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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yuyeOHOoMy mnpenmery «buomorus» (namee — OWONIOTHSI) HA YpPOBHE
cpemHero odmiero oopazoBanus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-®3 «O6 obpazoBanun B Poccuiickoii @enepamuny, OIOC COO, Konuenuuu
npenofaBaHus ydyeOHoro mnpeamera «bHONOTHS» M OCHOBHBIX MOJOXKEHHH (eaepanbHON
paboueii mporpaMMbl BOCIIUTAHHSL.

VuebOnsiii npeamer  «buosorus» yrnyonéanoro ypoHst u3ydenus (10—11  ximaccern)
SBIISICTCS OJJHUM M3 KOMIIOHEHTOB IpeIMETHOI 00iactu «EcTecTBEHHO-HAyuHBIE MPEAMETHD».
Cormacao monoxkerusim PI'OC COO mnpodunpHbIe y4eOHBIE TPEIMETH, H3ydaeMble Ha
yrIIyONEHHOM YpOBHE, SIBISIOTCS criocoOoM nuddepeHuanun o0ydeHus: Ha YPOBHE CPEIHEro
obmiero o0pa3oBaHUs M MPHU3BAHBI O00CCIICYUTH MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIINM,
cpenHuM OOIIMM, CpeaHUM MPOQECCHOHANBHBIM U BBICIIINM 00pa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATUX YYEOHBIX NMPEAMETOB JOJIKEH ObITh OPUEHTUPOBAH HA MPUOPUTETHOE pPEIICHUE
00pa30BaTeNbHBIX, BOCIIMTATEILHBIX M Pa3BUBAIOIIMX 3a/1a4, CBS3aHHBIX C MPO(GOpUEHTAIIUCH
o0y4aroluxcsi U CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOW O0JIacTH HayyHOrO 3HAHUA,
CBSI3aHHOTO C OWOJIOTHEH, MEAWIIMHOW, JKOJOTUEH, MCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yueOHomy mpenmery «buonorus» maér npencraBiieHHE O LENU U 3a1adax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriiyoJéHHOM ypOBHE, ONpeesseT 00s3aTenbHoe
(MHBapUaHTHOE) NPEAMETHOE COAEpKAHME, €r0 CTPYKTYPHpPOBAaHHUE IO pa3fellaM M TeMaw,
pacnpeneseHre o KiaccaM, peKOMEHIYEeT MOCIe0BaTeIbHOCTh U3YUeH s yueOHOTo MaTepuana
C Y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamMme mo OWONOTHU peai30BaH MPUHIIMIT
IPEEMCTBEHHOCTH C H3y4Ye€HHEM OHMOJOrMM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs,
Omaromaps 4yeMy [pPOCMaTpPUBAEeTCsl  HANpPaBICHHOCTh HA  TOCJENYyIOIlee  pa3BUTHE
OMOJIOTUYECKUX 3HAHHWM, OpPUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJOTUYECKOTO0 MBIIUICHHS], MIPEJICTABICHUI O 3I0pOBOM 00pase *KHU3HHU, Ha
BOCTIUTaHHE OEpPEKHOTO OTHOIIEHUS K OKpYXKalolled MpHpomHOil cpeme. B mporpamme mo
OMOJIOTUM Tak)Ke IOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenmera «buonorus» B peanuzalnuu
tpeboBanuit ®I'OC COO K miIaHUpyeMbIM JUYHOCTHBIM, METANPEIMETHBIM M IPEIMETHBIM
pe3yapTataM oO0ydeHHss W B (OPMHUPOBAHMH OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEILHOMN
NEeSITeIbHOCTH OOYYaIoIUXCsA 10 OCBOSHHIO COJCpXKaHHs OMOJIOTHYECKOro OOpa3oBaHHs Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYuebusiit npeamer «buonorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHUsI 3aBEpILIACT
Ouosornueckoe 00pa3oBaHUE B MIKOJE M OPUEHTUPOBAH HA PACIIMPEHUE W yriyOJeHUuEe 3HaHUN
o0OyJaromuxcst O JKMBOH TPUpPOJAE, OCHOBAX MOJEKYISIPHOW M KIETOYHOH Oumojoruw,
SMOpPHOJIOTUHU U OMOJIOTUU Pa3BUTHUS, TE€HETUKU, CEJEKIMH, OMOTEXHOJIOTUH, HBOJIOLHUOHHOIO
YUEHUS U IKOJIOTHH.

Nzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHUEHTHPOBAHO Ha
HOJATOTOBKY OOYYaromUXcs K TOCIEIYIONIeMy MOJYYeHHI0 OMOJOrMYecKoro oOpa3oBaHUs B
By3axX M OpraHM3alusaX CpeAHero npodeccruoHanbHOro oopasoBanusa. OCHOBY €ro COAEp>KaHUs
COCTaBJIIET CHUCTEMa OHMOJOTMYECKUX 3HAHMN, MOJYYCHHBIX IMPH H3YYCHHH OOYYaIOUMMHCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKMX pa3AesioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3zoBanus, B 10—11 xinaccax 3TH 3HaHMA MOJYy4YarOT pa3BUTHE. Tak, pacIIMPEHBI U YTIyOJIeHbI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, >KMBOTHBIX, rpubax, OaKTepusix, OpraHu3Me 4YelloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, OIMOJHHUTEIBHO BKJIIOUYEHBl OHOJOIMYECKHE CBEACHUS
MPUKIAHOTO M TOMCKOBOTO XapakTepa, KOTOPhIE MOKHO HCIOJIb30BAaTh KaK OPUEHTHUPHI IS
nocienyoomero Beidopa mnpogpeccuu. BosmoxkHa Takke MHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOJTYYEHHBIMU 00YyYaIOIKUMUCS MTPU U3YUYEHUU (PU3UKU, XUMHH,
reorpauu 1 MaTeMaTHKH.



CrpykTypa mnporpammbl 1o y4deOHOMy mpeamery "buornorus" oTpakaer CHCTEMHO-
YPOBHEBBIM M SBOIIONUOHHBIN MOAXOABI K U3ydeHHIo Ouonioruu. CorjacHO UM, H3y4aroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IJISl )KUBBIX CHCTEM Pa3HOI'O YPOBHS OpraHU3allHH,
SBOJIIOIIMM OPraHMYECKOTO MHpa Ha 3emile, COXpaHEHHUs OHOJOTHYEeCKOro pa3HooOpasus
wianeTsl. Tak, B 10 Kkiacce M3ydaroTCsi OCHOBBI MOJICKYJISIDHOM M KJIETOYHOH OMOJIOTHH,
SMOPHOJIOTMH U OMOJIOTHM Pa3BUTHUS, TEHETUKU U CENEKLIUU, OMOTEXHOJIOTUN U CUHTETUYECKOM
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HaHUS OOydYalomuXcs MO OOTaHWKE, 300JOTHH, aHATOMHH,
dbusnonornn venoBeka. B 11 kiacce M3y4aroTcsi 3BOJIIOIMOHHOE yY€HHE, OCHOBBI 3KOJIOTHH U
yueHue o 6uocdepe.

Vuebnblii mnpeamer «buomorus» Tpu3BaH O00ECIICYUTh OCBOCHUE OOYYaIOIIUMHUCS
OMOJIOTUYECKUX TEOpH M 3aKOHOB, HJAEH, NPUHIMIIOB W TMPaBHJ, JIEKALMX B OCHOBE
COBPEMEHHOUN E€CTECTBEHHO-HAyYHON KAapTHHBI MHUpa, 3HAHWA O CTPOCHHH, MHOTOOOpa3uu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALNU, OMOIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIECOBAHHUSIX B OWOJIOTUH, MPUKIATHBIX aCHEeKTax
Ouonornyeckux 3HaHuil. [ pa3BUTHS U MOAJEpkKAaHUSA MHTEpeca O0y4aromMXcs K OMOJIOTHH
HapsIly CO 3HAYUTENIBbHBIM 00bEMOM TEOPETUUYECKOT0 MaTepuasa B COJEp:KaHUU MPOTrpaMMbl 1O
OMOJIOTUHN TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAHOBIICHUS W PAa3BUTHUS TOW WM WHOMU
oOnacTu OMOJNOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEM.

[lenb u3yuenus: yue6Horo npeamera «buonorus» Ha yrnyOa€HHOM YpOBHE — OBIIAJEHUE
00y4aromuMHUCs 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OPraHM3allUU >KUBBIX CHCTEM
pPa3HOTO paHra U NpuoOpeTeHrne YMEHUN HCIOIb30BaTh ATH 3HAHUS B (OPMUPOBAHUU MHTEpECa
K onpeaenéHHoil o01acTu mpodecCHOHANBHON NEATEIhbHOCTH, CBSI3aHHONW ¢ OMONOTHEH, Wi K
BBIOOPY Y4EOHOTO 3aBEICHUS JIJISl TPOIOJDKEHUS OMOJIOTMYECKOTO 00pa30BaHuUsI.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonmorus» Ha yriayOnéHHOM ypoBHE
o0ecrieunBaeTcs pelieHrueM CIeAYyoIuX 3a1ay:

OCBOGHHE OOYYAaOIIMMHCS CHCTEMBl OMOJOTMYECKMX 3HAaHW: 00  OCHOBHBIX
OMOJOTUYECKUX TEOPHSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TMpaBHIIaX,
COCTaBIJIIIOLINX  COBPEMEHHYIO €CTECTBEHHO-HAY4YHYI0 KapTHUHY MHpa; O CTPOCHHH,
MHOTO00pa3uu U OCOOCHHOCTSX OMOJIOTHYECKUX CHUCTEeM (KJIETKa, OPTaHW3M, TOMYJISIUs, BUJ,
O6uoreoneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPHITHSIX W COBPEMEHHBIX HCCIICAOBAHUIX B
OHMOJIOTHH,

O3HaKOMJICHHE  OOyyalommxcsi C  METOJAaMU  [O3HAHMUA  JKUBOW  NPHUPOJBL:
UCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMYECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOM OHOIoruu,
SMOPHOJIOTUN ¥ OMOJIOTUU PAa3BUTHUS, TCHETUKU M CEJIEKIIMH, OMOTEXHOJIIOTUU U CHHTETHYECKOM
OMOJOTUM, TAJICOHTOJOTHH, OSKOJOTHH); METOJAaMH  CaMOCTOSITEIbBHOTO  MPOBEIEHUs
OMOJIOTUYECKUX HCCIeOBaHUI B JjabopaTopud W B mpupoae (HaONIOJCHUE, W3MEpEHHE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBIIaJicHuE OOYYaIOMIMMUCS YMEHHUSIMH: CaMOCTOATENBbHO HAXOAWTh, aHAJIM3UPOBATH U
UCIIOJIb30BaTh OMOJIOTUYECKYI0 HH(POPMAIINIO; TOJIb30BATHCS OMOJOTHYECKONH TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIUBAaThb CBS3b MEXIY pa3BUTHEM OHOJIOTMH M COLMAIBHO-
SKOHOMHMYECKUMH U SKOJIOTMYECKMMH MpoOJieMaMU YelIOBEYECTBA; OLEHUBATH IOCIEICTBUS
CBOCH [EATENPHOCTH 110 OTHOIIGHUIO K OKpYXalolleil NpupogHOW cpene, COOCTBEHHOMY
3I0POBBI0O W 3J0POBBIO  OKPYXKAIOUIMX JIOeH; OOOCHOBBIBaTH M COOJIOJATH  MeEphI
npopMIaKTUKN WHPEKIUOHHBIX 3a00J€BaHUH, TpaBWia MOBEICHHUS B MPUPOJE M OOeCTIeYeHUs
0€30MacHOCTH COOCTBEHHOM >KM3HENEATEIbHOCTH B YPE3BBIYAWHBIX CUTYALUSAX MPUPOTHOTO U
TEXHOTEHHOT'O XapaKkTepa; XapaKTepu30BaThb COBPEMEHHBbIC HAy4YHBIE OTKPBITHUS B O0JIACTH
OMOJIOTHH,

pa3BuTHe y 0Oy4YarOMIMXCsl MHTEUIEKTYalbHBIX U TBOPYECKHX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHUSIMH M COBPEMEHHBIMU HCCJIEIOBAaHUSMU B OHOJIOTHH,
pemaemMpIMi €10 Mpo0JieMaMH, METOJIOJIOTHEH OMOJIOTMYECKOTO HCCIICAOBAHMS, MPOBEICHHS



OKCMIEPUMEHTATBHBIX HCCICIOBAHUM, pEIICHUS OWONOTHYECKUX 3a7ad, MOJCTUPOBAHUS
OMOJIOTHYECKUX 0OBEKTOB M TIPOIIECCOB;

BOCIIUTaHHUE y O0YyYarONIUXCs IIEHHOCTHOTO OTHOIICHUS K JKUBOW MPUPOAE B IIEJIOM U K
OTIENbHBIM €€ 00beKTaM U SBJICHUSM; (OpMHpPOBAHHE SKOJIOTHYECKOM, TE€HEeTHYEeCKON
IPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHS B TPUPOJIC; WHTETPAIMM €CTECTBEHHO-HAYUHBIX
3HAHWH;

nproOpeTeHne 00YJAOIIMMHICS KOMIIETEHTHOCTH B PAIlMOHAILHOM MPHUPOAONOIBE30BAHUN
(cobmroneHne TpaBUJl TOBEACHUS B TPUPOJIC, OXPaHbl BHUIOB, HIKOCHUCTEM, Oumocdepsl),
COXpPAaHEHHH COOCTBEHHOTO 3/I0OPOBBS M 3JIOPOBBS OKPYKAIOMIUX JIOACH (COONIONECHUS Mep
npouIaKTUKK  3a00JieBaHMM,  oOecrieueHre  O€30MacHOCTH  JKU3HENEATCIIbHOCTH B
Ype3BBIYANHBIX CUTYAIUAX MPUPOJTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHHI B TIOBCETHEBHOM JKU3HU;

CO3MaHME YCIOBUH 11 OCO3HAHHOTO BHIOOpPa OOYYAOIIUMHUCA WHIUBUAYATBHON
00pa3oBaTeNbHOW TPAEGKTOPUH, CIOCOOCTBYIOMICH TMOCIEAyomeMy MpodhecCHOHATLHOMY
CaMOOMPE/ICIICHUIO, B COOTBETCTBUU C WHIWBHUIYaTbHBIMH HHTEPECAMH U MOTPEOHOCTIMHU
peruoHa.

OOmiee 4YucinO YacoB, OTBEJCHHBIX HAa M3Y4YeHHE OHOJOTMHM Ha YIIyOJIEHHOM YpPOBHE
cpenHero obmiero oOpasoBanms, coctaBisier 204 gaca: B 10 kmacce — 102 gaca (3 waca B
Hezneno), B 11 kmacce — 102 yaca (3 yaca B Hef1elo).

OTrb6op opraHu3alMOHHBIX  (OPM, METOJOB H  CPEACTB O0Oy4deHUs  OHOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHEHU(PUKU €0 COJEp)KaHUS M HANpPaBIEHHOCTH HA MPOAODKECHUE
OMOJIOTMYECKOTO 00pa30oBaHUs B OPTraHM3AIUAX CPEIHEro MPOPECCHOHATHPHOTO M BBICIIETO
o0Opa3oBaHusl.

