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MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma o yue6HOMY npenmety "buonorus” (nanee - OMoorus) Ha ypoBHE CPEIAHETO
obmiero oopazoBanus pa3padborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-03
«O0 oOpazoBanuu B Poccuiickoit ®denepanmmn», ®I'OC COO, Konnenuuu mnpenogaBaHus
ydaeOHoro mpeamMera «bHoaorus» U OCHOBHBIX IMOJOKEHUU (efepanibHOol pabodeil mporpaMmbI
BOCIIUTAHMS.

VYuebusiit npeamer «buonorus» yriyonaéunoro ypoBHs usyueHus (10-11 xmaccer)
ABJIIETCS OJJHUM M3 KOMIIOHEHTOB IMPEAMETHON 00macTu «EcTecTBEeHHO-HAy4HbIE MPEAMETHI».
Cormacao monoxkerusim PI'OC COO mnpodunpHbIe y4eOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONEHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHnuanun o0ydeHus: Ha YpOBHE CPETHEro
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI O0ECIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIHMM,
CpPEIHHM OOIMMM, CPEIHUM MPO(PECCHOHAIBHBIM M BBICIIUM OO0pa3oBaHHWEeM. B To ke Bpems
KOKIBIA U3 ATUX Y4€OHBIX MPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30BaTeNbHBIX, BOCIIMUTATENIBHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAITUCH
o0yJaromuxcsit ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 00JacTH Hay4HOTO 3HAHMS,
CBS3aHHOTO C OHOJIOTHEH, MEIMIIMHOM, SKOJOTHUEH, ICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM
JIEJIOM.

[Iporpamma no yaeOHOMY mpeamety "buonorus" na€r mpeacraBieHUe O IeNU U 3aa4ax
U3y4eHUs yaeOHoro npeamera «buonorus» Ha yriryoa€HHOM ypOBHE, ONpeAemseT 00s3aTenbHOoe
(MHBapuaHTHOE) TMPEAMETHOE COJAEpKaHHME, €ro CTPYKTYpPHpPOBaHHE IO pa3jesiaM M TeMmaw,
pacnpeneneHre o KiaccaM, peKOMEHIYeT MOCIe0BaTeIbHOCTh U3yYeH s yueOHOTo MaTepuana
C Yy4€TOM MEXNPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro mporecca,
BO3PACTHBIX 0cOOeHHOCTeH oOyuaromuxcs. B mporpamme mo O6MoIOTMH peau30BaH MPUHIHIL
MPEEMCTBEHHOCTH C HW3y4YeHHWEM OHWOJIOTHM Ha YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHWS,
Omaromaps 4yeMmMy [pPOCMaTpPUBAeTCsl  HANpaBICHHOCTh HA  TMOCJIENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUUYECKOTO MBIIUICHUS, MPEJCTaBICHUNA O 3A0pOBOM 0Opa3e KU3HH, Ha
BOCITUTAHUE OEPEKHOTO OTHOIICHUS K OKpYXKalomeld NpupoAaHou cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTU ydeOHOro mpenmera «buomorus» B peanuzalnuu
tpeboBanuit ®I'OC COO k miIaHUpyeMbIM JUYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM
pe3yabTaraM oOy4deHHss U B (POPMHUPOBAHMH OCHOBHBIX BHAOB Yy4eOHO-ITO3HABATEIbHOM
JEATEeILHOCTH OOYYaIOIMUXCs TI0 OCBOCHHUIO COJEpKaHUs OHOJOTHYECKOro 0Opa3oBaHHsS Ha
YPOBHE CpeHEro 001Iero 00pa3oBaHus.

VYuebublii npeamer «buonorusi» Ha ypoBHEe cpeaHero oOriero o0Opa3oBaHUS 3aBeplIAET
Ouonornyeckoe oOpa3zoBaHue B MIKOJE U OPUEHTHPOBAH Ha PACHIMPEHHUE U YIIIYOJICHHE 3HAHHUM
0o0ydJaronuxcsi O JKUBOW TIPHUPOJAE, OCHOBAX MOJICKYISIPHOM U KJIETOYHOW OuoJIorHH,
SMOpUOJIOTUH U OUOJIOTUU PAa3BUTHUS, TE€HETUKU, CEJIEKINH, OMOTEXHOJIOTUHU, HBOJIOLMOHHOIO
YUEHHSI U DKOJIOTHH.

Nzyuenue yuebHOro npenmera «buonorus» Ha yriyOJIeHHOM YPOBHE OPHEHTHUPOBAHO Ha
MOATOTOBKY OOYYaIOMIMXCS K TMOCIENYIONEMY IOJTYyYEHUI0 OHOJOTHYECKOTo OOpa3oBaHUs B
By3axX M OpraHM3alMsaX CpeAHEro npodeccruoHanbHOro oopazoBanus. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHWUN, MOJYYCHHBIX IMPH H3YYCHHH OOYYaIOUTMMHCS
COOTBETCTBYIOIIMX CHCTEMAaTHYECKHX pa3[esioB OHOJOrMH Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanus, B 10-11 kmaccax 3Tv 3HaHUS MOJTYYAlOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTHYECKHE 3HAHUSA O PACTEHHSX, >KMUBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YeloBeKa,
O0IMMX 3aKOHOMEPHOCTSX JKU3HHU, [OIMOJHHUTEIBHO BKJIIOUYEHBI OHOJIOTMYECKHE CBEACHUS
NPUKJIAJAHOTO U MOMCKOBOTO XapaKTepa, KOTOPbIe MOXKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
nocienyomero Beidopa mnpodeccun. BosmMoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C



COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOTYYEHHBIMU 00YYAIOMKUMUCS NIPU U3YUYEHUU (PU3UKU, XUMHH,
reorpaguu U MaTeMaTHKH.

CrpykTypa mnporpamMmbl o ydeOHOMY mnpeamery "buomorus" oTpaxkaer CHUCTEMHO-
YPOBHEBBIM M 3BOJIONUOHHBIN MOAXOABI K U3ydeHHio Ouonoruu. CorjacHO UM, H3y4aroTcs
CBOICTBa M 3aKOHOMEPHOCTH, XapaKTepHbIE JJIsl )KUBBIX CHCTEM Pa3HOr0 YPOBHS OpraHU3alllu,
HBOJIOIMM OPraHMYECKOro Mupa Ha 3emiie, COXPaHEHHUs OMOJIOTMYECKOTO pPa3HOOOpa3Hs
wianeTsl. Tak, B 10 Kkiacce M3ydarloTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTHH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUH, OMOTEXHOIOTUHA U CUHTETUYECKOM
OMOJIOTHH, aKTyaJM3UPYIOTCS 3HaHUS OOydJaloImMXcs MO OOTaHWKE, 300JIOTHH, aHATOMHH,
¢usuonorun yenoseka. B 11 kiacce n3ydaroTcsi SBOJIIOLMOHHOE YYEHHE, OCHOBBI SKOJIOTUU U
yueHue o ouocpepe.

VYueOnbrii npenMer «buomorus» Tpu3BaH 00€CIEUUTh OCBOCHHE OOYYAOIIMMUCS
OMOJIOTUYECKMX TEOpUM M 3aKOHOB, WJEH, NPUHLMIIOB U TPaBUJ, JEXKAIIMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHOH KapTHUHBI MHpA, 3HAHUH O CTPOCHUH, MHOT0O00pa3uu H
0COOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJALWH, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAaHHUSIX B OWOJIOTUH, MPUKIATHBIX aCHEeKTax
Ouonoruueckux 3HaHWi. [ pa3BUTHSA U MOJJEpXKaHUS MHTEpeca o0ydarouxcs K OMoJIoTuu
HapSIIy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJEPKaHUU MPOTPaAMMBI 110
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS W PA3BUTHUS TOW WM MHOU
oOnacTu OMOJNOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUYEHBIX B pEIICHHE Ba)KHEHUIINX
OMOJOTUYECKHUX U DKOJIOTUYECKUX MPOOIIEM.

Lenp n3yuenus ydeOHOro mpeamera «buonorus» Ha yriyon€HHOM YpPOBHE — OBIIAJCHHE
00ydJalImUMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIIMOHATBLHOW OpraHU3allii >KUBBIX CHCTEM
pPa3HOTO paHra U NpuoOpeTeHrne YMEHUIN HCIONIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpECA
K omnpenenéHHoi o0macTu mpodecCHOHAIIBHON AESITEIbHOCTH, CB3aHHOW ¢ OWOJOTHEeH, I K
BBIOOpY yueOHOT0 3aBeIeHHs U TPOAOIKEHHUS OMOIOTMYECKOro 00pa3oBaHMsL.

JlocTrxkenne 1enu u3ydeHust yaeOHoro mpenmera «buonorusi» Ha yriyOJIIEHHOM YpOBHE
o0ecrnieunBaeTcs peleHrueM CIeAYyomuX 3a1ay:

OcBOEHHE OOydYaloIMMHUCA  CHUCTEMbl  OHOJIOTMYECKHMX  3HAHUIl: 00  OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHICTIHIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpPaBHIIAX,
COCTAaBIJIIIOLIMX  COBPEMEHHYIO E€CTECTBEHHO-HAY4YHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3ui U OCOOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKa, OPTaHU3M, MOIYINSLHUS, BUJ,
OuoreoreHo3, Ouocdepa); O BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX HCCIEIOBAHUAX B
OHOJIOTHH;

O3HaKOMJICHHE  OOydyaromuxcs ¢  METOJaMM  [O3HAHWA  JKUBOW  MPUPOIBI:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HayK (MOJIEKYJISPHOU M KJIETOYHOM OHOoIoruu,
SMOPHOJIOTUH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLHUH, OMOTEXHOJIOTUHA U CUHTETUYECKOM
OMoJNIOTHMH,  TAJCOHTOJOIMH, OKOJOTHHM); METOAAMU  CaMOCTOSTEIBHOTO  IPOBEICHHS
OMOJIOTUYECKNX HCCIEeOBaHUI B JabopaTopud W B mpupoae (HaONIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYYaIOIIUMUCS YMEHHMSIMH: CaMOCTOSITEIbHO HaXOIHUTh, aHAJIU3UPOBATh U
UCIIOJIb30BaTh OMOJIOIMYECKYIO HH(OPMAIIHIO; TIOJIB30BATHCS OMOIOrMYECKONH TEPMUHOJIOTHENH U
CUMBOJIMKOW; yCTaHaBIMBaTh CBSA3b MEXKIY pPa3BUTHEM OHOJOTHH M COIHAIBLHO-
SKOHOMHMYECKHMH M SKOJIOTMYECKHMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOEH JCATENHHOCTH 10 OTHOIIECHHWIO K OKPYXKAIOIIEH NPUPOIHON cpene, COOCTBEHHOMY
3I0POBBI0 U 370POBBIO  OKPYXKAIOIIUX JIIOACH; OOOCHOBBIBaTH M  COOMIOJATH MEpPBI
npoMIaKTUKN WHPEKIUOHHBIX 3a00J€BaHUM, TpaBWa MOBEICHHUS B MPUPOJE M OOecTedeHUs
0€301aCHOCTH COOCTBEHHOM JKU3HEAEATEIILHOCTH B UPE3BBIYAWHBIX CUTYAIUSX MPUPOJHOTO M



TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTb COBPEMEHHBIE HaydHble OTKPBITUS B oO0JjacTu
OHOJIOTHH;

pa3BuUTHE y 00YJalOIUXCsl WHTEIUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEW B Ipolecce
3HAKOMCTBA C BBIJAIONIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMi €10 TIpoOiieMaMu, METOA0JIOTHed OHOJOTrHYeCKOro HMCCIEAOBAaHUS, MPOBEACHUS
OKCIIEPUMEHTAIBHBIX HCCICIOBAaHUM, pEImIeHUS OWONOTHYECKUX 3a7ad, MOJCTUPOBAHUS
OMOJIOTUYECKUX 00BEKTOB U MPOIIECCOB;

BOCIIHTAHHUE Y 00YYarOMIMXCs LIEHHOCTHOI'O OTHOILIEHUS K >KMBOW MPUPOJE B LIEJIOM H K
OTIENbHBIM €€ O00beKTaM U SBJICHUSM; (OPMHpPOBAHME SKOJIOTHYECKOM, TIE€HEeTHYEeCKON
IPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B MPUPOJIC; WHTETPAIMN €CTECTBEHHO-HAYUHBIX
3HAHUH;

npuodpereHre 00y4arIUMUC KOMIIETEHTHOCTH B PallMOHAIBHOM MPUPOAOIOIb30BAHUN
(cobmroeHne TpaBUJl TIOBEJACHUS B TPUPOJIC, OXpPaHbl BHUJIOB, HIKOCHUCTEM, Omocdepsl),
COXPaHEHHH COOCTBEHHOI'O 3/I0pPOBbS U 3/0POBBSl OKPYKAIOUIMX JIOAEH (COOMIONEHUs Mep
npodunakTuku  3a0oieBaHUM, oOecriedeHWe  OE30MACHOCTH  JKU3HENCATCIILHOCTH B
Ype3BhIYAIHBIX CUTYaLUAX MPUPOJAHOIO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3MaHME YCJIOBHMM i OCO3HAHHOTO BHIOOpa OOYYAIONIUMUCS WHIUBUIYaTbHOU
00pa3oBaTeNbHON  TPACKTOPUH, CIIOCOOCTBYIOUICH MOCIEAyOMEMY HIpOopecCHOHATHLHOMY
CaMOONPEJEICHNIO, B COOTBETCTBUU C WMHJWBUIYaJbHBIMU HMHTEpECAMH U MOTPEOHOCTAMU
peruoHa.

OOmiee YUCIIO YacOB, OTBEIEHHBIX HAa HM3y4YEHHUE OMOJIIOTMM Ha YIrIyOJIEHHOM YPOBHE
cpenHero obmiero obpaszoBanusi, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 uwaca B
Heneno), B 11 xnacce — 102 gaca (3 gaca B HeZleno).

OTb6op opraHu3anMOHHBIX  (GOpM, METOMOB H CPeACTB OOy4eHHs OHMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PHUKU €ro COJEp)KAaHUS M HANPaBIEHHOCTH HA MPOAOHKCHUE
OMoornYeckoro o0pa3oBaHUs B OPraHM3ALMAX CPEIHEr0 MPOPECCHOHATIBHOIO M BBICIIETO
oOpaszoBaHwusl.

OO0s3aTeNbHBIM YCIIOBUEM MPU OOYYEHUH OMOJIOTMH HAa YIIyOJEHHOM YpPOBHE SIBISICTCS
IpoBeeHUE JIabOPAaTOPHBIX M MpakTHUecKuX pabor. Takxke ydacTHe OOydaroUIMxcs B
BBITIOJTHEHUH  TPOCKTHBIX UM y4eOHO-MCCIEOBATEIbCKUX paboT, TeMaTHKa KOTOPBIX
OTpe/IeNiIeTCs y4YUTeNIeM Ha OCHOBE MMEIOIIMXCS MaTepuaibHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue MpOrpaMMbl, BBIIECJIECHHOE KYpcusoMm, HE BXOAUT B  TMPOBEPKY
rocyaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Buosorusi kKak Hayka

CoBpeMeHHass OMONIOTHSI — KOMIUJIGKCHas Hayka. KpaTkas ucrtopusi pa3BUTHSI OHMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH Mpobiembl. DyHIaMeHTadbHbIE, MPUKIAIHBIE WU
IIOVCKOBBIE HAYYHBIE UCCIIEOBAHMS B OMOJIOTHH.

3HavyeHre OWOJIOTHM B (POPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszanHble ¢ Ouonormeil. 3HaueHue OHOJOTMM B TMPAKTHYECKOU
NEeSTEIbHOCTH YeJIOBEKa: MEAMIIMHE, CEJbCKOM XO3iCTBE, MPOMBIIUIEHHOCTH, OXpaHe
PUPOJIBIL.



JdemoHcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I'.
Menpnens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunuko, H. M. Basunos, H. B.
Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTUU C APYTMMU HayKamu», «CuctemMa OMOJIOTHMYECKHX
HayK».

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBble cuctembl Kak mpeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €UHCTBO
XUMUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTb, CJOXKHOCTh M YHOPSAIOYEHHOCTD
CTPYKTYpBI,  OTKPBITOCTb, = CAMOOPTaHM3alUs, CaMOBOCIPOM3BEIECHUE, pPa3apakKMMOCTh,
U3MEHYUBOCTb, POCT M pa3BUTHE.

YpoBHM OpraHu3allid >KUBBIX CHCTEM: MOJEKYJISPHBIMA, KIETOYHBIM, TKAHEBbIM,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN (OMOTeOLIEHOTUYECKHIA),
o6uoctepnsiit. [Iponeccsl, npoucxoasmue B KHUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH >KUBOTO.
Kuzsep kak popma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniue »KUBbIe CHCTEMbI Ha Pa3HbIX
YPOBHSIX OPTaHU3aLUH.

N3ydenne xuBbIXx cucteM. MeToasl Ouonormueckoi Hayku. HaOmroneHue, m3MepeHue,
SKCIIEPUMEHT, CHUCTeMaTu3aius, MeraaHanu3. [loHsATHE O 3aBUCHUMOM UM HE3aBUCUMOM
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonsatue BeIOOPKU U €€ Jo0cTOBEepHOCTh. Pa3zOpoc B 6Gnonorndyeckux naHHbiX. OLeHKa
JIOCTOBEPHOCTHU MOJYUYEHHBIX Pe3yNbTaToB. [IpUUMHBI MCKaXKEHUSI PE3YNbTAaTOB SKCIEPUMEHTA.
[loHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmunplr u cxembl: «OCHOBHbIE TNpPU3HAKU JKU3HU», «bHOIOTMYECKHE CHCTEMBI»,
«CBoliCTBa )KMBOW MaTepun», «Y pOBHU OpPraHU3alluu KUBOU NpUPOb», «CTpOeHUE KUBOTHON
KIeTKW», «TKaHu  KUBOTHBbIX», ~ «CHCTEMBl OpraHOB  YEJIOBEYECKOTO  OpraHU3Ma»,
«buoreornenos», «buocdepar», «MeToabl U3YICHUS KUBOU MIPUPOIBD».

O6opynoBanue: 1abopaTtopHoe 000pyAOBaHHUE IS TPOBEACHUS HAOMIOACHUH, N3MEPEHUH,
IKCIEPUMEHTOB.

IIpakTnyeckasi padora «lcrnonp30BaHHE PaA3IMYHBIX METOJOB MPU H3YYEHUHU >KUBBIX
CUCTEM».

Tema 3. buosorus kjierku

Kietka — cTpykTypHO-(yHKIIMOHANIbHAS €AMHUIIA KUBOTO. VICTOpUS OTKPHITHS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIlBarnn, M. lneitnen, P. Bupxos).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.

MeTtoapl MOJEKYISIPHOM W KJIETOYHOHW OWOJOTHU: MHUKPOCKOMUs, XpomaTtorpadmus,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHOe  IEHTpU]yrupoBaHue,
KYJIbTUBUPOBaHUE KJIETOK. M3yueHue DUKCUpOBaHHbIX KIemoK. DICKTPOHHAS MHUKPOCKOIIHSL.
Kongokanvnaa muxkpockonus. Bumanvnoe (npustcusnennoe) usyyeHue Kiemox.

JdemoHcTpauuu

[optpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmumpl 1 cxembl: «CBETOBON MHKPOCKOI», «IJIEKTPOHHBIA MHUKPOCKOI», «Mcropus
Pa3BUTHUS METOJOB MUKPOCKOTTHI».

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHKpPOIpENnapaThl PacTUTENbHBIX, JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue MeTOMOB KJIETOUHOH Omosioruu (Xpomatorpadmus,
anekTpodopes, nudpdepenimansHoe HeHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKpO- U yJIbTpaMHUKPOdJIeMeHThl. Boga u €€ poib
KAK pacTBOPUTENs, pPEareHTa, ydacTue B CTPYKTYPHUPOBAaHMM KIIETKHM, TEIJIOPETYJISALNH.
MuHepanbHbIC BEIIECTBA KIETKH, UX OUOJIOTUYECKasi poib. POJIb KATHOHOB U aHMOHOB B KIIETKE.



Opranuyeckue BellecTBa KIETKU. buonornueckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, HMenTHIHAs
CBs3b. BTopuuHnas, TperuuHas, 4eTBEpTUYHAsA CTPYKTyphl. JleHarypanus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckune GpyHkIun 6enKkoB. [lpuonul.

YrneBoapl. MoHOCaxapubl, IUCaXapuibl, OJUrOCaXapuiabl M moyucaxapuabl. OOmmii
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHE CBOICTBa YrieBojoB. buonoruueckue GyHKIUU
YIJIEBOJIOB.

Jlunuae!. IM'uapodunsHO-THIPOPOOHBIE CBOICTBA. Knaccudukammst  nmunumos.
Tpurnunepuasl, pochoaunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkmu tununos. Oomme
CBOMCTBa OHWOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kuciotel. JJHK u PHK. CtpoeHue HyKJIe€MHOBBIX KUCIOT. HyKii€OTHIIBI.
[punuun kommuiementapHoctu. IlpaBmiio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue Gynkuu JJTHK. Bunsr PHK. ®ynknun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mojiekyine AT®. buonornueckue
byakuun  AT®. BoccraHoBiIeHHBIE TEPEHOCUYMKH, UX (QYHKIIMH B KIETKe. Jpyeue
Hykneozuompugocgamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CtpykTypHast OMOJIOTHS: OMOXUMHUYECKHEe W OMO(pU3MUECKHUEe HCCIEIOBAaHHS COCTaBa U
MPOCTPAHCTBEHHON CTPYKTYpbl OuoMoJeKkyl. Modenuposanue cmpykmypovl U @QyHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzaiin u opeanudeckuii cunmes OUOMONIEKYI U
UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Toptpetsri: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

[uarpammsl:  «PacnpeneneHue XUMHUYECKMX OJJEMEHTOB B  HEXHBOM  IPUPOIE»,
«Pacnpenenenne XMuMUYECKUX 3JIEMEHTOB B KUBOU MIPUPOJIE».

Tabmunpel u cxembl: «[lepuonuyeckass Tabmuna XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemecTBa B cocTaBe OpraHuzMoB», «CTpOE€HHE MOJEKYJIbl OenKa»,
«CTpyKTypBl OEIKOBOM MOJEKYJbl», «CTpOeHHE MOJIEKYN YrieBoJIOB», «CTpoeHHE MOJEKYI
IUNHUI0B», «HyKiIenHOBBIE KUCIOTHI», «CTpoeHHEe MOJIEKYIbl ATDx.

OO6opynoBaHue: XMMUYECKas MOCy1a U 000pyI0BaHHE.

JlaGopaTopHnas padora «OOHapyxeHue OENKOB C ITOMOIIbIO KAUeCTBEHHBIX PEaKLIUii».

JlaGoparopHasi padora «lcciegoBaHue HYKJIEUMHOBBIX KHUCIOT, BBIICTICHHBIX U3 KJIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u QyHKIUMN KJIETKHU

Tunel KIETOK: dyKapHOTHYecKas W mpokapuoTnueckas. CTpyKTypHO-(QYHKIIMOHATIbHBIC
00pazoBaHMs KJIETKH.

CtpoeHue mpokapuoTHUeCKOW KieTku. Kierounas creHka Oakrepuii W apxeil.
OcoOeHHOCTH CTpOEHUS TeTepOTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb TPOKAPUOT B OMOIIEHO3aX.

Crpoenune u QpyHKIIMOHUPOBAHKUE DYKAPUOTHUYECKOW KiIEeTKHW. [Ima3zmarndeckas MmeMmOpaHa
(mna3manemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHCIOpPT BemecTB 4epe3
MJIa3MaTHUeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpanbl. PaGora
HATPHUI-KATUEBOTO HAacoca. IHIOIMTO3: MUHOIUTO3, (aronuTos. Dk3onuTo3. Kinerounas creHka.
CrpykTypa 1 (yHKIIMH KJIETOYHOM CTEHKH pacTeHui, rpuOoB.

[urommaszma. I{uro3onb. Ilutockener. JIBmkeHue murTomiasmbl. OpraHouabl KIIETKH.
OnHoMeMOpaHHbBIE OpraHOUBI KIETKHU: dHAomnazMatudeckas ceth (JIIC), anmapat [Nombmxu,
JN30COMBI, UX CTpoeHHe U (yHKUMU. B3anMOCBA3b OJHOMEMOpAHHBIX OPTaHOWIOB KIIETKH.
CrpoeHre TpaHyJSIpHOTO peTHKYynyMa. Mexanusm Hanpasnenus 6enxkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CHHTE3  KJIETOYHBIX  MeMmOpaH. [maakuii  (arpaHyJIsIpHBIN)



sHJOMIa3MaTHYeCKuil petukynyMm. CekperopHas (yHkius anmapata L'onbmxu. Moougukayus
benxos 6 annapame I onvoocu. Copmuposxa 6enkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX kieTok. Kierounsii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOMJBI KJIETKH: MUTOXOHIPHHM, MJIACTHIBL. [Ipoucxodicoenue
mumoxouopuui u niacmuo. Cumbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHApUA U miacTuiA. [lepBuuHble, BTOPUYHBIE M CJIOXKHBIE IIACTHJIbI
(OTOCHHTE3UPYIOIIUX DYKApUOT. XJIOPOIUIACTBHI, XPOMOIUIACTHI, JIEHKOIUIACTBI  BBICIIMX
pacTeHu.

HememOpannbie opranouzsl kietku CtpoeHue M QyHKIMM HEMEMOpPaHHBIX OPTraHOUIOB
kieTku. PubGocombl.  [lpomescymounvie guramenmor. MuxpoduiaMeHTBl. AKmuHoGvle
Mukpoghunamenmsi. MBIILICUHbIE KICTKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KAEmOK.
Mukpotpy6ouku. Krerounsrii mentp. CTpoeHWe U JIBH)KCHHE JKTYTUKOB M PECHHYEK.
MuxkpotpyOouku nurtoriasmsl. Llentpuons. benku, accoyuuposannvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopmvie benku.

SAnpo. Obonouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE M (DYHKIUH.
Snepubiii 6enKoBbIN MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(da3HOM
spe. Jyxpomamun u 2emepoxpomamun. BelKu XpoMaTHHA — TUCTOHBL. J[unamuxa s0epHot
00601104KU 8 Mumose. foepHulti mpancnopm.

Kinerounsle  BkmoueHusa. CpaBHUTENbHAas  XapaKTEPUCTHKA  KJIETOK  JYKapuoT
(pacTuUTeIBHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHUECKOH KIeTKh», «CTpoeHHe KHUBOTHOU
KJIETKU», «CTpOEHUE PACTUTEIBHON KIETKH», «CTpOEHHE MUTOXOHIpUN», «Aapo», «CtpoeHue
IIPOKAPUOTUYECKON KIIETKU».

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKpPOIpernapaThl PacTHUTENbHBIX, MXHUBOTHBIX
KJIETOK, MUKPOTIpENapaTbl 0aKTepHUaTbHBIX KIETOK.

JlaGoparopHas padora «/3yyeHre CTpOECHHS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KIETOUHON MEMOPaHBI».

JlaGoparopHasi padora «/ccienoBaHue Ia3Moin3a U JEMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX».

IIpakTnyeckasi padora «/M3yueHue IBHKEHUS LIUTOIUIA3Mbl B PACTUTEIBHBIX KJIETKaX».

Tema 6. O0MeH BeliecTB U NpeBpallieHHe JHEPIUN B KJIeTKe

AcCUMWISINS U TUCCUMUISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BEIIeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoAa B  OOMEHHBIX  IpoIeccax.
DHepreTuyeckoe obOecneyeHre KiIeTku: TnpeBpameHnne AT® B 0OMEHHBIX MpoIleccax.
DepMeHTAaTUBHBIN XapakTep peaknuid KIETOYHOTro Meraboiu3ma. dDepMeHTHl, UX CTpOeHHeE,
cBoiictBa W MexaHusMm neiictBus. Kodepmentsl. Otimuus (HEpMEHTOB OT HEOPTraHUYECKHX
KaTaiu3atopoB.  benku-akTuBaToppl W OEIKU-MHTHOUTOPBI.  3aBUCHUMOCTh  CKOPOCTH
(hepMEHTATUBHBIX PEAKIUN OT Pa3IMYHBIX (DAKTOPOB.

[lepBUUHBIN CHHTE3 OpPraHMYECKMX BEUIECTB B KieTKe. DOTOCUHTE3. AHOKCU2EHHbIU U
oKcueenHvlll  omocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonnoz2o yeumpa. Ponb xnopomnactoB B mporecce GorocuHTe3a. CBeTOBas M TEMHOBAs
baspl. @omoovixanue, Cs., C4. u CAM-munvt pomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbIx (GakTOpoB Ha CKOPOCTh (hoTOCHHTE3a. 3HaUeHuEe (POTOCHUHTE3A.

XemocuHTe3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUPUIUPYIOLIHE
OakTepHH, xKeae300aKTepuu, cepodakTepun, BOJOPOJHbIE OaKTepru. 3HaueHHEe XeMOCHHTE3a.

AHaspoOHbIe opranu3Mbl. Buasl 6pokerus. [IpoaykTsel OpoKeHHS U UX HCIIOIh30BaHUE
YeJIOBEeKOM. AHa’pOOHBIE MHUKPOOPTaHHU3MBI KaK OOBEKTHl OMOTEXHOJOTMH M BO3OYIUTEIH
0ose3Hel.

AdpoOHBIE OpraHM3MBl. JTambl YHEPreTHUecKoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACIICTIIEHUE TITFOKO3bI.



buonornueckoe oxkucieHue, WIK KIETOYHOE JAbIXaHHE. POIb MUTOXOHApPHI B IpoLeccax
Oouosnoruueckoro okucienus. Luxnnueckue peaknuu. OkucauTenbHoe (OCPOPUIHPOBAHHE.
Onepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomonwnoti ATD-
cunmaszwvl. IlpeumymecTBa a’dpoOHOrO TMMyTH OOMEHa BEIIECTB Iepell aHa3POOHBIM.
O} PeKTUBHOCTH IHEPTeTUIECKOT0 0OMEHa.

JdemoHcTpanuu

Hoprpersr: k. ITpucton, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DOTOCUHTE3», «DHEpPreTHUeCKuii oOMeH», «buocuHTe3 Oenmkax,
«Crtpoenue pepmeHTa», «XEMOCHUHTES».

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYAOBaHUE ISl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnas padora «/3yueHue KaTaJTUTHYECKOW aKTUBHOCTH (EpMEHTOB (Ha
IIpUMEpPE AMHJIA3bl UM KATAJIa3bl)».

JlaGopaTtopnas pabora «l3yueHue (EepMEHTATHMBHOTO pacLICIUICHUS MEPOKCHAA
BOJZIOPO/IA B PACTUTEIBHBIX U JKUBOTHBIX KIIETKaX».

