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HOACHUTEJBHASA 3AIINCKA

[Iporpamma o yueObHomy mpeamery "buomnorusa" (manee - OMonOrUs) Ha YPOBHE
cpenHero ooOmiero obpa3zoBaHusi pazpaboTaHa Ha ocHOBe dDenepaiabHOro 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit ®enepanuny, ®I'OC COO,
Konuenuuu npenoaaBanusi yaueOHoro npeamera «brHosorus» U OCHOBHBIX MOJIOKEHUN
benepanbHON padoyeil MporpaMMbl BOCTIUTAHHUS.

VY4eOnsiit npeamet «buonorusy» yriay6nénnoro ypoBusa usydenus (10—11 kmaccer)
SBJISIETCS. OJHMM M3 KOMIIOHEHTOB IpeiIMeTHOM obnactu «EcTecTBeHHO-HAay4HbIE
npeametsl». CornacHo nojoxeHusM GI'OC COO npoduiibHble ydeOHbIE MPEAMETHI,
n3ydaeMble Ha YriayOJE€HHOM YPOBHE, SIBJISIFOTCS criocoOoM auddepenHtnanu ooyueHus
Ha YpOBHE CpeIHEro o0miero oopa3oBaHus U MPU3BaHbl 00ECTIEUYUTh MTPEEMCTBEHHOCTh
MEXIY OCHOBHBIM OOUIUM, CPEHUM OOIINM, CPEAHUM MPOPECCUOHAIBHBIM U BBHICIITUM
oOpaszoBanneM. B TO ke BpeMs KaXIbIii M3 3THX y4e€OHBIX MPEIMETOB JOJIKEH OBITh
OpUEHTHPOBAH Ha TMPUOPUTETHOE pelIeHrne 00pa30BaTENIbHBIX, BOCIUTATENbHBIX U
pa3BUBAIOIIMX  33Ja4, CBS3aHHBIX C  nOpodopHeHTaluel  oOywarolmuxcs U
CTUMYJIMPOBAHUEM HMHTEpECa K KOHKPETHOW O0JacTH HAyYHOI'O 3HAHHUSA, CB3aHHOIO C
OunoJioruei, MeIUIIMHON, SKOJIOTHEH, IICHXOJIOTHEH, CIIOPTOM HIIM BOCHHBIM JICJIOM.

[Iporpamma mo yuebHOMy mpenmetry "buonorus" na€t mpeacTtaBieHHE O LETU U
3ajayax u3ydeHuss yuyeOHoro mnpeamera «buonorus» Ha yriayOia€HHOM YpOBHE,
ompenensier  o0s3arenbHOe  (MHBApMAHTHOE) MPEIMETHOE  COJEp>KaHHE,  €ro
CTPYKTYPUPOBAHHME IO pa3eiaM M TeMam, paclpeleieHue Mo KiaccaMm, peKOMEHAyeT
MOCJIE0BATEIBHOCTh M3YUYEHHs] YYEOHOro MmaTepuaia ¢ YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JJOTUKKU y4eOHOTrO Ipoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyarouuxcs. B mporpamme no OMoNOruu peam30oBaH NPUHLIMII PEEMCTBEHHOCTHU C
M3y4yeHueM OHOJIOTMM Ha YpPOBHE OCHOBHOIO 00I11ero oOpa3oBaHus, Ojarojaps yemy
MIPOCMAaTPUBAETCS HAMPABIEHHOCTH HA OCIIEYIOUIEE PA3BUTHE OMOIOTMYECKUX 3HAHUH,
OPUEHTHPOBAaHHBIX Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS,
HKOJIOTMYECKOTO MBILUICHUS, IPEICTABICHUN O 3J0POBOM 00pa3e *KU3HU, Ha BOCIIUTAHNE
Oepe’KHOT0 OTHOIIECHUS K OKpYXarolllel NpupoIHoH cpeae. B mporpamme no 6uosoruu
TAaK)K€ TIOKa3aHbl BO3MOXXHOCTM Yy4yeOHOro mpenmera «buosiorusy» B peanu3aluu
tpeboBannit PI'OC COO Kk MMIaHUPYEMBbIM JMYHOCTHBIM, METANpPEIMETHBIM U
IpEeIMETHBIM pe3yibTaraM 00y4deHHs U B (POPMHPOBAHMM OCHOBHBIX BHJIOB yue€OHO-
MO3HABATEIbHON  JEATENIBHOCTH  OOydYalolUMXCsl IO  OCBOEHHUIO  COJEpKaHUS
OMOJIOTHYECKOr0 00pa30BaHus HA YPOBHE CPETHETO OOIIEro 00pa3oBaHuUsl.

VYuebubiit npeamer «buosorus» Ha ypoBHE CpeAHEro oOIIero oOpa3oBaHMs
3aBepuIaeT OMOJIOTUYECKOE 00pa30BaHUE B IIKOJIE U OPUEHTUPOBAH HA PacCIIUpPEHHUE U
yrayOsieHue 3HaHuM 00yd4aromMxcsi O J>KMBOM NPUPOJE, OCHOBAX MOJIEKYJSIPHOM HU
KJIETOYHOW OMONOTHHU, SMOPHOJOTHH W OWOJIOTUM DPa3BUTHUS, TEHETUKU, CEJEKIIHH,
OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YYEHUS U KOJIOTHH.



N3yuenune yueOHOro mpeamera «buonorusy» Ha YriayOJIeHHOM  YpPOBHE
OpPUEHTUPOBAHO HA TMOJTOTOBKY OOYYaIOMIMXCS K TOCIEAYIOUIEMY MOJIYYEHUIO
OMOIOTHMUECKOro 00pa30BaHus B By3aX U OPTaHU3ALUAX CPEAHEro MpodecCHOHATBLHOTO
oOpa3oBanusi. OCHOBY €ro COAEp:KaHMsI COCTaBIISIET CHUCTEMa OMOJIOTUYECKUX 3HAHUH,
NOJIyYEHHBIX TPU HM3YYEHHH OOYYarOUUMHUCA COOTBETCTBYIOIHUX CHCTEMATHUYECKHX
paszenoB OMOJIOTMU HAa YpPOBHE OCHOBHOIO o01ero odpaszosanus, B 10—11 kiaccax 3tu
3HaHUA MOJy4YaroT pa3BUTHE. Tak, pacUIMpPEHbl U YIIIyOJIeHbl OMOJIOTUYECKUE 3HAHUS O
pacTeHHsX, JKUBOTHBIX, Trpubax, OakTepusx, OpraHM3Me 4YeJlOoBeKa, OOINX
3aKOHOMEPHOCTSIX JKHU3HH, JONOJHUTEIbHO BKJIIOUYEHbI OHOJOTHYECKHE CBEICHHUS
MPUKIIAAHOTO U MIOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO UCIOJIb30BaTh KaK OPUEHTUPBI
JUJIs1 TIOCTIEAYIOIIEro BeiOopa npodeccun. Bo3amoxkHa Takke HHTErpaius OMOJIOrMYeCKUX
3HAHWUU C COOTBETCTBYIOIIMMH 3HAHUSIMU, TOTYYECHHBIMHA 00YYAIONTUMUCS TIPU U3yUYCHUN
bu3uKU, XuMuH, reorpaduy 1 MaTEMaTUKH.

CrtpykTypa nporpaMmmsl o yueOHoMy npeamMety "buosorus" orpakaer CUCTEMHO-
YPOBHEBBIM M HBOJIIOIMOHHBIA TMOAXOAbl K H3ydyeHUIO Ouonoruu. CoriacHo HM,
U3Yy4aloTCAd CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IJISi KUBBIX CHUCTEM Pa3HOIO
YPOBHSI OpraHU3allMM, 3BOJIOIHMH OPraHUYECKOTO MHpa Ha 3emiie, COXpaHEHUs
OMOJIOrMUYecKOro pa3HooOpasus IMaHeTrbl. Tak, B 10 kiacce M3y4yaroTCs OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTUS, TEHETUKU
U CEJIeKIMHU, OMOTEXHOJIOTMM M CHUHTETHYECKOW OMOJIOTMH, aKTyaJIM3UPYIOTCS 3HAHUS
oOyJaromuxcs Mo 00TaHUKE, 300JI0TUH, aHATOMUH, (HU3HOJIOTHH YeiaoBeka. B 11 kimacce
U3y4aloTCsl HBOJIIOIIMOHHOE YUE€HHUE, OCHOBBI 3KOJIOTUH U yueHue o buocdepe.

VYuebnsiii npeamer «buosnorus» npuszBaH 00€CIEUUTh OCBOCHUE OO0YYAIOIIMMHUCS
OMOJIOTUYECKUX TEOPUH M 3aKOHOB, WUJIEH, MPUHILIUIIOB W MPABUI, JIEKAUUX B OCHOBE
COBPEMEHHOW  €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, 3HAaHUM O CTPOCHHH,
MHOT0OOpa3Mu W OCOOCHHOCTSAX KIETKH, OpraHu3Mma, IONyJISIud, OHOIeHO03a,
HKOCHUCTEMBI, O BBIJIAIONINXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX MCCIIEIOBAHUIX B
OWoNOorny, NPUKIAAHBIX AaclekTax OMOJOTrMYecKUx 3HaHui. s pa3BuTus U
Mo ACPKaHUsI HTEpeca 00yUaroIIMXCsl K OMOJIOTHU Hapsy CO 3HAUUTEIbHBIM 00bEMOM
TEOPETHYECKOr0 MaTepHalia B COAEPHKAHUU MPOrpaMMbl IO OMOJIOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS M Pa3BUTHs TOW WU MHOW 00JacTH OMOJIOTUH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B peIICHHWE BaKHEUIINX
OMOJIOTMYECKUX U FKOJIOTUYECKUX MTPOOIIEM.

enp u3yueHus yueOHoro mnpeamera «buonorus» Ha yriiyoJIEHHOM YPOBHE —
OBJIaJICHUE O0YYaIOIIMMHUCS 3HAHUSMH O CTPYKTYPHO-(PYHKIMOHAIBHOW OpraHu3aliuu
’KUBBIX CHCTEM pPa3HOT0 paHTa U MPUOOPETEHHE YMEHUMN HCHOJb30BaTh 3TH 3HAHUS B
(GbopMHpOBaHUU UHTEpPECA K ONpeeIEHHON 001acTu MpodhecCuOHATBHOM 1eATENbHOCTH,
CBSA3aHHOW ¢ OWOJNOrMeHd, Wih K BBIOOPY y4eOHOTro 3aBeJEHUS IS MPOAOTIKCHUS
OMOJIOTUYECKOTO 00pa30BaHUSI.



JlocTikenne 1enu u3ydeHus: yueOHoro mpeameta «buonorus» Ha yriayOnéHHOM
ypOBHE 00€CTeunBaeTCs peIICHUEM CIIEIYIOUX 3aa4:

OCBOCHHE OOYYaIONUMHUCSA CHUCTEMbl OHOJOTUYECKMX 3HAHWUK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHsIX, KOHIICMIUSAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W
npaBuiaxX, COCTABISIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYIO KapTUHY MHpPA; O
CTPOEHUHU, MHOTOOOPa3uu U OCOOCHHOCTSIX OMOJOTUYECKUX CUCTEM (KJIETKA, OPTaHU3M,
NOMYJISALKS, BUJl, OMOT€O01IeHO3, Onocdepa); 0 BbIIAIOMIMXCA OTKPHITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYaroImMXCsS C METOJaMH TIO3HAHHWS JKMUBOW TMPHUPOIBI:
HCCJIEIOBATEILCKUMU METOJaMU OWOJIOTHYECKUX HayK (MOJEKYJSIPHOW W KIETOYHOMN
OMoI0THH, YMOPUOJIOTUU U OMOJIOTUH PA3BUTHS, TCHETUKHU U CEJICKIINU, OMOTEXHOJIOTHH
Y CUHTETUYECKON OMOJIOTHH, TAJICOHTOJIOTHH, SKOJIOTUH ); METOJAaMH CaMOCTOSATEILHOTO
MPOBEICHUSI OMOJIOTHUECKUX HUCCIIeIOBAaHUM B JTaOOpaToOpuu 1 B pupo/ie (HalIroIeHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJNIaJicHHe  OOyYarolMMHUCS  yYMEHHUSIMU:  CaMOCTOSITEIbHO  HaXOIUTh,
aHAIM3UPOBaTh W HCMOJB30BaTh OHMOJOTUYECKYI0 HWHGOPMAIHIO; TOJIh30BATHCS
OMOJIOTUYECKOM TEPMUHOJOTMENH U CUMBOJMKOH; YCTAaHAaBIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJIOTHH U COIMATBHO-I)KOHOMHUYCCKUMHU U SKOJOTHUECKUMH MPoOIeMaMu
YeJIOBEUECTBA;, OIICHUBATH ITOCIICICTBHS CBOCH JEATEIBHOCTH I10 OTHOIICHHIO K
OKpY>KaloIen MPUPOTHON cpesie, COOCTBEHHOMY 3JI0POBBIO U 3I0POBBIO OKPYIKAIOIINUX
mofel; OOOCHOBBIBATH U COOJNIOATh Mepbl MPOMUIAKTUKH  HMHQPEKIIMOHHBIX
3a00JieBaHUM, TMpaBuja TMOBEJACHUS B TpuUpojae U obecredeHuss Oe30MaCHOCTH
COOCTBCHHOM JKM3HEACITCIIbHOCTH B YPE3BBIYAMHBIX CHUTYalHMsIX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAyYHBIC OTKDPBITUS B
001acTH OMOJIOTHH;

pa3BUTHE Yy OOYYaIONIUXCS HHTEIICKTYAIbHBIX UM TBOPYECKHUX CIIOCOOHOCTEH B
mpolecce  3HAKOMCTBAa C  BBIJAIOMIMMHUCS ~ OTKPBITUSAMH M COBPEMEHHBIMH
UCCJICIOBAaHUSIMH B OHWOJIOTMH, pEIIaeMBIMH €0 MpOOJeMaMH, METOIOJIOTHEH
OMOJIOTUYECKOTO MCCIIEIOBaHUSI, TPOBEACHHS OSKCIEPUMEHTAIBHBIX HCCIEIOBaHUM,
perieHus OWOJIOTMYECKUX 3a/lady, MOJACIUPOBaHUS OUOJIOTHYECKUX OOBEKTOB U
MIPOIIECCOB;

BOCITUTAHUE Y 00YYarONIUXCsl ICHHOCTHOTO OTHOIICHUS K YKHUBOU MPUPOJIC B IIETIOM
U K OTACIbHBIM €€ oOBeKTaM U SBICHHUAM; (OPMHUPOBAHUE HSKOJOTUUYECKOH,
TeHETUYECKOW TPaMOTHOCTH, OOIEW KyJbTYypbl MOBEIEHUS B MPUPOJE; MHTETpalluu
€CTECTBEHHO-HAYYHBIX 3HAHU;

prUOOpETCHHUE o0yJaronuMucs KOMITETEHTHOCTH B panoHaTbHOM
MIPUPOIOTNIOIL30BaHNH (COOJIO/ICHNE TIPABMII TOBEIACHUS B TPHPOJAC, OXPaHbl BHJIOB,
AKOCUCTEM, OUOC(hEephl), COXpAaHEHUH COOCTBEHHOTO 3/I0POBbS U 3J0POBbS OKPY>KAIOIIHUX
moner (coOmroneHuss Mep NMpodUIaKTUKU 3a00JIeBaHUM, o0ecleueHrue Oe30MacHOCTH



KU3ZHEICATCIIbHOCTH B UPE3BBIYANHBIX CHUTYyaIlUsX NPUPOAHOTO M TEXHOTECHHOTO
XapakTepa) Ha OCHOBE MWCHOJb30BAHMSI OHOJOTHYECKUX 3HAHUW W YMEHUU B
MMOBCEIHEBHOM KU3HU;

CO3/IaHH€ YCIOBHUM JUIsI OCO3HAHHOTO BbIOOpa 0OyYarOMIMMHUCS MHAWBHILYAIbHOM
o0Opa3oBaresnbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETyIOLEMY
npo(ecCHOHaNBbHOMY CAMOOIPEAENIEHNI0, B COOTBETCTBHUM C HWHAMBUAYaJIbHBIMU
HMHTEpEeCcaMU U MOTPEOHOCTAMHU PETUOHA.

