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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma mo yueOHOMYy mpenmery "buomnorus" (mamee - OuMOJOrHs) Ha YPOBHE CpEIHEro
oOmiero oopa3oBanus pazpadorana Ha ocHOoBe DeaepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanun B Poccuiickoit ®eneparym», ®PI'OC COO, Konuenmuu mnpenogaBaHusi y4eOHOTO
npeameTa «bruosorus) 1 OCHOBHBIX MOJIOKEHUH (eepatbHOM paboueid MporpaMMbl BOCITUTAHHMS.

VYuebublit npeamer «buomnorus» yray6néaHoro ypoBHst usyudeHus (10—11 kmaccel) siBisieTcs
OJTHUM U3 KOMIIOHEHTOB TmpenMeTHoi obnactu «EctecTBeHHO-HayuyHble MpenmMeTs». CorjacHo
nonoxkeHussMm GI'OC COO mpodunpHbIe ydeOHBIE TPEIMETHI, H3yUaeMble Ha YIITyOJIEHHOM YpPOBHE,
SBISIIOTCS  crtocoOoM nuddepeHmanuy oOy4eHHs Ha YPOBHE CpeAHEro oOIiero oOpa3oBaHHs U
NPU3BaHbl O0ECIEUUTh MPEEeMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHHUM OOIIUM, CPEIHUM
npodeccHoHAIBHBIM U BBICIINM 00pa3oBaHueM. B To jke BpeMs KaKIblid U3 3THX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPHEHTHUPOBAaH Ha MPHUOPUTETHOE pelIeHHEe O00pa3oBaTEeNbHBIX, BOCHHTATEIBHBIX M
pa3BHUBAIOIIMX 33/1a4, CBSI3aHHBIX ¢ MpodopreHTaIel 00yJaromuXCcs U CTUMYJIUPOBAaHHUEM HHTEpeca
K KOHKPETHOH O0OJIaCTH HAy4HOTO 3HAHWS, CBS3aHHOTO C OwWoJIOTHel, MEIUIMHOW, SKOJOTHEH,
TICUXOJIOTHEH, CIIOPTOM UM BOCHHBIM JIEJIOM.

[Iporpamma no yudeOHomy mpeamety "buonorus" maér mpeactaBieHne O LEIM W 3ajadyax
u3ydyeHust ydebHoro mnpenmera «buonorus» Ha yriayOnE€HHOM ypOBHE, OIpeAessieT o00s3aTelabHoe
(VHBapUaHTHOE) TPEIMETHOE COJIEp)KaHHE, €ro CTPYKTYpUpOBAaHUE IO pas3AeliaM U TeMaM,
pacmpesenieHne Mo Kiaccam, peKOMEHAYeT MOCIe0BaTeIbHOCTh M3Y4YeHHs] yu4eOHOro Marepuaia ¢
y4€TOM MEXIPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOIO IMpolecca, BO3PACTHBIX
ocobeHHOcTel oOy4aromuxcs. B mporpamme mo 6Moaoruu peann3oBaH MPUHIUI IPEEMCTBEHHOCTH C
u3ydeHueM OWOJIOTMM Ha YpOBHE OCHOBHOTO oOmero oOpa3oBaHusi, Onarojaps uemy
MpPOCMaTpPUBAETCS  HAMPaBICHHOCTh Ha TMOCHEAYIOIlee pa3BUTHE OMOJOTHYECKHX  3HAHUU,
OPUEHTHPOBAHHBIX Ha (OPMHpPOBAHHE ECTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS, SKOJIOTHYECKOIrO
MBILUICHUS, PEICTABICHUH O 3I0pOBOM 00pase KU3HM, Ha BOCIUTaHHE OEpPEKHOTO OTHOLICHHS K
OKpY’KaloIel mpupogHo cpeae. B mporpamme mo OMONIOTHHM TakKe IOKa3aHbl BO3MOXHOCTH
yuebHoro mnpeamera «buonorus» B peamuzanuu TpeboBanuii ®PI'OC COO k mnnaHupyeMbIM
JUYHOCTHBIM, METAIllPeIMETHBIM U TPEJAMETHbIM pe3yJbTaTaM oO0ydeHus U B (OPMHUPOBAHUU
OCHOBHBIX BHMJIOB y4eOHO-IIO3HABATEIbHON AEATEIBHOCTH OOYYAIOLIMXCS 10 OCBOCHHUIO COMAEPIKAHUS
OmosornuecKoro o0pa3oBaHus Ha YPOBHE CPEHEr0 001Iero 00pa3oBaHus.

VYuebHblii mpeamer «buonorus» Ha ypoBHE CpeAHero ooOmero oOpa3oBaHMs 3aBEpILACT
Ouosornueckoe oOpa3oBaHME B IIKOJE W OPUEHTUPOBAH HA pACHIUPEHUE W YIUIyOJICHHE 3HAHHWI
00yyYaromuxcst 0 JKUBOW MPUPOZE, OCHOBAX MOJIEKYJISIPHON M KIETOYHOM OMOJOrHH, SMOPHOJIOTUU U
OMOJIOTUH Pa3BUTHUA, TEHETUKH, CEIEKIUN, OMOTEXHOJIOT MU, SBOJIIOIIMOHHOTO YYSHHS U SKOJIOTUH.

N3yuenune yueOHOro mnpeamera «buosnorus» Ha yriayOJIeHHOM YpPOBHE OPHEHTHUPOBAHO Ha
MOJIFOTOBKY OOYYaromMXCs K MOCJIEIYIOIIEeMY MOJIy4eHHI0 OMOJIOrMYecKoro o0pa3oBaHus B By3ax U
OpraHu3anusax cpeaHero mnpodeccuoHanbHoro obpasoBaHusi. OCHOBY €ro COJCp)KaHUS COCTABISET
cucteMa OMOJOTMYECKUX 3HAHUMU, MOJYYEHHBIX MPU HM3YyYEHUH OOYHaIOIIMMUCS COOTBETCTBYIOLIMX
CHCTEMaTHUYECKUX pa3zesioB OMOJIOTUN Ha YPOBHE OCHOBHOTO obOmiero obpasosanus, B 10—11 kmaccax
9TH 3HaHUS MOTYYaroT pa3BUTHE. Tak, pacIIUPEeHbl U YTIyOaeHbl OMOIOTHYECKHe 3HAHUSI O PaCTEHUSX,
KUBOTHBIX, TIpubax, OakTepusx, OpraHM3Me 4YelIOBeKa, OOIIUX 3aKOHOMEPHOCTSX KH3HH,
JIOTIOJIHUTEIBHO BKIIIOUEHBI OHOJIOTUYECKUE CBEACHMS MPUKIAJAHOTO U TOHMCKOBOTO Xapakrepa,
KOTOpbIE MOXKHO HCIIOJIB30BAaTh KaK OPUEHTHPHI JJIsl TOCIEAYIOMETo BpIOOpa npodeccun. Bo3moxkna
TaK)K€ HWHTErpanusi OHOJOrMYECKMX 3HAHUN C COOTBETCTBYIOLIMMHU 3HAHUSMHU, MOJYyYEHHBIMU
00yYaromuMUCS NMPH U3YYCHUHU (PU3UKH, XUMUH, Teorpadui 1 MaTEMaTHKH.

CtpyKTypa nmporpaMmsl 1o yueOHOMY npeameTy "buonorusa" oTpakaeT CHCTEMHO-YPOBHEBBIN U
HBOJIIOIMOHHBIA TMOAXOABl K U3ydeHHIo Ouojoruu. CoriacHO UM, H3Y4YalOTCS CBOMCTBa U
3aKOHOMEPHOCTH, XapaKTepHbIE [JIs1 JKUBBIX CHCTEM pAa3HOTO YPOBHS OpraHU3allMH, SBOJIOIHH



OpPTaHUYECKOTO MHpa Ha 3emJjie, COXpaHEeHHUS OMOJIOTHYecKOro pa3HooOpasws miaHeTel. Tak, B 10
KJIACC€ M3YYaloTCsS OCHOBBI MOJEKYJISPHOH M KJIETOYHON Ouosoruu, >MOPUONIOTUU W OWOIIOTHUU
Pa3BHUTHS, TEHETUKUA W CEJICKIIMH, OMOTEXHOJOTUHW M CHHTETUYCCKOW OHMOJIOTHH, aKTyaJU3HPYIOTCS
3HaHHUA OOYy4YaloIMXcsi Mo OOTaHWKE, 300JIOTHH, aHATOMHHU, (U3HONOTHHM uenoBeka. B 11 kmacce
M3YYaroTCs 3BOJIIOIMOHHOE YUeHHE, OCHOBBI SKOJIOTHH U yueHue o 6uocdepe.

VYuebHblii npeamer «buonorus» mpu3zBaH  00ECHEUUTh OCBOCHHE  OOYYarOIIMMUCS
OHMOJOrMYEeCKUX TEOPHU M 3aKOHOB, WJEH, MPUHIUIIOB U MPaBWJI, JIEXKAIIUX B OCHOBE COBPEMEHHOMU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUA O CTPOCHHUH, MHOTOOOPa3uu U OCOOCHHOCTSIX KIIETKH,
OpraHusma, TMOIMyJAlNUd, OHOLEHO3a, SKOCHUCTEMBI, O BBIJAIOUIMXCA HAyYHBIX JOCTHUKEHHSX,
COBPEMEHHBIX HCCIICIOBAaHUSAX B OHMOJOTMH, MPHUKIAIHBIX acleKTaX OWONOrmuecKux 3HaHui. Jlms
pa3BUTHS U MOJEpXKAHUS MHTEepeca 00ydyarouxcs K OMOJIOTUN HapsAly CO 3HAYUTEIbHBIM 00BEMOM
TEOPETHYECKOTO MaTepHaja B COJEPKaHUU IMPOTPaMMBbI 10 OMOJIOTHH MPETYyCMOTPEHO 3HAKOMCTBO C
UCTOpPHUEH CTAHOBJICHUSA W Pa3BUTUSA TOW WJIM UHOU 00JacTH OMOJOTHH, BKIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNE BAKHEUIINX OUOIOTHYECKUX B IKOJIOTHUECKUX MPOOIIeM.

Lenp uzyuenus yuebHoro mpenmera «buonorus» Ha yriayOnEHHOM YpOBHE — OBIAJICHUE
O00yYaOIUMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAILHOW OPTaHU3AIMH KUBBIX CHUCTEM Pa3HOTO
paHra W TpUOOpETeHHE YMEHUH WCIONb30BaTh OSTU 3HaHUS B (QOPMHUPOBAHUU HUHTEpeca K
orpenenéHHON 0071acTH MPOPEeCCHOHATBHON IeATENbHOCTH, CBSI3aHHON ¢ OMONIOrHel, Wi K BbIOOpY
y4eOHOT0 3aBeACHHUS IS MPOIOJDKEHHS OMOIOTUYECKOT0 00pa30BaHusI.

JlocTikeHne menu u3ydeHus ydyeOHoro mnpenmera «buomorus» Ha yriayOnE€HHOM ypOBHE
o0ecrnevynBaeTcs PeleHuEM CIEAYIOMNX 3a/1ay:

OCBOCHHE OOYYAIONIUMHUCS CHCTEMBbI OMOJOTHYECKHX 3HAHUI: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUSAX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TpaBHUIaX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa; O CTPOCHHH, MHOTOOOPa3HH M OCOOCHHOCTSIX
OMOJOTMYECKNX CHUCTeM (KJIETKa, OpraHuW3M, TMOMyIAlus, BUJI, OWoreoneHos, Ouocdepa); o
BBIIAFOIINXCS OTKPBITHUSX ¥ COBPEMECHHBIX UCCIICIOBAHUSAX B OHOJIOTHH;

O3HAKOMJICHHE OOYyYaroluXcs ¢ METOAaMH MO3HAHUS KUBOM MPUPOABI: MCCIIEI0BATEILCKUMU
MeTOoJaMHu OMOJIOTUYECKHX HayK (MOJICKYJISIPHOW U KJIETOYHOW OMOJIOTHH, SMOPHOJIOTHH U OHMOJIOTHH
pa3BUTHS, TEHETHUKH M CEJICKIIMHU, OWOTEXHOJOTUU M CUHTETUYECKON OHOJOTHH, MalCOHTOIOTHH,
HKOJIOTUH); METOJJAMH CaMOCTOSITEIIBHOTO TIPOBEICHHS OMOJIOTUYECKUX MCCIICJOBAHUI B JIa0OpaTOPHH
U B ipupojie (HaOIroAeHne, U3MepeHHe, IKCIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJiIcHUEe OOy4YaloIIMMUCA YMEHUSMHU: CaMOCTOSTENIbHO HaxXOJIuTh, aHAIM3UPOBaTh U
UCIOJIb30BaTh OHOJIOTMUYECKYI0 HH(POPMAIUIO; TOJIB30BATHCS OHUOJOTHYECKON TEPMHHONOTHEH U
CUMBOJIMKOM; YCTaHABJIMBATh CBSI3b MEXIY pPa3BUTHEM OMOJIOIMU U COLUAIBHO-DKOHOMHUYECKHUMH U
AKOJIOTHYECKUMHU TMPOOJIeMaMH 4YeJIOBEUECTBA; OIEHUBATh MOCIEACTBHUS CBOCH MEATEIBHOCTH IIO
OTHOILIEHUIO K OKPY>KaIoIlel MPUPOIHON cpenie, COOCTBEHHOMY 37J0POBBIO U 37I0POBBIO OKPYIKAIOIIUX
Jro/iel; 00OCHOBBIBATh U COOJIIOJIATH MEphl MPO(UIAKTUKY WHPEKIUOHHBIX 3a00JI€BaHUM, MpaBuiIa
MOBEJICHUs B TIPUPOJE W oOOecredyeHHs Oe30MacCHOCTH COOCTBEHHOM JKU3HEACATEIBHOCTH B
YpEe3BBIYANHBIX CUTYAIHSIX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
Hay4YHBIC OTKPBITUS B 0071aCTH OMOJIOTHH;

pa3BuTHE y OOYYalOMIMXCS HMHTEJUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B Mpolecce
3HAKOMCTBAa C BBLIAIOIIMMUCA OTKPBITUAMH U COBPEMEHHBIMH HCCJIEIOBAaHUSIMU B OHOJIOTHH,
pelaeMbpIMH €10 TpoOJeMaMu, METOJOJOTHEeH OHMOJIOTHYECKOrO HCCIEJOBAaHUS, IPOBEIACHUS
OKCIIEPUMEHTANBHBIX  MCCIEJAOBAHUN,  pelIeHHs  OHOJOTMYeCKMX  3aJad,  MOJEIIUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHHE Yy OOYyYaromMXCsi IIEHHOCTHOT'O OTHOIICHHS K KMBOW HPHUPOJE B IEJIOM H K
OTIENBHBIM €€ 00BEKTaM W SIBICHUSM; (OPMHUPOBAHUE IKOJOTUICCKOM, TCHETUYECKOW IPaMOTHOCTH,
o01u1eil KyabTyphl IOBEICHUS B IPUPOJIC; MHTETPAI[UN €CTeCTBEHHO-HAYYHbIX 3HAHUM;



npruoOpereHne OO0yYAIONIMMHUCS KOMIIETEHTHOCTH B PAIMOHAIBHOM IPHPOIOTIONB30BAHUH
(cobmoeHre MpaBWI MOBEACHUS B MPUPOJE, OXpaHbl BUIOB, IKOCHCTEM, OHOChEphl), COXpaHEHUU
COOCTBEHHOTO 37I0POBbSI U 3JI0POBbS OKpY’KAIOUIMX JroJed (coOmoneHuss Mep NpoUIaKkTUKU
3aboneBaHui, obOecreyeHne O€30MaCHOCTH JKU3HEACATENIbHOCTH B UYPE3BBIYAMHBIX CHTYalMsAX
IPUPOJHOTO M TEXHOIEHHOIO XapaKTepa) Ha OCHOBE HCIOJIb30BAHMS OUOJOTMYECKUX 3HAHUM U
YMEHUH B OBCEAHEBHOM JKU3HU,

CO3/laHM€ YCIOBHH JUII  OCO3HAHHOTO  BbIOOpa  OOyYarOIMMHUCS  WHAWBUAYAJIbHOU
0o0pa30oBaTeNIbHOW  TPAEGKTOPUH,  CIOCOOCTBYIOIIEH  MOCHenylumeMy  MpoeCCHOHAIEHOMY
CaMOOIIPEJIEIEHUI0, B COOTBETCTBUU C MHAMBUYaIbHBIMU HHTEPECAMHU U MOTPEOHOCTAMU PErroHa.

OO1miee yuCIIO YacoB, OTBEJCHHBIX Ha M3y4YeHHE OMOJIOTHU Ha YIiyOJIEHHOM YpOBHE CPEIHEro
obmero oopazoBanus, coctasiseT 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce —
102 yaca (3 yaca B HEZIETIO).

Ot16op opraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OO0Y4YEHHUS] OMOJOIMU OCYIIECTBISETCS C
yua€ToM crnenuuKd €ro coJaep)KaHWs W HalpaBIEHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOTrO
00pa30BaHUs B OPraHU3ALUAX CPETHETO MPOPECCHOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

OOs3aTenbHBIM YCIOBHEM MpH OOyYeHHH OHOJOrMHM Ha YriyOJIEHHOM YpOBHE SIBISETCA
IpoBe/ieHne Ja0OpaTOPHBIX M MpakTHYecKUx padoT. Takke ydacThe oO0ydarolMXcs B BBIIOJTHEHUH
MIPOEKTHBIX M y4eOHO-HCCIIeI0BATENbCKUX PAabOT, TeMaTHKa KOTOPBIX OMpPEENeTCs] y4uTeleM Ha
OCHOBE UMEIOIINXCSI MATEPUAIBHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUI.

Y4yeOHO-MeTOAUYEeCKOe 00ecIeueHne
1. VYuebOnwuk: YueOnuk: bruomorus. O6mas ouonorus. 10-11 ki.: yaeOHUK 1151
obmeoOpazoBarenbHbIX yupexaenuii / A.A.Kamenckuii, B.B.Ilaceunnk, A.M.Py6uoB: - M.,
IIpocemenue. 2019 .
2. Kowmmuekt yueOHO-MeToqndeckux MatepuaioB «IIporpaMMHo-mMeToanuecKkuii 00pa3oBaTenbHbIN
KOMIUIEKC 10 OMOJIOTUI»
HHTepakTHBHBIC TOCOOMS C KOMIUIEKTOM TabuIl 6-11 kiacc.
4. UnrepaktuBHble yueOHble nocodus «Harnsanas 6uonorus» 6-11 kiacce.

w

TexHu4yeckue cpeacrsa 00y4eHus.
ObopynoBanue pabo4ero MecTa yunuTes:
- KJIacCHas J0CKa;
- IEpCOHAJbHBIN KoMIIbIOTEp ¢ MDY
- MYJIbTUMEIUNHBIN POEKTOP, MHTEPAKTUBHAS JIOCKA.

1. Conep:xanue yueOHOro mpeaMera.
10 KIIACC

ConeprkaHue NMpOrpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY TrOCYIapCTBEHHOMN
urorosoit arrectanuu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpemenHass OHOJOrHs — KOMIUIEKCHash Hayka. KpaTkas ucrtopusi pa3BUTUS OHOJIOTHH.
buonorudeckue Hayku U u3yyaemble UMM poOieMbl. DyHIaMEeHTalbHbIE, IPUKIIAIHbIE U IOUCKOBBIE
Hay4HBIE HCCIIEJOBAHUS B OMOJIOTHH.

3HayeHue OuoOJOrUM B (POPMHUPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MHpa.
[Ipodeccun, cBsizanHbIe ¢ OMONIOrHel. 3HaueHne OUOJIOTUH B IPAKTUUECKON JIEATENbHOCTH YEJIOBEKA:
MEIMLIMHE, CEIbCKOM X035IICTBE, MPOMBILIUIEHHOCTH, OXPaHe PUPO/IBI.



JdeMoHcTpauuu

IToptpetsr: Apuctorens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. Hapsun, Y. I'apseii, I
Mennens, B. U. Bepuaackuii, U. I1. Ilasnos, . . Meunnkos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, . Yorcon, @. Kpuk, /1. K. benses.

Tabnuuel u cxembl: «CBSI3b OMOJIOTUH C IPYTUMH HayKaMuy, «Cuctema OMOJIOTHYECKUX HAYK.

Tema 2. ’KuBble cucTeMbI U X H3y4YeHHE

XKusble cuctembl Kak mnpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KHUBBIX CHUCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M 1LIEJOCTHOCTb, CIOKHOCTb U YNOPSIOYEHHOCTb CTPYKTYpBHI,
OTKpPBITOCTb, CaMOOPIraHU3ALMs, CaMOBOCIPOU3BEIEHUE, PAa3aPAKUMOCTb, U3MEHUMBOCTb, POCT M
pa3BUTHE.

YpOBHM  OpraHu3aly  JKUBBIX  CHUCTEM:  MOJICKYJAPHBIA,  KJIETOYHBIM, TKAHEBBIM,
OpPraHU3MEHHBIN, MOMYJSIIMOHHO-BUIOBOH, JKOCUCTEMHBIH (OMOTeOleHOTHUECKUI), OMochepHBIii.
[Tpoueccel, mpoucxoasuiye B KUBbIX cucTeMax. OCHOBHBIE NMPU3HAKH XKUBOTO. JKu3Hb Kak (opma
CyllecTBOBaHMs Matepuu. Hayku, u3yuaroliye >KuBble CHCTEMBI HA Pa3HbIX YPOBHAX OpPraHU3alUH.

Wzyyenne >xuBbIX cucrteM. MeToasl Ouonoruyeckoil Hayku. HaGmionenue, usMepeHwue,
SKCIIEPUMEHT, CUCTeMaTU3alus, MeTaaHanu3. [loHATHE O 3aBUCHMMON M HE3aBUCHUMOM IMEPEMEHHOM.
[InanupoBanue skcnepumenTta. [locraHoBka M mpoBepka runore3. HyneBas runores3a. Ilonstue
BBIOOpKH W €€ JocToBepHOCTh. Pa3Opoc B Ouonormueckux JaHHbIX. OIEHKAa JTOCTOBEPHOCTH
MOJIYYEHHBIX  pe3yibTaToB. [IpUuYMHBI  HCKaXX€HHUA  pe3yJbTaTOB H3KcrepumeHTa. [loHsTHE
CTaTHUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabnumpl u cxembl: «OCHOBHBIE TPU3HAKU KU3HUY, «buonornueckue cucrembl», «CBoWCTBA
XKUBOU MaTEepUmn», « Y POBHU OpraHU3aluu KUBOU IpUPoAbD, « CTpOCHHE )KUBOTHOU KIETKW», « TKaHU
KHUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEUYECKOTO opranmsma», «buoreomenos3», «buocdepar,
«MeTobpl U3yUeHHUs JKUBOU MTPUPOJIBD).

Ob6opynoBanue: nmabopaTopHOe OO0OpYyIOBaHME MJISI TPOBEICHHS HAOIIOACHUHN, WU3MEPECHHMH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonap30BaHuE pa3IMYHBIX METOA0B IIPHU U3YUEHHUH KUBBIX CUCTEM.

Tema 3. Buosnorus KjieTku

Krnetka — cTpyKTypHO-(QYHKIIMOHAIbHASI €AMHUIIA KUBOTO. ICTOpHS OTKpBITHS KiIeTKU. PaGoThl
P. I'yka, A. JleBenryka. Knerounas teopus (T. LBann, M. Ilneiinen, P. Bupxos). OcHoBHbIE
MOJIOKEHUSI COBPEMEHHOM KIIETOUYHON TEOPHH.

Metoabl  MOJEKYJISpHOH W KIETOYHOH  OHMOJOrMM: MHKpPOCKONHUS, Xpomartorpadus,
anexTpodopes, METOJI MEUEHBIX  aTOMOB, nuddepeHmanpbHoe  HEeHTPUyrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue pukcuposannvix Kiemox. IICKTPOHHAS MHUKPOCKOIHS.
Koundghoxanvnaa muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdeMoHcTpanuu

[Toptpetsi: P. I'yk, A. Jleenryk, T. llIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmuup! 1 cxembl: «CBETOBOH MHKPOCKOI, «DIEKTPOHHBIN MUKPOCKOI, «ICTOpHS pa3BUTHS
METOJ0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKpPOMpEnapaTsl pPaCTUTEIbHBIX, IXUBOTHBIX H
OaKTepUaIbHBIX KIETOK.

IIpakTnyeckass padora «lI3yueHne MeTONOB KJIETOUYHOW Ouojoruu (Xxpomartorpadus,
anextpodopes, muddeperiuanbaoe eHTpudyruposanue, [TLIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XVWMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPAMHUKpPO3JIeMEHThl. Boia u e€ ponb kak
pacTBOpUTENIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUHU KIIETKH, TEIJIOpEryssiuuu. MuHepaabHble
BEIIECTBA KJIETKH, UX OnoJioruyeckas pojib. Poiib KaTHOHOB ¥ aHMOHOB B KJIETKE.



Oprannueckue BellecTBa KIETKH. buonormdyeckue mnoauMepbl. benkn. AMHHOKHMCIOTHBIA
coctaB OenkoB. CTpyKTyphl OenkoBoi monekynbl. [lepBudnasi cTpykTypa Oejka, MenTHaHas CBS3b.
Bropuunas, TpetuuHasi, ueTBepTUUHas CTpyKTyphl. [lenatypanus. CBoiicTBa 6enkoB. Kinaccudukarus
6enkoB. buonornueckue ¢pyHkuuu 6eaKkoB. [Ipuonul.

