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HOSACHUTEJBHASA 3AIINCKA

[Tporpamma no yueoHOMY npenmery "buosorust" (nanee - OMoJIOTHs) Ha YPOBHE CPEIHETO
obmrero odpa3zoBanus pazpadboraHa Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273 -03
«O0 obpazoBanuu B Poccuiickoit ®enepamun», ®I'OC COO, Koununenuunm mnpenogaBaHus
yuebHoro npenmera «buonorus» U OCHOBHBIX MOJIOXEHUI (enepanbHoil paboueil mporpaMmel
BOCIIUTaHUS.

VYuebubiii npenmer «buonorus» yriayonéuHoro ypoBHs wusydeHus (10—11 xiaccer)
SIBJIIETCS OAHUM W3 KOMIIOHEHTOB MpeaMeTHOM obnactu «EcTecTBEHHO-HAy4YHbBIE MPEIMETHIY.
Cornacao mnonoxenusMm PI'OC COO mnpodunbHble yuyeOHBIE MpeIMEThl, H3ydaeMmble Ha
yrIyOJIIEHHOM ypOBHE, SIBISIFOTCS criocoooM nuddepeHnmanum o0ydyeHUsT Ha YPOBHE CPEIHETO
obmiero oOpazoBaHMs W MPU3BAHBI 00ECHEUUTHh NMPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIHMM,
cpenHuM OOIIMM, CpEeJHHM MPOQecCHOHATBHBIM M BBICIIMM OOpa3oBaHuHeM. B To xe Bpems
KaX/IbIi U3 3TUX y4eOHBIX MPEJIMETOB JI0JDKEH OBITh OPUEHTHPOBAH HA MPHOPUTETHOE PEIICHUE
00pa3oBaTeIbHBIX, BOCIIUTATEIBHBIX U PAa3BUBAIONINX 3334, CBA3aHHBIX C MPOpOpHUEHTAINEH
oOydJarommxcs W CTUMYJIMPOBAaHHEM MHTEpeca K KOHKPETHOH O0JacTH HAyYHOTO 3HAHWMS,
CBSI3aHHOTO C OuWoNorueil, MemuIUHOW, DIKOJIOTHEH, TCUXOJOTHeH, CIIOPTOM WM BOEHHBIM
TIETIOM.

[Tporpamma no yueOHomy mpenMety "buonorus" naér mpeacraBieHue o MU U 3aJadax
u3yueHus yuebHoro npenmera «buosnorusy Ha yriayOnEHHOM ypOBHE, OIpeaesieT 00s3aTeNbHoe
(VHBapuaHTHOE) MpEeIMETHOE COAEp)KaHWe, €ro CTPYKTypUPOBAaHHME IO pasfeiaM U TeMmam,
pacrpezesieHue 1Mo KjiaccaM, peKOMEHAyeT MOCIeI0BaTeIbHOCTh U3y4eHHs Y4eOHOro MaTepuaa
C Y4y€TOM MEXIpPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTMKUM Yy4eOHOro mpolecca,
BO3pACTHBIX OCOOEHHOCTEW oOydaromuxcs. B mporpamme mo Ouosoruu peanu3oBaH NPUHIIMI
MPEEMCTBEHHOCTH C HW3Y4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOrO o00mIero oOpa3oBaHmS,
Omaromaps 4eMy IpPOCMAaTpUBAETCS  HANpPaBIEHHOCTb Ha  IOCIEAYIOLIee  pa3BUTHE
OMOJIOrMYECKUX 3HAHUN, OPUEHTHUPOBAHHBIX Ha (OpPMHpPOBAHUE ECTECTBEHHO-HAY4YHOIO
MHUPOBO33pEHHs], SKOJIOIMUYECKOr0 MBIIUICHHUS, NPEACTaBICHU O 3710pOBOM 00pase *HU3HHU, Ha
BOCIIMUTAaHUE OEpPEe)KHOTO OTHOIICHUS K OKpYyKalolled NpupomaHou cpexe. B mporpamme mo
OMONOTMM TaKKe IMOKa3aHbl BO3MOXKHOCTH ydeOHOro mpeamera «buonorus» B peanu3aiuu
tpedoBannii ®I'OC COO k MIaHUPYEMBIM JUYHOCTHBIM, METANPEAMETHBIM H IMPEIMETHBIM
pe3yipTraTaM oOydeHHUss U B (OPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIbHOU
NEeATeNbHOCTH OOYYaIOUIMXCsl MO OCBOCHHUIO COJAEp)KaHHs OHMOJIOTHYECKOTO 00pa3oBaHMsS Ha
YPOBHE CPEIHEro 001Iero oopa3oBaHHus.

VYuebubiit mpenmer «buonorus» Ha ypoBHE cpeqHero oOmero oOpa3oBaHHsS 3aBepIlaeT
Ouonornueckoe obpazoBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpeHue U YriryOJeHne 3HaHu!
oO0yyarommxcs O OKUBOM TpUPOJE, OCHOBAaX MOJEKYJISIPHOH U KIETOYHOW Ouosoruw,
SMOPHOJIOTUN U OHOJOTMH Pa3BUTHS, F€HETUKH, CENEKIUH, OMOTEXHOJIOTHH, BOJIOLKOHHOTO
yUEHHS ¥ SKOJIOTHH.

Nzyuenue yuebHoro npeameta «buonorus» Ha yriyOlIeHHOM ypOBHE OPHEHTHPOBAHO HA
MOATOTOBKY OOYYarOUIMXCsl K TOCIEAYIOMIEMY TOJYYCHHIO OMOJIOru4eckoro oOpa3oBaHUs B
By3aX M OpraHM3alMsIX CpeiHero npodeccuoHanbHOro oopazoBanHus. OCHOBY €ro cojaep)KaHus
COCTaBJSIET CHUCTeMa OMOJOTMYECKHMX 3HAaHUU, MONYYEHHBIX MPU HU3YyYEHUU OOydaroIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3feioB OHWOJIOrMM Ha YPOBHE OCHOBHOIO OOILETO
obpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHMS MOIY4ArOT pa3BUTHE. TaK, pacIIUpeHbl U YII1yOJIeHbI
OuoNOruyecKue 3HaHUS O PACTEHUSX, KUBOTHBIX, rpubax, OakTepusx, opraHu3Me YelOBeKa,
OOIIMX 3aKOHOMEPHOCTAX JKWU3HHU, JIOMOJHUTENBHO BKIIIOYEHBl OHOJOTHMYECKHE CBEACHUS
MIPUKJIATTHOTO U MOMCKOBOIO XapakTepa, KOTOPbIE MOKHO HCIIOIb30BaTh KAK OPUEHTHUPBI IJIA
MOCJICYIOIIEro BbIOOpa mpodeccuu. Bo3MokHa Takke MHTErpars OMOJOTHYCCKUX 3HAHUH C



COOTBETCTBYIOIIMMH 3HAHUSAMHU, OJy4YEHHBIMU O0Y4aIOIIMMHUCS NPH U3YUCHUH (PU3UKU, XUMUH,
reorpauu 1 MaTeMaTHKU.

CtpykTypa mnporpamMmbl 1o ydeOHoMY mnpeametry "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBI M 3BOJIIOLMOHHBIA MOAXOAbl K H3ydyeHHIo Ouojoruu. COriacHo MM, H3y4aroTcs
CBOHCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE JJI KUBBIX CHCTEM PAa3HOI'0 YPOBHS OpraHU3alluH,
9BOJIIOLIMM OPraHMYECKOro MHpa Ha 3emiie, COXpaHEHUs OHOJIOrHMYEecCKOro pa3HoOoOpasus
wianersl. Tak, B 10 kimacce HM3y4yaroTCs OCHOBBI MOJEKYJISPHOW W KIETOYHOW Ouojoruw,
SMOPHOJIOTUN U OMOJIOTUHU Pa3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMONIOrUM, aKTyaTU3UpYIOTCS 3HAHUS OO0ydarommxcst Mo OOTaHMKE, 300JI0TMH, aHATOMUH,
¢uzmonorun yenoseka. B 11 kimacce M3y4yaroTcst 3BOIMIOLMOHHOE YYEHHE, OCHOBBI 3KOJOTHU U
ydeHue o onocdepe.

VYuebublii mnpenmer «buonorus» TNpU3BaH O00ECIEUYUTH OCBOCHHE OOYYArOIIUMHUCS
OMONMOTMYECKUX TEOpUl M 3aKOHOB, WAEH, NPUHIUIIOB W TPAaBWI, JEXKAIUX B OCHOBE
COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, 3HAHUH O CTPOCHHWH, MHOTOOOpas3uu |
OCOOEHHOCTSIX KIJIETKHM, OpraHu3Ma, IOMYJISHUM, OHOLIEHO03a, SKOCHUCTEMBI, O BBIIAIOIINXCS
HAy4YHBIX JIOCTH)KEHHUSIX, COBPEMEHHBIX HCCIEIOBAaHUSAX B OWOJIOTMH, MPUKIATHBIX AaCIeKTax
Ouonornueckux 3HaHui. [ pa3sBUTHS U MOAEp)KaHUA MHTepeca o0ydarolmuxcs K OMoJIoruu
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHala B COAEPKaHUU MPOrPAMMBI MO
OMOJNIOrMH TPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS W PAa3BUTUS TOW WM HHOMN
obnactu OMOJIOTHH, BKJIAJJOM OTEYECTBEHHBIX M 3apYOEKHBIX YUYEHBIX B pPEIICHHUE BaKHEHIIMX
OMOJIOrMYECKUX U SKOJIOTMYECKUX MPOOIIEM.

Ienp n3yuenust yueOHoro npeamera «buosnorus» Ha yriy0ia€HHOM ypoBHE — OBJIa/I€HHE
00y4aromMMHCS 3HAHUSAMH O CTPYKTYpHO-(QYHKIIMOHAJbHOM OpraHu3alid >KUBBIX CHCTEM
pa3HOro paHra u MpUOOpeTeHHEe YMEHUN UCMOJb30BaTh 3TH 3HAHMS B (POPMUPOBAHUU HHTEpECa
K ompenenéHHol obmacTu mpodeccCuoHaTbHOM EeATeTbHOCTH, CBSI3AaHHOM C OMOJIOTHEH, Wi K
BBIOOPY Y4€OHOT0 3aBeAEHUS ISl MPOAODKEHUSI OMOIOrHYeCcKOro 00pa3oBaHuUs.

JlocTikeHne 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha yriryOnéHHOM ypoBHE
obecrieunBaeTCs peleHNeM CIEAYIOIIMX 3a/1a:

OCBOCHHE OOYyYalOIIMMHCS  CHUCTEMbl OHMOJOTMYECKMX 3HAaHMH: 00 OCHOBHBIX
OMONOTMYECKUX TEOPUSAX, KOHICMIUAX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IpaBUIIAX,
COCTaBJLSIIOLIMX COBPEMEHHYI0 €CTECTBEHHO-HAY4YHYIO KapTHHY MHpa; O CTpPOEHHH,
MHOT000pa3uu U OCOOEHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIETKa, OpraHu3M, MOMYJISIHs, BU],
OuoreoneHo3, Ouocgepa); O BBLAAONIMXCS OTKPBITHUSX W COBPEMEHHBIX HCCIIEIOBAaHUSAX B
OHOIOrHu;

O3HaKOMJIeHHE  OOydJalommxcsi ¢  METOJaMHU  [O3HAaHHUA  JKUBOH  NPHUPOJBL:
UCCIIeIOBATEIbCKUMHI METO/IaMU OMOJIOTHYECKHX HaYK (MOJIEKYJISIPHON U KJIETOYHOM OMOI0THH,
SMOPHOJIOTUU ¥ OMOJIOTUHU Pa3BUTHUSI, TEHETUKU U CEJIEKLIUU, OMOTEXHOJIOTHH U CUHTETHYECKON
OMONOruM, MaJeOHTOJIOTUH, OKOJIOTHMH); METOJAaMH  CaMOCTOSTENIbHOTO  IPOBEACHHUS
OMONOrMYeCKUX MCCIEAOBaHUN B JabopaTopud U B mpupoae (HaOmroaeHue, H3MEpeHue,
9KCIEPUMEHT, MOJIEIIUPOBAHUE);

OBJIaZICHHE OOYYAIOUIMMMCSI YMEHUSMU: CaMOCTOSATEIbHO HAaXOAUThb, AHAJIU3UPOBATH U
UCIOJIb30BaTh OMOJOrMYECKYI0 HHPOPMALIUIO; M10JIb30BATHCS OMOJOrMUYE€CKON TEPMUHOIOTHEN U
CUMBOJIMKOM; yCTaHaBiIMBAaTb CBSI3b MEXJY pa3BUTHEM OHOJOTMM M  COLMAIBHO-
SKOHOMUYECKUMH U HKOJIOTUYECKUMHU IMpOoOJIeMaMM 4YeJIOBEYECTBA; OLIEHUBATh MOCIEICTBUS
CBOEH JESITENbHOCTH IO OTHOLIEHHIO K OKpY’Kalolledl NpuUpoAHON cpene, coOCTBEHHOMY
3M0POBBIO M 3[I0OPOBBIO  OKPYXAIOIIUX JIIOJeH; OOOCHOBBIBATH U  COOJIONATH MEpHI
poMIaKTHKK WH(EKIIMOHHBIX 3a00JIeBaHMIA, MpaBUiIa TIOBEACHHS B MPUPOJE U o0ecredeHus
0e30macHOCTH COOCTBEHHOHN JKM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYalUAX HNPUPOIHOTO U



TEXHOT€HHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbIE HAy4YHBIE OTKPBITUS B OOJIACTH
OHOIOrHu;

pa3BUTHE Yy OOYYAIOMIMXCS MHTEIUICKTYalbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIIAIOIIMMHUCA OTKPBITUSMHU U COBPEMEHHBIMHU HMCCIIEOBAaHUSIMH B OHOJIOIMH,
pelaeMplMU €10 MpoOJieMaMH, METOJ0Jorueil OMOJOrMYecKOro MCCIeIO0BaHUs, MPOBEIECHUS
9KCHEPUMEHTAIbHBIX HMCCIEAOBaHUM, pelleHus OWOJOrMuecKux 3ajlad, MOJEIMPOBAHUS
OHOJIOrMYeCcKUX 0ObEKTOB U IPOIECCOB;

BOCIIUTAaHUE Yy OOYYaIOIMXCsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B IEJIOM U K
OTAENbHBIM €€ Oo0BbeKTaM M SBJIECHUSM; (OpMHUpPOBAHHE HKOJIOTMUECKOH, T'C€HETHYECKOM
IPaMOTHOCTH, OOINEH KyJNbTypbl MOBEAEHUS B MPHUPOJE; WHTETPAIlMU E€CTECTBEHHO-HAyYHBIX
3HAHU;

npuoOpeTeHre 00ydaroIUMUC] KOMIETEHTHOCTH B PallMOHAJIbHOM IIPUPOONOIb30BaHUU
(coOmronenue TmpaBWJI TIOBEACHHS B TPUPOJAE, OXpaHBl BHJOB, JKOCHUCTEM, Omocheps),
COXPaHEHUH COOCTBEHHOIO 3/0POBbS M 3/10POBbS OKPYKAIOIIMX JIOAEH (coOnojneHus mep
npouiakTUKA ~ 3aboneBaHui, oOecredyeHne  O€30MaCHOCTH  KM3HEACSTEIBHOCTH B
Ype3BBIYAIHBIX CUTYAIUSAX MPUPOTHOTO U TEXHOT'€HHOT'O XapaKTepa) Ha OCHOBE HCIIOJIb30B aHUS
OMONIOrMYecKrX 3HaHUI U yMEHUI B TOBCEIHEBHOM JKU3HH,

CO3/laHHM€ YCIOBUU JJIi OCO3HAHHOTO BbIOOpa OOy4aromMMucsS HWHIUBUAYATbHOM
00pa3oBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH MOCIEAYIOIEMY MpoQecCHOHATbHOMY
CaMOOIPEICICHUIO, B COOTBETCTBHHM C HWHAMBUAYAIbHBIMH HHTEpECaMU U MOTPEOHOCTIMH
peruoHa.