Oo111ee YuCio YacoB, OTBEICHHBIX HAa U3yUeHUE OMOJIOTUH Ha YIIIyOJIEHHOM YPOBHE
cpennero obmiero oopazoBanus, coctasisieT 204 aca: B 10 kiacce — 102 gaca (3 gaca B
Heneno), B 11 kinacce — 102 yaca (3 gaca B HeIeINIO).

OT16op opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB O0OydeHHs] OUOJOTUM
OCYIIECTBIISIETCS C Y4€TOM CHEUU(PUKH €ro CoJep)KaHds W HaIpaBICHHOCTH Ha
OpOAODKEHHE  OMOJIOTMYECKOro  OOpa3oBaHMs B OpraHM3alMsaX  CPEAHEro
po¢heCCUOHAILHOTO U BBICIIETO 00pa3oBaHUs.

OO0s3aTeNbHBIM YCIIOBUEM MpU OOYyYEHHH OHMOJIOTMM Ha YIUIyOJIEHHOM YpOBHE
ABIIICTCS TPOBEACHUE JA0OPAaTOPHBIX U TMpakTU4Yeckux pabor. Takxke ydactue
o0ydJaronmxcsi B BBIMOJHEHUW TPOCKTHBIX W Y4eOHO-HMCCIEAOBATENbCKUX padoT,
TEMaTHhKa KOTOPBIX OMpPENesIeTCS YYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX yCIOBHIA.



COJEPKXAHUE OBYUYEHUA
10 KJIACC

CopnepxaHue MpOrpaMMbl, BBIJIEJIEHHOE KYpCUBOM, HE BXOIUT B IPOBEPKY
rocyJiapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buoJiorusi Kak HayKa

CoBpemeHHass Ouonorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS
ouonorun. buonornueckue Hayku U uzydaemble UMH npoOiembl. DyHaamMeHTaIbHbIE,
MPUKJIAJHbIE U TOUCKOBBIE HAYYHbIE UCCIIEJOBAHUS B OMOJIOTHH.

3nauenue Ouonornun B (HOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBs3anHble ¢ Ouonorueil. 3HadeHHe OHOJOTHH B
[PAKTUYECKOM  JCATEIbHOCTU  YEJOBEKAa:  MEIUIMHE, CEJIbCKOM  XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOJIBI.

JdeMoHcTpauuu

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
l'apsei, I'. Mennens, B. U. Bepnanckuu, U. I1. IlaBnos, U. . Meunukos, H. U.
Bagsunos, H. B. Tumodees-Pecosckuii, /x. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupt u cxembl: «CBsi3b OWONOTMM C JpyrMMH Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. ZKuBble cuCTEMbI U X H3yYeHHE

XKuBble cuctembl Kak mpeaMeT u3yudeHus 6uonoruu. CBOWCTBA JKUBBIX CHCTEM:
€IUHCTBO XMMMYECKOIO COCTaBa, IWCKPETHOCTb U LEIOCTHOCTb, CJIOXHOCTh H
YIIOPSIAOYEHHOCTD CTPYKTYDBI, OTKPBITOCTb, CaMOOpraHu3aLys,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHYUBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHU3alMU KUBBIX CUCTEM: MOJIEKYJISPHBIM, KICTOYHBIA, TKAHEBBIM,
OPTraHU3MEHHBIM, TMOMYJISIITUOHHO-BUIOBON, 3KOCUCTEMHBIH (OMOTE€OIeHOTUYECKUH),
ounocdepusbiii. Ilponeccel, npoucxoAsime B *KUBbIX cucTeMax. OCHOBHbIE MpPU3HAKU
xuBoro. JKusHp kak (opma cyuiecTBoBaHusa MmaTepuu. Hayku, u3ydarommue >KUBbIE
CUCTEMBI Ha Pa3HBIX YPOBHAX OPraHU3aLIUM.

N3ydyenue »xuBbIX cHCTeM. Mertoabl Ouonormueckoi Hayku. HaOmrogenwue,
U3MEPEHUE, DKCIIEPUMEHT, CHUCTEMAaTh3alus, MeraaHanu3. lloHsATHe O 3aBUCUMOHN H
HE3aBUCUMOMN nepeMeHHoM. [limanupoBanue skcnepumenta. IlocraHoBKa M NpoBepka
runotre3. HyneBas rumnores3a. [lonsitue BBIOOpKM U €€ JOCTOBEpHOCTH. Pazbpoc B
Ouonornueckux JaHHbIX. OLlEHKa JOCTOBEPHOCTH TOJYYEHHBIX pe3yJbTaToB.
[IprunHBI UCKAKEHUS PE3YNBTATOB dKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIE MPU3HAKH KU3HWY», « BHOIOrMUecKe CUCTEMBDY,
«CBoiicTBa KUBOW MaTepum», « YpPOBHU OpraHU3alMU KUBOU mpupoasdy, «CTpoeHue



KUBOTHOM KieTkn», «TkaHuW KUBOTHBIX», «CHCTEMBI OPraHoOB YEJIIOBEYECKOIO
opranusmay, «buoreorenos», «buochepa», «MeToabl U3yUEHUS KUBOU TPUPOIBI».

O6opynoBanue: J1abopaTropHOEe OO0OpPYAOBAaHWE I TPOBEIACHUS HAOIIOICHUH,
U3MEPEHUN, IKCTIEPUMEHTOB.

IIpakTnyeckas padora «/crnonap30BaHHE Pa3IUYHBIX METONOB MPU U3YUEHHUH
YKUBBIX CHCTEM).

Tema 3. buoJsiorust KieTku

Krnerka — cTpykTypHO-GyHKIIMOHAIbHAS €IMHUIA >KUBOTO. McTOpHus OTKphITHA
kietku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T. lIsanu, M. Illneiinen,
P. BupxoB). OCHOBHBI€E ITOJIOKEHNS COBPEMEHHOU KIETOYHOU TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOUHOM OMOJIOTHUU: MUKPOCKOIUA, XpomaTorpadus,
anekTpodopes, METOoJ MEUEHBIX aTOMOB, Hud@epeHlHralIbHOe IIEHTPUPYrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢uxcuposanuvix Kiemox. IIEKTpPOHHAs
mukpockonus. Kougoxanonaa muxkpockonus. Bumanvnoe (npusicusnennoe) uzyuenue
KJIeMOK.

JdeMoHcTpauuu

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

Tabmunpl u cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBIA MUKPOCKOID,
«McTopus pa3BUTHSA METOI0B MUKPOCKOIIUIY.

OO0GopynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne MeTOAOB  KIETOYHOW  OHOJOTHMU
(xpomarorpadusi, s5ekrpodopes, nuddepeHunaibHoe eHTpudyruposanue, [111P)».

Tema 4. XuMudeckasi OpraHnu3anus KJIeTKU

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPaMHUKPOJIEMEHTHI. Bona n
e€ poJIb KaKk pAacTBOPUTENS, peareHTa, y4acTHE€ B CTPYKTYpUPOBAHUM KIETKH,
TEIUIOperyisaunu. MuHepalbHble BEIIeCTBAa KJIETKH, UX OHojoruueckas poib. Poib
KAaTHOHOB Y AaHHMOHOB B KJIETKE.

Opranunyeckne BeHlecTBa KJIETKH. buonormyeckue mnoiumepsl.  benku.
AMUHOKHUCIIOTHBIH cocTaB OenkoB. CTpyKTypel OenkoBOM MoJiekyibl. [lepBuyHas
CTpYKTypa Oelika, NenTUAHAs CBsI3b. BTOprYHas, TpeTHUUHas1, YeTBEPTUYHAS CTPYKTYPBHI.
Henarypanus. CBorictBa 6enkoB. Knaccudukanus 6enkoB. buonorndyeckue GhyHKIIMU
6enkoB. [Ipuonsi.

VYrieBoapl. MoHOCaxapuabl, IHCAXapUAbl, OJUTOCAXapHIbl M IOJHCAXaAPUIBL.
OO0t maH cTpoeHus: U (PU3MKO-XMMHYECKUE CBOMCTBA yriieBoj0B. buonornueckue
(GyHKLIHU yTIEBOAOB.

Jlumuaet. Tuppodunbao-ruapodoOHbie cBoiicTBa. Knaccudukarus munumos.
Tpurnuuepunsl, ¢pochonunuabl, BOCKU, crepoubl. buonornyeckue QyHKIUU



munuaoB. OOmue CBOWCTBA OMOJOTUYECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO03aMbIKAHHIO, MTOTYTPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JITHK wm PHK. CrpoeHune HyKIEHMHOBBIX KHUCIOT.
Hyxneorunpl. [punun kommiementapHoctu. [Ipasuio Yapradda. Crpykrypa JJTHK —
nBoiHas crupanb. Mectonaxoxaenue u 6uonornyeckue pynkuun JHK. Bugsr PHK.
Oyukuun PHK B knetke.

Ctpoenue wmosekyiabsl AT®. Makpospruueckue cBsisu B Mojekyine ATO.
buonornueckne Qynkuuun AT®. BoccraHoBieHHBIE MEPEHOCYUKU, WX (YHKIUU B
Kietke. /[pyeue uyxneoszuompughocghamor (HT®D). CexBennpoBanue JIHK. Memoow:
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHast OuWoJOTHsS: OMOXMMUYECKHE W OHOPU3NUECKHE HCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPBI OMOMOJIEKyY1. Moodenuposanue cmpykmypbl u
@yHKyull duomonekyn u ux Kommniexkcos. Komnwvromepmuwviti Ousaiin u opeaHuyecKull
CcuHmMe3 OUOMONEKYL U UX HENPUPOOHBIX AHAT0208.

JleMoHCcTpaMU

[Toptpersr: JI. [lonunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinn, O.
Coanrep, C. IIpy3unep.

Huarpammbl: «PacnpeneneHne XUMUYECKUX DJIEMEHTOB B HEXUBOW MpPUPOJIEY,
«PacnpeneneHne XMuMUYECKHUX 3JIEMEHTOB B )KUBOU IIPUPOIEH.

Tabmuuer u cxemsl: «llepuommueckass TabmUIAa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEeKyJbl BOIb», «BelectBa B coctaBe opraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€nKOoBOM MoyeKkyJb, «CTpoeHHEe MOJIEKYJ
yIieBoAoB», «CTpoeHue MOJeKya JUMUA0BY», «HyknenHoBble KUCIOTh), «CTpoeHue
MouieKyJibl ATD».

OO6opyoBaHue: XUMUYECKas ITOCyAa U 000py0BaHUE.

JlabopaTtopunasi pabdora «OOHapykeHHE OCIKOB C TMOMOIIBIO Ka4eCTBEHHBIX
peaKuuiny.

JlabopaTtopnasi paGora «VccienoBanrue HyKJIC€MHOBBIX KUCIIOT, BbIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema S. CTpoenue u GyHKIIUM KJIETKH

Tunel KIETOK: JyKapuoTHUecKass W [pokapuoTuueckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHUS KIETKU.

CtpoeHne MPOKapUOTUYECKOW KJeTKU. KieTouHas cTeHka OakTepwii W apxei.
OcoOeHHOCTH CTpOEHUS TeTepOTPO(HOIN U aBTOTPO(DHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib IPOKapUOT B OMOIEHO3aX.

Crpoenue u (yHKIMOHMpPOBAHHE 3yKapHoTHdeckoi kieTku. [lmazmarmueckas
MeMOpana (masmaiemma). CTpykTypa IDla3MaTHdecko MemOpaHbl. TpaHCmopT
BEILIECTB 4Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: macCuBHbIA (Auddys3us, obOieryéHHas
muddy3ust), akTUBHBINA (MIEPBUYHBIM U BTOPUYHBIA aKTUBHBIM TPAHCIIOPT).



[Monmynponumiaemocts MemMOpanbl. PaGoTa HaTpuii-kanueBoro Hacoca. OHAOIUTO3:
NUHOIMTO3, (aromuTo3. Ox3ouuto3. Knerounas crenka. Crtpykrypa U GyHKUUU
KJIETOYHOW CTEHKHU pacTeHH, rpruOoB.

[uromnasma. Iluto3ons. Ilutockener. JIBuxkeHue muTormiazMbl. OpraHouabl
kjeTku. OgHoMeMOpaHHbIE OpraHOMJIbI KJIETKU: sHAomasmaTtudeckas cetb (DIIC),
annapat [onpku, JM30COMBI, HMX CTpoeHMe U (QyHkuuu. B3aumocBs3b
OTHOMEMOpaHHBIX OpPraHouaoB KieTKu. CTpoeHue TpaHyJISIPHOTO PETUKYIyMa.
Mexanuzm Hanpasnenus 6enxkos 6 JIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['nmajgkuii (arpaHyssipHBINA) 3HIOMIA3MATUYECKHA PETUKYITYM.
CekperopHast ¢yHkius amnmapara [onbmxu. Moougukayus 6enxoe 6 annapame
Tonvoorcu. Copmuposka 6enxoe 6 annapame I onv0xcu. TpaHCTIOPT BEIIECTB B KJIETKE.
Bakyoun pacturenbHbix KieTok. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/IbI KJIETKU: MUTOXOHJIPUH, TJIACTU/IBI.
IIpoucxoorcoenue mumoxonoputi u naacmuo. Cumbuocenesz (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenrie U GyHKIIMM MUTOXOHJIpUN U 1uiacTu. [lepBuuHbie, BTOpUYHbIC
U CJIOKHBIE TIACTUABI (POTOCUHTE3UPYIOUINX 3YKAPUOT. XJIOPOIIIACThI, XPOMOILIACTHI,
JICUKOILIACTBI BBICIIUX PACTECHHM.

HememOpanubsie opranouansl kietku CTpoeHue W (YyHKIMM HEeMEeMOpaHHBIX
OpraHouJ10B KjieTku. Pudbocomsl. Ilpomescymounsvie gpunamenmsi. MUKpopuiaMeHTHI.
Axmunosvle Mmukpoguramenmol. MplllIeUHbIE KIETKU. AKmMuHO8ble KOMNOHEHNbl
Hemblueunwvix kiemok. Mukpotpybouku. Kierounbiii nieHTp. CTpoeHHE M JIBH)KCHHE
KTYTUKOB M pecHHYeK. MukporpyObouku mutorasmel. LleHTtpuons. beaxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompybouxamu. Momopuvie oenxu.

Anpo. OOonoyka siApa, XpOMAaTHH, KapuoIUia3Mma, SJPBIILKH, UX CTPOCHUE H
bynkuun. SnepHbiii  OenkoBbIM  MaTpuKc. I[IpocTpaHCTBEHHOE PACMOJIOKEHUE
XpOMOCOM B UHTEp(a3zHOM sizipe. Jyxpomamun u 2cemepoxpomamur. benku xpomaTuHa
— TUCTOHBIL. JuHamuka si0epHou 000104KU 6 Mumo3se. H0ephbviti mpancnopm.

Kinerounsle BkimoueHus. CpaBHUTEIbHAS XAPAKTEPUCTUKA KJIETOK 3YKAPUOT
(pacTUTENBHOM, KUBOTHOU, TPUOHOI).

JdeMoHcTpanuu

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuiel u  cxembl: «CTpoeHHE DJYKApUOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM KIIeTKN», «CTpOEHUE PACTUTENBLHON KIETKN», «CTpOCHHE MUTOXOHIPUI,
«SAnpo», «CTpoeHne MPOKApUOTUUECKOMN KIETKI.

O6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPaCTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepUAIbHBIX KJIETOK.