OO0s3aTeNbHBIM YCIIOBHEM TIPH OOYYEHHH OHWOJIOTUM Ha YTIIYOJIEHHOM YPOBHE SIBIISCTCS
IpoBEeEHUE JIAOOPATOPHBIX M MpakTHUecKux pabor. Takxke ydacTHe OOydaroUMxcs B
BBIMIOJTHEHUH  TPOEKTHBIX U y4eOHO-HCCIIEJOBATEIbCKUX  PabOT, TeMaTHKa KOTOPBIX
OTIpE/ICNISICTCS yYUTENIeM Ha OCHOBE HMEIOIIMXCS MaTepUaTbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX MPUPOIHBIX YCIOBUH.



COJEP)KXAHUE OBYYEHUSA

10 KJIACC

CopepxaHue  IPOrpaMMBbl,  BBIIEIEHHOE KYPCUBOM, HE  BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Ouosiorus — KOMIUIEKCHasi Hayka. Kpatkast uctopusi pa3BUTHSI OMOJIOTHH.
buonorndeckre Hayku W H3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTAlIbHBIC, MPUKIAJHBIE U
MOMCKOBBIE HAYYHBIE HCCIIEIOBAHUS B OMOJIOTHH.

3nauenue Ouosnornu B (HOPMHUPOBAHWH COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTHUHBI
mupa. Ilpodeccun, cBs3anHbIe ¢ Ouonoruei. 3HaUueHHEe OWOJOTHM B  MPAKTHYECKOU
NEATEIIbHOCTH YEJIOBEKA: MEAMIMHE, CEJIbCKOM XO34HMCTBE, IPOMBILUIEHHOCTH, OXpaHe
MIPUPOJBI.

JdemMoHcTpanuu

Hoptpetsr: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Mengens, B. W. Bepunanckuii, WM. II. IlaBnos, M. W. MeunukoB, H. W. Basuios, H.
B. Tumodees-Pecorcknii, [[x. Yorcon, ®@. Kpuxk, /I. K. benses.

Tabnuier u cxembl: «CBA3b OMOJOTUU C APYTUMH HayKaMm», «CrucremMa OMOIOrHYecKux
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHE

XKusble cucteMbl Kak mpeaMeT u3ydeHust Onosnoruu. CBONCTBA )KUBBIX CHCTEM: €JUHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTb U ILEJOCTHOCTb, CIIOKHOCTh U  YHOPSJOYEHHOCTH
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTaHM3allUs, CaMOBOCIPOM3BEIECHUE, Pa3apakKMMOCTh,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3alii >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBI,
OpraHU3MEHHBIN, MOMYJISIUHOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOreOICHOTHYCCKUIA),
o6uoctepnsiit. [Iponeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE MPU3HAKH >KUBOTO.
Kuznep kak hopma cymecTBoBaHUs MaTepuu. Hayku, W3ydaromniue »KUBbIE CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpPraHHU3aLUN.

N3ydenne kuBBIX cucTeM. Metoapl Ouonornueckoil Hayku. HaOmronenue, u3aMepeHue,
JKCHEPUMEHT, CHCTeMaTh3auus, MeraaHanu3. [loHsTme O 3aBUCHMMONM U  HE3aBUCUMOM
nepemeHHoil. IDmanupoBanue skcnepumenta. [locraHoBka u mposepka rumore3. Hynesas
runore3a. [lonstue BeIOOPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6nonorndyeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTHU TOJYUEHHBIX pe3yibTaToB. [IpUUMHBI MCKaKEHUS! PE3yIbTAaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

TaGauiel 1 cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «bBHOJOTMYECKUE CHUCTEMBI»,
«CBoiicTBa )XKMBOW MaTepun», «YpOBHU OpraHu3alliu KUBOM NpUpoab, «CTpoeHne KUBOTHON
KiIeTkn», «TkaHu  KUBOTHBIX», «CHCTEMBI  OpraHOB  YEJIOBEYECKOr0  OpraHu3May,
«buoreonenos», «buocdepay, «MeToabl U3ydeHUs KUBOH PUPOIBD».

ObopynoBanue: 1abopaTtopHOe  OOOpyAOBaHWE JUIA  NPOBEACHUS  HAONIOACHUH,
U3MEPEHUM, DKCIIEPUMEHTOB.

IIpakTuyeckasi padora «/crnoap30BaHNe PA3NTMYHBIX METOJOB NPU HU3YYEHUH JKHUBBIX
CUCTEM.

Tema 3. Brnosnorus KjieTku

Krnerka — cTpykTypHO-QyHKIIMOHANbHAS €IMHUIA KUBOTO. MICTOpHs OTKPBITUS KIIETKH.
Paboter P.I'yka, A.JleBenryka. Knerounas teopust (T.LlBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPHH.

Metoabl MOJEKYISIPHOM M KJIETOYHOM OMONOTHMH: MHKPOCKOMNHUSA, Xpomarorpadus,
anekTpodope3, METOJ  MEUEHBIX aroMoB, auddepeHnuanbHoe MeHTpUudyrupoBaHue,



KyJIbTUBUPOBaHUE KIJIETOK. M3yuenue @uxcuposanmvix K1emox. OneKTpoHHas
MUKpockonus. Kongokanvruas mukpockonus. BumanvHoe (npudicusHenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Moptpetst: P. I'yk, A. Jleenryk, T. [lIBann, M. lIneliaen, P. Bupxos, K. M. bap.

Tabnuuer u cxembl: «CBETOBOH MHUKPOCKOIM», «DJIEKTPOHHBIM MHUKpOCKOI», «McTopust
Pa3BUTHUSA METOJOB MUKPOCKOIIUI».

OO6opyioBaHME: CBETOBOM MHKPOCKOII, MUKPOIIPENapaThl PAaCTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KJIETOK.

IpakTnuyeckas padora «/3ydeHrne MeETONOB KIETOYHOH Ouojoruu (xpomarorpadus,
anektpodopes, nuddeperimanpHoe nenTpudyruposanne, [T1IP)».

Tema 4. Xumudeckasi OpraHu3anus KJIeTKH

XHUMHUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Boja u e€ posb
KaK pacTBOPUTENS, peareHTa, y4yacTHE€ B CTPYKTYPHUPOBAaHUM KIIETKH, TEIIOPETYJISALHUN.
MunepasnbHbIe BellecTBa KJIETKH, UX Onosiornyeckas posib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KieTkU. bronornueckue nonuMepsl. benkn. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoil Moiekynbl. [lepBuunasi cTpykTypa Oenka, MenTHIHAs
CBsi3b. BTopuuHnas, TperuyHas, 4eTBEpTUYHAs CTPYKTyphl. JleHarypauus. CBoiicTBa O€IKOB.
Knaccudukanms 6enkoB. bruonornueckue GpyHKimu 6enkoB. [lpuonui.

VYraeBoasl. MoHOCaxapubl, JUCAXapUabl, OJUrocaxapuabl W monucaxapuisl. OOmumid
IUIaH CTpOeHuss U (U3MKO-XMMHMYECKHUE CBOICTBa yrieBoaoB. buonoruueckue GyHKIUN
YIJIEBOJIOB.

Jlummuaer.  TuapodunsHO-THApOdOOHBIE  cBoiicTBa.  Knaccudukamuss — JTHMHIOB.
Tpurnunepunasl, pochoaunuabl, BOCKH, cTepoubl. bruonornueckue ¢pyHkimu tunuaoB. Oomme
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxkneunoseie kucnotel. JJHK u PHK. Ctpoenue HykiaenHOBBIX KUCIOT. HyKieoTu b
[punuun kommuiementapaoctu. IIpaBmio Yapragda. Crpykrypa JAHK — nBoiinas crupaib.
Mecrtonaxoxaenue u ononorndeckue Gynkuu JJTHK. Bunsr PHK. ®ynknun PHK B kieTke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. buonorunueckue
byakuun  AT®. BoccraHoBleHHBIE TEPEHOCUMKH, UX (GYHKIUM B  KJIETKe. [pyeue
HyKIeo3uompugocgamol (HT®). CexBeHUpOBaHHE JIHK. Memoout 2eHOMUKU,
MPAHCKPURTNOMUKU, NPOMEOMUKU.

CrpykrypHast Ouosiorusi: OMOXUMHUYECKHE U OMO(DU3MUECKHUE WCCIIECIOBAaHUSI COCTaBa U
IIPOCTPAHCTBEHHON  CTPYKTYphl Ouomonekyi. Mooderuposanue cmpykmypvl U (QYHKYui
Ouomonexyn u ux komniekcos. Komnvromepnwiii ouzatin u opeanudeckuii cunmes OUOMONIEKYI U
UX HENnPUPOOHBIX AHATI0208.

JdemMoHcTpanuu

[optpetst: JI. TTonunr, Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, @. Caurep,
C. [Ipy3unep.

J[luarpammsbl: «PacripeneneHne XUMUYECKHX JJIEMEHTOB B HEXHUBOU  IPUPOAE»,
«PacrnipeniesieHue XUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAED.

Tabauibl 1 cxembl: «llepuonnyeckas Tabaua XUMHUYECKUX 3JEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOJABI», «BemectBa B cocTaBe OpraHuzMoB», «CTpOeHHE MOJEKYIbl Oenkay,
«CTpyKTyphl OETKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYJI YIJIEBOJIOB», «CTpoeHHE MOJIEKYJ
aununoBy», «HykienHoBble KUCTOTHIY, «CTpoeHHE MOJIEKYIbl ATD».

OObopynoBanue: XUMHYECKast TOCy/1a 1 000pyI0BaHNE.

JlaGopaTopnasi padora «OOHapykeHre OEIKOB € TTOMOIIbIO KAUeCTBEHHBIX PEAKLIUII».

JlabopaTopHas pabdora «/ccieqoBanre HyKIEHHOBBIX KUCIIOT, BBIICICHHBIX U3 KIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKHU



Tunbel KIETOK: dyKapuoTHdecKkas M mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATbHBIC
00pa3oBaHMs KJIETKH.

CrtpoeHue mMpOKApHOTHYECKOW KieTku. Kieroynas cTeHka OakTepuii U apXeid.
OcoOeHHOCTH CTpOEHUS TeTepOTPOPHON M aBTOTPO(DHON MPOKAPUOTHUECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKAPUOTHUECKOU KieTku. [lma3maTudeckas MmemOpana
(mnazmanemma). CTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCHOpPT —BemecTB 4epe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obnmeruénnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIM aKTUBHBIA TpaHcnopt). [lomynponunaemocts mMemOpanbl. PabGora
HaTPUI-KATUEBOTO HAacoca. JDHIOIMTO3: MTUHOIIUTO3, (GaronuTos. Dk30uuTo3. Kinerounas crenka.
CrpykTypa 1 GyHKIIMH KJIETOYHOM CTEHKH pacTeHuil, rpuOoB.

[urommazma. [utozons. Llutockener. JIBukeHne nuToruiazMbl. OpraHouabl KIETKH.
OnHoMeMOpaHHBIE OpraHOUBI KIETKHU: dHAomnazMatudeckas ceth (JIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpoeHHe U (yHKUIUHU. B3auMocBsA3b OJHOMEMOpPAHHBIX OPraHOUIOB KJIETKH.
CrpoeHne TpaHYIApHOTO peTuKynyma. Mexanusm Hanpasnenus 6eikog 6 OIIIC. Cunres
pactBopuMbIX ~ OenkoB. CuHHTE3  KJIETOUYHBIX  MeMmOpaH. [maakuii  (arpaHyJsIpHBIN)
SHJIOIIIA3MaTHYeCKUi peTukynyMm. CekpetopHas ¢yHkius anmaparta [ ombmxu. Moougpurkayus
benxos 6 annapame I onvooucu. Copmuposxa benxos 6 annapame I 01v0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kieTok. Kierounsii cok. Typrop.

[TonryaBTOHOMHBIE OpPraHOWABl KIJIETKH: MHUTOXOHIPHH, TUIACTUABL. [Ipoucxodcoenue
mumoxouopuui u niacmud. Cumobuocenes (K.C. Mepexcxosckuu, JI. Mapeynuc). CtpoeHue u
GyHKIMM MUTOXOHIApUA U miacTuiA. [lepBuuHble, BTOpPUYHBIE M CIOXKHBIE IJIACTHJIbI
(OTOCUHTE3UPYIONINX JYKAPUOT. XIIOPOIUIACTHI, XPOMOIUIACTHI, JICWKOIJIACTH  BBICIIMX
pacTeHuM.

HememOpanusie opranouisl kiaetku CTpoeHne U pyHKIIMH HeMeMOpaHHBIX OPraHOUIOB
KJIETKH. PuGocomsl. Ilpomesicymounvie  unamernmei. MukpodunaMeHTbl. AKmuHosbie
Mukpogunamenmsi.  MpILICUHbIE  KICTKH. AKMUHOBble ~ KOMNOHEHMbl — HEeMbIULEUHbIX
knemok. Mukpotpy6ouku. Knerounsrii nenTp. CTpoeHHE W JBHKEHHE KI'YTUKOB M PECHUYEK.
MuxkpotpyOouku nuroriasmsl. Llentpuons. benku, accoyuuposannvle ¢ MUuKpoguiameHmamu u
muxpompyboukamu. Momopmvie benku.

SAnpo. Obonouka siapa, XpOMATHH, KapHoIIa3Ma, SIPBIIIKA, UX CTPOCHUE U (DYHKIUH.
Snepubiii 0enKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
sape. Jyxpomamun u 2emepoxpomamun. benku XpoMmaTuHa — TUCTOHBL. /Junamuka s0epHouU
060n104KU 8 Mumose. foepHuiii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTENbHAsT  XapaKTEPUCTHKA  KIETOK  3YKApUOT
(pacTUTETBHOM, )KUBOTHOM, TPUOHOI).

JdemMoHcTpanuu

IMoptpeTtst: K.C. MepexkoBckuit, JI. Maprymnuc.

Tabmuuel u cxembl: «CTpoeHHE SYKAPHUOTHYECKOH KieTKu», «CTpoeHHe KHUBOTHOU
KJIeTKW», «CTpOEHHE paCTUTEIBHON KIETKN», «CTpoeHrne MUTOXOHIpUN», «SAapoy, «Ctpoenue
MPOKAPUOTUYECKON KIIETKH.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPONpENnaparbl PacTUTEIbHBIX, KHUBOTHBIX
KJIETOK, MUKpPOTIpenapaThl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHas padora «/3ydyeHne CTpOCHUS KIETOK Pa3IuYHbIX OPraHU3MOBY.

IpakTuueckas padora «3ydeHne CBONCTB KJICTOYHONH MEMOpPaHBD».

JlabopaTopHas pa6ora «/ccnenoBanue miasmMoan3a U ACIUIa3MOIN3a B PACTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckasi padora «/3yueHue ABUKEHUS HUTOIIA3MbI B PACTUTENIBHBIX KIETKAX.

