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MNOSACHUTEJIBHAS 3AITUCKA

[Iporpamma o yaeOHOMy nipenmMety "buonorus” (1anee - 6MOJIOTHS) HA YPOBHE CPETHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DeaepanbHOro 3akoHa OT 29.12.2012 Ne 273-3
«O06 obpazoBanun B Poccuiickoit ®denepanun»y, ®I'OC COO, KoHuenmmu mnpenogaBaHus
yueOHOro npeamera «bHOJIOTHs» U OCHOBHBIX MOJIOXKEHUH (hefiepanbHOil paboueit mporpaMMel
BOCITUTAHMS.

VYuebuslii npeamer «buonorus» yrayOnéuHoro ypoBHs wusyudenus (10—11 xmaccer)
SBIISIETCS OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOW oOnactu «EcTecTBeHHO-Hay4HbIE MPEAMETHD».
Cornacao mnonoxenusim @OI'OC COO mnpodunbHble y4deOHBIE MNPEIMETHI, H3y4aeMble Ha
yrayOon€HHOM YpOBHE, SIBIISIIOTCS criocoOooM auddepeHnranu oOydeHuss Ha YPOBHE CPETHETO
o0miero o0pa3oBaHUsl M NMPHU3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM,
CpPeIHUM OOIMMM, CPEIHMM MPOQPECCHOHATBHBIM M BBICIIMM 00pa3oBaHuWeM. B To ke Bpems
KaX/IbI M3 9THX y4eOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HA MPUOPUTETHOE PEIICHHUE
00pa3oBaTeNIbHbIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX 3aJ]a4, CBA3AHHBIX C MpodopHeHTauuen
o0yJaromuxcs M CTUMYJIMPOBAaHHEM HMHTEpeca K KOHKPETHOH 0O0JacTH HAay4YHOTO 3HAHHA,
CBSI3aHHOTO C OWOJOrHel, MEeAMIIMHOMN, SKOJOTHEH, IMCHUXOJOTHeH, CIOPTOM WM BOEHHBIM
JIEJIOM.

[Iporpamma o yueOHOMY tipeameTy "buonorus" maét mpeacTaBieHUe O SN U 3aJ1adax
n3yudeHus yaeoHoro npeamera «bruonorusy Ha yriry0lI€HHOM ypOBHE, ONpeAeIsieT 00s3aTeIbHOe
(MHBapUaHTHOE) TMpEAMETHOE COJepXKaHHe, €ro CTPYKTYpPHpPOBaHHE MO pas3leiaM U TeMmaw,
pacrpeeneHue o KiaccaM, peKOMEHIYeT IMOCIIe0BaTeIbHOCTh U3YyYEeHUsT y4eOHOT0 MaTepuaia
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBsS3€d, JIOTMKM y4eOHOro mpoliecca,
BO3pacTHBIX OCOOEHHOCTEN oOydarommxcs. B mporpamme mo Guosoruu peann3oBaH MPHUHIIMIL
MPEEeMCTBEHHOCTH C H3Y4YCHHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUS,
Omaromaps 4yeMy [POCMaTpUBAETCS  HAIPaBICHHOCTb Ha  MOCIEAYIOIIEe  pa3BUTHUE
OMOJIOTUYECKNX 3HAHHWM, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, SKOJIOTUIECKOTO MBIIUICHUS, MPEACTABICHUA O 370POBOM 00pas3e KHU3HH, Ha
BOCTHTaHHE OEpeKHOTO OTHOLICHHUS K OKpYXKarollel mpupogHoil cpeme. B mporpamme mo
OMOJIOTHUM TaK)Ke IOKa3aHbl BO3MOXHOCTH ydeOHOro mnpeamera «buosorus» B peanuzanuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEeMBIM JMYHOCTHBIM, METANpEeIMETHBIM U NPEAMETHBIM
pesynpTaTaM o00y4ueHHUs W B (OPMHUPOBAHMH OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABATEIHHOMN
JeSITETbHOCTH OOYYaIOLIUXCS [0 OCBOCHUIO COJEpXkaHUS OMOJOrMYecKoro oOpazoBaHHs Ha
YPOBHE CpeHEero 001Iero o0pa3oBaHus.

VYuebnblii npeamer «buosorus» Ha ypoBHE CpeaHero o0Iiero oOpa3oBaHUs 3aBepIIaeT
Ouosoruueckoe 00pa3oBaHKE B IIKOJE U OPUEHTUPOBAH HA pACIIMpPEHHUE U YIiIyOJieHHe 3HAHUI
oOyyaromuxcs O JKMBOM MpHpOJiE, OCHOBAX MOJEKYIIPHOH U KJIETOYHOM OmoJIorud,
SMOpPUOJIOTMH U OMOJIOTUU Pa3BUTHUS, T€HETUKHU, CEJIEKIMH, OMOTEXHOJOTUH, 3BOJIOLUOHHOIO
YUEHUS U 3KOJIOTHUHU.

N3yuenue yuebHoro npenmera «buonorus» Ha yriyOJIeHHOM YpOBHE OPUEHTHPOBAHO HA
MOJITOTOBKY OOYyYaromuxcs K MOCIEAYIOUIeMY MOJIYYEHUIO0 OHOJIOTMYEcKOro oOpa3oBaHMS B
By3axX M OpraHM3alUsaX cpeaHero npodeccuoHaabHoro oopasoanus. OCHOBY €ro cojiep KaHus
COCTaBJIIET CUCTEMa OHMOJOTMYECKUX 3HAaHUM, TMOIYYEHHBIX IPU H3YYEHUH OOYyYaroIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHYECKHX pa3/ieJoB OHOJOTMUM Ha YpPOBHE OCHOBHOI'O OOUIETO
oOpasoBanus, B 10—11 kimaccax 3Tv 3HaHUS MOJIYYalOT pa3BUTHE. Tak, pacIIUpeHbl U yriryOJIeHb
OMOJIOrMYeCcKHe 3HAHUS O PACTEHUsX, JKUBOTHBIX, TpuOax, OaKkTepHsX, OpraHu3Me 4YeJOBeKa,
O0IMX 3aKOHOMEPHOCTSX IKM3HH, JIONOJHHUTEIBHO BKIIOUEHBI OMOJIOTHUYECKHE CBEICHUS
MPUKJIATHOTO U TOUCKOBOT'O XapakTepa, KOTOPble MOXHO HCIOJIb30BaTh KaK OPUEHTHPHI IS
nocienyomero Beidopa mnpogeccun. BosmMoxkHa Takke MHTErpanusi OMOJIOTMYECKHX 3HAHUHM C
COOTBETCTBYIOIIMMHU 3HAHUSMH, MTOJYYEHHBIMHU OO0 YUYAIOLUMUCS MIPU U3y4eHUN HU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.



CrpykTypa mnporpammbl 1o ydeOHOMYy mpeamery "buomorus" oTpaxkaeT CHCTEMHO-
YPOBHEBBIM W DBOJIOIMOHHBIN MOAXOABl K W3ydeHHIO Ouosyoruu. COTJIaCHO WM, HM3Y4aroTCs
CBOWCTBAa U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIsl )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHU3aIUH,
HBOJIIOIMM OPraHUYECKOT0 MHpa Ha 3eMjie, COXpPaHEHUS OHOJIOTHYECKOTO pPa3HOOOpas3ws
wianetsl. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJIEKYJISIDHOM M KIETOYHOH OHOJIOTHH,
SMOPHOJIOTHH ¥ OMOJIOTHH Pa3BHUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHN U CHHTETHYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOy4YarolmMXcs MO OOTaHUKE, 300JOTHH, AHATOMHU,
¢dbuszmonornm yenoBeka. B 11 kiacce m3y4aroTcs BOJIIOIMOHHOE yU€HHE, OCHOBBI SKOJIOTHH U
yueHue o 6uocpepe.

VueOnsii mpeaMer «buonorus» mpu3zBaH 00€CIEUUTh OCBOSCHHE OOYYaIOIIUMHUCS
OMOJIOTHYECKUX TEOpUA M 3aKOHOB, HJEH, NPUHLIMIIOB M TPaBWI, JIEKAIIMX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, 3HAHUH O CTPOEHHWU, MHOTOOOpa3uu W
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJSAIUN, OUOLEHO03a, SKOCHCTEMBI, O BBIIAIOLINXCS
HAy4YHBIX JOCTHMKECHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSIX B OMOJOTWH, MPUKIATHBIX acleKTax
Ouosornyeckux 3HaHWM. [ pa3BUTHS U MOIAEp)KaHUS WHTEepeca OO0YJaroUIuXcsi K OMOIOTUH
HapsAy CO 3HAUUTENBHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuaja B COJEPKaHUU MPOTrPAMMBI 110
OHMOJIOTUN TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAHOBICHUS W Pa3BUTHS TOU WIM WHOU
o0nacTy OMOJOrMH, BKJIAJIOM OTEUECTBEHHBIX M 3apyOekKHBIX YUEHBIX B pEUICHHE Ba)KHEHIINX
OMOJIOTUYECKHUX M HKOJIOTHIECKUX MTPOOIIEM.

Henp uzyuenus: yuebHoro npeamera «buonorus» Ha yriyOa&éHHOM ypoOBHE — OBIIaJICHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-(QYHKIMOHAJIBHOW OpraHU3allid >KUBBIX CHCTEM
Pa3HOTO paHra U NpUOOpEeTeHNEe YMEHHUM HCIIOJIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUM WHTEpEca
K onpeAciéHHON 001acTu MpodeCCUOHANBHON NIEeATEeIPHOCTH, CBSI3aHHONW ¢ OWOJIOTHEH, WM K
BbIOOpPY Y4eOHOTO 3aBeIeHUS ISl MPOAOKEHUST OHMOJIOrHYecKoro o0pa3oBaHusl.

JlocTrxkeHue 1enu u3ydeHus ydeOHoro npenmera «buosnorus» Ha yriyOJ€HHOM YpOBHE
o0ecrneynBaeTcs pelieHrueM CIeIYIONUX 3a/1a4:

OCBOCHHE OOYYAIONUMHUCS  CHUCTEMBI  OWOJIOTMYECKUX  3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKNX TEOPHsIX, KOHIEMIMIX, TUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M MpaBUIIaX,
COCTaBIIIIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTUYECKUX CHCTEM (KJIETKA, OPraHu3M, MOMYJISIus, BU/,
ouoreorieHo3, Ouocdepa); O BBAAIONIUXCS OTKPBITUSX M COBPEMEHHBIX HCCIICIOBAHUSIX B
OHOJIOTHH;

O3HAKOMJICHWE  OOyJarmIuXcs ¢  METOAaMH  TO3HAHWS  KUBOH  TPUPOJBIL:
HCCIIEI0BATEIbCKUMHU METO/IaMU OMOJIOTMYECKUX HayK (MOJICKYJISIPHOM M KI€TOYHOW OMOJIOTHH,
SMOPHOJIOTHH M OMOJIOTHH Pa3BUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHN U CHHTETHYECKOU
OMOJIOTHH,  TAJEOHTOJOIMH, OKOJOTHMM); METOJaMU  CAaMOCTOSATENBHOTO  MPOBEICHHS
OMOJIOTMYECKUX HCCIEe0BaHUI B JiabopaTopuu M B npupoje (HaOmroJaeHHe, H3MEpeHue,
HKCHEPUMEHT, MOJCIUPOBAHHE);

OBJIaJIcHHUE OOYYaIOUIMMUCS YMEHHUSMU: CaMOCTOSITEIbHO HAaXOAWTb, aHAIU3UPOBATh U
UCIOJIb30BATh OMOJIOrMYECKYI0 HH(OPMAIIHIO; OJIB30BATHCA OMOJIOTHUECKON TEPMUHOIOTHEH U
CUMBOJIMKOM;  yCTAaHaBIMBaThb CBSI3b MEXAY pa3BUTHEM OWOJIOTMM W  COLMAJIbHO-
HSKOHOMHUYECKUMH U 3KOJIOTMYECKHMMHU NPOOJIEeMaMH YeJIOBEYEeCTBA; OLEHHUBATH IOCIIEACTBUS
CBOEH JEATEIBHOCTH 10 OTHOIIEHHUIO K OKpYXKAloled MNPUPOIHON cpenie, COOCTBEHHOMY
3[I0POBBI0O U 3J0POBBIO  OKPYXAIOIIMX JIOJEH; OOOCHOBBIBATH U  COONIOAATH  MEPHI
poPUIAKTUKH WHOEKITMOHHBIX 3a00JIEBaHMM, TIpaBUiIa TOBEJACHUS B MPUPOJIE M 00ECIICUeHUs
0€30I1aCHOCTH COOCTBEHHOM XHU3HENIEATETbHOCTH B YPE3BbIUANHBIX CUTYalUAX MPUPOIHOTO U
TEXHOTC€HHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HaydHbIE€ OTKpBITUS B 001acTu
OHOJIOTHH;

pa3BUTHE y 00y4YaIOUIMXCA MHTEUIEKTYalbHBIX U TBOPUYECKHUX CIHOCOOHOCTEH B mpoliecce
3HAaKOMCTBA C BBLIAIOLUIMMHCSA OTKPBITUSMH M COBPEMEHHBIMU HCCIICJOBAaHUSIMHU B OHOJIOTHH,
pelaeMbpIMU €10 MpoOsieMaMy, METOIOJIOTHEH OMOJOTHYECKOr0 HMCCIEOBAHMSA, MPOBEACHUS



OKCIIEPUMEHTANBHBIX HCCIECOBAaHUM, pelieHUs] OWONOTHYECKUX 3aJady, MOJCTUPOBAHUS
OHMOJIOTHYECKHX 00BEKTOB U TIPOIIECCOB;

BOCIIUTAHHE Y OOYYArOIIMXCSl [IEHHOCTHOTO OTHOIICHHsS K JKUBOHM MPHUPOJE B IEIOM U K
OTIEINbHBIM €€ O0OBeKTaM U SBJICHHAM; (OPMHUpPOBAHUE OSKOJOTHYCCKOW, TEeHETHYCCKOU
IPaMOTHOCTH, OOIIEH KyIbTypbl MOBEICHUS B MPUPOJAE; HMHTETPAIHMUA €CTECTBEHHO-HAYUHBIX
3HAaHUM;

MpHOOpeTeHNnEe 00YJAIOIIUMHUCS KOMIIETEHTHOCTH B PAIIMOHAIBHOM MPUPOIO0NOIE30BAHUN
(cobOmroieHe TpaBWJI TOBEICHHWS B TPUPOJE, OXPaHbl BHJOB, JKOCHCTEM, Owocdeps),
COXpaHEHHH COOCTBEHHOT'O 3JI0POBBbSI M 3JI0POBBSI OKpYXKAIOMIUX J0JeH (COOMoaeHus Mep
npopuIakTUKK  3a0ojieBaHWi,  oOecredyeHWe  OE30MAaCHOCTH  JKHU3HEACSITEIIbBHOCTH B
Ype3BBIYANHBIX CUTYAIUSX MIPUPOIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHU B MIOBCEHEBHOM KU3HU;

CO3/IaHME YCJIOBUHM JJs OCO3HAHHOTO BbIOOpa OOYYAIOIIMMUCS WHAMBUIYATHHON
0o0pa3oBaTeIbHOW TPAeKTOPHH, CIOCOOCTBYIOIIEH TMOCHEnyomeMy Tpo(ecCHOHATEHOMY
CaMOOTIPE/ICIICHHIO, B COOTBETCTBUU C WHIUBUAYATbHBIMH HHTEpPECAMH U MOTPEOHOCTIMU
pervoHa.