OO1ee 4uClIO YacoB, OTBEIEHHBIX HA H3yuyeHHE OMOJOrMM Ha YIIyOJIEGHHOM YpOBHE
cpennero obmero obpazoanusi B 10 kmacce cocraBisier 102 gaca: B 10 xmacce — 102 gaca (3
gaca B HEJIEJIO).

Otb6op opraHu3alMOHHBIX (OpPM, METOJAOB U CpenctB oOydeHHss OUOIOTHH
OCYIIECTBJISAETCS ¢ YUETOM creuu(UKU ero CojlepskaHus M HaIPaBJIEHHOCTH Ha MPOAOJDKEHUE
OMONOrnuecKoro oOpa3oBaHMsS B OPraHMU3AlMIX CPEAHEro MPO(PECCHOHAIBHOTO U BBICIIErO
o0Opa3oBaHMS.

OO0s3aTeNbHBIM YCIOBHEM TpyU 00ydeHHUH OMOJIOTHH Ha YIIIyONEHHOM ypOBHE SIBJISETCS
npoBeeHne JabopaTOpPHBIX M TpakTHdeckux pabor. Taxke ywactue oOydaromuxcs B
BBIIIOJJHEHUHM TPOEKTHBIX U  Y4eOHO-MCCIEAOBATEIbCKUX PabOT, TeMaTHKa KOTOPBIX
OIpENENSACTCSl YYMTEIEM Ha OCHOBE HMEIOLIMXCA MaTepuaJbHO-TEXHUYECKHMX PECYPCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COAEP KXAHUE OBYYEHUA
10 KJIACC

Conepkanue mOporpamMMbl, BBIICIEHHOE  KYPCUBOM, HE BXOJIUT B  IMPOBEPKY
rocyaapcTBeHHON utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHass OMOJIOTHSI — KOMILIEKCHas Hayka. KpaTkast uctopusi pa3BUTHS OMOJIOTHH.
buonornueckue Haykum u u3ydaemble MU TpoOsieMbl. DyHmaMeHTanbHBIC, MPUKIATHBIE U
MTOMCKOBHIE HAYYHBIE MCCIICIOBAHUS B OMOJIOTHH.

3HadeHue OWONIOrMU B (POPMHUPOBAHMHM COBPEMEHHOW E€CTECTBEHHO-HAyYHOH KapTHHBI
mupa. Ilpodeccun, cBs3anHble C OHojoruedd. 3HayeHHE OWOJOTMM B MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA: MEAULMHE, CEIbCKOM XO3SMCTBE, MPOMBIIUIEHHOCTH, OXpaHe
MIPUPOJIBL.

JdemoHcTpanuun

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseii, .
Mengaens, B. U. Bepnanckuii, 1. II. IlaBno, . . Meunuxkos, H. 1. Basunos, H. B.
Tumodeer-Pecosckuii, Jx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuue!l u cxembl: «CBA3b OMOJOTUU C IPYTUMH Haykamm», «CucteMa OHOIOrHYECKUX
HayK».

Tema 2. 7KuBble cucTtemMbl M UX H3yYeHHE

JKuBbie cucTembl Kak nmpeaMer uzydenusi ouonoruu. CBOMCTBA JKUBBIX CHCTEM: €U HCTBO
XUMUYECKOTO COCTaBa, JOUCKPETHOCTh MW UEIOCTHOCTh, CJIOXKHOCTh M YIOPSAOYEHHOCTh
CTPYKTYpPbl,  OTKPBITOCTb, = CaMOOpPraHW3alMs, CaMOBOCIPOU3BENECHUE, Pa3Ipa)kUMOCTh,
W3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMd KUBBIX CHCTEM: MOJICKYJSPHbIA, KJIETOYHbIA, TKAHEBBIN,
OpPraHU3MEHHBIN, MOMYJIAIIMOHHO -BUI0BOM, 3KOCHCTEMHBIN (OmoreoneHOTHYECK Ui ),
ouocdepubrii. [Ipomecchl, mpoucxoasiye B KUBBIX cucTeMax. OCHOBHBIE MPH3HAKU KUBOTO.
XKuzsp kak (opma cymiecTBoBaHus Marepun. Hayku, u3ydaromye KUBble CHCTEMbI Ha pa3HbIX
YPOBHSIX OpraHU3aLUH.

W3yuenune xuBbix cucreM. Metonbl Ouonornueckoil Hayku. Habmonenue, nusmepenue,
SKCIIEPUMEHT, CHUCTEMaTu3alus, MeTaaHaiu3. lloHsATHe O 3aBUCHMONM M HE3aBUCUMOM
nepemeHHou. IlmanupoBanume nskcrnepuMmeHTta. IloctaHoBka u mposepka rumore3. Hyiesas
runores3a. [Tonstue BeIOOpKH U €€ nocToBepHOCTh. Pa3zdpoc B Omonornyeckux gaHHbix. OueHka
JIOCTOBEPHOCTH IOJYYEHHBIX pe3yJibTaToOB. [IpUUMHBI MCKa)KEHUsI pe3ybTaTOB IKCIIEPUMEHTA.
[loHsiTHE CTATMCTUYECKOr O TECTA.

JleMoHCTpanuu

Tabmuuer u cxembl: «OCHOBHBIE TpPU3HAKH >KU3HW», «buorormueckue cucrtemMsbly,
«CBoiicTBa )XKMBOW MaTEpUN», «YPOBHU OPraHU3aLUU KUBOH MpUpoab», « CTpoeHHe )KUBOTHOU
KIeTKn», «TKaHM  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIIOBEYECKOTO  OPraHu3May,
«buoreonenosy, «buocdepar, «MeToabl U3ydeHUs )KUBOH IPUPOIBI.

O06opynoBanue: 1abopaTopHOE 000PYyI0BaHKE JJIsl TPOBECH Ml HAOIIOACHUH, NU3MEPEHUH,
SKCIIEPUMEHTOB.

IpakTnueckas padora «/cronb3oBaHUE pa3IMYHBIX METOJIOB MPU HU3YUYEHUHU >KUBBIX
CUCTEM.

Tema 3. buoJsorusi KjieTkn



Knerka — cTpykTypHO-GyHKIIMOHATbHAS €IUHUIA KUBOr0. VICTOpHS OTKPBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBI€ ITOJIOKEHUS COBPEMEHHOMN KJIETOYHON TEOPUHU.

MeToabsl MOJNEKYJISIpHOM U KJIETOYHOH OHOJIOTMH: MHUKPOCKOIHUS, XpomaTtorpadus,
anekTpodope3, METOJ  MEUYEHBIX aToMOB, Ju(depeHIManbHOe  LEHTpU(]yrupoBaHue,
KyJIbTUBUPOBAHUE KJETOK. M3yueHue PUKCUPOBAHHBIX KiemoK. DIEKTPOHHAs MHUKPOCKOIHS.
Kongpoxanvnas muxpockonus. Bumanvroe (npusicusnennoe) uzyyenue Kiemox.

JleMoOHCTpanuu

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

Tabmunel u cxeMbl: «CBETOBOM MMKPOCKOM», «JIEKTPOHHBI MHKpockom», «Mcropus
pa3BUTHUS METOA0B MUKPOCKOITMM.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOINpENapaTbl PacTUTENIbHBIX, KUBOTHBIX U
OaKTepraNbHbBIX KIETOK.

IIpakTuueckass padora «/3ydeHue MeTONOB KJIETOYHOW Omomoruu (Xpomartorpadus,
anekTpodopes, nupdepennnansaoe neHTpudyrupopanue, [1LIP)».

Tema 4. Xumnueckasi opranu3anms KJIeTKH

XUMHUUYECKHI COCTaB KJIETKU. MaKpo-, MUKpPO- U YJIbTPaMHUKpO3JieMeHThl. Boia u e€ ponb
KaK pacTBOpUTEJI, peareHTa, y4dacTU€ B CTPYKTYpUPOBAaHUU KJIETKH, TEIJIOPErYJISALUH.
MuHepaibHbIe BElIeCTBA KJIETKU, UX OMoJorndeckas poib. Posib KATHOHOB U AaHUOHOB B KJIETKE.

Oprannyeckue BeniecTBa KIETKU. buonmornueckne nomumepsl. benku. AMUHOKHCIOTHBIN
cocraB OenkoB. CTpykTyphl OesikoBOM Monekyibl. IlepBuuHas cTpykTypa Oenka, HmenTuIHas
cBs3b. BropuuHas, TpeTuuHas, 4yeTBepTUUHAas CTPYKTyphl. Jlenarypanus. CBoiicTBa Oe€NKOB.
Knaccudukanus 6enxoB. buonornyeckue GpyHkiuum 6enkoB. [lpuonul.

VYrneBoael. MoHoOcaxapuabl, AMcaxapu/bl, OJIMrocaxapujbl M mnonucaxapuipl. OOmuii
IUIaH CTpOeHHs M (U3UKO-XMMUYECKHE CBOWCTBAa yryIeBOAOB. buonoruueckue ¢GyHKIUU
yTJI€BOZOB.

JInnuael. TuapodunbHO-THIPOPOOHEIE CBOICTBA. Knaccudukanus  JUIUIOB.
Tpurmuuepuas, Gpocdonunuabl, BOCKH, crepouabl. buonornueckue ¢pynkuun nmunuaos. O6mue
CBOMCTBAa OHMOJIOTUYECKUX MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K CaMO3aMBIKaHHIO,
ITOJIYIIPOHHUIIAEMOCTb.

Hyxneunoseie kucinorsl. JJHK u PHK. Crpoenue nHyknenHoBbeIX kuciaor. Hykiaeotuasl.
[Mpuaun kommiemeHntaproctu. Ilpasuno Yapradda. Ctpykrypa JIHK — nBoiiHas criupainb.
Mecronaxoxnenne u ouonorndyeckue pyakuun JJHK. Buger PHK. @ynkiuu PHK B kietke.

Crpoenue mosiekynbl AT®. Makpoapruueckue cBsizu B Mojekysie AT®. buonornueckue
¢yaknuun  AT®. BoccraHOBJIEHHBIE TEPEHOCUMKH, WX (QyHKOMM B KIeTKe. /J[pyeue
HYK1eo3uompugocpamol (HTD). CexBenupoBanue  JJHK.  Memoowt  cemomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpykTypHast Ouonorus: OMoxuMudeckue U OMo(pU3NUECKUE HCCIEAOBAHUS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTYypbl OuoMonekyi. Mooeruposanue cmpykmypovl u  @yHKYUl
Ouomonexyn u ux komniexkcos. Komnviomepnulii ouzatin u opeanuyeckutl cunmes OUOMONIEKVI U
UX HENnPUPOOHBIX AHANO208.

JdeMoHCcTpanuu

IToptpertst: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunce, P. ®@pankmun, @. Canrep, C.
[Ipy3unep.

[narpammsl:  «PacrpeneneHue XUMHUYECKMX JJIEMEHTOB B  HEXKHMBOW  IPUPOAE»,
«PacnpeneneHre XUMUYECKUX AJIEMEHTOB B dKUBOH MIPUPOJIEN.



Tabmuuer u cxemsbl: «llepuoanueckas TabiaMIa XUMUYECKHX DJIEMEHTOB», «CTpoeHHE
MOJIEKYJbl BOABDY, «BeimectBa B cocraBe oOpraHuzMoB», «CTpOEHHME MOJEKYJbl OenKay,
«CTpyKTYyphl O€JNKOBOIl MOJEKyibl», «CTpoeHue MOJEeKyl YrieBoaoB», «CTpoeHue MOoJeKyll
munuaoBy, «HyknenHoBsie KUCHOThDY, «CTpoeHne MoJeKyiasl ATD».

O6opynoBaHue: XMMHUYECKas [10CyJja U 000pyA0BaHUE.

JlaboparopHas pabora «OO0Hapy)eHHE OCITKOB C TOMOIIBI0 KAUECTBEHHBIX PEAKIIHIT.

JlabopaTopHas padora «lccienoBanue HyKJIEMHOBBIX KUCIOT, BBIIEICHHBIX M3 KIETOK
pa3IUYHBIX OPraHU3MOB).

Tema 5. CTpoeHne U QyHKIMHU KICTKH

Tumsl KIETOK: dyKapHoTHUYecKass W mpokapuotnueckas. CTpyKTypHO-(yHKIIHOHAIbHBIC
00pa30BaHMSI KJICTKH.

Ctpoenne mnpokapuoTuyeckod kieTku. Krerounas creHka OakTepuili U apXxem.
Oco0eHHOCTH CTPOEHHsI TeTepoTpO(HHON U aBTOTPOPHON MPOKAPHOTHIECKUX KIETOK. MecTo n
POJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenne u GyHKIIMOHUPOBAHUE dyKapuOTHUECKOol kieTku. IlnazmaTuueckas memOpaHa
(mmazmanemma). CTpykTypa IUta3MaTHuecKoi MeMOpaHbl. TpaHCIOPT BeLIECTB yepes
TJIa3MaTHYECKYI0 MeMOpaHy: maccuBHBIM (nuddys3us, ooOneryéunas auddysus), aKTUBHBINA
(mepBUYHBIN W BTOPHYHBIN aKTUBHBIM TpaHcmopt). [lomynponuriaemocts MemOpanbl. PaGora
HATpUIl-KalIMeBOro Hacoca. JHOUTO3: MUHOIUTO3, paronuTo3. Dx3o01uTo3. Kierounas creHka.
CrpykTypa 1 QyHKIMH KIETOYHOI CTEHKU pacTeHUi, rpuOOB.

Huronnasma. Lurtozons. Lurtockener. [IBuaxkenue nurtomiasmbel. OpraHouIbl KIJIETKH.
OnnomeMOpaHHBIE OPraHOMIBI KJIETKU: sHAoMmIa3Matudeckas cetb (IIIC), anmapar ['ombmku,
JIM30COMBI, UX CTpoeHHE U (QYHKIUHU. B3auMocBsI3b 0JHOMEMOpaHHBIX OPraHOWUJOB KJIETKH.
Crtpoenne TpaHyISIpHOTO peTukyiyma. Mexanuzm Hanpasienus 6eakoe 6 IIIC. Cuntes
pacTBOopuMbIX  OenkoB. CHHTE3  KJIETOUYHBIX MeMOpaH. ['nmaakuii  (arpaHyJaspHBIN)
SHOIUIA3MaTHYeCKUi peTukyimyMm. CekperopHast GyHkuus anmnapata [ombmku. Moougurayus
benxos 6 annapame I onvoxcu. Copmuposka 6enxos 6 annapame I 01602cu. TpaHCTIOPT BEIIECTB
B KieTke. Bakyonu pacturensHbix KiieTok. Kierounsiii cok. Typrop.

IToryaBTOHOMHBIE OpPraHOUABI KIETKU: MHUTOXOHAPHM, IIACTUABL. [Ipoucxoowcoenue
mumoxonoputi u naacmud. Cumobuocenes (K.C. Mepesckosckuii, JI. Mapeynuc). Ctpoenue u
GYHKIIMM  MHUTOXOHApPUH ¥ miactuia. llepBudHBIE, BTOPHYHBIE U CIIOXKHBIC TLIACTHIBI
(OTOCHUHTE3UPYIOUIMX 3YKapHOT. XJIOPOIJIACTBI, XPOMOILJIACTHI, JICHKOMJIACTHI  BBICIIUX
pacTeHuil.

