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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma no yueOnoMy mpenmetry "buomorus" (manmee - Ouonorusi) Ha ypoBHE
cpenHero obmiero obpazoBaHusi pa3paboTaHa Ha ocHOBe DenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deneparuny, GI'OC COO,
Konuenuuu npenonaBanus ydyeOHoOro npeamera «buojorus» U OCHOBHBIX MOJOKEHHM
benepanpHON paboueil mporpaMMbl BOCITUTAHHUSL.

VYueonslii npeamet «buosorusi» yriyoaéHHoro ypoBHs mzydeHus (10—11 kmaccor)
ABJISIETCSl OJIHUM M3 KOMIIOHEHTOB TMpeAMeTHoM obnactu «EcTecTBeHHO-Hay4YHbIE
npeametb». Cornacio nonoxenusiMm GI'OC COO npodunpHbie yueOHbIE MPEIMETHI,
n3ydaeMble Ha yriayOJEHHOM YPOBHE, SIBISIOTCS criocoboM auddepeHmanu 00yueHus
Ha YpOBHE CpeIHero olmiero oOpa3oBaHMs U MPHU3BaHbI 00ECMEUYUTh MPEEMCTBEHHOCTD
MEX/1y OCHOBHBIM OOIIHMM, CPEIHUM OOILIUM, CPEIHUM MPOPECCHOHATBHBIM U BBICIIUM
oOpazoBaHueM. B TO ke BpeMsl KaXnblil M3 3THX y4e€OHBIX MPEIMETOB JIOJIKEH OBITh
OPUEHTHUPOBAaH Ha MPUOPUTETHOE pEIICHUE O00pPa30BaATEIbHBIX, BOCIUTATEIBHBIX W
pa3BUBAIOIIMX  3a/ay, CBA3aHHbIX ¢  nOpodopueHTalueil  oOydaroumxcss U
CTUMYJINPOBAaHUEM HHTEpeca K KOHKPETHOM OOJAaCTH HAYyYHOI'O 3HAHMS, CBSI3AHHOIO C
OuoJioruei, MeTMIMHON, SKOJIOTUEH, TICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma no yueOHOMY mpeamety "buonorus" naér nmpeactaBieHHE O LETU U
3alayax u3ydeHus ydyeOHoro mpeamera «buonorus» Ha YIIYOJIEHHOM YpOBHE,
ompenensier  00s3arenbHOE  (MHBAPUMAHTHOE)  MPEAMETHOE  COJEpKaHWe,  €ro
CTPYKTYPUPOBAHHE IO pa3fenaM M TeMmaMm, paclpeiesieHHe Mo KiaccaM, PEKOMEHAYET
MOCJICZIOBATEIbHOCTh M3YyUEHUsl YYEOHOro MaTepuaja ¢ y4yETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4e€OHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuaromuxcs. B nmporpamme mo 6MOJ0THM peanu30BaH MPUHIMIT IPEEMCTBEHHOCTH C
M3y4eHUEeM OMOJIOTMM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs, Ojarojaps yemy
MIPOCMATPUBAETCSI HATPABJICHHOCTh Ha MOCIEAYIOIIee pa3BUTHE OUOTOTUYECKUX 3HAHUM,
OPUEHTHPOBAaHHBIX HAa  (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOIO  MHPOBO33PEHMUS,
HKOJIOTMYECKOTO MBILIUICHHUS, IPEJICTABICHUN O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTAHUE
Oepe’KHOTO OTHOUIEHUS K OKpY’Karolllel nmpupoHoil cpene. B mporpamme no 6uosoruu
TaK)Ke TIOKa3aHbl BO3MOXHOCTH Y4eOHOro mnpeamera «buonorus» B pealn3anuu
tpedboBannii PI'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, METaNpPEAMETHBIM U
MpPEAMETHBIM peE3yJibTaTaM OO0ydeHUs U B (POPMUPOBAHUM OCHOBHBIX BHUJOB Y4EOHO-
MO3HABATEIbHON  JESATENIbHOCTH  OOy4aroluxcs MO  OCBOCHHIO  COJEp)KaHUSA
OMOJIOTHYECKOT0 00pa30BaHuUs Ha YPOBHE CPEAHET0 00I1Iero 00pa3oBaHusl.

VYyeOnnlii npeamer «buonorus» Ha ypoBHE cpeaHero oOuiero ooOpa3zoBaHUs
3aBepuIaeT OMOJOrHYecKoe 0O0pa30BaHUE B IIKOJE W OPUEHTHPOBAH Ha pacHIMpEHUE U
yrayOfieHne 3HAHUW OOYyYalomUXCs O XKWUBOW MPHUPOJE, OCHOBaX MOJEKYJISPHOU H
KJICTOYHOH OHWOJIOTHH, 3MOPHOJOTHM M OHWOJOTHMH PAa3BHTHS, TCHETHUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, FBOJIIOLIMOHHOTO YUEHUS U IKOJIOTHH.



Nzyuyenne yuebHOro mpenmera «buonorusy» Ha  yrmyOineHHOM — ypoOBHE
OPHMEHTHPOBAaHO HAa TOATOTOBKY OOYYAOMIMXCS K TMOCIEAYIOMEMY TMOJTYYSHHUIO
Ononoruueckoro o0pa3oBaHus B By3aX M OpPraHU3AIMIX CPEeIHEro mpodeccrnoHaaTbHOTO
oOpazoBanusi. OCHOBY €ro COJEpX aHHUSl COCTaBJSET CUCTEMa OMOJIOTMYECKUX 3HAHUM,
MOJIYYCHHBIX MPU H3YYEHUU OOYYaAIOIIMMUCS COOTBETCTBYIOIIMX CHCTEMAaTHUYECKUX
paszenoB OMOJIOTHH HA YPOBHE OCHOBHOTO 00Iero obpazoBanms, B 10—11 kmaccax 3tu
3HAHMS TOJIYYarOT pa3BUTHE. Tak, pacIIMpPEHbl U YIIyOJeHbl OMOJIOTHYECKHUE 3HAHUSI O
pacTeHusX, OSKUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me 4YeJloBeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HM, JIOMOJHUTEIBHO BKJIIOYEHBI OHOJIOTMYECKHE CBEJICHUS
MPUKJIAJHOTO U MOMCKOBOI'O XapaKTepa, KOTOPhIE MOKHO MCIOJIb30BaTh KaK OPUEHTUPBI
U1 TIOCJIeAyIoNIero Beioopa npodeccuu. BozmorkHa Takxke MHTErparus OMOJIOTHIECKIX
3HAHWI C COOTBETCTBYIOIUMH 3HAHUSMH, ITOTYYCHHBIMHI O0YJAIOIIMMUCS TTPU N3YICHHUH
(bU3UKY, XUMHUH, TeoTpaduu 1 MaTEMATUKH.