OOmiee 4YMCIIO YacoB, OTBEICHHBIX HAa W3y4eHHE OMOJIOTMM Ha YrIyOJIEHHOM YpOBHE
cpeaHero obmiero obpasoBanms, coctaBiser 204 gaca: B 10 kmacce — 102 gaca (3 4gaca B
Hezenmo), B 11 knacce — 102 yaca (3 yaca B HEZEN0).

OTO6op opraHu3alMOHHBIX (HOpM, METOJOB H CPEACTB OOyYeHHUS OHOJIOTHH
OCYILECTBIISICTCS. C YUETOM CHEIU(PHUKH €Tr0 CONEpKaHHUS M HANpaBIEHHOCTH Ha MPOJOJIKEHUE
Ouojoruueckoro oOpa3oBaHHs B OpraHM3aIUsAX CpeIHEro MpodecCHOHAIHLHOTO M BBICHIETO
oOpasoBaHusl.

OO0s13aTeNbHBIM YCIOBUEM TpU 00Y4YeHHHM OMONIOTUM Ha YIrIyOJIEHHOM YPOBHE SIBISETCS
MPOBEICHNE JTA0OPATOPHBIX M TpPaKTHUECKuX padoT. Takxke ydacTHe o0OydJarommxcs B
BBIMIOJTHEHUHU TPOEKTHBIX M y4eOHO-HCCIIeOBATENbCKUX PadOT, TeMaThKa KOTOPBIX
OTIPEeNIeNACTCS YYUTENIEM Ha OCHOBE HWMEIOIIMXCS MaTepHATbHO-TEXHUYECKUX PECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA

10 KJIACC

ConepxaHnue MpPOrpaMMbl, BBIICJIIEHHOE KYPCUBOM, HE BXOJUT B  IPOBEPKY
rocynapcTBeHHOU utorooi arrecrauuu (I'MA).

Tema 1. buosiorusi kKak HayKa

CoBpemenHast 6uosiorusi — KOMIUIEKCHas Hayka. Kpatkas uicropust pa3BUTUS OMOJIOTHH.
buonornueckne Hayku W u3ydaemble UMHU TpobiemMbl. DyHIaMEHTANbHBIC, MPHUKIATHBIC WU
MIOMCKOBBIE HAyYHBIE UCCIIEIOBAHUS B OMOJIOTUH.

3naueHue Ouonorud B (HOPMHPOBAHHHM COBPEMEHHOHW €CTECTBEHHO-HAYYHOW KapTUHBI
mupa. IIpodeccun, cBs3anHbie ¢ Ouonoruei. 3HA4YeHWE OHWOJOTMHM B  MPAKTHUYECKOM
NEATEIBHOCTH 4YEJIOBEKA: MEIMILIMHE, CEJIbCKOM XO35HCTBE, IPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBIL.

JdemoncTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Japsun, Y. ['apseit, .
Mennens, B. W. Bepuanckuii, WU. II. IlaBnos, WM. WM. Meunukos, H. M. Basuios, H. B.
Tumodees-Pecosckuit, JIxk. Yorcon, ®. Kpuk, JI. K. benses.

Tabauupl u cxembl: «CBA3b OMOJIOTUH C IPYTMMHU HaykKaMm», «CucreMa OHOJIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl U X U3yYeHHE



JXuBble cucTembl Kak MmpeaMeT u3ydeHus: Ononoruu. CBOICTBA KUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJOCTHOCTb, CIIO)KHOCTh U  YHOPSAOYEHHOCTH
CTPYKTYpbl,  OTKpPBITOCTb, CAaMOOpraHM3als, CaMOBOCIIPOM3BEACHHUE, Pa3APaXKUMOCTD,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHM3aldyd >KMBBIX CHCTEM: MOJIEKYJIAPHBIM, KIETOUYHbIA, TKAHEBBIN,
OpraHNU3MEHHBI, MONYJISALINOHHO-BUAOBOM, 9KOCHCTEMHBIN (OMoTeoeHOTHYECKHIT ),
o6uocdepuspiid. IIponeccsl, MPOUCXOAAIINE B KHUBBIX cUCTeMax. OCHOBHBIE NMPU3HAKU KHUBOTO.
Kuznp kak ¢opMma cyimiecTBoBaHUs MaTepuu. Hayku, nzydaromuye *HUBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpraHU3aliy.

N3yuenne xuBbBIX cucteM. Meroasl Oumonornueckoi Hayku. HaGmromeHue, m3MepeHue,
SKCIIEPUMEHT, CUCTeMaTu3anus, MeraaHanu3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOU
nepemeHHo. IlnanupoBanume skcnepumeHTa. IloctaHoBka u mpoBepka rumorte3. Hynesas
runote3a. [loHsTre BEIOOPKH U €€ JOCTOBEpHOCTh. Pazopoc B Omonornueckux aaHHbX. OneHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB. [[pUUMHBI MCKaXEHUsI PE3yJIbTaTOB HKCIIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuuel u cxembl: «OCHOBHBIE MNPU3HAKU >KU3HW», «DBHOJIOrHYECKHE CHUCTEMBI»,
«CBOMCTBa KUBOW MaTepun», «YPOBHHU OpPTraHU3AIMU KUBON NMPUPOIbI», «CTpOCHUE KUBOTHOM
kieTkn», «TkaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpraHu3May,
«buoreonenosy, «buocdepa», «MeToabl U3ydeHUs KUBOU MPUPOIBIY.

O6opynoBanue: 1ab0paTopHOE 000PYIOBAHUE JJIsl IPOBECHS HAOIIOACHUN, N3MEPECHHUIA,
SKCHEPUMEHTOB.

IIpakTnyeckas padora «lcnonp3oBaHHE pPa3IUYHBIX METOJOB IPU H3YYEHUHM KUBBIX
CUCTEMM.

Tema 3. Buosnorus kieTkun

Krnetka — cTpykTypHO-GyHKIIMOHATBHAS €AMHULIA KUBOTO. VICTOPUS OTKPBITHUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHHSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeToapl MOJEKYISIPHOW W KIETOYHOH OWOJIOTHH: MHUKPOCKONHsS, Xpomartorpadus,
anekTpodope3, METOA  MEYEeHbIX aToMoB, AuddepeHnransHoe UeHTpUuyrupoBaHue,
KYJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIIHS.
Konghoxanvnasa muxpockonus. Bumanvroe (npudsicusnennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

Iloptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabnuuel u cxempl: «CBETOBOM MHMKPOCKOI», «DJIEKTPOHHBIM MUKpockomn», «Mcropus
pa3BUTHS METOI0B MUKPOCKOIIUN.

O6opynoBaHHe: CBETOBOM MMKpPOCKOI, MHMKpPOIpPENapaThl PACTUTENbHBIX, KUBOTHBIX WU
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3ydeHue MeTOAOB KIETOYHOW Owmosioruu (Xpomartorpadus,
anektpodopes, nupdepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKH

XHMMHUUYECKUH COCTaB KIETKH. Makpo-, MUKpO- U YJIbTpaMHUKpPO3IeMeHThL. Boga u €€ poib
KaK pacTBOpUTENs, pEeareHTa, ydacThe B CTPYKTYPHUPOBAaHMM KIIETKH, TEIJIOPEryJIsSLU.
MuHepalibHbIE BEILIECTBA KJIETKH, UX OMoioruyeckas pojib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

OpraHuyeckue BENIeCTBA KJIETKU. buomorndyeckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBOM Moiiekynbl. [lepBuuHas cTpykTypa Oenka, MenTHIHas
cB3b. BTropmuHas, TpeTwuHas, yeTBepTHYHAs CTPYKTyphl. JleHaryparus. CBoiicTBa OEIKOB.
Knaccudukamnus 6enkoB. buonorunueckue GyHKIMM 0€IKOB. [Ipuorsi.

VYrineBonbl. MoHOCaxapu/ibl, AUCAXapUIbl, OJUTOCaXapuibl W mojucaxapuabl. OOmuit
IUIAaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOAOB. buonornyeckue QyHKIHH
YTJIEBOJIOB.



Jlumuasl.  T'mapodunsHO-ruApodoOHBIE  cBoiicTBa.  Kiaccudukanumss — IUIHIOB.
Tpurnmuuepuasl, pochonunuasl, BOCKU, crepouipl. buonornyeckue Gynkuuu nunuaos. Ooume
CBOMCTBa OHMOJOTHYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYIIPOHHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. Ctpoenune HykineMHOBBIX KuCiOT. HykineoTuusl.
[Mpunuun xommuiementapHoctu. [IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas cnmpans.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JHK. Buasr PHK. @ynkuuu PHK B kietke.

Crpoenne monekyinbl AT®. Makposprudeckue cBsizu B mosiekysne AT®. buonornyeckue
¢byakmun  AT®. BoccTaHOBIEHHBIE TIEPEHOCUMKH, X (QYHKIUH B KJIeTKe. /[pyeue
HYKaeo3uompugochamol (HT®). CexBennpoBanue  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi OWojorvs: OMOXMMHYECKHE W OMO(PU3NYECKHE HCCIEIOBAaHUS COCTaBa M
MIPOCTPAHCTBEHHOW CTPYKTYphl Ouomonekyn. Moodenupoeanue cmpykmypol u  @QYHKYuUll
Ouomonexyn u ux komniekcog. Komnvromepnwiii ouzaiin u opeanuieckuii cunmes OUOMONEKYI U
UX HenpupoOOHbIX AHA0206.

JdemoHcTpauuu

Hoptpertsr: JI. [lonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, ®. Canrep, C.
[Ipy3unep.

Muarpammel:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEKHMBOW  IPHUPOIEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEN.

Tabmuubr u cxemsl: «l[lepuoandeckass TaOnuIa XUMHUYECKUX DJIEMEHTOBY», «CTpoeHune
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe oOpraHusMoB», «CTpoeHHE MOJEKYJbl Oelkay,
«CTpyKTyphl O€JIKOBOM MOJEKYJbD», «CTpoeHHE MOJEKYN YrieBoJA0B», «CTpOEHHE MOJIEKYI
aunuaoBy, «HykinenHoBble KUCTOThI, «CTpoeHue MoeKyiabl ATDy.

ObopynoBanue: XUMUYECKas MOCYy/1a U 000pyIOBaHHE.

JlaGopaTopHas padora «OOHapyxeHUE OEIKOB C MOMOIIbIO KAUECTBEHHBIX PEaKIHi».

JlabopaTtopnasi pabdora «liccienoBaHne HYKICMHOBBIX KHCJIOT, BBIJCICHHBIX U3 KIETOK
Pa3INYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenune u GyHKIMHU KIETKH

Tunbl KIETOK: 3yKapHoTHUYecKas M IMpokaproTHueckass. CTpyKTypHO-()yHKIIMOHAJIbHbIE
00pa3oBaHUs KJICTKH.

Crpoenue mnpokapuoTHYecKoW KieTku. KierouHnas cTeHka OakTepuii u  apxei.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(HOM MPOKAPHUOTUUECKUX KIETOK. MecTo U
pOJIb IPOKAPUOT B OMOIIEHO3aX.

Crpoenue u PyHKIIMOHHMPOBAHHUE DYKApPUOTHYECKON KiIeTKu. [lmazmarnueckas memOpaHa
(mnazmanemma). CTpykTypa Iia3MaThudeckod MeMOpaHbl. TpaHCHOPT BelIeCTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: HaccuBHBIA (auddys3us, obneryéHHass audQysus), aKTUBHBII
(mepBUYHBIA U BTOPUYHBIM aKTUBHBIA TpaHcmopT). [lomynponunaemocts MemOpanbl. PaGorta
HaTPUH-KaJIUEBOTO HACOCA. DHIOIUTO3: MUHOIMTO3, paronutos. Dxk3ouuto3. Kiierounas crenka.
CrpykTypa 1 GyHKINU KIETOYHOU CTEHKH PacTEHUH, TpHOOB.

[uromnasma. [uro3one. I[lutockener. [IBmkeHue muToruia3mbl. OpraHouabl KIETKH.
OpHoMeMOpaHHbIE OpraHOUIbI KIETKHU: dHAoIazMatudeckas ceth (JIIC), anmapat [Nonbmxwy,
JIU30COMBI, UX CTpO€HHE M (QYHKIMHM. B3auMOCBsI3b OJHOMEMOpaHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TrpaHyIsSIpHOTO peTUKyiyma. Mexanusm Hanpasnenus 6enkoé ¢ JIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOYHBIX  MeMOpaH. [mankuii  (arpaHyssipHBIi)
sHOMIa3MaTHUeCKuil peTukynyMm. CekperopHas (yHkuus anmapara ['onbmxu. Moougukayus
oenxoe 6 annapame I onvoorcu. Copmuposxa denkos 6 annapame I onvodcu. TpaHCHIOPT BELIECTB
B KJIeTKE. Bakyonu pacturenbHbIX KieToK. Kirerounsiii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOW/BI KJIETKU: MHUTOXOHIPHHM, IUIACTHIBL. [Ipoucxooicoenue
mumoxouopuit u niacmud. Cumobuoecenes (K.C. Mepeockosckuui, JI. Mapeynuc). CtpoeHue u
(GyHKIMM MHUTOXOHJIpUH UM miuacTui. llepBUuHBIE, BTOPUYHBIE M CJIOXHBIC IUIACTHU[BI



(DOTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JEWKOIUIACTBI  BBICHIMX
pacTeHuM.

HememOpannble opranouas! kieTkd CtpoeHue ¥ (GyHKIUH HEMEMOpaHHBIX OPraHOMIOB
KieTku. PubGocombl.  Ilpomesicymounvie  ¢unamenmol. MuUKpoPUIaAMEHTBL. AKmMuHo8ble
Mukpoghunamenmol. MBIILICUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIUEYHbIX KIEeMOK.
Muxkpotpybouku. Krnetounsiii nentp. CTpoeHHE W [BUKEHUE JKIYTHKOB M PECHHYEK.
MuxkpoTpy6ouku 1uTorua3mel. Llentpuoins. berku, accoyuuposantuvle ¢ MUKpoguiamenmamu u
muxpompyboukamu. Momophwie benxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIILIKHA, KX CTPOCHUE M (DYHKIUH.
SAnepubiii 60eMKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACTIOIOKEHHE XPOMOCOM B HMHTEPGha3HOM
anpe. dyxpomamun u 2emepoxpomamun. BeIKU XpoMaTHMHAa — TUCTOHBI. JuHamuxa s0epHOU
obonouku 8 mumose. foepmuwviii mpancnopm.

