupoanble 3K0CUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
LIMPOKOJIMCTBEHHOT'O JIeca.

AHTpOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe n X034HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasznoobpazue kak ¢akTtop ycroWumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ouocheprr. XKXuoe BemecTtBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM 3KOCUCTEMBI. J[MHaAMHUYecKoe paBHOBECME W OOpaTHas CBS3b B
onoctepe. KpyroBopoTsl BemiecTB W OHOT€OXMMHYECKHE IHKIIBI JJIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuecTBO B Omocdepe 3emnn. AHTpONMOTeHHbIE W3MEHEHHs] B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



Agtop : bouopumsumu T.H.

yUHUTENb OUONOTHH

I'BOY COLI Ne9 «1lenTp obpa3oBaHus»
r.0. OKTA0phCKa

IMosicHuTeILHAA 3aIIHCKA.

[IpeuiaraemMslii 37eKTUBHBIN Kypc NpenHa3zHaueH Juisd o0ydaromuxces 10 kimaccoB. DIeKTUBHBIN
KypC BKJIIOYaeT MaTepuasl Mo pasjeny Ouonorun «OCHOBBI T'€HETHKHU. PerleHue reHeTH4eckux
3ajau» M paclIupseT paMKU ydeOHOH mnporpaMmsbl. BaxxHas pojb OTBOAUTCS NPAKTHYECKOM
HaIpaBJIEHHOCTH JAHHOTIO Kypca Kak BO3MOKHOCTH Kau€CTBEHHOM MOATrOTOBKH K 3agaHusM EI'D u3
gactu C. ['eHeTnyeckue 3agaun BKIIIOYEHBI B Kogudukarops! EI'D no Ononoruu, npudeM B CTPYKTYype
9K3aMEHALMOHHOW pabOThI CYUTAIOTCS 33aAHUSMU MOBBIIIEHHOTO YPOBHSI CII0’KHOCTH.

Kypc nemonctpupyer cBsizb OHMOJOTHH, B TIEPBYIO OUYepelb, C MEIAUIIUHOW, CEIEKIIHEH.
MexnpeaMeTHBIM XapakTep Kypca MO3BOJIUT 3aWHTEPECOBATh UIKOJIBHUKOB MPAKTHYECKOM
Ouosorueit, yoenutb UX B BO3MOXKHOCTH MPUMEHEHUSI TEOPETUYECKUX 3HAHUU ISl TUATHOCTHKHU U
MPOTHO3MPOBAHUS HACIEJICTBEHHBIX 3a00JEBaHUI, YCHEIIHON CEeNeKIIMOHHOW paboThl, MOBBICUTH
WX TO3HABATEIbHYIO aKTUBHOCTh, Pa3BUTh AHATTUTHUECKHUE CITIOCOOHOCTH.

JUis  yCHEeIHOro peleHWs TeHEeTHYEeCKUX 3aJad  oOydarommecs JIOJDKHBI  CBOOOIHO
OPUEHTHPOBATHCS B OCHOBHBIX T'€HETHMYECKHUX TMOHATHUSX UM 3aKOHAX, 3HATh CIENHadb- HYIO
TEPMHUHOJIOTHI0O U OYKBEHHYIO CHUMBOJIUKY. YMEHHE pellaTb TeHEeTHMYeCKHE 3a- Jaud sBIsSETCS
BaYKHBIM TTOKa3aTeJieM OBJIAJICHUS y4YalllUMHCS TEOPETUYECKUX 3HAHUM MO reHeTuke. I'eHeTmueckue
3aJ]aud He TOJIbKO KOHKPETH3UPYIOT U YIIIYOJSIOT Teope- THUECKHe 3HaHMUsA OOydyaromMxcs, HO U
IIOKA3bIBAIOT IMPAKTHUYECKYI0 3HAYUMOCTH IIPEJICTABICHUM O MEXaHM3Max HacleJOBaHUS T€HOB M



XPOMOCOM, U3MEHYMBOCTU M (POPMHUPOBAHUS MPU3HAKOB. DIEKTUBHBIA KypC paccuuTaH Ha 33 4acoB
yueOHBIX 3aHATHI: OJIMH Yac B HEJAEIIO.