CrpykTypa mporpaMmsl 1o yueOHOMY mpeameTy "buonorus" orpakaeT CHCTEMHO-
YPOBHEBBIA U SBOJIOIMOHHBIM MOAXOAbl K u3ydeHUto Ouojoruur. CorjlacHO UM,
M3Yy4YalOTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC MJi1 KUBBIX CHUCTEM Pa3HOTO
YPOBHSI OpraHu3alii, OJBOJIOUMH OpPraHWYEeCKOro Mupa Ha 3emiie, COXpaHEHUs
OMOJIOTUYECKOTO pa3HoOOpa3us IutaHeThl. Tak, B 10 Kjacce wH3y4aroTCsi OCHOBBI
MOJICKYJIIPHON U KJIETOYHOU OMOJIOTUM, YMOPUOTIOTHU U OMOJIOTUU Pa3BUTHUS, TCHETUKU
U CeJEKIMH, OMOTEXHOJIOTUU U CHUHTETUYECKOM OMOJIOTHH, aKTyaJu3UpPYIOTCS 3HAHUS
oOyyaromuxcs mo 60TaHUKe, 300J10TUH, aHATOMUHU, (hu3nonoruu yenoseka. B 11 kmacce
M3Y4al0TCsl BOJIIOIIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o buocgepe.

VYyebnniii npeamet «buonorus» mnpuszBaH 00€CIEUUTh OCBOEHHE 00YyYarOUUMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WJCH, MPHUHIIMIIOB M TPABWII, JIEKAIINX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAYYHOM KapTHHBI MHpaA, 3HAHUM O  CTPOECHUH,
MHOrooOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MONyJsiuu, OUOIIeHO3a,
AKOCHCTEMBI, O BBIAAIOIINXCA HAYYHBIX TOCTUKEHUSIX, COBPEMEHHBIX MCCIEIOBAaHUSIX B
OMOJIOTHH, TPUKIATHBIX AaCHeKTax OWOJIOTHYEeCKuX 3HaHuil. s pasButus u
Mo ACP>KaHUsI UHTEpeca 00yUYaroIIMXCsl K OMOJIOTUU HapsAy CO 3HAUUTEIbHBIM 00BEMOM
TEOPETHYECKOT0 MaTepuaja B COAEPNKAaHUU MPOrpaMMbl MO OHMOJOTHMU MPETyCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJICHHUSI M PA3BUTHS TOW WM MHOW 00MacTh OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOCKHBIX YUYEHBIX B pEIIEHHWE BAKHEUIINX
OMOJIOTHYECKHUX 1 IKOJIOTHYECKUX TTPOOJIEM.

Leny u3ydyenuss yuyeOHoro mnpeamera «buosorus» Ha yriayOnEéHHOM YpOBHE —
OBJIaJIcHUE OOYYaIOIIMMHUCS 3HAHUSMU O CTPYKTYpPHO-(YHKIIMOHAIBHOW OpraHu3aluu
KUBBIX CHCTEM Pa3HOTO paHra W MPUOOpPETEeHHE YMEHHM HCIOJb30BaTh ITH 3HAHUS B
dhopMHUpOBaHMH MHTEPECA K OMPEACIIEHHON 001acTH PO(ECCHOHATBHON ACATSIbHOCTH,
CBSI3aHHOM ¢ Ouosiorued, WM K BBIOOPY Y4YeOHOro 3aBelCHMs Jii MPOJOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.



JlocTmkeHne 1enu usydeHus ydeOHoro mpeameta «buonorus» Ha yrmyOnéHHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIIECAYIONINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBbl OHOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsIX, KOHILENIUAX, TUIOTE3aX, 3aKOHaX, 3aKOHOMEpPHOCTAX WU
[IPaBUJIAX, COCTABJLIFOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAay4YHYI0 KapTHHY MHpPA; O
CTPOCHHH, MHOTOOOPa3Uu M OCOOCHHOCTSIX OMOJOTHYECKHX CUCTEM (KJIETKA, OpTraHU3M,
MOMYJISIIIMS, BU, OUOTE€OIeHO03, Orocdepa); O BBIIAIOIIMXCS OTKPBHITUSAX U COBPEMEHHBIX
UCCIIEJOBAaHUSX B OMOJIOTHY;

O3HAaKOMJIEHHME OOydYaromMXCcsi € METOAAMM IIO3HAHMSI JKMBOW  NPUPOIBL:
UCCIIEIOBATEILCKUMU METOJIaMU OMOJIOTUYECKMX HayK (MOJIEKYJSIPHOM M KJIETOYHOMH
OuonoruM, SMOPHUOJIOTUU U OMOJNIOTUH Pa3BUTHUS, TEHETHKU U CEJIEKIINH, OMOTEXHOJIOTUN
U CHHTETUYECKOW OMOJOTHH, MAJICOHTOJIOTHH, SKOJIOTHN); METOJAaMH CaMOCTOSITEIIbHOTO
NPOBEJCHUS OMOJIOTMYECKUX MCCIEIOBAHUN B 1JaOOpaTOpUU U B IpHUpojie (HaOmoIeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJICIUPOBAHUE);

OBJIAJICHUE oOyyJaroumucs YMEHUSMH: CaMOCTOSATENIbHO HaXOJIUTh,
aHAIM3UPOBaTh W HCIOJb30BAaTh OWOJOTMYECKYI0 HMH(POpPMALIMIO;  IOJIb30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTMEN W CHUMBOJMKOM; YCTaHaBIMBATh CBS3b MEXKAY
pa3BUTHEM OHOJIOTUU U COLUAIBHO-DKOHOMUYECKUMH U SKOJIOTMUECKUMHU MpoOIeMaMu
YEJIOBEUECTBA; OLICHUBATh IIOCIEACTBUS CBOEHU JIESITEIIBHOCTH 110 OTHOIICHHIO K
OKpYXarollleld IPUPOJHON cpelie, COOCTBEHHOMY 3J0POBbIO U 3J0POBBIO OKPYKAIOIIMX
Jmojel; OO0OCHOBBIBATH M COOJIIOAATH MEPbl  MPOPUIAKTUKH  UH(EKIIMOHHBIX
3a0oJieBaHMi, TIpaBUja TIOBEIEHUS B IMpUpoAe U obecredeHus Oe30MacHOCTH
COOCTBEHHOW JKM3HENEATEIbHOCTH B UPE3BBIUYAHHBIX CUTYalUSIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTEepU30BaTh COBPEMEHHBIC HAay4YHbIE OTKpBITUS B
001acTH OMOJIOTHH;

pa3BUTHE y OOYYAIOIIMXCS HMHTEIJIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH B
IIpollecce  3HAKOMCTBA C  BBLAAIOUIMMUCSA  OTKPBITHMSIMM M COBPEMEHHBIMHU
UCCIICOBAaHUsIMM B  OMOJIOTMM, pelIaeéMbIMU €10 MpoOJeMaMH, METOI0JIOTHEN
OMOJIOTUYECKOTO HCCJIEAOBAHMS, TPOBEACHUS HKCIEPUMEHTAIbHBIX HCCIEI0BAHUA,
pemieHuss OMOJIOTMUECKUX 337ad, MOJEIUPOBAHUS OHOJOTMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIHTAHUE Y 00yUYaoIUXCsl IEHHOCTHOTO OTHOILIEHUS K KMBOU NMPUPOJE B LIEIOM
U K OTHeNbHBIM €€ 00beKTaM U SBJICHUSIM; (OPMUPOBAHUE DKOJOTUUYECKOM,
IF€HEeTUYECKOM TpaMOTHOCTH, OOIIEH KyJbTypbl MOBENCHHUS B MPUPOJE; WHTErpaluu
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuodpeTeHue 00y4aroIUMUCS KOMITETEHTHOCTH B palMOHAIIBHOM
MPUPOIOTIONB30BaHUH (COONIOIEHNE TPaBWJI MOBEJACHHUS B TMPHUPOJAE, OXpPaHbl BHUJOB,
HKOCHUCTEM, OMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbsI M 3[I0POBBSI OKPYKAIOLTUX
moneit (cobnmroaeHuss mep npoduiakTUKU 3abojieBaHUM, oOecrieueHue Oe30MacHOCTH



