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MHNOACHUTEJIBHASA 3ATINCKA.

[Iporpamma no yuebHOMy mipenmety "buosnorus" (nanee - Ouosorus) Ha YpoBHE CPETHETO OOIIEro
o0pazoBaHms pa3padoTana Ha ocHOBe DeaepanbHOro 3akoHa o1 29.12.2012 Ne 273-D3 «O06 obpazoBaHnn
B Poccuiickoit ®enepamnm»y, @I'OC COO, Konnennun npenogaBanus yaeoHoro npeamera «bromorns»
1 OCHOBHBIX IOJIOKEHNH (heaepanbHoi padodeii mporpaMMBbl BOCITUTAHHS.

Yuebubiii mnpenmer «buonorus» yriryOnE€HHOrO YpOBHSL M3YYEHHUs SIBISETCS OIHUM U3
KOMIIOHEHTOB IIpeaMeTHoH oOmactu «EcTecTBeHHO-HayuHble mpeaMeTsD. COrinacHO IMOJOXKEHUIM
OI'OC COO mpodunpHBIE yueOHBIE MPEeIMETHl, W3ydaeMble Ha YIUIyOJIEHHOM YpPOBHE, SBISFOTCS
criocobom muddepernmanu 0Oy4eHHs Ha YpOBHE CpeaHero ooOmero oOpa3oBaHHs W TPU3BAHBI
o0ecreunTh  TMPEeMCTBEHHOCTb  MEXIY OCHOBHBIM  OOIIMM, CpeIHHM  OOIIMM, CpEeIHUM
npodecCHOHAIBHBIM U BBICIIUM 00pa3oBaHHEM. B To e Bpems KaKAbli U3 3THX Y4eOHBIX IIPEIMETOB
JOJDKEH OBITh OpPHEHTHPOBAaH HA NPHOPUTETHOE pELIeHHE OO0pa30BaTEeNIbHBIX, BOCIUTATENBHBIX U
PasBUBAIOIIUX 3a7a4, CBA3aHHBIX ¢ NpoQopHeHTaLuel 00yJaromuxcs 1 CTUMYJINPOBAaHHEM HHTEpeca K
KOHKPETHOM 007acTH HAy4YHOTO 3HAaHHSA, CBS3aHHOTO C OHWOJOTHEW, MEIWUIIUHOW, OSKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma o yueOHomy npeamery "buonorusa" ma€r nmpencraBieHre O TENU U 3a1a4aX U3ydeHUs
yaebHoro nmpeamera «buonorus» Ha yriyOJIEHHOM ypoOBHE, ONpeAelseT o0s3aTeNbHOe (HHBAPHAHTHOE)
NpeIMETHOE COAep)KaHUe, ero CTPYKTYpUPOBAaHUE MO pa3feiaM M TeMaM, pacipelesieHHue MO KJlaccaM,
PEKOMEHIIyeT MOCIEA0BAaTENbHOCTh HM3YUYEeHHUs] y4yeOHOro MaTepuaga C Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4yeOHOro mpoliecca, BO3PACTHBIX 0COOeHHOCTEeH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHOJIOTHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Oarozaps yemy IpoCMaTpUBAETCsl HANIPABICHHOCTh Ha MOCIIEAYOIIee
pasBUTHE OWOJOTMYECKHX 3HAHUH, OPHEHTHPOBAHHBIX Ha (POPMUpPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHS, OKOJOTHMYECKOTO MBIIUICHHS, MPEACTABICHU O 3I0pOBOM 00pase KH3HH, Ha
BOCITUTaHHE OEpPEeHOro OTHOIICHUS K OKpY’Karoled mpupogHOH cpexe. B mporpamme mo Guonoruu
TaKXe TOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera «buomorusi» B peanmsanum tpedoBanniit ®I'OC
COO x mIaHupyeMBIM JIMYHOCTHBIM, METANPEIMETHBIM WU TPEAMETHBIM pe3yjbTaraM OOy4YeHHsS U B
(opMHPOBaHNH OCHOBHBIX BHJIOB yueOHO-TIO3HABATENBLHON JEATEIFHOCTH OOYUYAIOMIUXCS 10 OCBOSHHIO
cojiepKaHusl OMOJIOTHIECKOTO 00pa30BaHuUsI HA YPOBHE CpeHETO 00IIero o0pa3oBaHusl.

VYueOnblii npenmer «buonorus» Ha ypoBHEe cpemHero o0mero oOpa3oBaHMs 3aBepIIacT
Omostornveckoe oOpa3oBaHME B IWIKOJIE€ M OPHUEHTUPOBAH HA pacIIUpeHre W YriIyOJeHHWe 3HaHWH
o0yJaroIuxcsi 0 KUBOW MPUPOJIE, OCHOBAX MOJIEKYJSPHOW M KIETOYHOW OHOJNIOTHH, SMOPHOIOTHU H
OHOJIOTHH pa3BuUTUA, TCHCTUKHA, CCIICKINHU, 6I/IOTCXHOJ'IOI‘I/II/I, 9BOJIIOHMOHHOI'O YYC€HUSA U SKOJIOTUH.

N3ydenue yueOHOro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYYaroNMXCsl K TOCIEAYIOIMEMY IOJyYSeHHIO OHOJIOrHYecKoro oOpa3oBaHHs B By3axX H
OpraHu3alMix CpeaHero mnpodeccuoHanbHOr0 obOpa3oBaHus. OCHOBY €ro CoOJEpXaHWS COCTaBJISET
cucteMa OWOJIOTHYECKMX 3HAHUI, TMONTYYEHHBIX MPH HM3YYCHHH OOYYarOIIMMHUCS COOTBETCTBYIOIIMX
CHUCTEMATHYECKUX PA3JIeNIOB OMOJIOTUN Ha YPOBHE OCHOBHOTO 00mIero oOpazoBaHus. Tak, paclIMpeHsl U
yrTyOJIeHbl OHOJIOTUYECKUE 3HAHHS O PACTEHUSX, KUBOTHBIX, TpU0ax, OaKkTepusix, OpraHu3Me 4eloBeKa,
O6IIII/IX 3aKOHOMCPHOCTAX KWU3HHU, JOIOJHUTCIIbHO BKIHOYCHBI OHMOJIOTHYECKHE CBCACHUA NPHUKIAJHOTO U
MIOVMCKOBOTO XapaKTepa, KOTOPhIE MOXHO HCIIONb30BaTh KaK OPHUEHTUPHI JUIS MOCIEAYIONIEro BhIOOpa
npodeccun. BosmoxHa Takke MHTErpauusi OMOJOrMYECKHX 3HAHUH C COOTBETCTBYIOIIUMH 3HAHHSMH,
MOJY4YEeHHBIMHU 00yUYarOIIUMKCS PY U3YUEeHUH (PU3UKU, XUMHUH, Teorpapuu 1 MaTeMaTHKH.

CrpykTypa mporpamMmsl 1o yuyeOHoMy npeameTy "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA M
SBOJIOLMOHHBIA MOAXOABl K H3ydeHHIo Owuonormu. CormacHo UM, H3y4YarOTCsd CBOWMCTBA M
3aKOHOMEPHOCTH, XapaKTEepHbIC U1 JKUBBIX CHCTEM pPa3sHOrO YPOBHS OpraHM3alldH, 3BOJIIOLUU
OpPraHUYEecKOro MuUpa Ha 3emiie, COXpaHeHHUs] OMOIOrHYECcKOro pasHooOpas3us mianetsl. Tak, B 10 xmacce
W3y4yaroTCcsd OCHOBBI MOJIEKYJSIPHOH M KICTOYHOW OWOJOTHH, SMOPHOJIOTMU U OHONOTUU DPa3BUTHS,



TCHETHKH W CEJCKIUHM, OWOTEXHOJIOTUU W CHHTETHYECKON OHOJOTHH, aKTYaIH3UPYIOTCS 3HaHUS
oOyJarommxcs Mo 00TaHUKE, 300JI0TUU, aHATOMHH, (PU3UOJIOTUH YEIIOBEKA.

Y4eOHsiii peaMmer «buosorusy npu3BaH 00ECIEUUTh OCBOCHUE 00YYArOIUMUCS OUOTOTUYECKIX
TEOpHUH M 3aKOHOB, WJICH, IPUHITUIIOB U NIPABUJI, JISKAITUX B OCHOBE COBPEMEHHOW €CTECTBECHHO-HAYYHOU
KapTUHBI MUpPA, 3HAHUNA O CTPOCHUM, MHOTOOOPa3HH M OCOOCHHOCTSX KJICTKH, OpraHu3Ma, MOIYJISIIUH,
OuOlIeHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JIOCTIDKCHHSIX, COBPEMEHHBIX HCCIICAOBAaHUAX B
OMOJIOTHY, TPUKIATHBIX ACTEKTaX OWOJOTMYECKHMX 3HaHWM. [l pa3BUTHS M TOJJICp)KaHUS HHTEpeca
oOydaromuxcss K OHWOJIOTMM Hapsy CO 3HAYUTEIBHBIM OOBEMOM TCOPETHUYECKOTO MaTepuana B
COJICP)KaHUU TPOTPaMMbl IO OHOJOTMH TNPETYCMOTPEHO 3HAKOMCTBO C HCTOPUCH CTAaHOBJICHHS U
pa3BUTHUS TOU WM HHOHM 00JIaCTH OMOJIOTUH, BKJIAJIOM OTCYSCTBEHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHUC
BXHEHIITUX OMOJIOTHUECKUX U IKOJIOTUYCCKHUX TPOOIIEeM.

lenp w3ydenus ydeOHoro mnpenmera «buonorus» Ha yriayOnEHHOM YpPOBHE — OBJQJICHUC
00yYaroIuMHCs 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3AIMHU )KUBBIX CHCTEM Pa3HOTO paHTa
U mpuoOpeTeHHe YMEHHH HCIONIb30BaTh 3TH 3HaHMS B (OPMHPOBAHMHM HHTEpeca K OMpeaesIEHHOM
obmacti TMpodecCHOHANBHON JAEATEILHOCTH, CBS3aHHOM ¢ OWOJIOTHEH, WIM K BBIOOpY Y4eOHOTro
3aBENICHUS JIJIS POJIOJKCHUST OMOJIOTMUECKOr0 00pa30BaHMs.

Hoctiwkenne nenu wu3ydeHus ydeOHoro mnpeamera «buonorus» Ha yrioyONEHHOM YpOBHE
o0ecreunBaeTCs PEIICHUEM CIICAYIONUX 3a/ay:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMUECKUX 3HAHMK: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpUAX, KOHIICHIIUAK, THUIOTE33aX, 3aKOHAX, 3aKOHOMEPHOCTSX M TNpaBUjIaX, COCTABJISIONINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpPa, O CTPOCHHH, MHOTOOOpasuu U OCOOECHHOCTSX
OHMOJIOTHYECKUX CUCTEM (KIIETKa, OpTaHm3M, TOIyJISAIus, BU, OHOTeoIeHo3, Onocdepa); 0 BBIIAIOMINXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaIOIIUXCA € METOJaMH IMO3HAHUS JKHBOW MPHUPOJBI: UCCIEOBATEILCKUMU
METOJIaMU OUOJIOTHYECKUX HAayK (MOJISKYJSPHOW M KICTOYHOU OHMOJIOTHUH, SMOPHOIOTHH W OHOJNIOTUH
pasBUTHS, TEHETHKH M CEJICKIUH, OWOTEXHOJOTMH W CHHTETHYECKOH OWOJIOTHH, MAICOHTOJIOTHH,
9KOJIOTHH); METOJAAMH CaMOCTOSATEIILHOTO MPOBEICHHUS OMOJIOTHUECKUX HCCIICAOBAHUN B J1a00OpaTOpUu U
B Tipupojie (HabIroIcHHEe, U3MEPEHHUE, SKCIICPUMEHT, MOJICTUPOBAHUE);

OBIIQJICHUE OOYYAIOIIMMHCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOJIUTh, AHAJIM3UPOBATH WU
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(OPMAIIHIO; TIOJNB30BaThCsS OWOJOTMYECKOH TEPMUHONOTHEH |
CHUMBOJIMKO, YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATIBHO-DKOHOMHYCCKHUMHU H
9KOJIOTMYECKUMHU TPOOJIEMaMH YeJIOBEYECTBa, OICHHBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KaIoIleld MPUPOTHON cpejie, COOCTBEHHOMY 37I0POBBIO M 37J0OPOBBIO OKPYMKAFOIIUX
nrofiel; 00OCHOBBIBATh M COOJMIONATH MEpbl MPOPHIAKTHKH HH()EKIMOHHBIX 3a00JICBaHHN, MpaBUIia
MOBEJICHUS B TMPHPOJE U oOecredeHus] Oe30MacHOCTH COOCTBEHHOM O KHU3HENCATENILHOCTH B
Ype3BBIYAMHBIX CHUTYAIMsIX MPUPOIHOTO M TEXHOTEHHOI'O XapakKTepa; XapaKTepHU30BaTh COBPEMEHHBIC
Hay4YHbIE OTKPBITUS B 00JIaCTH OUOJIOTHY;

pa3BuTHE y OOydYalomUXcs WHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mporiecce
3HAKOMCTBAa C BBIJAIONIMMUCA OTKPBITHSIMH M COBPEMEHHBIMH HCCIICJIOBAHUSMU B OHOJIOTHH,
pellaeMbIMH €0 MPOOJieMaMH, METOIOJIOTHEH  OHMOJIOTMYECKOr0  HCCIICAOBAHUsS, IPOBEACHUS
OKCIICPUMECHTAJIBHBIX HCCJIe)IOBaHHﬁ, PEIICHUA 6I/IO.HOI'I/IT-ICCKI/IX 3aaa4, MOJACIIUMPOBAHUA 6I/IOJ'IOFI/I‘ICCKI/IX
00BEKTOB U MPOIECCOB;

BOCIIUTAHUE Y 06yqafo1u1/1xc51 IEHHOCTHOTO OTHOIICHHUA K JKUBON npupoac B LCJIOM U K
OTJeNbHBIM €€ 00beKTaM W SBICHUSIM; (OpMUpOBaHHE SKOJOTHYECKOW, T€HETHYECKOH TPaMOTHOCTH,
0011Iel KybTYpHI TTOBEACHUS B TIPUPOJIC; MHTETPAIIMHA €CTECTBCHHO-HAYIHBIX 3HAHU;

npuoOpeTeHre OOyJYarOIIUMKCS KOMIIETEHTHOCTH B PalMOHAIBLHOM  ITPHPOONOIH30BAHUH
(cobmoieHne TpaBU IOBEJACHUS B IMPHUPOJE, OXPaHbl BHUIOB, JKOCHCTEM, OHOC(HEpPBI), COXpaHCHHU
COOCTBEHHOI'O 37I0POBbSI M 3I0POBbS OKpYXKAIOIIUX JroAeH (coOmoacHuss Mep NpodUIaKTHKH
3a0oneBaHnii, oOecriedyeHue OE30MACHOCTH KHM3HEJCATEIHHOCTH B  UPE3BBIYAMHBIX  CHTYaIUIX



MPUPOJTHOTO U TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE HMCITOJIb30BaHUSI OMOJIOTMYSCKUX 3HAHUN U YMCHUH B
IMOBCEIHCBHOM JKU3HHU;

CO3/IaHUE YCJIOBHU JJIs1 OCO3HAHHOTO BEIOOPA 00YUAIONTUMHUCS WHANBUIYTILHOW 00pa3oBaTeIbHON
TPAaCKTOPHH, CIIOCOOCTBYIOLIEH  MOCHEAyIONeMy MpOo(eCCHOHATBHOMY  CaMOOINPEACICHUI0, B
COOTBETCTBUH C UHIUBUYaIbHBIMU HHTEPECAMHU U MOTPEOHOCTSIMU PETUOHA.