JlaGopaTopHnasi padora «/3ydueHue cTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «3yueHne CBONCTB KJIIETOUHOI MEMOPAHbBD».



JlabopatopHass paGora «lcciaenoBanue IIa3MoiM3a M JEIJIa3MOJM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue ABMKEHMS IIUTOIIA3Mbl B PACTHTEIBHBIX
KJIETKaX.

Tema 6. O0OMeH BeliecTB U MpeBpallleHUe JHEPTUM B KJIeTKe

AccuMWIALMS U TUCCUMUIISILMS — JIBE€ CTOPOHBI MeTabosm3ma. Tumbsl oOMeHa
BEIIIECTB: AaBTOTPO(HBIA M TETEPOTPO(HBIA. YYacTHe KHUCTOpoAa B OOMEHHBIX
npoiieccax. DHepreTuyeckoe odecrneueHue kieTku: npeppaiieHue AT® B 0OMEHHBIX
npoiieccax. @DOepMEHTATHBHBIM XapakTep peakiuil KJIETOYHOro MeTadoJm3Mma.
®depMeHTHI, UX CTPOCHHE, CBOWCTBA U MexaHU3M aerctBua. Kopepmentsl. OTnnyms
(bepMEHTOB OT HEOpPraHWYEeCKUX KaTaau3aTopoB. benku-akTuBatopel U OeNKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMH OT Pa3IM4HbIX
¢hakTOpOB.

[lepBuuHBIM CHUHTE3 OpPraHUYECKUMX BEIIECTB B  KieTke. POTOCUHTES.
AHOKCcucenHbIll U OKcuceHHvlll omocunmes vy oaxkmeputi. Ceemocobuparowue
nuUeMeHmsbl U NUSMEeHMbl PeakyuoHHo2o yeHmpa. Poilb XJOpPOIUIACTOB B Ipoliecce
dorocunTe3a. CetoBass u TemMHOBas (azbl. Pomoodwixanue, Ci, Cy u CAM-munuv
gpomocunmesa. IlponyktuBHOCTh (oTOcuMHTe3a. BiusHue pa3nuyHbix (PakTOpoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHte3. PaznooOpa3ue opraHu3MOB-XeMOCUHTETUKOB: HUTPUPUIIUPYIOLIIKE
OakTepuu, JKeme300aKTepuu, CepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buael Opoxenusi. [lpoaykTsl OpokeHHs W HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’pOOHBIE  MUKPOOPTaHHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OyauTEH 0O0JIC3HEH.

ABpoOHBIE OpraHu3Mbl. JTalbl YHEPreTHYeckoro ooMeHa. IloAroToBUTEIBHBIM
stan. [ nrKonu3 — 6eCKUCIOPOAHOE PACIIECTIIEHUE TIIFOKO3bI.

buonornueckoe oxkuciIeHME, WIM KJIETOYHOE JbIXxaHue. Posib MUTOXOHIpuUN B
npoueccax Ouosnornyeckoro oxucienus. Lluxnnueckue peakuuu. OKHCIUTEIBHOE
dbochopunupoBanue. Iuepeus membpannozo epaduenma npomonos. Cunmesz ATD:
paboma npomonroi ATD-cunmasvl. IIpermyiiecTBa adpoOHOTro MyTH OOMEHa BEIIECTB
nepea aHa’poOHbIM. DP(HEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMmoHcTpanuu

[Hoptpetsr: [Jx. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutuenn, . A. 3aBap3uH.

Tabnuiel U cxembl: «POTOCUHTE3», « IHEPreTUYECKUl 0OMeH», «bruocunTe3
oenka», «CtpoeHue GpepMeHTay, «XeMOCUHTESY.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpYJOBaHUE MJiA MPUTOTOBICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPETapaToB.



JlaGoparopHasi padora «/3yueHne KaTaIMTHYECKOW aKTUBHOCTU (DEPMEHTOB (Ha
MpUMeEpPe aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopHas padora «/3yueHne pepMEeHTATUBHOTO PaCIIEIIICHHSI TEPOKCHIA
BOJIOPOJIa B PACTUTEIIBHBIX U )KUBOTHBIX KIETKAX).

JlabopatopHnasi padora «CpaBHEeHHE NPOIECCOB POTOCUHTE3A U XEMOCUHTE3A».

JlabopatopHnasi pabora «CpaBHEHHE MPOIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. HaciiencrBenHass uHgopmanus u peajau3anus e€é B KJIeTKe

Peakunn matpuuHoro cuHte3a. [IpUHIMI KOMIUIEMEHTapHOCTH B pPEaKUUAX
MaTPUYHOTO CUHTe3a. Peanu3zanus HacneacTBEeHHON nHGopMaluu. [ 'eHeTuyecKkuid Ko/,
ero ceorcrBa. Tpanckpunuusa — Matpuunbii cudTe3 PHK. [Ipuanune! Tpanckpunumn:
KOMIUIEMEHTAPHOCTh,  AHTUNAPaUICNIbHOCTh,  aCUMMETPUUHOCTh.  Co3peganue
mampuunwix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancnsuust u e€ sranbl. Yuactue TpaHcnopTtHbeix PHK B OmocunTese Oernka.
Ycnosus 6uocunTesa 6enka. Konupopanre aMuHOKHCIIOT. Pots pubocom B OMocuHTE3e
Oeka.

Cospemennvie npedcmasnenuss o cmpoenuu ceHog. OpraHuzalus reHoma y
IIPOKApPHUOT U 3YKapHOT. Perysdnus akTMBHOCTH T€HOB Y TPOKapuoT. ['unoresa onepona
(®. Kako0, XK. Mano). Monexynsipuvle Mexanuzmvl IKCHPECCUU 2€HO8 Y IVYKAPUOm.
Ponv xpomamuna 6 pezynsyuu pabomsei 2enog. Perynsanns OOMEHHBIX NPOILIECCOB B
KiieTke. Knetounslii romeocTas.

Bupycel — HekjeTouHble (OpPMBI KM3HU M OOJMratHeie mapasuthl. CTpoeHue
IPOCTBIX M CJOXHBIX BUPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusHeHHbLU YUK
JHK-cooepocawux  supycos, PHK-codepoicawux  eupycos,  baxmepuoghazos.
Obpammuas mpauckpunyus, pesepmasd, UHmezpasa.

BupycHsie 3a0oieBaHus 4enoBeka, kUBOTHBIX, pactenuid. CIIWJI, COVID-19,
COIMAJIbHBIC ¥ METUITMHCKUE TIPOOJIEMBI.

buoungopmamuka: umwmeepayus u ananuz oOoavuiux maccueos («bigdatay)
CMPYKMYPHBIX Ouonocuyeckux Oanuvix. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie pynxyuu 6erkos. Cnocodvl 00cmasKu 1eKapcms.

JdeMoHncTpanuu

[Toptpetsr: H. K. Konbsnos, /1. . UBaHOBCKHI.

Tabnuiel u cxembl: «buocuHTe3 Oenka», «l'eHeTnueckuit koa», «BUpYyChD,
«bakrepuodarm.

IIpakTnueckas padora «Co3aaHue MOJIeNId BUPYCay.

Tema 8. 7/Ku3HeHHbIH HUKJ KIETKHU

Kinerounsrit 1iuki, ero nepuosl u peryisnus. Matepdasza u muto3. OcoOEHHOCTH
MpOIECCOB, MpoTekarmux B uHTepdaze. I[loaroroBka KIETKU K JEJICHUIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUN), CUHTETHUYECKUA U TMOCTCUHTETHYECKUI
(IpEeMHUTOTUYECKUI ) IEPUOIBI UHTEP(DA3BI.



Marpnunbii cunte3 JHK — permmumkanusa. Ilpunnuner perumkanmu  JIHK:
KOMIUIEMEHTAPHOCTb, TOJTYKOHCEPBATUBHBIN CUHTE3, AHTUIIAPAJUIEIBHOCTh. MeXaHu3M
permnkanuun JIHK. Xpomocomel. Ctpoenne xpomocom. Temomepsl u Tenomepasa.
XpOMOCOMHBII HabOp KIETKH — KapUOTHUIl. JMIIOWIHBIA U TaruIOWAHBIA HAOOPbI
XpoMocoM. ['oMosiornuHbIe XpOMOCOMBI. [10J10BBIE XpPOMOCOMBI.

Jenenue knetkn — Muto3. CTaguu MUATO3a M MPOUCXOIAIINE B HUX MPOLECCHI.
Tunel MuTo3a. KaprokuHes v HUTOKUHE3. bUOJIOTHYecKOe 3HaU€HUE MUTO3a.

Perymnsius MmutoTrueckoro 1ukia kieTku. [Iporpammupyemast kKiieTouHasi Tuoesb
— anonTo3.

Knerounoe sapo, XpomMocombl, (YHKIHMOHANbHAs TEeHOMUKA. Mexanuzmol
npoaughepayuu, oupgepenyuposxu, cmapernus u cubeau kiemox. «L{ugpposas knemrxay
— buoungopmamuueckue mooenu QyHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmuubr u cxembl: «KWU3HEHHBIM MUK KIETKW», «Mwutod», «CtpoeHue
xpomocom», «Perumkanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparhbl: «MHUTO3 B KIJIETKax
KOpEUIKA JTyKa».

JlabopaTtopHas padora «/3ydyeHrne XpoMOCOM Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlabopaTopHas padora «HabroneHrne MUTO3a B KJIETKaX KOHUMKA KOPEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEInapaTax)».

Tema 9. CTpoenue u GyHKIHN OPraHU3MOB

buonornyeckoe pasznooOpasue opraHu3MoB. OJHOKIETOYHbBIE, KOJOHHAJIbHbIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTU CTPOCHHSI W >KU3HENEATEIbHOCTH OJHOKJIETOYHBIX OpPTaHU3MOB.
baktepuun, apxeu, OJHOKJIETOYHbIE T'PHUOBI, OJHOKJIETOUHBIE BOJOPOCIH, JPYTHe
poTUCThI. KoJIOHHAIbHBIE OPTraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. Opranusm Kak eIuHoe 1eoe. I'omeocras.

Tkanu pacteHuil. Tunbsl pacTUTEIBHBIX TKaHEH: oOpa3oBaTelibHAs, MOKPOBHAS,
OpOBOASIIAs, OCHOBHAs, MexaHudeckas. OCOOCHHOCTH CTpOeHHUs, GYHKUUN WU
PACIIOIOKEHUS TKAHEN B OPraHaX PaCTEHUM.

TkaHu >KMBOTHBIX M 4YEJIOBEKA. THUIBI KUBOTHBIX TKAaHEH: SNUTEIUAIIbHASA,
COCIMHUTENIbHASA, MblllleyHas, HepBHass. (OCOOEHHOCTH CTpOeHHs, (QYHKIUH U
PAacMoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Oprasbl. BereraTuBHbIE U T€HEPATUBHBIE OpPraHbl pacTeHU. Opranbl U CUCTEMBI
OpPraHOB KMBOTHBIX U 4eJIOBEKa. DYHKIIMY OPTaHOB U CUCTEM OPTaHOB.

Omnopa Ttema opranu3zmoB. Kapkac pactenuid. CkeneTsl OJHOKIECTOYHBIX U
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapyHbIi1 U BHyTpeHHUl ckeneT. CTpOCHHE U THIIbI
COEIMHEHUS KOCTEM.



JIBkeHne opraHu3MoB. JIBHKEHUE OJHOKJICTOYHBIX OPTaHW3MOB: aMEOOUITHOE,
KTYTHUKOBOE, PECHUYHOE. [[BU’KEHNE MHOTOKJIETOYHBIX PACTEHHI: TPOIIU3MbI U HACTUH.
JIBuKeHre MHOTOKJIETOUHBIX JKMBOTHBIX M YEJIOBEKa: MblleuHas cucrtema. Pedrexkc.
CkeneTHbIE MBILIIBI U UX padoTa.

[Iutanue oprann3mMos. [lornomeHue BOAbI, YIJIIEKUCIOrO ra3a U MUHEPAIBbHBIX
BEILIECTB pacTeHUAMM. lIuTaHne >KMBOTHBIX. BHYTpPHUIIOJIOCTHOE W BHYTPUKIETOYHOE
nuueBapeHue. I[IuTanue MO3BOHOYHBIX KUBOTHBIX. OTAENBl MHILEBAPUTEIHLHOTO
TpakTa. [InmeBapurenbHble xenes3pl. [IuneBapuTenbHas cucTeMa 4enoBeKa.

Jlpixanue opraHu3moB. [[pixanwe pactenuid. Jlpixanue >XuBOTHBIX. J(uddysus
ra3oB 4epe3 MOBEPXHOCTh KIEeTKU. KokHoe npixaHue. JlpIxareinbHash IOBEPXHOCTD.
KabepHoe u néroyHoe apixaHue. J[pIxaHWE MO3BOHOYHBIX YXMBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE ~ YCIO)KHEHUE  CTPOCHHSI  JIETKUX  IO3BOHOYHBIX  YKHWBOTHBIX.
JlpIxaTenpHass cHCTEMa 4YeloBeKa. MeXaHW3M BEHTWIALMHM JIETKMX Yy NOTUL H
MIIEKOMUTAOUX. Perymsmus apixanus. /{pixaTenbHbie 00bEMBI.

TpaHcopT BeLIECTB Yy OpPraHu3MOB. TpaHCIIOPTHBIE CHUCTEMBI PACTCHUMU.
TpaHcropT BeIECTB y KUBOTHBIX. KpoBeHOCHas crucrtema u €€ opranbl. KpoBeHOCHas
CHUCTEMA TO3BOHOYHBIX )KMBOTHBIX U UesioBeka. Cepaie, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBooOpamieHusi. OBOJIOLUOHHBIE YCIOKHEHHUSI CTPOEHHUS KPOBEHOCHOMU
CHCTEMBI I03BOHOYHBIX KUBOTHBIX. PaboTa cepata u e€ perysiuus.

Brinenenue y oprann3moB. Beijenienue y pacreHuid. Boiaenenne y KUBOTHBIX.
CoxkpatutenbHbie Bakyosd. Opranbl Bbiaenenus. OunpTpalius, cekpenus u oopaTHoe
BCAChIBAHUE KAK MEXaHM3Mbl pabOThl OpPraHoB BbiAesneHUs. CBS3b MOJOCTU TeNa C
KPOBEHOCHOMW U BBIJIECIUTEIBHON CUCTEMaMu. Belenenue y No3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u pyHkimonupoBanue Heppona. OOpa3oBaHUEe MOYH Y
YeJoBeKa.

3amura y OpraHu3MoB. 3allliTa y OAHOKJIETOYHBIX OpraHu3MoB. Criopbl OakTepHii
Y IUCTHI MPOCTEUIINX. 3AIIUTA Y MHOTOKJIETOUHBIX pacteHuil. Kyrtukyna. Cpeacrtsa
IMACCUBHOM M XUMUYECKOM 3a1IUThl. ODUTOHIUBI.

3ammura y MHOTOKJIETOUYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3aluTa
opranusma ot 0ose3Hel. IMMyHHas cucteMa yenoBeka. KineTouHslid U ryMoOpaibHbIN
UMMYHUTET. BpokaE€HHBIN U pHOOpeTEHHBIN criennu@uueckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-ceNekTuBHOro umMmyHurera (I1. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurensHbie OTBETHI OpraHu3MOB. Posib BpOXKAEHHOIO UMMYHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxuMocCTh 1 peryssnus y opranu3mMoB. PazapaxuMocTh y OJTHOKJIETOYHBIX
opranu3MoB. Takcucel. PazpaxuMocTs 1 peryisinus y pacteHnid. PoctoBble BemecTBa
U VX 3Ha4YCHHUE.

Hepshas cuctema u pediekropHas peryisiuus y >kuBoTHbIX. HepBHas cucrema u
€€ OoT/eIbl. DBOIIOLUUOHHOE YCIOKHEHHE CTPOCHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX.