KUBHEACATEIbHOCTH B YPE3BBIYANWHBIX CHUTyallUsX MPUPOJAHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCMOJb30BaHUS OHOJOTMYECKUX 3HAHUW W yMEHHUU B
MOBCEHEBHOM JKH3HM;

CO3/IaHUE YCJIOBHM 11 OCO3HAHHOTO BbIOOpa OOYYaIOIIUMUCS WHIWBHUIYyAIbHOU
o0pa3oBaTeNnbHON TPACKTOPHUH, CITIOCOOCTBYIOIIEH MOCIEayIoIeMy Tpo(hecCHOHaTbHOMY
CaMOOIIPEECICHHIO, B  COOTBETCTBUM C  WHAUBUIAYAJIbHBIMA  HHTEpECaMu U
MOTPEOHOCTSIMU PETUOHA.

OO61iee yKcIo YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUHU Ha YIriayOJEeHHOM YPOBHE
cpeaHero oodmero oopasoBanus, coctasiisier 204 yaca: B 10 kimacce — 102 yaca (3 gaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEJIEIIO).

OTt6op opraHU3aIlMOHHBIX (OPM, METOJOB H CPEICTB OOydYeHHs] OHOJOTHUU
OCYIIECTBIISIETCS C Yy4€TOM CHenu(pUKH €ero CoAep>KaHus M HaMpaBJICHHOCTH Ha
OpOAO/DKEHHE  OMOJIOTMYECKOro  oOpa3oBaHMsl B OpraHM3alUsX  CPEAHEro
po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUs.

OO0s3aTenbHBIM yCIIOBUEM MpU OOyYE€HUH OWOJIOTMH Ha YriayOJI€HHOM YpOBHE
ABJISIETCSl TPOBEICHHUE JIA0OpAaTOPHBIX M IMpakTUYecKux pador. Takxke ywactue
oOy4JaronMxcsi B BBIIOJHEHUH NPOEKTHBIX M y4eOHO-UCCIENOBATENBCKUX pPaloT,
TeMaTUKa KOTOPBIX OMPEAENSETCS YYHUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX TPUPOJIHBIX YCIOBHIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMBbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorosoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OnoJIorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTalbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC WCCICIOBAHUS B
OMOJIOTHH.

3HaueHure OMOJOruU B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ Onosnoruei. 3Ha4YeHHWE OHWOJOTHUU B
MIPAKTUYECKOM JEATCIIBHOCTA 4YEJIOBEKA: MEIAUILIMHE, CEIbCKOM XO3SMCTBE,
MPOMBINLJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapBus,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCcTeMbI U UX H3YyYeHHUE

JKuBble cucTeMbl Kak NpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh W IEJIOCTHOCTb,
CJIO)KHOCTh M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIM, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepuniii. Ilpoueccbl, mpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CHCTEMATU3alMs, MeTaaHanus3. [lonarue o 3aBUCUMON 1
He3aBUCHUMOM TmiepeMeHHOU. [InaHupoBanme skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pesyabratoB. [IpuunHBI UCKaXEHUs PeE3ylbTaTOB »dKcnepuMeHTa. IloHsatue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOKI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJIOBEUeCKOro opranusma», «buoreonenos», «buocdepa», «MeTomabl
W3YUYECHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  NPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnoib30BaHWE PA3JIMYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IlIneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOUHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(epeHInanbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposanmvix
Kaemox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

[Toptpersr: P. I'yk, A. JleBenryk, T. [lIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopynioBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHue METONOB KIETOYHON OUOIOTUU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBaHUE,
IT1IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, peareHTa, ydacTHEe B CTPYKTYpHUPOBaHUU
KJIETKH, TEIUIOperyisiunud. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
posb. Posib KATHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekysbl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U TOJIUCAXAPU/IBI.
OOmuit  mnaH cTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIO0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buonorundeckue ¢GyHKIUNA
aunuoB. OO1Me cBOWCTBAa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuino Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYMKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocghpamer (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarue
CMPYKMypsl U QYHKYUL OUOMONEKYN U UX Komniekcos. Komnviomepusiii ouzatin u
Opeanuyeckull CuHme3s OUOMOEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpersr: JI. [lomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacripeneneHue XHUMUYECKHX 3JIEMEHTOB B HEXKHUBOU
npupoie», «PacnpeneineHne XuMHIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKyJbl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OOopyoBaHue: XUMUYECKas MOCYAa U 000PYI0BaHKUE.

JlaGopaTopHasi pabora «O0HapyxeHUEe OCIKOB C TOMOIIbIO KaUeCTBEHHBIX
peaKIUii».

JlaGopaTtopnass  pabora  «lccienoBaHue  HYKJIECHHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tunbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KineTouHas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYyHKIHMOHUPOBaHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYt0 MeMOpaHy: MacCHBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (IEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (GyHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHTe3 pacTBOpUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QpyHkuus anmapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka benxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUHM,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (PyHKIMHW MHUTOXOHJpuM U rmiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOKHBIE  IIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKUUMHM HeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmeol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Kietouynsrit
ueHtp. CrpoeHne MW JBUXKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHou 00010uku 6 mumosze. Aoephbiil
MpaHcnopm.

Kinerounsle BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



[Toptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKku», «CtpoeHue
MHUTOXOHAPUMNY, «A1po», «CTpoeHHe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpPTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbD».

JlabopaTtopnasi padora «MccnenoBaHue IasMoiu3a U JAEIUIa3MOJn3a B
PACTUTEIIbHBIX KIIETKAX».

IIpakTnyeckas  padora  «/3ydyeHue  JABWOKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

ACCUMUJIISALINS U TUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M reTepoTpodHbIi. YyacThe Kuciopoga B OOMEHHBIX
npoleccax. JHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTalau3atopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKCcuceHHbIll U OKCcuceHHblll pomocunme3 y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cq. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >Keae300aKkTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bumasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKpPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouosoruueckoro okucienus. [{uknmuueckue peaknuu. OKUCIUTEIBHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmumbr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpyAOBaHHWE JIsI MPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass  paGora «M3ydyeHHe  KaTaIUTUUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «M3yueHue (HEPMEHTATUBHOTO PAaCIICIIICHHS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporieccoB  (GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn MarpudHoro cuHre3a. [[puHINUIN KOMIUIEMEHTAPHOCTU B PEAKLMIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MNpOKapuoT. I'mmoresza
onepona (®. XKako6, XK. Mano). MoaexynspHvle Mexanuzmvl SKCAPECCUu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIE Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6bakmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHulx buonocudeckux oannwlx. Hanomexnonocuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. . IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «I'eHeTHyeckuil Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza u  mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekawiux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUIN) TIEPUOIbI UHTEP(DA3BI.

