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MHOACHUTEJIbBHAS 3AIIUCKA

[Iporpamma mo yueOHOMy mnpenmery "buomorus" (manee - Ouojorus) Ha
YpOBHE cpeqHero oOiiero odpa3zoBaHusi pa3paboTaHa Ha ocHOBe dDeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepauuny,
OI'OC COO, Konuenuuu mnpenojnaBaHusi ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX IOJIOXKEHUH (penepanbHON paboyelt mporpaMMbl BOCITUTAHUS.

VYuebOnblii npeamer «buonorus» yrinyonéHHoro ypous uzydenus (10-11
KJIACChI) SIBJSIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoi obnactu «EctecTBeHHO-
Hay4uHble peaMeTh». CornacHo nojoxerusiMm GI'OC COO npodunsHbie yueOHbIE
OpeIMEeTbl, H3ydyaeMble Ha yriayOJEHHOM YpOBHE, SBISIIOTCS  CIIOCOOOM
mupdepenunanun o0ydeHUs] Ha YPOBHE CpeIHero ooOIuero oOpa3oBaHUs U
NpuU3BaHbl 00ECHEYUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIHMM, CPEIHHUM
oO1uM, cpeqHuM npodeccoHaIbHbIM U BhICIIUM 00pa3oBaHueM. B To xe Bpems
KOKJIBIH W3 JTHUX Y4YeOHBIX TMPEIMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCHUTATEIbHBIX U PA3BUBAIOIINX
3a/lay, CBA3aHHBIX C MpoQopUEHTalUeld OOy4YalolUXCd U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JIacTW HAy4yHOTO 3HaHMWS, CBSA3aHHOTO C OMOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUX0JIOTUEHN, CIOPTOM WJIM BOSHHBIM JICJIOM.

[Iporpamma no yueOnomy npeamety "buonorua" naé€r npeacraBieHne O eI
U 3a/1auax M3y4yeHus yuyeOHoro mpeamera «buonorus» Ha yriyOinEHHOM ypOBHE,
onpejenseTr o0s3aTeNibHOe (MHBApUAHTHOE) MPEAMETHOE COJEp)KaHHUe, €ro
CTPYKTYpUpPOBAaHHME IO pa3aeinaM W TeMaM, paclpeleleHue 0 Kiaccam,
PEKOMEHyeT MOCIEA0BATEIbHOCTh M3yUYEHHUsS Y4eOHOro Marepuana ¢ ydEToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTo Ipoliecca,
BO3PACTHBIX OcoOEHHOCTEH oOydarommxcsa. B mporpamMme mo OMONOTHH peaqn30BaH
MIPUHIIAI IPEEMCTBEHHOCTHU C U3yYeHHEM OUOJIOTUH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHus, Onarogaps 4YeMy TNPOCMATpPHBAECTCS  HANpPAaBJICHHOCTh  Ha
MOCJIeyIOIee pa3BUTHE OWOJOTHYECKUX 3HAHUW, OPUCHTUPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAYyYHOI'O  MHUPOBO33pPEHHS,  3KOJOTHYECKOIro
MBILJICHUS, TIPEJICTaBICHUIl 0 310pOBOM 00pa3e KU3HM, HA BOCIUTAaHHE OEpeXHOro
OTHOIIICHHSI K OKpY’Karolel mMpupoaHO# cpee. B mporpaMme 1mo OMONIOTHN TaKke
MOKa3aHbl BO3MOXKHOCTH ydeOHOTO mpenmera «buomorusi» B peanu3aruu
tpeboBanuit ®I'OC COO Kk NIaHUPYEMbIM JIMYHOCTHBIM, METANpPEAMETHBIM M
MPEIMETHBIM pe3ybTaTaM OOyueHHS W B (OPMHUPOBAHUU OCHOBHBIX BHIOB Y4EOHO-
MIO3HABATEIBHON JESATENBHOCTH OOYYarOIUMXCS IO OCBOEHHUIO COJEPKAHUS
OMOJIOrMYECKOTO 00pa30BaHMs Ha YPOBHE CPEIHETO OOIIETro 00pa3oBaHuUs.

VY4eOnpiii npeametr «buonorus» Ha ypoBHE cpeaHero oOmero oopa3oBaHUs
3aBeplIaeT OMoJIOrHyecKoe 00pa30BaHuE B IIKOJIE U OPUEHTHPOBAH HA PaCIIMpPEHUE



U yriIyOJIeHHe 3HaHU 00y4aroluXxcs 0 )KUBOM NPUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHON OMOJOruM, SMOPUOJIOTHH U OMOJIOTUU PA3BUTHUSA, TEHETHKHU, CEJIEKIUH,
OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YYEHUSI U SKOJOTHUH.

N3yuyenne yueOHoro mnpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO HAa MOATOTOBKY OOYYaOUIMXCA K MOCIEIYIOUIEMY IOIYYEHUIO
Ouosioruueckoro  oOpa3oBaHUsT B  By3aXx W OpraHu3alusx  CpeaHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro CoAepX aHUsl COCTABISET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU HM3YyYEHUH OOyYaroIIUMUCs
COOTBETCTBYIOLIMX CHUCTEMATHUECKUX Pa3feoB OMOJOTHM Ha YPOBHE OCHOBHOTO
oOmero obpazoBanusi, B 10—11 kimaccax 3TM 3HaHUSA TOJy4arOT pa3BuTHe. Tak,
pacliMpeHbl U yriayOieHbl OHOJOTMYECKHE 3HAHMS O PpACTEHUSX, YXUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTENIHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHMSI MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI ISl MOCIETYIOUIETO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanusi OUOJOTHYECKUX 3HaHUHM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYCHHBIMH OOYYAIOIIMMHCS TMPU H3YyUYEHUU
bu3uKH, XUMHUH, reorpaduy U MaTEMaTUKH.

Crpyktypa mporpamMmbl 1o ydeOHOMY mnpenMery "buosjorus" orpaxkaer
CUCTEMHO-YPOBHEBBI M DBOJIIOIIMOHHBIA TMMOAXOAbl K M3YYEHHIO OHOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS JKUBBIX
CHUCTEM PA3HOT0 YPOBHS OpraHHU3alliH, IBOJIOLNUHA OPraHUYECKOro MUpa Ha 3eMiie,
COXpaHeHMs1 OMOJIOrUYEeCKOro pa3HooOpa3us mianeTsl. Tak, B 10 kitacce nzyvarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OWOJIOTHH, SMOPHOJIIOTMM U OWOJIOTHH
pa3BUTHSI, TEHETHUKU M CEJIEKIMU, OMOTEXHOJOTUU U CHUHTETUYECKOW OMOJIOTHH,
AKTyIM3UPYIOTCS 3HAHUS OOYy4YaIOIUXCS MO OOTaHWKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kimacce u3ydaroTcsi HBOJIIOIMOHHOE YUYEHHE, OCHOBBI
9KOJIOTUH B yUeHHe o Ouocdepe.

VYyeOubiii mnpeamer  «buomorusi»  mpuszBaH  00€cEUMTh  OCBOCHHUE
00yyarouMMucs OMOJIOTHYECKUX TEOPUI U 3aKOHOB, MW, IPUHIIUIIOB U IPaBUJI,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUH O
CTPOCHHMH, MHOTO00pa3MM MU OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISALNY,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOLIUXCA HAYYHBIX JTOCTHIKEHUSAX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aClleKTaX OMOJIOTHYeCKUX 3HaHUH. J{Jis
pa3BUTHS M NOAJEPKAHMS HMHTEepeca OOydarolmMxcs K OHOJIOTMHM Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUYECKOIO MaTepuasga B COAEPKaHUU MPOrPaMMBbI
1o OMOJOrMH MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIECHHUS M Pa3BUTHUS
TOM MM MHOM 00JacTH OMOJOTHM, BKIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PEIICHHE BaXKHEUIINX OMOJIOrMYECKUX U 3KOJOTHYECKUX IPOOIIEM.



Lenp n3yuenus yuebHoro npeamera «bruonorus» Ha yriiy0JI€EHHOM YpOBHE —
OBJIaJicHue  OOyYarOMMMHUCS  3HAHUAMH O  CTPYKTYpHO-(YHKIIHOHATBHOU
OpraHW3aliyd JKUBBIX CHCTEM pAa3HOTO paHra W TNPUOOPETeHHWE YMCHUM
UCIIOJIb30BaTh 3TU 3HaHUSA B (DOPMUPOBAHMM MHTEpEcCa K ONpeneaeéHHON 00aacTu
npoecCUOHaNbHON NESATebHOCTH, CBSI3aHHOM C OWONOrued, WM K BBIOOPY
y4eOHOT0 3aBeICHUS JJIsl IPOJAOJIKEHUS OMOIOTHYeCKOro o0pa3oBaHus.

JlocTikenne 1enw W3ydeHHs ydeOHoro mpeamera «buomorus» Ha
yriay0a€HHOM YpOBHE 00€CIIeYMBAETCS PEUICHUEM CIEAYIOLIUX 3a4a4:

OCBOCHHE O0YYarOUIMMUCS CUCTEMbl OMOJOIMUECKHX 3HAHUW: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPUSX, KOHIICTIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBWJIaX, COCTABIISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHpPA; O
CTPOEHUHU, MHOrooOpa3uh M OCOOEHHOCTAX OHOJOTMYECKUX CHUCTEeM (KIIETKa,
OpraHu3M, MOMYJISIIUS, BUI, OHMOreoreHos3, onocdepa); 0 BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX HCCIICIOBAaHUAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarOIIMXCSA C METOAaMHU TIO3HAHWS JKUBOH TIPHUPOJIBIL:
MCCIICJIOBATEILCKUMU ~ METOAAMH  OHOJIOTUYECKUX HayK (MOJIGKYJISIDHOH W
KJICTOYHOM OMOJIOTUH, SMOPHOJIOTHH M OWOJIOTHUH Pa3BUTHS, TCHETHKU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTETUYECKOH OWONOTHH, TaJICOHTOJOTHH, JKOJOTHH);
METOJIaMH CAMOCTOSITEJIBHOTO TMPOBEJEHUS OHOJOTMYECKUX HCCIIeJOBAaHUN B
nabopatopun W B npupojae (HaOdIOJeHUE, HM3MEpPEHHUE, HDKCIEPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJlcHHE OOYYalOUIUMHUCS  YMEHHUSIMU: CaMOCTOSITEIbBHO  HAXOJIUTh,
aHAIM3UPOBATh U UCIOJIB30BaTh OMOJOTHYECKYI0 WH(GOPMAIIMIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOW; YCTaHABIMBAThH CBSI3b MEKIY
pa3BUTHEM OHOJIIOTMM U  COIMATbHO-JKOHOMHUYECKHMMHU U  SKOJOTUYECKUMHU
npoOyieMaMu 4YeOBEYeCTBa; OLIEHUBATh TMOCIEACTBUS CBOCH NEATENBbHOCTH IO
OTHOIICHHUIO K OKPY)KAIoIIeH MpUPOIHON cpene, COOCTBEHHOMY 3II0pPOBBIO H
3MI0POBBIO  OKPY)KAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOJIONATH  MEPHI
npouakTUK WHGEKIIMOHHBIX 3a00J€BaHM, TIPaBUJIa TTOBEJACHUS B MPUPOJIE U
oOecrieueHusi 6€30MaCHOCTA COOCTBEHHOW KU3HEIEATEILHOCTH B UPE3BBIYAMHBIX
CUTyallUsIX TMPUPOJHOTO M TEXHOTCHHOIO0  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OHMOJIOTHH;

pa3BuUTHE y 00YJAIONINXCS MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpoIlecce 3HAKOMCTBA C BBIJAIOIIUMHCS OTKPBITHSIMH W COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHOJIOTHH, pPEIIaeMbIMH €I0 TPOoOJIeMaMu, METOIO0JOTHEH
OMOJOTUYECKOTO UCCIIeTOBAHUS, POBEACHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUH,
pemieHusi OMOJIOTMYECKUX 3a/lad, MOJCIUPOBAHUS OMOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;



BOCIIUTaHUE Y 00YyJarONIUXCsl ICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBICHHUSIM; (POPMUPOBAHUE SKOIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyIbTyphl TIOBEICHUS B PUPO/IC; MHTETPAIlUN
€CTECTBEHHO-HAYyYHBIX 3HAHUU;

npuobpeTeHne  OOyJarOIMMHUCA  KOMIIETEHTHOCTH B PalMOHAIBHOM
MIPUPOJIOTIONH30BAHNUH (COOIIOICHIE MTPABIJI TIOBEICHHSI B TPUPO/IE, OXPAHBI BUJIOB,
AKOCUCTEM, Ouocdephl), COXpPaHEHUU COOCTBEHHOIO 3/I0POBbS U 370POBbS
OKpyXXarommux Jojed (cobmoaeHuss Mep npoduiakTUKU — 3a00J€BaHUM,
oOecrniedueHrne OE30MACHOCTH JKU3HEACITCIIbHOCTH B UPE3BBIUANHBIX CHTYAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJIOTUYCCKUX 3HAHUN U YMEHHUI B TIOBCEIHCBHOM JKU3HM;

CO3/IaHM€  YCJOBHMA  JUIsi ~ OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMUCS
VHIUBHUAYaTbHOU oOpazoBaTenbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
NOCTIeYIONIEMY TMPO(EeCCHOHAIBHOMY CaMOOTPEEICHHI0, B COOTBETCTBUH C
WHIVUBUAYaTbHBIMU UHTEPECAMH U IMTOTPEOHOCTIMU PETHOHA.

OO61iee 4McIO YacoB, OTBEICHHBIX Ha M3y4YeHHE OMOJIOTUU Ha YIIyOJIEHHOM
YpOBHE cpeliHero obiiero oopazoBanus, cocraisieT 204 vaca: B 10 xiacce — 102
vaca (3 yaca B Hezenmo), B 11 kimacce — 102 yaca (3 gaca B Hezemio).

OT60p opraHu3aIMOHHBIX (OPM, METOJIOB M CPEJACTB OOy4YeHHUS OHOJOTHH
OCYIIECTBIISIETCSI ¢ YYETOM CHEUU(PHUKU €ro CoAep aHUs M HAMpPaBICHHOCTH Ha
NPOJOJIKEHUE OHMOJOTHYECKOTO 00pa3oBaHMsl B  OPraHHU3alUsAX CPEIHEro
npoecCuOHaIBHOTO U BBICIIET0 00pa30BaHUsI.

O0s13aTenbHBIM yCIIOBUEM MPU 00YUEHUN OMOJIOTUU Ha YTIIYOJIEHHOM YPOBHE
ABIIAETCS TMPOBEACHUE JIA0OPAaTOPHBIX M  MPAKTUYECKUX paboT (Kak cC
UCITOJIB30BaHUEM ITU(POBHIX JlabopaTopuid IeHTpa obpa3oBaHusa «Todka pocray,
TaK U BHUPTYaJIbHBIX JIA0OpaTOpHBIX padoT). Takke ydacTue OOydaromMUXcs B
BBITIOJTHEHUHU TTPOEKTHBIX U yU4eOHO-UCCIEOBATEIbCKUX PA0OT, TEMAaTHKA KOTOPBIX
OTpeJeNsIeTCs] YYUTENIeM Ha OCHOBE MMEIOMIMXCA MaTepHaIbHO-TEXHHUUYECKHX
PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBUH.



COAEPXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue MpOrpamMMbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi OuoJorusi — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTUS
Ouonornu.  buonmornueckne HaAyKMH M H3y4aeMble ~ UMU  MPOOJIEMBI.
OyHAaMEHTaJbHbIC, NPUKIAJHBIE M TIOMCKOBBIE HAY4YHbIE MCCICJOBAHUS B
OuoJioruu.

3HaueHue Ouosjoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOU
kaptuabl mupa. I[Ipodeccun, cBsizanHbie ¢ Ouonorueil. 3HaueHWe OMOJIOTHHU B
MPAKTUYECKON JEATEIbHOCTH 4YEJOBEKAa: MEIUILIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIEHHOCTH, OXPaHE MPUPOJIbL.

JdemoHcTpanumn

[Moptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. /lapsun, V.
I'apen, I'. Mennens, B. Y. Bepnanckuit, U. 11. ITaBnos, . 1. Meunukos, H. U.
Basunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuxk, JI. K. benses.

Tabnmuuel u cxembl: «CBsi3b OMOJOTHMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble CHCTEMbI M UX H3y4YeHHUE

XKupble cucTeMbl Kak mpeaMerT u3ydeHus Ouonoruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb U LEJIOCTHOCTb,
CIOKHOCTb M YHOPSIAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTb, CaMOOpraHU3aIusi,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJICKYJISIDHBIM, KJIETOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBI, MOIYJIIHMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTndeckmii), OwmochepHsiii. Ilporecchl, MPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpH3HAKH >KUBOro. JKHW3HB Kak (opMa CyIIECTBOBAHUS
Marepuu. Hayku, n3ydaromue >KMBbl€ CUCTEMBI HAa PAa3HbIX YPOBHSIX OpraHU3aLIAH.

N3yuyenue xuBbIX cucteM. Metonbl Ouonmornueckod Hayku. HaGmromenwue,
U3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3AMs, MeTaaHanu3. llonsaTre 0 3aBUCUMON U
HE3aBUCUMOW TmiepeMeHHOW. [lnaHmpoBanme »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runore3a. [lonarue BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuomormueckmx maHHBIX. OIEHKa JOCTOBEPHOCTH TOITYYEHHBIX
pe3ynbTaToB. lIpyuMHBI WCKaXXeHUsT pe3yJIbTaTOB JKcrepuMmeHrta. lloHaTtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxembl: «OCHOBHBIE TpPU3HAKU KU3HW», «buonorunueckue
cucteMbl», «CBOWCTBAa KMBOW MaTepuu», «YPOBHH OpraHU3alMU KUBOU
npupoasl», «CTpoeHUE MKHUBOTHOM KIETKH», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opranusMmay, «buoreoneHo3», «buochepa», «Meroab
M3y4YEHUS JKUBOU MPUPOJIBI».