Knerounsle  BkitoueHus.  CpaBHUTENbHAs  XapaKTEpUCTHKA  KJIETOK  JYKapUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHO).

JdemMoHcTpanuu

IToptpeTtsl: K.C. MepexkoBckuii, JI. Maprysmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKAPUOTHUYECKON KIETKU», «CTpoeHHE >KUBOTHOU
KIeTKn», «CTpOeHue pacTUTENbHOUN KieTkn», «CTpoeHne MUTOXOHApUNY, «Sapoy», «CtpoeHue
MIPOKAPUOTUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpENnapaThl PacTUTEIbHBIX, >XMBOTHBIX
KJIETOK, MHKpOTIpeTnapaTsl 0aKTepHUaIbHbBIX KIETOK.

JlaGopaTopnas padora «/3ydeHre CTpOeHHS KIETOK Pa3IUYHBIX OPTraHU3MOBY.

I[IpakTyeckas padora «l3ydyeHue cBOICTB KI€TOUHOI MEMOpaHbI».

JlaGopaTopHas padora «/ccnenoBaHue Mia3Moin3a U JEMIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

I[IpakTuyeckas padora «l3ydyeHne ABMKEHUS HUTOIMIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. OOMeH BellecTB U NpeBpallieHHe JHEPTUH B KJIeTKe

AcCCUMUIIALIMS U TUCCUMUISIIIHMS — JBE€ CTOPOHBI MeTa0onu3ma. THmbl 0OMEeHa BEIIeCTB:
aBTOTPOGHBIH W  reTepoTpodHBIA. YdYacTHe KHCIOpoAa B OOMEHHBIX  IpoIeccax.
DHepreTuyeckoe oOecnedueHue kieTku: npeBpanienne AT B 0OMEHHBIX THpoleccax.
@depMeHTaTUBHBIA XapakTep peaklUuid KJIETOYHOro Merabonu3ma. PepMeHThI, X CTPOEHHUE,
cBoiicTBa W MexaHu3M jedctBus. Kodepmentel. Ornuumst (EepMEHTOB OT HEOPraHUYECKHX
KaTtaau3aTopoB.  beiku-akTtuBaTOppl UM OENKU-UHTUOUTOPHL.  3aBUCUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEaKIUi OT Pa3InYHbIX (PaKTOPOB.

[lepBrUYHBIl CHHTE3 OPraHWYECKHMX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUEHHbIU U
oKcuzeHnvlli  pomocunmes 'y 6baxmeputi. Ceemocobuparowue nueMeHmvl U NUSMEHNbL
peaxkyuonroz2o yenmpa. Ponb xyopomiactoB B mporecce porocunreza. CBeroBas U TEMHOBAs
baspl. @omoovixanue, Cs, Cy. u CAM-munvr gpomocunmesa. IIpoayKTUBHOCTh (HOTOCHHTE3A.
Bnusaue pa3nuunbix (pakTopoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHEe (DOTOCHUHTE3A.

Xemocunte3.  Pa3HooOpasue  OpraHM3MOB-XEeMOCHHTETHKOB:  HUTpUULUpYIOIINE
OakTepuu, kele300aKTepun, cepoOaKTepHH, BOAOPOAHBIC OaKTeprun. 3HAYCHHE XEMOCUHTE3A.

Amnaspobnble opranu3Mbl. Bunbsl 6poxkenus. [IpoaykTel OpoxeHHs M UX HCIOJIb30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPraHW3MBl KaK OOBEKTHI OMOTEXHOJIOTHHM W BO30YAHUTENH
O0Je3HEeH.

AdpoOHBIE OpraHW3Mbl. DTambl YHEPreTHYecKoro oOmeHa. [loAroTOBUTENBHBIA ATaIl.
I'mukonu3 — 6eCKUCIOPOIHOE PACIEIUICHHE TIIFOKO3bI.

buonornueckoe okucieHue, Uil KJIETOYHOE JbIxaHue. Poib MUTOXOHIpHUI B mpolieccax
Oouonornyeckoro okucieHus. Lluknuueckue peakunu. OxuciaurensHoe ¢ochopunupoBaHue.
Onepeuss membpannozo epaouenma npomonos. Cunmes ATD: paboma npomomnnoi ATD-
cunma3zel. llpeumymecTBa a’poOHOro myTH OOMEHa BEWIECTB Tepel  aHa’POOHBIM.
D¢ hHEeKTUBHOCTH YHEPTETUIECKOr0 0OMEHa.



JdemoncTpanuu

Hoptpetsr: k. [puctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtyenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DPOTOCHUHTE3», «IHEPreTHUecKuil oOMeH», «buocuHTe3 Oermkay,
«Ctpoenue hepmeHTay, «XEMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHUE ISl IPUTOTOBJICHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnasi padora «l3yueHne KaTaTUTHYECKON aKTHMBHOCTH ¢epMeHTOB (Ha
MpuMepe aMuia3bl WA KaTalla3bl)y.

JlabopaTopnasi pabora «l3ydenue (epMEHTAaTUBHOTO pACIICIICHUS TEPOKCH/IA
BOJIOPOJIa B PACTUTEINIbHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTtopHasi pa6ora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlabopaTtopHnasi pabora «CpaBHEeHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHasi HHpOpMALIUA U peau3alus eé B KJIeTKe

Peakiun matpuuHoro cunrtes3a. [[pyHIIMIT KOMIUIEMEHTAPHOCTH B PEAKLUSIX MATPUYHOTO
cuHTe3a. Peanmmsanms HacneAacTBeHHOM wWH(opMmanuu. ['eHeTWYeCKWid KOJ, €ro CBOMCTBA.
Tpanckpunuusa — matpuusbiil cuaTe3 PHK. IlpuHumnel TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAIUICIBHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckot
knemxe. Hexooupyrowue PHK.

Tpancmsiiuss 1 e€ sranbl. Yuactue TpancnoptHbix PHK B GmocunTese Oenka. YcioBus
o6unocunTe3a 6enka. Koguposanue amunokucaot. Posb pubocom B OrocuHTe3e Oernka.

Coepemennvie npedcmagienus o cmpoeHuu ceHog. OpraHuzanus reHoMa y MpoKapuoT U
JyKapuoT. Perynsuusi akTUBHOCTH TI'€HOB y mnpokapuoT. ['mmoreza omepona (. XKakoo, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuma 6
peayaayuu pabomsl 2enog. Perymnsius 0OMeHHBIX MPOLIECCOB B KieTKe. KiaeTouHblit romeocTas.

Bupychbl — HekieTouHble (GOpPMBI KU3HU U 0ONUTraTHbIE Mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHUPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusuenuwiii yuxn JHK-codepacawux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamuas mpanckpunyus, pesepmasa,
unmezpasa.

Bupychble 3a0oneBaHusi 4enoBeKka, KUBOTHbIX, pactenuid. CIINJ, COVID-19,
COLIMAJIbHBIE U MEMIIMHCKHE MTPOOIEMBI.

buoungopmamuxa: unmeepayusa u ananuz 6onrvuiux maccusos («bigdata») cmpykxmypHuix
ouonocuueckux OamHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyure. Ilpocpammupyemvie
@yukyuu 6enxos. Cnocobwvt 0ocmasKu 1eKapcms.

JdemMoHcTpanuun

[optpetsr: H. K. Konbios, /1. 1. IBanoBCcKkUil.

Tabmumpt w  cxemsl: «buocuHTes Oenka», «l'eHeTnmueckuii koa», «Bupycem»,
«bakrepuodarm».

IIpakTnyeckas padora «Co3nanue MOACIH BUPYCA.

Tema 8. JKnsHeHHBIH MUKJ KJIETKHA

Knerounsii mwkmn, ero mepuoasl u perymsanus. Mutepdaza m mMuto3. OcoOEHHOCTH
MPOLIeCCOB, TpoTeKatonmx B uHTepdase. [loagroroBka kieTku K aenenuto. [IpecuHreTnyeckuit
(MOCTMHUTOTUYECKHI), CHUHTETHMUYECKHH W TMOCTCUHTETUYECKHM (MPEMHUTOTUYCCKUN) TEePUOIBI
uHTEepQa3bl.

Marpuunbii  cunre3 JHK — penumkanusa. [lpunouner  permukanuun — JIHK:
KOMIUIEMEHTAPHOCTh,  TOJYKOHCEPBAaTUBHBI  CUHTE3, aHTUIIAPAUICIBHOCTh. MeXaHu3M
pemmkannn  JIHK.  Xpomocombl. CtTpoenue xpomocom. Termomepsl ©  Tenomepasa.
XpOMOCOMHBIM HA0Op KIETKH — KapUOTHIL. JMIUIOMIHBIA M TatuIOMIHBIA HaOOPBI XPOMOCOM.
['omonornynsie XpoMocomsl. [10J10BbIE XPOMOCOMBL.

Henenue kietku — Muto3. CTaguu MHUTO3a W MPOUCXOJAIIME B HUX MPOLECCHL. THIIbI
muto3a. Kapuoknnes n uutokuses. buosornueckoe 3HaueHUE MUTO3A.



Perynsiuss MutoTHYecKOro IuKkia KieTkd. [IporpamMmMupyemasi KiaeTo4dHas THOEIh —
aronTo3.

Knetounoe s1po, XpoMOCOMBI, (QYHKIIMOHAIbHASL TEHOMUKA. Mexanusmbl npoaugepayuu,
oughgepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposasn knemrka» — ououngpopmamuuecxkue
MoOenu YYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanun

Tabmuer u cxembl: «KU3HEHHBI LUK KICTKH», «MuTo3», «CTpoeHHE XPOMOCOMY,
«Pennmukanus JJHK».

OO6opynoBaHue: CBETOBOM MHMKpPOCKOI, MHUKpoIpenapathl: «MHUTO3 B KJIETKaxX KOpeIIKa
JTyKa».

JlabopaTopHas padora «l/3ydeHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpEnapaTaxy.

JlabopaTtopHasi pabora «HabOmoneHne MuTO3a B KJIETKaX KOHYMKA KOpelika Jiyka (Ha
TOTOBBIX MUKpPOIIpENapaTax)».

Tema 9. Ctpoenue u GyHKIMH OPraHNU3MOB

Buonornueckoe  pazHooOpazue  opraHu3mMoB.  OJHOKJIETOYHBIC,  KOJOHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTAaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KU3HEACITEIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJTHOKJIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOJOPOCIIH, Apyrue npoTucThl. KooHnanbHble
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIMOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPTraHOB.
Opranusm Kak e1uHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumel pacTUTENBHBIX TKaHeil: oOpa3oBaTenbHasl, IOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAsI, MexaHn4yeckass. OCOOCHHOCTH CTPOCHUs, QYHKIUH M PaCIOIOKECHHUS
TKaHEW B OpraHax pacTECHHM.

TkaHu JKUBOTHBIX M  4YeJOBEKa. THUNBI JKUBOTHBIX TKaHEW: AIUTEIHANIbHAS,
COCIMHUTENbHASA, MbllIeuHas, HepBHass. OCOOEHHOCTH CTPOCHHUS, (PYHKIMHA U PaCHONIOKEHUS
TKaHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Oprassl. BereratuBHble 1 T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTAaHOB
KUBOTHBIX U yenoBeka. DyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tema opranu3moB. Kapkac pacteHuil. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»Hblli 1 BHyTpeHHUH ckeneT. CTpOeHHEe U TUIIbI COeIMHEHUS
KOCTEH.

JIBrxkeHne oOpraHu3MoB. J[BW)KEHHE OJHOKJIETOYHBIX OPTaHU3MOB: amMEOOHIHOE,
KTYTUKOBO€, PECHHYHOE. JIBUJKEHHWE MHOIOKJIETOYHBIX PpAaCTEHUMH: TPONMU3MBI M HACTHM.
JIBu>KeHHEe MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllieyHas cuctema. Pednexc. CkenetHbie
MBIIIIIEI ¥ UX paboTa.

[Iutanue opranu3zmos. IloriomieHre Bojbl, YIJIEKUCIOrO ra3a U MUHEPaJIbHBIX BEILECTB
pacrenussmu. I[lutanuve >KUBOTHBIX. BHYTpPUIOIOCTHOE M BHYTPUKIETOYHOE MHUIICBAapEHUE.
[IntaHne NMO3BOHOYHBIX XUBOTHBIX. OTAENBI MUIEBAPUTEIBLHOTO TpakTa. I[lumeBapurenbHble
xeiessl. [InmeBapurenpHas cucTeMa 4esoBeka.

Jpixanue opranu3MoB. [[pixanue pactenuid. [[pixanue >xuBoTHBIX. Juddy3us razos yepes
noBepXHOCTh KieTku. KokHoe apixanue. JlpixarenbHas moBepxHocTh. XKabGepHoe U JErodHoe
IpIXaHue. JIpIXaHue IT03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOXKHEHUE
CTPOCHUsI JIETKUX IMO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cUCTEMa uejloBeKa. MeXaHu3M
BEHTWISIIIMM JETKUX Y NTUL U MIEKONUTAOMMX. Perynauus npixanus. J{pixaTenbHble 00bEMBIL.

TpancnopT BeleCTB y OpPraHu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BEIIECTB Yy KUBOTHBIX. KpoBeHocHas cucrema u €€ opransl. KpoBeHOCHass cucreMa
MI0O3BOHOYHBIX KMBOTHBIX M ueinoBeka. Ceple, KpOBEHOCHBIE cOCyIbl M KpoBb. Kpyru
KpoBoOOpamieHusl.  ODBOJIIOIMOHHBIE  YCJIOKHEHUS  CTPOEHUSI  KPOBEHOCHOM  CHUCTEMBI
II03BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perynauus.



Breinenenne y opranusmoB. Beinenenue y pacteHuil. BeineneHue 'y KMBOTHBIX.
CokpatutensHble Bakyonu. Opransl BblaeneHus. OuubTpanus, Ccekpeuuss u oOpaTHOe
BCAChIBaHUE KaK MEXaHU3MbI pabOThI OpraHoB BhieneHUs. CBSA3b MOJOCTH Teda C KPOBEHOCHOU
U BBIJACIUTEIBHON cucTeMaMu. BplieneHne y MO3BOHOYHBIX JKMBOTHBIX M uesnoBeka. Iloukwu.
Crpoenue u GpyHKIIMOHUpOBaHHE HeppoHa. OOpazoBaHNE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliuTa y OJHOKIIETOYHBIX OpraHu3MoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alUTa y MHOIOKJIETOUHbIX pacTeHuil. KyTtukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOH 3a1uThl. OUTOHIIMEL.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3aIMTa OpraHU3Ma
or Oose3nei. VMMMmyHHas cuctema uyenoBeka. KIeTOWHBIH W TyMOpaldbHBIM HMMMYHUTET.
Bpoxnéuuslii uW  npHOOpeTEHHBI  crneuupuUeckuid HUMMYHUTET. Teopusi KIOHAJIbHO-
cenexktuBHoro ummyHnuteta (I1. Dpmaux, ®@. M. bepnert, C. Tonerasa). BocnanuTenbHbIe OTBETHI
opranu3MoB. Posb BpoXIEHHOIO HIMMYHHMTETA B PA3BUTUU CUCTEMHBIX 3a00JIEBaHUM.