Tema 6. O0MeH BellecTB M NpeBpallleHHe JHEPTHH B KJIeTKe



AccUMUIISIIS ¥ TUCCUMUJISIITUS — JIBE CTOPOHBI MeTa0onu3Ma. Turbsl 0OMeHa BEIIeCTB:
aBTOTpO(HBIN ©  reTepoTpodHBIM. YUacThe KHCIOpoJa B  OOMEHHBIX  IpoIleccax.
Ounepreruyeckoe obecrieueHne kieTku: mnpeBpaiieHue AT® B 0OMEHHBIX Mpoleccax.
depMEHTATUBHBIN XapakTep peakiuil KJIeTOYHoro Mmeradonm3ma. DepMeHTHI, WX CTPOCHHE,
cBoiicTBa W MexaHu3M peiictBus. Kodepmentol. OTimuus (EpMEHTOB OT HEOPraHUYECKHX
KaTajau3aTopoB.  benku-akTUBaTOphl U OEIKU-MHTUOUTOPHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMH OT Pa3InYHbIX (PAKTOPOB.

[lepBuuHBIII CMHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCHUHTE3. AHOKCUSeHHbIU U
oKcucennvlli  pomocunmes y  6axkmepui. Ceéemocobuparowue nueMeHmsl U NUSMEHMbl
peaxyuonHozo yenmpa. Ponpb xmopomiactoB B mporecce GotocunTe3a. CBeToBas U TEMHOBas
dazel. @omoovixanue, Cs., C+ u CAM-munvt ¢pomocunmesa. TIpomyKTUBHOCTH (HOTOCHHTE3A.
Bnusiaue pa3nuunbix GpakTopoB Ha CKOPOCTh (POTOCHHTE3A. 3HaUeHHEe (DOTOCHHTE3A.

XemocuHTe3.  Pa3sHooOpazue  OpraHW3MOB-XEMOCHHTETHKOB:  HUTPUPUIUPYIOIIHE
OakTepuu, xeye300akTepun, cepoOaKTepHur, BOJOPOAHBIC OaKTepru. 3HAYCHHE XEMOCHHTE3A.

Anas’poOHbIe opranu3mbl. Bunel 6poskenus. [IpoaykTsl OpoXKeHHsS U MX HCIIOIb30BaHHE
YEITOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHl OHMOTEXHOJOTHH W BO3OYIUTEIH
00J1e3HEH.

AdpoOHBIE OpPTaHW3MBI. JTamnbl dHEpPreTudeckoro oomeHa. [loAroTOBUTENBHBIN STaIl.
['mukonu3 — 6eCKUCIOPOIHOE PACIIEINICHUE TIIFOKO3bI.

buonoruueckoe okucieHue, UiM KJIETOUYHOE JbIxaHue. Poinb MUTOXOHAPHI B Mpolieccax
OMOJIOTUYECKOTO OKHCJICHHUS. Huknudeckue peaKIuu. OxucnuTeNnbHOe
dbochopunupoBanue. Suepeus memopannozo epaouenma npomonos. Cunmes ATD@: paboma
npomonHou AT@-cunmasel. [IpeumyiecTBa a’poOHOTO MyTH OOMEHa BEHIECTB MeEpen
aHa’poOHBIM. D(HPEKTUBHOCTH SFHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Moptpetst: JIx. [Tpuctiun, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmunbl 1 cxembl: «POTOCHHTE3», «IHEpreTudeckuii oOMen», «buocuHTe3 Oenkay,
«Ctpoenue GepMeHTa», «XEMOCHHTE3Y.

O6opyaoBaHKe: CBETOBOM MHKPOCKOI, 000pYyI0BaHUE JIJIsl IPUTOTOBJICHUS MMOCTOSHHBIX
¥ BPEMEHHBIX MUKPOTIPENapaToB.

JlabopaTopHasi padora «/I3yueHue KaTaqTUTUUYECKOW aKTHUBHOCTH (epMeHTOB (Ha
MpUMepe aMHJIA3bl WIIA KaTaaas3bl)y.

JlabopaTopuasi pa6ora «/3yueHue (epMEHTATUBHOIO pacUICIUICHUS TMEepOKCUaa
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnasi padora «CpaBHeHue Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopuas padora «CpaBHEHHE POLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HaciencrBeHHasi uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuuHoro cuntesa. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MAaTPUUHOTO
cuHTe3a. Peanmmsamms HacneAcTBeHHON wWH(popManuu. ['€HEeTHMYeCKH KOJ, €ro CBOWCTBA.
Tpanckpunuus — Matpuunblii cunTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMKM: KOMIIEMEHTAPHOCTb,
AHTUNAPAJUIEIBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoti
kremxke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue tpancnopTHeix PHK B OnocunTesze Oenka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucnot. Ponb pubocom B GnocuHTe3e Oemka.

Cospemennvie npeocmasnenusi 0 cmpoenuu cenog. OpraHuzaius reHomMa y IpoKapuoT u
JYKapHOT. Perynsiusi akTUBHOCTH TE€HOB Yy mpokapuor. [wumore3a omepona (P.Kakoo,
K. MaHno). Monekynsapuvle mexanusmvl 3Kcnpeccuu 2emog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomul 2eHog. Perynsaius 0OMEHHBIX IPOLECCOB B KiIeTKe. KieTouHslil romeocTas.



Bupychl — HeknieTouHble (POPMBI KU3HU M OONMUTAaTHBIE apa3uThl. CTPOSHUE MPOCTHIX H
CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennviti yuxn JHK-cooepocawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycuble 3a0oneBaHusl uenoBeKa, JKUBOTHBIX, pacrenuii. CIIMIA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

buoungopmamuxa:  uumeepayus u  amanuz  6orvwux  maccusog  («bigdatay)
CMPYKMYpHuIX — Ouonocuyeckux  oaumvix. Hanomexnonocuu 6  oOuonocuu u  meouyuHe.
IIpoecpammupyemvie pynkyuu 6enxos. Cnocobsbt 00cmasKu 1eKapcma.

JdemoHcTpaumnu

Hoptpetsl: H. K. Konsuos, J. U. iBanoBckui.

Tabmuubl ~ u  cxembl: «kbuocunTes Oenkay, «l'eHeTHdyeckuid kom», «Bupyce»,
«baxrepuodaru».

IIpakTuyeckasi padora «Co3nanue MOJEIN BUPYCA».

Tema 8. ’/Ku3HeHHBbIN UK KJIETKH

Knerounsnii nukm, ero mepwonabl u perymsmus. Matepdaza m muto3. OcoOeHHOCTH
MpoIeccoB, mpoTekaromux B uHTepdase. [loaroroka kietku k aenenuto. [IpecuHTeTHUeCKUit
(MOCTMHUTOTUYECKHIA), CHUHTETHMUYECKHH W TOCTCHHTETUYECKUM (MPEMUTOTHUYCCKUN) TEPUOIBI
UHTEpQa3bl.

Marpuunsiii  cunte3 JHK — permkanms.  [lpunmuner  perumkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAUIENBbHOCTh. MexaHu3m
pemmkammn - JIHK.  Xpomocomsl. Ctpoenue xpomocom. Temomepsl u  Tenomepasa.
XpOMOCOMHBIM HA0Op KJIETKH — KapUOTHUM. JIMIUIOMAHBIA U TaruioNIHBIA HAOOPBl XPOMOCOM.
["'omosiornynbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne xnetku — muto3. CTaguu MUTO3a U MPOUCXOMASIIME B HUX MPOIECCHL. THIIbI
muto3a. Kapuoknnes n nutoknHes. buonornueckoe 3Ha4eHUE MUTO3A.

Perynsmusi MHUTOTHYECKOTO IMKJIA KIETKU. [Iporpammmupyemasi KiieTouHasi TUOEIb —
arnonTo3.

Knerounoe s1po, XpoMOCOMBI, (DyHKIIMOHAJIbHAs TeHOMUKA. Mexanusmvl nponugepayuu,
ougppepenyuposxu, cmapernus u eubenu kiemox. «L{ugpposas xnemrka» — ououngopmamuuecxue
Mooenu QYHKYUOHUPOBAHUSA KIIEeMKU.

JdemoHcTpaumnu

Tabnuiel U cxeMbl: «OKU3HEHHBIN MUK KIETKW», «Muto3», «CTpOoCHHE XPOMOCOMY,
«Pemmukanms JJHK».

O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MUKpompenaparsl: «MuTo3 B KJI€TKaxX KOpPEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENIAPATAX .

JlabopaTopHasi pa6ora «Habnionenue Muto3a B KiIeTKax KOHYMKa KOpellka Jyka (Ha
TOTOBBIX MUKPOIMpENapaTax ).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3MoB. OJHOKJIETOYHBIC, KOJOHHUAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OC0OEHHOCTH CTPOEHUS M KUZHEIEATSTLHOCTH OJHOKJIETOYHBIX OpraHn3MoB. bakTepuu,
apxeu, OJIHOKJIETOYHBIC TPUOBI, OJHOKJIETOYHBIE BOJIOPOCIH, IPYrHe MPOTUCTHL. KonoHnampHbIe
OpTraHU3MBbI.

B3anmocCBA3b YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, Opranbl U CUCTEMBI OPTaHOB.
OpranusM Kak enuHoe menoe. ['omeocras.



Txanu pacrenmit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBareibHas, IOKPOBHA,
IPOBOJIAIIAsA, OCHOBHAsA, MexaHudeckas. OCOOEHHOCTU CTPOEHUs, QYHKIHMH U PACHOJIOKECHUS
TKaHE! B OpraHax pacTCHUM.

Tkanm OKMBOTHBIX M 4eJIOBeKa. THIBI JKMBOTHBIX TKaHEH: DSIMTEIUANIBHASA,
COCMHUTENbHAs, MBbIIeuHas, HepBHAs. OCOOCHHOCTH CTPOEHUs, (QDYHKIMHA M PACIOIOKEHHS
TKAaHEW B OpraHax »KMBOTHBIX U Y€JIOBEKa.

Opranbl. BereratuBHble M T'€HEpaTUBHbIE oOpraHbl pacTeHUi. OpraHbl U CUCTEMBI
OpraHoB XMBOTHBIX U 4YesoBeKa. DyHKIIMK OpPraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTsl OAHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIil 1 BHYTpeHHMI ckeneT. CTpOeHUEe U TUIbI COSTMHEHUS
KOCTEH.

JIBU>KeHHe OpraHu3MoB. JIBMXKEHHME OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMJHOE,
KI'YTUKOBOE, DPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX pPACTEHMI: TPONU3MbI M HACTHH.
JIBM>KeHNEe MHOTOKJIETOUHBIX KMBOTHBIX U YeJIOBEKa: MbllleuHas cuctema. Pednekc. CkeneTHble
MBIIIIBI U UX paboTa.

IIntanue opranusmos. llornomenne Boabl, YIIIEKMCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KMBOTHBIX. BHYTpPUIOJIOCTHOE M BHYTPUKIETOYHOE MHUIIEBapeHUE.
[InTanne NMO3BOHOYHBIX XMBOTHBIX. OTHENbl NMUIICBAPUTENBHOrO TpakrTa. [InmeBapurenbHble
xeinessl. [InmeBapuTenbHas cucTemMa 4esloBeKa.

Jlpixanue opraHu3moB. Jlpixanue pacteHuil. [[pixanue kuBOTHBIX. Juddy3us razom
yepe3 MOBEPXHOCTh KieTkh. KokHoe npixanue. JlpixaTenbHas MOBepXHOCTh. JKabepHoe u
N€rovyHoOe JAbIXxaHWe. JIpIXxaHWe NO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLMOHHOE
YCIIO’)KHEHUE CTPOEHUsl JETKUX IMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHas cHCTEMa 4YEJIOBEKA.
MexaHn3M BEHTHIIUUY JIETKUX Y ITHUL U MICKONUTAOMUX. Perymnsmnus neixanus. JlpixareiabHbie
00BEMBL.

TpaHcriopT BEHIECTB y OpPraHM3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHuiu. TpaHcmopT
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uejoBeka. Cepane, KpOBEHOCHBIE cocyabl M KpoBb. Kpyrn
KPOBOOOpAIIEHUsI.  DBOJIOLMOHHBIE  YCIOXHEHHUS  CTPOCHHMS  KPOBEHOCHOM  CHCTEMBI
IIO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e perynsnus.

Beinenenne y opraHuzMoB. Beigenenue y pacreHuil. BeineneHue 'y  KUBOTHBIX.
CoxkparutenbHble Bakyoiau. Opranbsl BblieneHus. DuubTpanus, cekpeuus U oOpaTHoe
BCACchIBaHME KAaK MEXaHU3MbI PabOThl OPraHoB BhIAeNeHHs. CBSA3b MOJOCTH TeNa ¢ KPOBEHOCHOU
U BBIICIUTENBHON CHCTEMaMH. BpInenacHHe y MO3BOHOYHBIX >KMBOTHBIX M 4eioBeka. lloukn.
Crpoenue u ¢pyHKkunoHupoBanue HeppoHa. O6pazoBaHNe MOYH Y YEIIOBEKa.

3ammTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Crmopel OakTepuil u
LUCTBI MPOCTEUIINX. 3alIUTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. Cpeactsa naccuBHOM u
XUMHUYECKOH 3aIUThl. OUTOHITUIBI.

3amuTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX ©pOM3BOAHBIE. 3aliuTa
opranu3ma oOT OosiesHell. MmMmyHHas cucrema denmoBeka. KIeTOUHBI W TyMOpaJIbHBIN
UMMYHHUTET. BpoxIEHHBII 1 proOpeTEHHBIN ciennduyecknii UMMYHUTET. Teopus KJIOHAIbHO-
cenexktuBHoro ummynurera (I1. Opmux, @. M. beprer, C. Tonerasa). BocnnasiurenbHpie OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JICBaHHIA.

PasnpaxxumocTs M perymsinuss y OpraHusMoB. Pa3npa)kmMoCTb y OIHOKJIETOYHBIX
opranusmoB. Takcucel. Paznpaxxumocts U peryisnus y pacTeHUH. POCTOBBIE BelecTBa U MX
3HAYCHHUE.

HepBHast cuctema u peduieKTopHas peryisius y >KUBOTHbIX. HepBHas cuctema u eé
OTIeNbl. ODBOJIOLHMOHHOE YCIOXHEHHE CTPOEHHUS HEPBHOM CHCTEMBI y XMBOTHBIX. OTxensl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropHas nyra. besycioBHble u
YCJIOBHBIC PE(IICKCHI.



I'ymopanbHas perymsiiust U SHIOKPHHHAs CHCTEMa JKMBOTHBIX W uesoBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI W HMX TOPMOHBI. /[lelicTBMEe TOpMOHOB. B3amMOCBSI3b HEpPBHOU U
SHJIOKPUHHOU cucteM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpaunu

Ioprper: U. I1. ITaBnos.

Tabmuuel 1 cxembl: «OHOKIETOYHBIE BOAOPOCIH», «MHOTOKJIETOYHBIE BOJOPOCINY,
«bakrepun», «lIpocreiimmey, «OpraHbl LBETKOBBIX pacTeHUil», «CHCTEMBl OpraHOB
IIO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHE HAaceKOMbIX», «TKaHM pacTeHui»,
«Kopuesbie cuctembl», «Ctpoenue credis», «CTpoeHHe IHCTOBOW IUIACTHHKHY», «TkaHu
KUBOTHBIX», «Ckener 4denmoBekayn, «llmmeBapurensHas cucrema», «KpoBeHOCHas cucTeMan,
«/IpixaTenbHas  cucrema», «HepBHas cucrema», «Koxa», «MpllleuyHas cuctemay,
«BpinenurenpHas cucreMa», «OHIOKPHHHAS cucTeMay, «CTpoeHne MbIUUb, «IMMyHUTETY,
«KumeunomnonoctHele», «CxeMa NUTaHUS pacTeHU», «KpOBEHOCHBIE CHCTEMBI ITO3BOHOUYHBIX
KUBOTHBIX», «CTpoeHue ruapel», «CTpocHHE IUIaHapun», «BHyTpeHHee CTpOeHHUe AO0XKAECBOrO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema narymku», «HepBHas cucrema
npecMbIkaromuxcs», «HepHasg cucrema nrtuny, «HepBHas cuctemMa MIICKONMTAIOIINX,
«HepBHas cucrema uenoBekay, «Peduekcy.