OO11ee Yrcao YacoB, OTBEICHHBIX Ha M3y4YeHHE OMOJIOTHH Ha yriryOJaeHHOM ypoBHe B 10 kiacce —
102 yvaca.

Ot0op opraHM3alMOHHBIX (OPM, METOJIOB U CPEACTB OOyuYCHHsS] OMOJOTHMH OCYIICCTBISCTCS C
y4ETOM CIIEIU(PUKU €r0 COACPIKaHUS U HAITPABJIICHHOCTHU HA MPOI0DKCHUE OMOIOTHYECKOro 00pa30BaHuUs
B OPTaHM3AIMAX CPEIHETO NPOGECCHOHAIBHOTO M BBICIIIETO 00pa30BaHusl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMW Ha YriyOJIEHHOM YPOBHE SIBIISCTCS
MpoOBeJIcHHE Ja00paTOPHBIX M MpaKkTHYeCKux pador. Takke ydacTue OOy4arolMXCs B BBIMOJHCHUU
MPOEKTHBIX M YY€OHO-UCCIIE0BATEIBCKUX PA0OT, TEMAaTHKA KOTOPBIX OIMPEICIIICTCS YIUTEICM Ha OCHOBE
MMEIOIIUXCS MAaTEPUAIIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX IIPUPOJHBIX YCIOBHM.



COJEPKAHME
10 KJIACC

Copep:kaHne MPOTPAMMEI, BBIJEICHHOE KYPCUBOM, HE BXOAWUT B TIPOBEPKY TOCYIapCTBEHHOU
urorooi arrecranuu (I'MA).

Tema 1. buoJsiorusi kak Hayka.

CoBpemeHHass OHOJOTHS — KOMIUIEKCHAas Hayka. KpaTkas wucTopusi pa3BUTHS OHOJNOTHH.
buonornueckne Hayku u mM3ydaeMble UMHU mpoOieMbl. DyHIaMeHTaIbHbIE, MPUKIATHBIE M ITOMCKOBBIE
Hay4YHBIE HCCIIEIOBAaHUS B OMOIIOTHH.

3nauenne Owuomornu B (HOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MUDA.
IIpodeccun, cBsazannaple ¢ OWonorueil. 3HadcHNe OWOJIOTHH B TPAKTHYCCKOW ICATEIBHOCTH YEIIOBEKA:
MEIHINHE, CETLCKOM XO3SICTBE, TPOMBIIIIIEHHOCTH, OXPaHEe MPHUPOIBL.

JdeMoHcTpanuu

Ioptpersr: Apuctorens, Teodpact, K. Jlunneir, XK. b. Jlamapk, Y. Jlapsun, Y. I'apseii, I
Mengens, B. U. Bepranckuit, W. I1. Ilasmo, . 1. Meunukos, H. 1. Basumnos, H. B. Tumodees-
Pecosckuit, Ix. Yorcon, @. Kpuk, . K. benses.

Tabmuts! 1 cxembl: «CBsI3b OMOJIOTHH C IPYTUME HayKami», «CrcTtemMa OHOJIOTHIECKUX HAYKY.

Tema 2. /KuBble cUCTeMBbI U X U3YUYEHUE.

JKuBble cuctemMbl Kak mpenMer wu3ydeHHs Owonornd. CBOWCTBAa JKMBBIX CHCTEM: EIWHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W IEJIOCTHOCTh, CIOXHOCTh W YHOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHW3aINs, CAMOBOCHPOHM3BEACHHE, pPa3ApaXUMOCTh, H3MEHYMBOCTH, POCT U
pa3BuUTHE.

YpOBHU OpraHU3alliy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBBIN, OpraHU3MEHHBIN,
MOy ISIIMOHHO-BUIOBOM,  DKOCHUCTEMHBIH  (OmoreomneHornueckuit),  Owmocdepnsiii.  I[Ipormeccsr,
MPOUCXOISIINE B KUBBIX cucTeMax. OCHOBHBIE TIPU3HAKK KUBOTO. JKH3HB Kak (opMa CyliecTBOBaHUS
MaTcpuu. HayKI/I, H3Yy4daronue XMBBIC CUCTEMbI Ha PAa3HbLIX YPOBHAX OpraHu3alivuun.

N3ydenue KkuBbIX cucTeM. MeToasl Ouosiornyeckol Hayku. HaOonenue, u3MepeHue,
9KCIIEPUMEHT, CHCTeMaTu3auusd, MeraaHaiau3. [loHsTHME O 3aBUCUMON M HE3aBUCHUMOW NEPEMEHHOM.
[Tnannposanue skcriepumenTa. [locraHoBka u mpoBepka runote3. Hymnesas runoresa. [ToHsTHE BBIOOPKH
u e€ mocroBepHOCTb. Pa3bpoc B Owonormueckux gaHHbIX. OIllEHKa JOCTOBEPHOCTH IONyYEHHBIX
PE3YJIbTATOB. HpI/I‘II/IHBI HNCKaXCHUA PEIYJIbTATOB SKCIICPUMCEHTA. TToHsATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuiel u cxeMbl: «OCHOBHBIC TMpPH3HAKU XHU3HW», «buonornveckue cucrembl», «CBoiicTBa
JKUBOM MaTepum», «YpOBHH OpraHM3alMU >KUBOM MPHUPOIED, «CTpoeHHe >KMBOTHOM KIETKW», «TKaHU
JKUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOro opranusmay, «buoreorenos», «buochepa», «Metozp
W3Y4YEHUS )KMBOU IIPUPOIBD».

O6opynoBanue: JabopaTopHoe OOOpyIOBaHHWE I TPOBEACHHUS HAOMIOMCHUN, HW3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTuyeckasi padota «lcronp30BaHNE Pa3IUYHBIX METOOB TP U3YIECHUH )KUBBIX CUCTEM).

Tema 3. buoJiorus KJeTKu.

Kitetka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. McTopus OTKpbITHS KiIeTKU. PaboTh! P.
I'yka, A. JleBenryka. Knerounas teopus (T. ILIBann, M. llneiinen, P. Bupxos). OcHOBHBIE MOJIOKEHUS
COBPEMEHHOM KJIETOYHOI TEOpHH.

MeToapl MOJIEKYJISIPHON U KJIETOYHOH OMONIOTMH: MUKPOCKOIHUS, XpoMaTorpadus, snekrpodopes,
METOA MEYEHBIX aToMoB, aud¢epeHInanbHoe LEeHTPUPYrupoBaHHe, KyJIbTHBUPOBAaHHE KIIETOK.
H3yuenue @uxcupogannvix Kiemok. DIEKTPOHHAas MHUKpockonus. Koughokanvhas Mukpockonusl.
Bumanvsnoe (npusicusnennoe) usyuenue Kiemox.

JeMoHCcTpanun

IToptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneinen, P. Bupxos, K. M. bap.



Tabmuue! 1 cxembl: «CBETOBOH MHUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOI, «McTopus pasBuTHs
METOJI0OB MUKPOCKOIIU.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpONpENaparbl pAacTUTEIbHBIX, XHBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas pa6ora «/3yueHue METOAOB KJIETOYHOH Ouonoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH.

XUMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPAMUKPO3JIEMEHTH. Boga u €€ ponp Kak
pacTBOpHUTENs, peareHTa, y4dacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPErylsauud. MuHepajlbHbIe
BEIIECTBA KIJIETKH, NX OMojIornyeckas poiib. Posib KaTHOHOB M aHHOHOB B KIIETKE.

Opranuydeckue BelllecTBa KJIETKH. buonoruueckue momumepsl. benku. AMHUHOKHCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoi Monekybl. [lepBuuHas cTpykTypa Oeika, menTuaHas cBs3b. Bropuynasi,
TpeTUdHasi, 4YeTBepTHYHasi CTPYKTypsl. JleHnatypauus. CpoiictBa OenkoB. Kiaccudukamus OenxoB.
Bbuonoruueckue GpyHKInu 6enkoB. [Ipuonul.

VYrieBoabl. MoHOcCaxapu/ipl, JUCaXapHIbl, OJUTrOcaxapujbl M moyincaxapuusl. OOmmMil 1ian
CTpOeHUS U HUINKO-XUMHUECKUE CBOWCTBA YIIIeBOIOB. bruonoruueckue GpyHKIUH yTIIEBOIOB.

Jlununer. TunpodunbHO-TUApOdOOHBIe cBoMcTBa. Kiaccudukamms aunuaoB. TpuUrIHLIEPHIIBI,
dochonumuasl, BOCKH, crepouabl. buonoruueckue ¢yHkimu aumnuoB. OO0IIKue CBOMCTBa OHOIOTHUISCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotel. JIHK u PHK. Crpoenune nyknenHoBbix kuciaot. Hykneortuasl. [puniun
komruieMeHTapHoctd. [IpaBuno Yapradpda. Crpykrypa JHK — nBoitHas cnmpans. MecToHaX0XIeHHE U
ounonornueckue ¢pynkmnn JJHK. Bunsr PHK. ®yaknun PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBssu B Mosekyine AT®. buomormueckue
¢yakimn AT®.  BoccraHoBneHHbIE  TEpEHOCUYHMKH, WX  (QYHKOMA B  KIeTKe. /[pyeue
Hykaeozuompugocpamvr (HT®). CexsenupoBanue HHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpykrypHass Owonorus: OWOXMMHYECKHEe U OHOPU3NYECKHE WCCIEJOBaHUS COCTaBa |
MIPOCTPAHCTBEHHON CTPYKTYphl OMOMOIIEKyYN. Mooeauposanue cmpykmypsl U QyHKyuti 6UOMOAEKYL U UX
Komniekcos. Komnvromeprwiil Ouzatin u opeaHuieckuli cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. VYunkuuc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Huarpammel: «Pacnpenenenne XUMHYECKAX AJIEMEHTOB B HEXMBOH mpupone», «Pacrpenenenne
XUMHYECKUX JIEMEHTOB B JKUBOU IIPUPOJIE.

Tabmuue! u cxemsl: «llepnonuyueckas Tabinna XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIBI
BOIBI», «BemmecTBa B coctaBe opraHm3mMoB», «CTpoeHHe MOJeKynbl Oenka», «CTpYKTyphl O€IKOBOM
MOJIEKYJIbI», «CTpOEHHE MOJEKYNl YIIIeBoAOB», «CTpoeHHMe MOJeKyl JHNuAoB», «HykienHoBbIe
KHCIOTBD, «CTpoeHune MoseKysnsl ATOy.

O6opynoBaHne: XUMHAYecKas ocyja 1 000pyI0BaHUeE.

JladopaTtopHas pa6ora «OOHapyKeHHE OCIIKOB C IIOMOIIBI0 KAYECTBEHHBIX PEAKITHIN.

JlabopaTopHass padora «VcciemoBaHue HYKIEHHOBBIX KHCIIOT, BBIACICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKIMHT KJIETKH.

Tumbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAIbHBIC
00pazoBaHMsI KJICTKH.

CrpoeHne NpoKapuOTHYeCKON KieTku. Kierounas creHka Oaktepuit m apxeid. OcoOEHHOCTH
CTPOCHHS TeTepOoTPOdHONH M aBTOTPO(PHONW MPOKAPHOTHIECKUX KIETOK. MECTO M pONb NMPOKApPHOT B
OuoIIeHO3aX.



Crpoenne W (QYHKIHOHHPOBAaHUE JSYKapHOTHUYECKOM KieTku. [lnmasmaruueckas wmemOpaHa
(mnazmanemma). CTpyKTypa Iia3MaTHuecKoid MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 MIa3MaTH4ecKyro
MeMOpany: naccuBHbIN (auddysus, obneryéHnas auddysus), akTUBHBINA (NMEPBUYHBIA M BTOPUYHBIHA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanel. PaGora HaTpuii-KalIMeBOro Hacoca.
OHAOLMUTO3: MUHOIKUTO3, parounTos. Dk3ounTo3. Knerounas crenka. CTpykTypa v QyHKIHH KIETOYHOM
CTCHKH PacTeHUH, TpUOOB.