Martpuunbii cunres JAHK — perumkanwmsa. [Ipunnuner permmkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TemoMepaza. XPOMOCOMHBIM Ha0Op KJIETKH — KapuOTHUIl. JIUTJIOWJHBIA W
rariouaHbell  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOJAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsumss mutoThueckoro nukia kietku. [Iporpammupyemas kierodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «lL{ugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpanun

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKa.

Jlaboparopnass  pabdora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOITpEenapaTax.

JlabopaTtopnasi pa6ora «HaGnronenue MuTo3a B KJieTKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKUZHEACITEIIBHOCTH  OJHOKIJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl WU
cucTeMbl opraHoB. Opranusm kKak enuHoe uenoe. ['omeocras.

Tkanu pacreHnid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U pacofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX U YEJIOBEKA. THIIBI KMUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIMIeYHasi, HepBHasg. OCOOCHHOCTH CTpOeHUS, (PYHKIUH W
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'e€HEpaTUBHBIE Opranbl pacTteHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3mMoB. Kapkac pactenuii. CkeneThl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBW)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacTeHHIl:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbllieyHast cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BELIECTB pacTeHUsIMU. llutanue XUBOTHBIX. BHyTpHUIIOI0CTHOE U
BHYTPHUKJIETOUYHOE nuuieBapeHue. [IutaHne mMO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [IumeBapurtenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB Uepe3 MOBEPXHOCTh KIETKU. KoxxHOoe nbixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pIxaHue Mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MJIeKonuTaromux. Perymsius apixanus. JlpixaTenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum kpoBooOpamieHus. DBOJIOIMOHHBIC
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenne y opranu3MoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. CoKpaTuTeNnbHble Bakyonu. Opradbl BblaesieHus. DPunbTpanus,
CeKpeIusi U 00paTHOE BCAChIBAHWE KaK MEXaHU3Mbl PabOThI OPTAHOB BBIJCICHHUS.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIIUTENIBHON cucTemMamMu. Beigenenue y



MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKIJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHON M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Heil. IMmyHHas cucteMa uenoBeka. KietouHblii u
I'YMOpaJbHBI UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKkTuBHOTO uMMyHuTetra (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OprauusmoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHast cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. be3ycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Oprasbl LBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIeT 4YeloBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynuter»,  «KuiieuHomosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHUE THIPBD»,
«Ctpoenue munaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMbikatomuxcs»,  «HepBHas  cuctema  ntumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Pediexcy.



OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALMK TIOYBEHHOTO U BO3TYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o AeicTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JIEMOHCTPALUK ONBITOB MO U3MEPEHUIO KU3ZHEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHue TKaHEel paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTCHUS».

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOKEHHS OPraHu3MOB: Oecriosnoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBAaHUE.

[TonmoBoe paszmuoxkeHue. [lonoBbie kieTku, win rametsl. Meno3. Craauu
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a M IIOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX KIeTOK. Crepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HA U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbsl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIOIIUX. 3apOJBIINICBBIE JIUCTKU
(racTpymsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIONICTOCS 3apojbllia (SMOpPHUOHATbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BrnusiHue Ha 5MOpPHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeckoe 3Haue€HHE NPSIMOr0 W HEMPSIMOTo



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [lepnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TIMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHME Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHue TuApbD), «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH M criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkun», «JlBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbDy, <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L{UKII pa3BUTHS JIATYLIKA.

JlaGopaTopHas padora «/M3ydeHrue CTPOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOITpEenapaTax.

IIpakTuyeckast padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi paGora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, 1I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YUYEHBIX B PA3BUTUHU
reHetuku. Pa6otel H. K. KonbsuioBa, H. 1. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUS, THOPUIBI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJIAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eInHOoO00pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKoB. L{UTosIornyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyromee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HACIECIOBAHUS.
Pacuierienre npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienss — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILUBAHUS.

CueruieHHOe HacieaoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJICJOBAHUE T€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojila. XpOMOCOMHBIM MEXAHU3M OIpPEAEIEHUS Moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBaHne Npru3HaKoB, CLENIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
Takke (PU3NOJIOTUUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUIA.
['eHeTHUYEeCKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHdeckue acmeKTbl KOHTPOJIS H
M3MEHEHHS HACJIeICTBEHHON MH(OpMAIIUU B TTOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3axkoH
MeHnnens», «AHanu3upyollee CKpeluBaHue», «HemomHoe QOMUHUpPOBaHHEY,
«CrernyieHHOE Haclel0BaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoBeka», «Kapuotun apozodpunby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
ruOpUJIOB TIEPBOTO TIOKOJICHHS W pacllIeIUIeHUs MPU3HAKOB, MOJENb s
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTPAllMK CILEIJICHHOTO HACIEIOBAaHUs IMPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass paGora «l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIUBaHUA Y IPO30(UITBD».

IIpakTuueckass  padora  «M3yueHue  pe3ysnbTaTOB  JUTHOPUIHOTO
CKPEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MopaudukanuonHass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyioHHbIN
psan u BapuarnmonHas kpuBasi (B. Moranncen). CpoiicTBa MOIu(UKAIMOHHON
M3MEHUYUBOCTH.

['eHoTMIIMYECKAs N3MEHUYUBOCTh. CBOWMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHass M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POTh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMu. SnepHble W
HUTOIIa3MaTuYeckre MyTtanuu. CoOMaTUYECKUE U MOJOBble MyTauuu. [IpuduHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesdnepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

OnueceHemuxa U OSNUSEHOMUKA, pOJb dNUSeHeMmuYyecKux @axmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxeMbl: «Buael  um3MeHuMBOCTHY», «MoauduKalmoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas W3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eneTnueckue 3a00JIeBaHUS YeIOBEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucysku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOAU(PUKAIIMOHHON M3MEeHYMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauuu y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHass MporpamMma HCCIEIOBaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBeHHble 3a001eBaHuUs YesloBeKa. | eHHbIE U XPOMOCOMHBIE
Oosie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeIuKO-TeHeTUUeCKOe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCNEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKaroleh cpeabl. ['eHeTndyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHNS UETTOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIMH U JTOMECTUKALIUH.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponb cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MmeHuMBocTHh H. WM. BaBuioBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMoOHHON paboThl. McKyccTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO TOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranm3moB. lcrmonb30BaHME TEHOMHOTO PEIAKTUPOBAHHUS M METOJIOB
pexoMmOuHaHTHBIX JIHK /11 momyueHns ucxoMHOTO MaTepuaa Jijisl CEIeKITUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojactBeHHoe
CKpellliBaHue, WM ayTOpuauHr. ['erepo3uc u ero mnpuyuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudbpunmuszanus. [Ipeogonenue Oecruiogust
MEKBHUOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUMN U )KUBOTHBIX. «3eéHast
PeBOIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'€HETUUYECKUX PECYpPCOB KYJIBTYPHBIX PACTECHUU U
WX JUKAX  pOAWYed IS CO3/MaHUsT  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamenue u ynpasgieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIO8IX HCUBOMHBIX
8 Yensx YIAyuueHus Cyuecmayrouux u coO30aHus HO8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uucie ¢ NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUlL,
nepeoosuvlx Uoell U NePCneKmu8HbLX MexHON0ULL.