O6opynoBanue: 1abopaTopHOe 000pyIOBaHUE JIsSI POBEICHUS HAOIIOACHU,
U3MEpPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IMYHBIX METOIOB IIpHU
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorust Ki1eTkn

Knerka — cTpykTypHO-QyHKIMOHANIbHAS e€IuMHULA >kuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Meronpl  MOJIEKYJISIpHOM M KJIETOYHOM  OHMOJOTHMHU:  MHKPOCKOIIHUSA,
xpomatorpadus, 3ekTpodope3, METo] MEYeHBIX aToOMOB, AuddepeHnaIbHoe
HeHTpuyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanHvix
K1emok. DNEeKTpoHHas MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JleMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiaen, P. Bupxos, K. M.
bap.

Tabnuuel u cxembl: «CBETOBOH MHUKPOCKOI, «JIEKTPOHHBI MUKPOCKOID,
«HcTopus pa3BUTHS METOJIOB MUKPOCKOITUI.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpUATBLHBIX KIETOK.

IIpakTuyeckass padora «/3yyeHue MeETOMOB KIETOYHOH OHOJIOTHHU
(xpomatorpadus, amexrtpodopes, auddepeHIMaTbHOe IEHTPUYrHpoBaHUE,
[ILIP)».

Tema 4. Xumudeckasi Opranu3anms KJIeTKH

XUMUYECKUA COCTAaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona u €€ ponp Kak pacTBOPUTEINs, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUH KJIETKH,
TEIIoperyysinuu. MuHepalibHble BEIIECTBA KIETKH, UX Ouoiornyeckas poiib. Poib
KaTUOHOB M aHWOHOB B KJIIETKE.

Opranuyeckue BellecTBa KIETKUM. buonorunyeckue mnonumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTpyKTypsl O0eIKOBOM MoiieKyibl. [lepBuanas
CTpyKTypa Oenka, menTuaHas CBA3b. BTopuyHas, TpeTWYHas, YETBEPTUUIHAS
cTpykTypbl. JleHatypauus. CpoiictBa OenkoB. Kiaccudukaiuss  OeiIKoB.
buonornueckue Qpynkunn 6enkos. Ipuonul.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOCaxapubl U NOJUCAXapUIbI.
OO6mmii 1naH cTpoeHHs U (U3HKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue pyHKIMMN yriIeBOIOB.

Jlununel. 'mapopunsHO-ruApOodoOHBIE cBOMCTBA. Kiaccudukanus aunuaos.
Tpurnuuepunpl, Qoconunuasl, BOCKH, cTepoubl. buomornueckue QyHKUUU
munuaoB. OO1ue cBOMCTBa OMOJIOrMYECKHX MEMOpaH — TEKy4eCTb, CIIOCOOHOCTh K
CaMO3aMBIKaHHUIO, MTOJIYITPOHULIAEMOCTb.

Hyxnennossie kucnotel. JJHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIOT.
Hyxneotuasl. Ilpunnun kommiementapuoctu. I[lpaBuino Yapradda. Crpykrypa
JIHK — nBoitnas cnupasib. MectoHaxoxaenue u ouonorndeckue ¢pynkiuu JJHK.
Buasl PHK. ®yukuuu PHK B knetke.

Crpoenne monekynbl AT®. Makpospruueckue cBa3u B Mojekyiie ATO.
buonornueckue pynkimu AT®. BoccTaHoBIEHHBIE IEPEHOCUNKU, UX (QYHKIIUU B
kietke. [pyeue nykneozuompugocpamor (HT®). CexpenupoBanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHE W OMO(PU3NYECKHE HCCIEeT0BAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OMOMOjeKkyn. Modenuposarue
CMpYKmypuvl U QYHKYUti 6UOMONEKYN U UX KOMAIIekcos. Komnwvromepnolii ouzatin u
OpeanuyecKull CuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO0208.

JdeMoHCcTpamuun

[Toptperst: JI. IHonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. IIpy3unep.

Hunarpammsbl: «Pacmpenenenie XMMUYECKHX AJIEMEHTOB B HEKUBOU MPHPOJIEY,
«PacmpenienieHrne XUMHYECKUX SJIEMEHTOB B )KUBOUW MIPUPOIEN.

Tabnmuuer 1 cxembl: «llepuogndeckass TaGnuia XMUMHUYECKHX AIIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocraBe opraHu3sMoBy», «CTtpoeHue
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOM MOJEKyibl», «CTpoeHHe MOJEKYyI
yraeBoJoB», «CTpoeHue MOJNEKyn JUnuaoBy, «HyKIEHHOBBIE KHCIOTBI»,
«Ctpoenue monekyibl ATO».

O6opynoBaHue: XUMUYECKas MOoCcy/ia U 000pyI0BaHHE.

JlabopaTopHas padora «OOHapyXeHHE OCIKOB C TTOMOIIBIO KaYeCTBECHHBIX
peaKumn».

JlabopaTopHasi padora «lccnenoBanre HyKJIEHMHOBBIX KACJIOT, BBIAEICHHBIX
U3 KJIETOK Pa3IUYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue n pyHKUIMH KIETKHU

Tunbel KJIETOK: JyKapuoTHyeckass W mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



Crtpoenue npokapuoTuyeckont kiaeTku. Kiuertounas cteHka OakTepuil v apxen.
OcoOEHHOCTH CTpPOEHHsI TEeTepOTPO(HONM M aBTOTPOPHON NPOKAPHUOTUUYECKUX
KJIeTOK. MecTo U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue U (pyHKIMOHUPOBAHUE DYKapUOTHUECKOU KieTku. [Ina3maTuueckas
MeMmOpana (razmaniemma). CTpyKTypa Mia3Matuueckoil MemoOpanbl. Tpancmopt
BELIECTB Yepe3 MIa3MaTHUYEeCKy0 MeMOpaHy: naccuBHbIN (1@ dy3usi, o0nerdy€HHas
mubdy3ust), akTUBHBIA (NEPBUYHBIA U BTOPUYHBIA AKTUBHBIA TPaHCIOPT).
[Honynponunaemocts MeMOpaHnbl. PaboTa HaTpuii-kanmeBoro Hacoca. JHIOLMTO3:
OUHOLMTO3, QarouuTo3. Dk301uT03. Knetounas crenka. CTpykTypa v (PyHKIIUU
KJIETOYHOM CTEHKHU pacTeHHi, rpruOoB.

Hutomna3ma. [uto3omne. Llutockenet. [IBmxenne uutomiazMbl. OpraHOUIbI
kjIeTkd. OqHOMEMOpaHHbIE OPraHOMAbI KIETKU: sHAoIIa3zMaTnyeckas ceth (JI1C),
annapatr [onbIXu, JM30COMBI, HUX CTpoeHWe U (GyHKUMH. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHoOMAO0B KIeTKH. CTpoeHHe TpaHyJIspHOTO PETHUKYIyMa.
Mexanuzm nanpaesnenus oenxos 6 IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUHBIX MeMOpaH. [magkuil (arpaHyJspHBIA) SHAOIIA3MATHYECKUN PETUKYIYM.
Cexperopnas ¢yHkuus annapara [onbaxu. Moougukayus Oenxkoe 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame Ionvodcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyosu pacturenbHbIX KieToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOWABI  KIETKHA:  MHUTOXOHAPHUM,  IUIACTHUJIBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumbuocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenre u (YHKIIUM MUTOXOHIpUU W 1uiactun. IlepBuuHsle,
BTOPUYHBIE U CIIOXKHBIE IIACTUABI (DOTOCUHTE3UPYIOIIUX YKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIINX PACTCHUM.

HememOpannsie opranounbl kieTku CtpoeHue u (QPyHKIIMH HEMEMOpaHHBIX
OpraHoOuJ0B KJIETKH. PuGocomsr. IIpomesicymounvie Qunamenmeol.
MukpodunameHTsl. AkmuHogvle Muxpoguramenmol. MBbIIEUHbIE  KIETKH.
AKmuno8ble KOMNOHEeHMbl HeMmblieuHblx Kiemok. MukpoTpyoouku. Kinetounsrit
neHtp. CrTpoeHwe U JBIDKEHHWE JKTYTHKOB W peCHUYeK. MUKpoTpyOOUKH
nuToriasmel.  LlenTpuons. beaxku, accoyuuposanuvie ¢ MUKpo@uiamenmamu u
muxpompybdouxamu. Momopnuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SIAPBIIIKA, UX CTPOCHUE U
bynakiuu. Sneprpiii  6enkoBbIii MaTpukc. I[IpocTpaHCTBEHHOE PpAaCMOIOKEHUE
XpOMOCOM B UWHTep(a3HOM snpe. Iyxpomamur u ecemepoxpomamur. bemku
XpOMaTHHA — THUCTOHBI. Jlunamuka s0epHOU 00010YKU 6 mumosze. Foephulil
mpancnopm.

Knerounsie BkiatoueHusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENbHOM, )KUBOTHOU, TPUOHON).

JdemoHcTpanumn



Ioptpersr: K.C. MepexkoBckui, JI. Mapryinuc.

Tabmuiet U cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpocHwme
KUBOTHOW  KJIEeTKW», «CTpOGHHE  pAaCTUTEIBHOW  KJIETKW», «CTpoeHue
MUTOXOHAPUMY, «Sapo», «CTpoeHne MPOKAPUOTHICCKON KICTKN.

OOopyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIpPENapaThl PacTUTCIHHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KIETOK.

Jlaboparopnass pabGora «l3yueHwe CTpO€HHS KJIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IIpakTnuyeckas padora «/3yueHne cBONCTB KJIETOUHONH MEMOPAHBI».

JlabopaTopHas pabora «VccienoBanue MmiasMonn3a U JEMia3Moiu3a B
PaCTUTEIIBHBIX KICTKAX).

IpakTuyeckas padora «3yueHne ABUKCHUS IUTOILIA3MBI B PACTUTEIBHBIX
KJIETKaX.

Tema 6. O0OMeH BellecTB U NMPeBpallleHle JHEPTHH B KJIETKe

AcCCUMUIIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTaboym3Ma. Tumsl oOMeHa
BEIICCTB: aBTOTPO(HBIA W TeTepOTPO(HBINA. YdYacThe KHUCIOPOJa B OOMEHHBIX
nmpoiieccax. OHepreTuueckoe obecrieueHue KieTKku: TmpeBpamnienue ATD B
oOMEHHBIX TIporeccax. DepMEHTATUBHBIA XapakTep peakIuid KICTOYHOTO
meTabonuzma. DepMeHThl, WX CTPOCHHE, CBOWCTBA U MEXaHU3M JIEUCTBHUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHMYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHl M OENKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InyHbIX (PAKTOPOB.

[lepBuyHBIA CHUHTE3 OpPraHUMYECKUX BEHIECTB B KieTke. DOTOCUHTES.
AnoxcuceHHbll U OKcueeHHwlll omocunme3 y Oaxmepuil. Ceemocobuparoujue
nUSMeHmbl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Poiab XJIOpoIIacToB B Impoliecce
dboTocunTe3a. CBeroBas u TeMHOBas pa3pl. omoodvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IlpoaykTuBHOCTH (hoTOCHUHTE3a. BiusHue pa3nuvHbIX (aKTOPOB HA
cKkopocTh (poTocuHTe3a. 3HaUeHHE (POTOCHMHTE3A.

XEeMOCHHTE3. Paznoo6pazue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIUPYIOIIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HaYCHUE XEMOCHHTE3a.

AnaspoOHbie opranu3Mbl. Buasl Opokenus. I[IpomykTel OposkeHHS M HX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YyAUTEIH O0JIC3HEH.

AdpoOHBIE OpraHu3MBl. Orarbl DYHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNbHBIN 3TaIl. [ THKOINU3 — OECKUCIOPOIHOE PACHICINICHUE TITFOKO3BI.

buonornueckoe okucieHUe, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax omomorndeckoro okuciaeHus. [{uknmnyeckue peaknnn. OKUCIATETEHOE
bochopunmpoBanue. Inepeus memopanno2o epaouenma npomonos. Cuumes ATD:



paboma npomonnoti AT@-cunmaswi. [IpenumyniecTBa a3poOoHOro myTu oOMeHa
BELLECTB Nepel aHadpOOHbIM. D()PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JdemoHcTpanuun

Ioptpersr: Ix. Ilpuctimn, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Onrenerapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DOTOCUHTE3», « IHEPreTUYECKUl 0OMen», «bruocunres
oenkay, «CtpoeHue pepMeHTa, «XEMOCUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pYI0BaHUE SISl IPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «/3ydeHue KaTaTUTUIECKON aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMusia3bl WK KaTajaasbl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCIICTUICHUS
MEPOKCHUIA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopHass pab6ora «CpaBHeHHME TIporiecCOB  (OTOCHMHTE3a W
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacneancrBeHHass uHGOPMALUSA M peajnM3alusa e€é B KJIeTKe

Peakniuu matpuyHoro cuntesa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKITUIX
MaTpPUYHOTO CUHTe3a. Peanuzanus HaciencTBeHHOU nHpopmaruu. ['eneTnueckuit

KO, ero cBoMcTBa. Tpanckpunuus — mMarpuuHbld cuHTte3 PHK. IlpuHmurms

TPAHCKPUMIMU: KOMIIJIEMEHTAPHOCTh, aHTUIIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemke. Hexooupyrowue PHK.

Tpancmsiius u e€ stanel. Yuactue TpancnoptHbix PHK B Onocunrtese 6enka.
VYcnoBust OuocuuTeza Oenka. KomupoBanwe amuHOkucioT. Ponb pubocom B
O6uocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
OPOKAapUOT U 3YKapHOT. Perynsdius akTUBHOCTH T€HOB Yy MpokapuoT. ['mmoresa
onepona (®. XKako6, XK. Mano). MozrexynapHnvie mexanuzmvl IKCNpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynsayuu pabomel 2enog. Perynsannus oOMEHHBIX
MPOLIECCOB B KJIeTKe. KieTouHblli romeocTas.

Bupycel — Hekierounbie (hOpMBI )KU3HU M 0OnHraTHbie napa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Ku3HeHHbIU YUK
JIHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, obaxmepuoghaeos.
Obpamnas mpanckpunyusi, peeepmasa, unmezpasa.

Bupycnsie 3a0omeBanus 4enoBeka, xuBoTHbIX, pactenuii. CITN], COVID-19,
COIMaIbHbIE U MEUIIUHCKUE MPOOIIEMBI.

buoungopmamura: unmespayua u ananuz dorvuux maccusos («bigdatay)
CMPYKMYPHLIX OUoI0cUYecKux oanHvlx. Hanomexnonoeuu 6 buonocuu u meouyume.
lpoepammupyemvole hynxkyuu 6enxos. Cnocobwvt 00cmasKu 1eKapcme.



JdemoHcTpanuun

IHoptpersr: H. K. Konsnos, JI. . UBanOBCKUI.

Tabmuuel u cxemsl: «buocunres 6enkay», «l'eHeTnueckuil Koa», «Bupycoe»,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3naHne MOJEIN BUPYCA.

Tema 8. ’KusHeHHBbIH UK KJIETKH

Knerounslii 1uki, ero mnepuoabl M peryimsiuus. Murepdaza u MHTO3.
Oco0OeHHOCTH TMpOLIeCCOB, MpOTeKaromuXx B uHTepdaze. IloaroroBka KieTku K
nenenuto.  I[lpecuntetndeckuit  (MOCTMUTOTUYECKUM),  CHHTETUYECKUH U
NOCTCUHTETUYECKUM (TPEMUTOTHUECKHI) epruoabl HUHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemmkanums. Ipunnuner permmmkanuun JITHK:
KOMIUIEMEHTApHOCTb,  MOJIYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUIEIBbHOCTD.
Mexannsm perummkauuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TenmoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTum. JIumiaougHeiii u
rariouAHbld  Habopsl  XpoMocoMm. ['omonorumunble Xxpomocombl. [lonoBbie
XpPOMOCOMBI.

Jlenenue kneTku — MuTo3. CTaiuy MUTO3a U MPOUCXOISIIINE B HUX ITPOIIECCHI.
Tunsl muto3a. KaprokrnHes u uuToKnHE3. bronornyeckoe 3HaueHue MUTO3a.

Perynsuusa mutoTmyeckoro nukia kiuetku. [Iporpammupyemasi KieToudHas
rudesnp — arnomnTo3.

Krnerounoe snpo, XpoMOCOMBI, (YyHKIIMOHAJIbHAsI T€HOMHKA. MexaHuzmbl
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau xiemok. «l{ugposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuun

Tabmumpl 1 cxembl: « KHU3HEHHBIH UK KIETKH», «MuTo3», «CTpoeHue
xpomocom», «Pemmukamusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTpenapaThl: «MHUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopuas pa6ora «Habmonenne MuTO3a B KJIETKaX KOHUYMKA KOPEIIKa
JTyKa (Ha TOTOBBIX MUKPOIIpENapaTax)y.

Tema 9. CTpoenne u pyHKIIUM OPTraHU3MOB

buonoruueckoe pazHooOpazue OpTraHHU3MOB. OnHOKIETOUHbIE,
KOJIOHUAJTbHbIE, MHOTOKJIETOUHbBIE OPTaHU3MBbI.