HememOpannbie opranounsl kietku CtpoeHue u GyHKIMH HeMeMOpaHHBIX OpraHOUIOB
KIeTku. PuGocombl. Ilpomescymounvie guramenmoi. MUKpODUIAMEHTBL. AKMuUHOGbIE
Muxkpoguiamenmel. MpIlIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEYHbIX KIEeMOK.
Muxkpotpybouku. Knerounsrii nentp. CTpoeHHME M JBUKEHHE JKTYTUKOB U PECHUYEK.
Muxkpotpy6ouku nuromiasmsl. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxkpompybouxkamu. Momopmvie benxu.

Anpo. O6onouka sapa, XpOMaTUH, KapHomjaa3Mma, SUIPBIIIKUA, UX CTPOCHHE U (PYHKLHUU.
Snepubiit 0enkoBbli MaTpuKC. [IpocTpaHCTBEHHOE pacHoOIOKEHHE XPOMOCOM B HMHTEpha3HOM
saape. dyxpomamun u 2emepoxpomamun. belku XpoMaTuHa — TUCTOHBL. Junamuxa sdepHou
obonouxu 6 mumo3se. AoepHulii mpancnopm.

Knerounsle  BkitoueHus. CpaBHMTEIbHAas ~ XapaKTEpUCTHUKA  KIETOK  JYKapHOT
(pacTuTENHHOMN, Y)KUBOTHOM, TPUOHOM).

JleMoOHCTpanuu



[TopTpeTtsi: K.C. MepexkoBckuii, JI. Maprysnuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKApUOTUYECKOW KIETKH», «CTpoeHHE KUBOTHOM
KJIETKH», «CTPOEHHE PACTUTENBHON KIIETKHY, «CTpoeHHEe MUTOXOHIpUN», «Snpoy, «CtpoeHue
MIPOKAPUOTUYECKON KIIETKU».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaTbl pacTUTENbHBIX, >KMBOTHBIX
KJIETOK, MUKpOIIpenapaThl 0aKTepHabHBIX KJIETOK.

JlabopaTopHasi padora «/3yueHue cTpoeHus KIETOK Pa3JIMUYHbIX OPraHHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOWCTB KICTOYHOU MEMOPaHBD».

JlaGoparopnasi paGora «/ccnenoBaHue mia3Mosin3a U JAEIUIa3MOJIM3a B PAaCTUTEIbHBIX
KJIETKaX).

IIpakTHyeckas padora «3yueHne IBUKEHUS LIUTOIUIA3Mbl B PACTUTEIIbHBIX KIETKAX.

Tema 6. O0OMeH BelecTB M NPEeBPaLlleHHE JHEPIUH B KJIETKe

Accummianusg M JUCCUMMIIILIUS — JIBE€ CTOPOHBI MeTaboiu3Ma. Tunbel oOMEHa BEIIECTB:
aBToTpoHBII W  TerepoTpodHbIl. VYyacTue Kuciopoga B OOMEHHBIX  IIpoleccax.
DHepreTnueckoe oobecrnedeHne KieTku: mnpeBpamieHue AT® B oOMeHHBIX IMpoleccax.
@depMEHTATUBHBIN XapakKTep peakiuil kieToyHoro meTtabommsma. DepMeHTHl, UX CTPOCHHE,
cBoiicTBa M MexaHu3M jaerictBua. KodepmenTtsl. OTnnuus (epMEeHTOB OT HEOPraHUYECKHX
KaTtanu3atopoB. benku-akTuBaTOpel U OENKH-MHTUOUTOPHL.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTaTUBHBIX PEAKIMA OT Pa3IMYHbIX (PAaKTOPOB.

IlepBHUYHBI CHHTE3 OpPraHUYECKUX BeleCTB B KieTke. DOTOCHHTE3. AHOKCUEeHHbIU U
okcueenHvlli omocunmes 'y 6akmepuii. Ceemocobupaiowjue nuemenmvl U NUSMEHMbl
peakyuonnoz2o yenmpa. Ponb xjopomniactoB B mpouecce (orocuHTe3a. CBeTOBass U TEMHOBas
da3el. @omoovixanue, Cs., Cs. u CAM-munvi pomocunmesa. IIpogyKTHBHOCTh (HOTOCHHTE3A.
BnusHue paznuuHbiX (aKTOPOB HA CKOPOCTh (POTOCHHTE3A. 3HaUE€HUE (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUDUIHPYIOLITHE
Oakrepuu, xKene300akTepun, cepodakTepuu, BOJOPOIHbIE OaKTepHH. 3HAUCHNE XEMOCHHTE3a.

AHa’poOHBIe opraHu3Mbl. Buabl Opoxenus. [IponykTel OpoKeHUS W UX HCIOIb30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHMKPOOPTraHU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO30OYIUTENIN
Oone3Heil.

AdpoOHBIE OpraHM3Mbl. DTambl 3HEpreTudeckoro obmeHa. [loAroToBUTENBHBIM 3Tam.
I'mukomnn3 — 6ecKUCIOPOAHOE PACIIETIIIEHUE TTIOKO3BI.

buonornyeckoe okucieHue, UM KJIETOYHOE JibIXxaHue. Posib MUTOXOHApPUIT B Ipoueccax
ouonorunueckoro okxucienus. Lluknnueckue peaxiuu. OxucnurtenbHoe (ochoprimpoBaHUe.
Onepeuss membpannozo epaouenma npomoros. Cummez ATD: paboma npomownnou ATD-
cunmaswi. llpeumymiectBa a’poOHOro TyTH OOMEHa BELIECTB Tepel  aHadPOOHBIM.
D} PeKTUBHOCTD IHEPTrETUYECKOI0 OOMEHa.

JleMoHCTpanuu

IToprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Onrensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «DPoOTOCHHTE3Y, «DHEpreTndeckuii oomen», «bmocuHTe3 Oenkay,
«Ctpoenue pepmMeHTa», « XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000py10BaHUE /JIsl IPUTOTOBJICHHS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGoparopHasi pabora «/3yueHue KaTANUTUYECKOW aKTUBHOCTH (epMeHTOB (Ha
MpUMEpPE aMUJIa3bl UITH KaTalasbl)».



JlaGoparopHasi pabora «l3yueHne (epMEHTATUBHOIO pACIIENJICHHUS TEPOKCHUIA
BOJIOPOJa B PACTUTENBHBIX U ) KUBOTHBIX KJIETKaX».

JlaboparopHas pabora «CpaBHEHHE MTPOI[ECCOB (DOTOCHHTE3a M XEMOCHHTE3a.

JlaboparopHas pa6ora «CpaBHEHHE MTPOI[ECCOB OPOKEHUS U IBIXaHUSD).

Tema 7. HacinencrBeHHas nHGopManus M peajn3anus eé B KJIeTKe

Peakuun mMatpuyHoro cuHtesa. [IpuHIUMIT KOMILIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmmsanus HacnencTBeHHONW wHopManuu. ['eHeTnyeckuil KoJ, €ro CBOMCTBA.
Tpanckpunuus — matpuunblii cuHte3 PHK. [IpuHUUMIBI TpaHCKpUIIMU: KOMILJIEMEHTAPHOCTD,
aHTUINIAPAIUIEIBHOCTh, aCUMMETPUYHOCTh. Co3zpesanue mampuunvix PHK 6 sykapuomuueckoii
xknemxe. Hexooupyrowue PHK.

Tpancnauusa u e€ sransl. Yuactue TpaHcnopTHelx PHK B Onocunrese Oenka. YcnoBus
ouocunTe3a Oenka. KogupoBanue aMHHOKUCIIOT. Pons pubocoMm B OnocuHTe3e Oernka.

Coepemennvie npedcmasnenus o cmpoenuu 2enos. OpraHu3alnus reHomMa y MpoKapuoT U
9YKapuoT. Perymsmus akTHBHOCTM T€HOB Yy MIpokapuoT. I'mmore3a omepona (®P. XKaxob, XK.
MaHno). MonekynapHvle MmexaHusmvl dKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
peayaayuu pabomel 2eHog. Perymsiuus 0OMEHHBIX MpolieccoB B kieTke. KiieTouHslil roMmeocTas.

Bupychl — HeksieTouHble (OPMBI XKU3HU U O0JHMraTHbie mapasuThl. CTpoeHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETpOBUPYCOB, OaktepuodaroB. Kusuenwviti yuxn J[HK-codepoicawux
supycos, PHK-codepaicawux supycos, bakmepuogpazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

Bupycasie 3a0oseBaHus 4YenoBeka, JKMBOTHBIX, pacrenuid. CIINJ[, COVID-19,
COL[MaJIbHbIE U MEIUIIMHCKIE TPOOIIEMBI.

Buoungopmamura: unmeepayus u anaiusz donvuux maccueos («bigdatay) cmpyxmyphoix
ouonoeuueckux Oammvix. Hanomexnonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemoie
@ynxyuu denxos. Cnocobwvl 00CmMasKu 1eKapcma.

JleMoOHCTpanuu

ITopTpetsi: H. K. Kosbrios, /. Y. UBaHOBCKUIA.

Tabmuuslt u  cxembl: «buocunTes Oenka», «l'eHernueckuit koa», «Bupycoi»,
«bakrepuodarn.

IIpakTnueckas padora «Co3anue MOAEIH BUPYCay.

Tema 8. 7/Ku3HeHHbIH HMKJ KJIETKHU

Knerounslii mukin, ero mepuonsl U perynsauusa. Martepdaza um muto3. OcobeHHOCTH
IpOIIECCOB, MpoTeKamIuX B uHTepdasze. [loaroroska kietku K neneHuro. IlpecuHreTnyeckuit
(MOCTMHUTOTUYECKHI), CHHTETHUYECKUH M TOCTCHHTETUUYECKUN (MPEMUTOTUYECKHUIT) TMEepHOJIbI
uHTEPPA3HI.

Matpuunbii  cunte3 JHK — pemmukauus. [lpunmuner  perumkamuun — JIHK:
KOMIUIEMEHTAPHOCTh, IOJIyKOHCEPBATUBHBIM CUHTE3, AaHTUINAPAJUIENIBHOCTh. MexaHusm
pemkanuu  JIHK.  Xpomocombr. CtpoeHne xpomocoMm. Temomepsl u  Tesnomepasa.
XpOMOCOMHBIH HAaOOp KJIETKM — KapuOTUN. JIMIUIOMAHBIM M TamouIHbIH HaOOphl XpPOMOCOM.
I'omosornuneie XxpoMocomel. [1010BbIE XPOMOCOMBI.

Henenne ximerkn — muto3. CTaguu MHTO3a M NMPOMCXOASLIME B HUX Ipouecchl. THIbI
MuTo3a. Kapuoknues 1 nMTOKMHE3. brogornueckoe 3HaueHne MUTO3a.

Perymsimust mMuToTHUeckoro nMkiaa KieTku. llporpammupyemasi kieTrouHas rudenb —
aronTos.



Knerounoe sapo, xpoMocombl, (yHKIIMOHATIbHASI T€HOMUKA. Mexanuzmbsl npoaughepayuu,
ouggepenyuposxu, cmapenus u cubeau kiemox. «LJugpposas kiemrkay — ououngopmamuiecxue
Mooenu QYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCcTpanuu

Tabmuupl 1 cxembl: «KU3HEHHBIN UK KIETKW», «Muto3y», «CTpoeHue XpoMOCOM,
«Pemmxkanus JITHK».

OO0opynoBaHHe: CBETOBOM MHMKPOCKOI, MHUKpoOIpenapaTel: «MHUTO3 B KIETKax KOpelIKa
JyKay.

JlabopatopHas padora «/3yueHne XxpoMOCOM Ha IOTOBBIX MUKPOITpenapaTaxy.

Jlaboparopnas padora «HabGmonenne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHune U GyHKUMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHuzMoB.  OJHOKIETOYHBIC, KOJOHHUAJBHEIE,
MHOT'OKJIETOUHbIE OpPraHU3MBI.

OCOOEHHOCTH CTPOECHUS U KU3HEESTENbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu,
apxeH, OJJHOKJIETOYHbIE TPUOBI, OJTHOKJIETOYHBIE BOAOPOCIH, Ipyrue NpoTucTel. KonoHnuansHeie
OpPraHU3MBbl.

B3auMocBs3b yacTeli MHOTOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbel pacTuTenbHBIX TKaHEW: oOpa3oBaTellbHas, IOKPOBHAf,
MPOBOJIAIIASI, OCHOBHAsI, MexaHW4eckasg. OCOOEHHOCTH CTpPOeHUs, QYHKIIMA M PACIOIOKCHUS
TKaHEW B OpraHax PacTeHUM.

TkaHum OKMBOTHBIX W  4YeJOBeKa. T[HWMIbBI JKUBOTHBIX TKAaHEW: JIUTEIHAIbHAS,
COCIUHUTEINbHAS, MbIlIeyHas, HepBHasA. OCOOEHHOCTH CTpOeHHS, QYHKIUNA W PACIIOIOKEHUS
TKaHEW B OpraHax )KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHbie U TeHepaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U uenoBeka. yHKIUHU OPraHOB U CUCTEM OPTraHOB.

Omopa Tena opranusmoB. Kapkac pacrenuil. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOUYHBIX >KMBOTHBIX. HapyHbIi 1 BHyTpeHHU ckeneT. CTpOEHUE U TUIThl COSTMHEHUS
KOCTEH.

JIBmxeHne OpraHu3MoB. JIBMKCHHE OJHOKIETOYHBIX OpPraHU3MOB: aME&OOHIHOE,
KI'YTUKOBO€, PECHUYHOE. JIBM)KEHHME MHOIOKIETOUYHBIX pPACTEHHH: TpPONU3MBI M HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX )KUBOTHBIX U YellOBeKa: MbllliedyHas cucrema. Peduekc. CkenerHble
MBILIIBI U X paborTa.

IIutanue opranu3mMoB. llornouieHne BOABI, YIVIEKMCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHussiMu. IlutaHue XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIIETOYHOE NHUILEBApEHUE.
[lutaHre MO3BOHOYHBIX >KMBOTHBIX. OTIENbl MULIEBAPUTENBHOIO TpakTa. llumeBapurenbHbie
xene3bl. [IumeBapuTenbHas cucTEMa YEJIOBEKa.

Hpixanue oprann3mMoB. Jpixanue pacteHuil. J(pixanue wuBoTHbIX. udPy3us razos uepes
MoBepXHOCTh KieTku. KokHoe npixanue. [[prxarenbHas moBepxHOCTh. JKabepHoe u nérouHoe
JbIxaHue. JlpIxaHue IMO3BOHOYHBIX MBOTHBIX M YEJOBEKA. DBOJIOLHUOHHOE YCIOKHEHUE
CTPOCHHMS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTrenbpHass cUCTEMa 4YelnoBeKa. MexaHu3m
BEHTWJISLIUU JIETKUX Y TITHI] ¥ MJICKOMUTAIOMUX. Perymnsus apixanus. J{pixareabHbie 00bEMBI.

TpaHcIOpPT BEIIECTB Y OpPraHuW3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. TpaHCIopT
BEIIECTB Yy KUBOTHbIX. KpoBeHocHas cucreMa u €€ opraHbl. KpoBeHOcHas cucrema
MO3BOHOYHBIX JKUBOTHBIX M uyenoBeka. Cepjle, KpOBEHOCHBIE cOCYIbl U KpoBb. Kpyru



KpOBOOOpaIleHus..  OBOJIOLMOHHBIE  YCJIOXKHEHHMS  CTPOEHHMS  KPOBEHOCHOW  CHCTEMBI
IIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynauus.

