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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no yue6HOMy nipenmMety "buonorus" (nanee - 6MOJIOTHs) HA YPOBHE CPEIHETO
obmiero oopazoBanus pa3padorana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro npeamera «buonorus» u OCHOBHBIX IMOJIOKEHUN (enepanbHOM pabodeil mporpamMmmbl
BOCIUTAHHUS.

VYuebnsiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
SBIISICTCS OJHUM M3 KOMIIOHEHTOB IMPEIMETHOM 00macTi «ECTeCTBEHHO-HAyYHBIE MPEAMETHD).
Cornacuo monoxenusim ®I'OC COO mnpodunpHble y4yeOHBIE MPEIMETHI, H3y4aeMble Ha
yrIIyOJIEHHOM YPOBHE, SIBJISIFOTCSI criocoOoM auddepeHnnanuu oOydeHUs Ha YPOBHE CPETHErO
oOuiero o0pa3oBaHMsl M MPU3BaHbBI 00ECHEUYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM,
CpeIHUM OOIIUM, CPeIHUM MPOPECCHOHATBHBIM U BBICIIMM oOpa3oBaHHeM. B To ke Bpems
KaX/IbI U3 3TUX y4eOHBIX TPEAMETOB JIOJDKEH ObITh OPUEHTHPOBAH HA MPHOPUTETHOE PEHICHUE
0o0pa3oBaTeNbHbIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIMX 3aJ]a4, CBA3aHHBIX ¢ MpodopueHTanuein
o0ydJaromuxcsi U CTUMYJIUPOBAaHHWEM HHTEpeca K KOHKPETHOW o00JIacTH HAyyHOTO 3HaHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIUIIMHOW, SKOJOTHUEH, TCHUXOJIOTHEH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma no yue6HOoMy mpeamery "buonorus" gaér mpeincraBieHue O LETU U 3a/1adax
u3y4eHus yueOHoro npeamera «buonorus» Ha yriyoI€HHOM ypOBHE, ONpeeNseT 00s3aTenbHoe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHMUE, €r0 CTPYKTYpUpOBaHHE IO pas3jieiiaM U Temaw,
pacnpeneseHre o KiaccaM, peKOMEHY€eT MOCIeA0BaTEeIbHOCTh U3YUEHHs ydeOHOro MaTepualia
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIIPEAMETHBIX CBsI3€l, JIOTHMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamMMe mo O6MONOTHHM pealM30BaH MPUHIUI
IIPEEMCTBEHHOCTH C HW3Y4YEHMEM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus,
Onmarogaps 4yeMy [pPOCMAaTpHUBAaeTCs  HAlpaBICHHOCTh Ha  MOCJEAYIOIIee  pa3BUTHE
OMOJIOTUYECKUX 3HAHWM, OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHUS, IKOJOTHUECKOTO MBIIUIEHUS, MPEACTaBICHUNA O 3A0pOBOM 00Opas3e KHM3HM, Ha
BOCIIMTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpyXarolled NpupogHoil cpere. B mporpamme 1o
OMOJIOTUM TakKKe IOKa3aHbl BO3MOXHOCTU ydeOHoro mnpenMera «buonorus» B peanusanuu
tpeboBanuit ®PI'OC COO k miIaHUPyeMBbIM JIMYHOCTHBIM, METAlpeAMETHBIM M HPEIMETHBIM
pesyabTataM oO0y4deHHs U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEIHbHOM
JESATEIIbBHOCTH O0Y4YarolUXCsl MO OCBOEHHUIO COJEp’KaHUs OMOJIOTMYECKOro o0pa3oBaHUs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebHblit npeamer «buosorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUS 3aBeplIAeT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHue U yriryOieHne 3HaHuH
oOydJaromuxcsi O JKUBOM MpPHUpPOJAE, OCHOBAX MOJIEKYJISIPHOM U KIETOYHOM OuoIoruu,
HMOPHUOJIOTUN U OMOJOTUHU Pa3BUTHS, T€HETHKHU, CENEKIUHU, OMOTEXHOJIOTHH, 3BOJIOIMOHHOTO
YUEHHS U HKOJIOTHH.

N3zyuenne yuebHoro npeamera «buonorus» Ha yriayOieHHOM YpOBHE OPUEHTHPOBAHO HA
MOJFOTOBKY OOY4YaIOIIMXCSl K IMOCJIEAYIOIMIEMY MOJy4YeHHI0 OHMOJIOrMYecKoro oOpa3oBaHHs B
By3ax M OpraHM3alUsaX CPeAHEro MpodeccHoHanbHOro oopazoBanusa. OCHOBY €ro COJEpKaHUS
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMM, MOJYYEHHBIX MPHU HM3YYEHHUU OOYYaIOLUIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTUYECKHX pa3ZesioB OHOJIOIMH Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTY4aroT pa3BuTue. Tak, pacIMpeHsl U yriyOaeHbl
OMOJIOTHYECKHE 3HAHUSA O PACTEHMSX, JKUBOTHBIX, Ipubax, OaKkTepusix, OpraHu3Me 4YeloBeKa,
O0IMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTMYECKHE CBEIEHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MOCIIeAYIOMEro BeiOOpa npodeccun. Bo3mokHa Takke MHTETpanus OMOJIOTHYECKUX 3HAHHWHA C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBIM M 3BOJIIOIMOHHBIA MOAXOABl K M3ydeHHIO Ouosiornu. CorjacHO MM, H3y4arOTCs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepHBIE JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
SBOJIIOIIMM OPraHUYECKOT0 Mupa Ha 3emiie, COXpaHEeHHs] OHOJOTHYEeCKOro pazHooOpaszus
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, aKTYaIH3UPYIOTCS 3HaHUS OOYYaIOIMIUXCs MO OOTaHWKE, 300JIOTHH, aHATOMHUU,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEW, NPUHIUIIOB M TMPaBUJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OWUOJIOTHHU, MPHUKJIATHBIX aCIEKTaX
OMOJIOTUYECKUX 3HaHWH. J[1s pa3BUTHS W TOJCPKAHKS WHTEpeca OO0yJaroIIMXCcsi K OMOJIOTHU
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HMCTOpPUEH CTAaHOBIEHUS U Pa3BUTHS TOW WIM MHOU
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHX U KOJOTUICCKUX TTPOOIICM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMHUCS 3HAHUSAMU O CTPYKTYPHO-(YHKIIMOHANBHOM OpraHU3allii >KUBBIX CHCTEM
pa3HOTro paHTa U IPHUOOPETEeHHE YMEHUM MCIIOIb30BaTh TH 3HAHUS B (OPMUPOBAHUU UHTEpECA
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBHIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOTO00pa3uu U OCOOEHHOCTSX OMOJIOTHUECKUX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIUs, B,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCsi C  METOJAaMHM  TIO3HAHWUS  JKMBOH  MPHUPOMIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUH, TAJIEOHTOJOTHH, OJKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  IMPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
IKCIIEPUMEHT, MOJICIIUPOBAHUE);

OBJIQJICHHE OOYyYAOIIMMHUCS YMEHHUSMU: CaMOCTOSITEIbHO HAaXOJUTh, AaHAIM3UPOBATh U
HCIIOJIb30BaTh OMOIOTUYECKYI0 WH(POPMAIINIO; TIOTB30BATHCS OMOTIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHAaBIUBaTh CBSI3b MEXAY pPa3BUTHEM OWOJOTMM W  COILMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 10 OTHOUIEHHWIO K OKpPYXKalolled TPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyuyHbIE€ OTKPBITHS B 00JacTu
OuoJjoruu;

pa3BUTHE Yy OOY4YaIOUIMXCS WHTEIUIEKTyaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpPaHbl BHUIOB, DKOCHUCTEM, OHochepsl),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYaALUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOMPEICTICHUI0, B COOTBETCTBUM C WHIWBHUIYaTbHBIMH HWHTEpECaMH U MOTPEeOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 ugaca: B 10 kmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpPM, METOJOB M CpeACTB OOyueHus OMOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM TpU O0OYyYEHMH OMOJIOTMM Ha YIiyOJEHHOM YpPOBHE SIBISETCS
MpOBECHUE JAa0OpaTOPHBIX U TMpakTHUeckux pador. Takke yuyacTue oOydalmMXcs B
BBITOJIHEHNH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboT, TeMaThkKa KOTOPBIX
OTIpeNieNIIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpPCOB HU
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CognepxaHue IpOrpaMMbl, BBIIEICHHOE KVPCUE0M, HE BXOIUT B IIPOBEPKY IOCYNAPCTBEHHOU
utorosou arrectanuu (I'MA).
Tema 1. Bnosorus kak Hayka

CoBpeMmeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas vcropust pa3BUTHs OMOJIOTMH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJdbHbIE, MPUKIAIAHBIE U
IIOUCKOBBIE HAYYHbIE UCCIIEIOBaHUsI B OMOJIOTHH.

3HayeHue Ouojoruu B (HDOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3anHble ¢ Ouonoruei. 3HaueHHWEe OHONOTMHM B IMPAKTHYECKON
JESATEIIBHOCTH  YEJIOBEKa: MEAMIMHE, CEIbCKOM XO3AHCTBE, IPOMBIIUIEHHOCTH, OXpaHe
IIPUPOJIBIL.

JleMoHCTpanun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. Iapsei, I
Mengens, B. U. Bepuaackui, U. II. IlaBnoB, . U. Meunuxkos, H. M. Basunos, H. B.
Tumodees-Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTHHU C IPYTMMH HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTembl Kak mpeaMer u3ydeHust ounosnoruu. CBONCTBA JKUBBIX CUCTEM: €IMHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIIO)KHOCTh W  YHOPSJOYEHHOCTh
CTPYKTYpbI,  OTKPBITOCTb, = CaMOOpraHHW3alus, CaMOBOCIIPOM3BEICHHE, Pa3APaKUMOCTH,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHuM3allMd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIN, TKaHEBBIM,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBOH, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
ounocoepnsiii. IIponeccsl, nmpoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
Kuznp kak opma cymecTBoBaHusl Marepuu. Hayku, u3yuaromye XUBbIe CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBbIX cucteM. Mertoabl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBUCHUMOU
nepeMeHHoO#. [lnanupoBanue skcnepumenta. IlocranoBka m mnposepka rumnore3. Hynesas
runote3a. [loHsTHE BHIOOPKH U €€ A0CTOBepHOCTh. Pa3dpoc B Omonornueckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJIYYEHHBIX pe3yibTaToB. [IpUUMHbBI MCKaXKE€HUS PE3yJIbTaTOB AKCIIEPHUMEHTA.
ITonsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU SKU3HW», «DBHOJOrMYECKHE CHUCTEMBD,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM MPUPOIbD, « CTpOEHHE )KMBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  4YEJIIOBEYECKOTO0  OpTraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3yUeHHUS KUBOH PUPOJIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE IJIs IPOBEACHUS HAOIIOACHUH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckas padora «/cnonp3oBaHNE pa3TUUYHBIX METOJIOB MPU U3YUEHUHU KUBBIX CUCTEMY.
Tema 3. brnosnorus KjieTku



Knerka — cTpykTypHO-(yHKIIMOHAIbHAS €IUHULA >KUBOTO. VICTOPHSI OTKPBITHSA KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodope3, METOJ, MEUYeHbIX AaTOMOB, JU(QepeHIHanbHoe  LEeHTpU(yrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JdemMoHCTpaunu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckass padora «l3ydyeHue METOAOB KIETOYHOW Owmojnormm (xpomarorpadus,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».
Tema 4. XuMu4ecKasi OpraHu3anms KJIeTKU

XHMMHUYECKUH COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUM KIETKH, TEIUIOPETYJIALUU.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenxoBoi Mousiekyisbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkoB. [lpuonut.

