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IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OMOJIOTMU TEOPETHUUECKYI0 OCHOBY IS
OTIpEJIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIei, CcolepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKU BBITYCKHHKOB, TTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapPaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero o6pazoBanus B Poccuiickoit dDexpeparuu, a Takke IOJOXKEHUS O
cnenuduke 0Moornu, €€ 3HAYCHUH B TO3HAHUU >KHUBOUW MPUPOIBI U 0OECIICUCHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrylacCHO Ha3BaHHBIM IOJIOKEHHSIM,
ompeiesieHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Owuonoruum Aa€T NpeaCTaBIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeneiieHue IO0 pasiejaM M Temaw,
PEKOMEHYEMYIO MTOCJIEI0BATEIbHOCTh U3YUEHUsI YUYEOHOr0 Marepuana ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
polecca, BO3pacTHBIX 0COOEHHOCTEN 00yYaroImuXcsl.

B nporpaMmme 1o OuoONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM W MPEIMETHBIM pe3yjbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaroIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme no Ouonoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peain3oBaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJOTUUECKOTO MBIILUICHHS, PEJICTABICHUI O 3I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[TosTOMy Hapsy ¢ U3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOpUM, a TakKe 3HAHUM O
CTPOCHUH JKUBBIX CUCTEM PA3HOI0 PaHra M CYIIHOCTA OCHOBHBIX MPOTEKAKOUIUX B
HUX TPOIIECCOB B MPOrpaMMe MO OHOJIOTHH YAEJICHO BHUMAHUE WCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIie: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIoBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
1IeJIECO00Pa3HOTr0 TOBEACHUS B OKpYXalolled NPHUPOAHONW Cpejie, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH



yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHuUs
YCIIOBHM JUIsl pEIEHUS] OJJHOM U3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJOTHYECKOIrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJallTUPOBAThCA K M3MEHEHHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAy4YHOM KapTHUHE MHpa, paclIMpsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd U HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIs: TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbl, (HOPMHUPOBAHUS
(YyHKIHMOHAJIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0€30MacHOro odpasa
KU3HHU, SKOJOTHUYECKOT0 MBIIUICHHUS, [ICHHOCTHOTO OTHOIIECHUS K KUBOH MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUSI UMEET TAKXKE JUIsl pELIeHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  33Jad  CpeJHero  oOmero  o0pa3oBaHMs, COLMAIM3aLUU
oOyuaromuxcs. M3ydyenue Ononmorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHHUS
WHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIbTYpPBbI, CIIOCOOCTBYET WMHTErpaluy OMOJIOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTU, PU3UKU, XUMUHU
u reorpadguu. Ha3zBaHHbIE TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY JJis ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAaHUIO €ro COJAEpKAaHMs, IPEICTAaBICHHOIO B MPOrpaMMe IO
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYHIECTBJIEH C MO3ULMHA KYJIbTYpOCOOOpPA3HOrO0 MOJXO0Jla, B COOTBETCTBHM C
KOTOPBIM OOYyYalolIuecs: MOJKHBI OCBOMTH 3HAHWUA W YMEHHs, 3HAYUMbIC IS
dopMupoBaHus OOIIEH KyJIbTYphl, ONPENCNSIONINE aJeKBAaTHOE IIOBEJIEHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
JKU3HU U MpPAKTUUYECKOM AesiTeabHOCTH. Oco0oe MEeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsI, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
[HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUuU
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepuajia B IpOrpaMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIBHBIX OCOOCHHOCTSX dKUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJIEJICHBI CIIEAYIOIINE COJepKaTeNIbHble TUHUM: «bronorus kak Hayka. Metoabl
HAy4YHOTO To3HaHUs», «KieTka kak Ouonoruyeckas cuctemayn, «OpraHuzMm Kak



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

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEH B MPOIECCE aHallh3a JAHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHHI U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHUM JJISI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE Mep NPO(PHUIAKTUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenusi 6noaoruy Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCU(pUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opas3ue. YpOBHU OpPTaHU3AIUU OMOCHCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHEe cBoiicTBa OenkoB. buonormyeckue
GbyHKUIMUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHocaxapuabl  (TJIOKO3a, pubo3a U JAE30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTJIE€BOOB, OETKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kietke. KinerouHas Teopust — npuMep B3auMOACHCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHyecKas U mpokapuoruuyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa u pyHkIuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JleMmoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHE >KMBOTHOWU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepuil MoJi MUKPOCKOIIOM Ha TOTOBBIX MHKpoOIpernapaTax M HX
OTHICAHUEY.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BELIECTB U SHEPrUM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPhekTuBHOCTH (HOTOCUHTE3a. 3HAUCHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacmiensieHue BeEIIeCTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
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
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

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

Oo6opynoBanue: monaenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enkay, «CTpoeHHne KIeTKn», Mozenb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3sa. IIpomeccsl, npoucxondmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JCJIICHHE HAJABOE, IIOYKOBAHWE OJHO- W MHOTOKIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOTMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
OcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OmIogoTBOPEHHE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BrusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «l 'amMeTOreHe3 y MIECKONMUTAIOMNX U
yesioBeKa», « OCHOBHBIC CTaIUH OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabota Ne 4. «M3ydeHwe CTpPOCHHS IOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTH M U3MEHYUBOCTh OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKUi1). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBaHUs MPU3HAKOB, yCTaHOBJICHHbIE I'. MeHenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuno JOMHUHUpPOBaHMWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnonb30BaHrne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MeHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPMIAKTUKA U JICUCHUS TEHETUUECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 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. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meilo3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMa, MyTaluu
(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.

JlabopaTtopHas pabota Ne 6. «3yuenne MoaupUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuust opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHantHoM JIHK wu TpaHcrennsix opranusmoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBMKYIIUME CHUJIBI HBOJIONMU BUAOB 10 J[lapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMH BUAOB B Npupojae. MyTallMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6IeHHOCT, OPraHM3MOB Kak pe3ysbTaT dBOJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
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 pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsiuum»,  «MyTtanuuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUI000PAZOBAHUEY.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKWY, MUKponpenapar «Jlpo3oduna» (HopMma, MyTanu (GOpMbI KPHUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEePUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOU ABoMonMU. HavaabHblie Tamns
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJICTKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie Mo 3paMm u nepuogaM. Karapxei. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HSBONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneacrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek nOpsaMoxonsaliuii, YeloBeK HeaHAepTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUANIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEpTalblla, KPOMAHbOHIIA), CJIENKU WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKCcKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK Hayka. 3ajauu U pa3aeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JleMCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTHYECKUX B3aWMOJICCTBUMU:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkensb.

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

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdomorndeckrue 0COOEHHOCTH PaCTEHUHN U3
pa3HbIX MECT OOMTAHUS.

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

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CHCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreorieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TPOIYLIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OunomMaccel. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. KuBoe BemecTBO U ero ¢GyHkuuu. OcobeHHOCTH Onochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCcTB 1 OMOTCOXMMHYECKUE ITUKIIBI JIEMEHTOB (yTaepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTpONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHHY 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 nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ounocheprr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiil d3ddexT», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmIuKamnus «TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnas kuura Poccuiickoit ®enepanmu, H300paXe€HUs OXPaHAEMBIX BHIIOB
pPaCTEeHUN U )KUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHHs  OOyyalolMMHUCSA TMpPOrpaMM  CcpeAaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTAlOTCS B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, IMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOPMaMH
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KYJIbTYPHOMY HACISIUI0 HU
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 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
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEILCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOTHOMY HACJICAUIO U MaMSTHUKAM MPUPOIBI,
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
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBATh CHUTYAIMI0O W MPUHUMATh OCO3HAHHBIC pelIeHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBHUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3ACHCTBUS KUBOI MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U peah3alus 3J0POBOTO M 0O€30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HMHIWBUIYATbHOTO W  KOJUIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

MHTEpEC K pa3NuyHbIM cepaMm MpodeccrnoHaIbHON AesSTEIBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHWE TI00ATBHOTO XapakTepa IKOJOTUYECKUX MpOoOIeM U IMyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHCHUE PABHOBECHS B DKOCHUCTEMax, OXPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHUYECKOMN IEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NPEACTaBICHUS] 00 OKpYXaloleM MHpPE KaK O €AUMHCTBE IMPHUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHS 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
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB M (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO AEATEIbHOCT NHANBUAYAJIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOCHMs yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, sIBJICHUE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
yYHUBEpCalbHble Y4YeOHbIE JEWCTBHS (TIO3HABATENbHbIE, KOMMYHHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLUAIIBHOW MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENILHO  (OPMYJIIMpPOBaTh U aKTyaJlM3UpOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MOHATHUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH TO TMOJYYEHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE MU, TpeyIaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJISIPHOM nuTeparype, OHOJOTHYECKUX CIOBapsiX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CIOCOOAMH OOIIECHHS M B3aWMOJCHCTBHUS, MOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cOBMeCTHAasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBUN C y4€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pPEe3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM 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 JEATEIBHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
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 OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWK, MOCTOSHHO TOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th  HAaBBIKAMM  MO3HABATEJIbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IIPH aHaIu3€ pe3yJbTaTOB
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 € MO3ULUH JIPYrOro YeJIOBEKa.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALNN U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM O0yUYEHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAyYHOIO MHUPOBO33PEHHS, O BKIIAJE€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB W IMPEBpaIlCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB U IPEBPALICHUs] 3HEPTUU B KIIETKE, (POTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCIIOJIb30BaHUS JOCTHIKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIE€JOBAHMS MPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO0 IICEBIOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHHU3MOB, BHJI000PAa30BaHME, SKOJIOTMUYECKHE (DAKTOPBHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, 1€MW  MUTaHUA,
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  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOpPWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICNATh CYIIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOJOTHUYECKHUX
OOBEKTOB: BHJOB, TMONMYJANHA, TPOAYIEHTOB, KOHCYMEHTOB, PpPEIYIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOJWMOCTH WCIOJB30BaHUS JTOCTH)KCHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBIMOJHATh JIA0OpATOpHBIE M MpakTUYecKHe padoThl, cOOJ0aTh
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO TTO3UIIHIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/n