Beinenenne y opraHu3MoB. BeiieneHne y pacrteHuid. BelneneHne 'y KMBOTHBIX.
CokparutenbHble Bakyoiau. Opranbl BbyieneHus. @OuibpTpanus, cexkpeuuss M oOpaTHOE
BCachlBaHHE KaK MEXaHU3MbI pabOThl OPraHoB BblaeeHUs. CBsI3b MOJOCTH Tejla ¢ KPOBEHOCHOU
U BBIIEIUTENBHON CHCTEMaMH. BpleneHue y NMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [loukw.
Crpoenne u pyHkimonupoBanue Hegpona. O6pa3zoBaHHE MOUYHU Y UETTOBEKA.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHnu3mMoB. CHopbel OakTepuil u
LUCTHI MPOCTEUINX. 3alIUTa Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa macCUBHOHN U
XUMHYECKOM 3a1uThl. DUTOHLHIBL.

3amuTa y MHOIOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M X POU3BOAHBIE. 3allUTa OpraHu3Ma
or Oone3neil. MmMmyHHas cucrema dYenmoBeka. KieToYHBII M TyMoOpanbHBIH HWMMYHHTET.
Bpoxn€uubii u  npuoOpeTéHHbI  creuupuyeckuii  UMMyHUTET. Teopust KIJIOHAJIBHO-
cenektuBHOro nmmynuteta (I1. Dpmmx, @. M. bepuer, C. Tonerasa). BocnaimTenbHbIe OTBETHI
OpraHu3MoB. PoJib Bpoxk/1EHHOr0 MUMMYHHUTETA B PAa3BUTUH CUCTEMHBIX 3a00J1€BaHUil.

PaznpaxkumMocTs M perysiiyMs y OpraHu3MoB. Pa3zgpakumMocTb y OIHOKJIETOYHBIX
opranu3moB. Takcucel. PazgpakuMocTs U perynsauus y pacTeHuil. PocToBble BelecTBa M UX
3HauYCHHUE.

HepBHas cucrema u peduekTopHas peryisinus y XKMBOTHbIX. HepBHas cucrema u eé
OTJEJbl. DBOJIOLHMOHHOE YCIOKHEHHE CTPOCHMS HEPBHOM CHUCTEMBI Yy JXUBOTHBIX. OTHEIbI
rOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduexkropHas ayra. besycnoBHbie u
YCIIOBHBIE PE(IICKCHI.

I'ymMopasibHast peryysiids M SHAOKPUHHAs CHCTEMA JKUBOTHBIX M 4enoBeka. JKenesbl
SHIOKPUHHOM CHCTEMBI M HMX TOpPMOHBI. JlelicTBMEe TOpMOHOB. B3auMMOCBS3b HEPBHOW H
SHIOKPUHHOU cucTeM. [ mmoramamo-runoduszapHas cuctema.

JleMoOHCTpanuu

[TopTpet: U. I1. I1aBnos.

Tabmunel u cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimme», «Opranbl IBETKOBBIX pacTeHui», «CHCTEMBI OpraHoB
MIO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEEe CTpOCHHE HACEKOMBIX», «TKaHU pacTeHu»,
«KopueBsie cucremsl», «CtpoeHue crtelus», «CTpoeHue JIHUCTOBOW MIACTUHKW», «TKaHM
KHUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas cucrema», «KpoBeHOCHass cuctemay,
«/IpixaTenmpHast  cucrema», «HepBHag cucrema», «Koxka», «MbleuHas cucrtemay,
«BolpenurenbHas cucreMay», « JHIOKpUHHas cuctema», «CTpoeHue Mblmns», «MMMmyHHTETY,
«Kumeuynononoctusiey, «Cxema NMUTaHUA PAacTEHU», «KpOBEHOCHBIE CHCTEMBI IT0O3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue rugpel», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue A0kKAEBOro
yepBs», «HepBHas cucrema pbi6», «HepBHas cuctema marymku», «HepBHas cucrema
npecMmblkaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucTeMa MIIEKONHUTAIOIIKAXY,
«HepBHas cucrema uenoBekay», «Pediekcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIpENnapaThl OJAHOKJIETOYHBIX OPraHU3MOB,
MHUKpONpenapaTsl TKaHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIINA HACEKOMBIX, UIJIOKOKUX, JKUBBIE
9K3EMILISIPbl KOMHATHBIX PacTeHUM, repOapuu pacTeHUM pa3sHbIX OTJIEJIOB, BJIAXKHbBIE MperapaThl
KUBOTHBIX, CKEJIEThI I03BOHOUYHBIX, KOJUIEKIIMM OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBeKa,
o0opynoBaHMe 7 JEMOHCTPallUM TIOYBEHHOTO M BO3AYIIHOTO IUTAHUSA PpacTEHUl,
paciieruieHdss KpaxMana © OenkoB TmoJ JaelicTBUeM (EpMEHTOB, O0OpyIOBaHHUE IS



JEMOHCTPALMU OMBITOB 110 U3MEPEHUIO KUZHEHHONW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBHKEHU, MOJIE€JIU TOJIOBHOI'O MO3I'a pa3IM4YHbIX )KUBOTHBIX.

JlabopaTopHasi pa6ora «/3yueHue TKaHel pacTEeHUN».

JlabopaTopHasi padora «/3yueHue TKaHel KUBOTHBIXY.

JlaboparopHasi pabora «/3yueHrne opraHoB IBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue U pa3BUTHE OPraHU3MOB

DopMBI pPa3MHOKEHHSI OPTraHU3MOB: Oecosioe (BKIII0Yasi BEreTaTuBHOE) U MojoBoe. Buapl
0ecIoIoro pa3MHOKEHHS: IOYKOBAHKE, CIIOPYIISIUS, parMeHTalus, KIOHUPOBAaHHUE.

[TonoBoe paszmHoxkeHue. IlonoBbie kneTku, uium ramersl. Meito3. Craauu Meiiosa.
[ToBenenne xpomocom B Meno3e. KpoccuHrosep. buosiornueckuii CMbICI Me03a U MOJIOBOT O
npouecca. Melo3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.

IIpensaponsimeBoe  passutue. ['ameroreHes y KuBOTHBIX. [losoBBIE  Kele3bl.
OOpa3oBaHue M pa3BUTHE MOJOBBIX KIeTOK. CriepmartoreHe3 u ooreHe3. CTpOeHHE IMOJIOBBIX
KJIETOK.

OmonoTBOpeHNe U SMOPUOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OMJIOAOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHEe3). DMOPUOIIOTHS — HayKa O pa3BUTUU
Opranu3MoB. Mopgozeenes — 00Ha u3 enaeuwvix npooiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopgoeeneza. Ctaauu IMOpUOreHe3a )KMBOTHBIX (Ha MpUMepe JAryIkH). [poGieHue.
Tunel npobnenus. Jemepmunuposannoe u nHedepmunuposannoe opobaenue. bracmyna, munul
onacmyn. OcOOEHHOCTH APOOJCHUSI MIIEKONUTAIOUMX. 3apo/AbIIIeBble JIMCTKU (racTpyJsIsius).
3akiaKka OpraHoB M TKaHEHM W3 3apOABIIIEBBIX JIMCTKOB. B3auMmMHOe BiMsHHE 4YacTeu
pa3BUBAIOIIErocs 3apoAbllia (dMOpUOHaANbHAS MHAYKLUSA). 3akiajka IUlaHa CTPOCHUS
KUBOTHOI'O Kak pe3yJbTaT MEpPapXU4YECKUX B3aWMOJACHCTBUN TeHOB. BiusHue Ha
SMOpPHOHAIILHOE PAa3BUTHE PA3IUUYHBIX (DAKTOPOB OKPYXKAIOIIEH Cpe/Ibl.

Poct u pa3Butue xuBOTHBIX. I[locToMOpuoHanbHbI mepuon. IlpsmMoe u HempsMoe
pasButue. PazButme ¢ meramopdo3oM Yy OECIO3BOHOYHBIX M ITO3BOHOYHBIX >KUBOTHBIX.
buonornyeckoe 3HayeHUe NPAMOro U HEMPSAMOrO Pa3BUTHUS, UX PACIPOCTPAHEHHUE B IIPUPOZE.
Tunber pocra XuUBOTHBIX. DaKTOphl pEryJisildd pOCTa JKUBOTHBIX M uenoBeka. Craauu
MIOCTAMOPUOHAJIBHOTO Pa3BUTHUS Y KUBOTHBIX U 4YesoBeka. llepuoasl OHTOreHe3a uenoBeKa.
CrapeHue U cMepTh Kak OMOJIOTHYECKUE MPOLIECCHI.

Pa3smHOXeHHe M pas3BuTHE pacTeHuil. ['amerodut u crnopodut. Meiio3 B KU3HECHHOM
nukie pacreHuil. OOpa3zoBaHue crmop B mpolecce Meilo3a. [‘ameroreHe3 y pacTeHMIA.
OninogoTBOpeHMe W Pa3BUTHE PACTUTENBbHBIX OpPraHU3MoOB. J[BOWHOE OIUIONOTBOpPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHMEe U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiliii OHTOT€He3a y pacCTEHUM U )KMBOTHBIX.

JleMoHCTpanuu

IToprpersr: C. I'. Hapammn, X. [IIneman.

Tabmuue!l u cxembl: «BereratuBHoe pasmHoOxeHHe», « Tunbl 0ecrosoro pa3MHOXKEHUS»,
«PasMHOXEHHE XJIaMUAOMOHAaIbl», «Pa3MHOXkeHHe »HBIVIEHB», «Pa3MHOXKEHUE THUIPBDY,
«Meito3z», «XpomocoMbl», «l'amerorenes», «CTpoeHUE SULEKIECTKH M CIEPMATO30MIa»,
«OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe m HempsMoe pas3Butue», «Pa3BuTme Maickoro
Kyka», «Pa3sButue capanum», «Pa3ButHe JArymkmn», «/[BOHHOE OIIOLOTBOPEHHUE Y LIBETKOBBIX
pacteHuit», «CTpoeHue CeMsSH OJHOAOJBHBIX U JBYJIOJbHBIX pacTeHUI», «KU3HEHHBIH LUK
MOPCKOM  KamycTbl», <«OKM3HEHHBIM ULHKA MXa», <«OKU3HEHHBIM LMK NAlOPOTHHUKAY,
«KHU3HEHHBII TUKJI COCHBI.



ObopynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIpenapaThl SHIEKIETOK U CI1ePMaTO30H10B,
MoJienb «LIMKI pa3BUTHS JIATYLIKN.

JlabopaTropuass pabora «/3yyeHue CTpoeHUS TIOJIOBBIX KJETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

IIpakTnueckas padora «BrpisiBlieHHE MPU3HAKOB CXOACTBA 3apPOMABIIICH MMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHasi pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIINX PACTCHUNY.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

Hcropusi cTaHOBJIEHUS W Pa3BUTUS TeHETHUKH Kak Hayku. PaGorer I'. Mennens, I'. ge
@puza, T. Moprana. Ponb oTeuecTBEHHBIX y4€HBIX B pa3BuTuu reHetuku. Pabdorer H. K.
KonsroBa, H. U. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®ununuenxo, H. B.
TumodeeBa-Pecosckoro.

OCHOBHbIE T€HETUYECKHE MMOHATUSA U CUMBOJIBL. | OMOJIOTHUHbBIE XPOMOCOMBI, AJIJIEIbHBIE
IeHbl, aJbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIH M PELECCUBHBIA MpPU3HAK, T'OMO3UIOTAa,
reTepo3uroTa, 4yucras JUHHS, THUOpUIbl, reHoTul, (QeHoTun. OCHOBHBIE METOIbl T€HETUKHU:
TUOPHUI0IOTMYECKUH, LIUTOIOTUY €CKUH, MOJIEKYJIIPHO -T€HETHUECKUH.

JleMoHCTpanuu

[TopTpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnbsios, H. 1. BaBuios, A. H.
benozepckuit, I'. 1. Kapneuenko, 0. A. ®wmnuenko, H. B. TumodeeB-PecoBckuid.

Tabuuue! u cxembl: «MeToabl TeHeTUKN», «CXeMbl CKpeIUBaHUsD.

JlaboparopHnas padora «/[po3oduiia kak 00bEKT reéHETUIECKUX UCCICTIOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpugnoe ckpemuBanue. IlepBbiif 3akoH MeHzaens — 3akoH €AMHOOOpa3Ms
rubpuioB nepsoro nokosneHud. [IpaBuno gomuHupoBanus. Bropoil 3akoH Mennens — 3akoH
paciieruieHns npu3HakoB. L{utonornueckue oCHOBbI MOHOIMOPHUIHOTO CKpemuBanus. ['unoresa
YUCTOTHI TAMET.

Anammsupyroniee  ckpemBaHue.  IIpoMexyTouHblld  XapakTep  HaclleOBaHUS.
Pacmenienre npu3HakoB IIPU HEMOJHOM JOMUHUPOBAHUH.
JuruOpunHoe ckpemmBaHue. Tpernii 3akoH MeHzenss — 3aKOH HE3aBUCHMOIO

HaCJIEZIOBaHUS PU3HAKOB. LlUTONOrMuecKkne OCHOBbI TUIMOPUIHOTO CKPEIIUBAHMUS.

CuernnieHHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuensiieHHOe HaclieJoBaHue
I€HOB, HapyILIEHUE CLETIIICHUS] MEXAY T€HaMH. XPOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH.

I'enernka moma. XpoMOCOMHBI MEXaHU3M OIPENEICHUs MO0Ja. AYTOCOMBI U IIOJIOBBIE
XpoMOCOMBI. ['OMOraMeTHelli M TIeTeporaMeTHBIi MOJ. ['eHeTHdeckas CTPYKTypa I0JIOBBIX
xpomocoM. HacnenoBanue Npu3HakoB, CLIEMIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ilnelorponuss — MHOXECTBEHHOE NEHCTBHE TIEHA.
MHoxecTBeHHBIN auienu3M. BzanMopelicTBue HeauIeNbHBIX Te€HOB. KoMIIeMEeHTapHOCTb.
Onucras. [lomumepus.

I'eHeTHUeCKMI KOHTPOJIb pa3BUTUS pPACTEHUHM, JKUBOTHBIX M 4YEJIOBEKa, a TaKXKe
(U3MONIOTNYECKUX TPOLIECCOB, TOBEAEHHS M KOTHUTUBHBIX (yHKUuH. ['eHeTHueckue
MEXaHHU3Mbl CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO35MH — Mapa3uT» U «XO3IUH —
MUKpoOHOM». ['eHeTHUecKue acreKkTbl KOHTPOJIsl U U3MEHEHUs HaclleACTBEHHON nHpopMaluu B
ITOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JleMoOHCcTpanuu

[Toptpetsi: I'. Mengens, T. Mopran.



Tabnuupl u cxembl: «I[lepBbiii 1 BTOpo# 3akoHbI MeHaens», «TpeTuit 3akoH MeHnemns»,
«Anamu3upyrouiee ckpenBanuey, «Hemnomnoe noMmuanpoBanue», « CUEIJIEHHOE HACIEIOBaHUE
MpU3HAKOB y npo3oduiibl», «['eHeTnka mona», «Kapuorun uenoBeka», «Kapuorumn n1po30puis,
«Kapuotun nuie», « MHOKECTBEHHBIN alienn3M», «B3auMoaericTBue reHoBy.