VYrneBoasl. MoHOcaxapuabl, AMCAXapHJibl, OJUrocaxapuibsl U monucaxapujpl. OOmui
IUIaH CTPOEHUS M (U3MKO-XUMHUECKHE CBOICTBa yrieBoaoB. buonornyeckue ¢GyHKIMU
YTJIEBOJIOB.

Jlununel.  TuppodunbHo-ruapodoOHBIe  cBoiicTBa.  Kiaccudukauus — aumnumaos.
Tpurnunepunasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkunu aunuaos. O6mue
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KuCIOT. HykieoTuusl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa JAHK — nBoiinas cnupais.
Mecronaxoxnaenue u 6nonornuyeckue pynkunu JHK. Buast PHK. @ynkunn PHK B kietke.

Crtpoenue monekynbl AT®. Makpospruueckue cBsizu B Mojiekyie AT®. buonornueckue
¢byakumn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KIeTKe. [[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoisiorus: OMOXMMHYECKHE W OHOopU3NYECKHEe HCCIEAOBAaHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekynl. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexkyn u ux komniexkcos. KomnvromepHulii Ouzaiin u opeanudeckuli cunmes 6UOMONEKYN U
UX HenpUPOOHbIX AHALO208.

JleMoOHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunue, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IPHUPOJE»,
«Pacnipenenenne XUMUYECKUX IEMEHTOB B )KMBOU IIPUPOJIEN.



Tabmuper u cxembl: «llepuoguyeckass Tabmuna XUMHUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe OpraHu3zmMoB», «CTpoeHHE MOJEKYJIbl OenKa,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykinenHoBbie KUCIOTh», «CTpoeHrue MoJeKyJibl ATOy.

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas padora «OOHapykeHue OEIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».
JlabopaTopnass paGora «lccienoBaHne HYKIEMHOBBIX KHUCIIOT, BBIJEJIIEHHBIX H3 KJIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue 1 QyHKIUM KJIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHue MpOKApUOTHYECKOM KieTkh. KierouHnas crTeHka OakTepuii W apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mmazmanemma). CTpykTypa IUIa3MaTHueckoil MeMOpanbl. TpaHCIOPT BeHIECTB 4Yepes
I1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIA (muddysus, obnery€éunas auddysus), akTHUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPHUII-KaJIMEeBOTr0 Hacoca. JHAOIMUTO3: MUHOIUTO3, paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[Mutonnazma. I{utozons. Ilutockener. JIBmwkenue uutomiaazMbl. OpraHOUIbl KIIETKH.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JM30COMBI, WX CTpOeHHE W (QYHKUIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue TIpaHYJISpPHOTO peTuKyiyma. Mexanusm nanpasnenus 6enkoe ¢ OIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX  MeMOpaH. [Imankuit  (arpaHyJisipHbIiT)
sHJOIUIa3MaTHUeCKUil peTukyiayM. CekperopHas pyHkuus anmnaparta [onbmxu. Moougduxayus
benxoes 6 annapame I onvoocu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpraHOWABl KJIETKH: MUTOXOHAPHUM, IIACTUABL. [Ipoucxoocoenue
mumoxonoputi u naacmuod. Cumdbuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUM W miacTul. llepBuuHbIe, BTOPUYHBIE M CJIOXKHBIE IJIACTHJIbI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

Hemem0OpanHnbie opranousl kietku CtpoeHne M (QyHKUIHMHM HEMEMOpPAHHBIX OPraHOHIOB
KieTku. PubGocombl.  [lpomescymounvie uramenmol. MuxpodriaMeHTbl. AKmuHo8ble
MuKpoghunamenmsi. MBpIIEUHbIE KICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUEUHbIX KAEmOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nuroruiasmsl. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
Mmukpompyboukamu. Momopmsie benku.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anape. Jyxpomamun u 2emepoxpomamur. benku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHuiil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JemoHCTpauMu



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

Tabmuubl u cxembl: «CTpoeHHE SYKapUOTHYECKOH KIETKH», «CTpOoeHHE IKUBOTHOU
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
HPOKAPUOTUYECKON KIIETKN.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPENapaTbl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.
IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopaTtopnas pabGora «lccienoBanue Ia3Moiin3a M JIEIUIa3MOJIM3a B PACTHTEIbHBIX
KJIIETKax».

IIpakTnyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BellecTB M NPeBPallleHUE IHEPTUH B KJIeTKe

AccUMMIAIMS U JUCCUMWIALUSA — JIB€ CTOPOHBI MeTabosin3ma. Tumbsl oOMeHa BEIleCTB:
aBTOTpOGHBIH ®  TeTepoTpoHBIA. YyacTHe KuciIopoga B  OOMEHHBIX — IIpoIeccax.
OHepreruyeckoe obOecrnieueHue kierku: npespamieHue AT® B  0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIEeTOYHOro Mmerabosnusma. DepMeHTb, UX CTPOCHHE,
cBoiicTBa W MexaHu3M aedcTBus. Kodepmentbl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOUTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBUYHBII CHHTE3 OpPraHMYECKHX BELIECTB B KieTke. DOTOCUHTE3. AHOKCUCeHHbll U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHMbL
peakyuonno2o yeumpa. Ponps xmopomactoB B mporecce porocuHTe3a. CBETOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX (GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaueHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOoOHBIE MHKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOTMM W BO30YAHUTEIH
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKMCIEHHE, WM KIETOYHOE JbIXaHue. Poiib MUTOXOHIpPUI B mpoleccax
O6uonornyeckoro okucieHus. Lluxnmdeckue peakuuu. OxucauTenbHoe ¢GochopuIupoBaHUe.
Onepeus membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmasel. llpenMymiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
O} PeKTUBHOCTH IHEPTETHIECKOTO 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctin, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyA0BaHKE JUIsl IPUTOTOBIICHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTtopnas padora «/3ydeHue KaTaJUTHUECKOW AaKTUBHOCTH (EPMEHTOB (HAa IMpHUMEpe
aMuJIa3bl WM KaTajaasbl)».



JladopaTopnasi padora «/3ydeHne QpepMEHTAaTHBHOTO pPACIICIIJICHUS MEPOKCHIA BOJOPOJA B
PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».
JladopaTopnasi padora «CpaBHEHHUE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEAKLUAX MaTPUUYHOIO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospegsanue mampuunvix PHK 6 sykapuomuueckoii
kremxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3aus TeHoOMa y MPOKapUoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKako6, XK.
Mano). MonekynapHvle mexaHuzmvl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2eno. Perymsius 0OMeHHBIX MpolieccoB B kieTke. Kierounslii romeocTas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycubie 3aborneBaHusi uenoBeka, KUBOTHbIX, pactenuid. CIINIA, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyute. Ilpoepammupyemvie
@yukyuu 6enxkos. Cnocobbi 0ocmasKu 1eKapcme.

JleMoHCTpaLun

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOJEIU BUPYCay.
Tema 8. /Ku3HeHHBbIN HUKJ KJICTKH

Knerounslii numkin, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B uHtepdase. I[loaroroska kierku k nenenuto. IlpecuHrerndeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKUH M TOCTCUHTETUYECKUH (MPEMUTOTUYECKHUI) MEPUOJIbI
uHTEpPAa3BbI.

Marpuunenii  cunre3 JHK —  perumkanms.  Ilpunnuner  perumkannn — JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permmukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBII HA0Op KJIETKHM — KapUOTHUII. JIMIJIOWIHBIM M TarIOUIHBIA HAOOPBI XPOMOCOM.
I"'omonornunsie XpoMocoMmsl. 110710BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsiuss MuToTHueckoro unukia kieTku. I[Iporpammupyemas kierouHas rudenp —
arornTo3.



Knerounoe siapo, XxpoMocomsl, GyHKIIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — buoungopmamuvecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JemMoHCTpauMu

Tabmuipl u cxembl: «KU3HEHHBIM LUK KIETKH», «Muto3», «CTpoeHHEe XpPOMOCOMY,
«Pennukanus JJHK».

OOGopyaoBaHue: CBETOBOW MHUKPOCKON, MHUKporpenaparbl: «MUTO3 B KJIETKax KOpelka
JTyKay.

JlaGopaTtopHas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.
JladopaTopnas pa6ora «Habmonenre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOECHUS U JKU3HEACATEIHLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTHUTENBHBIX TKaHEl: oOpa3oBareibHas, I[OKPOBHas,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKUBOTHBIX M  4YeJOBeKa. THUNBI JKUBOTHBIX TKaHEW: JIUTETHAIbHA,
COEIMHUTENbHASA, MbllIeuHas, HepBHas. OCOOEHHOCTU CTPOEHUS, (YHKIMI U pacroOKeHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuit. CkeneTsl OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. Hapy>kHbIl U BHyTpeHHUH ckeneT. CTpoeHUe U TUIIbl COeAMHEHUS
KOCTEH.

JBm>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBO€, peCHUYHOe. J[IBU)K€HHE MHOTOKJIETOYHBIX pPACTeHUH: TpPONU3MBl M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieuHas cucrema. Pednexc. CkeneTHbie
MBIIIIIIBI U UX padoTa.

[Tutanue opranu3zmoB. [lormomienre BOJbI, YTIAECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTtanue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE MHILEBApPEHUE.
[luraHre NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
xene3bl. [IuieBapurenbHas cucreMa 4eoBeKa.

Hpixanue opranu3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KIeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEPXHOCTh. JKabepHoe U NEroyHoe
JIbIXaHue. JlpIxaHve TO03BOHOYHBIX >KMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHMsI JETKUX TMO3BOHOYHBIX J>KMBOTHBIX. JlpIxaTenpHash cHCTeMa dYeloBeKa. MeXaHu3M
BEHTWIAILINH JIETKUX Y MITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. J{prxareabHbie 00bEMBI.

TpaHcnopT BelIeCTB Y OpPraHUu3MOB. TpaHCHOPTHBIE CUCTEMbI pacTeHuil. TpaHcmopT
BEIIECTB y JKUBOTHBIX. KpoBeHocHass cucremMa u €€ opranbl. KpoBeHocHas cucrtema
MTO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. (Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru



KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCJIOXKHEHHUS ~ CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbupie Bakyoiau. Opranbsl BbieneHus. DuibTpanusi, cekpenuss U oOpaTHoe
BCAChIBaHHE KaK MEXaHU3Mbl paOOThHl OPraHoB BblAeseHUs. CBs3b MOJOCTU Tejla ¢ KPOBEHOCHOM
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIleTOUHBIH W TyMOpadbHBII HMMYHHTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpoXkIEHHOTO UIMMYHHUTETA B PA3BUTHU CUCTEMHBIX 320016 BaHUM.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduiekTopHas peryisiinusi y >KHBOTHBIX. HepBHas cuctema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOCHUSI HEPBHOM CHCTEMBbl y JKUBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi M SHAOKPUHHAs CUCTEMa KUBOTHBIX U yesoBeka. JKesesbl
DHJIOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBue TropmMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpaLun

IToptper: U. I1. ITaBnoB.

Tabmuiel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas cucreMa», «KpoBeHOCHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«Kumegnononoctapie», «CxeMa mUTaHus pacTeHui», « KpoBEeHOCHBIE CHUCTEMBI TTO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHe H0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTeHUM, TepOapuy PaCTEHHUI Pa3HBIX OT/ENIOB, BIAXKHBIC MTperapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUICKITUU O0ECITO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieruieHusi Kpaxmana u OenkoB moj JeiictBueM (QepMeHTOB, 000pyAOBaHHE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBUKEHUM, MOJIETN I'OJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHbIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX».

