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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mnporpaMmbl MO OUOJIOTUM TEOPETHUECKYK) OCHOBY IS
ONpEACNEHUS] MOAXOM0B K (POPMHUPOBAHHIO COACPXAHHUS y4yeOHOro MpeaMeTa
«buosorusty  coctaBwiM: KOHUeNTyaiabHble mnonoxkeHus OIOC COO o
B3aUMOOOYCJIOBJICHHOCTH  LIEJIEH, COOEP)KaHUs, pE3YyJbTaTOB OOYyYECHHS U
TpeOOBAHMI K YPOBHIO MOJATOTOBKU BBIMTYCKHUKOB, MOJIOXKEHUST 00 OOUIUX LENSIX U
NPUHLMIAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMbI CPEIHETO
oOuiero oopazoBanus B Poccuiickoit deaepaiinm, a Tak>ke MoJI0KEHUS O crieupuke
Ouonoruu, €€ 3HAYCHUM B TO3HAHMM >KUBOM MPUPOABI U OOECIECUCHUU
CYLIECTBOBAHUS UYEIOBEUECKOr0 oOuiecTBa. COIMIACHO HA3BAHHBIM MOJIOKEHUSIM,
OIpeAETEHbl OCHOBHBIE (PYHKLIMK TPOrPaMMBbI 110 OUOJIOTUH U €€ CTPYKTYpa.

[Tporpamma no Ouosioruu JaéT NpeacTaBICHUE O LEesIX, 00 o0ulei cTpareruu
00yueHUs1, BOCIIUTAHUS U PA3BUTHI 00yUarOLUIMNXCs CPEACTBAMH YYEOHOTO MpeAMETa
«buonorusy, onpeaenser 0043aTeNbHOE MPEAMETHOE COACPKAHKE, €0 CTPYKTYPY,
pacrpeneseHle Mo pas3fienaM M TEMaM, PEKOMEHIYEMYIO MOCIEeI0BATEbHOCTD
U3Yy4YEeHHS yUeOHOro Marepuasa ¢ Y4ETOM MEXIPEAMETHBIX U BHYTPUITPEAMETHbIX
CBSI3CH, JIOTMKM OOPa30BATEIBHOIO MPOLECCA, BO3PACTHBIX OCOOEHHOCTEM
00y4JarouIuxcsl.

B nporpamMme no OMOJIOTUHM TAK)KE YUUTHIBAKOTCS TPEOOBAHUS K MJTAHUPYEMBIM
JUMYHOCTHBIM, METANpPEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM OOyuYCHHUS B
(dbopMUpOBaHUU OCHOBHBIX BUJIOB yueOHO-TI03HABATEILHOM
JEATENBHOCTU/YYEOHBIX JEHCTBUNM OOYy4YarOMIMXCS MO OCBOCHUIO COJACPXKAHUS
OMOJIOrMYECKOT0 0OPA30BAHHSI.

B nporpamme no 6uosioruu (10—11 knaccel, 6a30BbIii YPOBEHB) peaiu30BaH
NPUHLMUI TPEEMCTBEHHOCTH B M3yY€HUM OWoJioruu, Onarogapss 4eMy B HeEi
NPOCMATPUBACTCS  HAMPABJIICHHOCTh HA Pa3BUTUE 3HAHUM, CBSI3aHHBIX C
(OpPMUPOBAHUEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OpPUEHTALMI JIMYHOCTH, SKOJIOTMYECKOTO MBILIUICHUS, MPEACTABIEHUA O 310POBOM
oOpaze >KM3HM M OEPEKHbIM OTHOLIEHUEM K OKpY)KarolIed MNPUPOAHON Cpele.
[lo3ToMy Hapsiay C M3y4YeHHUEM OOIICOMOIOTUYECKUX TEOPHA, a TAKKE 3HAHW O
CTPOEHHMH >KMBBIX CUCTEM PA3HOTO PaHra U CYLIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HMX MPOLIECCOB B MPOrpaMMe Mo OWOJIOTUU YIEJIEHO BHUMAHUE MUCMOJIb30BAHUIO
NOJYYCHHBIX 3HAHWIM B MOBCEAHEBHOM YKU3HU ISl PELICHUS MPUKIIAJAHBIX 3a/1a4, B
TOM 4ucie. NpOQUIAKTUKMA HACJIECICTBEHHBIX 3a00JICBAHUN YEJIOBEKA, MEIUKO-
T€HETUYECKOr0 KOHCYJIbTUPOBAHUS, 000CHOBAHUSI SKOJIOTUUYECKH LIETIECOOOPA3HOTO
MOBEAEHUS B OKPY KAKOLIEH HNPUPOAHON Cpelle, aHAIM3a BIMSHUS XO03AWCTBEHHON
JESATEIbHOCTA YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM.
YcuseHue BHUMAHUS K MPHUKJIQIHOW HANPaBICHHOCTH Y4YeOHOro mpeaMmera
«buronorusy NpoAUKTOBAHO HEOOXOIUMOCTBIO OOECTIEUEHUS YCIIOBUM [Tl PELIEHMS



OJIHOM M3 aKTyaJIbHBIX 3aJa4 LIKOJLHOTO OMOJOTHUYECKOr0 00pa30BaHMs, KOTOPas
npeanonaraet (GopMUPOBaHUE Yy OOYYAKOUIMXCS CMOCOOHOCTH aJanTUPOBAThCS K
M3MEHEHUSM JIMHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

Buosiorusi Ha ypoBHE cCpeaHero oOuiero oO0pa30BaHUS 3aHUMAET BAKHOE
mecto. OHa oOecreunBaeT (GOPMUPOBAHUE y OOYYAKOMIMXCS MPEICTABJICHUN O
Hay4YHO! KapTHHE MHpa, pacuIMpsieT U 0000LaeT 3HaHUS O >KMBOW MpUpoae, €€
OTJIMYUTEIBHBIX MPU3HAKAX — YPOBHEBOW OpPraHM3allid U 3BOJIOLMH, CO3AET
yCIAOBUS  JAJS. TO3HAHWS  3aKOHOB  KMBOH  MpPUpPOAbI, (HOPMHUPOBAHUS
(YHKIMOHAIBHONH TPaMOTHOCTH, HABBIKOB 3J0POBOTO M O€30MacCHOro obdpasza
YKM3HH, SKOJIOTMYECKOTO MBIIIJIEHUS, LIEHHOCTHOIO OTHOLUEHUS K >KUBOM MPUPOAEC
1 YEJIOBEKY.

Bosblioe 3HaueHue OMOIOTHSI UMEET TaKoKe Uil PELIEHHsI BOCIMTATEbHBIX U
pa3BUBAIOLIMX  33jJady  CpeaHero  oOuiero  oOpa3oBaHUs,  COLMAIU3AIUU
oOyuaromuxcs. M3yuenne OMOI0ruM 00eCeYnBacT yCIOBUs sl (GOPMUPOBAHMUS
MHTEJUICKTYaTbHBIX, KOMMYHUKAUMOHHBIX ¥  WH(POPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKOM KYJIbTYphI, CIOCOOCTBYET MHTErpaludd OWOJOTMYECKUX 3HAHUHM ¢
NPEACTABICHUSMH U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PUBUKH, XUMUH U
reorpaguu. HaspaHHbIE TMOJOXKEHUS O MpPEAHA3HAYCHUU Y4eOHOro mpeaMera
«buoniorus» CcoOCTaBWIM OCHOBY JUIsl OMPEACTCHUS TMOAXOAO0B K OTOOpY WU
CTPYKTYPUPOBAHUIO €ro COJAEPKaHWs, MNPEACTABJICHHOTO B MpOrpaMMme o
OMOJIOTHH.

Otbop conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpOBHE
OCYLIECTBJIEH C MO3ULHUI KYyJIbTYpPOCOOOPA3HOTO MOAXO0Ja, B COOTBETCTBHH C
KOTOPbIM OOy4Yarolmuecss NODKHbI OCBOMTH 3HAHMSI M YMEHUS, 3HAYMMBbIEC IS
dbopMuUpoBaHus OOUICH KYJIbTYphI, ONPEACNSIOUNE aJEKBATHOE TMOBEIACHUE
4eJI0BEKa B OKpYXKarolllel MPUPOAHOM cpene, BOCTPEOOBAHHBIE B MOBCETHEBHOM
KU3HU U TMPAKTUYECKOH aestenibHOCTH. Oco00e MECTO B 3TOH CUCTEME 3HAHUMA
3aHUMAIOT JIEMEHTBI COJCPXKAHUSI, KOTOPbIE CJIy>KaT OCHOBOM JUist GOPMHPOBaHUS
NPEACTABIEHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
IICHHOCTHBIX ~ OPHEHTAMSIX  JIMYHOCTH,  CIOCOOCTBYIOUIMX  T'yMaHU3ALUU
OMOJIOrMYECKOT0 0OPA30BAHUSI.

CTpyKTypHpOBaHHE COJEpKaHUs y4eOHOro MaTepuajia B IMpOrpamme o
OMOJIOTUM  OCYIUECTBJEHO € YYETOM TMPUOPUTETHOTO 3HAYEHHUs] 3HAHUKH 00
OTJIMYUTETBHBIX 0COOEHHOCTSIX JKUBOM MPUPOJBI, O €€ YPOBHEBOW OpraHU3aluu U
3BOJIIOLMU. B COOTBETCTBHM C 3TUM B CTPYKTYpe y4eOHOro mpeamera « buoaorus»
BBIJICJIEHBI CJEAYIOUIME COAEepKATENbHbIE JTUHUU: «BUOJIOTUS KaK Hayka. MeTobl
Hay4YHOTO mno3HaHus», «KjeTrka kak Ouosoruyeckas cucrema», «OpraHusM Kak
ouonornyeckas cuctema», «Cucrema M MHOrooOpa3ue OpPraHMYeCKOro MHUpPay,
«DBOJIOLMS KUBOU MPUPOABD, « IKOCUCTEMBI U TIPUCYLIHE UM 3aKOHOMEPHOCTUY.



Lenp u3yueHuss yueOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHUE  OOYYalOUIMMMCS  3HAHUSAMHU O  CTPYKTYPHO-(PYHKLMOHAIBHOM
OpPraHM3allMA S>KUBBIX CHUCTEM pPAa3HOTO paHra W MNPUOOPETEHUE YMEHUM
UCMOJIb30BaTh 3TH 3HAHMS JAJS TPAMOTHBIX JEHCTBHI B OTHOIICHUHM OOBEKTOB
YKMBOW MPUPOJBI U PELICHHUS PA3IMUHBIX KU3HEHHBIX TPOOJIEM.

JloCT>KEeHUE 1eM U3ydeHusl yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECTIEUNBACTCS PELIEHUEM CIIEAYIOIIMX 331aY:

OCBOEHHE OOYYAIOUIMMHCS CHUCTEMBbI 3HAHMA O OWOJIOTMUECKUX TEOPHUSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUNIOTE3aX, MPaBUJIaX, CIy>KalUX OCHOBOH
s (POPMUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-HAy4YHOH KapTUHE MHpa, O
METOJAaX HAYYHOrO MO3HAHUS, CTPOCHUH, MHOTOOOPA3H U OCOOEHHOCTSX >KUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHU3ALMM, BbIIAOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSX B OHOJIOTUH,

(GopMupoBaHue y OOy4YAIOLIMXCS TO3HABATEIbHBIX, MHTEIIEKTYAJIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOLIECCE aHAJIM3A JAHHBIX O NYTIX Pa3BUTUS B
OMOJIOTMM HAy4YHbIX B3MJISIAOB, MACH M MOAXOAOB K M3YYEHMIO >KUBBIX CUCTEM
Pa3HOT0 YPOBHS OPraHU3ALINH;

CTAHOBJIEHHE Yy oOOyvaroumxcs oOuieid KyJabTypbl, (YHKIMOHAIBHOM
IPaMOTHOCTH, PA3BUTHE YMEHUIA OOBSACHATh U OLICHUBATH SIBJICHUSI OKPYXKAIOUIETO
MUPa )KUBOH MPUPOIbI HA OCHOBAHUM 3HAHWIA M ONIBITA, MOJIYYEHHBIX MPU U3yUYEHUH
OHOJIOTUH,

(¢opmupoBaHue y OOydYarOLIMXCS YMEHUH HWJUIIOCTPUPOBATH 3HAYCHHUE
OMOJIOTMYECKUX 3HAHWA B MPAKTHYECKOH MEATEIBHOCTH YEJIOBEKA, PA3BUTUH
COBPEMEHHBIX MEIULMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHiA;

BOCIHUTAHUE YOEKIEHHOCTH B BO3MOKHOCTH TMO3HAHMS YEJIOBEKOM >KHUBOM
OPUPOJIbI, HEOOXOAUMOCTU OEPEKHOTO OTHOILIEHUS K HEH, COOIOICHUS STUUECKHX
HOPM MPU NPOBEACHUH OMOJOTUYECKMX UCCIIEIOBAHMIA,

OCO3HAHUE LICHHOCTH OWOJIOTUYECKUX 3HAHWM [UIsl TOBBIIICHUS YPOBHS
HKOJIOTMUYECKOM KYJBTYPHI, AJ1s (POPMUPOBAHUS HAYUHOTO MHUPOBO33PEHMUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B OBCETHEBHOM KU3HU 1S
OLICHKHU MOCJIEICTBUH CBOEH AEATEIBPHOCTH MO OTHOLIEHHUIO K OKPY KarOLLIEH Cpele,
COOCTBEHHOMY 3J0pPOBbIO, OOOCHOBAHME U COONIOACHHUE MEP MNPOPUIAKTHKH
3200JIEBaHUM.

B cucreme cpennero oOuiero ooOpazoaHusi «buonorusy», u3ydyaemas Ha
0a30BOM YPOBHE, SIBISIETCS 00S3aTENbHBIM YUYEOHBIM MPEAMETOM, BXOISIIUM B
COCTaB NPEeAMETHON 00J1aCTH « ECTECTBEHHO-HAY YHBIE MIPEAMETBIY.

J1nist u3yueHust OMOJIOruu Ha Oa30BOM YPOBHE CPEAHETO OOLIEr0 00pa30BaHMS
otBoauTcs 68 yaco: B 10 knacce — 34 4aca (1 yac B Heaenro), B 11 kinacce — 34 yaca
(1 yac B HEEIIO).



COJAEPKAHUE OBYUEHUA
10 KUJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTMMHU €CTECTBEHHBIMM HAayKaMu, puinocopuei, STUKOMA, 3CTETUKON M MPABOM.
Posib 61onoruu B popMHUpOBaHNH COBPEMEHHOM Hay4YHOH KapTUHBI Mupa. Cucrema
OMOJIOTMUYECKUX HAYK.

MeToabl TO3HAHUS KMBOI MPUPOABI (HAOIKOACHUE, SKCTIEPUMEHT, ONTUCAHHUE,
U3MEpPEHHE, KiacCu(puKauus, MOJACIUPOBAHUE, CTAaTUCTHYECKas 0O0padoTka
JTAHHBIX ).

JleMOHCTpanum:

[Toptpetsl: Y. lapeun, I'. Mennens, H. K. Konbios, JDx. Yorcon u @. Kpuk.

TaGnuupsl U cxeMbl: «MeTObI MO3HAHUS >KUBOH PUPOIBD».

JlaGopaTopHbIe U NPaKTUYeCKHE PA0OTHI:

[Ipaktnueckas pabora Ne 1. «Mcmonb3oBaHHE pPA3IUUYHBIX METOAOB MpPH
M3YYEHU U OUOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cHCTeMbI 1 HX OPraHH3aLHS.

JXKuBble cuCTeMBI (OMOCUCTEMBI) KaK PEAMET U3ydeHUs Ouonoru. OTaudue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazue. YPOBHU OpraHu3aiui OMOCUCTEM:
MOJIEKYJISPHBIN, KIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, MOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIH (OUOre0LIEHOTHYECKUH ), OMOCHEPHBIIA.

JleMOHCTpanum:

Tabnuupl U cxembl: « OCHOBHBIE NMPU3HAKU >KU3HMY», « YPOBHH OpraHU3allu
YKABOI NIPUPOIBIY.

O6opynoBanue: Moaenb Mojiekybl JTHK.

Tema 3. Xumu4ecKkuii COCTaB H CTPOCHHE KJIETKH.

XUMHUYECKUI COCTaB KIJIETKH. XWUMHUYECKHE JJIEMEHTBI. MAKPO3JIEMEHTHI,
MUKPOJJIEMEHTHI. Boa 1 MUHEpPAJIbHBIE BEIIECTBA.

OYHKIIMM BOABI M MHMHEPAIBHBIX BEIIECTB B KieTKe. [lommepkanue
OCMOTHYECKOr0 OajiaHca.

benku. CoctaB U CTpoeHHE OENKOB. AMHUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
He3aMeHuMbIe U 3aMEHUMBIE AMUHOKUCIIOTHI. AMUHOKUCIIOTHBIN COCTaB. Y pOBHHU
CTPYKTYphl OENKOBOM MOJEKYJbl (NEPBUYHAS, BTOPHYHAsA, TPETHUYHAs WU
YEeTBEPTHYHAsl CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(GyHKLIMH OENKOB.



depMEHTBI — OMOJOTHYECKUE KaTanu3aTopbl. CTpoeHUE (PepMEHTA: aKTUBHBIH
ueHtp, cyOcrparHas crneudduuHoctb. Kodepmentsl. Buramunbel. Otanyms
(PEPMEHTOB OT HEOPTAHUYECKUX KaTATU3aTOPOB.

YraeBoabl: MOHOCaXapuabl (TIF0K03a, pubo3a ¥ Ae30KCUpU003a), IMcaxapuabl
(caxapo3a, JlakTO3a) MW TNOJIMCAXapuibl (Kpaxmayi, T[JUKOrEH, UE/UII0JI03a).
Bbuonornueckue GpyHKUMU YIIIEBOOB.

Jlunuaer:  TpurmMuepuasl, (ochomunuasl, crepouasl. [UAPOPHIBHO-
ruapogoOHbie  cBOMCTBA. buonorndyeckue (QyHKUMUA JUNUa0B. CpaBHEHUE
YIJIEBOJOB, OEJIKOB U JIMITHIOB KAK UCTOUHUKOB SHEPTHH.

Hykneunosele kucnorel: JHK w PHK. Hykneotuasr — MOHOMeEpSI
HYKJIEMHOBBIX KUCIOT. Ctpoenue u pynkuuu JIHK. Crpoenue u gpynkuuu PHK.
Buasl PHK. AT®: ctpoenue u QpyHKIUH.

[{uTosnorus — Hayka o kjietke. Knetounas Teopust — mpuMep B3auMOACHCTBUS
uaek 1 GakToB B HAYYHOM MO3HAHUM. METOIbl U3YUEHHS KIIETKH.

KneTka kak nenoctHas >kupast cuctema. OOIMe NpU3HaKU KIETOK: 3aMKHYTas
Hapy>kHas MeMmOpaHa, Mosiekyabl JIHK kak reHeTHueckui ammapar, cucTema
CHHTE3a OenKa.

Tunsl KJIETOK: JYKapUOTHYECKass W MNpokapuotuueckas. OcCOOEHHOCTH
CTPOEHMsI MPOKApPUOTHUECKOH KieTku. KietouHas creHka Oaktepuid. CTpoeHHe
DYKAPUOTUYECKOU KIIETKU. OCHOBHBIE OTJWYUS PACTUTEIBHON, >KUBOTHOM U
I'PUOHOM KJIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAS CTEHKA, TNIMKOKAIMKC, MX
¢yHkumu. [Tnazmatnueckas memOpaHa, €€ cBoiicTBa U pyHkuuu. Llutomnazma u eé
opraHousibl. OnHoMeMOpaHHble opraHouabl kietku: OIIC, anmapat [onbmxw,
JM30COMBI.  [10JIyaBTOHOMHBIE OPraHOMAbl KJIETKH. MUTOXOHIAPHUH, TJIACTUIBI.
[IpoucxoxaeHue MHUTOXOHIApUA M miactuia. Buasl mmactua. HememOpaHHbIE
OpPraHOW/bl KJIETKU. PUOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOJIA, PECHUYKH,
KIYTUKU. OYHKLIWH OPraHOMA0B KIETKH. BKIIFOYEHU .

SAapo — peryaaTopHblii HEHTp kieTku. CTpoeHue sipa: saepHas 000JI0uKa,
KapuoIuia3mMa, XpOMaTHH, SAPBILIKO. XPOMOCOMBI.

TpaHCOpT BEWIECTB B KIIETKE.

JleMOHCTpanum:

[Toprpetsl: A. JleBenryk, P. I'yk, T. [lIsann, M. Illneinen, P. Bupxos, JDx.
YorcoH, ©. Kpuk, M. Yunkuuc, P. @panxiun, K. M. bap.

Jnarpammel: «PacnpenesieHne XUMUYECKUX 3JIEMEHTOB B HEKUBOW IIPUPOJIEY,
«PacnipeneneHne XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOAELY.

Tabmuusl U cxemsbl: «llepuoanueckas Tabnuua XUMHYECKUX JJIEMEHTOBY,
«CTpoeHHe MOJIEKYJIbI BOABD), «bruocuHTes Oenkay, « CTpoeHHE MOJIEKYJIbI OeNIKay,
«Ctpoenue ¢pepmenTay, «HyknennoBbie kuciotel. JJHK», «CTpoeHre Monekyibl



ATOy, «CTpoeHue 3yKapUOTUUYECKONH KIETKH», «CTPOCHHUE >KUBOTHOM KIIETKHY,
«CTpoeHHE PACTUTENBHON KIETKM», «CTPOECHUE TNPOKAPUOTHUYECKON KIIETKHY,
«CTpoeHuE a1pa KIETKN», « YTIEBOABD, «JIumuas».