JlaGopaTopHas pa6ora «CpaBHEHHUE MPOLECCOB (POTOCUHTE3a K XEMOCHHTE3a».

JladopaTopnas padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U JIBIXAHUSI».

Tema 7. HacaeacTrBeHHass HHpOpMAaLMs U pean3anus eé B KJIeTKe

Peaknum marpuyHoro cuHresa. [[pyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmsauus HacneacTBeHHOW uH(popManuu. ['eHEeTHUeCKHil KOJI, €ero CBOWCTBA.
Tpanckpunuus — matpuudbli cuate3 PHK. [IpuHIMnbel TpaHCKpUNIUK: KOMILJIEMEHTApHOCTD,
AHTUNApaIEIbHOCTh, aCUMMETPUYHOCTh. Cospeganue mampuynvix PHK 6 sykapuomuyeckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ stanbl. Yuactue TpancnoptHbix PHK B OmocunTese Genka. YciaoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKUCITOT. Postb ppubocoM B OnocuHTE3€e Oenka.

Coepemennvie npedcmasnenus o cmpoenuu ceHos. OpraHu3anus reHoMa y MpoKapuoT U
JyKapuoT. Perymsiiusi akTHBHOCTH TE€HOB y MpokKapuoT. ['umorteza omepona (D. XKakoo, XK.
Mano). MonekynapHvle mexanHuzmvl 3Kcnpeccuu 2eHog y aykapuom. Poav xpomamuna 6
peayaayuu pabomsl 2eHog. Perymsaius oOMeHHBIX MpoIieccoB B kKieTke. KieTounslit romeocTas.

Bupycel — HekierouHble (OPMBI JKU3HH M OONUTraTHbIE apa3uThl. CTpOEHUE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusneuwwiti yuxn JHK-cooepocawyux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHbie 3a0oneBaHusi uenoBeKka, KHUBOTHBIX, pacrenuit. CIINJ], COVID-19,
COLIMAJIbHBIE U MEIULIUHCKHE MTPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6orvuux maccugog («bigdata») cmpyxmypHuix
buonoeuueckux OamHvix. Hanomexmonocuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@yHryuu 6enxos. Cnocobwt 00cmasKu 1eKkapcms.

JdemoHcTpanuu

[Moptpetsr: H. K. Konsuos, 1. . UBanoBCcKuUiA.

Tabmumet w  cxemsl: «buocuHTe3 Oenka», «['eHeTmdeckuid Kom», «Bupyce»,
«bakTepuogarn».

IIpakTnyeckas padora «Co3ganue MOJIEIU BUPYyCa».

Tema 8. ’/KuzHeHHBbIH HUKJ KIETKH

Knerounslii muki, ero mepuoasl u perymsmnus. Mutepdaza m muro3. OcoOeHHOCTH
MPOIEeCCOB, mpoTekaronmx B uHTepdase. [loaroroka kinetku k aenenuto. [IpecuHreTnueckuit
(MOCTMUTOTUYECKUI), CUHTETUYECKUNA M TOCTCUHTETUYECKUN (MPEMUTOTUYECKHI) MEPUOJIbI
uHTEpQa3bl.

Marpuunbii  cunre3 JHK -  permmkanusa. Ilpunuuner  penmukanuu  JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIA  CHUHTE3, AaHTUIAPAUIENBbHOCTh. MexaHu3m
pemwmkammn - JIHK.  Xpomocombl. Ctpoenue xpomocom. Temomepsl ©  Telnomepasa.



XpOMOCOMHBIM HA0Op KJIETKH — KapHOTHUM. JIMIUIOMAHBIA M TaruionIHBIA HAOOPBl XPOMOCOM.
["'omosiornynbie XpoMOcoMBI. [10710BbIE XPOMOCOMBI.

Henenne kierku — mMuto3. CTaguu MHUTO3a U MPOUCXOJAIIME B HUX MPOILECCHl. THIIbI
muto3a. Kapuoknnes n nutoknHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsiiuss MUTOTHYECKOTO IHKJIA KIeTKH. [Iporpammmupyemasi KiaeTodHas THOETh —
anonTo3.

Kierounoe sapo, XxpoMocoMbl, (DyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmsl npoaughepayuu,
oughghepenyuposku, cmapenust u eubenu kremok. «l{upposas kremka» — buoungopmamuvecxkue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpanuu

Tabmuiel 1 cxembl: «KU3HEHHBIM MUK KIETKH», «MuT03», «CTpOCHHE XPOMOCOM»,
«Pemmukanus JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKON, MHKpoOIpernapaTsl: «MHUTO3 B KJIETKaX KOpeIKa
JTyKa».

JlabopaTopnasi pabora «l3yueHne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».

JladopaTopHnasi pa6ora «HaGmroneHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JiykKa (Ha
TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. Ctpoenne u GyHKIHU OPraHU3MOB

buonormdeckoe  pazHooOpazme  opraHu3moB.  OJHOKJIETOYHBIE, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KUZHEIEATEILHOCTH OJHOKIIETOUHBIX OpraHu3MoOB. bakrepuw,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUucTsl. KogoHuanbHbie
OpTaHU3MBI.

B3anmocBsA3b yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm Kak enuHoe nenoe. 'omeocras.

Tkanm pacrenmit. TuIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTeibHas, IOKPOBHAs,
MPOBOJISINASI, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOCHHsI, PYHKIHUNA U PACTIOTIOKEHUS
TKaHEW B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M  4YEJOBEKA. THUIBI JKMBOTHBIX TKaHEW: JIUTEIHAIbHASA,
COEMHUTENbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHHUSA, (PYHKIHMH U pacroioKeHUs
TKaHel B opraHax >KUBOTHBIX U YEJIOBEKa.

Opranbl. BeretaTuBHbIe ¥ T€HEpPATUBHBIE OpraHbl pacTeHUi. Opranbl U CUCTEMbI OPraHOB
JKUBOTHBIX U yesoBeka. OYHKIIMU OpraHOB U CUCTEM OpPIraHoOB.

Onopa Tena opranu3moB. Kapkac pactenuil. Ckenerbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil U BHyTpeHHUH ckeneT. CTpoeHUe U TUIbI COSTUHEHUS
KOCTEH.

JIBuKeHHEe OpraHu3MoOB. [IBMKEHHE OJHOKJIETOYHBIX OPTraHW3MOB: aMEOOHIHOE,
KT'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PpACTEHUH: TPOMHU3MbI M HACTHH.
JIBuKeHEe MHOTOKJICTOUHBIX JKUBOTHBIX M U€JIOBEKa: MbllieuHas cuctema. Pedrexc. CkenerHeie
MBIIIIIBI U UX paboTa.

[Tutranue opranuszmos. [loryiomnieHue BoJbI, YTIAEKUCIOrO Ta3a U MUHEPAIbHBIX BELIECTB
pacteHusamu. I[Iutanue >XMBOTHBIX. BHYTPHUIOIOCTHOE W BHYTPHUKJIETOYHOE IHIIEBAPEHUE.
[Iuranue MO3BOHOYHBIX >KUBOTHBIX. OTHENbl MUILEBAPUTENHLHOrO TpakTa. [luineBapuTenbHbIe
xkenesbl. [InmeBapurenbHas cucremMa 4eaoBeKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanve »wuBoTHBIX. [{uddy3us razos yepes
NOBEepXHOCTh KiJeTKU. KokHoe npixanue. JlpixarenbHas MOBEpXHOCTh. XKabGepHoe U JEroyHoe
npixanue. JlpIxaHue MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. OBOJIOIMOHHOE YCIOKHEHHE
CTPOEHHMs JETKUX I103BOHOYHBIX >KMBOTHBIX. JIpIXarenpHas cucTeMa uelaoBeka. MexaHusm
BEHTWJISIIIAM JIETKUX y TITUI] U MIIEKOMUTAOIINX. Perynsanus apixanus. J[prxaTenbHble 00bEMBI.

TpaHcnopT BEMIECTB y OpPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHHil. TpaHcmopT
BEIIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHass cucrema
MIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpPOBEHOCHBIE COCYyAbl M KpoBb. Kpyru



KpPOBOOOpAIIIEHUsI.  DBOJIOLMOHHBIE  YCIOXHEHHA  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
IIO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u eé€ perynsanus.

Boinenenne y opraHu3moB. BeiaeneHue y pacTeHud. BelneneHue 'y KUBOTHBIX.
CoxkparutenbHble Bakyonu. Opranbsl BblieneHus. DuubTpanus, cekpeuus U oOpaTHoe
BCachIBaHME KaK MEXaHU3MbI Pa0OThl OPraHoB BhIAeNeHHs. CBSA3b MOJIOCTH Tela ¢ KPOBEHOCHOU
U BBIICIUTENBHON cHCTEMaMM. BpInencHue y MO3BOHOYHBIX XKMBOTHBIX M 4eioBeka. Iloukw.
Crpoenue u pyHKunOHUpOBaHHE HeppoHa. OOpa3zoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIIETOYHBIX OpraHu3mMoB. Cropel OakTepwii u
LMCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpenctsa naccuBHOM u
XUMHAYECKOH 3a1uThl. OUTOHIIUILI.

3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX IPOU3BOHBIE. 3alllUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema uyesnoBeka. KIETOUHBIH M TyMOpadbHBI HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHBIN  cneunpuyeckuid UMMYyHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro ummynurera (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHHM.

PaznpaxxuMocTs M peryiasuus y OpraHu3moB. PasapaXumocTs y OJHOKJIETOYHBIX
opranusmoB. Takcucel. PaznpaxxumocTs U peryisnuus y pacTeHUH. POCTOBBIE BelecTBa U MX
3HA4YCHHE.

HepBHast cucrema u pediekTopHas peryisius y >KMBOTHbIX. HepBHas cuctema u eé
OTIeNbl. ODBOJIOLMOHHOE YCIOXXHEHHE CTPOCHHUS HEPBHOM CHCTEMBI y XHMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u peduexropHas nyra. besycioBHble u
YCIIOBHBIC PEIICKCHI.

I'yMopanbHas perynsiuss ¥ SHIOKPMHHAs CHUCTEMa JKMBOTHBIX M ueioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. /[lelicTBME TOpMOHOB. B3amMOCBsSI3b HEpPBHOU U
SHJIOKpUHHOU cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpanuu

IToptper: W. I1. I1aBnos.

Tabmuupel u cxemsl: «OAHOKJIETOUHBIE BOJOPOCIU», «MHOIOKJIETOYHBIE BOAOPOCIN>,
«baktepun», «IIpocrelimme», «Opranbl LBETKOBBIX pacTeHuil», «CHCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEE CTpPOCHHUE HACEKOMBIX», «TKaHU pacTeHU»,
«KopneBsie cucrembr», «Ctpoenue crebnsi», «CTpOCHHE JHCTOBOM IUIACTUHKW», «TKaHU
JKUBOTHBIX», «CKeleT yenoBeka», «lluieBapurenbHas cucteMa», «KpoBeHOCHas cucTemar,
«/IpixatenpHas cucrteMa», «HepBHas cucrema», «Koxa», «MpbllieuHas cUCTEMa»,
«BprgenuTenpHas cucremMa», «JHIOKpUHHASA cUCTEMa», «CTpOEHHE MBIIIbI», «MMMyHHUTET»,
«Kumeynomnonoctusle», «CxeMa NUTaHUs pacTeHUl», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
JKUBOTHBIX», «CTpoeHue ruapbl», «CTpOeHHE IUIaHapUn», «BHYTpeHHEee cTpoeHHue T0KI€BOro
yepBsi», «HepBHas cucrema pbi0», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIKatomuxcsi», «HepBHas cuctema ntun», «HepBHas cuctema MIIEKONMHUTAIOIMINX,
«HepBHas cucrema yenoBeka», «Pediexc».

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpPONpenapaTbl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PAaCTEHUH, repOapuy pacTeHUI pa3HbIX OTAEJIOB, BIaKHBIE MTPENAPATHI
KHBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeNOBEKa,
o0opynoBaHue U1 JIEMOHCTPAallMd IIOYBEHHOIO M BO3AYIIHOIO TMTAaHUS pPacTEHH,
pacuierieHust KpaxMana ©  OelIKOB TMMoJ JedcTBHEeM (epMEeHTOB, 00OpyIOBaHHE JUIS
JEMOHCTPALMK OIBITOB IO U3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma [IbIXaTEIIbHBIX
JBUKEHHUM, MOJIETN TOJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yueHre TKaHEeW pacTeHUI».

JlaboparopHasi padora «/3yueHre TKaHel )KUBOTHBIX ».

JlaGoparopHas padora «/3yueHrue opraHoB IIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB



@DopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecriosioe (BKIII04asi BEreTaTUBHOE) U MOJIOBOE. Byl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIISLMs, (pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. IlomoBbie kieTku, win ramersl. Meio3. Craauum Menosa.
IToBenenue xpomocoM B Mmeio3e. Kpoccunrosep. buonornueckuii cMpIici Mel03a M MOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe paszButue. [‘ameroreHe3 y KMBOTHBIX. [loJlOBbIE  Kese3bl.
OO0pa3oBaHue U pa3BUTHE TMOJIOBBIX KieToK. CnepmaTtorene3 u ooreHe3. CTpoeHHE IOJIOBBIX
KJIETOK.

OmioioTBOpeHNEe W SMOPHOHANBHOE Pa3BUTHE KUBOTHBIX. CHOCOOBI OIUIOJOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOTHUS — HayKa O Pa3BUTUU
opranu3mMoB. Mopghozenes — o0na u3z enasuvlx npobaem smopuonocuu. Konyenyus mopgozenos
u mooenu mopghocenesa. Ctaguu >MOpHOTeHE3a KUBOTHBIX (HAa MpuUMepe JIATyIkH). Jpobienue.
Tunsl apobnenus. [emepmunuposannoe u Hedepmunuposannoe opobnenue. bracmyna, munovi
onacmyn. Oco6eHHOCTH IPOOJIeHUs MIICKOMUTAIOMNX. 3apOJBIIIEBbIC JUCTKUA (TacTpyJsiLus).
3akjiaJlka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JHMCTKOB. B3anMHOEe BiIUsAHHME YacTeu
pa3BHBAIOIIETOCS  3apojbilia (IMOpUOHANBbHAS HHIAYKIMS). 3akiajka I[UJIaHa CTPOCHHS
)KUBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOACHCTBUH TE€HOB. BrusHue Ha
SMOPHOHAIEHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOIIEH Cpelibl.

Poct u pasButne xuBOTHBIX. [locTomMOpmoHanbHbIM mepuoa. [Ipsmoe u Hempsmoe
pa3ButHe. Pa3ButHe c Meramopdo30M Yy OECIO3BOHOYHBIX M TO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOrO U HEMPSIMOTO PA3BUTHS, UX PACHPOCTPAHEHHUE B IPHUPOJE.
Tunbel pocta XUBOTHBIX. DaKTOpbl PETYISIIUM POCTa >KUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHUSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TPOLIECCHI.

Pasmuoxxenne u pasButue pacteHuid. ['ametodur m cmopodur. Melio3 B KM3HEHHOM
mukie pacreHuil. OOpa3zoBaHue cmop B Tmporecce Meio3a. ['ameTorenes y pacTeHHA.
OII0g0TBOPEHNE U PA3BUTHE PACTUTEIBHBIX OpPraHu3MoOB. [[BOWHOE OIJIOAOTBOPEHUE Y
IIBETKOBBIX pacTeHuii. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISILIUM OHTOTEHE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanuu

[Toptpetsi: C. I'. Hapammn, X. [lIneman.

Tabmuupl U cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «THIIBI OECTIONOro pa3sMHOKECHUS»,
«Pa3MHOXeHHe XJIaMHUIOMOHa/bl», «Pa3MHOXeHHe IBrieHbl», «Pa3MHOXEHHE TUApHI»,
«Meiio3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SULEKIETKH U CIIepMaTO30uaa»,
«OCcHOBHBIE CTaJMU OHTOTeHe3a», «lIpsamoe u Hempsimoe pa3BuTHe», «Pa3BuTHE Malckoro
Kyka», «Pa3BuTHe capaHum», «Pa3BUTHE JIATYIIKH», «/[BOIHOE OIIOAOTBOPEHUE Y I[BETKOBBIX
pacteHuii», «CTpoeHne ceMsiH OAHOAOJBHBIX M JABYAOJBHBIX pAaCTCHUN», «KWU3HEHHBIA ITUKII
MOpPCKOM  KamycTbl», <« KWU3HEHHBIH IUKI MXa», <« KHU3HEHHBIH WMWK MalnOPOTHUKA»,
«KW3HEHHBIN TUKII COCHBI».

Ob6opynoBaHue: CBETOBOH MUKPOCKOI, MUKPOIIPENapaThl SHIEKJIETOK U CIIEpPMaTO30U/I0B,
Mozelb «L{UKII pa3BUTHS JIATYILIKA».

Jlaboparopnasi paGora «l3yueHue CTpOEHHS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTyeckas pabdora «BpIsIBIEHHE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MMO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopnasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIUX PACTCHUM».

Tema 11. I'eHeTuka — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hctopust cTaHOBIIEHUS W pPa3BUTUS TeHETUKU Kak Hayku. Pabotsl I'. Menpens, I'. ne
®pusza, T. Moprana. Ponp oredecTBeHHBIX YU€HBIX B pa3BuUTHH TreHeTuku. Paborer H. K.
Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B.
TumodeeBa-Pecosckoro.



OCHOBHbIE T€HETUYECKUE MOHATUS U CUMBOJIBL. ['OMOJIOTUYHBIE XPOMOCOMBI, aJIEIbHbBIE
TeHBbI, albTCPHATUBHBIC TPHU3HAKH, JOMUHAHTHBIA W PEIECCHUBHBIA MPHU3HAK, TOMO3WIOTa,
reTepO3UroTa, YHCTas JIMHUSA, THOpUABI, TeHOTUM, (heHoThrn. OCHOBHBIE METOIbI TEHETUKHU:
TUOPHUIOTOTHYECKUH, ITUTOJIOTHYECKUH, MOJIEKYIIIPHO-TEHETUICCKUMN.

JdemMoHcTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
Benozepckuii, I'. 1. Kapnieuenxko, F0. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabmuip! U cxembl: «MeToIbl TEHETHKN», «CXeMBbI CKpEITUBAHUS».

JlaGopaTopHnas pa6ora «/[po3oduia kak 00BEKT FTeHETUYECKUX HCCIEIOBAHUI».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpeuBanue. IlepBblii 3akoH MeHaenss — 3aKOH €AMHOOOpasus
ruOpuioB mepBoro mokosieHus. IIpaBuino momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
pacuierneHus mpu3HakoB. [[uTonornyeckre 0CHOBBI MOHOTHOPHIHOTO CKpelmuBanus. [ unoresa
YHUCTOTHI TaMeET.

AHanuzupyroliee  ckpemuBaHue.  [IpoMeXyTO4YHBIH ~ XapakTep  HacieIOBaHUS.
Pacmierienne npu3HaKkoB MPU HETIOJIHOM JOMUHUPOBAHUU.
Jurubpunnoe ckpemumBaHue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBHCUMOTO

HacJIeJOBaHUsI MPU3HAKOB. LuTomornyecke OCHOBBI AUTUOPUTHOTO CKPEIIBAHUS.

CuernneHnoe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOe Hacle0BaHNe
T€HOB, HAPYIICHHUE CLETUIEHUS MEXAYy TeHaMu. XpOMOCOMHAs TEOpHUs HACIEICTBEHHOCTH.

I'eneruka nosa. XpOMOCOMHBIM MEXaHM3M ONpEAENIeHUs Moja. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TeTeporaMeTHbIM MoJ. ['eHeThyeckas CTPYKTypa IMOJOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIVIEHHBIX C TOJIOM.

I'enoTun kak 1menoctHas cucrema. IlmeloTponusi — MHOKECTBEHHOE JACHCTBHE T€HA.
MHoxecTBEeHHbIN ajuienu3M. B3auMmopeiicTBue HeaeNnbHBIX T'eHOB. KOMIJIEMEHTapHOCTD.
Onucras. [Tonumepus.

I'eHeTndeckuii KOHTPOJIb pPa3BUTHUS PACTEHHUM, JKUBOTHBIX U YEIOBEKA, a TaKkKe
(GU3MONOrMYecKUx TMPOIECCOB, TOBENECHHUA W KOTHUTHBHBIX (QyHKIM. ['eHeTnueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SUH — MAPA3UT» U «XO3SIHH —
MUKpoOHnoM». ['eHeTHueckre acreKThl KOHTPOJII U U3MEHEHHUs HacleZCTBEHHON MH(OpMaIiK B
MOKOJICHUSIX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpO 3akoHBI MeHnmensi», «pertuii 3akoH Menaens»,
«AHanusupyrolee ckpemyBanue», «HenonaHnoe nomuHupoBanue», «CLENIEHHOE HACIEe10BaHUE
MIPU3HAKOB y po30¢uibl», «['eHeTnka mona», «Kapuorum yenoseka», «Kapuotun apo3oduibr»,
«Kapuorun ntuiibl», «MHOXKECTBEHHBIN allenu3M», «B3auMoaeiicTBre reHoB».

OG6opynoBaHue: MOJETb IS TEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPHUIOB MEPBOTO
MOKOJICHUS] U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPALlMM 3aKOHA HE3aBUCHUMOIO
HACJIEeI0BAHMS NIPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMH CLETNIEHHOTO HACJIEOBAaHUS IIPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpoIpenapar: «Jlpo3odumna».

IIpakTuyeckasi padora «/3ydeHwe pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIMBAHUS Y
TPO30(HITBI».

IIpakTuyeckass padora «l3ydeHue pe3yabTaTOB AUTHOPUIAHOTO CKPCIIMBAHHS Y
TPO30(HITBI».

Tema 13. 3aKoHOMEePHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna u cpeabl npu (GopmupoBaHuH (eHoTuna. VM3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE NPU3HAKU. Buapl  M3MEHUYMBOCTHU:
HEHACJIEJICTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MeHUMBOCTb. Ponb cpeabl B (opMupoBaHUHM MOIU(DUKAIIMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuauvoHHBIA psii M BapuanuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHUUBOCTH.



T'enoTunnyeckas wu3MeH4YUBOCThL. CBOIiCTBA TI'€HOTHIIMYECKOM W3MEHUYUBOCTH. BUIbI
TEHOTHUITUYECKON N3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaIlHOHHASL.

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 U MOJIOBOW MPOLIECC — OCHOBA KOMOMHATUBHOU
U3MEHYMBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH B CO3/IaHUH TEHETUYECKOTO pa3HOOOpa3us
B IIpe/iesiax OJIHOTO BHU/IA.

MyTanroHHass M3MEHYMBOCThb. Buabl MyTalMil: T€HHBIE, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYLIUPOBAaHHbIE MYTalMHU. SE€pHBIE M IUTOIUIA3MAaTUYECKHE MYTallUHU.
ComaTuyeckue M MoJOoBble MyTauuu. [IpuyuMHBI BO3HMKHOBEHHS MyTauuil. MyTtareHbl U UX
BIMSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTAIMOHHOTO Mpoliecca. 3aKOH TOMOJIOTMYECKHX
panoB B HacienacTtBeHHOWM wu3MeHuuBocTH (H.M. BaBunoB). BHesgepHas H3MEHUYMBOCTH U
HACJICACTBCHHOCTb.

Onueenemuxa u >NUSEHOMUKA, PONb INUCEHEMUUECKUX (PAKMOPO8 6 HACIe008aAHUU U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Buabl u3mMeHUMBOCTH», «MoOmu(pUKAIMOHHAsT W3MEHYUBOCTH,
«KoMOuHaTuBHas U3MEHUYHUBOCTD», «Meiio3», «O11oa0TBOPEHUE Y, «I'eHeTnueckue
3a00IeBaHUs YEIOBEKa», «Bumbl myTaruii».

OOGopynoBanue: XUBbie U repOapHbIe SK3EMIULSIPHl KOMHATHBIX PACTCHHM, PHCYHKU
(¢otorpadun) )KMBOTHBIX C PA3IMYHBIMU BUIAMU U3MEHYHBOCTH.

JlaGopaTopnasi pabGora «MccnemoBaHue 3aKOHOMEpPHOCTEH — MOAM(HUKAITMOHHOMN
M3MEHUYUBOCTH. [TocTpoeHnEe BapraIllmOHHOTO psAJia U BApUAIMOHHOW KPUBOM».

IIpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».

Tema 14. I'eHeTHKAa YesloBEKA

Kapuorun uenoBeka. MexayHapoaHas MporpaMma HCCIEIOBaHUS T'€HOMa YEJIOBEKa.
MeToapl U3y4eHHS] TEHETUKH YeJIOBEKa: TeHEATOTHYECKU, OJM3HEIIOBBINA, ITUTOTCHETUYECKHH,
NONYJSALUOHHO-CTAaTUCTUUECKUHM, MOJIEKYsipHO-TeHeThnueckuil. CoBpeMEHHOE OIpeesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM UKciie ¢ momoibto [TT1P-
aHanmza. HacnencrBennsie 3a005eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIEC OOJIE3HU YEIIOBEKA.
bone3nn ¢ HaciencTBEHHOW NPEApacnoyiOKEHHOCThIO. 3HAYEHUE MEIULMHCKOW TEHETHUKU B
MPEIOTBPALICHUN W JICUCHUU TEeHETHUYECKUX 3a00JIeBaHUN YenoBeKa. MeIuKO-TeHETHYEeCKOoe
KOHCYJbTHpOoBaHuEe. CTBOJIOBBIE KIETKH. [[OHATHE «T€HETUYECKOTO Ipy3a». DTHUECKUE aCIEKThI
WCCJICIOBAaHHI B 00JIACTH PEIAKTUPOBAHUS T€HOMA H CTBOJIOBBIX KIIETOK.

['eneTndeckue (GakTOphl MOBBINIEHHONW UYYBCTBUTEIBHOCTH YEJOBEKAa K (U3MYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpYyKawollel cpeapl. ['eHeTnueckas MpeapacnoiioKeHHOCTh
YeJI0BEKAa K IaTOJIOTHSM.

JdemMoHcTpanuu

Tabmumer 1 cxeMbl: «KapuoTun dvenoBeka», «MeTOIbI M3ydeHUS] TCHETHKH YEJIOBCKA»,
«[eHeTnueckue 3a00ICBAHUS YCIOBEKA.

IIpakTnyeckasi padbora «CocTaBiICHHE U aHATIU3 POJOCIOBHOIN».

Tema 15. Centekuust OpraHu3MoB

JloMecTukanusi U CeleKuus. 3apoKICHHE CEIEKIMU U JoMecTukaruu. Yuenue H. U.
Basuiosa o LleHTpax MpoUCXOKIACHUS 1 MHOT00Opa3us KyJbTYpHBIX pacTeHuil. Posib cenexiun
B CO3JJaHMM COPTOB pACTEHUW MW TMOpoA KUBOTHbIX. CopT, mOpoJa, IITaMM. 3aKOH
TOMOJIOTUYECKUX PSAAOB B HAcIeACTBEHHOM m3MeHunBoct H. WM. BaBuioBa, ero 3nauenue s
CEJICKIIMOHHOMN PaOOTHI.

Metoap! ceneKnoHHO# paboThl. VIcKycCTBEHHBIH OTOOP: MAacCOBBIM U WHAMBHYaTbHBIH.
Drtanbl KOMOWHAIIMOHHOW ceNieKIuu. VcrbITaHue mpou3BOAUTENeH 1o moToMcTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP MO0 TEHOTHITY C TIOMOIIIBIO aHAIIU3a
JIHK.

NckyccTBeHHBI MyTareHe3 KakK METOJ CEJICKIIMOHHOW paboTel. PaananuoHHBIA U
XUMUYECKHM MyTareHe3 KaK MCTOYHHK MYTalluid y KYyJbTYpPHBIX (OPM OpPraHHU3MOB.



Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomMOumHaHTHbIX JIHK s
MOJIy4EHUSI UCXOTHOTO MaTepHuaa Jiisl CENEKLHH.

[Monyyenne mnonuruionnoB. BHyTpuBHmoBas rubpuamzanus. biuszkopoacTBeHHOE
CKpellrBaHue, Wi UHOpuauHr. HepoacTBeHHoe ckpelmuBanue, Wik ayTOpuauHr. I'eteposuc u
ero mnpuuyuHbl. Mcmomnb3oBanue rereposuca B cenekuuu. OtnanéHHas TrUOpUIM3AIMSL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CEJEKLUUU pAcTeHUH u
KUBOTHBIX. «3e1éHasl peGoNtoYusl».

CoxpaHeHHEe W U3Y4YEHHE I'€HETUYECKHUX PECypCOB KYJIbTYPHBIX PACTEHHN U MX AUKHAX
poauyeit Ui CO3AaHUsl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SIMCTBEHHBIX KYIBTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYUWeCBYIOWUX U CO30AHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHuem COBPEeMEHHbIX MeMmo008 HAYUHbIX UCCIe008aAHUl, Nepedosblx uoel u
NePCneKmueHbIX MEXHOL02UL.

JdemoHcTpanuu

[Hoptpersi: H. U. BaBunos, . B. Muuypus, I'. 1. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Acraypos, H. bopinoyr, /. K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI TPOUCXOKACHUS U MHOTOOOpa3us KyJIbTYPHBIX PACTCHUI»,
«3aKOH TOMOJIOTMYECKHUX PSIOB B HACJIEACTBEHHONM HM3MEHYMBOCTU», «METOIbl CEIEKIMU»,
«Otnanénnas rudpuauzanus», «MyTareHes».

JlaGoparopHasi padora «l3ydyeHne COPTOB KYJIbTYPHBIX PACTEHUU W MOPOJ JOMAIIHHUX
YKUBOTHBIX».

JlaGoparopHas padora «/3yueHne METOA0B CEIEKIIUN PACTCHUIT».

IIpakTuyeckas padora «[IpuBuBKa pacTeHmil».

Jkckypeusi «OCHOBHBIE METOMBI U JIOCTHXKEHHUS CEJIEKIMH PACTEHUW U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035ICTBO, B 1a00PaTOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. BuoTeXHOJI0THA U CHHTETHYECKAasi OHOJIOTUS

OOBeKTHl, HCIONb3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKaHEBbIE KYJbTYpPHI,
MUKpPOOPTaHU3MBI, WX XapaKTEpUCTUKA. TpamulluOHHAas OHOTEXHOJIOTHS: XJIeOOMeYeHue,
MOJIy4YeHUE KHCIOMOJIOUHBIX MPOIYKTOB, BUHOAENUE. MUKpoOHroiIornueckuii cuures. OObeKThI
MUKPOOUOIIOTHYECKUX TexHOoNIorui. [Ipon3BoACTBO OenKa, aMHHOKHCIOT U BUTAMUHOB.