JlaGopaTropHas padora «/3yueHne opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPraHNU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

[TonoBoe pasmuHoxkeHnue. IlonoBele kineTku, unu ramerel. Meiio3. Cranguu Mmeiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiieBoe  pasButhe. l'ameroreHe3 y JKUBOTHbIX. [loyoBbIE — Kene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepmartoreHe3 M oorene3. CTpoeHHE IMOJIOBBIX
KJIETOK.

OmnogoTBOpeHHEe M AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrHOCOOBI OIIIOIOTBOPEHUS:
Hapy’kKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTHsS — HayKa O pa3BUTHH
opranu3mMoB. Mopghozenesz — o0na us enasnvlx npobarem smopuonocuu. Konyenyus mopghozenos
u mooenu mopghocenesa. Ctaguu >MOPHOTEHE3a KUBOTHBIX (Ha MpUMepe JITYIIKH). J{pobieHue.
Tunsl apobnenus. [emepmunuposanuoe u Hedepmunupoganuoe opodrenue. bracmyna, munol
onacmyn. OcoOEHHOCTU IPOOJICHUST MIICKOMUTAIOMIUX. 3apOJIbIINIEBbIE JUCTKH (TACTPYJISIIHS).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiIMsSHUE YacTel
pa3BHBaroIIerocss 3apojplia (3MOpUOHanIbHAs WHAYKIMS). 3akjiajka IUlaHa CTPOEHHUS
JKUBOTHOTO KakK pe3ylbTaT HEpapXWUYeCKUX B3aUMOJCHUCTBHM TeHoB. BiusHue Ha
AMOpPHOHANIEHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pasButrue xuBoTHbIX. IlocTamOpuoHanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOTO W HENPSIMOTO Pa3BUTHUSI, UX PACHPOCTPAHEHUE B MPUPOJE.
Tunbel pocta KUBOTHBIX. akTOpbl PETYJSIIUU POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYeCKHUEe MPOLECCHI.

PasmHoeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
nukie pacreHuil. OOpa3zoBaHMe cmop B Imporecce Meioza. ['ameToreHes y pacTeHMH.
Omiog0TBOPEHHE M pa3BUTHE PACTUTENbHBIX OPraHu3MoB. J[BOWHOE OIIOOTBOPEHUE Yy
I[BETKOBBIX pacTeHuil. OOpa3zoBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbI pEryJsliud OHTOTE€HE3a Y PACTEHUH U )KUBOTHBIX.

JleMoHCTpanun

IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpl u cxembl: «BereraTuBHOE pazMHOKeHUE», « THUIBI OECTONIOro Pa3sMHOXKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHa/b», «Pa3MHOXXE€HHE HBIVIEHB», «Pa3MHOXEHHE THUAPbI»,
«Meito3», «Xpomocombly, «['amerorenes», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE cTaguu OHTOreHesza», «llpsimoe u Hempsimoe pa3ButTHe», «Pa3BuTHe Maiickoro
Kyka», «Pa3Butue capanum», «Pa3Buthe narymkn», «J{BoHOE OIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHui», «CTpOe€HHE CEeMSIH OJHOIOJbHBIX U ABYNOJBHBIX pacTEeHUN», «KU3HEHHBIN LUK
MOpPCKOM  KamycThl», <«OKM3HEHHBII HUKI MXa», <«OKU3HEHHBIH IUMKJI NanoOpOTHUKAY,
«KW3HEHHEBIN UK COCHED).



OOGopyaoBaHUE: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl SHUIIEKJIECTOK U CIIEPMaTO30U/ OB,
Mozienb «L{uKI pasBUTHS JIATYIIKWY.

JlabopaTtopnass  paGora  «/3yueHue CTpOEHHS  IOJIOBBIX  KJIETOK Ha  TIOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BplsBIeHHME MNPU3HAKOB CXOJCTBA 3apOJBIIIEH IMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Menpens, I'. ne
@®puza, T. Moprana. Pomb oTeuecTBeHHBIX Y4Y€HBIX B pa3BUTUU reHeTuku. Pabotsr H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. [I. Kapnieuenko, 0. A. ®ununyenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEIbHbIE
IeHbl, aJIbTEPHATUBHbIC NPU3HAKH, JTOMMHAHTHBIM M PELECCUBHBIA NPU3HAK, TOMO3UIOTA,
TeTepPO3UroTa, YWCTast JIMHUS, TUOPWABI, TeHOTUN, (GeHoTurn. OCHOBHBIE METOJbI TE€HETHUKH:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHCcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-PecoBckwuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ora «/lpo3oduia kak 00bEKT FreHETHUYECKUX UCCIEIOBAHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeuuBanue. llepBbiii 3akoH MeHaens — 3aKoH €IMHOOOpa3us
ruOpusioB nepBoro nokojeHus. IlpaBuno gomuHupoBaHus. Bropoil 3akoH MeHnens — 3aKkoH
pacuienjeHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YUCTOTHI FaMeT.

AHanuzupyromiee — ckpemuBaHue.  [IpoMexyTouHbIi ~ XapakTep — HaclleJJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnegoBanue npuzHakoB. Padoter T. Moprana. CrernienHoe Hacle0BaHue
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM MOJ. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLETIJICHHBIX C TIOJIOM.

I'enotun kak uesnoctHas cucrema. [lneforponus — MHOKECTBEHHOE JIECHCTBHE TI€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onwucra3s. [Tomnmepns.

['eHeTMYECKMI KOHTPOJb pA3BUTHS pPACTEHUM, JKMBOTHBIX M YEJIOBEKa, a TaKxke
(U3MOJIOTMUECKUX TMPOIECCOB, TOBEACHUS W KOTHUTUBHBIX (YHKUMH. ['eHeTmueckue
MEXaHU3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —
MUKpoOHnOM». ['eHeTHuecKkre acreKThl KOHTPOJIS U M3MEHEHUs HacJleICTBEHHON nHpopMaluu B
MOKOJIEHUSX KJIIETOK M OPraHU3MOB.

JleMoHCTpanun
IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananusupyroniee ckpeuuBanue», «Hemnonnoe noMmunupoBanuey», «CliemiieHHOE HAaclleJOBaHUE
MPHU3HAKOB y Ipo30duisdy, «I'eneTnka monay, «Kapuorun yenoekay, « Kapruotun apo30Quiibn,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzaumoaeincTeie reHoB.

OOGopyaoBaHue: MOJETb IS IEMOHCTPAIIMU 3aKOHOB €IMHOO00Opa3us THOPHUIOB MEPBOTO
MOKOJICHUSI U PACIIEIJICHUSI MPU3HAKOB, MOJEIb ISl JIEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MPU3HAKOB, MOJIEJNb JUIsl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozodmuiay.

IlpakTuyeckass padora «l3yueHue pe3yabTaTOB MOHOTHOPHUAHOTO CKPEIIMBAHUSA Y
JPO30(HITBD).

IIpakTuyeckas padora «/3ydenue pe3yabTaToB AUTUOPUTHOTO CKPEIIUBAHKS Y APO30PIIIBI.
Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3auMogeiicTBue reHoTHIIa M cpeapl npu GopMmupoBaHuu (eHorurna. M3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W  KOJUYECTBEHHbIE NpPHU3HAKH. Buapl  M3MEHYUBOCTH:
HCHACJICICTBCHHAS U HACJICICTBCHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib cpeapl B popMUpPOBAHUU MOIU(PUKAIIMOHHON
n3MeHunBoCcTH. Hopma peakiuu npusHaka. BapwarmoHHBIA psia M BapuanuoHHas kpuBas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHYHBOCTH.

I'eHoTunuueckasgs HW3MEeHYMBOCTL. CBOWMCTBA TI'€HOTHIMYECKOH W3MEHYMBOCTH. BHIBI
TeHOTUITMNYECKONW N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KoMmOuHaTuBHAas M3MEHUYMBOCTh. Mel03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATUBHOMN
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOW H3MEHYUBOCTH B CO3JAHHH I'€HETHYECKOTO pasHOOOpas3us
B IIpEJIeNIax OJHOTO BU/IA.

MyTaimoHHass W3MEHYMBOCTb. BHAbl MyTalui: TE€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrHoHTaHHBIE W WHAYUUMPOBaHHBIE MYTAlMH. SIAepHBbIE U LUTOINIA3MATHYECKUE MYyTalUu.
Comaruueckue W MOJOBbIe MyTauuu. [[pUYMHBI BOSHUKHOBEHHS MyTamuil. MyTareHbl UM X
BIIMSIHUE HA OPraHU3MbI. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctd (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJICACTBEHHOCTD.

Onuecenemurxa u dNUSEHOMUKA, POJb dNUSEHEeMUYECKUX Gakmopos 6 HAcCied08aHuu u
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JleMoHCTpanun

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

Tabmuupl u cxembl: «Bunabl u3meHunBOCTHY, «Moau@UKaMOHHAS H3MEHUYHUBOCTHY,
«KoMOnHATHBHAS  HM3MEHYMBOCTDHY, «Meiio3y, «OnnogoTBOPEHUEY, «['emeTnueckme
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OO6opynoBaHue: XUBbIe U repOapHble SK3EMIUSIPhl KOMHATHBIX PACTCHHM, PUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JladopaTopnas padora «lccrnenoBanue 3aKOHOMEPHOCTEH MOTU(PUKAIIMOHHON U3MEHYHUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI.

IIpakTuyeckas padora «Myraruu y Apo30puiibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eHeTHKa YeoBeKa

Kapuotun uenmoBeka. MexayHapoJHas MporpamMma HCCIEAOBaHHUS T€HOMa 4YeJlOoBEKa.
MeTobl M3y4YeHHS] TEHETUKH YENIOBEKAa: MeHealorHuecKuid, OJM3HEIOBBIN, [IUTOTCHETUIECKHA,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsipHO-TeHeTnueckuii. COBpEeMEHHOE Ompe/esieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM duciie ¢ nmoMounpio [11P-



aHanuza. HacnencrBennsie 3a00s1eBaHus yesoBeka. [ 'eHHbIE B XPOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nun ¢ HacneaCTBEHHOM MPEApacloOKEHHOCThI0. 3HAUYEHHUE MEAMIIMHCKONW T€HETUKH B
NPEJOTBPALICHUN W JICUCHUH TEHETUYECKHX 3a00JeBaHUN dYenoBeKa. MeaMKO-TeHETHYECKOe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETUUECKOr0 Irpy3a». ITUUECKUE ACTIEKThI
UCCJIEIOBAaHUM B 00JIaCTH peAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckue (akTOpbl MOBBIIIEHHOW YyBCTBUTEIBHOCTH YeNOBEKa K (PU3HMUECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpYXKAIOIIeH cpeabl. l'eHeTnueckas IpeapacronoKeHHOCTh
YEJIOBEKa K MMaTOJOTUSM.

JdemMoHCTpaunu

Tabmuner u cxembl: «Kapuotun denoBekay, «MeTOAbl M3yUeHUS] TCHETUKH YEJIOBEKay,
«I'enernueckre 3a00JI€BaHUS YEIOBEKAY.

IpakTnyeckas padora «CocTaBlIeHHE U aHAJIU3 POJOCIOBHOIN.
Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus U cenekuus. 3apoXkaeHUE CeleKUUuu U Jomectukanuu. Yuenue H. .
BasuiioBa o LleHTpax npoucxoxaeHus 1 MHOIoo0pa3us KyJbTypHBIX pacTeHuid. Ponb cenexuun
B CO3/JaHMM COPTOB pacTeHUW U mnopoa KUBOTHbIX. CopT, mnopona, mWTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacieACTBeHHOM m3meHunBoctu H. V. BaBunosa, ero 3HaueHue s
CEJIEKIIMOHHOM paboTHI.