Pazgpaxkxumocte M perynanus y OpraHu3MoB. Pa3napakmuMocTe y OJHOKIIETOYHBIX
oprann3moB. Takcucel. Pazgpaxumocts U perymnsauus y pacTeHuil. PocToBble BemecTsa M HX
3Ha4YCHHUE.

HepBHasi cucrema u pediekTopHas peryisiius y >XHBOTHBIX. HepBHas cuctema u eé
OTZIEJIbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUST HEPBHOM CHCTEMBI y UBOTHBIX. OTaensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX KXHMBOTHBIX. Peduiekc u pedrexropnas ayra. be3ycioBHeie u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHast perymsinust M SHIOKpHUHHAs CHUCTEMa >KMBOTHBIX M 4yesloBeka. JKenessl
SHIOKPUHHOM CHUCTEMBI M UX TOpMOHBI. JleiicTBue TrOpMOHOB. B3auMoCBsA3bp HEpBHOH U
SHIOKPUHHOM cucteM. [ unoranamo-runodusapHas cuctemMa.

JdemoHcTpauuu

IToptper: N. I1. I1aBnos..

Tabnauubt u cxembl: «OIHOKIETOYHbIE BOAOPOCIN», «MHOTOKIETOUHBIE BOIOPOCIH,
«bakrepun», «lIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTeMbl OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKOMbIX», «TKaHM pacTeHuiD,
«KopneBsle cucremel», «CtpoeHue credns», «CTpoeHue JIMCTOBOM MIACTHHKUY, «TkaHM
KHUBOTHBIX», «Ckener 4venoBekay, «llumesBapurensHas cuctema», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHass cucreman, «HepBHas cucrema», «Koxka», «MpbllleyHas cucTeMay,
«BpligenurensHas cucremMa», « JHIOKpPUHHAsA cucreMay, «CTpoeHue Mblmnb», «MIMMyHHTET»,
«Kumeynomnonoctusie», «CxeMa NUTaHUS pacTeHUN», «KpoBEeHOCHbIE CUCTEMBI TO3BOHOYHBIX
XKHUBOTHBIX», «CTpoeHue ruiaps», «CTpoeHHE IUIaHapun», «BHYTpeHHEEe CTpOEHHE A0XKIEBOIO
yepssi», «HepBHas cucrema pwid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMblkaomuxcs», «HepBHass cuctema nTuny, «HepBHas cucrtema MIEKONMMTAIONIUXY,
«HepBHas cuctema uyenoBeka», «Pediaexcy.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIpENnapaThl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIIpenapaTsl TKAHEH, pAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUU HACEKOMBIX, UIVIOKOKHUX, JKUBbBIE
9K3EMIUISIPbl KOMHATHBIX PACTEHUH, repOapuu pacTeHUil pa3HbIX OTJIEJIOB, BIAXKHBIC MIPENapaThl
KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJJIEKIUU O0€CIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyJnoBaHME [UIA JIEMOHCTPALMM TOYBEHHOTO W BO3JAYLUIHOIO TMUTaHUS PACTCHHIA,
pacuierieHus Kpaxmaiga © OeJKoB Toja  JelcTBHeM (EpMEHTOB, OOOpyAOBaHUE IS
JEMOHCTPALIMK OIBITOB 110 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUW, MOJIEJIA FOJIOBHOT'O MO3ra PA3JIMYHBIX KUBOTHBIX.

JlabopaTtopHasi pabora «/3yueHue TkaHel pacTeHUII.

JlaGopaTopHnas padora «/3yyeHre TKaHEH )KUBOTHBIX).

Jlaboparopnas padora «l3ydyeHne opraHoB IIBETKOBOTO PaCTEHUS».

Tema 10. PasMHOKeHHEe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOKEHHS OPTraHU3MOB: Oecronioe (BKIII04as BETeTaTUBHOE) U MOJIOBOE. Buibl
0ecrosoro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALUA, (hparMeHTalusl, KIOHUPOBaHUE.



[TonoBoe pa3muoxkenue. IlonmoBeie kneTku, unum ramersl. Meio3. Craaum wmeno3sa.
[loBenenne xpomocom B Meiose. Kpoccunrosep. buonornuecknii ¢cMbICI Me03a U IOJIOBOTO
rporecca. Meio3 1 ero MeCTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  paszButve. ['ameToreHe3 'y JkKMBOTHBIX. IloyloBBIE  Keme3bl.
OOpa3oBaHue W pa3BUTHE MOJOBHIX KIeTOK. Crepmarorene3 u ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmnotoTBOpeHNe U AMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI OIJIOOTBOPEHUS:
Hapy)Hoe, BHyTpeHHee. [lapTeHorenes.

WNunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOTUs — HayKa O Pa3BUTHUU
opranu3mMoB. Mopghoeenesz — o0na u3 enasuvlx npoodiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeenesa. Ctaguu >MOpHOTEeHE3a KUBOTHBIX (Ha MpUMepe JIATYIIKK). Jpobienue.
Tunsl npoGnenus. [emepmunuposannoe u Hedepmunuposannoe opodnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIEKOTHUTAIOIINX. 3apOJIbIIIEBhIE JTUCTKH (TaCTPYJISIINS).
3akyiaika OpraHOB W TKAaHEH W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE YacTeu
pa3BHBAIOIIETOCS  3apojbimia (IMOpUOHANBHAS WHAYKIMS). 3aKkiagka TUlaHAa CTPOSHUS
JKUBOTHOTO Kak pe3ylbTaT HWEpPapXWUYeCKUX B3aUMOJEHUCTBUM TeHOB. BiusHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3TUYHBIX (PAKTOPOB OKPYKAIOMIEH Cpeibl.

Poct u pa3Butue xuBOTHBIX. [locTamMOpuoHanbHbli mepuon. Ilpsmoe u Hempsimoe
pa3ButHe. PasButne ¢ Meramopdo30M y OECIIO3BOHOYHBIX W IMO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HENPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHUE B MPUPOJE.
Tunsl pocta >XUBOTHBIX. DakTOphl pEryldlMd pPOCTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAIMOPHOHANBHOTO PAa3BUTHUSl y KUBOTHBIX M 4eioBeka. [leprmojpl OHTOreHe3a dYeloBeKa.
CrapeHue U cMepTh Kak OMOJIOrMYECKHUE MPOLECCHI.

PasmHoxkeHue u paszputue pacteHuil. ['ameroputr u crnopodut. Meiio3 B KU3HEHHOM
uukie pacteHuil. OOpa3oBaHue cmop B TIpolecce Meilosa. ['aMeTroreHe3 y pacTeHUH.
Omao0TBOpEHNE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. JIBOIIHOE OIUIOJOTBOpPEHHE Y
LIBETKOBBIX pacTeHuil. O0Opa3oBaHUE U Pa3BUTUE CEMEHH.

MexaHu3MBbI PETryIsIIUU OHTOI'€HE3a Y PACTEHUM U JKUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. HaBamun, X. [lInemasn.

Tabmumpl 1 cxembl: «BereratuBHoe pazMHOXeHUE», « THIIBI OECIIONIOT0 Pa3MHOKECHUS»,
«Pa3zMHOXeHHE XJTaMUJIOMOHAb», «Pa3MHOXEHUE HBIUIEHb», «Pa3MHOXEHUE TUIPBDY,
«Meitozy, «Xpomocombl», «l'amertorenes», «CTpoeHHe SHUIEKIETKH W CIIEPMATO30HIa»,
«OCcHOBHBIE CTaguu OHTOreHe3a», «lIpsamoe u Henpsmoe pas3Butue», «Pa3zBuTne Maickoro
Kyka», «Pa3Butue capanum», «Pa3Butue narymku», «/{BOMHOE OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pacrenuit», «CTpOo€HHE CEMSH OJHOMOJbHBIX W JBYAOJBHBIX pacTeHU», «KU3HEHHBIH LUKI
MOPCKOM  KamycTeD», <OKW3HEHHbIM 1uKI Mxa», <«KU3HEHHBI 1UKI IAIOPOTHHKA»,
«KU3HEHHBIN IIUKI COCHBI».

O6opynoBaHue: CBETOBONH MHKPOCKOT, MUKPOTIPETapaThl SUIIEKICTOK U CIIEPMaTO30HU 0B,
Mozenb «L{uKI1 pa3BUTHS JIATYIIKKY.

JlaGopaTopuass padora «/3yyeHue CTpOEHHsSI TIOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

IIpakTnyeckas padora «BpIsiBIEHHME MPU3HAKOB CXOJICTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlaGopaTopHnasi pabora «CTpoeHUE OPraHOB PA3MHOKEHUS BBICIIIMX PACTCHUIN».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBNIEHUS W Pa3BUTHsI T€HETHKH Kak Hayku. PaGoter I'. Mennpens, I'. ne
@®puza, T. Moprana. Posip oTedyecTBEHHBIX Y4E€HBIX B pa3BuTuu reHetuku. Padorsr H. K.
Konbuosa, H. WM. BaBuiosa, A. H. benosepckoro, I'. 1. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeena-Pecosckoro.



OCHOBHBIE TE€HETUYECKUE MOHITHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI, AJIEIbHbBIE
TEHbl, AJbTEPHATUBHBIE NPHU3HAKH, JTOMUHAHTHBII M PpELECCUBHBIM NPHU3HAK, T'OMO3UIOTA,
reTepo3uroTa, YUCTas JIMHUS, TUOpUIbI, reHOTHr, (GeHotur. OCHOBHBIE METOJbl T€HETHUKHU:
rUOPUAO0TIOTMUECKHM, TUTOJIOTHUYECKHM, MOJIEKYIISIPHO-T€HETHUECKUH.

JdemoncTpanuu

[optpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. Basunos, A. H.
Benosepckuii, I'. /1. Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaOnuubl u cxemsl: «MeToabl FeHETUKNY, «CXEMBbI CKPELIUBAHUS.

JlaGopaTopHas padora «/{pozodmia kak 00BEKT FreHETUIECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKOH e€AMHOOOpa3us
rudpuIoB mepBoro mokoyieHus. IlpaBuno nmomuHupoBaHus. BTopoit 3akoH MeHzaens — 3aKoH
pacuierieHus Ipu3HakoB. LluTongoruueckne 0CHOBBI MOHOTHOPUAHOTO CKpeniBanus. [ umoresa
YUCTOTBI TAMET.

Ananmusupytoniee  ckpemuBaHue.  [IpoMexyTouHbBII  XapakTep  HacJIeJJOBAHHUS.
Pacmenuienne npu3HakoB pU HEMOJIHOM JOMUHUPOBAHHUU.
Jurubpunnoe ckpemuBanue. Tperudt 3akoH MeHzaens — 3aKOH HE3aBUCUMOTO

HacJieIoBaHMsl TPU3HAKOB. [{UTOIOrMuecKrne OCHOBBI JUTHOPUIHOTO CKpEIIYBaHUs.

CuerieHHOe HacienoBanue npusHakoB. Paboter T. Moprana. CrierieHHOE HaclieI0BaHUE
T'CHOB, HAapYILICHHE CLEIUICHU MEXAy F'eHaMu. XpOMOCOMHas TEOPHsI HACJIEICTBEHHOCTH.

I'enetnka nosa. XpOMOCOMHBIN MEXaHHM3M ONpEENIeHUs Moja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBL. ['OoMOramMeTHslii M reTreporamMeTHbIl IoJ. ['eHeTHueckas CTpyKTypa IIOJIOBBIX
xpoMocoM. HaciienoBanne nNpu3HaKoB, CHETUIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucreMa. llneforponus — MHOKECTBEHHOE ICHCTBHE TIE€Ha.
MHOKECTBEHHBI ajuienu3M. B3aumonelcTBUe HeauleNbHbIX TeHOB. KoMIUIEMEHTapHOCTS.
Onucras. [lonmumepus.

['eneTndecknii KOHTPOJIb DPa3BUTHsI pACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a TaKKe
(U3MONIOTHYECKUX MPOLECCOB, IMOBEJIEHMs W KOTHUTHUBHBIX (yHKuuil. ['eHermueckue
MEXaHU3Mbl CHMOHMOTCHE3a, MEXaHWU3Mbl B3aUMOJCHCTBUS «XO3SIMH — TApasuT» U «XO35UH —
MHUKpoOHOM». ['eHeTHuecKkne aclieKThl KOHTPOJIS U U3MEHEHUs HaclleCTBEHHONW MH(pOopMaIiy B
MTOKOJIEHUSAX KJIETOK U OPraHU3MOB.

JdemoncTpanuu

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

Tabauupl u cxemsl: «IlepBblit U BTOpoi 3aKoHbl Menzens», «Tpetuit 3akoH MeHnens»,
«AHanuzupyroliee ckpeuBaHue», «HemnoaHoe nomunupoBanuey, «ClerIeHHOE Hacae10BaHue
MIPU3HAKOB y Npo30dguisl», «I'eHeTuka nona», «Kapuorun yenoseka», «Kapuotum apo30puisn»,
«Kapuotun ntunen», « MHOKECTBEHHBIN allIean3mM», «B3anMo1eiicTBHE r€HOBY.

Ob6opynoBanue: MOAENb JUIsl JEMOHCTpPAIMK 3aKOHOB €IMHO00pa3usi rHOpHIOB MEPBOTO
IIOKOJICHUSI M PACLICIUICHUS IPU3HAKOB, MOJEIb JJIA JEMOHCTpPAlMM 3aKOHA HE3aBUCHUMOIO
HacCJIe0BaHUs PU3HAKOB, MOJENb IS JEMOHCTPALMM CLEILICHHOTO HACJIEJOBAaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTpemnapar: «Jpozoduiay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTMOPUIHOTO CKPELIUBAHUSA Y
JPO30(UITBD».

IIpakTnueckas padora «/3yyeHue pe3yabTaToB JUTMOPUAHOTO CKPELIUMBAHUSA Y
JPO30(UITBD».

Tema 13. 3aKoHOMEPHOCTH H3MEHYHBOCTH

B3anMopetictBue reHoTHNa W cpenasl npu ¢GopmupoBaHun (eHotuna. M3MEHYMBOCTH
npu3HAakoB. KauecTBeHHBIE M KOJMYECTBEHHBIE  IIPU3HAKUM. BuUAbl  U3MEHYUBOCTH:
HEHACJICCTBEHHAs U HACJICICTBEHHAS.