Hurtomnasma. Llurozonms. Llutockener. [IBwkeHune unuTomiasMbel. OpraHouasl — KIETKH.
OpHoMeMOpaHHBIE OpraHOMABI KIETKH: sHAomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JIM30COMBI, UX CTpoeHue W (QyHKUUW. B3anuMocBs3b OAHOMEMOpAHHBIX OpraHoMIOB KieTku. CTpoeHne
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxkog ¢ IIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KICTOYHBIX MeMOpaH. [magkuil (arpaHymsApHBI) DHIOIUIA3MATHUECKHH  PETHUKYIYM.
CekpertopHast ¢pyHkuus anmnapara ['onbmku. Moduguxayus beaxos 6 annapame I oavoxcu. Copmupogra
benkoe 6 annapame [0rb0xcu. TpaHCTIOPT BEIIECTB B KIETKEe. Bakyolln pacTUTENBbHBIX KIIETOK.
Knerounsiit cok. Typrop.

[TonmyaBTOHOMHBIE OPTaHOUIBI KJIETKH: MUTOXOHIIPHH, TJIACTUABL. [Ipoucxoocoenie MumoxoHopuil
u nracmud. Cumoéuozenes (K.C. Mepeockoscxuii, JI. Mapeyauc). CTpoerre U QyHKIIUM MUTOXOHIPHHA U
wiactuy. [lepBuyHble, BTOPHUYHBIE M  CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKApHOT.
XJ10pOIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouss! kinetku CtpoeHre W (GyHKIMH HEMEMOPaHHBIX OPraHOHMIOB KIICTKH.
PuGocowmsl. IIpomedscymounvie puramenmoi. MUKpoUIaMEHTBL. AKmunosble MUKpPOQDUIAMEHMbL.
Mplieynble KIETKU. AKMuHogvle KOMNOHEHMbl HeMbliieuHblx Kiemok. Mukporpyoouxu. Knetounsii
neHtp. CTpoeHHe M IOBW)KEHHE JKIYTHMKOB U pECHHUYEK. MHKpOTpyOOuKHM LUTOIUIA3MBL. LleHTpHOIB.
benxu, accoyuuposannwvie ¢ muxkpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuoIIa3Ma, SIIPBIIIKH, HX CTPOCHUE U QPYHKIWHU. SaepHBIi
OenkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PaCTIONOXKEHUE XPOMOCOM B HHTEP(A3HOM siApe. Dyxpomamun u
eemepoxpomamun. bekn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 060a0uku 6 mumose. Soepuuiii
MPAHCHOPM.

Knerounsie BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAacTUTEIBHOM,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpauuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymnmuc.

Tabmuuer u cxembl: «CTpoeHHE 3YKapUOTHYECKOM KIETKH», «CTpOeHHE >KUBOTHOM KIIETKH»,
«CtpoeHne  pacTuTenbHOM — KieTkn», «CTpoeHue  MUTOXOHApHM»,  «Smpo»,  «CtpoeHue
MPOKaPUOTUYECKOM KICTKI.

OObopynoBaHue: CBETOBOH MMKPOCKOI, MHUKPOIpEHapaTbl pPacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHUKpONpenaparbl 0akKTepHaibHbIX KIETOK.

JlabopaTopHas padora «/3ydyeHue cTpoeHUs KIETOK PA3INYHBIX OPTaHU3MOB).

IIpakTnyeckas padora «/3yueHre CBOHCTB KJICTOUHOU MEMOPaHBD».

JlabopaTopHas padora «VccnenoBanue ma3Monn3a U AENIa3MoJn3a B paCTUTENBHBIX KIETKaX».

IIpakTuyeckas padora «lI3yueHne qBMKEHNS TUTOILUIA3MBI B PACTUTENBHBIX KIIETKAX).

Tema 6. O0MeH BeniecTB M MpeBpalleHue IHEPTUH B KJIeTKe.

AccUMWISIIUS WM AUCCUMMWJLIIMA — JBE CTOPOHBI MeTabomu3Ma. Tumel oOMeHa BEILECTB:
AaBTOTPO(HBIA M TeTepoTPOQHBIA. YdacTHe KHCIOpoAa B OOMEHHBIX Mpoleccax. DHEPreTHYecKoe
oOecrieyenne kieTku: mpeBpamenne AT® B oOMeHHBIX mporeccax. DepMEHTATHBHBIA XapakTep
peakuuii kineToyHoro meradonuszma. DepMeHTB, MX CTPOCHHE, CBOWCTBA M MEXaHH3M JACHCTBHAL
Kodepmentsl. Otnuuns GpepMEHTOB OT HEOPTaHMUYECKHX KaTalIM3aTOPOB. benku-akTUBATOpHl M OEIKH-
MHTUOUTOPBI. 3aBUCUMOCTD CKOPOCTH (PEpMEHTATUBHBIX PEaKLMil OT pa3IUuHBIX (PaKTOPOB.

IlepBrUYHEINA CHHTE3 OPraHUYECKUX BELIECTB B KIETKe. DOTOCUHTE3. AHOKCUSEHHDI U OKCUSEHHDILL
gomocunmes y baxmepuii. Ceéemocodbuparowjue nuemeHmvl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib



XJIOPOIUTACTOB B Tporecce poTocuuTe3a. CBeToBast U TeMHOBas (as3wsl. Pomoodvixanue, Cs., Cyu. u CAM-
munvl omocunmesa. TlpogyKTUBHOCTE (OTOCHHTE3a. BnusHue pa3nuyHbIX (akTOpPOB Ha CKOPOCTD
¢dorocunTe3a. 3HaueHne HOTOCHHTE3A.

Xemocunres. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUPHUUIUPYIOIINE OaKTepHH,
xKene300aKTepun, cepoOaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XeMOCHHTE3A.

Amnaspobnble opraHusmbl. Buasl Opokenus. IIpomykTel OpokeHHsT W HMX HCIHOJIB30BaHHUE
4eJI0BEKOM. AHa pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YyAUTENN OONE3HEH.

AbdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTuyeckoro oomena. IloaroropurensHblit oTam. ['nukonms —
0ECKHCIOPOTHOE PACILIETIICHNUE TITIOKO3bI.

Buonornueckoe okucieHHe, WM KIETOUYHOE JbixaHue. Poilb MHUTOXOHApPHI B Mpoleccax
ounonornueckoro okucienus. Luknmuyeckne peakuuu. OxucnutenbHoe (ochopunupoBanue. IHepeust
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[MpeumymiecTBa a’po0HOrO TNyTH OOMEHa BEWIECTB Mepel  aHadpoOHBIM. DQPQHEKTHBHOCTH
9HEPreTHUECKOr0 OOMEHa.

JdeMoHcTpanuu

Ioptpetsr: [Ix. Ipuctmu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuenn, . A. 3aBap3uH.

Tabmuiel U cxembl: «DoTocHHTE3Y, «DHEPreTUYECKUil 00MeH», «bruocunTes Oenkay, «CTpoeHue
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpYyIOBaHUE JUIsl NPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHasi padora «l/3ydyeHne KaTaqUTHYECKOW AaKTHUBHOCTH ()epMEHTOB (Ha TpuMepe
aMuJIa3bl WK KaTanasbl)».

JlaGopaTopHasi padora «/3ydeHune (epMEeHTaTHBHOTO pacHICIDICHHS IEPOKCHIAa BOJOpOJA B
PaCTUTENBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHast padora «CpaBHeHHE IpoLIecCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHast padora «CpaBHEHHE IPOLECCOB OPOKEHUS U ABIXAHUS».

Tema 7. HacaencreeHHas nuHgopManus U peaju3aums e€ B KJIeTKe.

Peaxiuu matpudroro cuuTe3a. [IpUHITUIT KOMIUIEMEHTAPHOCTH B PEAKIUIX MATPUYHOTO CHHTE3A.
Peanuzanust HacnenctBeHHON wuH(opManuu. ['€HETUYECKHI KOJ, €ro CBOWCTBA. TpPaHCKPUIIIUS —
MatpuyHblii cuHTe3 PHK. IlpuHUIWMB TpaHCKpUMIMKM: KOMIUIEMEHTApPHOCTh, AHTHIIAPAJIENbHOCTD,
acuMMeTpuaHOCTh. Cospesanue mampuunvix PHK ¢ syxapuomuueckou knemxke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. YuacTtre TpancnopTHeix PHK B GnocunTese 6enka. YcnoBus 6nocuHTe3a
oenka. KogupoBanue aMMHOKUCIIOT. Posib prbocoM B OMocHHTE3€e Oelika.

Cospemennvie npedcmasienusi o cmpoeHuu 2eHog. Oprannzaius TeHOMa y MPOKapHOT U 3YKaAPHOT.
Perynsius akTHBHOCTH I'eHOB y npokapHoT. ['unoresa onepona (®. XKakoo, XK. Mano). Morexyaspubie
MeXaHu3Mbl IKCRpeccuu 2eHog y sykapuom. Pornv xpomamuna 6 pecynsyuu pabomwl cenos. Perynsiuys
0OMEHHBIX TPOIIECCOB B KileTke. KiieTouHbIif romeocTas.

Bupycsr — HexneTounbie GOPMBI )KU3HU U 0ONUTATHBIE TTapa3uThl. CTPOCHHE MPOCTHIX M CIOKHBIX
BUPYCOB, PETPOBUPYCOB, Oaktepuodaros. Kuswennviti yuxn [HK-codepocawux eupycos, PHK-
cooepaoicawux gupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, pegepmasd, uHmezpasd.

Bupycnsle 3a0osneBanHusi 4yenoBeka, xHUBOTHBIX, pactenuid. CIIMZ, COVID-19, coumanbHbie u
MEIUIIMHCKHAE TIPOOIIEMBI.

buounpopmamuxa: unmespayus u anarus 6bomvuwux maccueoe («bigdatay) cmpyxmyphoix
buonoeuueckux oaunvix. Hanomexnonoeuu 6 o6uonoeuu u meduyuwue. Ilpocpammupyemvie ¢hyHKyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JeMoHCcTpanun

TToptpetsr: H. K. Konbuos, JI. U. iBaHOBCKMiA.

Tabmuts! 1 cxemsl: «brocunTes Oenkay, «['eHeTudeckuil kKoa», «Bupycel», «bakrepuodarmy.



IIpakTuyeckast padora «Co3naHue MOJENN BUpYyCay.

Tema 8. /KuzHeHHBII UK KJIETKHU.

Kirerounsiii muki, ero mepuonasl u peryisnusa. Matepdasza m muro3. OCOOEHHOCTH IMPOIECCOB,
mpoTeKaronux B uHTepdase. [loaroroBka KieTku K aeneHuro. [IpecuaTeTHYecKuii (TIOCTMATOTHICCKUIA),
CHHTETHYECKUI U MOCTCHHTETUYECKHIH (IPEMUTOTUIECKHI) IepruoIbl UHTEP(DA3HI.

Martpuunsiii cunte3 JJHK — perukauus. [Tpunnuns! perutukanuu JIHK: xoMieMeHTapHOCTD,
MOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUNapaieabHOCTh. MexanusMm pemntukanuu JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Temomepbl M TeimoMmepa3a. XpPOMOCOMHBEIM HabOp KIETKH — KapHOTHIIL.
JIMTIIONTHEIN B TaIUIOUIHBIA HAa0OpBl XpoMocoM. ['oMoIorudHbIe XpoMOCOMEL. [1010BBIE XpOMOCOMEL.

Henenne xnetkn — muto3. CTaguu MHTO3a W MPOUCXOMASINME B HHUX MPOIECCHl. THIBI MHUTO3A.
Kapuokunes u nutokuHes. buonoruueckoe 3HaueHuEe MUTO3A.

Perynsmus MuTOTHYECKOTO IMKIIA KIeTKH. [IporpaMmupyemMast KjeToqHast THOENb — armonTo3.

Knerounoe sapo, Xxpomocombl, (YHKIMOHANBbHAA TEHOMHKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposxu, cmapenus u 2ubenu kiemox. «Lugposasn knemxay — buounghopmamuueckue modenu
DYHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmumer w  cxeMbl: <« KW3HEHHBIM TWKI KIETKH», «Muto3», «CTpoeHHEe XpOMOCOM»,
«Pemmukanms JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIpENaparThl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKPOTIpENapaTaxy.

JlaGopaTopHas padora «Habmonerne MuTo3a B KIIETKaX KOHYMKA KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenapaTax).

Tema 9. CTpoenne 1 GyHKIMHA OPTAaHU3MOB.

buonornueckoe pasnooOpasue oprann3mMoB. OIHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHBIE
OpTraHHU3MBI.

OCOOCHHOCTH CTPOCHUS M JKU3HEAEATENILHOCTH OJHOKJIETOYHBIX OpraHW3MOB. bakrepuwm, apxew,
OJTHOKJIETOYHBIE T'PUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrue NpoTUCThL. KoloHHaIbHbIE OPTaHU3MBI.

B3auMoCBsI3b 4acTel MHOTOKJIETOYHOIO oOpraHu3Ma. TKaHW, OpraHbl M CHCTEMBI OPraHOB.
OpranusM Kak euHoe 1eoe. I'omeocTas.

Trkanu pacteHuil. THITBI pacTHTENBHBIX TKaHeW: 0Opa3oBaTesbHAs, TOKPOBHAs, MPOBOASIIAS,
OCHOBHasi, MexaHuueckas. OcoOEHHOCTH CTpOeHHs, (QYHKIUA W pacloJIOKECHUS TKaHeH B opraHax
pacTeHui.

TkaHu JKMBOTHBIX W Ye€JOBEKAa. THIBI >KWBOTHBIX TKAHEH: SMUTEeNUaNbHasA, COeAMHUTENbHad,
MBblIlIeyHas, HepBHas. OcoOEHHOCTH cTpoeHus, QYHKIMI U PacHoiIOKEeHUs] TKaHEeH B OpraHax >KUBOTHBIX
Y YeJIoBeKa.