YrneBoapl. MoHOcCaxapuabl, JUCaxapujibl, OJUTOCAXapuabl U mojucaxapuabl. OOmuid miaH
CTpOEHUS U (PU3MKO-XUMHUYECKHE CBOMCTBA yrieBoA0B. bronornyeckue GyHKIMU YTII€BOIOB.

Jlummuaer. T'uapodunsHO-THAPOGOOHBIE cBoMicTBA. Kiaccudukanus mumunos. Tpuriuiepusl,
dbochomunuapl, BOCKH, cTepounabl. buonornueckue ¢yHkiuu nunuaoB. OOmme CcBOHCTBa
OHMOJIOrMYeCKIX MEMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAaMO3aMbIKaHHUIO, TOTYPOHUIIAEMOCTb.

HyxneunoBbie kuciorel. JJHK u PHK. Crpoenune HyknenmHoBbix kucnor. HykieoTuusbl.
[Mpuntun  komrmuiementapHoctu. IlpaBuno Yapradda. Crpykrypa [JHK — nBoitHas crumpainb.
Mecronaxoxnaenue u 6nonorndeckune ¢pynkuuu JJHK. Buast PHK. @ynkuuun PHK B kietke.

Crpoenne Monekysbl AT®. Makposprudyeckue cBsisu B Mosekyje AT®. buonorumyeckue
¢yakimn  AT®. BoccraHOBICHHBIE  TEpEeHOCUMKH, WX (yHKOMM B KIeTKe. J[pyeue
nykaeosuompugocgpamor (HT®). CexenupoBanue J[HK. Memoowr cenomuxu, mpanckpunmomuxu,
npPOMeoOMUKU.

CrpykrypHass Ouojorusi: OuOXMMHUYECKHMe W OWOPU3NYECKHE HCCIeNOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHOU CTPYKTYpbI OMOMoneKyn. Mooderuposanue cmpykmypul u QyuKyuii OUOMONeKy1 U
ux xomniexcos. Komnviomepuulii ousaiin u opeanudeckuti cunmes OUOMONEKYI U UX HENnpUpoOHbIX
aHano208.

JdemoHcTpanuu

IMoptpersr: JI. [lonunr, Jx. Yorcon, @. Kpuk, M. VYunkunc, P. ®panxiun, ®. Coanrep, C.
[Ipy3unep.

Huarpammsl: «PacrpeneneHne XuMAYECKUX AJIEMEHTOB B HEXXUBOW NpHUpoae», «Pacnpenenenue
XUMUYECKUX 3JIEMEHTOB B JKUBOW MTPUPOEL».

Tabnuuel u cxemsl: «Ilepuonnyeckas Ta0nIMIIa XUMHUUYECKHUX 3JIEMEHTOBY, « CTPOEHHE MOJIEKYJIbI
BOJB», «BemecTBa B coctaBe opraHu3MoB», «CTpoeHrne MONeKylbl 0enka», « CTpyKTypbl OelIKoBOU
MoJIeKYJIbD», «CTpoeHHEe MOJIEKYJ YIJIeBOAOB», «CTpoeHHe MOoJeKys IununoBy, «HykienHoBbie
KHUCIIOTBDY, «CTpoeHne MoJjekyiasl ATD».

ObopynoBaHue: XUMUYECKasi IOCy1a 1 000pyJOBaHHE.

JlaGopaTopHas pa6ora «OOHapykeHue OEIKOB C TOMOIIbIO KAUeCTBEHHBIX PEAKLIUID».

JlaGopatopnas pabora «VcciegoBaHne HYKIEUHOBBIX KHUCJIOT, BBIICIEHHBIX H3 KIETOK
Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune 1 pyHKUMH KJIETKH

Tunel KIETOK: JyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-(pyHKIIMOHAIBHEIE
00pa3oBaHMs KICTKU.

Ctpoenue mpokapuoTHueckoi kieTku. Kierounas ctenka Oakrepuil m apxeil. OcoGeHHOCTH
CTPOCHHUS TeTepOTPO(PHONH M aBTOTPOGHOM MPOKAPHUOTUUYECKHUX KIETOK. MecTo M pOjb MPOKApUOT B
OMOIIeHO3aX.

Ctpoenne u (QYHKIIMOHHPOBAHHE OJyKapHOTHUECKOW KieTkH. IlmasmaTtudeckas memOpaHa
(mmasmanemma).  CTpykTypa  IUTa3MaTHUecKod  MemOpaHbl.  TpaHCIOPT  BEHIECTB  4Yepe3
IJIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHbIM (muddys3us, obneruéHnas auddysusi), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponunaemocts MmemOpansl. Pabota Hatpuii-
KaJIMEBOr0 Hacoca. DHIOLUTO3: MUHOUUTO3, ¢harounuto3. Jk3ouuto3. Knertounas crenka. CTpykrypa u
(YHKINU KIETOYHON CTEHKU PACTEeHHUM, TPHOOB.

Huronmazma. I{uto3onb. Lurockener. JIBmkenwe wnurorminazMmbl. OpraHouabl  KIETKH.
OnHOMEMOpaHHBIE OPTraHOWABl KIETKU: JHiormnazMarudeckas ceth (DIIC), ammapar [Nombmxwy,
JU30COMBI, MX CTpoeHue U QyHKIMU. B3auMOCBsA3b 0lTHOMEMOpaHHBIX OPraHOUA0B KieTku. CTpoeHue



TPaHYJSIPHOTO peTHKyIyMa. Mexanusm nanpasnenus o6eaxos ¢ IIIC. CuHTe3 pacCTBOPUMBIX OEITKOB.
Cunte3 KiIeTOYHbIX MeMOpaH. [mankuii (arpaHyJsIpHBIA) SHAOIUIA3MATHYECKUI PETHKYIyM.
CekperopHass ¢yHkuus anmapata [onbmxu. Moougurkayus 6eakoe 6 annapame [ onboicu.
Copmuposka benxog 6 annapame I onv0xcu. TpaHCHIOPT BELIECTB B KJeTKe. Bakyonn pacTUTENbHBIX
kietok. Kierounsrii cok. Typrop.

ITomyaBTOHOMHBIE ~ OpPraHOMJIbI  KJIETKU: MWTOXOHAPUM, IUIacTUAbl.  [Ipoucxoowcoenue
mumoxonopuii u naacmuo. Cumouoeenes (K.C. Mepeoackosckuii, JI. Mapeynuc). Ctpoerue u QyHKITUH
MUTOXOH/ApUA M Tu1acTua. [lepBUYHBIE, BTOPUYHBIE U CJIOXKHBIE IIACTUABI (POTOCHHTE3UPYIOLINX
AYKApHOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JIEMKOIIIACTHI BHICIITUX PACTEHUM.

HememOpannbie opranouisl kiaetkn CTpoeHue U GyHKIUH HeMEeMOpaHHBIX OPTaHOHUIOB KIIECTKH.
Pubocomel. [lpomeosxcymounvie ¢unamenmol. MUKpODUIAMEHTBI. AKMuHOBble MUKPODUIAMEHTNDL.
MplmIeyHbIe KIETKH. AKMUHOBble KOMNOHEHMbL HeMblileuHbIX KiemoK. Mukpotpyoouku. Kierounsiid
ueHtp. CTpoeHue U ABW)KEHUE KI'YTHKOB M pecHUYeK. MUKpOTpyOOUKHM HHUTOIUIa3Mbl. LleHTprob.
Benxu, accoyuuposannvle ¢ mukpogunamenmamu u muxpompyoouxkamu. Momopuvie 6enxu.

Snpo. O6onouka s11pa, XpOMaTHH, KapUOIJIa3Ma, SJIPBIIIKU, X CTPOEHUE U PYHKIMU. S aepHbIi
OenkoBbIi  MaTpuKc. I[IpocTpaHCTBEHHOE pACHOJIOKEHHE XPOMOCOM B HWHTEp(a3zHOM  sipe.
Dyxpomamun u eemepoxpomamur. berku XpomMaTHHa — TUCTOHBL. JJuHamuka s0epHou 00010YKU 6
mumo3e. fHoepuwviil mpancnopm.

Knerounsie BkmtoueHusi. CpaBHHUTENbHAS XapaKTEPUCTHKA KIETOK JYKApUOT (PacTUTENBHOM,
KUBOTHOM, TpUOHOM).

JdemoHcTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuusl u cxembl: «CTpoeHHE SYKAPUOTHUECKON KIETKH», «CTpOeHHEe KUBOTHOU KIIETKHY,
«CTpoeHne  pacTUTEIbHOW  KieTKW», «CTpoeHne  MHUTOXOHIApuM», «Aapo», «CrpoeHue
IIPOKAPUOTUYECKOHN KIIETKM.

ObopynoBaHHe: CBETOBOW MHKPOCKOI, MUKpOIMpENapaTbl pacTUTEIbHBIX, KUBOTHBIX KJIETOK,
MHUKpOIpenapaTsl 0aKTepHaabHbIX KIETOK.

JlabopaTopnasi padora «/3ydeHne cTpoeHUs KJIETOK Pa3IUIHBIX OPraHU3MOB).

IIpakTnyeckas padora «/I3yyeHue CBOWCTB KJIETOYHOH MEMOpPaHBD».

JlabopaTopnasi pabora «lcciemoBanme IUTa3MoONM3a MW ACIUIA3MOJIM3a B PACTHUTEIIBHBIX
KIIETKaX».

IIpakTuyeckas padora «/3yueHue ABMKEHUS HUTOIIA3MbI B PACTUTEIBHBIX KIETKaX».

Tema 6. O0MeH BellecTB M NIPpeBpPalllecHNE JHEPTUH B KJIETKe

AccuMWISIIMSL M JUCCUMWIALIMSA — JIBE€ CTOPOHBI MeTaboiu3ma. Tumbl OOMeHa BEIIECTB:
aBTOTPOQHBII U TreTepoTpOodHBIH. YdacTHe KHCIOpOoAa B OOMEHHBIX Mpoleccax. DHEpreTuyeckoe
obOecrieueHue kieTku: mpeBpamieHrne AT® B oOMeHHBIX mporeccax. DepMEHTATUBHBIN XapakTep
peakiuii KJIeToYHoro Mmerabonu3ma. DepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXAaHHU3M JICHCTBHUI.
Kodepmentsl. OTnuunst pepMEHTOB OT HEOPTAHUYECKUX KaTalln3aTopoB. benku-akTuBaTophl U OeIKu-
MHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEaKIUil OT pa3InYHbIX (PaKTOPOB.

[lepBuyHBIi CHUHTE3 OpraHMYECKHX BeHeCTB B KieTke. DorocuHte3. AHoxcucenHwvii u
oKcuzenuwili pomocunmes y baxkmepuii. Ceéemocobuparowjue nuemMeHmsl U NUSMeHMbl PeaKyuoHHO20
yenmpa. Ponb xyoporuiactoB B mporuecce potocunTeza. CBeToBast U TeMHOBast pa3pl. Pomoodvixanue,
Cz., C4 u CAM-munwvt ghomocunmesa. llponykTuBHOCTH PoTOoCHHTE3a. BrinsHue pa3nndHbix GakTopoB
Ha CKOpPOCTh (poTocuHTe3a. 3HaUCHUE (POTOCHHTE3A.

XemocunTe3. Pa3HooOpa3ne OpraHu3MOB-XEMOCHHTETHUKOB: HUTPpUDUIUPYIOIIUE OaKTepHH,
xKele300aKTepun, cepobaKTepru, BOJIOPOIHbIE OaKTepuu. 3HAaUeHHUE XEeMOCUHTE3a.

AHa’poOHble OpraHu3mbl. Buzasl Oposkenus. IIponykTel Opok€HHMS W HMX MCIOJIb30BaHUE
4elI0BEKOM. AHa3pOOHBIE MUKPOOPTaHU3MBI Kak 00bEKThI OMOTEXHOJIOTUU U BO30OYAUTENH OOIe3HE.



AspoOHBIE OpraHU3MBl. JTallbl YHEpreTHIeckoro oomeHna. [loaroroBurensuerit otam. [ nmukonus
— OECKHUCIIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonoruueckoe okucieHue, WIM KIETOYHOE JbIXaHWe. Poiab MHUTOXOHApPUN B Ipoleccax
Ouosiornyeckoro okucienus. Lukanueckue peakiuu. OxucnutensHoe GochopunupoBanue. Iuepeus
Membpannoeo  epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunmasol.
[IpeumymiectBa a’poOHOrO TYTH OOMEHa BEIIECTB IMepel aHadpoOHbIM. O((HEeKTUBHOCTH
SHEPTETHYECKOro OOMeHa.

JdeMoHcTpanuu

[Toptpetsr: Ix. Ilpuctou, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutyenn, . A. 3aBap3uH.

Tabmumer u  cxembl: «DotocuHTe3», «DHepreTndeckuii obmen», «buocuHTe3 Oenkay,
«Ctpoenue pepMeHTa», « XEMOCHHTES).

ObopynoBaHHe: CBETOBOM MHKpPOCKOM, OOOpPYIOBaHHE JUIsl MPUTOTOBIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopHasi pa6ora «/3ydeHue KaTaquTHYECKONW aKTMBHOCTH (PEpMEHTOB (Ha IMpuMepe
aMuJIa3bl WIK KaTauxas3sl)y.

JlabopaTopHas pabora «lI3ydyeHue pepMEHTAaTUBHOTO pacllereHHUs MMEePOKCHIa BOJOpO/Ia B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHasi paboTa «CpaBHeHHE TPOIecCOB (DOTOCHHTE3a U XEMOCHUHTE3a.

JlabopaTopHasi padota «CpaBHEeHHE TTPOLIECCOB OPOKEHUS U JBIXaHUSD.

Tema 7. Hacnencreennass uHgopManus U peajqu3anus eé B KiIeTke

Peakiiun matpuyHoro cunTe3a. [IpUHIMII KOMIUIEMEHTApHOCTH B PEAKIHUAX MATPUYHOTO
cuHTe3a. Peanusanus HacneACTBEHHOM wuHpopMmanuu. [eHeTHYecKuil KoJa, €ro CBOMCTBa.
Tpanckpununsa — wmartpuunblii cuHte3 PHK. IIpuHOuMnel TpaHCKpHUIIIMKM: KOMIUIEMEHTapHOCTb,
aHTUIAPAJUIETBbHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou Kiemke.
Hexooupyrowue PHK.

Tpancnauus u e€ stanbl. Yyactue TpaHcnoptHelx PHK B Ouocunreze Oenka. VYcnoBus
6uocunTe3a 6enka. KonupoBanue amuuokuciot. Poib pubocom B Onocunrese Oenka.

Cogpemennvie npedcmagnenus o cmpoeHuu cerog. OpraHuszanusi TeHOMa Yy MTpPOKApUOT U
syKapuoT. Perynsuus akTUBHOCTU T'€HOB Yy mHpokapuoT. ['unoreza omnepona (®P. XKaxo0, XK. Mano).
Monexynaprvie mexanuzmvl dKcnpeccuu 2eHo8 y aykapuom. Pone xpomamuna 6 pezynayuu pabomol
2eHos. Perymnsnys 0OMEHHBIX MTPOIIECCOB B KieTKe. KieTouHbIi roMeocTas.

Bupycel — HekieToyHble (GOpPMBI KH3HU M OOIUraTtHele mapasuTbl. CTpOeHHE MPOCTHIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusnennsviii yuxkn JHK-cooepocawux eupycos,
PHK-cooepocawux supycos, bakmepuogazos. Obpamunas mpancKkpunyus, pesepmasa, uHmezpasd.

BupychHbie 3aboneBanus 4enoBeka, KuBOTHBIX, pactenuid. CIIN/, COVID-19, conmanpabie 1
MEIULUHCKUE TPOOIIEMBI.

buoungpopmamura: unmecpayus u aumanuz oOonvwux maccusos («bigdata») cmpyxmypHvix
ouonocuueckux oaumvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie QyHKyuu
benxos. Cnocodovl 00cmasKu 1eKapcma.

JdeMoHcTpanuu

[Toptpetsi: H. K. Konbios, 1. 1. iBaHOBCKui.

Tabnuub! u cxemsl: «brocunres 6enkay, «I'enernueckuit koay, «Bupyce», «bakrepuodarmy.

IpakTnyeckas padora «Co3naHue MOICIH BUPYCa.

Tema 8. ’/Ku3HeHHBbIN UK KJIETKH

Knerounslii nuki, ero nepuonsl u perymsauus. Uarepdaza u muto3. OcoO0EHHOCTH TPOIECCOB,
nporekaomux B uHTepdasze. [loaroroBka  KIeTKM K  JIeJCHHWIO.  [IpecHHTeTHUYECKHU



10

(MOCTMUTOTUYECKHI), CHHTETUYECKHUH W TOCTCHUHTETUYECKUI (MPEMUTOTUYECKUH) MEPHOIBI
uHTEepda3bl.

Martpuunsiii cunte3 JIHK — permmkanusd. [Tpuanune! perumkanun JITHK: xoMmeMeHTapHOCTS,
MOJIYKOHCEPBATUBHBIA CUHTE3, aHTUMapauielbHOCTh. Mexanusm perumkanuun JIHK. Xpomocomsl.
Ctpoenue xpomocoMm. Temomepsl W TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapHOTHIL.
JIMTUTONTHBIN U TaTIONIHBIN HA00pEI XpOMOCOM. ["'oMOIOru4HbIE XpPOMOCOMEIL. [10JI0BBIE XPOMOCOMBI.

Henenune kimetkn — muto3. Ctagum MHUTO3a M MPOUCXOMASIINE B HUX Ipolecchl. TUmsl MUTO3a.
Kapuokunes u nurtoknHes. buosornueckoe 3HayeHuE MUTO3A.

Perynsuus MmutoTHdeckoro nukia kiaetku. [Iporpammupyemast kierounas rudesb — anomnTos.

Knerounoe sapo, XpomMocoMmbl, (PyHKIMOHaJIbHAash TE€HOMHUKA. Mexanuzmvl nponughepayuu,
ougpepenyuposku, cmapenus u eubeau kiemox. «l{ugposas wnemka» — OuourHgopmamuyecxkue
Mooenu YYHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpanuu

Tabmuuet u cxembl: <« KU3HEHHBIM [HKI KICTKH», «Muto3», «CTpoeHHE XpoMOCOMY,
«Pemmukanms JTHK».

OO6opynoBaH#e: CBETOBOM MUKPOCKOI, MUKpOnpenapaTsl: «MHUTO3 B KJIETKaX KOPEIIKa JTYKa.

JlaGopaTtopnas padora «/3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTopHas padora «HaGmoneHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX

MHKPOIIpETiapaTax).
Tema 9. CTpoenue u pyHKIMH OPraHu3MoB
buonoruueckoe pasHooOpasue OpPraHU3MOB. OnHOKIJIETOYHBIE, KOJIOHHAJIbHBIE,

MHOTOKJIETOYHbIE OPTAaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U )KU3HEAEATENbHOCTH OJJHOKJIETOYHBIX OpraHn3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPUObI, OJHOKJIETOYHBIE BOJOPOCIH, APYrHe NPoTUCThl. KoloHNaIbHbIE OPraHU3MBbI.

B3aumocBs3p 4acTeli MHOTOKJIETOYHOIO OpraHusma. TKaHM, OpraHbl M CHCTEMBI OPraHOB.
OpranusMm Kak enuHoe ueioe. 'omeocras.

Tkanu pacteHuid. Turnbl pacTUTENbHBIX TKaHEHl: oOpa3oBaTelibHAsl, MOKPOBHAs, MPOBOASIILIAL,
OCHOBHas, MexaHuueckas. OcOOEHHOCTH CTpoeHUs, QYHKIUI U pacrlojOKeHUs TKaHEeHd B opraHax
pacTeHuN.

TkaHU KUBOTHBIX M uejoBeKa. THIMbl KUBOTHBIX TKaHEW: SMUTEIHANIbHAS, COCAMHUTEIbHAS,
MbllIeyHasi, HepBHasi. OCOOEHHOCTH CTpOeHUs, (YHKIMHA M PpacHOJOXKEHUsS TKaHeW B OpraHax
KMBOTHBIX U Y€JIOBEKA.

Opranpl. BereraTuBHble U I'€HEPATUBHBIE OpraHbl pacTeHUi. OpraHbl U CHCTEMBI OpPIaHOB
KMBOTHBIX U 4ea0BeKa. DyHKIUU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranusmoB. Kapkac pacteHuidl. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOUHBIX
KUBOTHBIX. HapyXHbIi1 1 BHyTpeHHU ckeyieT. CTpOeHUEe U TUIIbI COCIMHEHUSI KOCTEH.

JIBIDKEHHE OpraHu3MOB. [IBM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIIHOE, JKI'YTHKOBOE,
pecHuYHOE. /[IBMKCHME  MHOTOKIETOYHBIX  PACTCHMM: TpPONM3MBI W  HAcTHH. JIBUKeHUe
MHOTOKJIETOYHBIX XMBOTHBIX M YeJOBEKa: MbIlIeyHas cuctema. Pednexc. CkeneTHbIE MBIIIIBI U UX
pabora.

ITutanne opranuzmoB. IlormomeHue Boxbl, YIVIEKHCIOrO ra3a M MHHEPAJIBHBIX BEIIECTB
pactenussmu. [Iutanue XUBOTHBIX. BHYTpUIOIOCTHOE M BHYTPHUKIETOYHOE nuieBapeHue. Ilutanue
II0O3BOHOYHBIX JKMBOTHBIX. OTAENbl NHILEBAPUTENIBHOIO TpakTa. IluieBapUTENbHBIE JKEE3bI.
[InmeBapuTenbHas CUCTEMA YEJI0BEKa.

Jlpixanne opranm3moB. Jlpixanue pacteHwid. Jlpixanue >xuBOTHBIX. Juddysus razoB uepes
noBepxHOCTh KieTkH. KoxkHoe npixanue. JlpIxatenpHas mHoBepXHocTh. JKabGepHoe U J€royHoe
nbpixaHue. /[pIxaHue MO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS



11

JETKHX MTO3BOHOYHBIX KUBOTHBIX. JlpIXaTeIbHAs CHCTEMA YeJIOBEKa. MeXaHN3M BEHTWISALMY JIETKUX Y
NTHIl U MIIEKOUTAIOMUX. Perynsuus apixanus. [lprxarenbHbie 00bEMBI.

TpancnopT BemECTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBI paCTeHHN. TpaHCIOPT BEIIECTB Y
*UBOTHBIX. KpoBeHOCHas cucreMa n e€ opranel. KpoBeHOCHas cucTeMa MO3BOHOYHBIX >KMBOTHBIX U
yenoBeka. Ceppue, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum kpoBooOpaiieHHs. DBOIIOLHMOHHBIE
YCIIO)KHEHHS CTPOEHHUsI KPOBEHOCHOW CHCTEMBbI IO3BOHOYHBIX XHMBOTHBIX. Pabora cepama u eé
perymsius.

Beinenenue 'y opranusMoB. Beigenenue 'y pacreHuil.  BblaeneHue y  JKHBOTHBIX.
CoxpartutenbHble Bakyonu. Opransl BelaeneHus. GuibTpanus, ceKpenus 1 00paTHOE BCachIBAaHUE KaK
MEXaHU3MBbl padOThl OpPraHoB BblieNeHUS. CBs3b IMOJIOCTH Teja C KPOBEHOCHOW M BBIAEIUTEIBHOU
CUCTEeMaMM. DBplneneHne y TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Ilouku. Ctpoenne wu
¢dyHkunonupoBanue Heppona. OOpazoBaHHE MOYH Y UEIOBEKA.

3ammra y OpraHu3MoB. 3allluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil M LHUCTHI
MIPOCTEHIINX. 3alUuTa y MHOTOKJIETOUHbIX pacTeHui. KyTtukyna. CpeacrBa nacCUBHON M XUMHUYECKOM
3amuThl. OUTOHLIMIBIL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M MX IMPOM3BOJHBIC. 3alllTa OpraHU3Ma OT
oone3neil. UIMmyHHas cucteMa 4denoBeka. KiieTouHbI ¥ TYMOpPaJIbHBIH HMMYHUTET. BpoxXaEHHBIN 1
PUOOPETEHHBIN crienupuUYecKuii UMMYHUTET. Teopusi KIOHaJbHO-celeKTUBHOro mMmyHurera (II.
Opnux, ®. M. bepner, C. ToneraBa). BocnanuTensHble OTBETbl OpraHu3MoB. Ponb BpoXAEHHOTO
MMMYHHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

Pa3npaxuMocTh U peryysinus y opranu3moB. Pa3npakxuMocTh y OJHOKJIETOYHBIX OpraHU3MOB.
Takcucel. Pa3npakuMoCTh U peryJisinus y pacTeHui. POCTOBBIE BEIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryisius y >kMuBOTHBIX. HepBHas cuctema u e€ OTaensbl.
DBOJIOIMOHHOE YCJI0XHEHUE CTPOEHMSI HEPBHOM CHCTEMBbI y KUBOTHBIX. OTIEIbl TOJIOBHOTO MO3ra
MIO3BOHOYHBIX KHUBOTHBIX. Pediexkc u pedraexTopHas ayra. bezycioBHble U yCIOBHBIE pe(IeKChI.