Ileau 3JIEKTHBHOrO0 Kypca: OCYIIECTBICHHE OCO3HAHHOIO BbIOOpa IyTeH MpOIOSIKEHHS
oOpa3zoBanus U Oynyuiel npodecCHoHaIbHON AesITeNIbHOCTH, BOOPY)KEHHE 00yUYarouuXcs 3HaHUIMU
[0 PEIIEHUI0 TeHETUYECKUX 3aj[ad, KOTOpble HEOOXOAMMBI Ul yCIIeNIHON ciayu sk3ameHa (dacts C
EI'D); packpblTuu poiu T€HETUKH B MO3HAHWM MEXAHHU3MOB HACJEIOBAaHUS T€HOB U XPOMOCOM,
M3MEHYUBOCTH U (HOPMUPOBAHUS IPUZHAKOB,

3agauu kypca:

® TIOJrOTOBKA K OCYIIECTBJICHUIO OCO3HAHHOTO BBIOOpAa WHAMBHIYaIbHOH MpodeccHOoHANbHOMI
TPaeKTOpUU
® BOCIUTaHHE JMYHOCTHBIX KayecTB, 00ECMEUMBAIONIMX YCHEIIHOCTh TBOPUYECKOH JAEATEIbHOCTU
(akTHBHOCTH, YBIJIEYEHHOCTH, HaOJII0IaTeIbHOCTH,
c000pa3UTEIHHOCTH), YCIIEITHOCTh CYILIECTBOBAHUS U JCSITEIBHOCTH B YYCHUYECKOM KOJUIEKTHBE;

pa3BuBaTh oOIIeyueOHble yMeHHUs (yMEHMsI paboTaTh €O CIPABOYHOW JIMTEPAaTypoOil, CpaBHUBATb,
BBIJICNIATH IJIaBHOE, 0000111aTh, CUCTEMATU3UPOBATH MAaTE€pHUall, IeJaTh BEIBOJIBI), pa3BUBATH

CaMOCTOSTENIbHOCTb U TBOPYECTBO Opy  pelieHuu
IPaKTUYECKUX 3a/1a4;

e (hopMHUpOBaTh MPEACTABICHUE O METOJAX M CI0cO0axX pemeHHs TeHEeTHYECKUX 3ajad Jjis
BIIPAWJIbHOTO UX IPUMEHEHUs IIpU perieHnu 3aganus yactu C ET'D

Conep:xanue yueOHOro MaTepuasia

Beegenne (1 4). Llenu u 3amaum Kypca. AKTyanus3alusi paHee MOJIYYEHHBIX 3HAHUN IO
pazzneny 6uonoruu «OCHOBBI TEHETUKI.

Tema 1. O0mme cBeeHUsI 0 MOJICKYJIAPHBIX M KJIETOYHBIX MEXaHM3MAaX HACJIEAOBAHUS FeHOB U
¢popmupoBanusa npusHakoB (1 4). ['eHeTHKa — HayKa O 3aKOHOMEPHOCTSAX HACIEIACTBEHHOCTH M
M3MEHUMBOCTH. HacieacTBEHHOCTP M M3MEHYMBOCTH — CBOMCTBA OpraHM3MoOB. |'eHeTmueckas
TEPMHUHOJIOTHS U cuMBoiuKka. CaMoBocrpou3BeZieHHEe — BceoOlnee CBONCTBO »kuBoro. llomosoe
pasMHOXkeHue. Meio3, ero Ouonornuyeckoe 3HadeHue. Ctpoenue u QyHkiuu xpomocom. JHK —
HOCHUTEJb HACJIeJCTBEHHOW MH(OpManuu. 3HaueHHWE MOCTOSHCTBA 4uciaa M (OpPMbI XPOMOCOM B
KieTkax. 'ed. I eHeTHUeCKUH KOJI.

Hemoncrpauuu: monens [JHK u PHK, taGmumsr «['eHeTnueckuit kom», «Meio3y», Momenu-
anIuIMKaluY, WUTFOCTPUPYIOLIUE 3aKOHBI HACJIEICTBEHHOCTH, NEPEKPECT XPOMOCOM; XPOMOCOMHBIE
aHOMAaJINH YeIoBeKa U UX (EHOTUITUIECKHE MPOSIBIICHUSI.