OOopyoBaHue: CBETOBOM MHMKPOCKOM, OOOpPYJIOBAaHUE JJii MPOBEACHUS
HaOMIOAEHUH, W3MEPEHMA, SKCIEPUMEHTOB, MMKPONpPENnaparbl pPacTHUTENbHBIX,
KMBOTHBIX U OAKTEPUABHBIX KIIETOK.

JlaGopaTopHbIie U NPaKTUYeCKUE PadOThI:

JlabGopatopHas pabora Ne 1. «M3yueHue KaTaJUTUYECKONH AKTUBHOCTH
(bepMEHTOB (Ha MPUMEPE aMKJIa3bl UJTU KaTajiasbl)y.

JlabopatopHas padota Ne 2. «V3yyeHHE CTpOEHHUs KJIETOK PpPaCTCHUIA,
KUBOTHBIX U OaKTepUil MOJ MMKPOCKONOM Ha FOTOBBIX MHUKpONpEnaparax U ux
OTUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMEH BEUIECTB, WK META00JIU3M. ACCUMMIAIMS (TUIACTUYECKUM OOMEH) U
JUCCUMUJISIUS (SHEPreTUYECKUd OOMEH) — JIB€ CTOPOHBI €AMHOIO Mpolecca
meTabonu3ma. Pollb 3aKOHOB COXPAaHEHHMS! BEIIECTB M 3HEPIUM B MOHUMAHUM
MeTadoIu3Ma.

Tunsl 0OMeHa BelecTB: aBTOTPOHBINA U reTepoTpodHbIi. Ponb pepmMeHTOB B
OOMEHE BEILECTB U MPEBPAIICHUN S3HEPTHH B KIIETKE.

®dorocunre3. CpetoBas W TeMHOBas (a3el  (poTocuHTe3a. Peakuuu
dotocunTe3a. DPPekTUBHOCTL (PoTOCHHTE3a. 3HAUCHUE (POTOCUHTE3A JJISl KUZHU
Ha 3emiie. BnusiHue ycnoBuid cpeapl Ha GOTOCUHTE3 U CHOCOOBI MOBBILIEHUS €70
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCUHTE3UPYIOIIUE OAKTEPUU. 3HAYEHUE XEMOCHHTE3A AJIS
YKU3HU Ha 3eMJIE.

OHepreTueckuii 0OMEH B KJEeTKe. PacluernyieHue BeulecTB, BBIJACIICHUE U
AKKyMYJIMPOBAHUE SHEPTUHM B KJIETKE. DTalbl SHEPTETUUECKOro 0OMeHa. [ Tukom3.
bpoxxenue u ero Buabl. KUCIOpPOAHOE OKUCIEHHE, WIM KIETOYHOE AbIXAHUE.
OxucnurensHoe pochopunrpoBanue. IPHEKTUBHOCTb SJHEPTETUUECKOTO OOMEHA.

Peakuuu wmarpuyHoro cuHre3a. ['eHetmyeckas wuHpopmaums u JIHK.
Peanuzanus reHeTuueckoil mHGopMauuMum B KIETKe. ['€HETMUECKHMH KOO M €ro
cBoiictBa. Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsuus — OMocuHTe3
Oenka. Ortanbl TpaHchasuuu. KomupoBaHue aMmuHOkucinor. Ponp pubocom B
OnoCcHHTE3E OeKa.

HekneTounsie Gpopmbl kU3HU — BUPYChl. icTopust oTKpeiTUs BUpycoB (/. H.
HBaHoBckuii). (OCOOCHHOCTH CTPOCHMS M KM3HEHHOIO LMKJIAa BUPYCOB.
bakrepuodaru. boie3HM pacTeHWid, >XMBOTHBIX M YEJIOBEKA, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHoneduuurta yenoseka (BHMU) — Bo3dyaurens CITA/la.



OOpatHas  TpaHCKpUMiMs, peBeprazda W  uHTerpaza.  [Ipodunakrtuka
PacrpoCTPaHEHUs] BUPYCHBIX 3a00JIEBAHUH.

JleMOHCTpanum:

[Toprpetsl: H. K. Konbuos, /. 1. UBanoBckuii, K. A. Tumupsses.

Tabnuubl U cxembl: «Tunel nutaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTuyeckuii oOmMen», «Xiopomiact», «Dotocunte3», «Ctpoenue JIHK»,
«CTpoeHue U PyHKIMOHUPOBAaHUE reHay, «CuHTe3 Oenkay, «I eHETHYEeCKUA KOay,
«Bupyce», «bakrepuodarn», «CtpoeHre W >ku3HeHHbI 1K Bupyca CITM/a,
OakTepuodara», «Pennmukarms JJTHK».

ObopyaoBanue: moaenu-anmvkaiu «Yasoenue [IHK v TpaHckpunimsy,
«buocunTes 6enka», «CTpoeHUE KIETKUY, MoAeb CTPYKTyphl JTHK.

Tema S. PazMHOXKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTouneld LMK, WIM SKA3HEHHBIM LMK Ki1eTku. WHTepdaza v MUTO3.
[Ipoueccel, mpotekaromme B uHTepdase. Pennukanus — peakuus MaTpUYHOrO
cure3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIH HaOOp — KapUOTHIIL
JIMMJIOUIHBIA M TalUIOMJHBIA ~ XPOMOCOMHBIE  Ha0Opel.  XPOMATU[BI
[{MTOJIOTMYECKUE OCHOBBI  Pa3MHOXXEHHMS W  WHIAUBUIYAIBHOTO  Pa3BUTHSA
OpPraHu3MOB.

Jlenenne knetku — MuTo3. Ctaguu muto3a. lIpouecchl, mpoucxoadue Ha
Pa3HBIX CTAAUAX MUTO3A. BUOJIOTMYECKHIA CMBICTT MUTO34.

[Iporpammupyemas rudesib KIETKH — alonTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECMOJIOE U MOJIOBOE. Buabl O6ecnosioro
Pa3MHOXKEHMS. [JIEJIEHUE HAABOE, IOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
CHOpPOOOpPA30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE JUIS CEJICKLUH.

[Tos0BOE pa3MHOKEHUE, €r0 OTJIMYMS OT OECIOJIOTO.

Meiio3. Cramuu meno3a. [Iponecchl, MPOUCXOAIIAE HA CTaausIX Meio3a.
[ToBeneHue xpomocoM B Meio3ze. KpocCUHroBep. BHOJIOrMYECKUN CMBICT U
3HAYEHUE MEHO03a.

["amerorenes — mpouecc 00pa30BaHUs TMOJIOBBIX KIJIETOK Y YKMBOTHBIX.
[losoBBIE KENE3Bl: CEMEHHUKM M SMYHMKM. OOpa30BaHUE U PA3BUTHE MOJIOBBIX
KJIETOK — TraMeT (CrepMaro30Mid, SHLEKIETKA) — CHEPMATOrEHE3 M OBOIEHES.
OCOOEHHOCTH CTPOEHUsl SHLEKIETOK M CHepMaro30u0B. OMIOAOTBOPEHHUE.
[TapreHorenes.

WupuBuayanbHOE  pa3BUTHE  (OHTOT€HE3). OMOPHOHAIBHOE  Pa3BUTHE
(3MOpHorene3). Otanbl 3MOPUOHAJIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
ApoOJieHUe, TacTpyssilus, opraHorenes. IloctamOpuoHambHOE pa3BUTHE. THIIBI
NOCTAMOPUOHAIILHOTO PA3BUTHUS. MPIMOE, HENpsAMOe (JJMYMHOYHOE). BnusHue



Cpelbl HA PA3BUTUE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YPOACTBA.

Poct u pasButrhe pacteHuii. OHTOr€HE3 LIBETKOBOTO PACTEHHUS: CTPOEHHUE
CEMEHH, CTAIUM PA3BUTHS.

JleMOHCTpanum:

Tabmuubsl U cxembl: «DOpPMBI PA3MHOXKEHUS OPraHU3MOBy», «JlBoitHOE
OIUIOOTBOPEHUE Y LIBETKOBBIX PACTECHUI», «BereraTuBHOE pPa3MHOXKECHHE
pactenuity, «/lenenue kietku Oakrepuit», «CTpOCHHE TMOJIOBBIX KJIETOKY,
«CtpoeHue xpomocombl», «Kiietounblii nukny, «Permmmkamms JJHK», «Muto3y,
«Menoszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMETOreHe3 Y MIIEKOIUTAOLIUX U
4eJI0BeKa», « OCHOBHBIE CTAIUU OHTOI€HE3AY.

O6opyaoBaHue: MUKPOCKOII, MUKPONPENapaThI «CrniepmMaTo30Mbl
MJIEKOITUTAIOLIETO», «SHLEKIETKAa MIIEKONMUTAIIIEr0o», «KapuoKuHe3 B KIETKAX
KOpEIIKa JIyKa», MarHuTHas MOJECIb-allIlJIMKauus «JleJIeHue KIETKW», MOJEIb
JIHK, Mmoaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHbIe U NPaKTUYeCKUE PadOThI:

JlabGopatopHas paGora Ne 3. «HaOnroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEILKA JIyKa Ha FOTOBBIX MUKPOIIpENaparaxy.

JlabopatopHas pabora Ne 4. «M3ydeHue CTpOEHHMS MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieqicTBEHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. MIcTOpus pa3Butus reHETUKUA. Posib LUTOJIOrMU
M 3MOpUOJIOTMM B CTAQHOBJICHMM TE€HETHKU. BKiag pocCHHCKUX M 3apyOeiKHBIX
YUEHBIX B PpA3BUTUE TEHETHKUM. MeTonbl TEHETUKH (THUOPHUAOIOTUYECKUH,
LIUTOTCHETUYECKUNA, MOJIEKYJISPHO-TEHETUUYECKHI). (OCHOBHBIE T'€HETHYECKHE
NOHATHS. [ eHETHYECKAss CUMBOJIMKA, UCIIOJIb3yEMas B CXEMaX CKPEILMBAHMIA.

3aKOHOMEPHOCTH HACJIENOBAHUS NPU3HAKOB, YCTAHOBJIEHHBIE . MeHaenem.
MoOHOruOpUIHOE CKpelIMBaHUE. 3aKOH eauHooOpa3us TUOPUIOB MEPBOTO
NOKOJIeHHU. [ IpaBuno nOMMHUPOBAaHM. 3aKOH PACILEIIIEHUS NPU3HAKOB. [ unoresa
YUCTOTHI raMeT. [10JIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JIUruOpuaHoe  CKpElMBaHMUE. 3aKOH  HE3aBHUCHMMOIO  HaCJICJOBAHHUS
NPU3HAKOB.  [[UTOrE€HETUUYECKUE  OCHOBBI  JUTHMOPUAHOIO  CKPELIMBAHUS.
AHanmusupymrouiee ckpemBadue. Menonp30BaHue aHATM3UPYIOLLETO CKPEIMBAHUS
JUI OTIPEAEIIEHUS] TEHOTHIA OCOOH.

CueruieHHOE HacaenoBaHue npu3HakoB. Padora T. MopraHa no CluenjieHHOMy
HACJIEIOBAHUIO F'€HOB. HapyleHue CLEIUIEHHs TEHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAasi TEOPUs HACIEACTBEHHOCTH. [ €HETHYECKUE KAPTHI.



['eHetrka mosia. XpoOMOCOMHOE ONPEACIIEHUE M0JIA. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOramMeTHble M Te€TEPOraMeTHbIE OpraHu3Mbl. HacienoBaHue
MPU3HAKOB, CLEIJIEHHBIX C MOJIOM.

HM3MeHunBOCTh. BHbl K3BMEHUYMBOCTH. HEHACIEACTBEHHAS U HACJIEACTBEHHASI.
Posp  cpembl B HEHACIIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTHKA
MOIU(PUKAIMOHHON M3MEHUYMBOCTU. BapuallMOHHBIHN psii M BapUallMOHHAs! KpUBasi.
HopMma peakuunu npuszHaka. KoauueCTBEHHBIE U KAUECTBEHHBIC MPU3HAKU U UX
HopMa peakuuu. CBOCTBA MOIU (PUKATMOHHOW U3MEHYMBOCTH.

HacneactBeHHasi, WiM TE€HOTHUIMYECKAas, W3MEHUYUBOCThb. KoMOuHaTuUBHAS
U3MEHYMBOCTh. Meif03 M MOJOBOM NPOLUECC — OCHOBA KOMOMHATHUBHOM
M3MEHUMBOCTU. MyTallMOHHAs U3MEHUMBOCTh. Kitaccudukanus MyTaluid: FreHHBIE,
XPOMOCOMHBIE, FeHOMHBbIE. HacToTa M Mpu4YMHbI MyTallMid. MyTareHHbie (aKTOPbI.
3aKOH rOMOJIOTUYECKUX PSAAOB B HACJIEACTBEHHOM n3MeHunBoctd H. M. BaBuiosa.

BHesnepHas HaciIe ACTBEHHOCTh U U3BMEHUYMUBOCTD.

['enetuka uyenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJbI T€HETHUKH
YeJIOBEKa: FeHEaJIOrMYeCKHil, OJIM3HELIOBRIM, IUTOTCHETHUSCKUM, OMOXMMUUECKUHM,
MOJIEKYJISPHO-TE€HETUUYECKUH. CoBpeMeHHOE ONpEeEIIEHUE TEHOTHIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOLUBIO
[Ml1P-ananu3a. HacneacTtBeHHble 3a00Ji€BaHUS YEJIOBEKA: TI'€HHBIC OOJIE3HH,
OOJIE3HN C HACJICICTBEHHOW MPEAPACHONOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HU.
CoMarnueckue M TeHepaTuBHbiE MyTaluu. CTBOJIOBBIE KIETKH. [IpuHIUIEI
3I0POBOTr0 00pa3a »KU3HU, TMarHOCTUKHU, MPOPUIAKTUKU U JICUEHUS] T€HETUYECKUX
Oone3Heil. MenMKO-reHETUYECKOEe KOHCYJIbTUPOBAHUE. 3HAYCHUE MEIMLMHCKOM
IEHETUKHU B MPEAOTBPALICHUH U JICUEHUU TEHETUUECKNX 3a00JIEBaHUI YEJIOBEKA.

JleMOHCTpanum:

[Toprpetel: I'. Mengens, T. Mopran, I'. ne @pus, C. C. YUersepukos, H. B.
Tumodeer-Pecorckuii, H. . Bapuios.

Tabnuubl U cxeMbl: «K MOHOTUOPUIHOE CKPEIIMBAHKUE U €0 IUTOTCHETUUECKAS
OCHOBa», «3aKOH PACUIEIVIEHUS U €70 IIMTOTCHETUYECKAS! OCHOBAY», « 3AKOH YUCTOTHI
rameT, « JIuruOpuHoe ckpeumBanuey, «1 [MToIorn4eckue OCHOBbI TUTMOPUTHOTO
CKpelmBanusy, «Meinosy, « B3auMoaeiCcTBUE ajlIENbHBIX T€HOBY, «[ eHeTHYECKue
KapThl PACTCHM, KUBOTHBIX U YEJIOBEKA», «[ €HETHKA MOJa», «3aKOHOMEPHOCTH
HACJICIOBAHUs, CLEIUIEHHOTO C MOJIOM», «KapuoTUnel 4yejioBeKa U KUBOTHBIXY,
«Buapl nameHunBoCcTH», «MoaupukalMoHHas MU3MEHUYMBOCTLY), «HaciaenoBaHue
pe3yc-pakropa», «['eHeTHKa rpynmn KpoBu», « MyTallMOHHAs! UBMEHUYUBOCThHY.

O6opynoBanue: MoAenUu-anmIukaimuu «MOHOTHOPUIHOE CKPEUIMBAHUEY,
«HenonHnoe mpomuHupoBaHuey, «Jlurubpuanoe ckpeumBaHue», «llepekpéct
XpPOMOCOM», MUKPOCKOIT U MUKporpenapar «J{po3odunay (Hopma, MmyTaiuu GopMbl
KPBIJILEB M OKPACKHU Teua), repoapuii «I 0pox MOCEeBHOMW.



JlaGopaTopHbIe U NPaKTHYECKHE PA0OTHI:

JlabopatopHas padota Ne 5. «M3ydeHue pe3ynbTaroB MOHOTUOPHUIHOIO M
JUTUOPUIHOTO CKPEIIMBAHUS Y APO30(HIIbI HA TOTOBBIX MUKPOIPEnapaTaxy.

JlabopatopHas padota Ne 6. «M3yueHue Moau(UKAIIMOHHON U3MEHUUBOCTH,
MIOCTPOEHUE BApUALIMOHHOI0 psiia M BAPUALMOHHON KPUBOIY.

JlaGoparopHas padotra Ne 7. «AHaU3 MyTauuii y Ipo30(uabl Ha TOTOBBIX
MUKpONpenaparax.

[Tpaktuueckass pabora Ne 2. «CoCTaBl€HME W aHAU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cennekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

CenekuMs Kak Hayka M MPOLECC. 3apOXKIACHUE CEJICKUMU U JTOMECTUKALMS.
Yuenue H. M. BaBuioBa o neHTpax npoucxoKACHUs U MHOT00Opa3ust KyJIbTYPHBIX
pacTeHui. LIEHTPBI MPOUCXOXKACHUS JOMALTHUX KMBOTHBIX. COPT, MOPOJA, IUTAMM.

CoBpeMEHHbIE METO/IbI CENEKUMU. MacCOBbI M MHAMBUAYAIbHBII OTOOPHI B
CEJICKUMU PACTEHUI M >KMBOTHBIX. OLEHKA 3KCTEpbEpa. BIM3KOPOACTBEHHOE
CKpEIMBaHUE — HWHOpUIMHI. Yucrtas nuHUs. CKPEIIMBAHUE YUCTBIX JIMHUH.
['ereposuc, wnu rudpuaHas cuwia. HepoACTBEHHOE CKpELIMBAHUE — ayTOPHIMHI.
Otnanénnas rudbpuanzanus U e€ ycnexu. MIckyCcCTBeHHBII MyTareHe3 U MojyYeHHe
NOJIMIIJIONI0B. JIOCTMIKEHUS CEJIEKLIMUA PACTEHUH, >)KUBOTHBIX U MUKPOOPTraHU3MOB.

BHOTEXHOJIOTHS KaKk OTpaciib NMPOU3BOACTBA. ['€HHAs WHXKEHEPHUS. OTarlbl
co3nanuss pexkomOuHaHTHOW J[HK u TpaHcreHHpix opraHusmoB. KieTtouHas
uHxeHepus. Knetoynele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUI.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJbCKOXO3SHCTBEHHBIX OPraHU3MOB.

Okonoruyeckue W dTHUeckue  npodiembl. MO -  reHeTHYeckH
MOJIM(UIMPOBAHHBIE OPTaHU3MBI.
JIeMOHCTpaluu:

[Toprpersl: H. WM. Basunos, U. B. Muuypun, 1. JI. Kapneuenko, M. O.
HBaHoB.

Tabnuubl U cxembl: Kapta «LIGHTpbl NMPOMCXOXACHUS U MHOTro0Opasus
KYJIBTYPHBIX pacTeHUit», «I1opoabl TOMAIIHUX XKUBOTHBIXY», «COpTa KYJIbTYPHBIX
pactenuii», «Otaanénnas rudpuausanus», «Padotsl akagemuka M. @. MiBaHoBay,
«[Momunnouaus», «OOBEKTHI OHOTEXHOJOTHMY, «KIIeTOUHBIE KyJNBTYphl |
KJIOHUPOBaHUE», «K KOHCTpyUPOBAHUE U NEPEHOC FEHOB, XPOMOCOM).

O0opyi0oBaHUE: MYJISHKH TIOAOB U KOPHEIIOA0B AUKUX (JOPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repdapuii « CenbCKOX035ICTBEHHBIE PACTCHUSIY.

JlaGopaTopHbIie U NPaKTUYeCKUE PadOThI:

Okckypcuss «OCHOBHBIE METOJBI M JOCTIDKCHMS CEJIEKIMU PACTCHUN U
YKUBOTHBIX (Ha CEJICKUMOHHYIO CTAHLIUIO, IJIEMEHHY 1O bepmy,



COPTOUCIIBITATEIBHBIA ~ yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyYHHUBEPCUTETA UIIM HAYUYHOI'O LIEHTPA)».

11 KJIACC

Tema 1. IBosrOMOHHAsST OHOJIOTHS.

[IpennochUIKM BO3HMKHOBEHMSI 3BOJIFOLIMOHHOW TEOPUHM. OBOJKOLUUOHHAS
TEOpUsl M €€ MECTO B OMOJIOrMU. BIusiHUE 3BOJNIOLMOHHON TEOpPUM HA Pa3BUTHE
OMOJIOTMH U JPYTUX HAYK.

CBUIETENBCTBA 3BONMIOLMHU. [laJ€OHTONOrMYECKHE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BUJOB B MAJCOHTOJIOTMUECKON JIETOMMCH, NEPEXOAHBIE (POPMBI.
Bbuoreorpaduyeckue: cXoACTBO U paznnyue (payH U Ppaop MaTEPUKOB U OCTPOBOB.