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumenoBanue pa3jaesioB
H TeM MPOrpaMmbl

buonorus kak Hayka

JKuBnIe ccTEeMBI U X opranu3anus

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

)KI/BHGJICHTCJ'IBHOCTB KJIICTKHU

PasMmuOXeHUE U WHIUBUAYAJIIBHOC PA3BUTHUC
OpraHnu3MoB

HacneacTBeHHOCTH M UI3MEHUYUBOCTD
OpraHn3MOB

Cenekiust opranu3mMoB. OCHOBBI
OUOTEXHOJIOTHHA

PesepBHOE Bpems

KoaudecTBO 9acoB

Bcero

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE
pecypcsl
KonTpoabubie IIpakTuueckue
padoThI padoThI
2 0.5
1
8 1
6
5 1
8 1.5
3
1
34 0 4

bubmuorexa [JOK
https://m.edso0.ru/7f41¢c292

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

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41c292

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41¢c292

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

but6mmorekxa [IOK
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
https://m.edsoo.ru/7f41c292

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
Ne n/m
NporpamMmbl

DBOJOLMOHHAS OUOJIOTUS

BO3HMKHOBEHHE U Pa3BUTHEC KU3HH Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

Coo011ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KonTposbHbie
padoThI

IIpakTn4yeckue
padoTshI

0.5

2.5

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bu6nuorexa [IOK
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
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

buonorus B cucteme HayK

MeTo/1p1 TO3HAHUS )KUBOW TIPUPOIBL.
[TpakTuueckast padorta Ne 1
«Hcnonb3oBaHue pa3IMuHbIX
METO/IOB NPU U3YYCHUHU
OMOJIOTHYECKUX 0OBEKTOBY

buonornyeckue CUCTCMBI, ITPOLICCCHI
" UX U3Y4YCHHC

XUMHYECKNHU cOCcTaB KIeTKU. Boma u
MUHEPATHHBIE COJTH

benku. CoctaB u cTpoeHue OeIKoB

®epMeHThl — OMOJIOTHYECKHE
KaTanu3aropsl. JlabopaTtopHast
pabota Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»

VYraesoanl. JIumumsl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

0.5

0.5

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bubmuorexa [JOK
https://m.edsoo.ru/863e6122

bu6mmoreka [IOK
https://m.edso00.ru/863e6564

bu6mmoreka [IOK
https://m.edso00.ru/863e674¢

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/863e6b72

bu6mmoreka [IOK
https://m.edso00.ru/863e6870



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

10

11

12

13

14

15

16

17
18

HyxknennoBbie kuciotel. ATO

Hcropust 1 METOIbI H3yUCHUS
kieTku. Kierounas teopust
Knerka kak memocTHas JKuBas
cHcTeMa

CtpoeHue 3yKapuoTUYECKOM KIIETKH.

JlaboparopHuas pabota Ne 2
«M3y4yeHue cTpoeHus KIETOK
pacTeHMi, KUBOTHBIX, TPUOOB U
OaxTepuii o1 MUKPOCKOIIOM Ha
TFOTOBBIX MUKpOIIpenapaTax u ux
OIHCaHHUE»

OO0OMeH BelIeCTB MM META00JIU3M
®doTtocuHTe3. XEMOCHHTE3

DHepreTudeckuii oOMeH

JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JIabopatopHas
pabota Ne 3 «Habmronenne Mutosa B
KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOITpENapaTax»

Buocunres Oenka. Peakims
MaTpUYHOTO CUHTE3a

Tpaucnsius — OuocuHTe3 Oenka

Hexnetounsie hopMbl )KU3HU —

0.5

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863e6d5c

bubmuoreka [JOK
https://m.edso00.ru/863e6e88

bubmuorexa [JOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6mmorexa [IOK
https://m.eds00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso00.ru/863e7c98

bu6mmoreka [IOK
https://m.edsoo.ru/863e7aae

bu6mmoreka [IOK
https://m.edso0.ru/863e7dc4

bu6mmoreka [IOK
https://m.edso00.ru/863e796e

bu6mmoreka [IOK
https://m.edso00.ru/863e796e

bu6mmoreka [IOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

19

20

21

22

23

24

25

26

27

BUPYCHI

@DopMBbl pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO0pa3zoBaHue 1 pa3BUTHE MOJOBBIX
KJ1eToK. ONI0J0TBOPEHHUE.
JlaGopaTtopnast pabota Ne 4
«M3y4yeHue cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MUKpOIIpenaparax»

NunuBuyansHOE pa3BUTHE
OpraHU3MOB

I'eneTnka — HaykKa O
HaCJICACTBCHHOCTH U UBMCHYHNBOCTHU

3aKOHOMEPHOCTH HACIIEAOBAHUS
npu3HaKoB. MoHOrHOpuAHOE
CKpelIBaHNe

JurubpunHoe ckpeniyBanue. 3aKoH
HE3aBHCUMOTO HaCJIe{0BAHUS
NIPU3HAKOB

CueruieHHOE HacJe10BaHNe
npu3HakoB. JlabopaTopHas pabora
Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO
CKPEIIMBAHUA y JP030(HIIBI HA
TOTOBBIX MHUKpOIIpEnapaTax»

I'enetuka nmona. Hacnenosanue

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

bu6mmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.edsoo.ru/863e81b6

bubmuorexa [JOK
https://m.edso0.ru/863e8436

bu6mmoreka [IOK
https://m.edsoo.ru/863e86f2

bu6mmoreka [IOK
https://m.edso00.ru/863e8878

bu6mmoreka [JOK
https://m.edso00.ru/863e89a4

bu6mmoreka [JOK
https://m.edso0.ru/863e8c60

bubmuoreka [JOK


https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

28

29

30

31

32

33

34

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

N3menunBocTh. HenacnencrBenHas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH,
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.
JlaGopaTtopnast pabora No 7.
«AHanu3 MmyTamui y 1po30Quisl Ha
TOTOBBIX MUKpPOIIpEnapaTax»

I'eHeTnka yenoBeka

PesepBubiit ypok. O60011eHIE TIO
TeMe «HaciencTBeHHOCTE U
W3MEHYHBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U MpoLecc

MeToibl U JOCTUAKEHHUS CEIIEKIINHI
pacTeHUH U KUBOTHBIX

buorexHomorus kak OoTpaciib
MMPpONU3BOACTBA

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

34

0.5

0.5

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

bu6mmoreka [IOK
https://m.edso0.ru/863e8efe

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bubmuorexa [JOK
https://m.edso0o.ru/863e8d78

bu6mmoreka [JOK
https://m.edso0o.ru/863e9214

bu6mmoreka [JOK
https://m.edso0.ru/863e9214

bu6mmoreka [IOK
https://m.edso00.ru/863e9336



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Tema ypoka

DBOIONUS U METO/IbI €€ N3YUEHHUSI

Hcropus pa3BUTHS IIPEACTABICHHIA
00 PBOTIOLINH

MuKkpo3BOIOIHUS

[Momynsinust Kak 31eMeHTapHast
eIMHHILIA BU/A U SBOJIIOIHH.
JIaGoparophas pabota Ne 1
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY

JIBIDKyIIME CUITBI (RJIEMEHTapHbIE
(bakTOpHbl) SBOJIIOLIUU

EcrecTBeHHbIi 0TOOp U €ro hopMbl

Pe3ynbratel 3BOIOIUY:
MPUCTIOCOOTIEHHOCTh OPTaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
pabota Ne 2 «Onucanue

HPUCIIOCOOJICHHOCTH OpraHu3Ma U €

OTHOCHUTCJIBHOI'O XapaKTcpa»

Hanpasnenus u nytu
MaKpO3BOJIIOLUT

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTn4yeckue
padoTshI

0.5

0.5

Jara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK
https://m.edso0.ru/863e9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [JOK
https://m.eds00.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo0.ru/863e9da4

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bu6mmoreka [JOK
https://m.edso0.ru/863e9fde

bu6mmoreka [IOK
https://m.edso0.ru/863e9cle



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

10

11

12

13

14

15

16

17

18

19

20
21

HeoOpaTtumocTs 3BoOIONNN
Hctopust sxu3Hu Ha 3emiie 1 METObI
€€ u3y4eHus

['unoTe3sl MPOUCXOKACHUS KUZHU
Ha 3emiie

PazButue xu3Hu Ha 3emMIie Mo 3pam u
nepuoiamMm

OcCHOBHBIE 3TaIlbl BOITIOIUU
PACTUTCIIBHOTO U )KUBOTHOI'O MHPaA.
[IpaxTnueckas padorta Ne 1
«I/I3y‘~I€HI/I€ HCKOIIa€MBIX OCTAaTKOB
paCTeHI/II\/JI " )KUBOTHBIX B
KOJUICKIIUSX

CoBpeMeHHas cuctema
OpPTaHUYeCKOTO MUpa

DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3)

