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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yuebnomy nipeamety "buonorus” (nangee - 6noyiorus) Ha YpOBHE CpPEIHETo OOIIEero
oOpa3zoBanus pazpaboraHa Ha ocHoBe DenepabHOrO 3akoHa 0T 29.12.2012 Ne 273-D3 «O6 o6pazoBaHuH
B Poccuiickoii @eaepannny, ®I'OC COO, Konnenuuu npenoiaBanus yueOHoro npeamera «buonorusy»
Y OCHOBHBIX TOJIOXEHUH (enepanbHoil pabodeil mporpaMMbl BOCIUTAHHS.

VYuebnsrii npeamet «buosorusy yriryosnéaaoro ypoHs nzydenus (10—11 kmaccel) SBIsSE€TCS OJHUM
U3 KOMIIOHEHTOB MpeaMeTHO oOmactu «EcTecTBeHHO-HAy4YHBIE MpeaMeTb». COrjacHO IMOJIOKEHUSIM
OI'OC COO mpodunbHbIE ydeOHBIE MPEAMETHI, M3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SBISIOTCS
crocobom muddepenimanuu o0ydeHUsT HA YpPOBHE CpEIHEro o0IIero oOpa3oBaHUS U TPU3BAHBI
o0ecneunTh  IPEeMCTBEHHOCTh  MEXAY OCHOBHBIM  OOIIMM, CpPE€OHUM  OOIIMM, CpEAHHUM
npo¢eCCHOHATBFHBIM U BBICIIUM 00pa3oBaHueM. B To ke BpeMs KaKIbl U3 3THX y4eOHBIX MPEAMETOB
JIOJKeH OBbITh OPHEHTUPOBAH Ha MPHOPUTETHOE pelIeHHe 00pa3oBaTelIbHBIX, BOCIUTATENIBHBIX U
Pa3BUBAIOIIMX 337124, CBA3AHHBIX C MpodopueHTanuell o0yJyaromuxcs 1 CTUMYJIMPOBaHHEM HHTepeca K
KOHKpETHOW o00JacTh Hay4YHOrO 3HaHHUA, CBSI3aHHOTO C OWOJOTHe, MEAMIMHON, SKOJOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[IporpamMma o yuebnomy npeamery "buonorus" naét npeacraBieHue o IeNU U 3a/la4ax U3y4eHUs
yuebHoro npeamera «buonorus» Ha yriryOn€HHOM ypOBHE, OIpenernseT o0s3aTebHoe (MHBApHAHTHOR)
MIPEeIMETHOE COJEp)KAaHUE, €ro CTPYKTYpPUPOBAHHE MO paslielaM U TeMaM, paclpeaesieHHe Mo Kiaccam,
PEKOMEHIYeT MOCIEA0BATEIbHOCTh HM3yYeHUs ydeOHOro Marepuana ¢ Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JOTMKH y4eOHOrO IMpollecca, BO3PACTHBIX 0COOCHHOCTEH oOydaromuxcs. B
[IporpaMMe 1Mo OHWOJIOTMM PEaTM30BaH MPUHIUI [IPEEMCTBEHHOCTH C U3yuy€HUEM OHOJIOTMHM Ha YpOBHE
OCHOBHOT0 00111eT0 00pa3oBanusl, OJaroaaps 4emy MpocMaTpUBaeTCs HAPAaBIEHHOCTh Ha MOCIEaYoIee
pa3BuTHE OHMOJOrMYECKHX 3HAHW, OPHEHTUPOBAHHBIX Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, DSKOJOTUYECKOTO MBIIUICHUS, TPEJCTaBICHUH O 340pOBOM 00pa3e KHU3HU, Ha
BOCIIUTaHHE OEpeKHOTO OTHOLIEHMSI K OKpY»Karolleil mpuponaHoil cpene. B mporpamme no Ouonoruu
TaKk)ke MOKa3aHbl BO3MOXKHOCTH yueOHOro mpenmera «buomnorus» B peanuzanuu TpedoBanuii GI'OC
COO k miIaHUpyeMbIM JIMYHOCTHBIM, METANpPEAMETHBIM MU NpPEIMETHBIM pe3yjbTaTaM OOYy4YeHHsS U B
(bOopMHpPOBAaHUN OCHOBHBIX BHJIOB y4eOHO-ITO3HABATENbHOMN AEATENHOCTH O0YUYaIOMIMXCS IO OCBOSHHUIO
coJiepKaHusl OMOJIOTHYECKOT0 00pa30BaHUs HA YPOBHE CPEHETO 00IIero 00pa3oBaHus.