MonudukarnronHass U3MEHYUBOCTh. Ponb cpenpl B (hopMupoBaHHHM MOIUGMDUKAIMOHHON
n3MeHunBocTH. Hopma peaknuu npusHaka. BapuannoHHbll psin W BapuanuroHHast kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON N3MEHYHBOCTH.

I'eHoTunuueckass M3MEHYMBOCTh. (CBOMCTBA TE€HOTHIMYECKOM W3MEHYMBOCTH. Buibl
T€HOTUITUYECKOW N3MEHUYUBOCTH: KOMOMHATHBHASI, MyTallUOHHASL.

KomOunatnBHasT M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBa KOMOWHATHBHOMN
M3MEHUYUBOCTH. POTh KOMOMHATHBHON M3MEHYMBOCTH B CO3JIAHUU T€HETUYECKOTO pasHOOOpa3us
B IIpejienax OJHOro BUAA.

MyranroHHass W3MEHYMBOCTb. Buabl MyTauuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CHnoHTaHHbIE W WHIAYLUUPOBAHHBIE MYTAlMHU. SOepHBIE M IUTOILIa3MaTUYECKHE MYTalWU.
CoMaruueckue W TMOJOBble MyTaluu. [IpudynHBI BOSHUKHOBEHMS] MyTaluid. MyTareHbl U UX
BJIMSIHME HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO MIpoLecca. 3aKOH IOMOJIOTMYECKUX
panoB B HacienctBeHHoW wu3meHunBocTH (H.W. BaBuiioB). BHesnepHas HW3MEHUMBOCTb U
HAaCJIEACTBEHHOCTb.

Onueenemuka u NUCEHOMUKA, POIb INUSEHEMUYECKUX (PAKMopos 6 HACIe008aHUU U
UBMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdemMoHcTpanuu

[ToptpeTtsl: I'. ne ®pus, B. Noranucen, H. 1. BaBuos.

Tabmuuer 1 cxembl: «Buabsl uU3MeHYMBOCTHY, «MonudukanvoHHas HW3MEHUYUBOCTHY,
«KoMOuHaTiBHAsT ~ M3MEHYMBOCTH»,  «Meiio3»,  «OmnogorBopeHue»,  «l eHeTnyeckue
3a00seBaHUs YeJI0BEKa», «Buapl MyTanuii.

O6opynoBanue: XuBble U TrepOapHbIe SK3EMIUISIPHl KOMHATHBIX PACTEHHUH, PHUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMYHBIMUA BHIAMU U3MEHIHBOCTH.

JlaGopaTtopuass paGora «lccremoBaHue 3aKOHOMEPHOCTEH  MOIU(MDUKAIIMOHHOU
U3MEHYHUBOCTH. [ToCcTpOeHNE BapUALIMOHHOTO PSAIA U BAPUALIMOHHOW KPUBOI.

IIpakTuyeckas padora «Myranuu y Apo30¢duibl (Ha TOTOBBIX MUKPOIIpenapaTax ).

Tema 14. I'eHeTHKA YejioBeKa

Kapuotun uenoBeka. MexnyHapoaHas HOporpaMma HCCIEAOBAaHUS T€HOMa 4YeJIOBEKa.
Metoabl M3y4eHHs] TEHETUKH YEeJIOBEKa: Te€HEaTOrH4eCKuid, OJM3HEIOBBIM, ITUTOTEHETUYECKHM,
HNOMYJISAMOHHO-CTATUCTUYECKHUH, MOJEKYIsIpHO-reHeTnYecknili. COBpEMEHHOE OmIpeesieHre
TE€HOTHIIA: IOJTHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM 4ynciie ¢ moMmoupto [T1P-
ananuza. Hacnencteennsie 3a00eBanus 4enoBeka. [ eHHbIE 1 XpOMOCOMHBIE OO0JIE3HH YEIIOBEKA.
bonesnn ¢ HacneaCTBEHHOW MPEAPACIOIOKEHHOCThIO. 3HAYEHHWE MEIAUIIMHCKONW TE€HETUKH B
MPEeIOTBPAILICHUN W JICYCHUHM TE€HETHUYECKHUX 3a00JieBaHUN YenoBeKa. MeIuKO-TeHEeTUYECKOe
KOHCYnbTUpOBaHHE. CTBOJIOBBIC KICTKU. [IOHATHE «T€HETHYECKOTO IPy3a». DTHUECKUE aCTIEKThI
WCCJeIOBaHUH B 00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (GakTOphl MOBBIIEHHON UYYBCTBUTEIBHOCTH YEJIOBEKa K (U3UYECKOMY H
XMMHUYECKOMY 3arpsA3HECHHUIO OKpYXKAlolleh cpelapl. ['eHeTuyeckas NnpeapacroioKEHHOCTD
YEJI0BEKa K MMaTOJIOTUSM.

JdemoncTpanuun

Tabmuuer u cxembl: «Kapuotun yenoBekay, «MeToabl M3YUEHHS T€HETUKU YEIOBEKa,
«["eneTnueckue 3a00JIeBaHUS YEIIOBEKAY.

IIpakTnyeckas padora «CocTaBICHUE U aHAJIU3 POJIOCTIOBHOM.

Tema 15. Cesiekuusi OpraHnusMoB

Jomectukanusi U ceyekuus. 3apoKICHUE CEJIEKIUU W JToMecThkanuu. Yuenwe H. .
Basuiosa o LleHTpax mporcxoxaeHus: 1 MHOrooOpa3ust KyJIbTYpHBIX pacTeHHi. Poib cenexkumun
B CO3/IaHUM COPTOB pPACTEHUH W TOpoA KUBOTHbIX. CopT, mnopoga, IITamMM. 3aKoH
TOMOJIOTHUYECKUX PSAAOB B HacieACTBEHHOW m3meHunBocth H. M. BaBuiioBa, ero 3HaueHue miis
CEJICKIIMOHHOMN pabOoTHI.

MeToap! ceneKInoHHOM paboThl. VICKycCTBEHHBIH 0TOOP: MacCOBBIA U MHIMBHIYaJIbHBIH.
OTtanbl KOMOWHAIIMOHHOW ceNieKIuu. VcnpiTanue mpou3BOAMTENICH 1o moToMcTBy. OTOOp MO



TeHOTHITY C TOMOIIBIO OIIEHKH (DeHOTUIIA ITOTOMCTBA U OTOOP MO TE€HOTUITY C MTOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ CENeKIMOHHOW paloThl. PanuanuoHHBIA U
XUMHUYECKM MyTareHe3 Kak MCTOYHMK MYyTaluMid Yy KYyJbTYpHBIX (OpPM OpraHu3MOB.
Hcnonp3oBaHne TEHOMHOTO pPENaKTHPOBaHHWS W MeToM0B pexomOuHaHTHBIX JHK mns
MOJIy4E€HUSI UCXOJTHOT'O MaTepurasa Uil CEIEKIHH.

[lonydyenune mnonuruionoB. BHyTpuBHmoBass rubpuauzanusa. bauzkopoacTBeHHOE
CKpeIllMBaHue, WK UHOpUIUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuynHbl. Hcmonb3oBanue rerepo3uca B ceiekiuu. OtrmanéHHas TUOpUAM3ALIS.
[Ipeononenne Oecruoauss MEXBUAOBBIX THOpUAOB. JlOCTHXKEHHMSI CeNeKIMM pAcTeHU W
KHUBOTHBIX. «3€1EHAS PeGOIOYULY.

CoxpaHeHHe W U3YYEHHE T'€HETHYECKHUX PECypCOB KYJIbTYPHBIX PACTEHMM M HMX JUKUX
poauueit Ui CO3AaHusl HOBBIX COPTOB M THOPUIOB CENbCKOXO3IUCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U ynpasieHue 2eHemuyecKuUMU pecypcamu CelbCKOX03AUCNEEHHbIX U NPOMbICIOBbLX
HCUBOMHBIX 8 YEAX YIAYUULeHUsT CYUWeCmBYIOuUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM 4ucie ¢ npuUMeHeHUueM COBPeMEeHHbIX Memo008 HAYUHbIX UCCIe008aHUll, Nepedosblx uoel u
nepCcneKmueHblX MexHoa02UlI.

JdemoHcTpauuu

Iloptpersr: H. 1. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. II. JIykesnenko, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabnuubl U cxembl: «L[eHTPBI MPOUCXOKAECHUS U MHOTOOOPa3nsl KYJIbTYPHBIX PACTECHHI,
«3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHONM HM3MEHUYUBOCTH», «METOIbl CEIEKIHMN,
«OTtnanénnas ruopuanzanusy», «Myrarenesy.

JlabopaTtopnasi padora «/3yueHue cCOpTOB KyJIbTYpHBIX PACTEHUH U MOPOJ JAOMAIIHUX
YKUBOTHBIX ).

JlabopatopHasi pabora «/3yueHrne METOJ0B CEJIEKIIMU PACTEHUI.

IIpakTnueckas padora «lIpruBuBKa pacTeHui».

Ikekypeusi «OCHOBHBIE METOMBI M JTOCTIDKEHUS CEJICKIIMM PACTeHHM W KMBOTHBHIX (Ha
CEJIEKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO (epMy, COPTOMCHBITATENbHBIN y4acTOK, B TEIUIMYHOE
X03SIUCTBO, B 1a0OPaTOPHUIO arpOYHUBEPCUTETA WIIH HAYUYHOTO ILIEHTPA)».

Tema 16. BuoTeXHOI0TUSI M CUHTETHYECKAsI OMOJI0TUSA

OOBeKThl, HUCHOJBb3yeMble B OHOTEXHOJOTHMH, — KJIETOYHBIE M TKAHEBBIC KYJIBTYpHI,
MUKpPOOPTaHHU3Mbl, HUX XapaKTepUCTHUKA. TpajaullMOHHass OHOTEXHOJOrHs: XjeOoreyeHue,
MIOJTy4eHHE KUCIIOMOJIOYHBIX MPOJIYKTOB, BUHOAenue. Mukpoobuonorndeckuii cuure3. OObeKThI
MHUKpOOHOJIOrHYecKUX TexHoorui. [IpousBonctBo Oenka, aMUHOKUCIOT U BUTAMHHOB.

CozpaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANPABIECHHOIO  M3MEHEHMsS U
KOHCTPYMPOBAHHsI TEHOMOB C LI€JIbI0 IIOJIyYE€HHsI OPTaHU3MOB M UX KOMIIOHEHTOB, COJEpPKALIUX
HE BCTPEUAIONIMECs B PUPOJIe OMOCUHTETUYECKHUE MTYTH.

Knerounas wnxeHnepus. MeToapl KyabTyphl KJIETOK M TKaHEW PACTEHUH M YKUBOTHBIX.
Kpunobanku. Comaruueckas THOpuAM3aLMS M COMATHUECKUH sMOpHorenes. lcmoib3zoBaHue
TaryioOuJI0B B CEJIEKUHUU pacTeHUil. [lonyuenue moHOKIOHANbHGIX anmumen. Hcnonvzosanue
MOHOKJIOHANbHBIX U NOIUKTOHATbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCTpyKIMsS SHWLEKIETOK M KIOHUPOBAHHWE >KMBOTHBIX. METON TpaHCIUIAHTAlUUU sep
KIETOK. Texuonocuu 0300pognenus, KyIbMueUpO8aHusi U MUKPOKIOHANbHO20 DA3ZMHONCEHUs
CeNbCKOXO03AUCTNEEHHBIX KYIbMYD.

XpOMOCOMHasI U I'eHHasi UHXeHepus. VICKyCCTBEHHBIM CUHTE3 T€Ha U KOHCTPYHUPOBAHUE
pexkomOunanTHbIX JIHK. Cozoanue mpamnceennvix opeanusmos. JIOCTHKEHHUS W TIEPCIIEKTHUBBI
XPOMOCOMHOW ¥ TEHHOW WHXCHEPUU. ODKOJIOTHYECKHE W OTHYECKHE MPOOJIeMbl Te€HHOU
VHKEHEpUU.

Menunuackue onorexnonorun. [loctrenomuas mudposas meaununa. [IIP-quarnocTuka.
MeTa0o0I0MHBIN aHANKU3, TEHOLIGHTPUUECKUN aHAJIU3 MPOTeOMa YeJIoBeKa JIJIsl OLIEHKU COCTOSHUS



€ro 310poBbs. Mcmonb3oBaHWe CTBOJIOBBIX KIETOK. TapretHas Ttepamnus paka. 3D-
OMouHXKEeHepuss Uil pa3pabOTKU (QYHJAMEHTAJIbHBIX OCHOB MEIHULUMHCKUX TEXHOJIOTUH,
CO3/IaHMsI KOMIUIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJOIHMi TPEXMEpPHOro OHONPUHTHHIA U
ckaddonauHra s peneHus 3a/1a4y NepcoHaIN3uPOBaHHON METUIIMHBIL.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 OOECIeYeHHs KOMOMHHPOBAHHOM 3alIUTHI OT
Bo3Oynuteneir OPBU, ycTanoBneHne MOJeKyaspHBIX MeXaHU3MOB ¢yHKIHoHupoBaHus PHK-
COJIepKaIlluX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OMacHbIC 3a00JIeBaHMS YEJIOBEKA U KUBOTHBIX.

JdemMoHcTpanun

Tabmuubt u  cxembl: «Vcnoibp30BaHWE  MHUKPOOPTaHM3MOB B MPOMBIIIICHHOM
MIPOU3BOJICTBEY, «KieTouHas nHxeHepus», «I'eHHass HHKEHEPHsI».

JlaGopaTopHas padora «/I3yyeHrne 00bEKTOB OMOTEXHOIOTUI.

IMpakTnyeckas padora «llomydeHre MOJIOYHOKHUCIIBIX TPOTYKTOBY.

IKCKypcHsi «bHOTEXHOIOTUS — BayKHEHMIIAsl MPOU3BOIUTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHIECKOE TIPOU3BOJICTBO ).

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'MHA
HA YPOBHE CPEJJHET'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

OI'OC COO ycraHaBimuBaeT TPeOOBAaHHMS K pE3yJbTaTaM OCBOCHHUS OOYyJaroIIMMUCS
IpOrpaMM CpeHEero o0Iero 0Opa3oBaHus: TNYHOCTHBIEC, METANIPEIMETHBIC U MPEIMETHBIE.

B cTpykType MMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBI MO OMOJOTHUU BBIIEIICHBI
CIEeyIOIIe COCTaBISAIOIIME: OCO3HAaHHE OOYYalOIIMMHUCS POCCHUHUCKON  Tpa)kIaHCKON
WACHTUYHOCTH — TOTOBHOCTM K CAaMOPA3BHUTHIO, CAMOCTOSITEIBHOCTH W CaMOONPEICIICHHIO,
Haiuyue momusayuu K OOyYEeHUIO OWOJOTHH, YeleHanpasiieHHoe pa3eumiue BHYTPEHHHUX
yOexaeHU JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPAIULMI pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIMXCS PYKOBOACTBOBATHCA B
cBOCH ACATCIIBHOCTHU ICHHOCTHO-CMBICIIOBBIMHU YCTaHOBKaMH, MMpUuCymumMu CUCTEMC
OMOJIOTHYECKOTO  OOpa3OBaHUS, Haluuue MNPAoOCO3HAHUs  SKOJIOTMUECKOH  KYIbTYHI,
CnOCOOHOCMU CMABUMb UEIN U CTPOUTH )KU3HEHHBIE IJIaHbL.