OTaenbl TOTOBHOTO MO3Ta TTO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexropHas myra.
besyciioBHbIE U yCIOBHBIE PEIIEKCHI.

['yMopanpHas peryysaius W SHAOKPUHHAS CHUCTEMA JKUBOTHBIX M YEJIOBEKA.
XKene3pl SHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI. JleiicTBrue TOpMOHOB. B3anMocBsi3b
HEPBHOMU M S3HJOKPUHHON cucteM. [ umoranamo-runoduzapHas cucrema.

JdeMoHcTpanMu

IToprper: U. I1. I1aBnos.

Tabmumbr u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE
Bojopocim», «bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pPacCTCHUIN,
«CuctemMbl OpraHoB NO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHEE CTPOCHUE HACEKOMBIX),
«Tkanu pactennii», «KopHeBble cuctemb», « CTpoeHue ctedis», « CTpoeHue JIMCTOBOM
IJIACTUHKWY, « TKaHU KUBOTHBIX», « CKelneT uenoBekay, «[IumeBapurenpHas cuctremay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay, «HepBHas cucremay, «Koxa»,
«Mpliieunass cucremay, «BpiaenurenbHas CcUCTEMa», «OHIOKPUHHAs CHCTEMAay,
«Ctpoenue Mbine», «MMmvmynurer», «KuiieuynononoctHsie», «(CxemMa NUTaHUA
pactenuinn, « KpoBeHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX», « CTPOCHHE THAPHD,
«Crpoenue mnnanapum», «BHyTpeHHee cTpoeHue HO0KIeBOro uepss», «HepBHas
cuctema peioy, «HepBHas cuctema nsarymkny, « HepBHas cucTeMa mpecMbBIKAFOIIIX S,
«Hepsnas cucrema ntuny, «HepBHas cucrema mitekonuraromnx», «HepBHas cucrema
yenoBekay, «Peduekcey.

OOGopyznoBaHue: CBETOBOM MHKPOCKOI, MHKpOIpenapaTbl OJHOKIETOYHBIX
OpPTraHU3MOB, MHKpPOIPENAPAThl TKAHEW, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU
HAaCEKOMBIX, HWIJIOKOXKWX, JKHBBIE DJK3EMIUIIPhl KOMHATHBIX pACTEHUU, TepOapuu
pPacTEeHMI pa3HbIX OTAEIOB, BIAXKHBIE IPEMAPATHI KUBOTHBIX, CKEJIETHI MIO3BOHOYHBIX,
KOJUIEKIIMU OECIO3BOHOYHBIX KUBOTHBIX, CKEJIET uYeJoBeKa, OOOpyJdoBaHUE s
JEMOHCTPAMM TOYBEHHOTO W BO3AYLIHOIO IMTaHUS PACTEHUM, paCIICIUICHHS
Kpaxmajia U OeJKOB MOJ JeHcTBUEM (EpMEHTOB, 00OPYyJOBaHUE AJIS JIEMOHCTpPALlUU
ONBITOB II0 M3MEPEHUIO >KU3HEHHOW EMKOCTH JIETKHMX, MEXAaHHW3Ma JIbIXaTeJIbHBIX
JNBH>KEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHel pacTeHHID.

JlaGoparopHasi pabora «/3ydyeHue TKaHEe )KUBOTHBIX).

JlaGopaTopHasi padora «/3yuyeHrne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. Pa3mHoKeHue ¥ pa3BUTHE OPTAaHMU3MOB

®opMbl pa3MHOKEHHUS OpPTraHW3MOB: Oecronoe (BKIIOYas BETETaTUBHOE) H
nosioBoe. Buzpl 6ecnonoro pa3sMHOKEHHUS: TOYKOBAHUE, CIIOPYJILUS, (hparMeHTaIus,
KJIOHUPOBAHHUE.

[Tonosoe pazmHoxenue. [1ooBeie KieTku, uiau rametsl. Meiio3. Ctaguu merno3sa.
[ToBenenne xpomocoM B Mmenose. KpoccuHrosep. buosiornueckuii CMbICIT MeEHO3a U
II0JIOBOIO mporecca. Meio3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.



[IpenzapoaspiieBoe pa3BuTHE. ['ameroreHe3 y >KMBOTHBIX. lI0nOBBIE XKemne3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KieTok. CrnepmaroreHe3 u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHHe W 3MOpPUOHANTBHOE  pa3BUTHE  KUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuyanbHOE pa3BUTHUE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O
Pa3BUTHH OPraHu3MoOB. Mopgoecene3s — o0na u3 2enaswvix npoodiem 3mMOpUoIocUl.
Konyenyusa mopgoeenos u mooenu mopgpozeneza. Ctaauu 3MOpHoreHe3a >KUBOTHBIX
(ma mpumepe nsarymku). Jpobrmenue. Tumbl npoOnenus. /lemepmunuposannoe u
HedepmMunHuposarHoe opooaenue. bracmyna, munet 61acmyn. OCOOCHHOCTH IPOOJICHUS
MJIEKONUTAIOIIMX. 3apOAbILIIEBbIE JTUCTKU (TacTpyJIsilius). 3aKjiajJKa OpraHOB U TKaHE!
Y3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOE BiMsIHUME YacTed Pa3BUBAIOMIETOCS 3apojibllia
(oMOpuoHaNbHAsT WHAYKIUS). 3aKiaJKa IUIaHa CTPOCHUS JKUBOTHOTO KakK pe3yJbTaT
UEPApXUYECKUX B3aUMOJICUCTBUM TeHOB. BnusHue Ha SMOpPHOHANIbHOE pPAa3BUTHE
Pa3IMYHBIX (PAaKTOPOB OKPYKAIOIIECH CPEIbI.

Poct u pa3Butue xuBoTHBIX. [TocTamOpuonanbublil iepuo. [Ipsmoe u Henpsmoe
pasButHe. PazButie ¢ MetaMop$o30M y 0€CIIO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonoruyeckoe 3HayeHUE MPSMOTO M HEMPSMOrO Pa3BUTHS, UX PACIPOCTPAHECHHE B
npupoje. Tumnsl pocta )KUBOTHBIX. DaKTOPHI peryJsIlIUK POCTa KUBOTHBIX U YEJIOBEKA.
Craguy nOCTAIMOPUOHAJILHOTO pa3BUTHUSI Y JKUBOTHBIX M 4ejoBeka. llepuojbl
OHTOTeHe3a YyenoBeka. CTapeHHe u CMepTh KaKk OMOJIOTMYECKHUE MPOIIECCHI.

PasmHOXeHne u pasButue pacteHui. ['ameropur um cropodur. Meiio3 B
KU3HEHHOM ITKIIe pacTeHuit. OOpa3oBaHue Crop B Iporiecce Meio3a. 'amerorenes y
pactennii. OMJIOJNOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BoiiHOE
OTUIOZOTBOPEHHUE Y IIBETKOBBIX pacTeHnid. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl peryJsiiid OHTOT€HE3a Y PACTEHHUI U dKUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuel m  cxembl: «BereratuBHOEe pasmMHOKeHHE», «Tumbl Oecrmoaoro
pa3MHOXEHUsD», «Pa3zMHOXKEHME XJIaMUJIOMOHAIbD», «Pa3MHOXEHUE HSBIIICHBDY,
«Pa3MHOXeHue TuaApb», «Meio3y, «Xpomocomel», «l'amerorenes», «CTpoeHue
SMIEKIIETKH M crepMaro3onaa», «OCHOBHBIE CTaauM OHTOTeHe3a», «lIpsamoe u
HenpsiMoe pa3BuTue», «Pa3zButue manckoro xyka», «Pa3Burue capanum», «Pa3putue
JATYUWKWY, «/[BOMHOE OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHUi», «CTpOEHUE CEMSH
OJHOJOJIBHBIX W JIBYAOJIbHBIX PAaCTCHUN», «KU3HEHHBIA LUK MOPCKOM KaIyCTbD»,
«KusHeHHbI TUKT MXxa», «OKW3HEHHBIM LUK NAnoOpOTHUKA», «OKU3HEHHBIN LUK
COCHBD».

OOopyoBaHKe: CBETOBOM MHKPOCKOI, MHUKpPOIpEnaparbl SHIEKIETOK U
CIIEpMAaTO30UI0B, MOJIENb « UK pa3BUTHS JTATYLIKI.



JlaGopaTopnasi pabdora «l3ydueHue CTpOEHHUS MOJIOBBIX KJIETOK HAa TOTOBBIX
MHUKPOIIPEapaTax».

IIpakTuyeckass padora «BplsIBIEHHME NPU3HAKOB CXOJACTBA 3apOAbILIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTopHasi padora «CTpoe€HHE OPTaHOB Pa3MHOKEHUS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTMka — HayKka O HACJEICTBEHHOCTM M HM3MEHYHUBOCTH
OPraHu3MoB

HcTtopusi cTaHOBIIGHUS U PA3BUTUS T'€HETHKU Kak Hayku. Paboter I'. Mennens, I
ne ®pusa, T. Moprana. Ponb 0T€4eCTBEHHBIX YUEHBIX B PA3BUTHH I€HETUKH. PaboThI
H. K. Konbnoa, H. 1. BaBunoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Odunumuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS W CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI,
aJIEJIbHBIE T€HBI, ATbTEPHATUBHBIC IPU3HAKU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
rOMO3UT0Ta, TETePO3UT0Ta, YUCTAsl JUHUS, THOPHUAbI, TeHOTUN, penotun. OCHOBHbBIE
METOJbI ~ TEHETHKH:  TUOPHUIOIIOTUYECKUHM,  IMTOJOTMYECKUN,  MOJEKYJSAPHO-
TE€HETUYECKUU.

JleMmoHCTpanun

IToptpetsl: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. BaBuios,
A. H. benozepckuit, I'. J[. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodees-
Pecosckuii.

Tabnuie! v cxembl: «MeTobl TeHETUKIWY, «CXEeMbI CKPEIINBAHUD.

JlabopaTopHnas padora «/lpo3oduia kak 00beKT TeHETUUECKUX UCCIIETOBAHUNY.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBoiii 3akoH MeHens — 3aK0H eTMHO00pa3us
rudopu 0B nepeoro nokosieHus. I[IpaBuno nomuHupoBanus. Bropoii 3akoH Menaens —
3aKOH pacUIeIIeHus TMpu3HaKoB. lluTojormueckre OCHOBBI MOHOTHOPUAHOIO
CKpelnBaHud. [ MmoTe3a 4nucToThl ramer.

AHanm3zupytomee ckpemuBanne. [[poMeXyTOUHbI XapakTep HacJeIOBaHMUS.
Pacmiennenne npu3HakoB NpH HETIOJIHOM IOMHUHUPOBAHUU.

JlurubpuaHoe ckpemmBaHue. TpeTuit 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO
HacJieJJoOBaHMsI pU3HaKoB. L{uTonornyeckue OCHOBBI IUTHOPUAHOTO CKPEIIMBAHUS.

Cueriennoe HacnefoBanue npusHakoB. Pabotsr T. Moprana. CuersieHHoe
HACJIEJOBAaHUE T€HOB, HAPYUIEHUE CUEIUIEHUS MEXIYy N€HaMH. XPOMOCOMHAasl TEOpHUs
HACJIECTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHM3M OIpENENCHUs Iona. AyTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbld W TeTeporaMeTHeii mnoJs. ['eHernyeckas
CTPYKTypa IOJOBBIX XpOMOCOM. HacienoBanne npru3HakoB, CLEIUIEHHBIX C ITOJIOM.



['eroTn kak wnenmocTHasg cucrema. llmenoTponus — MHOXKECTBEHHOE IEHCTBHUE
rea. MHOXECTBEHHBIM  ajulenu3M. B3anMonencTBue  HEauleIbHBIX  T'€HOB.
KommiemenraprocTs. Onuctas. [lonmmmepusi.

I'eHeTnuecKkuil KOHTPOJIb PAa3BUTHS PACTEHUH, )KMBOTHBIX M 4YEJIOBEKA, a TAKKE
(pU3HOJIOrMYECKUX TPOLIECCOB, MOBEACHHUS U KOTHUTUBHBIX (YHKIM. I'eHeTnueckue
MEXAHU3Mbl CUMOHMOT€HE3a, MEXAHU3Mbl B3aUMOJACUCTBUS «XO31HUH — [apa3uT» U

«XO03dUH — MI/IKpO6I/IOM)). I'eneTnueckue acHeKTHI KOHTPOJIA HW  HU3MCHCHUIA
HaCHeﬂCTBeHHOﬁ I/IH(l)OpMaI_[I/II/I B ITIOKOJICHMAX KJICTOK U OPTraHU3MOB.
JleMoHCTpanun

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

Tabmuiel 1 cxembl: «llepBbiit 1 BTOpo# 3akoHBl MeHaens», « TpeTuit 3akoH
MeHnnens», «AHaMM3Upylollee CKpelmnBaHue», «HemnomHoe moMuUHHMpOBaHHEY,
«CrerjieHHOE  HacJIeIoBaHWE TMPU3HAKOB y Apo3odmiby, «['eHeTnka momnay,
«Kapuotun  yenoseka», «Kapuorun  gpozoduiby, «Kapuotunm — OTHLBD),
«MHOX€ECTBEHHBIN ajjIein3M», « B3auMoielicTBHE TCHOBY.

OO6opyoBanue: MOJETh sl IEMOHCTPAIlMU 3aKOHOB €IMHOO0Opa3usi THOPUIOB
[IEPBOTO MOKOJICHHUS W PACIICIUIEHUs MPU3HAKOB, MOJECINb JJIsl IEMOHCTPALIMU 3aKOHA
HE3aBUCHUMOT0 HACJEIOBAHUS MPU3HAKOB, MOJENIb JI JEMOHCTPAIMU CUECIUICHHOTO
HaCJIeJJ0BaHUsI PU3HAKOB, CBETOBOM MUKPOCKOI, MUKponpenapar: «[po3odusnay.

IIpakTuyeckas  padora  «M3yueHue  pe3ysnbTaTOB  MOHOTHOPHUIHOTO
CKPEIUBAHUA Y APO30(PHITBD».

IpakTnueckasi padora «/3ydeHue pe3ybTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBDY.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeapl npu  (popmupoBaHuHM  (peHOTHIIA.
N3MmeHunBOCTh Tmpu3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHBIC NPU3HAKU. Buisl
W3MEHUYMBOCTH: HEHACIIEICTBEHHAS W HACJIEACTBEHHAS.

MoaudukanuonHass  M3MEHYHMBOCTh. Poiabp  cpenbl B (popMHpoBaHUU
MoAU(PUKALIMOHHON n3MeHunBOCcTU. HopMa peakunu npu3Haka. BapuanmoHHbI psj U
BapuainmonHas kpunas (B. Moranncen). CBoiicTBa MOAM(PUKAIIMOHHON N3MEHUYNBOCTH.

I'enoTunuueckass 3MEHYMBOCTh. CBOICTBA F€HOTUIIUYECKON M3MEHUYHBOCTH.
Buapl reHOTUITMYECKOM M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHAS.

KomOuHaTuBHAs HM3MEHYMBOCTh. Meiio3 © IOJOBOM MpollecC — OCHOBA
KOMOMHATUBHON HM3MEHYMBOCTHA. POjb KOMOMHATHUBHOW HM3MEHYMBOCTA B CO3JaHUU
TeHETUYECKOT0 Pa3HOOOpa3us B peiesiax OJHOTO BUIA.

MyTtanmoHHass HW3MEHYMBOCTb. Buapl MyTamui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W HHAYUHUPOBAHHBIE  MyTalMW.  SnepHble U
nuToIUIa3MaTuueckue Mytanuu. CoMaTH4ecKue W TOoJIOBble MyTauuu. [IpuuumHbl
BO3HUKHOBEHUSI MyTallui. MyTareHsl U UX BIWSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH



MYTallUOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKUX PAJIOB B  HACJIEACTBEHHOU
n3meHunBocty (H.W. BaBunon). BuesaepHas n3MEHUYMBOCTh U HACIIEACTBEHHOCTbD.