'ymopanbHas perynsiuus W OSHIAOKPHHHAs CHCTEMa >KMBOTHBIX M 4esnoBeka. JKenessl
SHJOKPUHHOU CHUCTEMBI U UX F'OPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBSA3b HEPBHOU U DHJIOKPUHHOMN
cucteM. ['unoranamo-runodusapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos..

Tabmuupr u  cxembl: «OJHOKIETOYHBIE BOJOPOCHN», «MHOIOKIETOUHBIE BOJIOPOCIHY,
«baktepun», «lIpocreimmue», «Opranbl IBETKOBBIX pacTeHUi», «CHCTEMBI OPraHOB MO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHEee CcTpoeHue HaceKoMbIX», «TkaHu pacreHui», «KopHeBble CHCTEMBD»,
«Ctpoenne crebms», «CTpoeHHe JMCTOBOW IJIACTUHKNY, « TKaHW KUBOTHBIX», «CKENeT 4eloBeKay,
«IInmeBapurenpHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenpHas cucremay», «HepBHas
cucrema», «Koxa», «Mpleunas cucrema», «BoiaennrenbHas cuctema», « JHIOKPUHHAS CHCTEMay,
«Ctpoenue Mple», «MMmmyHuteT», «KumeunononoctHele», «Cxema NHUTaHUS PaCTEHUID,
«KpoBeHOCHBIE CHCTEMBI ITO3BOHOYHBIX JXKUBOTHBIX», «CTpoeHue ruapb», «CTpOCHHE IUIAHAPUUNY,
«BHyTpeHHee cTpoeHHe T0KAEeBOro 4epBsi», «HepBHas cuctema prid», «HepBHas cucreMa JISTyIIKn,
«HepBHas cucrema mnpecmblkaronmxcs», «HepBHas cucrema nruny», «HepBHas —cucrema
MIIEKOMTUTAOINX», «HepBHast cuctema uenoBekay, «Peduekcy.

OOopynoBaHMe: CBETOBOM MMKPOCKOI, MHUKpOIpenapaTbl OJHOKJIETOYHBIX OpPraHU3MOB,
MHUKpOIIpenapaTsl TKaHEW, PaKOBHHBI MOJUIOCKOB, KOJUIEKIIMM HACEKOMBIX, HIVIOKOXKUX, JKUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTEHWUH, repOapuu pacTeHUH pa3HbIX OTIENOB, BIAXKHbIE IpenapaThl
KMBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEIOBEKa,
o0opyoBaHuE Ul AEMOHCTPALMU MOYBEHHOTO W BO3JIYIIHOIO NMHUTaHHs PACTEHWH, pacIleIuIeHUs
KpaxMana U OeNnKOB Moj JeHcTBHEM (EepMEHTOB, O0OPYJOBAaHUE IJIsI JIEMOHCTPAI[MH OIBITOB IO
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M3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeIbHbBIX JBM)KEHUH, MOJEIU T'OJOBHOIO
MO3Ta pa3jJuvHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHne TkaHel pacTCHUIN.

JlabopaTopHasi padora «/3yueHne TkaHeN KUBOTHBIX).

JlaGopaTtopnas padora «/3yueHne opraHoB IBETKOBOTO PACTCHHUS».

Tema 10. Pa3MHoOKeHHe M pa3BUTHE OPTraHU3MOB

dopMbI pa3MHOKEHHUS OpPraHW3MOB: Oecrioyioe (BKJIIOYasi BEr€TAaTHBHOE) W TOJIOBOE. Bujb
0ecIoyIoro pa3sMHOKEHUS: IOYKOBAaHHUE, CIIOPYJIALHUS, pparMeHTalus, KIOHUPOBAHHUE.

[TonoBoe pazmuoxkenue. [lonoBbie kieTku, win ramersl. Meios. Ctaauu meiosa. [loBenenue
XpoMocoM B Meno3se. Kpoccunrosep. buonornyeckuii CMbICI MEH03a U TIOJIOBOTO Iporecca. Meno3 u
€ro MeCTO B ’KM3HEHHOM LIUKJIE OPTaHU3MOB.

IIpen3aponpiieBoe passutHe. 'amerorenes y >kuBoTHbIX. [losnoBeie kene3pl. OOpazoBaHuEe U
pa3BUTHE NOJIOBBIX KiIeTOK. CiepmaroreHes u oorenes. CTpOeHHUE MOJOBBIX KIETOK.

OmonoTBOpeHHe W 3MOpHOHANIbHOE pa3BUTHE KHUBOTHBIX. CHOCOOBI OMIOIOTBOPEHUS:
HapykHoOe, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOpHONOTHS — HaykKa O pPa3BUTHHU
opraHu3MoB. Mopgoeenes — o0Ha u3 enaswvix npobdnem smopuonocuu. Konyenyus mopghocernos u
mooenu mopgoeenesa. Cragun >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe Jarymkn). Jpobnenue. Turbr
apobnenus. /Jemepmunupoeantnoe u HeodepMunuposarmoe opobaenue. bracmyna, muner Onacmyn.
OcobeHHOCTH APOOIICHUS MIICKOTIUTAIOIINX. 3apPOIBIIIEBHIC TUCTKH (TacTPyJISALus ). 3aKiiaJKa OpraHoB
W TKaHeWd M3 3apoAbIIIEBHIX JHCTKOB. B3auMHOE BIMsSHME 4YacTell pa3BHBAIOLIETOCS 3apojbllia
(oMOproHaIbHAS MHIYKIMSA). 3aKiIafKa IUIaHa CTPOCHHS >KHUBOTHOTO KaK PE3yNbTaT MEPapXUIECKHX
B3aMMO/JICHCTBUIl reHOB. BrusiHue Ha SMOpHOHANIBHOE pa3BUTHE Pa3IUYHBIX (PAKTOPOB OKpYKaroIIen
CpEJIbI.

Poct u passurue xuBoTHBIX. [locTamOpuonanbHelii nepuon. IlpsMoe u Hempsimoe pa3BHUTHE.
Pa3Butne ¢ Mmetamop(030M y 6€CII03BOHOUHBIX M IO3BOHOYHBIX KUBOTHBIX. brosornueckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO Pa3BUTHSI, UX PACIPOCTPAHEHHUE B MpUpoJie. THUIIbI pocTa KUBOTHBIX. DaKTOPBI
PEryJsiiuM poCTa >KUBOTHBIX U yesoBeka. CTaJuu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U
yenoBeka. [lepuonpl oHTOreHe3a yenoBeka. CTapeHne U CMepTh Kak OMOJIOTHYeCKHE MPOLIECCHI.

PasmuHoxenue u pasButhe pacteHuil. I'ametodur u cnopodur. Meiio3 B KU3HEHHOM IIMKIIE
pactrenuii. O6pa3oBanue crnop B mpouecce Mmeno3a. ['amerorenes y pacrenuil. OmiogoTBOpeHHE U
pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. JIBOHHOE OIUIONOTBOPEHUE Yy LBETKOBBIX PAaCTCHHM.
OOpa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI peryIsiiuyd OHTOTEHE3a Y PACTEHUM U dKUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsi: C. I'. Hapammun, X. llIneman.

Tabmuupl M cxembl: «BereraTuBHOE pa3MHOXEHHE», «THUMBI 0ecrosoro pa3MHOKCHHUS,
«Pa3MHOXeHHEe XmaMuUIOMOHANbD», «Pa3MHOXkeHue 3BrieHb», «PazMHOkeHHEe ruapsD», «Meiosy,
«Xpomocombl», «l'amerorenes», «CTpoeHHME AMLIEKIETKH U cIepMaro3onaa», «OCHOBHBIE CTaIuU
oHTOreHe3a», «lIpsiMmoe u Henpsamoe pazBuTue», «PazBuTue mMalckoro xyka», «Pa3Butue capaHum,
«Pa3BuTne nArymkn», «J{BOoHHOE OIUIONOTBOPEHUE Y IIBETKOBBIX pacTeHMiD», «CTpoeHHE CeMsH
OJIHOJOJIBHBIX W JIBYJIOJIBHBIX PAacTeHUi», «KM3HEHHBIM LMK MOPCKOW KamycTbl», «KHW3HEHHBII
LUK MXay, « KU3HEHHBIN TUKII MATOPOTHUKAY, «KU3HEHHBIN LUK COCHBDY.

O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl SHIEKICTOK U CIIepMaTO30UI0B,
Mozenb «[{UKIT pa3BUTHS JISATYLIKI.

JlaGopatopnas  paGora «l3yueHwe CTpoeHHS  TOJIOBBIX  KJIETOK Ha  T'OTOBBIX
MUKpOIIpenaparax».
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IIpakTnyeckass padora «BpIABIEHHE NPU3HAKOB CXOJCTBA 3apPOABIINICH MO3BOHOYHBIX
KUBOTHBIX».

JladopaTopHasi padora «CTpoeHre OpTraHOB PA3MHOXKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAyKa 0 HACJIEJACTBEHHOCTH U M3MEHYHMBOCTH OPraHM3MOB

Hcrtopusi cTaHOBIICHUS W Pa3BUTHS TeHETHKU Kak Hayku. Padotel I'. Mengens, I'. ne ®puza, T.
Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Paborst H. K. Kombmoma, H. W.
BasunoBa, A. H. bemosepckoro, I'. JI. Kapmeuenko, FO. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE MOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJJIEIbHBIE TEHBI,
albTepHATUBHbIE INPU3HAKU, JOMHUHAHTHBIM M PELECCUBHBIM IMPU3HAK, TOMO3UI0Ta, IE€TEPO3UroTa,
qucTas JUHUS, THOpHUIbI, TeHOTHMN, ¢eHoTurl. OCHOBHBIE METOJbl M€HETHKH: THOPUIOIOTHYECKH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKU.

JdemoHcTpanuu

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®wmmuenko, H. B. TumodeeB-PecoBckmid.

Tabmuiel u cxembl: «MeToIbl TeHETHKNY, «CXEeMBI CKPEIIUBAHUS.

JlabopaTopHasi padora «/[po3oduina kak 00bEKT TCHETHICCKUX HCCIICTOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemnuBanue. [lepBorii 3akoH MeHmenss — 3aKOH eauHO0Opasus TuOpuI0B
nepBoro mnokoJieHus. [IpaBuno nomuHupoBaHus. BTopoi 3akoH MeHnenss — 3aKOH pacIleIuICHUs
npu3HakoB. [{utonornueckre OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ umoresa 4ucTOThH raMer.

Ananusupyromee ckpeunBanue. [IpoMexyTodHslli XapakTep HacienoBaHus. Pacmerienue
MIPU3HAKOB MPU HETIOJIHOM JIOMUHHUPOBAHUHU.

Jurubpuanoe ckpeniuBanue. TpeTtuil 3akoH MeHenss — 3aKOH HE3aBHUCHUMOTO HACJICIOBAHMS
npu3HakoB. L{uTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS.

Cuemiennoe HacnenoBaHue mpusHakoB. Paboter T. Moprana. CremieHHOE Haclie0BaHUE
I€HOB, HapYyIICHHUE CLUEIUICHUS MEXAYy T€HaMU. XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH.

I'enetuka mnosia. XpOMOCOMHBIM MEXaHU3M OIpeAeNieHUusl Moia. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHbIi nojl. ['eHeTnyeckast CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CIEIIEHHBIX C I1OJIOM.

l'enotun xak wenoctHass cucteMa. [lneloTponuss — MHOKECTBEHHOE JIEMCTBUE TIeHa.
MHOKeCTBEHHbIN ajuienu3M. B3anMoeicTBue HeauienabHbIX TeHOB. KoMIIIeMEeHTapHOCTh. DMNUCTa3.
[Tonumepus.

['eHeTnueckuii KOHTpPOJIb Pa3BUTHS  PACTEHHMM, >KMBOTHBIX UM  YEJIOBEKa, a TakKxke
(U3HONIOTMYECKUX MPOILIECCOB, MOBEACHUS M KOTHUTUBHBIX (pyHKuImiA. ['eHeTHUeckre MeXaHU3MBbI
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEHCTBHS «XO3fMH — Mapa3uT» M «XO3AUH — MHUKPOOHOMY.
['eneTnyeckue acieKThl KOHTPOJIS U U3MEHEHHs HACJICCTBEHHONW MH(OPMAIIMK B TTIOKOJIEHUSIX KIETOK
Y OpraHU3MOB.

JdeMoHcTpanuu

[Toptpetsi: I'. Menaens, T. Mopras.

Tabmuupr u cxembl: «llepBeiii ¥ BTOpoil 3akoHbl Menaens», «Tperuii 3akoH MeHnemns,
«Ananusupymomiee ckpemuBanuey, «Henomnoe noMuHupoBaHue», «CUEIUIEHHOE HAaCIeqOBaHUE
MPHU3HAKOB y JApo30oduibly, «leHetnka mona», «Kapuorum uenoBeka», «KapwoTtunm apo30QIibD,
«Kapuotun ntunel», « MHOKECTBEHHBIN allieau3m», « BzaumoaencTBue reHoBy.

O6opynoBaHue: MoOJeIb IS JAEMOHCTPAllMd 3aKOHOB €JIMHOOOpa3uss THUOPUIOB TIEPBOTO
MOKOJIEHUS] M paACUICIUICHUs] TMPU3HAKOB, MOJENb U1 JEMOHCTPAallMM 3aKOHAa HE3aBHCUMOIrO
HacJe0BaHUsl TMPU3HAKOB, MOJENb MJIsi JEMOHCTPAIlMU CIEIJICHHOTO HACJEeJIOBaHMS MPHU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoIpenapar: «/Ipozodumar.
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IIpakTuueckasi padora «l3ydyeHue pe3yabTaToOB MOHOTHOPHUAHOTO CKPEIIMBAHUS Y
IPO30(PUITBD).

IIpakTuyeckasi padora «3yueHue pe3ynbTaToB TUTHOPUIIHOTO CKPEUTUBAHUS Y APO30(DHIIBI.

Tema 13. 3akoHOMepHOCTH M3MEHYMBOCTH

B3aumopeiictBue reHoTtunma W cpenbl npu  popmupoBaHuM peHoTurna. M3MEHYHBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE TPU3HAKU. BUIbI ”3MEHUMBOCTU: HEHACJIE/ICTBEHHAS U
HAaCJICACTBEHHAS.

MoaudukanonHas u3MeHUYMBOCTh. Poib cpeasl B (OpMHUPOBAHMM MOAM(PUKALMOHHOM
n3MeHunBocTH. Hopma peaknuu mnpusHaka. BapuanuoHHslld psigq W BapuanuoHHas kpusas (B.
Horanncen). CoiicTBa MOIU(PUKATNOHHON H3MEHUYHMBOCTH.

'enoTununueckass U3MeHYMBOCTh. (CBOMCTBa TEHOTHUIIMYECKOW  W3MEHYMBOCTU. Bunsl
T€HOTUIMYECKON N3MEHYHUBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOunatuBHasT WM3MEHYMBOCTh. Meil03 W TIOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHYUBOCTH. PoJIb KOMOWHATHBHOW W3MEHYMBOCTH B CO3JaHUM T€HETUYECKOTrO pa3sHOOOpa3us B
npezaenax 0OJHOro BUAA.

MyTaimonHass M3MEHYMBOCTb. BuIbl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CnoHTaHHbIE W UWHAYLUUPOBAHHBIE MyTalUU. SOepHble M LUTOIUIA3MATHYECKUE MYTaluu.
CoMartuueckue U MoJIoBble MyTalu. [IpuurHbl BOBHUKHOBEHUSI MyTaluidi. MyTareHsl U UX BIIHSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO IMpoIecca. 3aKOH TOMOJIOTHYECKHUX PSAI0B B
HacnencTBeHHoi n3menunBocty (H.M. BaBuiioB). BHesinepHas n3MEeHYMBOCTh M HAaCJIE€ICTBEHHOCTD.

Onucenemuxa u 3SNUCEHOMUKA, pPONb INULEHEMUYECKUX (Hakmopose 6 HACIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNULECKUX NPUSHAKOS ) OPLAHUMOS.

JdemoHcTpauuu

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

Tabmuuet u  cxembl: «Bumbl u3MeHynBoCcTHY», «MoauduKaMOHHAsS HW3MEHYHBOCTHY,
«KomOuHaTuBHAsE HW3MEHUYUBOCTHY», «Meio3y, «OmiomoTBopeHne», «l'eHernueckue 3a00JIeBaHUS
yesoBeKay, « Buapl mytauuin.

O6opynoBaHue: JKUBBIE U TepOapHbIE HSK3EMIUIAPbI KOMHATHBIX PACTEHUH, PHUCYHKHU
(ororpacdun) >KUBOTHBIX C PA3NUYHBIMUA BUJAMU U3MEHYHBOCTH.

JlabopaTopnasi pa6ora «lccienoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIIMOHHON N3MEHUUBOCTH.
[TocTpoeHue BapuallMOHHOTO Psifia U BAPUALIMOHHON KPUBOID.

IIpakTuyeckasi padora «MyTtaruu y 1po30¢uisl (Ha TOTOBBIX MUKpOITpenapaTax ).

Tema 14. I'eHeTHKA YeI0BeKa

Kapuotun denoseka. MexxayHapoaHasi mporpaMma MCCJIEIOBaHUS F€HOMa 4esaoBeka. MeTomabl
W3YYCHHS TEHETUKU YEeJIOBEKA: TeHeaJornueCcKuid, OJIM3HETOBhIN, IMTOT€HETUIECKUH, TOMyISIIMOHHO-
CTaTUCTUYECKU, MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpemeHHoOe omnpeaereHue TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAaHHME, T€HOTUIIMPOBAHUE, B TOM uucie ¢ nomouipro [IIIP-ananusa.
Hacnencreennsie 3a0oneBanusi yenoBeka. ['eHHbIE U XpOMOCOMHBIE 0OJI€3HU 4desioBeka. bonesnu c
HACJIEACTBEHHON NPEIpacIoNoKEHHOCThIO. 3HAUCHHE MEAUIIMHCKON T€HETUKHU B MPEIOTBPAIICHUN U
JICYEHUH TeHEeTUYeCKUX 3a0oJeBaHMil uenoBeka. MeIuKO-TeHeTHYeCKOe KOHCYJIbTHPOBAHUE.
CrBosioBbIC KIETKH. [IOHITHE «TEHETHUECKOTO TPy3a». DTHUECKHE aCTIeKThl HCCIICIOBAaHUHN B 00JIaCTH
pEOaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (HaKTOpHl TOBBIIICHHONH YYBCTBUTEIBHOCTH YENIOBEKAa K (U3NYCCKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpYyKarolen cpenpl. ['eneTndyeckasl npeapacnoioKeHHOCTh YEJIOBEKa K
MATOJIOTUSIM.

JdemoHcTpanuu

Tabmuuer u cxembl: «Kapuotum denmoBeka», «MeTONbl H3YYCHHS] TCHETUKH YEIIOBEKa,
«I"eneTnueckue 3a00I€BaHUS YETTOBEKAY.
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IIpakTHyeckas padora «CocTaBlIeHNE U aHATIN3 POAOCIOBHO.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTrkanus U ceseKuus. 3apoKICHUE CeIeKINH 1 JoMecTukanuu. Yuyenue H. Y. BaBunoa
o lleHTpax MpPOMCXOXKIEHUS U MHOTO00pa3usl KyJIbTYpHBIX pacTeHuil. Ponb cenekuuu B co3gaHun
COPTOB PacTEeHUH W MOPOJ KUBOTHBIX. COpT, mopoaa, IITaMM. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacneAcTBeHHOM n3MenurnBocty H. 1. BaBuiioBa, ero 3HaueHue Jj1si CENEKIMOHHON paboTHhI.

Metoapl ceneKIMOHHONW paboThl. MCKyCCTBEHHBIM OTOOP: MAacCOBBI W HWHIMBHIYaJIbHBIM.
Otanbl KOMOMHAIIMOHHOW cenekuuu. Mcnbeitanne mnpousBoauTesie mo moTtoMcTBy. OTOOp MmO
TeHOTUIY C TIOMOIIbIO OLIEHKH ()eHOTUIIA MOTOMCTBA M OTOOP MO I'€HOTUITy C MOMOIIBIO aHAJIM3a
JIHK.

HckyccTBEeHHBIM MyTareHe3 Kak METOJ CEJIEKIIMOHHON paOoThl. PamuaniMoHHbBIN 1 XUMUYECKHMA
MyTareHe3 Kak MCTOYHUK MYyTalWid y KyJIbTYPHBIX (OopM opraHm3moB. Vcmonbp3oBaHHE T€HOMHOTO
penakTUpoBaHus U MeTonoB pexoMmOumHaHTHBIX JIHK nns momydenus ucxomHoro marepuana Juis
CEJICKIIUU.

[Tomydenue monurion0B. BHyTpuBuaoBas rudpuauzanus. bauzkopoicTBeHHOE CKpelBaHUe,
wi uHOpUIWHT. HepoacTBeHHOE CKpelMBaHWe, WIH ayTOPUAWHT. [ eTepo3nc U ero NpUYHHBIL.
Hcnonk3oBanue rerepo3uca B cenekiuu. Otaanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEKBUJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMHN PACTEHUN U KUBOTHBIX. «3€1E€HASL PeGONIOYUSLY.

CoxpaHeHHe U U3yYeHUE F'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U MX AUKUX POAUYEH
JUTSL CO3/IaHMsI HOBBIX COPTOB M THOPHUIIOB CEIIbCKOXO3SIICTBEHHBIX KYJIbTYp. M3yuenue, coxpanenue u
ynpasnenue 2eHemuidecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbBICIIOBbIX HCUBOMHBIX 8 YeaxX
VAVYUWEHUS CYUeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM HUCle ¢ NpUMEHeHUeM
COBPEMEHHBIX MeMOO08 HAYYHBIX UCCIe008AHUL, NePedosblX udel U NePCneKmuU8HbIX MexXHON02ULL.

JdeMoHcTpanuu

IToptpersr: H. Y. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesanenxo, b. JI.
Acraypos, H. bopnoyr, JI. K. benses.

Tabmuusl u cxembl: «LIeHTpBI MPOUCXOXKIEHUS M MHOrooOpasusi KyJIbTypHBIX DPAacTEHUN»,
«3aKOH TOMOJIOTMYECKHX pSAJIOB B HACIEIACTBEHHONW W3MEHUYUBOCTHY, «METOIBI CEICKIUn»,
«Otnanénnas rubpuamzanus», «MyTareHes».

JlabopaTtopnas palGora «lI3ydyeHune cOpTOB KyJIbTypHBIX PpacT€HUHl WU TOPOJ JOMAIIHUX
AKUBOTHBIX).

JlaGoparopHas padora «/3yueHne MeTog0B CENEKIIUN PACTCHHI.

IIpakTyeckas padora «IIpuBuBKa pacTeHuin».

Ikekypeuss «OCHOBHBIE METOABl U JIOCTHXKEHHUS CEJIEKIIMM PAacTeHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA YyYacTOK, B TEILTUYHOE
XO035IIICTBO, B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHS M CHHTETHYECKAS OMOJIOTUSA

OOBeKThl, HCHOIb3yeMble B OHOTEXHOJOIMH, — KIETOYHBIE M TKaHEBbIE KYJIbTYpHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTHKA. TpaauinoHHas OMOTEXHOJIOTHS: XJIeOOoIeueHne, MOTyYeHnue
KHCIIOMOJIOYHBIX IIPOJYKTOB, BHHOJCIINE. Muxkpobuosnornyeckui CHHTE3. OOBeKTHI

MUKPOOHOIOTUYECKHX TeXHOIOTrui. [Ipon3BoacTBO Genka, aMHHOKUCIIOT U BATAMUHOB.

Cozpanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHAIPABICHHOIO U3MEHEHUSI U KOHCTPYUPOBAaHUSA
T€HOMOB C LENbI0 IOJy4YECHHs] OPTaHU3MOB M UX KOMIIOHEHTOB, COJIEpKALIUMX HE BCTPEYAIOLIUECS B
IpUpOJe OMOCUHTETUYECKUE ITyTH.

Kierounass wumkeHepus. Meronpl KyJNbTyphl KIETOK M TKAaHEW pACTEHUM U JKUBOTHBIX.
Kpunobanku. Comarndeckass ruOpuausanuss M coMaTHueckuil smOpuoreHe3. lcmonb3oBaHue
raliOuoB B CENEKUUM pacTeHud. [lonyuenue MOHOKIOHANbHbIX awmumen. Fcnonvzoseanue
MOHOKIOHANbHLIX U NOJUKIOHATbHBLIX aHmumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOPEHHUE.
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PekoHcTpykns AHIIEKIETOK U KJIOHUPOBaHHE >KMBOTHBIX. MeTOJA TpaHCIUIAaHTAlMH sIIep KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUeUpOo8aHus u MUKDOKNIOHANIbLHO20 ~ PA3MHOICEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpOMOCOMHAasl M TEHHas WHXeHepus. VCKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYMpPOBAHHE
pekomOunantHbiX JIHK. Coszdanue mpanceennvix opeanusmog. JIOCTIKEHUS €W TEPCHEKTHUBBI
XPOMOCOMHOMW ¥ T€HHON MHXEHEPHH. DKOJIOTHYECKHE M STHUECKUE MPOOIIEMbI TeHHON MHXKEHEPHUH.