Tema 2. 3axonbl MeHaeasi M MX LUTOJOrHYecKHe OCHOBBI (5 4). Mcropus pasButus
T€HETUKU. 3aKOHOMEpPHOCTH  HACJEJOBAaHMS  IPU3HAKOB, BbIsABIEHHble [.  MeHaenem.
['ubpumonorndyeckuii MeTO, M3y4EHUsI HACIEACTBEHHOCTH. MOHOTHOPHIHOE CKpEIIMBaHWE. 3aKOH
JOMUHUPOBaHMS. 3aK0H paciierieHus. [loHoe W HemoaHOe JOMHUHUPOBAHKE. 3aKOH YHCTOTHI TaMeT



U €ro LHUTOJOTHMYECKoe OOOCHOBaHME. MHOXKECTBEHHbIC ajUleNH. AHAJIM3UPYIOIIEE CKpElUBaHHE.
JurnOpuiHoe U NOJTUTrHOPUIHOE CKpellBaHue. 3aKOH HEe3aBUCUMOT0 KOMOMHUpOoBaHUsL. DEHOTHIT U
reHotun. [{uronornueckne OCHOBBI FEHETUUECKUX 3aKOHOB HACJIEI0BAHUS.

IIpakTuyeckasi padora Ne 1 «Perienue reHeTUUECKUX 33/1a4 HA MOHOTUOPHUIHOE CKPEIIBAHHE.
IIpakTuyeckasi pa6ora Ne 2 «PenieHue reHeTUUECKHX 3a/1a4 HA JUTUOPUIHOE CKPEIIMBAHUEY.

JdemoncTpauuu: pemerka [leHHera, OWOJOTMYECKHMN MaTepuaia, C KOTOPBIM paboTain
I"."Meupens.

Tema 3. B3aumopeiicTBue alIeJLHBIX M HeaICJLHBLIX IeHOB. MHOKECTBEHHBIN aJlJIeJIM3M.
Ineitorponust  (64). ['eHorun kak 1eloCcTHasE cucrema. B3auMojeicTBHE — aJlICIbHBIX
(moMUHUpOBaHUE, HETIOJIHOE JTIOMUHUPOBAHHUE, KOJIOMUHUPOBAHHUE) u HEaJICIbHBIX
(KOMIIJIEMEHTapHOCTh, SIIKMCTa3 M TOJMMEpHUs) TEHOB B ONpeIeiIeHUU MNpu3HakoB. llneiorpomus.
VYcnoBusi, BAUSIONIME HA PE3YJIbTAT B3aUMOJICHCTBUS MEXK/Ty T€HAMU.
IMpakTnyeckas padora Ne 3 «PelieHre TeHETHUYECKUX 3a7ad Ha B3aMMOJICHCTBHUE aUICIbHBIX U
HEaJUICILHBIX TCHOBY.
IpakTuyeckas padora Ne 4 «OnpezneneHue rpymi KpOBU YEIOBEKAa — IPUMEP KOJIOMUHUPOBAHUS
aJlJICNIbHBIX TEHOBY.

JeMOHCTpaUMuU: PUCYHKH, WITIOCTPUPYIOIINE B3aUMOJEHCTBUE AJUIEIbHBIX U HEAJIEIbHBIX
T'CHOB

® OKpackKa Sroj 3eMJISHUKHU IIPU HETIOJIHOM JIOMUHHUPOBaHUY;

® OKpacKa MeXa y HOPOK IIpH IUIEMOTPOITHOM JECHCTBUU T'€HA;

® OKpacKa BEHYMKa y JbHa — IPUMEP KOMIUIEMEHTAPHOCTU

® OKpackKa IUI0J1a Y THIKBBI IIPU 3MUCTaTUYECKOM B3aUMOJECHCTBUHU IBYX F€HOB

® OKpacKa KOJOCKOBOW YelIyH y OBca — IPUMEp MOJIMMEPUH
Tema 4. CueniieHHOe HacJiefOBaHME NMPU3HAKOB H KpoccuHrosep (3 4). XpoMOCOMHas TEOPHs
HaclieAcTBeHHOCTH. ['pynmsbl cuerieHus: reHoB. CLEIICHHOE HAcleJOoBaHUE NpU3HaKoB. 3akoH T.
Moprana. [1oiHOE 1 HENOIHOE CLEIUIEHNE F€HOB. | 'eHeTnYecKkre KapTel XpoMocoM. LluTomornueckue
OCHOBBI CLIEIUIEHHOT'O HAaCJIEI0BaHUs T€HOB, KPOCCUHTOBEPA.
IIpakTnyeckas padora Ne S5 «PemieHne reHEeTMYECKMX 3aJad Ha CLEIUICHHOE HAaclleJOBaHME
MIPU3HAKOBY.