Onueenemuxa u NUSEHOMUKA, POJIb INUSEHEMUYECKUX PaKmopos 8 HACIe008aHUU
U UBMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanumn

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubr u  cxembl: «Buasl  u3MeHuuBOoCcTH», «MoauduxkanuoHHas
U3MEHYMBOCTH», «KOMOMHATHBHAS M3MEHUMBOCTHY», «Meio3y, «OmiogoTBOpeHUEY,
«I"enernyeckue 3a00yieBaHUs YeIOBEKa», « BUlibl MyTanuiiy.

ObopynoBaHue: KHUBbIE M TepOapHbIe SK3EMIUIAPhl KOMHATHBIX PACTECHUH,
pucyHku (potorpadum) )KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUUBOCTH.

JlabopaTtopuasi pabora «VccienoBanrue 3aKOHOMEPHOCTEH MOIUDUKAITMOHHON
M3MEeHUYMBOCTH. [IoCcTpOoeHME BapUalMOHHOTO PsAJIa U BAPUALMOHHON KPUBOW.

IIpakTuyeckass padora «Mytanuu y  Jgpo3oduiabl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. 'eneTnka 4es0BeKa

Kapuorun 4enoBeka. MexayHapoaHass @porpaMma HCCIEHOBAaHUS TE€HOMA
yejoBeka. MeToibl U3y4eHUsl TEHETUKHU YeJIOBEKA: T'e€HEaJornuyecKuid, OJIM3HEIOBbIN,
LHATOIN€HETUYECKUH, MOMYJIALMOHHO-CTATUCTUYECKHUM, MOJIEKYJISIPHO-T€HETUYECKUM.
CoBpeMEHHOE  ONpeNeNIeHHE  TEeHOTHIA:  TNOJHOTEHOMHOE  CEKBEHHMPOBAaHME,
FEHOTUNUPOBAaHUE, B TOM uuciae ¢ nomoupto [IIIP-ananu3a. HacmencrBeHnsbie
3a0oneBaHusl 4YelloBeKa. |'€HHbIE W XPOMOCOMHBIE OOJIE3HM dYeyoBeKka. boiesHu ¢
HACJICJICTBEHHON TMPEApacloiOKEHHOCThI0. 3HAUYEHHE MEIUIMHCKON TEHETUKU B
NpEeJOTBpPAlICHUM U JICUEHUM TeHeTHYeCcKuX 3a0oieBaHui uenoBeka. Meauko-
TF€HETUYECKOE KOHCYJbTHUpOBaHUE. CTBOJOBbIE KIETKH. [IOHATHE «TE€HETHYECKOTO
rpy3a». DTUYECKHUE ACTEKThl MCCIICNOBAHMA B 00JIACTU PENAKTUPOBAHHS TEHOMA H
CTBOJIOBBIX KJIETOK.

['enetnueckne (akTopbl TMOBBIIEHHOW UYYyBCTBUTEIBHOCTH YEJIOBEKAa K
GU3MYECKOMY W XHMHYECKOMY 3arpsi3HCHHIO OKpyKarolieh cpensl. ['eHeTmueckas
MPEAPACTIOIOKEHHOCTD YEIOBEKA K TATOJIOTUSIM.

JdeMoHcTpan MU

Tabmunpt u cxemsl: «Kapuotun denoBekay, «MeToapl U3yuyeHUS! T€HETUKH
yesnoBekay, «l'eHeTnyeckue 3a001eBaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBiICHUE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesexkunsi OpranHu3MoB

JlomecTuKanus v CeNeKUusl. 3apokKACHUE CeNIEKIIUU U IoOMeCTUKalnK. Yuenue H.
N. BaBunoBa o LleHTpax NpoUCXOXIEHUS U MHOr0o0Opasusi KyJbTYpHBIX PAaCTEHUHU.
Ponb cenekiuu B CO3JaHUM COPTOB PACTEHUI U MOpoJ KUBOTHBIX. CopT, mopoja,



mTaMM. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HAacleNCTBEHHOM u3meHuuBoctu H. U.
BaBuiioBa, ero 3HaueHue Il CENIEKIIMOHHON paOOTHI.

Metoapl  ceneKUMOHHOW paboThl. MCKycCTBEHHBIM OTOOpP: MAacCOBBIH U
WHIUBUyaJIbHBINA. DTanbl KOMOMHAIIMOHHOM cenieKiuu. VcnbiTanue mpou3BOoAUTENEH
10 MOTOMCTBY. OTOOP MO FEHOTHUITY C TIOMOIIIBIO OIIEHKU (PeHOTHUIIA ITOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ noMmoibio ananusa JHK.

N ckyccTBeHHBIM MyTareHes Kak MeTO/1 CEJICKIIMOHHON pa0oThl. PaguaninoHHbIi 1
XUMUYECKUN MyTareHe3 Kak MCTOYHUK MYyTalluid y KyJIbTYPHBIX (POPM OpraHHU3MOB.
Hcnonb3oBaHne TeHOMHOIO peJakTUPOBaHUsI U MeTo0B pekoMOuHaHTHbIX JIHK mis
MOJIYYEHHUSI UICXOJTHOTO MaTepHUalia JIJIsl CEJIEKIIUU.

[Tonyuenue nonuruion1oB. BHyTpuBuaoBas rudpuausanus. bauzkopoacTBeHHOe
CKpeluBanue, Wi WHOpuAuHT. HepoacTBeHHOE CKpellMBaHWE, WU ayTOPUIAMHT.
I'eTepo3uc u ero mpuuunbsl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OTnanéHHas
rubpuauzanus. Ilpeononenue Oecruiogusi MEXBHUAOBBIX THOPUAOB. JlocTKeHUS
CEJICKIIUM PACTCHUMN U JKUBOTHBIX. « 3€/1EHAS PEBOIIOYUAN.

CoxpaHeHHE U M3YyYECHHE T'€HETHYECKUX PECYpPCOB KYJBTYPHBIX PACTCHHN M HX
JTUKUX POAWYCH JJIS CO3JaHUS HOBBIX COPTOB W TUOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTYyp. M3yuenue, coxpawenue u ynpaeieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMbBICIIOBLIX — JCUBOMHBIX 8  Yeaax  VIVYUleHUs
CYUecmeyowmux U Co30aHUs HOBbIX NOpPOO, AUHUL U KpPOCCO8, 8 MOM UUcie C
NpUMEeHeHUeM COBPEMEHHbLIX Memo008 HAYUHbIX UCCIeO08aHUl, Nepedosvlx uoell u
nepcneKmuBHbIX MexHoI02UlU.

JdeMoHcTpanuu

[Toptpersr: H. U. BaBunos, Y. B. Muuypun, I'. [I. Kapneuenko, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuibl 1 cxeMbl: «lIeHTpBI MPOUCXOKACHUS U MHOTO00pPa3Usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PAIOB B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metonnl cenexiuny, «OTaanéHnas rudpuausanus», « MyTareses».

JlaGopaTopHnasi padora «/3yueHue copToB KyJbTYPHBIX PACTEHUI U MTOPO/I
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHne METO0B CEICKIIUU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUI.

Irckypeusi «OCHOBHBIE METOJIBI M IOCTUKEHUS CEJIEKIIMN PACTEHUMN U AKUBOTHBIX
(Ha CENEKIMOHHYIO CTaHIIMIO, IJIEMEHHYI0 (PepMy, COPTOUCTIHITATENIbHBIA YyUacTOK, B
TEITMYHOE XO035UCTBO, B JJAOOPATOPUIO arpOYHUBEPCUTETA UIIU HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHO10THA M CHHTETHYECKAst OMOJI0THA

OOBEKTHI, UCTIOJIB3yEeMbIe B OMOTEXHOJIOTUH, — KJIIETOYHBIC 1 TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI, WX  XapaKTepUCTUKA.  T[paguiiuoHHass  OHMOTEXHOJOTHS:
xje00neYeHne, MOyYeHHUE KUCIOMOJIOYHBIX MPOJYKTOB, BHHOIEIHE.



MuxkpoOuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOJIOTMYECKUX  TEXHOJIOTHH.
[TpousBoACTBO O€IKa, aAMUHOKUCIOT U BUTAMHHOB.

Co3aHne TEXHOJOTUA W HMHCTPYMEHTOB LEJIECHANPABICHHOIO HW3MEHEHUS H
KOHCTPYUPOBAHUSI T€HOMOB C ILEJIbI0 MOJYy4YEHUS OPraHU3MOB M UX KOMIIOHEHTOB,
COJIEpIKalX HE BCTPEUAIOIIUECS B IPUPOIe OMOCHHTETUYECKUE Ty TH.

Knerounass wnnxenepus. MeTonpl KyJnbTypbl KJIETOK M TKAaHEW pPACTEHHU U
#KUBOTHBIX. KpnoOGanku. ComaTrueckast THOpUAN3aAIUsI 1 COMAaTHUECKHUI SMOPHUOTEHE3.
Hcnonb30BaHuE TrarioOnoB B CEIEKUUU pacTeHUu. [lonyuenHue MOHOKIOHATbHLIX
anmumen. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHAILHLIX AHmMUmesl 8 MeOuyuHe.
HckyccTBeHHOE  OMIIONOTBOpPEHHE. PEKOHCTpYKUMs SWLEKIETOK M KJIOHMPOBAHHUE
KUBOTHBIX. MeETOJ TpaHCIUIAaHTAUUU SAep KIETOK. Iexnono2uu 0300poseienus,
KYIbMUBUPOBAHUA U  MUKPOKIOHANbHO20  PAZMHOICEHUSL  CENIbCKOXO3AUCNBEHHbIX
KYlbmyp.

XpoOMOCOMHAasi W TE€HHAasd WHXeHepusa. VCKYyCCTBEHHBIM CHHTE3 T€Ha |
koHCTpyupoBanue pexomOuHantHelx JIHK. Cosoanue mpanceennvix opeanuszmos.
JIOCTHKEHHUSI M IEPCIIEKTUBBI XPOMOCOMHOW M T€HHOW MHKEHEPUH. DKOJIOTMYECKUE U
ATUYECKUE NPOOJIeMbl TEHHOW MHKEHEPHH.

MenunuHckue OuorexHonoruu. Iloctrenomuas mudpoBas MmemunuHa. [ILP-
JUarHocTuka. MetaboJoMHbBIN aHAIN3, TEHOIIEHTPUUYECKHUI aHaIu3 MPOTeoMa YeJIoBeKa
JUIsl OLIEHKU COCTOSIHUSA €T0 310pOBbs. Vcrionp30BaHnE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanusi paka. 3D-OuomHxkeHepus i pa3paboTku  (QyHIaMEHTAIbHBIX OCHOB
MEIULMHCKUX TEXHOJIOTUH, CO3[JaHUSI KOMIUJIEKCHBIX TKAHEH COUYETAHUEM TEXHOJIOTMI
TpéXMEpHOro  OuompuHTHUHra W  ckapdonauHra g peuieHus  3ajad
NEPCOHAIM3UPOBAHHON MEAUIIUHBI.

Co3znaHne BEKTOPHBIX BaKIIMH C II€JIbI0 0OecTieueHNs] KOMOMHUPOBAHHOM 3aIUThI
or  Bo3Oymuteneii  OPBHU,  ycraHoBieHHe  MOJEKYJISpPHBIX  MEXaHH3MOB
¢bynkunonupoBanusi PHK-cogepskamux BHUPYCOB, BBI3BIBAIOIIMX OCO0O OMAacHbIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuupl u cxeMbl: «/Mcnoap30BaHrE MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IIPOMU3BOACTBEY, «KileTouHas nHxxenepus», «I €eHHas NHXKEHEPUSD).

JlaGopaTopHasi pabota «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckasi padora «llonyuyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

IKekypeusi  «buoTrexHoyoruss —  BaXKHEWIIAs IPOM3BOJMTENBbHAS  CUia
COBpPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TTPOU3BOICTBO)».



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O
BHNOJIOT'MX HA YPOBHE CPEJHET'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHUS
oOydJarommMMucss TMporpaMM CpeAaHero oOmero o0pa3oBaHUsS: JUYHOCTHEIE,
MeTaIpeAMETHBIE U TIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOCHMS MPOrpaMMbl IO OUOIOTUU
BBIJICJICHBI CIICTYIONINE COCTABIISIONINE: OCO3HAHUE OOYYAIOIIMMHUCS POCCHUHCKOMN
IPaXIAaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CaMOOIPENEICHUI0, Haluuyue Momusayuu K OOydeHUIO  OHOJIOTHH,
yenenanpasienHoe paszeumue BHYTPEHHHX YOEXKICHHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPAAMIMI pPa3BUTHUA OHUOIOTHYECKOTO
3HaHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH 1IEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, MPHUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO 00pA30BaHUs, HAIUYUE NPABOCOSHAHUS SKOJIOTUYECKON KYJIbTYPHI,
cnocooOHOCmU cmasums 1ENU U CTPOUTD KU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS IPOTPAMMBI 1O OMOJIOTHU TIOCTUTAIOTCS B
EAMHCTBE Y4YEOHOM U BOCHUTATEIBHOW JCSATEIBPHOCTH B COOTBETCTBHH C
TPAAULMOHHBIMUA POCCUHUCKUMU COIMOKYIBTYPHBIMU, HICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TMPUHSATHIMA B OOIIECTBE MpaBUJIAMU W HOPMAaMH
NOBEACHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXKEHUSI K 3aKOHY M IPABOIOPSAKY, YEIOBEKY TpyJa U CTaplIEMy IMOKOJEHUIO,
B3aMMHOTO YB@)XCHHS, OEPEKHOTO OTHOIICHHS] K KYJbTYPHOMY HACJICAUIO H
TpaaulUsIM MHOTOHAIIMOHAJIBHOTO Hapona Poccuiickoit depeparuu, npupoje u
OKpYXarolIen cpee.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS ydeOHOoro mpeamera «buomorus»
JIOJKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
c(hOpMHUPOBAaHHOM BHYTPEHHEH IIO3HMIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TO3UTHUBHBIX  BHYTPEHHUX  YOEXIEHHH, COOTBETCTBYIOIIMX
TPAIUIIUOHHBIM IIEHHOCTSM POCCUHCKOTO OOIIECTBA, PACIHIMPEHHUE >KU3HEHHOTO
OMbITA U ONBITA JICITEIBHOCTH B MPOLIECCE pean3alid OCHOBHBIX HANpaBICHUN
BOCIIUTATEIbHOMN AESITEILHOCTH, B TOM YHCIIE€ B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MO3UITMN 00YyJaIONIErocs Kak akTHBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPaB U 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;



TOTOBHOCTH K COBMECTHOU TBOPUECKOU JACSITEIIbHOCTH TIPU CO3JaHUH YICOHBIX
MPOEKTOB, PEHICHUH YYEOHBIX U TMO3HABATENIbHBIX 3a/1a4, BBIMNOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENENATh COOCTBEHHYIO TO3WIIMIO TIO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHUE YUYUTHIBATh B CBOMUX JEHCTBUAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIFOJICH C pa3HBIMU yOKIECHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABATEIBHBIX U HKCCIEIOBATEIBCKUX 3a7ad, YBAKHUTEIHLHOTO
OTHOILIEHUSI K MHEHHUIO ONIOHEHTOB IMpHU OOCYXIECHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKOMN TPaKIaHCKON UICHTUYHOCTH, TATPUOTU3MA,
YBAXXEHUSI K CBOEMY HapoOAy, YyBCTBa OTBETCTBEHHOCTH niepen Poaunou, ropaoctu
3a CBOM Kpal, CBOIO PomuHy, CBOM S3BIK U KYJIBTYPY, IPOLUIOE U HACTOSILIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEAUIO U MAMATHUKAM IPUPOJbI,
JNOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OWOJIOTMH, TOHUMAHHUS 3HAYCHUS OWOJIOTMM B TIO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yOekIEHHOCTh, TOTOBHOCTh K CIyXKEeHHMIO U 3ammTe (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HaHUE JIYXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOTO TTOBEICHMUSI;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHWE JUYHOTO BKJIaJa B TOCTPOCHHE YCTOWYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOMM POJIUTEIISIM, CO3JAHUIO CEMbU HAa OCHOBE
OCO3HAaHHOIO MNPUHATHS LEHHOCTEM CEMEMHOW JKU3HHU B COOTBETCTBUHU C
TpaauuusMHu Hapo10B Poccuu;