O6opynoBaHue: Mozeb JJIsl JEMOHCTpAIMM 3aKOHOB €IMHOO00pa3usi rHOpUIOB NEPBOrO
MOKOJIEHUSI U pacUIeIUICHUus NPU3HAKOB, MOJEIb I JEMOHCTPAllMM 3aKOHAa HE3aBUCHMOTO
HACJIEIOBAaHMS MPU3HAKOB, MOJIEJIb ISl IEMOHCTPAIMHU CIENJIEHHOI0 HACIEI0BAHUS MPU3HAKOB,
CBETOBOIM MHKPOCKOM, MUKpOMpenapar: «J{po3odunay.

IIpakTuueckass pa6ora «lI3ydeHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS Yy
Ipo30(UITB.

IIpakTnueckas padora «M3ydeHwe pe3ynbTaTOB JUTHOPUIHOTO CKPEIIUBAHUS Y
Ipo30(UITB.

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

BsaumogeiictBue reHotuna u cpenbl npu QopmupoBaHuu QeHotuna. M3MEeHYHBOCTDH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE IPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIeCTBEHHAs U HACJIECTBEHHAs.

MoauukannonHas U3BMEHYUBOCTb. Poib cpenbl B GopMUPOBAaHUU MOAU(PHKAIIMOHHOM
u3MeHunBOoCcTH. Hopma peaknuu npusHaka. BapumanuoHHblid psin W BapuanuoHHas kpuBas (B.
Horanucen). CBoiicTBa MOAM(UKALIMOHHON U3MEHYHBOCTH.

l'enoTunuyeckas HU3MEHUYMBOCTh. (CBOWCTBA TE€HOTHIMYECKOM HW3MEHYMBOCTU. Bubl
TeHOTUITMYECKONH U3MEHUYMBOCTH : KOMOMHATHBHAS, MYTAaIIIOHHAS.

KomOunaTtuBHasi ©u3MEHYMBOCTh. Meii03 M MOJOBOW MPOIIECC — OCHOBA KOMOMHATHBHOMN
M3MEHUYMBOCTU. Ponb KOMOMHATUBHOM M3MEHUYMBOCTH B CO3JaHUH TE€HETUYECKOT0 Pa3HOOOpa3us
B MpeJeJiax OTHOrO BU/IA.

MyTanuoHHass W3MEHUYMBOCTh. BHIBl MyTanuid: TE€HHbBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHblE M WHAYLHMPOBAHHbIE MyTaluu. SepHble M IUTOIIa3MaTHYECKUE MYyTalUu.
ComaTnyeckue U 1MoioBble MyTaluu. [IpuunMHBI BO3ZHMKHOBEHUS MyTalui. MyrareHel U UX
BIIMSIHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO IMpoIlecca. 3aKOH TOMOJIOTHYECKUX
psinoB B HacneactBeHHoW wusMmeHuuBoctu (H.M. BaBunoB). BuesaepHas H3MEHYHMBOCTH H
HACIIEICTBEHHOCTb.

Onueenemuka u NUCEHOMUKA, POIb INUSEHEMUUECKUX (PAKMopos 6 HACIeO08AHUU U
UBMEHYUBOCNU (PeHOMUNUYECKUX NPUSHAKO ) OP2AHUIMOS.

JleMoHCTpanuu

[Toptpersl: I'. ne ®pu3, B. Noranncen, H. 1. Bapunos.

Tabmuuel 1 cxembl: «Buabpl uaMeHynBoCTHY», «MoaupukauvoHHas H3MEHYHUBOCTHY,
«KoMOuHaTuBHasT ~ M3MEHUYUBOCTHY»,  «Melo3»,  «OmnomorBopeHue»,  «l'eHernyeckue
3a0oneBaHus YemoBekay, «Buasl myTanuii».

OOopynoBaHue: >KHUBBIE M TepOapHbIE JK3EMIUISIPbl KOMHATHBIX PACTECHUH, PUCYHKHU
(dotorpadumn) KUBOTHBIX C PA3TUIHBIMHA BUAAMH H3MEHYUBOCTH.

Jlaboparopnass paGora «lcciaenoBanme 3aKOHOMEpHOCTEH  MOIU(PUKAIIMOHHON
n3MEeHUYUBOCTHU. [locTpoeHne BapuallnOHHOrO psijia U BapUallMOHHOW KPUBOI».

IIpakTHyeckas padora «MyTanuu y 1po30(duiisl (Ha TOTOBBIX MUKpOIIpenaparax)».

Tema 14. I'eHeTuka yesi0oBeKka

Kapuotun yenoBeka. MexayHapoaHas nporpaMma HCCIEAOBAaHHMS T€HOMA 4YelOBEKa.
MeTo/bl U3yUCHHS TEHETUKH YEIIOBEKA: I'CHEaIOTMYECKUM, OJIM3HEIOBBIM, IUTOT CHETHYCCKHH,
MOMYJIAUOHHO-CTATUCTUYECKUH, MOJeKyJIsipHO-reHeTnueckuil. COBpeMEHHOe oOmpeaeaeHue



TEHOTHIIA: I0JIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ momousto I11P-
aHanuza. HacnencrBenHnsle 3a001eBaHus yeaoBeka. [ eHHbIe 1 XpOMOCOMHBIE 00JIE3HH YEI0BEKA.
bonesnn ¢ HaciaencTBEHHOW NIPenpacHnoJIOKEHHOCTbIO. 3HAYEHUWE MEIUIMHCKOW T'€HETHKU B
MPEJOTBPALICHUH M JIEYEHUM T'€HETHYeCKUX 3aboseBaHHMIl dernoBeka. MenuKo-reHeTHuecKoe
KOHCYJIbTHpOBaHHE. CTBOJIOBBIE KJIETKH. [[OHATHE «T€HETHYECKOro rpys3a». ITUYECKUE aCIEKThI
UCCJIEZIOBAHUN B 00JaCTH PelaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl MOBBIMICHHOW UYYyBCTBUTEJIBHOCTH 4YeNiOBeKa K (DU3HMUECKOMY U
XMMHUYECKOMY 3arpsi3HCHHMIO OKpYKalwllued cpensl. ['eHeTndeckas NpeapacroaokKeHHOCTh
YeJIoBeKa K MaTOJIOTHUSM.

JdemoHcTpanuun

Tabmuuel u cxemsl: «Kapuotun uenoBeka», «MeTonbl W3y4EHHs] TEHETHUKH UEIOBEKa»,
«['eneTnyeckue 3a001€BaHMs YETOBEKAY.

IIpakTuyeckas pabora «CocraBieHNe U aHAINU3 POLOCIOBHOM».

Tema 15. Cesnexuusi opranu3mMoB

JloMecTukanus M ceyeKkuusd. 3apoKIEHHE CEJIeKUUU U AoMecTHkanuu. Ydenue H. WM.
BaBunosa o LleHTpax IpoucxoxJeHuss 1 MHOrooOpa3usi KyJlIbTypHBIX pacTeHuil. Ponb cenekuuu
B CO3JaHUU COPTOB pacTeHWil u mnopoa KUBOTHBIX. CopT, mopoja, IUTaAMM. 3aKOH
TOMOJIOTUYECKUX PSAIOB B HaciuencTBeHHOW u3meHunBoctd H. M. BaBuiioBa, ero 3HaueHue i
CENIeKIIMOHHON PaboThI.

MeTozps! ceneKuoHHON paboThl. MIcKycCcTBEHHBINH 0TOOP: MacCOBBIM M MHAUBUYaIbHbIH.
Dtanbl KOMOMHAIMOHHOW cenekiuu. McnplTaHue mpou3BoAguTene mo motoMctBy. OT6op mo
TEHOTHILY C IOMOIIBIO OLIEHKH (PeHOTHUIIAa IOTOMCTBA U OTOOP 10 T€HOTHITY C IOMOLUIbIO aHAJIN3a
JTHK.

HckyccTBeHHBIE MyTareHe3 Kak MeETOJl CEeJIEKIIMOHHOM paboThl. PagmanuoHHBIA u
XUMHUYECKUH MyTareHe3 KakK HCTOYHUK MYTaluid y KyJbTYpPHBIX (OpM OpraHu3MoB.
Hcnonp30oBaHMEe TEHOMHOTO peJaKTUPOBAaHUS W MeToAoB pekoMOumHaHTHRIX JIHK s
MTOJIY4EHHSI UICXOJHOI0 MaTepHala JJis CEJICKIUH.

[Tomydyenne monumiuonaoB. BryTpuBumoBas ruOpuausanus. bimskopoacTBeHHoe
CKpelllMBaHue, UM MHOpUAUHT. HeponcTBeHHOE cKpelBaHue, Ui ayTopuauHr. ['ereposuc n
ero npuuuHbl. Mcnomb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas ruOpuaM3aLus.
[Ipeononenne Oecrionus MEXBUIOBBIX THOpPUIOB. JIOCTHIKEHMS CEJIEKIUM PpacTeHU WU
KUBOTHBIX. « 3€/1EHAS PeBONIOYUSY.

CoxpaHeHHEe M M3yYEHUE I€HETHUYECKHUX PECYPCOB KYJBTYPHBIX PAaCTCHMH M HUX IUKUX
poanYeil s Co31aHUsl HOBBIX COPTOB U TMOPHJIOB CEJIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpaHeHue u YnpaeieHue 2eHemu4ecKUMy pecypcamu CelbCKOX03AUCNEEHHbIX U NPOMbICAOEbIX
HCUBOMHBIX 8 YEJAX YAYUUEHUS CYUeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, UHULL U KPOCCO8, 8
MOM Yucie ¢ npuMeHeHUuemM cO8PEMEHHbIX Memo008 HAYUHbIX UCCIe0068aNUll, Nepedo8biX uoell u
NnepcnekmueHblX MexHoJI02Ul.

JdeMoHCcTpanuu

IToptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, II. I1. JIykpsanenxko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! u cxembl: «LIeHTpbl TPOUCXOXKAEHNUS U MHOT000pa3usl KyJbTYypHBIX pacTeHUI»,
«3aKOH TOMOJIOTMYECKUX pSAJOB B HACJIEACTBEHHOW H3MEHUMBOCTH», «METONBI CENeKIUun»,
«Otnanéunas rudbpuauzanusy, «MyrareHes».

Jlabopatopnas padora «/3yueHue cCOpTOB KYyJIbTYPHBIX PACTEHHI U MOPOJ JOMAIIHUX
KUBOTHBIX».



JlabopaTopHasi pabota «/3yueHrue METO/10B CEIEKIMHN PACTECHUI».

IIpakTnuyeckas padora «lIpuBruBKa pacTeHMI».

IkcKkypeust «OCHOBHBIE METOJIBI M JIOCTHXKEHHS CEJIEKLIMM PACTEHUH W KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTaHIMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHbBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, B J1A0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTrexHo10rus 1 CHHTETHYECKasi 0MOJIOTHSA

OOBbeKThl, HCHOJB3YyEeMble B OMOTEXHOJIOTUH, — KIETOYHbIE M TKAHEBBIE KYJIBTYpHI,
MHUKPOOPTraHU3MBl, HUX XapaKTepUCTHKA. TpagulMOHHAas OHOTEXHOJOrHs: XyeOoIeueHue,
MOJy4YeHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHO/EINE. MukpoOuosoruueckuit cuute3. OObEeKThI
MUKpPOOHO0JIOTHYECKUX TeXHONOorui. [Ipon3BoacTBo 6enka, aMUHOKUCIOT U BUTAMUHOB.

Co3maHve  TEXHOJNOTMH M MHCTPYMEHTOB  IIEJICHANIPABIEHHOTO  H3MEHEHUs W
KOHCTPYHPOBAHHMsI TECHOMOB C LIEJIBIO MTOITYY€E€HHUS OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX
HE BCTpeYarolyecs B Ipupoe OMOCUHTETUYECKUE Ty TH.

Kiterounast mnxkenepus. Metonbl KyJbTypbl KJIETOK M TKaHEH PACTEHMM U >KMBOTHBIX.
Kpunobanku. ComaTtuueckass ruOpuausanus U comMaTHueckuili smOpuoreHe3. lcmonb3oBaHue
ramjouioOB B CEJIEKUMHU pacTeHuiu. [lomyuenue mouoxkaonanvHvix aumumen. Hcnonvzoeanue
MOHOKIOHANLHBIX U NOJUKIOHANbHBIX aHmumen 8 meduyute. VICKyCCTBEHHOE OIIOIOTBOpPEHUE.
PekoHcTpyKIMs SIMIIEKJIETOK U KJIOHUPOBAHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMHU SAEp
KJIETOK. Texuonocuu 0300poeieHus, KyJIbMUSUpPOBaHUs U MUKPOKIOHAILHO20 DA3ZMHONCEHUS.
CeNbCKOXO3ANUCMBEHHBIX KYIbmyp.

XpOMOCOMHas1 U IreHHas MHXXEHEepHs. MICKyCcCTBEHHBIN CHHTE3 I'eéHa M KOHCTPYMPOBAaHHE
pexomOuHanTHeIX JIHK. Cozdanue mpamnceennvix opeanuzmos. JJOCTHXKEHUS W TEPCHEKTUBBI
XpOMOCOMHOM M T'€HHOW HMH)XEHEpPHUH. OKOJOTMYEeCKHMEe M JSTUYECKHE HpoOJieMbl TE€HHOM
MH)KEHEPHH.

MenunuHckue ouorexnosiorun. [loctrenomuas mudposas meaununa. [11[P-quarnocruka.
MeTa0oI0MHBIN aHATU3, TEHOLICHTPUYECKUM aHaIN3 TTPOTeoMa YeJI0BEKa JJIsl OIIEHKU COCTOSHUS
ero 370poBbs. lMcmosnb30oBaHME CTBOJIOBBIX KJeTOK. TaprerHas Tepanust paka. 3D-
OvoMHXeHepus Ui pa3paboTKH (yHIAMEHTANIbHBIX OCHOB MEAMIMHCKUX TEXHOJIOTH,
CO3/1aHUsl KOMIUIEKCHBIX TKaHEl COYeTaHMEM TEXHOJOIMi TpEXMEPHOro OMONPUHTHHIA MU
ckaddonauHra uisl pereHus 3a1ad NepCcoHaATU3UPOBAHHON MEAUIIMHBI.

Co3nanne BEKTOPHBIX BaKIMH C IEJbI0 oOecredyeHus: KOMOMHHPOBAHHOW 3allUThl OT
Bo30Oynuteneii OPBU, ycraHOBJIeHHE MOJEKYISAPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COoZIep KAl X BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a001eBaHMs YeI0BeKa U )KUBOTHBIX.

JleMoHCTpanuu

Tabmuuer u  cxembl: «/cmoib3oBaHME MHUKPOOPTaHU3MOB B IPOMBILIUIEHHOM
npou3BoacTBe», «KieTtouHas unxkeHnepus», «['eHHas HHXXEHepus».

JlaGopaTopHasi pabora «/3ydeHrne 00bEKTOB OMOTEXHOIOTUI.

IIpakTnuyeckas padora «llomydeHne MOJIOYHOKHUCIIBIX IPOLYKTOB.