MeTtobl ceneKIMOHHOM paboThl. icKycCTBEHHBIN OTOOP: MAacCCOBBIN U MHAWBUIyaJIbHBIM.
Otanbl KOMOWHAIIMOHHON celeKkiuu. VcnbiTanue npou3BOAUTENEH MO MOTOMCTBY. OTOOp MO
TEHOTHUITY C MIOMOIIBIO OIIEHKU ()EHOTHIIAa TOTOMCTBA U OTOOp MO FEHOTHUITY C TIOMOIIbIO aHAN3a
JHK.

HckycCTBeHHBI MyTareHe3 Kak METOJ| CEJEKIMOHHOW paboThl. PamuanuoHHBIN U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMid Yy KyJbTypHBIX (OpPM OpraHU3MOB.
Hcnonb30BaHuE TE€HOMHOTO pPENaKTUPOBaHMs H MeToAoB pekoMOMHaHTHBIX JIHK mms
MIOJIYYEHUSI UCXOTHOTO MaTepHaa JUlsl CEJIEKIINH.

[Tonmyuyenne mnonumionnoB. BHyTpuBuaoBas rubpunusanus. bau3kopoicTBeHHOE
CKpelBaHue, WM MHOpuIuHT. HepoacTBeHHOE CKpeluBaHue, Uin ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Mcmonb3oBanue rerepozuca B cenekuuu. OtnanéHHas ruOpUIU3aIMsL.
[Ipeononenne Oecriogusi MEXBHIOBBIX T'HOpUAOB. JIOCTMKEHMSI CENEKLUHUU pacTeHUd u
YKUBOTHBIX. «3€1EHas peBoIoYUsLY.

CoxpaHeHHEe M H3y4YEHHE T€HETUYECKHX PECypCOB KYJIbTYPHBIX PACTEHUN M MX JIUKHUX
poauueil A co3/1aHusl HOBBIX COPTOB M TMOPHUIOB CEIIbCKOXO3HCTBEHHBIX KYJIbTYp. M3yuenue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCA0GbIX
HCUBOMMHBIX 8 YENAX YIYUULeHUs CYUeCmBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCLe008AHUI, NepedosblX udeu u
NePCneKmueHbIX MEXHOI0UIL.

JleMoOHCTpanun

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykpsanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl 1 cxeMbl: «L{eHTpbI TPOMCXOXKAECHUS U MHOT00Opa3usi KyJIbTYPHBIX PAaCTEHUI,
«3aKOH TOMOJIOTHYECKHMX PSJIOB B HACJIEACTBEHHONM HM3MEHYUBOCTH», «METOIbl CENEKIMN»,
«Otnanénnas rubpuan3anus», « MyTareaes.

JlabopaTopnass pabGora «l3ydeHne cOpPTOB KyJIbTYpHBIX PAaCTEHUH M MOPOA JOMALIHUX
JKUBOTHBIX).
JlaGoparopHas padora «/3yueHne METOI0B CENEKIIMU PACTEHUID).



IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKekypeusi «OCHOBHBIE METOJABl U JIOCTHKEHHUS CEJEKIMH PACTEHMM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIMIO, MJIEMEHHYIO ()epMy, COPTOHCIBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00PaTOPHUIO arpOYHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA U CHHTeTHYeCKasi OHOJIOTHs

OOBeKThI, HCIONB3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAHEBBIE KYJbTYPHI,
MUKpPOOPTraHU3MbI, HMX XapaKTepUCTUKA. TpaaulmoHHas OWOTEXHOJOrus: XjeOoIeueHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAeNUuE. Mukpoorogoruyeckuii cunres. OObeKThI
MUKpoOurosornyeckux Textosaoruii. [I[ponsBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozlaHue  TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHHs TEHOMOB C LIEJIBIO MOJYYEHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COJEpKaIIUX
HE BCTpeYaroluecs B MpuUpoe OMOCUHTETUYECKHE Ty TH.

Kinerounass unxxkeHepus. MeToapl KyibTypbl KJIETOK M TKaHEH pacTeHUH MU >KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatudeckuii smOpuoreHe3. lcmomnp3oBaHue
TariOnJI0B B CEIEKUMU pAcTeHUH. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvsoeanue
MOHOK/IOHAbHBIX U NOJUKIOHAILHBIX anmumen 8 meouyute. VICKyCCTBEHHOE OIUIOJIOTBOPEHHUE.
PekoHCTpyKIMs SHLEKIETOK M KIOHUPOBAHHME >KUBOTHBIX. METOA TpaHCIUIAHTAUUU sEep
KIETOK. Texuonocuu 0300poeieHusl, KyIibMuUpOo8aHus U MUKPOKIOHAILHO20 PAIMHONCEHUs
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoOMOCOMHasl U TeHHasg UHXKeHepus. VICKyCCTBEHHBIM CMHTE3 TeéHa U KOHCTPYUPOBAHHUE
pexkomOuHanTHbIX JIHK. Cozoanue mparnceennvix opeanuzmos. JIOCTHXKEHUS W TEPCIICKTHUBBI
XpPOMOCOMHOM W TEHHOM HWHXEHEPUHU. OKOJIOTMYECKHME M JITHYECKHE MpOOJIEeMbl TIE€HHOU
WUHKXEHEPUU.

Menununckue 6uorexnonoruu. [locrrenomuas mudposas meauiuna. [1LP-auarnoctuka.
MeTtab010MHBIN aHaIU3, FeHOLIEHTPUUECKUI aHAIN3 TPOTeoMa YesloBeKa JUIsl OLIEHKH COCTOSIHUS
€ro 370poBbs. VCmonbp30BaHWE CTBOJOBBIX KJIETOK. TaprerHas Tepamus paka. 3D-
OvouHXkeHepuss JUIsl pa3pabOTKU (QyHIAMEHTAJbHBIX OCHOB MEIUIMHCKUX TEXHOJOTHUH,
CO3/IaHUSI KOMIUIEKCHBIX TKaHEH CcoYeTaHWeM TEXHOJOIMi TPEXMEPHOro OHONpPUHTHHIa M
ckaddonauHra Ui pelieHns 3aJad NepCcoOHAIN3UPOBAHHON METUIIUHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHuss KOMOMHHUPOBAHHOW 3aIUTHI OT
Bo30ynuteneid OPBU, yctaHoBneHue MOJEKyJIsIpHBIX MeXaHU3MOB (yHKunoHupoBanus PHK-
coJiepKalllX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.
JleMoHCTpanuu

Tabmuupr u  cxembl: «lcnonp3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «Kilerounas nnxeHepus», «I €HHass HH)XEHEPUsD).

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTnyeckas padora «IloayueHre MOIOYHOKHUCIBIX IPOAYKTOB.

Ikekypeusi «bruorexHonmoruss — BakHeHIas MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE POU3BOICTBO).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
pOTpaMM CPeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METANPEAMETHBIC U IIPEIMETHEIE.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOCHUS MPOTrpaMMbl 1O OHUOJIOTMH BbIIEICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAaMOCTOSTEIBHOCTH M CaMOOIPEAETICHUIO,
Hanuyue momueéayuu K OOy4eHUIO OWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOEKIEHUM JIMYHOCTU Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMH, TMPUCYIIUMU  CHCTEME
Ouojoruueckoro  oOpa3oOBaHMsSl, Haauuue NPABOCO3HAHUS ~ SKOJIOTMUECKOH  KYJIbTYpBI,
cnocobHocmu cmagums UEIN U CTPOUTH SKU3HEHHBIE I1JIaHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIUTATEIbHON NEATEIHHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COMOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMH LNCHHOCTAMMU, NPUHATBIMA B
oOuiecTBe MpaBUJIaMH UM HOPMaMH IOBEAEHUS M CIIOCOOCTBYIOT IpoOlleccaM CaMOIlO3HaHUS,
CaMOBOCITUTAaHUSI U CaMOPAa3BUTHsI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIUYHOCTH, MATPUOTHU3MA U
YBOXEHUSI K 3aKOHY M IPABOIMOPSAKY, YEOBEKY TPyJa U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
yBOKEHUsS, OCEpeKHOTO  OTHOMICHUS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOCHHS y4eOHOTO mpeamera «bHomorus» MOMKHBI OTpaXkaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOLIUXCSl PYKOBOJICTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
HOSI/IIII/ICI\/'I JINYHOCTHU, CHUCTEMOH HOCHHOCTHBIX OpI/IeHTaIII/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOXKJIEHU, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM IIEHHOCTSM POCCHUUCKOrO  0OIIecTBa,
pacuIipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCE peaTn3allid OCHOBHBIX
HAIPaBlIEHUH BOCIIUTATENBHOMN I€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KIaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIUK O0YUYAIOMIETOCS KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IeCcTBa;

OCO3HaHHE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00sI3aHHOCTEH, YBa)KEHHE 3aKOHA U TTPABOIIOPAIKA;
TOTOBHOCTh K COBMECTHOM TBOp‘-IGCKOfI ACATCIIBHOCTH IIPpU CO3JaHUU y‘-IG6HBIX ITPOCKTOB,
pPEIICHUN yqe6HBIX 1 IO3HAaBATCJIbHBIX 3a/1a4, BBIIIOJTHCHUHN OHMOJIOTHYECKHUX OKCIICPUMCHTOB;,
CHOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIUIO 1O OTHOIICHUIO K SIBJICHUSIM COBPEMEHHOMN
JKU3HU U OOBSICHSATH e€;

YMCHUEC YYUTBIBATH B CBOUX )IGfICTBI/ISIX H€O6XO)II/IMOCTB KOHCTPYKTHUBHOI'O BBaI/IMOJIeﬁCTBI/IH
J'IIO)I@fI C pa3sHbIMHA Y6G)I(JICHI/I$IMI/I, KYJbTYPHBIMU HCHHOCTAMHU U COIMUAJIBHBIM ITOJIOKCHHUEM
TOTOBHOCTb K COTPYJIHHYECTBY B IMpPOIECCE COBMECTHOTO  BBINMOJHEHHS  Y4eOHBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 3a7a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIOHEHTOB MPH 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COACPKAHMUS,;

TOTOBHOCTh K T'YMaHHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:



c(hOpMUPOBAHHOCTh POCCHICKON TPaXKTAHCKON HMJICHTUYHOCTH, TMAaTPUOTH3MA, YBAXKCHHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PonmMHON, ropmoctu 3a CBOM Kpaul, CBOIO
Ponuny, cBOI SI3bIK U KYJIBTYPY, MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;
[IEHHOCTHOE OTHOUICHHE K MPHUPOJAHOMY HACIEIUIO U MAMSITHHUKAM MPHUPOAbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOIOTHIX, TPYAE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJIICHHE M Pa3BUTHE OUOJIOTHH,
MOHVMAHUS 3HAYeHUsT OWONOTMHM B IO3HAHWW 3aKOHOB TIPUPOJIbI, B JKU3HU YEIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uzeiHas yoexaEHHOCTh, TOTOBHOCTh K CIIy>K€HHIO U 3amure OTeuecTBa, OTBETCTBEHHOCTH 3a
€ro Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HaHHE AYXOBHBIX LIEGHHOCTEH POCCUICKOT0 HApOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHUS;

CIIOCOOHOCTh OIICHUBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyLIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JaHHUI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TpaAULMAMU HapoaoB Poccuu;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

ACTETHYECKOE OTHOLICHHE K MHpY, BKIIOYash SCTETHKY ObITa, HAy4YHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHKE YMOITMOHAIIBHOT'O BO3JICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPQXXEHHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJICHHE MPOSBIIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHus, GopMHPOBAHMS KYJIbTYPbI 310POBbSl U 3MOLMOHAJLHOIO
Os1aronosyqusi:

MOHUMaHWE W peanu3anus 370pOBOTO W 0e30macHOro oOpasza XKU3HU (3I0pOBOE TMHUTAHUE,
coONIOZIcHHEe TUTUEHUYECKUX TMPaBWJI M HOPM, COAlaHCUPOBAHHBIN PEXUM 3aHATHI U OTHABIXA,
perynspHas (Qu3NYecKas aKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 370POBBIO;

MOHUMaHWE [IEHHOCTH TMPaBUJ WHIWBUIYATHHOTO M KOJUIEKTUBHOTO O€3011aCHOTO MOBENICHUS B
CUTYaIUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHE TIOCINEACTBHM M HENPHUATHS BpPEOHBIX TNPUBBIYEK (YHNOTPEOJIEHUS aJIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

FOTOBHOCTh K AaKTHMBHOW JESATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HampaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBIMOJHATH  TaKylO
NIeSTeTbHOCTB;

UHTEpEeC K pa3nuyHbiM chepam TpodeCcCHOHATBHOW NeATeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIel npodeccun U peaTnu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI,
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BAHUIO HA MIPOTSHKEHUH BCEH JKU3HU;
7) IKOJIOrM4€eCKOr0 BOCIIMTAHMS:

HKOJIOTMUYECKH 1EIecO000pa3HOe OTHOIICHHE K MPUPOE KaK UCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE
€€ CylIEeCTBOBAHUS;



NOBBIIIEHUE YPOBHS SKOJOIMUYECKOW KyJbTYpbl: IPUOOPETEHHE ONbiTa IUIAHUPOBAHUSA
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI JIsl OKPY KatOIIEH Cpeibl;

OCO3HAHHE TTI00AIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IyTel UX PeLICHuUs;
CIOCOOHOCTh HUCHOJIB30BATh NMPUOOpPETaeMble IPU M3YyYEHUHM OWOJIOTUM 3HAHUS U YMEHMS NpHU
peleHnH Npo0IIeM, CBA3aHHBIX C PallMOHAIBHBIM IIPUPOOIOIB30BaHUEM (COOIIIOICHUE PaBUII
IIOBE/ICHUS B NPUPOJE, HAIIPABJICHHBIX HA COXPAHEHHWE PABHOBECUS B JKOCHUCTEMAX, OXpaHy
BUJIOB, 3KOCUCTEM, Ouochepsl);

AKTUBHOE HENPUATHE NEHCTBUH, NMPUHOCAIIUX BpEl OKpPYXKarolled IMPUPOIHOHN cpene, yMEHue
IPOTHO3UPOBATh HEOIArONPUATHBIE IKOJOTMUECKUE MOCIEACTBUS NPEAIIPUHUMAEMbIX JeHCTBUI
Y IIPEJOTBpAIATh UX;

HaJIMYUE Pa3BUTOTO HKOJOIMUYECKOIO MBIIIIEHUS, HKOJIOIMYECKOM KyJIbTypbl, OIbBITA
JEATCIIBHOCTH  DKOJIOTUYECKOW  HANpPABICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIbHOM, KOMMYHHUKaTUBHOM M COLMAJIBHOM IpPAaKTHUKE, INOTOBHOCTU K YYacTHIO B
IIPAaKTUYECKON JEATEIbHOCTH dKOJIOTHYECKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO DPa3BUTHUS
HayKM M OOILECTBEHHOM NPAKTUKH, OCHOBAHHOIO Ha JAMAIOre KYJIbTYp, CIIOCOOCTBYIOILEIO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpUICHCTBOBAHUE $I3BIKOBOM M UWTATEIbCKOW KyJIbTYpbl KaK CpEACTBa B3aUMOJIEHCTBUS
MEX]y JIFOJIbMU U TIO3HAHMS MUPA;

[OHUMaHue crneuu(uku OHONOrMHM KakK HayKHM, OCO3HaHMA €€ poau B (OPMHPOBAHUU
palMOHAIFHOTO HAYYHOTO MBIIIICHHS, CO3aHUN LIEJIOCTHOTO MPEICTABICHHUS 00 OKPY KAIOIIEM
MUpPE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEN U pelIeHuH MpodieM COXpaHEHUs PUPOHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAUMMOCTH OMOJIOTHH JJISi COBPEMEHHOM IIMBUIIN3AIMH: 00eCIIe4eHUsI HOBOTO
YPOBHSI Pa3BUTHS MEIUIMHBI, CO3/JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pellaTh
pecypcHble MpoOJeMbl pPAa3BUTHS UEIOBEYECTBA, IOMCKA IyTel BbIXOAA U3 TJ00ATBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
UCIIOJIb30BaHUIO MPUPOIHBIX PECYpCcoB U (POPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B IMOJYyYEHUU OWOJIOTMYECKUX 3HAHUW B IENAX MOBBILEHUS OOIIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHON TIpPaMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIbHON
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu U3y4yeHuu OUoJIOTUH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh IIOJydyaeMble 3HaHUS s aHadu3a M OOBSCHEHUS SIBICHUMN
OKPYXAaIoIIer0o MHUpa M MPOUCXOJAMMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OOCHOBAHHbBIE
3aKJIIOYEHUsT Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJTy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HMCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS Ui pelleHus: mpodyieM B
peasIbHbIX KU3HEHHBIX CUTYaIUsIX;

OCO3HAHHE IIEHHOCTHM HAy4YHOH [JEATEIBHOCTH, TI'OTOBHOCTb OCYILECTBIATh IPOEKTHYIO U
MCCIJIEIOBATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMO00pa30BaHUI0, K aKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.



METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHUS y4eOHOro mpeamera «buomorusy BKIHOYAIOT:
3HaYMMbIe JUIi  (OPMHUPOBAaHUST MHUPOBO33PEHHS  OOYYAIOIIMXCS — MEKIUCIUTUTMHAPHBIC
(MeXmpenMeTHbIe) 0OIICHAYYHBIC TIOHSATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenrdUKy METOJI0B MO3HAHMSI, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (BEIECTBO, SHEPIHS,
SIBJICHHE, TPOIECC, CHCTEMa, HAaydHbId (DAKT, MPHUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIICOBaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCICPUMEHT U JIPYTHe); YHUBEPCAIbHBIC
yueOHbIe NIeiicTBUs (TIO3HABaTeNIbHBIC, KOMMYHHKATUBHBIC, PETYJISITUBHBIC), 00ECIEUNBAIOIIHNE
dbopmupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M COIMATBHONW KOMITETECHIIMH OOYYarOIIUXCS;
CHOCOOHOCTh 00y4Jaromuxcst HCIIOJIb30BaTh OCBOCHHBIC MEKTUCIUTLIMHAPHBIC,
MHUPOBO33PCHUYECCKHE 3HAHHMS W YHHUBEpCAJIbHbIC Y4YeOHBIC JECHCTBHS B IIO3HABATEILHOW U
COLIMAJIbHOM MIPAKTHKE.

B pesynpraTe wu3ydeHuss OWOJIIOTMM Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHHs Y
oOydaromerocss OyayT copMupoBaHBI MO3HABATEIHHBIC YHHUBEPCAIBHBIC y4eOHBIC NEHCTBUS,
KOMMYHHUKATHBHBIC YHHBEpPCAJIbHbIC Yy4eOHbIC [CHCTBUS, pEryJISITUBHbIC YHHBEpCAIbHBIC
y4eOHBIC JICHCTBUS, COBMECTHAS ICATEILHOCTb.

MertanpeaMeTHbie pe3yJbTaThl OCBOCHHS IMPOrPAMMbl CPEIHEro o0Iero o0pa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OgJjiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIbHO ~ (DOpMYyJIMpPOBaTh M aKTyallM3upoBaTh MpoOOJieMy, paccMarpuBarh e€
BCECTOPOHHC;

UCIIOIB30BaTh TPU OCBOCHHUW 3HAHHK MPHEMBI JIOTHYECKOTO MBINUICHUS (aHanM3a, CUHTE3a,
CpaBHeHMs, Kiaccu(UKauu, OOOOIIEHUs), PAaCKPhIBATh CMBIC] OHOJIOTMYCCKUX TOHITHN
(BBLICIISITH UX XapaKTepHbIC TIPU3HAKU, YCTAHABIMBATh CBS3U C IPYTUMH TIOHSATHSIMH);
OTIPENIENIATh 1EIH JACITEIbHOCTH, 3a1aBasi apaMeTPhl ¥ KPUTEPUU MX TOCTHKEHHUS, COOTHOCHTD
pe3yIbTaThl AESTEILHOCTH C TIOCTABICHHBIMH HEISIMU;

UCTIOJIB30BaTh OMOJIOTHYECKUE TOHITHS JJ1s1 O0bSICHEHMsI (DAKTOB U SIBJICHUI KUBOI TPUPO/IBI;
CTPOHTH JIOTHYECKHE pacCyXICHHs (WHIYKTUBHbBIC, JISAYKTUBHBIC, 110 AHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pPaCCMaTPUBAEMBIX SBJICHUAX, (HOPMYITHPOBATh BBIBOJBI U
3aKJTFOYCHHS,

NPUMEHATh CXEMHO-MOJICNIbHBIC CPEJICTBA JUIS TPEACTABICHUS CYIISCTBCHHBIX CBSI3EH U
OTHOILIEHUIA B HM3y4YaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEYHI Pa3HOrO Poja,
BBISIBIICHHBIX B PA3JIHYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIAH PEHICHHs MPOOJIEMBbI ¢ YYETOM aHaaM3a HWMEIOIINXCS MaTepPHalbHBIX H
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHUTBH KOPPEKTHUBBHI B JICSITEIIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM, OIICHUBATh
PHCKH MTOCIICICTBUI ICATETbHOCTH,

KOOPJAWHUPOBaTh M BBINOJHATE pPabOTy B  YCIOBHUAX pEalbHOTO, BHPTYyaJlbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPH PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE e CTBHA:

BJIaJICTh HAaBBIKAMHM Y4YeOHO-HCCIEI0BATEIbCKOW W TPOEKTHOW JIEATETBbHOCTH, HABBIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITETHHOMY TOWCKY METO/IOB
pelICHHS MTPAKTUYCCKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHbIX METOOB TTO3HAHUS;



UCIIONIb30BAaTh Pa3MYHbIE BHAbI JEATENBHOCTH 10 TMOJXYYEHHUIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dbopMupoBaTh Hay4yHBIA THUI MBIIUICHHS, BJaJeTh HAYYHOH TEPMUHOJOTHUEH, KIIOUYEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIC 33Ja4l B O0Opa30BATENBbHOM JEATEIBHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyaJIM3UPOBATh 3ajauy, BHIABUTATh TUIIOTE3y €€
pellIeHus, HAXOAUTh ApryMEHThI JUIsl I0Ka3aTeIbCTBA CBOUX YTBEPXKIACHUM, 3a/1aBaTh MapaMeTphbl
U KPUTEPUU PEIICHUS;

AQHAJIN3UPOBAThH NOJYUYEHHBIE B XOJ€ PELICHUs 3a7aud Pe3yJIbTaThl, KPUTUUECKH OLIEHUBATh UX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IEJICHANPABICHHBIA IOMCK TIEpeHOcCa CPEACTB M CIIOCOOOB JCWCTBUS B
poQeCCHOHATIBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B TO3HABATENIbHYIO U MPAKTUYECKYIO 00IaCTH )KU3HEACSITETbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE HJIEH, MTPEIaraTh OPUTHHAIBHBIC MTOIXOABI U PEIICHHUs, CTABUTh MPOOIEMbI U
3a/1a4M, JOIYCKAOIUE aJIbTEePHATUBHbBIE PELICHMUSL.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3NIUYHBIX UCTOYHUKAX WH(pOpMaUU (TEKCTe y4eOHOro mocoousi, Hay4yHO-
HOIMYJISIPHOM JUTEeparype, OMOJOTMYECKUX CIIOBAapsAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3zax
NaHHBIX, B VIHTEpHEeTe), aHAIM3UPOBaTh WHPOPMALMIO PpA3TUYHBIX BUAOB H  (QOpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;
(dopMyIMpoBaTh 3ampochl M IMPUMEHATh paziIMYHble METOAbl MNpU IOUCKE M OTOOpe
Ouosiornuecko HHpopMaIuu, He0OXOIUMOH /1JIs1 BHITIOJIHEHHS YUEeOHBIX 33]1a4;

npuoOpeTaTh  OMBIT  HUCIOJNB30BaHUS  WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX — TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX ITOUCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POPMY MpeicTaBIeHUs] ONOIOrnuecKoi HH(opMaIiu
(cxembl, TpaduKH, JUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYToe);

UCIIOJIb30BaTh HAyYHBIM S3BIK B KayecTBE CpEJICTBAa Mpu padboTe ¢ OHOIOrHyYecKoit
uHpopManrell: TpUMEHATh XUMHUYECKHe, (PU3NYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpYy, HCIOJIb30BaTh M MpeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIO3HAaBaHUS U 3alIUThl HH(OpMAaLKUU, HHOOPMALMOHHONW 6€30IacHOCTH
JUYHOCTH.

OBJaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHUBHBIMM el CTBHSIMU:

1) obuenne:

OCYIIECTBIISITh KOMMYHHUKAIIMK BO BCEX cepax >KU3HU, aKTUBHO y4yacTBOBAaTh B JHAJIOTe WU
JUCKYCCHUHM TIO CYHIECTBY OOCYXKAaeMoil TeMbl (yMEHHME 3a/laBaThb BOIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTENIBHO BBINIOJHEHUs TMIpeJylaraéMoil 3ajadyd, YYWUTHIBATH HHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHI APYTUX YUaCTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HEBEpOAJbHBIE Cpe/CTBA OOIICHMS, MOHMMATh 3HAYEHHE COIMAIbHBIX 3HAKOB,
IPENOCHIIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallMid, yMETh CMAr4aTh KOH(IMKTHI U BECTH
NIEPETOBOPBI;



BJIAJITh PA3JIMYHBIMU CHIOCOOAMM OOILEHHUS M B3aUMOJEHCTBUS, IOHUMATh HAMEPEHUS JPYTUX
JIO/IeH, TPOSIBIIATH YBAXHUTEIBHOE OTHOIICHHWE K COOECeTHHKY W B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs /1eATeJIbHOCTD:

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHJIHOM M HWHAMBUAYAIbHOM pabOThI INpU
peleHn OMOIOTUYECKOH MPOoOIeMbl, 000CHOBHIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aMMOAEUCTBUS NIPH PELLICHUH yueOHOM 3a1auu;

BbIOMpPAaTh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBUI C yd€TOM OOIIMX HHTEPECOB MU
BO3MOXKHOCTEM Ka)kJI0r0 UieHa KOJUIEKTHBA,

IPUHUMATD LIEJIM COBMECTHOM JEATEIBHOCTH, OPIraHU30BbIBATh U KOOPIAMHUPOBATH JIEHCTBUS 110
e€ JIOCTM)KEHHUIO: COCTaBJIATh IUIAH JEHCTBHM, pacupefensTb poiad ¢ Y4€TOM MHEHUH
YYaCTHHUKOB, 00CYKJ1aTh pe3yJIbTaThbl COBMECTHON PabOTHI;

OLICHMBATh KAyeCTBO CBOETO BKJa/Ja M KaXXJIOr0 Y4aCTHHKA KOMaHIbl B OOIIMH pe3yJbpTaT IO
pa3paboTaHHBIM KPUTEPUSM;

IpeylaraTb HOBbIE IPOEKThI, OLEHMBATh HUAEU C TMO3ULUH HOBHU3HBI, OPUIHMHAJIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATErMUECKOE MOBEACHHME B Pa3IMUHBIX CUTYyalMsIX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh HHUITUATHBHBIM.

OBJiaieHHe YHUBEPCAJIbHBIMH Pery/IsTHBHBIMM A€l CTBUSIMU:

1) camoopranu3amusi:

UCTIOJIB30BaTh OMOJIOTWYECKHE 3HAHUSA JUTSl BBISBICHHS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyaLUsX;

BbIOMpPAaTh Ha OCHOBE OMOJOTMUECKUX 3HAHUH IIeJIeBbleé U CMBICIOBBIE YCTAHOBKHM B CBOMX
JENCTBUAX M IMOCTYINKax IO OTHOIIEHUIO K >KMBOW INPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYLIECTBIISITh TO3HABATENIbHYIO JI€ATENbHOCTD, BBISBIATH POOJIEMBI, CTABUTH
u (opmynupoBaTh COOCTBEHHbIE 3aJjaud B 00pa30BATENBbHOM AEATENBHOCTH M KHU3HEHHBIX
CUTYyaIMSIX;

CaMOCTOSITENIbHO COCTaBJATh IUIAH pEIIeHUs MpoOJeMbl € Y4yETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4eOHOrO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOM SPYyAMIMH B Pa3HBIX OO0JIACTSIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBONH 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OILIGHKY HOBBIM CHUTYyalUsiM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIbTATOB LENISM;

BJIAJICTh HABBIKAMU IIO3HABATEIbHOM pEe(IEKCHMH KaK OCO3HAHUS COBEpIIAEMBIX ACUCTBUI U
MBICITUTENIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHUM, MCIOJIb30BaTh MPUEMBI pedeKcuu
JUTSL OLIEHKU CUTYalluH, BHIOOpAa BEPHOTO PEIICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3E PE3yNIbTATOB AEATEIbHOCTH;

3) npunsiTHE CeOs M APYIHX:



IpUHUMATh ce0sl, TOHMUMAsl CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

IIPU3HABATh CBOE MPABO U MPaBO APYTUX Ha OLIMOKY;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYTroro 4eJoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS coiepxaHus ydeOHoro npeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOTr0 00yYeHHUsT 00yUYarOIUXCs
6uonornu. OHM BKIJIIOYAIOT: creuupuyeckue i OHOJIOrMM HayyHble 3HAHMS, YMEHUA U
CIocoObl JEMCTBUIM 1O OCBOCHHIO, HMHTEpPHpPETAlMUd U IPeoOpa3OBaHUIO 3HAHWM, BHUJbI
NESITeILHOCTH 1O TOJyYSHHIO HOBBIX 3HAHWN W HMX NPUMEHEHHIO B PA3JIMYHBIX Y4YEOHBIX, a
TaKXe B peaJIbHBIX KU3HEHHbIX cUTyauusx. [IpeaMeTHble pe3ynbTaThl PEICTABICHBI 110 FOJaM
U3yYEeHHUSL.

[IpenmMeTHbIe pe3yibTaThl OCBOGHUs yueOHOro npeamera «buonorus» B 10 knacce NOIKHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUH O MECT€ M pOJIK OMOJIOTMU B CHUCTEME ECTECTBEHHBIX HayK, B
(OpMHpPOBAHUU €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B IO3HAHUU 3aKOHOB IPHUPOJBI U
peleHny IpobJeM paloHaIbHOIO IPUPOAOIOIb30BAHNUS, O BKJIAJI€ POCCUHCKUX U 3apyOexHbIX
Y4€HBIX B pa3BUTUE OUOJIOTUH;

BJIQJICHUE CHUCTEMOM OMOJOrMYECKMX 3HaHMM, KOTOpas BKJIOYAET: OCHOBOIOJArarolue
OuoNornyeckrue TEPMHHbI M TMOHATUSA (KHU3Hb, KJIETKa, OpraHu3M, METaboJIM3M, FOMEOcTas,
CaMOpEryJIsiliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOoMHasi TeopHsi HacieAacTBeHHocTu T. Moprana), yuenus (H. 1. BaBunosa — o nieHrpax
MHOTr000pa3ust U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FraMeT, HE3aBUCUMOro HacinenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJAOB B HaclencTBeHHOW u3MmeHunBoct H. WM. BaBwioBa), NpUHITUIIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIaMH HAayYHOTO IIO3HAHMSA, HCIOJIb3YEMBIX B OHOJOIMYECKHX
UCCIIEIOBaHMSX JKUBBIX 00BEKTOB (OMMCaHUE, U3MEpeHHe, HaOII01eHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT M JYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  JKU3HEAEATEIBbHOCTH, MPOTEKAOIUX B OPraHW3Max pPACTEHUM, XHUBOTHBIX U
YyeJioBeKa, OMOJIOTHYECKUX MPOLECCOB: 0OMEeHa BelecTB (MeTaboIn3M), MpeBpalleHrs SHEPTUH,
Opo’keHHs, aBTOTPO(HOro U TreTepoTpoPHOro TUIIOB MUTAHMS, (GOTOCHMHTE3a U XEMOCHHTE3A,
MHTO3a, MeH03a, TaMeToreHe3a, YMOPHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHS,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTaHaBIMBAaTh B3aWMOCBSI3M MEXKIY OpraHoMJaMu KIETKM M HX (QYyHKIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKUIUAMH, MEXKIY OpraHaMHi M CUCTEMaMU OPTaHOB Yy
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKIA U SKM3HEHHBIX
LUKJIOB OPraHu3MOB, JTalaMd SMOPUOHAIBHOTO pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM,
(deHoTHIOM U (hakTopaMH Cpebl OOUTAHHUS;



YMEHHE BBISBIATH OTIMYUTEIbHBIC IPU3HAKH JKUBBIX CUCTEM, B TOM UHCJIE PACTEHUM, )KUBOTHBIX
Y 4E€JIOBEKa;

YMEHHE UCIIONb30BaTh COOTBETCTBYIOLIME APTyMEHTHI, OHMOJOTHYECKYI0 TEPMUHOJOTHIO H
CUMBOJIMKY IS OKa3aTeJIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTUYECKUX FPYIII;

yMEHHE pemaTb OMOJOTMYECKHE 3aJaud, BBIABISATH NMPUYMHHO-CIICJCTBEHHBIC CBSI3U MEXKIY
UCCIIETyeMbIMH OMOJIOTHYECKUMHU TMPOLIECCAMU U SIBICHUSMH, JI€IaTh BBIBOJBI M IMPOTHO3BI HA
OCHOBaHUU IOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JIa0OpaTOPHBIEC U MpaKTUYeCKue paboThl, cOOII0AAaTh MpaBuia npu padore ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYA0BaHUEM;

YMEHHUE BBIABUIaTh THIOTE3bI, POBEPATh UX SKCIECPUMEHTAIBLHBIMHU CPEJICTBAMHU, (POPMYIHUPYS
LIeJIb UCCIIEI0BAaHUS, AHAJM3UPOBATh [10JIyYE€HHBIE PE3YJIbTAThl U JAETaTh BHIBObL;

YMEHHE Yy4acTBOBaTh B Y4YeOHO-HCCIEAOBATEIbCKON paboTe Mo OHOJOrHH, SKOJOTHMH U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJIBHBIX HAYYHBIX OOIIECTB, M MyOJUYHO MPEACTABIATH
MOJIyY€HHBIE PE3YJIbTAaThl HA YUEHUUECKUX KOHPEPEHLUSAX;