OO6opyioBaHME: CBETOBOM MHUKPOCKOI, MHKpPOMpenapaTsbl OAHOKIETOUHBIX OpraHU3MOB,
MUKpOIIpenaparbl TKaHeW, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKHUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, repOapuy pacTeHUI pa3HbIX OT/AEIOB, BIaKHBIE ITPENAPATHI
KUBOTHBIX, CKEJICTHI TO3BOHOYHBIX, KOJUIEKIIMK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelIOBEKa,
o0opynoBaHue Uil JIEMOHCTPAallMd IIOYBEHHOIO M BO3AYLIHOIO IMTAaHUS pacTEHH,
pacuieryieHust KpaxMana H  OelIKOB IMoJ JedcTBHEeM (epMEHTOB, 00OpyIOBaHHE JUIS
JEMOHCTPALMK OIBITOB IO U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma [IbIXaTEJIbHBIX
JBUKEHUM, MOJIETTN TOJIOBHOTO MO3Ta Pa3INnYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHEN pacTEHUI.

JlabopaTopHas padora «/3ydeHne TKaHEN KUBOTHBIX».

JlabopaTopHas padora «/3ydyeHne OpraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHNU3MOB

dopMBI pa3MHOKEHHSI OPTaHM3MOB: Oecrojioe (BKJIOYash BEreTaTHBHOE) W TIOJIOBOE.
Bunbr 6ecrionioro pa3MHOKEHHUS: IOYKOBAHKE, CIOPYIISIUS, GparMeHTAIHsI, KIOHHPOBAHHE.

[TonoBoe paszmuoxkenue. IlonoBwie kneTkw, win ramersl. Meio3. Craguu Meiio3sa.
[ToBenenue xpomocom B Meiosze. Kpoccunrosep. buonornueckuit cMbica Meifo3a U MOJIOBOrO
npornecca. Meio3 u ero MecTo B dKHU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpensaponpiieBoe paszButhe. I'ameroreHe3 y KHMBOTHBIX. IloyioBBIE  JKene3bl.
OO6pa3oBaHre W pa3BUTHE TMOJIOBBIX KieTOK. CriepmaToreHe3 m ooreHe3. CTpOeHHE TOJIOBBIX
KJIETOK.

OmnogoTBOpeHHE M SMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. COCOOBI OIUIOAOTBOPEHUS:
Hapy»KHOe, BHyTpeHHee. [lapTeHnorenes.

NHnuBuayanpHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — 00na uz 21aguvix npodiem smopuonocuu. Konyenyus mopghozenos
u mooenu mopgpoeenesa. Ctaauu ’MOpHUOTeHe3a KUBOTHBIX (Ha MpuMepe JSrymkn). JIpodienue.
Tunbsl apoOnenus. [Jemepmunuposannoe u HedepmunuposanHoe opobnenue. bnacmyna, munwvi
onacmyn. OCoOOEHHOCTH JPOOJEHUS MIICKOTHUTAIONINX. 3apOABIIIEBbIC JTUCTKH (TacTPYJISIIHS).
3aknajKka OpPraHOB W TKaHEW U3 3apOJABIIIEBBIX JHCTKOB. B3anMmHOe BiIusSiHUE YacTel
pa3BUBAOIIETOCS  3apojibliia (3MOpUOHANBHAS WMHAYKIMSA). 3akjajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YeCKMX B3aUMOJEWCTBUM TIeHOB. DBimsHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pa3ButHe >XuBOTHBIX. [locTamMOpuoHanbHbli mepuoz. IIpsmoe u Hempsimoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECHO3BOHOYHBIX U TO3BOHOYHBIX >KMBOTHBIX.



buonornueckoe 3Haue€HHE MPSIMOTO M HEMPSMOIO PAa3BUTHs, UX PACIPOCTPAHEHHE B MPHUPOJIE.
Tunbel pocta XUBOTHBIX. PakKTOpbl PETYISIMUM POCTA JKUBOTHBIX M 4yenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PA3BUTHUSl y JKUBOTHBIX M ueloBeka. [leprojbl OHTOreHe3a 4YellOBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE MTPOLECCHI.

Pasmuoxxenue u paszputue pacteHuid. ['amerodut m crmopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue Crop B TIpolecce Meio3a. ['aMeTroreHe3 y pacTeHH.
OnnofoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. JIBOWHOE OIUIOAOTBOPEHHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETyIsIUU OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpaumnu

Hoprpersr: C. I'. Hapamun, X. [lneman.

Tabnuiel 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI 0ECMOIIOT0 Pa3MHOKEHUS»,
«Pa3MHOXeEHHE XJIaMHIOMOHAAbDY, «Pa3MHOXKeHuEe HBIJIEHB», «Pa3MHOXEHHE THUAPBIY,
«Meiio3y, «Xpomocombl», «l'ameroreHesy, «CTpoeHHE SHUIEKIECTKH M CIIepMaTO30M1ay,
«OcHOBHBIE cTaguu OHTOreHe3za», «llpsmoe u Hempsimoe paszBuTHE», «Pa3BuTHe MaiicKoro
Kyka», «Pa3zButne capanum», «Pa3Butue aArymkun», «/{BoiiHOE OIIOIOTBOPEHHE Y LBETKOBBIX
pacrenuii», «CTpoeHHE CeMSH OJHOJIOJIBHBIX W JBYAOJBHBIX pacTeHUil», «KU3HEHHBIA LUK
MOPCKOM  KamycTbl», <«OKWU3HEHHBIA LHUKI MXa», <OKU3HEHHBIA LMK ManopOTHUKAY,
«KU3HEHHBIN UK COCHBIY.

OO6opyoBaHue: CBETOBOM MHKPOCKOII, MUKpOMpenapaTsl SIMIEKIJIETOK u
CIepMaTo30MA0B, MOAENb «L{UKIT pa3BUTHUS JATYIIKNAY.

JlabopaTtopHasi pabora «/I3ydeHHe CTpOEHHMS IOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

IIpakTuyeckasi padora «BplsiBIeHUE NPU3HAKOB CXOJCTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX.

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXEHUS BBICIIUX PACTEHUI.

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U M3MEHYHBOCTH OPraHN3MOB

Hcropust craHOBIEHUS ¥ Pa3BUTHS TEHETUKH Kak Haykd. Paborter ['. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeyecTBEHHBIX YUEHBIX B pa3BUTHM TeHeTHKH. Pabotsl H.
K. Konsuosa, H. 1. BaBuniosa, A. H. benozepckoro, I'. /1. Kapneuenko, 0. A. ®dununyenko, H.
B. Tumodeea-Pecosckoro.

OCHOBHBIE T€HETUYECKHE TIOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE
TeHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PELECCUBHBIA MPU3HAK, TOMO3UIOTAa,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, reHoTul, (eHotun. OCHOBHBIE METOJbl TE€HETUKHU:
rHOPHIONOTHYECKUH, IUTOIOTMYECKHUH, MOJIEKYISPHO-TeHETUYECKUH.

JdemoHcTpaunu

Hoptpetsr: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benosepckuii, I'. /[. Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodees-Pecorckuii.

Tabnuiret u cxeMbl: «MeTOIbI TeHETUKIY, «CXEMbI CKPEIITBAHUS.

JladopaTopHasi padoTa «/{po3oduia kak 00BEKT FreHETHYECKUX UCCIIEOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH e€AMHOOOpa3us
ruOpuioB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0H
pacuienyieHus Ipu3HakoB. LluTonornyeckne OCHOBBI MOHOTHOPHIHOTO CKpeIuBaHus. I unoresa
YUCTOTBI FaMeT.

AHanuzupyroliee  ckpemuBaHue.  IIpoMeXyTOuHBIM  XapakTep  HacieJOBaHUS.
Pacmiennienue npu3HaKkoB MIPU HEMIOJIHOM JOMUHUPOBAHUU.

Jurnbpunnoe ckpemuBanue. Tperudd 3akoH MeHzaenss — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHMsl TPU3HAKOB. LluTonornyeckre 0CHOBBI TUTMOPUIHOTO CKPELIUBAHHUS.



CueruienHoe — HacienoBaHue — mpu3HakoB.  PabGorer  T. Moprana. CuemieHHOe
HACJICJOBAHWE TIE€HOB, HApyIIECHUE CLEIUICHUS MEXAY TIeHaMu. XpOMOCOMHAs TeOpus
HACJIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHHM3M OIpPEAEICHUS M0JIa. AYTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M Te€TepOraMeTHbIM IIOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. Hacnenosanne npu3HakoB, CHEIIICHHBIX € IIOJIOM.

I'enotun kak unenoctHas cucrema. [lnmedoTponus — MHOXKECTBEHHOE ACUCTBUE IEHA.
MHOKeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHbIX T€HOB. KoMIIEMEHTapHOCTH.
Onucras. [Tonmumepust.

['enernyecknii KOHTpPOJb Pa3BUTHUS PACTECHMM, JKUBOTHBIX M YEJIIOBEKa, a TaKXe
(U3UOTIOTHUECKUX MPOIECCOB, TMOBEACHHWS W KOTHUTMBHBIX (QYyHKIMHA. [eHeTmueckue
MEXaHU3Mbl CUMOMOI€HEe3a, MEXaHU3Mbl B3aUMOJECHUCTBUS «XO35IMH — MapasuT» U «XO35IUH —
MHUKpOOHOM». ['eHeTHuecKkne aclieKThl KOHTPOJIE U M3MEHEHHUsI HAaCJIeCTBEHHOW MH(OpMaIu B
IIOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpertst: I'. Menaens, T. Mopran.

Tabnuuer u cxemsl: «IlepBblit 1 BTopoii 3akoHbl Mennens», «Tperuii 3akoH Menzaemnsy,
«AHanmu3upympllee ckpemuBanuey, «Henomnoe nomuHupoBanney, «CLeINIEHHOE HACIEI0BAHNE
NPU3HAKOB y Apo3oduisy, «I enetnka nona», «Kapuorun yenoseka», «KapruoTun 1po30Qpuis»,
«Kapuotun ntunb», «MHOKECTBEHHBIN aJien3mM», «B3anumoaeincTBie reHoBY.

OO6opynoBanue: MOJEINb Ui JEMOHCTPAIlMK 3aKOHOB €IMHO00pa3usi THOPUIOB NEPBOTO
IIOKOJICHUSI W PACILECIUICHUS IPU3HAKOB, MOJENb U1 JIEMOHCTPAlUM 3aKOHAa HE3aBHUCHUMOIO
HaCJIEOBaHMsI IPU3HAKOB, MOJIENb Ul IEMOHCTPALlMU CLEIIJIEHHOI'O HACIEI0BAaHUs IIPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpomipenapar: «Jpozodwuiay.

IpakTnueckas padora «/3yueHne pe3ynbTaTOB MOHOTMOPHUIHOTO CKPEIIUBAHHS Y
JIPO30(UITBIY.

IpakTnueckas padora «/3ydeHne pe3ynbTaToOB AUTHOPUIHOTO CKPEUIMBAHUS Y
JIPO30(UITBIY.

Tema 13. 3aKkoHOMepPHOCTH N3MEHYHBOCTH

B3aumopeiictBue renotuna u cpeasl npu (popmupoBaHuu (enorumna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWMYECTBEHHbIE MpPHU3HAKU. BuUIbl  HM3MEHUYMBOCTHU:
HEHACJICICTBCHHAS M HACJICACTBCHHAS.

MoaudukanonHas U3MeHUYUBOCTh. Posib cpenbl B popMHUPOBaHUN MOIU(DUKATMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuallMOHHBIA P U BapuallMOHHAsT KpUBas
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON N3MEHYUBOCTH.

I'enorunuueckass u3MeHUYMBOCTh. (CBOWCTBA TCHOTHUIIMYSCKONW H3MEHUYMBOCTH. Bubl
TeHOTUITMYECKONW M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHas H3MEHYMBOCTH. Meii03 U MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON H3MEHYMBOCTH B CO3JJaHUM T€HETUYECKOTO pa3HOOOpa3us
B IIpeJiesiax OJHOTO BHUJIA.

MyrarmonHass U3MEHYMBOCTh. Bujbl MyTanuii: reHHblE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE M HWHAYUHUPOBAHHBIE MyTalMH. SAepHBIE W LHUTOIIA3MATHYECKUE MYTAllUH.
Comaruueckue M MOJOBble MyTauuu. [[pUYuMHBI BO3HUKHOBEHHUsI MyTalui. MyrareHbl M HX
BJIUSIHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpollecca. 3aKOH TOMOJOTHYECKUX
psnoB B HacnenctBeHHoW wusMeHunBoctu (H.W. BaBunoB). BHesngepHas WM3MEHYHBOCTH H
HACJIEACTBEHHOCT.

Onucenemurxa u MUSEHOMUKA, PONb INULEHEMUYeCKUX (akmopos 6 HAciedo8aHuu u
UBMEHYUBOCIU (DeHOMUNUUECKUX NPUZHAKOB Y OPSAHUZMOS.

JdemMoHcTpanuu

[optpetst: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.



Tabnuiel u  cxeMbl: «Buapl u3MEHUHBOCTHY, «Moau(UKAIMOHHAS W3MEHYHBOCTHY,
«KoMOMHATHBHAs  W3MEHYMBOCTDLY, «Metio3y, «On010TBOPEHUEY, «I"eHeTHUeCKE
3a00JIeBaHUS YEIIOBEKay», «BUIbI MyTaIIHii».

O6opynoBaHue: )KUBble W TepOapHble SK3eMIUISIPbl KOMHATHBIX PAacTEHHM, PHUCYHKHU
(poTorpadum) KUBOTHBIX € pa3TUUHBIMU BUIaMU U3MEHYHBOCTH.

JlabopaTopuasi  pa6ora «lccieqoBanne  3aKOHOMEpPHOCTEH  MOAU(UKAIIMOHHOM
n3MeHYUBOCTH. [locTpoeHne BapraliMOHHOTO psijia U BapUALUOHHOU KPUBOW.

IIpakTnyeckas padora «Myranuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIpernapaTax).