JBxyuue cuibl ((akTopsl)
aHTpoOIIOreHes3a

OcHoBHbBIC CTaauu 3BOJIOINH
YCJIO0BCKa

YenoBeueckue pachl U IPUPOIHBIE
ajlanTalluy 4eJ0BeKa

PesepBHelil ypok. O600IIEHHE T10
TeMe «BO3HHUKHOBEHUE U pa3BUTHE
JKW3HU Ha 3eMIie»

OKoJiorus Kak HayKa
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(bakTopsI

AbGuoTtnveckue HakTopsbl.
JlaboparopHuas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH
pacTeHui U3 pa3HbIX MECT
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»

buotuueckue paxTopsl

DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
Ne 2 «IloncuéTt mI0THOCTH
HOMYJISALUI pa3HbIX BUJIOB
pacTeHui)

Coo0miecTBa OpraHu3MOB —
OHOoLEeHO03

DKOJIOTHYECKHUE CUCTEMBI
(3K0CHCTEMBI)

OCHOBHBIE TIOKa3aTEIN YKOCUCTEMBI.
DKOJIOTHYECKHE TTHPAMUIBL.
CaoiictBa sKocucteM. Cykueccus

[IpupoiHBIE S5KOCUCTEMBI
AHTpPOIIOT€HHBIE SKOCUCTEMBI

buocdepa — rnobanpHas
9KOCUCTEMA 3EMIIN
3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopmMHupoBaHHOCTh 3HAHUN O MECT€ W POJM OUOJOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHMCKHX M 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBEHON TPAaMOTHOCTH 4YEJIOBEKa MJISl pEIICHUS

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
MpEBpAIICHUE DSHEPIHH), TOMEoCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEICHHE (PETPOIyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHust (0 IIEHTPax MHOTO000pa3us W MPOUCXOKACHUS KYIbTYPHBIX
pactenuii H.M. BaBusosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUI;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMH, OOBSICHEHHE TONYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIUWBHUIYAJIbHOI'O pa3sBUTHA

opranu3ma (OHTOTEHE3)
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11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIB30BaHUA I[OCTI/I)KeHI/Iﬁ
COBpPEMEHHOM OHONOTMU U OMOTEXHOJOTHH [UIsi pallOHaIbLHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'€CHCTHYCCKUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIMBAaHUE, CLUCINNIICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJIA IMpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsSipHBIE MaTepUabl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIO0rUM,

MCIHUIINHC, OMOTEXHOJIOTHU

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

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMmenue PacKpbeIBaTh COACPIKAHUC OMOJIOTHYECKUX TCPMHUHOB H

MOHSTHM: BUJ, HOMYJIsIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL



(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
MPOAYICHTBI,  KOHCYMEHTBI,  PEIyLECHTHI, Henu  MUTaHHSA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass TeOopus  HBOJIOLMU), 3aKOHBl U
3aKkoHOMepHOCTH (3apojsbiimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasiaeHui u nmyrei spomonuu A.H. CeBepuiosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIajeTb METOJAMU HAYYHOTO T[O3HAHHUS B OHOJNOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBJICHUM;
OpraHm3alys W MPOBEJICHHUE OWOJOTUYECKOrO0  IKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMECHHC

ACJIaTh BBIBOJAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IIPU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OHOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HUCTBUS SKOJIOTMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DKOCHCTEMAX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

YMeHne TpUMEHSATh IOJNyYeHHBIE 3HaHUS U1 OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB W SBICHHMA, JUIS TIPUHITHS TPAKTHUECKUX
peleHHii B MOBCeTHEBHON KHU3HH B LIEJSIX oOecrieyeHns 0€301MacHOCTH
CBOETO 3/I0POBbS U 3/I0POBbs OKPYKAIOILIMX JIt0JIeH, COOMI0IEHUST HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
MMOHUMaHHe HEOO0XOIMMOCTH UCTIOTb30BaHUS JOCTIKEHUH
COBPEMEHHOM OMOJIOTUH /7Sl pallMOHAIBHOTO IPUPOAOIIOIB30BAHUS
YMeHne pemarb 3JeMEHTapHbIC OMOJOTHYECKUE 3a/1a4H, COCTABIISATH
CXEMBI IEPEeHOCa BEIECTB U PHEPTUHU B IKOCHCTeMax (IIeTH MUTaHU)
YMeHue BBINOJHATH JIaOOpaTOpHble M NIpaKTUYeCKue padoThl,
cobmogarh mpaBwia Npu pabore ¢ y4yeOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM
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YMeHue KPUTHYECKH OLEHUBATh W WHTEPIPETHPOBATH WHGOPMAIUIO
OMOJIOTUYECKOTO COJIEPKaHUsl, BKIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
U3 pa3nu4HbIX ucTouyHNKOB (CMU, Hay4HO-TIONYJISIpHBIC MaTepHalibl);
paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HHUM COOCTBEHHYIO

IIO3HUIIHNIO

YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011251 OMOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKUX HUCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH TMOHATHHHBINA alrrapar ouoaoruu



HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

11

1.2

2.1

2.2

3.1

3.2

3.3

3.4

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka

Bbuonoruss — Hayka o xuBoil mpupozae. Ponp Ouonoruun B (opmupoBaHUH

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTtemMa OHMOIOrHYeCKHX HayK

Metoabl O3HAHUS KUBOW MIPUPOIBI (HAOIIOCHHE, YKCIIEPUMEHT, ONKCAHUE,
u3MepeHue, KiaccupuKaius, MOACTHUPOBAHMUE, CTATUCTHUYECKas o0paboTka

JTAHHBIX )
JKuBbIe cHCTEMBI M KX OpraHU3alus

JXKusble cucteMbl (OMOCHCTEMBI) KaKk IpeaMeT u3yuenus ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

ypOBHI/I OopraHu3anuu OoHocHucTeM: MOJ'IGKYJ'IHpHO-FeHeTquCKHﬁ, KHeTo‘IHHﬁ,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XHUMHUYECKHM COCTaB KIETKH. XHUMHUYECKHE DJIEMEHTHI: MaKpO3JIEMCHTHI,
MHKPOSJICMECHTEI. BO)Ia U MHUHCpAJIBbHBIC BCHICCTBA. qDYHKIII/II/I BOAbI H

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. Ho;mepmaHI/Ie OCMOTHYECKOTO Oananca

benku. CoctaB u cTpoeHune OelKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
YpOBHH CTPYKTYpBbI OEIKOBOI MOJIEKYIbI (I€pBUYHAsI, BTOPUYHAs, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XMMHUECKHE CBOWCTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

depMeHThI — Ouosoruueckue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN
LeHTp, cyOcTpaTHas cnenuduuHoctb. Kodepmentsl. Buramunbl. Orianuus

(hepMEeHTOB OT HEOPTAHNUECKUX KaTaJIH3aTOPOB

VYrneBoapl: MoOHOcaxapuisl (DJIIOKO3a, pubo3a U Je30Kcupudo3a),
aucaxapunbl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jlununael:  TpUTIUIEpUAbl, cTepounbl, (ochomunuasl. ['mapoduabHO-
ruapodoOHbIe cBoicTBa. buonormueckue ¢yHkiuu nunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHEPTHUHU

Hyknennoseie xucnorsl: JIHK wn PHK. Hyxneorunsr — MoOHOMepHI



3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

4.4

HYKJIEMHOBBIX KucioT. Ctpoenne u gpynkuun IHK. Ctpoenue u QpyHKINH
PHK. AT®: ctpoenue u GyHKIHH

LII/ITOJ'IOFI/IH — HayKa O KJICTKCE. Knerounas TEOpU. MCTO,I[BI N3YUYCHUA KIICTOK

Krerka kak nenoctHas xuBasi cucrema. O01Ire npu3Haky KJIETOK: 3aMKHYTast
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OeKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcCoOEHHOCTH
CTpOCHHUSI TNpOKapHUOTHYeCKOW KieTku. KierouHass creHka OakTepuil.
CrpoeHue »>ykapuOTHYECKOW KJIETKH. OCHOBHBIE OTIWYHUS PACTUTEIIBHOM,

YKUBOTHOM ¥ TPUOHON KJICTKH

[IoBEpXHOCTHBIE CTPYKTYpPBl KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIMKC, UX
¢bynukuuu. [Inazmatuueckas MmemOpana, e€ cBoiictBa u ¢yHkumu. [{uromnnazma
u e€ opranouabl. OJHOMEeMOpaHHbIE OPraHOUABI KJIETKH: SHA0IIa3MaTHUeCKast
cerb (OIIC), anmapar I'onbaxku, Jm3ocomsbl. [loyaBTOHOMHBIE OpPIraHOMIBI
KJIETKA: MUTOXOHJpPUH, Tu1acTubl. [IporcxoxxaeHne MUTOXOHIPUM U TUIACTUL.
Bunpl mnactun. HememOpaHnHbie opraHOUIbl KJIETKUA: pUOOCOMBI, KIETOYHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KIICTKH. Bxmarouenus

Snpo — perynaropubiii neHTp kietku. CTpoeHue sipa: siiepHas 000104Ka,

KapHoIlIa3Ma, XpPOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEHIECTB B KIIETKE
KusHeneaTenbHOCTh KIETKU

OOMeH BelecTB, WK MeTaboIM3M. AcCUMIIIALUSA (TUIACTUYECKUT OOMEH) U
JTUCCUMUJISIINS (SHEPTeTHUECKU 0OMEH) — JIB€ CTOPOHBI €MHOTO Tpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(HBIA U TIeTepoTPOQHBIN.