Menununackue OuorexHomorun. IloctreHomuas uudpoBas Memuuuua. [IP-muarnocTuka.
MeTa00n0MHBINM aHaIU3, TEHOLEHTPUUECKUN aHAJIW3 NIPOTEOMa YEeJIOBEKa JUIsl OLIEHKU COCTOSIHMSI €T0
310poBBs. VCronb30BaHWE CTBOJIOBBIX KIIETOK. TapreTHas Tepamus paka. 3D-OnowmHxeHepws s
pa3paboTku (yHIAMEHTAIbHBIX OCHOB MEIMIMHCKUX TEXHOJOTHH, CO3/aHUs KOMIUIEKCHBIX TKaHEH
COUETaHMEM TEXHOJIOTHH TpPEXMEPHOro OHONMPHUHTUHTa W cKapdoIauHra s pelieHus 3aaad
MEPCOHATU3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BaKIMH C LEJbl0 obecrieueHuss KOMOWHHUPOBAHHOM 3allUTBHl OT
Bo30yaureneii OPBU, ycraHoBneHHe MOJEKYJISPHBIX MeXaHHW3MOB (yHkunoHuposanusi PHK-
COJIeprKalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YENTOBEKa U JKUBOTHBIX.

JdeMoHcTpanuu

Tabnuusl u cxembl: «/crnonb30BaHHE MHUKPOOPTAaHU3MOB B MPOMBIIIJICHHOM IPOU3BOJICTBEY,
«Krnerounasa uHxeHepus», «l'eHHas HHKEHEPHS».

JlabopaTopHas pa6ota «/3ydyeHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «IlomyueHne MOJIOUYHOKHUCIIBIX TPOLYKTOBY.

JKceKypeust «bHOTEXHOJOTUS — BaKHEHIas MPOU3BOIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KITIACC

Tema 1. 3apo:kaenue u pa3BuTHe 3BOJIOLMOHHBIX NPeICTABJIEHUN B 0M0J10T I

OpomonmonHas teopust Y. [lapBuna. IIpennocsuiku BO3HMKHOBEHHMs AapBUHU3MA. JKWU3HB U
Hay4Has aesaTenbHocTh Y. /lapBuHa.

JIBrKyne cuiibl 3Bofonud BUIOB 1Mo Y. J[apBUHY (BBICOKas MHTEHCUBHOCTh Pa3MHOMKEHHS
OpraHM3MOB, HAacCJIEZICTBEHHAas HW3MEHYMBOCTh, Ooppba 3a CyIECTBOBAHHME, €CTECTBEHHBIH U
HCKYCCTBEHHBII 0TOOD).

Odopmienne cunTeTHUecko Teopuu s3Bomonuu (CTD). HeidtpanpHas Teopusi SBOJIOLMH.
CoBpeMeHHass 3BOJIIOLIMOHHAS OMOJIOTHs. 3HAU€HHE SBOJIONMOHHON Teopuu B (POPMHUPOBAHUHU
€CTECTBEHHO-HAY4YHON KAPTHUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, K. JIunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK. Kiosse, Y. [lapBuH,
C. C. YerBepukos, 1. . Imansraysen, Jx. Xongein, J. K. benses.

Tabnuier u cxemsl: «Cuctema xuBoi npupobl (o K. Jlunuero)y», «JlecTHHIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m (OpPMUPOBAHUS TNPHUCIOCOONECHUH y pacTeHUil W SKUBOTHBIX (T10
Jlamapky)», «KapTa-cxema mapmpyTta myremectsus U. lapsunay, «Haxogku Y. JapBunay, «@opMbl
060pb0BI 3a cymiecTBoBaHueY, «llopoasl romybei», «MHOroodpasue KyJabTypHBIX ()OpM KaIyCThb»,
«ITopoapl noMamIHUX KXUBOTHBIX», «Cxema oOpa3oBanus HOBbIX BuAOB (mo Y. lapsuny)», «Cxema
COOTHOLIEHUS JBMXKYLUIMX CHJI 3BOJTIOLUN», «OCHOBHBIE IIOJIOKEHHMS CHUHTETHMUYECKON TEOopuu
SBOJIFOLIANY.

Tema 2. Mukpo3sBoaonus 4 eé pe3yjabTaTbl

[lonynauuss kak »3JeMEHTapHas eIuHuna SBOMOUUA. COBpEMEHHBIE METOABl OLEHKH
TEHETUYECKOTO pa3HO00pasusi M CTPYKTYphl mMomyssiuuii. M3meHeHue reHOo(OHIA TOIMyJSIUN Kak
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JJIEMEHTApHOE DHBOJIIOIIMOHHOE SIBJIEHHWE. 3aKOH TreHeTudyeckoro pasHoBecus JIxk. Xapam, B.
BaiinGepra.

OnemeHTapHble  (AKTOpbl  (OBMKYILIHME CHUJIBI) DBOJIOUMU. MyTallMOHHBIA  TIpoIEcc.
KomOunaTuBHass u3MeHUUBOCTh. Jlpeild reHoB — ciyuaiiHble HEHaNpaBlIEHHbIE W3MEHEHUs 4acTOT
ateneid B monmynsanusx. D¢dekT ocHoBatens. Ipgexm Oymwiiounozo eopaviwka. CHudiceHue
2eHemuyecKo20 pazHoodpasus. npuduHvl u cireocmeus. Ilposenenue s¢hghexma Opetigha cenos 6
oonvwiux u  manelx  nonynayusax. Mwurpauuud. M3onmAuus < momynsinuii:  reorpaduueckas
(mpocTpaHCTBEHHAs ), OMOJIOTHYeCcKast (PEPOTYKTUBHAS).

EcrectBennblii 0TOOp — Hampasisitomuid paktop sBomonun. DopmMbl ecTeCTBEHHOTO 0TOOpA:
JBIDKYIIUH, CTAaOMIU3UPYIOMINH, pa3peIBatoNi (qu3pynTuBHbIii). IlorgoBoit otd6op. BosHukHoBeHME
Y 3BOJIIOLIMS COLIMATIBHOTO MOBEACHHS )KUBOTHBIX.

[TpucnocoOIeHHOCTh  OPraHU3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIONUH. BO3HHKHOBeHHE
npucnocoOIeHnit y opranu3moB. ApoMopdo3bl U uauoanantaiuu. [Ipumeps! npucnocobieHuit y
OpPraHU3MOB: MOpPQOJIOTHYECKHE, ¢dusnonornUecKue, OMOXMMHUECKHE, IIOBE/IEHYECKUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpazoBaHme Kak pe3yibTaT MHKPOIBOIIOIUH.
WMzomsmst  —  wimroueBod  hakTop  BuAooOpazoBanus. Ilytm u  cmocoObl  BHA00Opa3OBaHUS:
ajsionaTpuieckoe  (reorpaduueckoe),  CUMIATPUYECKOe  (IKOJOTHYECKOE),  «MTHOBEHHOE)»
(monummonau3anus, rudpuan3as). JIuTeIbHOCTh SBONIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pasHsl.

Ponp  »BomouMOHHOW ~ OWOJOTMM B pa3paboOTKe HAYYHBIX METOJOB  COXPAaHEHUS
OnopazHooOpasus. MUKPOIBOMIONUS ¥ KOAIBOJIONMS TMMApasuTOB M WX X035i€B. MeXaHH3MBI
(dbopMUpOBaHNS YCTOWYMBOCTH K aHTHOUOTHKAM M CTIOCOOBI OOPHOBI ¢ HEHl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepukos, J. Maiip.

Tabmuupel U cxembl: «MyTalllOHHAsT W3MEHYUBOCTbY», «[lomymsiuoHHas CTpyKTypa BHIaA»,
«Cxema mposiBieHus1 3aKoHa Xapau—BaitnOepra», «/IBukylue cuibl 3BOJTIOLUNY», «DKOJIOTHUECKas
M30JISIIUS TTONyJIsiUui ceBaHCKOM (openu», «['eorpaduueckas n30isHs JTUCTBEHHULIBI CHOUPCKON 1
JUCTBEHHMIIB! aypcKkoi», «llomyssioHHBIE BOJIHBI UMCIIEHHOCTH XUIIHHUKOB U XKepTB», «Cxema
NEeHCTBUSL €CTeCTBEHHOro otroopa», «Popmbl O0OpbOBl 3a cyliecTBoBaHUE», «HaycTpuambHbIN
MEJIaHU3MY, «KuBble  uckomaemble»,  «llokpoBHUTENBCTBEHHAass  OKpacka  KHBOTHBIXY,
«IIpenymnpexaaromas oKpacka *HUBOTHbIX», «Dusnonorudeckue aganrauun», «lIprucnocodieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENIbHOCTb», «Kputepun Buna», «Bunbl-nBoiiHukn», « CTpykTypa BHUIa B
npupoae», «Crmocodsl BugooOpa3zoBanus», «l['eorpaduueckoe BuUgOOOpazoBaHHWE TPEX BHUIOB
JTaHABIIICH», «DKOJIOTHMYECKOe BUA000pa30BaHUE BUIOB CHHHI, <«llOMWIIIONABI pacTeHU»,
«KarmycTHo-peieuHbIii THOPUT.

OO6opynoBanue: repOapuyM pacTeHUH, KOJJICKIMM HACEKOMBIX, 4ydyella ITHI[ U 3BEper C
pUMepaMu pa3INyuHbIX MPUCTIOCOOIEHUI, YyUena NTUll U 3Bepeil pa3HbIX BUAOB, repObapuu pacTeHui
OMU3KKUX BUJOB, 00Pa30BaBLIMXCS Pa3IMYHBIMH CIIOCOOaMHU.

JlabopaTopHasi padora «BrIsBiIeHNE H3MEHUNBOCTH y 0COOCH OTHOTO BUJIA».

JlaGopaTtopnas  padora  «lIpucrmocobieHust OpraHu3MOB M HMX  OTHOCHTEJbHAs
11€71€CO00Pa3HOCTbY.

JlaGopaTopHas pa6ora «CpaBHEHHE BHIOB 110 MOP(HOIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIouMS U €€ pe3yJibTaThl

Metoapl u3yueHuss MakpolBoJrouuu. [lajeoHTolOorMueckne MeTOAbl W3Y4YEHMs 3BOJIOLUH.
[Tepexonnbie Gopmbl U GUITOTECHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduyeckne meToasl n3yueHus sBoironun. CpaBHeHHE (GIIOpHl U (ayHbl MAaTEPUKOB H
ocTpoBoB. buoreorpaduyeckue odnactu 3emiau. BUab-oHIEMUKH U PETUKTHI.
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OMOpPHOJIOTMYECKHE W CPaBHUTEIBHO-MOP(OIOrMUECKHEe METOAbl H3Y4YEHHs] SBOJIIOIHH.
['eneTnueckne MexaHU3Mbl HBOJIIOIUMM OHTOT€HE3a W TMOSBICHUS HBOJIIOIMOHHBIX HOBILIECTB.
['omonornuHbie W aHAJOTHYHBIE OpraHbl. PyauMmeHTapHBIE OpraHbl W aTaBU3MBL. MOJIEKYJISIPHO-
TeHeTUYECKUe, OMOXUMHUYECKHE U MATeMAaTHYECKUe METOJbl M3yYeHHUs JBOMIOUUHU. | OMOJIIOTHYHBIC
reHbl. COBpeMEHHbIE METO/IbI TOCTPOEHUS (PUIIOTEHETUYECKUX J1ePEBbEB.

XpOMOCOMHBIE MyTAIIUU U 3BOJIIOLIHS TEHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBMiIA) ABOMIONUU. [lpunyun cmenvt @ynxyuti. HeoOpaTUMOCTh
ABOJTIOLMU. AJJanTUBHAs paauanusi. HepaBHOMEpHOCTh TEMIIOB 3BOJIOLIHH.

JdemoHcTpanuu

IToprpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.

Tabnumper U cxembl: «DWIOTCHETHUYECKUH psA JOMAagny, «ApXEONTEPHKC», «3BEpo3yOnie
smepb», «Creronedansy, «PuanoduTH), «CeMeHHbIe MAaNOPOTHUKMY, «bruoreorpadudeckue 30HbBI
3emnn», «Jpeitp koHTUHEHTOB», «Penuktb», «HauyanbHble cTaguu SMOPUOHAIBEHOTO PAa3BUTHUS
MMO3BOHOYHBIX JKMUBOTHBIX», «] OMOJIOTMYHbBIE U aHAJIOTMYHbBIE OpraHbDy, «PyTUMEHTBD), «ATaBU3MBIY,
«XpoMocOMHBIE HAOOpHI YeIOBeKa M IIMMMaH3e», «l JaBHbIe HampaBlIeHUS 3BOJOUUMNY», «OO0IIMe
3aKOHOMEPHOCTH 3BOJIIOLIUI.

ObopynoBaHue: KOJIEKIUU, repOapuu, MyJIsDKM UCKOMAeMbIX OCTaTKOB OPTaHW3MOB, MYJISDKU
TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIponcxosxkaeHue U pa3BuTHE JKM3HH Ha 3emie

Hay4nbie runoTes3sl mpoOUCXOXKICHHS KU3HHA Ha 3emiie. AOuoreHnes u mancnepmus. JlonaydyHsie
MPEJICTABIICHUSI O 3apOKICHUU JKU3HU (KpearuoHHU3M). ['Mrmoresa MOCTOSHHOTO CaMO3apOXKIACHUS
KU3HU U €€ onpoBeprkeHue onbitamu @. Penu, JI. Cnamnanuany, JI. [actepa. [IpoucxoxxaeHue ;ku3Hu
U acTpOOUONOTHS.

OcHOBHbBIE 3Tambl HeOpraHuyeckoil sBomtouuu. [lmaHetapHas (reojoruyeckasl) 3BOJIOLHS.
XuMudeckasi 3BOJIONUsA. AOUOTEHHBIM CUHTE3 OPraHUYECKUX BelIeCTB U3 HeopraHuueckux. Omeit C.
Mumnepa u I'. FOpu. O6pazoBanue moiammepoB u3 MoHoMmepoB. Koamepmathas rumorteza A. U.
Omnapuna, rumnote3a nepBuuyHoro OymboHa Jx. XosgeiiHa, renermueckas rumnoresa I'. Mémnepa.
Pu6osumsr (T. Yek) um rumoreza «vmpa PHK» V. T'mnbepra. dopmupoBanme meMOpaH u
BO3HUKHOBEHHUE MMPOTOKJIETKHU.

Uctopus 3emnu u metonibl e€ nzydenus. Mckonaemsle opranndyeckue octatku. I'eoxpoHonorus
u e€ meroapl. OTHOCUTENbHAS M a0CONOTHAS T€OXPOHOJOTUS. ['eoXpoHOMOrnYecKas IKaaa: dO0HBI,
9pbI, IEPUOJIBI, STIOXH.

Hauanbnable 3Tamel opraHudeckoi 3Bosrouuu. llosiBIIeHME M 3BONIOLMS MEPBBIX KIETOK.
Opomtonust  Metabonusma. Bo3HukHOBeHME TmepBbIX ASKocucTeM. (COBpeMEHHbIE MUKpPOOHbIE
OHMOTUIEHKH KaK aHAJIOT MepBBIX Ha 3emiie coobmiecTB. CTpoMaTonuThl. [IpoKapuoThl 1 SyKapHOTHI.

[IpoucxoxaeHne dykapuoT (cuMOMOreHes). OBOJIOIMOHHOE MPOUCXOXKIACHUE BHPYCOB.
[IpoucxoxaeHrne MHOTOKJIETOYHBIX OPraH3MOB. BO3HUKHOBEHHE OCHOBHBIX TPy MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIONWU BHICIIUX pacTeHuid. OcHOBHBIE apoMop(do3bl pacTeHuil. Brixon
pacteHuil Ha cyury. [losiBlieHHuE CIOPOBBIX PACTEHUHN M 3aBO€BaHHE UMU Cylid. CEMEHHbIE paCTCHUS.
[IpoucxoxkneHne BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl HBOJIIOLHUU KUBOTHOTO Mupa. OcHOBHBIE apoMOp(]o3bl KUBOTHBIX. BeHackas
dayna. KemOpuiickuii B3pbIB — TIOSIBIICHHE COBPEMEHHBIX THUIOB. [lepBbIe XOpPIOBBIC >KUBOTHBIE.
Kuzup B Boje. DBotonus 03BOHOYHBIX. [Iponcxoxaenne ampuouit u pentwimid. [IpoucxoxaeHue
MJICKOTHTAOMIUX W 0TUI. [lpuHImn kmodeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMHU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIN.

Pa3Butre >xu3Hu Ha 3emiie MO 3paM M IEpUojaaM: apxei, MpoTepo30H, Maneo3oM, Me3030M,
KaifHO30#. OOmas XapakTepucTUKa KJIMMaTa M TeOoJOrMueckux mpoueccoB. IlosBienne u pacuser
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XapaKTEepPHBIX OPTraHW3MOB. YTJieoOpa3oBaHHME: €ro YyCJIOBHs U BIMSHHE Ha Ta30BBIH COCTaB
aTMoc(hepsl.

MaccoBble BBIMHUPAHHS — OKOJOTHYECKHE KPHU3WUCHI mponuioro. I[IpudmHBl W ClenCcTBUS
MacCoBBIX BbIMUpaHHA. COBPEMEHHBIH JKONOTUYECKUU KpHU3UC, ero ocobOeHHocTH. IIpoGmema
coxpaHeHHus Onopa3zHooOpa3us Ha 3emiie.

CoBpeMeHHasi cHCTeMa OpraHU4eckoro Mupa. l[IpuHIUNB KiIaccuUKAIMH OPTaHU3MOB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIBI OPraHU3MOB.

JdeMoHcTpanuu

[Toptpetsr: ®@. Penn, JI. Cnamnanmanu, JI. Ilacrep, . M. MeunukoB, A. . Omapun, [[x.
Xonaeitn, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita . Pemnm», «Cxema ombita JI. Ilactepa mo wu3yueHuro
camo3apoxaeHus xusHuw», «Cxema ombita C. Mwmnepa, I'. IOpwn», «Otambl Heopranndyeckoiu
3BONTIOLMNY, «[ e0oXpoHOIOrHUecKas mKanay, «HauanpHble 3Tanbl opraHn4ecKon 3BooIumny, «Cxema
o0Opa3oBaHUS 3YKApUOT MyTEM cuUMOMoreHe3a», «CucremMa >KHBOW TpHUPOIb», «CTpoeHUEe BUpYyCay,
«Apomopdo3sl pacTeHmit», «PunnObUTHY», «OTHOKIETOUYHBIE BOIOPOCHHN», «MHOTOKIETOYHBIE
BoAOpoCcIny, «Mxuy», «IlanopoTHrkN», «I 00cEMEHHBIE pacTeHUsN», «OpraHbl IBETKOBBIX PACTEHUID,
«Cxema  pa3BUTHSL ~ KUBOTHOTO  MHDPa»,  «Apomopdo3bl  KUBOTHBIX»,  «[Ipocreiimmey,
«Kumreunononoctaeie», «llmockue dgepw», «UneHuctonorue», «PeIOB), «3eMHOBOIHBICY,
«IIpecmbikaromumecs», «lltuup», «Muekonurarommey, «Pa3BuUTHE KHU3HU B apXEUCKOU 3pey,
«Pa3BuTHe XH3HM B IIPOTEPO30MCKON 3pe», «Pa3BUTHE >KM3HM B IAJICO30MCKOM 3pe», «Pa3purue
XKU3HH B ME3030MCKOM 3pe», «Pa3BuTue XU3HM B KailHO30Mckol 3pey», «CoBpeMeHHas cucTema
OpPTraHUYECKOTO0 MHUPAY.

ObopynoBanue: repbapuu pacTeHUN Pa3NMYHBIX OTEJIOB, KOJUIEKIIMH HACEKOMBIX, BIIayKHBIC
npenaparsbl JKUBOTHBIX, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIMM HIJIOKOXKHX, CKEJIEThl TMO3BOHOYHBIX
KUBOTHBIX, Yydesla NTHUI[ U 3BEeped, KOJUIEKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas JaGopatopHasa paGora «MogenupoBanue onbeitoB Mumiepa—tOpu 1o
M3Y4YeHHI0 a0MOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHUI B IEPBUYHON aTMOC(hEpe».

JlabopaTopHasi padora «/3ydyeHne U ONMcaHue UCKOMAEMBbIX OCTATKOB IPEBHUX OPTraHU3MOBY.

IIpakTHyeckas padora «/3yueHne ocOOEHHOCTEN CTPOCHUS PACTEHUN PA3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne 0COOEHHOCTEH CTPOCHUS MO3BOHOYHBIX JKUBOTHBIXY.

Tema 5. Ilpoucxo:kaeHue 4eJ0BeKa — AHTPONOreHe3

Paznenel u 3a1aun anTpononoru. MeToabl aHTPOIIOJIOTHH.

CraHOBJIEHHUE TMPEACTABICHUA O TMPOUCXOXKICHUU YeJOoBeKa. PeIuruo3Hble BO33pEHHUS.
CoBpeMeHHbIE HayYHbIE TEOPHUHU.

CxoAacTBO 4enoBeKka ¢ )KMBOTHBIMU. CHCTEMAaTHYECKOE IOJO0KEHHE 4esoBeka. CBHUIETEIbCTBA
CXOACTBA YEJOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OIOTUYECKUE, IMOPHOIOTHYECKHE,
¢buznonoro-6MoxXuMHUeckue, nopeaeHueckue. OTINYMs YeaoBeKa OT KUBOTHBIX. lIpsMoxoxneHue u
KOMILJIEKC CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE roJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JBrxymue cuiabl ((paKTOphl) aHTPOIIOTeHEe3a: OHOJIOTHYecKue, couuaibHble. COOTHOIICHUE
OMOJIOTUYECKHX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE CcTaauM aHTpornoreHe3a. PanHue dyenoBekooOpa3Hble 00€3bSHBI (IPOKOHCYJIBI) U
paHHHE TMOHTHIBI — OOIIME MPEAKU UYEITOBEKOOOpPA3HBIX 00€3bsSH W IOJCH. ABCTPATIOMUTEKUA —
JBYHOTHE Mpenku JroAei. YenoBek ymenblid, HEpBbIE H3TOTOBJICHUS OpyAud Tpyna. Yemosek
MPSIMOXOISAIIUIN U TIEPBBINA BBIXOJ JIFO/ICH 3a nipenensl Adpuku. Uenosek reinensoeprekuii — oomuit
MPEAOK HEAHJIEPTAIbCKOIO YEJIOBEKA M YEeJIOBEKa pa3yMHOro. YeroBeK HEaHJEPTANbCKUI Kak BUJ
JOJIe XOJIOAHOTO KiaumaTa. YesoBeK pa3yMHBI COBPEMEHHOI'O THWIIA, JEHUCOBCKHM YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a mnpefenaMu Adpuku. [TaneoreneTnka u naaeoreHOMHKA.
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DBONIONUS COBPEMEHHOTO 4YesloBeka. EcTecTBeHHBI OTOOp B MOMyJSIIMSAX YeJIOBEKa.
MyTanmonHslii nporecc U noaumopdusMm. IlomynsiuoHHble BOJHBI, JApel¢ TIeHOB, MUTpalUs U
«3(dexT ocHOBaTENA» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [Tonarue o pace. bonbiine pacel: eBporieoniHas (€Bpasuiickas), aBcTpao-
HerpoujiHas (3KBaTOpHAJIbHASI), MOHTOJIOHIHAS (a3MaTCKO-aMepUKaHCKas). Bpems u myTu pacceneHus
4elloBeKa N0 IUIaHeTe. ENMHCTBO uyenoBedueckux pac. HayuHas HECOCTOATENBHOCTh pacusMa.
[TpucrocoOaeHHOCTh YeI0BEeKa K pa3HbIM YCIOBHUSAM OKpY XKaroiel cpenbl. Biusane reorpadudeckoit
cpensl u apetia TeHOB Ha MOPQOTIOTHIO U (U3HOJIOTHIO YEIOBEKa.

MexauciuIinHapHbple  MeTOAbl B (u3nuecko  (OMONOTHYECKOH)  aHTPOIIOJIOTHH.
OBOJIOIMOHHAs AHTPOIOJIOTUS U IaJ€OAHTPOIIOJIOTHS YEJIOBEUECKHX MONyJsauuil. buoconuanbHbie
UCCIIeIOBaHMUs MPUPOABI denoBeka. MccinenoBanue KO3BOIIOIMUN OHMOJIOTMYECKOTO W COLMAIBHOIO B
YeJI0OBEKE.

JdemoHcTpanuu

IToprpetsr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuupt w  cxeMbl: «MeTombl  aHTPOMONIOTUM»,  «[ OJIOBHOW  MO3r  4YENOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHB), «CKeleT dYenoBeKa M CKelleT IIuMIaH3e», «PynumeHTsl H
aTaBU3MbDY,  «/JIBMOXKylnIMe  CWJIbl ~ aHTPONOreHe3a»,  «ODBOJIOLMOHHOE  JPEBO  YEJIOBEKA,
«ABcTpanonutek», «YemoBek ymenbli», «YeaoBek MNpAMOXOIALINI», «J[€HUCOBCKUI 4YeIOBEK»
«Heanpepranbupy, «KpomanboHLb, «IIpenku yenoBeka», «ITambl 3BOJIOLNUU 4YeIOBEKa», «Packl
YeJI0OBEKay.