VYuebublii mnpenmer «buonorus» Ha YpOBHE CpeAHEro oOmero o0pa3oBaHHs 3aBepLIAeT
Ouosoruyeckoe oOpa3oBaHHME B IIKOJIE M OPUEHTUPOBAH Ha paclIUpeHHe M yriayOleHue 3HaHuM
o0yyJaromuxcs O *HBOH MPUPOJE, OCHOBAX MOJIEKYJSIPHOW M KIETOYHOH OMOJIOTHMH, SMOPHUOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

Wzyuenne yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE OpPUEHTHPOBAHO Ha
MOATOTOBKY OOy4aromuxcs K MOCIEAYIOUIEMY MOJyYEHHI0 OHOJOrMYecKoro oOpa3oBaHHsS B By3ax U
OpraHu3alysIX cpenHero mnpodeccuoHanbHOro obpazoBaHus. OCHOBY €ro coJepXaHHs COCTaBIsET
cucreMa OWOJIOTMYECKUX 3HAaHUM, MOJYYEHHBIX NPHU HM3YyYEHUH OOYYaIOLUIUMUCS COOTBETCTBYIOIIHX
CHCTEMaTHYEeCKHX Pa3JieioB OMOJIOTUM Ha YPOBHE OCHOBHOT'O 00111ero oopa3zoBanus, B 10—11 kiaccax 3tu
3HAHUA TIONYYalOT pa3BUTHE. Tak, paclIUpeHbl M YIiIyOJeHbl OMOJIOTWYECKHE 3HAHUS O PACTEHHSX,
KUBOTHBIX, TpuOax, OaKTepUsIX, OpraHU3ME YeTOBEKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HU, TOTIOTHUTEIHHO
BKJIIOUEHBl OMOJIOTUYECKHE CBEIEHHUS MPUKIAAHOIO U TOMCKOBOTO XapakTepa, KOTOPHIE MOXHO
UCMOJIb30BaTh KaK OPUEHTHUPHI JUIS MOCIEAyIoIero Beidopa npodeccun. Bo3mMoxkHa Takke MHTErparus
OMOJIOTrMYECKUX 3HaHUM C COOTBETCTBYIOUIMMH 3HAHUSMHU, TOJTYYEHHBIMH 00y4YaIOUTUMUCS MTPU U3yUEHUH
(bU3HUKYN, XUMUH, Teorpauu 1 MaTEMATHKH.

CrtpykTypa mporpamMMbl o ydeOHoMy npeamery "buomorus" orpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIIOIMOHHBIA MOAXOABI K u3yueHHto Owuosoruu. CoriacHo MM, U3y4yalOTCsl CBOMCTBA H
3aKOHOMEPHOCTH, XapaKTepHble HJs KHUBBIX CHCTEM pa3HOTO YPOBHS OpraHU3alMH, SBOJIIOLHU
OpPraHUYecKOro Mupa Ha 3emiie, COXpaHEHHUs] OMOJIIOTHYECKOT0 pa3HooOpas3us miaHeTsl. Tak, B 10 kiacce
M3YYalOTCSl OCHOBBI MOJIEKYJISPHOW M KJIETOYHOM Ouosoruu, 3MOpPHOJOTHM U OHOJOTHH Pa3BUTHS,
TCHETUKH W CENeKIMU, OWOTEXHOJIOTUM ¥ CHHTETUYECKOW OWOJNOTHH, aKTyaTu3upylTCS 3HAHUS
oOydJaroruxcsi Mo OOTaHWKE, 300JI0THH, aHaTOMUH, (u3Hojgornu 4enoBeka. B 11 kmacce m3ydaroTcs
ABOJIIOIIMOHHOE YUEHHUE, OCHOBBI DKOJIOTHH U y4eHHE 0 buocdepe.

VYuebnsiii npeamer «bronorus» npu3BaH 00ECEYUTh OCBOCHUE O0YJArOIUMHUC OMOJIOTHUUECKHUX
TEOPUH U 3aKOHOB, UJIEH, IPUHIUIIOB U IIPaBUJL, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON
KapTUHBI MHpA, 3HAHUNA O CTPOEHUHU, MHOTOOOpPa3HUH U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, MOITYJISIHH,