Opranbl. BereratuBHble W TeHepaTWBHBIE OpraHbl pacTteHui. OpraHbl M CHCTEMBI OpPIaHOB
KUBOTHBIX M yesnoBeka. DyHKIIMN OpraHOB U CHCTEM OPTaHOB.

Onopa Tenma opranm3moB. Kapkac pactenmii. CkeneTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy b1 1 BHYTpeHHUI ckeneT. CTpOeHHE U TUTTBI COSTUHEHHS KOCTEH.

JBmxenne opraHn3MoB. [IB)KeHHE OIHOKIETOYHBIX OPTaHM3MOB: amMEOOHMIHOE, KTYTHKOBOE,
pecHuYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTEHHUM: TPOMU3MbI U HACTHH. /[BIDKEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YellOBeKa: MbllIeyHas cuctema. Pedrexc. CkenaeTHbIE MBIIIIBI M UX padoTa.

Ilutanue opranusmoB. llorioiieHue BOABI, YTACKUCIOTO Ta3a W MHUHEPAIbHBIX BELIECTB
pacteHusiMu. [lutanue XUBOTHBIX. BHYTpHUIIOIOCTHOE M BHYTPUKIETOUHOE nuieBapeHue. [lutanue
MO3BOHOYHBIX  UBOTHBIX. OTHENbl MNHILEBAPUTEIBHOIO TpakTa. IluIeBapUTENbHBIE  >KEJIE3bl.
IIumeBapuTenpHas cUCTEMa YEIOBEKa.

Jbixanve opranum3moB. J[[pixanue pacteHuil. Jlpixanue >xuBOTHBIX. Jluddysus razoB dyepes
MOBEPXHOCTH KIeTKH. KoxkHoe npixanue. [IpixaTenpHas moBepxHOCTh. JKabepHoe M NEroyHoe IbIXaHHUE.
JIpIxaHne TO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXXHEHHE CTPOEHMSA JETKHX



MO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHas cUCTEMa 4YeloBeKa. MexaHW3M BEHTWIALMHU JETKUX Yy NTHUIL] U
MJICKONUTAIOMUX. Perymsiuus apixanus. JpixatenbHeie 00bEMBIL.

TpaHCHOPT BELIECTB y OpraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI pacTeHHUN. TpaHCIOPT BELECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuCTeMa MO3BOHOYHBIX KHUBOTHBIX U
yenoBeka. Cepame, KpOBEHOCHBIE cCOCYAbl M KpoBb. Kpyrm KpoBooOpamieHHs. IBOIIOLNHOHHEIC
YCIIOKHEHHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBl TIO3BOHOYHBIX JKHMBOTHBIX. Pabora cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeaeneHus. GuibTpanys, ceKpeus 1 00paTHOE BcachblBaHHE KaK MEXaHU3MBI pabOThI
opraHoB BblJeseHUs. CBS3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIAEIUTENBHOM cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX M yenoBeka. [louku. Ctpoenne u pyHKunoHUpoBanue Heppona. Obpa3zoBanue
MOUYH Y YeJIOBEKa.

3ammra y OpraHM3MoOB. 3aliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil U IMCTHI
npocTemux. 3almra y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpencTBa MacCUBHOM M XMMHUYECKOMH
3auThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XHUBOTHBIX. [IOKpOBBI M HMX MpPOM3BOAHBIE. 3aIllMTa OpraHU3Ma OT
Oonesnell. IMMyHHas cuctema 4vesnoBeka. KieTOYHBI M TyMOpanbHbIi MMMYHUTET. BpoxkIEHHBIA 1
NpUOOPeTEHHBI CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHl OpraHu3MoB. Poib BpoXAEHHOTO
MMMYHHUTETa B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

PasnpaxxnMocTh M perynsanus y OpraHu3MoB. Pa3zfgpaXMMoOCTh y OJHOKJIETOYHBIX OpPTaHH3MOB.
Takcucel. Paznpa)xuMocTh U peryisinys y pacTeHuid. POCcTOBbIE BelleCcTBa U UX 3HAYEHUE.

HepBras cucrema u pecdnexkropHas peryisius y >KMBOTHBIX. HepBHas cuctema u e€ OTAENBIL.
OBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. be3yciaoBHbIE U yCIOBHBIE PedIICKCHI.

I'ymopanbHas perynanns U 3HIOKpHUHHAs CUCTEMA KUBOTHBIX M YeloBeKa. JKene3sl SHIOKpUHHON
CUCTEMBI M MX TOpMOHBI. JlelWcTBHE TOpMOHOB. B3anMMOCBS3b HEPBHOM W OSHIAOKPHHHOW CHCTEM.
I'nnoranamo-runogu3apHas cucTeMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OTHOKJIIETOUHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOIOPOCIN»,
«bakrepun», «llpocredimmue», «OpraHel LIBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBI,
«Ctpoenne credus», «CTpoeHHEe JNHCTOBOHW IIACTUHKMY», «TKaHM KMBOTHBIX», «CKeNeT uesloBeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHas
cucteMa», «Koxa», «MpleyHas cuctema», «BwlaenuTtenbHas cuUcTeMa», «DHJIOKPHHHAS CUCTEMay,
«Ctpoerne wmblmub», «Mmmynuter», «KumeuyHomomocTHele», «CxeMa IHTaHWS —PACTEHUID,
«KpoBeHOCHBIE CHCTEMBI MO3BOHOYHBIX JXHBOTHBIX», «CTpoeHue Tuiapsl», «CTpoeHue IIaHapum»,
«BHyTpeHHee cTpoeHue AoxkIeBoro uepss», «HepBHas cucrema poidy», «HepBHas cucrema JATYIIKHY,
«HepBHast cucrema npecMmblikarommxcs», «HepBHas cucrema nTuny, «HepBHas — cucrema
MIIEKOTIMTAIOIINXY», «HepBHas cucTema denoBeka», «Peduexcy.

O6opynoBaHne: CBETOBOM MHKPOCKON, MHKPOIpernapaTsl OJHOKJIETOYHBIX OpPraHW3MOB,
MUKpOIIpernapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIINM HACEKOMBIX, HITIOKO)XXHX, JKHBBIE
9K3EMIUIPHl KOMHATHBIX PACTeHUH, repOapyH pacTeHHH pPa3HBIX OTAEIOB, BIIAXKHBIC MpernapaThl
KUBOTHBIX, CKEJIETHl MTO3BOHOYHBIX, KOJUIEKIIMM OECTO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue Il JEMOHCTPALMK IMOYBEHHOTO M BO3AYIIHOTO MHUTAHWS PACTEHHH, pacIIEIUICHUS
Kpaxmaja U O€lKOB IoJ JeWcTBUEM (PepMEeHTOB, 00OpYyAOBaHME [UIi JEMOHCTPALMH OIBITOB IO
WU3MEPEHHIO JKU3HEHHOW EMKOCTH JETKHMX, MEXaHHM3Ma JbIXaTENIbHBIX JABIWKEHHM, MOJEIH TOJIOBHOTO
MO3Ta PA3INYHBIX KUBOTHBIX.

JladopaTtopHas pa6ora «/3ydeHne TKaHEH pacTCHHUI.



JlabopaTopHas padora «/3ydyeHue TkaHeW KUBOTHBIX).
JlabopaTopHas padora «/3yueHue opraHoB LIBETKOBOT'O PaCTEHUS».

Tema 10. PazMHo:keHue U pa3BUTHE OPraHU3MOB.

®DopMBl pa3MHOKEHHUS OpPraHW3MOB: Occrojioe (BKIIIOYas BETETATUBHOE) W TIOJIOBOE. BHibl
0ecrooro pa3MHOXKEHUS: TOYKOBAHHE, CIIOPYISIIHS, (hparMeHTanns, KJIOHHPOBaHHE.

ITonoBoe pasmuokenue. IloyoBeie KieTkw, Wim rameTsl. Meio3. Cramnu meiosa. [loBenenue
XpomocoM B Meioze. Kpoccunrosep. buosjornueckuit cMbIci Melo3a 1 II0JIOBOro npoiecca. Meiio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzaponpimeBoe paszButue. ['ameTorenes y >kuBOTHBIX. [lomoBeie xeme3pl. OOpa3oBaHune u
pa3BUTHE MONOBBIX KIeTOK. CriepMaToreHes u ooreres3. CTpOoeHHUE MOIOBBIX KIETOK.

OmrogoTBOpeHNe 1 SMOPHUOHATIHFHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTUIOTOTBOPEHHS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WupuBumyansHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). OMOpHONIOTHS — Hayka O pa3BHTHHU
opram3MoB. Mopgozenesz — 0o0Ha u3 enasHvix npobiem smbpuonozuu. Konyenyus mopgoeenos u mooenu
mopgoeenesa. Cragun sMOproTeHe3a )XKHUBOTHBIX (Ha mpuMepe IarymkH). Jpobnenne. Turmbl npodieHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoobnenue. bracmyna, muner Onacmyn. OcCoOEHHOCTH
JPOOJIEHUST MIIEKOITUTAIOIMINX. 3apOABIIIEBhIe JIUCTKA (TacTpyisiius). 3aKiiajKka OpraHoOB W TKaHEH u3
3apOJBIIIEBEIX JINCTKOB. B3aWMHOEe BIHMAHWE YacTell pPa3BUBAIOIIETOCS 3apojblmia (3MOpHOHATBHAS
WHAYKOWA). 3akiaika IUlaHa CTPOCHUS JKMBOTHOTO KaK PE3ylbTaT HEPapXUUeCKUX B3aMMOACHCTBUIN
reHoB. Biusare Ha SMOpHOHAIEHOE Pa3BUTHE PA3IMIHBIX (PAKTOPOB OKPYKAOIIEH Cpebl.

Poct u pasBurne xuBOTHBIX. [locTamMOprmoHanbHENM mepuof. [Ipsmoe W HempsMoe pa3BHUTHE.
PazButne ¢ meramopo3oM y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX KMBOTHBIX. bHONOTrHYecKkoe 3HaYCHHE
MPSIMOTO U HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpojie. THUIBI pocTa KUBOTHBIX. DaKTOPHI
pEryJsiIMM POCTa JKMUBOTHBIX W dYenoBeka. CTaluu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y KHBOTHBIX W
yenoBeka. [lepuoisl oHTOTEHE3a YenoBeka. CTapeHne U CMepTh Kak OMOJIOTHYECKHE MTPOIIECCHI.

PasmMHOXeHne u pasButHe pacteHuid. ['amerodut m crmopodutr. Meiio3 B KHU3HEHHOM ITUKIIE
pactenuii. OOpazoBaHue crop B mpolecce Mmeiosa. ['amerorenes y pactenuidi. OIIOJOTBOPEHUE U
pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BOIHOE OTIOAOTBOpPEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHue
Y pa3BUTHE CEMEHH.

MexaHn3MBI pETyJISIMY OHTOTEHE3a Y PACTEHUM U )KMBOTHBIX.

JdeMoHcTpanuu

Ioptpetsr: C. I'. HaBamun, X. Hneman.

Tabmuiel ¥ cxembl: «BereraruBHOe pa3MHOKeHHE», «THIBI 0ECIIOJIOro pPa3MHOKEHUS,
«Pa3MHOXKEHHE XJIaMUJOMOHaAbDy, «Pa3MHOXXEHWE J3BIVIEHBDY, «Pa3MHOXEHUE TUApb), «Meno3»,
«Xpomocombl», «l'amerorene3», «CTpoeHHE SMIICKICTKH M crepMaro3ouaa», «OCHOBHBIE CTaJIHH
oHTOreHe3a», «lIpsmoe m HempsiMoe pas3BuTHE», «Pa3BUTHE MalCKOro xyka», «PasButue capaHumy,
«Pa3BuTne narymkn», «JlBOWHOE OIIOZOTBOPEHHE Yy IIBETKOBBIX pacTeHHi», «CTpoeHue ceMsH
OJHOJIONILHBIX U JIBYJIOJIbHBIX pacTeHU», «KM3HEHHBIN UK MOPCKON KamycThbl», « KU3HEHHBIA UK
MXxay, « KU3HEHHBIN [UKI NAIOPOTHUKAY, «KU3HEHHBIHN IIUKII COCHBDY.

O6opynoBaHne: CBETOBOW MUKPOCKOIT, MUKPOIIPETaparhl SHIEKIETOK U CIIEPMATO30UI0B, MOAEITH
«I¥KIT pa3BUTHS JATYIIKI.

JlabopaTopHas padora «/3ydeHue cTpoeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOITPENapaTax».

IlpakTHyeckass padora «BbIABIEHHME TPU3HAKOB CXOJCTBA 3apOABINIEH IO3BOHOYHBIX
JKUBOTHBIX».

JlabopaTopHas pa6ora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTEHUI».



Tema 11. 'eHeTHKa — HayKa 0 HACJIEACTBEHHOCTH W H3MEHYMBOCTH OPraHU3MOB.

Hcropusi cTaHOBIIEHHSI M Pa3BUTHS F€HETUKU Kak Hayku. Pabotel I'. Menpgens, I'. ne ®pusa, T.
Moprana. Ponp oreuecTBeHHBIX Yu€HBIX B pa3zButum reHetuku. Pabotst H. K. Komsmosa, H. .
Basuiora, A. H. benosepckoro, I'. 1. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecorckoro.

OCHOBHBIE T€HETHUYECKHE TOHATHS M CHMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIENIbHBIE T'eHBI,
aJIbTEPHATUBHBIC IIPU3HAKYU, JOMUHAHTHBIN U PELIECCUBHBINM IPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTAs
nuHUS, THOpWAbI, reHoTHi, (eHoTun. OCHOBHBIE METOABI TEHETHKH: THOPHIOJIOTHYECKH,
LUTOJIOTUYECKUM, MOJIEKYJIIPHO-T€HETUYECKUI.