DOMOPHUOJIOTUYECKUE. CXOACTBA M PA3IMUYUS SMOPHUOHOB PA3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEbHO-QaHATOMUYECKHUE. TOMOJIOTHYHBIC, AHAJIOTUYHBIC,
PYAMMEHTApPHBIE OPraHbl, araBU3Mbl. MOJEKYISPHO-OMOXUMHUECKUE: CXOJACTBO
MEXAHU3MOB HACJICICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MNYTEH Yy BCEX
OpPTraHU3MOB.

OpomonmoHHas teopust Y. JlapBuHa. [Ipeanocbuikd  BO3HMKHOBEHMS
JapBUHU3MA. JIBMKYIIME CHJIBI 3BOJIOLIUMM BUAOB MO JlapBUHY (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHMYEHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHYUBOCTD,
O0oprba 3a CyLIECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cunretnueckas teopus 3BorOIUA (CTD) U €€ OCHOBHBIE MOJIOKCHHUS.

MuxkposBomtonus. [Tonyasiuust Kak eqMHUIA BUAA U SBOJTIOLIUY.

JIBrokyiue cuibl ((paKTOpbl) 3BOJIOLMU BUJOB B NMpupoae. MyTauuOHHBINA
npolecc ¥ KOMOMHATHBHAs W3MEHYMBOCTH. [lONMyNsIMOHHBIE BOJIHBI U JApEHd
reHoB. M3onsuus u murparms.

EcrectBenHblii oTOOp — Hampapisitouii  gaktop sBomouud. DPopmel
€CTECTBEHHOT0 0TOOpA.

[IprcnocoONEeHHOCT, OPraHU3MOB KakK pe3yJibTaT 3BOMIOLMH. [IpuMepsl
NPUCTIOCOOJIEHUH y OpraHu3MoB. ApoMOp(03bl U UAMOANANTALMH.

Bun wu  BupooOpazoBanue. Kpurepum Buga. OcCHOBHbIE — (POPMBI
BUI000pa30BaHusl; reorpauueckoe, 3K0JIOTHUECKOE.

MakposBomonus.  DopMbl  3BOJMOLMHU:  (UIIETUYECKAS, JUBEPreHTHAs,
KOHBEPreHTHas, napajuiesapHas. HeoOpaTtuMocTh 3BONTIOLMH.

[IpoucxoxaeHue OT HeCEeUMaIM3uPOBAaHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAs paiuanusl.

JleMOHCTpanum:

[Toprpetsl: K. JIunnei, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 2. I'ekkens, ©. Mronep, A. H. Ceepuios.



TaOnuiel U cxembl: «Pa3BUTHE OPraHMyYECKOro MUpa Ha 3emiie», «3apOoabILn
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «Apxeontepukc»,  «DopMmbl  OGoppOBI  3a
cyulecTBoBaHue», «EcTecTBeHHBIH 0TOOPY, «MHOroodpasue COpPTOB PacTCHMINN,
«MHorooOpazue  mopoa  SKMBOTHbIX»,  «[lomymsiumy,  «MyTauuoHHas
U3MEHYUBOCTEY», «ApoMopdo3bl», «HUmmoamantaumm», «OOuias aereHepauusy,
«/JIBmokymmme cwibl dBoironun», «Kapra-cxema Mapuipyra nyrewectsus Y.
HapeuHa», «bopwba 3a cyiiecTBoBaHue», «[IpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BA00Opa30BaHUEY, « IKOJIOTUUECKOE BUI000OPA30BAHUEY.

OOopyaoBaHue: KOJUIEKIMSI HACEKOMBIX C pa3MYHbIMM THUIIAMU OKPACKH,
HaOOp MJIOAOB U CEMSH, KOJUIEKUUsl «lIpvMepbl 3alMTHBIX MPUCHOCOOJICHUH Y
KMUBOTHBIX», MOJelIb «OCHOBHBIEC HAIPABIICHUS 3BOJIIOLMKY», O0BEMHAs MOJCIb
«CTpOEHHE rOJIOBHOTO MO3ra MO3BOHOUYHBIXY.

buoreorpapuyeckass kapra Mupa, KoOUIeKIUS «DOPMbI COXPaHHOCTH
UCKOIMAEMBIX »O>KUBOTHBIX UM pacTeHMil», Mognenb ammiukauus «llepexpéct
XPOMOCOMY, BIXKHbIE nIpenaparel «Pa3Butre HaCEKOMOro», « Pa3BUTHE JIATYLIKAY,
MUKponpenapar «J{po3oduna» (HopMa, MmyTau GOpMbI KPbIJILEB U OKPACKH TENA).

JlaGopaTopHbIe U NPaKTUYeCKHE PadOThI:

JlabopatopHas pabdora Ne 1. «CpaBHeHuE BHUAOB MO MOP(OJOTHUECKOMY
KPUTEPUION.

JlabGopaTtopHas padota Ne 2. «OnucaHue npucrnocoOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJIBHOT'O XapakTepay.

Tema 2. BO3BHUKHOBEHHE H Pa3BUTHE )KU3HH Ha 3emJie.

JloHay4Hble NPEACTABICHUS O 3apOXKAECHUM >KU3HU. HayuyHble Trumnoressl
BO3HUKHOBEHHUS JKM3HUM Ha 3emjie. aOMOreHe3 W MaHCnepMus. XUMHUYecKas
3BOJIIOLIUS. AOUOTCHHBI CHUHTE3 OPraHUYeCKHX BEIIECTB W3 HEOPraHUYECKHX.
OKCNEPUMEHTAJIBHOE MOATBEPKICHUE XUMUUECKON 3BOIIOLMHA. HavyabHbIE 3Tarb
ounonornueckoi sBosoumu. ['unoreza PHK-mupa. @opmupoBaHue MeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHE MPOTOKIETKU. [IepBbIE KIETKM M HUX DBOJIOLMS.
DopMUPOBAHUE OCHOBHBIX I'PYII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emuie 1o 3paMm U nepuojgaMm. Karapxei. Apxeickas u
nporepo3oiickas 3pel. [laneo3olickas spa M €€ MNEepUoAbl. KEMOPUIMCKUH,
OPAOBUKCKHI, CUITYPUNCKHUNA, NIEBOHCKUIA, KAMEHHOYTOJIBHBIN, [IEPMCKHIA.

Me3030iickas 3pa u €€ Nepuoabl: TPUACOBBINA, FOPCKUI, MEJIOBOM.

KaiiHo3oiickas 23pa #u €€ TMEpUOABl: MAJECOTEHOBBIA, HEOICHOBBINH,
AHTPONIOT€HOBBIM.

XapakTepucTUKa KIMMAaTa M IeOJOTMYECKUX MPOoueccoB. OCHOBHBIE 3Tallbl
3BOJIFOLIMM PACTUTEIBHOTO M JKMBOTHOrO MHUpa. ApoMOpdo3bl y PpacTeHUl H
JKUBOTHBIX. [TosiBIIEHHE, pacBET U BBIMUPAHUE CPYII )KUBBIX OPraHU3MOB.



CucremMa OpPraHMYECKOro Mupa Kak OTpPaXEHUE 3BOMOLUMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBONIOLMS YEI0BEKA. AHTPONOJIOTUS KaK HayKa. Pa3BUTHE NMPEACTABICHU O
NPOMCXOXKIECHUU YeNoBeKa. Meroasl M3ydeHus aHTponoreHe3a. Cxonacrtsa M
PA3NMUMS YETOBEKA U )KMBOTHBIX. CUCTEMATUYECKOE NOJIOKEHUE YETTOBEKA.

JIBM>ky1ue cuiibl ((pakTophl) aHTponorenes3a. HacneacrBeHHass K3BMEHYMBOCTD
M €CTECTBEHHBII OTOOp. OOLIECTBEHHBI 00pa3 >KM3HHM, HU3TOTOBJIECHHE OPYAMid
TPy, MBILLIJIEHUE, PEYb.

OCHOBHBIE CTaIMU W BETBU 3BOJIFOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YeoBeK
ymenslid, YenoBek npamoxonsdiuid, YenoBek HeaHaepranbCKuid, Yenosek
pasyMHbIii. Haxoaxku HMCKOMAEMBIX OCTATKOB, BPEMs CYIIECTBOBAHUS, 00JACTh
pacnpoCTpaHeHUsl, 00BbEM TOJIOBHOTO MO3ra, 00pa3 »HU3HU, OPYAUS.

YenoBeueckue  packl.  OCHOBHBIE  OOJIBLIME  Pachl.  €BPONECOMAHAA
(eBpasmiickas),  HErpo-aBCTPAIOMJHAA  (DKBATOpUAJbHAS),  MOHTOJOWAHAS
(a3marcko-aMepuKaHcKasi).  UepTel  MPUCHOCOOJEHHOCTH  MPEACTABUTENEH
YEJIOBEYECKUX PAC K YCJIOBHSAM CYILUECTBOBAHMS. EIMHCTBO YEIOBEYECKUX pac.
Kpuruka pacusma.

JleMOHCTpanum:

[Toprperel: @. Penu, JI. ITacrep, A. M. Onapun, C. Munep, I'. FOpu, Y.
JlapBuH.

Tabmuubl U cxeMmbl: «Bo3HukHOBeHHE COJIHEYHON CHCTEMBI», «Pa3BuTHe
OpraHM4eckoro mupa», «PacrturenpHas Kietka», «KHMBOTHAt  KIETKAy,
«IIpokapuornueckas kieTtka», «COBpEMEHHAs CUCTEMA OPraHUYECKOrO MUPAy,
«CpaBHEHHE AHATOMMYECKHX YEPT CTPOCHHUS YEJIOBEKA U UEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX HAXOMOK  MPEAKOB
COBPEMEHHOIO 4YenoBeKa», «JlpeBHeiwue oauy», «JpesHue moan», «llepsbie
COBPEMEHHBIE JIFOANY, «HETOBEYECKUE PACHDY.

O6opynoBaHue: myjisbkd - «[IpoucxoxkaeHue — 4enoBeka»  (OKOCTHI
ABCTPAJIONUTEKA, NMUTEKAHTPONA, HEAHACPTANbLA, KPOMAHBOHLA), CIENKH WM
M300paKCHUS KAMEHHBIX OpPYAUHA NEPBOOBITHOTO 4YeNOBEKAa (KAMHU-YOMIEPHI,
pyOwia, ckpebna), TEOXPOHOJOTMYECKass TaOnuua, KOJJIEKIUs  «DopMbl
COXPAHHOCTH UCKOMAEMBbIX )KUBOTHBIX U PACTCHUINY.

JlaGopaTopHbIe U NPaKTHYEeCKUE Pa0OTHI:

[Ipaktnueckas padora Ne 1. «M3yueHue uckonaembix OCTaTKOB PAaCTCHUU U
YKUBOTHBIX B KOJUICKIIHSIX).

OKCKypcus « IBOJIIOLMS OPraHMYeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHbII WJIA KPACBENUECKUIA MYy3€i).

Tema 3. Opranu3msl H OKpY>KaOIas cpeaa.



DKOJIOTUs KaK HayKa. 3aa4d U Pa3aciibl SKOJIOTUUA. METOABI 3KOJIOTUYECKUX
UCCJIEOBAHUNA. DKOJOrMY€CKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OMTaHUS OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYLIHAs, MOYBEHHAS,
BHYTPUOPraHU3MEHHAS.

Okojoruueckue (¢akrtopel. Krnaccupukaius 3KoJ0ruyeckux (HakTOpoB:
abMOTHUECKHE, OMOTMYECKHME M AHTPONOTeHHbIC. J[EHCTBHE HKOJIOTUUYECKUX
(aKkTOpPOB Ha OPraHU3MBI.

AlGuotnyeckue (HakToOphl: CBET, TEMIEPATYpPA, BIAKHOCTh. DOTONECPUOIUZM.,
[IpucnocoOneHust OpraHu3MoOB K  JCHCTBUIO  aOMOTHYECKMX  (DAKTOPOB.
buosornyeckue puTMBI.

buotnueckue pakropsl. Buabl OMOTUYECKUX B3aMMOIEHCTBUI: KOHKYPEHLIMS,
XMIIHUYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomepauusi, MyTyaliu3M,
KOMMEHCATU3M (KBAPTHUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEUTpaIM3M.
3HaueHHuEe OUMOTHYECKUX B3aMMOJCHCTBUIA [JIsi CYLIECTBOBAHMS OPraHU3MOB B
IPUPOIHBIX COOOLIECTBAX.

DOKOJIOTMYECKHUE XAPAKTEPUCTUKU nomyssiiud.  OCHOBHBIE — MOKAa3aTeiu
HOMYJIALIMUA. YUCICHHOCTh, IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpanus. JluHamuka 4uCcIeHHOCTH MOMYJISIIUU U €€ PEeryJisLus.

JleMOHCTpanum:

[Toptpetsr: A. 'ymGonpar, K. @. Pynbe, 3. ['ekkens.

TaGnuupl U cxembl: kaptra «lIpuponnbie 30HbI 3eMimn», «Cpeapl 0OUTaHUs
OpranusmoBy», «®otonepuoausm», «llomynsiumumu», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTHU NONYJsAUUU UHDY30pun-Tyhenabku», «l luiiessie nuenm.

JlaGopaTopHbIe U NPaKTUYeCKUE PadOThI:

JlabopatopHas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTU PacTeHUH U3
Pa3HBIX MECT OOUTAHUSY.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIEyCay.

[IpakTnueckas padora Ne 2. «I1oacyér nmiaoTHOCTH MOMYJISALMI pa3HbIX BUAOB
pacTEHUN».

Tema 4. Coo0mecTBa u 3K0JI0rHYeCKHE CHCTEMBI.

Coo01ecTBO OpraHu3mMoB — OuoneH03. CTpyKTypbl OUOLIEHO3a: BUIOBAS,
NPOCTPaHCTBEHHAsA, Tpoduueckas (muiueBas). Buabl-nomMuHaHtel. CBS3U B
OMOLEHO3E.

OKOJIOTUYECKUE CUCTEMBbI (DKOCUCTEMBI). [loHsiTHE 00 3KOCUCTEME U
ouoreoueHoze. DOYHKUMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, PeyLleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPIrUM B 3KOCUCTEME.
Tpoduyeckue (MUIIEBBIE) YPOBHU 3KOCUCTEMBI. [IHiieBbIE Lienu U ceTU. OCHOBHBIE
MOKA3aTeNId 3KOCUCTEMBI. OMOMAcca, MPOAYKUHUs. OKOJOTMYECKUE MUPAMHBIL:



NPOAYKLIMM, YUCICHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM: YCTONYMBOCT,
camoperyJisiius, pa3Butue. CyKIEeCCHsI.

[IpupoaHbIE SKOCHUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
WJIM LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOrEHHBIE ~ 3KOCUCTEMBI.  ATPO3KOCUCTEMBI.  YPOO3KOCHUCTEMBI.
buonornueckoe u X035 MCTBEHHOE 3HAYEHUE arPO3KOCUCTEM U YPOOIKOCUCTEM.

buopazHooOpazue kak ¢akTop YyCTOHUYMBOCTH 3KocUcTeM. COXpaHEHHE
OMOJIOTUYECKOTO pazHooOpa3us Ha 3emiie.

Yuenune B. U. BepHaackoro o Ouocdepe. ['paHuiibl, coctaB U CTPyKTypa
ouochepnl. XKupoe BemectBo U ero QyHkiuu. OcoOeHHOCTH Ouochepbl Kak
rnoOajibHON 3KOCUCTEMBI. JIMHAMMUYECKOE paBHOBECHE M OOparHas CBs3b B
ounocdepe.

KpyroBopoTsl BEIECTB U OMOTCOXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yraepoja,
a30Ta). 30HAIBHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OUochepe 3eMan. AHTPONOreHHbIE U3MEHEHUs B Ouochepe.
['10oOanbHbBIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyliecTBOBaHUE IPUPOIBI U UeoBeuecTBa. CoxpaHeHue OuopazHooOpasus
KaKk OCHOBa YCTOMUMBOCTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPABICHUS
NPUPOJHBIMUA PECYPCAMU U UX MCMOJIb30BaHUE. JlOCTHKEHHsT OMOJIOTUN U OXpaHa
HPUPOIBL.

JleMOHCTpanum:

[Toprpeter: A. Ix. Tencnu, B. H. Cykaués, B. M. BepHaackui.

Tabnuupl U cxembl: «[IumeBeie Henuy», «BUOLEHO3: COCTaB U CTPYKTYpay,
«[Tpupoanbie coolwecTBay, «llenu nuTaHus», «IKOJOTHYECKas MNHPaMUIAY,
«buocdepa u yenoBek», « IKOCUCTEMA LIMPOKOJIUCTBEHHOTO JIECa», « DKOCUCTEMA
XBOWHOro  jeca», «buoOnEHO3 BOOOEMA», «ArpoueHosd», «lIpumepHbie
AQHTPONOTEHHBIE BO3JIEHCTBUS HA TPUPOAY», « BaskHEH e ICTOYHUKY 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX BOA», «[louBa — BakHellas cocTapistonias ouochepuy,
«®aktopbl  gerpagauMd  nouB»,  «[lapHukoBeld  3PdexT»,  «DaKTOPHI
PaIMOAKTUBHOIO 3arpsi3HeHus Ouocdeprl», «OOwWas crpykrypa Ouocdepsiy,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM 3kpaH OuOCHEpPHIY,
«Kpyrosopot yrnepona B duocheper», « KpyroBopot a3ota B Ipupoaey.

OOopyaoBaHue: Moaenb-anmiMkauus « TunuuHele OUOUEHO3BD), repdapuit
«PactutenbHbie cOO0LIECTBAY, KOJUIEKIIUU «BHOLIEHO3», « BpeauTenn BaskHeHIInX
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP», repOapiu U KOJIJIEKLIMU PACTEHUH U )KMBOTHBIX,
NPUHAJIEKAIIKE K PA3HBIM 3KOJOTMYECKUM Irpynnam oaHoro Buaa, KpacHas kuura
Poccuiickoii  ®enepaiiv, H300paOKEHUS OXPAHSAEMBIX BHUAOB PACTCHUUA WU
KHUBOTHBIX.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHMA TIPOIPAMMEBI 11O
BUOJIOTMM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHUA

CornacHo ®I'OC COOQO, ycraHaBnuBarOTCs TPeOOBAaHUS K pe3yJibTaTam
OCBOCHUS  OOyYAOUIMMHUCS MpPOrpaMM  CpeaHero  obuiero  oOpa3oBaHMS:
JIMYHOCTHBIM, METAMIPEIMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NpeaMmera «buonorus»
BBIICJICHBI CIEAYIOIIUE COCTABJISIFOUIME. OCO3HAHUE OOYYAIOIIMMUCS POCCHICKOM
IPOKAAHCKON UICHTUYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEIbHOCTH
U CAMOONPENACJCHUI0, HaJu4yue MOTHBAMM K OOy4YeHHIO  OMOJIOTuH,
[IEJICHANPAB/ICHHOE PA3BUTUE BHYTPEHHUX YOEKIECHUH JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX I[ICHHOCTEH M HCTOPUUECKUX TPAAUIMI pPa3BUTUS OUOJIOTMYECKOTO
3HAHMS, TOTOBHOCTh U CMOCOOHOCTh OOYyYarolMXCsi pyKOBOACTBOBATLCS B CBOEH
JNEATEJIBHOCTA LIEHHOCTHO-CMBICJIOBBIMUA  YCTAHOBKAMHU, TMPUCYLIUMUA CHUCTEME
OMOJIOTUYECKOTO  00pa30oBaHUs, HAJIMUUME DSKOJIOTMUECKOrO0 MPaBOCO3HAHUS,
CMOCOOHOCTU CTABUTH 1IEJIA U CTPOUTD KUZHECHHBIE TJIAHBI.