OMOIIeH03a, DKOCHUCTEMBI, O BBIJAIOMIMXCS HAYYHBIX TOCTHD)KEHHUSX, COBPEMEHHBIX HMCCIECIOBAHUAX B
OMOJIOTHH, MPUKIAAHBIX acleKTax OMOJIOTWYEeCKMX 3HaHui. [l pa3BUTHA M TOJAEpXKaHHUS WHTepeca
oOyyaromuxcs K OHONOTMHM HapsAAy €O 3HAYUTEIbHBIM OOBEMOM TEOPETUYECKOTO MaTepuayia B
COJIEp’)KaHUU TMPOTrPaMMbI IO OHOJOTUU MPEIyCMOTPEHO 3HAKOMCTBO C HWCTOpPUEH CTaHOBIIGHUS H
Pa3BUTHS TOW WM MHOM 006J1acT OMOJIOTHH, BKJIAZIOM OTECUYECTBEHHBIX U 3apyOSKHBIX YUEHBIX B pEIICHUE
BXHEHIINX OMOJIOrMYECKUX U SKOJIOTHYECKHUX MpodIem.

Lenp wusydenuss yuebHoro mnpeamera «buonorus» Ha yriyOn€HHOM YpOBHE — OBIIAQJCHUE
00y4aroIUMUCS 3HAHUAMHU O CTPYKTYPHO-()YHKIIMOHAIBHOM OpraHu3aliy )KUBBIX CUCTEM Pa3HOrO paHra
U MpHOOpETeHHWE YMEHUH HCHOJb30BaTh 3TH 3HAHUS B (OPMHUPOBAHUM HMHTEpEca K ONpeAeTIEHHOM
obnactu mnpodeCcCHOHANBHOM JESITEIIbHOCTH, CBSI3aHHOW ¢ OWoJorued, WM K BBIOOpPY y4ueOHOTO
3aBEJICHUS ISl IPOIOJDKEHUST OMOJIOTHYECKOTO 00pa30BaHMUS.

Joctuxkenne nenud u3ydeHuss ydeOHoro mpeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE
o0ecrieYnBaeTCs peIeHUEeM CIeTYIONINX 3a/au:

OCBOEHHE OOYYaIOIIMMHCS CUCTEMbl OHOJIOTMYECKHUX 3HaHWM: 00 OCHOBHBIX OHOJIIOTHYECKUX
TEOpHSX, KOHIENIUAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M TpaBWIAX, COCTABISIOMINX
COBPEMEHHYIO €CTECTBEHHO-HAyUHYI0 KapTHHY MHpPa; O CTPOCHUH, MHOTOOOpa3suu U OCOOEHHOCTSIX
OMOJIOTMYECKHX CHCTeM (KIJIETKA, OpraHu3M, MOMYJISIUs, BHI, OMOTeOIeHO3, Onocdepa); O BBIIAIOIINXCS
OTKPBITHIX U COBPEMEHHBIX HCCIEAOBAaHUSAX B OUOIIOTHY;

O3HAKOMJICHHE OOYYalOMIMXCS C METOJaMH IIO3HAHUS XMUBOW TPHPOJBI HCCIEI0BATEIbCKIMHU
METOJIaMU OMOJIOTMYECKUX HAyK (MOJIEKYJISPHON M KIETOYHOW OUONOrHH, SMOPUOIOTMH W OUOJIOTHU
pa3BUTHS, TCHETUKHM M CEJIEKIHH, OWOTEXHOJOTMHM M CHHTETHYECKOW OHOJOrMH, NaJCOHTOJIOTHH,
HKOJIOTHH); METOJAMH CaMOCTOSITEIBHOTO MPOBEACHUSI OMOJOTHYECKIX UCCIEIOBAHUN B 1aOOpaTOpUH U
B npupo/ie (HabItoieHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHKE);

OBJIaJIcHHE OOYYaIOIIUMUCA YMEHHUSIMH: CaMOCTOSATEIbHO HAXOAWTh, AaHAIU3UPOBATh W
WCTIOJB30BaTh OWOJIOTHYECKYI0 HWH(GOPMAIHIO; TMOJIB30BaThCS OMOJIOTUYECKON TEPMUHOJOTHEH WU
CHUMBOJIMKOH; yCTaHABJIMBAaTh CBS3b MEXJY pa3BUTHEM OHOJIOTMM M COLHUAIBHO-3KOHOMUYECKUMHU U
HKOJIOTUYECKUMHU TIpoOJIeMaMH YEJIOBEUECTBa; OIEHUBATH TMOCIEICTBHS CBOCH JESITEIHHOCTH IO
OTHOIICHHIO K OKpY’KaIoLIled NMpUPOAHOI cpelie, COOCTBEHHOMY 370POBBIO U 3/10pPOBBIO OKPYXArOIIUX
JmoJeil; 000CHOBBIBATH M COOMIOAATh MEpbl NMPOPHIAKTUKN HH(GEKIMOHHBIX 3a00JIeBaHMM, MpaBuiIa
MOBEJCHUsT B TMpHpoJe U obecreueHUs OE30MaCHOCTH COOCTBEHHOW JKU3HEAEATENbHOCTH B
YpEe3BBIUANHBIX CUTYAlUAX MPHPOTHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepPH30BaTh COBPEMEHHEIC
Hay4HbIE OTKPBITHS B 00JIaCTH OMOJIOTHH;