Oc0OEHHOCTH CTPOCHUS U )KU3HEACATEIIPHOCTH OTHOKJIETOYHBIX OPTaHU3MOB.
Bakrepuu, apxeu, OAHOKJIETOUHbIE T'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrue
npoTtucThl. KonoHHaIbHBIE OPraHU3MBI.



B3aumocCBsA3p 4acTed MHOIOKJIETOYHOIO OpraHus3ma. TKaHU, OpraHbl U
cucteMbl opraHoB. OpranusMm Kak enuHoe nenoe. ['omeocras.

Txanu pacrenuid. Tumbl pacTUTENbHBIX TKaHEW: 00pa3zoBaTeibHas, MOKPOBHaS,
MpOBOJALIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOEHHUs, (QYHKUUH U
PACIIOJIOKEHHS TKAHEW B OpraHax pacTeHUM.

TkaHM KMBOTHBIX M 4YEJNOBEKA. THIIBI KMBOTHBIX TKAaHEU: SMUTEIHAJIbHAS,
COCIMHUTENIbHAS, MbllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHus, (YHKUUA U
PACIIOJNIOKEHHS TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE W TE€HEpAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U
CUCTEMBI OPTraHOB KMUBOTHBIX U UyeJ0BeKa. OYHKIIMH OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pacrenmii. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIil U BHYTpeHHHUI ckeneT. CTPOCHUE U TUTIBI
COCJIMHEHUS KOCTEM.

JIBU)KeHHEe  OpraHu3MoB.  JI[BHKEHME  OJHOKIETOYHBIX  OPraHU3MOB:
amME0OMIHOE, JKTYTUKOBOE, PECHHWYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX PACTECHUM:
TPONM3Mbl M HACTUM. JIBMIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblieyHas cucreMa. Peduiexc. CkeneTHble MBI U UX padoTa.

[Turanune oprann3mMos. [lorionieHre BoApl, yriaeKUCIOro ra3a i MUHEPAJIbHBIX
BCIIECTB  pacTeHussMU.  lluTtaHue  KUBOTHBIX. BuayrpunonoctHoe  wu
BHYTPHUKJIIETOYHOE NuuIeBapeHue. lIuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
NUIIEeBapUTENbHOro Tpakra. [IumesaputenpHble kene3bl. [lnmeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. [[pixanue pacteHuit. [[pixanue sxuBoTHBIX. Juddyzus
ra3oB uepe3 NOBEPXHOCTh KIIETKU. KoxxHOe npixaHue. /[pIxaTenbHas NOBEPXHOCTD.
XKabeprnoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUS JIETKUX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHass cucTteMa uesioBeka. MeXaHu3M BEHTWIIUMM JIETKUX Yy NOTUL U
MIIeKONHUTatoMX. Perynsamus npixanus. J{pixaTenbHble 00bEMBI.

TpaHcOpT BEIIECTB y OPraHU3MOB. TpPAHCIIOPTHBIE CUCTEMBI PACTECHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOocHas cucrema U €€ Oprassl.
KpoBeHocHast cuctema II03BOHOYHBIX JKMBOTHBIX UM 4enoBeka. Ceparue,
KPOBEHOCHBIE COCyIbl U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIIOLHOHHBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHON CHUCTEMBI MO3BOHOYHBIX XUBOTHBIX. PaboTta
cepaua u €€ perymisanus.

Brinenenue y opranu3moB. Beinenenue y pacteHuil. Beiienenue y KUBOTHBIX.
CokparutenbHbie Bakyoiu. Opranbl BblaeneHus. DunbTpanusi, CeKpeuus Hu
oOpaTHOe BcacblBaHHME KaK MEXaHU3Mbl pabOThl OpraHoB BblAeNeHUA. CBs3b
MIOJIOCTH TEJIA C KPOBEHOCHOW M BBLICIMUTEIBHOW CHUCTEMaMH. BeiaeneHue y



MMO3BOHOYHBIX JKHUBOTHBIX M uenoBeka. [louku. CTpoeHne u (yHKIIMOHUPOBAHUE
He(poHa. OOpa3oBaHHE MOYH Yy YEIIOBEKA.

3amuTa y OpraHu3MoOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil U MUCTHI MPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUYHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3aluThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HUX NIPOU3BOJHBIE.
3ammura opraHusMa ot OosesHeil. UMmyHHas cuctema uenoBeka. KieTouHbldlt u
IYMOpPAJIbHBIH UMMYHHUTET. BpoxaéHHBIN U TpUOOPETEHHBIH crenuduuecKuil
UMMYHHUTET. Teopusi KjIoHaNbHO-cenekTuBHOro ummynutera (I1. Opnux, @. M.
bepuer, C. Tonerara). BocasiutenbHble OTBETHI OpraHu3MOB. Posib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00I€BaHUI.

Paznpaxxumocts u  perynsiuusi |y OpranusmoB. Paznpaxkumocts y
OJTHOKJIETOYHBIX OPraHu3MoB. Takcuchl. Pa3npaxkuMoCTh U perymisiius y pacTEHUM.
PocTtoBbie BelllecTBa U UX 3HAUYCHUE.

HepBHas cucrema u pedrekTopHas peryisius y KUBOTHbIX. HepBHas
cucTemMa U €€ OT/IeJIbl. DBOIIOIMOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
KUBOTHBIX. OTIEnbl TOJIOBHOTO MO3Ta IO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednexkTopHas ayra. be3ycioBHbIE U yCIOBHBIE pe(IICKCHI.

['ymopanibHas perynsius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
XKene3pl SHAOKPUHHOW CHUCTEMBI M UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3anuMocCBs3b
HEPBHOMW U SHIAOKPUHHOU cucTeM. [ mnoranamo-runodusapHas cucrema.

JdeMoHCcTpamuun

[Toptper: U. 11. [TaBmos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmme», «OpraHbl UBETKOBBIX PACTEHUI,
«CucteMbl OpPraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHHE CTEOIS,
«CTpoeHHE JIMCTOBOW MJIACTUHKN», «TKaHU >KUBOTHBIX», «CKEJIET 4YelOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «J/lpixarenpHas
CUCTEMAY, «HepBHas CUCTEMAY, «Koxay, «MBpI11euHast CHUCTEMAaY,
«BpigenutenbHas cucremMa», «HIOKpUHHAs cucTeMa», «CTpOEHUE MBI,
«MmmyHuTeT),  «KHIIEYHOMOJIOCTHBIEY, «CxeMa  mOUTaHUS  PACTCHUIY,
«KpoBEHOCHBIE CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpPOCHHE THUIPHI»,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue A0XKJeBoro ueps», «HepBhHas
cuctema poio», «HepBHas cucrema nsarymkum», «HepBHas — cuctema
npecMmeikaromuxca»,  «HepHas  cucrema  nruny, «HepBHas — cucrema
MIeKonuTaonmx», «HepBuas cucrema uenoBekay, «Pedmexcy.

OGopynoBaHue: CBETOBOM MHUKPOCKOIN, MHUKPOIpENnapaThl OJIHOKIETOYHBIX
OPraHu3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU



HAaCEKOMBIX, WIJIOKOXXHUX, UBbIE AK3EMIUISIPbl KOMHATHBIX PACTeHUM, repOapuu
pacTeHUl pa3HBIX OTNENOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIECTHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrs Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOU EMKOCTH JIETKHX, MEXAHU3Ma
JIbIXaTEIbHBIX IBUKEHUN, MOJIETTU TOJIOBHOT'O MO3Ta Pa3IUYHBIX )KUBOTHBIX.

JlaGopaTropHuasi pabora «/3yueHue TKaHEH paCTCHUI».

JlaGoparopHasi pabora «3ydeHue TKaHEel KUBOTHBIX).

JlabopaTopHas padora «/3yueHue OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. Pa3MHoOKXeHNe M pa3BUTHE OPraHU3MOB

dopMbl Pa3MHOXKEHHUSI OpraHu3MOB: Oecrojioe (BKJIIOYasi BET€TaTHUBHOE) U
nojyioBoe. Buael  0ecrnonoro  pa3MHOKEHHUS: TOYKOBAHHUE,  CIOPYJISIINS,
dbparmenTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxeHue. [lonmoBble KieTKH, wWiau rametsl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
M€No3a M IIOJOBOrO mpouecca. Meno3 M ero MeCTO B JKMU3HEHHOM IHUKJIE
OpPraHu3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeE3Bl.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne © SMOpPUOHANIBHOE pa3BUTHE SKUBOTHBIX. (CrocoObl
OIUIONOTBOPEHUS: HApYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOT U — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 21A8HbBIX NPOOIEM IMOPUOTOSUU.
Konyenyusi mopgocenos u mooenu mopgoeenesa. Cramguum >MOpUOreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenume. Tumsl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposarnHoe OpooOnenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIMTAIONINX. 3apOBIIICBBIC JIMCTKH
(ractpynsinust). 3akiiajika OpraHoB M TKaHEU U3 3apOoIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTell pa3BUBAIOMICTOCS 3apoibimia (d3MOpUOHAIBHAS —WHIYKIIHS).
3aknagka IUlaHA CTPOCHUS JKMBOTHOTO KAaK  pe3yjbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BnusHue Ha SMOpPUOHAIBHOE pa3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pasButue xuBOoTHBIX. [locTamOpumoHanbHBIA Tepuon. [Ipsmoe u
HempsiMmoe  pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOUHBIX H
MMO3BOHOYHBIX UBOTHBIX. bBHOJIOrMYECKOEe 3HAYEHHE MPSAMOTrO M HEMPSMOro
pa3BUTHUA, UX PACHPOCTPAHEHUE B MpUpOAE. THUIbl pocTa >KUBOTHBIX. DakTopbl
PEryJsiliii POCTa )KUBOTHBIX U yenoBeka. CTaguu nocTIMOPHUOHATIBLHOIO Pa3BUTHUS



y ’KMBOTHBIX U 4esoBeka. [leproabl oHToreHes3a yenoBeka. CtapeHue u cMepTh Kak
OMOJOrNYEeCKUE MPOLIECCHI.

Pa3smHoxxenue u pasButue pacteHuid. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM IHMKJIe pacteHuii. Obpa3oBaHue CIOp B mpolecce Meiio3a. ['amerorenes
y pactenuid. OmI0A0TBOPEHUE U PA3BUTHUE PACTUTEIIBLHBIX OpPraHu3MoOB. J[BoliHOE
OTUIOJIOTBOPEHHE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUEe U PA3BUTHUE CEMECHHU.

MexaHu3Mbl pEeryssiliii OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptperst: C. I'. HaBamnn, X. IIIneman.

Tabmumbelt U cxeMmbl: «BereratnBHOe pa3MHOXeHHE», «THIBI OeCrosoro
pa3MHOXKEHUS», «Pa3MHOXEHHE XJIaMUAOMOHAJb», «Pa3dMHOXEHUE 3BIIICHBDY,
«Pa3MHOXeHne ruapby, «Menosy, «XpoMocoMbl», «I'ametorenes», «CtpoeHue
SUUEKIETKH U crepMmaTo3ousiay, «OCHOBHbIE CTaauu OHTOreHesa», «lIpsamoe u
HempsMoe pa3Butue», «Pa3Buthe Maiickoro xyka», «Pa3Butue capaHumy,
«Pa3BuTHe JATYLMIKW», «/BOWHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX PACTCHUN,
«CTpoeHne CeMAH OJHOJOJBHBIX U JABYAOJBHBIX pacTeHUN», « KU3HEHHBIM LMK
MOPCKOH KaItyCThl», «KU3HEHHBIN LUK MXa», < KU3HEHHBIN UK TATTOPOTHUKAY,
«KU3HEHHBIN ITUKJI COCHBIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpenaparbl SHIEKICTOK U
CIIEpMAaTO30M0B, Moeb «LIMKII pasBUTHUSA JIATYIIKU.

JlabopaTopHas padora «3yueHne CTpOeHHUs MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTuueckas padora «BbIABIEHUE MNPU3HAKOB CXOJCTBA 3apOIBILICH
IIO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas padora «CrpoeHHE OpPraHoB pPa3MHOKEHHUS BBICIINX
pacTeHHUN».

Tema 11. T'eneTuka — Hayka 0 HACJEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoOB

HcTopus craHOBICHUS U pa3BUTHS TCHETUKU Kak Hayku. Pabotel I'. Menpens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. KonerioBa, H. . BaBunosa, A. H. benosepckoro, I'. /[. Kapnieaenko,
10. A. ®unumuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE IPU3HAKW, JOMHHAHTHBIA M PELECCHUBHBIN
MpU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTASI JIMHUS, TUOPHUIBI, TCHOTHUII, (DEHOTHTI.
OCHOBHbIE =~ METOIbl  TEHETHKU: THOpPUIIONOTHYECKHM,  LUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKH.

JdemoHcTpanumn



[loptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basuiios, A. H. benoszepckuii, I'. [I. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuiibl 1 cxembl: «MeTo bl TeHETUKNY, «CXeMBbl CKPEIITUBAHUS».

JlabopaTtopnas pabdora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3axoHOMepHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHngens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeIUIeHUsT NPU3HAKOB. L[UTONOrnyeckue OCHOBBI
MOHOTHOPUTHOTO CKpelIMBaHus. [ umoTe3a YucTOThl raMer.

AHanusupyroniee ckpempanue. [IpoMexxyToUHbIN XapakTep HaciaeA0BaHUs.
Pacuiemnienre npru3HaKkoB PU HEMTOJIHOM JIOMUHUPOBAHUH.

JuruOpuaHoe ckpenuBanue. Tpetuii 3akoH MeHnzenst — 3aK0oH He3aBUCHUMOT0

HacleI0BaHus PU3HAKOB. [{uTonornueckre 0CHOBBI JTUTHOPUIHOTO CKPEIIUBAHHUS.
CuemnienHoe HacyenoBanue npu3HakoB. Pabotel T. Moprana. CuermieHHoe

HAaCJEJOBaHNUE T€HOB, HAPYUIEHUE CUEIUIEHUS MEXKJYy F€HaMH. XpOMOCOMHas
TEOPHsI HACJIEICTBEHHOCTH.

I'enetuka nona. XpoMOCOMHBIN MEXAHU3M OIpPEIEIEHUA Moa. AyTOCOMBI U

IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHslil U reTeporaMeTHbIi 1oJ. I'eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enorumn kak uenoctHas cucteMa. Ilnenorponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM aienu3M. B3auMoneincTBue HealIeNbHBIX TI'€HOB.
Kommniementaprocts. Onucras. [lonumepusi.

['eneTnUeCcKnil KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOIOTHYECKUX  TPOIIECCOB, TOBEIECHUS W  KOTHUTHUBHBIX  (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['eHeTHdyecKue acmeKTbl KOHTPOJS H
M3MEHEHHS HACJIeICTBEHHON NH(GOPMAIINH B MIOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuter u cxemsbl: «IlepBoiit U BTOpoit 3akoHbl Menaens», «Tpetuit 3akoH
Mengaens», «AHaIM3UpYROUIEEe CKpelrBaHuey», «HenmomHoe TOMHHUPOBaHHEY,
«CrietuieHHOE HAcJIeIOBaHWE TPU3HAKOB Yy Jpo3odwibl», «[eHeThka Tmoay,
«Kapuotunm  denmoBeka», «Kapuotun gpozodumibry, «KapuoTtum —OTHIIBDY,
«MHOXeCTBEHHbBIN aJieIn3M», «B3anMoaeiicTBue reHOBY.

ObopynoBaHue: MoOJeNb s JEMOHCTpAallMM 3aKOHOB €AMHOOOpa3us
rUOpHUIOB TIEPBOrO TOKOJICHUSI M paCUICIUICHUS MPU3HAKOB, MOJENIb IS
JEMOHCTPAlMH 3aKOHA HE3aBUCHUMOI'O HACJIEIOBAHUS MPU3HAKOB, MOJEINb JIs



JEMOHCTpAlMU CUEIJIEHHOTO HACIEIOBaHMs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKponpenapart: «Jpo3zodpunay.

IIpakTnueckas pabGora «l3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI.

IIpakTnueckas  paGora  «/3yueHue  pe3ynbTaTOB  AUTHOPHUIHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3akoHOMepPHOCTH H3MEHYMBOCTH

B3aumopeiictBue reHoTHHa W cpeabl Ipu  (GopMuUpoBaHUU (PeHOTHMA.
N3MenunBoCTh Mpu3HAKoB. KauecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. Bubl
U3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAS.

MopaudukanuonHas UW3MEHYMBOCTh. Ponb cpeasl B (hopMUpOBaHUM
MoAuGUKAITMOHHON M3MeHUYMBOCTH. HopMma peakuuu npuszHaka. BapuarmoHHbII
psn u BapuanuvonHas kpubas (B. Horanncen). CpoiicTBa MoaudUKaMOHHON
U3MEHUYHUBOCTH.

I'enoTunuueckass ”3BAMEHYUBOCTh. CBOKMCTBA TEHOTUITMYECKON N3MEHYMBOCTH.
Bunpl reHOTHIIMYECKON M3MEHYMBOCTH : KOMOMHATUBHASI, MYTaIIHOHHAS.

KomOunaTuBHasT M3MEHYMBOCTH. Mei03 W TOJIOBOM MpoIecC — OCHOBA
KOMOWHATHUBHON M3MEHYUBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3[aHUU
TreHEeTHYECKOro pa3HO00pa3us B Mpejiesiax OJJHOTO BUA.