JIM4HOCTHBIE PE3yAbTaThl OCBOCHHUS MPOTPAMMBbI 10 OMOJIOTHH JTOCTHUTAIOTCA B €IMHCTBE
y‘Ie6HOI\/’I M BOCHHUTATEIbHOM ACATCIBbHOCTH B COOTBCTCTBHU C TpaJUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYIIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, TPUHSATHIMHA B
o0mIecTBe TpaBWIaMH W HOPMAaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCITUTaHUS U CaMOPA3BUTHSI, Pa3BUTHUS BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3IMA U
YBAXKEHUS K 3aKOHY U IIPABOIOPSAKY, YEJIOBEKY Tpyda U CTaplIeMy IIOKOJIEHUIO, B3aUMHOIO
YBOKEHHs, OEpeKHOr0  OTHOWIEHHS K  KYJIbTYPHOMY  HAcleOUI0 M TPAIULIUAM
MHOTOHaIIMOHAJIBHOTO Hapoja Poccuiickoi denepannu, IpUpoJIe U OKPYKaroIIe cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOTo npenmMera «bronorus» M0MKHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYalOIIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
HO3PIL[H€I>'I JINYHOCTHU, CUCTEMOU IEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXAeHU, COOTBETCTBYIOIIMX TPAJAWLMOHHBIM IEHHOCTAM POCCHICKOro  00IecTBa,
pacluIMpCHUC JKXU3HCHHOTI'O OIbITa U OIIbITa ACATCIBHOCTU B IMPOHCCCC pCain3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN JESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMS

c(OpPMUPOBAHHOCTh TPAXKIAHCKON MO3UIUMU  O0ydYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 YJIEHA POCCUHCKOro 00IIIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOSA3aHHOCTEH, yBa)keHHUE 3aKOHA U
MIPaBONOPSIIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NEATEIHHOCTH MPHU CO3JIaHUU YIEOHBIX MPOECKTOB,
penieHnr yueOHbIX U TTO3HABATENIbHBIX 33714, BHITOJTHEHIUH OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3HMIIMIO IO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHATH €€;

YMEHHE YUYUTBIBATH B CBOMX JICMCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJICH C pa3HBIMH YOKIECHUSIMH, KYyJIbTYPHBIMU IIEHHOCTSIMU M COIIMAJIbHBIM
TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJIHEHUS YYEOHBIX,
MO3HABATENIbHBIX U MCCIEAOBATENICKUX 3a/1ad, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYX/IE€HNU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIEPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS

c(hOpPMUPOBAHHOCTH POCCUICKON IPpaKTAHCKON UACHTUYHOCTH, TATPUOTU3MA, YBAKCHHS K
CBOEMY HAapoOjy, YyBCTBa OTBETCTBEHHOCTHU mepen PoauHONM, ropocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOH SI3BIK M KYJIBTYPY, MPOILJIOE M HACTOAIEE MHOTOHALIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHWE K NPUPOAHOMY HACIEAUI W TaMATHUKaM IPUPOJBI,
JTOCTIKEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPY/E;

CIIOCOOHOCTh OLIEHWBATh BKJIAJ POCCHUHCKMX YYEHBIX B CTAaHOBJIIGHHE U pa3BHUTHE
OMOJIOTUY, TOHUMAaHWsSI 3HAYCHUSI OMOJIOTHH B MIO3HAHWHU 3aKOHOB TPUPOIBI, B KU3HU YETIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaeitHas yoexxIEHHOCTh, TOTOBHOCTH K CITY’)KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOTO HApOAa;

c(hOopMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHUS, ITHUECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYAIMIO0 U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pOAMUTENSAM, CO3JaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPUHATHA LIEHHOCTEH CEMENHON >KM3HU B COOTBETCTBUU C TPAAULUSMH HapOJO0B
Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOITMOHAIBPHOTO BO3ACHCTBUS KUBOM PUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HBIX BHUAAX HCKYCCTBA, CTPEMIICHHE MPOSIBIATH
KadecTBa TBOPUYECKON JTMIHOCTH;

S5) ¢usuyeckoro BocnUTaHUA, (OPMHPOBAHMA  KYJBTYPbl  3A0POBbS H
IMOLMOHAJIBLHOIO 0JIArOnoJyYusi:

MMOHMMAaHKE W peau3allys 3J0pOBOr0 U OE30MacHOr0 00pasa KU3HU (3A0POBOE MHUTAHHE,
coOJIIoieHHe TUTHEHUYECKUX MPaBWJI U HOPM, COANIaHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA,
perynspHass (¢uU3NYeCKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOILIEHHUS K COOCTBEHHOMY (DPM3MUYECKOMY U ICUXUYECKOMY 3]I0POBBIO;

MOHMMAaHWE [[EHHOCTH TPAaBWJI WHAMBHAYAJIBHOTO ¥ KOJUIGKTHBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsX, YIPOXKAOIINX 30POBbIO U JKU3HU JIFOACH;

OCO3HAHHE TOCIEACTBUA M HENPHITHS BPEIHBIX MPUBBIYEK (YHMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KypEHHs);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;



TOTOBHOCTb K aKTUBHOH J1€ATEIHHOCTH TEXHOJIOTMYECKON M COIIMAIbHOM HAIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHHIIMMPOBATh, IUIAHUPOBATH M  CAMOCTOSITENFHO  BBINOJNHATH  TaKykO
JeSITeTbHOCTD;

WHTEpPEC K Pa3NYHBIM cdepam MpodecCHOHANTBHON NEATEIIbHOCTH, YMEHHE COBEPIIAThH
0CO3HaHHBIHM BbIOOp Oynyieit npodeccuu U peaarn30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTh M CIIOCOOHOCTHh K OOpa30oBaHMIO U CaMOOOpPa30BaHUIO Ha MPOTSIKEHUHM BCEH
KHU3HU;

7) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

HKOJIOTHYECKHU IIeNieco00pa3HOe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MIOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJIBTYphl: HMPUOOpETEHHE OIbITa IJIAHUPOBAHUS
MOCTYIIKOB M OLEHKH UX BO3MOXKHBIX MOCJIEICTBUMN I OKPYKaIOIIEH Cpeibl;

0CO3HaHME TTI00AIBHOTO XapaKTepa KOJIOTHYECKHUX MPOOJIeM U IyTel UX pelIeHus;

CIIOCOOHOCTH UCMOJB30BaTh MpHoOpeTaeMble IPU W3YYEHUHU OMOJIOTUU 3HAHUS U YMEHUS
IpU PEUICHWU TPOOJIEM, CBSA3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIB30BAHUEM (COOIIOCHHE
MpaBWJI TOBEJIEHUsI B MPUPOJE, HAMPABIECHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHUCTEMaX,
OXpaHy BUJIOB, IKOCHCTEM, OHOChepHl);

aKTUBHOE HEMpUATHE NEHUCTBUHM, MPHUHOCSIIMX Bpel OKpYKalolleld MNPUpOAHON cpene,
YMEHHUE TPOTHO3MPOBATH HEOIATONPHUITHBIE HKOJOTHYECKHUE MOCIEACTBHS MPEINPUHIMAEMbIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HAJIMYME PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKOH KYJIbTYpHI, OIBITA
NESTENbHOCTH  DKOJIOTUYECKOM  HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCSI HUMHU B
MO3HABATENbHON, KOMMYHUKATHBHOH W COLMAIBHOM TPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON ACSITENFHOCTH YKOJIOTMYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAaykKH M OOIIECTBEHHOW TPAaKTUKH, OCHOBAaHHOTO Ha JHAIOTe KYJIBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B OJUKYIBTYPHOM MHPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOW M UATATEIHLCKOW KYJIBTYPHI KaK CPEIICTBA B3aUMOACHCTBUS
MEX1y JIFOIbMU U TIO3HAHUS MUPA;

MMOHMMaHME creun(UKy OUOJIOTMM KaK HAayKH, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
PaLMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUS 00 OKpY’KaroIieM
MUpEe Kak O €IWHCTBE MPHPOJBI, YeJOBeKa M oOmecTBa, B TMO3HAHWW NPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHu: podieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHH JUII COBPEMEHHOW NMBWIIM3AIMU: 00ecTieueHuUs
HOBOT'O YPOBHSI Pa3BUTHUSI MEIUIMHBI, CO3/IaHUE MEPCIEKTHUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbIle TpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MONUCKA MMyTeH BBIXOJa M3 III00ATBHBIX
HKOJIOTUYECKUX Tpo0iIeM 1 oOecrieueHus nepexoaa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATBHOMY
HCIIOJIb30BAaHHUIO IPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OMOJIOTMYECKHX 3HAHUM B LIEJSAX MOBBILICHUS OOIeH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIBHON
IpPaMOTHOCTH O0ydaroumxcs, popMupyemMoi npu U3y4eHuu OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTH METOJOB II03HAHUS, HCIOJb3YEMbIX B ECTECTBEHHBIX HayKax,
CHOCOOHOCTH HCHOJb30BAaTh IOJIydyaeMble 3HAHUS Ul aHaluu3a U OOBSICHEHUs SBICHUN
OKpPY’KAIOIIETO MHUpPa M NPOUCXOASIIUX B HEM HU3MEHEHUH, yMEHHE JelaTh 00OCHOBaHHbIE
3aKJIIOYEHHST Ha OCHOBE HAYYHBIX (DAKTOB M HMEIOMIMXCS JaHHBIX C HENbI0 TOIXY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIB30BAaTh OMOJIOTUYECKHE 3HAHUS ISl peIIeHUs
po0JieM B peasIbHbIX KU3HEHHBIX CUTYAIUIX;

OCO3HAHME IICHHOCTU HAayYHOW JIEATEIbHOCTH, TOTOBHOCTb OCYIIECTBISATH MPOCKTHYIO H
HCCJIEeIOBATENIbCKYIO ACSITEIbHOCTh HHANBUAYATbHO U B TPYIIIIE;



TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIIOJYYCHUIO HOBBIX 3HAHUH 1O OHOIOTHM B COOTBETCTBHH C JKHU3HEHHBIMHU
NOoTpeOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATbHI

MertarnpeMeTHbIE pe3yJbTaThl OCBOCHHUS Y4eOHOro mnpenmera «buoIOrus» BKIIOYAIOT:
3HauMMble Ui (OPMHUPOBAHUS MHUPOBO33PEHUS  OOYYAIOUIMXCS  MEXAUCLHUILIMHAPHBIE
(MeXnpeaMeTHbIE) O0IIEHAYYHbIE TOHATHS, OTPAXKAIOIIUE 1IEJIOCTHOCTh HAYYHOH KapTUHBI MHpa
U crenu(uKy MeToJI0B IMO3HAHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHs,
SBJICHHE, IPOIECC, CUCTeMa, HAay4HBIH (PaKT, MPUHLUIM, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIe0BaHUe, HAOIIOIEHUE, U3MEPEHUE, HKCIEPUMEHT U JIpyTue); YHHBEpCaJbHbIE
yueOHbIe NeiicTBUs (TO3HaBaTelbHbIE, KOMMYHUKATUBHBIC, PETYISATUBHBIE), 00ECIIEUUBAIOIIIE
(dopmupoBaHrue (PYHKIMOHAIBHOM I'PAMOTHOCTH M COLMAIbHONW KOMIETEHIMH OO0Yy4YaroLINXCs;
CHIOCOOHOCTh o0ydJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAaHWs W YHHUBEpCalbHble y4yeOHble AEWCTBUS B IO3HABATEIBHOM U
COLIMAJIbHON ITPAKTHKE.

B pesynprare un3yueHuss OMOJIOTMM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHHsd Y
oOyyaromerocsi OyayT c(hOpMHUpPOBAHBI MMO3HABATEIbHBIE YHUBEPCAIbHbIC y4eOHBIC NEHCTBHA,
KOMMYHHUKAaTUBHbIE YHHUBEpCaJbHble YyueOHble JEHCTBUSA, pETYISATUBHBIE YHHMBEpCAJbHbIC
y4eOHbIE JIeHCTBUS, COBMECTHAS ACATEIBHOCTb.

MertamnpeMeTHbIE pe3yabTaTbl OCBOEHMsI MPOTPaMMBbl CpelHero oOIiero oOpa3oBaHUs
JTOJIKHBI OTPaKaTh:

OsBy1ageHne yHHBePCAJIbHBIMH Y4eOHBIMH I103HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOATENIbHO (OPMYJIMPOBAaTh W AaKTyaJM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh IPU OCBOCHWM 3HAHWH NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHaAIN3a,
CHHTE3a, CpPABHEHHSA, KIACCU(PHUKAIMH, OOOOIICHUs), pPaCKphIBATh CMBICT OHOJIOTHYECKUX
MOHATHUH (BBIIENATH UX XapaKTepHbIE MPU3HAKHU, YCTAaHABINUBATh CBSI3U C JPYTUMHU MTOHITUSAMN);

ONpeAeNsATh LEeNU JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHTB PE3YJIbTATHI IE€ATEIBHOCTH C [IOCTaBICHHBIMU LIEISMU;

HCII0JIb30BaTh OMOJIOrMYECKHE MOHATHS ISl OObSICHEHHA (DAKTOB M SIBICHUH KUBOU
IIPUPOJIBI;

CTpPOUTHb JIOTUYECKUE pacCyKICHHUs (MHIYKTUBHbBIC, JEIyKTHUBHbIC, IO aAHAJOTHH),
BBISIBJISATh 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHHUAX, (POPMYIHUPOBATH
BBIBOJIbI U 3aKJIFOUYEHUS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPEJCTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOLIEHUH B M3Yy4aeMbIX OMOJIOTMYECKHX OOBEKTAX, a TAKXKE MPOTUBOPEYMH PA3HOro poAa,
BBISIBIICHHBIX B PA3JIMYHBIX HH)OPMAITMOHHBIX HCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PELICHUs POOJIEMBI ¢ YUETOM aHAIM3a UMEIOIUXCA MaTePUAIbHBIX
U HEMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATECIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LENSM,
OLICHUBATh PUCKU MOCIIEICTBUN AESITEIBHOCTH;

KOOpJIMHUPOBaTh U BBIIOJIHATH pPAabOTy B YCIOBUSAX PEANBHOIO, BHUPTYAJIBHOIO U
KOMOMHUPOBaHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUIEHUE NP PEILIEHUH KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

BJIaJIeTh HaBbIKAMHU Yy4EOHO-MCCIIEIOBATENBCKON U MPOEKTHON NEeATEIbHOCTH, HABBIKAMU
paspemeHus npodseM, CrocOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METO/I0B
pelIeHHs TPAKTUYECKHUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;