ObopynoBaHue: MYISHKH OKaMEHENIOCTeH, MPeIMETOB MaTepuaibHOW KyIbTYphl MPEIKOB
qelioBeka, pernpoaykiuu ((pororpadum) kapTuH ¢ MHQPOIOTUICCKUMH U OMOJICHCKUMH CHOKETaMU
MIPOUCXOXKACHUS YeJoBeKa, PoTorpaduu HaXOJAOK UCKOMAEMbIX OCTaTKOB UEJIOBEKa, CKEJIET YeIOBEKa,
MOJIENb Yeperna 4YeJoBeKa U yeperna HIMMITaH3€, MOJIEIb KUCTH YEJIOBEKa U KUCTU IIUMIaH3€, MOJIEIH
TOpCca NPEIKOB YEJI0BEKA.

JlabopaTopnasi padora «/3yuenne ocOOEHHOCTEW CTPOEHUS CKEJIETa YEOBEKA, CBI3AHHBIX C
IIPSIMOXOKIEHUEM.

IIpakTHyeckas padora «/3yueHne SKOJOrMYECKHUX aaNTaMi YEITOBEKA.

Tema 6. JxoJsiorusi — HayKa 0 B3aHMOOTHOLICHHSIX OPraHM3MOB M HAJOPraHU3MEHHBIX
CHCTEM C OKpYKawluei cpenoi

3apoxeHue 1 pazBuTHe 3Kosioruu B Tpyaax A. ['ym6onsara, K. @. Pynse, H. A. CeBeprosa, 3.
l'ekkensa, A. Tencnu, B. H. CykauéBa. Pasnensl u 3amaun skosioruu. CBsi3b 3KOJIOTUHM C JPYTHUMU
HayKaMH.

Metoael skonoruu. Ilonesble HaOMOIEHHA. DKCHEPUMEHTHI B SKOJOTUHU: MHPHUPOJHBIE U
nabopatopHble. MojenupoBaHie B HKOJOTMH. MOHHUTOPUHI OKpPY)KAIOLIEH Cpenbl: JOKaJIbHBIM,
PETrHOHAIBHBIN U TJI00ATBHBIN.

3HaueHUE SKOJIOIMYECKUX 3HAHUU JUISl 4EJIOBEKA. DKOJOIrMYECKOe MUPOBO33PEHHE KaK OCHOBA
CBSI3€ yesoBeuecTBa C MpUPOJor. POpMHUPOBAHUE HKOJOTMYECKOW KYJIBTYPhl M SKOJOTMYECKOU
IPaMOTHOCTH HACEJIECHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Cesepuos, 3. I'ekkenb, A. Tencnau, B. H.
Cykaués.

Tabmuuel u cxeMmbl: «Pazmensl skomorum», «MeTonsl sKonorum», «CxemMa MOHHTOPHHIA
OKPY’KaIOILEeH cpeabD.

JlabopaTopHas paGora «/3yueHne METOI0B 3KOJIOTUYECKUX UCCIIEI0BAHUII.

Tema 7. Opranusmsbl 4 cpea 00UTAHUSA

Dkojoruveckue (GakTopbl M 3aKOHOMEPHOCTH WX AeicTBus. Kimaccudukamusi 3KOIOTHIECKUX
¢bakTopoB: abuoTHyecKkue, OMOTHYECKHE, aHTpororeHHnle. OOIME 3aKOHOMEPHOCTH JIEHCTBUS
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skosnornueckux akropos. [IpaBuno munumyma (K. Hlnpenrens, 0. JIubux). TonepaHTHOCTb.
OBpHOMOHTHBIE 1 CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢akropbl. CBeT Kak sKosoruueckuid axrtop. [leiicTBHEe pa3HBIX Yy4YacTKOB
COJIHEYHOT'O CIIEKTpa HA OpraHU3Mbl. DKOJIOTHYECKHE IPYIIBl PACTEHUI U KUBOTHBIX 110 OTHOLIEHHIO
K cBery. CurHanbHas posib cBeta. doronepuoansm.

Temneparypa Kak »JKoioruueckuil axtop. JlelicTBue TeMmepaTypsl Ha OpPTaHHU3MBIL.
[TolikunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxnocTts Kak skonorudeckuit gpaxtop. [IpucrnocobneHust pacTeHuit K MoIIepKaHUIO BOJIHOTO
Oamanca. Krnaccudukamuss pacTeHHH IO OTHOMICHHIO K Bojae. llpucmocoOiieHus >KHMBOTHBIX K
MU3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOWTaHUS OpPraHM3MOB: BOJHAs, HA3EMHO-BO3AYLIHAsl, TOYBEHHAs, TIyOHMHHAS
MOJNIOYBCHHAsI, BHYTpHOpPraHuU3MeHHasA. DHU3UKO-XUMHYECKHE OCOOEHHOCTH cpel OoOuTaHMsA
opranu3moB. [IpucnocobneHust OpraHu3MoB K )KM3HHU B Pa3HBIX Cpeliax.

buonoruueckue putmpl. BHemHne u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUH JKU3HH.

Kuznennsie ¢opmbl opranu3moB. llonsitne o xu3HeHHOW Qopme. JKuzHeHHbIE (OPMBI
pacTeHuii: JepeBbsl, KYCTapHUKW, KYCTapHUYKHA, MHOIOJIETHUE TpaBbl, OJHOJETHUE TPABBI.
KuznenHsle GOpPMBI JKUBOTHBIX: TUAPOOHUOHTHI, T€OOUOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOCHUS H
oOpas3a >KU3HH.

buotnueckue ¢akropsl. Buabsl 6uoTnyeckux B3aUMOAECHCTBHI: KOHKYpPEHIUS, XUITHHUYECTBO,
cum6buo3 u ero ¢opwmel. [lapasutusm, koomepaius, MyTyalu3M, KOMMEHCAIu3M (KBapTHPAHTCTBO,
HaxJieOHnMYecTBO). Herpodwuueckne B3ammonelcTBus (Tommyeckue, (opudeckue, GadpudecKue).
3HayeHHe OMOTHMYECKUX B3aUMOJCWCTBUI NJs CYLIECTBOBaHMS OPraHU3MOB B cpejie OOUTaHMS.
[TpyHLIMIT KOHKYPEHTHOTO UCKJIFOUEHUS.

JdemMoHcTpanuu

Tabnumpelr u cxembl: «Jkonorudeckue (axrtope», «CBETOBOM CIEKTP», «IKOJOTUYECKUE
IpyNIbl JKUBOTHBIX II0 OTHOLIEHHIO K CBETY», «TEIUIOKpOBHBIE JKUBOTHBIEY», «XOJOIHOKPOBHBIE
KHUBOTHBbIE», «®DuU3MONOrMUecKue ajanTaluyd >KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOBY,
«buonornyeckue putmbl», <« Ku3HeHHBbIE (GOPMBI pacTeHUi», «KuzHeHHbIE (OPMBI KUBOTHBIXY,
«9KocUCTeMa IIUPOKOJIMCTBEHHOTO Jiecay, «OJKOcUCTeMa XBOiHoro jeca», «llemum nuranusy,
«XumHunuectBoy, «Ilapazutuzm», «Konkypenuus», «Cumo61o3y», «KoMMeHcamuzmy.

ObopynoBanue: repdapuu pacTeHUN U KUBOTHBIX, MPUCIIOCOOIECHHBIX K BIUSHUIO Pa3IUYHBIX
HKOJIOTHYECKUX (DaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHIA,
CBETOJIIOOMBBIE, TEHENIOOMBBIE M TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIUU
TEIUIONIOOUBBIX, 3MMOCTOMKUX, MOPO30yCTOWYMBBIX pAaCcTEHHUI, yydela NTHULl U 3Bepel, repbapuu
pacTeHuii, OoTHOCSIUXCS K Turpoduram, kcepodutam, Me3opuTaM, KOMHATHbIE PACTEHUS JAaHHBIX
IpyMIl, KOJUIEKIUH XUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax, repOapuul U KOJUICKLIUH PACTEHUH U
XKHUBOTHBIX, 00JIaJAIONINX YEepPTaMH MPUCHOCOOIIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIOBUM KU3HU,
repOapuy U KOJJIEKIIMKA PACTEHUH U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJUIEKIIMU KUBOTHBIX,
Y4aCTBYIOUIMX B PA3IMYHBIX OMOTHUECKHUX B3aUMOACHCTBUSIX.

JlabopaTopHasi pa6oTa «BpIsBICHIE MPUCTIOCOOJICHN OPTAaHU3MOB K BIIUSTHUIO CBETAY.

JlabopaTtopHasi padora «BbIsIBICHHME TPHUCIOCOOJICHHH  OPraHM3MOB K  BIUSHHUIO
TEMIIEpaTypbD».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUN W3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALHI

DKoJOorH4ecKre XapakTepucTuku nomynsauud. [lomymsus kak Ouonorndeckas cuctema. Ponb
HEOJIHOPOJAHOCTH Cpelbl, PU3NIECKIX OAphepPOB U OCOOCHHOCTEHW OMOJIOTHU BUAOB B (DOPMHUPOBAHHUH
MIPOCTPAHCTBEHHOW CTPYKTYphl mNomyssiquii. OCHOBHBIE IOKa3aTENM MOMYJISAIUN: YHUCIECHHOCTD,
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IJIOTHOCTh, BO3pacTHasi M TOJIOBasi CTPYKTypa, POKIAEMOCTH, MPUPOCT, TEMIT POCTa, CMEPTHOCTH,
MUTpaIus.

DKkojoruveckas CTpykrypa mnomyissmud. OIleHka YHCICHHOCTH MOmyJsanuu. JlmHaMuka
MOMyJSIMUK U e€ peryssiius. buoTudeckuid MOTEHIMAN MOMyJsuu. MoenupoBaHue TUHAMUKA
nomysiiuu. KpuBble pocTta 4nciaeHHOCTH nomyisiiuy. KpuBble BKUBaHUS. Peryssiius yiucieHHOCTH
MOMYJISIIAIA: poJib (AaKTOPOB, 3aBUCAIINX U HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTHYECKUE CTPATETHH
BHUOB (1- 1 K-cTparterun).

[TonsiTne 00 dSKoNMOTMYECKOW Huile BuAa. MecrooOutanue. MHOTOMEpHas MOJENb
skosiorndecko Humm Jx.M. XartumHcona. PasMepbl skosornyeckoil Humd. IloTeHumanbHas u
peaNr30BaHHAs HUIIIH.

Bung kak cucrtema mnonysisuuid. Apeansl BUAOB. BHIBI M MX JKM3HEHHBIE CTPATETHH.
DKOJIOTHYECKUE YKBUBATICHTHI.

3aKOHOMEPHOCTH TOBEJCHUS U MUTpAlUil KUBOTHBIX. bHonornueckue MHBA3UU UyKEPOJHBIX
BUJIOB.

JdemoHcTpanuu

IToprper: Ix. WM. XaTuyuHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKHE XapaKTePUCTUKH Momysuun», «lIpoctpancTBeHHas
CTPYKTypa TOIMyJISIun», «Bo3pacTHble mUpaMuIbl TOMyIanun», «CKOPOCTh 3aceIeHUs MTOBEPXHOCTU
3eMIi pa3MUYHBIMU OpraHu3MamMm», «Moaens sxonorudeckoit Humm [x. M. Xatuunconay.

Oo6opynoBanue: repOapuy pacTCHUN, KOJUICKITUHN )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOieHus ceMsiH paCTeHHI K PacCEeCHUIO.

Tema 9. Jkos10rus CO001IECTB. IKOJOTHUECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crTpykrypa. CBsi3M MEXIy OpraHU3MamMHu B
omoreHo3e.

Dkocuctema kak oTkpbitas cucreMa (A. [[x. Tercnu). @yHKIMOHANBHBIE OJOKH OPraHU3MOB B
9KOCUCTEME: MPOIYICHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckne ypoBHH. Tpoduyeckue 1enu u
cetu. AGnoTtnueckue 010ku 3kocucteM. [10uBbI 1 MBI B 9KOCUCTeMaX. KpyroBopoT BemecTB U MOTOK
SHEPTUU B IKOCHUCTEME.

OcHOBHBIE TOKa3aTeNd HKOCUCTeMBI. buomacca W MpOAyKIHUSA. DKOJIOTHUECKHUE MHUPAMUIBI
qrcesl, 0MoMacchl U SHEPTUU.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HampapneHHbIC
3aKOHOMEPHBIE CMEHbI COOOIECTB — CyKlieccuu. [lepBuUHbIE U BTOPUYHBIE CYKLIECCUU M UX TPUYUHBI.
AHTpPOIIOTeHHBIE BO3/IEHCTBUS Ha cykieccuu. KimmmakcHoe coobmiectBo. bropa3znooOpasue u moHoTa
KpyroBOpOTa BEILIECTB — OCHOBA YCTOMYUBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. JKocucmemvl 03€p U peK. IKOCUCmeMbl Mopeli U OKeaHos.
Oxocucmemvl myHOp, 1eco8, cmeneti, NyCcmblHb.

AHTpPOIIOTEHHBIE ~ 3KOCHUCTEMBL.  ArposkocucreMa.  ArponeHo3.  Pasmuums — mexny
aHTPOMNOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocuctem. loponckas ¢mopa u ¢ayHna.
CunaHTponM3anus ropojckon (ayHbsl. bruomornueckoe n X03sHCTBEHHOE 3HAYEHUE arpPO3KOCUCTEM
ypOO3IKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B HIKOCHCTEMaXx.
Ponv xackaonozo sppexma u 6udos-s0ughuxamopos (kiouesvix 6u008) 8 OYHKYUOHUPOBAHUU
akocucmem. llepeHOC HSHEPrMM M BEIIECTB MEXKIY CMEXKHBIMH DJKOCHCTEMaMH. Y CTOWYHBOCTH
OpPTaHU3MOB, MOMYJISAINI 1 YKOCUCTEM B YCIIOBUSX €CTECTBEHHBIX M aHTPOIIOTCHHBIX BO3CHCTBHIA.

Mexanuzmosl 6030eticmsuss 3a2ps3sHeHUll PA3HbIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOJI02UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6030eticmaus. MeTo010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX IKOCUCTEM.
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JdeMoHcTpauuu

IToprper: A. JIx. Tencau.

Tabmuupl u cxembl: «CTpyKTypa OHOIIEHO3a», «IJKOCHUCTEMA HIMPOKOJUCTBEHHOTO JIECay,
«JKocucTeMa XBOWHOro Jecay, «DyHKIMOHANBHBIE TPYNIbl OPraHU3MOB B  IKOCHCTEMEY,
«KpyroBopot BemiecTB B axocucteMey, «Llenu nuranus (nmactouiiHas, AeTpUTHas )», « DKOJIOTHYecKas
MUpaMU/Ia 4ucem», «IKOJOTHYECcKass MUupamMua OMOMacchl», «DKOJOTHUECKas MUPaMUAa YHEPTUn»,
«O0pazoBanue Oomnora», «llepBuunas cykueccusi», «BoccraHoBieHHME Jieca TOCHe MOXKapay,
«9KocucTeMa o03epa», «ArpoueHo3», «KpyroBopoT BeLIECTB M IOTOK JHEPrUM B arpoleHo3e»,
«IIpumeps! ypbosKocuCTEM.

O6opynoBanue: repbapuy pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uydesa MTUI] U 3Bepeil, repoapuu
KyJbTYPHBIX U JUKOPACTYIIUX PACTEHUI, aKBApUYM KaK MOJIEIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yuenne u onucanue ypo0o3KOCUCTEMBD».

JlabopaTopHas pa6ora «lI3ydyeHue pa3zHOOOpa3Wsi MENKUX MOYBEHHBIX UYJICHUCTOHOTHX B
Pa3HbIX HIKOCUCTEMAX.

JKCKypeust «IKCKypcHsi B TUIHUYHBIM Ouoreoneno3d (B ayOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJIOJIBHBIN WJIM TOWMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeust «IKCKypCHs B arpodKOCHCTEMY (Ha MOJIE WK B TETNIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rinodanbHasi 3kocucTemMa

buocdepa — obmennanerapHas 06onodyka 3emid, TIe CYIIECTBYET WM CYIIECTBOBajia KU3Hb.
PasButHe mpencraBnenuit o 6uocdepe B Tpynax J. 3iocca. Yuenue B. WM. Bepraackoro o 6uocdepe.
O6nactu 6uocheps u €€ coctas. JKuBoe BemecTBo 6Mochepbl U ero PyHKLIUH.

3aKoHOMEpPHOCTH cymiecTBoBaHus Ouochepsl. OcobOeHHOCTH OHOChepsl Kak TII00ATBHOM
skocucTeMbl. /JluHamudeckoe paBHoBecue B Ouocdepe. KpyroBopoTsl BemecTs U OMOT€OXUMHYECKHE
IUKITEI (yTiiepoja, a3oTa). PurmMudHocTh siBeHuit B 6uocgepe.

3onanbHOCTh Ouochepsl. [lonsTue o 6Guome. OCHOBHBIE OMOMBI CYIIU: TYHApA, XBOWHBIE Jieca,
CMEIIaHHblE W NIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCTbIHM, TPOIMYECKUE Jieca,
BBICOKOTOphsi. Kitumat, pacTUTENbHbIN U KUBOTHBIN MUP OMOMOB CYILIH.

CtpykTypa ¥ (QYHKIHS XKUBBIX CHUCTEM, OIICHKAa MX PECYpPCHOrO TMOTCHIMANIa M OmochepHBIX
GbyHKIMH.

JdeMoHcTpanuu

IToptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmumer u cxembl: «l'eochepsr 3emmm», «KpyroBopor aszora B mpupome», «Kpyrosopot
yriaepona B mpupone», «KpyroBopor kucimopona B mpupone», «KpyroBopor Boabl B NpHUPOIE»,
«OcHoBHBIC OMOMBI cymm», «Kmumatudeckue mosica 3emun», «TyHapa», «Tairay, «CMemaHHBIN
necy, «lnupokonucTBeHHslil ec», «Ctenby, «CaBanHay, «[lycTeisy, « Tponnyeckuii gecy.

O6opynoBaHue: repOapuyl paCTCHUA Pa3HbIX OMOMOB, KOJIICKIIMH JKUBOTHBIX.

Tema 11. YesioBek 1 OKpYKawias cpeaa

DKOJIOTHYECKHE KPHU3UCHI U MX NMpUYUHBI. Bo3neicTBue yenoBeka Ha Omocdepy. 3arps3HeHue
BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOAHOM cpelbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymenue noussl. OxpaHa MOYBEHHBIX PECYpCOB. MI3MeHeHNe KiuMara.

AHTpOINOTEHHOE BO3JEHCTBHE HA PACTUTENBHBIA M KUBOTHBIA MUp. OXpaHa pacTUTEIHHOTO U
AKHUBOTHOTO MHUpa. OCHOBHBIE MPHUHLMUIIBI OXpaHbl Mpupoabl. Kpacusie kuuru. Ocobo oxpaHsembie
npupoasbie Teppuropun (OOIIT). borannyeckue caibl U 300JI0TMUECKUE TAPKH.

OcCHOBHbBIE TNPUHIUIBI YCTOMYMBOIO pPa3BUTHUS 4YeNOBeUYeCTBa W NpUpOIbl. ParumonanbHOe
MIPUPOOIIOIB30BAHNUE U COXPaHEHHE OMOIOrHUecKoro pazHooOpaszust 3eminu. O0mme 3aKOHOMEPHOCTH
rJI00aNBHBIX 9KOJOTHYECKUX KpH3ucoB. OCOOEHHOCTH COBPEMEHHOIO KPHU3HCA U €r0 BEpPOSTHHIC
MIOCJIEJICTBUSL.
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Pa3BuTHE METOOB MOHHWTOPHWHIA Pa3BHTHS OIACHBIX TEXHOTEHHBIX MporieccoB. CucmemHvle
uccneooeanusi  nepexooa K  pecypcocoepezaroweil U  KOHKYPEHMOCHOCOOHOU — dHepeemuxe.
buonocuueckoe pasnoobpazue u ouopecypcwi. Hayuonanouvie uHgopmayuounvie cucmemvl,
obecneuugarowue 00CmMyn K UHGOpMayuy no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OcHosbl
aKopeabunumayuu IKocucmem u cnoco6o8 60pvowl ¢ buonospedicoeHusmu. Pexoncmpykyus mopckux
U HA3EMHBIX 9KOCUCTNEM.

JdemoHcTpanuu

Tabmuuel U cxembl: «3arpsisHeHne aTMochepsl», «3arps3HeHue ruapochepe, «3arps3HeHHe
nmouBsl», «llapHukoBeI 3¢dekT», «Ocob0 oxXxpaHseMble NPUPOJIHBIE TeppUTOpUm», «Moaenun
YOPAaBIIEMOTO MUPay.

O6opynoBanue: ¢dotorpadun OXpaHIEMbIX pacTeHH W XKMBOTHBIX KpacHoit kuurm Poccuiickoit
®enepaunn, KpacHON KHUTH pETHOHA.

2. [lnanupyemble pe3yJibTaThl 0OCBOeHHUsI Kypca omosorum 10-11 kiaacca
JIMYHOCTHBIE PE3YJIbTATDI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaTaM OCBOEHHs 00yYaloLMMHCS IpOrpamMM
cpeliHero o0uiero oopa3oBaHus: JMYHOCTHBIE, METAIPEIMETHBIE U MPEAMETHBIE.

B cTpykType NHYHOCTHBIX pE3yJbTaTOB OCBOEHHs MpPOrpamMMbl 10 OHOJOTMH BbIJIEICHBI
CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHNE 00YYAIOIUMHUCS POCCUMCKOMN TPaKIaHCKOW UIACHTUYHOCTU —
TOTOBHOCTU K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIPENEICHUIO, Haluuyue Momueayuu K
00y4YeHHIO OWOJIOTHH, YeleHanpasieHHoe pasgumue BHYTPEHHHUX YOSKICHHH JTHMYHOCTH HAa OCHOBE
KJIIOYEBBIX IIEHHOCTEH W MCTOPUUECKUX TPaJAULUI pa3BUTHA OUOIOTHYECKOTO 3HAHUS, 20MOBHOCHb U
cnocobonocms 00y4YaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JESTEIBHOCTU II€HHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMM, NPUCYLIMMH CHUCTEME OMOJIOTUYECKOTO OOpa3oBaHMA, Haauuue npasoCcoO3HAHUs
AKOJIOTMUYECKOM KYJIBTYPBl, CHOCOOHOCU CMABUMb €N U CTPOUTH )KU3HEHHbIE TIAHBI.

JIMuHOCTHBIE pPE3yJbTaThl OCBOEHHUS IMPOrpaMMbl IO OMOJIOTUH JOCTUralOTCS B EIMHCTBE
y4eOHOM M BOCHUTATENIbHOM J1€ATE€IbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMU POCCUUCKUMHU
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMH, INPUHATBIMU B
obliecTBe MpaBUIaMM M HOPMaMH IIOBEJCHMS M CIIOCOOCTBYIOT IIpolleccaM CaMOIIO3HAHM,
CaMOBOCIIUTaHUSI U CAMOPa3BUTHUSA, Pa3BUTUS BHYTPEHHEW IO3UMLMU JMYHOCTH, NATPUOTH3MA U
YBaXCHHMs K 3aKOHY M IIPAaBOIOPAIKY, YCJIOBEKYy Tpyla M CTaplieMy IIOKOJEHHIO, B3aUMHOIO
YBa)KEHUsI, OEPEKHOTO OTHOIIEHUS K KYyJIbTYpPHOMY HACJIEIUI0 M TPAIULIMSIM MHOTOHAIIMOHAIHLHOTO
Hapopa Poccuiickoit Denepanuiu, IpuUpoIe U OKPYKAIOUIEH CpeE.