JleMoHCTpanun

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiel U cxeMbl: «L{eHTpbI TPOUCXOXKICHUS 1 MHOTOOOpa3usl KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenexkiuny, «Otnanéunas rTubpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «/3ydeHrne COpTOB KyJbTYPHBIX PACTECHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUU PACTEHUI.

IpakTnueckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIBI M JOCTHMKEHUSI CEJEKIMA PACTEHUU U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO, IJIEMEHHYO bepmy,
COPTOUCIIBITATCNIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B JIabOpaTOpHIO
arpOyHUBEPCUTETA WIM HAYUYHOTO ILICHTPA)».

Tema 16. BuoTexHo/10rusl 1 CHHTETHYECKASI O0MOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIBTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJCOONEUYeHUE, IIOIYyUYeHHE KHCJIOMOJOYHBIX IPOJIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO MU3MEHEHUS U
KOHCTPYUPOBAHHUSI TEHOMOB C IEJIbIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUs W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKOoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAaHTALUU SEP KIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHANLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaiu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Ttepanust paka. 3D-Omoumkenepus mansg  pa3paOOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEeW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BAaKIMH C IEJIbI0 O0ECIEeUeHUs] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
¢ynkuonuposanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHE MUKPOOPTAHU3MOB B IMTPOMBIIILIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXXHEWINAs IPOU3BOJAWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxnenne W pa3BUTHE 3BOJIIOIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTndeckoir Tteopuu dBomonmu (CTD). HelTpanbhas
Teopusi 3Bomtoruu. CoBpeMeHHas JBOJNIOIHMOHHAS  Ouoyorusa. 3Ha4YeHHe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpaIMuK

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. lapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Ix. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nmytemectBus Y. lapsunay, «Haxonku Y. lapsunay, «®opmbl 60pbObI
3a cymectBoBanuey, «lloponbl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JABMXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIFOLIUNY.

Tema 2. MuKkpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IMHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyisiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHMS 4YacTOT ajiened B nomymanusx. Oddexr
OoCHOBaTeNsd. JIDggexm oOymulnounozo eopaviwka. CHudCeHue 2eHemuidecKko2o
paznoobpazus: npudunsl u ciredcmeus. llposenenue s3gpghexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3omAuus  mOMySSIuig:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonuu. DopMbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIMWWA, CTAOWIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lonoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE — mpuCMOCOOJeHWH y  opraHu3moB.  Apomopdo3sl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3mMoB: MOp(OIOrHYECKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u cCTpyKTypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKpPOAIBONIIOIMHU. M3omsmus — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monurIonM3anus,
rudpuansays). JJIMTenbHOCTh 3BOIIOIMOHHBIX MTPOLECCOB.

Mexanu3mbl GOpPMUPOBAHUS OUOTOTHYECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUSI YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuU

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsaironnas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxymine
CWJIbl 3BOJIFOLUN», «IKOJIOrMYEcKass M30JSUUs MONYJSALHN CEeBaHCKOU (openm»,
«['eorpaduueckass M307A0US  JIUCTBEHHULIBI CUOUPCKOW W JIMCTBEHHMLIBI
naypckoi», «IlomysiiuoHHbIE BOIHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY, «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHnu3m», «/KuBble nuckonaembie», «[IoKpOBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaromas OKpacka KUBOTHBIX,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrocoObl BuIo0Opa3zoBaHus», «l'eorpaduyeckoe BuA00Opa3zoBaHUE
TPEX BHUAOB JaHABIIIEH», «IKOJIOTMYECKOE BUA000PA30BAHUE BHUJIOB CHUHUID),
«[Tonunnouae! pacrenuiit», «KamycTHo-peeuHbIi ruOpuI.

OobopynoBanue: repOapuy pacTeHHUM, KOJUIEKIIMY HACEKOMBIX, Uydelia MTUL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHI[ U 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BUIOB, 0Opa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopuasi pabora «BbisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTtopnass  pabora  «lIpucmocoGneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCThY.

JlaGopaTtopnasi pabora «CpaBHEHHE BHUIOB MO MOPPOJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS MaKpOlIBOMIONMHU. [laneoHTonOrmyeckue MeTO[bl
uzydeHus: HBomoruu. Ilepexonneie ¢GopMbl W (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yueHus sBomonuu. CpaBHeHHE (OB U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emum. Bumpl-
SHAEMUKHU U PETUKTHIL.



OMOpPHONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKIE METOAbl U3YyUEHUS
IBOMIIOLMU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OpraHbL.
PynuMeHntapubsle  opraHbl M aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbI MOCTPOEHUS (UIOr€HETUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01Me 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUi.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «PUIOrEHETUYECKUHN Pl JOWAaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuodutsr»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emumn», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaguu 3MOPUOHAIBHOIO PAa3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJNOTUYHBIE OpraHby, «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBEeKa M IMMMaH3e», «[aBHbIe
HaIIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJsKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayyHble IpencTaBlIeHUs O 3apPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE ornbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >ku3HU U aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMS. AOUOTEHHBIM CHHTE3
OpraHnyecKkux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarepsatnas rumnoresa A. U.
Omnapwuna, TunoTe3a nepBuyHoro oyiapona J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin M Meroabl €€ wu3zydeHHs. VIckomaemble OpPraHMYECKHUE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHasE U aOCOIIOTHAsS
reOXPOHOJIOrHUs. I'€0XpOHOIOrHYecKast KaJla: 30HbL, 3Pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »HBoaonud. [losgBieHne u 3BOTIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HYKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX IPYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMHU BbICIINX pacTeHU. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
PaCTCHUMN.