MyTranuoHHass HM3MEHYMBOCTb. BuHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUMPOBAaHHbIE MyTauuu. SnepHble U
qUTOIUIa3MaTHdecKkue MyTanuu. CoMaTH4ecKHe M MOJIOBbIe MyTauuu. [IpuduHbl
BO3HUKHOBEHUs MyTauuil. MyTrareHel ¥ WX BIUSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIecca. 3aKOH TOMOJOTHYECKUX PSAJI0B B
HaciencTBeHHo m3MeHunBocTy (H.M. BaBwior). BHesaepHas HM3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onucenemuxa u 9NUSEHOMUKA, pOJb SNUSEHeMUYeCcKUx @dakmopos &
HAac1e008aHUU U USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Noranncen, H. Y. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY, «MoaudukaruoHHas
H3MEHYHUBOCTHY, «KombOuHaTHBHAs U3MECHYHUBOCTBY, «Meiio3»,
«OmnogoTBopeHuey, «I eHeTnueckre 3a00eBaHMUs YeIOBeKay, «BUIbI MyTauiiy.

O6opynoBaHue: XUBbIe W TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PaCTEHUH,
pucysku (pororpadun) KUBOTHBIX C Pa3TUYHBIMHA BHJIAMHA U3MEHYUBOCTH.

JlaboparopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIMOHHON W3MEHUMBOCTU. [locTpoeHue BapuaAllMOHHOTO psila W
BAPHALMOHHOUW KPUBOII».



IIpakTnueckas padora «Myrtauuu y JApo3oduibl  (Ha  TOTOBBIX
MUKpOIpPENnapaTax)».

Tema 14. I'eHeTuka 4ejioBeKa

Kapuorun uyenoseka. MexayHapoaHas MporpaMma HCCIEAOBAHUS T€HOMA
yejaoBeKka.  MeToabl  M3y4YeHMsT TE€HETHMKM  YEJIOBEKA:  T'€HEaIOrMYECKUH,
OJIU3HCIOBEIH, LIMTOT€HETUYCCKUM, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpemMeHHOe ONpeACIICHUE TE€HOTHUIA:
MOJJHOT€HOMHOE CE€KBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[111P-ananu3a. HacnencTBeHHbIe 3a00JieBaHUs YeloBeKa. [ eHHbIE U XPOMOCOMHBIE
OoJie3HU uYesloBeKa. bOJEe3HM C HACIEICTBEHHOM MPEApacroioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKOW T€HETUKU B MPEAOTBPALICHUN U JICYEHUU T€HETHUYECKUX
3a00JeBaHNi 4YeoBeKa. MeauKo-reHeTUYecKoe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHSITHE «T€HETUYECKOTO rpy3a». ITUYECKUE ACMEKThl UCCIEIOBAaHUN B
00J1acTi peaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (akTOpbl TMOBBIIEHHOW YYyBCTBUTEIBLHOCTH YEJIOBEKAa K
bU3UYECKOMY U XMMHUYECKOMY 3arps3HEHUI0 OKpYXKarolie cpenpl. ['eHeTndeckast
PEAPACIIONONKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JdemoHcTpanumn

Tabmuuel u cxembl: «Kapuotun udenoBeka», «MeToabpl M3yYeHUS! TEHETHKHU
yesioBekay, «['eHeTnueckue 3a00IeBaHUs YETTOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHONY.

Tema 15. Cestekunsi OpraHu3mMoB

JlomecTuKamus 1 cesieKuus. 3apOkKIECHNUE CEJIEKINU U JOMECTUKALIUU. Y UYEHUE
H. W. BaBunoBa o IleHTpax MNpPOUCXOXKJICHUS M MHOr00Opasus KYyJIBTYPHBIX
pactenuii. Ponb cenekuuu B CO31aHNKM COPTOB PACTEHUI U OPO )KUBOTHBIX. COpT,
opoJa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSJIOB B HACJIEICTBEHHON U3MEHUYHUBOCTH
H. W. BaBumnosa, ero 3Ha4eHUE )11 CEICKIIMOHHON PabOTHI.

Metoasl ceneKImoHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA U
WHJAUBUIYaIbHBIN. DTarel KOMOWHAIIMOHHON CCJICKIIUU. HUcnrwiTanue
mpou3BoAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIEHKU
¢dbeHnoTHma MOTOMCTBa M 0OTOOP IO TEHOTHUITY ¢ oMokl aHammza J{HK.

NckyccTBeHHBIM ~ MyTareHe3  Kak  METOJI  CEJICKIIMOHHOM  paOoThl.
PannanOHHBIN M XUMUYECKAN MYyTareHe3 KaKk MCTOYHHUK MYTAlMN y KYJIbTYPHBIX
dopm opranuzmoB. lMcmonb30BaHHME TEHOMHOTO PEAAKTUPOBAHHUS W METOJ/OB
pekomOuHanTHbIX JJHK a1st monydyenuss ucxonHoro matepuaia sl CEIeKIHH.

[Tonyuenue MOJUIITIOUAOB. BnayTtpuBnnoBas ruopuIn3aIus.
bnuzkopoacTBeHHOe  ckpeniuBaHue, WiaM  uUHOpuauHr.  HepoacTBeHHoe
CKpelllMBaHue, Wik ayTOopuauHr. l'erepo3uc u ero npuuuHbl. Mcnonab3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudpuausanus. [Ipeononenue Oecruionus



MEXBUJOBBIX THOPUIOB. JJOCTHKEHHS CENEKIMU PACTEHUI U )KUBOTHBIX. «3en1éHas
DesONOYULY.

CoxpaHeHME U U3yUEHNE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUN U UX
JUKUX POIUYEH NIl CO37aHUsl HOBBIX COPTOB U THOPUAOB CEIbCKOX035UCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaumenue u ynpasieHue 2eHeMmudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX  JCUBOMHBIX 6 Yeaiax YAVYUleHUs
Cyuecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUU U KPOCCO8, 8 MOM YUCle C
NPUMEHEHUEM COBPEMEHHBIX MemOo008 HAYYHBIX UCCIe008aHUL, NepedosbiX uoel u
NepCneKmuGHbIX MexHOoI02UL.

JdemoHcTpanumn

[Toptpersl: H. . BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. I1.
JIykpanenko, b. JI. Acraypos, H. bopinoyr, /I. K. benses.

Tabmuipl u cxembl: «L{eHTpBI TPOUCXOKIESHUSI 1 MHOTOOOpa3Hs KYJIbTYPHBIX
pacTeHuil», «3aKOH IOMOJIOTUYECKHX PSAOB B HACIEICTBEHHON N3MEHUYMBOCTHY,
«Metoapl cenexkiuny, «OTnanéunas rudpuauzanus», «MyTtaresesy.

JlabopaTopHas padora «/3ydyeHue cOpToB KyJIbTYpHBIX PACTEHHI U MOPOJ
JIOMAIITHUX KUBOTHBIX .

JlaGopaTropHasi padora «/3yueHre METOJI0B CEJEKIIMU PACTEHUI.

IIpakTuyeckas padora «IIpuBUBKa pacTEHUI».

Ikekypceusi «OCHOBHBIE METOIBl M JOCTHXKEHHS CEIIEKUUMU PACTCHUN U
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHLUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATEbHBI YYaCTOK, B TEIUIMYHOE XO34WCTBO, B JIaOOpaTOPUIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo/jiorusi 1 CHHTETHYECKAs1 OHOJIOTHS

OOBEKThI, HMCTHOJb3yeMble B OMOTEXHOJIOTMH, — KIJIETOYHBIE U TKAHEBHIE
KyJIbTYpHI, MUKpPOOPTaHU3MBI, ux XapaKTEpPUCTHUKA. TpanuumonHas
OMOTEXHONOTHA:  XJIeOOoMeueHrne, TMOIyYeHHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BuHOAeNnne. Mukpobuonorudeckuid cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX
TexHojorui. [IpousBoacTBo GenKa, aMUHOKUACIOT U BUTAMHHOB.

Co3nanue TEXHOJOTHl M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS T€HOMOB C LEJBI0 MOJIYUYECHUSI OPTaHU3MOB U MX KOMIIOHEHTOB,
coJieprKaIliX HE BCTPEUaOIIUecs: B IPUPOie OMOCUHTETUYECKUE MyTH.

Knerounass unxkenepus. MeToapl KyJbTypbl KIETOK U TKAHEW PACTEHHMU H
KUBOTHBIX. Kpmobanku. Comarudeckas THOpUIM3ANMS ¥  COMATHYCCKHMA
smOpuoreHe3. lMcmonb3oBaHue TaluioWoOB B CeNeKIUH pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHAIbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKLHs
SUUEKIETOK U KIIOHUPOBAHUE KXUBOTHBIX. METOA TpaHCIUIAHTALlMU SIIEP KIIETOK.



Texnonozuu 0300po6aeHUSA, KYTbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHOICEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass YW TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha U
KoHCcTpyupoBaHue pekoMOuHaHTHBIX [IHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTH>KEHUS U IEPCTIIEKTUBBI XPOMOCOMHOM Y TEHHON MHKEHEPUH. DKOJIOTNYECKHE
U ATUYECKHE MPOoOJIeMbl TEHHOU UHKEHEPHH.

Menuuunckue 6uorexnonoruu. [loctrenoMuas nudposas meaununa. [1LP-
JIUArHoCTUKa. MeTaOoJOMHBI aHanu3, TEHOLEHTPUYECKUH aHajau3 IMpOTeoMa
YeJoBeKa U OLEHKHU COCTOSHHUS €ro 340poBbi. CIONb30BaHME CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Oumoumkenepuss s pa3pabOTKU
(yHIaMEHTaIbHbIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETaHHMEM TEXHOJOTUU TPEXMEpHOro OMONMpUHTHHra U ckad@oiaguHra
JUIS peLIeHUs 3a71a4 [IEPCOHAIM3UPOBAHHON MEIULIMHBI.

CozniaHre BEKTOPHBIX BAaKIMH C II€JIbI0 OOecreyeHus: KOMOMHUPOBAHHOMN
3amuThl OoT Bo3Oyautened OPBU, ycTaHoBieHHE MOJEKYISAPHBIX MEXaHHU3MOB
¢ynkumonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINMACHBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabnuup! u cxemsl: «/cnonbp3oBaHe MUKPOOPTaHU3MOB B IMPOMBIIIIIEHHOM
IPOU3BOACTBEY, «KileTouHas nHKeHepus», «I'eHHas UHXKEHEPUD».

JlaGoparopHas padora «/3yueHre 00bEKTOB OMOTEXHOIOTUNY.

IIpakTnuyeckas padora «IlonmyueHne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

IKCKypcHusi «DHOTEXHONOrMST — Ba)KHEWINAs MNPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOCTBO )».

11 KIIACC

Tema 1. 3apoxknaenne W pa3BUTHE 3BOJIIHMOHHBIX MPEACTABJICHUN B
Oonosioruu

OpomonmonHas Teopust Y. JapBuna. I[IpeAnochlIKM BO3HHUKHOBEHHUS
napuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. /[apBuHa.

JIBr>Kymue cuiabl 3Boionuu BUAoB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBIM OTOOD).

Odopmiienne cuaTeTHYeckor Teopun dBomtonmu (CTD). HelTpanbhas
Teopus dBomonuu. CoBpeMeHHas  JBOJIIOIIMOHHAs  Ouoyiorus. 3HA4YCHHUE
HBOJIIOITMOHHON TEOPUHU B (HOPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuun



Iloptpetsl: Apuctorens, K. Jlunnen, K. b. Jlamapk, O. XK. Cent-Unep, XK.
Kroswe, Y. [Japsun, C. C. UerBepukos, WU. W. llImansraysen, Jx. Xonaein, . K.
benses.

Tabmuue! u cxemsl: «Cuctema xxuoi npupo sl (o K. JIunuero)», «Jlectouna
XKUBBIX cymecTB (o Jlamapky)», «MexanuzMm (GopMUpoBaHUs MPUCTIOCOOICHUN Y
pacTeHuil u *kuUBOTHBIX (110 Jlamapky)», «KapTta-cxema mapipyra myremectsus Y.
HNapsuna», «Haxonku Y. JlapBuHa», «Dopmbl OOprOBI 3a CYIIECTBOBAHUEY,
«Iloponbl rony6Gei», «MHorooOpaszue KyiIbTypHbIX (opM KanmycTb», «Ilopossl
JOMAIIHUX XKUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUIOB (1o Y. JlapBuny)»,
«CxemMa COOTHOILIEHMS NBWXKYIIMX CHJI DSBOMIOLMN», «OCHOBHBIE IOJOKECHUS
CUHTETUUYECKOU TEOPUHU IBOJIIOLIUN.

Tema 2. MukpodBoIIOIUSA U €€ pe3yabTaThl

[Honynsuus Kak sa€MEHTapHasl €aMHULA HBOMIOUUA. COBpEMEHHBIE METOBI
OLICHKM TE€HETUYECKOTO pa3zHooOpa3us W CTPYKTypbl nomyisuui. V3meHnenue
reHopoHIa TOMYJSIUMU KAaK DJIEMEHTAPHOE DHBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPHI (IBMXKYIIHME CHIIBI) S3BOJIOUMUA. MyTallMOHHBIN
npouecc. KomOunatuBHasi u3MeHYHMBOCTh. [Jlpeiidp reHoB — ciyyaiiHbie
HEHAaINpaBJIeHHbIC U3MEHEHMSI YaCTOT ajljiesiel B Monyasauusax. I¢p¢GeKkT OCHOBATEIS.
Opdexm bymvinounoeo copaviuka. CHudcenue ceHemuuecko20 pazHoo0OpaA3UsL:
npuuunsl u creocmsus. llpossnenue s¢ppekma Opeiigha 2ero6 6 6ONLUWUX U MATBIX

NONYNAYUSX. Murpauumu. N3onsamus TTOITYJISIIIAM: reorpadudeckas
(mpocTpaHcTBeHHas1), Ouonorudeckas (penpoayKTHUBHAs).
EcrectBennsiit  oTOOp — HampaBisoomui  (HakTop SBOIOIUUA. DOpPMEI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMK, CTAaOWIM3UPYIONIMNA,  pa3pbIBarONIUN
(mm3pyntuBHbii). [lomoBoit oT6op. BO3HMKHOBEHHE M 3BOJIIOIHUS COIHATBLHOTO
NOBEJEHUS JKUBOTHBIX.

[IpucnocoONIEeHHOCTh  OPraHU3MOB  KaK  pe3yJibTaT  MHKPOIBOIIOLHUU.
BoznukHOBeHME MprCIOCOOTIEHUH Y opraHu3MoB. ApoMop(o3bl U UANOATATITAIIUH.
[Tpumeps! mpucnocobieHnit y opranu3mMoB: Mopdoaoruyeckue, Gu3nonrornieckue,
OnoxumMudeckue, moBeJeHYeCKue. OTHOCUTENBHOCTh  MPUCIOCOOJICHHOCTU
OpraHU3MOB.

Bun, ero xputepuum u cTpykTypa. BupooOpazoBanue kak pe3yinbTaT
MUKPOIBOMIONMHU. M3omsmus — kimtodeBor (aktop BumooOpazoBanus. [lytu wu
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduueckoe),
CHMITAaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumonAU3aIys,
rubpuanzanus). JMuTeTsHOCTh IBOMIOIMOHHBIX MMPOIIECCOB.

MexaHu3mbl OpMUPOBAHUSL OMOJOTHYECKOTO pa3HOOOpa3Hsl.



Pounb 3BOMIOLMOHHOM OMONOrUH B pa3palOTKEe HAYYHBIX METOJOB COXpaHEHUS
O6uopazHooOpa3usi. MHUKPOIBOJIONUS U KOIBOJIOLHUS TApa3UuTOB M HUX XO3SIEB.
Mexanu3Mbl pOpMUPOBAHUSL YCTOMUMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmuupl u cxembl: «MyTanuoHHass H3MEHYUBOCTHY, «llomynsuuonHas
CTPYKTypa BHla», «CxeMa MposBieHUs 3akoHa Xapau—BalinOepray, «/IBumxyuiue
CWJIBl HBOJIIOLIMMY, «IKOJOTUYECKAs] U30JALMS MONYJIALMA CeBaHCKON (openny,
«["eorpaduyeckast U30Js1KS JIUCTBEHHUIIBI CHOMPCKON U JTMCTBEHHUIIBI 1AYPCKOM»,
«ITonynsiiIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB M XKepTB», «Cxema nencTBus
ecTecTBeHHOro oTOopa», «Dopmbl 60pbOBI 3a cyliecTBoBaHUE», «HIYCTpUanbHbIM
MenaHu3m»,  «KuBble  uckomaemble»,  «IIOKpOBUTENBCTBEHHAass  OKpacka
KUBOTHBIX», «IIpenynpexnaromas okpacka >KUBOTHBIX», «DHU3HOIOTHYECKHE
apantaiuny, «lIpucnocoblieHHOCT, OpPraHu3MOB H €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buna», «Bunei-nBoitnukny, «CTpykTypa Buja B mpupozae», «Crnocoos
BU1000pa3oBaHusy, «I'eorpaduieckoe Bug000pa3oBaHre TPEX BUIOB JIAHBIIICH,
«IKOJNIOruYecKoe BUA000pa30BaHUE BUIOB CUHHI, «[lomurimonabl pacTeHHi»,
«KarmycTHO-peAeUHBIN THOPHIY.

ObopynoBanue: repOapuu pacTeHUH, KOJUIEKIIUM HACEKOMBIX, Uy4ella NMTULl U
3Bepel ¢ MpUMepaMu pa3IMYHbIX PUCIOCOOJIEHUH, Yydesa NTUILl U 3BEpel pa3HbIX
BUJOB, TrepOapuu pacTeHHH OJM3KUX BHJIOB, OOpPa30BaBLIMXCA PA3IUYHBIMU
crocobamu.

JlabopaTopnas pab6ora «BpisBiIeHHE H3MEHYMBOCTH Y 0COOEH OTHOTO BUIAY.