Co3naHne  TEXHOJIOTMM W MHCTPYMEHTOB  LEJICHANPABICHHOTO  W3MEHEHUs U
KOHCTPYUPOBAHUS TEHOMOB C II€JIbIO TOJYYEHUs] OPTraHU3MOB M UX KOMIIOHEHTOB, COJAEPKAIINX
HE BCTpeYaroluecs B MpUpoie OMOCUHTETUYECKHE MTYTH.

Kierounas unkeHepus. Meroabl KynbTypbl KJIETOK M TKAaHEH PAcTEHUN U JKUBOTHBIX.
Kpuobanku. Comaruueckass ruOpuam3anids W cCOMaTHYEeCKud smOpuoreHes. Mcmosnp3oBaHue
TaluylOWJI0B B CEICKUUU pacTeHUi. [lonyuenue MOHOKIOHANbHbIX anmumen. FHcnonvszoseanue
MOHOKJIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIIOJJOTBOPEHHE.
PexoHCTpyKIMS SHMLEKIETOK W KIOHUPOBAaHUE >KUBOTHBIX. MeETOJ TpaHCIUIAHTALUM SIAEP
KIETOK. Texuonocuu 0300poeieHus, KylbMUGUPOBAHUs U MUKPOKIOHAILHO2O PAZMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KVAbMYP.

XpoOMOCOMHAasi U Te€HHasl UH)XeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYUPOBAHUE
pexombunantHeix JIHK. Cozodanue mpamnceennvix opeanuzmos. JIOCTHKEHUS W TEPCIEKTUBBI
XPOMOCOMHOM ¥ TEHHOM WH)XCHEPUH. ODKOJOTHYECKHE U ITHYECKHUE TPOOIeMBbI TEHHOM
WHXXEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas nudposas meaunuHa. [TIP-nmuarnoctuka.
MeTab0I0MHBIH aHaIH3, TEHOIIEHTPUYECKH aHaTN3 IPOTEOMa YeJIOBEKa JJIsi OLIEHKH COCTOSTHUS
€ro 370poBbs. Mcnonb30BaHHME CTBOJIOBBIX KIETOK. TapretHas Ttepanus paka. 3D-
OuoumxeHepusi A pa3pabOTKH  (PyHJAaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHIA,
CO3/aHMSI KOMIUIEKCHBIX TKaHEW COYeTaHHEeM TEeXHOJOTHM TpEXMEpPHOro OMONMPUHTHUHIA U
ckadonaunra A5 perieHus 3a1a4 NepCOHATU3UPOBAHHON METUIIUHEIL.



Co3naHue BEKTOPHBIX BaKIUH C IEJbl0 OOecreyeHHs KOMOMHMPOBAHHOW 3allUTHl OT
Bo3Oyauteneli OPBU, ycraHoBieHHE MOJICKYJISAPHBIX MeXaHu3MOB (yHKiunonupoBanus PHK-
COJIep KALNX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHMS YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuubt u  cxembl: «Mcmonb30BaHME  MHMKPOOPTaHM3MOB B MPOMBIIUIEHHOM
IIPOU3BOJCTBE», «KileTouHas MHKEHEPUs», «] eHHast HHXKXEHEPUSI».

JlaGopaTopnasi pa6ora «l3yueHrne 00bEeKTOB OMOTEXHOTOTHI».

IpakTnyeckas padora «[loaydeHne MOJOYHOKUCIBIX MPOTYKTOB.

IKCKypeusi «buOoTeXHOIOrNs — BayKHEHIIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJTIOIMOHHBIX MPeICTABJICHNH B 0HOJIOTHH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BOZHUKHOBEHUS JapBUHU3MA. JKu3Hb
Y Hay4yHad JedatenbHocTh Y. JlapBuHa.

JBuwxymue cuiasl 3Bomtouuu  BugoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXXEHMSI OPTaHW3MOB, HACJIEJICTBEHHAss HW3MEHYMBOCTb, OOpb0a 3a CyIlecTBOBaHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenune cuateTndeckoi Teopun 3Bomtonnn (CTI). HeittpanbHast TeOpust SBOITIONNH.
CoBpeMeHHas HBOJIOIMOHHAs OMOJIOTHsA. 3HAUYEHUE IBOJIOLUOHHONW TEOpuu B (POpMHUPOBAHUH
€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JdemoHcTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, K. b. Jlamapk, 2. XK. Cent-Unep, XK. Krosse, Y.
Hapsun, C. C. Yersepuxos, U. 1. llImaneraysen, k. Xonzaeiin, /. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoi npupoabl (mo K. Jluauer)», «JlecTHHIa XKuUBBIX
cymectB (mo Jlamapky)», «MexaHu3M (QOpPMHUPOBAaHUS TPHCIIOCOONEHUH y PpacTeHUd W
’)KUBOTHBIX (0 Jlamapky)», «Kapra-cxema mapuipyra nyremectus Y. Jlapsuna», «Haxonku Y.
NapBuHa», «®Dopmbl 0OpbOBI 3a cylecTBOBaHue», «[lopomel romybOeit», «MHoroo0Opasue
KYJIbTYPHBIX OpM KamycThl», «[lopoabl JOMaNIHUX XKUBOTHBIX», «Cxema o0pa30oBaHMsI HOBBIX
BunoB (mo Y. JlapBuny)», «Cxema COOTHOIICHHUS IBMXKYIIUX CHUJ HBOJNIOLUN», «OCHOBHbBIE
MIOJIOKEHUSI CHHTETUYECKON TEOPUHN IBOITIOLIUN».

Tema 2. MukposBosonust 4 eé pe3yabTaThl

[Tonynmaums kak sneMeHTapHass eAauHuua sBoonud. COBpPEMEHHBIE METOIbl OLICHKH
TeHETUYECKOT0 pa3Ho00pa3us v CTPYKTYpPHI monyssiiuii. MI3menenne reHodoH1a MONysiuy Kak
3JIEMEHTApHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TreHeTudeckoro paBHoBecusa k. Xapau, B.
BaiinGepra.

OneMeHTapHble (AKTOPHl (IBMIKYIIME CHUJIBI) SBOJIONUH. MYyTaIlMOHHBIA TIPOIECC.
KoMOunaTtuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — chnyuyaiiHble HEHANpPaBICHHBICE W3MECHCHHUS
YacTOT ajulesied B mOmyssnusax. DPGeKT ocHoBatrens. Dgdgexm OYymvLIOUH020 20PIbIUIKA.
CHuoicenue eenemuuecko2o paznoodpaszus: npudunel u ciredcmeus. Ilposaenenue s¢hgexma
opeticha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpamuu. M3omsamus  momymsSiun:
reorpaguueckas (IpOCTPaHCTBEHHAs ), Oronorunyeckas (penpoayKTUBHAS).

EcrecTBenHbIii 0TOOp — Hamparisitouuii (aktop sBomonun. DopmMbBl €CTECTBEHHOTO
orOopa: IBUXKYIIMHA, CTaOWIM3UPYIOUIMHA, paspbiBaromuil (nu3pynTuBHbIN). [lomoBoit or6op.
BO3HUKHOBEHNE U 3BOJIOLNS COLUUAIBHOIO MTOBEACHUS KUBOTHBIX.

[IpucrocobaeHHOCTh OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONUH. BO3HHKHOBEHHE
MPUCTIOCOOJICHUH y opraHu3MoB. ApoMopdo3bl B uaroaaanTauu. [Ipumepsl npucmocooIeHni
y opranu3moB: Mopdonorudeckune, (U3HOIOTHUECKHE, OHOXMMHYECKHE, IOBEICHYCCKUE.
OTHOCUTEIBHOCTH IPUCIIOCOOIIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOIIOIUU.
M3omsuust — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA000pAa30BaHUSA:



ajsionaTpuieckoe  (reorpaduyeckoe), CHUMIATPUYECKOe (IKOJIOTMYECKOE), «MIHOBEHHOE»
(monummonau3anusi, rudpuansans). JJIuTeIbHOCTh 3BOTIOIUOHHBIX MTPOLIECCOB.

Mexanu3Mbl (GOPMUPOBAHUS OHOIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBomonMoHHOM Ouosormn B pa3paboOTKe HayyHbIX METOJIOB COXPAaHEHHUS
O6uopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHMS TMApa3UTOB M UX XO035€B. MeXaHU3MBI
bopMHUpPOBaHHS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEl.

JdemoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maiip.

Tabmuie! u cxeMbl: «MyTalMOHHAS U3MEHUYUBOCTh», «[lOMyslnOHHAs CTPYKTypa BHIIA»,
«Cxema mposiBIeHHs 3akoHa Xapau—BaitnOepra», «JIBWXKyIIHe CHIIBI  DBOJIOIHH»,
«JKoJoruyecKass M30JIALUs TOMYISIUNA CeBaHCKOM (openn», «['eorpaduueckas H30ISALUSA
JUCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI JaypcKoil», «[lomynsinuoHHble BOJTHBI YUCIEHHOCTH
XUIIHUKOB M XKepTB», «Cxema IeHCTBHS €CTECTBEHHOro oTOopa», «®Dopmbl OOpbOBI 3a
CYIIIECTBOBAHHUE», «MHaycTpuaibHbII MeEJIaHu3M», «Kusrnie HCKOIACMBbIC»,
«[TokpoBHUTENTBCTBEHHAS OKpacka >XHUBOTHBIX», «[Ipemympexmaromas oOKpacka KUBOTHBIX»,
«Du3noNoruuecKue ajantanuu», «I[IpucnocodbieHHOCTh OpraHu3MOB U €€ OTHOCUTEIbHOCTh,
«Kpurepun Buma», «Bunel-gBoitHuKH», «CTpykTypa BHma B mnpupoae», «CrocoObl
BU00OpazoBanus», «['eorpaduyeckoe BumooOpazoBaHue TPEX  BHUAOB  JIAHJBIIICH»,
«DKOIIOTUYECKOE BUA000pa3oBaHWE BHIIOB CUHUI», «[lomumiounsr pacteHuii», «KamyctHo-
peIeYHBINA THOPHT».

Ob6opynoBanue: repdapuy pacTeHHU, KOJUIEKIIMKA HACEKOMBIX, Uydesia NTHUI] U 3Bepel ¢
npUMepaMu pa3jMYHbIX MPUCIOCOOJIEHNH, yydena MTHIl U 3Bepel pa3HbIX BUIOB, repdapuu
pacteHuil OJIM3KUX BUAOB, 00pa30BABIIUXCS PA3TUYHBIMU CIIOCOOAMH.

JladopaTopHasi padoTra «BrIsBiIeHHE H3MEHUNBOCTH y 0COOEH OTHOTO BUIA».

JlabopaTopnasi padora «IIpucmocoOneHusi OpraHMU3MOB M UX OTHOCHUTEIbHAs
11€JIECO00Pa3HOCTh».

JlaGopaTopHas pa6ora «CpaBHEHHE BUJOB [0 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3BoIIOIUA U €€ pe3yJibTaThl

MeTtobl u3yueHus: MaKposBostoLMy. [laneonTonornyecknue METOAbl N3Y4EHHSI SBOIIOLIH.
[Tepexonubie GopMbl U PUITIOrEeHETUYECKUE PSIbI OPTaHU3MOB.

Buoreorpadpuyeckne meronsl wu3ydeHus osBomronuu. CpaBHeHue Gaopsl U ayHbI
MaTepUKOB U OCTpoBOB. bruoreorpaduyeckue obnactu 3emian. BUnbl-sHIeMUKN U PETUKTHI.

OMOpHONIOTHYECKUE U CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOIbl M3YyYCHHs HBOJIOLHH.
['eHeTnyeckne MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a U MOSBJICHUS SBOJIOIMOHHBIX HOBIIECTB.
l'omonoruuHble U aHaIOTUYHBIE OpraHbl. PyauMeHTapHble OopraHbl U aTaBU3Mbl. MoJIeKyIsipHO-
reHeTUYecKrue, OHOXMMHUYECKHEe UM  MaTeMaTU4YeCKUe METOAbl HU3YYEHHS  SBOJIOIMH.
I'omonoruunsie reHsl. COBpeMEHHbIE METO/Ibl TIOCTPOCHHUS (PMIIOTEHETHYECKUX JIEPEBHEB.

XpPOMOCOMHBIE MYTAI[UU U SBOJIIOIHS] TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (IpaBWIia) JBOMOUMU. [Ipunyun  cmeHvl  QYHKYULL.
HeobOpaTtumocTs 3BoMIONIMK. AanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIOIIHUH.

JdemMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBaneckuii, @. Mrouiep, J. ['ekkensp.

Tabmuupl U cxembl: «PUIOrEHETUYECKUH Psifl JIOMAAN», «APXEONTEPHKC», «3Bepo3yObIe
smepel», «Creromnedansl», «PuHHOPUTH», «CeMeHHBIE TAOPOTHUKU», «buoreorpaduueckue
30HBI 3emin», «Jlpelip KOHTHHEHTOB», «PemukThl», «HawampHble cTaguu 3MOPHOHATBHOTO
pa3BUTHUSI  TO3BOHOYHBIX  KUBOTHBIX»,  «['OMOJOTMYHBIE W  aHAJOTUYHBIE  OpPraHbI»,
«PynumeHThI», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YellOBEeKa M IMUMMaH3e», «[ I1aBHBIE
HAIpPaBIICHUS IBOJIOLUN», «O0II1e 3aKOHOMEPHOCTH YBOJIIOLIUU».

Ob6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOIMAEMBIX OCTAaTKOB OPraHH3MOB,
MYJISKHM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYAMMEHTAapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIWU
HACEKOMBIX.

Tema 4. [IpoucxoxaeHue U pa3BuTHE KU3HU Ha 3emJie



HaydHble THUMOTE3b TPOUCXOXKACHUS JKU3HM Ha 3emie. AOHOTeHe3 W IMaHCIepPMUS.
JloHay4Hble MpEACTABICHUS O 3apOKICHUHU XU3HM (KpealumoHu3Mm). ['mmore3a MOCTOSHHOTO
camo3apo>KJIeHus )KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanu, JI. Ilactepa.
[TpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHoBHBIE ATanbl HEOPraHMYECKOM IBONOLMH. [ImaneTapHas (reosiornueckas) SBOJIIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHUYECKUX BEIIECTB M3 HEOPraHMYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3oBanue monuMepoB u3 MoHoMepoB. KoamnepBarHas
runote3a A. WM. Omnapuna, rumorte3a mepBudHoro OymboHa Jk. XonjaeiHa, reHeTHdeckKas
runote3a . Mémnepa. PuGosumbr (T. Yekx) u runoreza «mmpa PHK» V. TunbGepra.
®opmupoBaHue MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIETKH.

Ucropus 3emnnm u wmeronsl €€ wu3ydeHus. lckomaemble OpraHm4eckue OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOcUTEeNbHas M aOCOJIOTHAs  TEOXPOHOJIOTHUS.
['eoxpoHonornyeckas mKkaa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavanpHble 3Tanel opraHndeckoi 3Boouuu. [losBieHre M 3BONIOLUS NEPBBIX KIIETOK.
OBonroruss Meradonu3Ma. BO3HUKHOBEHHE MEpBBIX SKocucTeM. COBpeMEHHBIE MHKPOOHBIC
OMOTUIEHKM KaK aHajor mepBbIX Ha 3emiie coodmectB. CtpoMaronuThl. [IpokapuoTsl u
SYKapHUOTHI.

[IpoucxoxaeHne 3ykapuoT (CHMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl ABOJIONHMH BHICIIUX pacTeHuil. OCHOBHBIE apoMOpdoO3bl pacTEHHI.
Beixon pactenuii Ha cymy. [losiBneHHe CHOpOBBIX pacTEHHl M 3aBOCBAHUE HMMHU CYIIIH.
CemeHnHble pacTteHus. [IponcxoxkaeHne IBETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BONIONUHM KUBOTHOro Mupa. OcHOBHbIE apoMOp(03bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpaOBbIe
’KUBOTHBIE. JKU3HB B BO/E. DBOMIOIHUSA MO3BOHOUYHBIX. [IponcxoxaeHne ambuOnii U penTUiIHii.
[IpoucxoxaeHne MiIeKONUTAOMUX W ntuill. [lpuHnmn kimoueBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe x13HM Ha 3emiie 110 3paM U NeproJaM: apxel, IpoTepo30i, najaeo3o0i, Me303011,
KaitHO30M. OOmmIas XapakTEepUCTHKAa KIMMara M T'eOJIOTMUYECKHX TpoieccoB. [losBieHue u
paciBeT XapaKTepHBIX OPraHU3MOB. YTIEOoOpa3oBaHHE: €ro YCIOBUS U BIHUSHHUE HA Ta30BbII
COCTaB aTMOC(EPHI.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KpPU3UCHI mpouuioro. ITpuumHbl U craeacTBus
MacCOBBbIX BhIMHpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpH3UC, ero ocobeHHoctu. [Ipodiema
coXpaHeHHs OMopa3Hoo0pasus Ha 3emiie.

CoBpemeHHas cucTeMa OpraHuyeckoro mupa. [IpuHuunel kiaccupukanuy OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIITIBI OPraHU3MOB.

JdemoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnannanuanu, JI. [lactep, . . Meunukos, A. U. Onapun, JIx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumet u cxembl: «Cxema ombita @. Penu», «Cxema ombita JI. [TacTepa mo u3ydeHuto
caMO3apoKJIeHUs Ku3Hu», «Cxema ombita C. Munepa, I'. FOpu», «DTanbl HeopraHUYeCcKou
ABOJIIOLMU», «['€0XpOHOJIOrMYecKas IKana», «HadanbHble 3Tanbl OPraHUYECKON 3BOJIOLUN»,
«Cxema oOpa3oBaHHMsl DJYKapuOT MyTéM cuMOHoreHesa», «Cucrema >KUBOH MPUPOJBI»,
«Crtpoenne Bupyca», «ApoMop¢o3bl pacTeHui», «PuHHOQUTBH», «OIHOKIETOYHBIC
BOJIOPOCIN», «MHOTOKJIETOUHBIE BOAOpPOCHN», «Mxu», «llamoporHukmu», «l['omoceMeHHbIE
pactenusi», «Opranbl I[IBETKOBBIX pacTeHU», «CxemMa pa3BUTUS JKUBOTHOTO MHpa»,
«Apomopdo3sl KUBOTHBIX», «[Ipoctelimme», «Kumeunononoctueie», «llmockue depBu»,
«YneHuCcToHOTHE >, «PBIOBI», «3eMHOBOTHBIE», «IIpecMmpIikarommuecs », «ITTHIB»,
«Munekonuratomue», «Pa3BuTHe KU3HM B apxXeWckoll ape», «Pa3BuTMe KU3HU B
MPOTEPO3OMCKON 3pe», «Pa3BuThMe KHU3HM B MNAICO30MCKOW 3pe», «Pa3BuTue XKu3HU B



ME3030MCKOl 3pe», «Pa3BuTHe »KU3HM B KallHO30HCKOM »3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPa».

Ob6opynoBanue: repOapuy pacTeHUH pa3IMYHBIX OTIENOB, KOJUIEKIIMA HACEKOMBIX,
BJIQXKHBIE Ipenaparbl XKUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUM MIJIOKOXKHX, CKEJIETHI
MIO3BOHOYHBIX >KMBOTHBIX, 4Yydeja NTHUIl W 3BEpeH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJE3HBIX
HCKOITAEMBIX, MYJISIKU OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnasa snadoparopHasi padora «MogenupoBanue omnbiToB Musuiepa—tOpu mno
M3Yy4YEHUI0 a0MOTEHHOTO CHHTE3a OPTaHUYECKUX COCTMHEHHUH B TIEPBUYHON aTMOChepe».

JlaboparopHasi pabGora «/3ydueHwe M OINKUCAHUE HCKOMAEMBIX OCTATKOB JPEBHHUX
OpraHU3MOB>.

IIpakTnyeckass padora «l3yueHne o0coOEHHOCTEH CTPOEHUS pacTEHHH pa3HbIX
OTACIIOB».

IIpakTnyeckas padora «M3ydeHne 0cOOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX».

Tema S. IIpoucxo:kaeHue 4eJ0BeKa — AaHTPONOreHe3

Pa3nensl n 3anaun aHTponoaoruu. Merobl aHTPOIIOIOTHH.

CTaHOBIICHHE TPEJCTABICHUNM O MPOMCXOXKICHHHM 4YeIOBeKa. PelMruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYUHBIE TEOPHH.

CxoncTtBO  4yenoBeka € KMBOTHbIMU. (CHCTeMAaTHMYecKoe IOJOKEHHE  YelOBeKa.
CBugerenbcTBa CXOACTBAa 4YEJIOBEKa C KMBOTHBIMH: CpPaBHUTEIHHO-MOP(OIOTHYECKHE,
sMOpuosiornyeckue, (HU3N0JIOro-OMOXMMHUYECKHe, MoBeAeHueckue. OTauuus YeroBeKa OT
XKUBOTHBIX. [IpIMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE IOJOBHOIO
MO3Ta U BTOPOU CUTHAJIbHON CUCTEMBI.

HBwxynme  cuibl  (QakTOpbl) — aHTPOINOreHe3a:  OMOJIOTUYECKHE,  COLMAJIbHBIC.
CootHorieHre GMOJOTHYECKUX U COLUATbHBIX (PAKTOPOB B AHTPOIIOT€HE3E.

OcHOBHBIE CTauU aHTpoIoreHe3a. Panuue yenoBexooOpa3Hble 00e3bSIHbI (IIPOKOHCYJIIBI)
U paHHHE TOHTUbI — OOIIUE MPEIKH YeT0BEeKOOOpa3HbIX 00€3bsiH U JI0Jei. ABCTpaIONUTEKN —
JBYHOTHE INPEIKH JroAck. YenoBek ymenbld, IEepBbIE U3TOTOBJICHUS OpyAUN Tpyna. Uemosek
MPSIMOXOJISAIIMN M TIEPBBIA BBIXOJ JIIOACH 3a mpenensl Adpuku. YenoBek reimenbOeprckuii —
00U IPeOK HEeaHIePTAIbCKOTO YEIOBEKa M YeJIOBeKa pa3yMHOT0. YeIoBeK HeaH1epTalbCKHi
Kak BHUJ JIIOJIEH XOJIOJHOTO KiauMara. YeaoBeK pa3yMHbIA COBPEMEHHOIO THUIA, JEHHUCOBCKHUM
YeJI0BEK, OCBOEHHE KOHTMHEHTOB 3a npeaenamu A¢puku. [laneoreHeTrnka u najaeoreHoOMHKa.

DBOJIIOIMST COBPEMEHHOT'O 4YeJIOBEKa. ECTeCTBEHHBIM OTOOpP B MOMYJSIUSAX YEIOBEKa.
MyTtanuoHHbIi npouecc U noauMopdusm. IlomyasuoHHbIe BOJHBI, Apeiid reHOB, MUTPALUs U
«3(h(deKT ocHOBaTENA» B MOMYJSIUAX COBPEMEHHOI'O YEJIOBEKA.

UYenoseueckue pacel. [lonsaTue o pace. bonbiime packl: eBpomneouaHas (eBpasuiickas),
aBCTpAJIO-HErpOUAHAs (IKBAaTOpHAIbHAS), MOHTOJOMIHAA (a3MaTCKO-aMepHKaHCKasi). Bpems u
IyTH paccelieHuss 4YeloBeKa Mo IaHere. EnuHCTBO uenoBeueckux pac. HayuHnas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOneHHOCT, 4eiaoBeKa K  pa3HbIM  YCIOBHUSM
OKpyKaromien cpensl. BausiHue reorpaduueckoi cpensl U apeiida reHoB Ha MOP(OIOTHIO U
(bU3HOJIOTHIO YeTTOBEKA.

MexnucuunianHapHble MeToAbl B (u3uYeckod (OMOIIOTHYECKO) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS. ~ AHTPOMOJIOTHST W MAJICOAHTPOIIOJIOTUSL  YEJOBEYECKUX  MONMYJIALMIM.
buocounaneHple  uccieqoBaHMS ~— NPUPOABI  uenoBeka.  MccienoBaHue — KOIBOJIIOLMU
OHMOJIOTUYECKOI0 U COLIMATBHOIO B YEJIOBEKE.

JdemoHcTpanuu

[Toptpetsi: Y. HapBun, JI. Jluku, S. . Porunckuii, M. M. I'epacumos.

Tabmumet u  cxembl: «MeETOIBI  aHTPOIMOJIOTHH», «[ OJOBHOW MO3T 4YelmoBeKa»,
«YenoBekooOpa3Hble 00e3bsiHbI», «CKeleT 4eloBeKa W CKeNeT IIMMIIaH3e», «PyauMeHThl u
aTaBU3MbI», «J/IBIKyIIME CHUJIBI AHTPONOTeHEe3a», «DBOJIOIMOHHOE JPEBO YEJIOBEKa»,
«ABCTpasonuTek», «HenoBek ymenslii», «HeloBek MpAMOXOIAIuil», «J[€HUCOBCKHUI YETOBEK»
«Heannepranbupl», «KpomanboHIlbl», «[Ipeaku dyenoBeka», «ITalbl 3BOJIIOIUU YEITOBEKA»,
«Pacspl yenoBeka».



O6opynoBaHue: MYJISKH OKAMEHETIOCTeH, IPEIMETOB MaTepUATBHON KYJIBTYPHI MIPEIKOB
YenoBeKa, penpoaykiuu (dotorpaduu) KapTUH C MHUDOJIOTHYESCKUMH U OUOICHCKUMH
CIOXKETaMH MIPOUCXOXKICHHSI YelloBeKa, ¢oTorpadui HaX0JA0K MCKOMAEMbIX OCTATKOB YEIOBEKa,
CKEeJIeT 4eJIoBeKa, MOJIeTb uepera 4elloBeKa W Yeperna IIMMIIaH3e, MOJIeNb KUCTH 4eloBeKa U
KHCTHU IIMMIIaH3€, MOJIEIHN TOPCa MPEIKOB YEIOBEKA.

JladopaTtopnasi pabora «l3ydeHne OCOOEHHOCTEH CTPOCHHS CKelieTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM».

IIpakTnyeckasi padora «M3yyeHue s3KOJIOrMYECKUX aJanTalyuid 4eT0BEKa».

Tema 6. OJxosiorusi — Hayka O B3aHMOOTHOLICHHSIX OpPraHu3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpY:Kalouleid cpenou

3apoxaeHue W pa3BUTHE dKoinoruu B Tpynax A. ['ymGombnra, K. @. Pymee, H. A.
Cesepuona, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaun skosioruu. CBsizb
HKOJIOTUU C APYTUMH HayKaMHU.

Metoasl skonoruu. [loneBbie HaOmMOAEHNA. DKCIIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
nabopaTtopHble. MoaenupoBaHie B 3KOJOTMU. MOHUTOPHHT OKpYXKarollel Cpeibl: JOKaIbHbIH,
pErHOHANIBHBIN U TIIO0ATBHBIH.

3HAUEHUE SKOJOTMYECKUX 3HAHUM MJIs 4YeloBeKa. DKOJOTMYECKOE MHPOBO33PEHHUE Kak
OCHOBa CBsA3€H uenmoBeuecTBa ¢ mpupoaord. DopMHUpOBAHUE HSKOJIOTHYECKOW KYIbTYpPhl H
HKOJIOTMUYECKOIN IPaMOTHOCTU HACEJICHUS.

JdemoHcTpanuu

[optpetsi: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuios, O. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmurel 1 cxembl: «Pasnensl skomoruu», «MeToasl IKOIOTHN», «CXeMa MOHUTOPUHTA
OKPYKAIOIIEeH Cpeabl».

JlabopaTopnasi padora «l3yueHne MeTO10B 3KOJIOTUYECKUX UCCIIET0BAHUI».

Tema 7. Opranusmbl 4 cpeja 00MTAHUS

Okonorudyecknue (akKTOpbl W 3aKOHOMEPHOCTHM uX jedctBusa. Kiaccudukanus
9KOJIOTUYECKHX  (pakTOpoB:  aOWOTHYECKHME, OMOTHYECKHE, aHTpomoreHHele.  OOmme
3aKOHOMEPHOCTH JIeHCcTBUS 3Kojoruyeckux pakropos. [Ipasuno munumyma (K. [npenrens, 1O.
JIn6ux). TomepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue (akropbl. CBeT Kak 3Konorndeckuid paxrop. JlelcTBrE pa3HBIX y4acTKOB
COJIHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CuUrHanpHas posb cBeta. @oTonepuoansm.

Temmneparypa kak sKkojormueckuii (axrop. JlelicTBue TeMiepaTypbl Ha OpPraHU3MBI.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxuocTs kak 3konorumdeckuii ¢aktop. [IpucnocobneHus: pacTeHuid K MOIIEPKaHUIO
BojHOro Oamanca. Kiaccudukanust pacteHwii mo oTHomeHH0 K Boje. IIpucmnocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXKHUMA.

Cpenpl OoOUTaHWS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBCHHAS, TyOWHHas
MOJIMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3HKO-XMMHYECKHE OCOOEHHOCTH cpell OOUTaHus
opranu3MoB. [IpucrnocobaeHns OpraHu3MoB K JKU3HU B Pa3HBIX Cpesiax.

buonornueckue putmel. BHemnne u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE PUTMBI.
[IpucrnocobaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBHUH KU3HU.

JKuznennesie ¢opmbl opranu3MoB. [lonsTrue o xuzHeHHOU (Gopme. KuszHeHHbIE (HOPMBI
pacTeHuii: AepeBbs, KYCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbl, OJAHOJETHUE TPAaBBHI.
JKuznenneie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEHUs U 00pa3a KU3HU.

buotnueckne  ¢dakTopel. Buumbl  OHOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHUS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, Kooneparus, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPaAHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckue  B3aUMOAECUCTBUS  (TONMHUYECKHUE,
dopudeckue, ¢padbpuyeckue). 3HaYCHHE OMOTHYECKMX B3aWMOJCUCTBUU ISl CYIIECTBOBAHUS
OpraHu3MOB B cpezie oouTanus. [IpuHINIT KOHKYPEHTHOTO UCKIIIOUEHUSI.



JdemoHcTpanuu

Tabmuipl u cxembl: «IKoJoruueckue (HakTopbl», «CBETOBOM CIEKTP», «IDKOJIOTHIECKUE
TPYNIBI )KUBOTHBIX IO OTHOIIIEHHUIO K CBETY», « [ €IJIOKPOBHBIC )KUBOTHBIC», «XOJOAHOKPOBHBIC
KUBOTHbBIE», «DU3NOIOTHMYECKUE aJanTallii XUBOTHBIX», «Cpeapl OOMTAaHUS OPraHU3MOB»,
«buonorndeckue putMb», «KusHeHHbIE (HOPMBI pacTeHui», « KM3HEHHBIE (JOPMBI JKUBOTHBIX»,
«2JKOocUCTEMa MIUPOKOJMCTBEHHOTO Jieca», «IDKOCHCTEMa XBOWHOTO Jieca», «llemu mutanms»,
«XuIHIIeCcTBO», «[lapazutusm», «KonkypeHnuus», «Cumonos», «KKommencamuzm».