OCHOBHBIC ATallbl 3BOJIONHMHA XKUBOTHOTO Mupa. OCHOBHBIE apoOMOPGO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHHEe OEClO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOmas xapakTepucThka KiuMara U
re0JIOTHYECKUX TporeccoB. IlosiBleHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro ycloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxemsl: «CxeMma onbita @. Penny, «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apOXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  JBONIOUUW», «['€OXpOHOJIOrMYecKas — IIKajay,
«HauanpHble 3Tabl OPraHUYECKON IBOIONUNY, «CxeMa 00pa3oBaHHs dYKapPHOT
nyTéM cumoOuorenesa», «Cucrema KuBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUu», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHonomocTHbeY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKOU dpey», «Pa3BuTue Kns3Hu B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl WU 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasa  ga0oparopHas padora «MoaenupoBaHUE — ONBITOB
Mumnepa—tOpu 1o u3ydeHuno aGHOreHHOTO CUHTE3a OPraHUYEeCKUX COSTMHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi padora «/3yuyeHne W ONHMCAaHWE MCKOIMAEMbBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass pabdora «l3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «M3ydeHue oCOOCHHOCTEH CTPOCHUS MTO3BOHOUHBIX
YKABOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUM O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa C )KUBOTHBIMU. CHCTEMaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU31M0I0r0-OMOXUMHYECKHUE,
noseAeHYecKre. OTINYMUS YETOBEKA OT XKUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHeE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUalbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBEeKOOOpa3Hble O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEJIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0Jiei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MPENIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEPTalbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIM OTOOp B MOIMYJISILIHMIX
yenoBeka. MyTalnmoHHBIH mporecc U noaumopdusm. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(PpQPeKT oCHOBATENs» B MOIMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[lonarue o pace. bousblune pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYXKaloUeH Cpeibl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(buU3MONOTHIO YeTIOBEeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAJCOAHTPONOJIOTHS
YeJIOBEUECKUX MOIyJsinui. buoconuanpHbple HCCAEAOBaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. {apBun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTuNY, «['0JJIOBHON MO3T uerIoBeKay,
«YenoBexkooOpa3Hble 00€3bsiHb», «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUME CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «Yenosek  ymenslit», «Yenosek
IPAMOXOAAIIMIY, «JleHucoBckui yenoBek» «Heanaepransup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITalbl HIBOJIFOLUYI YEJIOBEKa», «Pachl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YeJIOBEKa,
¢doTorpaduu HaXOJOK UCKOTIAEMbIX OCTATKOB YE€JIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJOoBEKa M 4epena IIMMIIAH3€, MOJENb KUCTH 4YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi pabGora «l3yueHne OCOOCHHOCTEM CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tenciu, B. H. Cykauéa. Pa3gensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. [loneBbie HaOmOAEHUA. DKCIEPUMEHTHI B HIKOJIOTUU:
npupojHble W JabopatopHble. MonaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKPY’KaIOLIEH CpeIbl: JIOKAIbHBIN, pETUOHATBHBIN U T100abHbIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, D. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Meroasl sKkonorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEN CPEIbI».

JlaGopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naencTus. Kiaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskojorumyeckuii (akrop. [eiicTBue Temmeparypbl Ha
opraHu3Mbl. [oMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuili K
HoJIepKaHUI0 BoJHOro OanmaHca. Knaccudukanusi pacTeHM MO OTHOIIEHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOsieHuss OpraHusmMoB K
YKU3HU B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBIL. CyTOUHbBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennble POpMBbI pacTEHUN: AepEBbs, KYCTAPHUKU, KYCTAPHUUIKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re00OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHUCTBHIL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMONO03 U ero gopmel. [lapazutusm, koomepanus,
MyTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpudeckue). 3HAUCHUE
OMOTHYECKUX B3aWMMOJCUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obOutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdeMoHCcTpau

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TenaoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3HONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenpl o00WTaHUS OpraHu3MoBy, «buonornueckue puUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA IIUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHnus», «CumMOnos3y,
«KommeHcanuzmy.

O6opynoBanue: repbdapuu pacTeHUW U IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAacTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapul Y KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSAX.

JlabGopaTopuasi pabora «BpbisiBIeHHE NPUCTOCOOJICHUN OPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi pabora «BpisiBIeHHEe NPUCTOCOOJIECHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHH U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XApaKTEPUCTUKU  MOMYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelbl, PU3NIecKux 6ApbepoB U
0COOEHHOCTEHW OMOoJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pDaCTHAasi M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssinuu. OlleHKa YUCIECHHOCTHU TOIMYJISIUHN.
JvHaMmuka monynsiuuu U €€ peryyanus. bHOTHYeCKui MOTEHUHUAN TMOIMYJISIIUU.
MopenupoBaHue IMHaAMHUKU NOMyIsiuun. KpuBble pocTa YMCIEHHOCTH MO YJISLIHAH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huiie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarunHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTUM TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buosorunueckue
VMHBA3UU YyKEPOIAHBIX BUJIOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMmbl: «IKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mojeinb 3xonorndeckort Humm J[x. M. Xatunaconay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  paGora  «[lpucnocoGneHuss ceMsH pacTeHHd K
PacCeICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: TMPOAYLEHTbI, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoT BElIECTB U MTOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMUIbI YKCEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Draykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykneccuu. Knmmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpPONOre€HHBbIE HKOCUCTEMBI. ATrposKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opojackas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOsaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll PA3HbIX Mmunos Ha
CcybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  IKOJI02UHECKO20  HOPMUPOBAHUS ~ AHMPONO2EHHO20  8030€UCMEUs.
MeTom010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoueHO3a»,  «ODKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKask MUPAMHIA YHCEID,
«IKonoruyeckas nupamuyia OMOMaCChly), «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPI'UM B arpoiieHose», «I[Ipumepsl ypOosKocucTeM.

O6opynoBanue: repdbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HSKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «M3ydyeHue pasHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PA3HBIX SKOCHUCTEMAX).

IKCKYypeHusi «IKCKypCUsl B THIMYHBIN OMoOTeoreHo3 (B ayOpaBy, Oepe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN WM TTIOWMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUusi «DKCKYpCHsl B arpodKocHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmennanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CYILECTBOBAJIA kKM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdepnl. OcoOeHHOCTH OMOChepbl Kak
rio0abHOM PKOCcHCTeMbl. JMHamudeckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. I[lonsiTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECa, CMEILIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOIUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAa U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

[Toptpetsl: B. Y. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnm», «KpyroBopoT azota B mpUpoOIE»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OCHOBHbIe OMOMBI cymmn», «Knumatuueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «ILIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii jiecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek 1 OKpyxka0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HUX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arpsizHeHue BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3ACHCTBUE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPacTUTEILHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Ocob0o oxpansemblie npupoansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPUPO/IBI.
PanonanbHOE  MPUPOJONOJB30BAaHME M COXPAaHEHHE  OMOJIOTMYECKOTrO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJIOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHbIE MOCIIEICTBHUS.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTHUS  OIMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uUccre008aHus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocoOHotl dnepeemuke. buonozuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHoBbl



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3emMHvIx IKOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBbid  3PdexkT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHWHW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOyYalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOOINpEJCNICHUIO, Haiuuyue Mmomusayuu K OOydyeHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHbL O0YUYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH I[IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuyue  NPa8OCO3HAHUS  DKOJIOTUYECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTH3MA U
YBaXKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEMy MOKOJIECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pean3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATENIBHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO IO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILICHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXKJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpau, CBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MaMSATHUKAM IPUPOJIBI,
TOoCTUXeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTWMH, TOHUMAHUS 3HA4YCHHUs] OMOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3aluus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXKUM 3aHATHH W OTAbIXa, pEryisapHas Qundeckas
aKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 30POBBIO U JKU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHATHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MAacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AKTHUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW U COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3IinyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBILIICHUE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
peLIeHHS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OMOJIOTHUHU
3HaHWS W YMEHMsI MpU PELIEHUU NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYXKaroUeu
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHCTBUIN U MPEIOTBPAIAT UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl Kak CpelCcTBa
B3aUMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HAaHWA €€ polr B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPE Kak O €AUMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TMO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodsieM
COXpaHEHUS IPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIXOJA U3 TJIO0ATBHBIX SKOJIOIMYECKUX MPOoOeM U
oOecrieueHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJIX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM rPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPU U3y4YEeHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh MOJIydaeMble 3HAaHWS [JIsi aHalu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYMMbIe JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYJArOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHAYYHbIC MOHITHS, OTPaKarolIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPH,
HcClieIOBaHUE,  HAOJIOJICHWE,  WM3MEpPEHHME, OKCIEPUMEHT U  JApYyrue);
YHUBEpCAIbHBIC Y4YeOHBIC HeWcTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYarolUXCs; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpasoBaHusi y oOyuwatonierocss OyayT cOpMHUpPOBaHbBl I103HABATEIbHBIC
YHHUBEpCaJbHbIEC yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIATUBHBIC YHUBEpCAIbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHUsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU M03HABATEJIbHBIMH
NEeHUCTBUSIMM:

1) 6a30BbIe JIOrHYECKHE AeiiCTBUSI:

CaMOCTOATENBbHO  (QOPMyJIHpPOBAaTH U aKTyaJlU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHHWHM 3HAHWW NPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, CUHTE3a, CpaBHEHMSI, KiaccuduKanuu, 0000IIeH s ), pACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS! (DAaKTOB U SBJIICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHHUA MPOOJIEMbI C YYETOM aHaIU3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLIECHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCIOBHUAX  PEABHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHus npoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTA IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYallMsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIH3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APIYMEHTHI IS JI0Ka3aTEIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANIM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHWSA B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00JacTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIOBapsiAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM S3BIK B KayecTBE CpeACcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HAaBaHWS W 3aMATHl  WHOOpMaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JIMCKYCCHUU TO CYIIECTBY OOCYXKJTaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJICH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IPUHAMAThb LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPTaHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ INOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa W KAKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYNKAaxX MO OTHOLICHWIO K JKMBOM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JNEATEIIBHOCTH M )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH PELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHUIH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CUTYyallMsiIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUI, MCMOJIb30BaTh MPUEMBI peQUIEKCUH AJIsi OLEHKU CUTYyallH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJCPKAaHMUS YYCOHOTO TpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHMEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus — oOydaromuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETAIMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JIESITEIHLHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW U UX NMPUMEHEHHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palroOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIoruy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U Pa3BUTHE), OUOJIOTUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenus (H. W. BaBmioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHHUS, PACIICIICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHWE, HU3MEPEHUE,
HaOJII0/IeHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, MXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIMX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKUX
IPOIIECCOB: 0OMEHa BelIeCTB (MeTaboIM3M), MPEBPAIEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHS,
pPa3MHOXKEHHUS,  HWHJIMBUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOIEHeE3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJIaMU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIeCTB, 3TallaMy KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTopamu cpenbl OOUTaHUS;

YMEHHE BBISABJIATH OTJIMUYUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KMBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3M MEXAY UCCIIEyEeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAMU U SIBJICHUSIMU, JIENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Leidb HCCIEIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U I€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHMYECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKTbl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpTraHU3MOB);



YMEHHE OCYILECTBISATh OCO3HAaHHBIM BBIOOp Oymymiell mpodeccuoHambHON
JESTEIbHOCTH B 00JIaCTH OMOJIOTWH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIIyOJIATh MO3HABATEIIbHBIH
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMsIX  CPEIAHETrO
po(eCCHOHATEHOTO U BHICIIETO 00pa30BaHUA.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPaKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOsieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOT'O OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTpENENEeHNs] W TIOHMMaHWE CYIIHOCTH OCHOBOIIONATAIONINX OHOJIOTHYECKUX
TEPMUHOB M TMOHATHM (BHI, dKOcHUCTeMa, Ouocdepa), OHOIOrHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouun, B.M. BepHaackoro — o
ounocdepe), 3akoHbl (reHerndeckoro paBHoBecust k. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl dHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJ€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWI,
UCTIOJb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB U HIKOCHCTEM
(omucanue, U3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBCHHBIE MPHU3HAKUA: BHJIOB, OHOTEOILIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIJIOTIaTPHUECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHMUs, BIUSHUS JIBMKYIIUX CHJI SBOJIOIMU HA TEHO(OHI TOMYJISIIUH,
IPUCIIOCOOJIEHHOCTH OPTaHM3MOB K Cpefie OOWTaHUs, YepeIOBaHUsl HANPaBJICHUMN
IBOJIIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHHE YCTaHABIWBATH B3aUMOCBSI3M MEXKAY TIPOIECCAMH SBOJIOIHH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie oOWTaHus, aOMOTUYECKUX U OUOTHYECKHUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPeJbl OOUTAHUS, CTUHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIECTBOBAHMSI IPUPOIBI M USTIOBEUYECTRA;

YMEHHE peniaTh OMOIIOTUYECKUE 3a]Ja4H, BBISABIATH MPUUNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIeTyeMbIMU OHOJIOTHYECKUMH TIPOIECCAaMU | SIBICHUSMU, IeTIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHWH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IPAaKTUYECKHUE padOThI, COOMHOAATH
mpaBuia mpu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMYIHpPYs 1elb MCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeaoTBpAIICHUS
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyayiiedl mpodeccuoHaIbHON
NeSATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUH, TPUPOIOTIONH30BAHMSI, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJATh TO3HABATEIbHBIM WHTEPEC, HAIPaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypesI
1 buonorus xak Hayka
2 JKvBBIE CHCTEMBI U X H3YYCHHE
3 buonorus knetku 0.5
4 XuUMHYecKasi OpraHUu3aIus KICTKA 10
5) Crpoenrne u GyHKIUHU KICTKA 8
6 OOMeH BellecTB U MpeBpalleHue Y HEPTUH B 9 1
KIIETKE
; HacneHCTBeH}fag nHpopmanus u 9 05
peaym3anys €€ B KIETKE
8 JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u GyHKIMH OpraHU3MOB 17 1.5
10 Pa3smHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6
14 ['eHeTHKa YemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 brorexHonorus u cHHTETHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoanyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne ni/m Kourpoububle IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apox/IeHUE U Pa3BUTHE SBOIIOIMOHHBIX 4
MPEJICTaBICHUIA B OMOJIOTHI
2 Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
3 MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p A p 15 15
3emie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHHUSIX
6 OpraHU3MOB M HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
OpraHu3msl 4 cpesja 0OUTaHUs 1.5
DKOJIOTUSl BUJIOB U MOIYISUN 0.5
DKoJorusi cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTema 6
11 YenoBek U OKpyKaromas cpeja 6
12 PesepBHOe Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.

~

buonorus. O6mias Omomorus: y4e6. s 10-11 ki oOmieoOpaszoBar. YUpekaeHUM:
npodmisHb ypoBeHs /mof. Pen. B.K Illymuoro u I'.'M. Ipmvmmna/.- M., [Ipocsemienue,
2006.

bornanosa T.JI., CononoBa E.A. buonorus. CnopaBoyHHMK Ui CTapLIEKIACCHUKOB M
nocrynaromux B By3bl. — M.: ACT-tipecc, 2006.