JdeMoHcTpanuu

Iloptpersr: I'. Menpens, I ne ®puz, T. Mopran, H. K. Konsnos, H. U. Basunos, A. H.
Bbenozepckuti, I'. 1. Kapnieuenko, 0. A. @unumuenxo, H. B. Tumodees-PecoBckuii.

Tabnuiel U cxeMbl: «MeTOAbI TeHETUKN», «CXeMBI CKPELIUBAHUS.

JlabopaTopHas padora «/Ipo3oduina kak 00bEKT TeHETHUECKUX UCCIIEA0BAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH.

Mounorubpunnoe ckpemuBanue. [lepBolii 3akoH MeHmens — 3akoH equHOOOpasus THOPHIOB
nepBoro nokosjeHus. [IpaBuno agomuHupoBaHus. BTopoil 3axkoH MeHaenss — 3aKOH paclIeIUICHUS
npu3HakoB. Llutonornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIIMBaHus. [ MOTe3a YUCTOTHI FaMeT.

AHamuzupyroniee ckpemuBaHue. [IpomMexxyTOuHBI XxapakTep HacienoBaHus. Pacuiersienue
MIPU3HAKOB NIPH HEMOJIHOM JOMUHUPOBAaHUM.

HurnbpunHoe ckpemmuBanue. TpeTwil 3akoH MeHens — 3aKOH HE3aBHUCHMOTO HaCIleZOBaHUS
npu3HakoB. Lluronornueckie 0CHOBBI TUTHOPUIHOTO CKPEIIUBAHHUSL.

CuerienHoe HacnenoBanue npu3HakoB. PaboTsl T. Moprana. CuenieHHOe HacleI0BaHHe TeHOB,
HapyllIeHUe CIETJIeHU MeXly TeHaMH. XpOMOCOMHAsl TEOpHs HACIeICTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHH3M ONpeAeNeHHs] TMoia. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi U TeTepOoraMeTHbId 10JI. ['eHeThudecKas CTPYKTypa IMOJIOBBIX XPOMOCOM.
HacnenoBanne npr3HaKoB, CIIETIIICHHBIX C TTOJIOM.

I'enotun kak uenoctHas cucteMa. IlnedoTponusi — MHOMKECTBEHHOE JIEMCTBHE TIEHa.
MHOXECTBEeHHBI ayienu3M. B3anMozeicTBHE HeaUIeNbHBIX TeHOB. KOMIUIEMEHTapHOCTh. OIMHCTa3.
[Tonumepus.

I'eneTHyeckuii KOHTPOJIb Pa3BUTHS PACTCHUM, JKUBOTHBIX M YEJIOBEKA, a TAKXKe (PH3HOIOTUIECKUX
MPOIIECCOB, TMOBEJCHUS W KOTHUTHBHBIX (yHKIWH. [eHeTHmueckne MexXaHWU3Mbl CUMOHOIeHe3a,
MEXaHU3MBbl B3aUMOJICUCTBHS «XO35SUH — MapasuT» U «XO35IMH — MUKpOOHOM». ['eHeTHuecKre acreKThl
KOHTPOJISI U I3MEHEHHS HacJIeICTBEHHOW NH(OPMAIIMHU B TOKOJICHHUSX KIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpetsr: I'. Mennens, T. Mopras.

Tabmumbr u cxemsl: «llepBelii m BTOpoM 3akoHBI Mennens», «Tperuit 3akoH MeHmET,
«AHamm3upylomiee ckpemmBaHue», «HemomHoe aomuHUpoBaHWe», «CIemIeHHOE HaCle0OBaHNE
NpPU3HAKOB y apo3odwmibl»y, «[eHernka mnona», «Kapuorun denoBeka», «Kapuotum apo3oduibiy,
«Kapuotun ntunen», «MHOXKECTBEHHBIN ajien3mM», «B3auMoaeicTBIE TEHOBY.

OOopynoBaHue: MOJENb JJIsl JIEMOHCTPallid 3aKOHOB €JIMHOOOpa3usi THOPHUIIOB TEPBOTO
MOKOJIEHUS] ¥ pACIICIUICHHS MPHU3HAKOB, MOZENb JJII JEMOHCTPAlliid 3aKoHa HE3aBUCHMOIO
HaCJIEJOBAHNS MPHU3HAKOB, MOJENb JUIsI JEMOHCTPAallMM CIEMJIEHHOIO HAclelI0BaHUS IPU3HAKOB,
CBETOBOW MHKPOCKOI, MUKpomnpenapar: «pozoduiay.

IpakTnyeckas padora «/3yueHne pe3ysbTaTOB TUTHOPUAHOTO CKPELIMBAHUS Y IPO30(HIBIY.

Tema 13. 3axoHOMEPHOCTH U3MEHYUBOCTH.
BzaumopeiictBue reHoTumna u cpenbl npu GopmupoBaHuu GpeHoTuna. 3MeHIHBOCTh MPHU3HAKOB.
KauecTBeHHBIE W KONWYECTBEHHBIE TPU3HAKW. BuWABl HW3MEHYMBOCTH: HEHACIEICTBEHHAas U
HACJICJICTBEHHASI.



MoandukannonHass HW3MEHYMBOCTb. Ponb cpeapl B (GOpMHpPOBaHMM MOAW(PUKAIIMOHHOM
n3MeHunBocTH. Hopma peakumu mnpusHaka. BapuannonHelld psg u BapuanuoHHas kpusas (B.
Horanncen). CoiicTBa MOAM(PUKATUOHHONH H3MEHYHBOCTH.

I'eHoTunuueckas  nM3MeH4YMBOCTh.  CBOICTBa  I€HOTHNMYECKOM  W3MEHYMBOCTH.  Buabl
TeHOTHITUYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASL.

KomOunatuBHas HM3MEHYMBOCTh. MeHO3 M TOJOBOM Mpolecc — OCHOBA KOMOHMHATHBHOI
W3MEHYUBOCTH. Poib KOMOWHATHBHOW HW3MEHYMBOCTH B CO3[JaHMH TE€HETHYECKOTO pa3sHooOpasusi B
MpeJienax OJHOro BUA.

MyTtannoHHas U3MEHYMBOCTh. Buabl MyTanuii: reHHble, XpOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE
Y WHIYLUMPOBaHHBIE MyTalMM. SlAepHble M IUTOIUIa3MaTHYeckue MyTanuu. CoMaTHYeCKHe W MOJIOBHIE
MyTauuu. llpuyvHBI BO3HUKHOBEHMS MyTanuid. MyTareHsl W WX BIMSHHE Ha OpPraHMU3MBL.
3aKOHOMEPHOCTH MYTAllMOHHOTO TpoIecca. 3aKOH TIOMOJIOTHUECKUX pAJOB B HACJIEJICTBEHHOMH
namenunBocTu (H.U. BaBuinos). BHesinepHast ”3MEHYMBOCTD M HACJICACTBEHHOCTb.

Onucenemuxa U JSNUEHOMUKA, PpONb  INUSEHEMUYECKUX (DaKmopos 6 HAacie008aHuu U
UBMEHYUBOCU (PeHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdeMoHcTpanuu

IToprpertsrl: I'. ne @pus, B. Moranucen, H. Y. Basuiios.

Tabmuuer w  cxembl: «Bumel  u3MeHUMBOCTH», «MoIubUKAIIMOHHAS  M3MEHYHBOCTBY,
«KomOvHaTuBHAsT W3MEHUYMBOCTB», «Melo3», «OmiomorBopenue», «['eHeTHyeckne 3a00JeBaHUS
yeoBeKay, « Buabl MyTauuii».

O6opynoBaHue: KUBBIE U TepOapHbIe SK3EMILTSIPHl KOMHATHBIX pacTeHui, pucyHKH (pororpadun)
JKUBOTHBIX C pa3IUYHBIMH BUIAMH N3MEHYMBOCTH.

JlaGopaTopHas pabora «lccrnemoBaHue 3aKOHOMEpHOCTEH MOAU(DHUKAIMOHHON H3MEHYHUBOCTH.
ITocTpoeHue BapHallMOHHOTO Psiia U BAPUALMOHHOW KPUBOIY.

IIpakTnyeckas padora «Myrtanun y Apo30¢uiisl (Ha TOTOBBIX MUKpOIpEnapaTax).

Tema 14. I'eHeTHKa YesiOBeKA.

Kapuotun uenoBeka. MexayHapogHas MporpaMMa HCCIIEJOBaHHSA T€HOMa uenoBeka. MeToabl
W3y4YeHHs TeHETUKU YeJIOBEKAa: T'eHEaOTHUECKHUH, OJIM3HEIOBBIH, IIUTOTCHETUUECKUH, MOMyIISIIHOHHO-
CTaTHCTUYECKHM, MOJNEKYIsIpHO-TeHeTn4Yecknil. CoBpeMEeHHOE ONpe/esieHHe TeHOTHIA: TOJTHOI€HOMHOE
CEKBEHUPOBAHUE, TE€HOTUIIMPOBaHHE, B TOM uucie ¢ nomouibto I[I[[P-ananuza. HacneactBenHbie
3a00JieBaHUsl YeloBeKa. [ eHHbIEe M XPOMOCOMHBIC OOJIC3HW YeJIOBEKa. BOJIe3HW ¢ HACIEICTBEHHOMN
MIPEJIPAcIIOIOKEHHOCThI0. 3HAYeHHEe MEIUIIMHCKON TEeHEeTMKM B NPEJOTBpAIllEHUH U JICYEHUH
TeHETHUYECKNX 3a00JIeBaHHl YenoBeka. MequKo-TeHETHIeCKoe KOHCYIbTUpOBaHre. CTBOJIOBBIC KIIETKH.
[loHsiTHE «TEHETHYECKOro Tpy3a». DTUYECKHE acCleKThl HCCIIEOBAHHWNA B 00JACTH pPENaKTHPOBAHUS
TE€HOMa ¥ CTBOJIOBBIX KJIETOK.

lenetnueckrie (QakTOphl TMOBBIMIEHHOW YYBCTBHTEIBHOCTH 4YeJOBEKa K (U3UYECKOMY |
XUMHYECKOMY 3arpsA3HEHHUI0 OKpYXKaromei cpenpl. |'eHeTnueckas mpeapacioioKeHHOCTh YeloBeKa K
MATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumsr m cxemsl: «Kapuotun demoBeka», «MeTombl W3Y4YEeHHS TEHETHKH UEIOBEKay,
«["eHeTHueckue 3a00IeBaHNs YETIOBEKaY.

IIpakTuyeckast padora «CocTaBieHHE U aHATIU3 POJOCIOBHOWY.

Tema 15. Cenexkuusi OpraHu3MoB.

JomecTtukaius u cenekuus. 3apok/IeHHe CeleKny 1 JoMecTukanun. Yuenue H. M. Basuosa o
[eHTpax MPOUCXOXKIACHUS U MHOTOOOpa3usi KyJIbTYpHBIX pacTeHUH. Pollb celeknuu B CO3IaHNH COPTOB
pacTeHnii U mopos XKUBOTHEIX. CopT, MOpo/Ia, MTaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B HACIIEICTBEHHON
m3MeHunBocTd H. V. BaBuioBa, ero 3Ha4eHHE TS CEIEKITMOHHON paOOTEHI.



MeToap! cenekunoHHON paboThl. MckyccTBeHHBIH O0TOOP: MacCOBBI M WHAWBUAYAJIbHBIH. DTarbl
KOMOWHAIMOHHOW cenekiuu. McmplTaHue npowusBoauTeneidl mo moroMcTBY. OTOOp MO TEHOTHMY C
MOMOIIBIO OLICHKH (PEHOTHIIA IOTOMCTBA M OTOOD 10 TEHOTHUITY C moMoIkio ananu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PajMallMOHHBIA M XUMHYECKUH
MyTareHe3 Kak HCTOYHHK MYyTaluid y KyJIbTYpHBIX (opM opraHu3moB. lcrmonb3oBaHHE TE€HOMHOTO
pelnakTHpoBaHUS U MeToAoB pekoMOuHaHTHBIX JIHK i momydenuss umcxomHoro marepuana st
CEJIEKIINU.

[Tony4enue monumuionaoB. BHyTpruBHAOBasS ruOpuansanus. bIu3kopoacTBeHHOE CKpelIMBaHUE,
win wHOpuauHr. HepoacTBeHHOEe CKpelMBaHWE, WM ayTOpUIMHI. l'eTepo3uc W ero NpUYHHBL.
Hcnonb3oBanue reteposuca B cenekuun. OtpanénnHas rubpunuzanmsa. I[Ipeomonenue Oecrutonust
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3e1éHas pesoatoyusy.

CoxpaHeHre U H3YYEHHE MeHETHUYECKUX PECYpCOB KYJIbTYPHBIX PAacTEHHM M MX JUKUX POAHUEH
JUISL CO3JJaHMsI HOBBIX COPTOB M THOPHIOB CENbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yuenue, coxpaunenue u
YIpasieHue 2eHeMuUIecKUMY pPecypcamu CenbCKOXO3SAUCMBEHHbIX U NPOMbICTIOEbIX JCUGOMHBIX 6 Yelsix
VAVUUEHUs CYWeCmBYIOWUX U CO30AHUSA HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM Yucie ¢ NpuMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCIe008aHUL, NePe008blX UOeU U NePCHEeKMUBHBIX MEXHOIOU.

JdeMoHcTpanuu

Iloptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTOOOPa3Hs KYJIbTYPHBIX PACTCHHN», «3aKOH
TOMOJIOTHYECKHX PSIOB B HACIECICTBEHHOM HM3MEHYMBOCTH», «Metoasl cemekuum», «OtnanéHHas
ruOpuauzanusy, «MyTtareHes».