O6GopynoBanue: repbapuu pPACTEHWH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIHSHHIO
pa3IMYHBIX  JKOJOTMYECKHX (HAaKTOpOB, TrepOapuul  CBETONIOOMBBIX, TEHENIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUI, CBETONIOOMBBIC, TEHETIOOMBHIE U TEHEBHIHOCIMBBIE KOMHATHBIE
pactenusi, TepOapuM W KOJUICKIIMHM TEIUIOMIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTONYHMBBIX
pacTeHuid, dYydena MTHII U 3Bepei, repOapuu pacTeHHl, OTHOCSIIUXCS K THTpoduTaMm,
kcepoduram, me3oduTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUICKIIUH KUBOTHBIX,
oOWTaIONMX B pa3HbIX cpelax, repOapuul U KOJUIEKIUU PACTEHHUM M KUBOTHBIX, 00JIaJa0LINX
yepTaMd TPHUCIIOCOOJICHHOCTH K CE30HHBIM W3MEHEHHUSM YCIOBUU JKM3HH, repOapuu Hu
KOJUIEKIIMM PACTEHUI W JKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKI[UH KUBOTHBIX,
YYaCTBYIONINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSIX.

JlabopaTopHasi padora «BrIsBieHHe MPUCTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETa».

JlaGopaTopnasi padora «BbIsSBICHHE TNPUCIIOCOONIGHUH OpPraHU3MOB K BIIHSHHIO
TEMIIEpaTypPbI».

JlabopaTopHnasi padora «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUH W3 Pa3HBIX MECT
oOUTaHUS».

Tema 8. Jko/10rusi BUAOB M NOMYJIALIMI

DKOJOTHYECKHE XapaKTepUCTUKHU momyisiiuu. [lomynanus kak Ouonorudeckas CUCTeMa.
Ponp HeogHOpomHOCTH cpenbl, GU3MUECKUX OaphepoB U OCOOEHHOCTEW OMOJIOTHH BHIIOB B
(bopMUPOBaHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMYIsiuii. OCHOBHBIE TOKA3aTEIH MOMYJISIUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TMOJIOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIHSL.

DKoJIoru4ecKkasl CTpykTypa nonyisiud. OneHka 4YHMCICHHOCTH mnonyisuuu. JuHamuka
NONYJISAUKU U €€ peryssius. buotndeckuil moTeHuran nonyaanui. MoaennpoBaHue THHAMUKA
nonynsiuud. Kpusbsle pocta uucineHHoctu mnonyiasauud. Kpusble BbDKHBaHUS. Perymnsuus
YUCIIEHHOCTH TMOMYJSIIUM: poiib (AaKTOPOB, 3aBUCAIIMX M HE 3aBHUCSIIMX OT IUIOTHOCTH.
Oxonorudeckue crpareruu Buaos (r- u K-crparerun).

[TonsiTie 00 »KoOJIOTHMYECKOW HuUIE BUAa. MecrooOutanue. MHOTOMEpHas MOJEhb
skosornyeckord HumM JIx.M. Xatuuncona. Paszmepsl akosnornyeckoil Humu. [loreHuunansHas u
peaIn30BaHHAs HUILIN.

Bux kak cucrema nomymnsuuii. Apeansl BUIOB. Buabl M uX JKU3HEHHBIE CTpaTETrHH.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEJIECHUS M MUTpalMil >KUBOTHBIX. buonoruueckue WHBa3UU
Yy’KEPOJHBIX BUIOB.

JdemoncTpanuu

[Toptpet: Ix. M. XaTunHCOH.

TabmuIel u cXeMbl: «DKOJIOTHUECKUE XapaKTePUCTUKU MONMYyISIUun», «IIpocTpaHcTBeHHas
CTPYKTypa mnonymsauuu», «Bo3pacTHble mnupamuael nomymsquu», «CKOpPOCTh 3aceiaeHus
MOBEPXHOCTU 3EMJIM pa3NUYHBIMH OpraHuzMamu», «Mopenb skonorundeckoil Humm Jhx. .
XaTuYnHCOHA».

O6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KUBOTHBIX.

JladopaTropnasi padora «[IpucrnocoOaeHust CEMsSH pacTEHUN K paCCEICHUIO».

Tema 9. Jxo10rns coodmecTB. IKOJOrH4eCKHE CHCTEMBI.

CoobmectBa opranu3mMoB. buorieHo3 u ero crpykrypa. CBsI3M MEXIy OpraHu3MamMu B
OuoreHo3se.



Okocuctema kak oOTkpeiTasg cucrema (A. JIx. Tencnu). DyHKIHOHAIBHBIE OJOKH
OpraHU3MOB B 3KOCHUCTEME: IPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypOBHH.
Tpodudeckue nenu u cetu. AGuornueckue 00K dKocucTeM. [10UBBI U WIIBI B KOCHCTEMAaX.
KpyroBopoT BeliecTB v MOTOK 3HEPTUU B IKOCHCTEME.

OcHoBHBIE ITOKa3aTeNM 3KocucTeMbl. buoMacca n npoaykuus. OKOJIOTHYECKUE TUPAMHU/IBI
quces, OMOMacChl U SHEPTHH.

Hunamuka skocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpasieHHble
3aKOHOMEpPHBIE CMEHBbI COOOMIECTB — CyKleccuu. IlepBUuHbIe U BTOPUYHBIE CYKIIECCHM M MX
OPUYMHBL.  AHTpOIIOTEHHBbIE BO3JACHCTBHS Ha Ccykueccuu. KimmakcHoe cooOIIecTBo.
buopasHoobpasue u noaHoTa KpyroBopoTa BEIIeCTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupoansie 3KOCHUCTEMBL. JKOCUCmEMbl 03Ep U peK. DKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenell, NyCmMvlHb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuuus mexay
AQHTPONOTEHHBIMU U IPUPOTHBIMU SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oponckas ¢opa u dayHa.
CunaHTpomnu3aisi ropoAckoil  (ayHel. buonormdeckoe W  XO3SMCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBUUA  OpPraHW3MOB B
sKocucTeMax. Ponv xackaonozo s¢ghghekma u 6udo08-30udukamopos (Kiouesvix 6uU008) 6
@yHxkyuonuposanuu  sxocucmem. llepeHoc SHEpPruM W BEHIECTB MEXAY CMEXHBIMU
DKOCUCTEMaMH. YCTOWYMBOCTH OpPraHU3MOB, IOMYJSALMUA W DOKOCHCTEM B  YCIOBUAX
€CTECTBEHHBIX M AHTPONOTE€HHBIX BO3JACHCTBUM.

Mexanusmbl  8030elicmeus  3aepA3HEHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM VPOBHSAX, OCHOB8bl IKONOSUYECKO20
HOPpMUPOBAHUSI AHMPONO2EHHO20 B8030elicmausi. MeToI0IOTUs MOHUTOPUHIA €CTECTBEHHBIX H
AQHTPONOTEHHBIX YKOCHUCTEM.

JdemoHcTpanuu

[Toptpet: A. Ix. Tencnu.

Tabmue! u cxeMbl: «CTpyKTypa OHMOLIEHO3a», « IKOCUCTEMA ITUPOKOIMCTBEHHOTO JIeca»,
«DJKocucTeMa XBOWHOTO Jieca», «DyHKIUOHAIbHbIE TPYMHIbl OPraHU3MOB B SKOCHUCTEME»,
«KpyroBopor BemecTB B 93kocucteMe», «llemu mmTanus (macTOuWIMHASs, JETPUTHAS)»,
«DKoyoruyeckasl mupaMua Yucen», «IKoJoruueckasi mupammuaa OuoMaccel», «IKOJIOrHUecKast
nupamuia sHepruu», «OOpazoBaHue OonoTa», «[lepBuuHasi cykieccusi», «BoccraHoBiIcHHE
jeca Tocie moxkapa», «IKOCHCTeMa 03epa», «ATpoleHo03», «KpyroBopoT BemECTB M MOTOK
SHEPTrUM B arporeHo3e», «[Ipumepsl ypooskocucTem».

OGopynoBanue: TepOapul pacTeHHUM, KOJUICKIIMM HACEKOMBIX, dydesia NTHI[ U 3BEpeH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTuyeckasi padora «l3yuenue u onrcanme ypo0IKOCHUCTEMBI».

JlaGopaTopnas padora «/3yueHue pazHooOpa3usi MEJIKMX NOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX».

IDKCKypeusi «DKCKypCHsl B TUIIMYHBINA OMoOreoneHo3 (B ayOpaBy, Oepe3HsK, eNbHHUK, Ha
CYXOJOJBHBIN WM MOWMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcust «IKCKYPCHsl B arpo’KOCUCTEMY (Ha I10JIE WIH B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocdepa — riaod6aabHas IKocUCcTEMA

Buocdepa — obmernanerapHast obojmouka 3eMid, T€ CYHIECTBYET MIIM CYIIECTBOBaJa
KW3HB. PazBuTHe npencrasienuii o onocdepe B Tpyaax J. 3tocca. Yuenue B. U. Bepnanckoro o
o6uocdepe. Obnactu 6nocheps! u e€ cocran. XKupoe BenecTBo Onocheps! 1 ero GyHKIUU.

3aKoHOMEpPHOCTH cyliecTBoBaHus Onochepnl. OcobeHHocTn 6uochepsl Kak riaodambHON
skocucTeMbl. JluHamuyeckoe paBHOBecue B Ouocdepe. KpyroBoporbl BemiectB H
OMOTeOXMMHUYECKHE ITUKIIBI (YIiIepo1a, a30Ta). PUTMUYHOCTH siBJIeHUH B OMocdepe.



3onanpHOCTh Ouochepsl. [lonsaTre 0o Guome. OcHOBHBIE OMOMBI CYIIHU: TYH/Apa, XBOWHBIC
jeca, CMEIIaHHbIE U HNIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI, IyCTHIHU, TPOIMUYECKUE Jieca,
BBICOKOTOPBs. KiMar, pacTuTeNbHBIN U )KHBOTHBIA MUP OMOMOB CYIITH.

Ctpykrypa ¥ (QyHKUHS SKHBBIX CHCTEM, OLEHKa HMX PECYpCHOrOo TMOTEHIHala W
O6uochepHbIX QYHKIHA.

JdemoHcTpanuu

[optpets: B. U. Bepnazackuii, 3. 3rocc.

Tabmumer u cxembl: «['eochepsr 3emin», «Kpyroopot a3ora B mpupoje», «Kpyrosopor
yriepojia B npupoje», «Kpyrosopot kuciaopoaa B npupope», «KpyroBopoTt Boabl B IPUPOJIE»,
«OcHOBHBIE OWOMBI cymmu», «Kmumarmdeckue mosica 3emum», «Tynapa», «Taiira»,
«CMmemanHubiii  nec», «lllupokonucTBeHHbI Jiec», «Ctenb», «CaBaHHa», «llycTbiHS»,
«Tponnueckuii jiec».

O6opynoBanue: repOapuu paCTCHHU pa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpY:KawIas cpeaa

DKONOTHYecKre KpHU3UChl M WX MpUYMHBL. BosnelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenpl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienne nouBsl. OXpaHa MOYBEHHBIX PeCypcoB. MI3MeHeHNe KiMMara.

AHTpPONIOT€HHOE  BO3JEHCTBME HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpanHa
PACTUTENHLHOTO M XUBOTHOTO MUpa. OCHOBHBIE MPUHIUIIBEI OXpaHbl TpUpobl. KpacHbie KHHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckre caapl U 300JI0THYESCKHC
MapKH.

OcHOBHbBIE TPUHIIMIIBI YCTOMYMBOIO pa3BUTHUS YeJIOBEUECTBA W MPHUPOAbI. ParmoHnansHoe
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX HKOJIOTMUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpU3nca
U €T0 BEPOSTHBIC TTOCTIEACTBHSI.

Pa3BuTHie METOAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOLECCOB.
Cucmemnvle uccredoganusi nepexooa K pecypcocbepezaioujeti U KOHKYPEHMOCHOCOOHOU
anepeemuxke. buonocuueckoe paznoobpaszue u duopecypcvl. Hayuonanvnvle ungopmayuonusie
cucmemvl, obecneuusarouue OOCMyn K UHGOPMAYUU NO COCMOAHUIO OMOENbHbIX 6UO08 U
axocucmem. OCHOBbI dKOpeadburumayuy 3KOCUCmem u cnocobos 6opvobL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyusa Mopckux u Ha3eMHbIX 9KOCUCTIEM.

JdemoHcTpanuu

Tabmuubl u  cxembl: «3arps3HeHue armochepbl», «3arps3HeHHe TuaApochepbl»,
«3arpsizHeHHe T1ouBbl», «[lapHukoBbIll 3ddekT», «Ocobo oxpaHseMble NPUPOAHbBIE
TEPPUTOPUU», «MOAETHN YIIPABISIEMOTO MUPA».

O6GopynoBanue: ¢dortorpadbun OXpaHSIEMBIX pACTEHUHW W OIKUBOTHBIX KpacHOW KHUTH
Poccuiickoit ®enepanuu, KpacHoil kKHUTHM pernoxa.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMHUHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TpPeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYyYaIOIIUMHUCS
nmporpamMmm CpCaHCro OGH.[GI‘O O6pa30BaHI/I$II JIMYHOCTHBIC, MCTANTPCAMCTHBIC U ITPCAMCTHBIC.

B cTpyKkType JTUYHOCTHBIX pe3y/lbTaTOB OCBOEHUS MPOTPaMMbl MO OHOJOTHH BbIIEICHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYaIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTHM K CAMOpPa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOONPEIEICHUIO,



Hanuuyue momueéayuu K OOY4YeHUIO OWOJIOTHH, yeleHanpaeieHHoe pazeumue BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEH M UCTOPHUYECKHUX TPAJAULUN pa3BUTUA
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSI PYKOBOJCTBOBATHCS B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYLIUMHU  CHCTEME
Ouonornyeckoro  oOpa3oBaHUs, Haauyue NPABOCO3HAHUS ~ DKOJOTHUECKOW  KYIbTYPHI,
CnocobHOCmU CMasums UEAN U CTPOUTH )KU3HEHHBIE TJIAHBL.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 OMOJIOTHUHU JOCTUTAIOTCS B €AMHCTBE
yueOHOM M BOCTIUTATENbHON AEATEILHOCTU B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COIIMOKYJIbTYPHBIMU, UCTOPUUYECKUMH U JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH, IPUHATHIMU B
oOuiecTBe MpaBUJaMH UM HOPMaMu MOBEACHUSI M CHOCOOCTBYIOT IpOLiEcCaM CaMOIIO3HAHUA,
CaMOBOCHUTAHUSA M CaMOPA3BUTHSI, PA3BUTHUSI BHYTPEHHEH MO3WLUU JIMYHOCTH, MATPUOTU3MA U
YBa)XEHUSI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXKCHHSI, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoe U OKPYKarollen cpee.

JIMYHOCTHBIE Pe3yNabTaThl OCBOEGHHUS YU€OHOro mpeaMera «buoorus» T0IKHBI OTpaxarb
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroIMXcs PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHEHTALMM, TMO3UTUBHBIX BHYTPEHHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuIMpeHe >KM3HEHHOTO OMbITa M OMbITa ACATEILHOCTH B IMPOILIECCE peaTu3alli OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCcKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTRA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0OsS3aHHOCTEH, yBaXKEHHE 3aKOHA W
MPaBOMNOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH N1€ATEIBHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny yueOHbBIX U MO3HABATENBHBIX 32/1a4, BHITTOTHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSATh COOCTBEHHYIO TO3MIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YMEHHME YYUThIBaTh B CBOUX JCHCTBUSX  HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ Pa3sHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMH U COLMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a/lady, YBAKUTEIHHOI'O OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIIOTHYECKOTO COACPIKAHMUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATEIbHOCTH;

2) NaTPpHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IPaKIaHCKOW MJICHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PoauHON, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIUIOE M HACTOSIIEe MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAMI0 M NaMSATHUKAM MPUPOIbI,
nocTxkeHusIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHWBATh BKJAJ POCCHUCKUX YYEHBIX B CTAHOBIICGHHE U pa3BHUTHE
OMOJI0TUY, TOHUMAaHUs 3HaY€HUs OMOJIOTUY B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCTb K CIIY>KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0O HApO/a;

c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, STUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U 1IIEHHOCTH;



OCO3HAHHUE JIMYHOTO BKJIa/Ia B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOIIEHUWE K CBOMM pOIUTENSIM, CO3JAaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS IIEHHOCTEW CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJAULIMSIMHU HAPOJIOB
Poccun;

4) 3CcTEeTHYECKOT0 BOCIIMTAHUS:

ACTETHYECKOE OTHOUIEHHE K MUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA;

ITOHUMAaHNE SMOIMOHAIBHOT'O BO3AECUCTBUS KUBOM IPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KaueCTBa TBOPYECKOM JIMYHOCTH;

S) ¢usuyeckoro BoCHUTAHHUS, (POPMHPOBAHHA  KYJIbTYPbl 3I0POBbSI M
IMOLMOHAJIBHOIO 0JIAr OOy YHs:

MOHMMAaHWE U peaun3alus 3J0POBOro U 0e30MacHOTo o0pa3a KU3HH (3I0pPOBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE I[EHHOCTH TIPaBWJI WHAMBUAYAIBHOTO U KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHHE TOCIEACTBUI M HEMPUSATHS BPEIHBIX MPHUBBIUEK (YIMOTPEOJICHUS aKOTOJs,
HAapKOTHKOB, KypEeHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJy, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10JII00Ue;

TOTOBHOCTb K aKTUBHOM J€SATEIHLHOCTH TEXHOJIOTMYECKON M COLMANIbHON HAIIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U  CAaMOCTOSATENbHO  BBIIOJHATH  TaKylO
NeATETbHOCTb;

MHTEpEC K pa3iuyHbIM cepam mpodeccHoHaNbHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHEIN BBIOOp OymyIiei npodeccuu U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI;

TOTOBHOCTb M CIOCOOHOCTh K OOpPa30BaHMIO M CaMOOOpa30BaHHUIO HA MPOTSHKEHWU BCEH
KU3HU;

7) IK0OJI0THYECKOr0 BOCTIMTAHMSA:

IKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS SKOJOTHYECKOW KYIbTYphl: MPUOOPETEHHE OMbITa TIAHWPOBAHUS
IIOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH Cpebl;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIEM U TyTel UX PeIleHus;

CIIOCOOHOCTH MCMOJb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
NP PEIIeHUH TPOOTEM, CBS3aHHBIX C PAMOHAIBHBIM MPUPOJONOIB30BAHUEM (COONIOICHUE
IIpaBUJI MOBENECHMS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, OHOChepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOLIEH HPUPOIHOU Cpeje,
YMEHHE MPOTHO3UPOBATH HEOIArONMPHUSATHBIC SKOJIOTHYECKHUE IMOCIEACTBUS MPEANPUHIMACMBIX
JIEUCTBUN U MPEIOTBPAILATH UX;

HaJU4Me Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JIEATEIbHOCTH  JKOJOTMYECKOM HANpaBIEHHOCTH, YMEHHMS PYKOBOJICTBOBATbCS HMH B
M03HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOW IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAMPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHS HayKd ¥ OOIIECTBEHHOH MPAKTUKH, OCHOBAHHOTO Ha JUAIOTE KYIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE A3BIKOBOM M UATATEIbCKON KYJIBTYPbI KaK CPEICTBA B3aUMOIECHCTBU
MEXAY JI0JIbMH U IIO3HAHUS MUDA;



NOHMMaHue cnenu(uku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpEe KaKk O €JUHCTBE NpPUPOJIBI, 4YeJIOBeKa M o0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U peleHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJOTMU JJIsl COBPEMEHHOW IMBHIM3AIMH: OOECIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS UEIOBEUECTBA, MOUCKA MyTEH BBHIXOAA U3 TTIO0AIBHBIX
9KOJIOTMYECKUX Mpo0sieM U o0ecrieueHus nepexoia K yCTOMUMBOMY Pa3BUTHIO, PALIMOHAIBHOMY
UCTIOJIb30BaHUIO MIPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUU OHOJOTHYECKHX 3HAHWUU B LIEJSAX TMOBBIIMICHUS O00IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH T'PAaMOTHOCTH, KaK COCTAaBHOW 4YacTH (PYHKIIMOHAIBHOM
TPAaMOTHOCTH 00yJaronuxcs, poOpMUPYEMON MPU U3YICHUU OMOJIOTUH;

NOHMMAaHHUE CYHIIHOCTH METOJOB IO3HAHMSA, HCIOJNb3YyEeMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHajuu3a U OOBSCHEHUS SIBICHUMN
OKPY’KAIOIIET0 MHpa M MPOUCXOIANIMX B HEM H3MEHEHHMH, yMEHHUE JAenaTb OOOCHOBAHHBIC
3aKJIIOYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS Ji pelICHUS
po0JeM B peaibHbBIX KU3HEHHBIX CHUTYalLUsX;

OCO3HAaHHE IICHHOCTH HAayYHOH NeATeNbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
UCCIIEIOBATEIbCKYIO JESTEIbHOCTh MHANBUYaJIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBHH C IKHU3HCHHBIMH
MOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3ylbTaThl OCBOEHHUSI y4deOHOro mpeamera «buoiorus» BKIIIOYAIOT:
3HaUMMBbIE Ui (DOPMHpPOBAHUS MHPOBO33PEHUS OOYYAIOUIMXCS  MEXKIUCHUTIIMHAPHBIC
(MeXnpeIMeTHbIe) OOIIeHaAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOU KapTUHBI MUpa
U crienu(rKy METO/IOB IMO3HAHUS, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SBJIEHUE, TPOIECC, CHCTeMa, Hay4dHbI (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, UCCIIeJIOBaHHEe, HAOIIOJeHUE, U3MEpPEHHUE, SKCICPUMEHT W JIPYTHeE); YHHBEpPCaIbHBIC
yueOHble JeicTBUS (TM03HAaBaTeIbHbIE, KOMMYHUKATHUBHBIC, PETYISTUBHBIEC), 00eCIeUnBaOIINe
dbopmupoBanrue (PyHKIMOHAIBHON TPAMOTHOCTH M COLIMAJIHHOW KOMIIETEHIIMU OOYdYaromInuXcCs;
CIIOCOOHOCTH oOyuaromuxcs UCIIOJIb30BaTh OCBOEHHbBIE MEXIUCUUIITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YydeOHBIC ACHCTBHS B IIO3HABATEIBHOW U
COIMAJIBHOM MPAKTHUKE.

B pesynprare wu3ydeHuss OHONOTMHM Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHUS Y
obOyyJaromierocss OynyT copMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC Y4YeOHBIC MCWCTBUS, pPETYISITHBHBIC YHHBEpCAJIbHBIC
yueOHbIe JeCTBHSI, COBMECTHAs 1€ATEIbHOCTb.

MeranpeaMeTHbIe Pe3yNbTaThl OCBOSHUS MPOTPAMMEBI CPEIHEro o0Iero o0pa3oBaHUS
JOJIKHBI OTPAXKaTh:

OBiajeHNe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 0a3oBbIe JJOrnYecKue AeHCTBHS:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aAKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHHHM 3HAHWW MPUEMBI JIOTMYECKOTO MBIIIICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KiacCH(pUKaAIMK, OOOOIICHMS), paCKpbIBaTh CMBICT OHOJOTHUYECKHX
MOHSITHI (BBIIEATH HX XapaKTEPHbBIE MPU3HAKHN, YCTAHABINBATh CBS3H C JPYTHUMHU MTOHATHSIMH);



OTIpECNATh LETN MAeATEIbHOCTH, 3a]aBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LIEJISIMU;

UCIOJIb30BaTh OMOJOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUsS ()aKTOB U SIBICHUU KUBOM
TIPUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PAacCMaTPUBAEMBIX SIBICHHSX, (HOPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUCHUS;

NPUMEHSITh CXEMHO-MOJICIIEHBIC CPEICTBA JJIsl MPEIICTABICHUS CYIIECTBCHHBIX CBSI3CH U
OTHONICHWN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHWBATh COOTBETCTBHE PE3YJIHTATOB LEJSAM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH;

KOOPJAMHHUPOBATh M BBINOJHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 0a30BBI€ HCCJIEN0BATEIbCKHE AeHCTBHA:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEHLCKON U MPOEKTHOW AESITETbHOCTH, HaBBIKAMU
paspeuieHus mpo0eM, COCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pElIeHUS MTPAKTUIECKUX 33]a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHHUS;

UCTIONIB30BaTh PA3JIUYHbIC BUJBI ACATEIBHOCTH II0 TIOJYYECHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIHMATBHBIX IPOCKTOB;

dbopMUpPOBaTh HAYYHBIA TUM MBIILICHUS, BIAJACTh HAYYHOU TEPMUHOJIOTHEH, KIIOYCBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTENbHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYaIHsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3MpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelIeHus, HaXOAWTh AapryMEHTHI JUIsl J0Ka3aTejlbCTBa CBOMX YTBEPXKJICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHHUS;

aHAJM3UPOBATh TMOJNIYYCHHBIE B XOJE pEIICHHS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MMOUCK TMEPEHOCa CPEACTB M CIIOCOOOB NIEHCTBUS B
poeCCHOHABHYIO CPENY;

yMETh TEPEHOCHTHh 3HAHUS B  T[IO3HABAaTEIbHYID H  TMPAKTHUYECKYI0  0O0JacTH
KHU3HEICATEILHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC HWJCH, NpEJIaraTh OPUTHHAIBHBIC TOJIXOAbI M PEUICHUS, CTABHUTh
pOoOJIEMBI U 3a/1a4H, JOIMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ unopmanmeii:

OpUEHTUPOBATLCS B Pa3UYHBIX MCTOYHHKAX HH(OpMamuu (TekcTe y4eOHOTo mocoOwus,
HAYYHO-TIOMYJISIPHOU JIUTEpaType, OMOIOTHYECKUX CIIOBapsIX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAJIM3UPOBAaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (opm
NPeICTaBICHUS, KPUTUICCKH OLICHUBATh €€ JIOCTOBEPHOCTh M HEMPOTHBOPEYHBOCTH;

dbopMynupoBaTh 3ampoCchl W MPHUMEHSTH pa3UYHbIE METOABl MPH IMOUCKEe U OTOOpe
Ouosornuecko HHpOpMaIuK, HEOOXOIUMOH JIJIs1 BEITIOJTHEHHS YIEOHBIX 3a]1a4;

nprOOpeTaTh OMBIT WCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMYy TNPEACTaBICHUS OHOIOrMYECKON
nHpopmanuu (cxemsl, Tpaduku, JUarpaMMbl, TaOJIUIBI, PUCYHKH H JIPYTOE);



UCTOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBAa MpH paboTe ¢ OHOIOruyeckon
uH(popMaliel: MPUMEHITh XUMUYECKUe, (U3NYecKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATYPY, WCIONB30BaTh K MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJCTh HABBIKAMU PACHO3HABAHUS M 3alUIUThl HHGpOpMaMM, HHOOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBnageHne yHMBepPCAJbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o0menue:

OCYILECTBIISATh KOMMYHHMKAIIMM BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CYX/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYKIEHHUSI OTHOCUTEJIbHO BBINOJHEHUS IIpeaIaraéMoi 3ajJaud, Y4MTBIBaTb MHTEPECHl U
COTJIACOBAHHOCTh NMO3ULINN IPYrUX YYACTHUKOB JIMAJIOra Uiu JUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHMMAaTh 3HAYCHHE COIHMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(DIUKTHBIX CUTYallui, yMETh CMSIr4aTh KOH(QIUKTHI U
BECTH I1EPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMAaTh HaMEPEHHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
bopMynUpOBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C MHCIIOJIIB30BAHUEM SI3BIKOBBIX
CPENCTB.

2) coBMeCTHas 1esITeJIbHOCTh:

MOHUMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOW pabOTHI MpH
pemeHn 6MoJI0ruYeckoi mpo0aeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYIIOBBIX
dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOJKHOCTEHN KaKJO0r0 4JIeHA KOJUIEKTUBA;

IPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHU30BBIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ TOCTHUKEHMIO: COCTAaBIAThH IUIAaH JCHCTBUHM, pACHPENENsSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJbl B OOIIUI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBBIE NPOEKTHI, OLIEHMBATh HAECH C MO3ULUKA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
HPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, OBITh HHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIBbHBIMHU PeryJIATHBHBIMHU AeHCTBUSMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS MJs BBIABICHUS NpoOJieM M HUX pelIeHHUs B
KU3HEHHBIX U YU€OHBIX CUTYaIHSIX;

BbIOMpaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUH 1IEJeBbIe U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IMOCTYIKaX IO OTHOLIEHUIO K JXMBOW INPUPOAE, CBOEMY 3J0POBBIO U 3JI0POBBIO
OKPY’KaIOIIHNX;

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATEIBHYIO JESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJayll B O00pa30BATEIBHOM JCSITCIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IIJIaH PelIeHUsl MPOoOJIeMbl C YIETOM HUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPENNOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacupsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;



CHOCcOOCTBOBATH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHBBI B AEATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIJICTh HAaBBIKAMU [1O3HABATEIbHON pe(UIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JNeHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUH, HCIIOJIb30BATh MPUEMBI pedIeKCHH
JUIsl OLIEHKU CUTYalluH, BBIOOPA BEPHOT'O PELLCHMUS;

YMETbh OLIEHUBATh PUCKH 1 CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHI)KEHUIO;

IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX NIPH aHAIN3€E PE3Y/IbTaTOB JESITEIbHOCTH;

3) npuHsATHE Ce0N M APYrUX:

IPUHUMATH ce0s, TOHUMas CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JPYTUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULIUH JIPYTOTO YEIIOBEKA.

NPEJMETHBIE PE3YJIbTATbBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS COJIEpkKaHUs ydeOHOTO mpeamera «buomorus» Ha
yrIIyONEHHOM ypOBHE OPUEHTHPOBAHbI Ha oOecrieueHue NpopuiIbHOr0 00ydeHus: 00yJaromuxcst
ouonmorn. OHU BKJIIOYAIOT: crenuduueckue il OWOJIOTMM HAaydHbIC 3HAHUS, YMEHHS U
CrocoObl JCHCTBHII TIO OCBOCHHMIO, HWHTEPIPETAlMd W MPeoOpa3OBaHUIO 3HAHUM, BUIBI
JESATEILHOCTH IO TIOJYYEHUIO HOBBIX 3HAHUN M WX MPUMEHEHHUIO B Pa3IMYHBIX y4EOHBIX, a
Tak)Ke B PEATbHBIX KU3HEHHBIX CUTyalnusx. [I[peaMeTHbIe pe3yabTaThl IPEICTABICHEI 110 T0/1aM
W3Yy4YCHUSI.