Pons q)epMeHTOB B OOMEHE BCIICCTB U NPCBPAICHNUU SHCPTHUU B KIICTKC

®orocunte3. CperoBas u TemHOBas (a3el (orocuHTeza. Peakuuu
dotocunTe3a. DPdexkTuBHOCTh PoTOCHMHTE3a. 3HaueHHe (OTOCUHTE3a IS
KU3HU Ha 3emuie. BriusHue ycimoBui cpenbl Ha (DOTOCHHTE3 M CHOCOOBI
MOBBIIIEHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OaKTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKU3HU Ha 3eMiie

DHepreTudecknii oOMeH B KieTke. PaclierieHue BeUIECTB, BBIICICHHE U
AKKyMYJUPOBAaHUE DHEPTHH B KJIETKE. OTambl JHEPreTHYECKOTO OOMeEHa.
I'muxonus. bpokenue u ero Buasl. KucmopogHoe OKUCICHUE, WITH KIIETOYHOE

npIxaHue. DPPEeKTUBHOCTh YHEPTETUUECKOT0 OOMEHa

Peakuuu wmarpuuHoro cuHte3a. ['‘eHermueckas wunbpopmanus u JIHK.

Peanuzanus reHeTuyeckom I/IH(I)OpMaI_II/II/I B KJIeTKe. | eHeTu4ecKuil KoJ U €ro



4.5

5.1

5.2

5.3

5.4

5.5

ceorctBa. Tpanckpunuus — wmarpuusbli cuHTe3 PHK. Tpamcmauus —
ouocunTe3 Oenka. KogupoBanue aMuHOKUCIOT. Postb pubocom B OMOCHHTE3E

Oeka

Hexnerounsie ¢opmbl xu3Hu — BUpYChl. McTopus otkpbitus BupycoB (..
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA M JKU3HENEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, KUBOTHBIX H YEJIOBEKA, BBI3BIBACMEIC
BUpycamu. Bupyc ummynonedunmra uenoBeka (BUY) — Bo3Oyaurensb

CII1da. [TpodunakTrka pacripocTpaHeHHsI BAPYCHBIX 3a00I€BaHUMA
Pa3zmHOXeHMe U MHAUBUAYAIBHOE Pa3BUTHE OPraHU3MOB

Kierounslii MK, WM JKU3HEHHBIM MUK KIeTKU. MHTepdaza m MHTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pernnkanus — peakuus MaTpUIHOTO
cunre3a [IHK. Crtpoenue xpomocom. XpOMOCOMHBIN HabOp — KapUOTHIL.
JuniouHeIi M TalUIOWAHBIA  XPOMOCOMHBIE HAOOpbhl.  XpOMAaTHIBI.
[uronornyeckue OCHOBBI PA3MHOXKEHUS M HHJIUBUAYAIBHOTO pa3BUTHUSA
OpraHU3MOB.

Henenne kietkn — Muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasnime Ha

Pa3HBIX CTAAUAX MUTO3A. buomornyeckuii CMBICII MUTO3a

@opMmBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosoe U nojoBoe. Buapl Gecronoro
pa3sMHOXEHHUs: JeJIeHHE HAaJBOE, MOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAYCHUEC I CCIICKINN

[TonoBoe pa3MHOKEHUE, €T0 OTJIMYHUS OT OECTIONOTO.
Metio3. Cragum wmeiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
IToBenenue xpomocom B Meiio3e. KpoccunroBep. buonornueckuii cMbICi U

3HaYeHNEe MeNo03a

l'ameTtorenes — mporecc 0oOpa3oBaHUS TMOJOBBIX KJIETOK Y JKHBOTHBIX.
ITonoBble kene3pl: CEeMEHHUKHM U suyHUKM. OOpa3oBaHHUE U pa3BUTHE
MIOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Mj, SHIEKIeTKa) — CIepMaToreHes u
ooreHe3. OcoOEHHOCTH CTPOEHUS  SHMIEKIETOK M CIEepMaTO30MJIOB.

Onnonorsopenue. IlapreHorenes

WnnuBuayanbHoe pa3Buthe (OHTOreHe3). OMOpUOHAIbHOE Pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHAIBHOIO PAa3BUTHUS Y TO3BOHOYHBIX
KHUBOTHBIX: JIpOOJieHHe, TacTpyiauus, opraHorenes. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPa3BUTUA: TMPAMOE, HENpsIMoe
(MumunHOYHOE). BimsHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIE YPOACTBA.

Poct n pPa3BUTHC paCTeHHﬁ. OnroreHe3 IOBCTKOBOT'O paCTCHHUA: CTPOCHUC



6.1

6.2

6.3

6.4

6.5

6.6

CCMCHU, CTAIUH PASBUTUA
HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

IIpeamer u 3amaum re”etuku. Mceropus pasBUTHS TE€HETHKU. Bxian
POCCUICKHX M 3apyOEeKHBIX YUEHBIX B pa3BUTHE F€HETUKU. MeTO0 bl TeHETHKHI
(ruOpu0JIOrNYECKU, IIMTOr€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKH).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUeCKasi CHMBOJIMKA, UCIIOJIb3yeMas

B CX€Max CKpEIMBaHUN

3aKOHOMEPHOCTH HaCJe0BaHUS NPU3HAKOB, yCTaHOBJIEHHbIe . Menaenem.
MonorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBmwino noMuHHMpOBaHMs. 3aKOH pacIUEIICHUS ITPU3HAKOB.
I'nnore3a uncroTs! ramer. IloaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemiyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEIOBaHUSA
IIPHU3HAKOB. HI/ITOFGHCTI/I‘-IGCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO CKpCIIUMBaHM.
AHnanusupyroniee — ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUMBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HacliemoBaHMe Tpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJICICTBEHHOCTH.
['eneTn4eckue KapThI.

I'enetuka mona. XpoMOCOMHOE ompejeNieHHue mojia. AYTOCOMBI M TOJIOBBIE
XpoMocoMbl. ['OMOraMeTHbBIC U TeTeporaMeTHbIe OpraHu3Mbl. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3MeHunBOCTh. BHbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpeapl B HEHACHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHUKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBIN psSag M BapHallMOHHAsS
kpuBasi. Hopma peaknuu npusHaka. KonaudecTBEHHblE M KaueCTBEHHbIE
NMpU3HAKK U WX HopMa peaknuu. CBoilcTBa  MOIU(DUKAIMOHHOM

U3MCHYUBOCTHU

HacnencrBennas, WM TI€HOTHIIMYECKas, H3MEHYMBOCTh. KoMOuHaTuBHAs
W3MEHYUBOCTh. MeH03 W TOJOBOM TPOIECC — OCHOBa KOMOMHATHBHOMN
M3MEHUYUBOCTH. MyTalMOHHAs HM3MEHYMBOCTh. Kiaccudukaius MyTaiiuii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensusle ¢akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACJIEICTBEHHOMN
n3meHunpocty H.M. BaBunoBa

I'eneruka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbI TEHETHUKHU
YeJIOBeKa: reHEeaIOTUYECKU, OJIM3HEIOBBI, LIUTOT€HETUUECKU,

OMOXMMHUYECKUH, MOJIEKYIsipHO-TeHeTH4ecKuil. CoBpeMeHHOe ompeaeeHHne



7.1

7.2

7.3

TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE
¢ nomouibto [11[P-ananu3za. Hacnencreennsle 3a001eBaHus 4eI0BEKa: TeHHbIE
Oone3Hu, OONE3HM €  HACIEACTBEHHOW  IPelpacloiOKEHHOCTHIO,
XpoMocoMHbIe Oone3nn. Comaruyeckue W TEeHEpPATUBHBIE MYTallUH.
[Tpunmunsl  310poBOro o0pa3a JKW3HH, AMATHOCTHKH, NPO(UIAKTUKH WU
JICYCHHUS TEHETHUYECKUX Oose3Hen. Meauko-reHeTHIeCcKoe
KOHCYJIbTUPOBaHUE. 3HaYCHUE MEIULIUMHCKON T'€HETUKH B IIPEIOTBPALCHUH U

JICYCHUU TCHETUYECKUX 3200JIeBaHUI YEITOBEKA
Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak HayKa W IPOIECC. 3apOKJICHUE CENEKIMH U JOMECTHUKAIUS.
Yuyenne H.M. BaBwioBa o IIeHTpax MPOUCXOXKACHHUS W MHOT000pa3us
KYJIbTYPHBIX pacTeHHil. LIeHTpbl NPOUCXOXKAEHUS OOMAIIHMX >KUBOTHBIX.
Coprt, nopoaa, mramm

CoBpeMeHHbIE METO/IbI CelleKIMU. MaccoBbIi U UHIUBUYaIbHBIA OTOOPHI B
CEJICKLIMU pacTeHUN U KUBOTHBIX. OlLleHKa 3KcTepbepa. biau3kopoacTBeHHOe
ckpeniuBanue — UHOpUAUHT. Yncras nuHus. CKpenMBaHUe YUCTHIX JIMHUMN.
I'erepo3uc, wim rubpuanas cwia. HepoacTBeHHOe CKpelMBaHUE —
ayropunuur. OtnanéuHas rulpuamsanus U e€ ycnexu. VcKyccTBeHHBIM
MyTareHe3 M IMOJY4YEHUE MOJUIUIOUIOB. JIOCTHMKEHUSI CEJIEKIIUU PaCTEHUM,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmon. Kierounas
nHxeHepus. Kierounele KynabTypbel. MUKpPOKIOHAIBHOE Pa3MHOKEHUE
pactenuil. KiioHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3HCTBEHHBIX
OpraHu3MoOB. DKoJIorHYecKkue U 3Thuueckue npodnembl. MO — renerndecku