JlaGopaTopHasi paGora «l3ydeHue coOpTOB KyINbTYpHBIX pACTCHHH U TOPOA JOMAITHHX
JKUBOTHBIX».

JlaboparopHas pabora «/3yuyeHue METOI0B CEIEKLUUU PACTCHUID.

IIpakTuuyeckas padora «[IpuBuBKa pacTeHU».

Bupneoskekypeusi «OCHOBHBIE METOABI M JOCTMXKEHHS CEJNEKLIMH PACTEHUH M >KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTaHILHUIO, IUIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIA YUaCTOK, B TEIUIMIHOE XO35HCTBO,
B JIa0OPATOPHIO arpPOYHUBEPCUTETA MM HAYYHOTO LIEHTPA)».

Tema 16. bBuoTexHoJIOTHS U CHHTETHYECKAST OMOJIOTHSI.

OOBEKTBI, WCIOJIb3yeMble B OHOTEXHOJOTMHM, — KJIETOYHbIE M TKAaHEBBIC KYJbTYPHI,
MHUKPOOPTaHU3MbI, MX XapaKTePUCTHKA. TpaguioHHas OWOTEXHOJOTHs: XJICOONECUYCHUE, IOJIyUYCHUE
KHCJIOMOJIOYHBIX MIPOTyKTOB, BUHOJICITHE. MukpoOHOIOr HUeCKUi CHHTE3. OOBEKTHI
MHUKPOOHOJIOTHYECKUX TeXHOIOrHi. [Ipor3BoICcTBO Oelika, aMUHOKKCIIOT M BUTAMUHOB,

Co3manne TEXHOJOTUA W WHCTPYMEHTOB IIEJICHANPABICHHOTO H3MCHCHUS W KOHCTPYHPOBAHUS
TEHOMOB C IIEJbIO0 TONYYCHHUS OPTraHW3MOB M WX KOMIIOHCHTOB, COJEPKAIIAX HE BCTPEUAIOIINECS B
pupoze OMOCUHTETUICCKIE Ty TH.

Krnerounas urxeHepus. MeTobl KyJIbTyphI KJIETOK ¥ TKaHEH pacTeHH M )KUBOTHBIX. KproOaHKH.
ComaTunueckasi THOpUAM3aIMsg U COMaTHYECKUN dMOproreHes3. VCroib30BaHHE TaljIONI0B B CEJICKIIUU
pactenuil. Ilonyuenue MOHOKIOHANLHBIX anmumen. Fcnonb306anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyure. VICKyCCTBEHHOE OILTOJOTBOPEHHE. PEKOHCTPYKITHS SHTIEKIIETOK M KIIOHHPOBAHUE
JKUBOTHBIX. METOJI TpaHCIJIAaHTALMU SIEP KIETOK. TexHonocuu 0300poGieHus, KYIbMueUpOBAHUs U
MUKPOKIIOHATbHO20 PAZMHONCEHUS CENIbCKOXO03SAUCNEEHHBIX KYIbMYP.

XpoMocoMHass M TeHHas uHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha U KOHCTPYHpOBaHHUE
pexomOuHanTHeix JIHK. Coszdanue mpanceennvix opeanuzmog. JlOCTWKEHUsI W MEPCIEKTUBBI
XPOMOCOMHOM ¥ TeHHON MHXKEHEPUHU. DKOJOTUICCKIE U 3TUISCKUE MPOOJIEMbI TCHHON HHKEHEPUH.

Menunuackue OuotexHonoruu. IloctreHomHas 1mdpoBas wenunuaa. [I1I[P-muarnocTuka.
MeTaboIOMHBIN aHaIK3, TCHOIECHTPUYCCKUI aHaIN3 MPOTeOMa YEJIOBEKa JJIs OICHKH COCTOSIHUS €ro
3M0poBbs. MCronmb30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-Omowmkenepus s



pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIWIMHCKUX TEXHOJOTWH, CO3JaHMs KOMIUIEKCHBIX TKaHeH
COYETaHHUEM TEXHOJOTUH TPEXMEPHOTO OHONpUHTHHTAa M cKadoiIauHTa [l pelleHus 3aaad
MEPCOHAU3UPOBAHHON MEULIUHEI.

Co3manue BEKTOPHBIX BaKIHMH C IeJbl0 oOecredeHnsi KOMOMHUPOBAHHOW 3allUThl OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJIEKYISIPHBIX MeXaHM3MOB (¢yHKuuoHuposanusi PHK-
CoJepKalINX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIC 3a001eBaHuUs YeIOBEKa U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer 1 cxembl: «lcrmoab30BaHUE MHUKPOOPTAaHM3MOB B TPOMBIIUICHHOM MPOM3BOJCTBEY,
«Knerounas nHxxeHepusa», «I eHHast HHKEHEPUSI».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB OHMOTEXHOIOTHI.

Buneoskekypeusi «buoTexHONOTHSI — BaKHEWIIas MPOU3BOJUTENIbHASL CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).



INJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

JJMYHOCTHBIE PE3YJIBTATDI.

®I'OC COO ycranaBmuBaeT TpeOOBaHHA K pPE3yIbTaTaM OCBOEHHS OOYYArOMIMMHUCS MPOTpaMM
cpenHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANIPEIMETHBIE U IPEAMETHBIE.

B crpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOEHHS IIPOrpaMMbl I10 OHOJOTMU BBIJCIICHEI
CIIETyIOIE COCTAaBIISIONINE: OCO3HAHME OOYYArOIIMMHUCS POCCHHCKOW TPaKJAaHCKOW HIEHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSITEIBHOCTH M CAMOOIIPEACNCHUIO, Haluuue MOMmusayuu X
00y4yeHHIO OWOJIOTHH, YeNeHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KJIIOUEBBIX LIEHHOCTEH M MCTOPUYECKHUX TPAJULMN Pa3BUTHA OMOJIOTMYECKOrO 3HAHMSA, 20MOGHOCHbL U
cnocobnocms 00yJarOIUXCsl PYKOBOJCTBOBATHCS B CBOEH [HESTEIBHOCTH LIEHHOCTHO-CMBICIOBBIMHU
YCTAHOBKAMH, MPHUCYLIIUMH CHCTEME OHOJIOTHYECKOro O0Opa3oBaHMs, HAIuyue HpasoCOIHANHUSA
9KOJIOTHYECKOH KYNbTYpPBl, CHOCOOHOCHU CMABUMb LI U CTPOUTD >KU3HEHHbIE TUIAHBI.

JIMYHOCTHBIE pe3yabTAaThl OCBOEHHSI IPOIPAaMMbI IO OHMOJIOIMY JOCTUTAIOTCS B €IMHCTBE yueOHOM
U BOCIUTATEJIBHOW  JEATEJBHOCTH B COOTBETCTBUM C  TPAAMLHMOHHBIMH  POCCHHCKUMH
COLIMOKYJIETYPHBIMH, HCTOPHUECKUMH U TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMU, IPUHSATHIMHU B O0IIECTBE
NpaBWIaMHd W HOPMaMH{ IOBEIEHHS M CHOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHUS, CAMOBOCHHUTAHHUS H
CaMOPAa3BUTHS, PAa3BUTHUSl BHYTPEHHEHW NO3MLHUM JHWYHOCTH, NMATPUOTHU3MA M YBAKCHHA K 3aKOHY H
MPaBOMOPAAKY, YEIOBEKY TpyJa U CTaplieMy HOKOJIEHHIO, B3AUMHOTO YBa)KEHHsI, 0EPEKHOT0 OTHOIICHHS
K KyJIbTYpHOMY HACIECOUI0O U TPaJHLMSIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOIE U OKPYKAIOLIEH cpene.

JInyHOCTHBIE pE3yNbTaThl OCBOEHMs Yy4yeOHOro mpeaMera «buonorus» MOIKHBI OTpPaKkaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUarOIINXCs PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHCHTAllMH, TO3WUTUBHBIX  BHYTPEHHUX  yOeXKICHHI,
COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOTOo OOIIeCcTBa, pacHIMpeHHe KU3HEHHOTO
ONbITA U OMbITa JESATENFHOCTH B TPOILECCE pealn3allid OCHOBHBIX HaIlpaBlI€HUIl BOCHUTATEIHHON
JIeSITEIbHOCTH, B TOM YHUCJIE B HaCTH:

1) rpaKIaHCcKOro BOCUTAHMSA:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3WIMHU OOY4YaIONIerocsi KaK aKTHBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO OOIIIECTBa;

OCO3HaHUE CBOMX KOHCTUTYI[MOHHBIX MPaB M 00513aHHOCTEH, yBaKEHUE 3aKOHA U TIPABOMOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW MAEATENLHOCTH IPH CO3JaHUH Y4YEOHBIX IPOEKTOB,
peleHnr y4eOHbBIX U MMO3HABATENLHBIX 33]1a4, BHITIOJIHEHHH OWOJIOTHYECKHIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEENsATh COOCTBEHHYIO MO3MIMIO 10 OTHOIIEHHIO K SIBJICHUSM COBPEMEHHOM
SKM3HA U OOBSICHATE €€,

YMEHHE YYWTBIBATh B CBOMX JEHCTBHAX HEOOXOAWMOCTh KOHCTPYKTHBHOTO B3aMMOJEHUCTBHUS
Jro/iel ¢ pa3HbIMU YOXKACHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMH M COLMAITLHBIM TTOJIOKEHHEM;

TOTOBHOCTh K COTPYIHUYECTBY B MPOIECCE COBMECTHOTO BHIMOJIHEHHS YUEOHBIX, T03HABATEILHBIX
M HCCIIeOBATENbCKUX 3a]a4, YBaXHUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXICHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACPKAHHNS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JIEATENBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHHCKOM IPpakJaHCKON MICHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K CBOEMY
HapoAy, 4yBCTBa OTBETCTBEHHOCTH Niepe]] PonHON, ropnocTH 3a CBOM Kpail, cBoro PonnHy, cBOM S3bIK U
KyJbTYpY, IPOLIOE U HACTOSIIEE MHOMOHAIIMOHAIBHOT0 Hapoja Poccuy;

LIEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAMIO W TaMATHUKaM IPHUPOJIBI, JAOCTHXKEHUSAM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUAX, TPYAE;

CIOCOOHOCTh OLICHMBATh BKJIAJl POCCHMCKHUX YYEHBIX B CTAHOBJICHHE W DPa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3Ha4YeHUs1 OMOJIOTHH B MO3HAHWUHM 3aKOHOB NPHUPOJBI, B KH3HH YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;



uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY>)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3@ €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHHUE TyXOBHBIX LIEHHOCTEH pOCCUHCKOT0 HapoOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHUS;

CHOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENISM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHSATHUS IIEHHOCTEH CEeMEUHOM KU3HU B COOTBETCTBUU C TPAIULIUAMU Hapo10B Poccuu;

4) 3cTeTUYeCKOro BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs JCTETHKY OBITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3/IEHCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B pa3HBIX BHJAaX HCKYCCTBA, CTpEMJICHHE MPOSBIATH KauecTBa
TBOPYECKO JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
Oaronosyums:

MOHMMaHUE M pealiu3alus 370pOBOro M 0e30macHOro o0pasza XU3HU (30pOBOE IUTAHUE,
COONIIOJICHNE THTHEHUYEeCKUX TIpaBHUJ M HOPM, COaJaHCUPOBAHHBIA PEXHUM 3aHSATHH W OTABIXA,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIICHHUS K
coOCTBEHHOMY (PH3MYECKOMY U IICUXHYECKOMY 37I0POBBIO;

MMOHUMAaHWE [EHHOCTH MPaBWI WHIWBUAYAIHHOTO W KOJUIEKTHBHOTO O€30MacHOTO TOBENCHUS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUs ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPYI0BOI0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYJly, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYAOII00HeE;

TOTOBHOCTh K AaKTHBHOHN JIEATENHHOCTH TEXHOJOTHMYECKOW W COIMAIbHOW HampaBIeHHOCTH,
CIOCOOHOCTHh HHUITUHPOBATh, TUIAHUPOBATH 1 CAMOCTOSITETIFHO BHITIOIHSTE TAKYIO JIEATEIIbHOCTE;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaTu30BhIBATH COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHNE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJiie, OCHOBE
€€ CylIEeCTBOBaHUS;

TIOBBIIIICHUE YPOBHS DKOJIOTUYECKONW KYJIBTYphI: MPUOOPETEHUE ONbITA ILUIAHUPOBAHHS MTOCTYIIKOB
Y OLICHKU UX BO3MOXKHBIX MOCIIECTBUMN AJI OKPY>KAIOIIEH Cpebl;

OCO3HaHUE II00ATLHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIEM U ITyTel UX PEIIeHNS,

CIOCOOHOCTh HCIIONIB30BATh MPHOOpETaeMble MPU H3yYeHHH OWOJOTMU 3HAHWUS W YMEHUS MpU
pelieHdy TpoOjeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHUII
MOBEICHUSI B TPUPOJIE, HANPABICHHBIX HAa COXpaHEHHE PABHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BpEA OKPYKAMOIIEH NPUPOJHOW cpene, yMEeHue
MPOTHO3UPOBATh HEOIArONpPUATHBIE SKOJIOTMYECKHE TIOCIENCTBUS MPEANPUHUMAEMBIX JEHCTBUN U
MIPEIOTBpaIIaTh UX;

HaJIMYHe PA3BUTOTO SKOJIOTMYECKOTO MBIIIIICHHS, IKOJIOTHIECKON KyIbTYPHI, ONbITA A TETbHOCTH
9KOJIOTMYECKOW  HAMpaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBAaThCS HWMH B II03HABaTENbHOM,
KOMMYHHKAaTHBHOM ¥ COIMAIBHON MPAaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOW IesTeThHOCTH
9KOJIOTMYECKOM HATIPaBICHHOCTH;