Tema 14. 'eHeTHKa Yesi0BeKA

Kapuotun denoseka. MexayHapoaHasi mporpaMma HMCCIEAOBaHUS T€HOMa 4YeJIOBEKa.
MeTobl M3Y4YCHUS TEHETUKH YENIOBEKa: TeHeaTOrHueCcKuid, OJU3HEI[OBBIN, [IUTOTCHETUICCKU,
MOMYJISIIUOHHO-CTATUCTUYECKUIM, MOJIEKYISIpHO-TeHETHYeCKU. COBpPEMEHHOE OIpeIeNIeHHE
TE€HOTHUIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM UKClIie ¢ moMolbio [T11P-
ananm3a. HacneacTBennblie 3a00sieBaHms YesloBeKa. | eHHbIE M1 XpOMOCOMHBIE OOJIE3HH YeTIOBEKA.
bone3nn ¢ HacineaCTBEHHOM MNPeapacnoioKEHHOCTbIO. 3HAY€HHE MEIUIMHCKOW T€HETUKU B
MPEAOTBPAIICHUN M JICUCHUH TEHETHYEeCKUX 3a00jIeBaHUN deloBeKa. MeanKO-TeHETUUECKOoe
KOHCYJIbTHpOBaHHEe. CTBOJOBBIEC KIETKU. [IOHATHE «T€HETUUYECKOTO Irpy3a». ITUUECKUE ACTIEKThI
MCCJIEIOBaHMI B 00JIACTH PEIaKTUPOBAHKS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOpbl MOBBIIICHHOW YYBCTBUTEIHHOCTH HYEJIOBEKa K (PU3NYECKOMY H
XMMHYECKOMY 3arps3HEHHMIO OKpyXKarolied cpenbl. ['eHeTmyeckass MTpeapacroyioKEHHOCTh
YeJI0BEKa K MaTOJIOTHSIM.

JdemoHcTpaumnu

Tabnuier u cxembl: «Kapuotun denoBeka», «MeTOIbl U3YYCHHUS] TEHETHKU YEJIOBEKA,
«["eHeTnyeckue 3a00eBaHUS YETOBEKA.

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.

Tema 15. Cenrekuusi OpraHu3MoB

JlomecTukanusi M CeJNeKUMs. 3apoKACHUE CEIEKIMU M JOMECTHKaluu. YdeHue H.
W. BaBunoBa o LleHTpax NpOMCXOXKIEHUS U MHOrooOpasusi KyJAbTYpPHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHUU COPTOB PACTEHUM W MOpoA KUBOTHBIX. COPT, MOpoja, MITaMM. 3aKOH
TOMOJIOTUYECKUX PAOB B HaclieACcTBEHHOUW u3MeHunBoctu H. WM. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOMN PaOOTHI.

Metoapl  ceneKIMOHHOM  paboThl.  MCKycCTBEHHBI ~ OTOOp:  MaccoBblii U
WHIUBUIYAIbHBIA. OTarbl KOMOWHAIMOHHOW CeleKnuu. VIcmbITaHue MpOU3BOIUTENEH 10
noroMcTBy. OTOOp MO TEHOTHIy C MOMOUIbIO OICHKH ()EHOTHIAa MOTOMCTBA U OTOOp IO
TEeHOTHUITY ¢ ToMonIpto aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ] CENeKIMOHHOW paboThl. PamuanvoHHBIN u
XUMHUYECKMM MyTareHe3 Kak MCTOYHMK MYyTalMil y KyJbTYpHBIX (OpM OpraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomOunHaHTHbIX JHK s
MOJIy4EHUSI UCXOTHOTO MaTepHuaa Jiisl CENEeKLHH.

[Tonyyenne monuruionoB. BryTpuBuaoBas rulOpumusanus. binmskopoacTBeHHOe
CKpellMBaHue, Wik UHOpUIuHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['eTeposuc u
ero mnpuuuHbL. Vcmonb3oBaHwe rerepo3uca B ceneknuu. OtrganéHHas TUOpHUIU3ALNAL.
[Ipeononenne Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CENEKLUUU pACTeHUH U
KUBOTHBIX. «3€1€Has peOIOYULY.

CoxpaHeHne M U3y4eHHE N€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PAaCTEHHM M HUX JAUKHUX
ponuyel s CO3/1aHusl HOBBIX COPTOB M THOPHJIOB CEIbCKOXO3HCTBEHHBIX KYIbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu CenbCKOX03AUCMEEHHBIX U NPOMbBICIO8bIX
HCUBOMHBIX 8 YENAX VIYUUIEHUS CYWeCMBYIOWUX U CO30AHUsL HOBbIX NOPOO, NUHULL U KPOCCO8, 8



MOM uuciie ¢ NPUMeHeHUeM COBPEMEHHBIX MeMO008 HAYUHbIX UCCIe0068aHUL, Nepedosblx uoel U
NepCcneKmueHbIX MexHOI02UI.

JdemMoHcTpanuu

optpetsl: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuuel u cxemsl: «LleHTpbI NPOUCXO0XKICHHUS 1 MHOI000pa3Hsl KyJIbTYpHBIX PACTEHUI,
«3aKOH TOMOJIOTMYECKHX PAJOB B HACJIEACTBEHHOW H3MEHUYMBOCTU», «METOIbI CENEeKLUN»,
«OTtnanénnas rudpuan3anus», «MyTareHesy.

JlabopaTopHas padora «/3ydeHHne cOPTOB KyJbTYPHBIX PACTEHUHN U IOPOJ JOMAIIHUX
AKHBOTHBIX).

JlabopaTopHas padora «/3ydeHre METO0B CEIICKIIUNA PACTCHUINY.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHUII».

Ikckypeust «OCHOBHBIE METO/BI U JTOCTUIKECHUS CEIEKIIMM PACTeHHUH U JKUBOTHBIX (HA
CEJICKLIMOHHYIO CTAaHLMIO, IJIEMEHHYIO (epMy, COPTOUCHBITATEIbHBIN y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JIADOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. buoTexHOI0rUsl M CHHTETHYeCKAs] OMOJIOTHUA

OOBeKThI, HCMOIB3yeMble B OHOTEXHOJOTHH, — KJICTOYHBIE U TKaHEBHIC KYIbTYPHI,
MUKpPOOPTraHU3MbI, HUX XapaKTEpUCTUKA. TpaaulrOHHas OHOTEXHOJIOTHS: XJIeOOIeyeHue,
MOJTy4YeHUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. MHUKpOOHOIorHIeckrii cuaTe3. OObEeKTHI
MUKpOOHOIOruyecKkux TexHojaoruil. [IponsBoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

Co3nanve TEXHOJOTMM M HMHCTPYMEHTOB  IIEJICHANPABIECHHOTO U3MEHEHHUS U
KOHCTPYHPOBAHHUs TEHOMOB C II€JIbIO MOJYYEHHSI OPraHU3MOB M X KOMIIOHEHTOB, COJIepIKaIINX
HE BCTPEYAIOIINECS B IPUPOAC OMOCHHTETUYECKHUE MY TH.

Knerounas mnxxenepusi. MeToapl KylIbTypbl KJIETOK W TKaHEW PACTEHUN U KUBOTHBIX.
Kpuobanku. Comaruueckas rudOpuamM3anus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TariOWJIOB B CENEKUMM pacTeHUll. [lonyuenue monoxnonanvHvlx awmumen. Flcnonvsoeanue
MOHOKNOHANbHBIX U NOJUKTIOHATLHBIX aumumen 8 meouyure. VICKycCTBEHHOE OIJIOZJOTBOPEHHE.
PekoHCTpyKIIMSI SIMLEKIETOK M KIOHUPOBAHWE >KUBOTHBIX. MeTOJ TpaHCIUIAHTAUHUU sAEp
KIIETOK. TexHonocuu 0300po6neHus, KyIbMusUpo8anus U MUKPOKIOHATLHOO PA3ZMHONCEHUs
CeNbCKOXO3AUCTNEEHHBIX KYILbIYD.

XpOMOCOMHAs U IeHHasl UHKeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBaHUE
pekomOunanTHbIX JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHIKEHUSI W TICPCIICKTHUBBI
XPOMOCOMHOW W TEHHOW WHXCHEPUU. ODKOJOTUYECKHE M OSTUYECKHE MPOOJIEeMBbl TeHHOM
WHKEHEPUHU.

Menunuackue  OmorexHonoruu. [loctreHomuas 1mdpoBas wmeaumnmua.  [IP-
MUarHocThKa. MeTa0oJIOMHBIN aHajdu3, TeHOIEHTPHYECKUN aHajau3 MpoTeoMa YelIOBEeKa I
OIICHKH COCTOSIHUS €T0 370pOBbs. Vcnonb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka.
3D-6uounxkeHepus s pa3pabOTKu (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH,
CO3MaHMSI KOMIUICKCHBIX TKAHEW COYETAaHHEM TEXHOJOTHH TpEXMEPHOro OWONMPUHTHUHTA U
ckaddonaunra aas peuieHus 3a1a4 NepCcoOHATN3UPOBAHHON METULIMHBI.

Cozanue BEKTOPHBIX BAKIUH C IENBbI0 0OECTeYeHrs] KOMOMHUPOBAHHOM 3allUTBI OT
Bo3Oyautenerdr OPBU, ycraHoBieHuE MOJICKYJISAPHBIX MeXaHu3MOB (yHKimonupoBanus PHK-
COJIEp KalINX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHbICe 3a00JIeBaHUS YETIOBEKA U JKUBOTHBIX.

JdemoHcTpauuu

Tabmuiet ~ u  cxemsbl: «lcnonp30BaHWEe  MUKPOOPTaHU3MOB B MPOMBINIJICHHOM
IPOU3BOACTBEY, «KiteTouHas nHKeHepus», «I eHHass HHXKEHEepUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «llosydeHne MOJIOYHOKUCIBIX IPOTYKTOBY.

Ikckypeus «bHoTEXHONIOrUS — BakKHEWIIas MPOM3BOAMTEIbHAS CHJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUUYECKOE TTPOU3BOICTBO)Y.




INVNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yjabTaTaM OCBOEHHUS OOY4YarOIMIMMUCS
IPOTrpaMM CpeAHEero od1ero o0pa3oBaHys: JUYHOCTHBIE, METAIIPEAMETHBIE U IPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX PE3yJbTaTOB OCBOCHMS MPOrPAaMMBbI IO OMOJIOTUU BBIJICICHBI
CICNYIONINE COCTaBISAIONIME: OCO3HAHWE OOYYaIOIMMMKCS  POCCHMCKON  I'paskIaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHU K CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOINPENENICHUIO, Haluyue  MOmMusayuu X 00yUYEeHHIO OuoJIOTUH, YeneHanpasieHHoe
pazeumue BHYTPEHHUX yOSKICHHUI TMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH U HUCTOPUUYECKUX
TPaJULMHA pa3BUTHS OHOJOIMUYECKOrO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUarOIUXCs
PYKOBOJCTBOBAaTbCSI B CBOEH  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
INPUCYLUIMMH CHCTEME OMOJIOTMYECKOro 00pa3oBaHUs, Haluyue NpagoCcoO3HAHUs FIKOIOTHUECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIeTTH U CTPOUTD KU3HEHHBIC TUIAHBL.

JIMuHOCTHBIE pE3yabTaThl OCBOCHMS IPOTrPaMMBbl IO OMOJIOTHUH JOCTUTAKOTCS B €IUHCTBE
y4eOHOI W BOCHUTATEIBHON JESATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMU POCCHUICKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHMH M AYXOBHO-HPAaBCTBEHHBIMM LICHHOCTSIMHU, IPUHATHIMU B
oOIiecTBe MpaBWJIaMH UM HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IpOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHUS U CaMOPa3BUTHs, Pa3BUTHs BHYTPEHHEH IMO3UIMM JINYHOCTH, NATPUOTU3MA U
YBa)XEHUsI K 3aKOHY M IPaBONOPSAKY, YEJIOBEKY TpPyJa M CTapUIeMy MOKOJIEHHIO, B3aUMHOI'O
YBaKEHMs, OEpe)KHOr0  OTHOIIEHUS K  KyJIbTYPHOMY  HACI€IUI0 W TpaJulysIM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickont @enepaunu, MpUpoae U OKPYKArOLIEH cpeie.

JInuHOCTHBIE Pe3yNbTaThl OCBOCHUs yueOHOro npeamera «buosorus» 10KHbBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJICTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOM ILICHHOCTHBIX OPHEHTAlUi, IIO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUIH, COOTBETCTBYIOIIUX TPAJUWIMOHHBIM IIEHHOCTSAM POCCHICKOro  0oOIIecTBa,
pacIIMpEeHUE KU3HEHHOIO OMbITAa M OIBITA JEATEIBHOCTH B IPOLECCE PEAN3allii OCHOBHBIX
HAIpPaBJICHU!N BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh TPAXKAAHCKON MO3UIMM OOYyYaroIlerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00IIeCTBa;

OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX MpaB W OO0SM3aHHOCTEH, yBaXCHHME 3aKOHA U
IIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH IPU CO3/IaHUH YUYEOHBIX IPOEKTOB,
pelIeHNH yueOHBIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOIOTHYECKUX SKCIIEPUMEHTOB,;

CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO TIO3MLHMIO 110 OTHOIIEHUIO K SIBJICHUAM
COBPEMEHHOM KHU3HHU U OOBICHSATH €€;

YMEHHE YYMUTBIBaTb B CBOMX JEHCTBMSX HEOOXOAMMOCTb  KOHCTPYKTUBHOIO
B3aUMOJICHCTBHSA JIIOJIEH C Pa3HBIMU YOSKICHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLIMATbHBIM
IIOJIOKEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B TIIPOILIECCE COBMECTHOT'O BBITIOJHEHUSI Y4EOHBIX,
IIO3HABATEJIBHBIX M HCCIICJOBATEIbCKUX 3alady, YBAKUTEIBHOIO OTHOIIEHUS K MHEHUIO
OIIIOHEHTOB MPU 00CYXKIEHUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM NEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh POCCUMCKOM TPakTaHCKON MIEHTUYHOCTH, MaTPUOTH3MA, YBOKCHHS
K CBOEMY Hapojy, 4yBCTBAa OTBETCTBEHHOCTH Iepel PoauHON, rOpAOCTH 3a CBOM Kpai, CBOIO
PonuHy, cBOH S3BIK U KYJIBTYpY, IPOLUIOE M HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;



[[EHHOCTHOE OTHOIIEHHWE K MPUPOAHOMY HACIEIUI0O W TaMSATHHUKaM TPUPOJIBI,
nocTkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJAJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHE W pa3BHUTHE
OHMOJ0TUY, TOHUMAaHKS 3HAY€HUs OMOJIOTUH B TIO3HAHUU 3aKOHOB MIPUPO/IbI, B )KU3HU YeJIOBEKa U
COBPEMEHHOTO O0IIeCTBa;

uaeitHas  yOexAEHHOCTh, TOTOBHOCTh K CIyXeHHio u 3amuTe OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUKCKOr0 HAPOAa;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJla B IOCTPOCHUE YCTOMYUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOJUTENSM, CO3/IaHHI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TMPHHSITHS [IEHHOCTEH CEMEWHON XKU3HU B COOTBETCTBHH C TPAIUIUSIMH HapOJOB
Poccuu;

4) 3cTeTUYEeCKOro BOCTIUTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi AICTETUKY ObITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHKUE SYMOLIMOHAIIBHOTO BO3AEMCTBUS KUBOI MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPDQKEHUIO B PAa3HBIX BUIAX HCKYCCTBA, CTPEMIICHUE IPOSBISTH
KayecTBa TBOPUECKON JIMUHOCTH;

5) puznyeckoro  BocnuTaHMs, (POPMHUPOBAHUS  KYJBTYPbl  310POBbA U
IMOLMOHAJIBHOIO (JIArONOJTyqusi:

MMOHMMAHKE W Pean3alus 3I0pOBOT0 U 0e30macHOro 0opasa >KU3HH (30POBOE MUTAHUE,
coOIofieHre TUTUEHUYECKUX MPaBUJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHI U OTABIXA,
perymsipHass ¢uU3MUYECKas AaKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO ¥ KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10pPOBbIO;

MOHMMAHUE I[IEHHOCTH TMPAaBWJI WHIWBUIYAaTbHOTO ¥ KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHUE TOCJICACTBUI U HEMPHITHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS aTKOTOJIA,
HAapKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHHSA:

TOTOBHOCTD K TPYAY, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEJIIBHOCTM  TEXHOJOTMYECKOM W COLMAJIbHOM
HAIpPaBJIEHHOCTH, CHOCOOHOCTh MHUIIMHUPOBATH, IUIAHUPOBATH U CAMOCTOSITENIbHO BBINOJHATH
TaKylo JAeSITebHOCTD;

MHTEpEC K paziuyHbIM cepam npodeccuoHaNbHON NEATENbHOCTH, YMEHHE COBEPIIATH
OCO3HAHHBIN BBIOOp OyayIieii npodeccun U peaaTn30BbIBATh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHUIO HAa MPOTSHKCHUH BCEH
KU3HU;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

9KOJIOTHYECKH I1eTIECO00pa3HOe OTHOIICHUE K TIPUPOJIe KaK UCTOYHHKY >KU3HH Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;

TIOBBIIIICHUE YPOBHS JKOJIIOTUYECKOW KYIbTYPBI: MPHOOPETEHUE OMBITA TIAHUPOBAHUS
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN I OKPYKAIOIIEH Cpeibl;

OCO3HaHUeE TTI00aTHHOrO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U ITyTel UX PelIeHUs;

CIOCOOHOCTH MCIOJIb30BaTh MPUOOPETaeMble MPU U3yYEeHUU OMOJIOTUHU 3HAHUSA U YMEHUs
IpHU PEIIeHUH TPOOJEM, CBSI3aHHBIX C PANMOHAIBHBIM MPUPOJIONOIB30BAHHEM (COOIOICHNE
IpaBUJI TIOBEJIEHUSI B MPHUPOJE, HANPaBIECHHBIX HA COXPAHEHHWE PAaBHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, 9KOCUCTEM, Ouochepsl);



AKTUBHOE HENPUATHE IEUCTBUW, NMPUHOCSIIIMX BPE] OKPYXKAIOLIEH NPUPOJHOU CpEXE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEeIPUHIUMAEMbIX
JEHUCTBUN U NPEJOTBPALLATD UX;

HaJIM4YME PA3BUTOTO SKOJIOTMYECKOTO MBIIIICHHS, SKOJOTHYECKOW KYJIbTYpBI, OIbITa
JEATEIIBHOCTH  DKOJIOTHUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLUMUAIBHOM MpPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
IPAKTUYECKON AEATEIbHOCTH IKOJIOTUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

c(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHHWE  S3BIKOBOM W YUTATENbCKOM  KYJIbTYphl Kak  Cpe/icTBa
B3aUMOJICUCTBUSL MEXKY JIIOJIbMH U ITO3HAHUS MUDPA;

MOHUMaHUEe crenu@UKU OWOJOTUH KaK HayKd, OCO3HaHHS €€ poiau B (popMUpOBaHUHU
panMoHAIFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KaloLIeM
MUpEe Kak O €IWHCTBE TMpPHUPOAbI, 4YeloBeKa M oOuliecTBa, B I[O3HAHUU MPHUPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXPaHEHUS IIPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTh B 3HAYMMOCTH OMOJIOTHH ISl COBPEMEHHON UBHJIM3ALMU: 00€CTIeUeHUSI
HOBOTO YPOBHS Pa3BUTHUSI MEIHUIIMHBI, CO3/IaHHE MEPCHEKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemath pecypcHble MpooOieMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTeH BBIXOJA U3 TTI00aTbHBIX
HKOJIOTHUECKUX MPOoOIeM U obecrieueHus Iepexoa K yCTOWYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO MTPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJTYYEHUU OMOJOTMYECKUX 3HAHUN B LENSX MOBBIILICHUS 00IIen
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Jarouwmxcs, opMUpyeMor IpU U3y4eHUH OHOJIOTUY;

MOHMMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJb30BaTh IOJIydyaeMble 3HAHUS [UId aHaidu3a U OOBSICHEHUS SIBICHHM
OKPYXKAIOIIer0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, yYMEHHE JelaTh OO0OCHOBaHHBIE
3aKJIIOYCHHsST HA OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOLIIUXCSA JAHHBIX C LENbI0 IMOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIONb30BaTh OMOJIOTHUECKUE 3HAHMS JUISL PEIICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYAILHSIX;

OCO3HaHHE LIEHHOCTU HAYYHOW JESATENIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH IIPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY OOpPa30BaHUIO M €CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 1O OHOJOTMHM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTSIMH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOCHHS Yy4eOHOro mpeamera «bHoiorusy BKIIIOYAIOT:
3HAYMMbIe i1 (OPMHUPOBAaHUS MHUPOBO33PCHHS  OOYYAIOIIUXCS  MEKIUCIUTUTMHAPHBIC
(MeXTnpeIMeTHBIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U cnen(UKy METOZOB MMO3HAHMSI, HCIIOIB3YEMbIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIIeOBaHNe, HAOIIOJCHUE, U3MEPEHUE, SKCIEPUMEHT W JPYTHE); YHUBEPCAIbHBIC
yueOHbIe JeicTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMM OO0YJarolIuXxcs;
CIIOCOOHOCTH o0yJarmuxcs UCIIOJTb30BATh OCBOCHHBIC MEXIUCIUTITHNHAPHBIC,
MHUPOBO33PECHUYECCKHE 3HAHHWS W YHUBEPCAIbHbIC YydYeOHBIC ACHCTBUS B IIO3HABATEIBHOW H
COLIMAJIbHOM IIPAKTHKE.



B pesynbraTe un3yueHuss OHOJOTMM Ha YpPOBHE CpEAHEro o0Iero ooOpa3oBaHUs Y
oOyyJaromierocss OynyT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHHBEPCAIbHBIC y4eOHBIC IEHCTBHSI,
KOMMYHHUKATHBHbIC YHUBEpPCAJIbHbIE YyueOHblE JEHCTBHS, pETYJISTHBHbIC YHHBEpPCAJIbHBIC
y4eOHbIE ICHCTBHUS, COBMECTHAS ICATEIILHOCTb.

MeranpeaMeTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHus
JIOJDKHBI OTPaXKaTh:

OBJj1aieHHe YHUBePCATBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /ICHCTBUSIMH:

1) 6a3oBbIe JJorMUYecKHe eHCTBUSA:

CaMOCTOATENFHO (hOpMYIMPOBaTh M aAKTYaJU3UpPOBATH IMPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONIB30BATh IIPU OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAIH3a,
CHHTE3a, CpaBHEHMA, KiIACCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
HOHSATHHN (BBIICIATh X XapaKTEPHBIC MPU3HAKN, YCTAaHABIMBATE CBS3H C IPYTUMH HOHSATHAMH);

OTIpeNeNIATh LIEIU JEATeNbHOCTH, 33JaBas MapaMeTpbl U KPUTEPUH HUX JIOCTHUIKCHUS,
COOTHOCHUTD PE3YJIbTAThI ACATEILHOCTH C MOCTABICHHBIMH LIEISIMHU;

UCIOJIb30BAaTh OMOJIOTUYECKUE TMOHATUS Uil OOBSICHEHUS (AKTOB M SABICHHN >KUBOU
HPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JACIYKTUBHBIC, IO aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHSI B PAaCCMAaTPUBAEMBIX SIBICHHUAX, (OPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHHS;

NPUMEHATh CXEeMHO-MOJEIBHBIE CPEICTBA IS TPEICTABICHUS CYIIECTBEHHBIX CBSI3CH M
OTHOIICHUH B M3y4aeMbIX OHOJIOTMYECKHX OOBEKTaX, a TAaKXKe MPOTUBOPEUMI Pa3HOro poa,
BBISIBJICHHBIX B PA3IMYHBIX HH()OPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH pEIIEHUS MpoOJeMbl ¢ y4éTOM aHalM3a HUMEIOIUXCs
MaTepUaIbHBIX U HEMAaTEePUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLECHUBATH COOTBETCTBHE PE3YJIbTATOB LIEISIM,
OLICHUBATh PHCKHU TTOCIIEICTBUN ICATEIHHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBUSAX PEAIBHOTO, BUPTYaJbHOTO U
KOMOMHHPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MIPU PEIICHUH KU3HEHHBIX POOIIEeM.

2) 0a3oBble Hcciea0BaTeIbCKHeE elicCTBUA:

BJIQ/ICTh HABBIKAMU Y4€OHO-HCCIIEIOBATEIILCKON U MPOSKTHOW ACSITeTbHOCTH, HABBIKAMHU
paspenieHus mpo0IeM, COCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pElIeHUS MTPAKTUIECKUX 33]a4, TPUMEHEHUIO PA3IMYHBIX METOJIOB TIO3HAHNUS,

WCITIOJIb30BATh PA3IMYHBIE BUIBI JEATEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX IPOCKTOB;

(GbopMHUPOBATh HAYYHBIN THUIT MBIILJICHUS, BIAJICTh HAYYHON TEPMUHOIIOTHUEH, KITIOYSBBIMU
TOHATUSIMH U METOJAMHU;

CTaBUTh M (POPMYITHPOBATH COOCTBEHHBIC 3aJlayl B O0pa30BaTEIbHON IESITENLHOCTH U
KU3HEHHBIX CUTYaIlHsX;

BBISBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3U U aKTyaJlM3MpPOBATh 3ajady, BBIIBUTATH
THIOTe3y €€ pelleHus, HaXOAWTh AapryMEHTHl JUIsl J0Ka3aTelbCTBa CBOMX YTBEPXKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

AHATM3UPOBATh TIIOJYUYCHHBIE B XOJAC pEIICHHs 3aJa4d Pe3yJabTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIlHsIM, OIICHUBATH TIPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh 1IEJICHANPABICHHBINA MOUCK MEPEHOCa CPEICTB U CIIOCOOOB JCHCTBUS B
poeCCHOHABHYIO CPENY;

YyMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBHYID U  MPAKTUYECKYI0 00JacTw
KHU3HEIEATEIILHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeiH;
BBIJIBUTaTh HOBBIE WJEH, IPENIararb OPUTMHAIBHBIC IMOAXOAbI U PELICHUSA, CTaBUTh
npoOIeMbl U 33]1auu, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) paGora ¢ nngopmanmeii:

OPHUEHTHUPOBATHCS B PA3TMYHBIX MCTOYHHKAX HHPOpPMAIHMH (TEKCTE y4eOHOTO MOCOoOus,
HAYYHO-TIOMYJISIPHON JIUTEpaType, OMOIOTHYECKUX CIOBAPSIX U CHPABOYHHUKAX, KOMITBIOTEPHBIX
0a3zax maHHBIX, B MHTepHeTe), aHANM3UpPOBaTh HHGOPMAIMIO PA3JTMYHBIX BHJIOB U (GopM
IpEeCTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(bopMyIHpOBaTh 3aMpOChl M TPUMEHATHh pPa3MYHBIE METOJBI MPH TOUCKE U OTOOpE
O6uonornyeckoit HH(GopMaIK, He0OX0AMMOM ISl BHIOJHEHUS y4eOHBIX 3a/1a4;

NpHOOPETaTh OMBIT WCIOJIB30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATH KYJIbTYPY aKTUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTHUMAIbHYIO (OPMY TMPEACTaBICHUS OHUOJIOTHYECKOM
uHpopManuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

WCTIOJIb30BaTh HAYYHBIA S3BIK B KAueCTBE CPEICTBA MpH paboTe C OMOJIOTHUYECKOU
uHpOpMaLrel: TPUMEHITh XUMHUYECKUE, (pU3MUecKrue M MaTeMaTWYeCKHe 3HAKH M CHMBOJIBL,
dbopmysel, a0OpeBUATypy, HOMEHKJIATypy, HCIIOJb30BaTh W MPeoOpa3OBhIBATh 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATIISAHOCTH;

BJIAJICTh HAaBBIKAMH pACIIO3HABAaHWS W 3allUThl WHGpOpMaNKU, HWHGOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAIbHBIMI KOMMYHUKATHBHBIMU 1€CTBHAMM:

1) o0menue:

OCYH_IGCTBJ'DITI: KOMMYHI/IKaI_[I/II/I BO BCEX C(bean KHU3HHU, aAKTUBHO yqaCTBOBaTB B AHUAJIOTe
WM JTUCKYCCHH TI0 CYIIECTBY OOCYXIaeMOi TeMbl (YMEHHE 3a/1aBaTh BOTPOCHI, BHICKA3bIBATh
CY)KJICHUsSI OTHOCHTEIIbHO BBIMOJHEHUS TIpeajaraéMond 3aJadd, YYHTBIBATh WMHTEPEChl U
COIIACOBAHHOCTb MO3ULIUI APYTUX YYACTHUKOB JUAJIOTA UM TUCKYCCHH);

pacro3HaBaTh HEBEpOAJIbHBIC CPEACTBA OOIICHMS, TOHMMATh 3HAYEHHUE COIMATIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(QJIMKTHBIX CUTYallul, yMETh CMT4aTh KOH(QIUKTHI 1
BECTHU MEPETOBOPHI;

BJIaACTH paS.HI/I‘-IHBIMI/I CHOCOGaMI/I O6H_IGHI/I$I nu BSaHMOHGﬁCTBHH, IIOHUMATh HaMepeHI/IH
JIPYTUX JIIOJCH, TPOSBIATh YBOKUTEILHOE OTHOIIEHUE K COOECETHUKY M B KOPPEKTHOH (hopme
(bopMyITHUPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HWCIOJIB30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cOBMeCTHasl AeSITeJIbHOCTh:

MIOHUMAaTh U MCIIOJIb30BaTh MIPEUMYIIECTBA KOMAHJHON U UHAMBUAYaJIbHOW PabOThl IpU
pemeHn: OMoJI0rnYeckoi mpo0IeMbl, 000CHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHS TPYIITOBBIX
¢dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBUH € y4ETOM OOLIMX HMHTEPECOB U
BO3MO>KHOCTEH Ka)KJIOTO 4JICHA KOJUIEKTHBA;

IIPUHUMATh L€ COBMECTHOM J1€ATEIbHOCTH, OPraHW30BbIBaTh U KOOPAMHHUPOBATH
JNEUCTBUSA 1O €€ TOCTHUKEHMIO: COCTAaBIAThH IUIAH JEHCTBUM, pACHPENENSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaX/I0r0 y4aCTHHKA KOMaHbl B OOIIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C MO3WLIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3UTHBHOE CTPATETUYECKOE IIOBEACHHE B PA3JIMYHBIX CHUTyalMsX,
IPOSIBIIATH TBOPUYECTBO u BOOOpaxkeHue, OBITDH VMHULMATUBHBIM.