pa3BuTHEe y O0OYyYaroIMXCsS HWHTEIJIEKTYyaJbHBIX M TBOPYECKMX CHOCOOHOCTEH B Tpolecce
3HaKOMCTBA C BBIJAIOIIMMUCS OTKPBITHSIMM W COBPEMEHHBIMU HCCIEIOBaHUSIMM B OHOJIOTHH,
pemaeMpIMi €10 MpOoOJeMaMH, METOJMOJIOTHEH  OMOJOTHMYECKOTO  HWCCIENOBAaHMS, IPOBEICHUS
HKCHEPUMEHTAIbHBIX UCCIIEI0BAaHUM, pelIeHHs OMOJIOTHUYECKUX 3aJ]1ad, MOJICIUPOBAHUS OMOJIIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Y 00YYaIOUINXCS [IEHHOCTHOTO OTHOLICHHS K KUBOM MPHUPOJIE B LIETIOM H K OT/AEIbHBIM
e€ oO0beKTaM | SBICHUSIM; (POPMUpPOBAHUE HKOJOTHMUECKOW, TEHETHYECKOW TpPaMOTHOCTH, OOIIeH
KYJIBTYpbI IOBEJICHUS B IPUPOJIE; MHTETPALMN €CTECTBEHHO-HAYYHbIX 3HAHU;

nproOpeTeHne OO0YYAIOMUMUCS KOMIIETEHTHOCTH B  PAllMOHATBHOM IPHPOJIONOIB30BAHUT
(cobmronenne mpaBUiI TMOBEACHUS B IPHPOJIE, OXpPaHbl BUJOB, IKOCHCTEM, OMOC(heEpbl), COXpaHEHUH
COOCTBEHHOTO 3/I0POBbS W 3[0POBBSl OKPYKAIOIIUX JIoJeH (coOmoaeHuss Mep NpoUIaKTHKU
3a0osneBaHud, oOecriedueHne O€30MacCHOCTH KHU3HENEATENBHOCTH B UYPE3BBIYAMHBIX  CHUTYalHAX
MIPUPOTHOTO ¥ TEXHOT€HHOTO XapaKTepa) Ha OCHOBE MCIOJIB30BaHUS OMOIOTUIECKUX 3HAHUNA U YMEHHH B
MIOBCETHEBHOM JKU3HU;

CO3/IaHHE YCJIOBUH JUIsl OCO3HAHHOTO BbIOOpa 00yYaromUMUCA UHIMBUIYaIbHOM 00pa3oBaTenbHON
TPAeKTOPUHU, CIIOCOOCTBYIOIIEH  IOCIHEAYIOIIEMY TNpPO(ECCHOHATBHOMY  CaMOOMpPEICNICHHIO, B
COOTBETCTBUH C MHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OOmiee yuCliO 4acoB, OTBEACHHBIX HA M3ydeHHE OMOJOTHHM Ha YIIyOJIEHHOM YPOBHE CpPEIHErO
obmero obpaszoBanusi, cocrapisaer 204 gaca: B 10 knmacce — 102 gaca (3 ygaca B Hegenmo), B 11 kimacce —
102 gaca (3 yaca B HeZemIO).

OT60op opraHu3aIMOHHBIX (OPM, METOJOB W CPEICTB OOyYEeHHs] OMOJOTHU OCYIIECCTBISCTCS C
yu€TOM crienu(UKU ero coepKaHus U HapaBJIEHHOCTH Ha MPOJIOJHKEHNE OMOJIOTHUECKOT0 00pa30BaHus
B OpraHHU3alUsaX CpeHero NpodecCuoHaIbHOTO U BBICIIET0 00pa30BaHusl.