YMEHHE OLICHUBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCIEA0BaHUN B 00JacTU OMOJOTMH U
MEAWIHUHBI (KIIOHUPOBAHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANPABIEHHOE W3MEHEHHUE
TeHOMa U CO3/1aHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBIA BBIOOp OyIymied NpodecCHOHANBHON ACSITeILHOCTH B
o0acTi OUOJIOTUH, MEUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CETTLCKOTO XO03sICTBA, MUIIEBON
MPOMBIIIICHHOCTH, YIIyOJsTh MO3HABATEIbHBIH HWHTEPEC, HAMpPABICHHBIA Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYMOIIEH NpodeccCHd U NPOAOIKEHHE OWOJIOrMYecKoro oOpa3oBaHUs B
OpraHu3asaX CPEAHETO MPOPECCHOHATHHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenmMeTHbIe pe3ynbTaThl OCBOGHUS yueOHoro npeamera «buonorus» B 11 knacce NOIKHBI
OTpaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECT€ U POJM OHOJOTMM B CHUCTEME €CTECTBEHHBIX HAyK, B
(GOpMHUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, B IO3HAHUU 3aKOHOB
IPUPOJIBI U PEUICHUH AKOJIOTUYECKUX MPOOJIEM YEJIOBEUECTBA, a TaKXKe B PELIEHUU BOIPOCOB
PaLMOHATIBHOTO TMPHUPOJIONONB30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOILEHHS K
npupoje, oOIIeCTBY, YEIOBEKY, O BKJIaJ€ POCCHUMCKHX M 3apyOeXHbIX Y4€HBIX-OMOJOroB B
pa3BuTHE OMOJIOTHH;

YMEHHE BJIAJIETh CHCTEMON OMOJOIMYECKMX 3HAaHUM, KOTOpas BKJIIOYAEeT ONpPENENCHUS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAralomux OWOJIOTUYECKUX TEPMHUHOB M TOHATHHA (BUJ,
’KocucTeMa, Ouocdepa), Ouonormueckue Teopuu (dBoironoHHass Teopuss Y. JlapBuHa,
CUHTeTHUecKass Teopus sBomtonuu), yueHus (A. H. CeBepuoBa — 0 MmyTsSX U HalpaBICHUSX
sBommroiud, B.. BepHanckoro — o 6uocdepe), 3akoHbl (TeHeTHUECKOTo paBHOBecus Jx. Xapau
u B. BaiinGepra, 3aponsimeBoro cxonactsa K. M. bapa), npaBuna (Mmunumyma FO. JIubuxa,
HKOJIOTHYECKOM MUpaMUbl SHEPTHH), rTunoTe3sl (runoresa «mupa PHK» V. I'nnGepra);

yMEHHE BJaJleTh OCHOBHBIMHM METOJAaMH HAy4YHOrO TIO3HAHMS, MHCIOJNb3yeMbIMH B
OMOJIOTUYECKNX MCCIEAOBAHUAX JKUBBIX OOBEKTOB U 3KOCHUCTEM (OMHMCAHHUE, W3MEpPEHUE,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCO0aMU BBISBJICHUS M OLIEHKM aHTPONOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJENATh CYIIECTBEHHbIE MPU3HAKHU: BUAOB, OMOreOlEHO30B, SKOCUCTEM U OHochepsl,
CTaOUITM3UPYIOILETO, JABIKYILIETO U Pa3phIBAIOIIETO €CTECTBEHHOrO0 0TOOpa, alIoNaTpUYecKOro
U CHUMIATPUYECKOr0 BUA000PA30BaHUS, BIMSHUS JBUKYIIMX CHJI 3BOJIOIMU Ha TEHO(POHA
HOIYJISAIUH, TPUCTIOCOOIIEHHOCTH OPTaHU3MOB K Cpefie OOMTaHusl, Yepe0BaHMs HampaBIeHUH
SBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MTOTOKA SHEPTUHU B IKOCHCTEMAX;



YMEHHE YCTaHABIIMBATh B3aWMOCBS3H MEXIY NPOIECCAMH 3BOJIIOINHU, ABIKYIIUMH CHIAMHU
AQHTPOIIOTEHE3a, KOMIIOHEHTAMH DPAa3JIUYHBIX HKOCHCTEM M NPUCHOCOOICHUSMH K HHUM
OpraHU3MOB;

YMEHHUE BBISBISITh OTIMYUTEIBHBIC NMPU3HAKU JKUBBIX CUCTEM, MPHUCIIOCOOJICHHOCTh BHIOB K
cpenae oOWTaHUs, AOMOTHMYECKMX M OHMOTHYECKUX KOMIIOHEGHTOB JKOCHUCTEM, B3aMMOCBSI3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIIOI'€HHBIX M3MEHEHHUH B 9KOCHCTEMAX CBOEH MECTHOCTH;
YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME APTyMEHTHI, OHMOJOTHYECKYI0 TEPMHUHOJOTHIO H
CHUMBOJIMKY JUISI JIOKa3aTeNIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOWTAaHWs, €IWHCTBA UYCIOBEUECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHs MHOT000pa3usi BHJOB M KOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHS HPUPOABI U
4eJI0BEYECTBA,;

YMEHHE pemarbh OWOJIOTHYECKUE 3aaud, BBIABISATH NPUYMHHO-CICICTBCHHBIC CBSI3U MEXIY
UCCIICTyEeMbIMH OMOJIOTUYECKUMH TMPOIECCAMHU U SIBIICHUSIMH, JIEJIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHH TIOJTYYCHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHSTH JIaOOpATOPHBIE U MPAaKTUYECKUE padoThl, COOII0AATh IpaBuUiia Ipu padore ¢
y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHHUEM;

YMEHHUE BBIJBUIaTh THUIOTE3bI, IIPOBEPATh UX IKCIECPUMEHTAIBHBIMHU CPEICTBAMHU, (POPMYIUPYS
eI UCCIIeIOBAHNS, aHATM3UPOBATH MOJTYUYCHHBIE PE3YJIbTAThI U JIIaTh BHIBOJIBI;

YMEHHE Yy4YacTBOBaTh B Y4E€OHO-UCCIIENOBATEIbCKOM paboTe MO OHOJIOTHH, S5KOJOTUH U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OONIECTB, U MyOJIMYHO MPEICTABISATH
MOJTYYCHHBIC PE3YJIbTAaThl HA YYCHUYECKUX KOH(DEPEHIUIX;

YMEHHE OLICHUBATh TUIOTE3bl M TEOPUU O MPOUCXOKICHUH JKU3HU, YEIOBEKA U YETIOBEYECKUX
pac, o IpHUYMHAX, TOCIEACTBHAX M CHOco0axX MPEeIOTBpAIICHUs TIIOOATBHBIX W3MEHEHHWH B
ouocdepe;

YMEHHE OCYUIECTBISATh OCO3HAaHHBIA BBIOOp Oyaymield mpodecCHOHATBHOM NeATeNbHOCTH B
oOmacth  OWOJOTHH, OSKOJOTHH, TPHPOJONONB30BAHMS, MEIUIUHBI, OHOTEXHOJOTHH,
TICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHINEBOW MPOMBIIIJICHHOCTH, YIIyOJIATh
MO3HABATENbHBII WHTEpEC, HAmNpaBIEHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILIEH
npodeccun U MPOJODKEHHE OMOIOTMYEeCKOro o00pa3oBaHUS B OpraHU3ALUSAX CpEIHEro
MPO(ECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (mndpoBbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
1 Bbuonorus xak Hayka
2 JKuBble crcTeMBbI U UX H3yUYCHHE
3 buonorus knetku 0.5
4 XuUMHYECcKasi OpraHUu3aIus KICTKA 10
3) Crpoenvie u GyHKINUU KICTKA 8 1 2
5 OOMeH BelecTB U IPeBpalleHUe YSHEPTUHU B 9 1
KJIETKE
; HaCJ'IellCTBeHIfaSI uHpopMaus u 9 1 05
peanu3anus e€ B KJIeTKe
JKn3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3mHoOeHue u pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eneTrka — HayKa O HacJIEICTBEHHOCTU U 5 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1 1
16 buoTtexHonorus u cuHTETUYECKask OMOIOTHS 4 1




17

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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13




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoka Bcero Kontpoaeusie  Ipakrueckue H3yYeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIIJIEKCHas HAyKa U Kak 1
94acTh COBPEMEHHOT0 00IIeCcTBa 04.09.2023
2 JKuBble cucTeMbl U UX CBOMCTBA 1 05.09.2023
3 YpoBHEBast OpraHu3aLusl KUBBIX CHCTEM 1
06.09.2023
4 HcTopust OTKPBITUS U U3yYEHUS KIIETKU. 1
Knerounas Teopus 11.09.2023
Metozasl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne MeTo10B KJIETOYHOH OMOJIOTHH 1 0.5
(xpomarorpadus, snexrpodopes, 12.09.2023
b depeHIManbHOE HEHTPUPYTHpOBaHHE,
[TLIP)»
6 XHMMHUYECKUH COCTaB KIETKU 1 13.09.2023
7 MuHepasibHbIE BEIIECTBA KIIETKH, HX 1
Ouosoruveckas poiib 18.09.2023
Opraanyeckue BenecTBa KIeTKH — OEJIKH.
8 JlaGopaTtopHas pabota «O0Hapy)eHne 1 0.5 19.09.2023

O€JIKOB C IIOMOIIbI0 KAYECTBEHHBIX




peaKLHii»

CBoiicTBa, ki1accupuKaius u GQyHKIHHA

o 0enKoB 20.09.2023
10 Opranuyeckue BellecTBa KIeTKH —
YTJIEBOJIBI 25.09.2023
1 Oprannyeckue BenecTBa KIeTKH —
JIUTIV TG 26.09.2023
Hyxknennossie kucnotsl. JIHK nu PHK.
JlabopaTtopHast pabora «HcciaenoBanue
12 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJCJIIEHHBIX U3 27.09.2023
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
Crtpoenue u ¢pynkiun ATO. [Ipyrue
13 HykieozuaTpudochats 02.10.2023
(HT®).KontponpHoe TecCTUpOBaHUE.
CexBenupoanue JIHK. Metoapl
14 TE€HOMUKH, TPAHCKPUIITOMHKH, 03.10.2023
IPOTEOMHUKHU
15 MeTto/1bl CTPYKTYpPHON OHOTIOTHH 04.10.2023
16 T I
Wbl KJIeTOK. [IpokaproTHdeckas KieTka 09.10.2023
CrpoeHne 3yKapuOTHUECKOM KIIETKH.
17 HpaKTI/ILIef:KaSI pabota «M3y4yeHue cBOMCTB 0.5 10.10.2023
KJIETOYHOM MeMOpaHb»
18 [ToBepXHOCTHBII anmapar KJIeTKH 11.10.2023
19 OpnHOMEMOpaHHBIE OPTaHOUIBI KIETKH. 05
[Mpaktuueckas pabora «M3yueHue ' 16.10.2023




ABVIKCHUSA HUTOINIA3Mbl B PACTUTCIILHBIX
KJIICTKax>

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIIETKHU:
MUTOXOHJIPHH, TUTacTU bl JlabopaTopHas
pabota «MccnenoBanue mia3Monu3a u
JIETUIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

0.5

17.10.2023

21

22

HememOpanHbie OpraHou/ b KICTKH

Ctpoenue u ¢pynkiuu sapa.KonrponapHas
pabora.