WCIIONb30BaTh PA3JIMUHbIE BUJbI AEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAIN, TPeoOpa3oBaHNuI0 U MPUMEHEHUIO B YYEOHBIX CHUTYyaIUSX, B TOM YHCIIE MPHU
CO3IaHUU YYEOHBIX U COIMAIBHBIX MPOCKTOB;

(hopMUpOBaTh HAYYHBIA THI MBIIUICHUS, BIQJCTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMU
TOHITHSIMH U METOJIaMU;

CTaBUTh W (OPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BATEIbHON NEATEIBHOCTH M
KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISITH TNPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajJady, BBIIBUTATb
rUnoTe3y e€ pelieHus, HaXOAUTh apryMEHTBhl MJis JI0KAa3aTeIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PEIICHMUS,

aHAJM3UPOBATh TMOJIYYEHHBIE B XOJ€ pEHICHUS 3aJaud pe3yibTaTbl, KPUTHUUYECKHU
OILIEHUBATbh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh II€JICHAINIPABICHHBIN MOUCK MEpPeHoca CPEeACTB M CIIOCOOOB JIEHCTBUS B
pohecCHOHAIBHYIO Cpeay;

yMeTh TEpPEeHOCUTh 3HaHWs B TMO3HABAaTEJbHYID U  MPaKTUYECKYID 00JacTu
KU3ZHEICSITEIbHOCTH;

YMETb MHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIBUTaTh HOBBIC WJCH, NpEJararb OPUTHHAIbHBIC TMOJXOJbl M PEIICHUS, CTABHUTH
po0GJIeMBl U 3a/1a4H, TOMYCKAIOIIUE AIbTEPHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nngopmanueii:

OpPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX HH(popmanuu (TekcTe yueOHOro mocodws,
Hay4YHO-TIOMYJISIPHOM JIMTepaType, OMOJOTUYECKUX CIOBAPSIX M CIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3ax maHHbIX, B VHTepHeTe), aHAIM3UpOBaTh WHGPOPMAIUIO Pa3IUYHBIX BUIAOB U (opm
MPEACTaBICHUS, KpUTHYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTD;

(dbopMynupoBaTh 3ampockl W MPHUMEHSTh pa3jMYHbIe METOAbl NpPH TOUCKE U OTOOpe
OMOJIOTHYECKON MH(pOpMAIIMH, HEOOXOIUMOM JIJIsl BHITIOJIHEHUSI YICOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT HCHOJIB30BaHUS MH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTH,
COBEPIICHCTBOBATH KYJIBTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAlbHYIO (GOpMYy TMPEACTABICHUS OHOJOTHYECKON
nHpopmanuu (cxeMbl, rpaduKy, TuarpaMMsbl, TaOJIUIbL, PUCYHKHU U IPYTroe);

WCIIONIb30BaTh HAYYHBIN $3BIK B KadyecTBE CpeACTBa MpH paboTe ¢ OMOIOrHYecKou
nH(popManue: MPUMEHITh XUMUYECKUe, (PU3MUYECKUE U MATEeMaTHYECKHWE 3HAKH U CHUMBOJIBI,
dbopMynbl, abOpeBHaTypy, HOMEHKIATYPY, HCIONB30BaTh M MPEoOpPa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABaHUS U 3amMThl HHpOpManmu, WHHOPMALMOHHON
0€30MacHOCTH JIMYHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHUKATHUBHBIMH J1€HCTBUSIMU:

1) o0menme:

OCYIIECTBIISITh KOMMYHUKAIIMA BO BCEX cepax >KU3HH, aKTUBHO y4aCTBOBATHh B JHUAJIOTE
WIM JUCKYCCHM IO CYIIECTBY 00CYXIaeMoil TeMbl (yMeHHE 3a7aBaTh BOIIPOCHI, BbICKA3bIBaTh
CY)KJICHUS OTHOCHUTEIBHO BBIIIOJIHEHUS TMpeJjiaraéMod 3aJayd, Y4YWUTbIBaTb HWHTEPEChl U
COTJIaCOBAaHHOCTD MO3UIUI IPYrUX YYaCTHUKOB JMAJIOTa WIH JUCKYCCHUN);

pacmo3HaBaTh HeBepOaJbHBIE CpelcTBa OOIICHUS, MOHUMATh 3HAYEHHE COLUAIBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHUS KOH(MIUKTHBIX CUTYallul, yMETh CMATr4aTh KOH(JIUKTHI U
BECTH MEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIOCOOaMM OOIIEHHS U B3aUMOJEHCTBUS, MOHUMATh HAMEPEHUS
JIPYTHUX JIFOJICH, TIPOSBISATh YBAXKUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOU (opme
(hopMynupoBaTh CBOU BO3PAKECHUS;

pPa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOUYKY 3pPEHUSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.



2) coBMeCTHAs 1eATeJIbHOCTD:

MMOHUMATh M MCHOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYATbHON pabOThI Mpu
peleHn OGMoJI0rnYeckor mpodaeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MIPUMEHEHHS I'PYIIOBBIX
(hopM B3aMOJEHCTBHS NP peLIeHUH yueOHOI 3a1auu;

BbIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBHH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH KaXXJI0TO YJIeHa KOJIIEKTHBA;

IIPUHMMATh LEJIM COBMECTHOM JESITENBbHOCTH, OPIraHU30BbIBaTH M KOOPJIMHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATh IJIaH JEHUCTBHUM, paclpelesiaTh PO C Y4ETOM
MHEHHI y4aCTHUKOB, 00CYKIaTh Pe3ybTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOr0 y4aCTHHKA KOMaHJbl B OOLIMI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaIaraTb HOBBIE INPOEKTHI, OLCHMBATh WIECH C MO3UIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETHYECKOE TIOBEJECHUE B PA3NMYHBIX CHUTYalHUsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgBi1ajeHne yHHBePCAJIbHBIMHU PEryJIsiTHBHBIMH JCHCTBUSIMU

1) camoopranusanus:

UCIOJb30BaTh OHOJOrMYECKUE 3HAaHUS Ul BBIABICHHMS NpoOJIeM M MX pelleHHus B
KM3HCHHBIX M YUCOHBIX CHUTYalLUsX;

BBIOMpATh HA OCHOBE OMOJOIMYECKUX 3HAHUH LIEJIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX U IMOCTYNKax IO OTHOLIEHUIO K JKUBON NPUPOJE, CBOEMY 3I0POBBIO U 3/10POBbIO
OKPYKAIOIIIHX;

CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJayl B 0Opa30BaTENbHOM JESATEIBHOCTH U
KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTABJIATH IJIaH PELICHUs MPOOJIEMBI C YUETOM UMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH 1 IIPEIIOYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsM;

pacmMpsATh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MTPEATIOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

cHoco0CTBOBATH (POPMUPOBAHMIO M TPOSBICHHUIO MIMPOKOM SPYIUIIMU B Pa3HBIX 00JaCTIX
3HAHMN, TOCTOSTHHO MOBBILIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JTaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JAESTEIILHOCTb, OLIEHHWBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIETh HaBBIKAMU [103HABATEIbHON pedekcuy Kak OCO3HAHUS COBEPIIAEMbIX AEWCTBUN
Y MBICJHMTENBHBIX MPOIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, HCIOIB30BATh MPUEMBI pedieKcun
U1 OLIEHKU CUTYyalluH, BEIOOpA BEPHOI'O PEILCHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIECHUS 110 UX CHUKEHUIO;

IIPMHUMATh MOTHBBI M apI'yMEHTBI JPYTUX IIPH aHAJIU3€ PE3YJIbTaTOB IAEATECIbHOCTH;

3) npuHsATHE ce0NA M APYTUX:

IIPUHUMATH ce0sl, IOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAJIU3E PE3yJIbTaTOB J€ATEIbHOCTH;

[IPU3HABATH CBOE IPABO U IPABO JPYTrUX Ha OUIMOKH;

pa3BHUBaTh CIIOCOOHOCTH OHUMATh MUP € MO3ULMH IPYrOro YeJIOBEKa.

HNPEAMETHBIE PE3YJIbTATHI

[IpenmeTHBIE pe3ynbTaThl OCBOCHUS COJepXkaHUs ydeOHoro mpeamera «buomorus» Ha
yriIyOJIEHHOM YpOBHE OPMEHTHPOBAHBI Ha oOecnieueHue npopuiaIbHOro o0ydeHus 00yqaronxcs
Oovonorny. OHM BKIIOYAIOT: cHenu@HUyYecKre i OWOJOrMM Hay4yHbIE 3HAHUS, YMEHHS H



crocoObl JeHcTBUH MO OCBOCHMIO, WHTEPHpETalMM W NpeoOpa3oBaHUIO 3HAHHWM, BUBI
JESATENBHOCTH MO TOJYyYEHUIO HOBBIX 3HAHUM M HUX MPUMEHEHHMIO B Pa3IMYHBIX Y4EOHBIX, a
TaK)KE€ B PEAJIbHBIX )KMU3HEHHBIX cuTyauusax. [IpenmeTHble pe3yabTaTsl NPEACTABICHBI 110 FOJaM
W3Y4YEHHUS.

[IpenmetHsle pe3ynapTaThl OCBOEHMs YydeOHoro mnpenmera «buonorusi» B 10 kKnacce
JTOJIKHBI OTPa’KaTh:

c(OpPMHPOBAHHOCTh 3HAHHUI O MECTE U POJIU OMOJOTHMH B CUCTEME €CTECTBECHHBIX HAYK, B
(OpMHUPOBAHUN €CTECTBEHHO-HAyYHOM KapTUHBl MHpa, B TIO3HAHUM 3aKOHOB MPUPOABI U
peleHnn mpoodeM paroHAILHOTO TPUPOAONIOIB30BAHMUS, O BKIIA/I€ POCCHMCKUX U 3apYOEKHBIX
y4E€HBIX B Pa3BUTHE OMOJIOTUHY;

BJIaJICHUE CUCTEMOM OMOJIOTMYECKHX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIIue
OuoJIornYecKre TEPMHHBI U MOHATUS (KHU3Hb, KIIETKA, OPraHU3M, MeTaboJIM3M, IOMEOocCTas,
caMoOperyJisiliys, CaMOBOCIIPOU3BEACHHE, HACIIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopuss T. IlIBanna, M. Illneiinena, P. Bupxoga,
XpoMocoMHasi Teopusi HacienctBeHHoctr T. Moprana), yuenus (H. Y. BaBunoBa — o nenrpax
MHOTro00pa3usi 1 MPOUCXOKAECHUS KYIbTYpHBIX pacTe€HUil), 3aKOHBI (€IUHOOOpa3Hs MOTOMKOB
MIEpPBOT0 MOKOJIEHUS, PaCLIEIUIEHUS, YUCTOTHI FaMeT, HE3aBUCUMOT0 HacienoBanus I'. Mennens,
TOMOJIOTHYECKUX PSJI0B B HacieACTBeHHOW wu3meHuuBoctd H. W. BaBuiosa), nmpuHIMIBI
(KOMIJIEMEHTapHOCTH);

BJIaJICHE OCHOBHBIMH METO/IaMU HAYYHOT'O MO3HAHUS, UCIOJIb3yEMBIX B OMOJIOTHYECKUX
WCCIIEIOBAaHUSX )KUBBIX O0OBEKTOB (OMHCaHUE, N3MEPEHUE, HAOIOCHHUE, SKCTIEPUMEHT);

YMEHHE BBIICIATh CYHICCTBCHHbBIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM 4HWCJIe OaKkTepuid, TpUOOB, PaCTECHUA,
KUBOTHBIX U Y€JIOBEKA, CTPOECHUSI OPraHOB U CUCTEM OPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB  KHU3HEACSITENbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pacTEHUM, >KUBOTHBIX U
YesoBeKka, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BeLEeCTB (MeTabon3M), IPeBpalLleHUs] SHEPTHH,
OposkeHHst, aBTOTPO(HOT0 M reTepoTpO(HOr0 TUIIOB NMUTAHHA, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHUTO32a, Mel03a, TaMeTOreHe3a, SMOPUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS, Pa3MHOKEHHUS,
WHAMBUAYAIbHOTO Ppa3BUTHUs OpraHu3Ma (OHTOI€He3a), B3aMMOJEHCTBHS TI'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOODA;

YMEHHME YCTAHABIMBATh B3aWMOCBS3M MEXAY OPraHOMAAMM KIETKH U UX (QYHKIMSIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U UX QYHKIUSAMH, MEXy OpraHaMHl U CUCTEMaMU OPTaHOB Y
pacTeHMi, >KMBOTHBIX M 4YeJOBEKa M UX (QYHKIHUSIMH, MEXIYy CUCTEMaMH OpPraHOB M UX
(GyHKIMSAMHE, MEXIY dTanlaMd OOMEHa BEIECTB, dTallaMy KJIETOYHOIO IMKJIA M KU3HEHHBIX
LUKIOB OPraHu3MOB, JTallaMd ASMOPHUOHAJIIBHOTO pa3BUTHS, T[EHOTUIIOM U (PEHOTHUIIOM,
(eHoTUNOM U (hakTOpaMu cpesibl OOUTaHMS,

YMEHHE BBISBIATH OTIIMYUTENbHBIE MPU3HAKU >KUBBIX CHUCTEM, B TOM YMCJIE pPaCTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BATh COOTBETCTBYIOIINE apIyMEHThI, OMOJOrHYECKY0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUJISl J0KA3aTEJIbCTBA POACTBA OPraHU3MOB PAa3HbIX CUCTEMAaTUYECKUX IPYIIIL;

YMEHUE pellaTh OHOJOTMYecKHe 3aJadd, BBIABIATH NPUUYUHHO-CIEACTBEHHBIC CBSI3U
MEXJy HCCIEIyeMbIMH OHOJIOTHYECKUMHU NpPOIECCaMU M SBICHHUSIMM, JAeNaTh BBIBOABI U
IIPOrHO3bI HA OCHOBAHMH ITOJIYYE€HHBIX PE3YyJIbTaTOB;

YMEHHUE BBIONIHATH JaOOpaTOpHBIE M MpaKTHUYECKUue paboThl, COONMIOAATh MpaBHia MpPU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYIOBAHHEM;

YMEHHME BBIIBUIaThb THUIIOTE3bl, NPOBEPATH HMX HKCIEPUMEHTAIbHBIMU CpPEICTBAMH,
(bopMynMpys LeNb UCCIEA0BaHMS, aHATU3UPOBATh OJIYUYEHHBIE PE3Y/IbTaThl U JIE1aTh BBIBO/IBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HMCCIENOBATENbCKON paboTe Mo OMOJIOTHH, KOJOTUU U
MeAMILMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX Hay4YHbIX OOLIECTB, M IYOJUYHO NPEACTABIATH
MOJTy4YECHHBIE PE3Y/IbTAThl HA YIEHUUECKUX KOH(PEPEHIUX;