JlabopaTopHas padorta «IIprucmoco6neHus OpraHu3MoOB U UX OTHOCUTEIbHAS
11e71€CO00Pa3HOCThY.

JlaGopaTtopuas pabora «CpaBHeHHE BHIOB 1O MOPGHOIOTHUECKOMY
KPUTEPHION.

Tema 3. MakpodBoIOIUSA U €€ pe3yabTaThI

Mertonbl  uM3ydeHHs  Makpol3BOJOLUHU. [laneoHTOIOrMYecKHe  METOJbl
u3ydyeHuss odBoiouud. llepexomusie ¢GopMbl U (UIOrEHETUYECKUE  PSJIbI
OpraHU3MOB.

buoreorpaduueckre Meronsl u3ydeHus sBoitouuu. CpaBHeHue (iaopsl u
(dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnn. Bunsi-
SHAEMUKHU U PEJIUKTBHI.

OMOpPHUONIOTHYECKHE U CPaBHUTEIHbHO-MOP(OIOTHIECKHE METOAbl M3YYEHHUS
IBOJIIOLMHU. ['€HeTHYecKMe MEXaHWU3Mbl 3BOJIIOLMM OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE U  AHAJOTWYHBIE  OpPraHbI.
PyaumenTapHbie Opransl U ataBU3Mbl. MOJEKYISIPHO-TEHETHUECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOIbl U3yUCHUS HBOTIONNH. | OMOTOTHYHBIE
reHbl. COBpEMEHHBIE METO/IbI TOCTPOCHHUSI (DUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMIONUU. [IpuHyun cmensvl GyHKYuUl.
HeobGpatumocTs 3Bostonuu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
ABOJTIOLIHH.

JdemoHcTpanumn

[Hoptpets: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabmuipl U cxembl: «DUITOTCHETUYECKUUN P JIOMIAAn», «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punnodputs»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HBI 3emiumn», «Jlpelid KOHTHHEHTOBY,
«Penukthl»y, «HawanpHble CTaguu SMOPHOHANBHOTO  PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE ¥ aHAJOTUYHBIE OpraHb», «PyIuMeHTH,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IUMIIaH3e», «[J1aBHBIC
HaIpaBJIEHUS IBOJIIOIUNY, «OO0IIMEe 3aKOHOMEPHOCTH IBOJIFOIIAN.

O6GopynoBaHue: KOJIJIEKIIUU, TepOapuu, MYJSKU HUCKOMAeMbIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUICKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaeHue U pa3BuTHe )KU3HU HA 3eMJie

Hayunple THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emie. AOWOreHes u
naHcrepMusi. /JJoHaydHble TPENCTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ OpOoBEpKEHUE onbiTamu .
Penu, JI. Cmannannanw, JI. [1acrepa. [IporcxokaeHue >Ku3HU U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tanbl HEOPTraHUYECKOU ABOJIIOLIU Y. [Imanerapnas
(reosoruueckasi) SBOJIOINUA. XUMUYECKas dSBOJIONUSA. AOWOTEHHBIH CHHTE3
opraHnyeckux BemiectB U3 Heopranudeckux. Ombir C. Mwuiepa u I'. HOpu.
O6pazoBanue nmoaumepoB U3 MmoHomepoB. KoanepBatnas runoresa A. M. Onapuna,
runote3a nepBuyHoro OymboHa JIx. XonaeidiHa, TreHeTwdeckas rumore3a [
Ménnepa. Pubosumsr (T. Yex) um rumoreza «mupa PHK» V. T'unbGepra.
dopmupoBaHre MEMOPaH U BOSHUKHOBEHUE MPOTOKICTKH.

Ncropus 3emiin 1 MmeTobl €€ n3yueHus. MckonaeMble OpraHu4ecKre OCTaTKU.
['eoxpononorust u €€ meronsl. OTHOCUTENbHAS U a0COJIOTHAsT T€OXPOHOJIOTHS.
['eoxpoHosornueckas mkana: 30Hbl, 3Pbl, IEPUOJIbI, FTTOXH.

Hauanpabpie 3Tanbel oprannueckoud sBosrouuu. [losBneHne u 3BoOOLHS
MEPBBIX KJIETOK. DBOMIONUS MeTabonmm3Ma. BO3HMKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJoT TEPBBIX HA 3emiie COOOIIECTB.
CrpomaronuTsl. [IpokaproThl U 3yKapuOTHI.



[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOMIOLMOHHOE MTPOUCXO0XKICHUE
BUpPYCOB. lIponcxoxkieHue MHOTOKIETOUYHBIX OpPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX TPYNI MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE ATallbl ABOJIONMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bI
pacreHui. Bpixox pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUd U
3aBoeBaHMe UMM cymd. CeMmeHHble pacTeHus. [IponcxoxaeHne IBETKOBBIX
pacTeHUM.

OcHOBHBIEC ATalnbl 3BOJIOIUU KUBOTHOrO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKU3HL B BOAE. DBOJIONHUS MO3BOHOYHBIX.
[Ipoucxoxnenue amubuii u pentuwiuil. [IpoucxoxaeHne MIESKOMHUTAIONUX U
ntutl. [lpuHnun wimrodeBoro apomopdosza. OcBoeHue O€CO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMHU CYIIIH.

PasButre xu3HM Ha 3emMie MO ’paM U MEPUOJAM: apXel, MPOTEPO30il,
najaeo30i, Me3030i, KaiitHo30i. OO11as XapaKTepUCTHKA KIIMMaTa U T€OJIOTHYECKUX
npoiieccoB. [losiBIeHne U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIIeOOpa3OBaHUE:
€ro yCJIOBUS U BIIMSIHUE HA Ta30BBIM COCTaB aTMOC(]EpHI.

MaccoBbie BbIMUPaAHUSI — IKOJOTHUYECKHE KPU3UCHI nponuioro. [Ipuunnsl u
CJIEACTBUSI MAacCOBbIX BbIMHUpaHHl. COBPEMEHHBIN AKOJOTHYECKUUA KPHU3HC, E€ro
ocobenHoctu. [Ipobnema coxpaneHus: 6nopaznooOpasusi Ha 3emiie.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [IpuHiunel kiaccupuxamu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIIbI OPTAHU3MOB.

JdeMoHCcTpamuun

[Toptpetsr: ®@. Peau, JI. Cnannanuanu, JI. ITacrep, . 1. Meunukos, A. .
Omapun, x. Xonaein, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpel u cxembl: «Cxema onbita @. Penny, «Cxema omnbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxAeHus xu3Hm», «Cxema ombiTa C. Mummiepa, I'. FOpwn»,
«JTambl  HEOPraHUYECKOM  3BONIOLUNY»,  «['€oXpoHOJOrMYecKas  IIKajiay,
«HayvanbHble 3Tanbl OPraHuuecKor ABOTIOLNNY, «Cxema 00pa30BaHUs 3YKapHOT
nyTéM cumbuoreHesza», «Cucrtema KuBOM npupoab», «CTpoeHHEe BHpyCay,
«Apomopdo3sl  pactenuit»y, «PuHHOPUTH, «OTHOKIETOYHBIE BOAOPOCINY,
«MHOroknerounsle Bojopociny, «Mxuy», «llanopotHukn», «l'00CEMEHHbIE
pacteHus», «OpraHbl IBETKOBBIX pacTeHUIN», «CXxeMa pa3BUTHUS ’KUBOTHOTO MUPAy,
«Apomopdo3ssl xkuUBOTHBIXY», «IIpocreiimuey, «Kumeunonomoctasie», «Ilmockue
yepBu», «UneHuctoHorue», «PbuiOb», «3eMHOBOJHBIEY, «lIpecMbIKarouecs,
«IItney, «Miekonurtatommey», «Pa3BuTue )Xu3HU B apXeruckou 3pey, «Pa3putue
XKU3HU B TMPOTEPO30MCKON 3pey», «Pa3BuThe XKW3HM B MNAICO30MCKON 3pe»,
«Pa3BUTHE )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE )KU3HU B KAITHO30MCKOW 3per,
«CoBpeMEHHas CUCTEMA OPTAHUYECKOTO MUPAY.



O6GopynoBaHnue: repOapuu pacTeHUM pa3IUYHBIX OTAEIOB, KOJUICKIUU
HACEKOMBIX, BJIYKHBIE MpenapaThl >KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, UydeJia MTHI] U 3Bepei, KOJUICKIIUU
OKAMEHEJIOCTEH, TOJE3HBIX HCKOMAEMbIX, MYJSKM OpPraHMYECKUX OCTATKOB
OpPraHu3MOB.

BupryaabHas 1adopaTopHas padora «MoaenupoBaHue onbITOB Muiuiepa—
HOpu o n3ydeHnto aGMOreHHOro CUHTE3a OPraHUYECKUX COSMHEHUM B IEPBUYHOM
atMocdepe».

JlaboparopHass padora «/3yuyeHne M ONMUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «M3ydeHne 0COOEHHOCTEH CTPOCHUS PACTCHUIM
Pa3HBIX OTHEIIOB).

IIpakTnueckas padora «M3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOUYHBIX
KUBOTHBIX.

Tema 5. [IpoucxokaeHue 4eJ10BEKA — AHTPOIOTeHe3

Pa3znensl v 3agaun aHTPONOIOTUU. METOIBI aHTPOIIOJIOT U H.

CraHoBNIEHME TPEJICTABICHUN O MPOUCXOXKICHUM YeIOBEKa. Peluruo3Hbie
BO33peHUsi. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CXx0ACTBO yenoBeKa C KUBOTHBIMHU. CHCTEMATUYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CpPaBHUTEJIBHO-
MOp¢oJIOTHYECKUE, AMOPHOJIOTHYECKHE, (bU3M0JIOT0-0MOXUMUUYECKHE,
noBefeHyeckre. OTINYMS 4eJIOBEKa OT )KUBOTHBIX. [IpsIMOX0OkKIeHNE U KOMIUIEKC
CBA3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPON CHUTHAJIBbHOMU
CUCTEMBI.

JBuxyiue cuibl ((hakToOpbl) aHTPOTIOTeHE3a: OMOIOTUYECKHE, COIMANIbHBIE.
CooTtHoreHre OMOTOTHYECKUX U COIIMAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMM aHTpOINOreHe3a. PaHHuE uernoBeKOoOOpa3Hble 00E3bSIHbI
(IPOKOHCYJIBI) M PaHHUE MMOHTUIBI — OOIIHE MPEIKH YEIOBEKOOOpa3HBIX 00€3bsH U
moJieid. ABCTPaJONUTEKH — JBYHOTHE MPEaKH Jrofeid. UenoBek yMenbli, MepBbie
M3TOTOBJIEHUS OpYyAUl TpyAa. YenoBeK NpsIMOXOASIIUN U IIEPBbIN BBIXOJ JIFOJEH 32
npenensl Adpuku. YenoBek reiaenpOeprckuii — o0l mpeok HeaHAepTaIbCKOTo
YEeJO0BEKa M 4YeJOBEKa pa3syMHOro. YeloBeK HEaHAEPTAIbCKUU KakK BUJ JIIOJAECH
XOJIOMHOrO KinMaTa. YeloBEeK pa3yMHBIM COBPEMEHHOTO THMA, JAEHUCOBCKHUI
YeJIOBEK, OCBOCHUE KOHTUHEHTOB 3a mnpeaenamu Adpuku. Ilaneoreneruka u
MajJeoreHOMHUKA.

DBOJIIOIMSL COBPEMEHHOr0 uenoBeka. EcTecTBeHHBIH OTOOpP B MOMYNSLUAX
genoBeka. MyTanuoHHBI Tiporiece u moiaumopdusm. [lomynsiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «3(PpEGeKT OCHOBATEINS» B MOMYJISLUUIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. I[loHsatue o pace. bousbimme pacsl: eBporeouaHas
(eBpasmiickasi),  aBcTpajo-HeTpouaHasi  (PKBaTOpuajbHas),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas). Bpemss u myTu pacceneHHs 4YeIoBeKa IO IUIAHETE.
EnuncTtBo  uyenoBeueckux  pac. HayyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[IprcnocOONEHHOCTh YENOBEKa K pa3HbIM YCIOBUSIM OKpYXKaloleHd Cpeibl.
Bnusinue reorpadguueckoil cpensl U apeiida reHoB Ha MOP(HOIOTHIO U PU3HOIOTHIO
YEJI0BEKA.

MexaucuMIUIMHApHbIe  METOJIbl B (u3nueckodl  (OMOIOTHYECKOH)
AHTPOIIOJIOTHHM.  OBOJIOLMOHHAS ~ AHTPONOJOTHS M MAJE€OAHTPOIOJIOTHUS
YEeJIOBECUECKUX TMOMYISUM. buocolnuaibHble HUCCIEAOBAHUS TPUPOJbI YEIOBEKA.
HccnenoBanue K03BOTIOLMHA OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabnuuel u cxeMbl: «MeTOJIbI aHTPOTOJIOTUNY, «I 0JIOBHON MO3T YeJIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT YeJoBeKa M CKeJIeT IIHMMIIaH3e»,
«PynMMEHTHI M aTaBU3MbDY, «/{BUKYIINE CUIIBI aHTPOTIOTEHE3a», « IBOJTIOLIMOHHOE
IpEBO  4YENOBEKa», «ABCTpalonurek», «YenoBek  ymenslid», «YeoBek
OpAMOXOIAIINIY, «JleHucoBckuil yenosek» «Heannepranbub», «KpoMaHbOHIBI,
«IIpenku yenoBekay, «ITarbl IBOIIOLNN YETOBEKA», «Packl 4eloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHENOCTEeH, MpeIMETOB MaTepuaibHOM
KyJIbTYphl ~TPEIKOB 4YelloBeKa, penpoiaykiuu (dbororpaduu) KapTuH C
MU(DOTOTHYECKUMU U OUOJIEHCKUMU CIOKETaMHM TPOUCXOKICHHUS UeIOBEKa,
doTorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIoBeKa, MOJIEIb
yeperna 4eJI0BeKa U ueperna MUMIIaH3€, MOAENIb KUCTH YEJI0OBEKAa U KHUCTH IIMMITaH3e,
MOJEJIM TOpPCa MPEJKOB YETOBEKa.

JlabopaTopHass pabora «l3yueHue o0COOCHHOCTEH CTPOCHHUS CKeleTa
YEJI0BEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTuyeckasi padora «/3yueHne 3KOJOTUYECKUX aIanTallui YeJIOBEKay.

Tema 6. DJxonorusi — Hayka 0 B3aMMOOTHOLIEHUSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KalLiel cpeaou

3apokzieHue u pa3BuTue dkojoruu B Tpynax A. 'ym6Gonbara, K. @. Pynse, H.
A. CeseproBa, J. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
sKoJ0ruH. CBSI3b KOJIOTUU C IPYTUMH HAyKaMH.

Mertoasl skosoruu. llonmeBbie HaOMOAEHUS. DKCIEPUMEHTHI B SKOJOTHH:
NpUpOAHBIE W JlabopaTtopHble. MoaenupoBaHne B OKOJOTUW. MOHHUTOPHHT
OKPY’KaroIIel Cpebl: TOKATBbHBIM, PETHOHAIBHBIN U TJI00ATBHBIMH.

3HaueHUEe OKOJOTMYECKUX 3HAHUW i1  4YeloBeKa. DKOJIOTHYECKOE
MHUPOBO33PEHHUE KaK OCHOBA CBS3€M YEJIOBEYECTBA C Mpupoaoi. @opmMupoBaHHE
3KOJIOTMYECKOM KYJIBTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.



JdemoHcTpanuun

[Hoptpets: A. I'ymboapar, K. ®@. Pynse, H. A. CeBepuos, 2. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuipl U cxembl: «Pasznenbl 3konoruny», «MeToasl skooruny, «Cxema
MOHUTOPHUHTA OKPYXAIOLIEH CPeabl».

JlaGopaTropHasi pabora «3yuenue METO/JIOB AKOJIOTUYECKUX
HCCIIEIOBAHUN.

Tema 7. Opranusmsl 4 cpeia 00UTaAHUA

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nenctBus. Kinaccudukanus
HKOJIOTMYECKUX (DaKTOpPOB: aOUOTHYECKUE, OMOTHYECKHE, aHTponorenusie. O01ume
3aKOHOMEPHOCTH JEHCTBUS 3Kojornueckux ¢akropos. IIpasuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHbBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak 3Kosoruueckuii ¢akrop. JleilicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTPAa HAa OPraHu3Mbl. DKOJOTHUYECKHUE TPYMIIbI
pacTeHUil M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CuUTHallbHas poJib CBETA.
doTonepuoanu3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiicTBue TemmepaTypsl Ha
opraHu3Mbl. [IoMKHIOTEPMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxoniormyeckuit ¢dakrtop. IIpucrnocoOieHuss pacTeHHid K
noJiep>kanuio BogHoro Oananca. Knmaccudukainus pacTeHil MO0 OTHOILIEHHUIO K
Bojie. [IpucnocoOaeHust KUBOTHBIX K MU3BMEHEHHUIO BOJAHOTO PEXUMA.

Cpensl oOuTaHus OpPraHU3MOB: BOJHAs, HAa36MHO-BO3IYIIHAs, MOYBEHHA,
ryOMHHasT ~ TMOATIOYBEHHAs, BHYTpUOpPraHu3MeHHas.  DU3HKO-XUMUYECKUE
0COOCHHOCTH cpeJi 00uTaHusl Opranu3MoB. [IpucrnocoOaeHrs OpraHu3MoB K KHU3HU
B Pa3HbIX Cpelax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pPUTMBL. CyTOYHBIE U
rogu4YHbie PUTMBL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.