4) 3¢TeTH4eCKOr0 BOCIIMTAHHUSA :

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUIA;

NOHUMAaHHUE SMOLMOHAIIBHOTO BO3JEHCTBUS )KUBOW IPUPOJIbI U €€ IEHHOCTH;



FOTOBHOCTh K CaMOBBIPAXEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIIEHUE
IPOSIBIISATh KAUECTBA TBOPUECKON JTUYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (GOPMHUPOBAHUA KYJbTYPbl 30POBbSI W
IMOLMOHAJIBLHOIO 0JIATONOTy M

MOHUMAaHUE U peaan3alus 310pOBOTo 1 6e30macHoro oopasa *u3HH (310pOBOE
MUTaHUE, COOJIIO/ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COTAaHCUPOBAHHBIN PeXUM
3aHATHH W OTAbIXa, peryisapHas (uU3MYecKas aKTUBHOCThH), OEpPEKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (pu3mdeckomMy u
MICUXWYECKOMY 3/10POBBIO;

MNOHMMAHUE LEHHOCTH TMPaBWI HWHIWBUAYAJIBHOTO UM  KOJUIEKTUBHOIO
0€30MacHOro MOBEJECHUS B CUTYAIIMSIX, YTPOKAIOIINUX 3J0OPOBbIO U KU3HU JIOJIEH;

OCO3HAHUE TIOCIICJCTBUNA U HEMPUSATHS BPEIHBIX MPUBBIYCK (YHOTpeOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYHy, OCO3HAHHWE IIEHHOCTH MAacTepCTBa, TPY0Jto0ue;
TOTOBHOCTh K AKTUBHOM JESTEIBHOCTH TEXHOJOTUYECKOW U COLMAIBHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIMUPOBATh, MIAHUPOBATH U CAMOCTOSATEIHHO

BBITIOJIHSTH TaKYyIO JIEATEIbHOCTD;

WHTEPEC K Pa3IudHbIM chepam Tmpo]ecCHOHATBEHON NESITEIbHOCTH, YMEHHE
coBepuIaTh OCO3HAaHHBIM BbIOOp Oyaymiel mnpodeccud U peann30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

FOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CcaMOOOpa3oBaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) IKOJIOTrHYE€CKOT0 BOCIIUTAHMS:

HKOJIOTUYECKH 11€1eCO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS OJKOJOTMYECKOW KYJIbTYphl: TPHOOPETCHHE OIbITa
IUJAHUPOBAHMUS TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX TOCHEACTBUNA IS
OKPYXaroUIen Cpeibl;

OCO3HaHHWE TI00aTBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIEeM M IMyTed X
pelIeHus;

CIIOCOOHOCTH MUCTOBL30BATh MPHOOPETaeMbIC TIPH M3YyUYEHUN OMOJIOTUY 3HAHUS
M YMEHUS TpU  peuieHud mpobsieM, CBSI3aHHBIX C  palMOHAJIbHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOICHME  MpaBWUJ  TMOBEACHUS B IPUPOJE,
HalnpaBJICHHBIX HA COXPAaHCHUE PABHOBECUA B DJKOCHCTEMAX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HENIPUATHUE NEHCTBUM, IPUHOCIIUX BPEI OKPYKAIOLIEH IPUPOIHON
cpene, yMEHUE MPOTHO3UPOBATH HEOJArONMPHUSATHBIE SKOJOTMYECKHE IMOCIEACTBUS
MPEANPUHUMAEMBIX IEUCTBUN U TPEIOTBPAILATD UX;



HaJIMyue Pa3BUTOTO HKOJOTHUUYECKOTO MBIIUICHUS, IKOJOTUYECKON KYIbTYpHI,
OmbITa NEATEIbHOCTH AKOJIOTUYECKON HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJACTBOBAaTbCS MMM B ITO3HABATEIbHOW, KOMMYHUKATUBHOM M COLUAIIBHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOUN JESITEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJICHHOCTH,;

8) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKHW W OOLIECTBEHHOM MPAKTUKHU, OCHOBAHHOTO HA JUAOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTA B MIOJIMKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UYMTATEIIbCKOM KYJIbTYpbl KakK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIFOAbMU U MTO3HAHUS MUPA;

NOHUMaHUE CcheuupuKkn OHOJOTUM KaK HayKH, OCO3HaHUs €€ pOJu B
(GbOopMHpPOBAHUM PALMOHATBHOTO HAYYHOTO MBILIUICHHS, CO3JaHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIEeM MHUPE KaK O €IWHCTBE MPUPOJBI, YEIOBEKA U
oOmiecTBa, B TO3HAHWUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOJIemM
COXpPaHEHUS IPUPOTHOTO PABHOBECHS;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHMU JJIi COBPEMEHHON NMBWIM3ALUU:
obOecrieueHrsT HOBOTO YPOBHS Pa3BUTHS MEAMIIMHBI, CO3JaHHE TMEPCIEKTHBHBIX
OMOTEXHOJIOTHA, CIIOCOOHBIX  peliaTh  PEeCypcHbIe  MPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEH BBIXOAA M3 TJIOOAIBHBIX IKOJOTHUYECKUX MPOOIeM U
obecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PallMOHAIBHOMY
HCIIOJIBL30BAaHUIO TIPUPOJIHBIX PECypcoB U (OPMUPOBAHUIO HOBBIX CTAaH/IAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYECHUU OHOJIOTMYECKUX 3HAHUM B IEIAX
MOBBIIIIEHUS OOIIEeN KYJbTYphl, €CTECTBEHHO-HAyYHOM TPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PyHKUHMOHAIBHOW IPaMOTHOCTH oOOydarommxcs, GopMupyeMoi
MIPU U3YUYE€HUU OUOJIOTUH;

MNOHMMAHHUE CYIIHOCTH METOAOB MO3HAHMUSI, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIOJb30BaTh TOJIy4aeMble 3HAHWUS JUIsl aHalu3a |
OOBSCHEHHSI SBJICHUM OKPY’KAIOIIETO MUPA M MPOUCXOISIINX B HEM M3MEHEHUH,
YMEHHE JieJlaTb OOOCHOBAHHBIE 3aKJIIOUEHHUS] Ha OCHOBE HAy4yHBIX (AKTOB H
MMEIOIIUXCS JAHHBIX C LEJbI0 MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJIb30BaTh OWOJOTHYECKUE 3HAHUS IS
perieHus mpooJieM B pealbHBIX JKU3HEHHBIX CUTYAITUsX;

OCO3HAHHE I[IEHHOCTU HAy4YHOW [ESITENbHOCTH, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIIE;

FOTOBHOCTh W CHOCOOHOCTH K  HENPEPHIBHOMY  O0Opa3oBaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TOJYYCHHIO HOBBIX 3HaHUM MO OWOJOTUU B
COOTBETCTBHUH C KU3HECHHBIMU MOTPEOHOCTSIMHU.



METAIIPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yJIbTaThl OCBOEHUS yueOHoro mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMbIE I8  (OPMHUPOBAHMUS MHUPOBO33PECHHUS OOYyYaIOIIUXCS
MEXIMCIUIUIMHAPHBIC (MEXKIIPEAMETHBIE) OOIICHAYUHbIE TOHATHS, OTpakarollue
I[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa M CHEUU(PUKY METOJIOB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs, SIBIECHUE, IPOIIeCC,
CUCTEMa, HAay4HbIH (DAKT, TPHUHIIUM, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
ucclieIoBaHre, HaOII0IeHe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTUE); YHUBEPCATbHBIC
y4eOHbIe JIeUCTBUA (TTO3HABaTeJbHbIC, KOMMYHHMKATUBHBIC, PETYyJISITUBHbBIC),
obecrneunBaronre GopMupoBaHue (PyHKIIMOHATLHON TPAaMOTHOCTH M COIIMAILHOMN
KOMIIETCHIIMM ~ OOYyYaloluXCsi; CIHOCOOHOCTh  OOYyYalolUXCs — HMCIOJIb30BaTh
OCBOCHHBIC MEXIHUCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS U YHUBEPCAIbHBIE
y4eOHbIC IEUCTBUS B TO3HABATEILHON U COIMANIbHON MPAKTHKE.

B pe3ynbTaTte nzyueHusi OMOJOTHH Ha YPOBHE CPEAHETO 00IIEro 00pa3oBaHus
y oOyuatomerocs OyayT cpoOpMUpPOBaHBI IO3HABATENbHBIE YHUBEpCAJIbHBIC
y4eOHbIE JIeWCTBUS, KOMMYHHUKATHUBHBIE YHUBEpCaJbHBIE Yy4eOHBIE EHCTBUSI,
peryJISTUBHBIE YHUBEPCAJIbHbIC yUeOHbIE ICHCTBUSI, COBMECTHAS JEATEIbHOCTD.

MertanpenMeTHbie pe3yabTaThl OCBOEHHUS MPOrpaMMbl CpeIHEro oOIIero
00pa3oBaHuUs JOJDKHBI OTPAXKaTh:

OBaageHne YHHBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEeJIbHBIMH
NEeUCTBUSIMMU:

1) 6a30Bble JJOoruYecKue aeiicTBUS:

CaMOCTOATENFHO  (OPMYJIMPOBATh U aKTYalM3WpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TP OCBOCHUW 3HAHUK NPUEMBI JIOTHYSCKOTO MBIIIJICHUS
(amanm3a, cUHTE3a, CpaBHEHUS, KiacCH(pUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHSTHH (BBIACIATh UX XapaKTEpHBbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ONPENCNISATh IENH JEATCIIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTH PE3yJIbTaThl JEATEIbHOCTH C TTIOCTABJICHHBIMHU LIEJISIMU;

UCITI0JIb30BaTh OMOJIOTMYECKHUE MOHATUS 17151 00bSICHEHHS (AKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pacCyXneHus (MHIAYKTUBHBIE, JEAYKTHUBHBIC, TIO
aQHAJIOTHH), BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PpaccMaTPUBACMbBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI U 3AKIFOUCHUS;

MPUMEHATh CXEMHO-MO/IEIbHBIE CPEICTBA JJIS MTPEICTABIICHHS CYIIIECTBEHHBIX
CBS3¢ M OTHONIICHUH B HM3y4aeMbIX OHMOJOTHMUYECKHX OOBEKTaxX, a TaKkKe
MPOTUBOPEYHMI pPAa3HOTO POJA, BBIABICHHBIX B Pa3IMYHBIX HH(POPMAITMOHHBIX
HMCTOYHHKAX;



pa3pabaThIBaTh IJIaH PELICHHsI MPOOIEMbI C YIETOM aHAIN3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JACSITEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
1eJISIM, OLICHUBATh PUCKH MOCIIEACTBUN J1eATEILHOCTH;

KOOPAMHHUPOBATH U BBITIOJIHATE PA0OTY B YCIOBUSAX PEATbHOTO, BUPTYAIbHOTO
¥ KOMOMHHPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHUE IIPU PELICHNUH KU3HEHHBIX IPOOIIEM.

2) 60a3oBbl€e HCCIeI0BaTEILCKUE TeHCTBHSI:

BJIa/IETh HaBBIKAMH y4€OHO-UCCIIEIOBATENBCKOM U MPOSKTHON JIEATEIbHOCTH,
HaBBIKAMU  paspemieHuss npobjeM, CIOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
pa3IMYHBIX METOJOB MTO3HAHUS;

UCTOJb30BaTh pPa3IUYyHble BUIBI JCSITEIBHOCTH IO MOJYyYEHHIO HOBOTO
3HaHUA, €r0 HHTEpHpeTanuy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Y4EOHBIX
CUTYyalMsIX, B TOM YHCJIE TPU CO3JaHUH YYEOHBIX M COLIMATIbHBIX POEKTOB;

(opMHpOBaTh HAYYHBIN THUIT MBILIUICHUS, BIaI€Th HAYYHON TEPMHHOJIOTHEH,
KIIIOYEBBIMU MTOHITHSIMHA U METOJIaMU;

CTaBUTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 0Opa3oBaTEIbHOMN
NESITEIIbHOCTH U )KU3HEHHBIX CUTYAlIHAX;

BBISIBJISITH TPUYMHHO-CIEJCTBEHHBIE CBA3M M aKTyaJU3UpOBaTh 3ajadvy,
BBIJIBUTaTh TUIIOTE3Y €€ PeIIeHus, HAXOAUTh apTYMEHTHI [T J0Ka3aTebCTBA CBOUX
YTBEPKJICHH, 33/1aBaTh MTapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh IIOJIy4eHHBbIE B XOJE pEIIeHUs 3aJaydl  pe3yJIbTaThl,
KPUTHUYECKH OLEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTb OIEHKY HOBBIM CHUTYyallUsM, OLIEHUBaThb NPUOOPETEHHBIN OIIBIT,

OCYILIECTBIIATH LIEJICHANPABICHHBIN MMOUCK MEPEHOCa CPENICTB U CIIOCOOOB
JeMCTBUS B PO(HECCHOHAIBHYIO CPEY;

YMETh MIEPEHOCUTDh 3HAHMS B MIO3HABATENbHYIO U MPAKTHUUECKYIO 00JIaCTH
KU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBbIE WJEH, MPEAjaraTh OpUTHHAJIbHBIC MOAXOIbl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIIUE aJIbTEPHATUBHBIE PEIICHNUS.

3) padora c unpopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX WHPOpMAIUU (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM  JHUTEepaType, OHOJOTMYECKHX CJOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHAJIM3UPOBATH
MH(QOPMALIMIO Pa3IMYHBIX BUJOB U (DOPM MpEACTaBICHUS, KPUTHUECKU OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;



(bopMyIHUpoBaTh 3aMpoChl U MPUMEHSITHh Pa3IMYHbIE METOJbI MPH MOUCKE U
oTbope Omosioruyeckor MHQpopMaIuu, He0OXOAUMOMN ISl BBITIOJIHEHUS YUYEOHBIX
3ajady;

NpUOOpeTaTh OMBIT HCIOIB30BAaHUS HH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3ITMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMPATh  ONTHUMANbHYIO  (GOpMYy  MpEACTaBICHUS
Ouonoruueckoi HHPopmaIuu (Cxembl, rpaduku, AUarpamMmbl, TaOIHIIbI, PUCYHKH U
pyroe);

UCIIOJIb30BAaTh HAYUYHBIM S3bIK B KauecTBE CpeAcTBa Mpu padoTe ¢
Ouonornueckor uH(pOpMalMe: TPUMEHATh XUMHYECKUEe, (u3nueckue u
MaTeMaTUYECKHEe 3HAKU M CUMBOJIbI, (OpMYJibl, aO0peBUATYpPY, HOMEHKJIATYPY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPENICTBA
HaTJISIHOCTH;

BIAJCTh  HaBBIKAMU  pACllO3HABaHWS W 3alUThl  WHOOpMAaIH,
MH(}OpPMAIMOHHOW 0€301aCHOCTH JTUYHOCTH.