JIMYHOCTHBIE PE3ysIbTAaThl OCBOCHUS mpeaMera «buonorus» AOCTUTarOTCA B
€AVUHCTBE Y4YEOHOW M BOCMUTATENBHOW JCATENIBHOCTHA B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSAMH, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMH
MOBEJACHUS W CHOCOOCTBYIOT MPOIECCAaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpPA3BUTHS, PA3BUTUS BHYTPEHHEH TMO3ULMUM JIMYHOCTH, MATPUOTU3MA,
YBOKCHUS K 3aKOHY U MPABOIMOPSAKY, YEJTOBEKY TPyJa U CTApPLIEMY MOKOJECHUIO,
B3aMMHOIO YBa@XXEHHUs, OCPEKHOTO OTHOLICHUS K KYJbTYPHOMY HACIEIUI0 U
TPAJULIMAM MHOTOHALMOHAJIIBHOTO Hapoaa Poccuiickoil denepanuu, Npupoac u
OKPY>KarollIe cpeae.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS Yy4yeOHOro mnpeamera «buOOTHS»
JIOJIKHBI OTPaXXaTh TOTOBHOCTh M CIOCOOHOCTh 00YYaIOIIMXCS PYKOBOJACTBOBATHCS
c(hOpMHPOBAHHON BHYTPEHHEW TNO3UIMUENH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYHOLIUX
TPAJAMIIMOHHBIM [IEHHOCTSAM POCCHICKOTO OOIIECTBA, PACUIMPEHHUE >KMU3HEHHOTO
ONBITA U OMNbITA JCATEIBHOCTU B MPOLIECCE PeaM3aldi OCHOBHBIX HANpaBJICHUMN
BOCIIUTATEJIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTD MPAKIAHCKON MO3UILIMK 00YUaIOIIErocs Kak akTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOUIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MTPaB U 00S13aHHOCTEH, yBaKECHUE 3aKOHA
Y NPaBOMNOPAAKA,;

TOTOBHOCTh K COBMECTHOM TBOPYECKOU NEATENBHOCTU TPU CO3JaHUH YUEOHbIX
NPOEKTOB, PEIICHUM YUYEOHBIX M T[O3HABATENIbHBIX 3a]a4, BBIMOJIHECHUH
OMOJIOTUYECKUX IKCTIEPUMEHTOB,;

CHOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3UIMK) MO OTHOUICHUI K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBICHSTH €€,

YMEHHE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJICH C Pa3HBIMU YOSKACHUSIMH, KYJbTYPHBIMU LIEHHOCTSIMHU U
COLMAJIBHBIM TOJIOXKEHUEM

TOTOBHOCTh K COTPYIHMYECTBY B MPOLIECCE COBMECTHOTO BBINOJHEHUS
yueOHBIX, TO3HABATEIBHBIX M HUCCIECIOBATENbCKUX 33[a4, YBAKHUTEIbHOTO
OTHOUIEHUSI K MHEHUIO OMNMOHEHTOB TMpH OOCYXKICHUU CHOPHBIX BOIMPOCOB
OMOJIOTMUYECKOTO COAEPIKAHUS,

TOTOBHOCTb K TYMAHUTAPHOMN U BOJIOHTEPCKOM IEITEIBLHOCTH,

2) NaTPUOTHYECKOr0 BOCIIUTAHMS:

c(hOPMHPOBAHHOCTH POCCUHCKOHN IPaXKAAHCKON UIEHTUYHOCTU, NaTPUOTU3MA,
YBOKECHUS K CBOEMY HAPOy, YyBCTBA OTBETCTBEHHOCTH Nepel PoanHOi, ropaoctu
3a CBOW Kpail, cBOIO POauHYy, CBOMl A3BIK U KYJbTYpY, MPOLUIOE M HACTOSALIEE
MHOTOHALMOHAIBHOr0 Hapoaa Poccuu;

LUEHHOCTHOE OTHOLICHUE K NMPUPOAHOMY HACIEIUIO U MAMATHUKAM NPUPOJBI,
JOCTMKEHUSAM POoCCHUM B HAyKeE, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE,

CNOCOOHOCTh OIEHUBATh BKJIAJd POCCHHCKUX YUYEHBIX B CTAHOBJICHHE W
pa3BUTHUE OHWOJIOTMM, TMOHUMAHUS 3HAYEHUsT OHOJIOTUM B TO3HAHWUU 3aKOHOB
IPUPOJBI, B )KM3HU YEIOBEKA U COBPEMEHHOTO OOLIECTRA,

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KCHUIO W 3ammre OTedecTma,
OTBETCTBEHHOCTH 3a €0 CYyAb0Y;

3) IyXOBHO-HPABCTBCHHOI0 BOCIIMTAHUS

OCO3HAHUE TYXOBHBIX LEHHOCTEN POCCUICKOr0 HApOaa,

c(OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3STUUECKOTO MOBEICHUS,

CNOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHUMAaThb OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACH HA MOPATBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOMUMBOrO Oy AyILIETO;

OTBETCTBEHHOE OTHOLLIEHUE K CBOUM POJUTEIISIM, CO3JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOI'O0 MPHUHATUS LEHHOCTEW CEMEHHON JKU3HU B COOTBETCTBUHU C
TpaguuMsMHu HapooB Poccun;

4) 3¢cTeTH4YeCKOro BOCIMTAHUSI:

ACTETUYECKOE OTHOLICHUE K MHUPY, BKJIKOYAs 3CTETUKY ObITa, HAYUYHOTO W
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa, OOUIECTBEHHBIX OTHOLIECHHUH;



NOHMUMAaHUE SMOLIMOHAIBHOIO BO3JACHCTBUS )KUBON IPUPOBI U €€ LEHHOCTH,

TOTOBHOCTb K CaMOBBIPOKCHHUIO B Pa3HbIX BHJIAX MCKYCCTBA, CTPEMIICHHUE
NPOSIBJIATH KAYECTBA TBOPUYECKON JIMUHOCTH,

S) ¢u3nyeckoro BocnuTaHus, GOPMHPOBAHHA KYJIbTYPbl 3J10POBbS H
3MOLMOHAJIBHOIO 0JIaroNmoJIy4Hsi:

NOHUMAHUE U peaji3alus 3J0pOBOro U 0€30nacHOro 00pasa KHU3HH (3A0POBOE
NUTaHUE, COOMIOIEHNE TMTUEHUYECKUX MTPABUII M HOPM, COAJIaHCUPOBAHHBIIA PEXUM
3aHATMH W  OTHbIXa, pEryjsipHas (Qu3uyeckas AaKTUBHOCTh), OEPEKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOLICHUSI K COOCTBEHHOMY (PU3MYECKOMY M
NICUXUYECKOMY 3I0POBBIO;

NOHMMAHUE LEHHOCTA TMPAaBUJl HWHIUMBUAYAJIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMIX, YTPOXKAOIIMX 3A0POBBIO M JKU3HU JIFOCH;

OCO3HAHUE MOCJECACTBUNA U HEMPUATUS BPEIHBIX MPUBBIUEK (YyNOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS ),

6) TPy10BOTr0 BOCIMTAHUS:

TOTOBHOCTbB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIOOHE,

FOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOIMYECKON U COLMAIBHOU
HaNpaBJIEHHOCTH, CIOCOOHOCTh MHULMHPOBATH, MJIAHUPOBATh U CAMOCTOSITENIBHO
BBITIOJIHATH TAKYIO IEATEIBbHOCTD;,

MHTEPEC K Pa3IM4HbIM cdepaM Npo(EeCCUOHATBHONW ACSITEIBbHOCTH, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOP Oyayuied mnpodeccuu W pPeaM30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TIAHBI,

rOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHMKD M CcaMOOOpa30BaHUIO Ha
NPOTSHKEHUU BCEN JKU3HU,

7) 3KOJIOrN4eCKOro BOCIIMTAHUS:

HKOJIOTUUYECKH LIENECO00PA3ZHOE OTHOUIEHUE K MPUPOJE KAK UCTOUHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYILICCTBOBAHUS,

MOBBILICHUE YPOBHS JKOJOTMYECKOH KYJbTYPhl: NPUOOPETEHUE ONbITA
IUIAHUPOBAHUS TOCTYNKOB M OLEHKM KX BO3MOXHBIX TMOCIEACTBUANA  JUIS
OKPY>Karolen Cpeasbl,

OCO3HaHUE MIOOAJIBHOTIO XapaKTepa J3KOJOTMYECKUX MPOOJieM M MyTed uX
pELLEHUS,

CHOCOOHOCTh UCIOIB30BATh MPHOOPETAEMBIE IPU U3YUEHHH OMOJIOTHH 3HAHUS
M YMEHUST T0OpPU  PEIICHUHM NOpoOJEM, CBSI3aHHBIX C  PALMOHAIBHBIM
NPUPOJONONIB30BAHUEM  (COOMIOJIEHME  MPAaBUJ  MOBEICHUS B NPUPOJE,
HANPABJICHHBIX HAa COXPAHEHHME PAaBHOBECHS B JKOCUCTEMAX, OXpaHy BHIOB,
3KOCUCTEM, OUOChepsI);



AKTUBHOE HENPUATHE NENCTBUM, IPUHOCSIINX BPEI OKPYKAKOLLENH IPUPOIHON
cpele, YMEHHE MPOTHO3UPOBATh HEONIArONPUSATHBIE SKOJOTUYECKUE TMOCIICACTBUS
NpEANPUHUMAEMBIX IEMCTBUI U NIPEIOTBpALLATh UX;

HaJIM4YME Pa3BUTOrO JKOJOTMUYECKOTO MBILIICHUS, SKOJIOTUYECKONA KYJIBTYPBI,
OIbITa JNEATENBHOCTH SKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATECA MMH B ITO3HABATEIIBHON, KOMMYHUKATUBHOW M COLIMAIIBHOU
[IPAKTHUKE, TOTOBHOCTH K YYAaCTHIO B MIPAKTUYECKON AEATEITBHOCTA DKOJIOTHYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI 0 MO3HAHHS:

Cc()OPMUPOBAHHOCT MMPOBO33PEHMS, COOTBETCTBYKOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HayKd U OOLIECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JUAJIOTE
KYJIBTYP, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHDE;

COBEPILIECHCTBOBAHUE S3BIKOBOM M YHMTATEJILCKOW KYJIBTYPBl KakK CpEACTBa
B3aUMOJCHCTBUA MEXIY JIFOABMU U IMO3HAHUS MUPA,

NOHUMAaHWE creuu@uku OUONOTUM Kak HaykKu, OCO3HaHUs €€ poJid B
(OpPMUPOBAHMHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHUS, CO3JaHUU LEIOCTHOTO
NPEICTABICHUs 00 OKPYXarolIeM MHPE KaKk O €IMHCTBE MPUPOJbI, YElIOBEKa M
oOuiecTBa, B MO3HAHUM MNPUPOJIHBIX 3aKOHOMEPHOCTEH W pELICHUHM MNpOoOJIeEM
COXPAHEHHUS TPUPOJHOIO PABHOBECHS,

yOEXKNEHHOCTh B 3HAYUMOCTH OHWOJIOTUM JJIs COBPEMEHHOHN LIMBUJIM3ALIUU:
00ECrieYeHUsT HOBOTO YPOBHSI PAa3BUTUS MEAULMHBI, CO3JaHUE NEPCIEKTUBHBIX
OMOTEXHOJIOTUH,  CIMOCOOHBIX  pelllaTh  PECYypCHble  MPOOJEMBI  PA3BUTHS
YeJI0OBEUECTBRA, MOMCKA NYTEH BBIXOAA M3 MIOOAJTBHBIX 3KOJOTHYECKUX MPOOJiEM U
o0ecrieueHUss  MepexoJa K  YCTOMUMBOMY — Pa3BUTHIO,  PallMOHATBHOMY
UCMOJIB30BAHUK NPUPOIHBIX PECYPCOB M (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB
YKU3HH,

3aUHTEPECOBAHHOCTh B TMOJYYEHUM OMOJIOTMUECKHUX 3HAHUH B LENAX
NOBBILICHUS OOLIEH KYJBTYPbl, €CTECTBEHHO-HAYYHOH TI'PAMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKUMOHAJILHOW I'PaMOTHOCTH OOydarowuxcs, HopMupyeMoit
NPU U3y4YECHUU OMOJIOTHH,

[IOHMMAaHUE CYIIHOCTH METOAOB IO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM HCHOJB30BaTh IMOJIyYacMbIE 3HAHUS Ui aHaiM3a M|
OOBSICHEHMSI SIBJIEHUI OKPYAIOIIET0 MUPA U MPOUCXOIAIIMX B HEM M3MCHCHUH,
YMEHUE JejaTb OOOCHOBAHHBIE 3aK/IFOUEHUSI HA OCHOBE HAY4YHBIX (PAKTOB M
UMEIOLIUXCS JaHHBIX € LB NOJYYEHUS TOCTOBEPHBIX BBIBOIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HMCHOJB30BaTh OWOJIOTMYECKUE 3HAHUS JJIs
peleHus NpoOJIeEM B PEAIbHBIX YKU3HEHHBIX CUTYaLUsIX;

OCO3HAHHE LEHHOCTH HAYYHOU IEATEIBHOCTH, F'OTOBHOCTH OCYILIECTBIIATH
MIPOEKTHYIO U UCCIIENOBATENBCKYIO NEATEIBHOCTE HHIUBUAYAIBHO U B IPYIIIIE,;



FOTOBHOCTb U CHOCOOHOCTH K  HEMNPEPBIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TMOJYYEHUK) HOBBIX 3HAHWHA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTMHU.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOCHMS YUEOHOro mnpeamera «Bbuonorus»
BKJIFOYAIOT: 3HAUUMMBbIE s (POPMHUpPOBAHHMS MHUPOBO33PEHUS  OOYyHAROIIMXCS
MEXIMCUUIUIMHAPHBIE (MEKIPEAMETHBIC) OOLICHAYYHBIE MOHATHUS, OTPAKAIOLIUE
LEJIOCTHOCTh HAy4YHOH KapTUHBI MUpPa M CHEUM(PUKY METOAOB MO3HAHMS,
UCMOJIBb3YEMBIX B €CTECTBEHHBIX HayKax (BELLIECTBO, SHEPIHs, SIBJICHUE, MPOLIECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, TMIOTE3A, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
MCCJICIOBAHUE, HAOJIOICHUE, U3MEPEHHE, SKCTIEPUMEHT U IPYTUX ), YHUBEPCATIbHBIE
yueOHbIE JEHCTBHUS (MMO3HABATEIBHBIC, KOMMYHUKATHBHBIE, DETYJSITUBHBIC),
obecneunBaronme GopmupoBaHue GyHKIMOHAIBHOW IPAMOTHOCTH M COLUATIBLHOM
KOMIETCHLIMM  OOYyYalOIIMXCs, CMOCOOHOCTh  OOYy4YarlMXCs  HCMOJIb30BATh
OCBOEHHBIC MEKIUCLUITJIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUSI M YHUBEPCAJIbHBIE
yueOHBbIE ICHCTBHUS B MO3HABATEIBHON M COUMAJIBHOM MPAKTHUKE.

MeTtanpeaMeTHble pe3yJIbTaThl OCBOCHMSI MPOrPAMMBI  CPEIHETO OOIIEro
00pa3oBaHUsl TOJKHBI OTPAXKATh:

Ognagenue YHUBEPCAIbHbIMHU y4eOHbIMH NO3HABATEJbHbIMU
JAefCTBHAMM:

1) 6a3oBble JJOrH4YecKHe AeiCTBHSI:

CaMOCTOSITENbHO  (OPMYJIMpPOBaTh M AKTyaIM3UPOBaTh  MpOOJEMY,
paccMarpuBarh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPH OCBOCHUM 3HAHUNA NPUEMBI JIOTMUECKOTO MBIIIJIEHHS
(aHayM3a, CUHTE3a, CpaBHEHUS, KiaccupuKkaiu, 0000IIECHHUS ), pACKPBIBATh CMbICIT
OMOJIOTMYECKUX MOHATHI (BBIICIATh UX XAPAKTEPHBIC NMPU3HAKU, YCTAHABIMBATH
CBSI3U C JPYTUMU MOHSATHUSMH ),

ONMpEACTATh UENM JACATEIBbHOCTH, 33JaBas MApaMETPbl U KPUTEPUU HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl ACITEIBHOCTHU C MOCTABICHHBIMU LICJISIMU;

UCMOJIb30BaTh OUOJIOTUUECKUE TIOHATUS Ui OOBACHEHUS (DAKTOB U SIBIICHUN
YKUBO NIPUPOJIEL,

CTPOUTh JIOTUYECKUE PACCYXACHUS (MHIOYKTUBHBIE, ACAYKTUBHBIC, IIO
AQHAJIOTUM), BBIIBJATH 3aKOHOMEPHOCTH W NPOTHBOPEYMS B PACCMATPHUBAEMBIX
SBJIEHUSIX, (DOPMYJIMPOBATH BBIBOJbI U 3AKTFOUYCHHUS,

IPUMEHSTh CXEMHO-MOJETBbHBIE CPEACTBA ISl PEACTABJICHHUS CYIECTBEHHBIX
CBA3CH M OTHOUICHUA B H3Y4YaEMbIX OHMOJOTMYECKMX OOBEKTaX, a TaKxKe
NPOTHUBOPEYMI PA3HOTO POJAA, BBIABJICHHBIX B PA3JIMYHBIX HH(OPMALMOHHBIX
MUCTOYHMKAX;



pa3pabaThiBaTh IMJaH PELICHUS MPOOJIEMBI C YYETOM aHAIM3a MMEHOIIMXCS
MaTEPUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ICATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKH MOCJIEACTBUN ACITEIbHOCTH,

KOOPAMHUPOBATh U BBHINOJIHATH PA0OTY B YCIOBUSIX PEATBHOIO, BAPTYAJIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBILUICHUE NIPU PELLICHUH KU3HEHHBIX MTPOOJIEM.

2) 0a30Bble HCCIe0BaATEIbCKHE IeiiCTBHS:

BJIQJIETh HABBIKAMU y4E€OHO-UCCIIETI0BATENLCKON U MPOCKTHOM AESATEbHOCTH,
HaBbIKAMM  pa3pellieHus MpoOsieM, CIOCOOHOCTBKO W TOTOBHOCTBK) K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PELUEHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3JIMYHBIX METOI0B O3HAHMUS,

UCMOJIb30BaTh PA3JIMYHBIE BHIbI ACITEIBHOCTH MO MOJYUYEHUIO HOBOTO
3HAHUS, €r0 HWHTEPINPETALMU, MPEOOPA3OBAHUIO U TMPUMEHEHHID B YYEOHBIX
CUTyalUsIX, B TOM YMCJIE IPUA CO3JaHUU YUYEOHBIX U COLMAIbHBIX TPOEKTOB;

(GopMUPOBaTh HAYUYHBINA THUM MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTUEH,
KJIFOYEBBIMU MOHITUSIMU U METOJAMM;

CTaBUTh M (HOPMYJIHUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BATEIBHON
JEATEILHOCTU U )KU3HEHHBIX CUTYallUsIX;

BBISIBJISAITh TIPUYMHHO-CJIEJACTBEHHBIE CBSI3W W aKTyaJM3UpPOBATh 3aj4auy,
BBIJIBUTaTh TMIIOTE3Y €€ PELICHUS, HAXOAUTh APTYMEHTHI 17151 JOKA3aTENbCTBA CBOUX
YTBEPXACHUM, 3a1aBaTh MAPAMETPBI U KPUTEPUHU PELLEHUS,

aQHAJIM3UPOBATh TMOJYYEHHBIE B XOJE€ PCLIEHWS 3adauyd  Pe3yJIbTaThl,
KPUTUUYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYalMsIM, OLEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHANPABJICHHBII MOUCK MEPEHOCAa CPEACTB U CIOCOOOB
JEACTBUS B MPOPECCUOHANIBHYIO CPEY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJbHYK) M MPAKTUUYECKYH) 00NacTH
KU3HEACITEbHOCTH,

YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIACTEiH;

BBIIBUTaTh HOBBIE WUJIEU, MPEAJIaraTb OPUTMHAIBHBIE MOAXOMbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PELLICHUSI.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHMKAX UH(POPMALMH (TEKCTE YU4EOHOTO
nocoOusi, HAY4YHO-TIOMYJISPHOW JIUTEpAType, OHOJOTMYECKMX CJOBapsAxX MU
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbIX, B WHTEpHETE), aHAIM3UpPOBATh
MH(POPMALMIO PA3TUYHbIX BUAOB M (DOPM MPEACTABJICHUS, KPUTUYECKH OLICHUBATh
€€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCT;



(GopMyJIMPOBATh 3aPOCHl U MPUMEHSATH PA3IMYHBIE METOJBI MPHU MOUCKE U
otOope Ouojoruueckoi MHMOpMaIK, HEOOXOAUMON JUTsl BBITOJHEHUS YYEOHbBIX
3a1au4,

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HMH(POPMALIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHiA, COBEPILIEHCTBOBATh KYJbTYPy aKTUBHOIO UCMOJb30BaHUS PA3IMYHbIX
MOUCKOBBIX CUCTEM,;

CaMOCTOSITEIbHO ~ BBIOMpPaTh  ONTUMAIbHYKD  (OpPMYy  MPEACTABIICHUS
OunoNornueckoi uHpopmaLuu (CXeMbl, rpaduKu, TMarpaMmbl, TAOJIHLIBI, PUCYHKH U
Ipyroe);

UCMOJIb30BaTh HAy4YHBIA $3bIK B KAyeCTBE CpEACTBA MNpH padoTe ¢
OuoNornueckoi MHGpOpMAUMEH: TNPUMEHATH XUMHUYECKHE, (PU3MYeCcKHe WU
MaTEMAaTUUYECKUE 3HAKA W CHMBOJIBL, (HOpPMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCMOJIB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENCTBA
HarJIsiAHOCTH,

BIQJECTh  HABbIKAMM  PACMO3HABAHUS W 3alIUThl  MH(pOPMALUH,
MH(POPMALMOHHOHN 0€30MaCHOCTH JINUHOCTH.

OgyageHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUSIMU:

1) oOmienme:

OCYILECTBIISATh KOMMYHHUKALIMK BO BCEX chepax HKU3HU, AKTUBHO y4aCTBOBATh
B JUAJOre WM AUCKYCCHUHU MO CYUIECTBY OOCYXAAcMOH TeMbl (YMEHHUE 3a7aBaTh
BOMPOCHI, BBICKA3bIBaTh CY)KACHUS OTHOCUTEJIBHO BBIMOJHECHUS MpEAIaracMoit
3a[1a4M, YYUTHIBATh MHTEPECHl U COTJTACOBAHHOCTH MO3ULMN APYTHMX YYACTHUKOB
JMAJIora Ui JUCKYCCUH ),

pacno3HaBaTh HEBEpOATbHBIE CPEACTBA OOILICHUS, NOHUMATh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalMH,
YMETh CMSAr4aTh KOH(MIUKTHI U BECTH MEPETOBOPBI;

BJIQJIETh PA3JIMUHBIMU CIOCOOaMU OOLUEHUS UM B3aMMOJCHCTBHS, TOHUMATh
HaMEPEHUS IPYTUX JIFOJAEH, MPOSBISATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPPEKTHOHU (hopMe POpMyIHpOBaTH CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JlaraTtb CBOKO TOYKY 3PEHHMSI C MCIOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHasi AeATE/ILHOCTh:

NOHUMATh M MCHOJIb30BATh MPEUMYILECTBA KOMAHAHON U WHAMBHAYaAJIbHOM
padOThI MPHU PELICHUH OUOJOTUUYECKOH TPOOIEMBbI, 000CHOBBIBATH HEOOXOAMMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PEIIEHUH YUeOHOM 3a1auH;

BBIOMpaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBUHA C y4ETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaKIOT0 YIeHA KOJUICKTHBA,

NPUHUMATh LEJIM COBMECTHOM  JESATENBHOCTH, OPraHu30BbIBaTbH U
KOOPAMHUPOBATE JEUCTBUSA IO €€ IOCTHIKEHHUIO. COCTaBJIATh IUIAH ACHCTBHIA,



pacnpencasaTh pPojaud € y4ETOM MHEHUH Y4YaCTHUKOB, OOCYXJAThb PE3YJIbTATHI
COBMECTHO# padoTHl,

OLICHMBATh KAYECTBO CBOETO BKJIAAA U KAKIOT0 YYACTHUKA KOMaHbl B 00K
pe3yiabTar Mo pa3padOTaHHBIM KPUTEPHUSIM;

npepiaraTb HOBBIE MPOEKTHI, OLICHMBATh MAECH C MO3UIMH HOBH3HBI,
OPUTHHAJILHOCTH, MPAKTUUYECKOM 3HAUUMOCTH;

OCYLIECTBJISATh IMO3UTUBHOE CTPATErMYECKOE IMOBEACHUE B PA3JIMYHBIX
CUTYyaUUsIX, MPOSIBIISATH TBOPUYECTBO U BOOOPAXKEHHE, ObITh MHULIMATUBHBIM.

OgyageHHe YHHUBEPCAJbHBIMHU PeryiSTHBHbIMH JeiHCTBUSIMU:

1) camoopranuszanus:

UCMOJIb30BaTh OMOJOTMYECKUE 3HAHMS [Ji BBISBICHUS MpPOOJIEM U HX
PELIEHUS B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKMX 3HAHWH LIEJIEBBIE M CMBICIOBBIE
YCTAaHOBKU B CBOMX JCHCTBUSAX M MOCTYNKAaX MO OTHOLICHHUIO K >KMBOM MPUPOJE,
CBOEMY 37I0POBBIO U 310POBBI) OKPYIKAOILHUX;

CaMOCTOSATENIbHO OCYIUECTBIIATH MO3HABATEIBHYHO JEATEIbHOCTD, BBISBIIATH
npoOsieMbl, CTaBUTh M (HOPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BaTELHOM
JEATEILHOCTU U )KU3HEHHBIX CUTYallUsIX;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PELIEHHS TPOOJIEMBI ¢ YUETOM UMEIOLIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEHN M MPEANOUTEHU;

JlaBaTh OLEHKY HOBBIM CUTYaLUsIM;

pacIMpPATh PaMKH Y4EOHOTO IPEAMETA HA OCHOBE JINYHBIX MPEANOYTEHMIA,

JIeJ1aTh OCO3HAHHBII BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
pELLIEHUE;

OLICHUBATb NPUOOPETEHHBIN OMBIT,

CcocoOCTBOBAaTh (POPMHPOBAHUIO M MPOSIBJICHUIO ILIMPOKOH JpyAMLIMUA B
pa3HbIX OOJACTSAX 3HAHWUH, MOCTOSHHO MOBBILIATH CBOHW OOpa3oBaTEIbHBIA U
KYJIETYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLUEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACATEILHOCTD,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIQJICTh  HABbIKAMM  TO3HABATEJIbHOM  peraekcMu  Kak  OCO3HaHUs
COBEPIUAEMBIX JEHCTBUA M MBICIUTENBHBIX IPOLECCOB, MX PE3YJbTAaTOB H
OCHOBaHU, MCMOJIb30BaTh NPUEMBI peUICKCHM AJIsi OUEHKM CUTYyallMH, BbIOOpA
BEPHOI'0 PELUECHUS,

YMETh OLEHUBAaTh PUCKM W CBOEBPEMEHHO NPUHUMATh PELICHUS MO MX
CHU)KECHUIO,

NPUHUMATh MOTUBBI M apPTyMEHTBHl APYTUX MpPH aHAIM3E pPE3yJIbTaTOB
NEATENBHOCTH,



3) npuHsATHE ce0s1 M IPYTHUX:

NPUHUMATh CeOsl, MOHUMAas CBOU HEJOCTATKH M IOCTOMHCTRA,

NPUHUMATh MOTHBBI M aQPTyMEHTHI JAPYIMX TMPHU AHAIA3E PE3YJIbTATOB
JEATEIIBHOCTH,

NpU3HABATh CBOE MPABO U MPABO JPYTHX HA OLIUOKH,

pPa3BUBATh CMIOCOOHOCTh MOHUMATh MUP C MO3MIUHU APYTrOr0 YEJIOBEKA.

INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHBIe pe3yabTaThl OCBOEHUs mporpammbl COO no OMOJNIOTMHM Ha
0a30BOM YpOBHE BKJIHOHAKOT CeLMPHUECKHE TSl y4eOHOro npeamera « buonorus»
Hay4YHbIC 3HAHUS, YMEHUS U CNIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUHU U
npeoOpa3OBaHUIO 3HAHWIA, BUABI JCATEIBHOCTU MO MOJIYYCHUIO HOBOIO 3HAHMS M
NPUMEHEHUIO 3HAHUNA B PA3JIMYHBIX YUEOHBIX CHTYalUsIX, a TAK)KE B PEaJbHBIX
KU3HEHHBIX CUTyalUsX, CBSI3aHHBIX ¢ Ouojorueil. B mporpamMme npeameTHbIE
pe3ybTaThl MPEACTABIICHBI 110 TOAAM 00y YEHHSI.

[IpenMeTHBIC pe3yiabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUIA O MECTE U POJIM OMOJIOTHUH B CUCTEME HAYUYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (OPMHUpPOBAHMM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOH KApTUHBI MHpPA U HAYYHOTO MHUPOBO33PEHHUS, O BKJIAAEC POCCUHMCKUX M
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B PAa3BUTHE OMOJOTMM, (PYHKIMOHATBHON
IPaMOTHOCTH YEJIOBEKA JJI PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBaTh COACPKAHUE OUOJIOTUUECKUX TEPMMHOB M TOHSTHM:
’KM3Hb, KJIETKA, OPraHu3M, MeTa00au3M (OOMEH BELIECTB U MPEBPALUEHHE SHEPTHH ),
roMeoctad  (CaMOpEryJslusi), yPOBHEBAS  OPraHMU3alMsl  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOAYKLMS ), HACIEACTBEHHOCTD, U3MEHYMBOCTD, POCT U
Pa3BUTHE;

YMEHUE U3JIaratb OWOJIOTUYECKUE TEOPHUM (KJIETOUHAs, XPOMOCOMHAs,
MYTallMOHHAs, LEHTPAJIbHAS J0rMa MOJEKYJSIpHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. Y. BaBusioBa) u yueHust (0 LieHTpax MHOTOOOpa3us
NPOUCXOXKIEHUS KYJIbTYPHBIX pacTteHuid H. M. Bapuiiosa), onpenesnste rpaHULbl KX
NPUMEHUMOCTH K >KMBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOIAMU HAYYHOT'O NMO3HAHUS B OMOJIOTHH: HAOMIOIEHUE U
ONMCAHMUE JKUBBIX CHUCTEM, NPOLECCOB W SIBICHUH, OpPraHu3alusi U MPOBEACHHUE
OMOJIOTMUYECKOTO 3KCIIEPUMEHTA, BBIIBUYKEHUE TUNIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH
MEXIY HCCIENYEMbIMUA BEIMYMHAMH, OOBSICHEHUE TIOJYUYEHHBIX PpE3YJIbTATOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHATHH, TEOPUH U 3aKOHOB, YMEHHUE JEJIATh BBIBOJIBI
HA OCHOBAHMH TOJTYYEHHBIX PE3YJIBTATOB;



YMEHHUE BBIIENATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
SYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
NPOLIECCOB: OOMEHA BELECTB M MPEBPALICHUS SHEPIUU B KIETKE, (POTOCUHTESA,
IJIACTUYECKOTO M JHEPreTUYECKOTO OOMEHA, XEMOCHHTE3a, MMTO3a, MEH03a,
OIJIOJOTBOPEHUS, PA3MHOXKCHHUS, WHANBUAYAIBHOIO pa3BUTUS  OpraHu3Ma
(OHTOTEHE3);,

YMEHUE MPUMEHATH NOJYUYEHHBbIC 3HAHUS AJI1 OOBICHEHUS OMOJOTMYECKHX
MIPOLIECCOB U SIBJICHUH, JUISL NMPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KH3HU C LENbl0 oOecneyeHus Oe30MacHOCTH CBOETO 3J0POBbS M 3J0POBBS
OKPY>KarOILUX JIFOACH, COOIOIEHUS] HOPM FPAMOTHOIO MOBEJEHHS B OKPY KarOLIEH
OPUPOJHON Cpele, MOHUMAHME HEOOXOOUMOCTH MCIOIb30BAHUS JTOCTUXKEHUM
COBPEMEHHOM OMOJNIOTHH U OMOTEXHOJNIOTHIA  JUIS PALMOHAJIBHOTO
PUPOIOTIONB30BAHMS,

YMEHUE pelaTh JJIEMEHTAPHBIE TEHETHMYECKUE 3aJaud Ha MOHO- H
JUTUOPUIHOE CKPELUMBAHUE, CUEIUICHHOE HACJICOBAHUE, COCTABJIATH CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS Ul MPEACKA3aHUs HACIEAOBAHUS MPHU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHUECKUE PadOThI, COONIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U Ta0OPaTOPHBIM 000PYA0BAHUEM;

YMEHUE KPUTUYECKH OLECHMBaTh M HUHTEPHPETUPOBATH HHPOPMALUIO
OMOJIOTMUECKOTO  COJACP)KAHUS, BKJIIOYANOLIYK) TMCEBJOHAYYHbIE 3HAHUS U3
Pa3JIMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMALIMK, HAYUYHO-TIOMYJISIPHBIE
MaTepuaiibl), STUYECKHE aCMEKThl COBPEMEHHBIX HCCJIEIOBAHUI B OHOJIOTUH,
MEULIMHE, OUOTEXHOJIOTHUH,

YMEHUE CO3[aBaTh COOCTBEHHBIC IUCBMEHHBIE M YCTHBIE COOOIICHHUS,
0000111ass OMOJIOTMYECKY0 MH(POPMALIMIO M3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO
UCMOJIb30BaTh MOHATUIHBINA annapar OUOJIOTHH.

[IpenMeTHBIE pe3yiabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMHM B CUCTEME HAYUYHOTO
3HAHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHMM COBPEMEHHOH €CTECTBEHHO-
Hay4YHOW KapTUHBI MMpPAa U HAyYHOIO MHUPOBO33PEHHUS, O BKIJIAJE POCCUHCKUX U
3apyOCKHBIX YUYEHBIX-OMOJIOTOB B PAa3BUTHE OMOJOTMM, (PYHKIMOHATBHON
IPAaMOTHOCTH Y€EJIOBEKA U1 PEILICHUS )KM3HEHHBIX 3a/1a4,;

YMEHHUE PACKPBIBAThH COACPKAHUE OMOJOTUYECKUX TEPMUHOB U MOHATHI: BUJ,
NOMyJIAUMs, TEeHO(OHA, 3BONIOLMS, ABIKYIIME CHUIbl ((PAKTOPBI) 3BOJIIOLHUH,
IPUCTIOCOOJIEHHOCTh OPraHM3MOB, BHI000OPA30BAHUE, SKOJIOTUYECKUE (DAKTOPSI,
DKOCHCTEMA, MPOAYLECHTbI, KOHCYMEHTBI, PEAYLUEHThl, LEMU  IUTaHUA,
AKOJIOTMYECKas mupamuaa, OUOreoleHos3, onocdepa,



YMEHUE H3/araTb OWMOJIOTMYECKHE TEOpUM (3BOMOLMOHHAsA Teopus Y.
JlapBUHA, CHHTETUYECKAas TEOPUS OBOJIIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponbimieBoro cxoacrsa K. M. bapa, depenoBaHusi INaBHBIX HAIPAaBICHUH M
nyteid 3Bomonu A. H. CesepiioBa, yuenust o ouochepe B. M. BepHaackoro),
OIpPENIENATh T'PAHULIBI UX PUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOIAMU HAYYHOT'O NMO3HAHUS B OMOJIOTHH: HAOMIOIEHUE U
OMHUCAHUE JKUBBIX CUCTEM, MPOLECCOB U SIBJICHUN, OpraHu3auus M MPOBEICHUE
OMOJIOTMYECKOTO SKCIIEPUMEHTA, BBIJBI>KEHNE TMITOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIENYEMBIMUA BEIMYMHAMH, OOBSICHEHHUE MOJYUYEHHBIX PE3YJIbTATOB,
MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPH U 3aKOHOB, YMEHUE JIETATh BBIBOIbI
Ha OCHOBAHMHU MOJIYYECHHBIX PE3YJIbTATOB,

YMEHHUE BBIACATh CYUICCTBEHHBIC TMPH3HAKKH CTPOCHHSI OUOJIOTMYECKUX
OOBEKTOB: BUJOB, TMONYJAUMHA, MPOAYLUEHTOB, KOHCYMEHTOB, PEIYLEHTOB,
OMOreOLEHO30B M 3KOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB. HACIEACTBEHHOM
U3MEHUMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000Opa30BaHUs, MPUCITOCOOJIECHHOCTH
OpPraHU3MOB, JEHCTBUS S3KOJIOTMYECKMX (PAKTOPOB Ha OpraHM3Mbl, MEPEHOCa
BEIIECTB U TMOTOKA JHEPTUU B HSKOCUCTEMAX, AHTPOMOTEHHBIX HM3MEHEHUI B
DKOCHCTEMAX CBOCH MECTHOCTHM, KPYyrOBOPOTa BEIIECTB U OMOTr€OXMMHUYECKHX
IMKJIOB B Onocdepe;

YMEHUE TPUMEHSTH MOJIyYCHHbIE 3HAHHS ISl OOBSICHEHHS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUM, JUISL NMPUHATUS NMPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KH3HU C LENbl0 oOecrneyeHus O€30MacHOCTH CBOETO 3/J0POBbS M 3I0POBBS
OKPY>KaIOILHUX JIFOACH, COOMFOEHUS] HOPM IPAMOTHOTO MOBEACHUS B OKPY KarOLIEH
NPUPOJHON Cpele, MOHUMAHME HEOOXOOUMOCTH MCIMOJIb30BAHUS JTOCTUXKEHUM
COBPEMEHHON OMOJIOTHH ISl PAMOHATIBHOTO MPUPOAONOJIb30BAHUS;

YMEHHUE peulaTh 3JIEMEHTAPHBIE OMOJIOTUYECKUE 3a/1aUl, COCTABIISATH CXEMBI
NEPEHOCA BEIIECTB U SHEPIUU B 3KOCUCTEMAX (LICTIH MUTAHUSA);,

YMEHHUE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHUECKUE PadOThI, COONIOAATH
npaBuia npu padboTe ¢ y4eOHbIM U JTa0OPaTOPHBIM 000PYA0BAHUEM,

YMEHUE KPUTUYECKU OLEHMBAThb W HWHTEPHOPETUPOBATH HHMOPMALIO
OMOJIOTMYECKOTO  COJACP)KAHHUS, BKIIOYAIOLIYK) TMCEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOUHUKOB (CPEACTBA MACCOBOM MH(OpMaIMK, HAYyYHO-MOMYJISPHbIC
MaTepuaiibl),  pacCMaTpuBaTh  IJIOOAJBHBIE  JKOJOTUYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH O OTHOLIEHHIO K HUIM COOCTBEHHYIO O3ULUIO;

YMEHUE CO3[aBaTh COOCTBEHHBIC IUCBMEHHBIE M YCTHBIE COOOLICHHUS,
0000111ass OMOJIOTMYECKY0 MH(POPMALIMIO M3 HECKOJIBKUX MCTOYHUKOB, FPAMOTHO
UCMOJIb30BaTh MOHATUIHBINA annapar OUOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecrBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3nesioB U TeM uudpoBbie
Ne n/n P Konrtposbnsbie | IIpakTHueckue (1pp )
NporpamMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6aunorexa LIOK
1 b 2 0.5
HOJIOTHA Kak HayKa https://m.edsoo.ru/7f41¢292
2 JKuBble CHCTEMBI U UX OpPraHU3aLINs 1 bubmmorexa HOK
P H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHN COCTAaB U CTPOEHUE KJIETKU 8 1 Bubmmorera [JOK
P https://m.edsoo.ru/7f41¢292
bubnuoreka IIOK
4 IK3HEREATENLHOCTE KAeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazmHOX€HHE U HHOUBUAYAJIbHOE Pa3BUTHE 5 1 bubnuorexa [IOK
OpPraHU3MOB https://m.edsoo.mu/7f41¢292
6 HacnencTtBeHHOCTh U H3BMEHUMBOCTh g s bu6aunoreka LIOK
OPraHU3MOB ' https://m.edsoo.m/7f41¢292
7 Cenexkuust opraHu3mMoB. OCHOBBI 3 bubaunoreka [JOK
OHOTEXHOJIOTHH httos://m.edsoo.ru/7f41¢292
bubnuoreka IIOK
8 P 1
C3EPBHOC BpeMA httos://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KNIACC

KosauuyecrBo yacos DJIeKTPOHHbIE
HaumMeHoBaHHe Pa3aeJIOB U TEM uudposbie
Ne n/n P Konrtposbubie | IIpakTHuyeckue (1udp )
NporpamMmblI Bcero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchbl
1 DBOJIIOLIUOHHAS] OUOJIOTUS 9 1 Bubmuorexa LOK
https://m.edsoo.ru/7f41cc74
5 BO3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 9 0.5 bubnuorexa LIOK
3emie ' https://m.edsoo.ru/7f41cc74
bubaunoreka LIOK
3 @) 5 1
praHu3Mbl U OKpy>Karouias cpena https://m.edsoo.ru/7f41cc74
4 Coo01iecTBa U 3KOJIOrHUYECKUE CUCTEMbI 9 Bubnnorexa [IOK
https://m.edsoo.ru/7f41cc74
bubaunoreka LIOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO HACOB I10 34 0 55

[TPOT'PAMME



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

INOYPOUYHOE IVTAHUPOBAHUE

10 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HaTa uudgpoBbie
Tema ypoka Konrpoabubie | IlpakTuueckue p
n/n Bcero H3yueHusi | o0Opa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
1 buonorus B cucreme Hayk 1 01.09.25 https://m.edsoo.m/216c645¢
MeToabl MO3HAHUS KUBOH
npupoasl. [Ipakruyeckas padbora
2 Ne 1 «Mcnonb3oBaHue pa3auyHbIX 1 0.5 08.09.25 https://m.edsoo.ru/2636364b
METOJIOB MPH U3YYEHUH
OHONIOrMYeCcKuX 0OBEKTOBY
buonoruyeckue cucremsl,
3 1 15.09.25 https://m.edsoo.ru/ca2 lccbe
MPOLIECCHI U UX U3YUYEHHUE
Xumuueckui cocras kjetku. Bona
4 A 1 22.09.25 https://m.edsoo0.ru/1777ba%6
1 MUHEpPaJIbHbIE COJIU
5 benku. CocraB u cTpoeHue OeKkoB 1 29.09.25 https://m.edsoo.ru/b54c5a43
®epMeHTbl — OHOJIOTHYECKHe
kaTanuzaropsl. JlabopartopHas
abora Ne 1 «M3y4deHue
6 P vy 1 0.5 06.10.25 https://m.edsoo.ru/cldllaca
KaTaJUTUYECKONH aKTUBHOCTH
(dbepMeHTOB (Ha puMepe aMuJIasbl
WJIM KaTaja3bl)»
7 Yraesoas!. Jlunuaei 1 13.10.25 https://m.edsoo.ru/5d 1cef76
8 Hyxneunosble kuciaotel. AT® 1 20.10.25 https://m.edsoo.ru/948bf536
Uctopust u MeToabl U3ydyeHus
9 P y 1 27.10.25 https://m.edsoo.ru/b3ab8e68

knetku. Knerounas reopus



https://m.edsoo.ru/216c645c
https://m.edsoo.ru/2636364b
https://m.edsoo.ru/ca21cc6e
https://m.edsoo.ru/1777ba96
https://m.edsoo.ru/b54c5a43
https://m.edsoo.ru/c1d11aca
https://m.edsoo.ru/5d1cef76
https://m.edsoo.ru/948bf536
https://m.edsoo.ru/b3ab8e68