[IpenMeTrHbie pe3ynabTaThl OCBOCHHs yueOHOro mpeamera «buonorusi» B 10 Knacce
JTIOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHPOBaHUH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHWU 3aKOHOB TPHUPOABI U
pelIeHn: MPOoOJIeM PaIlOHATBHOTO MIPUPOIOTIONL30BAHUS, O BKIIAJIE POCCHICKUX U 3apyOeKHBIX
Y4EHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHUE CHCTEMOHN OWOJIOTMUECKHUX 3HAHWM, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIIHE
OMOJIOTMYECKUE TEPMHUHBI M TIOHATHS (KU3HB, KJIETKA, OPTaHW3M, METabOJM3M, TOMEOCTas,
CaMOPETYJISIIHS, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTh, H3MEHYHUBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopus 1. IlIBamma, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas Teopus HacienacTBeHHocTu T. Moprana), yuenusa (H. 1. BaBunoBa — o nenrpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MEPBOTO MOKOJIEHHUS, pACUIEIUICHUS, YUCTOTHI TaMeT, He3aBUCUMOro HacienoBanus ['. Menpens,
TOMOJIOTUYECKUX PSAOB B HAacHeICTBEHHOW wu3MeHunBocTd H. WM. BaBuwioBa), mpuHIUIIBI
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAyYHOTO ITO3HAHMS, UCIOJIB3YEMbIX B OMOJIOTHYECKUX
WCCJICIOBAHMSIX KUBBIX OOBEKTOB (OMHCAHNE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPHUMEHT);

YMEHHUE BBIJICNATH CYIIECTBEHHBIC MPU3HAKU: BHPYCOB, KJICTOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCJEe OakTepuii, TpuOOB, PACTCHHIA,
JKUBOTHBIX W YEJIOBEKA, CTPOCHHSI OPTraHOB M CHCTEM OPTraHOB PACTCHHM, )KUBOTHBIX, YEJIOBEKA,
MPOLIECCOB KU3HENEATENIHOCTH, MPOTEKAIOIIUX B OpraHM3Max pPACTeHHM, >KUBOTHBIX U
YeJI0BEKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHA BEMIECTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
Opo>keHHsI, aBTOTPO(HOr0 M reTepoTpo(HOr0 TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MHTO3a, MEH03a, TaMETOreHe3a, IMOPUOTeHE3a, TTOCTIMOPHOHAIIBHOTO PA3BUTHS, Pa3MHOXKECHHUSI,
WHJUBUIyaJIbHOTO Pa3BUTHUsl OpraHu3Ma (OHTOreHe3a), B3aUMOJCUCTBUSI T€HOB, TeTepo3uca,
HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXIY OPTaHOWJAAMU KIETKH M HUX (YHKIHSIMH,
CTPOCHHMEM KJIETOK Pa3HBIX TKAaHEH M UX QYHKIHUSIMH, MEXKTY OpraHaMHi M CUCTEMaMU OPTaHOB y



pacTeHuil, JKMBOTHBIX M 4YeNOBeKa M MX (YHKIHSIMH, MEXKIy CHUCTEMaMU OpPraHOB U UX
GYHKIUSAME, MEXKAY A3TalaMu OOMEHa BEHIeCTB, dTalmaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
[IUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO pPAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbeHoTunom u pakTopamMu Cpeibl OOUTaAHNS;

YMEHUE BBISBIISATH OTJIUYUTENIbHBIC NMPU3HAKU KMBBIX CHCTEM, B TOM YHUCIIE PACTCHHH,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JJIsl JOKA3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHUE pelaTh OWOJIOTHYECKHE 33Ja4H, BBIBIATH NPUYMHHO-CIEJICTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJOTHYECKMMH TPOIECCAMU M SIBICHUSMHM, J€1aTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJHATH JIAOOpaTOpHbIE U IMPaKTHYECKHE paboThl, cOON0aTh MpaBHia MpHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, MPOBEPSITh HUX HSKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
bopMynupys 1eNb UCCIIeI0BaHMs, aHATU3UPOBATh MOJTyYCHHbIE Pe3yJIbTAThI U 1€7aTh BBIBOBI;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEOBATEIHCKONH paboTe MO OMOJIOTHH, DKOJIOTHU U
MeIUIMHe, MPOBOAMMON Ha 0a3ze HIKOJBHBIX HAYYHBIX OOILIECTB, W MYOJUYHO MPEACTABIATH
MOJIy4YEHHBIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(EPEHIINSIX;

YMEHHUE OLIEHUBATh OJTUYECKHE AaCHEKThl COBPEMEHHBIX MCCIECJOBAaHUNH B 00JacTu
OMOJOTUM W MEOUIMHBI (KIOHUPOBAaHHE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHUE, HAlpaBiIeHHOE
U3MEHEHHE TeHOMa U CO31aHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISITh OCO3HAHHBIN BbIOOp Oyayiiel mpodecCHOHaIbHOM AesITeNbHOCTH B
o0acTi OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEITBCKOTO X035 CTBA, MUILEBOM
MPOMBILIUIEHHOCTH, YIIyOJdsTh IO3HABATEIbHBIM HHTEPEC, HAMpaBICHHBbIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH mpodeccur U MPOAODKEHHE OWOJIOTHYEeCKOro 00pa3oBaHUS B
OpraHMu3alUsaX CpeHero NpodeccuoHaNIbHOTO U BBICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3ynbTaThl OCBOCHHMA YyueOHoro mnpenmera «buomnorust» B 11 Knacce
JOJIKHBI OTPAXKaTh:

c(OpPMHPOBAHHOCTh 3HAHUI O MECTE M POJI OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBAaHUN COBPEMEHHOH €CTEeCTBEHHO-HAyYHOM KapTHHBI MHpa, B IO3HAHUU 3aKOHOB
IOPUPOJBI U PEIICHUH SKOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TAaKXKE B PELICHUU BOIPOCOB
pPAlMOHATILHOTO TPHUPOAOIONB30BaHUA, M B (QOPMUPOBAHUU IIEHHOCTHOTO OTHOUICHHS K
npupoze, oOIIEeCTBY, YENOBEKY, O BKJAJ€ POCCHUICKMX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIa/IeTh CUCTEMOI OMOJIOTMYECKHX 3HAHUHM, KOTOpas BKJIIOYACT OINpPENENICHUS U
MOHMMAaHHUE CYIIHOCTH OCHOBOIMOJAralomux OWOJOrMYeCKUX TEPMHUHOB W TOHATHH (BUA,
IKOcucTeMa, Ouocdepa), Ouonmormueckue Teopun (dBoironoHHass Tteopusi Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomtonuu), ydeHus (A. H. CeBepuoBa — 0 NMyTsAX W HalpaBICHUSIX
sBosronnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYECKOT0 paBHOBecus Jx. Xapau
u B. BaitnGepra, 3aponpimeBoro cxoactBa K. M. bapa), mpaBuna (muaumyma 1O. JIuGuxa,
HKOJIOTHYECKOM MUPaMUIbI SHEPTHH), TUNoTe3bl (Tunore3a «mupa PHK» V. I'unGepra);

YMEHHME BIAJETh OCHOBHBIMH METOJIAaMU HAy4HOTO I[O3HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTHYECKUX HCCIICOBAHUAX JKUBBIX OOBEKTOB M JKOCHUCTEM (OMHCaHUE, H3MEpeHHe,
HaOJI0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMH BBISBJICHUS M OLICHKH aHTPONOTE€HHBIX M3MEHEHHH B
pUpPOJIE;

YMEHHE BBIACNATh CYIIECTBEHHbIE MpPHU3HAKU: BUIOB, OMOrEOLIEHO30B, JKOCUCTEM H
ouocthepsl, CTaOWIM3UPYIOMIETO, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOro O0TOOpa,
AJIONATPUUECKOr0 U CUMIATPUUYECKOT0 BU000pa30BaHus, BIUSHUS JIBIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]| MOMYJISALUHU, TPUCIIOCOOICHHOCTH OPraHU3MOB K cpesie OOMTaHus, YepeIOBaHUS
HaIpPaBJIEHUH 3BOJIIOLUHU, KPYTOBOPOTA BEILIECTB U MOTOKA YHEPTHH B SKOCUCTEMAX;



YMEHHE YyCTAaHABIMBATh B3aMMOCBSI3M MEXAY MPOIECCAMU D3BOJIIONUHU, IBUKYIIHMH
CHJIaMH aHTPOIIOTeHE3a, KOMIIOHEHTAMH Pa3IMYHBIX YKOCHCTEM M MPHUCIOCOOJICHUSIMU K HHUM
OpPTaHH3MOB;

YMEHHUE BBISIBIIATH OTJIMYUATEIBHBIC PU3HAKU KHUBBIX CHCTEM, MIPUCIIOCOOIICHHOCTh BUOB
K cpene oburtaHus, aOMOTHYECKUX M OMOTHYECKHX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, aHTPOTIOTCHHBIX H3MEHEHHH B YKOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIOJB30BaTh COOTBETCTBYIOIIUE APTYMEHTBI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO 1
CHUMBOJIMKY JUISA JIOKAa3aTeIbCTBA POJICTBA OPTaHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHWs, €IMHCTBA UYEIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHHsI MHOTOOOpa3Ws BHJOB M 3KOCHUCTEM KaK YCJOBHUS COCYIIECTBOBAHUS MPHPOIBI U
YeII0BEYECTBA;

YMEHHUE pelIaTh OWOJIOTUYECKHE 33aJa4yH, BBIIBIATH NPUYHHHO-CIICCTBEHHBIC CBSI3U
MEXYy HCCIEIyeMbIMU OHOJOTUYECKUMH TIPOIlECCAMH W SIBICHHUSIMH, [I€1aTh BBIBOABI U
IIPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3YIIbTaTOB;

YMEHHUE BBIOJIHATH JIAOOpAaTOPHBIE M MPAaKTHYECKHE PabOThl, COOMIONATh MpaBHiia MpU
pabote ¢ yueOHBIM U JTabOpPaTOPHBIM 000PYAOBaHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPSITh HUX OKCIEPUMEHTAIBHBIMUA CpPEICTBAMH,
bopMyHpys 1IeNTb UCCIIeI0OBaHHS, aHATTU3UPOBATh MOJTYYCHHBIC PE3YyJIbTAThI U IeTaTh BIBOBI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIENOBATEIbCKOW paboTe MO OMOJIOTHHU, SKOJIOTHH M
MeIUIMHE, TMPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIMIECTB, W IYyOJUYHO TPEACTABISTH
MOJTyYEHHBIC PE3YJbTAThl HA YYCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHHBATh THUIOTE3bl W TEOPUH O TMPOUCXOXKICHUU JKW3HW, 4YellOBeKa U
YEeIIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBHIX M CIOCO0AX MPEJOTBPAIICHUS TI00ATbHBIX
U3MEHEHUH B 6uocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp OyaymIe mpodecCHOHaIbHOM NesITeTbHOCTH B
oOmactd  OWOJIOTHH, OSKOJOTHH, IPHPOJOINONIB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
MICUXOJIOTHH, BETEPHHAPUU, CEITBCKOTO XO35WCTBA, MHIIEBON MPOMBIIUICHHOCTH, YIIyOIsATh
MO3HABATENIbHBI HMHTEPEC, HAMpaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccuu W TPOJOHKCHHE OMOJOTHYEeCKOro OOpa3oBaHWsl B OpraHU3aIlUsAX CPEIHEro
po)eCCHOHAIBHOTO W BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumMeHoBaHHe pa3aeiioB U TeM (mudpoBbie)
Ne n/nn P Konrtpoabnbie IIpakTnueckue bp
MPOrpaMmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchbl
1 Erono AK HAVKA 1 https://lesson.academy-
HOJIOTHA KaK HAyK content.myschool.edu.ru/06/10
> K > 1 https://lesson.academy-
MBBIC CUCTCMbI H HX H3YHCHHC content.myschool.edu.ru/06/10
https://lesson.academy-
3 buonormi kneTkm 2 0.5 content.myschool.edu.ru/06/10
4 X < - 10 1 https://lesson.academy-
MMITICCKAs OpTaHH3alii KICTKH content.myschool.edu.ru/06/10
s C (byHK — 3 > https://lesson.academy-
TPOCHHE 1 QYHKIMH KIICTKH content.myschool.edu.ru/06/10
6 OOMeH BeIeCTB U MpeBpallieHue YHEPTHH B 9 1 1 https://lesson.academy-
KJIETKE content.myschool.edu.ru/06/10
7 HacnencTeennas nuadopmanus u 9 05 https://lesson.academy-
peaym3anus e€ B KJICTKE ) content.myschool.edu.ru/06/10
9 %K . 6 1 https://lesson.academy-
MSHCHHBIH ITICT KICTIH content.myschool.edu.ru/06/10
10 Crpoenne 1 ¢ ODLAHIEMO 17 1 15 https://lesson.academy-
TPOCHHC 1 PYHKIMH OPraHU3MOB ’ content.myschool.edu.ru/06/10
11 P " 3 15 https://lesson.academy-
A3MHOKCHHC 1 PA3BUTHC OPraHU3MOB ’ content.myschool.edu.ru/06/10
12 I'eneTuka — HayKa O HAaCIEACTBEHHOCTH U 5 05 https://lesson.academy-

HN3MCHYUBOCTHU OPTraHU3MOB

content.myschool.edu.ru/06/10




13 3 10 1 1 https://lesson.academy-
AKOHOMEPHOCTHU HACJIEACTBEHHOCTHU content.myschool.edu.ru/06/10
14 3 6 1 https://lesson.academy-
AKOHOMCPHOCTH H3MCHAMBOCTH content.myschool.edu.ru/06/10
https://lesson.academy-
15 I'enerika senoseka 3 1 0.5 content.myschool.edu.ru/06/10
16 C 4 1 https://lesson.academy-
CIICKLIHA OpraHU3MOB content.myschool.edu.ru/06/10
https://lesson.academy-
17 BrotexHoJIOrHs U CUHTETHYECKAsT OMOI0THsI 4
content.myschool.edu.ru/06/10
13 P 1 https://lesson.academy-
C3CPBHOC BpEMA content.myschool.edu.ru/06/10
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 13.5
11 KJIACC
KoanuectBo yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM (mudposbie)
Ne n/n P Konrpoannsie IIpakruueckue P
MPOrpaMmabl Bcero oOpa3oBaTe/ibHbIE
padoTbI padoTbI
pecypcbl
1 3apoKJICHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 https://lesson.academy-
MIPEACTABICHUI B OMOJIOTUH content.myschool.edu.ru/06/11
v https://lesson.academy-
2 MuKpO3BOTIONUS U €€ PE3YAbTATHI 14 1 2 content.myschooledu.ru/06/11
3 M . 6 https://lesson.academy-
AKpOSBOJIIOLHA 1 €€ PE3YIILTATLL content.myschool.edu.ru/06/11
[IpoucxoxaeHue v pa3BUTHE KU3HUA HA https://lesson.academy-
4 15 1 1.5
Semiie content.myschool.edu.ru/06/11
5 [IponcxoxaeHue yenoBeKka — aHTPOIIOT€HES 10 1 1 https://lesson.academy-




content.myschool.edu.ru/06/11
DKOJIOTUSl — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpPTraHW3MOB M HAIOPTAaHU3MEHHBIX CHCTEM 3 0.5 hitpsiiflessan.acadeny
. N content.myschool.edu.ru/06/11
C OKPYKaroIlen Cpenoun
7 Opranusmsl 1 cpeia oOOUTaHus 9 1.5 hitps:/flesson.academy-
content.myschool.edu.ru/06/11
8 DKOJIOTHUS BUJIOB U MOMYISIUN 9 1 0.5 hetps://lesson.academy-
content.myschool.edu.ru/06/11
DKOJIOTHS COOOIIECTB. DKOJIOTUUECKUE https://lesson.academy-
? CHCTEMBI 12 I 0.5 content.myschool.edu.ru/06/11
https://lesson.academy-
10 buocdepa — rmobdanpHas skocucTema 6 content.myschool.edura/06/11
11 YenoBek U OKpyKarolas cpena 6 hutps:/esson.academy-
content.myschool.edu.ru/06/11
12 PesepBHOE Bpews 3 https://lesson.academy-
content.myschool.edu.ru/06/11
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 7.5
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
N KonauyecTBo yacos DJIeKTpOHHbIe HU(POBbIE
w/n Tema YpPoOKa Beero K()]-[Tpo,m,}[],[e HpaKanecxne 05pa30BaTeJILHbIe
padoThbI padoTsI pecypcnl
| buonorus kak KOMILUIEKCHAs HAyKa U KaK 1 https://lesson.academy-
4acTh COBPEMEHHOTO 00IIecTBa content.myschool.edu.ru/06/10
2 JKuBble cuCTeMBI U MX CBOMCTBA 1 hitpafflessontcademy
content.myschool.edu.ru/06/10
3 YpoBHEBas opraHu3aius >KUBbIX CUCTEM. 1 1 https://lesson.academy-




KonTtponbHas pabora

content.myschool.edu.ru/06/10

HcTtopust OTKPBITHS U U3YYEHUS KIIETKHU.

https://lesson.academy-

4
Kiierounas Teopus content.myschool.edu.ru/06/10
MeTto1bl MONEKYIISIPHOM 1 KJIETOUYHOU
ouonoruu. [Ipaktrdeckas padora «M3ydenne
METOI0B KJIETOYHOIH OMOJIOTHHA https://lesson.academy-
5 0.5
(xpomatorpadus, anekTpodopes, content.myschool.edu.ru/06/10
muddepeHranTbsHOe HEHTPU(PYTrHpoBaHUE,
TI11P)»
6 X CCKII COCTAR KIETK https://lesson.academy-
MMUYECKHUI COCTaB KJIETKU
content.myschool.edu.ru/06/10
7 MuHepanbHbIE BELIECTBA KIIETKH, UX https://lesson.academy-
Ouosoruueckas poib content.myschool.edu.ru/06/10
Opranudeckue BEemeCTBa KJISTKH — OCJKH.
8 JlaGopatopHas pabota «OOHapyxeHue 0.5 hups:/lesson.academy:-
TOpHast ta «O0H HU .
patop p Py . content.myschool.edu.ru/06/10
OEIIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKITUii»
9 CgoiicTBa, K1accupukanus u GyHKIIHI https://lesson.academy-
OEJIKOB content.myschool.edu.ru/06/10
10 OpraHuyecKkue BEeIecTBa KJIETKH — https://lesson.academy-
YTJICBOIBI content.myschool.edu.ru/06/10
11 Obra CCKIC BOLLECTRA KIIC https://lesson.academy-
TaHUYECKHE B TBA KJIETKHA — JIUITUBI
p B g content.myschool.edu.ru/06/10
Hykneunossie kucnorsl. JIHK u PHK.
12 JlaGopaTtopHnas paborta «HMcciaenoBanue 0.5 https://lesson.academy-
HYKJIEMHOBBIX KHUCJIOT, BEIIEIECHHLIX U3 ) content.myschool.edu.ru/06/10
KJIETOK Pa3JIMYHBIX OPraHU3MOB»
13 Crpoenue u pyakuuu ATOD. Jlpyrue https://lesson.academy-
nykieosuaTpudocharer (HTD) content.myschool.edu.ru/06/10
14 CexsennpoBanue JJHK. Metoasl renomMuku, https://lesson.academy-




TPAHCKPHUIITOMUKHU, IPOTCOMUKU

content.myschool.edu.ru/06/10

https://lesson.academy-

15 MeToap!l CTPYKTYPHOI OHOJIOTHHA
a PYKTYP content.myschool.edu.ru/06/10
16 T kieTok. IIpokapuorudeckast KiieTka https:/lesson.acadenmy-
Wbl KJIETOK. HOTUY s T
poKap content.myschool.edu.ru/06/10
CrpoeHue 3yKapuOTUYECKON KIIETKH.
17 IIpaxTuueckas padbora «M3yuenne cBolic 0.5 hups:/lesson.ucademy-
TUY b Ta « HUE CBOMCTB .
b N p v content.myschool.edu.ru/06/10
KJIETOYHOU MeMOpaHbI»
18 Tose oc 4 ammana o https://lesson.academy-
BEPXHOCTHBIN anmnapar KJIeTKH
p P content.myschool.edu.ru/06/10
OmHoMeMOpaHHbBIC OPTaHOUIBI KIICTKH.
19 Ioa cckas paGoTa «M3vacHie o 05 https://lesson.academy-
KTHYeCKast Ta « HUE IBUKCHUS .
p p ya a content.myschool.edu.ru/06/10
OHUTOTIJIA3MBI B PACTUTENIBHBIX KIETKAX>»
[TomyaBTOHOMHBIE OPraHOUBI KJIETKHU:

20 MUTOXOHJIPHH, T1acTU 1. JlabopaTopHas 0.5 https://lesson.academy-
pabora «McciaenoBanue miazMon3a u ) content.myschool.edu.ru/06/10
JIETIIa3MOJIN3a B PACTUTENBHBIX KIETKAX>»

1 HemenGpa e ODLAHO o https://lesson.academy-

MEMOpPaHHBI TaHOUIBI KIIETKHU
P P a content.myschool.edu.ru/06/10
2 Crpocrue u ¢ N https://lesson.academy-
TPOCHHE U KIIUH
p YHKI Ap content.myschool.edu.ru/06/10
CpaBHUTENIbHASL XapAKTEPUCTUKA KIIETOK
23 sykapuoT. JlaboparopHas padbora «13yuenue 0.5 hitps:/lesson.academy-
HOT. TOpHAas Ta « HU .
yKap patop p ya content.myschool.edu.ru/06/10
CTPOCHUS KIIETOK PA3JIMYHBIX OPTaHU3MOB>»
AcCUMIIAIINS U JUCCUMMIALIASA — JIBE
CTOpOHBI MeTabonmm3Ma. Tumnbsl oOMeHa
https://lesson.academy-
24 BeniectB. JlaboparopHas padota «3yuenue

KaTaJINTUYECKOW aKTUBHOCTH ()EPMEHTOB (Ha
pUMepe aMUJIa3bl UM KaTanas3bl)»

content.myschool.edu.ru/06/10




DepMEHTaTUBHBIN XapaKTep PeaKkLui
KJIETOYHOT0 MeTabonu3Ma. JlaboparopHas

https://lesson.academy-

25 abora «M3yuenne pepMEeHTATUBHOIO 0.5
p «isyd (bep content.myschool.edu.ru/06/10
paclierieHus epokcuaa BOAOpoaa B
paCTUTENBHBIX U )KUBOTHBIX KJIETKaX>»
26 BelKiak - 6 https://lesson.academy-
CHKH-aKTHBATOPBL M OCIKH-HHTHOHTOPE content.myschool.edu.ru/06/10
27 ABTOTpOGHBII THIT OOMEHa BEIECTB hitpafflessontcademy
p m content.myschool.edu.ru/06/10
28 POTOCHHTES https://lesson.academy-
content.myschool.edu.ru/06/10
Xemocuntes. Jlaboparopras pabota
29 CpaBHeHue nponeccoB (poTocuHTesa u 0.5 hitpsdflessonacadainy
« .
p por content.myschool.edu.ru/06/10
XEMOCHHTE3A»
AHa’poOHbBIE OpraHu3Mbl. Buabl OposkeHusl.
30 JlaGoparopHag padora «CpaBHeHIE https:/lesson.acadenmy-
«
patop p p content.myschool.edu.ru/06/10
MPOIIECCOB OPOKECHUS U JTBIXAHUS»
AspoOHBIE OpraHU3MBbI. JTaIlbl https://lesson.academy-
31
SHEPreTUIeCKOro ooMeHa content.myschool.edu.ru/06/10
DHeprusi MeMOpPaHHOTO TPaJUeHTa IPOTOHOB.
32 Cunre3 AT®: pabora nmporonHoit ATO-
cuHTaszbl. KonTponbHas pabora
33 Peaknmn MaTpuyHOTO CHHTE3a hitps:/lesson.academy-
1 P content.myschool.edu.ru/06/10
https://lesson.academy-
34 Tpaackpumnimsa — MaTpuuablii cuaTe3 PHK
p pui p content.myschool.edu.ru/06/10
35 TpaHCISIS K o8 STalbL https://lesson.academy-
p 1 content.myschool.edu.ru/06/10
https://lesson.academy-
36 Konuposanue amuHokucinoT. Pois pudocom

content.myschool.edu.ru/06/10




B OuocHuHTe3e OelKa

Opranuzanys reHoMa y mpoKapuoT u

https://lesson.academy-

37
JYKapHUoT content.myschool.edu.ru/06/10
33 MonekysapHble MEXaHU3MbI SKCITPECCUH https://lesson.academy-
T€HOB Y 3yKapuoT content.myschool.edu.ru/06/10
Bupycbl — BHEKJIEeTOUHBIE ()OPMBI KUZHU U
39 o6 a o Hanas IMpax ccka 0.5 https://lesson.academy-
JINTaTHBIE I HUTBL THY b .
p p content.myschool.edu.ru/06/10
paborta «Co3manne MOJIEIN BUPYyCa»
BupycHsle 3a6051eBaHus YellOBeKa, https://lesson.academy-
40 .
JKUBOTHBIX, PaCTCHHUH content.myschool.edu.ru/06/10
41 HaHoTexHOMo 110110 . . https://lesson.academy-
HOTEXHOJIOTUH B OMOJIOTUU U MEIUILINH
AHTL content.myschool.edu.ru/06/10
42 W H3He . o https://lesson.academy-
W3HEHHBIN ITUKJI KJIICTKHA
I content.myschool.edu.ru/06/10
https://lesson.academy-
43 Matpnunsrit cuares JJHK
p A content.myschool.edu.ru/06/10
XpomocoMsl. JITaboparopHast pabora
44 M3VaeHIe XDOMOCOM Ha [OTO 0.5 https://lesson.academy-
« HHE XPOMOCOM Ha I'OTOBBIX .
ya p content.myschool.edu.ru/06/10
MHKpOTpenaparax»
45 Tlenenue ke o3 https://lesson.academy-
JICHHE KJIETKH — MHUT
content.myschool.edu.ru/06/10
Tune! knetok. KaprokuHes U HUTOKUHES.
46 JlaGopatopHas pabota «Habnronenue Mutosa 0.5 https://lesson.academy-
B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha ) content.myschool.edu.ru/06/10
TFOTOBBIX MUKpOIIpEnaparax)»
47 Pe SHEHHONO A KI1ETO https://lesson.academy-
TYIISOAS )KU3HSHHOTO IIUKJIa KJIIETOK
yIAl I content.myschool.edu.ru/06/10
https://lesson.academy-
48 OpranusMm Kaxk eJuHOE LIEJ0e

content.myschool.edu.ru/06/10




Tkanu pacrenuii. JJaboparopnas pabora

https://lesson.academy-

49 . . 0.5
«3ydyeHne TkaHel pacTeHUI» content.myschool.edu.ru/06/10
TkaHu )KUBOTHBIX U YEJIOBEKA. httos://] d
ps://lesson.academy-
50 JlaGoparopHag pabora «3yueHue TkaHei 0.5
patop p ya content.myschool.edu.ru/06/10
JKUBOTHBIX »
Opransl. Cuctemsl opranoB. JlaboparopHas
5 6 1 0.5 https://lesson.academy-
aboTa «l3yueHue opraHoB LIIBETKOBOI'O .
p yi p 1 content.myschool.edu.ru/06/10
pacTCHUA»
55 Orioba Tei1a OIaHI3MO https://lesson.academy-
o TEN TaHU3MOB
p P content.myschool.edu.ru/06/10
53 il CHILE OPIAHIEMO https://lesson.academy-
BIKCHU TaHU3MOB
p content.myschool.edu.ru/06/10
4 TTvraie OhIaH3MO https://lesson.academy-
UTaHU TaHU3MOB
P content.myschool.edu.ru/06/10
55 IIuTtanye NO3BOHOYHBIX )KUBOTHBIX. https://lesson.academy-
[IumeBapuTenbHas cucTemMa 4elioBeKa content.myschool.edu.ru/06/10
56 D p—— https://lesson.academy-
BIXaHU TaHN3MOB
p content.myschool.edu.ru/06/10
JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U https://lesson.academy-
57
4ejoBeKa content.myschool.edu.ru/06/10
53 TpaHcio N ODIAHIEMO https://lesson.academy-
HCIIOPT B TB TaHU3MOB
p p 1 yop content.myschool.edu.ru/06/10
KpoBeHocHas cuctema o3BOHOYHBIX https://lesson.academy-
59
JKUBOTHBIX M YEJIOBEKa content.myschool.edu.ru/06/10
60 BALICICHIE Y ODFAHIEMO https://lesson.academy-
BIAEIIEHU TaHU3MOB
A yop content.myschool.edu.ru/06/10
61 3 https://lesson.academy-
alrTa y OpraHu3MoB
n yop content.myschool.edu.ru/06/10
62 NmMmyHHas cucrteMa yenoBeka https://lesson.academy-




content.myschool.edu.ru/06/10

https://lesson.academy-

63 Pa3apaxuMocTh U peryiIaius y OpraHu3MoB
P peryJiAu y op content.myschool.edu.ru/06/10
I'ymopanibHas perynanus u SJHIOKpUHHAs
64 cucTeMa KUBOTHBIX U YEJIOBEKa.
KonTtponsHas pabora
65 Do ASMHOKE ODIAHIEMO https://lesson.academy-
MBI MH HUS OPTraHU3MOB
P P P content.myschool.edu.ru/06/10
66 ToN0BOE DAZMHOIKCHILC https://lesson.academy-
JIOB MH HU
p content.myschool.edu.ru/06/10
. https://lesson.academy-
67 Meiios
content.myschool.edu.ru/06/10
l'ameTorenes. OOpazoBaHHUE U pa3BUTHE
68 MOJIOBBIX KJIETOK. JlabopaTopHasi pabota 0.5 https://lesson.academy-
«M3ydeHne cTpOeHMs MOJIOBBIX KJIETOK Ha ' content.myschool.edu.ru/06/10
TOTOBBIX MUKPOITpEINapaTax»
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — https://lesson.academy-
OHTOT'CHE3 content.myschool.edu.ru/06/10
70 3akyaJKa OpraHOB U TKaHEH U3 https://lesson.academy-
3apOABIIIEBLIX JIUCTKOB content.myschool.edu.ru/06/10
Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas
71 a6oTa <B CHIC SHAKOB CXOICTEA 0.5 https://lesson.academy-
Ta «BBISBIIEHHE IPU3HAKOB CXOJICTB .
p . p A content.myschool.edu.ru/06/10
3apoAbILIEH MO3BOHOYHBIX JKUBOTHBIX»
PazmHoOXeHUe U pa3BUTHE PACTCHUN.
72 JIaGopartopHas padora «CTpoeHue opraHo 0.5 hitps:/lesson.academy-
TOpHAas Ta «CTpoeHH TaHOB .
patop p P . p content.myschool.edu.ru/06/10
Pa3MHOEHHS BBICIIUX PACTEHUI»
73 Hctopust cTaHOBIIEHUS U pa3BUTUS T€HETHKU https://lesson.academy-
Kak HayKH content.myschool.edu.ru/06/10
74 OCHOBHBIE IMOHSITUI U CUMBOJIBI T€HETUKH. 0.5 https://lesson.academy-