XKuzuennsie popMbl opranu3MoB. [lonsatue o sxu3HeHHoM hopme. KusHeHHBIC
dbopMBI pacTeHMii: JepeBbs, KYCTApPHHKH, KYCTAPHUYKH, MHOTOJICTHHE TPaBBHI,
oJHOJNIETHHE TPaBbl. JKu3HEHHBIC (OPMBI KUBOTHBIX: TUIPOOHOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOSHUS U 00pa3a >KU3HHU.

buotndeckue dhaxkTopsl. Bumbl 6MOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XHITHAYECTBO, CUMOMO3 u ero Qopmel. [lapazutusm, koomeparus, MyTyalau3M,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJICOHHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUS (TomMYeckue, gopuueckue, Gadpuueckue). 3HaUCHUE



OMOTHYECKUX B3aUMOJICUCTBUU MJI1 CYIIECTBOBAHMUS OPTraHU3MOB B CpeEJe
obutanus. [I[puHINT KOHKYPEHTHOTO UCKITIOUCHHUS.

JdemoHcTpanuun

Tabmuipl U cxembl: «DKoJorudeckue QakTopel», «CBETOBOM CIEKTPY»,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOILICHHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Dusnonoruueckue aganTanuu
KUBOTHBIX», «Cpeabl OOWUTaHMUSI OpPraHu3MoOBY», «bHOIOTHUECKHWE PUTMBDY,
«Kuznennsie HoOpMbI pacTeHUi», <« Ku3HEeHHBIE (OPMBI KUBOTHBIXY, « IKOCHUCTEMA
MIMPOKOJIMCTBEHHOTO Jieca», «IDKOcHCTeMa XBOWHOro Jjecay, «llemu nutanus»,
«XUITHUYECTBOY, «ITapazutuzmy, «KonHkypeH1us», «CuMOuo03»,
«KommeHncanuzmy.

O6GopynoBaHue: repOapuu pacTeHUW M IKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JUYHBIX HKOJOTMYECKUX (HaKTOpOB, TepOdapuu CBETOJIOOUBBIX,
TEHETIOOUBBIX U TCHEBBIHOCIMBBLIX PACTCHHUH, CBETOJIIOOUBBIC, TCHEIIOOWBBIC U
TEHEBBIHOCIMBBIC KOMHATHBIE PACTEHUS, repOapru M KOJUICKIIUUA TETUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWUYMBBIX pPACTEHUMU, uydesia MTHI] U 3BEpei, repOapuu
pacTeHui, OTHOCSAIIUXCS K rurpoduram, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejax,
repOapu M KOJUICKIIMM pACTEHUW U IKUBOTHBIX, OOJAJAIONIMX YepTaMu
PUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSM YCIOBUH KU3HMU, repbapuu u
KOJUIEKIIMM PACTEHUN M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOUIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTtopHas paGora «BpisBICHHE TMPUCTIOCOONCHU OpPraHU3MOB K
BJIUSIHUIO CBETA.

JlabopaTopHass pabGora «BBIsSBICHHE TMPHUCIIOCOOJICHUH OPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPBD».

JlabopaTopHasi pa6oTa «AHATOMHYECKHE OCOOCHHOCTH PACTCHUHN U3 Pa3HBIX
MECT OOUTAHUSY.

Tema 8. DkoJiorust BUA0B M NOMYJIAIHIA

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOIMYJISLIHH. [lonynamuss ~ Kak
Oouonornyeckas cucreMa. Poib HEOTHOPOMTHOCTH Cpelibl, PU3NUECKUX OAPHEPOB H
0COOEHHOCTEW OMOJIOTHH BUAOB B (JOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiuii. OCHOBHBIE TMIOKA3aTEIW MOMYJSLUMUUA: YHCICHHOCTh, ILJIOTHOCTD,
BO3pacTHasi U TOJIOBasl CTPYKTypa, POXKIAeMOCTb, MPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUSL.

DKkoyioruyeckasi cTpykrypa nonyisiquu. OIeHKa YUCJIECHHOCTU MOMYJISIIHH.
JluHaMuKa MONyJsiMUUA U €€ peryinanus. buoruueckuil MoTeHUMAN MOMYJISIUU.
MopenupoBanue JUHAMHUKY NMONyasiuud. KpuBble pocTa YMCIEHHOCTH TOMYJISIIUY.
KpuBsie BbDKMBaHMS. Perynsiusi YuCICHHOCTH MOMYJALUN: poiib (PaKTopoB,



3aBUCSIINX U HE 3aBUCSIINX OT INIOTHOCTH. DKOJIOTMYECKUE CTPATETUU BUIOB (I- U
K-ctparerun).

[lonstue o0 skonormueckoil Hume Buaa. MecrooOutanue. MHoromepHas
Mozenb 3Kosormyeckon Humum Jx.M. XaruymHcoHa. Pa3Mmepbl 3KOJI0TMYECKOU
Humu. [loTeHnnanbHas U peanu3oBaHHAs HUILIN.

Bun kak cucrema nonynsuuid. Apeansl BHIOB. Buabl M HX KU3HEHHBIE
CTpAaTETHH. JKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS W MUIPALMK >KUBOTHBIX. buomorundeckue
MHBA3UU YY>KEPOJIHBIX BUOB.

JdemoHcTpanumn

IToprper: Ix. . XaTunHCOH.

Tabmuupl U cxembl: «DKOJOTMUECKHE XAPAKTEPUCTUKH  TOIMYIISIUN»,
«IIpocTpaHcTBEHHass  CTpyKTypa  Honmyisiqum», «Bo3pacTHble  NHUpaMHJIbI
nonymanuny», «CKOpPOCTb  3aCENeHUs MOBEPXHOCTH 3€MJIM  PA3IUYHBIMU
opranuzMamMun», «Mogeib 3kosornueckort Humu k. M. XaTunHcoHay.

O6opynoBaHue: repdbapuu paCTCHHM, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopHas padora «I[Ipucnoco6ieHus: ceMsiH pacTeHUN K pacCeNeHUION.

Tema 9. JkoJiorus cooduecTB. IKOJIOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crtpykrypa. CBsizu Mexmy
OopraHu3MaMu B OUOIIEHO3E.

OkocucrteMa kKak OTKpbITas cucrema (A. JIx. Tencnu). DyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B DJKOCUCTEME: MPOIYIEHTHhl, KOHCYMEHTBI, PEIYILICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u cetu. AOWoTHUecKue OJIOKHU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTHU
B SKOCHCTEME.

OCHOBHBIE TOKa3aTeNU SKOCUCTEMBbI. bromacca W MpoAyKUUs. DKOJOTHYECKHUE
MUPAMUJIBI YHCEI, OMOMACChI U SHEPTHUU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
HanpapneHnHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX MPHUYMHBL. AHTpPONOIEHHBIE BO3JEHCTBHUS Ha
cykueccuu. Knnmakcnoe coo6miectso. buopasHoobpasue u mojgHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCEMbL 03€P U peK. DKocUucmembl Mopeti U
oKeanog. Ixocucmemvl MyHOp, 1€C08, CIMeneti, NYyCMmblHb.

AHTpPONIOTEHHBIE AKOCHCTEMBI. Arpo3kocuctema. ArporeHo3. Paznuuus
MEK/ly AaHTPOIIOI€HHBIMU U MPUPOJIHBIMHA YKOCUCTEMAMM.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
bnaopa u ¢dayna. CunHantponuzanusi ropojickoil daynel. buomoruueckoe u
XO3SIIICTBEHHOE 3HaYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB B
skocuctemax. Ponb kackadHo2o 3gghekma u 6ud08-30upukamopos (Kiouesvix
8U008) 6 hyHKyuonuposanuu s3xocucmem. IlepeHOC PHEPIUU U BEHIECTB MEKIY
CMEXHBIMU dKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJISALUN U YKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOITOTCHHBIX BO3/ICHCTBUH.

Mexanusmbl 8030eticmeus 3aepa3HenHull pasHblX Munog Ha CyOopeaHUu3MeHHOM,
OpP2aHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOBbl
9KO0NI02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmaus. MeTtoaonorus
MOHHMTOPHUHTA €CTECTBCHHBIX M AHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanumn
[optper: A. JIx. Tencau.
Tabmuusr u cxembl:  «CTpykTypa  OuouleHo3a»,  «DKOCHUCTEMA

IIUPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jecay, «DyHKIMOHATbHbBIC
TPYIIIBI OPTaHU3MOB B dKOCHCTEME», «KpyroBOpOT BemecTB B aKocucTteMey, «llemu
nuTaHus (macTOuWIHas, ACTPUTHAs)», «ODKOJOTMYeCKas MUpaMHuia YUCe»,
«IKoJoTHYecKas mupamMuga OuomMacchl», «IKOJIOTHUECKass MUpaMHUaa YHEPTHN,
«O6pazoBanue 6onoTay, «llepBuunas cykueccus», «BoccraHoBneHue jieca mocie
noxkapay, «JKocucTemMa o3epay, «ArpoueHos», «KpyroBopoT BemIECTB U MOTOK
HHEPTUU B arpoleHo3ey, «lIpumepsr ypboskocucTem.

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yyuesa NTUIl U
3Bepeii, repbapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnueckas padora «M3yuenue u onvcanue ypoo3KOCUCTEMBIY.

JlabopaTopHasi pabGora «l3yueHue pa3HOOOpa3us MEITKHX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX DKOCUCTEMAX).

IKCKypeus «IKCKYpCHUsl B TUITUYHBIN OuoreorieHos (B 1yOpaBy, OepesHsik,
€IbHUK, Ha CYXO/OJbHBIN WU TOMMEHHBIN JIYT, 03€p0, 60JI0TO)».

IKCKypcusi «DKCKYpPCHSI B arpO3KOCHCTEMY (Ha IM0JI€ WK B TEILIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHasi IKocucTeMa

buochepa — obOmemnanerapHas 000j0YKa 3eMIIM, TJ€ CYIICCTBYET HIIH
CyIIeCcTBOBaja Ku3Hb. Pa3zputne npeacTtaBieHuit o 6uochepe B Tpymax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6umochepe. Ob6aactu 6nocheps u e€ cocras. JKupoe
BEIECTBO Onochepsl u ero PyHKIUH.

3aK0OHOMEpPHOCTH cymiecTBoBaHUsl 6nocheprl. OcobeHHocTn O6rochepbl Kak
rII00aTbHOM dKocHucTeMbl. J[nHaMmuueckoe paBHOBecue B bnochepe. KpyroBopoTsr
BEIECTB U OMOTC€OXUMUYECKHE UKIIBI (Yriieposa, a30Ta). PUTMUYHOCTH SIBJICHUI B
ouocdepe.



3oHanbHOCTh Ouocheprl. [lonsatue o 6uome. OCHOBHBIE OMOMBI CYIIHM: TYHApA,
XBOWHBIC JIeca, CMEIIAaHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTCMH, CaBaHHBI,
MyCTBIHU, TPOITMYECKHE JIECa, BRICOKOTOPhs. KimMar, pacTUTETbHBIA M KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa 1 QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO IMOTEHITHAIA U
ouocdepHbIX QYHKIHMA.

JdemoHcTpanumn

[Toptpersl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmumer u cxemsl: «l'eocdepsr 3emum», «KpyroBopor asora B IpHpOJECY,
«KpyroBopot yriepoga B mnpupoae», «KpyroBopoT KHCIOpOJa B MPUPOIE»,
«KpyroBopoT Boabl B mpupoje», «OCHOBHbIE OMOMBI Cymny, «KiaumaTudeckue
nosica 3emnm», «Tynapay, «Taitra», «CMmemannbiii necy, «I1IupoKOJINCTBEHHBIN
necy, «Crenby, «CaBannay, «Ilyctoinsay, « Tponuueckuii ecy.

OO6opynoBaHue: repOapuu pacTEHUH pa3HbIX OMOMOB, KOJUICKITMH KHUBOTHBIX.

Tema 11. YennoBek U oKpyzKawmas cpeaa

DKOJIOTUYECKHE KPH3UChI M WX NPHYMHBL. Bo3aelicTBHe dYeloBeKa Ha
ouocdepy. 3arpsazHeHue Bo3AyImHOM cpenbl. OXpaHa Bo3ayxa. 3arps3HEHHE BOJHOM
cpenbl. OxpaHa BOJHBIX pecypcoB. PaspymieHue mouBbl. OXpaHa TOYBCHHBIX
pecypcoB. 3MeHeHue Kiumara.

AHTpOIIOreHHOE BO3/CHCTBUE HA PACTUTENBHBIA M KUBOTHBIA Mup. OXpaHa
PACTUTENIBHOTO M XUBOTHOrO MHpa. OCHOBHBIE NMPUHIUIBI OXPAHBI MPUPOJIBI.
Kpacasie xuHuru. Ocob6o oxpansemble mnpupoansie Ttepputopun (OOIIT).
boranuyeckue cajpl 1 300J10THYECKUE TTAPKU.

OCHOBHBIE TPHUHIIUIBI YCTOMYMBOTO PA3BUTHUSI YEIOBEUYECTBA U MPUPOJIBI.
PanvonanbHO€  MPUPOJOMONB30BAaHHE W COXpaHEHHE  OHOJOTHYECKOTO
pazHooOpasust 3emun. OOmKe 3aKOHOMEPHOCTH TJI00AJTBHBIX 3KOJIOTHYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOTO KPH3UCA U €T0 BEPOSTHBIC MOCIECICTBHS.

Pa3BuTHe METOJOB MOHUTOPUHTAa pa3BUTUSL OIMACHBIX TEXHOTECHHBIX
mporieccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepecaoujei U
KOHKYPeHmOoCcnocoonou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanouvie ungopmayuonnvle cucmemvl, obecneyugarowue O00CmMyn K
uHgopmayuu nO  COCMOAHUIO OMOENbHbIX 6Ud08 U 3Kocucmem. (OcHoBbl
sKOpeadburumayuu  dKocucmem u cnocobos 6opvOLL ¢ OUONOBPEINCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHvIx SKOCUCTEM.

JdemoHcTpanumn

Tabnutel 1 cxembl: «3arpsi3HeHne aTMOchephD», «3arpsi3HeHne TUAPochepb,
«3arpszHeHue nouBb», «[lapaukoBEIi 3G hexT», «Ocob0 OxXpaHseMble MPUPOTHBIE
Tepputopun», «MoIenu yrnpaBIseMOro MUPay.



ObopynoBanue: gororpaduu oxpaHsieMbIX PACTEHHA U XKUBOTHBIX KpacHoii
kauru Poccuiickoit denepanyu, KpacHON KHUTY peTHOHA.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJlbTaTaM OCBOCHHUS
oOydJarolmuMHCsl TMPOTpaMM  CpefHero oOmero oOpa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOrpaMMBbI 1O OUOJIOTHUU
BBIICJICHBI CIIEAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYArOIIUMUCS POCCUMCKOMN
IPAKIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSI TEIbHOCTH
U CaMOONPEACNICHUIO, Haiuuue momueayuu K OOYy4EHHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTU HA OCHOBE
KITFOUEBBIX IIEHHOCTEH U HMCTOPUYECKUX TPAAUIUN pa3BUTUS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb O0YYAIOITUXCSI PYKOBOJCTBOBATHCS B CBOCH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKaMH, TIPUCYIIMMHU CHCTEME
Ouosoruueckoro 00pa3oBaHUs, HaAIuylue NPaABOCO3HAHUS SKOJOTUYECKOW KYJIBTYPHI,
CnoCcoOHOCMU cMAasumsv NEIN U CTPOUTH JKU3HCHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3YyIbTAThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B
€IUHCTBE Y4YeOHOM M BOCIHUTATEIBHOM JESATEIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMU COIMOKYJIBTYPHBIMU, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHIATHIMU B OOIIECTBE NMpaBWIAMU U HOPMaMHU
MOBEJICHUS W CIIOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUS BHYTPEHHEH TMO3UIMUA JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TpyJa U CTapiieMy IMOKOJICHUIO,
B3aMMHOI'O YBa)KCHHS, OCEPEKHOIO0 OTHOMICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaJIuIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoie u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KAaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEW MO3WIUEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHMH, COOTBETCTBYIOIIUX
TPAJIUIIUOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3ZHEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pealu3allid OCHOBHBIX HaIpaBIICHUM
BOCIIUTATEJIbHOM JI€SITENIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’kaaHCKOTr0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH TPAXKAAHCKOHN MO3UIIMN 00YUAIOMErocs KaK akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOI0 OOIIECTRA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEITEIIBHOCTH MPHU CO3JaHUU YUEOHBIX
MPOEKTOB, pEIICHUM YYeOHBIX M TO3HABATEJIBHBIX 3a/a4, BBINOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OTMPENENsATh COOCTBEHHYIO TIO3MIIMI0 10 OTHOUIEHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSCHITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COITMATIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B IIPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, T[I03HABATEJIBHBIX M HCCIEIOBATEIILCKUX 3aJlad, YBaKUTEIbLHOTO
OTHOIIIGHUSI K MHEHHUIO OIMOHEHTOB MPU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJOHTEPCKOM JIESITEILHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOopMUPOBAHHOCTh POCCUMCKOM TPakIaHCKON UEHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTU iepe]; PonuHoii, roproctu
3a CBOM Kpail, CBOO PoJuHY, CBOHl S3bIK W KYJbTYpY, IMPOILIOE M HACTOSIIEE
MHOTOHaIIMOHAIBLHOTO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACJIEAUIO U MAMSTHUKAM MPUPO/IBI,
TOCTHXKEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/E;

CITOCOOHOCTh OILICHMBATh BKJIAJ, POCCUHUCKUX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTHHM, TOHUMAHUS 3HAYCHUS OWOJOTMM B TO3HAHWU 3aKOHOB
IPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXXKeHHUIO W 3anure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CYABOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HaHHue JTTYXOBHBIX [HEHHOCTEN POCCUHCKOTO Hapo/a;

c(hopMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MOBEICHUS;