IKcKypeus «bruoTexHoIorus — BaxKHeHas Nporu3BOJUTENIbHAS CUJla COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE ITPOU3BOJICTBO)Y.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA NTIPOT'PAMMBI 11O BUOJIOT'MHU
HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS O0y4aroIMMUcCs
[Iporpamm CpeaHero ooIiero oopazoBaHus: JUYHOCTHBIE, METANPEAMETHbIE U ITPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pE3yJbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTUU BBIJIEJICHBI
CIIEAYIOIIE  COCTaBISIONINE: OCO3HAHHWE OOYYAIOUMMHCS  POCCHMCKOW  I'pa)IaHCKON
UJEHTUYHOCTH — TOTOBHOCTU K CaMOPAa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOIPENEICHHUIO,
Hanuyue momueayuu K OOYUCHUIO OHOJOTHH, yeleHanpagieHHoe pa3zeumue BHYTPEHHUX
yOSKIEHUH JTMYHOCTH Ha OCHOBE KIJIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHX TPAAMLIUN Pa3BUTHS
OMONIOTHYECKOT0 3HAHMS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOMUXCS PYKOBOICTBOBATHCS B
CBOEH  JAEATEIBHOCTH  IICHHOCTHO-CMBICIOBBIMH  YCTAHOBKaMH, MPUCYLIMMH  CUCTEME
OMONIOrMYECKOro  OOpa3oBaHMs, Haluyue  NPABOCO3HAHUA  DKOIOTHYECKOH  KYyJBTYpHI,
CcnocobHoCmU CMagumsb 11EJIU U CTPOUTh )KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOrpaMMbl IO OMOJIOTUU AOCTUTAlOTCS B €IUHCTBE
y4eOHOM M BOCIMTATEJILHOM JEATENbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCHNCKUMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKMMH U JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMM, NPUHATHIMU B
o0lIecTBe IMpaBWJIaMM M HOpPMaMH IOBEAEHHUS M CIIOCOOCTBYIOT IMpOLIEccaM CaMOIIO3HAHMS,
CaMOBOCIIMTAHMS M CaMOPA3BUTHUS, Pa3BUTUSA BHYTPEHHEH MO3MLUU JIMYHOCTH, NATPUOTU3MA U
YBaXXEHUS K 3aKOHY U IPABOIOPSJIKY, YEJIOBEKY TpyJa M CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
yBa)KE€HUs, OEpeXHOro  OTHOLIEHHS K  KYJIbTYPHOMY  HacleAMI0 U TPaaAuLHUIM
MHOT'OHalMOHaJIbHOro Hapoaa Poccuiickoit denepanniu, Mpupoe U OKpyKaroUIe cpee.

JIuuHOCTHBIE pe3ynbTaThl OCBOCHUs yuyeOHOro npeamera «bruonorusy A0IKHBI OTpaXaTh
TOTOBHOCTh U CHOCOOHOCTh OOYYaroIuXcsi PyKOBOACTBOBAThCA CHOPMHUPOBAHHON BHYTpPEHHEU
MO3UIMEeH JIMYHOCTH, CHUCTEMOM LEHHOCTHBIX OpHEHTAllUH, TO3UTHUBHBIX BHYTPEHHHUX
yOSKIEHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSIM  POCCHHCKOro  0OIIecTBa,
pacIlMpeHne KU3HEHHOI'O OIBITa U OMNbITa AEATEIBHOCTH B IPOLECCE peaau3alid OCHOBHBIX
HaIpaBJICHUI BOCIUTATEIBbHOM JEATENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHUS

C(OPMUPOBAHHOCTh T'PAXAAHCKOW TMO3MIMM OOydYaroUmIerocss Kak AakTUBHOLO U
OTBETCTBEHHOI0 YJIEHA POCCUIICKOro 00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOsS3aHHOCTEH, yBa)keHHE 3aKOHa M
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOMN J1E€ATEIIbHOCTH IIPU CO3JaHUM y4EOHBIX MPOEKTOB,
peleHnn y4eOHbIX U ITO3HABATEbHBIX 3a/1a4, BBINOJIHEHUN OMOJOIMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONPENENISITh COOCTBEHHYIO TO3UIMI0 IO OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM JKU3HU U OOBICHATSH €&

YMEHHME yUYUTBIBATb B  CBOMX JEHCTBUAX HEOOXOOUMOCTb  KOHCTPYKTUBHOI'O
B3aUMOJICUCTBUS JIIOAEH C Pa3HBIMU YOESKJIEHUSAMH, KYJIbTYPHBIMUA HEHHOCTMHU U COLMATIbHBIM
MIOJIO’KEHUEM;

TFOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIIOJHEHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX W MCCIEAOBAaTEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIITOHEHTOB MpU 00CYXJIEHUH CIIOPHBIX BOIIPOCOB OMOIOTHYECKOT0 COEPKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKON IESITEIBHOCTH

2) IaTPHOTHYECKOI0 BOCIIMTAHMSA:



c(OpMUPOBAHHOCTh POCCUNUCKOI TPaXkIaHCKOM MIEH THYHOCTH, TaTPUOTHU3MA, YBAXKEHUS K
CBOEMY HAapoOJy, YyBCTBA OTBETCTBEHHOCTH nepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOM S3bIK M KYJIBTYpY, IPOLLIOE U HACTOAIEE MHOIOHAIIMOHAJIbHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOAHOMY HACIEIUI0O U TMaMSITHUKAM IPUPOJBbI,
nocTkeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJAJl POCCUHCKUX YYEHBIX B CTAaHOBJIEHHE M DPa3BUTHE
OuoNoruy, MOHUMaHUs 3Ha4€HUsI OMOJIOTUY B MO3HAHUHU 3aKOHOB MPHUPO/IBI, B KU3HU YEIOBEKa U
COBPEMEHHOI'0 OOIIECTBA;

uzeitHas yoexx 1IEHHOCTh, TOTOBHOCTD K CIIy)KEHHUIO U 3amuTte OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME NYXOBHBIX LIEHHOCTEM POCCUICKOIO Hapoaa;

c(OpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHMS, STUUECKOI0 TOBE/ICHNUS;

CIOCOOHOCTh OLIEHHWBATh CHTYAaI[MI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPHEHTUPYSCh
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOT'0 BKJIaJ]a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJIUTENSIM, CO3JAaHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LEHHOCTEH CeMENWHOW JKU3HU B COOTBETCTBUU C TPAJUIMSIMHU HApPOIOB
Poccunu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOILEHUE K MUPY, BKJIIOUYasl 3CTETUKY ObITa, HAYYHOIO M TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOILIEHUM;

MOHMMaHNE 3MOLMOHAJILHOI'O BO3/I€ICTBHS )KMBOM MPUPOJIBI U €€ LIEeHHOCTH;

TFOTOBHOCTh K CAMOBBIPaKEHHIO B Pa3HbIX BHJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBJIATH
KayecTBa TBOPYECKOM JINYHOCTH;

S5) ¢wusuyeckoro BocnUTaHMA, (OpPMHUPOBAHUSI  KYJABTYPbl  3/10POBbSl H
IMOLHOHAJBHOIO 0J1ar0NMOJIyYHs:

IIOHMMaHUE U peann3anus 310poBOoro U 0e3onacHoro odpasa KU3HM (30pOBOE NMUTAHUE,
COOJIIOICHNE TUTMEHUYECKUX MPAaBUI M HOPM, COATaHCHPOBAHHBIA PEXHUM 3aHATHH M OT/AbIXA,
perynspHas (Qusnyeckas aKTUBHOCTb), OEPEXKHOTrO, OTBETCTBEHHOTO H KOMIETEHTHOI'O
OTHOUICHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXHUECKOMY 3/10POBBIO;

MOHMMaHHE II€HHOCTH TMpaBUJ WHIMBUIYaJbHOIO U KOJUIEKTUBHOTO 0€30MacHOro
MOBEJIEHUS B CHUTYAIUSIX, YTPOKAIOIIUX 3[]0POBBIO U JKU3HH JIFOEH;

OCO3HAHUE TOCTENCTBUNA W HENpPUSTUS BPEAHBIX NMPUBHIUEK (YHOTpeOJIEHUS aiKoroJs,
HapKOTHKOB, KypeHHsI);

6) Tpy10BOIr0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHHUE LIEHHOCTU MacTepCTBa, TPYA0I00ue;

TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTH TEXHOJOTMYECKON U COLMaIbHON HAIPaBJICHHOCTH,
CIOCOOHOCTh ~ MHMLIMMPOBATh, IJAHUPOBATH M  CAMOCTOSITEIbHO  BBINOJHATH — TaKyIO
JeSITeNIbHOCTD;

UHTEpEeC K pasziu4HbIM chepaMm NpodecCHOHATbHON eATEIbHOCTH, YMEHUE COBEpLIAThH
OCO3HAaHHBIN BBIOOP OyMymIeH mpodeccuu U peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIC IIJIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOPAa30BAHMIO HAa MPOTSLKEHUU BCEH
KU3HH;

7) 3K0JIOTMYECKOr0 BOCIIMTAHMSI:



HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOILIEHUE K MPHUPO/e KaK UCTOUHUKY JKU3HU Ha 3emIie,
OCHOBE €€ CYILIECTBOBAHHS;

MOBBIIIEHUE YPOBHSI SKOJIOIMUYECKON KyJIbTYphl: MPUOOpPETEHHE OIbITa IJIAHUPOBAHUS
MIOCTYIIKOB U OILI€HKU X BO3MOXKHBIX ITOCIIEACTBUM JIJIs1 OKpY’KaIoLIEell Cpebl;

0CO3HaHUE II100aIbHOI0 XapakTepa SKOJIOrMYECKUX Mpo0JieM U MyTel UX pelIeHus;

CMOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble NMPU U3YUEHUH OWMOJIOTHH 3HAHUS U YMEHUS
IpU pelIeHUH MpoOJieM, CBSI3aHHBIX C PAlMOHAJIBHBIM MPUPOJONOJIb30BaHHUEM (COOIIOICHHE
MpaBujl MOBEAEHUS B TMPHUPOJE, HAMPABICHHBIX HAa COXpaHEHHWE PABHOBECUS B HKOCHCTEMAX,
OXpaHy BHUJIOB, IKOCHCTEM, OHOC]EpHI);

AKTUBHOE HENpPHUATUE ACHCTBHM, NMPUHOCAIIMX BPEN OKPYKAIOIIEW MPUPOIHON cpene,
YMEHHE MPOrHO3UPOBATh HEOIArOMPUATHBIE SKOJOTMYECKHUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEMCTBUI U IIPEIOTBPALIATh UX;

HaJIMYUe pPa3BUTOTO 3KOJOTMYECKOI'O MBIIUIEHNS, AKOJIOTMYECKOM KYJIbTYpbl, OIIBITA
NEeSATENbHOCTH  HKOJIOTMYECKOM  HAIpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCI HUMHU B
NIO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAJIBHON IpPAaKTHKE, TOTOBHOCTU K YYacTHIO B
IPAKTUYECKOMN 1eATEIbHOCTH HKOJIOTHYECKO HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YpPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW TNPAKTHKH, OCHOBAaHHOIO Ha JAMaJore KYIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOEr'0 MECTa B MOJIMKYJIbTYPHOM MHUDE;

COBEPIIEHCTBOBAHUE S3bIKOBOM M YNTATENIbCKOM KYJIBTYphl KaK CpeCTBA B3aUMOJICHCTBUS
MEX]y JIFOJIbMU U TI03HAHUS MUPA;

[OHMMaHUEe crnenu@uKd OMOJOTMM KaK HayKH, OCO3HAaHMs €€ poiau B (POpMHUpPOBAHHUU
palOHAIbHOIO0 HAYYHOI'O MBILUIEHUS, CO3/JaHUH L[EJIOCTHOIO MPEACTAaBIEHUs 00 OKpYXKaloLleM
MUpEe Kak O €IMHCTBE NPHPOJbI, YeJoBeKa U O0OlIecTBa, B TMO3HAHUM HIPUPOAHBIX
3aKOHOMEPHOCTEH U pelIeHnH IpobaeM COXpaHEHHs TPUPOJHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJISI COBPEMEHHOM LMBWIM3ALMU: OOecreueHus
HOBOTO YPOBHSI Pa3BUTHsI MEAMILMHBI, CO3aHHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, COCOOHBIX
pelaTh pecypcHble MPOOJIEMbl Pa3BUTHSI YEIOBEUECTBA, TOMCKA MyTEH BBIXO/A U3 INI00ATBHBIX
HKOJIOTMYECKUX MPOOJIEM U 00eCIeueHNs nepexoa K YCTOHUMBOMY pa3BUTHIO, PAIIHOHAIEHOMY
UCIIOJIb30BAaHUIO IPHPOTHBIX PECYPCOB U (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHHH OWMOJIOTMYECKUX 3HAHUHN B LIESIX MOBBIMICHHS OO0IIeH
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PaMOTHOCTH, KaK COCTaBHOM dYacTH (PYyHKIMOHAIBHOM
IPaMOTHOCTH 00yYaromuxcsi, popMUPYyEMON IPU U3Y4EHUU OHOJIOTUY;

IIOHUMAHUE CYIIHOCTH METOJO0B IIO3HAHUS, HCIOJb3YEMBIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCHOJNB30BaTh IOJydyaeMble 3HAHUS M7 aHajau3a W OOBSCHEHHS SIBICHHIM
OKPY)KaIOIIEro MHpa W MPOUCXOIMSIIMX B HEM H3MEHEHHi, yMeHHe JelaTb OO0OCHOBAaHHBIE
3aKJIIOYEHUS] Ha OCHOBE HAyyHBIX (DAaKTOB M HMEIOLIUXCS JaHHBIX C LENbI0 IOIy4eHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIbHO MCIIOJIb30BATh OWOJIOTMYECKHE 3HAHUS Ul peIIeHUs
po0JieM B peajibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAayYHOM JEeSATENbHOCTH, TOTOBHOCTh OCYILECTBIIATH MPOEKTHYIO U
HCCJIEZIOBATENLCKYIO 1€ATeIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHMI0O M €aMOOOPa30BAHHUIO, K
AKTUBHOMY IIOJy4YEHHMIO HOBBIX 3HAHMM 110 OHOJIOTMM B COOTBETCTBUU C JKU3HEHHBIMHU
MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHHUS ydeOHOro mpeamera «buosorusy BKIHOYAIOT:
3HauYuMble i1 (OPMUPOBAHHUS MHUPOBO33PEHUS OOYUAIOMIUXCS — MEXKIUCIHUIIIMHAPHBIC
(MexnpeaMeTHbIe) O0IeHayIHbIE TIOHATHS, OTPAYKAIOIIUE IETOCTHOCTh HAYYHON KapTHHBI MHpa
U crierupuKy METO0B MMO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIHs,
SIBIICHHE, TIPOIECC, CUCTeMa, Hay4dHBIA (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTbH, 3aKOH,
TeopHsi, HCCIeNoBaHUE, HAOIIOJCHNEe, M3MEpPEeHHe, SKCIEPUMEHT U JApYrue); YHUBEpCaIbHBIC
yueOHbIe JeiicTBUS (MTO3HABATEIbHBIE, KOMMYHUKATUBHBIE, PETYISITUBHEIE), 00eCIeYNBAIOIIIE
dbopMupoBaHue (QyHKIIMOHATIHHOW TPAMOTHOCTH M COIIMAIBHOW KOMIIETEHIIMH OOYYaIOIIUXCS;
CIOCOOHOCTD o0y4armuxcs WCII0JIH30BATh OCBOCHHBIC MEXIUCITUTIITHHAPHBIE,
MHPOBO33pEHYECKHE 3HAHUS W YHUBEpCAJIbHBbIC Y4cOHBIC ACHCTBUS B TIO3HABATEIHHOU H
COLIMAJIbHOM IIPAaKTHUKE.