8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHUPOBAaHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HayKW ¥ OOIICCTBEHHOM NPaKTUKH, OCHOBAHHOTO Ha JMAJIOre KYJBTYP, CIOCOOCTBYIOIIETO OCO3HAHMIO
CBOETO MECTA B MOJHMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE S3bIKOBON W YHTATEIBCKOM KYJIbTYPHI KaK CPEJICTBA B3AMMOJICUCTBUS MEKIY
JIIOJIbMH U TIO3HAHUS MUDPA;

MOHUMaHue CcrHenuUK OWOJIOTUM KaK HayKW, OCO3HaHus e poiru B (HOPMUPOBAHUU
paIOHANIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUM IIEJIOCTHOTO TPEICTABICHUS 00 OKPYXarolleM MUpe
KaK O €JMHCTBE IPUPOJIbI, YSIIOBEKA U OOIIECTBA, B TO3HAHUU MTPUPOJIHBIX 3aKOHOMEPHOCTEH U pelICHUN
MPOOJIEM COXPaHEHUSI IPUPOTHOTO PABHOBECHS;

yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHH I COBPEMEHHOM ITUBWIIM3ALUU: O0CCIICUYCHHUST HOBOTO
YPOBHSL DPa3BUTHS MEIUIUHBI, CO3/IaHUC TIEPCICKTUBHBIX OHMOTEXHOJIOTUH, CIIOCOOHBIX peIiaTh
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, TIOMCKA MyTeH BBIXOJA M3 TJI00AIBHBIX IKOJIOTHYSCKUX
npoOyieM M 00eCleveHUs TMepexoaa K YCTOMYMBOMY pa3BHTHIO, PAlMOHAIBLHOMY HCIOJIb30BAHUIO
MPUPOIHBIX PECYPCOB U OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUHM OHMOJOTMYECKUX 3HAHWHW B IEISX IOBBIIICHUS OOIIeH
KYJIBTYPBI, €CTECTBEHHO-HAYYHOU TPaMOTHOCTH, KaK COCTABHOW 4acTH ()yHKIIMOHANBHOW IPaMOTHOCTH
oOyJatonuxcs, GopMUPYEMOH MPU U3yUSHUH OUOJIOTHH;

IMOHMMAaHKWEC CYIIHOCTU MCTOJ0B IIO3HAHM, UCITI0JIB3YCMbIX B €CTCCTBCHHLIX HAayKax, CHOCO6HOCTI/I
HCIIOJIb30BAaTh IIOJY4Ya€MbIC 3HAHHA JIA aHallu3a Hu O6’I:»SICHCHI/I$I SIBIICHUI OKpYyXaromero mupa u
MPOUCXOASMINX B HEM H3MEHEHWA, YMEHHE JeNaTh 0OOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
(haKTOB ¥ UMEIOINXCS TAHHBIX C [IEIBIO TIOIYICHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OMONIOTHYECKUE 3HAHWS ISl pelIeHus mpobdiieM B
PEAbHBIX JKU3HEHHBIX CUTYAIIHsX;

OCO3HAaHWE IIEHHOCTH HAyYHOH JEATENBHOCTH, TOTOBHOCTH OCYIIECTBISITh IPOCKTHYI U
HCCIIEIOBATEIBCKYIO ESTENFHOCTh MHANBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh U CITOCOOHOCTh K HETPEPHIBHOMY O0Pa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMHU ITOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATDI.

MertanpeaMeTHble Pe3yNbTaThl OCBOCHUS Y4eOHOTO Mpeamera «broorusy BKIOYAl0T: 3HAYNMBbIE
uis  GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIe MOHATHUS, OTPaKaIONIMe IEIOCTHOCTh HAYYHOH KapTHHBI MHpa W CIElU(HUKY METOJIOB
MMO3HAHUS, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SBIICHUE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIICIOBaHUE, HAOJIOJCHUE,
W3MEpeHHe, OKCIEPUMEHT W Jpyrue); YHUBEpPCAIbHBbIE Yy4eOHbIE JeHCTBUS (MTO3HABATENBHEIC,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHne QyHKIMOHATLHOW TPAMOTHOCTH
U COIMAIBHONW KOMIIETCHIIMM OOYYaroNIUXCsl; CIOCOOHOCTh OOYYAIONMIUXCSl MCIOIB30BATh OCBOCHHBIC
MCOXKIUCHUIITIMHAPHBIC, MHPOBO33PECHUYCCKHUE 3HAaHHUA W YHUBEPCAJIBHBIC yT-Ie6HBIe HeﬁCTBHH B
IIO3HABATEJIBLHON U COLMATIBHON ITPAKTUKE.

B pesynbrare n3ydeHus OHMOJOTHMH Ha YPOBHE CPEIHEro OOIIEero o0pa3oBaHUs y 00ydYarolierocs
OymyT chOpMHpPOBAHBI TIO3HABATEIbHBIE YHUBEPCAIBHBIE YyUeOHBIC JEUCTBHUS, KOMMYHUKATHBHBIC
YHHUBEpCalbHbIE y4eOHbIE NEHCTBHA, PETYyISATHBHBIE yYHHBEpCAJIbHBIE y4eOHBIE NEWCTBHUS, COBMECTHAs
JICATSIIbHOCTb.

MeranpeMeTHbIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbI CPEIHEro OO0INero oOpa30BaHMs JIOJDKHBI
OTpaXkaTh:

OBiajeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEILHBIMY TEHCTBUSIMH:

1) 6a3oBble JJOrHYECKHUE eHCTBHS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH M aKTYAIIM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



UCIIOJIb30BaTh IPH OCBOCHWH 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaLUU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHSATHH (BBIACTSTH HX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATENIbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTH)KEHUS, COOTHOCUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TOHATHS JJ1s1 OOBSCHEHUS (JaKTOB U SIBJICHUH KUBOU MPUPOIHI;

CTPOUTH JIOTWYECKHE PAaCCyXIeHHs (MHAYKTHBHBIC, NEIyKTUBHBIC, IO aHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBSI3eH W
OTHOLICHWH B HM3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a Takke MPOTHBOPEYHH pPa3sHOTO poja,
BBISIBJICHHBIX B Pa3IMYHBIX HH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOJIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUalIbHBIX H
HEMaTepUAIBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICSTEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3yJIHTATOB LEINSIM, OLICHUBATD
PHCKH TIOCIEICTBUH JIESTEIBHOCTH;

KOODIMHHPOBAaTH ¥  BBIIOJNHATH paboOTy B  YCIOBUSIX peajbHOTO, BUPTYyaJbHOTO H
KOMOWHHPOBAaHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPeaTUBHOE MBIIICHHE TIPU PEILICHUHU KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEI0BATE/IbCKHE IeHCTBUS:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/1a4, IPUMEHEHHUIO Pa3IIMYHbIX METOIOB O3HAHUS,

UCIIONIb30BaTh  PA3IMYHbIE BUABI JEATENFHOCTH IO TMONYYCHHWIO HOBOTO 3HAHUS, €ro
UHTEpIpETay, NPeoOpa30BaHHUIO0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE IPU CO3IaHUU
y4eOHBIX M COIHATBHBIX TIPOSKTOB;

(dopMupoBaTh HAay4YHBIH TUI MBIIUICHHS, BJIAJETh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTBH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3ajady, BBIABHIATh THIIOTE3Y €&
pelIeHys, HaXOAWTh APrYMEHTHI IS JIOKa3aTelNbCTBA CBOMX YTBEPXKICHMH, 3aJaBaTh NapaMeTphl W
KPHUTEPHH PEIICHUS;

AQHAJINM3UPOBATH IOJYYCHHBIE B XOJI€ PEUICHUs 3aadd Pe3yJbTaThl, KDUTHUECKH OLCHWBATh MX
JOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHUE B HOBBIX YCIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CHTYalLlMsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILLIECTBIISITh LIEJICHANPABICHHBI IOMCK IIepeHoca CpeACTB H  CHOCOOOB  JEHCTBUS B
npodecCHOHAIBHYIO CPeay;

YMETh MIEPEHOCUTH 3HAHUS B [TO3HABATENBHYIO M IPAKTUYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

YMEeTh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE HJICH, TIPE/JIaraTb OPUTHHAIIBHBIC TIOJXO/bI U PEIICHNS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaoNIHe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OPUECHTUPOBATLCS B Pa3IMYHBIX UCTOYHHKAX WH(pOpMaNWU (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TOITYJISIPHOW JTUTEpaType, OMOIOTHUECKUX CIOBapsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B
UuTepHere), aHanmu3upoBaTh WHOOPMAIMIO PA3IUYHBIX BHJOB U (GOPM NpEACTABICHHS, KPUTUYCCKU
OLICHMBATH €€ JTOCTOBEPHOCTH M HETIPOTHBOPEUHBOCTH;

(bopMyIHpOBaTh 3aNIPOCHI U MPUMEHATH PA3THYHBIE METOIBI IIPU TMIOUCKE U 0TOOpE OHOTIOTNIECKON
uH(OpMaIH, HEOOXOAUMOI IS BBINOJTHEHNS yIeOHbIX 3a71a4;



npuoOpeTaTh  ONBIT — WCHONB30BaHHA  MH()OPMAIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHUH,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIBHYIO (OpPMY HpeAcTaBiIeHHsT OMOJIOrHYecKol HHpOpMaH
(cxemsl, rpad KK, AUATPAMMBI, TAOIUIBI, PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B KAUeCTBE CpeACTBa Mpu padore ¢ Ononornyeckoil HHGpopMarue:
NPUMEHSTh XUMHUYECKUE, PU3NUECKIUE U MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI, POpMYJIbl, abOpeBHaTypy,
HOMEHKJIATypY, UCIOIb30BaTh U MPe0Opa30BBIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMAaLWH, HHOOPMALMOHHONW 0E30MacHOCTH
JMYHOCTH.

OBJiaseHye yHUBePCAIBHBIMH KOMMYHUKATHBHBIMHU 1iCTBUAMU:

1) oduenne:

OCYILIECTBIISITH KOMMYHHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JHAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyKIaeMoil TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpeiaraeMoi 3ajauy, yYUThIBaTh WHTEPECHl U COTJIACOBAHHOCTH MO3MINHN
JPYTUX yYacTHUKOB JAMAI0Ta MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHMsI KOH(IMKTHBIX CHTyalldii, yMEThb CMSTr4aTh KOH(QIUKTBI M BECTH
MIEPErOBOPEI;

BJIaJICTh Pa3WYHBIMU CIoco0amMH OOIICHHS W B3aWMOJCHCTBUS, MMOHUMATh HaMEPEHHs JIPYTUX
Tro/ieH, MPOSIBIATE YBRKUTEIBHOE OTHOIIEHHE K COOCETHUKY U B KOPPEKTHOH (opme popmynrpoBaTh
CBOM BO3PAKEHHS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI 1eSITeJIbHOCTh:

HNOHMMATh U UCIIOJIH30BaTh MPEHMYIIECTBA KOMAHAHON ¥ MHANBUIYaIbHON paOOTHI IIPU PEIICHUN
Ononornvyeckoir  mpoOyieMbl, OOOCHOBBIBaTH HEOOXOIUMOCTh HPUMEHEHUS TPYHIOBBIX  (hopm
B3aMMOJICHCTBHS PH PEIICHUN yueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH ¢ Y4€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)kJJOr0 4IeHa KOJIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOM eI TeIbHOCTH, OPraHW30BBIBATH M KOOPANHUPOBATH IEHCTBHSA 110 €&
JOCT)KEHHIO: COCTaBJISATh IUIAH JICWCTBUH, paclpenensaTb pOIM C YYETOM MHEHWH YYaCTHHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH PE3yJabTaT IO
pa3pabOTaHHBIM KPHUTEPUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OICHWBATh WAEH C TO3HLIUH HOBH3HBL, OPUTHHAJIBHOCTH,
NPaKTHYECKON 3HAYUMOCTH;

OCYILLECTBIISITh MO3UTHBHOE CTPATETMYECKOE MOBEACHHWE B PA3IMYHBIX CUTYalMsX, MPOSBISATH
TBOPYECTBO M BOOOpakeHHUE, ObITh HHULUATHBHBIM.

OBJiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJOTWYECKUE 3HAHUS JJIsl BRISABICHUS MPOOJIEM W UX PEUICHUsS B KU3HCHHBIX W
YUEOHBIX CUTYAIHSIX;

BBIOMpATh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IEeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWIO K JKUBOW TMPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPYKaIoIINX;

CaMOCTOSITETIHHO OCYILIECTBIISTh MO3HABATENBHYIO JICATEILHOCTD, BBISBIATH MIPOOJIEMBI, CTABUTH U
(bopMypoBaTh COOCTBEHHBIE 3a/1a91 B 00pPa30BaTENbHOM JESITETBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATETIBHO COCTABJIATH IUIAH PpEIIeHUS MpoOieMbl ¢ y4ETOM HMMEIOIINXCS PeCcypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH M TIPEIITOYTCHHUL;

JIaBaTh OLICHKY HOBBIM CHTYAIIHsM;

pacIupATh PaMKH y4eOHOTo mpeMeTa Ha OCHOBE JIMUHBIX MPEAIIOYTCHUH;



JieNaTh OCO3HAHHBINA BBIOOD, apIryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKON 3PYIAHUIINU B Pa3HBIX 00JacTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HaBBIKAMH II03HABATEIILHOW pe(IeKCMU KaK OCO3HAHHSA COBEPIIAEMBIX AEHCTBUH H
MBICIIUTENIFHBIX TPOLECCOB, MX PE3YJIbTaTOB M OCHOBaHHWH, HCHONB30BaThb NMPHUEMBI peduieKCHUu s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIECHMS [10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX MIPU aHAINU3€E PE3YIbTATOB AEATEIbHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATH ce0sl, TOHUMasi CBOM HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIBTATOB ACITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh TOHUMATh MU C TIO3UIMU APYTOTO YeTIOBEKa.

HNPEJMETHBIE PE3YJIbTATBI.