Knerka xak 1ienocTHas XuBas

10 10.11.25 https://m.edsoo.ru/5c5ca96a
cucremMa
CtpoeHue 3ykapuoTUYECKOH
knetku. Jlaboparopnast pabora Ne 2
«H3yueHne cTpoeHus KJIETOK
11 pacTeHM, )KUBOTHBIX, FPUOOB U 0.5 17.11.25 https://m.edsoo.ru/da486¢89
OakTepuii Mo MUKPOCKOIIOM Ha
rOTOBBIX MUKPOIIpENnapaTax u ux
OMHUCAHHUE)
12 OOMeH BeleCTB WU MeTaboIH3M 24.11.25 https://m.edsoo.mu/b53dd961
13 doTocuHTE3. XEMOCUHTES 01.12.25 https://m.edsoo.ru/121ae93a
14 DHepreTuyecknii oOMeH 08.12.25 https://m.edsoo.ru/4a9675¢8
JKU3HEHHBIN LUK KJIETKU.
JleneHue kjaeTku. MuTo3.
15 Jlabopatopras paGora Ne 3 0.5 15.12.25 https://m.edsoo.ru/6e28ab92
«HabnroneHue MuTo3a B KJ1eTKax
KOHYHMKA KOpELIKa Jyka Ha
rOTOBBIX MUKPOIIpENnaparax»
16 Brocurres Genxa. Peaxwus 22.12.25 https://m.edsoo.ru/5ccfbebs
MaTPUYHOIO CHHTE3a
17 Tpancasiuust — OuocuHTes Oenka 29.12.25 https://m.edsoo.ru/396ea3f2
18 HeicreTouHbIe GOpMBL AH3HI — 12.01.26 https://m.edsoo.m/8177638b
BUPYChI
19 DopMBbI pa3MHOXKEHHUSI OPraHU3MOB 19.01.26 https://m.edsoo.ru/96a7fce8
20 Meiio3 26.01.26 https://m.edsoo.ru/fad784a8
OOpasoBaHue U pa3BUTHE MOJIOBBIX
21 kJeTokK. Onaoa0TBOPEHHUE. 0.5 02.02.26 https://m.edsoo.m/6373f7d2

JlaboparopHas padora Ne 4



https://m.edsoo.ru/5c5ca96a
https://m.edsoo.ru/da486e89
https://m.edsoo.ru/b53dd961
https://m.edsoo.ru/121ae93a
https://m.edsoo.ru/4a9675c8
https://m.edsoo.ru/6e28ab92
https://m.edsoo.ru/5ccfbeb5
https://m.edsoo.ru/396ea3f2
https://m.edsoo.ru/8177638b
https://m.edsoo.ru/96a7fce8
https://m.edsoo.ru/fad784a8
https://m.edsoo.ru/6373f7d2

«M3yueHue cTpoeHus MOJOBbIX
KJIETOK Ha FOTOBBIX
MHUKpOIpenaparax»

22

UnpuBunyanpHOE pa3BuTHE
OpraHu3MoOB

09.02.26

https://m.edsoo.ru/2a4596¢4

23

I'eneTuka — Hayka o
HACJIEICTBEHHOCTH U
HN3MECHYHNBOCTHU

16.02.26

https://m.edsoo.ru/fc39b86¢

24

3aKOHOMEPHOCTH HaCJIeIOBaHUS
npu3HaKoB. MoHOruOpuaHoe
CKpelLHBaHHue

23.02.26

https://m.edsoo.ru/62lafldd

25

JiurubpuaHoe ckpeliBaHue.
3aKOH HE3aBHUCHUMOIO
HaclleZIOBaHUsl MPU3HAKOB

02.03.26

https://m.edsoo.ru/b8f7fe72

26

CuenneHHoe Hacleg0BaHUe
npu3HakoB. JlabopaTopnas pabora
Ne 5 «M3yuyenue pe3ynbratos
MOHOTHOPHIIHOTO U TUTMOPUAHOTO
CKpeLIMBaHUs Y Ap030(UIIbI HA
FOTOBBIX MHKPOIpEnaparax»

0.5

09.03.26

https://m.edsoo.ru/634751fe

27

I'eneruka nosna. HacinenosaHue
NPU3HAKOB, CLIETNIEHHBIX C MOJIOM

16.03.26

https://m.edsoo.ru/472b3£35

28

H3menunBocTs. Henacnencrsennas
M3MeH4YUBOCTh. JlabopaTopHas
padora Ne 6. MU3yuyenue
MOIM(UKALIMOHHON
M3MEHYUBOCTH, IOCTPOEHHE
BapHaLIMOHHOIO psifia U
BapUaLIMOHHOUN KPUBOI»

0.5

23.03.26

https://m.edsoo.ru/a8 1bbffl



https://m.edsoo.ru/2a4596e4
https://m.edsoo.ru/fc39b86c
https://m.edsoo.ru/621af1dd
https://m.edsoo.ru/b8f7fe72
https://m.edsoo.ru/634751fe
https://m.edsoo.ru/472b3f35
https://m.edsoo.ru/a81bbff1

HacnencreeHHast ©3AMEHUUBOCTD.
JlaGopaTtopHast pabota Ne 7.

29 . 1 0.5 06.04.26 https://m.edsoo.ru/b3¢c33d24
«AHanu3 MyTanui y apo3odubl
Ha rOTOBBIX MHUKpOIMpenaparax»

30 I'eneTuka yenoBeka 1 13.04.26 https://m.edsoo.ru/9a8¢8d99
Pe3epBHbliii ypok. O6001IEHHE O

31 teme «HacnencrBeHHOCTh U 1 20.04.26 https://m.eds00.ru/879866¢c6
MU3MEHYUBOCTb OPraHU3MOBY»

32 Cenexuus Kak HayKa U IpoLecc 1 04.05.26 https://m.edsoo.ru/fcf6d 1d6

33 MeTOHvaH HOCTIDREHHA CENCKLHI 1 11.05.26 https://m.edsoo.ru/acal 7cfc
pPacTEeHMI U KUBOTHBIX

34 buotexHonorus Kak orpacis 1 18.05.26 https://m.edsoo.ru/b94f9a7e
NPOU3BOACTBA

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/b3c33d24
https://m.edsoo.ru/9a8c8d99
https://m.edsoo.ru/879866c6
https://m.edsoo.ru/fcf6d1d6
https://m.edsoo.ru/aea17cfc
https://m.edsoo.ru/b94f9a7e

11 KNIACC

KoauuecTBo yacos DIeKTPOHHbIE
Ne HaTa uudgpoBbie
Tema ypoka KonTpoabubie | [IpakTuyeckue p
n/n Bcero u3lyueHusi | o0Opa3oBaTeJibHbIe
padoThI padoThI
pecypcbl

1 DBOJIFOLUST U METOJIbI €€ U3yUEHHUSI 1 03.09.25 https://m.edsoo.mu/f765¢251
HUctopust pazBuTus npeacraBieHuin

2 puAp pea 1 10.09.25 https://m.edsoo.m/f7236852
00 3BOJIIOLIMU

3 Mukpo3BOIHOLUS 1 17.09.25 https://m.edsoo.m/92e2cb7c
[TonynAuus kak 3JeMeHTapHas
€IMHULA BUJA U 3BOJIFOLIMH.

4 JlaboparopHas padora Ne 1 1 0.5 24.09.25 https://m.edsoo.ru/6¢23fcce
«CpaBHeHHEe BUIIOB 1O
MOP(}OJOrHIECKOMY KPUTEPHIO)

BU ue Cubl (3JIeMEHTapHbIE

5 HApiiyLu ( P 1 01.10.25 https://m.edsoo.ru/c9cavec2
(baKkTOpPbI) 3BOJOLUU

6 EcrecTBeHHbIi 0TOOp U ero Gopmbl 1 08.10.25 httos://m.edsoo.ru/6e175a57
Pe3ynbpTaThl 3BOMIOLMM:
NPUCTIOCOONIEHHOCTh OPraHU3MOB U
BU00OpasoBaHue. JlaboparopHas

7 P patop 1 0.5 15.10.25 https://m.edsoo.ru/2d74ac19
padota Ne 2 «Onucanue
NPUCTIOCOOIEHHOCTH OpraHu3Ma u
€€ OTHOCUTEJIbHOTO XapaKTepay
Hanpasnenus u nytu

8 1 22.10.25 https://m.edsoo.rmu/cec9b353
MaKpO3BOJIFOLIUH

9 HeoOpaTuMoCTh 3BOJIFOLIMU 1 29.10.25 https://m.edsoo.ru/88f6dcd6



https://m.edsoo.ru/f765e251
https://m.edsoo.ru/f7236852
https://m.edsoo.ru/92e2cb7c
https://m.edsoo.ru/6c23fccc
https://m.edsoo.ru/c9ca7ec2
https://m.edsoo.ru/6e175a57
https://m.edsoo.ru/2d74ae19
https://m.edsoo.ru/cec9b353
https://m.edsoo.ru/88f6dcd6

Hcropus xu3Hu Ha 3emie U

10 B 12.11.25 https://m.edso0o.ru/19b89985
METOMbI €€ U3yYEHUsI
I'unore3bl MPOUCXOXKIAEHUS JKU3HU

11 P g 19.11.25 https://m.edsoo.ru/7f268fle
Ha 3emJie
PasBurue >xu3Hu Ha 3eMuie o 3pam

12 P 26.11.25 https://m.edsoo0.1ru/45189341
U riepuoaam
(OCHOBHBIE 3TAlIbl 3BOJIOLUU
PACTUTENBHOIO U )KUBOTHOTO MHUpA.
IMTpaxTuueckas padora Ne 1

13 P P 0.5 03.12.25 | hitps//m edsoo.r/f256a36b
«M3ydeHne NCKONMaeMbIX OCTaTKOB
pacTeHui 1 )KUBOTHBIX B
KOJUIEKLIASIX»
CoBpeMeHHas cucrema

14 P 7 CHCTEM 10.12.25 https://m.edsoo.ru/5819116e
OpraHUYECKOro Mupa
DBOJIIOLUS YEJIOBEKA

15 H 17.12.25 https://m.edsoo.ru/b4c1d468
(anTpOMNOreHes)

BU ue cuibl (hakTopsl

16 HBiiym (@ p1) 24.12.25 https://m.edsoo.ru/7ad55eb9
AHTPOIIOreHe3a
OCHOBHBIE CTaIUH 3BOJIIOLIUU

17 s H 14.01.26 https://m.edsoo.ru/81d88b86
yeJoBeKa
YenmoBeueckue pacbl U NPUPOIHbBIE

18 P pHpon 21.01.26 https://m.edsoo.ru/2374alel
ajanTaluy 4ejJoBeKa
PesepeHblii ypok. O6001eHNHE O

19 TeMe « BO3HMKHOBEHHE U pa3BUTHE 28.01.26 https://m.edsoo.ru/dd4662¢2
>KHU3HU Ha 3eMiie»

20 DKOJIOrusi KaK Hayka 04.02.26 https://m.edsoo.ru/abf8cb57
Cpenbl 0OUTaHUS U 3KOJOrMYECKUE

21 pen 11.02.26 https://m.edsoo.ru/9d2ca73f

bakTopbl



https://m.edsoo.ru/19b89985
https://m.edsoo.ru/7f268f1e
https://m.edsoo.ru/45189341
https://m.edsoo.ru/f256a36b
https://m.edsoo.ru/58f9116e
https://m.edsoo.ru/b4c1d468
https://m.edsoo.ru/7ad55eb9
https://m.edsoo.ru/81d88b86
https://m.edsoo.ru/2374a1e1
https://m.edsoo.ru/dd4662c2
https://m.edsoo.ru/abf8cb57
https://m.edsoo.ru/9d2ca73f
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Abuotuyeckue GHakTophl.
JlaGopaTtopHast paborta Ne 3.
«Mopdosorudeckrie 0COOEHHOCTU
pPacTeHU1 U3 pa3HbIX MECT
obutanus». JlabopaTopHas padbora
Ne 4. «Bnausinue cBeta Ha pocT U
Pa3BUTHE YEPEHKOB KOJIEyCay

0.5

18.02.26

https://m.edsoo.ru/afad9188

23

buotuueckue pakTopsl

25.02.26

https://m.edsoo.ru/a4928¢c61

24

DKOJOrn4eckre XxapakTepuCTHKH
nonynaauui. Ilpakruueckas padbora
Ne 2 «IToncuér nnotHOCTH
MONYJISIUMIA Pa3HbIX BUAOB
pacTeHUiI»

0.5

04.03.26

https://m.edsoo.ru/d6945d54

25

CoobecTBa OpraHu3MOB —
OHOLIEHO3

11.03.26

https://m.edsoo.ru/88d19¢62

26

DKOJIOTUYECKHUE CUCTEMBI
(3KOCHUCTEMBI)

18.03.26

https://m.edsoo.ru/1ead9dft

27

OcHOBHbIE NTOKAa3aTEIU
3KOCHUCTEMBI. DKOJIOTHUECKHE
nupaMuzpl. CBONCTBA 3KOCUCTEM.
Cykueccust

https://m.edsoo.ru/8cb85173

28

IIpupoaHbIE 3KOCUCTEMBI

25.03.26

https://m.edso00.ru/738929d3

29

AHTpOHOFeHHbIe 9KOCHUCTEMBI

08.04.26

https://m.edsoo.ru/c5534¢e2d

30

buocdepa — rnodanbHas
3KOCUCTeMa 3eMIu

15.04.26

https://m.edso0.ru/6¢4997cf

31

3aKOHOMEPHOCTH CY1€CTBOBAHUS
ounocdepsr

22.04.26

https://m.edsoo.ru/c929ffbc

32

YenoseuecTBo B Ouochepe 3eminu

06.05.26

https://m.edsoo.ru/482d6168



https://m.edsoo.ru/afad9188
https://m.edsoo.ru/a4928c61
https://m.edsoo.ru/d6945d54
https://m.edsoo.ru/88d19c62
https://m.edsoo.ru/1ead9dff
https://m.edsoo.ru/8cb85173
https://m.edsoo.ru/738929d3
https://m.edsoo.ru/c5534e2d
https://m.edsoo.ru/6c4997cf
https://m.edsoo.ru/c929ffbc
https://m.edsoo.ru/482d6168

CocyuiecTBoBaHHie MPUPOABI U

33 1 13.05.26 https://m.edsoo.ru/ee2b94a4
YyeJOBEYeCTBa
PesepBHblii ypok. O0001IeHE

34 Tembl «CoolLecTsa u 1 20.05.26 https://m.edsoo.ru/82¢3bb5f

9KOJIOTHYECKHE CUCTEMBD)

OBIIEE KOJIMYECTBO YACOB I10
I[TPO'PAMME

34

2.5



https://m.edsoo.ru/ee2b94a4
https://m.edsoo.ru/82c3bb5f




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOM TIPOI'PAMMBI

IIpoBepsiemble NpeaMeTHBbIE Pe3y.JIbTATbI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 0o1ero 00pa3oBaHus

ChopMHpOBaHHOCTb 3HAHUH O MeCTe U POJM OUOJIOTHU B CUCTEME
Hay4yHOrO 3HAHHUS €CTECTBEHHBIX Hayk, B (opMHpPOBaHUH
COBPEMEHHOI €CTECTBEHHO-Hay4YHONW KApTUHbl MHpa W HAy4HOIo
MHMPOBO33PEHHsSI, O BKJAZe POCCHICKMX M 3apyOEXHBbIX Y4EHBIX-
O6uoNOroB B pa3BUTHE OHOJOrMH; (PYHKLUHOHAJIBHOW TPaMOTHOCTH

YECJIOBEKA AJId PECIICHUA ) KU3HCHHBIX 3aa4

VYMeHHe packpbiBaTh COAEpKaHUE OUOJOTUYECKUX TEPMHHOB U
MOHSATHUIN: XU3Hb, KJIETKA, OpraHu3M, MeTadbom3M (OOMeH BEIIeCTB U
NpeBpALEHUE SHEPruH), roMeocTas (CamMoperyJisiuus), ypOBHEBas
OpraHU3aLMs )KUBBIX CUCTEM, CAMOBOCIIPOU3BEIEHHE (PEPOIYKLIMSI),

HACJICACTBEHHOCTb, KBMECHYUBOCTDL, POCT U PA3BUTUE

VMeHue  uznmaraTb  OHoJOruyeckue  Teopud  (KJIETOYHas,
XpOMOCOMHasi, MyTaluoHHas1), 3akoHbl (I'. Mennens, T. MopraHa,
HHW. BasunoBa) u yueHus (0 UEHTpax MHoroodpasuss u
NPOUCXOXIEHUsT  KyJbTypHbIx  pactreHudd H.M.  Basunosa),

onpeaciiaTb rpaHULIbl UX NIPUMEHHUMOCTH K )KUBBIM CUCTEMAaM

VMeHue BrafeTb METOJaMH Hay4yHOro IIO3HaHUsA B OMOJIOrUH
(HabnroneHne U ONMMCAHME JKMBBIX CHCTEM, MPOLIECCOB U SIBJICHUH,
OpraHu3auusi W MpoBeldeHHe OUOJIOTHYECKOr0 JKCIEPUMEHTa,
BBIIBUKEHHE  TUIOTE3bl,  BBIABJIEHHME  3aBUCUMOCTH  MEXAY
UCCJIelyEMBIMU BEIUYMHAMH, 0OBsICHEHHUE NOJIy4EHHBIX
pe3yJIbTaTOB, MCHOJB30BAHHBIX HAYYHBIX TOHATHH, TEOpUH H
3aKOHOB, YMEHHE€ [eJaTb BbIBOAbl HAa OCHOBAHHUM IOJYYEHHBIX

pe3yJIbTaTOB)

10 KJIACC

Kon
NMpoBePSIEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BbIACJIATE CYLIECTBEHHBIE TIPU3HAKU BUPYCOB, KIJIIETOK
NPpOKApHUOT M J3YKAPHUOT, OAHOKJICTOYHbBIX W MHOI'OKJIETOYHBIX
OpPraHU3MOB;, OCOOEHHOCTM MpoLEecCOB OOMEHa BeLIeCTB U
npeBpalleHusi 3HEPruu B KjeTke, (OTOCHHTE3a, IIACTHYECKOrO U

JHEPreTH4Yeckoro oOMeHa, XeMOCHHTe3a, MHUTO3a, Meiio3a,




OmjIoA0TBOPEHUS, Pa3MHOXEHUS, UHAUBUAYAJIbHOT'O Pa3BUTHUA

opraHusma (OHTOreHes3)

VYMeHHe nNpUMEHSATb TMOJy4YeHHble 3HaHUs AN OObSICHEHUs
OMOJIOrH4eCKUX MPOLECCOB U SIBJICHUM, 11l IPUHATHUS MPAKTUYECKUX
pelleHuii B TNOBCEIHEBHOH >KU3HMU B LelsXx obecrnedyeHus
©€30MacHOCTH CBOEro 340POBbs U 30POBbsl OKPYKAOIIMX JIFOAEH,
COONIOAEHUsT HOPM TPAaMOTHOrO TOBENEHUS B OKpYyXKarollen
NPUPOIHON cpele, MOHUMAaHHE HEOOXOOUMOCTH MCIONIb30BAHUS
JNOCTUXKEHUI COBPEMEHHOW OHOJOrMu U OUOTEXHOJIOTUH IS

pPalOHAJIbHOTO MNPUPOAONOJIB30BAHUA

YMmeHue pe€uaTtb 3JIEMEHTAPHBIE M'EHETUYCCKUE 3aJa4l Ha MOHO- U
,HI/IFI/I6pI/I,HH06 CKp€HIUBAHUE, CLUECIIJIEHHOE HACJIEAOBAHUE, COCTABJIATH
CXEMBbI MOHOFI/I6pI/I,HHOFO CKp€HIUBaHHUsA 1A npeackKa3aHus

HacCJICAOBAHUA MTPHU3HAKOB Y OPTraHU3MOB

VMeHue BbINOJHATH J1abOpaTOpHblE M NpakTH4Yeckue padoThl,
cobmonarh npaBwia npu padore ¢ yueOHbBIM M J1aOOPaTOPHBIM

o0opynoBaHUEM

VYMeHue KpUTHYECKH OLEHUBATb U UHTEPIPETUPOBATh HH(HOPMALIHIO
OMOMOrHMYEeCKOro  CONEpPXKAHUs, BKIJIIOYAIOIIYIO IICEBAOHAYYHbIE
3HaHUA M3 paznuyHbIX HcTouHUKOB (CMM, HayuyHO-monyssipHble
MaTepHaibl), 3THUYECKHE AaCMEeKTbl COBPEMEHHBIX HCCJIEeNOBaHUH B

OHOJIOrUU, MEIULIMHE, OMOTEXHOJIOTUU

10

VYMeHue co3naBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLIEHMUS,
0000111251 GMOJOrHYeCKY0 HHPOPMALMIO U3 HECKOJbKUX UCTOYHHUKOB,

rpaMOTHO UCIOJIb30BATH TTOHSATUHHBIN anmnapar OHOJIOruU

11 KJIACC

Kon
NMpPoBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3y.JIbTATbI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

ChopMHpPOBAHHOCTb 3HAHUH O MeCTe W POJU OHOJOTHH B CUCTEME
Hay4yHOrO 3HAHHUSl €CTECTBEHHBIX Hayk, B (opMHpPOBaHUH
COBPEMEHHOI €CTeCTBEHHO-Hay4YHOH KapTHHbl MHUpa U HAy4HOIO
MHMPOBO33PEHHsSI, O BKJaZe POCCHICKMX M 3apyOeXHBbIX Y4EHBIX-
OuosnoroB B pa3BUTHE OHOJOrHH; (PYHKLHOHAJIBHOW IPAaMOTHOCTH