JIMuHOCTHBIE pPE3yJbTAaThl OCBOCHUS ydeOHOro mnpenmera «buomorus» HOIKHBI OTpaXkaTh
TOTOBHOCTb M CIOCOOHOCTh OOYYaOUIMXCSl PYKOBOJCTBOBAThCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3HUIIMEH JTUYHOCTH, CUCTEMOH LEHHOCTHBIX OpPHEHTAIMH, MO3UTUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOIUX TPAJAULUOHHBIM LIEHHOCTSAM POCCHUHCKOro OOIIECTBAa, PACIIMPEHUE >KU3HEHHOTO
OIbITAa W OINbITA JEATEIBHOCTH B IMPOLECCE pealu3allii OCHOBHBIX HaIlpaBICHUN BOCIIUTATEIbHOMN
NESATEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMSA:

C(OPMHUPOBAHHOCTh I'PAXKIAHCKON MO3UIMU O0yUaIOLIErocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJieHa POCCUICKOro 00IIEeCTBa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX MpaB M 003aHHOCTEH, YBaXKEHUE 3aKOHA U ITPABOIOPSIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOM [EATEIBbHOCTH NIPU CO3AAHMM Y4EOHBIX MPOEKTOB,
peleHNH yu4eOHbIX U T03HABaTEIbHbIX 337]ay, BHIIOJIHEHNH OMOJIOTHYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTh OMpENeNsITh COOCTBEHHYIO MO3UIIMI0 MO OTHOIICHHUIO K SBJIEHUSM COBPEMEHHOMU
KU3HU U OOBACHATH €€;

YMEHHE YYUTHIBaThb B CBOMX JIEHUCTBUSAX HEOOXOJUMOCTb KOHCTPYKTHUBHOTO B3aMMOJECHCTBHS
TOJIeH ¢ pa3HbIMH YOKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLMATBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHMYECTBY B TIPOIlECCE€ COBMECTHOTO  BBIMIOJHEHUS  y4eOHBIX,
MIO3HABATENIBbHBIX M HCCIIEI0BATENbCKUX 3aJjad, YBaXXUTEJIbHOTO OTHOLIEHHS K MHEHHUIO OIIIOHEHTOB
pHU 00CYXIEHUN CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO CONEPIKAHMS,

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh POCCUICKON Tpa)kNaHCKOH HWIACHTHYHOCTH, MATPUOTH3MA, YBAXKECHUS K
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH mepen PonuHoM, TopaocTu 3a cBOil Kpaii, cBoro Poauny,
CBOM A3BIK U KYJbTYpY, IPOIJIOE U HACTOSLIEE MHOIOHAIIMOHAJIBLHOTO Hapoaa Poccuy;

LEHHOCTHOE OTHOILIECHHE K MPUPOJHOMY HACIEAUI0 U MAMSATHUKAM MPUPOJbI, JOCTUKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCThH OIICHMBATh BKJIAJ] POCCUMCKHUX YYEHBIX B CTAaHOBJIEHHUE W Pa3BUTHE OHOJIOTHH,
MIOHMMAaHHS 3HaYeHUs! OMOJIOTUU B ITO3HAHUU 3aKOHOB IPUPOJIbI, B )KU3HHU YEJIOBEKA U COBPEMEHHOIO
00111eCTBA;

uzeiiHas yoexn€HHOCTh, TOTOBHOCTh K CIYXEeHHIO M 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
€ro cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE TYXOBHBIX IEHHOCTEHN pOCCUIUCKOr0 HAPOa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MIOBEJCHUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYAllMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHHs, OPUEHTHUPYSCh Ha
MOpaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJMTENSAM, CO3AAHMIO CEMbU HAa OCHOBE OCO3HAHHOI'O
IIPUHATHS LIEHHOCTEW CEMENHOMN KU3HU B COOTBETCTBUHU C TPAJULMAMU Hapo1oB Poccun;

4) 3cTeTHYEeCKOr0 BOCIIMTAHMSA:

HCTETUYECKOE OTHOLICHWE K MHpY, BKJIIOYas OSCTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOLICHHUI;

IIOHMMAHHUE SYMOLIMOHAJILHOTO BO3ACHCTBUS KUBOU ITPUPOBI U €€ IEHHOCTH;

TFOTOBHOCTh K CaMOBBIP2KEHHUIO B Pa3HBIX BHUJAX UCKYCCTBA, CTPEMJICHUE IMPOSBIATH KaueCTBa
TBOPYECKOM JIMYHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOpMHUPOBAHHUSA KYJbTYPbI 3[0POBbS M 3MOIHOHAJIBLHOIO
Os1aromosyqus:

MOHUMAHHWE W peaJM3alds 3J0pOBOro M 0Oe30MmacHoro obpasza >KW3HU (340POBOE IMHUTAHHE,
COOJIIOICHHE TUTHCHUYECKUX TPAaBHJI U HOPM, cOaJaHCHUPOBAHHBIM PEXUM 3aHATHH W OTHABIXA,
peryisipHas pusnueckas akTUBHOCTb), OEPEKHOI0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LIEHHOCTU MPAaBWJI WHANBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOro MOBEJACHUS B
CUTYaLUAX, YTPOKAIOLIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HAHHE TIOCIEACTBUA M HENPHUATHS BPEIHBIX MPUBBIUEK (YNMOTpeOJeHHUsS aJIKOTOoJIs,
HapKOTHUKOB, KypPEHHUS);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYIOJIIO0HE;

FOTOBHOCTh K AaKTUBHOM JEATEIBbHOCTH TEXHOJIOTMYECKOM M COIMAJIbHOW HaIpaBIE€HHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIIIOJIHATH TAKyIO JAESITENIbHOCTD;



26

UHTEpEeC K pas3Iu4HbIM cdepaM MpodeccHOHANbHON NeATeIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BbIOOp OyayIIel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BAHUIO HA MIPOTSKEHUH BCEH KU3HU;

7) 3K0OJI0TH4YeCKOr0 BOCIIMTAHHUSA:

HKOJIOTMYECKH II€JIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOYHUKY >KU3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBaHMS;

MOBBIIIIEHHE YPOBHSA SKOJIOTMYECKOW KyJIbTypbl: NpUOOpETEeHHE ONbITa IUIAHUPOBAHUSA
IIOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX ITOCJIEICTBUM JIs1 OKPYXKAIOIIEH CpeIbl;

OCO3HaHHUE T00aJIbHOr0 XapaKTepa dKOJOrHUeCKHUX Mpo0ieM U MyTel X peleHus;

CIIOCOOHOCTh MCHOJIB30BATh MPHOOpETaeMble NMPH U3yUYeHHH OWOJIOTUM 3HAHHS U YMEHUS IpH
pelieHnr MpoOseM, CBSI3aHHBIX C palMOHAIBHBIM MPHUPOJIONOIB30BaHUEM (COONIOIEHNE TPaBUII
MIOBE/ICHNUS B IPUPOJIE, HAIIPABICHHBIX Ha COXPAHEHHE PaBHOBECHSI B IKOCHCTEMAaX, OXPAaHy BHUJOB,
IKOCHUCTEM, OHoCchephI);

AKTUBHOE HEINPUATHE NEUCTBUM, NPUHOCALIUX BpEJ OKPYKAKOLIEH NPUPOJHON cpele, YMEHHE
MPOTHO3UPOBATh HEOIArONPUATHBIE KOJOTHYECKHE MOCIEACTBUS TMPEANPUHUMAECMbIX IEUCTBUN U
IIpe0TBpaIATh UX;

HaJu4he pPa3BUTOrO0 HKOJOTMYECKOTO MBIIUICHHS, HKOJOTMYECKOM KyJbTYpbl, OIbITA
JESTEIBHOCTH 3KOJIOTHYECKOW HAIPaBI€HHOCTH, YMEHUS PYKOBOJICTBOBATLCS MU B TI03HABATEIbHOM,
KOMMYHUKATUBHON M COLIMAIILHON MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUYECKOU NEATEIbHOCTH
AKOJIOTMUYECKOM HaNpaBIE€HHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMUPOBAHHOCTb MHUPOBO33PEHMSI, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKHU ¥ OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOTO Ha MAJIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YHTATEJILCKOW KyJIBTYpbl KaK CpEICTBA B3aUMOJEHCTBHS
MEX/1y JIFOJIbMU U TIO3HAHMSI MUPa;

NOHUMaHue cnenu(uky OHONOTMKM Kak HayKd, OCO3HaHUS €€ poid B (OPMHUPOBAHUU
palMOHAIbHOIO0 HAYYHOI'O MBILIUICHHUS, CO3JaHUM LEJIOCTHOTO IPECTABICHUs 00 OKPYKAIOIIeM MUpe
KaK O €IMHCTBE IPUPOJbI, YEJIOBEKAa M OOILIeCTBa, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHnr IpobiieM COXpPaHEeHUs TPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTUU Uil COBPEMEHHOM IIMBUIM3AIMU: 00ECIIEUeHUs] HOBOTO
YPOBHSL Ppa3BUTHUSI MEAMILMHBI, CO3/IaHUE TEPCHEKTUBHBIX OHMOTEXHOJOTUH, CIHOCOOHBIX peulaTh
pecypcHble TpoOJeMbl pa3BUTHS 4YEJIOBEYECTBA, IOMCKAa IMyTed BBIXOAA U3  TIJI00AIBHBIX
HKOJIOTMUECKUX Mpo0JeM U obecrneueHus Iepexoia K YCTOHYHMBOMY pPa3BUTHUIO, PAllMOHAILHOMY
MCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B TMOJYYEHMH OMOJIOTMUECKMX 3HAHUI B IEJIAX MOBBILICHUS O0OIIei
KyJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'pPaMOTHOCTH, KaK COCTaBHOM 4acTH (yHKIMOHAJIBHOU
IPaMOTHOCTH 00ydJaromuxcsi, GopMHUPYyEMO NPH U3YUECHUN OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB TIO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH UCTIOIB30BaTh MOJMydyaeMble 3HAHUS AJIs aHAIM3a U OOBSICHEHUS! SIBJICHUN OKPY>KAIOILIETO
MHUpa ¥ TIPOUCXOIAIIMX B HEM M3MEHEHHMH, YMEHHE J1eJaTh 0OOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE
HAy4YHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX C LIEJBIO MOJyYEHHUs JOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIONB30BaTh OMOJIOTUYECKHE 3HAHUS JJISI pPEIICHUs Po0JieM B
peanbHBIX KU3HEHHBIX CUTYaLHIX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW J€ATEIbHOCTH, T'OTOBHOCTb OCYILIECTBIIATH NPOEKTHYIO U
HCCIIEA0BATENbCKYIO AESTEIbHOCTh MHINBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI 1O OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTIMH.
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METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpenmMeTHble pe3yiabTaThl OCBOEHHS Yy4deOHOro mpenmeta «buonorus» BKIOYAIOT:
3HauyuMble Ui (OPMHUPOBAHHS  MHPOBO33PEHHUA  OOYyYAlOHIMXCS  MEXKIUCUUIUIMHAPHBIC
(MexnpeaMeTHbIE) OOIeHaYYHbIE MOHATUS, OTPaXKAaroIIUe IEOCTHOCTh HAYYHOW KapTHHBI MHpa H
CHenu(puKy METOJOB IMO3HAHMs, HCIOJIB3YEMbIX B ECTECTBEHHBIX HayKaxX (BEIIeCTBO, JHEPrus,
SIBIICHUE, TPOIIECC, CHCTeMa, HAYYHBIH (DAaKT, MPHUHIIMI, TUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCclieIoBaHNe, HaONIo/IeHue, H3MEPEeHHEe, OSKCIEPUMEHT M JIpyrue); YHUBEpcajbHble yueOHbIE
neiicTBus (MO3HaBaTENbHBIE, KOMMYHUKAaTHBHBIE, PETYJIATUBHBIE), oOecreunBaone GopMHUpOBaAHNE
(GyHKIMOHAIBHOW TpPaMOTHOCTH M COLMAJIBHOW KOMIIETEHIMH OOyYaromMXcsi; CIIOCOOHOCTh
00yYarOIIUXCsl HCIOJIB30BaTh OCBOCHHBIC MEKIUCIMILUIMHAPHBIE, MHUPOBO33PCHUECKHE 3HAHUS U
YHUBEpPCalbHbIe yueOHbIE ACHCTBHS B TO3HABATEIBHON M COITUAIBHOM MPAKTUKE.

B pesynbrare u3yueHus: OMOJIOTUN Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus y 00ydaronierocs
OynyT chopMUpOBaHBI MO3HABATENbHBIE yHHMBEpCAJIbHbIC Y4YeOHBIC NEWCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaJlbHbIC Y4eOHBIC JIEHCTBUS, PEryIsATUBHBIC YHHUBEpPCAIbHBIE YUeOHBIC EHCTBUS, COBMECTHAs
NeSITENbHOCTD.

MeTanpeamMeTHbIe pe3yIbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO O0IIEeT0 00pa30BaHuUs JTOKHBI
OTpaXkaTh:

ORi1aieHNe YHMBEPCAILHBIMH YU4€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) 6a3oBbIe JOrHYeCKHE JTeHCTBHUS:

CaMOCTOSITENILHO ~ (JOPMYJTUPOBATh M aKTyallM3UpPOBATh MpoOJIeMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HAHUHU HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUSA (aHaJmsa, CHHTEC34,
CpaBHEHHMS, Kiaccuukanuu, o000IIEeHNS), paCKpPbIBaTh CMBICT OMOJIIOTUYECKUX TMOHATUN (BBLACIATH
HX XapaKTCPHBIC ITPHU3HAKW, YCTAaHABJIIMBATDb CBA3U C IPYTUMU HOHSITI/I?[MI/I);

OTIPEACIIATH LIETH ACSITeNbHOCTH, 3a/1aBast MapaMeTPbl U KPUTEPUU UX JOCTUIKECHUS, COOTHOCHUTD
PE3YIBTATHI ACATCIBHOCTH C ITIOCTABJICHHBIMU LICIISIMU

UCIOJIb30BaTh OMOIOTHYECKHE MOHITHS ISl 00bSICHEHUs (DAKTOB U SIBJICHUN KUBOW MTPUPOJIBI;

CTPOUTH JIOTHMYCCKHUE PACCYKIACHUA (I/IH)IYKTI/IBHI)IC, ACAYKTUBHBIC, I10 aHaJ'IOFI/H/I), BBIABIIATH
3aKOHOMEPHOCTH W TPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHHUAX, (DOPMYIHpPOBATH BBIBOIBI U
3aKJIFOUEHHUS;

NPpUMCHATH CXCMHO-MOJCJIbHBIC CPCACTBA JIA MNPCACTABICHUSA CYHUICCTBCHHBIX CBSI3eU U
OTHOIIEHUH B H3y4aeMbIX OHMOJOrMYECKHX OOBEKTax, a TaKkKe IPOTUBOPEUUH pPa3HOro poja,
BBISAABJICHHBIX B Pa3JIMYHbIX HH(bOpMaLIPIOHHbIX HCTOYHHKAX,

pa3pabatbiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHaIM3a HMMEIOLIUXCS MaTepHAIbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE pE3YyJbTATOB LEJSM,
OLICHUBATh PUCKHU HOCJIC,[[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJUHUPOBaTh M  BBINOJHATH paboOTy B YCIOBHSIX pEalbHOTO, BUPTYalIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEHICHUH KU3HEHHBIX MPOOIIeM.

2) 6a30BbIe MCC/Ie0BATEIbCKHE IEHCTBUS:

BJIQJICTh HABBIKAMHU Yy4eOHO-UCCIIEOBATEIbCKON M MPOEKTHOWH MAESITeNbHOCTH, HaBBIKAMU
paspemieHuss mpoOJieM, CIOCOOHOCThIO M TOTOBHOCTHIO K CaMOCTOSATEIHHOMY TIOUCKY METO/OB
pelIeHUs MPaKTUUECKHX 3aj1a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJIOB MO3HAHUS;
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UCIIONIb30BaTh pa3jMYHble BUJbBl JIEATEIBHOCTH [0 TMOJYYEHHIO HOBOI'O 3HAHHUS, €ro
MHTEpIpeTalny, TPeoOpa30BaHUI0 U IPUMEHEHHIO B YUEOHBIX CUTYallUsAX, B TOM YHCJIE MIPH CO3AaHUU
y4€OHBIX U COLMAIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIA THI MBIIIICHUS, BIAACTh HAYYHOW TEPMUHOJOTHEH, KIFOYEBBIMU
MOHSTUSIMU U METOJIaMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIC 3a/Ja4ll B O0pPa30BaTENbHOM JAEATEIBHOCTH H
KU3HEHHBIX CUTYyaIUsIX;

BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3M U aKTyaJIU3UpOBATh 3ajady, BBIIBUTAaTh TUIIOTE3Y €€
pelIeHNs, HAaXOAUTh apryMEHThI JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEP)KIECHUH, 3a7aBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJTYUYEHHBIE B XOJI€ PELICHUS 3aJjauld Pe3yJIbTaThl, KPUTHUECKH OLEHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJISITh LIEJICHANPABICHHbI IOMCK IIEpeHOca CpPEJACTB M CHOCOOOB [JEHCTBUS B
npodecCHOHANIBHYIO CPey;

YMETh IEPEHOCUTD 3HAHUS B NO3HABATENIBHYIO U PAKTUYECKYIO 00JIACTH KU3HENEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJICH, PE/JIaraTh OPUTHHAIBHBIEC TTOIX0/IbI M PEIICHUs, CTABUTh MPOOIEMBI U
3a/1a4M, JOMYCKAOIINE allbTEPHATUBHBIC PEIICHHUS.

3) pabora ¢ unpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUYHUKAX WH(POPMALIUHU (TEKCTE yueOHOTro MocoOusi, Hay4yHO-
MOMYJISIPHOM JIUTEpaType, OMOJOTHYECKUX CIOBAPSAX U CIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3axX JaHHBIX,
B lHTepHETE), aHaTN3UPOBATh HHPOPMAIHIO PA3IMUHBIX BUIOB U (OPM MpEACTaBICHUS, KPUTHUECKU
OLIEHHBATH €€ TOCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

¢dbopMynaHpoBaTh 3ampOChl U TPUMEHSTh pa3IUYHbIE METOAbl IpPH IOUCKE U O0TOOpe
Oouosornueckoi nHpopMaIuu, HeOOXOAUMOM JIJIs1 BBITIOJHEHUS YICOHBIX 337124,

npuoOpeTaTh OMBIT  HCIOJIb30BaHUA  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
COBEpUIECHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUS PA3IMYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMAJbHYIO  (OpMy  IpelICTaBIE€HUs  OHMOJOTHUYECKOM
uHpopMaluu (cxeMsl, rpaduky, TuarpaMmbl, TaOJULbI, PUCYHKHU U IPYTO€);

UCTOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpeACTBa MpH paboTe ¢ OUOJOrHYecKOi
uHbopMalvel: MNPUMEHATh XUMHUYECKHe, (U3NYECKHe M MaTeMaTHYeCKue 3HaKh M CHUMBOJIBI,
dbopmynbl, abOpeBHATYpy, HOMEHKJIATypy, HCIOIb30BaTh W  MPeoOpa3oBBIBATH  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJIQ/ICTh HABBIKAMHU PACIIO3HABAHUS U 3aIUTHl WHGOpMAIMK, UHPOPMAITMOHHON OE30MacCHOCTH
JIUYHOCTH.

OBi1aieHHe YHMBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH 1€HCTBUSIMMU:

1) o0omenue:

OCYILIECTBIISITh KOMMYHHUKAIIMK BO BCeX c(epax KU3HH, aKTMBHO y4acTBOBATh B JTMAJIOTE WJIH
JUCKYCCHH TIO CYLIECTBY OOCY>KAaeMON TeMbl (YMEHHE 3a/1aBaTh BOMPOCHI, BHICKA3bIBATH CYKIICHUS
OTHOCHUTEJILHO BBINIOJIHEHUS MpEUIaraéMoi 3aJaud, YYUTHIBaTb HHTEPECHl U COIIACOBAHHOCTH
MO3UIUI IPYTUX YYaCTHUKOB JAMAJIOTa WM JUCKYCCUN);

pacno3HaBaThb HEBepOaJbHBIE CPEJCTBA OOILIEHUS, [IOHUMATh 3HAYEHHE COLIMAJIBHBIX 3HAKOB,
MPEANOChIIIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTyaldil, yMETb CMsSIrdaTh KOH(DJIUKTHI U BECTU
IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH cioco0aMu OOIIEHHS] M B3aUMOJAEWUCTBUSA, TOHUMATh HAMEPEHHS IPYTUX
JIOCH, TPOSBIATH YBAXKUTEIHBHOE OTHOIIEHHE K COOECeNHMKY W B KOPPEKTHOW (opme
(bopMyIIHpPOBaTh CBOM BO3PAKECHHUS;
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Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAaHUEM SI3bIKOBBIX CPECTB.

2) COBMeCTHAsI 1esITeJIbHOCTh:

MOHMMATh M WCIIOJIb30BAaTh NPEUMYIIECTBAa KOMAaHAHOM M WHAMBHAyalIbHOH pabOThl HpU
peneHnH ONoIOTHYecKoi Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTh IPUMEHEHHUS TPYIIOBBIX (HOpM
B3aUMOJICHCTBUS NPHU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX ACHCTBUU ¢ Yy4€TOM OOIIMX HHTEPECOB H
BO3MO>KHOCTEH Ka)KJIOT0 4JI€Ha KOJUIEKTHBA,

IIPUHUMATD L€ COBMECTHOM AESTEIbHOCTH, OPIraHU30BBIBATh U KOOPAMHUPOBATH AEHCTBUS 11O
€€ JNOCTM)KEHHIO: COCTAaBJIATH IUIAH ACHCTBHH, pacHpenesaTh PoJu C y4ETOM MHEHMM Y4YaCTHHKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM PabOTHI;

OLIEHMBATh KauyeCTBO CBOErO BKJIAZAa M KAXKAOI0 y4aCcTHMKA KOMAaHJbl B OOIIMI pe3ysbTaT 1o
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaaraTb HOBBIE IPOCKTHI, OLICHWBATh HAEH C TMO3ULUM HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATh MO3UTHUBHOE CTPATETMYECKOE MOBEACHHUE B PA3JIMYHBIX CUTyaLUsX, HMPOSABIATH
TBOPYECTBO U BOOOpakeHUE, ObITh HHUITMATHBHBIM.

OgiajeHne YHMBEPCAJIbHBIMHU PeryJIssTHBHBIMH ICHCTBUSIMU:

1) camoopranu3anus:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIs BBISIBICHUS MTPOOJIEM U X PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTyalUsX;

BbIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHWH LEJNEBble M CMBICIOBbIE YCTAaHOBKH B CBOUX
NEUCTBUSX M MOCTYINKax IO OTHOIIEHHWIO K JKUBOW MpPUPOAE, CBOEMY 370pPOBbIO U 370POBHIO
OKPYKAIOIIHNX;

CaMOCTOSITENIbHO OCYIIECTBIISATH [T0O3HABATEIbHYIO J1€ATEIbHOCTD, BBISIBIISTH MPOOJIEMBI, CTABUTH
1 GOpMyIHPOBaTh COOCTBEHHBIE 331a4K B 00pa30BaTEIbHOM eI TEIbHOCTH U )KU3HEHHBIX CUTYalHAX;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIaH PEUIeHHs MpoOJeMbl € Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEINOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

paciupsATh paMK1 y4eOHOT0 ITpeMeTa Ha OCHOBE JIMUHBIX MPEIOYTCHUNH;

JieJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMUPOBAHUIO W TPOSBICHHUIO IIMPOKOW SPYIUIIMH B Pa3HBIX 00JIACTIX
3HaHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIBTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

7aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHUBBI B JAESITEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIbTATOB LICIISAM;

BJaJIETh HABBIKAMU I103HABATENBHON pe(IEKCHMHM KaK OCO3HAHUS COBEpPILIACMBbIX JIEHCTBUNA H
MBICIMTENIBHBIX IPOLIECCOB, UX PE3YJbTATOB U OCHOBAHMM, MCIIOJIB30BaTh NMPUEMBI peQuIeKCUU s
OLIEHKU CHUTYalllH, BEIOOpA BEPHOTO PEILICHMUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 X CHUKECHHUIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTHI IPYIUX IPU aHAIMU3E PE3yJIbTaTOB AESITEIbHOCTH;

3) npuHsiTHE CeOs M APYTHX:

NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKU M JOCTOUHCTBA,

IIPUHUMATb MOTHUBBI U APIYMEHTBI JPYIUX IIPHA aHAJIHU3€E PE3yNIbTaTOB AEATECIbHOCTH;

IpU3HABATh CBOE IIPABO U MPABO JPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTH NOHUMATh MUP C MO3ULMH JPYTOro YesoBeKa.