JleMOHCTpaluM:  MOJENM-ANIUIMKALUK, WUTFOCTPUPYIOLIIME  3aKOHBI HaCJIECTBEHHOCTH,

MEPEKPECT XPOMOCOM; FT€HETHUECKHUE KAPThl XPOMOCOM

Tema 5. HaciienoBanue npu3HaKoOB, CleNJIEeHHBIX ¢ 10J10M. [lenerpanTHOCTB (54). ['eHEeTHUECKOE
ompezaeneHue nona. ['eHernueckas CTpyKTypa TOJIOBBIX  XpOMOCOM. ['omorameTrHeii U
rereporamMeTHbld moJi. HacienoBanue NpU3HAKOB, CIEIJIEHHBIX € MOJIOM. [leHeTpaHTHOCTH —
CIIOCOOHOCTH T€HA MPOSBIATHCS B PEHOTHUIIE.

IIpakTuyeckass padora Ne 6 «PemieHue reHeTHUECKHX 3aJad Ha CIUEIUIEHHOE C IOJIOM
HACJIEIOBAHUE, HA TPUMEHEHHUE MOHITHS - IEHETPAHTHOCTHY.

JleMOHCTpalUM: CXEeMbl CKpEUIMBaHUS Ha TMpUMEpe KIACCUYECKOM TreMopuinu |
JAJIbTOHU3MA YEJIOBEKa

Tema 6. I'eneanormueckmii meroa (5 u). ['eneamornueckuit Meron — (QyHAAMEHTAIbHBIA H
YHUBEPCAIbHBI METOJ M3YYEHHUs HACJIEJICTBEHHOCTH W W3MEHUYMBOCTH YEJIOBEKA. Y CTAHOBJICHHE
TeHETHYECKUX 3aKOHOMEpHOCTel y denoBeka. [Ipodana. CUMBOIIBI POAOCIOBHOM.

IIpakTuyeckas padora Ne 8 «CocraBieHne pogoCIOBHOM.
Jemoncrpanuu: Tabmuua «CUMBOIBI POJOCIOBHOI», PUCYHKH, WITIOCTPUPYIOIIUE XPOMOCOMHBIE
aHOMAJINU YeJIOBEKa U UX (PEHOTUIINYECKUE MPOSIBICHMSL.



Tema 7. HonyasuumonHasi reHeruka. 3akoH Xapau-BeitnOepra (6 4). IlonymsnuoHHO-
CTaTUCTUYECKUN METOJl — OCHOBA U3YUEHHUs HACIEACTBEHHBIX OOJI€3HEl B MEIUIIMHCKON I'€HETHKE.
3akoH Xapau-BeitnOepra, ucnosb3yeMbli JUIsl aHAIU3a TEHETHYECKOW CTPYKTYPhI TOIYIISIUH.
IpakTnyeckas padora Ne 9 «AHaIM3 TE€HETUYECKOW CTPYKTYpbl MOMYJAIMM Ha OCHOBE 3aKOHA
Xapau-Berin6epra»

HNTorosoe 3ansiTue. 3anura MpoeKTa.

e l3yuyeHue v IPOrHOZMPOBAHME HACIIEOBAHUS KOHKPETHOI'O NPU3HAKA B CBOEH CEMbE.
e l3yyeHue nposBICHUS IPU3HAKOB y JOMAIIHUX ITMTOMIIEB.

IInanupyemble pe3yJibTaThl

B pesyabTare u3y4eHHus NPOrpaMMbl JJICKTHBHOI'0 Kypca y4aluecs 10/1KHbI 3HATh:

e oOmMe cBeIeHHs O MOJIEKYJISAPHBIX W KJIETOYHBIX MEXaHM3Max HacJIeZJOBaHUS TEHOB U
(dbopMHUpOBaHUSA MPHU3HAKOB; CHENHM(PHUUECKHE TEPMUHBI W CHUMBOJHKY, HCIOJIb3yeMble MpU
pELIEHNN TeHETUYECKUX 3a/]1a4