MOANGUIIUPOBAHHBIE OPTAHU3MBbI

11 KITACC

Kon

11

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

DBOJIOMOHHAS OMOJIOT U

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CaunerenbcTBa 3BoMONMU. [laleoHTONOTHYECKHE: TOCIIENOBATEILHOCTh
MOSIBJICHUST BUJIOB B MAJICOHTOJIOTMUECKON JIETOIMMWCH, MEPEeXOAHbIE (HOPMEI.

buoreorpaduyeckue: cxoacTBo U paznnuve GayH U ¢QIOp MaTEPUKOB M



1.2

1.3

1.4

1.5

2.1

2.2

OCTpPOBOB. :‘)M6pI/IOHOFI/I‘l€CKI/Iei CXO0ACTBAa M pa3jinviusdg 3M6pI/IOHOB Pa3HbIX
BHU 0B IIO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/I‘-IeCKI/IeZ TOMOJIOT'MYHBIC,
AaHaJIOTUYHBIC, PYAUMEHTAPHEBIC OpraHhbl, aTaBU3MBI. MOJ'ICKy.]'IHpHO'
OMOXHMUYCCKHUC: CXO0ACTBO MEXaHM3MOB HACJICACTBCHHOCTH W OCHOBHBIX

MeTabOoIMYECKUX MyTeH y BCEX OpraHu3MOB

OpomounonHass teopus Y. JlapBuna. Ilpeanocbuiku BO3HMKHOBEHUS
JapBuHU3MA. J[BHKYIIHE CHIIBI 3BOJIONMU BUAOB 1Mo [lapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE npu OTPAaHUYCHHOCTH pecypcos, HeonpenenéHHas

M3MEHYMBOCTb, 00pb0a 3a CylIeCTBOBaHHE, €CTECTBEHHBII 0TOOD)

Cunrernueckass Tteopus s3Boioruu (CTD) u ocHOBHBIE €€ MOJOKEHUSI.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMU

JBmwxynme cuibl ((hakToOphl) HBOJIONUN BUAOB B NpHpojae. MyTannOHHBIH
npolecc U KOMOMHATUBHAS W3MEHYMUBOCTD. [loNysiiMOHHbIE BOJIHBI U Ipend
reHoB. M3zomsiumst u murpanus. EcTecTBeHHBIH OTOOpP — HampaBiIsIOIIMNA
¢axrop 3BosoIH. POpMBI €CTECTBEHHOTO 0TOOpA.

[Tprcnoco0neHHOCT, OpPraHU3MOB Kak pe3ynbTar 3Bomonuu. I[Ipumepst
npucnocoO1eHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALUH.

Bun wu  BumooOpasoBanme. Kpurtepum Buma. OcHOBHbIE  (HOPMBI

BU000pa30BaHus: reorpauyeckoe, IKOJIOTHIecKoe

MaKp03BOJ'IIOI_[I/ISI. cDOI)M]':»I OBOJOIHNHN: (I)I/IJ'IGTI/IIIGCKEUI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTtumocTs 3BoOLUN
Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMJie

JloHayuHble TPEICTaBICHUsS O 3apOXACHUM >KU3HUA. HaydHble rumoresbl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOHMOreHe3 U MaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMSL. DKCHEPUMEHTAIBHOE TOATBEPKACHUE XUMHUYECKON 3BOJIOLUU.
Havanbhbie 3tanbl Ouonorunueckoit asomonnu. ['unoreza PHK-mupa. Ilepsoie
KIETKM M uX odBomouus. DopMupoBaHUE OCHOBHBIX TIPYII KUBBIX

OpraHu3MOB

PasButne xu3HM Ha 3emie no spaM u nepuoaaMm. Karapxein. Apxelckas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOpPHUIICKHIA,
OpJIOBUKCKHW, CHIIYPUHCKHM, IEBOHCKHW, KaMEHHOYTOJIbHBIM, IEPMCKHI.
Me3so30iicKas dpa 1 €€ IepUOAbl: TPHACOBBIN, FOPCKUH, METIOBOM.

KaiiHozoiickas »52pa ®W €€ Tepuoabl: TMaJeOreHOBBIA, HEOTE€HOBBIM,
AQHTPOIIOI€HOBBIM. XapaKTepUCTUKA KIUMara U TE€OJOTMYECKHUX IIPOLIECCOB.

OCHOBHBIEC  JTaIlbl OBOJJIIOLIMM  pPaCTUTCIBHOI0O W KHBOTHOI'0O  MHpaA.



2.3

2.4

2.5

2.6

3.1

3.2

3.3

3.4

Apomopdo3bl y pacTeHuld U KUBOTHBIX. [losiBlIeHue, pacuBeT U BHIMUpaHUE

TPYIII )KUBBIX OPraHU3MOB

CucremMa OpraHMYecKOro Mupa Kak oOTpaxeHue »3Boionuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHnu3MOB

DBOIIOLIMS YeIOBEKa. AHTPOIIOIOTHS KaK HayKa. Pa3BuTue mpeacraBueHuii o
HNPOUCXOKACHUH YelIoBeKa. MeToapl m3ydeHus: aHtpororeHesa. Cxoacrsa u
pas3nuYMs YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.

JBmwxymue cuibl ((hakTopbl) aHTporioreHesa. HacnencrsenHas n3aMeHUYHMBOCTD
U €CTECTBEHHBIN 0TOOp. OO1mEecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUi

TpyHda, MbIIIJIICHUEC, P€Yb

OcHOBHBIE CTaAMM U BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIONUTEKHU, YerloBeK
ymenslid, Yenoek mnpsaMoxomsamui, YenoBek HeaHaepTanbCKkuil, YemoBek
pa3syMHbIii. Haxo/lk1 HCKOMAaeMbIX OCTAHKOB, BpEMsI CYILIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHust, 00bEM FOJIOBHOIO MO3ra, 00pa3 *KU3HU, OPYAUs

UYenoseueckne  packl. OcCHOBHbIE  OOJNbIIME  pachl:  €BPOIEOMJIHAS
(eBpasmiickas), HeErpo-aBCTpaJOuAHas (IKBATOpUAbHAs), MOHIOJOUIHAS
(a3uaTcko-aMepuKaHckas). YepTbl MTPHUCHOCOOJICHHOCTH TPEICTaBUTENIEH
YeJIOBEYECKHX Pac K YCJIOBUSIM CYIIECTBOBaHMS. EJIMHCTBO YEIIOBEUECKUX

pac. Kputuka pacusma
OpranusMbl 1 OKpy»Karolas cpea

OKoorus Kak Hayka. 3aladd U pa3zelibl SKOJOIMH. MeTo/ bl HKOJIOTMYECKUX
UCCleIoBaHUNA.  DKoJjoruueckoe  MupoBo33peHue. Cpeabsl  oOUTaHMA
OpPraHU3MOB: BOJIHAS, Ha3eMHO-BO3/YIIHAs, MOYBEHHA,

BHYTPUOpPraHU3MEHHas

Oxonoruyeckue ¢akropel. Kiaccudukanuss 3Kogorudeckux (paxTopos:
abuoTHyeckre, OMOTUYECKHE U AaHTPOINOIreHHble. J[eHCTBHE HKOJOTHYECKUX

(hakTOpOB HA OPraHU3MBI

AbGuotnuueckue (QakTopbl: CBET, TeMIlepaTypa, BIaxHOCTh. dDoTonepruoausm.
[TpucnocoOneHnss OpraHu3MOB K JEHCTBHIO aOMOTHYECKUX (DAaKTOPOB.

buonornueckne puTMbl

buotnueckue pakropel. Buasl OnoTnueckux B3aMMOAEHCTBHIM: KOHKYpEHIIHS,
XUIIHUYECTBO, Mapa3uTH3M, MYyTyalu3M, KOMMEHCATU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMeHcallu3M, HelTpanusMm. 3HaueHHe OHWOTHYECKHUX

B3aUMOJCUCTBHUIM JJIsL CYIICCTBOBAHUSA OpTraHnu3MOB B IpUPOAHBIX
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4.1

4.2

4.3

4.4

4.5

CO00IIIeCTBAX

KOJIOTHYECKHUE XAPaKTCPHUCTUKU  TIOIYJIALIUH. OcCHOBHBIE ITOKa3aTelIn
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTH, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUT'panus. I[I/IHaMI/IKa YHUCJICHHOCTH MOITYJIAINU U eé perysinusa
COO6H.ICCTB3. 1 OKOJOTHYCCKUEC CUCTEMBI

CoobmecTBo opranuzMoB — OuorneHo3. CTpyKTypsl OMOIIEHO3a: BHJIOBAf,
HpOCTpaHCTBeHHas, Tpodudeckas (mumeBas). Bugsl-momuHantsel. CBs3u B

OuolEeHo3€e

DKONoTu4YecKrue CUCTeMbl (dKocuctembl). lloHsTHe 00 »JKOocucTemMe U
ouoreoneHo3e. DyHKIMOHATBEHBIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemIECTB M TMOTOK OJHEPTUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOcUCTeMBI. [luiieBbie enu
u cern. OCHOBHBIE TIIOKa3aTeNM AKOCHUCTEMBI: Ouomacca, TPOTYKIIHS.
DKOJOTUYeCcKHe MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OoMaccel. CBoiicTBa