Ogi1aieHHe YHUBEPCAIbHBIMI KOMMYHHKATUBHBIMH A€HCTBUSIMM:

1) oOmenmue:

OCYIIECTBISITh KOMMYHHUKAITUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJU JTUCKYCCHH IO CYIIECTBY 0OCyXJaeMoil TeMbl (yMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCHTEIHLHO BBIMOJHEHUS MpeaiaraeMoi
3aJla4d, yYUTHIBATh MHTEPECHI W COTJIACOBAHHOCTH IMO3UIUN JIPYTUX yYaCTHUKOB
JIMAaJioTa Uiu JUCKYCCHH);

pacrno3HaBaThb HeBepOaldbHBIE CpEACTBA OOIICHUS, I[OHUMAaTh 3HAYCHHE
COLIMANIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHHUS KOH(MDIUKTHBIX CHUTYAaIlHid,
YMETh CMATYATH KOH(QIUKTHI U BECTH MEPETOBOPHI;

BJIQ/IETh PA3UYHBIMU CIIOCOOAMH OOIICHHS M B3aMMOJCHCTBHUS, TOHUMAThH
HaMEpPEHHUs JAPYTUX JIOACH, IPOsABIATh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme hopMyTUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHAas 1eSITeJIbHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBHUIYaIbHOU
paboThI IPH pelIeHUH OUOTOTHYECKOM TPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aMMOJICHCTBHS MPHU PEIICHNUN YU4eOHOU 3a/1a4u;

BBIOMpATh TEMATUKYy W METOJBl COBMECTHBIX JEHCTBUN C Y4€TOM OO0IHX
MHTEPECOB U BOBMOKHOCTEH KaXKJIOTO UJIeHa KOJUICKTHBA,

OpUHAMATh I[ETd  COBMECTHOW  JEATeIbHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATH JEHCTBUS MO €€ JOCTHXKEHUIO: COCTaBJIATH IJIaH JIEHCTBUH,



pacnpeenaTb PO ¢ y4€TOM MHEHHI y4aCTHUKOB, OOCYKIaTh PE3yJIbTaTh
COBMECTHOH paboTHI,

OLIEHMBATh KA4€CTBO CBOETO BKJIA/1a U KAXK/I0T0 YYaCTHUKA KOMaH/IbI B 00NN
PE3yNBTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npenjaraTb HOBbIE IPOEKTHI, OLEHUBAaTh HUACH C TMO3UIUN HOBH3HBHI,
OpPUTHHAIBHOCTHU, MPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBIISATh TMMO3UTUBHOE CTPATETMUECKOE TIOBEICHHWE B Pa3IUYHBIX
CUTYaIHsIX, IPOSIBJIITh TBOPUYECTBO U BOOOPAKEHHUE, OBITHh MHUITMATHBHBIM.

OBjajieHUe YHUBEPCATbHBIMHU PEryJsITUBHBIMH 1eHCTBUSMMU:

1) camoopranusanms:

UCTIONb30BaTh OMOJOTHYECKHE 3HAHUS JUIsI BBISIBICHHUA NpoOIeM U X
pEIICHUS B )KH3HEHHBIX U yYCOHBIX CUTYyaITUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKMX 3HAHWH II€JIEBBIE W CMBICIOBBIC
YCTaHOBKH B CBOWX JCHCTBHSX M MOCTYIKax MO OTHOIICHUIO K JKUBOW MPHUPOJE,
CBOEMY 37I0POBBIO M 3I0POBBIO OKPYIKAIOIIHNX;

CaMOCTOSITENIbHO OCYUIECTBIIATh TO3HABATENIbHYIO JI€ATEIbHOCTh, BBISBISATH
poOJIEMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIIbHON
TESTEIIbHOCTH U )KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSTEIIFHO COCTABIISITH TUTAH PEIICHUS MPOOIEMBI C YUETOM UMEIOITIXCS
pPECYpCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATNIOYTCHU;

JaBaTh OIICHKY HOBBIM CUTYaIIUsIM;

pacmmpsaTh paMKd y4eOHOTO TpeaMeTa Ha OCHOBE JIMYHBIX MPEATNOYTCHUI;

JeNaTh OCO3HAHHBIN BEIOOD, ApTYMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHHUBATh MPUOOPETEHHBIHN OIBIT;

CHOocOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOW S3pYyAULIUU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSIHHO TMOBBIINIATH CBOM 00pa3oBaTeNbHBIA U
KyJIBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYallMsM, BHOCHTH KOPPEKTHUBBI B JIEATECIHLHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJa/JeTh  HAaBBIKAMU  IIO3HABAaTEIbHOW  peQIeKCMM  KaK  OCO3HAHUS
COBEpULIaeMbIX JIEUCTBUH U MBICIUTEIBHBIX MPOLECCOB, HX pE3yJbTaTOB U
OCHOBaHMH, WCIOJB30BaTh MPUEMBI pedieKCHH sl OICHKUA CHUTYalluH, BhIOOpA
BEPHOTO PEIICHUS;

yMETh OLIGHWBAaTh PHUCKM W CBOEBPEMEHHO MPUHUMATHh PEIICHHUS IO HUX
CHIDKEHUIO;

NpPUHUMATh MOTHBBI W apPTyYMEHTHI JPYyTUX TIPH aHaJu3e pPe3yIbTaToOB
JesITeIbHOCTH;



3) npuHATHE Ce0HA U APYIUX:
OpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
OpUHUMATh MOTHBBI W apryMEHTBhl APYrMX TMpH aHal3€ pPe3yJbTaTOB
NEeSTENbHOCTH;
MPU3HABATh CBOE MPABO U MIPABO JPYTUX HA OIIUOKH;
pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TMO3UIMH IPYTOTo YeIOBEKA.
HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTrHbie pe3ylnbTaThl OCBOEHUS COACpKAHMS Y4eOHOro mpeaMmeTa
«buonorus» Ha yrayONEHHOM YpPOBHE OpPHUEHTHPOBAaHbI Ha OOECIedYeHHe
npodunbHOro  o0yueHuss  oOyuvamomuxcs  O6uonoruu. OHHM  BKIIIOYAIOT:
cnenupuyeckue A OMOJIOTMY Hay4YHbIE 3HAHMS, YMEHHS U CIIOCOOBI IEUCTBUH 1O
OCBOCHMIO, MHTEPIIPETAIlMU U MPeoOpa30BAHUIO 3HAHUMN, BUJbI JAEATEIBHOCTH MO
MOJIYYCHUIO HOBBIX 3HAHWM U WX NMPUMEHECHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKKE B
peanbHBIX XU3HEHHBIX cuTyauusx. IIpeamMerHbie pe3ysbTaThl MPEACTABICHBI IO
roJilaM u3y4eHwusl.

[IpeameTHbIe pe3ynbTaThl OCBOECHUS ydyeOHOro mnpeamera «buonorus» B 10
K1acce NOHKHBI OTPaXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHMM O MeCT€ W POJIU OWUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUHM ECTECTBEHHO-HAYYHON KapTUHBI MUpa, B
MO3HAHUM  3aKOHOB  MPUPOJbI W  PEIIeHHMH Npo0JieM  palMOHaIBLHOTO
MPUPOONOIL30BAHUS, O BKJIAJE€ POCCUUCKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTUE
OMOJIOTHH;

BJIQJICHHE CHUCTEMOM OHMOJOrMYEeCKMX 3HaHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE OWOJOTHYECKHE TEPMUHBI W TIOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOPETYJISLHs, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT M pPa3BUTHE), OMOJIOTHYECKHUE TEOPUU
(xnetounas teopust T. IlIBanna, M. Illnetinena, P. BupxoBa, XxpomocoMHast Teopust
HacnenctBeHHoctd T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTtpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUI ), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB TE€pPBOI0 TOKOJICHHSI, PACIIEIJIEHUs, YUCTOThl T'aMeT, HE3aBUCHUMOIO
HacnenoBanuss ['. MeHzaensa, TOMOJOTMYECKHX PAJOB B  HACJIEIACTBEHHOM
u3meHunBoct H. 1. BaBuoBa), mpuHIUIIBI (KOMIUIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJAMHU HAYYHOTO TMO3HAHUS, HUCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (OmMHCaHUE, HW3MEpEHHe,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHE BBIACISTH CYIIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCIIE
OakTepuii, r(puOOB, paCTEHUH, KUBOTHBIX U YEJIOBEKA, CTPOCHHUS OPTAaHOB U CHCTEM
OpraHOB PAaCTEHHI, JKUBOTHBIX, YEJIOBEKA, MPOLIECCOB )KU3HEICITEIHLHOCTH,



MPOTEKAIONIUX B OpraHU3MaxX PACTCHHM, KUBOTHBIX M YEJIOBEKA, OMOJIOTHYECKUX
IPOIIECCOB: OOMEHa BElIeCTB (MEeTa00JIM3M), TIPEBpAICHHUs] YHEPTHH, OPOKEHHUS,
aBTOTPO(PHOTO U TeTepOTPO(HOTO TUMOB MUTAHUs, (OTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€i03a, TaMeToreHe3a, 3MOpruoreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHHUS,  WHIUMBUIYAJIbHOTO  pa3BUTUS  oOpraHu3ma  (OHTOTE€HE3a),
B3aMMOJICCTBUS T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3M MEXJYy OPTraHOWJAMHU KJIETKH M HX
GYHKIUSIMH, CTPOCHHEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIUSIMH, MEXIY
opraHaMyd W CHCTEMaMH OPTaHOB y PACTCHHM, >XMBOTHBIX M YEJIOBEKAa U HUX
GYHKIMSIMHE, MEXIY CHCTEeMaMd OpPraHOB U WX (PYHKUUAMH, MEXAY STanaMu
oOMeHa BEUIECTB, dTallaMy KJIETOYHOTO LMKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTanaMu AMOPHUOHATIFHOTO PAa3BUTHSA, TEHOTUIIOM W (HEHOTUTIOM, (PEHOTHUIIOM U
dakTopamu cpeqibl OOUTaHMS;

YMEHUE BBISBJIATH OTJIUYUTEIIBHBIC TIPU3HAKHA YXUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX 1 YEJIOBEKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY /ISl JI0Ka3aTelbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMaTUYECKUX TPYTIII;

yMEHUE perniaTh OMOJOTUYECKHE 33/1a4H, BBISBISATH MPUIYNHHO-CIIC/ICTBEHHbIE
CBSI3M MEXKIY UCCIIeTYEMBIMUA OMOJIOTHYECKUMH MPOIIECCAMH U SIBICHUSMH, JCTIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH TMTOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMIONHATH J1A0OpPATOPHBIE W TPAKTUYECKHUE PaOOThI, COOJIOIATH
npaBuia npu padbote ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTAaTh THUIOTE3bl, MPOBEPATh UX OSKCICPUMEHTAILHBIMU
cpenctBamu, (GOPMYIUPYs I1€Jdb HCCIEAOBAHUS, AHATU3UPOBATH IOJYyUYCHHBIE
pe3yabTaThI U ACNIaTh BHIBOJIBL;

YMEHHE Y4YacTBOBaTh B Yue€OHO-HCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUU U MEIMIIMHE, TMPOBOAUMON Ha 0a3e IMIKOJbHBIX HAy4YHBIX OOIIECTB, U
MyOoJMYHO  TPEACTABJIATh  IMOJYYEHHBIE  pe3yJbTaThl Ha  YYEHHUYECKHX
KOH(epeHLHUsIX;

yMEHHE OIICHHBATh STHYECKHE aCMEKThl COBPEMEHHBIX WCCIICJOBAaHUHA B
o0acTv OMOJIOTUU U MEAULIMHBI (KJIOHUPOBAHUE, HCKYCCTBEHHOE OTUIOI0TBOPEHUE,
HAIpPaBIIEHHOE U3MEHEHNE TeHOMA U CO3/IaHNe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIM BHIOOp Oynmyrieil mpodeccruoHanbHON
JESATEIPHOCTH B OOJACTH OMOJIOTUM, MEIUIIMHBI, OMOTEXHOJOTUH, BETEpUHAPUH,
CEJIbCKOTO XO3SICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTIyOJATh TO3HABATEIIbHBIHI
MHTEPEC, HAMPABIECHHBIN HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
OPOJODKEHHE OMOJIOTMYECKOro O00pa30oBaHHMS B  OpPraHM3alMsIX CPETHETO
po(hecCHOHAIBHOTO U BBICIIETO0 00pa30BaHUsI.



[IpenMeTHble pe3yabTaThl OCBOCHUsI yueOHOro npenmera «buomorus» B 11
Klacce NOHKHBI OTPaXKaTh:

chOpPMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJU OHOJIOTUM B CHCTEME
€CTECTBEHHbIX HAyK, B (OPMUPOBAHHU COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTUHBI MHpaA, B TO3HAHWUU 3aKOHOB TPHUPOABI W PEIICHUU DKOJOTHYCCKUX
npoOJeM 4YeJoBEYeCTBa, a TAKXKE B PEHIEHWH BOIPOCOB PALUOHAIBHOIO
IPUPOAOIOIb30BaHUS, U B (POPMUPOBAHUHU LIEHHOCTHOT'O OTHOILECHMS K MPUPOJIE,
0OIIECTBY, YEIOBEKY, O BKJIAJI€ POCCUUCKUX U 3apyOekKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

yMEHHE BJAJE€Th CHUCTEMON OWOJIOTUYECKUX 3HAHUU, KOTOpas BKIIOYACT
OMpEJEeNeHUs] M TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHOJOTUYECKUX
TEPMUHOB W TIOHATUM (BUJI, dKOocucTema, Ouocdepa), OHOJOTHYECKHE TEOPUU
(aBosronioHHas teopus Y. JlapBuHa, CUHTETHYECKask TEOPUs SBOJIIOLIMH), YUCHUS
(A. H. CeBeproBa — 0 myTsIX ¥ HamnpasJIeHUsX 3Bosronuu, B.M. Bepraackoro — o
ouocdepe), 3akoHbl (reHeruueckoro paBHoBecust [x. Xapau u B. BaiinOepra,
3apoasimieBoro cxoictsa K. M. bopa), npasuna (munumyma 1O. JluGuxa,
HKOJIOTHYECKON MUpaMHIbl 3HEPruu), rumotesbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHHWE  BIAJeTh  OCHOBHBIMH  METOJAMH  HAYYHOTO  TO3HAHUA,
UCIIOJIH3yEMBIMH B OMOJIOTMYECKUX UCCIIEOBAHUSIX )KHUBBIX OOBEKTOB M IKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJACHUE, IKCIEPUMEHT), CIIOCOOAMU BBISBICHUS U
OIICHKY aHTPOITOTCHHBIX M3MEHEHUH B IPUPOJIC;

YMEHHE BBIIENSATh CYIIECTBEHHbIC TPU3HAKU: BHJIOB, OHOTCOIICHO30B,
DKOCUCTEM M Ouocdepsl, CTaOUIU3UPYIOIIETO, JBIDKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpa, aNIONaTPUYECKOTO U CUMIIATPUYECKOIO BUI000pa30BaHus,
BIUSHUS  JABWKYIIAX  CHJ  OSBOJIONMM  HAa  TeHOMOHA  IOMYJISAINH,
MPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpejie OOWTaHUs, YepeOBaHUs HaIllpaBIECHUN
HBOJTIOIMH, KPYTOBOPOTA BEIIECTB M MOTOKA YHEPTUU B IKOCUCTEMAX;

yMEHUE YCTaHABIWBAaTh B3aWMOCBSI3U MEXKIY IMPOIECCAaMH HBOJIOIHUH,
JBIDKYIIMMH CHJIAaMH aHTPOTIOTE€HE3a, KOMIIOHEHTAMM Pa3IMYHBIX HKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBIATH  OTJIWYUTCIBHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cpelie OOMTaHMS, a0MOTHYECKHX M OHMOTHYCCKHUX
KOMIIOHEHTOB ~ JKOCHUCTEM, B3aUMOCBSA3€M OpraHM3sMoB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE HCIOJIb30BaTh COOTBETCTBYIOUIME aAPryMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIUKY JUIsl JIOKAa3aTEeNbCTBA POJACTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUUYECKUX TPYIII, B3AUMOCBS3H OPraHU3MOB U Cpe/ibl OOMTaHUs, €IMHCTBA