B pesynbrare wu3ydeHuss OHMOJOrMM Ha YpOBHE CpeAHEro oOmero ooOpa3oBaHUS Yy
oOyuyatomnierocsi 0ynyT chopMUpOBaHBI [MO3HABATEIbHbIE YHUBEpCalbHbIE YdeOHbIE IeWCTBUS,
KOMMYHUKATUBHBIE yHHUBEpCaJbHble Yy4yeOHbIe JACHCTBHS, peryiasTUBHbIE YHHUBEpCAIbHbBIC
y4eOHbIe ICWCTBUS, COBMECTHAS JAESTEIbHOCTD.

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MPOTPAMMBI CPEAHEro oO0miero oOpa3oBaHUs
JOJDKHBI OTPaXkaTh:

OBiaeHne yHMBEPCATbHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH 1eHCTBUSIMMU:

1) 6a30oBbIe JJOTHYECKHE IeHCTBUS:

CaMOCTOSTENIbHO (OPMYJIMPOBATh W aKTyaJIM3UpOBaTh NPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUHM 3HAHUU NpPUEMBI JIOTMUECKOTO MBbILIUICHUS (aHalu3a,
CHHTE3a, CpaBHEHHS, KJACCH(UKAIUU, OOOOIICHHUs), pPACKPHIBATh CMBICT OHOJIOTHYECKHX
MOHATHH (BBIAETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIUBATh CBSI3U C IPYTUMH MOHATUSIMHU );

ONpeNeNnsaTh LeTu AeATeIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPHUH HUX JOCTHUXKEHUS,
COOTHOCHTH PE3YJIbTAThI ACSITEIBHOCTH C OCTABICHHBIMU ESMU;

WCIOJIb30BaTh OMOJIOTMUYECKUE TOHATUS IJIs OOBSICHEHHs (AKTOB W SBJICHUHA >KUBOU
TIPUPOJIBL;

CTPOUTH JIOTUYECKHUE PACCYXICHHS (MHIYKTUBHBIC, JEIyKTUBHBIC, IO aHAJIOTHH),
BBISIBJIATh 3aKOHOMEPHOCTU M NMPOTHUBOPEYHUS B pacCMaTpUBAEMBIX SIBIECHUAX, (POPMYIHpPOBATH
BBIBOJIbI M 3aKJIFOUEHMUS;

IIPUMEHATh CXEMHO-MOJIEIbHBIE CPEACTBA JJIs NPEICTABJICHUs CYILECTBEHHBIX CBSI3€H U
OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHIl Pa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UCTOUHHUKAX;

pa3pabaThiBaTh IJIAH PEHICHUS MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIINUXCS MaTEPHAIBHBIX
Y HEMaTePHAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€ATEIHLHOCTH, OIICHHBATH COOTBETCTBHUE PE3YyJIBTATOB IICIISIM,
OILICHUBATh PUCKH MOCIIECTBUN e TEIHbHOCTH;

KOOpJMHUPOBaTh M BBIIOJIHATH padOTy B YCIOBUSAX PEAJBHOrO, BHUPTYaJIbHOIO H
KOMOMHHUPOBAHHOT'O B3aUMOJICH CTBUS

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE 1eCTBHA:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIHCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspemieHust mpoodJeM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY ITOMCKY METOJIOB
peIIeHUs TPAKTUYECKUX 3a/1a4, IPUMEHCHHIO Pa3JIMYHBIX METOJIOB ITO3HAHHSI,

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANHA, TPeoOpa30BaHUIO0 U MPHUMEHCHUIO B YUCOHBIX CHTYaIUsX, B TOM YHUCIC HPH
CO3JIaHWUU Y4EOHBIX U COIUATBHBIX MMPOCKTOB;

(bopMHUPOBATh HAYIHBINA THIT MBIIUICHUS, BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIFOYSBBIMU
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/ladyll B 00Pa30BATENLHOW HESATETHHOCTH H
KU3HEHHBIX CHTYaIUsX;

BBISIBJIATh TMPHUYUHHO-CICJCTBCHHBIE CBSI3U W aKTyallM3UpOBaTh 3aJady, BBIIBUTAThH
TUNOTe3y ©€ pelIeHus, HaXOAWTh apryMeHTBl Ul JOKa3aTelIbCTBA CBOWX YTBEPXKICHHA,
3aJ1aBaTh MapaMEeTPhl U KPUTEPUU PEIICHUS;

aHaJIM3MPOBATh TIOJIyUCHHbIE B XOJ€ pEIIeHUs 3aJaud pe3yJIbTaTbl, KPUTUYECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAallUsIM, OLIEHUBATh MPHOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH II€JIEHANIPABICHHBIA MOMCK TEepeHoca CpPeAcTB U CHocoOOB JEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh TEpPEHOCUTh 3HAHHWS B  ITIO3HABATEJBHYID U  MPAKTHYECKYI0  001acTu
KHU3HEICSITCITHbHOCTH;

YMETh UHTEIPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTAaTh HOBBIC HJICH, NpEIJiaraTh OPHUTHHAJIBHBIC MOAXOABI W PEIICHUS, CTABHTh
poOJIeMbI U 3aauu, JJONMyCKAOIINE aTbTEePHATUBHBIC PEIICH HS.

3) padora ¢ uH(popmanueii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOUYHUKAX MHPOpMaluu (TeKcTe yuyeOHOro mocobwus,
HAyYHO-TIOMYJISIPHOM JIMTEepaType, OMOTOTHIECKHX CIOBAPSX M CIIPABOYHHUKAX, KOMITHIOTEPHBIX
0a3ax naHHBIX, B HTepHeTe), aHAMM3UPOBAaTh HHPOPMAIHMIO pa3IMYHBIX BHAOB U (GOpM
MIPEICTaBICHUS, KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEINBOCTE;

bopMyTHpOBaTh 3aMpPOCHl M TPUMEHSATH pPa3IMYHBIE METOABI TMPH TIOUCKE U OTOOpE
Ononornueckoi HHGpOpMaIuK, HEOOXOAMMOU ISl BBIMTOJTHEHHS YIeOHBIX 33714,

NpPUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX IO CKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QOpMy TMpencTaBieHUs OHOIOrHYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTOE);

UCTONb30BaTh HAYUYHBIM S3bIK B KauecTBE cpencTBa Ipu pabore ¢ OHMOIOrHYecKoi
uHbopMaIiel: TPUMEHATh XUMHUYECKUe, (pu3nueckne U MaTeMaTU4ecKHue 3HAKH M CHMBOJIBI,
¢dopmynbl, abOpeBUaTypy, HOMEHKIATypy, HCIONb30BaTh U MPeoOpa3OBbIBATh 3HAKOBO-
CHMBOJINYECKHE CPEICTBA HATIIATHOCTH;

BIIQJICTh HABBIKAMH pACIO3HABAHUS H 3aIMUTHl  WHGOpPMANHUHA, WHPOPMAIHMOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OBi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH € CTBUSIMU:

1) oO1meHue:

OCYIICCTBIISATh KOMMYHHUKAIIMHM BO BCeX cepax KU3HU, aKTUBHO y4acCTBOBATh B JIMAJIOTE
WM JUCKYCCHU TIO CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIPOCHI, BHICKA3HIBAThH
CYKIICHUS OTHOCHTENHLHO BBINIOJHEHUS TMpeAiaraeMoi 3a/lady, YYUTHIBATh HHTEPECHl U
COTJIACOBAaHHOCTH TIO3HIINNA JPYTUX YYACTHUKOB JUAJIOTA UIIH JUCKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPEACTBA OOLICHUS, MOHMMAaTh 3HAYEHHE COLMAJIbHBIX
3HAKOB, IPENIOCHIJIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CUTYalUil, yMETh CMAr4aTh KOH(QIUKTHI U
BECTHU I1EPErOBOPBHI;

BJIQJIETh PA3IMYHBIMM CHOCOOAMM OOILIEHHS U B3aUMOACUCTBHUS, MOHUMAaTh HaMEPEHHUS
JpPYTUX JIIOJIEH, IPOSBIISTh YBAKUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHMS C HMCIOJb30BAHUEM SA3BIKOBBIX
CPEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
peuIeHnr OMOJIOTNYECKOM MPOoOIeMbl, 0OOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHUS I'PYIIIOBBIX
(bopM B3auMOIEHCTBYSI IPU PEIICHUU YUeOHOH 3a/1a4H;

BbIOMpAaTh TEMAaTUKY U METOABl COBMECTHBIX AEHCTBUH € Y4ETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh L€JIM COBMECTHOH JEATEIbHOCTH, OPraHHU30BbIBATh MU KOOPAMHHPOBAThH
JNEUCTBHA MO €€ NOCTHKEHHUIO: COCTABJIATH IUIAH [IEHCTBHM, pacnpelessaTb POIM C y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOErO BKJIAJa M Ka)KJOro yYaCTHHKA KOMaHJbl B OOIIMH pe3yibTar
10 pa3paboTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IIPOEKTHI, OLEHUBATH MJEH C ITO3MIMM HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPAaTETMYECKOE TIIOBEACHHE B PpA3JIMYHBIX CUTYalMsX,
MPOSIBIISITH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIUATUBHBIM.

OsiaieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS s BBUIBJICHUS IPOOJIEM W MX pEIIeHUs B
KU3HEHHBIX U y4eOHBIX CUTYyallUsX;

BbIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U IOCTYNKAaxX IO OTHOLIEHUIO K XUBOM IPUPOJE, CBOEMY 310POBBI0 U 3J10POBBIO
OKpYXaloIlUX;

CaMOCTOSITENIbHO OCYLIECTBIIATh ITO3HABATEIBHYIO JAESITENbHOCTD, BBISBIATH HMPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTABJIATh IUIaH PELIEHUs MPOoOJIeMBbl C yU4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEANIOUTEHHI;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacMpATh paMKH y4eOHOr o peiMeTa Ha OCHOBE JIMYHBIX IIPEANIOUTEHHIH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEeHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON SPYAUIIMH B pa3HBIX 00J1aCTAX
3HaHUM, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBHI B JI€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB LEIIAM;



BJIAJI€Th HaBBIKAMU I103HABATENbHOM pedaeKcHM KaKk OCO3HAHUS COBEpIIAEMbIX J1EHCTBUH
1 MBICIMTEJIbHBIX NPOLIECCOB, UX PE3Y/IbTaTOB U OCHOBAHUM, UCIOJIb30BaTh NPUEMBI peduieKCU 1
JUIS OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILICHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTUBBI U apT'YMEHTHI APYTUX [IPH aHATM3€ PE3YIIbTATOB ACSITEIbHOCTH;

3) npunsiTHe ceds M APYrux:

IMPUHUMATh ce0s, TOHUMAas CBOU HEJOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX [IPH aHAIM3€ PE3YIbTATOB AESSITEIBHOCTH;

NPU3HABaTh CBOE MPABO M MIPABO JIPYT'HX HA OMIMOKU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.

NPEJAMETHBIE PE3YJIbTATBI

IIpenmeTHBIE PE3yabTaThl OCBOCHMSI COAEpXaHUs ydyeOHoro npeamera «buomorus» Ha
yriyOiE€HHOM ypOBHE OPHMEHTHPOBAHBI Ha oOecriedeHne NpopUIbHOro 00yueHus: 00yJaromuxcs
Oouonorny. OHU BKIIOYAIOT: cHeuu@uueckue Juis OUOJOTMM HAaydHble 3HAHUSA, YMEHHUS H
CIoCOObl JIEHCTBMM 110 OCBOGHUIO, HMHTEPHNpETallud M MNpeoOpa3oOBaHUIO 3HAHUM, BH[bI
JEATeIbHOCTU IO TOJYYEHHIO HOBBIX 3HAHUH M UX NPUMEHEHHIO B pa3IM4YHbIX Y4eOHBIX, a
TaKXKE B PEAJIbHBIX KU3HEHHBIX cUTyalusax. IIpenmerHsle pe3ynbTaThl NPEACTaBICHbI 10 TOAAM
U3y4EHHUS.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OUOJIOTMH B CUCTEME €CTECTBEHHBIX HayK, B
(OopMUPOBAaHUU €CTECTBEHHO-HAYYHOM KapTHHbl MHpa, B IIO3HAHUU 3aKOHOB MPUPOABI U
pelieHuy npodJieM paliOHAIBHOTO MPUPOAOIO0JIB30BAHUS, O BKJIa1€ POCCUHCKUX U 3apyOekH bIX
yu€HBIX B pa3BUTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOM OMOJIOTMYECKHX 3HAHUU, KOTOpas BKJIIOYAET: OCHOBOIIOJATalolHe
Ouonoruueckue TEPMHUHBI M TOHATHUS (KU3Hb, KIJIETKa, OpPraHu3M, MeTa0oJH3M, TOMEOCTas,
CaMOperyJisilus, CaMOBOCIPOU3BEIEHUE, HACIEICTBEHHOCTh, N3MEHUNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouHas teopust T. IlIBanna, M. Ilneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HaclencTBeHHocTH T. Moprana), yuenus (H. . BaBunoBa — o neHTpax
MHOr000pa3us U NPOUCXOXKIECHUS KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€AUHOO0Opa3us MOTOMKOB
IIEPBOI0 MOKOJIEHUs, PaCIIENIEHHs], YNCTOThl TaMEeT, He3aBUCUMOro HacienoBanus I'. Mennens,
TOMOJIOTHYECKUX PSIOB B HaclencTBeHHOM wu3MeHuuBoct H. W. Basunosa), mpuHIUIBI
(KOMITJIEMEHTApHOCTH );

BJIaJICHUE OCHOBHBIMM METOJAMM HAayYHOI'O MO3HAHMUS, MCIOJIb3YEMbIX B OMOIOIMUECKUX
MCCIIEIOBAHUAX KHUBBIX 00BEKTOB (OIHUCaHUE, U3MEPEHUE, HAOI0eHHE, SKCIIEPUMEHT);

YMEHME BBIACIATh CYLECTBEHHBIE NPU3HAKH: BUPYCOB, KIETOK IPOKAapHOT U JyKapHOT,
OJTHOKJICTOUHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Mcie OaKTepuid, rpuOOB, pacTeHHH,
KUBOTHBIX M Y€JIOBEKA, CTPOCHUsI OPraHOB U CUCTEM OPraHOB PAaCTEHUH, )KUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB  JKU3HENEATEIbHOCTH, NPOTEKAIOUIMX B OpraHU3Max pacTeHHUHl, >KUBOTHBIX M
4eNoBeKa, OMOJIOrHYEeCKUX MPOLIECCOB: 0OMEHA BelIecTB (MeTaboM3M), IPEBpaLCHUs YHEPTUH,
OpoXkeHusi, aBTOTPOPHOr0 U TeTepOTPO(PHOro TUNOB NUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Meil03a, raMeToreHesa, SMOpHuoreHes3a, MOCTIMOPUOHAILHOTO Pa3BUTHUS, pa3MHOKEHHUS,
WHIUBUAYATbHOTO pa3BUTHSA OpraHu3Ma (OHTOT€HEe3a), B3aUMOJEHCTBUS TE€HOB, I'eTepo3Hca,
HCKYCCTBEHHOT'0 0TOO0pa;

YMEHHUE YCTAaHABJIMBATh B3aMMOCBS3M MEXAY OPraHOMJAMHU KIETKH U HX (QYHKLIUAMH,
CTPOEHHMEM KJIETOK pa3HBbIX TKaHEH M UX QYHKIHUSIMHU, MEXKIY OpraHaMU M CUCTEMaMH OpPTraHOB Y



pacTeHui, >KUBOTHBIX M YeNOBeKa W WX (PYHKUHUAMU, MEXKAY CHCTEMaMH OpraHOB M HUX
GYHKUMSIMHM, MEXAY 3TarnaMd oOMEHa BELIECTB, dTallaMM KJIETOYHOTO LKA U JKU3HEHHBIX
LMKIOB OPraHM3MOB, J3TanaMud AMOPHOHAJIBHOIO pa3BUTUS, TEHOTUIIOM U (EHOTUIIOM,
¢eHoTunoM u (pakTOpaMmu cpeabl OOUTAHUS;