JlaboparopHas pabota «Jpo3oduiia kak
00BEKT F'eHETUUCCKUX MCCIICTOBAHUI»

content.myschool.edu.ru/06/10

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.

https://lesson.academy-

75 IIpaxTuueckas padora "M3yuenue 0.5
b p ya content.myschool.edu.ru/06/10
PE3YNIBTaTOB MOHOTHUOPHIHOTO CKPEIUBAHUS
y npo3opuiier”
76 [uTonornyeckrue OCHOBBI MOHOTHOPUIHOTO https://lesson.academy-
CKpeIUBaHUs content.myschool.edu.ru/06/10
77 Ananusupyroiiee ckpeunppanue. Hemonnoe https://lesson.academy-
JOMUHUPOBAHUE content.myschool.edu.ru/06/10
Jurubpunnoe ckpemuBanue. [lpakrnueckas
78 a60Ta M3vieHe Des ATO 05 https://lesson.academy-
Ta « HU JIbTaTOB .
p ya pesy content.myschool.edu.ru/06/10
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UITBI»
79 [uTonornyeckrue OCHOBBI TUTHOPHUIHOTO https://lesson.academy-
CKpeIUBaHUs content.myschool.edu.ru/06/10
20 ClLeILICHHOE HACTEIOBAHNE SHAKO https://lesson.academy-
IJICHHOE HacjeJOBaHHUE IIPU3HAKOB
o A p content.myschool.edu.ru/06/10
31 X DOMOCOMHAs T€0 ACHENICTBEHHOC https://lesson.academy-
MOCOMHas T€OPHUS HACJIEACTBEHHOCTH
b p a content.myschool.edu.ru/06/10
32 Tene A Lo https://lesson.academy-
HEeTHKa MOoJI
content.myschool.edu.ru/06/10
I'enoTnn Kak 1enocTHAs cUCTEMA.
33 Tene ccKutii Ko o a3 https://lesson.academy-
HEeTHUYEeCKUH KOHTPOJIb BUTHSI
N poIb P content.myschool.edu.ru/06/10
pacTeHul, )KUBOTHBIX U YEIIOBEKA.
84 KontponbHas padota "OCHOBBI TCHETHKH"
35 M3MeHYnBOCTh IPU3HAKOB. Busl https://lesson.academy-
H3MEHYHUBOCTHU content.myschool.edu.ru/06/10
86 MopaudukarmonHas ”3MEHUYNBOCTh https://lesson.academy-




content.myschool.edu.ru/06/10

BapuauvoHHbI psifi U BApUALIMOHHAS
KkpuBas. JlaboparopHas pabota
«MccnegoBanne 3aKOHOMEPHOCTEHN

https://lesson.academy-

87 . 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. content.myschool.edu.ru/06/10
[TocTpoenre BapuanOHHOIO psiia U
BAPUALMOHHON KPUBOM»

23 I'emoTunmueckast N3AMEHYNBOCTb. https://lesson.academy-
KomMmOunHaTBHAsg H3MEHUYUBOCTE content.myschool.edu.ru/06/10
MyrauroHHas U3MEHUMBOCTh. [IpakTnueckas

29 aGoTa «MvyTa 0300 (na 0.5 https://lesson.academy-

Ta « 15051 bl (H .
p yramun y 1p content.myschool.edu.ru/06/10
FOTOBBIX MUKPOIIpEINaparax)»

90 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpOoIecca. https://lesson.academy-
DONuUreHeTrKa U SJIIUreHOMUKA content.myschool.edu.ru/06/10

91 ['eneruka yenoBeka. [IpakTudeckas pabora 0.5 https://lesson.academy-
«CocCTaBleHUE U aHAJIA3 POAOCIOBHOMIN» ' content.myschool.edu.ru/06/10

9 KonTtponbHas pabota MeTobl MEAUIIUHCKOM https://lesson.academy-
T€HETUKU content.myschool.edu.ru/06/10
3HaueHHE MEIUIIMHCKON T€HETUKH B

93 COTBDALLE cue cHe ek https://lesson.academy-

I TB HUU 1 JICUEHUHU I'€HETUICCKUX

PeAoTBp H{ content.myschool.edu.ru/06/10
3a001€BaHNN YEIOBEKA
OCHOBHBIE TOHATHS CENEKIINH.

o4 JlaGopaTopHas paborta «3ydeHue copToB 0.5 https://lesson.academy-
KYJIBTYPHBIX PACTEHUN U IIOPOJ JOMALITHUX ' content.myschool.edu.ru/06/10
JKUBOTHBIX »

Mertomp! CeIeKIIMOHHON pabOTHI.
95 JIaGopartopHas padora «M3yueHune METOL0 0.5 hitps:/lesson.academy-
TOpHAas Ta « HIE METOJ0B .
patop p N yi a content.myschool.edu.ru/06/10
CEJIEKIINN PACTEHUI»
96 JlocTrKeHHs CeNIeKIIMU PacTeHU 1 https://lesson.academy-




#UBOTHBIX. [IpakTHueckas pabora content.myschool.edu.ru/06/10
«IIpuBUBKa pacTeHUN»

97 CoxpaHeHue, U3y4YeHHUE U UCTIOIb30BAHHE 1 https://lesson.academy-
T€HETHYECKUX PECYPCOB content.myschool.edu.ru/06/10
broTrexHoIOrus Kak HayKa u OTpacilb

98 ousBojcTBa. [Ipa eckasi pabota 1 0.5 hips:/flesson.academy-
MPOHSBOJACTEA. LIpakTiieckas pabot ’ content.myschool.edu.ru/06/10
«M3ydenne 00beKTOB OMOTEXHOIOTUI»

OCHOBHbBIE HaIlPaBJICHUS! CHHTETUYECKOU https://lesson.academy-

99 1
OHOIOTHH content.myschool.edu.ru/06/10

100 XDOMOCOMHA eHHA cHe 1 https://lesson.academy-

POMOCOMHAA 1 TCHHA HIDKEHEPHA content.myschool.edu.ru/06/10
https://lesson.academy-

101 Menuuusckue GuotexHonOr 1 1 content.myschool.edu.ru/06/10

102 PesepBHriit ypok. [ToBTOpenue, 06001eHue, | https://lesson.academy-
cUCTeMaTu3alus 3HaHUH content.myschool.edu.ru/06/10

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 13.5
11 KJIACC
N KouunyecTBO 4acoB JJIeKTPOHHBbIE HU(PPOBBbIE
11/-11 Tema ypoka Beero Kontpoabueie  IIpakTuueckue  00pasoBaTejbHbIE
r
padoTsI padoThbI pecypcbl
1 S BOTIOLHORHAS T€0 4. Jla q 1 https://lesson.academy-
BOMOMHONHAA TCOPHA . SAapBHH content.myschool.edu.ru/06/11
JBYKyIlMe CUIIbI 3BOJIOIUH BUAOB 10 Y. https://lesson.academy-

2 1
JapBuny content.myschool.edu.ru/06/11

3 Boprba 3a cymecTBoBaHue, €CTECTBEHHBIN U | https://lesson.academy-
HCKYCCTBEHHBIN 0TOOp content.myschool.edu.ru/06/11

4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1 https://lesson.academy-




9BOJJIOINH

content.myschool.edu.ru/06/11

DTarbl HBOJIIOIIMOHHOTO MpoIiecca:

https://lesson.academy-

> MHUKPOIBOIIOLHS U MaKPO3BOJIIOLIUS content.myschool.edu.ru/06/11

6 [Tonynsiuus — sneMeHTapHasi €IuHHIA https://lesson.academy-
SBOJIOLIUU content.myschool.edu.ru/06/11
3aKOH reHETHYECKOoro paBHoBecus JIx.

7 Xapau, B. Baitn6epra. JlabopaTtopnas 0.5 https://lesson.academy-
pabota «BbIsiBJIeHIE HU3MEHUNBOCTH Y content.myschool.edu.ru/06/11
0co0el OHOTO BUIA»

g OneMeHTapHbIe (PaKTOPHI BOIOINH.

KonrtponsHas pabora

9 Dddekt ocnoBaremns. IhdexT OyTHIIOUHOTO https://lesson.academy-
TOPJIBIIIIKA content.myschool.edu.ru/06/11

10 Murpauuu. M3oaumun nonmysiuii: https://lesson.academy-
reorpaduyeckas, OnoJIorudecKas content.myschool.edu.ru/06/11

1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINAN https://lesson.academy-
(baxTop 3BONIOLUU content.myschool.edu.ru/06/11

N https://lesson.academy-

12 lonosoi 0T60p content.myschool.edu.ru/06/11
[TprucnocoOaeHHOCTh OPraHU3MOB Kak

13 pe3yabTaT MUKpodBoIOIMH. JlaboparopHas 05 https://lesson.academy-
pabota «M3yuenue apomopdo30B u content.myschool.edu.ru/06/11
WJIMOAIaNTallui Y pACTEHUM U JKUBOTHBIX>»

[Tpumepsl IPUCTIOCOOICHUH Y OpraHU3MOB:
Mopdonoruueckue, GU3NOIOTHUECKHUE,
14 OMOXMMHYECKHE, TOBEIEHYECKUE. 05 https://lesson.academy-

Jlaboparopnast pabora «I[IpucnocodnaeHus
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS
11e7IECO00PA3HOCTH»

content.myschool.edu.ru/06/11




Bup, ero kpurepuu u CTpykTypa.

https://lesson.academy-

15 JlaboparopHas padora «CpaBHEHHE BUIOB 0.5
patop p P e content.myschool.edu.ru/06/11
110 MOP(}OJTOTUYECKOMY KPUTEPHIO»
16 C q a https://lesson.academy-
TPYKT B,
PYKTYP a content.myschool.edu.ru/06/11
17 BunoobpazoBanue kak pe3yiabTar https://lesson.academy-
MUKPOIBOIIOLUU content.myschool.edu.ru/06/11
13 Chss KDOBOILIO 5 eMIOIIO https://lesson.academy-
BS3b MU BOJIIOIIUH U SIUAEMHUOJIOTUHI
P 1t a content.myschool.edu.ru/06/11
19 Makpossomonus. [laneonronornueckue https://lesson.academy-
METOAbI U3YUYECHUSI DBOJIIOIUU content.myschool.edu.ru/06/11
20 buoreorpaduueckre MeTOIbI H3YUCHUS https://lesson.academy-
SBOJIOLIUU content.myschool.edu.ru/06/11
DOMOPHOIOTHYECKHE U CPAaBHUTEIHHO-
1 ophoro CCKIE METO Svie https://lesson.academy-
M JIOTUYECKHUE METObI 1 HUS
P A ya content.myschool.edu.ru/06/11
BOIIOIUH
MounekyapHO-IreHEeTUYECKUE,
https://lesson.academy-
22 OHOXUMHYECKUE U MATEMATUYECKHAE METObI
content.myschool.edu.ru/06/11
HU3Y4YEHHUS 3BOJIFOLIUN
23 OBLLIIE 3AKOHOMEDHOCTH SEOILIO https://lesson.academy-
U KOHOMEPHOCTH 3BOJIIOIIUU
m P 1 content.myschool.edu.ru/06/11
o4 AnantuBHas paauanus. HepaBHoMepHOCTb https://lesson.academy-
TEMIIOB YBOJIIOIIAHN content.myschool.edu.ru/06/11
Hay4nble runoressl NpOUCXOKACHUS KU3HU https://lesson.academy-
25
Ha Semiie content.myschool.edu.ru/06/11
26 JloHay4yHbIE TPEACTABICHUS O 3aPOKIACHUU https://lesson.academy-
KU3HU content.myschool.edu.ru/06/11
7 OCHOBHBIE 3Tanbl HEOPraHUYECKOU https://lesson.academy-

SBOIIOLUU

content.myschool.edu.ru/06/11




https://lesson.academy-

28 I'unoressl 3apoKaeHUS KU3HA
POXA content.myschool.edu.ru/06/11
HcTopus 3eMau 1 METOABI €€ N3YUEHMUS.

29 JlaGopatopHnas pabora «M3yuenue u 05 https://lesson.academy-
OIMHMCAHUE UCKOITAEMBIX OCTaTKOB JPEBHUX ’ content.myschool.edu.ru/06/11
OPTraHU3MOB»

30 Havar e STAIEL ObLd ccKoil FBOMIO https://lesson.academy-

YaJbHBIC TAMbl OPraHUYECKOM 3BOJIIOIIMU
P 1 content.myschool.edu.ru/06/11
31 SOl SVKADHO https://lesson.academy-
BOJIIOLUS HOT
a yKap content.myschool.edu.ru/06/11
OCHOBHBIE 3TaIbl HBOJIIOIUNA PACTUTEIHHOTO

3 mupa. [Ipaktuueckas pabora «M3yuenue 05 https://lesson.academy-
0COOCHHOCTEH CTPOEHHUS PACTEHUI Pa3HBIX ' content.myschool.edu.ru/06/11
OTACIIOB»

33 OCHOBHBIE ATAIIbI BOJIIOUH )XKUBOTHOT'O https://lesson.academy-

Mupa content.myschool.edu.ru/06/11
DBOJIIOLMSA KUBOTHBIX. [IpakTrueckas
34 abora «M3yuenne ocoOOEHHOCTEN CTPOE 0.5 https://lesson.academy-
Ta « HU HHOCTEM CTPOCHUS .
p yi p content.myschool.edu.ru/06/11
MO3BOHOYHBIX JKUBOTHBIX»

35 PazBuTue xu3Hu Ha 3eMJie 1o Hpam U https://lesson.academy-
TeproIaM content.myschool.edu.ru/06/11

36 MaccoBble BBIMUPAHUS — JKOJIOTHYECKUE https://lesson.academy-
KPHU3HCHI MPOIIIOTO content.myschool.edu.ru/06/11

37 CoBpeMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO https://lesson.academy-
0COOEHHOCTH content.myschool.edu.ru/06/11

33 CoBpemeHHas cucTeMa OpraHu4eCcKoro https://lesson.academy-
MPOIILIOTO content.myschool.edu.ru/06/11

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI https://lesson.academy-

opranu3MoB. KoHtposbHas padora

content.myschool.edu.ru/06/11




https://lesson.academy-

40 AHTPOIOJIOTHI — HAyKa O YEJIOBEKE
p YK content.myschool.edu.ru/06/11
Al Passutne npencraBiaeHu 0 NPOUCXOKIACHUU https://lesson.academy-
Y4eJI0OBEKa content.myschool.edu.ru/06/11
MecTto yenoBeka B CUCTEME OPTaHUYECKOTO
42 mupa. JlaboparopHas padora «M3ydenne 0.5 https://lesson.academy-
0COOEHHOCTEH CTPOEHHUS CKeJIeTa YEIOBEKa, ' content.myschool.edu.ru/06/11
CBSI3aHHBIX C MPSIMOXOKIECHUEM»
43 Tsux e AHTPONOLCHE3a https://lesson.academy-
BU W€ CUJIBI aHTPOIIOTEH
Yy p content.myschool.edu.ru/06/11
44 CooTHo1IeHrne OMOIOTHUECKUX U https://lesson.academy-
COILIMANIBHBIX (PAKTOPOB B AaHTPOIIOTCHE3E content.myschool.edu.ru/06/11
45 Octo e cra AHTDONORCHESA https://lesson.academy-
HOBHBIE CTaAUN aHTPOIIOI€H
A p content.myschool.edu.ru/06/11
https://lesson.academy-
46 ITaneoreneruka u majleoreHOMHKa
content.myschool.edu.ru/06/11
DBOIOIUS COBPEMEHHOIO YEJIOBEKA. https://lesson.academy-
47
KonrponsHas pabora content.myschool.edu.ru/06/11
UYenoseueckue packl. [IpakTudeckas padbora
48 V3VaCHIE SKOILO ec SO, 05 https://lesson.academy-
« HUE PKOJOTHYECKUX Tamui .
ya o Tt content.myschool.edu.ru/06/11
4eJIOBEKa»
49 MexIUCIUTIITMHAPHBIE METOIbI https://lesson.academy-
AHTPOIIOJIOTUU content.myschool.edu.ru/06/11
50 3aD0sKICHIe a3 e 5KO1I0 https://lesson.academy-
JKIIEHHE 1 BUTHE YKOJIOTHUH
POAA p content.myschool.edu.ru/06/11
Mertoapl skosoruu. JlaboparopHas padora
5 M3VaeHNE METOIOE KOO ecK 05 https://lesson.academy-
« HUE METOIOB JIOTUUECKUX .
ya N a content.myschool.edu.ru/06/11
HCCIICA0BAHUN »
52 3HayeHNne YKOJIOTHYECKUX 3HAHUN I https://lesson.academy-




YCJIO0BCKAa

content.myschool.edu.ru/06/11

https://lesson.academy-

>3 IKONOrHYECKUE GaKTOpI content.myschool.edu.ru/06/11
AbGuoTtndeckue aktopbl. CBET Kak
54 skoJornueckuit pakrop. JlabopaTopHas 0.5 https://lesson.academy-
pabota «BBIsBICHHE TPUCTIOCOOTCHUI content.myschool.edu.ru/06/11
OpraHU3MOB K BIIUSHUIO CBETa»
AbGuoTtndeckue daktopsl. Temmeparypa kak
55 skoJornyeckuit pakrop. JlabopaTopHas 0.5 https://lesson.academy-
pabota «BrIsiBiaeHHE npucnocodaeHuit content.myschool.edu.ru/06/11
OpPraHU3MOB K BIIUSHHUIO TEMIIEPATYPhI»
Abuornueckue GpakTopsl. BiaxxHocTh Kak
56 skojornueckuit pakrop. JlabopaTopHas 0.5 https://lesson.academy-
paboTa «AHATOMUYECKHE OCOOCHHOCTH content.myschool.edu.ru/06/11
pacTeHUi U3 pa3HbIX MECT OOUTAHUS»
57 Cpensl 0OuTaHUSI OPraHU3MOB hitpiiflessan.acadeny
content.myschool.edu.ru/06/11
58 buonornueckue puTMbl hrpsdflessonacadamy
content.myschool.edu.ru/06/11
59 Kuznenusie pOpMBI OPraHU3MOB hutps:/esson.academy-
content.myschool.edu.ru/06/11
60 Buorueckue daxTops https://lesson.academy-
content.myschool.edu.ru/06/11
3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI
61 JUIS1 CYIIIECTBOBAHMS OPTaHU3MOB B CpeJie Wi e o
content.myschool.edu.ru/06/11
oOuTaHus
62 DKOJIOTrM4ECKHUE XapaKTEPUCTUKHU MOMYJIALNN hutps:/esson.academy-
content.myschool.edu.ru/06/11
63 OCHOBHBIE TOKA3aTEIN MOMYJISIUN: hitps://lesson.academy-

content.myschool.edu.ru/06/11




YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAS U
M0JIOBAsi CTPYKTYpa

OcHOBHBIC TTOKa3aTEIIN MOomyJaun:

https://lesson.academy-

64 02K1a€MOCTb, IIPUPOCT, TEMII POCTA,
POKA pup p content.myschool.edu.ru/06/11
CMEPTHOCTH, MUTPALIUU
65 KOO eCKast CTHYKIVDA 11O https://lesson.academy-
JIOTUY S CTPYKT HOMYJIALINHN
PYKTYP Y7 content.myschool.edu.ru/06/11
66 JunavmKa o o8 De https://lesson.academy-
WHaAMHUKa IIOITYISAN U TVIISIIAS
ymn peryJiii content.myschool.edu.ru/06/11
67 KpuBble pocTa 4MCI€HHOCTH NOMYJISIIUH. https://lesson.academy-
KpuBble BKUBaHUSA content.myschool.edu.ru/06/11
DkoJornyeckast Hua Buza. Jlaboparopras
68 abora «[Ipucmnoco0ire ce aCTECHU 0.5 https://lesson.academy-
Ta «[Ipucno JICHHUS CEMSIH TEHUN .
p p p content.myschool.edu.ru/06/11
K PacCeJICHUIO»
69 Bup xak cucrema nonyisinuidi. KontposbHas
paborta
70 3aKOHOMEPHOCTHU MOBEJICHUS U MUTpAIUil https://lesson.academy-
JKUBOTHBIX content.myschool.edu.ru/06/11
7 CooBIIECTES OPIAHI3MO SHOLCHOS https://lesson.academy-
TB TaHU3MOB — OHOIIEH
m P H content.myschool.edu.ru/06/11
72 DKocucTeMa Kak OTK asi cucTeMa htps://lesson.academy-
UCTEM TKPBITasI CUCTEM
p content.myschool.edu.ru/06/11
73 KpyroBopot BewecTB 1 NOTOK SHEPTUH B https://lesson.academy-
3KOCHUCTEME content.myschool.edu.ru/06/11
https://lesson.academy-
74 OCHOBHBIE ITOKA3aTEIU DKOCUCTEMEI
content.myschool.edu.ru/06/11
75 35 https://lesson.academy-
KOJOTHYECKUE MUPaAMUIBI
p A content.myschool.edu.ru/06/11
76 W3MeHeHHs coOOO1IECTB — CYKLIECCHH https://lesson.academy-




content.myschool.edu.ru/06/11

IIpupoanble 3KOCHCTEMBL. DKOCUCTEMBI 03P

https://lesson.academy-

77 .
U peK. DKOCUCTEMBI MOPEN U OKEAHOB content.myschool.edu.ru/06/11
73 IIpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI https://lesson.academy-
TYHAD, JIECOB, CTEIIEH, ITYCTbIHb content.myschool.edu.ru/06/11
79 AHTDOLOLE e KOCHCTE https://lesson.academy-
HTPOITOIE€HHBI HUCTEMBI
p content.myschool.edu.ru/06/11
20 Ypboakocucremsl. [IpakTudeckas pabota 0.5 https://lesson.academy-
«3yuenne u onucanue ypo03KOCUCTEMBI» ' content.myschool.edu.ru/06/11
3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
81 B3alMO/JICICTBUI OPraHu3MOB B
skocuctemax. KonrponsHas pabora
MexaHu3Mbl BO3JEHCTBUS 3arpsI3HEHU I
22 Pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM, https://lesson.academy-
OpPraHU3MEHHOM, MOMYIAIUOHHOM U content.myschool.edu.ru/06/11
3KOCUCTEMHOM YPOBHSX
buocdepa — obmermianerapras 06009Ka https://lesson.academy-
83
3emiu content.myschool.edu.ru/06/11
https://lesson.academy-
84 Yuenue B. W. Bepnaackoro o 6uochepe
pHaz (bep content.myschool.edu.ru/06/11
85 34KOHOMEDHOCTH CYILECTEORA Grocde https://lesson.academy-
KOHOMEPHOCTH TBOBaHHUs OU bl
P ym P content.myschool.edu.ru/06/11
26 KpyroBopotsl BemecTs u https://lesson.academy-
OHOTreOXUMHUYECKUE [TUKIEI content.myschool.edu.ru/06/11
87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI https://lesson.academy-
CyLIH content.myschool.edu.ru/06/11
https://lesson.academy-
88 YcTolunBocTh 6uochepsl
bep content.myschool.edu.ru/06/11
89 DKOJIOTMYECKUE KPU3HCHI U UX IPUUUHBI https://lesson.academy-




content.myschool.edu.ru/06/11

https://lesson.academy-

90 BosgeiicTBue yenoBeka Ha 6uocde
A bepy content.myschool.edu.ru/06/11
91 AHTpPOIIOT€HHOE BO3/IEHICTBUE Ha https://lesson.academy-
PACTUTEIBHBIN U YKUBOTHBIM MUD content.myschool.edu.ru/06/11
9 OXpatia MPHPOLI https://lesson.academy-
P pHp content.myschool.edu.ru/06/11
93 OcCHOBHBIE NPUHIIUIIBI YCTOMYHUBOTO https://lesson.academy-
pa3BUTHA YEITOBEUECTBA U IPUPOIBI content.myschool.edu.ru/06/11
PanmonansHO€ pupoa0ONOabp30BaHUE U
94 COoXpaHeHHEe OMOJIOTMYECKOro pa3HooOpa3 hpsdflessonacadenmy
XpaHeHue OMoJoruy r H us
3 p p P content.myschool.edu.ru/06/11
eMJIN
95 O6006menue mo reme «MHUKPOIBOTIONHUS U €€ https://lesson.academy-
pe3yJIbTaThI» content.myschool.edu.ru/06/11
96 O600menue mo Teme «MaKkpOoIBOITIONHUS U €€ https://lesson.academy-
pe3yJIbTaThI» content.myschool.edu.ru/06/11
97 O6006menue o Teme «I[Ipoucxoxaenne u https://lesson.academy-
pa3BUTHE )XKU3HU Ha 3emiie» content.myschool.edu.ru/06/11
08 O6006menue o teme «IIpoucxoxaeHue https://lesson.academy-
YeJI0BEKA — aHTPOIIOTEHES» content.myschool.edu.ru/06/11
99 O060061eHre o TeMe «IKOJIOTHS — HayKa O https://lesson.academy-
B3aMMOOTHOIIIEHUSIX OPTaHU3MOB» content.myschool.edu.ru/06/11
100 O6006mmeHue o Teme «OpraHu3mel U cpea https://lesson.academy-
oOHUTaHHS» content.myschool.edu.ru/06/11
101 O0600meHue 110 TeMe «DKOJIOTUA BUIOB U https://lesson.academy-
TIOMYJIS AN » content.myschool.edu.ru/06/11
102 O606menue o teme «buochepa — https://lesson.academy-

riio0agpHas YKOCUCTEMa»

content.myschool.edu.ru/06/11




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




IIpunoxenne 1

JdocTrikeHne IMYHOCTHBIX Pe3y/IbTATOB B PAMKAX peaIu3alud MOIYJIs
«lIIxoabHBIH YpPoKk» PaGodeil mporpaMMsbl BOCIMTAHUSA

Peanu3anus mnepgaroruuyeckuM pabOTHUKOM BOCIUTATEIbHOIO MOTEHIMAla YpPOKOB
OuoJIorny MpeanoaraeT ciaenyoluee:

- MaKCHUMAaJIbHOE HCIIOJIb30BAHME BOCIIUTATENIbHBIX BO3MOYKHOCTEH COIEpXKaHUS YPOKOB
s (popMUpOBaHUS y OOYYAIOUIMXCS POCCHMCKUX TPAAMLIMOHHBIX TYXOBHO-HPABCTBEHHBIX H
COLIMOKYJIBTYPHBIX  LIEHHOCTEH, POCCHUICKOTO HMCTOPUYECKOTO CO3HAHMSI Ha  OCHOBE
UCTOPUYECKOTO MPOCBEIICHHs; TOA00p COOTBETCTBYIOWIETO COJEpIKAHUS YPOKOB, 3aJaHHIA,
BCIIOMOTATEIbHBIX MAaTEPUAIIOB, TPOOJIEMHBIX CUTYAIMH 1J1s1 00CYXKICHHIA;

- BKJIIOYEHHUE B COZIEP)KaHUE YPOKOB LIEJEBBIX OPHEHTUPOB PE3YIbTATOB BOCIIUTAHUS, X
y4eT B ONpeAEICHUN BOCIIUTATEIbHbIX 3ajau YPOKOB, 3aHIATUH;

- BBIOOp METOJIOB, METOJMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCHHUTATEIBHOE BO3/EHCTBUE
Ha JIMYHOCTb B COOTBETCTBMM C BOCIUTATEIbHBIM MJEAJIOM, IIEJIBI0 U 3a/JladyaMU BOCIUTAaHMS,
LIEJIEBBIMU OPUEHTHPAMHU PE3YJIbTATOB BOCIMTAHHUSA; PEATU3ALNI0 NIPUOPUTETA BOCIUTAHUS B
yueOHOI NesTeNbHOCTH;

- IPUBJICYEHUE BHUMAHUS 00Y4aIOUINXCsl K IIEHHOCTHOMY aclleKTy 3Y4aeMbIX Ha ypoKax
IPEIMETOB, SBICHUH W COOBITUH, WHHUIMUPOBAHUE OOCYXIEHUH, BBICKAa3bIBAHHHA CBOETO
MHEHHs, BBIPAOOTKM CBOErO JIMYHOCTHOIO OTHOLIEHUS K HM3y4aeMbIM COOBITUSM, SBICHHSM,
JULAM;

- TPUMEHCHHE WHTEPAKTUBHBIX (QopM y4deOHOW pabOThl — HHTEIVICKTYAIbHBIX,
CTUMYJIUPYIOIIMX I103HABaTEJIbHYI0 MOTHBAIMIO, WIPOBBIX METOJMK, IJUCKYCCHH, HArOIIUX
BO3MOXHOCTh TPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JIMAJIOTa; T'PYMIIOBOW pPabOTHI,
KOTOpas YYWUT CTPOMTHh OTHOUICHHS M JIeHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET pa3BHTHIO
KPUTHYECKOI'O MBIIUICHHUS;

- moOyxJaeHne oOydaromMxcsi COOM0JaTh HOPMBI MOBEICHHS, IMpaBHia OOIIECHHS CO
CBEpCTHUKAaMM M IE€JarorndeckUMy pabOTHHKAMHU, COOTBETCTBYIOILIME YKJIAAY IIKOJIBI,
YCTAQHOBJICHHE U MOAEPKKY 100poKenaTenbHOl atMmochepsl;

- OpPraHM3ALMI0 HAaCTaBHUYECTBA MOTHBHPOBAHHBIX M 3PYAMPOBAHHBIX OOYYAIOLIMXCS
HaJl HEYyCIEBAIOUIMMU OJHOKJIACCHUKAMH, B TOM 4HCIE C OCOOBIMH 00pa3oBaTelIbHBIMU
HOTPEOHOCTAMH, JAIOLIEr0 OOydYaroUIMMCS COLUAIBHO 3HAYUMBIA ONBIT COTPYJHHYECTBA MU
B3aUMHOMU ITOMOIIIY;

- MHULOUHMPOBAHHME W TOJJICPKKY HCCIEIOBATEIbCKOW NEATEIBHOCTH OO0Y4aroluxcs,
IUIAHUPOBAHUE U BBINOJIHEHHE WHIAMBUAYAJIBHBIX U TPYNIOBBIX IPOEKTOB BOCIMTATEIbHON
HaIpPaBJIEHHOCTH.



Ipunoxenue 2
Hopmbl onenuBanust yueOHoro npeamera buosiorus

®opMbI KOHTPOJISI: YCTHBIIN OTBET, JIAOOpaTOpHbIE pabOThI, TECT, IPOEKT.