18.10.2023

23.10.2023

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK
sykapuot. JlabopaTopnas pabora
«HM3yuenne cTpoeHHs KJIIETOK Pa3InYHbIX
OpPraHU3MOB)

0.5

24.10.2023

24

ACCUMUIISITIVS ¥ TUCCUMILISLINS — JIBE
CTOPOHBI MeTaboau3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIUTHYECKON aKTUBHOCTH
dbepMeHTOB (Ha MprUMepe aMUIIa3bl WK
KaTasas3bl)»

25.10.2023

25

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOUHOT0 MeTabonu3Mma. JlaboparopHas
pabota «M3yuyeHnue GpepMeHTaTUBHOT'O
paclleIuIeHHsl IEPOKCHIa BOJOPOaA B
PacCTUTEIBHBIX U JKUBOTHBIX KJIETKAX)

0.5

06.11.2023

26

benku-akTuBaTOphI U OEIKU-UHTHOUTOPHI

07.11.2023

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB




08.11.2023

28 DoTOCUHTE3 13.11.2023
XemocuHTe3. JJaboparopnas padota
29 «CpaBHeHue mporieccoB GOTOCUHTE3A U 0.5
XEMOCHHTE3a» 14.11.2023
AHa’poOHbBIE OpraHU3Mbl. Bubl
30 opoxenus. JlabopaTopHas pabora
«CpaBHeHHe MPo1IecCcOB OPOKEHUS U 15.11.2023
JIBIXQHUSD)
31 AdpoOHBIE OPTaHU3MBL. JTaIbl
OHEPreTHYECKOro oOMeHa 20.11.2023
DHeprus MeMOpPaHHOTO TPaIUCHTA
32 HpOTOHOB.UCI/IHTGS AT®: pabora 91.11.2023
npoToHHON AT®-cuHTAa3bI
33 Peakuun MaTpuyHOro cCMHTE3a 99 11.2023
34 TpaHcKkpunus — MaTpUYHBIA CHHTE3
PHK 27.11.2023
35 TpaHcHsIus U €€ dTarbl 98.11.2023
36 KoaunpoBanue amuHokuciot. Ponb
pubocom B OMocuHTe3€e Oenka 29.11.2023
37 Opranuzanus reHoMa y IpoKapuoT 1
JyKapuoT 04.12.2023
38 MornekysipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 3YKapHOT 05.12.2023
39 Bupycel — BHekseToOUHBIE (POPMBI KUZHU 0.5




u oOnuratHbie napasutel. [IpakTudeckas 06.12.2023
pabota «CoziaHue MOJIeNid BUPYCa»
40 Bupychsie 3a0601eBaHus yelloBeKa,
YKUBOTHBIX, PACTEHUI 11.12.2023
41 HanorexHonoruu B 610I0TUY U MEAULIUHE 12.12.2023
42 XK i
W3HEHHBIN LUKJI KIETKU 13.12.2023
43 Matpuunslii cunte3 JJTHK 18.12.2023
Xpomocomsl. JTaboparopHas pabora
44 «/3yueHnue XpoMOCOM Ha TOTOBBIX 0.5 10.12.2023
MUKpOIIpenaparax»
45 JleneHue KJICTKHM — MHTO3 90.12.2023
Tunel kneTok. KapuoknHes U IUTOKUHES.
JlaGopaTtopHnast pabora «Habmronenue
46 0.5
MUTO3a B KJIETKaX KOHUYMKa KOpelllKa JyKa 25.12.2023
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsinus KU3HEHHOTO ITUKIIA
kietok.KonrponbHas padota "Murto3z" 26.12.2023
48 OpranusMm Kak eIMHOE LIEI0e 97122023
49 Txanu pacrenuii. JlJabopatopuas pabora 05
«3ydyeHune TkaHen pacTCHUI ' 08.01.2024
TkaHU )KHUBOTHBIX U Y€JIOBEKA.
50 JlaGopaTtopHas pabora «3yueHue TkaHeu 0.5 09.01.2024

JKHUBOTHBIX»




Opransel. CucTeMbl OPraHoB.

51 JlaGopaTtopHas pabora «/3yueHue opraHoB 0.5 10.01.2024

I[BETKOBOT'O PACTCHUSD)
52 Ornopa Tena opranu3MoB 15.01.2024
53 JIBr>KeHHEe OpraHu3MOB 16.01.2024
54 [lutaHue opraHu3MoB 17.01.2024
55 [Muranue MO3BOHOYHBIX KUBOTHBIX.

[TumeBapuTenbHas cucTeMa 4eloBeKa 22.01.2024
56 JlpIxaHue opraHu3MoB 93.01.2024
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U

YyeloBeKa 24.01.2024
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB

29.01.2024

59 KpoBeHocHas cuctemMa mo3BOHOYHBIX

JKUBOTHBIX U YEJIOBEKa 30.01.2024
60 Beinenenue y opranusmMoB 31.01.2024
61 3amuTa y OpraHu3MoB 05.02.2024
62 NMMyHHas cucrema 4yenoBeka 06.02.2024
63 PazipaxuMoCTh ¥ perysimus y

OpraHU3MOB 07.02.2024
64 ['yMopanbHas perysius u SHAOKPUHHAS




CHUCTCMA )KMBOTHBIX W YCJIOBCKA

12.02.2024

65 ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB 13.02.2024
66 [TonoBoe pa3MHOKEHUE 14.02.2024
o Meitos 19.02.2024
['ameTorenes. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
68 0.5
«3ydyeHune cTpoeHus MOJIOBBIX KIETOK Ha 20.02.2024
TOTOBBIX MUKPOIIpENapaTax»
69 WuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOT€HE3 21.02.2024
70 3akajKa OpraHOB U TKaHEH U3
3apOIBIIIEBHIX JINCTKOB 26.02.2024
PocT u pa3BuTHE KHUBOTHBIX.
JlabopaTtopHas pabota «BrisiBieHue
71 . 0.5
MPU3HAKOB CXO/ICTBA 3apO/IbIIIeH 27.02.2024
MMO3BOHOYHBIX JKUBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHUM.
72 JlaboparopHas paboTa <<CTpOCHI:Ie OpraHoOB 0.5 98.02.2024
Pa3MHOKCHHUS BBICIIUX PACTCHUIN
73 Hcropust cTaHOBIEHUS U PA3BUTHUS
TEHETUKH KaK HAyKH 04.03.2024
OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.
74 JlaGopartopHas paboTa «I[p03oq)HJ1aVKaK 0.5 05.03.2024
00BEKT TEHETUYECKUX UCCIICTOBAHUID)
75 3aKOHOMEPHOCTH HACJIEAOBAHUS 0.5




NpU3HAKOB. MOHOTHOpUAHOE
ckpemuBanue. [Ipaktuueckas pabota
"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeluBanus y apo3oQuibr”

06.03.2024

I{uTonorunueckre OCHOBBI

76 MOHOTUOPHUIAHOTO CKpPEIINBAHUS 11.03.2024
77 Ananusupyroniee ckpemyanue. Hemonnoe

JIOMUHUPOBaHUE 12.03.2024

JuruGpunHoe ckpeniruBaHue.
78 [TpakTuueckas pabora «3yuyenue 05

pPe3yNbTaTOB TUTHOPUIHOTO CKPEIUBAHUS 13.03.2024

y Ip030(HIIBD
79 [{uTonornyeckue OCHOBBI JUTUOPUTHOTO

CKpEITUBaHMS 18.03.2024
80 CrerieHHOE HaclleZIOBaHUE TPU3HAKOB 10.03.2024
81 XpoMOCOMHasi TEOpUS HACIIEICTBEHHOCTH 90.03.2024
82 I'eneTuka nomna 01.04.2024
83 I'enoTun kak nenoctHas

cucreMa.KoHTpOJIBHOE TECTUPOBAHUE. 02.04.2024
84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS

pacTeHUH, )KMBOTHBIX U YEJIOBEKa 03.04.2024
85 W3meHunBOCTh NpHU3HAKOB. Buasl

U3MEHYUBOCTH 08.04.2024
86 MonudukarmoHHas U3MEHIHBOCTh

09.04.2024




87

88

BapuauuvoHHbIN psia U BapUallMOHHAs
kpuBas. JJaboparopHas pabota
«HccnenoBanue 3akOHOMEPHOCTEN
MOIM(PUKAITMOHHOM U3MEHYUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

I'eHOTHIIMUECKAs N3MEHYUBOCTD.
KoMOnHaTHBHAs N3MEHYHMBOCTE

0.5

10.04.2024

15.04.2024

89

MyTtaunoHHasi U3MEHYUBOCTb.
[IpakTuueckas pabora «MyTtanuu y
Tpo30¢huiIbl (Ha TOTOBBIX
MUKpOIIpernaparax)»

0.5

16.04.2024

90

91

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npoiiecca. DMUTCHETHKA U STTUT€HOMHUKA

['eneruka yenoseka. [IpakTuueckas pabota
«CocraBieHue 1 aHaJIu3 POJOCIOBHON

0.5

17.04.2024

22.04.2024

92

MeToapl METUITMHCKON T€HETUKHT

23.04.2024

93

3HaueHUE METUITMHCKON T'eHETHUKHU B
MPEIOTBPAIICHUH U JICUCHUU
TEHETUYECKUX 3a00JIeBaHU I
yenoBeka.CamocTosiTenbHas pabora.

24.04.2024

94

95

OCHOBHBIE TIOHATHUS CENEKITHH.
JlaGopaTtopHnas pabora «M3yuenue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ TOMAIITHUX
JKUBOTHBIX»

MeToab! ceaeKIIMOHHON paboTHl.
JlaGopatopHas pabota «3yueHune MeTo0B

0.5

0.5

29.04.2024

30.04.2024




CEJIEKI[MU PACTCHUI»

JlocTrKEeHMs CEeEKIIMU PaCTEHUN 1

T 1

96 YKUBOTHBIX paKTquecxa;I pabora 06.05.2024
«lIpuBuBKa pacTeHUID»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TEHETUYECKUX PECYPCOB 07.05.2024
buoTexHonorus kak Hayka u 0Tpacib

98 npou3BojcTBa. [IpakTuyeckas padora 1 0.5 08.05.2024
«3yuenune 00bEKTOB OMOTEXHOIOTUI

99 OcHOBHBIC HANPABICHUS CHHTETUYCCKOM 1
Oouosiorun 13.05.2024
XpoMOCOMHas U TeHHAs

100 WHKeHepus.IToroBas KOHTpOJIbHAS 1 14.05.2024
pabora.

101 MenuuuHckrue OMOTEXHOIOTUH 1 15.05.2024

102 PesepsHbiit ypok. IToBTOpeHue, 1
000011IeHHe, cCUCTEMATHU3allis 3HAHUN 20.05.2024

OBIIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorwus, 10 xknacc/ [laceunnk B.B., Kamenckmii A.A., PyonioB A.M. u apyrue;
nof penakiueit [Taceunuka B.B., AkninonepHoe oomectBo «M3maTenscTBo
«ITpocsenienue»

* buosorus, 11 xnacc/ [laceunuk B.B., Kamenckuii A.A., PyorioB A.M. u
npyrue; non pegakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo

«3narensctBO «lIpocBemienne»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

1.ITaceunuk B.B. Meroauueckoe nmocobue.buosorus. bakrepuu,rpuObl,pacTeHus1.5
knace.M.:[Ipoda,2015 T

2. flxkymkuna E.A.,Ilonosa T.I'.,Tpaxuna E.B.buosiorusa.lIpoexktHas neaTeJbHOCTD
yJammuxcsi 5-9 kiacc.Bosrorpana,usa-so "Yuurenp"

3.Mmkuna U.®.buosorus.Iloypounsle mianbi(gactb1-2)Bosrorpas, usa-so "YauTesb-
ACT"

4.IlenenseBa O.A.,Cynmosa 1.B.IloypouHbie pa3paboTKH 1Mo
6uosioruu.Yemosek.M.:"Bako",2005 ¢

5.ITenensea O.A.,Cyunosa I.B.IToypouHble pa3paboTKH MO 00I1el OMOJI0THI.Q
kiacc.M.:"Bako",2009 r

6.111emukoBa E.1O. IToypounsle nianbl. BBereH1Ee B 06111y10 OGHOJIOTHUIO U 5KOJIOTHIO.Q
kacce.Bonrorpaa,usz-so "Yuurens",2010 T
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