YMEHHE BBISIBIATH OTJIMYUTENIbHbIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJIE PAaCTEHUH,
KUBOTHBIX U Y€JIOBEKa;

YMEHHE MCIOIb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOrMUECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsl JOKA3aTeJIbCTBA POJICTBA OPraHM3MOB Pa3HbIX CUCTEMATUYECKHUX T'PYIIIL;

YMEHHE pelaTh OHOJIOTMYEeCKHe 3a/1ayd, BBIABISITE NPUYUHHO-CICACTBEHHBIE CBSI3U
MEXAY HCCIEeIyEMbIMH OHOJIOTMYECKUMHU TMPOIIECCAMH U  SIBJICHHUSMH, JeJaThb BBIBOABI U
MPOrHO3bI HA OCHOBAHUH TMOJTYYEHHBIX PE3YJIbTATOB;

yMEHHUE BBIOJIHATH J1a00paTOpHBIE M MpaKTUYECKHe paboThl, COONMIONATH MpaBUja IpU
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCHEPUMEHTAIbHBIMU CpPEACTBAMH,
bopMynupys 1eNb HCCIeI0BaHus, aHATM3UPOBATh MOJIyYEeHHBIE Pe3yJIbTaThl U JIeJaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIEIOBATENbCKONH paboTe Mo OMOJOrHH, SKOJOTHU U
MEIUIMHE, TPOBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOINECTB, W MYOJMYHO MPECTaBIATH
NOJy4YEHHBIE PE3YIbTaThl HA YUIEHUYECKUX KOH (hepeHIHsIX;

YMEHHE OLIEHUBAaTh OSTHYECKHE AacCIeKThl COBPEMEHHBIX HCCIEIOBaHUI B 00JaCTH
OMoNOruM W MeIuUUHBl (KJIOHHPOBAHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpPaBICHHOE
M3MEHEHUE TeHOMA U CO3/1aHH€e TPAHCT'€HHBIX OPraHU3MOB);

yMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oymymieil mpodeccroHalbHOM eI TENbHOCTH B
obyacti OGMOJIOTUH, METUIIMHBI, OMOTEXHOJIOT MY, BETEpUHAPUH, CEIbCKOT0 X031iCTBa, MUIIEBON
MIPOMBILIJIEHHOCTH, YTIyOlaTh I03HABAaTENbHBI HMHTEpPEC, HAIMpPABJIEHHBII Ha OCO3HAHHBIM
BBIOOP COOTBETCTBYIOIIEH MPOPECCHU W TPOAODKEHHE OWOJIOTHYECKOro OO0pa3oBaHHUS B
OpraHU3alMsIX CPETHETO MPOPECCHOHATBHOTO M BBICIIET0 00pa30BaHUs.

[IpenmeTHble pe3ysibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 11 knacce
JOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE U POJIM OMOJIOTMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBaHUU COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B TO3HAHUH 3aKOHOB
MPUPOJIbl U PEIIEHUH DKOJIOTMYECKUX IPOOJEM UeIOBEYECTBA, a TAK)KE B PELICHUHM BOIPOCOB
palOHANIBHOIO MPUPOJONOJIb30BaHUS, U B (OPMUPOBAHUU IIEHHOCTHOTO OTHOLIEHHUS K
npupoje, OOIIEeCTBY, YEIOBEKY, O BKJAJ€ POCCUHUCKHX U 3apyOeKHBIX YUYEHBIX-OMOJIOrOB B
pa3BuTHE OUOJIOTHY;

YMEHHE BJaJIeTh CUCTEMOW OMOJIOrMYECKUX 3HAHHMM, KOTOpasl BKIIOYAET OMpEAeIeHUs U
NOHMMaHHE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJOTHYECKMX TEPMUHOB M TIOHATHH (BUI,
sKocucrteMa, Ouocdepa), Ouonornyeckue Tteopun (dBomonroHHas Teopus Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBosrounu), yueHus (A. H. CesepuoBa — 0 NmyTsSX M HalpaBJIEHUSAX
somonnu, B.. BepHazackoro — o 6uocdepe), 3akoHbl (reHeTnueckoro paBHoBecus k. Xapau
u B. BaitnGepra, 3apoasimeBoro cxoxnctea K. M. bapa), npaBuna (munumyma lO. JIlubuxa,
9KOJIOTMYECKON MU PAMUIBI SHEPTUN ), TUTIOTE3bI (runoTe3a «mupa PHK» V. I'nnbepra);

YMEHHME BIAJI€Th OCHOBHBIMM METOJaMHU HAY4YHOI'O TII03HAHUS, HCIOJIb3YEMbIMU B
OMOJIOTMYECKUX HCCJIEIOBAaHUSAX JKUBBIX OOBEKTOB M OKOCHCTeM (ONHCaHUE, HU3MEpEeHHE,
HaOJIoIeHNe, SKCIIEPUMEHT), CIIOCOOAMHU BBISBICHUS U OLEHKH AHTPONOTEHHBIX W3MEHEHHH B

PUPOJIE;



YMEHHE BBIIENATh CYIIECTBEHHbIC IPU3HAKH: BHJIOB, OHWOT€OIIEHO30B, JKOCHUCTEM H
O6uocdepsbl, CTAOMIN3UPYIOIIEro, JABIXKYILETO U Pa3pblBalOIIET0 €CTECTBEHHOro oTbopa,
IUTONATPHYECKOT0 M CHMITATPUIECKOT0 BUA000PA30BAHUS, BIMSHUS ABIKYIHX CHJI DBOJFOIIHH
Ha TeHO(OH/ MOITYJISIHH, PUCIIOCOOIIEHHOCTH OPTaHU3MOB K Cpeie OOMTaHUs, YepeOBAHMUS
HaTpaBJICHUH HBOIIOIIH, KPYTOBOPOTA BEIIECTB M TOTOKA SHEPTUU B SKOCHCTEMAX;

YMEHUE YyCTaHABIMBATh B3aUMOCBS3M MEXKIY THPOIECCAMH SBOJIONWH, IBWKYIMMHU
CHJIAMH aHTPOITOTE€HE3a, KOMITOHEHTAMHU DPA3JIMYHBIX YKOCHCTEM M TPHCIIOCOOJICHHSIMA K HUM
OpraHu3MOB;

YMEHHE BBISBIISATH OTJIMYUTENbHBIC TTPU3HAKU KUBBIX CHCTEM, TPUCIIOCOOICHHOCTh BU OB
K cpefe oOuTaHUsA, aOMOTHYECKUX M OMOTHYECKHUX KOMIIOHEHTOB HSKOCHCTEM, B3aUMOCBS3EH
OpraHU3MOB B COOOIIIECTBAX, aHTPOIIOT' éHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHUE UCIOIb30BaTh COOTBETCTBYIOIINE APTyMEHTHI, OMOJIOrMYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIUKY JJISi JI0Ka3aTeJIbCTBA POJACTBA OPraHU3MOB pAa3HBIX CHCTEMATUYECKUX TpyII,
B3aMMOCBSI3M OPraHU3MOB U Cpelbl OOMTAaHMs, €IUHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHUs MHOTooOpa3usi BUJOB M SKOCHUCTEM KaK YCIOBHSI COCYHIECTBOBAHUS MPUPOABI U
YeI0BeYeCTBa;

YMEHHE pellaTh OHOJOTMYEeCKHe 3aJaud, BBISBIATH MPUUYUHHO-CICACTBEHHBIE CBS3U
MEXJY HCCIeAyeMbIMH OWOJIOTUYECKUMHU MPOIECCAaMH M SBJICHHUSMH, [1€JaTh BBIBOABI U
IIPOTHO3bI HA OCHOBAHUU TMOJYYEHHBIX PE3yIbTaTOB;

YMEHME BBIIOJIHATH Ja00paTOpHblE U NMpaKTUYecKue paboThl, cOoOM0NaTh MpaBuia MpU
pabote ¢ yueOHBIM U JJa0OPAaTOPHBIM 00OPYIOBAHHUEM;

YMEHHUE BBIIBUTATh THUIOTE3bl, MPOBEPITH HX OSKCHEPUMEHTAIBHBIMH CpPEICTBAMH,
(bopMyIUpYys IeNb HCCISI0BAHNUS, AaHATU3UPOBATH IMOJTYUYECHHBIC PE3yJIbTAThl U AETaTh BEIBOIHI;

yMEHHE Y4YacCTBOBaTh B y4eOHO-MCCIIENOBATENBCKOW paboTe MO OMOJOTUM, DKOJIOTHH W
MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOMIECTB, M IMYOJMYHO TPEACTaBIISTH
MONTyYeHHBIC Pe3yIbTaThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OIICHMBATh THUIOTE3bl M TEOPUU O TMPOUCXOKICHUH >KU3HU, YEIIOBEKa H
YeJIOBEYECKUX pPac, O MPUYMHAX, MOCIEACTBHAX M CIIOCO0AaX MPEAOTBPALICHUS TJI00ATBHBIX
U3MEHEeHUul B buocdepe;

YMEHHUE OCYIIECTBISITh OCO3HAHHBII BEIOOD Oyayieil mpodeccnoHaabHOM e TebHOCTH B
obmactTh  OMOJNIOTHMH, OSKOJIOTHHM, HPUPONOMNOJIb30BAHUS, MEIMIMHBL, OHWOTEXHOJIOTHH,
IICHXOJIOTUH, BETEpHUHAPHUM, CEJIbCKOTO XO3iKCTBa, MUIIEBOW MPOMBIIIJIEHHOCTH, YIIyOJsITh
NO3HABATENbHBI MHTEpEC, HaNpaBJICHHbII Ha OCO3HAaHHBIH BBHIOOP COOTBETCTBYIOIIEH
npodeccu W TPONOJDKEHHE OHOJIOTHYECKOro o0pa3oBaHUS B OpraHU3alMSIX CpEIHEro
po¢eCCHOHAIBHOTO U BHICIIEr0 00pPa30BaHMUS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KoaudecTBo yacoB 3HeKTp0HHLIe
HaunmeHoBaHue pa3iesioB H TeM
Ne n/m Konrpoabubie | Ilpakrtuueckue | (uudposbie)
NPorpamMmabl Bcero
padoThI padoThI oOpa3zoBaTe/ibHbIE
pecypchl
1 buonorus kak Hayka 1 https://resh.edu.ru/
2 JKuBble cuCcTEMBI M UX U3ydEHHE 2 https://resh.edu.ru/
3 buonorus kieTku 2 0.5 https://resh.edu.ru/
4 XuMu4ecKasi OpraHu3alus KIeTKH 10 1 https://resh.edu.ru/
5 Crpoenue 1 QYHKIUU KJICTKH 8 2 https://resh.edu.ru/
6 OOMeH BeIIeCTB U MPEBPAIICHUE SHEPIHH B 9 1 https://resh.edu.ru/
KJICTKE
H
7 aCHeHCTBeH},I,aH HupopMaLs i 9 0.5 https://resh.edu.ru/
peanu3anus e€ B KJIETKe
JKnU3HEeHHBIN HUKIT KIIETKH 6 1 https://resh.edu.ru/
Ctpoenue 1 (HyHKIIMM OPTaHU3MOB 17 15 https://resh.edu.ru/
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 15 https://resh.edu.ru/
1 ['eHeTHKa — HayKa O HACJICACTBEHHOCTH U ) 0.5 https://resh.edu.ru/
HU3MEHYHUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 https://resh.edu.ru/
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 https://resh.edu.ru/
14 [eHerrKa 4yenoBeKa 3 0.5 https://resh.edu.ru/
15 Cenexius OpraHu3MoB 4 1 https://resh.edu.ru/
16 BrorexHoII0orus U CHHTETHYECKast OUOJIOTUs 4 https://resh.edu.ru/
17 Pe3epBHOE Bpems 1 https://resh.edu.ru/
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®opMmupoBaHHe y MKOJIHLHIUKOB CHCTEMBI MPAKTUYECKUX YMEHHI M HABBIKOB, 00OECIIEYMBAIONINX YKPEIIJICHHE U COXpaHEeHHE 310pOBbs. B
COZIEp)KAaHUU Y4eOHOro MmpeaMeTa 00OCHOBBIBAIOTCS M PACKPBIBAIOTCS OCHOBHBIE KOMIIOHEHTHI 3I0pOBOr0 o0pa3a >KU3HH: COOJIOJIeHUE
NpaBUJ JIMYHOM TUTHEHBl, PAlMOHAIBHOE MHUTAHHUE, IMPEOAOJICHUE BPEIHBIX IMPUBBIYEK, ONTHMAaJibHAsl JBUTaTelIbHAs AKTUBHOCTb,
pa3yMHOE uepejOBaHNe TPYJa U OT/AbIXA, 3aKaJIMBaHUE, OOIIEHUE C IPUPOIOI.

dopmMupoBaHHe MATPHOTHYECKUX YYBCTB Y yUAIIUXCS: YBAKCHHUS U JIIOOBH K POJMHE, CTPEMIICHHS cOepeyb, YKPacuTh U 3alUTUTH e€.
BocnuTeiBaHNME HPABCTBEHHOI'O OTHOILIECHUS K TPYAY, IPUPOJIE, KO BCEMY )KUBOMY, OKPYKAIOIIHAM JIFOIIM.

(dopMHpOBaHUE y IIKOJIBHUKOB 3a00TJIMBOrO, OEpEXHOr0 OTHOLIEHMsI K MPUPOJE M BCEMY JKMBOMY Ha 3emile, pa3BUTHE IMOHUMaHUS
HENPEXOASAIIEH LIEHHOCTH MPUPOAbI, TOTOBHOCTH K PalMOHAJIBbHOMY IPUPOJONOJIB30BAHUIO, K YYACTHIO B COXPAaHEHUU MPUPOIHBIX
O0raTcTB M JKU3HU BOOOLIE.

Bocnurtanue YBaXKEHUS K TPYAY, TPyAALIUMCS, pe3yibTaTam Tpyaa (cBoero u OPYTUX JHOEH).
dopmupoBaHUU KYJbTYpPBI 310pOBbS, Ipe/ICTaBJICHUE 0 MPaBUJILHOM HNUTaHUU.
dopMupoOBaHUE ICTETUUECKOW KYJIbTYPhl, YMEHHUE BHUAETh KpPacoTy MPHUPOJIbl, PA3BUBAET UYBCTBEHHO-UHTEJUIEKTYAJIbHOE BOCIPUITHE
MPUPOTHBIX OOBEKTOB, MPHOOIIAET K Jy4IIUM 00pa3liaM OTEYECTBEHHOIO M MHUPOBOTO HMCKYCCTBA, OCO3HAHUIO KPAacOThl U OOraTcTBa
PUPOIBIL.

CrocoOCTBOBaTh pa3BUTHIO Yy JAeTed TaKUX YYBCTB, KaK YECTHOCTb, OOOpOTa, MHIOCEPAHE, CIPaBEAJIHBOCTb, APYKEIOOUe Hu
B3aUMOIIOMOLLIb.

dopMupoBaHHE POCCHNWCKON TpakIaHCKOH HACHTUYHOCTH, yBa)KEHHUS K IMpaBaM, cBOOOIaM W OOs3aHHOCTSAM TpaxaaHuHa Poccuw.
Pa3Butne HayyHOl 1H0003HATEIBHOCTH, MHTEPECA K OMOJIOrMYECKON HayKe, HABBIKOB UCCIIE0BATELCKOM NEATENbHOC TH.

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 13