e 3aKOHBI MEHJIeNs U UX LIUTOJIOTMYECKUE OCHOBBI

e BHJbI B3aUMOJEUCTBUS AJUICIBHBIX U HEAJUIEIbHBIX I'€HOB, UX XapaKTEPUCTUKY; BUIbI
CKpEILIMBaHUS

e CICIUICHHOE HAcJeI0BaHUE MPU3HAKOB, KPOCCHHTOBEP

e HacJeIOBaHUE MMPU3HAKOB, CLICIIJICHHBIX C IIOJIOM

e TICHEAIOTMYECKUH METOJ, WM METOJ| aHalu3a pPOJOCIOBHBIX, KakK (yHIaMEHTAIbHBIA U
YHHUBEPCATbHBIA METOJ] HU3yUEHUS HACIIEACTBEHHOCTH U M3MEHYMBOCTH YeJIOBEKa

e TONYJSIMOHHO-CTATUCTUYECKHI METOJl — OCHOBY MOIYJSIIMOHHON T€HETUKH (B MEIUIUHE
IIPUMEHSIETCS [TPU U3YUEHUH HACJIEICTBEHHBIX 00JIe3HEN )

Ymers:

® OOBICHATH pOJb  TEHETUKH B QopmMupoBaHUU Hay4YHOI'O MHUPOBO33PEHUS;
coJiep;KaHue TeHEeTUYECKON 3a/1auH;

® [IPUMEHSTh TEPMUHBI IO TCHETHKE, CAMBOJIMKY ITPH PEIICHUY TeHETUUECKHUX 3a]1aY;

® pemarh FeHEeTHYECKHE 3a/1a4M; COCTABISATh CXEMbl CKPELMBAHMS;

® aHaJNM3UPOBAaTh M MPOTHO3HPOBATh PACIPOCTPAHEHHOCTh HACIEACTBEHHBIX 3a00JIeBaHUN B
MOCJIEAYIOIIUX TOKOJIEHUAX

® ONUCHIBATh BUJBI CKPEIIMBAHMUS, BUJIbI B3aUMOJICHCTBUS aJlJICIbHBIX U HeallJIeIbHBIX T€HOB;

® HaxoJIUTh UH(OPMALIMIO O METOJAX aHAJIM3a POAOCIOBHBIX B MEIUIIMHCKUX IENSIX B Pa3TUYHbBIX
UCTOYHUKAX (Y4eOHBIX TEKCTax, CIPABOYHHUKAX, HAYUHO-TIOMYISPHBIX U3JAHHIX, KOMIIBIOTEPHBIX
0azax maHHBIX, pecypcax HTepHEeT) 1 KpUTHUYECKH €€ OIICHUBATh;

HCNOJb30BATH NPHOOpPETeHHbIe 3HAHUS W YMeHHMSl B TMPAKTHYECKON JAeSATeIbHOCTH M

NMOBCEAHEBHOM KM3HU JJIS:

® TpodHUIAKTHKY HACIIEICTBEHHBIX 3a00JICBaHMIA;

® OILICHKM OMNAacHOro BO3JEHCTBUS HA OpPraHU3M YEJIOBEKa Pa3IMYHBIX 3arpsA3HEHUN Cpelbl Kak
OJIHOTO M3 MYTareHHbIX (DaKTOPOB;

® OIEHKM OTHYECKHX AacCMeKTOB HEKOTOPbIX HCCIeOBaHUN B 00jgacTh OMOTEXHOJOTUHU
(KIIOHMpPOBaHKE, UICKYCCTBEHHOE OIIIOJJOTBOPEHHE)

(I)Oprl KOHTPOJIsAI: TEMATUYCCKOC TECTUPOBAHUEC, COCTABJICHHUEC CXEM CKpPCIIMBaHUA,
CO3JaHUC TCMATHYCCKUX HpeSCHTaHHﬁ, COCTaBJICHHUEC BOIIPOCHUKOB, TCCTOB CHUJIAMU 06yqa10u1nxc;1,
(bOpMI/IpOBaHI/IG TEMATUYCCKUX CIIPABOYHUKOB, 3allIUTA ITPOCKTOB.



@opMbl OpraHu3aluu y4eOHOI AesiTeIbHOCTH: JICKIIUU C AIeMEHTaMu Oece/bl, CEMHHAPHI,
IpakTU4Yeckre paloThl, MO3HABATENbHbIE WIPHI, AMCKYCCHH, AUQPQPEpeHIMPOBaHHAS TPYIIOBas
paboTa, MpOeKTHas AEATEIbHOCTh 00yYarOIUXCS.