IMPEIMETHBIE PE3YJIBTATHI
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[IpenMeTHble pe3yabTaThl OCBOCHMS COJEp)kaHus ydyeOHoro mnpenmera «buonorus» Ha
yriIyOJN€HHOM YpOBHE OPHEHTHPOBAaHbI Ha oOecreueHHe MpOQUIBHOTO OOy4eHHUs OO0y4arouuxcs
ouonorun. OHM BKJIIOYAIOT: cHelU(UUecKre A OMOJOTMM HayyHble 3HAHMS, YMEHHUS U CIOCOOBI
JIeMCTBUH TIO0 OCBOEHHUIO, MHTEPIPETAlMM W MpeoOpa3oBaHUIO 3HAHUHM, BHJBI JIEATEIBHOCTH IO
MOJyYEHHIO HOBBIX 3HAHUM M HMX IPUMEHEHHMIO B DPA3JIMYHBIX Y4YEOHBIX, @ TaKXe B peaJbHbIX
KU3HEHHBIX cUTyalusax. [IpenMeTHble pe3yapTaTsl IPEACTaBICHbI 10 TOAaM U3YUYEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHHUs yueOHoOro mpeameta «buonorus» B 10 Knacce NOMKHBI
OTpaXkaTb:

C()OPMHUPOBAHHOCTh 3HAHUH O MECTe M POIM OHMOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAHNN E€CTECTBEHHO-HAYYHOH KapTHHBI MHpA, B MO3HAHUHU 3aKOHOB NPUPOJABI M PEIICHUU
po0JIeM PalMOHAIBHOIO MPHPOJONONIB30BaHMS, O BKIAJE POCCUICKUX M 3apyOeHbIX YUYEHBIX B
pa3BUTHE OMOJIOTHH;

BJAJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAaHUHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolye
OuosiorMYecKre TEPMHUHBI W TOHATHA (KU3Hb, KIETKA, OpPraHW3M, METa0oJH3M, TOMEOCTa3s,
CaMOpEryJIslMs, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, H3MEHUUBOCTb, POCT U pa3BUTHE),
ounonorndeckune Teopun (kierounas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMmocoMHas
Teopus HacieAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBmwioBa — o 1ieHTpax MHOT0o00pasus H
MIPOUCXOXICHNUS KYJIbTYPHBIX pacTEHUl), 3aKOHbI (€AMHOO0Opa3Hs IMOTOMKOB IE€PBOrO MOKOJEHMS,
paciIerieHusi, YUCTOThl TaMeT, He3aBUCUMOTI0 HacienoBaHus ['. MeHnens, ToMOJIOrHYecKux psijioB B
HacyencTBeHHoM n3menunBocty H. Y. BaBuiiosa), nmpuHIMIBI (KOMIJIEMEHTAPHOCTH);

BJaJICHUE OCHOBHBIMH METOJAaMM HAy4YHOTO IIO3HAHMSA, MCIIOJIb3YEMbIX B OHOJOTHYECKUX
HCCIICIOBAaHUSX KUBBIX O0BEKTOB (OTMHCAHKUE, U3MEPEHHUE, HAOJTIOICHUE, SKCTICPUMEHT);

YMEHHE BBIJIENATh CYIIECTBEHHbIE MPU3HAKU: BHUPYCOB, KIETOK IPOKAPHOT M 3SYyKapuorT,
OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCJIe OakTepwid, TpuOOB, pPACTEHHIA,
KUBOTHBIX M YEJIOBEKAa, CTPOCHUS OPraHOB U CHCTEM OPraHOB DPACTEHUM, XUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HENEATENBHOCTH, MPOTEKAIOIIUX B OpPraHM3Max PacTeHHM, KMBOTHBIX M YEJIOBEKa,
OMOJIOTMYECKUX MpPOLEcCOB: OOMEHa BeIecTB (MeTaboaM3M), NMPEeBpAIIEHUS SHEPIUH, OpOKeHUs,
aBTOTPO(PHOrO U reTepoTpOPHOro TUIOB NMUTAHUS, (HOTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meio3a,
raMeTroreHesa, SMOpHOreHe3a, MOCTAIMOPHUOHAIBHOIO PAa3BUTUS, PA3MHOKEHHs, HWHAMBUIYaJIHHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBUS T€HOB, F€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXJAy OpraHoMJaMHM KJIETKM U HX (YHKIUIMH,
CTPOEHUEM KJIETOK Pa3HbIX TKaHEH M UX (PYHKUUSAMH, MEXIy OpraHaMH M CHUCTEMaMHM OpraHOB y
pacTeHuil, )KUBOTHBIX M YEJIOBEKa M MX (PYHKIUSAMH, MEXIYy CUCTEMaMH OPraHOB U MX (DYHKIHSIMH,
MEXJy 3TanamMu OOMEHa BELIECTB, 3TallaMU KJIETOYHOI'O LMKJIA M )KU3HEHHBIX LUKJIOB OPraHU3MOB,
3TanaMu SMOPHOHAIILHOTO pa3BUTHs, TEHOTHUIOM U (heHOTUNOM, (heHOTUNIOM M (PaKTOpaMu Cpeibl
0o0UTaHUS;

YMEHHUE BBIABJISITH OTIMYUTENIbHBIE IPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PAaCTEHUH,
KMBOTHBIX U YEJIOBEKA;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JJIS I0Ka3aTeJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIL;

YMEHHE pelaTh OMOJOTHMYECKUE 3a/a4M, BBIABIATh MPUYMHHO-CIEICTBEHHBIC CBS3H MEXKIY
UCCIIelyeMbIMU OHMOJIOTMYECKMMHU IIPOLECCaMU U SBJICHMSMH, JAeNaTh BBIBOJBI M IPOTHO3bI Ha
OCHOBAHUU MOJIYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJIHATH JJAOOPAaTOPHBIE U NPaKTHUECKUe paboThl, COOIIOIATh MTpaBuUiIa IIpu padboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE BBIABUTaTh TMIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAIBHBIMU CPEICTBAMHU, (HOPMYIUPYS
11eJ1b UCCIIEI0BAaHUS, aHAJIM3UPOBATD MTOJyYEHHBIE PE3YJIbTATHI U JI€JIaTh BBIBOIBL;
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YMEHHE Yy4YacTBOBaTh B Y4YEOHO-HCCIIEIOBATEIBCKOW paboTe 1O OWOJIOTHH, SKOJOTUH |
MEAMLMHE, TMPOBOAMMOM Ha 0a3e WIKOJBHBIX HAy4YHBIX OOLIECTB, U MyOJMYHO MPEICTABIATH
MOJTy4YE€HHBIE PE3YJIbTAaThl HA YUEHUUYECKUX KOH(EPEHIHSIX;

YMEHHUE OIICHMBATh STHUECKUE ACHEKTHl COBPEMEHHBIX HCCIeIOBaHMN B 00JacTH OMOJIOTHH U
MEJIUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OILIOIOTBOPEHHE, HAIIPABICHHOE M3MEHEHHE I€HOMa U
CO3/1aHHE€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiel mpodecCHOHaIbHOW AESITeTbHOCTH B
obmactd OMOJOTHM, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SCTBA, MUIIEBOM
MIPOMBIIIIEHHOCTH, YTIyOJsITh TO3HABAaTEIbHBIA WHTEPEC, HANpPaBICHHBII HAa OCO3HAHHBIM BBHIOOP
COOTBETCTBYIOIIIEH Mpodeccud U MPOJOKEHHE OHOJIOrMYeckoro oOpa3oBaHUS B OpraHU3aIMsIX
cpeaHero npodecCHOHaATBFHOTO U BBICIIETO 00pa30BaHMs.

[IpeameTHbie pe3ynbTaThl OCBOEHHUs yueOHoro mpeamera «buonorusi» B 11 Knacce NOMKHBI
OTpaXkaTb:

c(OPMHPOBAHHOCTh 3HAHWH O MECTe M POJM OHOJOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bOopMHPOBaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B MO3HAHUU 3aKOHOB MPUPOIBI U
pEIICHNH 3KOJIOTMYECKUX IMPOOJIeM YeJIOBEYEeCTBA, a TAKXKE B PEIICHHM BOMPOCOB PAIMOHAIBLHOTO
MPUPOJIONONB30BaHUs, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOIIGHUS K TpUpOJie, OOIIECTBY,
YEJIOBEKY, O BKJIaJIe POCCUMCKUX M 3apyO0eKHBIX YUEHBIX-OUOIOrOB B Pa3BUTHE OUOJIOTHH;

YMEHHE BIIAJETh CHUCTEMOH OHOIOTMYECKHX 3HAHWUU, KOTOpas BKJIIOYAET OMpeAeNiCHUS U
MMOHWMaHHE CYIIHOCTH OCHOBOIIOJIATaOIIMX OMOJIOTHYECKUX TEPMUHOB M TIOHATHH (BHI, YKOCHCTEMA,
ouoctepa), 6monornueckre teopuu (dBodrounoHHas Teopus Y. JlapBuHA, CHHTeTHUYECKas Teopus
sBosroninn), yueHus (A. H. CeBeprioBa — o myTsx U HampalieHusx 3Bosrounu, B.W. Beprnanackoro — o
6uocdepe), 3akoHbl (reHermyeckoro paBHoBecus JIx. Xapaum u B. BaiinOepra, 3apoasiiieBoro
cxoactBa K. M. bapa), npaBuna (munumyma lO. JIubuxa, 3K0IOTHYECKON NHUpaMUAbl SHEPrUM),
runotessl (runote3a «mupa PHK» V. I'unbepra);

YyMEHHE BIaJIeTh OCHOBHBIMH METOJAaMHU HAy4YHOTO IIO3HAHMS, HCIIOJIb3YEMBIMH B
OMOJIOTMYECKHUX UCCIIeI0BaHUAX )KUBBIX OOBEKTOB U 3KOCHCTEM (OIUCAHUE, U3MEpeHHe, HAaOI0IeHNE,
AKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B PUPOJIE;

YMEHHUE BBIACIATH CYIECTBEHHbIE MMPU3HAKU: BUJOB, OMOTEOLIEHO30B, IKOCUCTEM U Ouochepsl,
CTaOUIIM3UPYIOIIEro, ABMXKYIIETO M Pa3phbIBAIOIIET0 €CTECTBEHHOrO 0TOOpa, aJUIoNaTpUyYecKOro u
CHUMIIaTPUYECKOI'0 BUA000PA30BaHMs, BAMSAHUS ABMKYIIMX CHJI 3BOJIOIMU Ha F€HO(OH] MOMYJISINY,
MPUCIIOCOOJIEHHOCTH OPraHW3MOB K cpefie OOUTaHMs, 4YepeIOBaHMs HANpaBICHUN HBOJIIOLNU,
KpyroBOpPOTa BELECTB U IOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXAY IPOLECCAaMU 3BOJIIOLMHU, ABMKYIIUMH CHIAMU
aHTPOIIOreHe3a, KOMIOHEHTaMU Pa3IMYHBIX SKOCHCTEM H MIPUCIIOCOOICHUSAMHU K HUIM OPTaHU3MOB;

YMEHHUE BBISBIATh OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, HPUCIIOCOOJIEHHOCTh BUIOB K
cpezne obutanusi, aOMOTHYECKUX U OMOTUYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aUMOCBS3EH OpraHu3MOB
B COO0IIECTBAX, AHTPOIIOT€HHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO H
CUMBOJIUKY JUIS I0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3H
OpPraHuU3MOB U CpeAbl OOWTaHUs, EIMHCTBA YEJIOBEUYECKUX pac, HEOOXOJUMOCTH COXpPaHEHHS
MHOT000pa3usi BUAOB U IKOCHCTEM KaK YCIOBHUS COCYIIECTBOBAHUS MIPUPO/IBI U YEIOBEUYECTBA;

YMEHHE pelaTh OMOJOTHMYECKUE 3a/1a4M, BBIABIATh MPUYMHHO-CIECICTBEHHBIC CBS3H MEXKIY
UCCIIeyeMbIMU OHOJIOTUYECKUMHU TPOLIECCaMU U SIBJICHUSMHM, JIelaTh BBIBOJABI M IPOTHO3bl Ha
OCHOBAHUU MOJYUYEHHBIX PE3YJIbTATOB;

YMEHHE BBINIOJIHATD Ja0OpaTOpHbIE U MpaKTHYeCKue paboThl, COOII0IaTh MpaBuiIa Mpu padoTe ¢
y4eOHBIM U 1a00PATOPHEIM 000PYIOBAaHUEM;
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YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPSITH UX IKCIIEPUMEHTAILHBIMU CPEJICTBAMU, (POpMyIHpys
1[eJTh UCCTIeI0BAHUS, AHAIM3UPOBATh MOyUYEHHBIC PE3YJIbTAThI U I€TIATh BBIBOIBL;

YMEHHE Yy4YacTBOBaTh B YUYEOHO-HCCIIEIOBATEIBCKOW paboTe 1O OWOJIOTHH, SKOJOTUH |
MEIUIIMHE, TPOBOJMMON Ha 0a3e HIKONBHBIX HAyYHBIX OOIIECTB, M MYOIMYHO TWPEICTABISITH
MOJTy4YE€HHBIE PE3YJIbTAThl HA YUEHUUECKUX KOH(PEPEHIIHSIX;

YMCHUC OLCHUBATH THUIIOTEC3bI U TCOPHUH O MPOUCXONKIACHUHN KNU3HU, YCIIOBCKA U YCIOBCUCCKUX
pac, o MpuYMHaX, MOCJIEACTBUAX U CIIOCO0axX MPeI0TBpAIeHUS TTI00AIbHBIX H3MEHEHU B Onocdepe;

YMEHHE OCYLIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied NpodecCHOoHaNbHON AEATeNbHOCTH B
oOjacTu OWOJIOTHH, AKOJIOTUH, MPHUPOJONOIH30BAHUSA, MEIUIMHBI, OMOTEXHOJOTWH, TCHUXOJIOTHH,
BCTCpUHAPUU, CCIBCKOI'0 XO3SII>’ICTBa, HI/IH_ICBOI>'I MMPOMBIINIJICHHOCTH, yFJIyﬁHHTB IO3HABaTEIbHBIN
WHTEpEC, HaINpaBJICHHBI Ha OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIICH MPOQPECCHU U TPOIOJDKEHUE
Ouosornyeckoro oOpa30BaHUS B OPraHU3ALMUAX CPEJHEro MPOPECCHOHAIBHOIO W BBICIIETO
oOpa3oBaHwusl.
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3. TemaTuyeckoe MJIAHUPOBAHUE € Y4eTOM padoyeil MporpaMMbl BOCIIUTAHUSA ¢ YKA3aHUEM KOJMYECTBA 4aCOB, OTBOAUMBbIX HA U3y4YeHHe
KaXKI0H TeMbl

10 KJIACC
KoJunuyecTBo yacos DJIEeKTPOHHbIE
Ne i/ I:::FD;:]LO;::[M PAIEIIOB H TEM Beero Kontpoabubie | IlpakTHuyeckue f)]g:)g)g:::;)n,ﬂm e
padoTsbI padoThbI pecypesr

1 buonorus kak Hayka 1
2 JKuBbI€e CHCTEMBI U UX U3YUCHHE 2
3 buonorus kneTku 2 0.5
4 XuMHUUYECKasi OpraHU3aLus KIECTKH 10 1 1
5 Crpoenue 1 QyHKIUU KIETKU | 8 2
6 OOMeH BellecTB U NpeBpallleHue YHEPTUU B 9 1

KJICTKE
7 HaCJIel[CTBeHIfaSI uHpOpMALIUS U 9 1 05

peanu3anys e€ B KJIETKe
8 ’Ku3HEHHBIN LUK KIETKU 6 1
9 Crtpoenue u GyHKIIMA OPTaHU3MOB 17 1 15
10 Pa3MHOXeHHE U pa3BUTUE OPraHU3MOB 8 1.5
11 ['eHeTHKa — HayKa O HACIIEJACTBCHHOCTH H 9 05

W3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 ['eHeTHKa YeOBEKa 3 0.5
15 CenekIust OpraHu3MOB 4 1
16 buoTexHOIOTHS U CHHTeTUYECKast OMOJIOTHS 4 1
17 PezepBHOE Bpems 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 13
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11 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM udposbie
Ne i/ IporpaMmb: pas Beero KonTtpoabubie | IlpakTHueckue f)lépgg:m ar eJ)mHLI e
padoThI padoThI pecype
1 3apokJIeHUE U Pa3BUTHE YBOJIIOLIMOHHBIX 4
NPEJCTaBICHUNA B OMOJIOTHH
2 MukposBosroLus U €€ pe3ysbTaThl 14 1 2
3 Maxkpo3Boronus 1 €€ pe3yJIbTaThl 6
4 [TpouncxoxaeHne u pa3BUTHE )KU3HU Ha 15 1 15
3emie
5 [TpoucxoxkIeHNE YeT0BEKAa — AaHTPOIIOTCHE3 10 1
DKOJIOTusl — HayKa O B3aMMOOTHOIIECHUSX
6 OpraHU3MOB M HaJJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpYXarollei cpeaoi
7 OpranusMmesl U cpejia 00UTaHUs 9 1 15
8 DKOJIOTHS BUJIOB U TOMYJISIIAN 9 0.5
9 DKOoJI0rHs CO00IIECTB. DKOIOTUIECKHE 12 1 05
CUCTEMBI
10 buocdepa — rnmobanpHas sKocucTeMa 6
11 YestoBeK M OKpYIKaromas cpeaa 6
12 Pe3epBHOE Bpemst 8 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 7.5




HMpuioxenne 1

KOHTPOJIb U KPUTEPUU OLHEHKU PE3YJbBTATOB OCBOEHUS ITPOI'PAMMBI.
[Ipu ouenmBanuu 3YH yuarmierocs 1o OMOJI0THN yIUTHIBACTCS
YPOBEHb OBJIAJICHHUS] OMOJIOTHUECKUMHU TOHSATHUSAMH, KOTOPBIC SBISIOTCS Ba)KHOM COCTAaBIISIONICH
o0I1eYeNI0BeueCKOi KyJIbTypHI,
00BEM BOCTIPOU3BEACHHS 3HAHUI, YPOBEHb MIOHUMAaHHs y4eOHOTO MaTepuana;
CaMOCTOSITENIbHOCTD CYKJIEHUH, CUCTeMaTH3alusl U IIIyOrHa 3HaHUIA;
NEWCTBEHHOCTh 3HAHUN, YMEHHUE TIPUMEHSTh UX B IPAKTUYCCKON NIEATEIHHOCTH C MEJBI0 PEIICHUS
MPAKTHYECKHX 3a]1a4;
YMEHHE JIeJaTh BBIBOJIbI U 000011I€HHs HA OCHOBE MPAKTUYECKOM e TEIbHOCTH;

v

, €CJIN y4alquucs:

OTMeTKa «5» BBICTaBIIETCSI

JIEMOHCTPUPYET CHCTEMHBIC 3HAHHUS BCEro o0bEMa MPOTrpaMMHOTO MarepHajia Mo
OMONIOTHH, OCO3HAHHO UCTIONB3YET UX B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTYaLUsX;
CaMOCTOSITENIFHO aHAJM3UPYeT OWOJIOTHUECKUE SIBICHHS M TPOIECCHI, BBIpa)XKaeT
JMYHYIO MTO3ULIHIO;

yMEET BBIICIATh TJIAaBHBIC MOJOXKEHUS B HM3YYECHHOM MaTepHuaje, Ha OCHOBaHUH
(akTOB U IPUMEPOB;

000011aeT, AesaeT BHIBOJIbI, YCTAHABIMBAET MEXKIIPEAMETHbIC U BHYTPUIIPEAMETHBIC
CBSI3M, TBOPYECKH NPHUMEHSET TOJYYCHHBIC 3HAHUS JUIS BBIMOJHEHHS CIIOXKHBIX
3aJa4 ¥ B HE3HAKOMOM CUTYallny;

HAXOJUT U MCIOJIb3YET JOMOTHUTEIbHbIC HCTOYHUKH MH(POPMAIIMHU /IS BBITOTHEHUS
y4eOHOM 3a/1aun;

YMEET BBLICTUTH MPOOIeMy U ONPEACTUTh IMyTH €€ PEIICHHs, TPUHIUMATh PEIICHUS,
apryMEHTHpPOBaTh CBOE OTHOIICHHE K Pa3HbIM B3IJIAaM HAa OOBEKT H3y4YCHHS,
YyYacTBYET B JUCKYCCHUSIX, PELICHUU MPOOIEMHBIX BOIIPOCOB

MIPU BOCIPOM3BEACHUN N3YUYEHHOTO MaTepHrala He JOMYCKaeT OIMOOK U HET0UETOB,
IpU  YCTHBIX OTBETAaX YCTpPAH’ET OTICNbHBIE HETOYHOCTH C  ITOMOIIBIO
JIOTIOJTHUTEJIbHBIX BOIIPOCOB YUUTEIs, COOJIIOJIACT KYJIbTYPY YCTHOU peyH.

OTmeTKka «4» BBEICTaBIISIETCS, €CITH

v

JEMOHCTPHUPYET 3HAHHE BCET0 M3YYEHHOI'0 MPOrpaMMHOI0 MaTepualia, OTBEYaeT Ha
[IOCTaBJICHHBIE BOIPOCHI, AHAJIM3UPYET HMH(OPMALMIO, C TOMOLIBIO YUUTEJs
yCTaHaBJIMBAET IPUUUHHO-CJIEICTBEHHBIE CBSI3U;

YMEET BBIJIEATH TJIABHBIE IIOJOKEHUS B M3YYEHHOM MaTepuasie, Ha OCHOBaHUU
¢akToB M TNpuMepoB,  0000ImaTh,  JAeIaTh  BBIBOJBI,  YCTaHABIMBATb
BHYTPUIIPEIMETHBIE CBSI3U, IPUMEHSATH MOTYUYEHHbBIE 3HAHUS Ha PAKTUKE;
CaMOCTOSITEJIFHO ~pEIIAeT THUIIOBbIE OWOJNOTHYECKHE YIPAKHEHUS U 3a]auu;
UCIOJIb3YEeT 3HaHUS B CTAHJAPTHBIX CUTYALUSIX; UCIPABIISIET OLIMOKH;

ymeer pabotaTth cO cxeMamu, rpadukamMu, PUCYHKamMu, TaOJHMIIaMH, aTiacamu-
OTIpeNIeIUTENSAMHU, HAaTypaJbHBIMU OMOJIOTUYECKUMHU OOBEKTAaMH M UX MOJENSIMU;
BBITIOJHSIET MPOCThIE OMOJIOTMYECKUE UCCIEI0OBAHUS U OOBSICHIET UX PE3yJIbTaThl;
JIOTIyCKaeT HE3HAUUTEIIbHbIE (HETPYyObIe) OLIMOKHN U HEAOUYETHI

JEMOHCTPUPYET LIEHHOCTHOE OTHOILIEHUE K )KMBOM IPUPOJIE.

OrMmeTka «3»

lyqanuics:

IBBICTABJISICTCS, CCJIM [yJalIAHUCS .

JEMOHCTPUPYET 3HaHHME M YCBOGHHWE MaTepuajga Ha YpOBHE MHUHHMAaJIbHBIX
TpeOOBaHUI MPOrpaMMbl, CAMOCTOSITEILHO, HO HEIOJHO BOCIPOU3BOAMUT yUEOHBIH
MaTepuas, OTBEYaeT Ha OTJEJbHbIE BOMNPOCHl, YAaCTUYHO JIONOJHSET OTBET
IIpUMEpaMH, IPUBEIEHHBIMU B YU€OHHUKE;

B I€JIOM HpPaBWIbHO yHoTpeOiser OWOJOTHYecKHe TEPMHMHBI, 10 IUIAHY
XapaKTepu3yeT CTpPOeHUE M (QYHKIUM OTIEIbHBIX OHOJOTHYECKUX OOBEKTOB C
HE3HAUYUTEJIbHBIMU HETOYHOCTSIMM, pEIIaeT IPOCThle TUMHMYHBIE OHOJIOIMYECKHE
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yIpakHEeHUsI U 33a]]auul 110 00pasily;

IPU BOCHPOM3BEACHUM HW3YUYEHHOI'O MaTepuana JOMycKaeT TIpyOble OIIMOKH,
HECKOJIbKUX HErpyObIX, HE3HAuUTEIbHO HE COOJI0AAeT OCHOBHBIE IIpaBHJIa
KYJIbTYpbl YCTHOH pEyH.

v

BBICTABJIACTCS, CCJIN YHAITUUCS:

ACMOHCTPUPYCT 3HAHUC W YCBOCHUC MaATCpHUaia Ha YPOBHC HHMIKC MHUHUMAJIbHBIX
TpeOOBaHUI MPOrpaMMbl, HMMEET OTACIbHBIC MPEACTABICHUS 00 H3YYCHHOM
MaTepuare.

BOCIHIPOU3BOJUT OTACIIBHBIC q)aKTbI C NOMOMIIbKO YYHUTCIIA HWJIM C HUCIIOJB30BAHUCM
yueOHMKa (paboueii TeTpaan);

MOKa3bIBa€T OTCYTCTBHE yMEHHH paboTaTh Ha YypOBHE BOCIPOU3BEACHUS,
XapaKTepU3yeT OTIENbHbIE MPHU3HAKA OHOIOTUYECKUX OOBEKTOB; OTBEUaeT Ha
BOTIPOCHI, TpPeOYIOIIMEe OJHOCIOBHOTO OTBETa (HalmpHUMep, <«Ja» WIH «HET»),

a UCIBITBIBACT 3aTPYAHEHMsI TPU OTBETAX HA CTAaHAAPTHBIE BOIIPOCHI, JOIYCKAET
; CYILLIECTBEHHbIE OMOJIOTUYECKHE OINOKH;

E ® [Ipy BOCHPOM3BEIECHUU H3YUYEHHOI'O MaTepuasa JONYCKaeT HECKOJIbKHUX IpyObIX U
= 0O0NbIIOE KOJMYECTBO HErpyObIX OIIMOOK, HE COOJII0JAaeT OCHOBHBIE IpaBHJIA
=) KYJIBTYPbI YCTHOM PEUH.