OBJjajieHHe YHUBEPCAJIbHBIMHU PeryJIATHBHBIMH 1€ CTBUSIMH:

1) camoopranu3amnus:

UCIOJIb30BaTh OWONOTUYECKUE 3HAHUWs JUIsl BBISABICHUS MPOOJEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUH IEJIEBBIE M CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEHCTBUSAX M TMOCTYIMKaX IO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBbIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENTbHO OCYILIECTBIISITh IMO3HABATEIbHYIO NESTEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3a7auyd B O0Opa30BaTEIbHON JAESITEILHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTHO COCTAaBJIATH TUIAH PEIICHUS TPOOJIEMBI C YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTCHHIA;

JieNlaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE,

OLICHUBATh MPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIHUPOKON DJPYIUIMU B Pa3HBIX
00J1aCTSAX 3HAHMM, TOCTOSIHHO MOBBIIIATHL CBOM 00pa30BaTEIbHbIN M KYJbTYPHBIH YPOBECHB.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNbTATOB LENIAM;

BJIaJICTh HaBbIKaMM MTO3HABATEIBHON peduieKCuu Kak 0CO3HAHMS COBEPIIAEMBIX ICHCTBUN
U MBICJIUTENIBHBIX MIPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOJIb30BaTh MPUEMBI pedIeKCUH
JUISL OLIEHKU CUTYalluH, BIOOPA BEPHOT'O PEILICHHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHMS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTUBBI U aPTyMEHTBI IPYTUX IIPU aHAIU3€E PE3YyIbTaTOB ACATEIbHOCTH,

3) npuHsTHE Ce0s1 M APYIrUX:

NMpUHHUMATh CG6$I, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yIbTaTOB AEITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO APYTUX HA OLUIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYrOro YeloBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS cojepxaHus ydeOHoro mpeamera «buonorus» Ha
yrIyOnéHHOM YpOBHE OpPUEHTUPOBAHBI Ha obecrieueHue npopHILHOTO
00ydeHust ooydaronuxcs oromornu. OHM BKIIIOYAIOT: CrieUpUIEcKre Il OMOJIOTHH HAay4IHbBIC
3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI MO OCBOCHHUIO, MHTEPHPETAIMU M TNPEoOpa3OBaAHHIO
3HAHUU, BUJIBI JAESITENbHOCTU MO MOJTYYEHHUIO HOBBIX 3HAHMA M UX NMPUMEHEHUIO B Pa3IMYHbIX
y4eOHbIX, a TaKKe B PpEAIbHbIX JKM3HEHHBIX CHTyauusix. [IpenMeTHble pe3yabTaThl
MPEJICTaBJICHBI 110 TOaM U3yYeHUSI.

[IpenmerHble  pe3ynbTaThl  OCBOeHHS ydeOHoro mpenmera «buonorus» B 10
KJlacce TOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUHN B CUCTEME €CTECTBEHHBIX HayK, B
(GbOopMUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B IO3HAHWU 3aKOHOB MPUPOIBI U
peleHn: MpodIieM paroHAIEHOTO MTPUPOIOIONB30BAHUSA, O BKIIA/I€ POCCUHCKUX U 3apYOEKHBIX
YyU€HBIX B pa3BUTHE OUOJIOTHH;

BJIaJICHUE CHUCTEMOM OMOJOrMYECKMX 3HAHUM, KOTOpas BKIOYAET: OCHOBOIIOJAraloIiye
OMOJOTHYECKHEe TEPMHUHBI U TOHATHUA (PKU3Hb, KJIETKA, OpPraHu3M, METa0OoJu3M, TOMEOCTas,
CaMOpETYJISILMSL, CaMOBOCIIPOU3BEEHUE, HACIEICTBEHHOCTh, N3MEHUNBOCTb, POCT U PAa3BUTHE),
ouonornueckue Teopun (kimerouHas Teopus 1. llIBanna, M. lIneiinena, P. Bupxosa,



XpPOMOCOMHAasi Teopusi HacleAcTBeHHOCTH T. Moprana), yaenus (H. . BaBunoBa — o meHTpax
MHOTO00pa3usi U MPOUCXOXKJICHUS KYJbTYPHBIX PACTCHHI), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB
MIEPBOTO TIOKOJICHHUS, PACIICTUICHUS, YUCTOTHI TAMET, HE3aBUCUMOT0O HacienoBanus . Mennens,
TOMOJIOTUYECKHX PSIAOB B HaciencTBeHHoW wu3MmeHunBocTH H. V. BaBumoma), mpuHIUTIBI
(KOMILJIEMEHTApHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJAMH HAyYHOT'O MO3HAHMS, UCTIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCJICTIOBAHMSIX KUBBIX O0BEKTOB (OMHCAHNE, U3MEPEHHE, HAOTI0ICHUE, SKCIIEPHUMEHT);

YMEHHE BBIJIEIATh CYLIECTBEHHbIE MPU3HAKHU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApUOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPTraHU3MOB, B TOM 4HCJE OaKTepwii, TpHOOB, PACTCHHIA,
JKUBOTHBIX U YEJIOBEKa, CTPOEHUSI OPraHOB M CHCTEM OPraHOB PAacCTeHHl, KHUBOTHBIX, YEJIOBEKa,
MPOIIECCOB JKU3HEACATEILHOCTH, MPOTEKAIINX B OpraHU3Max pacTeHUH, >XUBOTHBIX U
YeJI0BEKa, OMOJIOTMYECKUX MPOIIECCOB: 0OMEHa BEMIeCTB (METa00IM3M), IPEBPAIICHHS SHEPTHH,
OposkeHHsI, aBTOTPO(HOr0 M reTepoTpo(HOro TUIMOB MHUTAHHS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHesa, sMOpuoreHe3a, NoCTIMOPHUOHATILHOTO Pa3BUTHUS, PA3MHOKEHUS,
WHAWBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aMMOJICHCTBHS T'€HOB, TE€TEPO3HCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXKIY OPTraHOHWIAMU KIETKH M UX (YHKIUSMHU,
CTPOEHHEM KJIETOK pa3HbIX TKaHe M uX (QyHKUUAMHU, MEXKIY OpraHaMUd U CUCTEMaMHU OPTaHoOB Y
pacTeHMid, JKUBOTHBIX W 4YENOBEKa M WX (YHKIUSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX
GYyHKIUSAMHE, MEXKAY A3TarlaMu OOMEHa BEIIeCTB, dTamaMH KJIETOYHOIO IMKJIAa U KU3HEHHBIX
[IUKJIOB OPTaHW3MOB, JTallaMU ASMOPUOHAILHOTO pa3BUTHS, TEHOTUIIOM H (EHOTHUIIOM,
dbeHoTunom u pakTopamMu Cpeibl OOUTaAHNS,

YMEHHE BBISBISATh OTIUYUTEIHHBIC MPHU3HAKU KUBBIX CHCTEM, B TOM YHCIIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTHIO
Y CUMBOJIUKY JIJIS I0Ka3aTeIbCTBA POACTBA OPraHM3MOB Pa3HbIX CUCTEMaTHUYECKHUX TPYIIIL;

YMEHHE peliarh OWOJOTHMYeCKHUe 3a/ladyd, BBISABIATH MPUYUHHO-CIEJACTBEHHBIE CBSI3H
MEXJy HCCIEIyeMbIMU OHOJOTHYECKUMH TPOIECCAMU M SIBICHUSMHM, JI€1aTh BBIBOABI U
MPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHE BBINOJHATH JTaOOpPAaTOpHbIE U MpaKTUYeCKHue paboThl, COONIOAATh MpaBUia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE BBIABUIAaTh THIIOTE3bI, MPOBEPATh HMX HKCHEPUMEHTAJIbHBIMU CpEICTBaMH,
dbopMynUpys 1eTbh UCCIeT0BaAHNS, aHATM3UPOBATH MTOJIYICHHBIE PE3YJIBTATHI U JIENIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4eOHO-HCCIIEIOBATEILCKONW paboTe Mo OWMOJIOTHH, SKOJOTHH U
MEAWIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MYOJUYHO MPEICTABIATH
MOJIyYEHHBIE PE3YJbTaThl HA YYEHUYECKUX KOH(EPEHIIMSIX;

YMEHHE OIICHHBATh OSTUYECKHE AaCIEKThl COBPEMEHHBIX HCCIECIOBAaHUN B 00JIacTH
OMOJOTUM M MEIUIMHBI (KJIOHUPOBAaHUE, HMCKYCCTBEHHOE OIUIOJAOTBOPEHHE, HAlpaBICHHOE
W3MEHEHHE TeHOMA M CO3/JaHKe TPAHCTEHHBIX OPTaHU3MOB);

yYMEHHUE OCYIIECTBIIATH OCO3HAHHBIA BBIOOP OynyIieil mpodecCuoHaIbHOU ACSITEIIBHOCTH
B o0yiacTh OHOJIOTUH, MEIUIIMHBI, OMOTEXHOJOTHH, BETEPHUHAPUU, CEIBCKOTO XO3SICTBA,
MUIIEBOM TMPOMBIIUIEHHOCTH, YIAyONsTh TO3HABATENbHBIM HMHTEpPEC, HamnpaBiIeHHBIH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH TMpodeccMd U MPOAODKEHHE OHOJOTHMYECKOTO
00pa3oBaHus B OpraHU3aIMAX CPEIHEro MPOoPECCHOHATBHOTO W BBICIIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
Ne HaumeHnoBanue pa3znesioB U TeEM IpOrpaMMBbl | KonunuecTBo yacoB ‘ DnekTpoHHbIE (ITUGPOBLIC)
n/m Bcero| KontponbHbie ITpakTryecKue obpasoBatenbHbIe PeCypChl
paboThI paboTsl
‘1 HBHonorHﬂ KakK Hayka || 1 || H H |
‘2 H}KI/IBHe CHUCTEMBI U UX U3y4YEHUE || 2 || H H |
‘3 HBI/IO.HOI‘I/I}I KJIETKH || 2 || ” 0.5 H |
‘4 HXI/IMquCKaH OpraHu3aIus KIETKA || 10 || H 1 H |
‘5 HCTpOGHI/Ie 1 QYHKIIUHM KJIETKA || 8 || H 2 H |
‘6 HO6MeH BEILIECTB U MPEBPAILCHUE YHEPTUU B KIETKE || 9 || H 1 H |
7 Hacneacreennas nadopmanus u peanusanus e€ B 9 0.5
KIIETKE
‘8 H}KI/BHeHHHﬁ UK KJIETKU || 6 || H 1 H |
‘9 HCTpOGHI/Ie 1 QYHKIIMM OPTaHU3MOB || 17 || H 1.5 H |
‘10 HPazMHomeHI/Ie Y Pa3BUTHUE OPTaHU3MOB || 8 || H 1.5 H |
11 |['eneruka — Hayka 0 HacCIEACTBEHHOCTH U 2 0.5
M3MEHYUBOCTH OPraHU3MOB

‘12 H3aKOHOMepHOCTI/I HaCJIeICTBEHHOCTH || 10 || H 1 H |
‘13 H3aKOHOMepHOCTI/I M3MEHYMBOCTH || 6 || H 1 H |
‘14 HFeHeTI/IKa YyeloBeKa || 3 || ” 0.5 H |
‘15 HCGJIGKI_[I/IH OpraHU3MOB || 4 || H 1 H |
‘16 HBI/IOTGXHOJIOI‘I/IH U CHHTETUYeCKasi OMOIOTHs || 4 || H H |
‘17 HPGSGpBHOG BpeEMs || 1 || H H |
(OBIIEE KOJIMYECTBO YACOB 10 IIPOTPAMME || 102 || 0 | 13 | |




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka | KonuuecTBo 1yacos ‘ Jara Jomarmuee
n/m Beero || Konrponbnsie || IMpaktuyeckue || M3YICHUA || 3a[IaHAC
paboThl paboThI

‘1 HBnonorHﬂ KaK KOMITJIEKCHAsI HayKa M KaK 4acTh COBPEMEHHOTO 0011ecTBa || 1 H H H H |
‘2 H}KHBHe CHCTEMBI U UX CBOMCTBA || 1 H H H H |
‘3 HVpOBHeBa;I OpraHu3anus >KUBbIX CUCTEM || 1 H H H H |
‘4 HI/ICTOpI/IH OTKPBITHS U U3y4eHHUs KiIeTKH. KieTounas teopust || 1 H H H H |
5 Metoapl MOJIEKYJIIPHO# U KJIeTouHOM Onosoruu. [IpakTuueckas pabora 1 0.5

«3yueHne MeTo10B KJIETOYHOU Ononoruu (xpomartorpadus, snexrpodopes,

muddepennmanbroe ieHTpudyruposanue, [LP)»
‘6 HXI/IMquCKHﬁ cocTaB kJeTku. Heopranudeckue BeniecTna. || 1 H H H H |
‘7 HBozxa Y MUHEpaJIbHBIC BEIIECTBA KJIETKU, UX OMOJOTHYECKAsT POJIb || 1 H 0.5 H H H |
8  ||Oprannueckue BemecTBa kieTku — Oenku. JlaboparopHas pabota 1 0.5

«OOHapyxeHHe OEJKOB C MOMOIIIBIO0 KAaUeCTBEHHBIX peakiuid. [IpudanHbI

JieHaTypanuy OeiKa Ha IpUMepe SUYHOTO OEeNIKay
‘9 HCBOFICTBa, kiaccupukanus 1 GyHKIUN OeTKOB || 1 H H H H |
‘10 HOpraHquCKHe BEILECTBA KJIETKU — YTIIE€BOAbBI || 1 H H H H |
‘1 1 HOpraHquCKI/Ie BEILECTBA KJIETKU — JIUIIH b || 1 H H H H |
12 |[Hyxneunossie kuciotel. JJHK u PHK. JIaGoparopnas padota «MccnenoBanue 1 0.5 0.5

HYKJIEMHOBBIX KHUCJIOT, BBIJICIIEHHBIX U3 KJIETOK Pa3JINYHBIX OPraHU3MOB»
‘13 HCTpOGHI/IG u pynkuuu ATO. Ipyrue nykneosuarpudocdarst (HTD) || 1 H H H H |
‘14 HCeKBeHHpOBaHHe JHK. MeToabl reHOMUKH, TPAHCKPUIITOMHUKH, IIPOTEOMHUKH || 1 H H H H |
‘15 HMGTOI[I)I CTPYKTYPHOU OHOI0THN || 1 H H H H |
‘16 HTI/IHBI KJeTok. [IpokapruoTnueckas KieTka || 1 H H H H |
17 ||Crpoenue sykapuoTrueckoit kineTku. [Ipaktuyeckas padora «M3yuenue 1 0.5

CBOMCTB KJICTOYHOU MEMOpaHBI»




Ne Tema ypoka | KonuuecTBo 1yacos ‘ Jara Jomarmuee
n/m Beero || Konrponbnsie || IMpaktuueckue || M3YICHUA || 3aIaHAC
paboThl paboThl

‘18 HHOBerHOCTHHﬁ anmapar KJIeTKH || 1 H H H H
19 || OnHomemOpanHbie opraHou sl KieTku. [lpaktuueckas padbora «3yuenue 1 0.5

JBUKEHUSI LINTOIIa3Mbl B PACTUTENIBHBIX KIIETKAX)
20 |[ITosryaBTOHOMHBIE OPraHOU/IbI KJIETKU: MUTOXOHIPUH, TIJIACTHIBI. 1 0.5