YECJIOBEKA AJId PECHICHUA ) KU3HCHHBIX 3aa4




VYMeHHe packpbiBaTh COAEpKaHUE OUOJOTUYECKUX TEPMHHOB WU

TTOHSITHIA: BU, NONYJSALUSA, I“CHO(bOHH, SBOJIIOIUSA, ABUKYLIHUE CUJIbI

(bakTopwr) 3BOJIFOLIMH, MNPUCTIOCOOIEHHOCTD OpPraHU3MOB,
BUI00Opa3oBaHUe,  OJKOJOruueckue  (akTopel,  IKOCUCTEMA,
NpOAYUEHTHI, KOHCYMECHTBI, PEAYLUEHTHI, Hemnu NUTaHusA,

SKOJIOrMUecKas mupamuaa, OuoreoueHos, buochepa

VYMeHue uznaratb OMOJOrHyecKre TeOpHH (IBONIIOLIMOHHAS Teopust Y.
JlapBuHa, CHHTeTHYeckass TEOpHsl JBOJIOLMM), 3aKOHbl U
3aKOHOMepPHOCTH (3aponbiieBoro cxoncresa K.M. bapa, uepenosanus
rJaBHBIX HampasyeHuit u nytei spomouuu A H. Cesepuosa, yueHus
o Ouochepe B.M. BepHaackoro), onpenensitb TpaHUIbl HX

NPUMEHHUMOCTHU K )KXUBBIM CUCTEMAM

VMeHue BiIafeTb MeETOJaMH Hay4yHOro IIO3HaHUA B OMOJIOTUH
(HaOnroneHre M ONMMCAHME JKMBBIX CHCTEM, MPOLIECCOB U SIBJICHUH,
OpraHu3alusi W TpoBeldeHHe OHOJIOrHYEeCKOro SKCIEPUMEHTA,
BBIIBUOKEHHE  TUIOTE3bl,  BBbIABJIEHHE  3aBUCUMOCTH  MEXAY
UCCJIeyEMBIMU BEIUYMHAMH, 0OBsICHEHHE NOJIy4EeHHBIX
pe3yJIbTaTOB, MCHOJB30BAHHBIX HAYYHBIX TOHATHUH, TEOpUH U
3aKOHOB, YMEHHE€ [eNaTb BbIBOAbl HAa OCHOBAHHUM IOJYYEHHBIX

pe3yJIbTaTOB)

VYMeHue  BbIENSATb  CYLIECTBEHHblE  MPU3HAKU  CTPOEHMUS
OHOJOru4eckux OOBEKTOB. BHUIOB, TMOMYJSALMHA, MPOAYLIEHTOB,
KOHCYMEHTOB,  pPEAYyLEHTOB, OHOreOLleHO30B U  3KOCUCTEM,
OCOOEHHOCTHM  NPOLECCOB  HACJENCTBEHHOM  M3MEHYMBOCTH,
€CTeCTBEHHOro ot0opa, BUAOOOpPA3OBaHUs, MPUCIOCOOIEHHOCTH
OpPraHU3MOB, NEWUCTBUS 3KOJOrM4eCKUX (HAaKTOPOB HAa OPraHU3MBI,
nmepeHoca BelIeCTB M MOTOKAa JSHEPrUM B IKOCHCTEMAx,
AHTPOINOIreHHbIX M3MEHEHUH B 3KOCHUCTEMAx CBOEH MECTHOCTH,

KpPYroBOpOTa BELECTB U OMOreOXMMHUECKUX LIMKJIOB B Ouochepe

VYMeHUe NpUMEHSTb TMOJIyYE€HHble 3HaHUS 1 OOBSICHEHUS
OMOJNIOrHYEeCKUX MPOLIECCOB U SIBICHHM, A1 TPUHATUS MPAKTUYECKUX
pelleHuii B TOBCEIHEBHOH >KU3HMU B LelsX obecrnedyeHus
©€30MacHOCTH CBOEro 340POBbs U 3IOPOBbsI OKPYKAIOILIMX JIFOIEH,
COONMIOEHUsT HOPM TPaMOTHOIO TIOBEAEGHUST B  OKpyXkKaroLlei
NPUPOAHON cpene; NMOHMMaHHE HEOOXOIHMMOCTH HCIOJIb30BaHUS
IOOCTHDKEHUH  COBPEMEHHOH  OMOJNIOrMM Uil paLMOHAJIbHOTO

NPUPOIONOIL30BAHUS




VYMeHue pelath 3JeMeHTapHble OHOJOrHYeCKUe 3a7auH, COCTABIISTh

CXEMBbI IEPEHOCA BELIECTB U SHEPTHHU B 3KOCUCTEMAX (LI MTUTAHUS)

VMeHue BbINOJHATH J1abOpaTOpHble M IMPAaKTHYECKHE pPadoTHl,
cobmonarh npaBwia npu padore ¢ y4uyeOHbIM M JaOOpPaTOPHBIM

obopynoBaHUEM

VYMeHue KpUTHYECKH OLEHMBATb U UHTEPIPETUPOBATh MH(HOPMALIHIO
OMOJIOrMYECKOr0  CONEp KaHUs, BKJKOYAOLIYI0  IICEBIOHAYYHbIE
3HaHUA M3 pasnuyHbIX HcTouHUKOB (CMMU, HaywyHO-monymsipHble
MaTepuabl); pacCMaTpUBaTh I100aIbHbIE SKOJIOTHYECKHE NPOOIEMBbI
COBPEMEHHOCTH, ()OPMHUPOBATD 1O OTHOIIEHHIO K HUM COOCTBEHHYIO

NMO3ULUKO

10

YMeHue co3naBaTh COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE COOOLIEHMUS,
0000111as1 GMOJOrHYeCKy0 HHPOPMALHIO U3 HECKOJbKUX UCTOYHHKOB,

rpaMOTHO UCIOJIb30BATH TTOHSATUHHBIN anmnapar OHOJIOrHuH




ITPOBEPAEMBIE JJIEMEHTBI COAEP KAHUA

10 KJTIACC

Kon

I[IpoBepsiemblii 31eMeHT COAePRAHUS

buonorus xak Hayka

1.1

Bbuonoruss — Hayka o xuBOil mpupoxme. Ponp OGuonoruu B (opmupoBaHUH

COBpPEMEHHOM Hay4yHOU kapTUHbI Mupa. CuctemMa OUOJOTHYECKUX HAYK

1.2

MeToabl MO3HAHUSI KUBOW MPUPOALI (HAONIOEHHE, SKCIIEPUMEHT, OMUCAHUE,
u3MepeHue, kjaccudukanusi, MOAENUpPOBAHME, CTaTUCTUYeckas oOpabdoTka

JAHHBIX )

JKuBnle cucTeMbl U UX OopraHu3anus

2.1

Xusble cucrembl (OMOCUCTEMBI) KaK MpeaMeT ulydeHus: ouosnoruu. CBoicTBa

fuocucTeM U UX pasHoOOpasue

22

VpoBHHM OpraHu3aluid OHOCHUCTEM: MOJIEKYJSIPHO-T€HETUYECKHIA, KJIETOUHBIH,

OpraHU3MEHHBIH, MONYJISILHOHHO-BUIOBOM, 3KOCUCTEMHBI, O1ocdepHbIi

XHMMHUUYECKHUI COCTAB U CTPOCHHE KIIETKH

3.1

XUMHUYECKUIT COCTAaB KJIETKH. XHUMHYECKHE OJJIEMEHThI. MaKpPO3JEMEHTHI,
MHUKpO3JieMeHThl. Bona u  MuHepanbHble BeuiecTBa. POYyHKUMU BOAbBI U

MUHEPAJIbHBIX BEUIECTB B KJIETKE. Honnepmaﬂne OCMOTHYECKOTr0 OajiaHca

32

benku. CocraB u cTpoeHue OenkoB. AMHHOKHMCIOTBI — MOHOMEpPbI OENKOB.
He3ameHuMble M 3aMEHHUMbIE AMHHOKHCIOTBl. AMMHOKHCIOTHBIH COCTaB.
YPpOBHM CTPYKTYphI O€1KOBOI MOJIEKYJIbI (MEPBUYHASL, BTOPUYHAS, TPETUYHAS U
YeTBEPTHUYHAsl CTPYKTypa). XHMHYECKHe CBOiicTBa OenkoB. buonorunueckue
byHkUMU OeKOB.

®depmeHThl — OHooruyecke karanuzatopel. CTpoeHue pepmeHTa: akTUBHBIIHA
HeHTp, cybcrpatHas cneuudpudHoctb. Kodepmentsl. Buramuubl. OTnuuus

(hepMEeHTOB OT HEOPraHUUYECKUX KATaIU3aTOPOB

33

VYrneBoabl: MOHOCaxapuabl (TJH0K03a, pubo3a 1 1e30kcuprdo03a), qucaxapuabl
(caxaposa, nakTo3a) M mnojucaxapunbl (Kpaxmaj, TJIHKOreH, LeJJIFJI03a).
buonornueckue GpyHKLUUHN yrIeBOOOB.

Jlunuasl:  TpuraMuepunbl, crepounsl, ¢ochomunuael.  I'mapodunbHO-
runpodoOHble cBoiicTBa. buonoruuyeckue ¢yHkuuu nunuaos. CpaBHeHUe

YrJ€BOAOB, OeaKOoB U JIMNMHUA0B KaK HCTOYHUKOB SHEPTUH




34

Hyxneunossle kucnorel: JJHK u PHK. HykneoTuasl — MOHOMEpBI HYKJIEMHOBBIX
kucnor. Ctpoenne u ¢pynkuun JIHK. Crpoenue u ¢ynkuuu PHK. ATO:

CTpoeHHue U PYHKLUUU

3.5

]_[I/ITOJIOFI/ISI — HayKa O KJIETKE. Knerounas TEOpUs. MeTtonsl U3YYCHHS KJIETOK

3.6

Knerka kak uenoctHas xuBasi cucrema. OO1ie Mpu3Haky KJIETOK: 3aMKHYTast
Hapy»xHass MmemOpana, monekyubl JIHK kak reneruueckuii ammapat, cucteMa

cuHTe3a Oesnka

3.7

Tumnbl KJI€TOK: 3yKapHOTHYECKasi U npokaproTHueckasi. OCOOEHHOCTH CTPOeHUS
npokapuotuueckoil knetku. Kierounas crenka Oakrtepuii. CrtpoeHue
3yKapUOTHUECKONU KJIeTKH. OCHOBHBIE OTJMYMUS PACTHUTENbHOM, )KUBOTHOW U

rpUOHON KJIeTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKa, TJIMKOKAJIHMKC, WX
¢byukuun. ITnazmatuyeckas MemOpaHa, e€ coiictBa 1 pyukimu. LluToniasma u
e¢ opraHounbl. OnHOMeMOpaHHbIE OPraHOMAbI KJIETKH: SHAOIIa3MaTHYeCKas
cetb (JIIC), anmapar I'onpmxu, nauzocomsl. IlogyaBTOHOMHBIE OpraHOMIbI
KJIETKH: MUTOXOHJPHH, MIacTHabl. [IpoucxoskneHne MUTOXOHIPUH M TJIaCTHI.
Buner nnacrun. HemeMOpaHHbIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOUHBIMA

LHEHTP, PECHHUYKH, XKI'YTUKH. (DyHKLlI/II/I OpPraHOUAO0B KJIETKH. Bxmouenus

3.9

Anpo — peryastopHblii ueHTp kiuetkd. CTpoeHue sapa: snepHas 000JIouKa,

KapuoIjasma, XpOMaTHH, AOPbILIKO. XpOMOCOMbI

3.10

TpancnopT BewecTs B KJI€TKE

)KPBHG,HGSITGJH:HOCTI) KJIETKH

4.1

OOMeH BewlecTB, UMM MeTabONU3M. AccuMusalus (MI1acTUYeCKUil oOMeH) U
OUCCUMMIISILUS (SHEpPreTUYecKuii oOMeH) — JIBe CTOPOHBI €IMHOro mpolecca
merabonu3ma. Tunbsl oOMeHa BelecTs: aBTOTPOGHEBINA U rerepoTpodHsbIid. Posb

¢bepMeHTOB B OOMeHe BEIIeCTB U MPEBPAILIEHHH SHEPTHH B KIJIETKE

42

®orocunres. CBeroBasi u TeMHOBas (ha3bl porocunresa. Peakuuu poTocuHTesa.
OddexkTuBHOCTh PoTOCHHTE3a. 3HaUeHHE (HOTOCHHTE3a AJIs )KU3HU Ha 3emJe.
BnusiHue ycnoBuil cpenbl Ha (OTOCHHTE3 W CHMOCOOBI TMOBBIMIEHUS €ro
NPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHH.

XemocHHTe3. XeMOCHHTEe3upyloliue OakTepuu. 3HaueHHE XEMOCHUHTe3a IJIs

>KU3HU Ha 3emMiie

43

OHepreTuyeckuili oOMeH B kiieTke. PaciuernsieHue BelecTB, BbIIENCHUE U
aKKyMyJIUPDOBaHHE SHEPruM B KJIETKE. JTanbl 3HEPreTMUecKoro oOMeHa.
I'muxonus. bpoxxenue u ero Buabl. KucnopoaHoe OkuciaeHue, WIH KJIETOYHOE

abixanue. DPPeKTUBHOCTb IHEPreTHIeCKOro oOMeHa




4.4

Peakuun wmarpuuyHoro cunresa. [eHeruyeckas wuHbpopmamms u JJHK.
Peanuzanusi reHeTnueckoil uHGOpMaLUU B KJeTke. | eHeTUYeckuil KOO U ero
cBoiicTBa. Tpanckpunuus — matpuunblii cuaTe3 PHK. Tpancnsiiust — OuocunTes

6enka. Kognposanue amunokucnor. Poab pubocom B GrocuHTese Oenka

4.5

Hexknerounsie gopmbl sxu3Hu — Bupychl. Mictopust otkpeitusi Bupycos (.H.
HBaHoBckMii). OCOOEHHOCTHM CTPOEHUSI U KHU3HEHNESITEIbHOCTH BHPYCOB.
baktepuodaru. bonesHu pacreHui, >KMBOTHBIX U 4YEJIOBEKA, BbI3bIBAEMbIE
BUpycamu. Bupyc ummyHoneduuura uyenoseka (BUY) — Bozdyaurens CITN/da.

[TpodunakTuka pacnpocTpaHEeHHUs] BUPYCHbBIX 3a00JI€BAHUI

Pa3sMmHOxXeHUEe U UHAUBUAYAJIbBHOC PAa3BUTUE OPraHU3MOB

5.1

KneTouHblii MK, WM >KU3HEHHbIM UMK kjietku. HMHrtepdaza u murtos.
[Tpoueccel, mporekaroimue B uHTepdaze. Perukauusi — peakuus MaTPUUHOTO
cunre3a JIHK. Ctpoenue xpomMocoM. XpPOMOCOMHbIH HabOp — KapUOTHIL.
JIMIUIOUIHBIE M TamJIOUIHBI  XPOMOCOMHbIE  HAaOOpbl.  XPOMAaTHIBI.
[{uronoruyeckue OCHOBBI PA3MHOXEHUS W HWHIUBUAYAJIBHOTO pPa3BUTHS
OpraHU3MOB.

Henenune knetkun — murto3. Craguu mutos3a. Ilpoueccel, npoucxonsuiue Ha

pa3HbIX CTaAUAX MUTO3a. BUOJIOrHyeckuit CMbICI MUTO3a
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@dopMbl pa3MHOXKEHHsT OPraHU3MOB: Oecnojioe U nosioBoe. Bunel Gecrionoro
Pa3MHOXEHUA. OCJIECHUEC HaABOEC, MOYKOBAHUE OAHO- W MHOI'OKJIETOYHBIX,
crnopooOpa3oBaHue, BEreTaTHBHOE Pa3MHOXXEHHE. HckyccTBeHHOE

KJIOHUPOBAHHUE OPraHU3MOB, €I0 3HAUYE€HUE AJId CCJIEKLIUN
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[TonoBoe pa3MHOXEHHE, €ro OTIANYHUS OT OECHOJIoro.
Meito3. Cranuu Meiioza. Ilpoueccel, mpoucxopisiive Ha CTagusix Meiosa.
IToBenenue xpomocom B Merose. Kpoccunrosep. buonoruueckuit cmbici U

3HayYeHue Meno3a
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["ameroreHes — npouecc 00pa3oBaHUs MOJOBBIX KJIETOK Y XKUBOTHbIX. [ToOBBIE
’KeJie3bl: CEMEHHUKU U ssnuHUKU. OOpa3oBaHue U Pa3BUTHE IMOJIOBBIX KJIETOK —
ramer (criepmMaTo3oun, sHLeKIeTka) — criepMaTorenes u ooreHe3. OcoOeHHOCTH

CTpOeHUs sLEeKIeTOK U criepmaTo3ounoB. Ononorsopenue. [TapreHoreHes
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WHnuBuayanbHoe  pasBuTHe  (OHTOreHe3). OMOpPUOHANbLHOE  pa3BUTHE
(smOpuorenes). Jrarnbl 3MOPUOHAIBHOIO PA3BUTHSI Y TO3BOHOYHBIX KHUBOTHBIX
apoOnenHue, racTpyJssitus, opraHoreHes. IloctamOpuonaneHoe passutue. Tumbl
MOCTIMOPHUOHATIBHOTO Pa3BUTHS: MpPsIMOe, HenpsiMoe (JIMYMHOYHOe). BiusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPBI, CTOCOOHBIE BbI3IBATH BPOXKIAEHHbIE
YPOACTBA.

Poct u passButrne pacreHuil. OHTOreHe3 LIBETKOBOI'O pAacTeHMs: CTPOEHHE

CEMEHH, CTaAUN PA3BUTHUA




HacnencTtBeHHOCTb U U3MEHUYUBOCTD OpraHU3MOB

6.1

IIpeamer u 3anaum reneruxu. Mcropus pa3sutus reHeTuku. Bknaa poccuiickux
M 3apyOeXHbIX Yy4Y€HBIX B pPa3BUTUE TIeHETUKH. MeTOabl TE€HETHKH
(ruOpUOONOTUYECKUH,  LIMTOreHETUYECKHUH,  MOJIEKYJISIPHO-T€HETUYECKUIT).
OcHoBHble reHeTHUecKHe NOoHATHS. [ eHeTHueckas CUMBOJIMKA, UCIIOIb3yeMasl B

cXemax CKpellUBaHuMN

6.2

3aKOHOMEPHOCTH HACJIeJOBaHHUs MPU3HAKOB, yCTaHOBIeHHble I'. MeHnenem.
MoHoruOpunHoe ckpeluBaHue. 3aKOH equHOoOoOpasus TUOPUAOB MEPBOrO
nokojeHus. IIpaBuno AOMUHUPOBaHMs. 3aKOH pacCUIEMJIEHUs TPU3HAKOB.
I'unoresa uncrorel ramer. [losHOE U HENOJHOE TOMUHUPOBAHUE.

JurubpunHoe ckpeluBaHue. 3aKOH HE3aBUCUMOIO HACJIeIOBaHUs MPU3HAKOB.
[{uTOoreHeTH4YeCKHe OCHOBBbI AUTHOPUIHOrO CKPEINMBAHUS. AHAIU3UPYIOILEE
ckpemuBanue. HMcnonb3oBaHHE — QHANU3UPYIOIIErO0  CKPEIMMBAHUS IS

OTpeneNIeHUs] FEHOTUIAa 0CoOU

6.3

CuenyieHHoe HacnenoBaHue nmpusHakoB. PabGora T. MopraHa no cuenjieHHOMy
HacjleJOBaHUIO TreHoB. Hapyluienne cuemnyieHuss TeHOB B pe3yJibTare
KPOCCUHroBepa. XpOMOCOMHasi TeOpHsl HaCJlENCTBEHHOCTU. IeHeTHdeckue
KapThl.