HKOCHCTEM: YCTOMYMBOCTD, CAMOpPEryJiaLusl, pazsutue. Cykueccus

[TpuponHble 3KOCHUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCUCTEMA XBOHHOTO
WIN HIMPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHCTEMBL. Y POOIKOCHCTEMEI.
bruonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCUCTEM U
ypOOIKOCUCTEM.

buopasznoobpasue kak ¢aktop ycroiuuBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

VYyenne B.W. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U CTPyKTypa
6uochepsl. Kupoe BemiectBo u ero ¢pyHkuuu. OcodeHHocTH Guocepsl Kak
r1100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCcHME U OOpaTHas CBS3b B
o6uocdepe. KpyroBopoTsl BemecTB U OMOTE€OXUMHUYECKHE IUKIBI JIEMEHTOB

(yraepona, azota). 30HaIBHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIIN

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE H3MEHEHHS B Ouocdepe.
['moGasbHBIEC PKOJTOTHYECKHUE TTPOOITEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPUPOIHBIMH pecypcaMd U UX

UCIOJIb30BaHue. JlocTrkeHus: OMOJIOTUH U OXpaHa MPUPO/IbI



YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOT'O
[TPOLIECCA

OBA3ATEJIBHBIE YYEEHBIE MATEPUAJIbBI U1 YUEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aatenbeTBo «IIpocBemnieHune

* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue /Tlox pen.
[Taceunuka B.B., Aximonepnoe obmiectBo «M3aarensctBo «lIpocBemienner»

METOJUYECKHNE MATEPHAJIBI JIJIA YUUTEJIA

Metonudeckoe nocooue/Ilaceunuk B.B., AkunoHnepHoe 00111ecTBO H3AaTEITHCTBO
"[Ipoceemenue".

OU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI U PECYPCHI CETU UHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://bioll-vpr.sdamgia.ru/



IIpunoxenune
K paboueii nporpamme
y4eOHOro npeamera «buosaorus»

®opmbl yuera padoydeil NporpaMmmsl
Bocnuranus B paGoueii mporpamMme no 0MoJIorun

Pabouas nmporpaMMa BOCTIUTaHMS peaIH3yeTcsl yepe3 HCIOJIb30BaHHe
BOCIIUTATEIHHOIO MOTEHIIMAIA YPOKOB OMOJIOTHHU. DTa paboTa OCYLIECTBISETCS B
CIeqyomux Gopmax:

* MOOYXJeHHe OO0ydaroUuxcsi coON0/laTh Ha YpPOKe OOLIETPUHSAThIE HOPMBI TOBEACHUS,
mpaBwia OOILIEHUS CO CTapIIUMU (NeAAarorn4ecKuMu paOOTHUKAMH) U CBEPCTHUKAMU
(oOyyaromuMucs ), IPUHLHUIBI Y4eOHOW TUCITUIUIMHBI U CAMOOPTraHU3allnu;

* MpUBJICYCHNE BHUMaHUS OOYy4aIOUIMXCS K IIEHHOCTHOMY acleKTy M3Yy4aeMbIX Ha ypoKax
NPEeIMETOB, SBJICHUH, COOBITUH uepe3: JAEMOHCTpalMi0 OOy4arolUMCsl IPHUMEPOB
OTBETCTBEHHOT'0,  TPaX/JaHCKOTO  TIOBEACHHUS, MPOSBICHUS  YEJNOBEKOMIOOus U
I00pocepieyHOoCTH; oOOpalleHne BHHMAHUS Ha HPABCTBEHHBIC AaCIMEKThl HAYYHBIX
OTKPBITHHA, KOTOpPBIE H3y4alOTCS B JAaHHBIH MOMEHT HA YypOKE, Ha SIPKHX JesaTelel

KYJIBbTYPBI, YYCHBIX, IIOJIMTUKOB, CBA3aHHBIX C U3YUYa€CMbIMH B JIaHHI)II\/'I MOMECHT TEMaMH, Ha



TOT BKJIAJ, KOTOpPBbII OHM BHECIM B pPa3BUTHE HAIEH CTPAaHbl U MHpA, Ha JOCTOMHBIC
MOAPAYKaHUS IPUMEPHI UX KU3HM, HA MOTUBBI UX ITOCTYIIKOB; MCIIOJb30BaHUE HA YPOKax
nH(pOpMaINH, 3aTparuBaroiiell BaXXKHbIE COLMAIbHBIC, HDAaBCTBEHHBIE, 3THYECKHUE BOTIPOCHL;

* MCIIOJIb30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH coaep)kaHHsl y4eOHOro mIpeamera s
(dbopMHpOBaHUS y OOYYAIOLIMXCS POCCUHCKUX TPAJULMOHHBIX JyXOBHO-HPABCTBEHHBIX U
COLMOKYJIbTYPHBIX LIEHHOCTEH uepe3 MoAOOp COOTBETCTBYIOIIMX TEKCTOB JUIl UTCHMS,
IPOOJEMHBIX CUTyallUi 17151 00CYKIEHUs B Kiacce;

* UHULUMPOBAHUE OOCYKIEHUH, BBICKA3bIBAHUH CBOEr0 MHEHHS, BBIPAOOTKH CBOETO
JMYHOCTHOT'O OTHOLIEHMSI K U3y4aeMbIM COOBITUSIM, JIMLIAM;

* BKJIIOYECHHE B YPOK WIPOBBIX IPOLEAYP, KOTOPBIE IOMOTrarT MOIAEPKATh MOTHUBALUIO
o0yJaromuxcss K IOJYyYCHHIO 3HAHWH, HaNaXUBAHUIO IO3UTHUBHBIX MEXJIMYHOCTHBIX
OTHOILIEHUH B KJIacce, IOMOTaloT YCTaHOBJIEHUIO 100poXkKenaTeIbHOU aTMOC(ephl BO BpeMs
YPOKa;

* IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThl, CTUMYJIUPYIOIIUX [T03HABATEIbHYIO
MOTHBAIUIO O0YJaOLTIXCS;

* IPUMEHEHHUE TPYIIOBON paboThI WM PadOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaH/IHOM pabOThI M B3aMMO/IEHCTBHIO C APYTUMHU 00 yUarOIIUMUCS;

* BBIOOP M HCHOJB30BAHHE HAa YPOKaX METOJOB, METOJMUK, OKa3bIBAIOIIMUX BOCIUTATEIbHOE
BO3JICHCTBHE Ha JIMYHOCTb B COOTBETCTBHM C BOCIHTATEIBHBIM HJAEAIOM, LEIBI0 U
3a/1a4aMy BOCIIUTaHHUS;

* MHUIUMPOBAHNE W TIOJJIEP’KKA HCCIIEOBATEIBCKON NESTEIbHOCTH MIKOJIBHUKOB B (hopMme
BKJIIOYEHUE B YPOK pPa3lIMYHBIX HCCIIEIOBATEIbCKUX 3aJaHHUN, YTO JAE€T BO3MOXKHOCTb
o0yJaromuMcsi MpPUOOpPECTH HABBIKM CaMOCTOSTENIBHOTO PELICHUs TEeOpETHUYECKOU
npoOJemMbl, TeHepHUpOBaHUA U O(OPMIIEHUS COOCTBEHHBIX THIIOTE3, YBaKUTEIBHOTO
OTHOILICHMS K UY)KUM UJ€sM, ITyOJIMUYHOTO BBICTYIICHHS], apTyMEHTUPOBAHUS U

OTCTaWBaHUs CBOEH TOYKH 3PEHUS;
* YCTAaHOBJIEHUE YBAKUTEJbHBIX, JOBEPUTENbHBIX, HE(OPMalIbHBIX OTHOLIEHUN MEXIY

YUYUTCIIEM U YYCHHUKAMH, CO3AaHUC HA YPOKaAX 3MOI_II/IOHaJ'IBHO'KOM(I)OpTHOI71 CpCabl.

Ne i/m Paznen Moy BocUTaTeNbHON PO paMMBI

« IIIkONBbHBIN YPOK»

1 buomnorus,kak Hayka. A capimy Mup(YpOK KO

MeXIVHAPOJIHOMY JHIO TJIVXHX)

2 Opranusm BoipamuBaHnue pacTeHuil B KocMoce(Ko
JHI0 KOCMOHABTHKH)




Howmep | laTta | KasengapHo- XapakrepucTuka OcHOBHbIE IOHATHS TEMBI.
ypoka TeMaTHyecKoe OCHOBHBIX BH/I0B
ianuposanue 10 NAeATeJbHOCTH
«b» YYeHHUKA.
Tema
1. Kpatkas ucropus Pas0uparotcs co Hayxka.
pa3BUTHS OMOJIOTHH. CTPYKTYpO#l yueOHHKA.
Mukpo6uo
OnpenensroT st ceds
JOT U,
YPOBEHb BBITOIHAEMBIX
. TCHETHKA,
TBOPYECKUX 3a/1aHUM, 5
anno0uo
6.09 BbIpa0aThIBAIOT IJIAH pal
. . JOTHSL.
CBOUX JIeHCTBUI.
buotexno
CamocrosTenbHO JIOTHH.
YUTAIOT TEKCT
naparpada. OTBeyaroT
Ha BOIIPOCHI.
CocraBnsioT TabauILy.
2. [Tnanupyrot paboty ¢ Merton. I'unoresa,
_ | yunTenem u HKCIEPUMEHT, TEOPHSI.
MeTobl TO3HAHHS KUBOKH
CBEPCTHUKAMH.
PUPOJIBI
13.09

OO6cyxaaroT B IpymIe.