Kpurepun u HOpMbI OLIEHKH 3HAHMA M YMEHHMd 00yYAKOIIMXCS 32 YCTHBIN OTBeT.
Ouenka "S" cTaBuUTCS, €CJIN YUEHUK:
1. [Toka3bIBaeT riay0oKoe 1 MOJHOE 3HAHUE U TOHMMaHue BCEro MporpaMMHOr0 MaTepHarna;
[IOJIHOE ITOHMMaHUE CYIIHOCTU DPACCMATPUBACMBIX IIOHATUM, SIBICHUH U 3aKOHOMEPHOCTEM,
TEOPHi1, B3aUMOCBS3EH.
2. YMeeT cOCTaBUTh MOJIHBIN U IIPaBWIBHBIN OTBET Ha OCHOBE M3yUYEHHOTO0 MaTepHalla;BbIICIISATh
IJIaBHBIE II0JIO’KEH NS, CaMOCTOSITENILHO NOATBEPXK1aTh OTBET KOHKPETHBIMU
npuMepamu,hakTaMu; CaMOCTOSTEIRHO W apryMEHTHPOBAHO JeNaTh aHaiau3, O00O0OIIeHHS,
BBIBO/IbI;yCTAHABIMBATh MEXIPEIMETHbIE CBSI3M (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHMIN)
UBHYTPUIIPEIMETHBIE CBSI3M, TBOPYECKH MPHUMEHSTHh I[IOJIyU€HHbIE 3HAaHHUA B HE3HAKOMOM
CUTYAIIMH;TOCIIeI0BATEeILHO, YETKO, CBA3HO, 0OOCHOBAHHO M 0€30IMO0YHO HM3jarath y4eOHBIH
MaTepual.
YMeeT coCTaBiSATH OTBET B JIOTMYECKOM IIOCIENOBAaTEJIBHOCTH C  HCIIOJIB30BAHUEM
PUHATOUTEPMUHOJIOTHH; JIe1aTh COOCTBEHHBIE BBIBOJBI; (POPMYIMPOBATH TOYHOE OMpECICHHUE
WUUCTOJIKOBAaHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPUH. MOXET NIpU OTBETE HE IMOBTOPATH
JIOCIIOBHOTEKCT Yy4eOHMKa; HW3JlaraTh, MaTepHall JUTEPaTypPHbIM S3BIKOM; MPAaBUIBHO H
00CTOSITENFHO ~ OTBEYAaTbHA [JOMOJHUTEIbHBIE BOMPOCHl  YUUTENS; CaMOCTOSATENbHO U
palMOHATILHO  MCIIOJB30BaTh  HAIJISIAHBIENIOCOOUS, CIIPaBOYHBIE MaTepHalibl, Y4eOHUK,
JOTIOTHUTEIIBHYIO JINTEPATypPy, MEPBOUCTOUHUKH;IIPUMEHATh CUCTEMY YCJIOBHBIX 0003HAYEHMI
IIPU BEJICHUU 3aMUCEH, COMPOBOKIAIONINX OTBET;
UCIIOJIb30BaTh JIJIs TOKAa3aTeIbCTBA BBIBOJAOB M3 HAOIIOIEHUI U OIBITOB.
3. CaMmoCTOsATeNbHO, YBEPEHHO U 0€30IMO0YHO TPUMEHSAET IOJyYeHHbIE 3HAaHUSA B
peleHUnpooieM Ha TBOPYECKOM YPOBHE; JIONYCKaeT He 0osee OJHOro HeNo4ETa, KOTOPBIHA
JIETKOHMCIIPABIIIET 1O TPeOOBAaHMIO YUUTENs; HMMEET HEOOXOIUMBbIE HABBIKM pabOTHl C
npubopaMu,YepTekaMmu, cXxemMamu, rpadukamu, KapTamH, COIYTCTBYIOIIMMHU OTBETY; 3allHCH,
COTIPOBOXKIAIOIINEOTBET, COOTBETCTBYIOT TPEOOBAHUSIM.
Ouenka "4" craBuUTCS, €CJIN YYEHUK:
1. Iloka3piBaeT 3HaHHMS BCEro M3YYEHHOrO MpOrpaMMHOro wmarepuana. Jla€t moaHbIH
UNPAaBIWIBHBIA OTBET Ha OCHOBE M3YUEHHBIX TEOPUH; JAONMYCKAaeT HEe3HAuYUTeNbHbIC OLIUOKH H
HEOUETHIIPU BOCIIPOM3BEICHUH HW3YUYEHHOI'O MarepHuaja, HeOONbIINe HETOYHOCTH IIpH
UCIOJIb30BAaHMMHAYYHBIX TEPMUHOB MJIM B BBIBOJAaX, 0000IIeHUAX U3 HabmroneHuil. Marepuan
U3JIaraeT BOIPEICIEHHOW JIOTUYECKOM IOCIEAOBATEIIBHOCTA, IIPU 3TOM JOIYCKAaeT OAHY
HEerpyOylo omuOKyusan He Oosiee IBYX HETOUETOB, KOTOPHIE MOXKET UCIPABUTh CAMOCTOSITEILHO
npu TpeOOBaHMH WIMHEOOJBIION OMOIIM MPEnoAaBaTes; MOATBEPKIAET OTBET KOHKPETHBIMU
npUMepaMu; IPaBUILHOOTBEYAET HA IOMOJHUTEIbHbIE BOIIPOCH] YUUTEIIS.
2. YMeeT caMOCTOSATENbHO BBIAEIATH TIJIaBHBIC TIOJOKEHUS B M3YyYEHHOM MaTepuale;
HAOCHOBaHWM (PaKTOB M TPUMEPOB 0000maTh, J€JaTh BBIBOJABLL. Y CTaHABIMBATH
BHYTPUIIPEIMETHBIECBSI3U. MOXKET MPUMEHATh IOJIYYEHHBIE 3HAaHUS Ha IpPaKkTUKE B



BUJIOU3MEHEHHON CHUTYaIlMu,COONIIOIaTh OCHOBHBIE TMpaBHJIa KYJIbTYpbl YCTHOW peuu;
WCIIOJIb30BATh NIPU OTBETE HAYYHBIETCPMHUHBI.
3. He oOnamaer JOCTaTOYHBIM HABBIKOM pPabOTBl CO  CHPAaBOYHOW JIMTEPATypOH,
y4€OHHUKOM,IEPBOUCTOYHUKOM (TIPAaBHIILHO OPUEHTUPYETCS, HO pabOTaeT MEAJICHHO).
Ouenka ''3" craBuTCH, €C/IN YYEHHUK:
1. VYcBauBaeT OCHOBHOE coJiepkaHHe Yy4eOHOTro MaTepuana, HO HMMeeT MpoOensbl,
HENPENATCTBYIONINE JaIbHEUIIIEMY YCBOCHHUIO MPOTPAMMHOI0 MaTepuania.
2. Hznmaraer  mMarepuall ~ HECHCTEMaTHU3UPOBAHHO,  (parMeHTapHO, HE  Bcerja
MOCIIEI0BATEIbHO;[T0KA3bIBAET HEIOCTATOYHYI0 C(HOPMHUPOBAHHOCTh OTHENIbHBIX 3HAHUM U
yMEHH; cnaboapryMeHTHpPyeT BBIBOJAbI U 00O0OIIEHUS, MOMYyCKaeT OMMUOKKA TIpU UX
GOpMyITUPOBKE; HE HCIIOJIBb3yeTB KAdyeCTBE JIOKA3aTeNbCTBA BBIBOABI W 0000IICHUS W3
HaOJI0IeHUH, ONIBITOB MJIH JIOIYCKAEeT OIIMOKUTIPU UX M3JI0KEHUH; NaET HEUETKHE ONpPeAeTICHHS
TTOHSITHM.
3. HcnobiThiBaeT 3aTpyJHEHUS B NPUMEHEHUU 3HAHUM, HEOOXOAMMBIX Uil pelIeHus
3aaupa3IUYHbIX THUIIOB, MPAKTUYECKUX 3a/laHui; MpU OOBSICHEHHUM KOHKPETHBIX SIBICHUN Ha
OCHOBETEOpUN U 3aKOHOB; OTBEYACT HEMOJHO Ha BOMPOCHI YUUTENS WJIM BOCIPOU3BOAUT
coJiep)kaHue TeKCTayueOHMKa, HO HEJOCTATOYHO MOHMMAET OT/AEIbHBIC MOJIOKEHUSI, UMEIOIINe
Ba)XKHOE 3HAYCHHUE B 3TOMTEKCTE, IOMYCKast OIHY-J[BE IPyObIe OINOKH.
Ouenka ''2'" cTaBUTCH, €CJIN YYEHHK:
1. He ycBanBaeT u He pacKpbIBaeT OCHOBHOE COJIEp)KaHHE MaTepHalia; He 3HAeT UM HEITOHUMAeT
3HAUUTENBHYI0 YacTh MPOTPAMMHOIO MaTepHalia B Mpelenax ITOCTaBICHHBIX BOMPOCOB;HE
JIEJIAET BBIBOIOB U 0000IIEHUH.
2. Hmeer cnabo chopMUpOBaHHbIE U HEMOJHbIE 3HAHMS, HE yMEeT NPUMEHATh HX MpHU
PELICHUUKOHKPETHBIX BOIIPOCOB, 3aj1a4, 3aJJaHuil 1o o0pasiy.
3. Ilpu oTBeTe Ha OJMH BOIPOC JOIMYCKAaeT Oojiee NBYX TpyObIX OMMUOOK, KOTOpPBHIE HE
MO>KETUCIIPABUTD AK€ MPHU MOMOILU YUUTEIS.

Kpurtepun u HOpMBI OLIEHKH 3a J1a00opaTopHbIe padoTHI.
Ouenka «5» CTAaBUTCS B TOM ¢JIy4yae, eCJId YYAIMCs:
a) BBIIOJHMI  paboTy B  TOMHOM  o0ObeMe ¢ COONIIOJCHHEM  HEOOXOAMMOM
MI0CJIEI0BATEIbHOCTUIIPOBEICHHUS OIIBITOB M U3MEPEHUH;
0) caMOCTOATENBHO M  palMOHANBHO BBIOPa W  MOATOTOBWJI  JJsi  ONbITAa  BCE
HE00X0IMMO€0OOPYI0BaHKE, BCE OIBITHI MPOBEN B YCIOBUSX U peXUMax, 00ecreyrBaroOLINX
MOJTy4YE€HUEPE3YyIbTATOB U BBIBOJIOB C HAUOOJBIIEH TOUHOCTbIO;
B) B TIPEACTABIEHHOM OTYET€ TMPAaBUJIBHO U aKKypaTHO BBIIIOJHUJI BCE 3allMCH,
TaOJIUIIBI,PUCYHKH, YEPTEXKH, TPpa(UKu, BHIYUCICHUS U ClIeTall BEIBOIBI;
T') IPaBWJIHHO BBIMOJIHIII aHAIIN3 MTOTPEITHOCTEH;
1) cobuoian TpeboBaHUs 0€30MaCHOCTH Tpy/a.
Ouenka «4» cTaBUTCS B TOM CITy4ae, €CIH BBIITOJIHEHBI TPEOOBaHUS K OIICHKE 5, HO:
a) OIBIT IPOBOAMIICS B YCIIOBUSIX, HE OOECIIEUNBAIOIINX IOCTATOYHON TOYHOCTH U3MEPEHUIA;
0) ObUIO [JOMyIICHO JBA-TPU HEJOYEeTa, WIM HE Ooyiee OIHONW Herpy0odl ommOKu u
OJIHOTOHE/I0YETA.
Ounenka «3» CTaBUTCH, €CIM paboTa BBINOJIHEHA HE IMOJHOCTHIO, HO 0OBEM BBITTOJTHCHHOU
YaCTUTAKOB, YTO MOXHO CJIENIaTh BBIBOJBI, WUIM €CIH B XOJI€ MPOBEICHUS OIbITAa U U3MEPECHHIA
OBUTUIOMYIICHBI CIeIYIOIINE OIINOKH:
a) OMBIT MPOBOJWICS B HEPAIMOHAIBHBIX YCIOBHUSX, YTO MPUBEIO K MOJIYYEHHUIO PE3yIbTaTOB
cOoubLIeH MOrPEUTHOCTHIO,



0) mnu B oOT4YeTe OBUIM JOMYIIEHHI B OOIIEH CIOKHOCTH HE Ooyiee ABYX OmMUOOK ( B
3aMUCSIXEANHAL], HW3MEPEHUSX, B BBIUYUCICHHUAX, Tpadukax, TaOiuIax, cxeMax, aHallu3e
MOTPEIIHOCTEH UT.J.), He TPUHIUITUAIHLHOTO IS JaHHOU pabOoThI XapakTepa, He TMOBIHUSBIINX Ha
PE3yNbTAaTBBITIONHEHUS,
B) WJIM HE BBINOJIHEH COBCEM WJIM BBIITOJIHEH HEBEPHO aHAIINU3 MOTPEITHOCTEH,
) Wid paboTa BBHINOJIHEHA HE IOJHOCTHIO, OJHAKO OOBEM BBINOJIHEHHONW YacTH TAaKoB,
YTOIO3BOJISIET MOJIYYUTh MPAaBUIbHBIE PE3yJabTaThl U BBIBOABI MO0 OCHOBHBIM, MPHUHIMIIHAIBHO
Ba)KHBIM3a/1auaM paboTHI.
OuneHka «2» CTAaBUTCS B TOM cJIy4yae, eciu:
a) paboTa BBIMOJIHEHA HE IMIOJHOCTBIO, W OOBEM BBHIMOJIHEHHOW YacTH paboThl He
MO3BOJISIETC/ICNIATh TIPABHIILHBIC BEIBOJIBI,
0) WM ONBITHI, U3MEPEHUS, BEIYUCIICHHUS, HAOTIOCHISI POU3BOAUINCH HETTPABUIIBHO,36
B) WIM B XOJe paboOThl W B OTYeTe OOHAPYXWINCh B COBOKYITHOCTH BCE HEIOCTaTKH,
OTMEUYEHHBIEB TPEOOBAHUAX K OLIEHKE «3».
B Tex cayuasix, Korja y4amuiics mokaszajl OpUTHHAIBHBIM U HanboJiee parMoOHAIbHBINA TOIX0/
KBBITIOJIHEHUIO paboOThl M B Mpoliecce padoThl, HO HE M30ekall TeX WIM HHBIX HEIOCTATKOB,
OLICHKAa 3aBBIMOJIHEHHE pPA0OTHl MO YCMOTPEHHMIO YYMTEIS MOXET OBbITh TMOBBIIIEHA IO
CPaBHEHHIO CYKa3aHHBIMU BBIIIE HOPMaMH.
JlaboparopHbie pabOTHI MOTYT MPOBOIUTHCS KaK MHAUBHAYAIBHO, TaK M IS TIAPHI WU TPYIIIIBI
yuammxcs. B cBs3u ¢ TeM, 4TO OOJIBIIUHCTBO Ja0OPAaTOPHBIX OIMBITOB YYAIIHECsS BBITOIHSIOT
(GPOHTANBHO U CYIIHOCTH OMBITOB BBISICHSETCS Ha YpPOKE, OIEHKH 32 UX ONMUCAHHE BBICTABIATH
BCeM ydauumcs He cienyer. OLleHKY YUYeHHKY MOXHO BBICTABUTH MPHU €r0 aKTUBHOM yYacTHH B
0o0CYXJIeHUU MaTepHuasia, OBICTPOM BBIIIOJIHEHHWHU OIBITOB, MPAaBHWJILHOM MX aHanuze. [loaromy
71a00paTOPHBIE OTBITHI IO OMOJIOTHH OLIEHUBAIOTCS BHIOOPOYHO.

OueHka npoekra.
Broicokuii ypoBeHb - OT™MeETKA «5»
1. [IpaBUJIBHO TIOHATEHI 1IETTh, 33a41 BHIMIOTHEHHSI IPOCKTA.
2. CoburoieHa TEXHOJIOTHS UCTIOJIHEHUS TIPOEKTA, BBIJEPIKAHBI COOTBETCTBYIOIIHME JTAIIBI.
3. IIpoekT opopMIIEH B COOTBETCTBUU C TPEOOBAHUSIMHU.
4. TIposiBIIeHBI TBOPUECTBO, NHUIIUATHBA.
5. llpenbsBaeHHBIA TPOIYKT AEATEIBHOCTH OTIIMYAETCSI BBICOKUM Ka4yeCTBOM HCIIOJHEHUS,
COOTBETCTBYET 3asBIICHHO TeMe.
IloBbIeHHBIH YPOBeHb - OTMeTKA «4»
1. [IpaBUJIbHO OHATSHI 1IETTh, 337a4U BHIMIOJIHEHHSI IPOEKTA.
2. CoOmroieHa TEXHOJIOTHSI WCTIOMHEHHS IMPOEKTa, JTalbl, HO JOMYIICHBl HE3HAYUTEIHHBIC
OLIMOKH,HETOYHOCTH B O(POPMIICHUH.
3. IIposiBIEHO TBOPUYECTBO.
4. IlpenbsBICHHBIA  MPOMYKT  JEATEIBHOCTH  OTIMYAETCS  BBICOKUM  KadeCTBOM
MCIIOJTHEHUS,COOTBETCTBYET 3asIBJICHHON TEME.
Bba3oBblii ypoBeHb - OT™MeTKa «3»
1. [IpaBUJIbHO OHATSHI 1IETTh, 337a4U BHIMIOJIHEHHSI IPOEKTA.
2. CoOmroieHa TEXHOJIOTHS BBITTOJTHEHUSI MPOEKTa, HO MMEIOTCA 1-2 omuOKM B dTanax wWin
BO(OPMIICHUH.
3. CaMOCTOSATENBHOCTD NIPOSIBJIEHA HA HEAOCTATOYHOM YPOBHE.
Hwu3skuii ypoBeHb - OT™MeTKa «2»
[IpoeKkT He BBHITIOTHEH WU HE 3aBEPIICH



TecrupoBanue
OtMeTKa «5» CTaBUTCA, €CIM YYEHUK BBINOTHUI NpaBuibHO 0T 80% no 100% ot oOmiero
YHCIIa0alioB
OtMeTKa «4» CTaBUTCS, €CIM YYEHUK BBIIOJHHI MpaBUIbHO OT 60 % 1o 79% ot oOmiero
yrcaadanion
OT1meTka «3» CTAaBUTCS, €CJIM YUYCHHMK BBIMOJIHWI MPaBUIbHO OT 35 % mo 59% ot oOuiero
yrcaadauion

OTtMmeTKa «2» CTaBUTCS, €CIIM YUECHHUK BBITOJHIII MPAaBUIIbHO MeHee 35 % oT ob1ero
YHCITa0aIIOBIIIA HE IPUCTYNHI K padoTe, MIIN He TPEICTaBIII Ha IPOBEPKY

IIpuniaoxenue 3

KoHTposibHO-U3MepHTeIbHbIE MAaTEePUAJIbI

10 kaace

CBoiicTBa KUBOT0. YPOBHHU Opranu3anu. MeToabl H3y4eHHsI.
Bapmuanr 1.
Buvioepume ooun omeem u3z uemovipex
1. Ilpouecc TpaHCIAANMN U3YYAKOT HA YPOBHE OPraHU3ALNH *KUBOT0
1) opranu3MeHHOM 2) MOJIEKYJIIPHO-T€HETUUECKOM 3) nonynALHOHHO-BUIOBOM 4)
6uocdepHoM
2. Peanu3anusi Hacj1eICTBEHHOWH MH(OPMAIMY NPOMCXOTUT HA YPOBHE
1) MOJIEKYJISIPHO-TEHETUYECKOM  2) OPraHU3MEHHOM  3) MOMYJISIIUOHHO-BUI0BOM 4)
o6uochepHOM
3. [lepBbIM HAAOPraHM3MEHHBIM YPOBHEM KM3HU CUMTAETCH
1) kmeTounsnii  2)ouoreorneHoTHYECKUH 3)OnOCdepHbIil  4) MOMYISIIHOHHO-BHIOBOM
4. UcTtopuyecku cI0KUBIIEECS] YCTOHYHUBOE CO00IECTBO PACTEHUI, "KUBOTHBIX U
MHKPOOPTraHU3MOB, HAXO/sIlIleeCs B MOCTOSIHHOM B3aHMMO/eliCTBHN ¢ KOMIIOHEHTAMU
aTMocdepsl, ruapocdepsl, 1uTOChepbl, H3y4al0T HA YPOBHE OPraHU3AIUH KUBOI'0
1)monmysITMOHHO-BUIOBOM  2)0HOChEpHOM 3) OMOreOIEHOTHYECKOM 4)
OpraHU3MEHHOM
5. SIBJieHNsI KPYTrOBOPOTA BellleCTB U JHEPIHH, IPOUCXOASIIIME TPH YUYACTHH KUBBIX
OPraHu3MoOB, H3Y4Yal0T HA YPOBHE OPraHU3aIUH KMBOT0
1)MONEKyIIPHO-TEHETUYECKOM 2)6uochepHom 3) TKaHEBOM 4)
OpraHU3MEHHOM
6. C10COOHOCTD KUBBIX OPraHU3MOB H30MPATEJILHO PEAripPOBATh HA BHEIIHEe
BO3/1eHCTBUSA cieu(PUUeCKIMHU PeaKkuusIMU Ha3bIBAIOT
1)pazapakuMocTbi0  2)caMoperyisuuen 3) nupdepeHunpoBKoit 4) OHTOT€HE30M
7. Bce :KuBble OpraHu3mMbl 00beIUHsIeT
1)xeTouHoe cTpoeHue 2)crocoOHOCTh K (POTOCHHTE3Y
3) HaIM4uue sapa B KIETKE 4) crmocoOHOCTE K JBMIKEHHIO
8.Cnnoco0HOCTD KUBBIX OPraHU3MOB 00Pa30BbLIBATH cede MoJ00HbIe OPraHU3Mbl
Ha3bIBaeTcs
1)HacneCTBEHHOCTh  2)CaMOBOCIPOU3BEACHUE 3) U3BMEHUUBOCTH  4) cCaMOpEryJIsius



9. Pasue.ﬂeﬂne OpPraHoujioB KJI€TKH HA OCHOBEC UX pasnnqnoﬁ IJIOTHOCTH COCTABJIAET CyIII-

HOCTBb METOAa

1) MUKpOCKOTIUPOBaHUS 2) HEHTPUPYTHUPOBAaHUs 3) OKpalIMBaHUs 4) CKAHUPOBAHUS

10. BeipamuBaHue TKaHell BHe OPraHu3Ma - IpuMep MeTojaa
1) KyIbTYypHI KIETOK 2) MUKPOCKOMHMPOBaHUS 3) HEeHTpUGYrupoBaHus 4) reHHON HHKXCHEPHH

Boioepume mpu npagunvnwvix omeema.

11. OTIANYMTEJbHBIMU NPU3HAKAMH KUBBIX OPTAaHU3MOB OT 00bEKTOB HeKUBOW MPUPOABI

SIBJISIIOTCS
1) yuactue B KpyroBopoT€e BEIIECTB
Cpelibl

2) KJIETOYHOE CTPOCHUE

3) pa3MHOXEHHE

4) n3MeHEHHEe CBOMCTB I10]T BO3ACHCTBHUEM

5) HEKJIETOYHOE CTPOEHHE
6) camoperysanus

12. buocucTreMbl HAIOPraHU3MEHHOT0 YPOBHS 3TO

1) mmeHn4HOE T0JIe

2) MUTOXOHAPHUS

KYyCT€ CUPEHU

3)0akTepuu B KUIIIEYHUKE OJTHOTO YEJIIOBEKA
s010He

4) xapacu B 03epe
5)CBETOBBIC U TEHEBBIE JIUCThSI HA OJTHOM

6) KpyIiHbIe U MEJKUE SI0JI0OKU Ha OHON

13. IlnecHeBbIl TpUO MYKOP HMeeT YPOBHU OPraHU3alNU

1)anemeHTapHbIi
2)OpraHoUIHO-KJIETOYHBIN
3)MOJIEKYIISIPHO-T€HETUYECKH

4)opraHu3MeHHbII
5)nonyNAIMOHHO-BUIOBOM
6)0MOreoIeHOTHYECKUN (IKOCHCTEMHBII)

14. Peakuumn o0MeHa BellecTB U NpeBpalieHUsi JHEPTUU MPOUCXOAAT

1)c yuactuem monexyn JJHK
2)B pe3ynbTaTe POTOCHUHTE3A
3)B mpo1iecce pa3MHOKEHHUSI OpraHU3MOB

4)B XJIOpPOIJIACTaxX 3€JIEHBIX PACTEHUI
5)c yyacTHeM MOJIEKYJT YTIIEKUCIIOTo Ta3a
6)110/1 KOHTPOJIEM pUOOCOM KIIETKH

15. Kaxue memoowi ucnoav3yom ons Usydernus HACIeOCMBEHHOCMU U UBMEHYUBOCIU

1) reneanornyeckuit
2)MHUKPOCKOIIMPOBaHHE
3)LUTOreHETHYCCKUH aHaAIIN3

Yemanoeume coomeemcmeue

4) MeTO1 MEUCHBIX aTOMOB
5) uentpudyrupoBanue
6) ruOpUIOIOrUIECKUI

16. YcTaHoBuTE COOTBETCTBHE MeK1Yy IPMMepaM# CaMOBOCIIPOU3Be/leHUsI U YPOBHAMH

onmocucTeM

IIpumepul camosocnpouseedenus

Ypoenu buocucmem

A) pa3MHOXEHUE CMOPOJAUHBI OTBOJIKAMHU

b) penynnukanusa (camoyasoenune) JJHK

B) noukoBaHue npecHOBOAHOM TUIpPbHI

I') camocOopka MUTOXOHAPUI U XJIOPOILJIACTOB
J1) o6pa3zoBanue crop y rpuba Mmykopa

E) npobnenne 3urotsl

1) opranu3MeHHBIN
2) MOJIEKYJISIPHO-T€HETHYECKHIT
3) opraHouHO-KJIETOYHBIN

17. YcTaHoBHUTE COOTBETCTBHE MEKIAY MPUMEPAMHU CAMOPA3BUTHA H YPOBHSIMU OHOCHCTEM

IIpumepul camosocnpouseedenus

Ypoenu buocucmem

A) pa3BuTHE HapY>KHBIX 5ka0p y TOJIOBACTUKA
b) mosiBnenne moaBUAOB y 6K
OOBIKHOBEHHOM

B) mpeBparienue ryceHuIibl B 6a004Ky

I') nosiBeHKe MUITATHUKOB Ha TOJIBIX CKaJlaxX
J1) ruGenn camMIIOB YTOK BO BpeMs 3MMOBKH

1) opranu3MeHHBIN
2) NOMyJISILIMOHHO-BUOBOM
3) OMOreoIeHOTHYCCKUI (IKOCUCTEMHBIH )




| E) 3a6omaunBanue npyaa |

18. YcTaHoBHTE COOTBETCTBHE MEKIY XaPAKTEPUCTUKOM KMBOI0 H €ro CBOWCTBOM.

Xapaxkmepucmuka s#ueoeo Ceoticmea 16020

A) UCTI0JIb30BAHUE BHEIIIHUX UCTOYHUKOB SHEPTUH B BUJIEC TUIIN 1) crmocoOHOCTH K pOCTY
U CBETa. U Pa3BUTHIO;

b) yBennuenue pazMepoB U Macchl. 2) oOMEH BeIIecTB U

B) nocrenennoe u nocneaoBaTebHOE MPOSIBICHUE BCEX CBOMCTB SHEPTUU.

OopraHu3Ma B IPOLIECCE UHIUBUAYATbHOTO Pa3BUTHUA.
I') B ocHOBe cOaaHCUPOBAaHHBIE MPOLIECCHI ACCUMUISIINH U
JTUCCUMMUJISTIAHN.

J1) obecrnieueHre OTHOCUTEIIBHOTO ITOCTOSHCTBA XMMHUYECKOTO
COCTaBa BCEX YacTeH OpraHu3Ma.

E) B pe3ynbTare 3T0r0 CBOMCTBAa BO3HUKAET HOBOE KAUECTBEHHOE
COCTOSIHHE OOBCKTA.

19. Yemanosume coomeemcmeue Me.?dey npoyeccom, npoucxodﬂmww 6 KJjlenike, u Memooom ee

U3Y4EeHUA.

IIPOI[ECC METO/] U3YVYEHUA

A) IBYKEHHUE IUIACTH]T 1) cBeTOBasE MUKPOCKOIHS
b) maTpuunstit cunte3 PHK 2) METOJT MEYCHBIX aTOMOB

B) potocunres
') nenenue xKieTku
J1) m1a3mMonn3 M aeria3MoIn3

20. YcraHOBHTE, B KAKOH MOCJI€10BATEILHOCTH PACHOJIATAI0TCA YPOBHU OPraHU3aluH
“KHBOT0

A) MOJIEKYJISIPHO-T€HETHYECKUI

b) xnerounsri

B) 6uoreoneHoTHYECKUM

I') BugoBoi

J1) nonynsiuoHHbIN

E) oprann3MeHHbIi

KonTpoubHasi pabGora. JHeprust MeMOPaAHHOI0 rTPaJiMeHTA NPOTOHOB.
Cunre3 AT®: padora nporonHoii AT®-cuHTAa3bI.