JlaGopaTopnas pabora «VccnenoBanue ia3Moin3a 1 Aeria3Moin3a B

PACTUTENBHBIX KIETKAX)
‘21 HHCM6M6paHHHe OpPraHoUJIbl KJIETKH || 1 H H H H
‘22 HCTpOGHI/IG 1 QYHKLUH s171pa || 1 ” 0.5 H H H
23 ||CpaBHHTEIbHAS XapaKTEPUCTHUKA KIETOK dyKapHoT. JlabopaTopHas pabora 1 0.5

«3yueHne cTpoeHus KJIETOK Pa3InYHbIX OPraHu3MOBY»
24 ||AccuMMIIALINS ¥ TUCCUMIISAIIAS — JBE CTOPOHBI MeTaboym3Ma. Tumsr oOMeHa 1 0.5

BemiecTB. JlabopaTopHas padora «3yueHue KaTaTuTHIECKOH aKTUBHOCTH

(dhepMeHTOB (Ha MpUMepe aMUJIa3bl UIIH KaTajasbl)»
25 || PepMEeHTATUBHBIN XapaKTep Peakifii KICTOYHOTO MeTaboIn3Ma. 1 0.5

Jlaboparopnast pabota «M3yuenne hepMEHTaTUBHOTO paCIIEIIIICHUS

MEPOKCH/Ia BOJOPO/A B PACTUTEIILHBIX U KUBOTHBIX KIETKaX)»
‘26 HBGHKI/I-aKTI/IBaTOpr U O€JIKU-UHTUOUTOPHI || 1 H H H H
‘27 HABTOTpO(I)HHﬁ TUI 0OMEHa BEIIEeCTB || 1 H 0.5 H H H
28 |/ ®orocunres 1| | I |
29 | XemocunTtes. JlabopaTopnas pabora «CpaBHEeHHE TIPOIIECCOB (DOTOCHMHTE3A U 1 0.5

XEMOCHHTE32a
30 ||Anaspobuble opranu3Mbl. Bunasl 6poxxenus. JlaboparopHas pabota 1 0.5

«CpaBHEHUE IPOLIECCOB OPOKEHUS U TbIXaHUS
‘31 HA3p06HHe OpraHU3MBbl. DTalbl SHEPreTUYECKOro 0OMeHa || 1 H H H H
‘32 H3Hepm;1 MeMOpaHHOTro rpaauenTa npotoHoB. Cunre3 AT®: padora || 1 H H H H




Ne Tema ypoka | KonuuecTBo 1yacos ‘ Jara Jomarmuee
n/m Beero || Konrponbnsie || IMpaktuueckue || M3YICHUA || 3aIaHAC
paboThl paboThl

‘ anOTOHHOﬁ AT®-cunraspl || H H H H |
‘33 HPeaKHI/II/I MaTpU4YHOI'O0 CHUHTE3a || 1 H H H H |
‘34 HTpaHCKpHnuH;I — Marpuunblii cuare3 PHK || 1 H H H H |
‘35 HTpchn;Iuml u €€ JTansl || 1 H 0.5 H H H |
‘36 HKOI[I/IpOBaHI/Ie aMUHOKHCIIOT. Ponb pubocom B bnocuHTese Oenka || 1 H H H H |
‘37 HOpraHmaum r€HOMa y IPOKAPUOT U DYKAPUOT || 1 H H H H |
38 |[Bupycsl — BHEKJIETOUHbIE ()OPMBI )KU3HH U OOJIUTATHBIC TAPa3UTHI. 1 0.5

[TpakTuyeckas padora «Co3aHue MOJICIN BUPYCa»
‘39 HBprCHHe 3a00JIeBaHMs YEI0BEKA, )KUBOTHBIX, PACTCHUI || 1 H H H H |
‘40 HMOJ‘IeKyJ'IHpHBIe MEXaHU3MBbI SKCITPECCUU T'€HOB Y 3YKAPUOT || 1 H H H H |
‘41 HHaHOTeXHonorHH B OMOJIOTMH M MEJJMIIHE || 1 H H H H |
‘42 H}KI/BHGHHHITI LUK KJIETKU || 1 H H H H |
‘43 HManHqHHﬁ cunre3 JJHK || 1 ” 0.5 H H H |
44 | Xpomocomsl. JlabopaTtopHas padota «3yueHne XxpoMocoM Ha rOTOBBIX 1 0.5

MHKpOIIpenaparax»
‘45 HILeJIeHI/Ie KJIETKA — MUTO3 || 1 H H H H |
46 || Tuns! knerok. Kapuokunes u untokunes. JlaboparopHas pabota 1 0.5

«HabmroneHne MuTO3a B KJIETKaX KOHYMKA KOpPEIIKa JyKa (Ha TOTOBBIX

MUKpOIpenaparax)»
‘47 HPerHHHI/IH YKU3HEHHOTO LIMKJIA KJIETOK || 1 H 0.5 H H H |
‘48 HOpraHmM KaK €IMHOE LIEJIOE || 1 H H H H |
‘49 HTKaHI/I pacrenuii. JlabopatopHas pabora «3ydueHue TkaHe pacTeHU» || 1 H H 0.5 H H |
50 |[TkaHu >KMBOTHBIX U 4YenoBeka. JlaboparopHas padora «3ydenne TkaHen 1 0.5

KHUBOTHBIX»




Ne Tema ypoka KonuuecTBo 1yacos ‘ Jara Jomarmuee
n/m Beero | Konrponsasle || IIpaktnueckue || A3YICHWA || 3a[IaHAC
paboThl paboThl
51 ||Opransl. Cucremsl opranoB. JJaboparopHas padota «M3ydeHne opraHoB 1 0.5
LIBETKOBOT'O PACTEHUS»
‘52 HOnopa T€JIa OPraHU3MOB || 1 H H H H |
‘53 HIIBH}KeHHe OpPraHM3MOB || 1 H H H H |
‘54 HHI/ITaHI/Ie OpPraHM3MOB || 1 H H H H |
‘55 HHI/ITaHI/Ie II0O3BOHOYHBIX KMBOTHBIX. [InIIeBapuTeIbHAS CUCTEMA YETI0BEKA || 1 H H H H |
‘56 HI[HxaHHe OpraHU3MOB || 1 H H H H |
‘57 HI[HxaHHe MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA || 1 H 0.5 H H H |
‘58 HTpchnopT BEIIECCTB y OPraHU3MOB || 1 H H H H |
‘59 HKpOBeHOCHaﬂ CHCTEeMa TO3BOHOYHBIX KUBOTHBIX U YEIOBEKA || 1 H H H H |
‘60 HBLI/:[eneHI/Ie y OpraHu3MOB || 1 H H H H |
‘61 H3aH_II/ITa Yy OPraHU3MOB || 1 H H H H |
‘62 HI/IMMyHHaH CHUCTEMA YEJIOBEKa || 1 H H H H |
‘63 HPaB,Z[pa)KI/IMOCTB U PEryjsinusl y OpraHU3MOB || 1 H H H H |
‘64 Hl“yMopanLHa;{ peryasiys U SHIOKPUHHAS CUCTEMA )KMBOTHBIX U YEJIOBEKA || 1 H 0.5 H H H |
‘65 HqDOpMH Pa3MHOKEHHS OPTaHU3MOB || 1 H H H H |
‘66 HHonmsoe Pa3sMHOXEHUE || 1 H H H H |
67 | Meitos L1 | | | |
68 |[amerorene3. OOpa3oBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. JlabopaTopHas 1 0.5
pabota «/3ydyeHne cTpoeHus MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENaparax»

‘69 HI/IHI[I/IBI/II[yaJIBHOG pa3BUTHE OPTaHU3MOB — OHTOTCHE3 || 1 H H H H |
‘70 H3a1<nazu<a OpPraHOB M TKaHEHN U3 3apOJbIIIEBBIX JIUCTKOB || 1 H H H H |
71 |Poct u pa3BuTHE KHUBOTHBIX. JIabopaTtopHas paboTa «BrIsBICHHE TPU3HAKOB 1 0.5

cXoacTBa 3apozu>1mel71 ITIO3BOHOYHBIX XUBOTHBIX)»




Ne Tema ypoka KonuuecTBo 1yacos ‘ Jara Jomarmuee
n/m Beero | Konrponsasle || IIpakTuueckue || A3YICHAA 3a/laHue
paboThl paboThl

72 |[Pa3MHOXXEHHE U pa3BUTHE pacTeHuid. JlabopaTopHas padora «CtpoeHue 1 0.5

OpraHOB Pa3MHOKEHUS BBICIINX PACTEHUN»
‘73 HI/ICTOpI/IH CTaHOBJICHUS M PAa3BUTHs N€HETUKH KaK HayKH || 1 H H H H
74 ||OcHOBHBIC TIOHSTHS M CUMBOJIBI TeHeTHKU. JlabopaTtopHas padora «/Ipo3oduna| 1 0.5

KaK OOBEKT T€HETUYECKIX HCCIICTOBAHMIN
75 ||3akOHOMEPHOCTH HacleI0BaHMs MPU3HAKOB. MOHOTHOPHUIHOE CKPEIMBAHUE. 1

W3ydenue pe3ynbTaToB MOHOTUOPUIHOTO CKPEIIUBAHUS Y APO30(HIIBI.
‘76 HHI/ITonoqueCKHe OCHOBBI MOHOTHOPUTHOTO CKPEIIHBAHUS || 1 H H H H |
‘77 HAHaJII/IBI/IPYIOH.Iee cKpewuBanue. Hemonnoe 1oMUHUpOBaHKE || 1 H H H H |
‘78 HI{HFH6pH):[Hoe CKpemuBanue. Permenne 3a1a4 Ha AUTHOPUTHOE CKPEIIMBAHHE. || 1 H H H H |
‘79 HL[I/ITonoqueCKHe OCHOBBI TUTHOPUTHOTO CKPEIMBAHHS || 1 H 1 H H H |
‘80 HCuermeHHoe HacJIeIOBAHUE TTPU3HAKOB || 1 H H H H |
‘81 HXpOMOCOMHaﬂ TEOpHUS HACJIEACTBEHHOCTH || 1 H H H H |
‘82 HFeHeTHKa rnosia || 1 H H H H |
‘83 HFeHOTHH KakK I[eJIOCTHAsI CUCTEMA || 1 H H H H |
‘84 HFeHeTquCKHﬁ KOHTPOJIb Pa3BUTHS PACTCHUM, )KUBOTHBIX U YEJIOBEKA || 1 H 0.5 H H H |
‘85 HI/I3MquHBOCTL NPU3HAKOB. BBl N3MEHYHBOCTH || 1 H H H H |
‘86 HMO/:[I/I(bHKauHOHHaﬂ N3MEHYNBOCTE || 1 H H H H |
87 ||BapumarmoHHBINA ps M BapualmoHHas KpuBas. JlabopaTopHas pabora 1 0.5

«HccrnenoBanue 3aKkOHOMEPHOCTEH MOIM(UKAITMOHHOW U3MEHUYNBOCTH.

[TocTpoeHne BapralMOHHOTO psifia U BApUALIMOHHOM KPUBOW»
‘88 HFeHOTHHHqGCKaH M3MEHYUBOCTh. KOMOMHATHBHAS H3MEHUYUBOCTh || 1 H H H H
89 |[MyraunonHas u3MeHUMBOCTh. [IpakTHueckas pabota «Mytauuu y apozopumisl|| 1 0.5

(Ha rOTOBBIX MUKpOIIpenapaTax)»




Ne Tema ypoka | KonuuecTBo yacon ‘ Jara JlomarHee
n/m Beero || Konrponbnsie || IMpaktuueckue || M3YICHUA || 3aIaHAC
paboThl paboThl
‘90 H3aKOHOMepHOCTI/I MYTallHOHHOTO TIpoIlecca. DMUTC€HETHKA U STTUTE€HOMHKA || 1 H H H H |
91 |'eneruka yenoseka. [IpakTuyeckas padora «CocTaBieHHe U aHATIN3 1 0.5
POIOCIOBHOM»
‘92 HMGTOI[I)I MEIUIIMHCKON T€HETUKHU || 1 H H H H |
93 |3HaueHHe MEOUIIMHCKOW FT€HETUKU B MPEAOTBPAILICHUHN U JICYCHUN 1 0.5
TCHETHYECKUX 3a00JIeBaHU YeTIOBEKa
94  |OcHoBHBIC OHATHS cenekiuu. JlaboparopHas padota «M3ydeHne copToB 1 0.5
KYJIbTYPHBIX PACTEHUU U OPOJ] JOMALTHUX KUBOTHBIX
95 ||Metons! cenekimoHHOK paboThl. JlJaboparopras pabota «3ydeHne MeTo10B 1 0.5
CEJIEKIIUU PACTCHHIT»
96 ||locTrKeHUs CeNEKINHU paCTeHUN U )KUBOTHBIX. [IpakTrueckas pabora 1 0.5
«IIpuBUBKa pacTeHUI»
‘97 HCoxpaHeHHe, U3y4YEHUE U MCIIOJIb30BAHNE TE€HETHIECKUX PECYPCOB || 1 H H H H |
98 |[buoTexHOIOTHS KaK HayKa U OTpaciib Mpou3BojicTBa. [IpakTuueckas paboTa 1 0.5
«M3yuenne 00beKTOB OMOTEXHOIOTUI
‘99 HOCHOBHHe HaIlpaBJICHUs] CHHTETHUECKOW OMOJIOTUU || 1 H 0.5 H H H
‘100 HXpOMOCOMHaﬂ Y FeHHAs HHKEHEPHS] || 1 H H 0 H H
‘101 HMGI[I/II_[I/IHCKI/IG OMOTEXHOJIOTHHA || 1 H H H H
‘102 HPe3epBHLH71 ypok. [ToBTopenue, o6001menne, cucreMaTru3aius 3SHaHUH || 1 H H H H
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 102 | [ 14 |

‘97 ”06061LIGHI/IG no Teme «IIpoucxoxeHre u pa3BUTHE KU3HU HA 3eMIe»

98 ||O6o6menne no Teme «IIPOMCXOMkKIEHHE YETOBEKA — AHTPOTIOTEHE

‘99 ”O606H_IGHI/IG 1o TeMe «JKOJIOTHS — HayKa O B3aMMOOTHOIIEHUSIX OPraHU3MOBY

—_ | = =] =~

‘100 ”O606H_IGHI/IG 1o TeMe «OpraHu3Mbl U cpejia OOMTaHHS




Ne Tema ypoka | KonuuecTBo 1yacos ‘ Jara Jomarmuee
n/m Beero || Konrponbnsie || IMpaktuueckue || M3YICHUA || 3aIaHAC
paboThl paboThl
‘101 ”O606H_ICHI/IC 10 TeMe «DKOJIOTHS BUIOB ¥ OIS H 1 ” ” ” H |
1102 |0Go6menne no Teme «buochepa — r106aTbHAS IKOCHCTEMA | 1 | [ [ [ |
OBILEE KOJIMYECTBO YACOB I10 [TPOT PAMME | w2 | o || 75 | |




YYEBHO-METOANMYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YHEHUKA
METOAWYECKHE MATEPUAIJIBI JIJIAA YHUTEJLA

N ®POBBIE OBPA3OBATEJIBHBLIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
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