Y4acTBYIOT B IIPOBEPKE
3HaHUUI
(MHAMBUAYAIBHO).

PaboTaroT ¢ y4eOHUKOM.

N3ygaror MeTo 16l
HO3HAHUSA KUBOU
MIPUPOJBI.




20.09 | CymHOCTb KU3HH U Onpenenstot npu3Haku | JKUBbIE CHCTEMBL.
CBOWCTBO YKHBOTO. JKUBBIX OPTraHU3MOB.
JlaroT XapaKkTepUCTHKY
JKHUBBIM CUCTEMAaM.

PaGorator ¢
pa3IMYHBIMH
HUCTOYHUKAMU
uHpopmanuu.
27.09 | YpoBHU OpraHu3aIiiu CamocrosiTeTpHOe YpoBeHb KHU3HH.
KUBOM maTepuu. S 1eJenojaraHue.
by MUP(YpPOK KO Yyamuecs
Mex1yHapOIHOMY JTHIO bopMynUpYIOT LEH U
TITYXHX) 3aJ1a4M ypoKa.

Beimonustor Tect no
U3y4EHHOMY
JIOMAIIHEMY 33JaHHUIO.

CocTaBisioT CXEMYy-

KOHCIIEKT.
11.10 | Pa3BuTHe 3HAHUM O CaMOCTOSITEIIbHOE Knerka, MeTon, uTOIOrHUS,
kinetke. Knetounas LieJIerojaraHye. MUKPOCKOTIHSI,
Teopus. Meroabl VYuyarnuecs MUKPOIIEHTPU(YyTUPOBAHUE.
LIUTOJIOTHH (bOpMYyIUPYIOT TIETH U
3aJla4d ypoKa.
IIpociymmuBaroT

JIEKIIMOHHBIA MaTepHall.
OTBeuaroT Ha BOMPOCHI.

18.10 | Xumuueckwii coctaB CamocTosTenbHOe [Tonumepsl, MOHOMEDHI,

KJIETKU: HEOpTraHWYECKHe | LeJiernojaraHue.
Oy(depHbIE CUCTEMBI.

BELIECTBA, UX POJIb B VYyamuecs
KJIETKE U OPTaHU3Me (bopMyIHUPYIOT LIENTH U
4eJI0BEKa. 3aJ]a4ul ypoKa.

BrinonHsaroT TECT IO
U3y4YEHHOMY
JIOMAIlHEMY 3aJJaHUIO.

IIpu nzyyenun
JIOMAIIIHETO 3a1aHUs

COCTaBJIAIOT CXEMY-




KOHCIICKT.

Paznuyarot
HEOpraHUYEeCKue u
OpraHHYecKHe BellecTBa
KJIETKU, MUHEpaIbHbIe
COJIM, OOBICHSIOT UX
3HAYCHUE JUIS
opranusma. Habmonarot
JIEMOHCTPAIIHIO OIBITOB
YUUTEIEeM, aHATH3UPYIOT
UX pe3yJbTaThl, AETAI0T
BBIBOJIbI. AHATM3UPYIOT
MPEJICTABICHHYIO Ha
PUCYHKAX y4yeOHMKaA
uH(pOpMaLUIO O
pe3ysibTaTax OIbITa,
paboras B mape.

25.10

XUMUYECKUM COCTaB
KJICTKH: OpPTraHUYCCKHE
BelecTBa (yrieBOIbl,
JIUTINIBI).

CaMOCTOSTEIIbHOE
LieJIerojaranume.
Yuammecs
GbOpMyYIUPYIOT LIETH U
3aJja4uM ypoKa.

BrinonHA0T TECT 11O
W3Y4YEHHOMY
JIOMAIlHEMY 3aJaHHUIO.

IIpn nzyyennn
JIOMAIIHETO 3a0aHHS
COCTAaBJISIIOT CXEMY-
KOHCIIEKT.

Pazmugaror
HEOpPraHUYECKUE U
OpraHHYEeCcKHe BElecTBa
KIJIETKU, MUHEpaIbHbIC
COJIN, OOBICHSAIOT UX
3HAUYCHUC IJIA
opranusma. Habmronarot
JIEMOHCTPAIIHIO OITBITOB
YUUTEJEeM, aHATH3UPYIOT
WX pe3yNIbTaThl, AETAIOT

MoHocaxapupl,
OJINTOCaXapu/Ibl,
MOJICaXapU b




BBIBOJIbl. AHAJIU3UPYIOT
MPEJICTABICHHYIO Ha
PUCYHKaxX y4yeOHMKaA
UH(POPMALIUIO O
pe3yJbTarax OmbITa,
paboras B mape.

1.11

XUMHUYECKUA COCTaB
KJICTKUA: OPraHUYeCKHe
BemecTBa (OemKku-

CTpOECHHUE, CBOMCTBA,

byHKIUN).

CaMOCTOSTEIIbHOE
LieJIeroJIaraHue.
Yuammecs
(bOopMyIUPYIOT LIENIU U
3aJja4uM ypoKa.

BrinonHaoT TECT 11O
HW3Y4YCHHOMY
JIOMAIIHEMY 33/IaHHIO.

IIpu nzyuenun
JIOMAIIHETO 3a0aHHS
COCTaBIISIIOT CXEMY-
KOHCIIEKT.

Paznmuuator
HEOpraHUYECKUe U
OpraHHYecKHe BellecTBa
KJIETKU, MUHEpaIbHbIE
COJIN, OOBICHSAIOT HX
3HAYCHUE JIIS
opranusma. Habmronarot
JIEMOHCTPAIIHIO OIBITOB
YUUTEIEeM, aHATH3UPYIOT
WX pe3yNbTaThl, AETAIOT
BBIBOJIbI. AHATM3UPYIOT
MPEJICTAaBICHHYIO Ha
pPUCYHKAX y4yeOHHMKa
nH(pOpPMAaLUIO O
pe3ysibTaTax OIbITa,
paboTas B mape.

AMMHOKHUCIIOTBL,ACHATYpaIUs, P
eHaTypauus.

8.11

XUMHUYECKUNA COCTAB
KIICTKU. HyKHeHHOBBIe

Brimosnsstor
KOHTPOJIbHYIO paboTy

Hyxneonwr,

a30TUCTOC




kucnotel. JJHK.

OCHOBAaHHEC,'OPMOHBI.

10. 22.11 CpasnuBatot /IHK u Hyxneotua.
PHK. 3nakomsrcs ¢
XUMHUYECKUN COCTAB
ATO.
kietrku: PHK, ATO®.
11. 29.11 | CTpoeHue KJICTKH. 3anoHAIOT TabIuIly UTOIUIa3Ma, SIpo,
Krnerounas memOpana. «CTpoeHne opraHou10B
OpraHouipl, MeMOpaHa,
SAnpo. KJIETKWY, JIeJIaloT
KJIeTOyHasi MeMOpaHa,
PUCYHKH,
¢baronuTo3, MUHOIMTO3.
MIPOCMATPUBAIOT
BUJCO(PUIBM.
12. 6.12 | CtpoeHue KICTKH. 3anoaHAI0T TabIUIy [uronnazma,pubOCOMBI,KIETOY
Huronnasma. Kierounsiii | «CTpoeHHE OPraHOMIOB | HBIA LIEHTP.
1eHTp. Pubocomsr. KIICTKW», JICJIal0T
PUCYHKH,
IPOCMATPUBAIOT
BHJICO(DUITEM.
13. 13.12 | OIIC. Kommiekc 3anonHsI0T Ta0IHIly
lonbmxu «CTpoeHne opraHou10B
KIICTKW», JICJIal0T
PUCYHKH,
MIPOCMATPUBAIOT
BUJCO(PUITBM.
14 20.12 3anonHs0T Ta0IHILY Kpuctsl, rpansl, MaTpukc,
«CTpoeHHE OpraHOU/IOB | CTPOMA, ITOTYaBTOHOMHBIH.
CrtpoeHue KIeTKH.
KIIETKWY, JIENaloT
MuToXOHIpHUH.
PUCYHKH,
[Lmactuasl.
MIPOCMATPUBAIOT
JlaGopaTopuast BUCOPUIEM.
padora Ne 1. « BeInoHA0T
Halioqenue KJIETOK nabopaTopryto pabory.
pacreHuii u
“KMBOTHBIX TI0]
MHMKPOCKOINOM Ha
rOTOBBIX
MHKpOINpenaparax u ux
OnmucaHHe.»
15. 27.01 | CxoncTBa 1 pa3nuyus B Beimonssior IIpoxapuoThl, 3yKapHuOTHI




CTPOEHUHU
MIPOKAPUOTUYECKUX U
JYKapUOTUYECKHUX
kieTok. JlaboparopHasi
pabora.Ne2 «CpaBHeHHne
CTPOCHMS KJIETOK
pacreHuii u

AKHUBOTHBIX»

nabopaTopHYIO paboTy.
3aroHSI0T Ta0IHUILy.

16.