Bonrosa U.B. Coopuuk 3agau no oOmiel 6uosnoruu st nocrynaommx B BY3e1. — M.:
Onnxc 21 Bek, 2005.

3axapoB B.b, Mycrapun A.I'. OOmas OHONOTHS: TECThI, BONPOCHI, 3amaHus. — M.:
IIpocsemenue, 2003.

WBanonra T.B., Kanmunosa I'.C., MsrkoBa A.H. CoopHuK 3a1anwuii mo oOmieit ouonoruu. —
M.: IIpocemenue, 2002.

Hsarrepes H.JI. Knonuposanue: npaBaa u Beimbicen. — CI16.: UK «Hesckuii npocnexTy,
2002.

[MTumenoB U.H. Jlekuuu no obmeit 6umonorun. — Capatos: Jluteit, 2003.

ITonomapeBa W.H., KopuunoBa O.A., Jlomummuna T.E., Vokeckmit I1.B. OOGmas
ouonorus. 11 kimacc. — M.: Berrana-I'pad, 2004.

METOAUYECKHUE MATEPHUAJIbBI J1JISA YUUTEJIA

9.

10.
11.

12.

13.

bornanosa T.JI., CononoBa E.A. buonorus. CnopaBoYHHMK Ui CTapLIEKJIACCHUKOB M
nocrynaromux B By3sl. — M.: ACT-npecc, 2006.

bonrosa 1.B. CoopHuK 3a1a4u 1o obmiei 6uonoruun g nocrynaromux B BY3er. — M.:
Onukc 21 Bek, 2005.

I'onuapos O.B. I'eneruka. 3anaun. — Caparos: Jluneii, 2005.

Huxapes C.JI. 'enetuka: CoopHuk 3a1au. — M.: 3xa-Bo «IlepBoe ceHTa0ps», 2002.
Hmutpuea T.A., Cymaroxun C.B., I'ynenkoB C.U., MenseneBa A.A. buonorus.
Yenoek. O6mas 6uonorus. §8-11 xmacc: Bompocsl. 3aganus. 3amaun. — M.: Jlpoda,
2002.

Honenxas O.I'., Jlynesa U.O., Ilandunosa JI.A. AkTyanbHble BONPOCH OHOJOTHU. —
Caparos: Jluneit, 2001.

Hsarrepe H.JI. ['enHas nnxeHepus: criaceHue Wi rudens yenoseuecta. — CII6.: UK
«Hesckuit npocnexT», 2002.

Hsarrepes H.JI. KnonupoBanue: npasaa u Beimbicen. — CII6.: UK «Hesckuit npocnekTy,
2002.

3axapoB B.b, Mycrapun A.I'. OOGmas OGuonOrus: TeCThl, BONPOCHI, 3agaHus. — M.:
IIpocsemenue, 2003.

MennukoB b.M. buonorus: ¢popmsl u ypoBuu xu3Hu. — M.: IIpocsemenue, 2006.
Mumuna H.B. 3aganus nis caMmocTosTenbHOM paboThI 1o obmiel ouonoruu. 11 xmacc. —
M.: Ilpocsemienue, 1985.

Msrkosa A.H., Kanmunaosa I'.C., Pe3aukoBa B.3. 3adueTsr mo 6momoruun: OOmast OnoIorusl.
— M.: Jluct, 1999.

[MTumenoB U.H. Jlekuuu mo obmieit 6momorun. — Capatos: Jlumeit, 2003.



14. IlyroBkun A.IL., ITyroBkuna H.A., Muxees B.C. IIpaktukym o o6mieit 6uonoruu. 10-11
kiacc. — M.: TIpocsenienue, 2002.

15. PsizanoBa JI.A. IIpakTukyMm 1o reneTuke B mkone. — Yensounck: YI'TIN, 1995.

16. Cuornazos B.1., Cyxora T.C., Koznosa T.A. O6mas 6uonorus. 10 kinacc: mocodue ajs
yuurens. — M.: Aipuc-tipecc, 2004.

17. Cuornazos B.U., CyxoBa T.C., Koznmosa T.A. O6mast 6uosnorus. 11 knacc: mocodue s
yuurensi. — M.: Aipuc-tipecc, 2004.

18. Copokuna JI.B. Temarnueckue 3auersl o Ouonoruu. 10-11 kmace. — M.: TI «Cdepay,
2003.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

NHTEPHET

e http://www.edu.ru —karanor oOpa3oBaTeIbHBIX HHTEPHET-PECYPCOB;

e http://www.ege.edu.ru - mopran HHGOPMALMOHHON MOIICPIKKU SAMHOTO
rOCyIapCTBEHHOI'O 9K3aMCHa,

e http://www.profile-edu.ru - caiit mo npoduIbHOMY 00YUEHHUIO;

e http://www.auditorium.ru - Poccuiickoe oOpa3oBaHue — CETh IOPTAJIOB

http://www.teacher-edu.ru — Hay4HO-METOANYECKHUIT LICHTP KaJPOBOTO 00ECIICUCHHSI

obmero oopazopanuss ®PUPO MOH PO

http://wWww.Mmon.gov.ru — caiitT MUHUCTEpCTBa 00pa3oBaHus U HayKu PD

http://www.apKro.ru — caidT MmoiepHu3anuu ooiiero oopaszopanus PO

http://www.ed.gov.ru - caiit MunucrepcTBa oopazoBanusi PO

http://school.edu.ru — poccuiickuii 00pa3oBaTeNbHBIN MOPTAI

http://www.fio.ru - ®enepanus Murepuer-o0pazoBaHus

http://lit.1september.ru - Caiit razerst "I[lepBoe cenTs0Ops. buosorus" /Meronnyeckue

MaTepHabl/

http://som.fsio.ru — CereBoe 00beAMHEHHE METOIUCTOB

http://www.km-school.ru - KM-mkomna

http://it-n.ru — CeTh TBOPUECKHUX yUUTEICH

http://www.lib.ru - DnexTponHas 6ubIMOTEKA

www.virlib.ru — Bupryanbaas OubanoTeka

http://bio.1september.ru/ - razera «buosorus» - NpuIOKeHUe K «1 ceHTIOPs»

Www.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTHU

www.edios.ru - Dinoc - HeHTp JUCTAHIIMOHHOTO 00pa30BaHMUs

www.km.ru/education - y4eOHbIe MaTepHalibl i CIIOBapH Ha caiite «Kupuit u

Medonuii»

Www.bio.lseptember.ru

WWW.bio.nature.ru

www.edios.ru

www.km.ru/educftion

MarepHnajbHO-TeXHHYECKOE OCHAIIICHHUE.

Paznen 4.Bun. Tabauusr: Oxpana ntun, Pegkue skuBoTHBIE Ypaina, peKue pacTeHus Ypaia.
Mopenu 1o 3BOIIOIUH YEI0BEKa, MOJIEIH pac.

Paznen 5. Okocucremsbl. Tabnuipl: BiausHue yenoBeka Ha IKOCUCTEMBI, TUIIEBbIE CBA3H.
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