YEJIOBEUECKNX pac, HEOOXOJUMOCTH COXPAaHEHHS MHOTOOOpa3us BHUIOB U
AKOCHCTEM KaK YCJIOBHUS COCYIIIECTBOBAHUS MIPUPOIBI U UETIOBEUECTRA,;

YMEHHE pelaTh OMOJIOTHICCKIE 3a]]a9d, BBISBIISATH MPUYUHHO-CJICICTBCHHBIC
CBSI3M MEXKIy MCCIICTYEMBIMHA OMOJIOTHYSCKUMH TIPOIIECCAMH H SIBJICHUSMH, JCJIaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUH ITOJTYYCHHBIX PE3yJIbTATOR,;

yYMEHHE BBIMOJIHATH JaOOpaTOpHbIE M MPaKTUYECKUE padOThl, COOIIOAATH
npaBuIa mpu paboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000pYI0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, GOpMYNUPYs IIeNIb HMCCIEAOBaHUWs, aHAJIM3UPOBATH IOJYYCHHBIC
pE3yJIbTATHI U JIeTIaTh BEIBOJIBI;

YMEHHE Y4YacTBOBaTh B yUEOHO-HCCIEOBATEIbCKONW paboTe MO OWOJIOTHH,
9KOJIOTHH W MEIWIIMHE, TPOBOJMMON Ha 0a3e NIKOJBHBIX HAayYHBIX OOINECTB, W
nyOJMYHO  TPEACTaBIATh  IMOJYYCHHBIE  pe3yJbTaThl HAa  YUYEHHYECKHX
KOH(EPEHITUSX;

YMEHHE OIICHUBATh THITOTE3bI U TEOPUHU O MPOWCXOXKICHUH KU3HU, YSIOBEKA
¥ YEJIOBCUSCKHUX pac, O NMPHUYUHAX, MOCICACTBHAX M CIIOCO0aX MPEIOTBPAIICHUS
r1o0anbHBIX U3MEHEHUM B Ouocdepe;

YMEHHME OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oynyied mnpodeccuoHaaIbHOM
AESITEIBHOCTH B 00JIACTH OMOJIOTUH, KOJIOTHH, TPUPOIOOIB30BAHMS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPHUHAPHHU, CEIHCKOTO XO3SMCTBA, IHIIECBOMH
MPOMBIIIJICHHOCTH, YTAyOJIsTh IO3HABATCIBHBIN WHTEpEC, HANpaBICHHBIA Ha
OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIICH  mpodeccnu W TPOJIOJDKCHUE
OMOJIOTUYECKOTO 00pa3oBaHUs B OPraHU3AIUSAX CPEAHEr0 MPOo(hecCHOHATBHOTO U
BBICIIIETO 0Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KoanuectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoabnsie | IlpakTHueckue
NMpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI pecypes:
1 buonorus kak Hayka
2 JKuBbIe CUCTEMBI U UX U3YUECHHUE
3 buonorus knerku 0.5
4 XuMH4ecKasl OpraHu3alys KIeTKU 10
5 Crpoenue u PyHKITUU KIETKA 8 2
6 OOMeH BelIecTB U NMpEeBpallleHUue SJHEPTUU B 9 |
KJIETKE
7 HaCHeHCTBeHIfaSI uHpOpMaLus U 9 0.5
peanuzanus e€ B KJIETKe
JKW3HEeHHBIN UK KJIETKH 6 1
Crpoenue 1 GyHKIIMHA OPTaHU3MOB 17 1.5
10 Pa3zmHOXeHUE U pa3BUTHE OPTraHU3MOB 8 1.5
1 I'eneTnka — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1
14 ['eneruka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buortexHonorus u cuaTeTnyeckas OMoIoTUs 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102 0 13




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoaunuecTBo yacon DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoanuete | Tpakrueckue falsyqenml :)Iﬁ[()baI;OBaTeJIbeIe
padoThI padoThI pecypeb
1 Buonorus kak KOMIUIEKCHasi HAyKa U KaK 1
4acTh COBPEMEHHOI'0 00IIeCTBa
2 JKuBbIe CUCTEMBI U UX CBOMCTBA 1
YpoBHEBas opraHu3anus )KUBbIX CUCTEM 1
4 HcTopus OTKpPBITHS U U3YUYEHUS KIETKH. |
Knerounas reopust
Meroas! MOJIEKYIPHOU U KIIETOYHON
ouonoruu. [IpakTrueckas padota
5 «M3yyeHne MeTo10B KJIIETOYHOU 1 0.5
Ouosorun (xpomarorpadus, '
anekTpodopes, nuddhepeHnnaaTLHoe
ueHtpudyruponanue, [TLP)»
6 XUMHUYECKUN COCTAB KIETKU 1
. MuHepanbHbI€ BEIIECTBA KIETKU, UX 1
Ouosornyeckasi pojib
Opranuyeckrie BeECTBa KIETKH —
2 oenku. JlaboparopHas pabota | 0.5
«O6Hapy)eHHne OEIKOB C TOMOIIIBIO '
Ka4eCTBEHHBIX PEAKLUID)
9 CoiicTBa, kaccudukanus 1 GyHKIUN |
OenKoB




10

OpFaHI/I‘-IGCKI/Ie BCIICCTBA KICTKU —
YIIICBOAbL

11

OpraHqucxne BCIICCTBA KICTKHU —
JIMITU ABI

12

Hyxkneunossie kucnorsl. JIHK u PHK.
Jlaboparopnast pabota «MccnenoBanue
HYKJIEMHOBBIX KUCJIOT, BBIICTIEHHBIX U3
KJIETOK Pa3IUYHBIX OPTAaHH3MOBY

0.5

13

Crpoenue u pyukiuu ATD. JIpyrue
nykieosuarpudocdarsl (HTD)

14

CexBenupoBanue JIHK. Meroast
TeHOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMHKH

15

Mertoap! CTPYKTYPHOU OHOJIOTHH

16

Tunsl kinetok. [IpokapuoTnueckas kieTka

17

CtpoeHne 3yKapuoTHYECKOM KIIETKHU.
[IpakTuyeckas padora «3yuenue
CBOWCTB KJIETOYHON MeMOpPaHbD»

0.5

18

[ToBepXHOCTHBIN anmapaT KJIETKH

19

OnHomMeMOpaHHBIE OPraHOU B! KIETKH.
[IpakTrueckas padora «M3yuenune
JBMKEHUS LIUTOIIa3Mbl B PACTUTEIBHBIX
KIIETKaX»

0.5

20

HOHyaBTOHOMHBIe OpraHon bl KJICTKHU:
MUTOXOHIPUH, TUIacTUABL. JlabopaTopHas
pabota «VccnenoBanue mia3Monnsa u
JETIIa3MOJIM3a B PACTUTEIBHBIX KJICTKAX»

0.5

21

HememOpaHHbIe OpraHOUABI KIETKU




22

Crpoenue u pyHKIMU siapa

23

CpaBHUTEIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas pabota
«M3ydeHune CTpoeHHS KICTOK Pa3IHUHBIX
OpraHU3MOBY»

0.5

24

AcCUMWISIIIAS U TUCCUMMIISALIUS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3ydyeHne KaTaauTU4eCKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMuIa3bl WIN
KaTaJia3bl)»

25

DepMEHTATUBHBINA XapaKTeP peaKIuil
KJIETOYHOTO MeTabonn3ma. JlabopaTopHas
pabora «/3yuenue hepMEHTaTUBHOTO
pacierieHust epoKcHia BoJopoia B
PaCTUTETBHBIX U KUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpHI U OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIH TUIT OOMEHA BEIIECTB

28

dotocunTes

29

Xemocunres. JlaboparopHas pabota
«CpaBHEeHHE MPOIECCOB (POTOCUHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHbBIE OpraHu3Mbl. Buib
oposxenus. Jlaboparopnas pabota
«CpaBHEHHE TIPOIIECCOB OPOXKECHUS U
TIBIXaHUS»

31

AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTEeTUUYECKOr0 0OMEeHa




OHeprust MeMOpPaHHOTO TpaiueHTa

32 npotoHoB. Cunte3 AT®: pabora
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuuHOro CUHTE3a
TpaHCKpUNIIKUS — MAaTPUYHBIA CUHTE3
34
PHK
35 Tpaucnauus u e€ 3Tansl
36 KonupoBanue amunokucnot. Posib
pubocom B OMocuHTe3e Oenka
37 Opranu3zanys reHoma y nmpokapuoT u
yKapuoT
13 MonekyJisipHble MEXaHU3MBI SKCIIPECCUU
T'€HOB y 9YKapuoT
Bupychl — BHEKJIETOUHBIE (DOPMBI )KU3HU
39 1 o0uraTHbIe mapa3uThl. [IpakTHdeckas 0.5
pabota «Cozianue MoJielid BUpycay
40 BupycHsle 3a0601eBaHus 4YeI0BeKa,
JKABOTHBIX, PACTCHUHI
A1 Hanorexnonoruu B 6uonoruu u
MEIULIUHE
42 JKW3HEeHHEBIN UK KIIETKU
43 Marpuunsiii cunre3 JJHK
Xpomocomsl. Jlaboparoprast paboTa
44 «M3yyeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»
45 Jlenenune KIeTKH — MHUTO3
46 Tune! kneTok. KapnokuHes v IUTOKUHES. 0.5

Jlaboparopnas padora «Habmronenue




MHUTO3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpETaparax)»

47 Perynsiums ;kM3HEHHOTO IIUKIIA KJIETOK

48 OpranusM Kak eMHOE 11eJ10€

49 Txanu pacrenuii. JlJaboparopHas pabora 0.5
«3yueHne TKaHeW pacTeHUN» ’
TKaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHnas pabota «M3ydyeHune Tkanei 0.5
AKUBOTHBIX)»
Opransl. CucTeMbl OpraHoB.

51 Jlaboparopnas pabora «3yuenue 0.5
OpraHoOB I[BETKOBOT'O PACTCHHS»

52 Omnopa Tena opraHu3MoB

53 JIBr>KeHUE OpraHu3MOB

54 [IuTanue opraHn3mMoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cUCTEMa YeJIoBeKa

56 JlpIxaHue OpraHu3MOB

57 JIpIXaHue MO3BOHOYHBIX )KUBOTHBIX U
YelioBeKa

58 TpaHcopT BelecTB y OpraHU3MOB

59 KpoBeHocHas cucteMa mo3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Brinenenune y opranu3mMoB

61 3amuTa y OpraHu3MoB

62 NmmyHHas cuctemMa yenoBeka




Pa3gpakxuMocTs U perymsnus y

63
OpraHu3MoOB

64 I'ymopasibHast peryisnus U S3HIOKPUHHAS
CHUCTEMA )KUBOTHBIX U YCJIIOBCKA

65 DopMBbI pa3MHOKEHHUSI OPraHU3MOB

66 [TosoBo€e pa3smMHOXKEHNE

67 Metlio3
I"ametorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlaboparopHast paboTa 0.5
«M3yueHue cTpoeHus MOJOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpErapaTax»

69 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEeHEe3

70 3akjagKa OpraHOB U TKaHEH U3
3apOAbIIICBLIX JINCTKOB
Poct Pa3BUTHUC ) KUBOTHBIX.

Jlaboparopnas pabora «BbIsBICHHE

7 MPU3HAKOB CXO/ICTBA 3apOIbIIIeH 0.5
MTO3BOHOYHBIX JKHUBOTHBIX)

PazmHoOXeHUE 1 pa3BUTHE PACTCHUH.

7 Jlaboparopnast pabota «CtpoeHue 0.5
OpPraHOB Pa3MHOXKEHUS BBICIIUX '
pacTeHun»

7 HcTopust cTaHOBICHUS U Pa3BUTHSA
TeHETUKH KaK HayKH

74 OCHOBHBIE ITOHSITHUSA U CUMBOJIBI 0.5

reHeTuku. JlaboparopHas pabora




«/Ipo3oduina kak 0ObEKT TeHETUYECKUX
HCCIIEA0OBAaHUN»

3aKOHOMEPHOCTH HACIEAOBaHUS
pU3HAKOB. MoOHOTHOpUIHOE
ckpemmBanue. [IpakTudeckas padora

75 " 1 0.5
N3ydeHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
apo3oduisr”

76 [MuTonornyeckre OCHOBBI 1
MOHOTHOPHTHOTO CKPEIINBAHUS

77 AHaIM3UpPYIOLIEe CKPEIINBaHUE. 1
Henonnoe nomuunpoBanue
JluruOpuHOE CKpeIUBaHHE.

73 [TpakTrueckas pabora «3yuenue 1 0.5
pPEe3yIabTATOB AUTUOPUIHOTO ’
CKpEITUBaHUsl Y T1PO30(DUITBD)

79 [{uTonornyeckue OCHOBBI TUTHOPHUIHOTO |
CKpEIIMBAHUS

80 CuenneHHoe HacaeJ0OBaHKE MPU3HAKOB 1

81 XpOMOCOMHas TEOPHUS HACIIEICTBEHHOCTH 1

82 ['eneruka mona 1

83 I'enoTHn xak 1ieJocTHAsI cUCTEMA 1

24 I'eneTn4ecKuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHuM, >KMBOTHBIX U YEJIOBEKa

g5 N3MeHunBOCTh IPU3HAKOB. Brbl 1
M3MEHYUBOCTH

86 MoaudukanoHHas U3MEHYHBOCTb 1




87

BapuauvoHHBIN psii U BApUaLlMOHHAs
kpuBas. JlabopaTopHas paborta
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAITMOHHON U3MEHUNBOCTH.
[TocTpoeHne BapualluOHHOIO psija U
BapHaIlMOHHON KPUBOIN»

0.5

88

I'emoTHnMUeckass N3MEHUNBOCTb.
KoMOnHaTHBHAs H3MEHYUBOCTh

89

MyTannoHHast U3MEHYUBOCTD.
[TpakTuyeckas padora «MyTtarun y
o030 uIIBI (HA TOTOBBIX
MHUKpOTIpernapaTax)»

0.5

90

3aKOHOMEPHOCTH MYTallHOHHOT O
nporiecca. JMUTEHETHKA U SITUTeHOMHUKA

91

I'eneruka yenoBeka. [IpakTuueckas
pabora «CocTraBieHre U aHAIN3
POIOCIOBHON

0.5

92

MeTtoabsl MEAUIIMHCKON T'€HETUKHU

93

3HadeHUe MEIUITMHCKOM T'€HETUKHU B
NpEeaAOTBPAIICHNN U JICHCHHUN
FeHETUYECKHX 3a00JIEBAHII YEI0OBEKA

94

OCHOBHBIE TTOHIATHUSA CCJICKIINU.
Jlaboparopnas pabora «3yueHue copToB
KyJIBTYPHBIX PACTCHUH U MTOPOJI
JOMAITHUAX KUBOTHBIX)

0.5

95

MeToapl CEeNeKIIMOHHON pabOTHI.
Jlaboparopnast pabota «3yuenune
METOJIOB CEJIEKLIUU PACTEHUI»

0.5




JIOCTHKEHMS CEJIEKIIUU PACTCHUMN U

96 KHUBOTHBIX. [IpakTnueckas pabora 1
«IIpuBuBKa pacTeHUI»

97 CoxpaneHue, u3yueHHe U UCIOJIb30BaHHUE |
TCHETHYECKUX PECYpCOB
buoTtexHonorus kak Hayka U OTpacib

98 npousBojacTBa. [IpakTnueckas padbora 1 0.5
«M3ydyeHne 00bEKTOB OMOTEXHOJIOT I

99 OcHOBHbBIE HANPaBJICHUS] CHHTETUYECKON 1
OouoIoruu

100 XpOMOCOMHAsl M T€HHAsl MH)KEHEPUS 1

101 MenumuacKkre OMOTEXHOIOT T 1

102 PesepsHblii ypok. I1oBTopenue, 1
000011IeHNEe, CHCTEMATH3aLM 3HAHU I

OBLIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOIT'PAMME
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