10.01

Hexknerounsie hopmbl
KU3HU. Bupycel u
bakrepuodaru

XapakTepusyroT BUPYChI
KaK HEKJIETOUHbIE
(hOpMBI KU3HH,
YCTaHaBIMBAIOT
MPU3HAKU KHBOTO U
HEXHBOTO, OTIMCHIBAIOT
CTPOCHHE BHPYCOB, UX
pa3Butue. PaboTarot ¢
y4eOHUKOM, pUCYHKaMH,
UKT, nonxyyaror
n/3.Paboraror ¢
Y4eOHUKOM.
JleMOoHCTpUPYIOT
3HAHUS, IOJy4YeHHBIC Ha
JIPYTHX ypOKax.
CoCTaBIAIOT TaOJIMITEL,
CXEMBI, HCIIOJTb3YS
TEPMHHBI U TIOHATHS,
MOJTy4YEHHBIEC HA YPOKE U
COOCTBEHHBIE 3HAHUSL.
DopMyIHpYIOT
npo0aeMy HaXOAAT MyTH
ee peIeHHs.

JucKyTHpYIOT.

Bupyc, kancun

17.

OOMeH BEIECTB U
SHEPIrUU B KJIETKE.
IluTtanue KIEeTKH.

Beimonuser
KOHTPOJIbHYIO paboTy.

DOopMyIHPYIOT
npo0aeMy HaxXOAAT MyTH
ee peIeHHs.

JIMCKyTHUPYIOT.

AccuMungauus u
TUCCUMWIALIAA. MeTaboan3M




17.01

18.

24.01

dortocunTes

AHaIM3UpPYIOT OMINOKU
KOHTPOJIbHOM pabOTHI.
CoCTaBNsIOT ypaBHEHHUS
dboTocuHTE3A.
XapakTepu3yroT ATallbl.
CoCTaBIAIOT KOHCIIEKT.

dotonns

19

31.01

T'eneTuyeckuii Kox.
VY nsoenue JIHK.

CMOTpST pparMeHT u
OTBEYAIOT HA BOIIPOCHI.
CpaBHUBAIOT U
AQHAJIM3UPYIOT CXEMBI.
PaGoratot ¢ TekCcTOM U
CXeMaMHU y4yeOHHKa.
Pemaror 3agaum.

I'en, Tpumner,noaucoma

20.

7.02

CuHre3 0Oelka B KJIIETKE

PabGoTaroT ¢ TekcTOM U
CXeMaMHU y4yeOHHKa.
Pemraror 3amaqm.
BremomasaioT
KOHTPOJIBbHYIO PalboTy.

Penynnukanus, neHTpomepa

21.

14.02

JKM3HEeHHBIN [TUKIT
KJIETKH.

Murto3. AMuTOo3

Paborator ¢ yueOHUKOM.
JleMOHCTpUpYIOT
3HaHUS, MOJyYCHHbIE Ha
JPYTUX ypOKax.
CocCTaBIsAIOT TaOJIMIIEL,
CXEMBbI, UCTIONb3Y
TEPMUHBI U TIOHSTHS,
MOJIy4YE€HHBIE HA YPOKE U
CcOOCTBEHHBIE 3HAHMUSI.
DopMyIHPYIOT
npobiaeMy HaxXoIiT IMyTH

Murtos,podaza,uarepdasza,MeT
adasa,anagasa.




€€ peIICHHUS.
JUCKYyTUPYIOT.

22.

28.02

Meiios

PaGoTaroT ¢ yueOHUKOM.
XapakTepusyroT (assl
Meiio3a.JleMOHCTpupyIoT
3HAHUS, IOJy4YEHHBIC HA
JIPYTHX ypOKaXx.
CocTaBistoT TaOIHIIbI,
CXEMBbI, UCTIONb3YS
TEPMHHBI U TOHATUS,
MOJITy4YE€HHBIEC HA YPOKE U
COOCTBEHHBIE 3HAHMUSI.
DOopMyJIHPYIOT
npo0aeMy HaXOAAT MyTH
ee peleHHs.

JACKyTUPYIOT.

Kounroramus

23.

14.03

DopMBbI pa3MHOKEHUS
OpraHu3MOB

Paborator ¢ yueOHUKOM.
JleMOoHCTpUPYIOT
3HaHMS, NOJyYECHHbIE Ha
JPYruX ypoKax.
CocTaBasAIOT TaOJIMIIEL,
CXEMBI, UCTIONB3YS
TEPMUHBI U TIOHATHSI,
MOJTYYCHHBIC Ha YPOKE U
COOCTBEHHBIC 3HAHUSI.
DopMyIHpYIOT
npo0yieMy HaXOAAT MyTH
€€ pelIeHHUS.

JUCKyTUPYIOT.

PasMuoskenue, 6ecronoe

Pa3MHOXKCHHUC, BETCTAaTUBHOC

Pa3MHOKCHHUC.

24,

21.03

ITonoBoe Pa3MHOXKCHUEC
OpraHnu3MoOB

PackpbIBatoT 3HaueHHE
Oecrooro
Pa3MHOKEHUS.
CpaBHHUBaOT Oecroyoe
1 TI0JIOBOE
pa3MHOXKEHHE.

[IpuBoasaT mpUMEpHI
Pa3MHOKEHHUS
OpraHU3MOB
Pa3IMYHBIMH CIIOCOOaMU

PasmHuoxkeHue, becronoe

Pa3MHOKCHHUEC, BETCTATUBHOC

pa3MHOKECHHE.




25. 28.03 | 3nauenue OnucCHIBaIOT ATAIbI I'ameTorenes, Meio3, raMeThI,
OILJIOIOTBOPEHHUSI. Pa3BUTHUS MOJIOBBIX KOHBIOTAIHs1, KPOCCHHTOBED,
OcoGenHoctu KJICTOK. MEePHUOJ] pOCTa, PA3SMHOKEHUS U
OIJIOZIOTBOPEHHS Y CO3pEBaHMS.
Jenatot BBIBOJIBI O
KUBOTHBIX U OIBUICHUS Y
. 3HaYEHUH MOJIOBOTO
pacteHuit
Pa3sMHOXKEHHUS U €TO
IPEUMYIIECTBAX.
26. OmnTorenes. OnuchIBatOT 3TaIbI OIIIOIOTBOPEHUE, OHTOTHTE3,
AMOPHOHAIILHOTO U ¢dunorenes, SMOpHOTEHE3.
JlabopaTopnas paGora
MOCTAMOPHUOHAIBHOTO
Ne 3. «BbisiBJIeHHE
== pa3Butusa. CpaBHUBAIOT
NPHU3HAKOB CXO/ACTBA
p a THUIIBI PA3MHOKCHUS U
3apoblieii Ye10BeKa u
pox OILJIOJOTBOPEHUS,
THX
Apy PSIMOE U HETIPSIMOE
MJIEKOMUTAIOIIUX KAaK
m pasBurue. [lenaroT
Ka3aTeJIbCTBO HX
AOKAIATEIECTRO BBIBOJIbI 00 OpraHu3Me
TBa». .
poacTBA KaK IIeJIOCTHOM cucTeMe.
4.04
27-28 | 18.04 | I'eneruka. Mcropus Onpenenstor Jlokyc. reH, HacIeACTBEHHOCTD,

Pa3BUTHA T'CHCTUKHU

BeIpamyBanue pacTeHuit
B KocMmoce(ko J[Hto
KOCMOHABTHKH) 3aKOHBI
I'. Mennens.
MonorubpugHoe u
aHAIM3HpYoLIee
CKpeIllMBaHNE

HACJICICTBEHHOCTD M
M3MEHUYHUBOCTbD, KaK
00111e€ CBOMCTBO JKUBBIX
OpTaHU3MOB.
IIpumensroT
TE€HETUYECKYIO
CUMBOIIUKY TpU
COCTaBJICHUU CXEM

N3MCHYHNBOCTD.




HacJI€aJO0BaHUs.

29-30 | 25.04 | OpakTHyeckasi OnpenensiroT moHATUS U | DEHOTHIT, TCHOTHII,
padora: «Pemenue MOJIOKEHUS OCHOBHBIX JIOMUHAHTHBIH,
3aja4 Ha 3aKOHOB I'CHETHKH. PEIECCUBHBIN, T€TEPO3UTOTa,I'0
MOHOTHOPHIHOE OO0BIACHSIOT mosurora. Pemerka Ilegnera
LJAUTHOPHTHOE HACJICI0OBaHKE
CKpelnMBaHue» HeaJlJICIbHBIX T€HOB C

MMO3MIIMI 3aKOHOB I
Mengens. Mcnonb3yroT
JIuruGpuHoe pa3Indble HCTOYHUKH
CKpEIUBaHMKE. un(opMAIIH 110
XpoMOCOMHas TEOpHs Teme. Tlpumenstor
HaclleJ0BaHus Npu3Hakos, | SHAHWI IPH PEIICHIN
BzaumoneiictBue 3a/ia Ha MOHO- H
HEaUIEIbHBIX TEHOB. AMTHOpHHOE
[luTomnasmarudecKkas CKpCIIMBAHNC.
HACJIEICTBEHHOCTH . OrmchIBaIOT BUIBI
M3MEHYHUBOCTH.
BBISBASIOT HCTOYHUKH
U3MEHUYHUBOCTH

31-32 | 16.05 | Cuennenuoe
HaclIeIOBaHUE. 3aKOH
MopraHna.

HacnencrBeHHOCTh M
W3MEHYHBOCTh
30-33 [ 23.05 [ Myranuu. [Ipuunns! u

BUJIbI UX MPOSIBIICHUS.
T'eneTuka denoBexa.

I'eneruka u 310poBbE
YeJIOBEKa: MPUYHUHBI U
npodunakTuka
HaCJIEACTBEHHBIX
0ose3Hel yenoBeka