[MpeameTrHble pe3ynbTaThl OCBOEHHSI cojepkaHus ydeOHoro mnpeamera «buomorus» Ha
yIIyON€HHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOecriedeHne NTPOQUIBHOTO OOy4YeHHs OOydJaromIuxcs
omonornu. OHHM BKJIIOYAIOT: cruenuduyeckue i OWONOTMH HAydHbIE 3HAHHSA, YMEHHS M CIOCOOBI
JCHCTBUII 1O OCBOEHHMIO, WMHTEPHpPETalMUd W MpeoOpa3oBaHHUIO 3HAHWN, BUABl AEATENBHOCTH IIO
MOJY4YE€HHUIO HOBBIX 3HAHUH U UX MPUMEHEHHUIO B Pa3lINYHBIX y4eOHBIX, a TAK)KE B peabHBIX KU3HEHHBIX
cutyauusix. IlpeaMeTHble pe3ynbTaTsl MPeICTaBICHbI 10 TOAaM U3yUCHUSI.

IIpeameTrHble pe3ysbTaThl OCBOEHHUsS ydeOHoro mpeamera «buonorusi» B 10 knacce RONKHEBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHOJIOTMM B CHCTEME ECTECTBEHHBIX HAayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAYYHOH KapTUHBI MHUpPA, B IO3HAHMM 3aKOHOB NPHUPOIBI M PEILICHUH
npoOjeM paluOHAIBHOIO NPHPOJOIONL30BAHUS, O BKJIAZEC POCCHHCKUX W 3apyOC)KHBIX YUEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOM OWOJOrMYECKMX 3HaHUH, KOTOpass BKJIOYACT: OCHOBOIIOJIATAIOLINE
Ouoslornyeckue TEPMHMHBI W TMOHATHS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TIOMeocTas,
CaMOpEryJIsiLUs, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT MU Pa3BUTHE),
ounonorunueckue teopun (kinetouyHas teopus T. lllBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas
Teopust HacieactBeHHocTH T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax MHOroo0Opasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTE€HHW), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO ITOKOJICHHS,
pacuIenyeHus, YUCTOThl raMeT, He3aBHCUMOro HacienoBaHus . MeHnens, rOMOJOTHYEeCKUX PsIOB B
HacneacTBeHHoH n3menunBoctu H. V. BaBuiosa), npuHINTIBI (KOMIUIEMEHTApHOCTH);

BJIaJICHHE OCHOBHBIMH METOJaMU HAyYHOT'O TMO3HAHUS, HWCIONB3YEMbIX B OHOJIOTHYECKUX
WCCIIEIOBAHMSX KUBBIX 00BEKTOB (OTHCaHNe, N3MEPEHNE, HAOII0ICHHE, DKCIICPUMEHT);

YMEHUE BBIJICNATh CYIIECTBEHHBbIE NPU3HAKU: BHUPYCOB, KIETOK TMPOKAPHOT W DYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOUHBIX OPIaHU3MOB, B TOM YHCJIe OaKTepHii, TpHOOB, paCTEHHH, )KHBOTHBIX
M 4YeloBeKa, CTPOEHHUS OpPraHOB M CHCTEM OPTaHOB pPACTEHWH, XUBOTHBIX, YEJIOBEKa, MPOIIECCOB
KHU3HEJIESITENbHOCTH, TPOTEKAIOIINX B OpraHU3Max pacTeHHi, KMUBOTHBIX M UellOBEKa, OMOIOTMYECKUX
MPOLIECCOB: OOMEHA BeHISCTB (METa0OJU3M), MPEBPALICHUS 3HEPIUU, OpPOXKEHHUs, aBTOTPOMHOTO U
rereporpodHOro THUHOB mNHTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio03a, TaMeTOreHesa,
3MOpHOreHe3a, NOCT3MOPHUOHAIBHOIO Pa3BUTHS, PA3MHOXKEHUS], HHIMBULYaJIbHOTO PA3BUTUS OpraHU3Ma
(oHTOTECHE3a), B3aNMOACHCTBHS TEHOB, TETEPO3HCa, ICKYCCTBEHHOTO 0TOOPA;



YMEHHE YCTaHaBJIMBAaTh B3aMMOCBSI3M MEKIy OPraHOMAAMU KJICTKH U UX (PYHKLIUSIMHU, CTPOCHUEM
KJICTOK pa3HbIX TKaHEH W WX (YHKIHMSIMH, MEXKIY OpraHaMH W CHCTEMaMH OpPTraHOB y DPacTCHHH,
YKMBOTHBIX U YEJIOBEKA M UX (PYHKIHMAMH, MKy CHCTEMaMH OPTaHOB M UX (YHKIMAMH, MKy dTallaMU
oOMEHa BEIIECTB, OSTalaMHM KICTOYHOrO IIMKIA W OJKM3HEHHBIX IMKJIOB OPraHM3MOB, JTamaMu
IMOPUOHATTBHOTO PAa3BUTHUS, TEHOTHIIOM M ()EHOTUIIOM, (PEHOTHIIOM H (haKTOpaMu Cpe/ibl OOUTAHHS;

YMEHHE BBISIBIISITH OTJIMYUTEIIbHBIC TPU3HAKH )KUBBIX CHCTEM, B TOM YHCJIE PACTCHUH, )KUBOTHBIX H
YeJIOBEKa;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OWOJOTMYECKYI) TEPMUHOJIOTHIO H
CHMBOJIMKY JUIs IOKa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL;

YMEHHE pelIaTh OWOJOTMYSCKHE 3aJadd, BBIBIATH IPUYMHHO-CICICTBEHHBIC CBSI3U MEKILY
UCCIIeyeMbIMU OMOJIOTHYECKUMH TIPOLIECCAMU U SIBIICHHSIMHU, J€J1aTh BHIBOIBI U POTHO3bI HA OCHOBAaHUU
HOJTyYCHHBIX PE3yJIbTaTOB,;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTU4ecKue paboThl, coON0aaTh MpaBmia mpu padoTe ¢
yueOHBIM U 1a00paTOpHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBUTATh THIIOTE3bI, POBEPSATh UX SKCIEPUMEHTAIBLHBIMH CPEACTBAMHU, QOPMYIUPYS
CJIb UCCIICA0BAHNA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JACJIaTh BBIBOBI,

YMEHHE y4acTBOBATh B yUeOHO-MCCIICIOBATEIBCKOM PaboTe 0 OMOIOTUH, SKOJIIOTUH M MEHIIMHE,
NPOBOAMMOM Ha 0a3e WIKOJBHBIX HAYYHBIX OOLIECTB, W MyOJIMYHO TMPEJCTABISATh TONTyYEHHEIE
pe3yJbTaThl HA YICHUYECKUX KOH(PEPEHITHUIX;

YMCHHE OLCHUBATHL I3THYCCKHUEC aCIICKTbl COBPCMCHHLIX I/ICCJ]C,I[OBaHI/II\/'I B O6HaCTI/I 6HOHOFI/II/I u
MeIUIUHBI (KIIOHUPOBAaHHWE, MCKYCCTBEHHOE OILIONOTBOPEHHE, HANpaBleHHOE H3MEHEHHE TeHOMa |
CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccHOHANBHON eSTeNbHOCTH B
obyacTi OWOJIOTHMH, MEAWIMHBI, OWOTEXHOJIOTHH, BETEPUHAPHHU, CEIBbCKOTO XO35iCTBa, IHUIIEBOI
HPOMBIIIJIEHHOCTH, YIUIyONsTh TO3HABATENbHBI HMHTEPEC, HANpaBJICHHBIA Ha OCO3HAHHBIA BBHIOOP
COOTBETCTBYIOILEH NPO(ECCUH U MPOIOIDKEHNE OHOJIOTMYECKOr0 00pa30BaHus B OPraHNU3aIMsAX CPEIHET0
npo(ecCHOHATBLHOTO M BBICIIETO 00pa30BaHMSI.



TEMATUYECKOE IIVIAHUPOBAHUE

10 KJIACC
KoaudecTBO 4acoB
Ne HaumeHnoBaHue
MpaxkTn-
n/ pa3aesioB U TeM KonTpounb- JyekTpoHHbIE (LM (POBLIE) 00pa3oBaTeJbHbIE PECYPChI
Bcero yeckHue
1| NporpamMmbl Hble padoThI
padoTsI
1 Bbuomorust kak Hayka 1 0 POIII, https://resh.edu.ru/subject/5/10/;
Aynno KHWIH,
https://www.youtube.com/playlist?list=PLgU6VDvRpuoiTLeXcIBiRZ2J
’ JKuBble cucTeMbl U HX 5 1 0h2BabjuJ;
H3yYeHHUE Hudoypok
https://www.youtube.com/playlist?list=PL vtJKsSE5NTri9jriVOx6H54v5U
SngRJWr
3 buonorus kinetku 3 1
4 Xumuueckass OpraHu3anys 8 1
KJIETKH
5 Crpoerne wu  QyHKIUH 9 55
KJIETKU
Oomen BEIIECTB u
6 MpeBpalleHne DJHEePTud B 9 2
KJIETKE
Hacnencreennas
7 UHQOPMAIUS W peau3arius 9 1.5
€€ B KJIEeTKE
8 JKW3HEHHBIN MK KIIETKU 6 1
9 Crpoenne ©  QyHKOUH 17 15
OpraHu3MOB
10 Pa3MHOXeHHE HW pa3BHTHE 8 2



https://resh.edu.ru/subject/5/10/
https://www.youtube.com/playlist?list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ
https://www.youtube.com/playlist?list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ
https://www.youtube.com/playlist?list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr
https://www.youtube.com/playlist?list=PLvtJKssE5Nri9jriVOx6H54v5USngRJWr

OpraHU3MOB

I'eneruka — Hayka O

11 HACJIECTBEHHOCTH u 2 0.5
M3MEHYHUBOCTH OPTaHU3MOB

12 3aKOHOMEpPHOCTH 10 1
HACJIEICTBEHHOCTHU

13 3aKOHOMEPHOCTHU 5 15
W3MEHYUBOCTHU

14 I'eneTnka yeaoBeKa 1

15 Cenexiust OpraHu3MOB 2

16 buorexnonorus u 4 15
CHHTETHYECKAsT OUOJIOr U

17 PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO 102 21

YACOB I1O ITPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

- Tepemor A.B. buonorus. buomormdeckue cucreMbl W mpouecchl. 10 kmacc: ydeOHUK st
o0mieoOpazoBaTeNnbHBIX OpraHu3anuii (yriayonenHsrid yposens)/ A.B. Tepemosn, P. A. Ilerpocosa.-
12-e u3n. ucnp. — M.: Muemo3una, 2020.-399¢. .

- buonorus. buonornueckue mporeccel: yaedHoe mocodue st 00meo0pa3oBaTEbHBIX OpraHH3aIlHi
(yrnyonenssiii ypoens). B 2 4. U.1/ A.B. Tepemos, P.A. TlerpocoBa. — M.: MHemo3una, 2018.-383.:
WL

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

- bruonorus. bronornueckue mporeccel: yaeOHoe mocodue s 001meo0pa3oBaTeNbHBIX OpraHu3aIlHii
(yrimyOnennslit yposens). B 2 u. U.1/ A.B. Tepemos, P.A. IlerpocoBa. — M.: MHemo3uHa, 2018.-383.:
WL

- TepemoB A.B., Ilerpocoa P. A.. buonorus. buonornyeckue cuctemsl u npouecchl. 10-11 kmaccer
(yryOneHHsli ypoBeHb). MeTtoandeckoe nocobdue st yuurens\ A.B. Tepemos, P.A. TlerpocoBa. —
M.: Muemo3suHa, 2017. — 224c.

- MumakoBa B.H. Pemenvie 3amau mo reHetuke: moarotoBka k EID: yuebnoe mocobme\ B.H.
Murakosa, JI. B. Jloporuna, U. b. Aradonosa. — M.: Ipoda, 2020. — 160c.

- HembsakoB E. H., Co6oneB A. H., Cymaroxun C.B. CoopHEK 3a1a4 o o01mmeit ononoruu. 9-11
knaccel.- M.: BAKO, 2018. —272c.

HOUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

- www.bio.1september.ru — razera «buonorus» - npunoxerue K «1 ceHTI0ps»;

- Www.bio.nature.ru — Hay4Hbie HOBOCTH OHOJIOTHH;

- www.edios.ru — Dimoc — IeHTp AUCTAHIIHOHHOTO 00pa30BaAHKS;

- www.km.ru/education - yaeOHble MaTepuaiisl u ciioBapu Ha caiite «Kupumt u Medoauii
- www.bio.1september.ru - rasera «buonorus» - npuioxeHue K «1 ceHTIOps»

- Www.bio.nature.ru - Hay4HbIe HOBOCTH OHOJIOTHH

- www.edios.ru - Dioc - HeHTP AUCTAHIIHOHHOTO 00pa30BaHMs

- www.km.ru/education - YueGHble MaTepuaiIbl U clioBapH Ha caiite «Kupumt u
Medoauii» http://school-collection.edu.ru Enunas xomteknust mupoBeIx 00pa3oBaTeIbHBIX
pecypcos. http://window.edu.ru/ Ennnoe okHO j0cTyIa K 00pa30BaTeIbHBIM pecypcam

- http://www.priroda.ru — Ipupo/a: HalMOHAIBHBIN TOPTAL.

- http://obi.img.ras.ru — baza 3HaHwuii 10 OMOJIOTUH YeIOBeKa. YUCOHUK 10 MOJICKYJISIPHOM
Ouooruu yenoBeka, OMOXUMUH, (PU3HOIOTHUH, TCHHOM 1 OEIKOBOM HHXCHEPHH.

- http://www.zoomax.ru — 30010THs: YeIOBEK M JOMAIITHHUE )KUBOTHBIE.

- http://www.fipi.ru — dexepanbHbIit HHCTUTYT MEAarOrHYSCKUX U3MEPEHHUIA.