A e HE OTBETWUJI HY Ha OJIMH U3 IIOCTABJICHHBIX BOIIPOCOB, HE BBIIIOJHWII 3a/1aHNUE.
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OT1meTKa «5» BBICTABIISIETCSA, €CJIA YUYEHUK:

MOKA3bIBAET ITyOOKOE U MOJHOE 3HaHUE U TOHUMaHHE BCETO MPOTrPaMMHOI0
MaTepuana,

IIOJIHOE MIOHMMAaHHUE CYIIIHOCTH PacCMAaTPUBAEMBIX IMOHATUH, SIBICHUH 1
3aKOHOMEPHOCTEM, TEOPH, B3AUMOCBSI3EN;

YMEET COCTaBUTH IOJIHBII U TPaBUIbHBIN OTBET B JIOTHUECKON
MIOCJIEIOBATENLHOCTHU C UCIIOIb30BAaHUEM MIPUHITON TEPMUHOJIOTUH HA OCHOBE
U3y4YEHHOT0 MaTepuaa;

BBIJICJIATH TJIABHBIC TTOJIOKEHUS], CAMOCTOATENIBHO MOJITBEPHKAATh OTBET
KOHKPETHBIMU MpUMEpaMH, (hakTamu;

CaMOCTOSITENIEHO U apryMEHTHPOBAHO JIeNIaTh aHAIN3, 0000IIEHUS, BHIBOIBI;
yCTaHABJIMBATh MEKIPEAMETHBIC CBSI3U (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHMIA)
U BHYTPHUIIPEIMETHBIE CBS3H;

YepTekaMu, CXeMaMu, rpa)ukaMu, KapTaMu, COIY TCTBYIOIIIMMU OTBETY;

3aIMCH, COTPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.
H0CJIe10BaTEIbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IIMO0YHO U3J1araTh
y4eOHBII MaTepuar;

MOJKET IIPH OTBETE HE MOBTOPATH IOCIOBHO TEKCT yUeOHUKA; N3JIaraTh, MaTepHa
JUTEPATYPHBIM SI3BIKOM;

MPaBIWJIBHO M 00CTOSTENIBHO OTBEYATh Ha JOTIOJHUTEIbHBIE BOIPOCH! YUUTEIS;
CaMOCTOSITEIIEHO U PAIlIOHAIIBHO UCTIOIH30BATh HATIISAIHBIEC TIOCOOUS, CITPaBOYHBIC
MaTepHabl, ydeOHUK, TOTOIHUTENBHYIO JIUTEPATYpy, HEPBOUCTOUHHKH;
IPUMEHSTh CUCTEMY YCJIOBHBIX 0003HAUCHUI IIPU BEICHUH 3aluceH,
COINPOBOYKAAIOIINX OTBET;

UCIIOJIb30BaTh JUIsl 1OKAa3aTeIbCTBA BBIBOABI U3 HAOJIIOICHHUI U OIIBITOB.
CaMOCTOSTEJIEHO, YBEPEHHO U 6€301IM00YHO IPUMEHSIET NOTYUYEHHbIE 3HaHUS PU
pelieHny mpodsieM Ha TBOPYECKOM YPOBHE;

JoITycKaeT He 0oJiee 0JTHOro He10u&Ta, KOTOPBIH JIETKO UCIIPABIISAET 110
TpeOOBaHUIO YUUTEISI; UMEET HEOOXOAMMbIE HaBBIKU pabOThI ¢ IprOOpaMu,

BBICTABJISICTCS, €CJIIN YUCHUK

OrmeTrka «4»

MOKa3bIBAET 3HAHUS BCEr0 U3YYEHHOr0 MPOrpaMMHOro matepuana. J{aét noiaHsi u
IIPaBUJIbHBIA OTBET HA OCHOBE U3YUYEHHBIX TEOPUM, HO TOIIYCKAET HE3HAUNTEIIbHBIC
OIIMOKY ¥ HETOUETHI IIPH BOCIIPOU3BEICHNN U3yUYEHHOTO MaTepuaa, HeOoIbIne
HETOYHOCTH MPU UCIOJIH30BaHUU HAYYHBIX TEPMUHOB UJIU B BBIBOAX, 0000IEHUIX
W3 HAOIIOIECHUI;

MaTtepuai u3jaraet B OnpeiesIEHHOMN JIOrMUYeCKO MOCae0BaTeIbHOCTH, IPH 3TOM
JIOTTYCKaeT OJHY HETpyOyto OMIMOKY WM HE OoJiee ABYX HEIOUETOB, KOTOPHIE
MO>KET UCTIPABUTh CAMOCTOSITENILHO MPU TPEOOBAHUU WITH HEOOIBIIION TOMOIIIH
MPEnoaBaTesl, MOATBEPKIAECT OTBET KOHKPETHBIMU IPUMEPAMHU, PABHIEHO
OTBEYAET HA JIONOJIHUTEIbHBIE BOMPOCHI YUUTES;

yMEET CAMOCTOSITENIBHO BBIICIISATH [JIaBHBIE MOJOKEHHS B U3yUYEHHOM MaTepHuale,
Ha OCHOBaHUH (PAKTOB U MPUMEPOB 0000IIATH, I€TIATh BBIBOBI, YCTAHABIHBATH
BHYTPHUIIPEIMETHBIE CBA3U. MOKET NPUMEHSATH MTOJIyYEHHbIE 3HAHUS HA ITPAKTHUKE B
BUJIOM3MEHEHHON CUTYaIlUH, COOII0IaTh OCHOBHBIC MTPABHIIA KYJIBTYPHI YCTHOM
peuu, UCTI0JIB30BaTh P OTBETE HAYYHbBIE TEPMUHBI,

o0JasaeT JOCTaTOYHBIM HaBBIKOM pabOThI CO CIIPAaBOYHOM JTUTEPATYPOI,
y4eOHUKOM, MIEPBOMUCTOYHUKOM.

™
eT
Ka

yCBaMBaeT OCHOBHOE COJIEpyKaHKe yueOHOro MaTepralia, HO MMEET MPOOeIIbl, HE
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NPENSATCTBYIONINE TaTbHEHIIIEeMy YCBOCHHIO MPOTPAMMHOTO MaTepHana.

u3JaraeT MaTepuai He CUCTEMAaTU3UPOBaHO, (parMeHTapHO, HE BCer/ia
MIOCJICI0BATEIIHLHO;

MOKA3bIBACT HEJIOCTATOUYHYIO COPMUPOBAHHOCTH OT/ICIHHBIX 3HAHUN U YMCHHIA,
c1a00 apryMEHTHUPYET BBIBOJIBI 1 000OIIEHUS, JOIMYCKAeT OITMOKH TTPH MX
(hopMyITHPOBKE;

HE WCIOJIB3yeT B KAUECTBE JI0KA3aTeILCTBA BBIBOABI M O0OOIICHHS 13 HAOTIOACHHUIA,
OTIBITOB MJIM JIOTYCKAET OIINOKY TIPH UX H3JI0KCHHH;

JTa€T HEYETKHUE ONPEICIICHUS TOHSATUI.

Ormerka <«3»

BBICTABJISICTCS, €CIIN

YUCHUK

UCTIBITHIBAET 3aTPYAHEHUS B IPUMEHEHUH 3HAHUHN, HEOOXOAUMBIX JUIsl PEILCHHUSI
3a/1a4 pa3JIuYHbIX TUIIOB, IPAKTUUYECKUX 3aJaHUl;

pyu 00BSICHEHUH KOHKPETHBIX SIBJICHUH Ha OCHOBE TEOPHUI U 3aKOHOB;

OTBEYAET HEMOIHO Ha BOIIPOCHI YYUTEIIS WIH BOCIIPOU3BOAUT COAECPKAHUE TEKCTa
yueOHMKa, HO HeIOCTaTOYHO MTOHMUMAET OTACIbHBIC TOJI0KEHUS, UMEIOIINE BAXKHOE
3Ha4YeHHE B 3TOM TEKCTE, AOIYCKas OJIHY-ABE IPyObIe OIINOKH.

He 00J1aJJaeT IOCTATOYHBIM HaBBIKOM Pa0OTHI CO CIIPABOYHON JIUTEPATYPOH,
y4e€OHHUKOM, TEPBOMCTOYHUKOM.

OrmMerka «2»

BBICTABJIACTCs, €CIIN

YUCHHUK:

HE YCBAaMBAET U HE PAaCKPbIBAET OCHOBHOE CO/IEpKaHNE MaTepHaa;

HE 3HAET WY HE TOHUMAET 3HAYUTEJIbHYIO YacTh IPOTPAaMMHOI'0 MaTepuaia B
rpeiesax MoCTaBIE€HHBIX BOIIPOCOB;

HE JIeJIaeT BHIBOJIOB U 0000IIEHUIA.

uMeeT cl1abo chOPMUPOBAHHBIC U HETIOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh X MPH
pelIeHNH KOHKPETHBIX BOIIPOCOB, 3a/1a4, 33JaHHi 10 00pasiLy.

TIPU OTBETE HA OJIMH BOMIPOC JOMYCKaeT Oosiee NBYX IPyObIX OMUOOK, KOTOPHIC HE
MO>KET UCTIPABUTH JIA3KE MPU MOMOIIH YUUTEJS.

Ilpumeyanue. Tlpn OKOHYAHHIO YCTHOTO OTBETa YydYalllerocs MeAaroroM JMaéTcsl KpaTKUil aHalIu3
OTBETa, OOBSIBISICTCS MOTHBHPOBAHHASI OIICHKA, BO3MOXXHO TPUBJICUCHUE IPYTUX YyYaAIMXCS s

aHaJin3a OTBCTA.

CamocTosiTeIbHbIE IHChbMEHHbIE U KOHTPOJbHbIE paﬁ()TbI

BBITIOJIHSAET padboTy O0e3 ommOOoK U /Uiu/ JoIycKaeT He 0ojiee OAHOTO HeT0UETa;

8 =
é ?g E é e co0JII0JIaeT KYJIbTYpy MUCbMEHHOM peun; mpaBuiia 0POPMIIEHHS MMCbMEHHBIX padoT.
TEEE
O Y M £ 5
§ e BBINOJIHAET NHCbMEHHYIO pabOTy IMOJIHOCTBIO, HO JIONyCKaeT B Heil He Oojee OAHOI
- e HerpyOoi oMOKHM U 0THOTO HelouéTa U /uinu/ He OoJiee ABYX HEI0UETOB;
E % - E e coOdIomaeT KyJabTypy NMUCBMEHHOHM peuu, mpaBuia oOopMIICHHS MHCbMEHHBIX padoT,
Z A S5 35 HO JIOITyCKaeT HeOOobIlIne TOMapKy IPU BEJICHUU 3aIHUCeil.
oY 2 5
= ® MPaBUJILHO BBHINOIHSIET HE MEHEE MOJIOBUHBI paOOTHI;
8ﬁ e JomycKaeT He Ooyiee NBYX TpyObIX ommOOK, Wim He Ooiee oxHOW TpyOoi, oaHON
a B HerpyOoil omuOKN M OJHOrO HenouéTa, WK He Oojiee TPEX HErpyObIX OLIMOOK, WIIH
Z, 9:9 OJTHOW HerpyOol OomMOKK M TPEX HENOYETOB, MM MPU OTCYTCTBHH OIMIMOOK, HO MPH
= C% E HAJIMYUH MSITH HEJOUYETOB;
E S5 ® JIOMYyCKAaeT HEe3HAYUTEIbHOE HECOOII0IEHUE OCHOBHBIX HOPM KYJBTYpPbl THCHbMEHHON
o AL peun, npaBuil 0QOPMIICHHUSI TUCbMEHHBIX PaloT.
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CCJIN YUCHHUK:

IPABUJIBHO BBIMIOJIHSAET MEHEE MOJIOBUHBI MTUCbMEHHOM paboThI;

JIOITyCKAeT YHCIIO OMUOOK U HETOUETOB, MPEBOCXOIAIIEE HOPMY, IIPH KOTOPOU MOKET
OBITb BBICTABJIEHA OLIEHKA «3»;

JIOTYCKAaeT 3HAYUTEIbHOE HECOOJIOJAEHHE OCHOBHBIX HOPM KYJBTYphl NMHUCbMEHHOMN
peuu, mpaBuil 0(OpMIICHHUS] TUCbMEHHBIX PaloT.

Ormerka «1» (OT™MeTKa «2»)
BBLICTABJISIETCS [BBLICTABIISIETCS,

B ClIy4dac:

MIPaBWJIbHO BBIMOJIHSAET MeHee 1/3 mrucbMeHHOM paboThI;

JIOITyCKAeT YHMCII0 OMMOOK U HeIOUETOB, MPEBOCXOIAIIEE HOPMY, IIPH KOTOPOH MOKET
OBITh BHICTABJIEHA OLIEHKA «2);

JIOTYCKAaeT 3HAYUTEIbHOE HECOOJIOJAEHHE OCHOBHBIX HOPM KYJBTYphl NMHUCbMEHHOMN
peuu, mpaBuil 0(OpMIICHHUS] TUCbMEHHBIX PaloT.

Ilpumeyanue - yduTenb WMEET MPABO IOCTABUTHh YYCHUKY OILICHKY BBINIE TOW, KOTOpas
NpeyCMOTpeHa HOpPMaMH, €ClIM MM pa0oTa BBHIMOJIHEHA B OPWUTHHAIBHOM BapHAaHTE - OICHKH C
AdHaJIN30M pa60T JOBOJATCA N0 CBCACHUSA Y4YAIIUXCA, KaK IPaBUJIO, HA MOCICAYIOIICM YPOKCE;
nmpeaycMmarpuBaeTrcs pabota Haj OMMOKaMH M yCTpaHEHHWE MpoOesoB B 3HAHUSAX W yMEHHUAX

YYEHUKOB.

IIpakTHyeckne u J1a00paTOpHble padOThI

MIPABIJIBHO M CAMOCTOSATEIBHO OIpPEAETSET el pa0OThI; BRIIOIHIET paboTy B
MOJIHOM 00BEME ¢ COOTI0IeHHEM HEOOXOUMOMN ' OCIIeI0BATEIbHOCTH ITPOBEICHUS
OIBITOB, U3MEPEHUN.

CaMOCTOSITENILHO, PAI[MOHATHFHO BEIOUPAET U TOTOBUT ISl BBIITOJIHEHUST PAOOTHI
HEe00XoauMoe 000pyA0BaHUE; TPOBOIUT JIaHHBIE PAOOTHI B YCIOBHSX,
o0ecrnevynBarouX NoayuyeHUue HauOoee TOYHBIX Pe3yIbTAaTOB.

IPaMOTHO, JIOTUYHO OMHCHIBAET X0/ MPAKTHUECKOH (J1abopaTOpHOIi) paboThI,
MIPABWIIBHO (JOPMYIUPYET BBIBOABI; TOUHO U AKKYPATHO BBITIOTHSICT BCE 3AIHCH,
TaOJIUIIbI, PUCYHKH, YEPTEKHU, TPa(UKH, BHIYUCICHHUS.

MIPOSIBIISIET OPraHU3ALIMOHHO-TPYOBbIE YMEHHUS: MOAEPKUBAET YUCTOTY paboyuero
MECTa, TOPSIIOK Ha CTOJIEe, SKOHOMHO PacXolyeT MaTepHalibl; COOII0IAeT MpaBuUia
TEXHUKH 0€30MacHOCTHU MPH BBHIMOJHEHUHU PaldoT.

| eCIIi
[ ]

BBINOJIHSACT MPAKTHUYECKYIO (J1a00paTOpHYI0) paboTy MOJIHOCTHIO B COOTBETCTBHHU C
TpeOOBaHUSAMU IIPU OLICHUBAHUU PE3YJITATOB Ha "5", HO 1OIyCKAET B BHIYUCICHUSX,
U3MEpEHUsAX He OoJiee TpexX HeJOUYETOB WM OJHY HErpyOyro OIIMOKY U OJJUH HEAOYET.
npu opopmieHHH paboT T0MyCKAaeT HETOYHOCTH B ONTUCAHUU X0/1a ACUCTBHIA; Jenaer
HEMOJIHBIE BBIBOJIbI MPU 00OOLICHHH.

O1MmeTka «3»0OT™MeTKA «4» OTMETKA «5» BBICTABIISIETCS,

BBICTABJISICTCA, €CJIIN YUCHUK BBICTABJIACTCA |[CCIIN:

MPABUJIbHO BBIMIONIHAET paboTy He MeHee, yeM Ha 50%, olHako 00BEM BBITTOTHEHHOM
YaCTH TAKOB, YTO IMO3BOJISIET IMOJIYYHTh BEPHBIC PE3yJILTAThI U CIETATh BBIBOIBI IO
OCHOBHBIM, TPUHIIUITHATBHBIM BaXHBIM 3a/1a4aM pabOThL.

noadupaet 000pyI0BaHKE, MaTepUall, HAYMHACT PAOOTy C IIOMOIIIBIO YUUTEIIS; WU B
XOJI€ TIPOBEACHUS U3MEPEHUH, BBIYUCICHUH, HAOTIOACHHIA TOITYCKAeT OIITHOKH,
HETOYHO (hOPMYJIUPYET BHIBOIBI, 000OIIEHHUS.

MIPOBOJMT PabOTy B HEPAIIMOHAIBHBIX YCIOBUSIX, YTO IPUBOINT K ITOJTYICHHIO
PE3YNBTATOB C OONBUIMMHU MMOTPEITHOCTSIMU;

WU B OTUETE JOMyCKAaET B OOIIEH CI0KHOCTH HE 00Jiee IBYX OLINOOK (B 3amHUCsIX
qrcell, pe3yJIbTaTOB U3MEPEHU, BEIYUCIICHHIA, COCTABIICHUH IPAaPUKOB, TAOJIHII, CXEM
U T.]1.), HE UMEIOUINX I JaHHOW paOOThl MPUHIIUIHAIBHOTO 3HAYEHHS, HO
MOBJIMSIBIIINX HA PE3YJIbTAT BBITOJIHEHUSI.

JIOITyCKaeT TpyO0yro OMIMOKY B XOJI€ BBIMTOJHEHUSI pa0OTHI: B OOBSICHCHHH, B

o opMIIeHNH, B COOJIIOICHUH MPABHJI TEXHUKH O€30MTACHOCTH, KOTOPYIO YUYEHUK
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HCIIPABJIACT 110 Tpe60BaHI/IIO YUUTCIIA.

YYCHHUK!

HE OTIpeJIeNIsIeT CAaMOCTOSITENIBHO IIeTTh PA0OTHI, HE MOXKET 0€3 MOMOIIH YUUTEIs
MOJTOTOBHUTH COOTBETCTBYIOIIEE 000PYIOBaHHE;

BBITIOJHSACT paboTy HE MOJHOCTHIO, H 00BEM BBINOJHEHHON YaCTH HE TI03BOJISET
CACJIaTh IPaBUJIbHBIC BBIBO/IbI.

JI0ITyCKaeT JiBe U OoJiee rpyOble OmMOKH B X0€ padoT, KOTOPbIe HE MOXKET UCTIPaBUTh
10 TpeOOBAHUIO MEAArora Wi MPOU3BOAUT U3MEPEHUSI, BEIYUCIICHUS, HAOIIOICHUS
HEBEPHO.

BeicTasn [BBICTABIIACTCA, €CIIN

FICTCS B

OTveTkIOQpeTKA «2%»

a «1»

YUYCHUK 3HAET MpaBmia 0€30MaCHOCTH BO BPEMS IIPOBEICHHSI TIPAKTHUECKUX PadoT.
BrinosiHsieT npocTerime ucciie10BaHus o PYKOBOACTBOM YUUTEIIS

JIIOAEHHE 32 00bEKTOM.

«5») =

BBICTABJISICTCsA, C€CIIH g

YUCHHK:

MMpaBUJILHO IPOBOAUT Ha6JIIOI[€HI/Ie 110 3aIaHUI0 YUUTCIIA,

BBIJIETISIET CYIIECTBEHHBIE MPU3HAKH Y HaOII0JaeMoro 00beKTa, Impoliecca;

IPaMOTHO, JOTUYHO O(hOPMIISET PEe3yIbTaThl CBOMX HAOIIOACHUH, AeIaeT 0000IIeHus,
BBIBO/IbI.

»OT™MeTKA

BBICTaABJISICTCA,
€CJIN YUCHHUK:

MIPABWJIbHO MPOBOIUT HAOIOCHHUE 110 3aJaHUI0 YUUTEIIS;

JOTTYCKAaeT HETOYHOCTH B XOJ€ HaOMIOACHUMN: TpPHU BBIICICHUU CYIIECTBEHHBIX
MPU3HAKOB Y HA0JI01aeMOT0 00BEKTA, MPOLIecCa Ha3bIBAET BTOPOCTETICHHBIE;
HEOPEKHO WM HETOUHO O0(OPMIISIET pe3yIbTaThl HAOIIOICHUN.

3»OTMETKA

BBICTABIISIETCS,
’leciii yYeHUK:

OT™MeTKa

JIOMYCKaeT OJHY-IBE TpyOble OMMOKK WM HETOYHOCTH B MPOBEACHUH HAOIIOICHHUIA
10 33JJTaHUI0 YIHUTEIIS;

IpU BBIJEICHUU CYIIECTBEHHBIX IMPU3HAKOB y HaOJ0J1aeMOro o0BeKTa, Ipouecca
Ha3bIBAET TOJIBKO HEKOTOPBIE U3 HUX;

JIOITyCKaeT OJHY-IIBE TPyOble OMIMOKK B OPOPMIICHHH pPE3yJIbTATOB, HAOIOJICHUHA |
BBIBOJIOB.

CCJIM YUCHHUK:

JOMYCKaeT TPU-YeThIpe IpyOble OMMOKH NP MPOBEACHUH HAOMIOACHUH 10 33aJaHUI0
YUUTEIS;

HENPAaBUIIBHO BbIIEISIET IPU3HAKK HAOI01aeMoro o0beKTa, mpolecca;

JOMYCKaeT TPU-YEThIpe TpyObie OMMOKH B OOPMIICHUH PE3yJIbTATOB HAOIIOJCHUI 1
BBIBOJIOB.

«I»OT™MeTKA «2»

OTMeTKA

IBBICTABJISICTCA BBBICTABJISICTCA

ciaydac:

BBIMOJIHSCT MPOCTEHIITNE HAOIIOICHHS T10]] PYKOBOJICTBOM YUUTEIIS;

HETPAaBUJILHO BBIJICIISICT MPU3HAKK HAOIO1aeMOro 00BEKTa, IIPoIiecca;

JoIrycKaeT 00ee 4eThIpex TpyObIX OmMOOK B 0(OPMIICHUH PE3YJIbTATOB HAOIIOICHHIA
1 BBIBOJIOB.

Ilpumeuanue.

OI_ICHKI/I C aHaJIn30M YMCHI/Iﬁ U HaBBIKOB IIPOBOJUTH Ha6J'IIOJICHI/ISI JOBOIATCA 10

CBEJICHUS YYalMXCs, KaK MPaBUIIo, Ha MOCIEAYIOIIEM YPOKE, IIOCIe CAaYH OTUETA.
Oo0mas kiaaccupukanus omudoK
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[Ipu onenke 3HaHM, YMEHHM, HABBIKOB CIEAYET YUUTHIBATh Bce OMMOKH (TpyObIe U HETpyObIe),
HEJI0UETHI B COOTBETCTBUU C BO3PACTOM YUAIIMXCS.

e HE3HAaHUE OINpEJAENCHUs] OCHOBHBIX TIIOHSATHH, 3aKOHOB, TIPaBUJ, OCHOBHBIX
MOJIOKEHUH, TeopuH, He3HaHHe (OopMyIl, OOUICTPUHSATHIX CHMBOJIOB 0003HAYCHHIA
BEJIMYWH, CAMHUI] KX U3MEPECHUS, HAMMEHOBAHUHN ATUX €IMHUII,
e HEyMEHHE BBIICIHUTH B OTBETE INIABHOE; 000OIINTH pe3yIbTaThl H3yUCHHUS;
g e HeyMEHHE MPUMEHUTH 3HAHWUS JIJIsl pEIICHUS 3a/1a4, OO bSICHEHUS SIBJICHUS;
'S e HEyMEHHUE YHUTaTh U CTPOUTH IpaduKu, IPUHIUITHAIBHBIE CXEMBI,
§ e HEyMEHHE TMOJrOTOBUTH YCTAaHOBKY WM JabopaTopHOe O0OpyJOBaHHUE, MPOBECTU
3 OTIBIT, HAOJIOZICHNE, CIeTaTh HEOOXOAMMbIE PAcUEThl MM UCIIOIb30BaTh MOJTYUYECHHBIE
=3 JAHHBIE JJIs1 BBIBOJIOB;
- e HEyMEHHE MO0JIb30BaThCS NEPBOUCTOYHUKAMH, YI€OHUKOM, CIIPABOYHUKOM;
® HapylICHHE TEXHUKH OE30MacHOCTH, HEOPEKHOE OTHOIIEHHE K OOOpYIOBaHUIO,
npubopam, MaTepuataMm.
® HETOYHOCTH (POPMYIUPOBOK, OMPEICICHUN, TOHITHIA, 3aKOHOB, TEOPUH, BbI3BAaHHAS
HEIOJIHOTOM 0XBAaTa OCHOBHBIX MPU3HAKOB OINPEAEIISIEMOr0 NOHATHUS WU 3aMEHOU 1 -
3 U3 3TUX MIPU3HAKOB BTOPOCTEIIEHHBIMHU;
e OomuOKM TMPH CHATUM TIOKA3aHUU C W3MEPUTENBHBIX NPUOOPOB, HE CBS3AHHBIC C
> OTIpE/ICNICHUEM LICHBI ICJICHUS IIKAJIBI;
'S e OImMOKM, BBI3BAaHHBIE HECOOJIOJICHHEM YCIOBUI TMPOBEACHUS OIBITA, HAOIIOICHMUS,
§ yclioBuil paboThl pubdopa, 000PyAOBAHNUS;
9 e omKOKH B YCIOBHBIX 0003HAYEHUSIX HA CXE€MaX, HETOYHOCTh rpaduka;
I~ o o
S * HEpAUNOHANbHbI METOJ pelleHHs 3ajatd, BBINONHEHWA HACTH MPAKTHYECKOH
§ paboThl, HEAOCTATOYHO MPOJYMAaHHBIN TMJIAH YCTHOTO OTBETa (HapyIICHHE JOTHKHU
= U3JI0’KEHUS, TIOJMEHA OTAEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMHU);
e HepalMOHaJIbHbIE METO/BI PAOOTHI CO CIIPABOYHOMN JIUTEPATYPOK;
e - HEyMEHHE pelaTh 3a7auu, BBIIOIHATH 33/1aHUs B 00IIEM BHUJIE.
3 | ¢ HepanuoOHAIbHBIC MPUEMBI BBIYMCICHUN M MPEeoOpa30oBaHUM, BBIMOJIHEHUS OTBITOB,
=§ HAOJI0ICHUH, MPAKTUYECKUX 3a/IaHUMH;
,§ e apudmMeTnyecKkue OMIMOKH B BHIYHCICHUSX;
g e HeOpPEKHOE BBHITIOJHEHUE 3aITUCEH, UepTeXKeH, cxeM, TpaduKoB, TaOIHUIL;
e opdorpaduyeckne U MyHKTAMOHHBIE OITHOKH.
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