CITOCOOHOCTh OIICHMBATh CHUTYallMI0O W IMPUHHMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

OCO3HAHHWE JMYHOrO BKJaJa B TIOCTPOSCHHWE YCTOMYMBOro OyAyIero;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSAM, CO3JaHUIO CEMbH HA OCHOBE
OCO3HAHHOTO TMPUHSATUS I[EHHOCTEWM CEMEWHOM KWU3HHU B COOTBETCTBHM C
TpaauusiMHu Hapo0B Poccuu;

4) 3¢TETHYECKOT0 BOCTIUTAHHUS:

ACTETHMYECKOE OTHOIICHHE K MHPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHUH;

MMOHUMAHWE SMOIIMOHATIBHOTO BO3JAEHCTBHS KMBOW MPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISITh KAYECTBA TBOPUYECKOU JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUS, (OPMHPOBAHHS KYJIbTYpPbl 3/10POBbSI H
IMOIMOHATBLHOTO 0J1ATOTOIy M

MOHUMAHUE U peain3alius 3J0pOBOro U 0€30MacHOro oopa3a *Ku3HH (310POBOE
nuTaHue, coONI0IeHNEe TUTUEHUUYECKUX MPaBWI M HOPM, cOATaHCUPOBAHHBIN pPEXUM
3aHATHM W OTHAbIXa, peryispHas (Qu3nyeckas aKTUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DU3UUECKOMY U
MICUXUYECKOMY 3JI0POBBIO;

NMOHUMAHHUE IIEHHOCTH TMPaBUJI HWHIUBUAYAJIBHOTO U  KOJUJIEKTUBHOT'O
0€30MacHOr0 MOBEJICHUS B CUTYAIIUSIX, YTPOKAIOIIUX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTUKOB, KypEeHUS);

6) TPy/10BOI0 BOCTIMTAHMS:

FOTOBHOCTh K TPYyAY, OCO3HAHHE IIEHHOCTH MAaCTEepCTBa, TPYAOJIIOOHE;
TOTOBHOCTh K aKTUBHOMW JEATEIbHOCTU TEXHOJOTHUYECKON U COIMaIbHON
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO

BBITIOJIHSITh TAKYIO JICSTEILHOCTB;

UHTEpPEC K pas3InuHbIM cepam mpodecCHoHAIBHON NESITEIHPHOCTH, YMECHHE
COBepIIaTh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun W peaaTru30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUIO U CamM0OOpa3oBaHUIO Ha
MPOTSKEHUU BCEH KU3HU,

7) 3K0JIOTHYECKOI0 BOCIIUTAHMS

9KOJIOTUYECKH IIeJIECO00pa3HOE OTHOIIEHHE K MTPUPOJIC KaK HUCTOYHUKY KU3HH
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSI JKOJIOTHYECKOW KYJIBTYpPhl: IPUOOPETCHHE OIbITA
IJJAHUPOBAHUS TIOCTYNIKOB M OIEHKM MX BO3MOXHBIX TIOCIEACTBUM  JJIA
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aJBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJeM W TyTeld uX
pelieHus;

CIIOCOOHOCTD MCIOTBh30BATh MPUOOpETaeMble MPH H3YYCHUH OWOJOTUU 3HAHUS
M yYMEHMS OpH  peumieHuH  1OpoOJeM, CBA3aHHBIX €  PalMOHAIbHBIM
MPUPOAOIIONB30BaHUEeM  (COONIOACHUE  TMpaBWU  TOBEACHUS B IPHUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHUWE pAaBHOBECHS B HSKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCHCTEM, OMoChepsl);

AKTUBHOE HEMPUATHE ICUCTBUN, MPUHOCIIINAX BPE OKPYKAIOIIEH TPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE SKOJOTHUYECKHE TMOCIEeACTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U TIPEIOTBPAIATh UX;



HaJMYHUE PA3BUTOTO DKOJOTHYECKOTO MBIIIICHUS, SKOJIOTUIECKON KYIbTYPHI,
OTIBITa JEeSATETLHOCTH AKOJIOTHYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHON, KOMMYHHKATUBHON W COITMAIBHOU
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MIPAKTUUYECKON NEATCILHOCTH IKOJOTHUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(hOpPMHPOBAHHOCTL MHMPOBO33PCHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIICCTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOET'O MECTA B MOJUKYJIBTYPHOM MHpE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH M TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWOJIOTMM KaK HayKd, OCO3HaHUsA e poiiu B
(GbOpMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOT'O MBIIIJICHUS, CO3JaHHH IIEJIOCTHOTO
NpeJICTaBlIeHUsT 00 OKpYKAroIIeM MHPE KaK O CJIMHCTBE NPHPOJBI, YEIOBEKA M
oOmecTBa, B IMO3HAHWHM MPHUPOIAHBIX 3aKOHOMEPHOCTECH W pEHICHUU MpodieM
COXPaHCHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU JUISI COBPEMEHHOM IMBWIIM3AIUU:
oOecIieyeHUs: HOBOT'O YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE IEPCIIEKTHBHBIX
OMOTEXHOJIOTHUH, CIOCOOHBIX  pelarb PEeCypCcHble  MPOOJEMBI  pPa3BHTHUSA
YeII0OBEUeCTBa, TIOMCKA MyTEeH BBIXO/A M3 TII00ATBHBIX IKOJIOTUYECKUX MPOOIEM U
oOecmiedeHnsT  Imepexoja K  yCTOMYMBOMY — Pa3BUTHIO,  PANMOHAIBHOMY
UCTIOIB30BAHUIO TPHPOIHBIX PECYPCOB M (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUM OWOJOTHMYECKUX 3HAHUW B IEIIX
NOBBINICHUsT OOMIEH KYyJNBTYphl, €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, Kak
COCTaBHOM YacTH (YHKIIMOHAIIBHOM IPaMOTHOCTH OOydJarouuxcs, GopMupyemoit
IPU U3YYEHUN OHOJIOTUH;

NOHMMaHUE CYIIHOCTH METOJOB TO3HAHHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNb30BaTh TMOJydyaeMble 3HAHUS Ui aHaIu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKIIIOYCHHS HAa OCHOBE HAYYHBIX (DAKTOB H
MMEIOIINXCS JJAHHBIX C IIEJIbI0 TIOTYYEHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIh30BaTh OWOJOTUYECKUE 3HAHUS IS
pemIeHwus Mpo0JIeM B peabHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHHME IIEHHOCTH HAYYHOW JEeATEIHbHOCTH, TOTOBHOCTH OCYIIECTBIISATH
MPOCKTHYIO W UCCIIE0BATENBCKYIO ACSITEIIbHOCTh MHANBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa3oBaHWIO0, K AKTUBHOMY IIOJYyYCHHIO HOBBIX 3HAHMA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HCHHBIMH IMMOTPEOHOCTIAMH.



METAINPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS ydeOHOTro mpeameTa «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe T (HOPMHUPOBAHHUS MHUPOBO33PEHUS OOYUAFOIIMXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIC TOHITHS, OTPaKArOIIHE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa W CHEIU(PUKY METOJOB ITO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SIBICHHUE, MPOIIECC,
CUCTeMa, Hay4YHBIM (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
HccieIoBaHre, HaOoIeHe, U3MEPEHHE, SKCIIEPUMEHT | JIPYTHE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS (IIO3HABATCIbHBIC, KOMMYHHKATHUBHBIC, PETYISITUBHEIC),
oOecrieunBaromuye HoOpMUPOBaHKUE (YHKIIMOHATLHOW IPaMOTHOCTH U COIMAIbHON
KOMIIETEHIIMM  OOYYaIOIIHUXCS; CIOCOOHOCTh OOYYarONIUXCS  HCIIOJIh30BaTh
OCBOCHHBIE MEKIUCITUTUTHHAPHBIC, MUPOBO33PEHUYCCKNE 3HAHUS U YHUBEPCATbHBIC
y4eOHbBIC JICHCTBHS B TIO3HABATEILHON M COIMAIBLHOM MPaKTHKE.

B pe3ynbraTe n3ydeHus OMOJIOTMM Ha YPOBHE CPEIHEr0 O0IIero oopa3oBaHus
y oOyuarmierocs OyayT chOpMUPOBAHBI IM03HABATENIbHBIC YHUBEPCAJBbHbBIC
yueOHbIC JCHCTBUSA, KOMMYHHKATHBHBIC YHHUBEpPCAJIbHBIC YYCOHBIC JEHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHUSA, COBMECTHAS JICSITCIIBHOCTD.

MeranpenMeTHbIE PE3yJNbTaThl OCBOCHMSI MPOrPaMMbl CpPEAHETrOo OOIIero
0o0pa30BaHus JTOJKHBI OTPaXKaTh:

OBnagenne YHHBepPCATbHBIMHU yueOHBIMU NMO3HABATEIbHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYecKHne JeiCTBHUS:

CaMOCTOATENbHO  (QOpPMYNIHpPOBATH W aKTyaJlu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHUU 3HAHUNW TPUEMBI JOTHYECKOTO MBIITUICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIlU, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIENATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHSATUSIMU );

OTIpEeNeNsITh LETU JEeATeTLHOCTH, 3a/JaBas MapaMeTpbl W KPHUTEPUU HX
JOCTHXKEHUS, COOTHOCUTH PE3yJIbTaThI JEATEILHOCTH C TTIOCTABICHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TTOHITHUS i1 00bsICHEHUS (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE paCCyXACHUS (MHIYKTUBHBIE, METyKTHUBHBIC, TIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PacCMaTPUBAEMBIX
SBJICHUSX, (DOPMYTUPOBATH BBIBOIBI M 3aKITIOUCHUS;

IPUMEHSTh CXeMHO-MOJICIIBHBIE CPEJICTBA /ISl IPEICTABIICHHUS CYIIECTBEHHBIX
CBsS3€il W OTHONIEHWHW B M3YYaeMBIX OHOJOTUYECKUX OOBEKTaX, a TaKKe
MPOTUBOPEYH PA3HOTO POJA, BBIABICHHBIX B PA3TUYHBIX HHPOPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaTbiBaTh IUTAH PEUICHUS MPOOJEMbI ¢ YYETOM aHaliv3a HUMEIOLIUXCS
MaTepHATBHBIX ¥ HEMaTepHUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B ICSITCIILHOCTh, OIICHAUBATH COOTBETCTBUE PE3YJIBTATOB
IEJISIM, OTICHUBATh PUCKU TIOCIIECTBUN JAEATEIHPHOCTH;

KOOPJMHUPOBATH U BBIIOJIHATE pa0OTY B YCIOBHUSAX PEATBHOTO, BUPTYAJTBHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BHBaTh KPEATHBHOE MBIIIUICHHE MPU PEIICHUH KXKU3HCHHBIX MTPOOJIEM.

2) 06a30BbIe HCCJIEI0BATEILCKHE TeiCTBHSI:

BJIQJICTh HABBIKAMU YYCOHO-HUCCIEA0BATEIbCKOW M TPOCKTHON JIESITEIILHOCTH,
HaBbIKAMU  pa3pelieHHsl MpoOJieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHUTO
Pa3TUYHBIX METOIOB TIO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHBIC BUABI JICATCIBHOCTH 110 IOJYyYEHUIO HOBOTO
3HAHMSI, €r0 HHTEPIpPETAlMH, NPEOOpa30BaHUI0 M TNPHUMCHCHHIO B YyUYEOHBIX
CUTYaIlUSX, B TOM YHCJIE TIPH CO3JIaHUH YYCOHBIX U COITUABHBIX MPOCKTOB;

(dbopMHpOBaTH HAyYHBIN THI MBIIUICHHS, BJIaJICTh HAYYHON TCPMHHOJIOTHEH,
KJTIOYEBBIMU TIOHSITUSAMHU U METOJIaMH;

CTaBUTh H (OPMYJIUPOBATh COOCTBCHHBIC 3aJayd B 0Opa30BaTEIIBLHOM
TESTELHOCTH U )KU3HCHHBIX CUTYAIIHAX;

BBISIBIIATh IPUYUHHO-CIICACTBEHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ pelieHus, HaXOAUTh apryMEHTHl Ul JOKA3aTelhCTBA CBOUX
yTBEPXKICHUH, 3a]JaBaTh MTApAMETPhl U KPUTEPHUU PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE PEIICHUs 3aJadyd  pPe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIGHKY HOBBIM CHUTyaIlUsiM, OIICHMBATh TNPUOOPETEHHBIN OIIBIT,

OCYIIECTBIIATH IeJICHANIPABICHHBIN TTOUCK TIEPEHOCA CPEJICTB U CIIOCOO0B
JCHCTBHS B TPO(HECCHOHATLHYIO CPEY;

YMETh MIEPEHOCUTD 3HAHUS B MTO3HABATEIBHYIO U MPAKTHYECKYIO 001acTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;

BBIIBUTAaTh HOBBIE UJCH, MPEJIaraTh OpUruHaIbHBIC TIOAXObI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33]1a4H, JOMYCKAIONHE aJTbTePHATUBHBIC PEIICHUS.

3) padoTa ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX WH(MOpMAIH (TEKCTEe yueOHOTO
mocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OHOJOTHYECKUX CIIOBApAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax maHHBIX, B MHTEpHeTe), aHAIM3HPOBATH
“HOOPMAITUIO Pa3IMYHBIX BUOB U (OPM MPEACTABICHUS, KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTHUBOPEYHBOCTH;



dbopMynUpoOBaTh 3amPOChl U MPUMEHSTh PA3IUYHBIE METOJBI MPU TMOUCKE U
otOope Ouonornueckoit uHGOpMaILUU, HEOOXOIUMOMN sl BBITIOJIHEHUS! YU4EeOHBIX
3ajay;

MpuoOpeTaTh OMBIT MCHOJIL30BaHUS HUHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS Pa3IMYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMaNbHYI0  (GOpMY  MNpPEACTaBICHUS
Oounonornyeckoil uUHGopMauu (CXeMbl, rpaduKu, AUarpaMMbl, TAOIHIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAYYHBIM S3bIK B KayecTBE CpeAcTBa IMpu padbore ¢
Oouosiornueckor uHoOpManMent: TPUMEHITh XUMHUYECKHE, (PU3UYECKUE U
MaTEMaTUYECKUE 3HAKUM W CUMBOJBI, (HOpMysbl, abOpeBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBATh  3HAKOBO-CHMBOJMYECKHE  CPEJCTBA
HaTJISTHOCTH;

BJIQJ€Th  HABBIKAMU  pAaClO3HABaHUA M 3alIUTBl  WH(pOpMaImH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU 1€ iCTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM JUCKYCCHU IO CYIIECTBY OOCYXJIaeMOW TeMmbl (YMEHHE 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXICHUS OTHOCHTENILHO BBITIOJHEHUS TIpejiaraeMoun
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3MIIMKM JIPYTUX YYACTHHUKOB
Juanora i JUCKyCCHUH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHHS, MOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYaIWH,
YMETh CMSITYaTh KOH(MIUKTH U BECTU MEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMU CIOCOOaMH OOIIECHUS U B3aUMOJCHCTBUS, MMOHUMATH
HaAMEPEHUS IPYTUX JIOACH, MPOSIBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPeKTHOU popme HopMyIupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HMCHOJb30BAaHHUEM
S3bIKOBBIX CPEJICTB.

2) COBMECTHAS 1eATeJIbHOCTD:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBHAYaIbHON
paboThI U perIeHNN OMOIOTUYECKON TPOOIEMbI, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYIIOBBIX (JOPM B3aUMOJICHCTBUS NPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpATh TEMAaTUKy M METOJBI COBMECTHBIX JEHCTBHHM C y4E€TOM OOIIHX
MHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 YJ€Ha KOJIJIEKTHBA;

MPUHUMATh  [€JIM  COBMECTHOM  JEATENbHOCTH, OPraHu30BbIBATH U
KOOPJIMHUPOBATH JCUCTBUSA IO €€ JOCTHXKEHHIO: COCTABIIATH IUIAH JCHCTBHM,



pacnpenensaTh pod ¢ YYETOM MHEHUN yYaCTHUKOB, 0OCYXAaTh Pe3yJIbTaThl
COBMECTHOU paboThI;

OLICHMBATh KAYE€CTBO CBOETO BKJIAJa U Ka)KJOr0 YYaCTHUKA KOMaH/Ibl B OOIIHIA
pE3yJIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE TNPOEKTHI, OLEHMWBATh HWJEH C TMO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE IOBEJACHHUE B PA3IUYHBIX
CUTYallUAX, IPOSBIATH TBOPUECTBO U BOOOpaKE€HUE, ObITh MHUIIUATUBHBIM.