Tembl pedpepaToB ¥ NPOEKTHBIX PadOT:

e [‘eHeTHKA: UCTOPHS U COBPEMEHHOCTb.

e MeTo1bI U3YYCHHUS HACIIEICTBEHHOCTH YEIOBEKA.
e [‘eHeTHuecKas MeIMIIMHA: IIIaTd B Oyymiee.

e Uewm omacHbI OJIM3KOPOICTBEHHBIE Opaku?

TEMATHYECKHWH IIJIAH
No Tema KomnuectBo
1/ JacoB
1. | Benenwue 1
2. | Tema 1. OOmue cBeACHUS O MOJICKYJIIPHBIX M KICTOUHBIX 1

MEXaHU3MaxX HACJIeIOBaHUsI TeHOB U (hOPMHUPOBAHUS

MIPU3HAKOB
3. | Tema 2. 3akoHbl MeHaems U UX IIUTOJIOTHUYECKUE OCHOBEI 5
4 Tema 3. BzaumoeiicTBre ayieIbHBIX U HeaJIEIbHBIX T'€HOB. 6

MHoxecTBeHHbIN asutenusMm. [neliorponus

5. | Tema 4. CuenieHHOE HaclieJOBAHUE MMPU3HAKOB U 3
KPOCCHUHTOBEP

6. | Tema 5. HacnenoBanue npu3HaKOB, CIIETUICHHBIX C TIOJIOM. 5
ITeneTpaHTHOCTH

7. | Tema 6. ['eHeanmornyeckuii METO/I 5




Tema 7. [lonmynsiuroHHas reHeTHKA. 3aKoH Xapau-BeinOepra 6
Wtorosoe 3aHsTre 2
Bcero: 34




IToypo4Hoe miIaHupoBanue

Bcero ypokos - 34 4

Ne Tema ypoka

n/n

1 Beenenue (1 4).
Tema 1. OOmmue cBegeHHUSI O MOJIEKYJISPHBIX H KJIETOYHBIX
MeXaHU3MaX HACJIeI0BAHUSA I'eHOB M (popMHpoOBaHus NpU3HaKoB(14)

2 OOmme cBeACHHS O MOJEKYISPHBIX W KJIETOYHBIX MEXaHH3Max
HacJIeJJOBaHUs TeHOB U ()OPMUPOBAHUS ITPU3HAKOB.
Tema 2. 3axkonbl MeHe/Isl M X IUTOJIOTHYECKHE OCHOBBI(54)

3 3akoHbl MeH e U UX IUTOJOTHYECKHUE OCHOBBI

4 [IPNel  «PemieHne  TreHETHYECKMX  3ajJad  Ha  MOHOTUOPHIHOE
CKpEIIUBaHUEY.

5 Pemenne 3amau Ha MOHOTHOPHIHOE CKpEITMBAHUE C TTOJTHBIM M HETOJIHBIM
JIOMUHUPOBaHUEM

6 [IPNo2 «PemieHue TreHeTHYECKMX 3ajady Ha AU - W TOJUTHOPUIHOE
CKpEILIUBAHUE.

7 Pemenne 3aga4y Ha AUruOpUIHOE CKPEIIMBAHKME C TOJHBIM U HETOJHBIM
JIOMUHUPOBaHUEM
Tema 3. B3auMopgeiicTBHe AJUICJBHBIX M HeEALICJbHBLIX TI'€HOB.
MHo:xecTBeHHbIH ajsteausMm. Ilieitorponus(64)

8 BzaumopelricTBre alieIbHBIX U HEAJJICTbHBIX T€HOB.

9 MHuoxecTBeHHbIN aimenusMm. [nenorponus

10 | Pemenme 3amay HAa MHOXCECTBCHHBIM aUIeNM3M +  JUTHOPHUIHOE
CKpEILINBAHUE

11 | IIP Ne 3 «Pemenue reHeTnuecKknx 3a1a4 Ha B3aUMOJIENCTBUE aJUIEIILHBIX U
HeaJJICJIbHBIX TE€HOBY.