Al. UcxoaHBbIM MAaTEPHAJIOM IS (POTOCHMHTE3A CJIYKAT:

1) MuHepanpHbIE CONU 3) YIJIEKHMCIIBIN ra3 u Bojia

2) BO/Ia M KUCIIOPOJ 4) kpaxMmai

A2. JHeprus Bo30yKICHHBIX 3JICKTPOHOB B CBETOBOI CTAIMHU HCIOJIb3YyeTCH
JUIS1 CHHTe3a:

1) ATO 2) TIIIOKO3BI 3) 6enkoB 4) yriieBoJi0B
A3. B TeMHOBOIi cTaauu (pOTOCMHTE3A MPOUCXOTUT:

1) cunte3 ATO 3) oOpa3oBaHme YTIEKUCIOTO ra3a

2) cUHTE3 yrieBoja 4) poTommu3 BOIbI

A4. Bruonornyeckuii CMbICJ reTepoTPOPHOro NUTAHUS 3aAKJIIOYACTCS B:

1) cuHTE3€ COOCTBEHHBIX OPraHUYECKUX COCTMHEHHUHN M3 HEOPTaHUICCKUX



2) noTpebiIeHUN HEOPTaHUYECKUX COeTMHEHUN

3) OKHMCIIEHUU TOTOBBIX OPraHUYECKUX COCTMHEHUI U MOCIETYIONEM CUHTE3€ HOBBIX
OpTraHWYECKUX BEIECTB

4) cunreze ATD

AS. CMbIcJ aHAIPOOHOIO0 IVINKOJIM3A 3aKJ/JII04YaeTCs B:

1) nonyyenun AT® B OTCYTCTBHM KHCIOpOAA

2) obpazoBanuu riaroko3sl, AJID, CO2

3) obpazoBanuu 36 mosiekysn ATD, TII0K03bI, BOJIBI

4) GecKUCIOPOTHOM pacmaie OeTKOB Ha AMHHOKHCIIOTHI

A6. I''TaBHBIM HCTOYHUKOM HEPIUH NMPHU IJIMKOJIU3E SIBJIAETCSH:

1) Genok 2) ATO 3) rroko3a 4) xupbl

A7. JHeprus MOJHOT0 OKUCJICHHUS IJIIOKO3bI HJIET Ha:

1) cunte3 AT®, a 3aTeM HCTIONB3YETCS OPraHU3MOM

2) cuHTe3 OeNKOoB, a 3aTeM Ha cuHTe3 ATD

3) obpa3zoBaHMEe KHUCIOPOAA

4) CUHTE3 YIJeBOJIOB

A8. OxucaureabHbIM GochopHIMPpoOBaHNEM Ha3bIBAETCS NMpPoLecC:
1) pacuienyieHus rIrOKO3bl

2) cunre3a ATO u3z AI® u @ B MUTOXOHAPUAX

3) aHa’pOOHBIH TIIUKOJIN3

4) npucoenuHenus: GocHopHON KUCIOTHI K TIIOKO3€

A9. MaTepuaJbHbIM HOCHTEJIEM HACJIEACTBEHHOH HH(POPMALMH B SYKAPUOTHYECKOMH
KJIeTKe SIBJISIETCS:

1) uPHK 2) AHK 3) TPHK 4) xpomocoma

A10. B rene 3akoanpoBaHa uHdopmaunus o:

1) ctpoeHnU OEIKOB, )KUPOB U YIIJICBOJIOB

2) IepBUYHOM CTPYKType Oenka

3) nmocnenoBarebHOCTH HYKIe0TH10B B JJHK

4) mocnea0BaTeIbHOCTH AMUHOKHUCIIOT B IBYX U 00Jiee MOJIEKyaX OeIKOB
All. B cocraB /IHK He BXOAUT HYKJI€OTH/I:

1) TuMuH 2) ypauui 3) ryanuH 4) nUTO3NH

Al12. CK0J1bKO HOBBIX OIUHAPHBIX HUTEH CHHTE3HPYeTCsl PH YABOCHUH OXHOM
MoutekyJbl JHK?

1) Yersipe 3) Onna

2) Ise 4) Tpu

A13. B pa3HBIX COMaTHYEeCKHX KJIETKAX MHOTOKJIETOYHOI0 OPraHu3Ma:

1) pa3nuuHbIil HAOOP TEHOB U OCIIKOB

2) oIMHAKOBEII HA0Op TEHOB U OEITKOB

3) onMHAKOBBII HAOOP TEHOB, HO Pa3HBIA HAOOP OEITKOB

4) onmuHAKOBBIM HaOOP OENKOB, HO pa3HbIi HAOOP TEHOB

Al4. Ecan nykiaeoruanblii coctaB JHK — ATT-I'II'-TAT, To HyKJIeOTHAHBIIi
cocraB uPHK:

1) TAA-ITL-YTA 3) VAA-LI'I-AYA

2) TAA-TUI-VTY 4) YAA-IT'TI-ATA

A1S. Cunte3 ”PHK nauunnaercs c:

1) pazbenunenus JJHK Ha nBe HuTH

2) B3aumozeiictBusa pepmenta PHK — monumepassl u rena

3) yABOEHHUS TeHa

4) pacniazia reHa Ha HYKJICOTHIbI

A16. Mecto cunte3a uPHK na JIHK — 370:

1) muTonnasma 3) SAPBIIIKO



2) sapo 4) pubocoma

A17. Kox IHK BbIpo:KI€eH MOTOMY, YTO:

1) oguH KOJOH KOJUPYET OAHY aMUHOKHCIIOTY

2) OJIUH KOJOH KOJUPYET HECKOJIBKO aMUHOKHUCIIOT

3) MeXy KOJJOHAMHU €CTh 3HAKH NIPENUHAHUS

4) oHa aMUHOKUCIJIOTa KOJUPYETCSl HECKOJIBKUMHU KOJOHaMU

A18. Konnuectso TPHK, yyacTByommx B TpaHCASIIMH, PABHO KOJIHYECTBY:

1) xononoB uPHK, mmdpyromux aMuHOKHACIOTHI

2) monexyn nPHK

3) reHoB, Bxoaamux B mosiekyiny JJHK

4) 6enKOB, CHHTE3UPYEMBIX Ha prOocomMax

A19. DBo/IIOLIHOHHOE 3HAYeHHE TeHETHYECKOI0 KO/Ia 3aKJII04YAaeTCsl B TOM, YTO OH:
1) TpunereH 3) UHIUBHIyaJICH

2) yHUBEpCaJIEH 4) BBIPOXKICH

A20. AHTHOHOTHK MOMKET:

1) mogaBuTh cuHTE3 Oenka BO30yauTens 601e3HU

2) cUHTE3UPOBaTh HOBBIN OEJIOK B OpraHu3Me

3) ABIATHCS OCIA0JICHHBIM BO3OyAUTEIeM 00JIE3HU

4) SABNATHCS 3aUTUTHBIM OEITKOM KPOBH

3ananus ypoBHs B

B1. BeiGepuTe TpH NPaBUJIBLHO HA3BAHHBIX CBOMCTBA reHETHYECKOI0 KO/AA.

A) Ko xapakTepeH TONBKO I SYKapUOTHUECKUX KJIETOK M OaKTepuid

b) Kon ynuBepcanen aisi 3yKapuoTHYECKHX KIETOK, OaKTEepUil 1 BUPYCOB

B) Onun Tpumier koaupyeT nociae10BaTeIbHOCTh aMUHOKHCIIOT B MOJIEKYJIle Oenka
I') Ko BeIpOXKACH, TAK aMUHOKHUCIIOTBI MOTYT KOJUPOBATHCS HECKOJIILKIUMH KOJIOHAMH
1) Kox u36sITroueH. Moxet koaupoBath 0osiee 20 aMHHOKHUCIIOT

E) Kon xapakTepeH TOJIbKO AJIs 9YKApUOTHUUYECKUX KIIETOK

B2. CooTHecuTe mpoueccol, MPOUCXOsililie B KJIeTKe, ¢ ITANIaMU JHEPreTH4eCKOro
o0OMeHa

MHNPOLECCHI OTAIIbI
1) Haumnaercs ¢ pacuiensieHust ritoKo3bl A) beckuciaopoaHbli sTamn
2) O6pasyrorcs 2 monekynsl C3H403 b) Kucnoponusiit atan

3) [IpoucxoauT B MeMOpaHax KpUCT
4) Cunresupyercst 36 monexyn ATD
5) OnHuUM U3 PE3yJIbTATOB SBISECTCS CIIUPTOBOE OPOKEHUE

B3. ITocTpoiiTe noc/jieq0BaTeIbHOCTH peakiuii 0MocCHHTe3a OeJiKa.

A) Cusrue nadopmarun ¢ JJHK

b) V3naBanne aaTukononoM TPHK cBoero xomona na uPHK

B) Ormennenue amunokuciiorsl o TPHK

I') [Toctymnienne uPHK Ha pubocomMbl

1) [IpucoenuHeHe aMUHOKUCIIOTHI K OETKOBOM MU C MOMOIIbI0 hepMeHTa
3ananus ypoBus C

C1. Haiinure omm0KH B IPUBEJEHHOM TEKCTe.

1. 'enernueckas napopMaIus 3aKJIIOUYCHA B IMMOCIEA0BATEIILHOCTH HYKJICOTHIOB B MOJIEKYJIax
HYKJIEMHOBBIX KHUCIIOT.

2. Ona nepenaercs ot u”PHK k JIHK

3. I'eneTnyeckui koj 3anucad Ha «I3bIke «PHK».

4. OgHy aMUHOKHUCIIOTY KOAUPYET MOCIEI0BATEILHOCTD U3 YETHIPEX HYKJICOTH/IOB
5. Ioutu Kaxaas aMMHOKHUCIIOTA KU ppyeTcst 6ojiee YeM OTHUM KOJJOHOM.

6. Kaxxp1ii KOJIOH KOJAMPYET TOIBKO OJIHY aMUHOKHCIIOTY.



7. Y KaxII0ro JKMBOTO OPraHU3Ma CBOM M€HETHYECKUM KOJ

KonTpoabHas padora I'ymopaibHasi peryJsinus M SJHAOKPUHHASA
CHCTEeMA )KUBOTHBIX U YeJI0BeKa.
3aoanue 1. Boibepure O1H NPaBUIbHBIN OTBET.

1. 'ymopanbHast perysiiusi B OpraHu3Me OCYIIECTBISIETCS C TOMOIIBIO:
A. ButamnHoB

b. 'opmonoB

B. MunepanbHbIX coieit

2. l'opMoHBI, 00pa30BaHHBIC SHIOKPUHHBIMH KEJI€3aMH, BBIICIISIOTCS:
A. B noyiocTh Teia

b. B mtosocTh KHuIIeYHNKA

B. B xpoBb

3. Pabora 60ibIIMHCTBA Kelie3 BHYTPEHHEH CeKPEIH KOHTPOIHPYETCS:
A. T'unoduzom

b. llluToBUHOM KejIe30i

B. Dnuduzom

4. 'OpMOH pOCTa CUHTE3UPYIOT KJIETKHU:
A. HaanmoueuHukoB

b. l'mmodwusza

B. [IluToBUIHOI KENE3bI

5. lllutoBuaHas sxesne3a BoIpadaThIBACT:
A. Uncynun

b. 'opmoH pocra

B. Tupokcun

6. OKOJIOMMTOBUAHBIC (TTAPAIIUTOBUTHBIE) JKEJIE3bI PETYIUPYIOT:
A. CozeprxkaHue BOJbI B KJIETKAX

b. O0OwmeH coneit kanbuus u pocdopa

B. OOMeH opraHuyecKux CoeAMHEHUN

3adanue 2. BcraBbTe POIYIIEHHOE CIOBO.

1. ITpormeccrl xu3HEOOECTICUCHUSI B OPTaHU3ME YEJIOBEKAa KOHTPOJHMPYIOTCA... CHCTEMOMU
... XKEJIe3aMH.

2... perymsiuusi JeATeNbHOCTH OpraHu3Ma OCYIIECTBISETCS C TOMOIIBIO..., KOTOpBIE
BbIPa0aTHIBAIOTCS JKeJle3aMi BHYTPEHHEH. ..

3. [opMOHBI BIHSIOT Ha OMpEAEJCHHBIE..., NTEHCTBYIOT B OYEHb HEOOJBIIOH..., OBICTPO
pa3pymuiaiTcs.

4.B mnonoctu depena pacroJIOKEH..., CHHTE3UPYIOIIMH..., a TaKKe YIPaBISIOLUI
(GYHKLIMAMU IPYTHX JKeJIe3 BHYTPEHHEH. ..

5. HemocTtaTok ropMoHa pocTa MpUBOJIHUT K..., H30BITOK — K...



6. B oOmactu ropraHM pacmojio)KeHa camas KpyIHas »SHIOKPUHHAs jKele3a — ...,
CEKpeTUpYIoIas HocoAepKaIe TOPMOHBL... ...
3aoanue 3. Jlaiite KpaTKUil OTBET U3 OJHOTO-/IBYX MPEIIOKCHH.

1. O0bsicHUTE, B YEM COCTOUT CYIIHOCTh TYMOPAJIbHON peryasuuu GyHKIUM opranuzma?
2. Ha3oBuTe OCHOBHBIE CBOMCTBA U 3HAYEHUE TOPMOHOB.

3. Kakas sHIIOKpHHHAS JKeJie3a KOOPAMHUPYET paboTy ocTalbHBIX kene3? Kakue ropMoHbl
OHa BhIENsET?

3aoanue 4. Jlaiite NOJIHBIA pa3BEpHYTHIN OTBET.

1. Betpeuatotest ety ¢ 3a00JieBaHMEM, CBSI3aHHBIM C CHUJIBHOM 3aJ€p’KKOM B pocte, AJis
JIeYCHUs KOTOpOro TpeOyeTcss TOopMOHalbHas Tepanus. [IpeamosoxuTe, B 4YeM KpOeTcs
IIPUYMHA 3TOTO 3a00JIEBaHUS.

2. Kakue 3a0oneBaHusi, CBA3aHHbIE C HAPYLICHUSIMH JIEATEIbHOCTH SHIOKPUHHBIX KEJe3
BbI 3Haere?

3. AIpeHanH Ha3bIBAIOT «TOPMOHOM cTpecca». Kak Bbl MOKETE 3TO OOBSICHHUTH?

KoutpoabHas pa6ora '"OcHOBbI reHeTHKH "'
3agaHusg 9acTu A
Bbi0epuTe 0MH NPABUJIbLHBIA OTBET U3 YeThIPeX Mpeai0KeHHbIX.
Al. I3MeHYHBOCTD - 3TO
A) CBOHCTBO UBOTO OpraHu3Ma MprHoOpeTaTh B MPOIECCe MHANBUIYATLHOTO PAa3BUTHS HOBBIC
M0 CPABHEHUIO C IPYTUMH OCOOSIMU TOTO K€ BUA MPU3HAKH;
b) BceoOmiee CBOWMCTBO JKMBBIX OPTraHMW3MOB TIepelaBaTh CBOM CBOIMCTBAa W MPU3HAKH U3
ITOKOJICHHS B IIOKOJICHUE.
B) cBoiicTBO XMBOT0 OpraHr3Ma yTpauyuBaTh B MPOLIECCE MHAUBUAYATBHOIO PA3BUTHUSI HOBBIE 11O
CPaBHEHUIO C IPYTUMHU OCOOSIMH TOTO YK€ BUJIa TPU3HAKH;
I') BceoOriee CBOMCTBO )KMBBIX 00BEKTOB COXPAHATH CBOM CBOMCTBA M MIPU3HAKHU U3 IMTOKOJICHUS B
ITOKOJICHUE.
A2. B cBoux onbitax I'. MeHaeab UCIIOJIb30BAJ METOX
A) IUTOJIOrUYECKHIA;
b) ucropuueckuii;
B) rubpuonorudeckuii;
I') onucarenbHBIN.
A3.T. MeHaeab HaYaJ CBOU MCCJIe0BAHNUS 3AKOHOMEPHOCTEM Hac/IeI0BaAaHUS €
A) nurHOpUIHOTO CKPEIIMBAHNS,
b) MOHOTHOPUAHOTO CKpEIIUBAHUS;
B) monmuruGpuaHoro CKpemuBaHus;
I') HeT npaBuUIBHOTO OTBETA.
Ad. AnienbHbIE T€HBI - 3TO
A) reHbl, OTBETCTBEHHBIE 32 IIPOSBICHUE JIBYX IPU3HAKOB;
b) rensi, oTBETCTBEHHBIE 3a MPOSBICHUE TPEX MPU3HAKOB;



B) reHsl, OTBETCTBEHHBIE 3a NPOSIBJICHUE OJTHOTO MTPU3HAKA;

I') renbl, OTBETCTBEHHBIC 3a MPOsIBIICHNE ()OPMBI U I[BETA )KUBOT'O OOBEKTA.

AS. OnpenesanTe rerepo3uroTHLIN reHOTHII CPeAH NepevYnCJIeHHbIX TeHOTHIIOB:

a) Aa;

0) AA;

0) aa;

B) bb.

A6. Buja B3anMojelicTBHSl ajlJieIbHBIX T€HOB, KOT/1a OHH BMecCTe OnpeesiioT KaKkoH-1uoo
NPHU3HAK, MOJY4YHJ] HA3BaHUe?

A) MHOKECTBEHHBIN aJlJICTTU3M;

b) cBepxomMHHHMpOBaHMUE;

B) ananusupyioliee CKpelMBaHue;

b) konomuHupoBaHue.

A7. BpaxugakTuJms - siBJIeHUe

A) HEMOJIHOTO JOMUHUPOBAHHS;

b) nonHoro noMuHUpPOBaHUS;

B) cBepxpomMuHUpOBaHuUS;

B) Het BepHoro orsera.

AS8. Pemietrka Ilennera 6bL12a npeaJioxKeHa

A) T'. Mennenewm;

b) M. Ilennerom;

B) T. Mopranowm;

I') P. IleaaeTomMm.

A9. Pacnosio:xkuTe B NPaBUJIbHOM MOCJI€10BATEILHOCTH MOJIOKEHUSI XPOMOCOMHOM TeOpHH
T. Moprana.

A) I'enbl pacnonararoTcs B XpOMOCOMax JIMHEWHO, T. €. APYT 3a APYTOM.

B) I'en npencraBnser cob60il y4acTOK XpOMOCOMBI.

B) AunnenbHble TeHBl PAcNONOKEHBI B CTPOrO  ONPENEIIEHHBIX MecTax (JOKycax)
TOMOJIOTUYECKHX XPOMOCOMaX.

A10. 3aBMCHMOCTH HECKOJIBbKHX NPHU3HAKOB OT OJJHOI'0 I'eHa MOJY4YHJIa HAa3BaHHe

A) smmcras;

b) nonuMepHoe eliCTBHE TE€HOB;

B) nononHuTenbHOE (KOMIIJIEMEHTAPHOE) B3aUMO/ICHCTBHE;

I') mieoTponHOCTb.

3ananuga yactu B

B1. BcraBbTe nponyueHHble CJI0Ba:

VY myen u MypaBbeB HET XpOMOCOM.

Camku , @ TPYTHU
B2. UcnipaBbTe 01IMOKH B TEKCTE.

Y MyXCKHX W KEHCKHX OpPraHM3MOB BCE€ Napbl, KpPOME OJIHOM, pa3Hble M HA3BIBAIOTCS
ayTOCOMaMHU, a OJ{Ha [apa XpOMOCOM Ha3bIBAEMBIX MTOJIOBBIMH,- Y CaMIIOB U CAMOK OJIMHAKOBBIE.
[To 6yaymieit ocobu onpeaensercs mocie omtoaoTBopeHus. Ecinu ciepmaro3zons coaepkur Y-

XpOMOCOMY, TO W3 OIUIOJOTBOPEHHON SIMIEKIETKH pa3BuBaercs camka (XY), a eciu B
CIEpPMAaTO30M/I€ CoJleprKaach 1moiosasd X - To camka (XX).
B3. YcranoBuTe COOTBETCTBHE MY BUAAMH H3MEHYMBOCTH H HX XapAKTePHCTHKOI:



1)

BUJbl HW3MEHUYMBO-

XAPAKTEPUCTUKA CTU

A) Cpenu 6enornaspix Apo30(ui MOSIBUIUCH KPaCHOTIa3ble

b) UenoBek 3aropei Ha IUISKE.
p 1) Moaudukarmonnas

2) MyrarmonHas
3) KomOuHaTuBHAas

B) Poxnenue Turpa-anronHOCa

I') Ilpu xopoiiem yxoae ya1oMHOCTh KOPOB MOBBICHIIACH.
J1) mosiBJIeHNE YCTOMYHMBBIX K aHTHOUOTUKY OaKTepuit
E) IosiBneHne ycTOMYMBBIX K aHTUOUOTUKY OaKTepuid

3anuimuTe B OTBET LHU(PHI, pACHOJOXKUB HX B TMOPAIKE, COOTBETCTBYIOIIEM OyKBaM:
B4. CooTHecuTe 0COOEHHOCTH M Pe3yJIbTATHI MOHO- H TUTHOPHIHOI0 CKPelUBAHMIA.

MounorubpuaHoe a) TeHbl paclojOXeHbl B Tape TOMOJOTHYHBIX XPOMOCOM;

CKpEIIUBaHUE: 06) pacmemienue 1o ¢enorumam B F29 : 3 : 3 1;
2) JurubpunHoe B) TEHBl  paclolioKeHbl B pPa3HbIX  Mapax  XpOMOCOM;
CKpEILMBaHUE! r) IoJHas  TIeTepo3urora  Jaer  JABa  COpTa  TaMeT;

n) pacumeruienne B F2mo renotmny 1 @ 2 1;

e) moJjiHasa rerepo3nurora JacT YCTBIPC copTa TaMcET;

) B F2 moxer npownsoiitu pacuierienue 1:1:1: 1.

3amanusa yactu C

C1. Kakue Tumsl raMeT 00pa3yroTcst y pacTeHUH, UMEIOIINUX T€HOTHIIBI:

1) AABbccDd,

2) AaBbCCDd?

C2.VY denmoBeka reH, BBI3BIBAIOMIMNA TeMO(WINIO (HECBEPTHIBAEMOCTh KPOBH), PEIECCHBEH W
HaxoJUTCA B X-XpPOMOCOME, a aJbOMHU3M (OTCYTCTBHE MHUTMEHTA) OOYCIIOBJIEH ayTOCOMHBIM
pELECCUBHBIM T€HOM. Y pOJUTENEH, HOPMAJIBHBIX 1O 3TUM JIBYM MpH3HAKaM, POAMICS ChIH
aTbOMHOC U TeMO(HITHK.

a) CKOJbKO  pa3HBIX TEHOTUIIOB  MOXET OBITh y JeTed B 3To  cembe?
06) Ckompko pasHbIX (EHOTUIIOB MOXET ObITh y Jered B 3TOH  cembe?
B) KakoBa BepOsSTHOCTH POXIACHUS y OTUX POJAUTENEH JBYX TaKuX Jered mnoapsa?
r) OuleHUTE BEPOSTHOCTD POKIACHHUS B ITOM CEMBE 3JOPOBBIX JOUEPEH.

n) Ecnam 3urotel, oOpasyromuecss NpU CIUSHUU TaMeT C JBYMS JOMHUHAHTHBIMU TI€HaMH,
OKa)KyTCSl HEKU3HECIIOCOOHBIMHU, TO KaKUM JIOJKHO OBITh COOTHOILIEHHE B ATOW CEMbE JETEH,
OOJIHBIX ATLOMHU3MOM U reModuei?

KoHnTtponbHas pabota MeTopl METUIIMHCKON TeHETUKH

1 BapuanT
1. PaCCMOTpI/ITe MPCAJIOKCHHYIO CXEMY KﬂaCCI/I(l)I/IKaHI/II/I BHUJA0OB M3MCHUYHMBOCTH. 3anumure B OTBETE
HpOHyIIICHHLIﬁ TCPMUH, 0003HAYEHHBIH HAa CXEME 3HAKOM BoIpoca.

/ W
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XpoOMOCOMHAsI TEHHAs TECHOMHAas
OTBeT:




2. BwiGepure 2 BepHBIX OTBETA M3 MATH W 3alMIINTE MUGPHI, TOJ KOTOPHIMH OHM YKa3aHbl. [Ipu M3ydeHWH
HACJICJICTBEHHOCTH U M3MEHYMBOCTH uYesioBeka HEMpuMeHMbI METOIbI:
1) OIU3HEIOBBIH 3) reHeajOrHYCCKUi
2) THOPUAONOTHYECKUA  4) NIUTOTEHETHYECKUH S) MyTallMOHHBIN

3. BwiGepure 2 BepHBIX OTBETa W3 ILITH M 3amuIInTe MUQPHI, 1MOJ KOTOPHIMH OHM yKa3aHbl. Kakue u3s
MICPEYHCIICHHBIX YTBEPKICHUIA OTHOCAT K (PU3UUCCKUM KapTam?
1) VYka3pIBaloT MooxeHHe KaKI0r0 HyKJIeoTuaa
2) VYka3blBalOT MOJIOXKEHUE OTJIEIBHOTO T'eHa
3) Tlo3BouyseT y3HATh KOJIMYECTBO ICHOB OTBETCTBEHHBIX 32 (DOPMHUPOBAHKE OTACIHHBIX IPU3HAKOB
Opranusma
4) OcHoBHOI1 MeTOX TONTy4deHus pusnueckux kapt — rudbpuauzanus JJHK —30H10B ¢ MeTadazHbIMH
XpOMOCOMaMH
5) OcHOBHOU METOJ MOTYUYEHHUS PUINIECKUX KapT — CEKBEHHUPOBAHHE
4. BwiGepure 2 BepHBIX OTBETA M3 IATH U 3aIUINNATE ITUQPPHI, TOJ KOTOPHIMHU OHHM yKa3aHbl. Kakoil kapuoTHIT
XapakTepeH s 00JIBHOTO ¢ CHHAPOMOM DBapca?
1) 45+XX 2)47,XY+13 3)47, XY+18 4) 47, XX+21 5)45 + XV
5. BriGepure 2 BepHBIX OTBETa U3 IATH U 3aIMUITUTE TUPPHI, TIOJ KOTOPHIMHU OHU YKa3aHbl. Pe3yc — KOHQIUKT
MOJKET MPOU3ONUTH, CCIIH:
1) rh (-) xeHmmHOM ObLT 3a4aT pebeHOK OoT Rh (+) MyKYHHBI
2) mnepenuTs KpoBb rh (-) uenoseka B opranusM Rh (+) uenoseka
3) Rh (+) xxeHmmHOM ObLT 3a9aT peOCHOK OT rh (-) MyKYHUHBI
4) nepenuthb KpoBb Rh (+) uenoseka B opranusm Rh (+) uenoseka
5) Rh (+) xxenmmHO#M ObLT 3a9aT peOEHOK OT rh (+) MY>KIHUHBI
6. CKOJBKO TEHOB HEOOXOAMMO It 00pa3oBaHUs SpUTPOIUTOB? B 0TBETE 3anUIINTE TOJIHKO IUPPY.
7. BeiOepuTe 0ANH OTBET: MO ayTOCOMHO-PELECCHBHOMY THITY HACIEAYIOTCS:
1) anpOuHM3M U QeHUTKETOHYpHS; 3) THIEPTPUXO03 U CHHIAAKTUIINS,
2) OpaxWIaKTHIUS U KaTapakTa; 4) reMoGWIHS U TaTbTOHU3M.
8. Bribepure ogun otBeT. [Todyemy OIU3KOPOJCTBEHHBIE OpakH HEXEIATEIbHBI?
1) cHIXKAOT KOMOWHATHBHYIO H3MEHYHBOCTD
2) co31al0T BO3MOXKHOCTh EPEX0/Ia BPEAHBIX PELIECCUBHBIX T€HOB B TOMO3UTOTHOE COCTOSIHHE
3) NpUBOJAT K YBEIUUEHUIO BPEIHBIX MyTallui
4) nIpUBOAAT K OECILIONUIO
9. BriGepure oxguH orBeT. OCHOBHOW NpHUMHON Oone3Hn JlayHa (Tpucomust mo 21-i mape XxpoMocom)
SIBIISICTCSL HAPYIICHHE TIPOIIecca:
1) muTo3a  2) Meiio3a 3) HIMTOKHMHE3a 4) TpaHCKPHITIHN
10. Bce npuBenéHHBIC HIKE pe3yabTaThl KPOME IBYX, SBIAIOTCS OXHOAEMBIMH pe3yJbTaTaMH IIPOTPaMMBI
«['erom gemoBeka». OmpenenuTe 3TH ABa PE3yIbTaTa, «BBIIANAIOIINX» M3 OOIIETO CHHCKA, M 3alUIINTE
U pbI, IO KOTOPBIMU OHHU YKa3aHBI.
1) Pa3paboTka METOAOB paHHEH NTUATHOCTHKH M YCTICITHOTO JISUCHHS 3200 IeBaHHA
2) IloHnMaHue OopraHM3alUy KUBOW MaTepUU U MyTeH 3BOMIOLUU KU3HU
3) U3zmenenwue moObIx Gopm 3abo0aeBaHUH
4) Co3manue HHANBHAYATBHOTO JICKAPCTBA T KaXXI0TO KOHKPETHOTO YEJIOBEKa.
5) BO03MOXHOCTP yay4IlIcHHs TCHOMA YEIIOBEKA ITyTEM H3MECHEHUS €r0 TCHOB

11. Bce npuBenéHHbIC HUXKE Pe3yJIbTaThl KpOME IBYX, SIBJISIOTCS METOJAMH I'€HETHKH yesioBeka. Onpepenunte
9TH /IBa METO/IA, «BBINAJAIONINX» U3 OOIIETro CIHUCKa, U 3alUIIUTE U PbI, 0] KOTOPHIMH OHH YKa3aHBI.
1) reHeaIOruYeCKUii;
2) nonyJsIUOHHBIH;
3) IUTOTCHETHYECKUA;
4) Hay4HOr O 3KCIIEPUMEHTA
5) THOPUIOTOTUICCKUIA
12. TIpu ayTOCOMOHO-TOMHHAHTHOM THITC HACJICIOBAHHSI:
1) npu3Hak BcTpeuaeTcs y MYXKUHUH U Y )KCHIINH;
2) pomuTeny OOBIYHO 310POBHI;
3) aHOMaITHS IPOSIBIISICTCS IPAKTUIECKH B KXKJJOM TTOKOJICHHH;
4) BepOATHOCTB pOXK/IeHHs peOeHKa ¢ anomanuen — 50%:;
5) wacTo OOJICH OJIMH U3 POIUTENCH;
6) BEpOSTHOCTh POKICHHS peOcHKa ¢ aHOManueH — 25%.
13. Ompenenure 00JE3HB 1O MPEACTABICHHBIM NTPU3HAKAM:
a) paHHee cTapeHue opranusma...(1),
6)00J1e3Hb, IPH KOTOPO HAOJIIO1AeTCsl HAPYIICHNE CBEPTHIBAEMOCTH KPOBH - (2),



B) 3a00JieBaHMe CBA3aHHOE C HENPOIIOPIHNOHATBHBIM Pa3BUTHEM TYJIOBHIA, BEITAHYTOCTHIO TPYOUATHIX KOCTEH
CKeleTa, KHIeBHIHON (hOpMOH TPYAHOH KIETKH - (3),
r) Hapymenne cuaTesa dpepMenTa (eHIIaNIaHIHA, B CICICTBHH YeTO HAOII0MAaeTCsS PacCTPOHCTBO PETyIISAIIUH
JIBUTATENBHBIX QYHKIHH, ctaboymue, Tsoxenslie nopaxerans BH/ — (4),
) TaToJoTn4eckas hopma reMorsio0nHa, ¥ KaK CIEeICTBHE HapymeHne (GOpMBI S3PUTPOLUTOB KPOBU —(5)
14. Tlo u300paKeHHOI Ha PUCYHKE POJOCIOBHOW YCTAHOBUTE XapaKTEp MPOSIBICHUS NPU3HAKA (IOMUHAHTHBIN
WJIH PEIIECCUBHBIN), 0003HAUCHHOTO YepPHBIM IiBeToM. OIpeeNinTe reHOTUIIB AeTeil mepBoro (1) u BToporo

(2) mokoeHUM.

15. B pe3ynbTare yero BbI3bIBaeTCs anbOuHU3M? KakoBbI ero mociaeacTpus?
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