OByaieHNe YHUBEPCATbHBIMHU PEryJIsiITUBHBIMH eHCTBUSIMU:

1) camoopranm3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UJIS BBIABICHUA NpOOJIEM U HX
pelieHus B )KU3HEHHBIX U YYECOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOUX JICMCTBUAX M MOCTYNKax MO OTHOIICHHUIO K KUBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIIMX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATENIBHYIO NIESITENBHOCTD, BBISBISATH
poOJIeMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pPa30BaTEIIbHOM
JESTEIBHOCTU U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENILHO COCTAaBJATh IUIAH PEIICHUS MPOOJIEMbl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

pacHIMpATh PaMKUA y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUI;

JIe1aTh OCO3HAHHBIN BHIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DJPYAMIIMH B
pa3HBIX 00JIACTIX 3HAHWUW, IOCTOSHHO IIOBBIIIATh CBOM 0Opa30BaTENbHBIA H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIIAM;

BJQJI€Th  HABBIKAMU  TO3HABaTEIbHOW  pedJeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENBHBIX MPOLECCOB, WX pe3yJbTaTOB U
OCHOBaHHM, HCMONB30BaTh NPUEMBI pedieKCUU ISl OICHKH CUTYallud, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLIEHMBAaTh PUCKM W CBOEBPEMEHHO MPHUHHUMATh PEIICHHS IO UX
CHUKEHUIO;

MPUHUMATh MOTHUBBI M apryMeHTbl JPYruxX IMpU aHajdu3e pe3yJbTaToB
NEATEIbHOCTH;



3) npuHsTHE CeOST M APYTHX:
MPUHUMATH ce0s, MOHUMAasi CBOM HETOCTAaTKU U JOCTOMHCTBA;
IIPUHUMATh MOTHMBBI M AapPryMEHThl JAPYIMX NpPU AHAIW3E PE3YIbTATOB
NEATEIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO JPYIUX HA OIIUOKH;
pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP € TO3ULIUU APYTOr0 YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yabTaThl OCBOCHUSI COACPKAHUS y4eOHOro mpeaMeTa
«buonoruss» Ha yrIyOJIEHHOM YypOBHE OPUEHTHPOBAHBI Ha oOecreueHue
npodpunpbHoro  oOyueHus  oOydarommxcss — Ouonormn. OHM  BKJIIOYAIOT:
crienuduyeckue Ay OMOJOTHH HAYYHbIC 3HAHUSI, YMEHUS U CIIOCOOBI JEHCTBUI TIO
OCBOCHUI0, UHTEPIIPETALIMA U MPEOOPa30BAHUIO 3HAHHM, BUABI JEATEILHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUW U MX NMPUMEHEHUIO B PA3IMYHBIX YUCOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEICTaBICHBI TIO
rojiaMm U3y4eHHUsl.

[IpeameTrHble pe3ynbTaThl OCBOeHUs ydeOHoro mpeamera «buonorus» B 10
Klacce OJKHBI OTPaXKaTh:

c(hOpMHUPOBAaHHOCTh 3HAHUW O MECTe€ M pPOJU OHOJIOTMU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWUU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
NO3HAHWUU  3aKOHOB MPHUPOABI U  PEIIEHWH MpoOJeM  palMOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHUCTEMOH OHOJOTMYECKUX 3HAHWUW, KOTopas  BKIIIOYACT:
OCHOBOIIOJIAralolue OWOJIOTHYECKUE TEPMUHBI M TOHATHS (OKM3HB, KIIETKA,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOpPETyJslus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTh, POCT U PA3BUTHUE), OMOJIIOTMUECKHE TEOPUU
(knerounas Teopust T. lIBanna, M. lllnelinena, P. BupxoBa, XxpoMocoMHasi TeOpuUs
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o0 ueHTpax
MHOT000pa3usi ¥ MPOUCXOKIACHUS KYIbTYPHBIX PACTCHHI ), 3aKOHBI (€IUHOOOpa3us
MIOTOMKOB IE€pPBOr0 IOKOJICHHSI, PACIICIUICHUS, YACTOThl TaMET, HE3aBUCHMOTO
HacienoBanuss [. MeHnens, TOMOJIOTMYECKHMX PSAIOB B  HACJIEIACTBEHHOU
m3menuuBocty H. V. BaBunoBa), npuHIUIIBI (KOMIIJIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAaMU HAyYHOrO MO3HAHMS, HCMOJIb3yEeMbIX B
OMOJOTUYECKUX HCCIEOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEPEHHE,
HaAOJIOICHHE, DKCTIEPUMEHT);

YMEHUE BBIJIENATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPHUOT U
AYKapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
Oaktepuil, rpuOOB, PACTEHUHN, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB PacTEHUM, >KUBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEICSITEIbHOCTH,



MPOTEKAIOUIMX B OPraHU3Max PacTeHUM, KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKUX
MpoLIECCOB: 0OMEHa BelIeCTB (MEeTad0NM3M), MPEBpPALIEHUsI YHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOr0 TUMOB MUTAHUA, OTOCUHTE3a U XEMOCHHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOXEHUS,  UHAUBUAYAJIBbHOTO  pa3BUTUA  opraHusMa  (OHTOreHesa),
B3aMMOJIECTBUS T€HOB, FeTEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBS3M MEXAY OPTraHOWJAMHU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHEH M WX (DYHKIUAMH, MEXIY
OpraHaMd W CHCTEMaMH OpPraHOB y pAcCTEHHWH, JXUBOTHBIX M 4YElIOBEKa W WX
GYHKIUAMHA, MEXKIYy CHUCTEMaMH OPraHOB M WX (QYHKIUSIMH, MEKIY dSTaraMu
oOMEeHa BEelIEeCTB, ATanaMH KJIETOYHOIO IIMKJIA U KU3HEHHBIX 1IMKJIOB OPraHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTHIIOM M (PEHOTUINIOM, ()EHOTHIIOM H
(dakTopamu cpeqibl OOUTaHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHui, )KUBOTHBIX M YEJIOBEKa,

YMEHHE MCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHTbI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl JI0KAa3aTEIbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIT;

yMEHHE peliaTh OMOJIOTHYECKUE 3a/1a4H, BBIABIATh TPUUNHHO-CIIEICTBEHHBIE
CBSI3M MEXKIY UCCIIeAYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSIMH, JIeIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHUH TOJYUYECHHBIX PE3YJIbTATOB;

yYMEHHE BBINIOJHATH JTA0OpATOpHbIE M TpakTUYeckue padoThl, COOIIOIATH
npaBuia mpu padbore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000pPYIOBaHUEM;

YMEHHE BBIIBUTATh THUINOTE3bl, MPOBEPSITh WX OKCIEPUMEHTAJIbHBIMU
cpenctBamu, GOPMYIHPYS Ielb HCCIEIO0BAHUS, AHAIMW3UPOBATH TOJyUYECHHBIE
PE3YNIbTATHI U IeNIaTh BHIBOBL;

yMEHHE y4YacTBOBaTh B Y4YEOHO-HMCCIICIOBATEIILCKONH paboTe Mo OHOIOoruH,
HKOJIOTUM W MEIUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATh  TMOJYYEHHBIE  pe3yibTaThl HAa  YUYCHUYECKUX
KOH(DEpeHIHsX;

YMEHHE OLIEHMBAaTh JTUYECKUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBaHUI B
obnacTu OMOJOTUM M MEIUUMHBI (KIOHMPOBAHUE, UCKYCCTBEHHOE OIUIOAOTBOPEHUE,
HaIpaBJICHHOE U3MEHEHUE TeHOMAa M CO3/JaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIM BBIOOP Oynymied npodeccuoHanbHON
JESTENHHOCTH B 00JacTH OWMOJIOTHH, MEAHWIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTAyOJsSTh MO3HABATEIBHBIN
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOINICH mpodeccuu u
IPOJOJDKEHUE OMOJOTMYECKOro 00pa3oBaHMs B  OpPraHU3alUsAX CPEIHEro
PO EeCCUOHATIBHOTO U BBICIIET0 00pa30BaHU.



[IpeameTrHble pe3ynbTaThl OCBOCHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce TOJKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pPOJM OHOJOTMM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TO3HAHUU 3aKOHOB NPUPOJLI U PEHICHUU HKOJOTHUECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe B PELIEHUHM BOMPOCOB PAUOHAIBHOTO
MIPUPOJIONIOIB30BaHUS, U B (POPMHUPOBAHUU LIEHHOCTHOI'O OTHOIICHHS K MPUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUH;

YMEHHE BIIAJIETh CHUCTEMOM OHMOJOTMYECKHX 3HAaHMUW, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHHMAaHHME CYUIHOCTH OCHOBOIOJArarommX OHOJIOrHYEeCKUX
TEPMUHOB M TOHATUN (BHJ, JKOCHUCTEMa, Ouocdepa), OMOJOTHUYECKHUE TEOPHUH
(aBomrononHas teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPUS IBOJIIOLUH), YUEHUS
(A. H. CesepuioBa — 0 nyTsx U HampaBieHusx spoitouun, B.M. Bepnanackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecust JIk. Xapnau u B. BaiinGepra,
3apojsiieBoro cxojacrea K. M. bopa), npaswma (munumyma 1O. JluOuxa,
HKOJIOTHYECKON MHpaMHIIbl 3HEprum), Tunotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHE  BJaJeTb  OCHOBHBIMM  METOJaMH  HAy4YHOrO  TO3HaHUS,
UCIIOJIb3YEMbIMU B OUOJIOTHYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB U HKOCUCTEM
(omucanue, u3MepeHue, HaONI0eHHe, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OILICHKHU aHTPOIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHHE BBIACNATH CYIIECTBEHHbIE MPHU3HAKU: BHUJIOB, OHOTEOIEHO30B,
DKOCHCTEM M Ouocdepbl, CTaOUIM3UPYIOIIETO, ABMIKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOT0 0TOOpPA, AJJIOMATPUYECKOTO U CUMITATPUYECKOTO BUA000pa30BaHus,
BIMSHUS ~ JIBIDKYIIMX  CWJI  JBOJIOIMM  Ha  TEeHOMOHA  TOMYJISIUH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HAIPaBICHHMA
HBOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B IKOCUCTEMAX;

YMEHUE YCTAHABIMBATH B3aWMOCBSI3M MEXKIYy MPOLECCAaMH HBOJIOLNH,
JIBIKYIIUMU CHJIAMH aHTPOIIOT€HEe3a, KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMHU K HUM OPTaHU3MOB;

YMEHUE  BBIBISATH  OTJIMYMTENbHBIE  NPU3HAKK  KUBBIX  CUCTEM,
MPUCTIOCOOJICHHOCTh BUJIOB K Cpele OOWMTaHUs, aOMOTHYECKHX U OHMOTHUYECKHX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBSI3€Ml  OpPraHm3MoOB B  COOOLIECTBAX,
AHTPOIIOTE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEW MECTHOCTH;

YMEHUE HCMOJIb30BaTh COOTBETCTBYIOIIUE AapTryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJIS JIOKA3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKHUX T'PYII, B3aUMOCBS3U OPraHU3MOB U Cpelibl OOMTaHUs, €IMHCTBA



YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOrooOpa3usi BHIOB U
HKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOIBI U UETIOBEUECTBA,

yYMEHHUE peliaTh ONOIIOTUYECKUE 3a]]a4H, BBISBISATH MPUUYUHHO-CIICICTBEHHBIC
CBSI3U MEXKAY UCCIIEeTyeMbIMH OMOJIOTUYECKUMU MPOIIECCAMH | SIBICHUSMU, JETaTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHHH TTOJIYY€HHBIX PE3yIbTaTOB;

YMEHHE BBINONHATh JAOOpAaTOpHbIE U MpakTU4YecKue padoThl, COOIIOIAThH
npaBuiIa Mpu padboTe ¢ yueOHbIM U Ja00OPATOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh WX OKCIECPUMEHTAIHHBIMU
cpeactBamu, GOpMYyITUpPYs IeJdb HWCCICIOBAHMS, AaHATU3UPOBATH IONYYCHHbBIC
pe3yabTaThl U NIaTh BBIBOJIBL;

YMEHHE Y4YacTBOBAaTh B y4E€OHO-UCCIIEIOBATEIILCKON paboTe Mo OHOoJIoruw,
DKOJIOTUM W MEIUIIMHE, MPOBOJUMON Ha 0a3e IMIKOJIBHBIX HAYYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATh  TMONYYCHHBIE  pPE3yNbTaThl HAa  yUYEHUYECKHX
KOH(pEpEHIUSX;

yYMEHHE OIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUH KU3HH, YeTIOBEKa
M YEIOBEYECKUX pac, O MPUYMHAX, TOCICACTBHSIX M CIIOCO0AX MPEIOTBPAIICHHUS
r1o0aabHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP Oyaymied npodeccuoHaIbHOM
JEeSITENBHOCTU B 0071aCTH OMOJIOTUH, SKOJIOTUH, IPUPOIOTIOIH30BaAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUH, CEIBCKOIO XO35AWUCTBA, MHUIIEBON
IPOMBIIIJIEHHOCTH, YTAyOJsiTh TO3HABATENbHBIM HWHTEPEC, HaNpaBJICHHBIA Ha
OCO3HAHHBIK  BHIOOP  COOTBETCTBYIOIIEH  MpOPeccCuu HU  MPOJOJIKEHUE
OMOJOTUYECKOTO 00pa30oBaHUsl B OpPraHU3aIUsAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
1 buonorus kak Hayka
2 JKuBbi€e cCTEMBI 1 X U3YUYECHUE
3 Buosorng xieTkn 0.5 https://content.edsoo.ru/lab/subject/6/
4 XuMHYecKasi OpraHu3alusi KIeTKH 10 1 https://content.edsoo.ru/lab/subject/6/
5 CrpoeHue 1 pyHKUINU KIETKU 8 2 https://content.edsoo.ru/lab/subject/6/
6 OOmeH BemECTB 1 MpeBpateHue 9 1 https://content.edsoo.ru/lab/subject/6/
SHEPTHUH B KIIETKE
H .
7 acnez[cnsemfaﬂ nHbopmanus 1 9 0.5 https://content.edsoo.ru/lab/subject/6/
peanu3anus e€ B KJIETKe
JKU3HEHHBIN UKIT KIIETKH 6 1 https://content.edsoo.ru/lab/subject/6/
Ctpoenue u pyHKIIMH OpraHU3MOB 17 15 https://content.edsoo.ru/lab/subject/6/
10 PasmHOeHHE 1 pasBHTHE 8 1.5 https://content.edsoo.ru/lab/subject/6/
OpraHu3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU 2 0.5 https://content.edsoo.ru/lab/subject/6/
OpraHu3MOB
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 https://content.edsoo.ru/lab/subject/6/
13 3aKOHOMEPHOCTH U3MEHUNUBOCTH 6 https://content.edsoo.ru/lab/subject/6/
14 I'eneTnka yenoBeka 3 0.5
15 Cenekuusi OpraHu3MOB 4 1 https://content.edsoo.ru/lab/subject/6/



https://content.edsoo.ru/lab/subject/6/
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https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/

buorexHonorus u cMHTETHUECKAS

16 4
ouonorus
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KJIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE pecypchl

3apoK/IeHUE U pa3BUTHE
HBOJTIOIMOHHBIX MTPEJICTABIICHUI B
Oouonorun

Mukpo3BOIIOLHS U €€ PE3YIbTAThI

14

https://content.edsoo.ru/lab/subject/6/

MakposBoitonus 1 €€ pe3ysbTaThl

HpOI/ICXO)K)IeHI/Ie )41 paSBI/ITI/Ie JKHU3HU
Ha 3emiie

15

1.5

https://content.edsoo.ru/lab/subject/6/

[IpoucxoxaeHue yeaoBeka —
AHTPOTIOTCHE3

10

DKOJIOTUSI — HayKa O
B3aMMOOTHOUIECHUSX OPraHU3MOB U
HaJOPraHU3MEHHBIX CUCTEM C
OKpYyKarollen cpenou

0.5

Opranusmsl 1 cpeia OOUTaHUs

1.5

DKOJIOTHS BUJOB U MOMYJISALUN

0.5

9

DKOI0THS COOOIIECTB.
DKOIOTHUYECKUE CUCTEMBI

12

0.5

https://content.edsoo.ru/lab/subject/6/

10

buocdepa — rmobanbHas skocucTemMa

11

Yenosek u OKpYyKaromas cpela

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5



https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/
https://content.edsoo.ru/lab/subject/6/

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. buonorus. buonorudeckue cuctemsl u npouecchl, 10 kmacc/ Tepemos
A.B., Tlerpocosa P.A., OG11ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLI MHEMO3HMHA»;

2. buonorus. buonorudeckue cuctemsl u npoueccsl, 11 kmace/ Tepemon
A.B., Tlerpocosa P.A., O011ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«MOLl MHEMO3HMHA;

3. Tlaceunuk B. B., Kamenckuii A. A., Py6orioB A. M. u ap. / Ilox pex.

[Taceynuka B. B. buonorus 10 knacc. YueOHuk. YriiyOi€HHbBIN ypOBEHb;

4. Tlaceunwk B. B., Kamenckuit A. A., Pyoros A. M. u ap. / Ilox pen.

5. ITaceunuka B. B. buonorus 11 knacc. YueOuuk. YrinyOnEHHbIN
YPOBEHb.

METOJIUYECKHUE MATEPHUAJIBI AJI51 YUUTEJISA

1. TepemoB A.B., IlerpocoBa P.A. buonorus. 10-11 knaccsi.
MeTtoanueckoe ocooue i yuanurteis (YriryOJICHHBIH YPOBCHB);

2. Tlaceunuk B.B., llIseroB I'.I"., Epumona T.M. buonorus. [Toypounbie
paspadotku. 10-11 k1. YraoyOneHHbIH YPOBEHb;

3. B.B. bycnakos, A.B.IIsiHeeB «MeToandeckoe ocodue «Peanuzanus
o0pa3oBaTeIbHBIX MPOTPAMM €CTECTBEHHOHAYYHOMN U TEXHOJIOTUYECKON
HaIPaBJICHHOCTEN 1O OUOJIOTUH C UCIIOJIb30BaHUEM 000PYI0BaHUS
nentpa « TOUKA POCTA» (Mocksa, 2021 ron);

4. Meroandeckue peKOMEH/IAlUU AJI IPOBEICHUS TA00PATOPHBIX PabOT
C MCmob30BaHueM nudpoBeIX Jadoparopuii Releon.

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHN
HUHTEPHET

http://edsoo.ru

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
ysclid=11964kz5pe301267318

https://oblakoz.ru/ https://fipi.ru/ege/otkrytyy-

bank-zadaniy-ege


http://edsoo.ru/
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=29
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