12 | Pemenne 3amau  Ha KOMOHMHATHBHOE B3aUMOJEHCTBHE U T'HOENb
YMOPHUOHOB

13 | IIPNe4  «Omnpenenenue  Tpynnm — KpOBM — 4YeJiOBeKa  —  MPUMEP
KOJIOMUHHUPOBAHUS AJIJICTTLHBIX TEHOBY.
Tema 4. CuenuieHHOe HacCJIeI0OBAHUE MPU3HAKOB U KpoccHHIroBep(34)

14 | CuermuieHHOE HaAceI0BaHUE MTPHU3HAKOB U KPOCCUHTOBEP

15 | [IPNe5 «Pemienne reHeTHUECKHMX 3a7a4y Ha CIEIUICHHOE HaClIeIOBaHUE
MIPU3HAKOBY.

16 | PemeHue 3a1a4 Ha HETIOJHOE M ITOJTHOE CIICTUICHHE
Tema 5. HacienoBanne NPU3HAKOB, CHEIUVIEHHBIX C TOJOM.
IleneTpanTHOCTH(54)

17 | HacnenoBaHue mpu3HAKOB, CIETUICHHBIX C 1M0JIOM. [IeHeTpaHTHOCTD.

18 | Pemenne 3amad Ha ClEIUICHHE OOOMX T'€HOB C IIOJIOM Ha CICIUICHHE C




IIOJIOM+KOJIOMUHUPOBAHUE

19 | Pemienue 3amay Ha CLEIUIGHHE C TIOJOM: JKEHCKash TeTepOraMeTHOCTb,
rOJIAHAPUYECKUM TUI

20 | Pemenue 3a/1a4 Ha MCEBI0AYTOCOMHBIE MPU3HAKH

21 | TIPNe6 «PemieHne TeHETMYECKMX 3aJad Ha CIEIUIEHHOE C IOJIOM
HACJIeI0BAHKE; HA IPUMEHEHHUE TIEHETPAHTHOCTI.

Tema 6. I'eneasioruueckuii MmeToa(54)

22 | I'eneanoruueckuit MeToJl — pyHIaMEHTAIbHBIN U YHUBEPCAIBHBIM METO]T
U3YYEHUS HACIEICTBEHHOCTH U M3MEHUYMBOCTH Y€JIOBEKa.

23 | Pemienne 3amad MO  COCTaBICHHWIO POJIOCIOBHBIX C  ayTOCOMHO-
JIOMHUHAHTHBIM U @yTOCOMHO PEIICCCUBHBIM TUIIOM HaCJICIOBAHHMSI

24 | Pemienue 3aja4 MO COCTABJICHUIO POJOCIOBHBIX C JOMHUHAHTHBIM H
PEIECCUBHBIM ~ CIICTUICHHBIM ¢ X XPOMOCOMOW THIIOM HACIICIOBAHUS U
CLEIUIEHHBIM C Y -XpOMOCOMOU

25 | Pemienme 3agay Ha aHanM3 POJOCIOBHBIX M ONpeEAeNicHHE THIa
HACJIeIOBaHUS

26 | [IPNe 7 «CocTaBiieHHe poJ0CIOBHOM.

Tema 7. IlonyasiunonHas reHeTuka. 3akon Xapau-Beiinoepra(64)

27 | IlonynsimonHasi reHeTuka. 3akoH Xapau-Beitnoepra.

28 | [IPNe8 «AHanm3 reHeTHYeCKOi CTPYKTYPHI MOMYJISIIIMA Ha OCHOBE 3aKOHA
Xapnu-BelinOepra». Pemenue 3aga4 no HaXOXKJIESHUIO YacCTOT ajuiesied U
YaCTOT BCEX BO3MOYKHBIX T€HOTHIIOB, ITPOIICHTA HOCUTENICH TCHOB

29 | Pemenue 3a1a4 Ha ONpeeieHUE: HAXOAUTCS JIM MOMYJISINUS B PABHOBECHH
Xapnu-BaitHOepra u KoJnM4ecTBa MOKOJICHHM 4Yepe3 KOTOPOE HACTYIUT
pPaBHOBECHOE COCTOSIHUE

30 | dakTOpel, BIMAIOINIME HA TEHETHUYECKYIO CTPYKTYPY  OTICIBHBIX
TTOMYJISIIUM YEITOBEKa

31 | I'enodoHa M reHETUYECKUIA TPY3 OTACITBHBIX MOMYJISITHI.

32 | Pemenue 3a71a4 Ha ompeieNieHNe: TeHETUYECKON CTPYKTYPhI MOMYIISIIIN

33 | UroroBoe 3ansiTue.
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