I'enetnka nona. XpoMOCOMHOE onpeaeneHHe noja. AyTOCOMbl U IOJIOBbIE
XpoMocoMbl. ['oMorameTHble U rereporameTHble opraHu3Mbl. HacnenoBanue

MPU3HAKOB, CUCIIJICHHBIX C ITOJIOM

6.4

HN3MeHYnBOCTb. BUabl H3MEHUYMBOCTU. HEHACJEACTBEHHAsl U HACJIEICTBEHHAs.
Ponp cpenbl B HEHACIEOCTBEHHOM  M3MEHUMBOCTH. XapaKTepUCTHKA
MOAM(PHUKALMOHHON H3MEHYMBOCTH. BapuauMoOHHBIA psin M BapHaLlMOHHAS
kpuBad. Hopma peakuuu npusHaka. KonuyecTBeHHble U KaueCTBEHHbBIE

MPU3HAKU U UX HOpMa peakiyu. CBoiicTBa MOOU(PHKALIMOHHONH HU3MEHYHBOCTH

6.5

HacnenctBeHHas, WM TeHOTHNUYECKas, H3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYUBOCTb. Meio3 M NOJOBOH Mpolecc — OCHOBAa KOMOWHATHUBHOM
U3MEHYMBOCTH. MyTalMOHHAs H3MeH4YMBOCTh. Kiaccudukanuss MyTanuii:
T€HHbIE€ XPOMOCOMHBIE, FeHOMHbIE. HacToTa U npuuMuHbI MyTauui. MyTareHHble
¢dakTOppl. 3aKOH TOMOJIOTHYECKHUX DPSJOB B HACJIEACTBEHHOW H3MEHYHBOCTH

H.U. BasunoBa

6.6

I'enetnka uenosexka. Kapuorun uyenoseka. OCHOBHblE METOAbI T€HETHUKH
YyeJI0BEKa: reHeaJIOrTM4YeCKUi, OJIM3HELIOBBIH, LIMTOr€HETUYECK U,
OMOXUMHUYECKUH, MOJeKyJsipHO-reHeTnueckuid. CoBpeMeHHOe orpeneneHue
IeHOTHIIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHHE, FTEHOTUITHPOBAHKE, B TOM YHUCJIE C
nomoiubio ITIP-ananu3a. HacnenctBenHble 3a00j1€BaHUsI Y€IOBEKA: TE€HHbBIE

Oone3Hu, OONIE3HU C HACIEACTBEHHON NPEAPACIOIOKEHHOCTBIO, XPOMOCOMHBIE




Oonesnu. ComaTHyeckre W reHepaTuBHble MyTauud. [IpHHUMIBI 370pPOBOrO
06pa3a JKU3HH, OUArHOCTHUKH, npodoymamnxn H JIEUEHHUs1] T'€HETHYECKHX
OonesHen. Menuko-renerudeckoe KOHCYJIETUPOBAHUE. 3HayeHue
MeHHLIHHCKOﬁ F€HETUKU B IMNPEAOTBpAlIEHUN U JIEYEHHUU TICHETUYCCKUX

3a00JIeBaHUIl YelOBEKA

Cenexuusi opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH

7.1

Cenekuus kak Hayka U NpoLecC. 3apOXIEHHE CENeKLMU U TOMECTHKaLUs.
Vuenne H.M. BaBunoBa 0 wueHTpaXx MPOUCXOXKIOEHUS U MHOrooOpasus
KYJBTYPHBIX pacTeHuil. LIeHTpbl mpoucXoxaAeHUs TOMAIIHUX )KUBOTHbIX. COpT,

nopoza, TaMMm

7.2

CoBpeMeHHbIE METOAbI CeNeKUMHU. MacCOBbIH M MHAMBUAYAJIbHBIN OTOOPH! B
CeJIEKLIMM pacTeHMil U kuBOTHbIX. OuLeHka 3kcTepbepa. binskopoacTeeHHoOe
ckpeuiBaHue — MHOpumuHr. Yucras nuHus. CKpelIMBaHHUE YMCTBIX JIMHUH.
I'etepo3uc, nnu rubpunHas cuia. HepoacreeHHOe ckpeluBaHie — ayTOPHIUHT.
OtnanéHHas ruOpuausauust U e€ ycrnexu. MCKycCTBeHHbI MyTareHe3 H
NOJIyYEHUE MOJIUIUIONAOB. JIOCTHXKEHMsI CENEeKLUMU DPACTEHUM, XUBOTHBIX HU

MHKPOOPraHU3MOB
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buorexHonoruss kak oTpacib Npou3BoACTBa. ['eHHast MHXeHepus. DTambl
coznanust pekomOuHantHOW JIHK M TpaHcreHHeix opranu3moB. Kierounas
uHxeHepus. Knerounele KyapTypbl. MMHKPOKJIOHANBHOE pPa3MHOXEHHE
pacrenuil. KinoHMpoBaHHE BbICOKONPOAYKTUBHBIX CEJIbCKOXO35HCTBEHHbIX
OpraHu3MOB. JKoJjorudyeckue u studeckue npoodnembl. MO — reHernyecku

MOAU(ULUPOBAHHbBIE OPraHU3MBI

11 KJTIACC

Kon

IIpoBepsiemMblii 31eMeHT COAePKAHUS

DBOJIFOLUOHHAs OUOJIOTUs

1.1

DBOJIIOLIMOHHAS TEOPHS U €€ MECTO B OHOJIOTHHL.

CeuperensctBa 3Bomouuy. IlaneoHTomornueckue:  MOCIEAOBATENBHOCTD
MNOsiBJIEHHUSA BHUAOB B MaJIEOHTOJIOTUUECKOM JIETONMUCH, NEPEXOAHBIC (bOprI.
buoreorpaduyeckue: cxonctso M paznuuue ¢ayH U (GIOP MaTEpUKOB U
OCTPOBOB. DMOpPHOJIOTMYECKHE. CXOACTBA M pa3iM4Msi SMOPHOHOB pa3HBIX
BUOB MMO3BOHOYHBIX. CpaBHI/ITeJIbHO-aHaTOMI/ILIeCKI/IeI I'OMOJIOTHYHBIE,

dHaJIOTHYHBbIEC, PYAUMEHTAPHBIC OpraHhbl, dTaBHU3MBbI. MO.IIeKy.IISIpHO-




OHMOXUMHUUYECKHUE: CXO0ACTBO MEXAHU3MOB HACJICACTBEHHOCTH H OCHOBHBIX

MeTaboIMYEeCKHX MyTel y BceX OPraHu3MOB

1.2

OpomononHast  Teopusi Y. [Japsuna. Ilpeanochiiku  BO3HUKHOBEHHS
napBuHU3Ma. JIBIOKylMe CUJIbI 3BOJOLMM BUAOB Mo JlapBuHy (M30bITOYHOE
pPa3MHOXKEHHE MPU OTPAHUUEHHOCTH PECYPCOB, HEONIPEAEIEHHAsI U3MEHUYUBOCTD,

Oopbba 3a CylecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckast teopuss sBomouuu (CTD) M OCHOBHbIE €€ MOJIOXKEHMUS.

MI/IKpO3BOJI}OLlI/I$I. HOHy.HSIL[I/ISI KaK €IHMHHILA BHAa U 3BOJIFOLIHH

1.4

HABmxkyuue cuibl (GakTopbl) 3BOJNIOLUMU BUAOB B mpupone. MyTalHOHHBIN
npouecc U KOMOWHATHBHAs U3MEHYMBOCTb. [lonmynsLiMOHHbIE BOJHBI U Apeid
reHoB. M3omsiuus v murpauusi. EcrecTBeHHbIi 0TOOp — HampasstroLuii gpakrop
sBomoLH. DOpMBI €CTECTBEHHOTO 0TOOPA.

[TpucrnocobneHHOCTh OpPraHU3MOB Kak pe3yiabTarT 3BoJoLMH. [Ipumepsl
NPUCTIOCOONEHUH y OpraHu3MoB. ApoMOp(}O3bl U HIHOATANTALIHH.

Bun wu  BupmoobOpasosanue. Kpurepuu Buma.  OcHOBHbIe  (OpPMBI

BUA000pa30oBaHusl: reorpapu4eckoe, IKOJIOrHYeCKoe

1.5

Makposomonust.  Popmbl  3BONMOLMU:  (UTIETHYECKAs, JHUBEPreHTHas,

KOHBEPreHTHas1, napajensHas. HeoOpaTumocTs 3Bomoniu

Bo3HHKHOBEHHE U pa3BUTHE KU3HU Ha 3emJie

2.1

Jlonay4yHble MNpPEACTaBIEHUs O 3apOKIEHUM >KU3HU. HayuHble runoresbl
BO3SHMKHOBEHHsS] XKM3HM Ha 3emJe: a0uoreHes M MaHcnepMusi. XUMHYecKas
3BOJIIOLMSI. DKCIEPUMEHTAJIbHOE TMOATBEPKACHHE XHUMHYECKOH 3BOJIOLMM.
Hauanbhble 3Tansl Ouonorudeckoit 3pomounu. I'unoresa PHK-mupa. [Tepsrie

KJIETKH U UX 5BOJIFOLIH. (DOpMI/IpOBaHI/Ie OCHOBHBIX I'pyIIl )KUBBIX OPraHU3MOB
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Pazeurue xu3uu Ha 3emie no spaM u nepuonam. Karapxeil. Apxeiickas u
npoTepo3oiickasi 3pbl. [laneo3olickas 3pa U €€ mnepuoabl. KeMOPUHCKUIA,
OPIOBUKCKUN, CUJIYPUUCKHUH, JEBOHCKUH, KAMEHHOYIOJIbHBIN, MNEePMCKHUH.
Mes3o030iickast 3pa U €€ nepuobl: TPUACOBbIN, FOPCKUM, METOBO.

KaiiHo30iickass 3pa W €€ nmepuoabl. MaJeOreHOBbIH, HEOrEHOBBIH,
AHTPOIOreHOBBI. XapaKTepUCTUKA KJIMMaTa U TIeOJIOTMYECKHUX MPOLIECCOB.
OCHOBHbBIE 3Tarbl 3BOJIOLUU PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMOpd O3kl
y pacTeHuil U >XUBOTHBIX. [losiBIeHHE, pacuBeT U BbIMUPAHUE TPYMI JKHUBBIX

OpraHu3MoOB
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CucremMa OpraHM4YeCcKOro Mupa Kkak oOTpaxeHHe 3BOMOUUH. (OCHOBHbIE

CUCTEMATUYCCKUE I'PYINIbI OPraHU3MOB




2.4

DBoJrOLMs YesnoBeKka. AHTPONOJOrus Kak Hayka. PasBurue npencrasieHUd o
MPOMCXOXKIEHUHN 4YesoBeka. MeTonbpl M3ydeHus aHtpornoreHesa. Cxoacrea u
pas3Nu4Ms 4eJOBeKa U )KUBOTHBIX. CHCTEMaTHUYECKOE MOJIOKEHHE UeIOBeKa.

Jpmxyuue cuibl (pakTopsl) anTponoreHesa. HacnencrTseHHass K3MEHUHMBOCTD U
ecrecTBeHHbIH 0TOOp. OOLIecTBeHHbIH 00pa3 »KH3HH, M3rOTOBJEHHE OpYIuil

TPyZAa, MBILILJIEHHE, PeUb

2.5

OcHOBHbIE CTaIUM U BETBM 3BOJIOLMHM 4YeJOBeka: aBCTpajonureku, Yenosek
ymenblid, Yenosexk npsMoxonsawui, Yenosek HeaHaepTanbCckui, Yenosek
pasyMHbIid. Haxonku MCKOMaeMbIX OCTaHKOB, BPEMs CYLIECTBOBaHMs, 001aCTh

pacrnpocTpaHeHusi, 00bEM roJIOBHOrO MO3ra, 00pas XH3HH, OPYyaHs

2.6

Yenoseueckue pacbl. OCHOBHbIE OONBLINE pachl: €BPONEOHIHAS (€Bpa3uiickast),
HErpo-aBCTpajoOuaHass (3xBaToOpHaNbHas), MOHTOJIOUTHAs (a3uarcko-
amepukaHckas). YepTbl NMpUCIOCOOJEHHOCTH TNPENCTABUTEIECH UeIOBEYECKHX
pac K YyCJIOBHMSIM CyluecTBOBaHUsA. EnuHCTBO uenoBeueckux pac. Kpurtuka

pacusma

OpraHu3Mbl ¥ OKpY>Karolas cpeaa

3.1

DKkoyorus Kak Hayka. 3ajaud W pasfelibl SKOJOrHH. MeToabl 3KOJOrMYeCKUX
HCcClIenqoBaHUN.  Dkosoruueckoe  MupoBo33peHue.  Cpenbl  oOuTaHus

OpraHMU3MOB. BOAHAsA, HA3€MHO-BO3YyLIIHAA, TOYBEHHAs, BHYTPHOPIraHU3MEHHAA

3.2

Okosoruyeckue (daxropbl.  Knaccudukaums skonoruyeckux (HakToOpoB:
abuoruyeckre, OMOTHYECKHE U aHTPOINOreHHble. JleiiCTBHE 3KOIOrMYEeCKHX

(haKTOpPOB Ha OPraHU3MbI
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AbuoTtuyeckue (HakTOpPbI: CBET, TEMIIEPaTypa, BJIAKHOCTb. DOTONEPUOTU3M.
[Tpucnocobnenuss OpraHU3MOB K JACHCTBHIO aOuOTHUYECKMX (HaKTOPOB.

buonornueckue puTMbl

3.4

buotuyeckue ¢axtopsl. Buabl OHOTHUECKHUX B3aUMOAEHCTBUI: KOHKYPEHLIUS,
XHUIIHUYECTBO, MApa3UTU3M, MyTyajiu3M, KOMMEHCalu3M (Haxj1eOHHYeCTBO,
KBAapTUPAHTCTBO), aMEHCalu3M, HeHTpanusM. 3HavyeHHe OHOTHYECKUX

B3aUMOJIEHCTBUHN JJIsI CyHWIECTBOBAHUS OPraHU3MOB B IIPUPOAHBIX COO6LLleCTBaX

3.5

DKOJIOrHYECKHE XaAPaKTEPUCTUKU NMONyJIALWH. OcHOBHBIE nokasaTejim
nonyjgaluuu. 4YHUCJICHHOCTb, IUNIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT,

MUI'palUs. I[I/IHaMI/IKa YUCJICHHOCTHU NONyJsALUN U eé peryiasauus

COO6LLI€CTBa H 3KOJIOTHYECKHE CUCTEMBI




4.1

CoolmectBo opraHu3MoB — OuoueHo3. CTpykTypbl OHOLIEHO3a: BMIOBa,
NpPOCTPAHCTBeHHas, Tpoduueckas (muinesasi). Bunpbl-momuHantsl. CBsizu B

OuoLeHo3e
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Dkonoruyeckue cucrembl (3kocuctembl). [loHsTe 00 3kocucteMe U
OuoreoueHo3e. DYHKIMOHATIbHbIE KOMIIOHEHTbl 3KOCHUCTEMbI. MPOAYLIEHTHI,
KOHCYMEHTBI, penyueHTbl. KpyroBopoT BemECTB U TIOTOK 3HEPrud B
skocucteme. Tpoduyeckue (MUILEBbIe) YPOBHU SKOCUCTeMbI. [IuineBble Hienu u
cetu. OCHOBHBIE TIIOKa3aTeIM 3KOCUCTEMbI. OuoMacca, MPOAYKLMS.
DKOJOrHYeCcKue MUPAMUIbL. MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBolicTBa

3KOCHCTEM: YCTOHYUBOCTb, camoperysiius, pazsurue. Cykueccus
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[IpupoaHble 3KOCUCTEMBL. JKOCUCTEMBI 03€P U peK. IKOCHUCTEMA XBOIHOIO MU
IIMPOKOJIMCTBEHHOTO JIeCa.

AHTpONOreHHble  JKOCHCTEMBI. ATrpO3KOCHCTEMBL. YV pOo3KOCHCTEMBI.
Buonoruyeckoe u x03siCTBEHHOE 3HAUEHHUE arPO3IKOCUCTEM U YPOOIKOCUCTEM.
Buopasnoobpasue kak ¢akTop ycroiunBoctu 3kocucreM. CoxpaHeHue

Ouojorudeckoro pasHoodpasus Ha 3emiie

4.4

Vuenne B.M. Bepnanckoro o Ouocdepe. I'panuubl, coctaB U CTPyKTypa
ouoctepsl. XKusoe BewectBo u ero pyHkuuu. OcodeHHOCTH OHOCheEphl Kak
rjao0anbHOM 3KocucTeMbl. JIMHaMHUYeCcKOe paBHOBecHe M OOpaTHasi CBSI3b B
ouochepe. KpyroBopoTbl BelecTs U OMOreOXMMUYECKHE LIMKJIbI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTb OHochepbl. OCHOBHbIE OUOMBI CYILIN

4.5

YenoseuecTBo B Ouochepe 3emnu. AHTPONOreHHble U3MEHEHUsI B Ouocdepe.
[nobGanbHbIe 3KONOrHUYECKUe MPOOIEMBL.
OcHOBa palMOHANBHOrO YIpaBIEHUS MNPUPOAHBIMM pecypcaMd U HX

ucnosb3oBaHue. JlocTixxeHuss OMONIOTUU M OXPaHa MPUPO/BI




YYEBHOE OBOPYJ1OBAHHE:
- HOYTOYK, KOJIOHKH, MPOEKTOP, IEMOHCTPALMOHHAS 10CKA.

- MUKPOCKOI 3JIEKTPOHHBI MHKpoOMen « IBpHKa», TyIa, NPENapOBAIbHBIE UIJIBI,
NPEAMETHOE CTEKIIO, IOKPOBHOE CTEKIIO, CKAIBIIEIb.

- JJIeKTPOHHas-BUAeoKkamepa «Releon».

- upoBasi BUAEOKaMeEpa

- Ilndpossbie nadopaTtopun Releon no Ouosoruu (JaTYMK H3MEPECHUS BJary,
JaTYUK M3MEPEHUsl CBETA, AATUMK U3MEPEHMS TEMIEPATYPbl, JATUUK U3MEPCHUS
PH).

- [udpossie nadoparopuu Releon no ¢usznonorud  (HU3HOIOTUS AbIXAHUS,
(U3MOJIOTUSl CEPACUHO-COCY IUCTON CUCTEMBI, (PU3UO0JIOTUSI paOOThl BET€TaTUBHOM
PEAKTUBHOCTH, pErucTpauus IyJbca, perucrpauus W aHanmm3 OKI, aHamu3
TEMOEPATYPbl TE€Na, W3MEPEHHE JaBlicHUs, u3MmepeHue PH, wu3mepenue
OCBEILIEHHOCTH, IaTYUK CUJIOBOM KHCTH).

- YueOHnast 1adoparopusi no HeiiporexHosioruu BiTronics

1. Cencop OMI’ — 1 IIT.
2. Cencop oI — 1 IT.
3. Cencop 20r — 1 IT.
4, Cencop KI'P — 1 IIT.
5. Cencop JIbIXAHUS — 1 IIT.
6. Cencop OKT — 1 IIT.
7. Cencop Button JU1s pa3METKH JIAHHBIX — 1 LIT.
8. [leHTpanbHbIHA MOAYJIb — 1 LIT.
9. VYCTpPOWCTBO [UIsi PETUCTPALMM APTEPUAIBHOIO JaBJICHUs - | 1T
10. @nemwka ¢ IO u MeroaMuyeckMMM  MmarepyasiaMmu — 1 T

11. YyeOHO-MeTOAMYECKOE ITOCOOUE - 1 IT.

2. OBOPYIAOBAHHME Jisd ITPOBEAEHUSA JIABOPATOPHBIX,
IMPAKTUYECKUX PABOT:

- JlaboparopHas nocyaa: npoOMPKH, MOJACTABKH - IUTATUB JUIsl MPOOUPOK, KOJIOBI,
MEPHBIM IWJIMHJP, MHUIETKH, CTCKISHHBIE NMaJOYKW JUIS pa3MeElIMBaHHs, MEPHBIi
CTakaH, Jielika, MUHIIET, Yauiky [leTpu, JoxkKa JUTs CXKMraHus BEIIEeCTB, MEH3YPKa,
CIMPTOBKA AEMOHCTpPAIIMOHHAS, CTYTIKA, Yalllka BblTapyBaTeIbHas, IIUTTIHI.



- I'epOapun: COpHBIX PACTEHUH, AMKOPACTYLUUX PACTCHHIA, IPEBECHBIE MOPOJBI,
HACEKOMbBIE - BPEIOUTENIM, T'OJOCEMEHHBIC PACTEHMS, IUIOABI PACTEHMH, COCTaB
NOYBBI, KOJUIEKLMUM HACEKOMBIX, PAKOBHHBI MOJUIKOCKOB, CEMEHA M IUIOIBI C
Pa3gaTOYHBIM MATEPUAJIOM, KOJUIEKUMS CEMEHA M IUIOJBI, KOJUIEKUHS XJIONMOK M
NPOAYKTHI €10 nepepaboTKH, KOJUICKLMS HIMIIEK U CEMSIH KyCTAPHUKOB U ICPEBBLEB.

- Bnaxsb1ii npenapar: BHyTPEHHEE CTPOCHUE JIATYIIKH, CKEJIET LBITIJIEHKA

- OOopynoBaHHe: BeChl Y4eOHbIC, KOpPOOKa AJis M3YYEHHS HACEKOMBIX, JIYIIbI,
HOXKHUIIBI, TPUOOp [uisi cpaBHEHUs conaepkaHusi CO2 BO BABIXa€MOM BO3YXE,
OoTaHWYECKas Manka Ajisi COCTaBJICHUs repoapusi.

- Mukponpenaparsl 1o 300J0THMH, OOTAHUKE U AHATOMUHU YEJIOBEKA.

- Mojenu: rna3a, yepena, FrOpTaHu, yXa, cep/ia, CeJIC3eHKH, MO3XKeUKa, TOJIOBHOTO
Mo3ra.

YUYEBHO-METOANYECKOE OBECIHIEHEHHE
OBPA3OBATEJBHOI'O IPOIECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

Y4eOHuk: [Taceunuk B.B., Kamenckuit A A., Py6rioB A.M. u ap. /Tlox pen.

[Taceunuka B.B.//buonorus. ba3zoselit ypoBens. 10, 11 knace

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

BeOuHaphl, pa3pabOTKH YPOKOB, TEXHOJIOTHYECKUE KapThl, pad0OUYUE MPOrPAMMBI,
HarJsHbIE MOCOOUS JIsi CKaUUBAHUS, MAaTepUasIbl U1l NOAroToBKU K OI'D n
EI'D, katanor yueOHOM NpoayKIIMK, KOHKYPCHI, IU(PPOBBIE CEPBUCHI U yUECOHBIE

Mocooust

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

pPoll, MTHOOVYPOK, ®OUITA
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