YMEHHE OIICHWBAaTh JTUYECKHUE acCMeKThl COBPEMEHHBIX HCCIEeIOBaHUN B o0iactu
OMOJIOTUM W MEIUIMHBI (KJIOHUPOBAHUE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE
W3MEHEHHE TeHOMA U CO3/IJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOP OyayIei mpodecCuoHaIbHOU eITeTbHOCTH B
obnacTu OMOJIOTUU, MEAUIIMHBI, OMOTEXHOJIOTUH, BETEPHHAPUH, CEILCKOTO XO3SHCTBA, MUIIEBOM
MIPOMBIIIIICHHOCTH, YTIyOJSITh ITO3HABATEIBHBIA WHTEpPEC, HANpPAaBICHHBIA Ha OCO3HAHHBIN
BEIOOP COOTBETCTBYIOIICH NpPOdecCHu U TNPOAOIKEHHE OHOJIOrHYecKoro oOpa3oBaHUS B
OpraHHu3aIUsaX CpeHero MpodeccnoHaIbHOTO U BhICIIEro 00pa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosn4vecTBOo 4acoB JIeKTPOHHbIE
HaunmenoBaHue pa B U TeM u¢poBbI
Ne ni/m pOrpavMMbI PasieIo ¢ Beero Kontpoabubie | IlpakTnuyeckue f:é pg:)(:; aTe?mHLI e
padoThI padoTbI pecypes
1 buosiorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3YyUEHHUE 2
3 buonorus kineTku 2 0.5
4 XUMUYECKasi OpraHu3aius KICTKU 10 1
5 Ctpoenne U pyHKIHH KICTKH 8 2
6 OOMeH BellecTB U MpeBpallleHrne YHEPTUH B 9 1
KJIETKE
7 HaCJICL[CTBeHIfa;I uHbopManus u 9 0.5
peanuzanus €€ B KICTKe
8 JKu3HeHHBIN UKIT KIETKH 6 1
9 Crpoenue U pyHKIIMH OPraHU3MOB 17 1.5
10 Pa3mHOXeHHMe U pa3BUTHE OPTAHU3MOB 8 1.5
11 ['eneTuka — HayKa O HAaCJIEIACTBEHHOCTH U 5 0.5
W3MEHYUBOCTH OPTaHH3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 ['eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTHYECKass OMOJIOTHUS 4
17 PezepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




ITOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTtpoabHbie
padoThbI

IIpakTH4eckue
padoThI

Jara
U3yYeHUs

JJIeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

buosorns kak KOMIIICKCHAS HayKa

JKuBbIe cCUCTEMBI M UX CBOMCTBA

YPOBHeBaﬂ opraHu3anys )XHUBbBIX CUCTCEM

AW |~

Hcropust OTKPBITHS U U3yYEHUs! KIIETKH.
Knerounas teopust

MeTo1b1 MOJIEKYISIPHOM U KJIETOYHOH
ounonoruu. [IpakTuyeckas padora
«M3y4yeHne MeTo10B KJIETOYHON OHOJIOTHH
(xpomarorpadusi, snexkrpodopes,
muddepeHanbHoe neHTpudyrupoBaHue,
[TLP)»

0.5

XUMHAYECKUH COCTAB KIIETKU

MI/IHepaJIBHLIG B€IICCTBA KIICTKH, UX
ounoJioruueckas POJIb

Opranuyeckue BeniecTBa KJIeTKU — OeJKH.

JlabopaTtopHnas pabota «O0Hapy)KeHHE
OCJIKOB C TIOMOIIIBIO KAYECTBEHHBIX
peaxKuuii»

0.5

CgoiicTBa, Knaccupukanus 1 GyHKIUN
0esKoB

10

Oprannyeckue BelecTBa KIeTKH —
YTJIEBOIBI

11

OpI‘aHI/IquKI/IC BCIICCTBA KICTKH —
JINIIUABI

12

Hyxneunossie kucnotsl. JJHK u PHK.

0.5




JlaGopatopHas pabora «lccnenoBanue
HYKJIEHHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIUYHBIX OPraHU3MOBY

Crpoenue u pyukuuu AT®. [Ipyrue

13 Hykieosuarpugocdarsl (HTD)

14 CexBennpoBanue [JHK. Mertoast
T€HOMHUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTto/1bl CTpYKTYpHOH OHOJIOTHH

16 Tunsl kieTok. [IpokaproTnyeckas KieTka
CrpoeHue 3yKapruOTUYECKON KIIETKH.

17 [TpakTrueckas padota «M3yueHne CBONCTB 0.5
KJIETOYHOW MEMOpPaHbD»

18 IToBepXHOCTHBIN anmapar KJIETKH
OnHomMeMOpaHHBIE OPraHOUIbI KIETKH.

19 [TpakTrueckas padota «M3yuenue 05
JBUKEHMSI LINTOIIA3Mbl B PACTUTENBHBIX
KJIETKax»
[TosryaBTOHOMHBIE OPTaHOUABI KIETKU:

20 MUTOXOHJIpUH, T1acTu bl JlabopaTopHas 05
pabota «VccrnenoBanue miasMoiansa u
JIETIa3MOJIN3a B PACTUTENBHBIX KJIETKAX)

21 HememOpaHHBIE OpraHOM B KJICTKH

22 CtpoeHue u GyHKIMHU sIpa
CpaBHuUTENBbHAS XapaKTEPUCTHKA KIETOK

23 sykapuot. JlabopaTopHas pabora 0.5
«3ydyeHue cTpoeHus KJIETOK pa3InyHbIX )
OpPraHU3MOBY
AccuMWISIIMS U JUCCUMWIALIASA — JBE
CTOpOHBI MeTa0osu3Ma. Tunsl oOMeHa

24 BemlecTB. JlabopaTopHas paborta

«3ydyeHne KaTaTuTHIECKON aKTUBHOCTH
dbepMeHTOB (Ha MpuMepe aMuiIa3bl WIH




KaTaJia3bl)»

DepMEHTATUBHBIN XapaKTep peakui
KJIETO4YHOro MeTabosn3ma. JlabopaTopHas

25 pabota «M3y4yeHne GpepMEeHTaTUBHOTO 0.5
paciuenieHus NepoKcuia BOAOpoa B
PACTHUTENBHBIX M KHBOTHBIX KIJIETKAX)
26 benku-akTUBAaTOPHI U OEIKU-UHTUOUTOPHI
27 ABTOTpOGHBIN THIT 0OMEHA BEUIECTB
28 doTtocuHTE3
Xemocunres. JJaboparopHas padora
29 «CpaBHeHue nporeccoB GOTOCHHTE3a U 0.5
XEMOCHHTE3a»
AHa’poOHbIe opraHu3Mbl. Busibl OposkeHusI.
30 JlaGopatopHnas pabora «CpaBHEeHUE
IIPOLIECCOB OPOKEHUS U JIbIXaHUS
31 AdpoOHBIE OPraHU3MBbL. DTarbl
SHEpreTudeckoro ooMeHa
OHeprusi MeMOPaHHOTO TpaIueHTa
32 npotoHoB. Cunte3 AT®: pabora
poToHHON AT®-cunTa3bl
33 Peakuyin MaTpuyHOTO CHHTE3a
34 Tpanckpunuus — matpuunsiii cunte3 PHK
35 Tpancsiius u e€ dTanbl
36 KoaupoBanue amuuokucinot. Poip
pubocom B OnocuHTE3€e Oenka
37 Opranu3anys reHomMa y IpokapuoT U
9YKapuoT
33 MonekynsapHble MEXaHU3MBbI SKCIIPECCUT
I€HOB Y 3YKapHOT
Bupycbl — BHek1eTOUHbIE (OPMBI KU3ZHU U
39 oOnuratHele napasuThl. [IpakTuyeckas 0.5

pa60Ta ((COSI[aHI/Ie MOZCJIN BUPYyCa»




BHPYCHH6336OHCB3HHHquOBCK&

40 JKUBOTHBIX, PACTCHUI

41 HanoTexHo70THM B OMOJIOTUH U MEIUIIUHE

42 KU3HEeHHBIN HUKII KIETKHA

43 Marpuunsbiii cunre3 JJHK
Xpomocowmsl. JTabopaTopHas pabora

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpenaparax»

45 Jlenenue KJIeTKU — MHUTO3
Tune! kneTok. Kapuokunes v HIUTOKUHES.

46 JlabopaTtopHnast pabota «Habmronenue 0.5
MHUTO32a B KJIETKaX KOHUMKA KOpEILIKa JIyKa
(Ha TOTOBBIX MUKPOIIPETapaTax)»

47 Perynsums KU3HEHHOTO LIMKJIA KIIETOK

48 OpraHu3M Kak eIMHOE 1IeJ10€

49 Tkanu pacrenuii. JlabopatopHas pabota 05
«/3y4ueHne TKaHel paCTEHUI»
TkaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabora «/3yueHne TkaHeH 0.5
JKUBOTHBIX»
Opransbl. CucteMsl opranoB. JlaboparopHas

51 paborta «/3y4yeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena OpraHu3MoB

53 JIBuKeHHe opraHu3MOB

54 ITutanue opraHn3MoB

55 [Iutanne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHasi CUCTEMA YEJIOBEKa

56 JpixaHue opranu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U

YCJIOBCKa




58

TpaHcHoOpT BelecTB y OpraH1u3MoOB

KpoBeHocHas cucteMa nmo3BOHOYHBIX

>9 JKMBOTHBIX M Y€JIOBEKa
60 Boienenue y opranusmos
61 3ammra y OpraHu3MoB
62 VMIMMyHHas1 cHCTEMa 4eI0BEKa
63 PazapaxkxuMocTh U perynsamnus y
OpraHu3MOB
64 ['ymopanbHast peryJsius U SHIOKPUHHAS
CHCTEMA >KUBOTHBIX U Y€JIOBEKA
65 DopMBbl pa3MHOKEHHSI OPTraHU3MOB
66 IlonoBoe pa3MHOKEHUE
67 Meiio3
I"ameTorenes. OOpa3oBaHKE U pa3BUTHE
63 MOJIOBBIX KJIETOK. JlabopaTopHast pabota 05
«M3yueHne cTpOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOITPEIapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOT'€HE3
70 3akiiajika OpraHoB M TKaHEH U3
3apO/IBITIIEBBIX JIUCTKOB
PocT u pa3BuTHE KUBOTHBIX.
71 Jlaboparopnas pabota «BHsIBneljne 0.5
MIPU3HAKOB CXOJICTBA 3apOAbIIIEH
MTO3BOHOYHBIX KUBOTHBIX)
Pa3mMHOXeHHE 1 pa3BUTHE PACTCHHIA.
72 JlaboparopHnas pabota «CTpoeHHE OPraHoOB 0.5
Pa3MHOKEHHUS BBICIIIUX PACTCHHI
73 HcTopust CTAaHOBICHUS ¥ PA3BUTHS
T€HETHUKH KaK HayKH
74 OCHOBHBIE ITOHSITUS U CUMBOJIBI T€HETHKH. 0.5




Jlaboparopnas pabota «J/Ipo3oduna kak
00BEKT I€HETHYECKNX HCCIIEJOBAHUIN

3aKOHOMEPHOCTH HaCIIeIOBaHHUS
npu3HaKoB. MOHOTHOpHUIHOE

75 ckpemuBanue. [Ipaktuueckas padora 1 0.5
"N3ydyeHue pe3yabpTaTOB MOHOTHOPUHOTO
CKpeluBaHus y apo30¢uisr"
76 [luTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIMBAHUSA
77 Ananusupyrouiee ckpeuuBanue. Hermomnxnoe 1
JOMHMHHUPOBAaHUE
JuruOpuiHOe CKpeIuBaHuE.
78 [TpakTrueckas padota «M3yueHnue 1 0.5
PE3yIABTATOB TUTUOPUIHOTO CKPEIIMBAHUS
y 1p030(hHITBI»
79 [uTonornyeckre OCHOBBI AUTHOPHUIHOTO 1
CKpEIIMBAHUS
80 CleruieHHOe Hacae0BaHUE MPU3HAKOB 1
81 XpoMOCOMHasi TEOPHsI HACJIEICTBEHHOCTH 1
82 I'enernka nmona 1
83 ['eHOTHI KaK LIEJIIOCTHASI CHCTEMA 1
’4 FCHCTH‘{?CKI/Ifl KOHTPOJIb Pa3BUTUSA 1
pacTeHH, )KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTh IPU3HAKOB. Bubl 1
U3MEHYUBOCTH
86 MoaudukanonHas ”3MEHYHBOCTh 1
BapuauvoHHBIN ps ¥ BapraMOHHAs
kpuBasi. JlabopaTtopHas paboTa
g7 «MccnenoBanre 3aKOHOMEPHOCTEH 1 0.5

MOJU(UKAITIOHHON U3MEHUUBOCTH.
[TocTpoenune BapruamOHHOTO psAaa U
BAapUALIMOHHON KPUBO»




88

I'enoTunuuyeckas UBMEHUYHUBOCTb.
KoMOnHaTHBHAS U3MEHUHNBOCTD

89

MyTanuoHHass U3MEHYHBOCTb.
[IpakTueckas padbora «MyTtauuu y
Jpo30¢uIIbI (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOTI'O ITpoLecca.
OIHUreHeTHKA U SIIUTCHOMUKA

91

['enetuka yenoseka. [IpakTrueckas padbora
«CocTaBiieHHE U aHATTN3 POIOCIOBHON

0.5

92

MeToabsl MEIUIIMHCKON TeHETUKHU

93

3Ha‘-IeHI/I€ MCHHHHHCKOﬁ TCHCTHUKHU B
NPEJOTBPALICHUN U JICUEHUH ICHETHYECKUX
3a00JIEBAaHMI YEJIOBEKA

94

95

OCHOBHBIC TIOHSITHS CEJICKIIUH.
Jlaboparopnas pabota «/3ydeHue copToB
KyJAbTYPHBIX PACTCHHUI U MOPOJT TOMAIITHUX
KHUBOTHBIX»

MeTopl CEIeKIIMOHHON pabOTHI.
JlaboparopHnas pabota «/3ydeHnue MeTo10B
CEJICKIINH PACTECHUI»

0.5

0.5

96

JloCTH>KEHMS CENIEKIIUU PACTCHUN U
KHUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHE U UCTIOJIb30BaHUE
T€HETUYECKHUX PECYPCOB

98

brotexHoorMs Kak HayKa U OTPaciib
npousBojacTBa. [IpakTudeckas pabora
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U

0.5

99

OcHoOBHbIE HaNPaBIEHUS CUHTETUYECKOU
ouoJsorun

100

XpOMOCOMHaSI W I'CHHAsl MHXXCHCPUA




101 Menunuackrue OMOTEXHOJIOTUA

PezepBHnbiit ypok. [ToBTOpeHue,

102 .
0000111eH1e, CUCTeMATU3aIMs] 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

13.5




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ11 YYEHUKA
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METOIUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