OOs3arenbHBIM  yCIOBUEM TIpH  OOy4yeHMH OWOJIOTMM Ha YIIIyONEHHOM YpOBHE SIBISIETCS
IpoBeJeHNE JTa0OpaTOPHBIX W TPaKTHYeCKHX padoT. Tarke ydacTHe OOYYalOUIMXCS B BBITOJHEHUH
MPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PadOT, TEMAaTHKa KOTOPBIX OMPEACIAeTCS yYUTEIeM Ha OCHOBE
MMEIOLINXCS MaTePUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHH.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMbl, BBIIECIEHHOE KVYPCUBOM, HE BXOJUT B IPOBEPKY TIOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'NMA).

Tema 1. Bunosorus kak Hayka

CoBpemeHnHass OuoOJOrusi — KOMIUIEKCHas Hayka. KpaTkas wuCTOpUs pa3BUTHUS OHOJIOTHH.
Buonornveckue Hayku W m3ydaemble UMHU TpoOieMbl. DyHIaMeHTaIbHbIE, MPUKIAAHBIE U TTOUCKOBHIC
HAy4YHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3nayeHue OHOJOTMM B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOH KapTUHBI MHpa.
[Ipodeccun, cszannpie ¢ Ouosorueil. 3HaueHue OUONOTMM B MPAKTUYECKOW AESITENLHOCTH YelIOBEeKa:
MEIUIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPAaHE IPUPO/IBL.

JdemoHcTpauuu

[Toprperer: Apuctorens, Teodpacr, K. Jluaneir, XK. b. Jlamapk, Y. Jlapsun, Y. Iapseii, I
Mennens, B. 1. Bepuanckuii, 1. II. IlaBnos, . . Meunukos, H. 1. Basunos, H. B. Tumodeen-
Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiet u cxeMbl: «CBsI3b OMOJOTHH C APYTUMU HayKamuy, «CrcreMa OMOJOTHYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl U UX U3Y4YEeHUE

XKusble cucrteMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHUCTEM: €IWHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEIOCTHOCTh, CIOKHOCTb U YHOPSAJOYEHHOCTb CTPYKTYpBI,
OTKPBITOCTh, CaMOOpPraHU3alUsl, CaMOBOCIIPOM3BEJICHUE, PA3APAKUMOCTb, H3MEHUYUBOCTb, POCT U
pa3BuTHE.

YPpoBHU OpraHM3aluy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUIOBOM,  DKOCHCTEMHBIM  (OuoreoneHotrnyeckuit),  Ouocdepusii.  I[Ipouecchl,
MIPOUCXOJISIINE B KHUBBIX cUcTeMax. OCHOBHBIC MPHU3HAKU KUBOTO. JKU3HB Kak (popma cyliecTBOBaHUs
Matepuu. Hayku, n3ydaromiye *uBble CUCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3alNU.

W3yuenne KuBBIX cucteM. Meroapl Ouosnoruueckoi Hayku. HaOmroneHnue, u3MepeHue,
SKCIEPUMEHT, CHUCTEMaTHh3alMsi, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHMOW NEPEMEHHOM.
[TnanupoBanue sxcnepuMenTa. [locranoBka u nposepka runote3. Hynesas runoresa. [lonsTie BoIOOpKH
n e€ noctoBepHOcTh. PazOpoc B Ouonormueckux AaHHbIX. OlEHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. [[pUunHBI UCKaXXE€HUS PE3yNbTaTOB 3KCnepuMeHTa. [IoHsITHE cTaTUCTUYECKOTrO TecTa.

JdemMoHcTpanuu

Tabmuier u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «buomornuyeckue cucreMbl», «CBoOHCTBa
KUBOM MaTepum», «YpPOBHH OpraHU3alUHU XUBOU mpuponb», «CTpoeHue KUBOTHOW KIETKW», «TkaHu
KHUBOTHBIX», «CHCTEMBI OPTaHOB YeIIOBEYECKOro opranuszMay, «buoreorenos», «buocdepar, «MeToasl
W3Yy4YEHUS KUBOU IPUPOIBD».

O6opynoBanue: sabopaTopHOEe OOOpYIOBAaHUE Ui TPOBEACHHS HAOMIOIEHUN, HW3MEpPEHHH,
AKCIIEPUMEHTOB.

IpakTuyeckasi padora «/crnonb30BaHue pa3IUYHBIX METOAOB MPU U3YUEHUU KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTku

Krnetka — cTpykTypHO-GyHKIIMOHATBHAS €AUHHIIA )XKUBOTO. MlcTopus OTKphITUS KIeTKU. PaboTs! P.
I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. [netinen, P. Bupxos). OcHOBHBIEC TIOJIOKESHUS
COBPEMEHHOM KJIETOYHOM TEOPUH.

Metoapl MOJEKYISIPHOW W KJIETOYHON OMOJIOTHH: MHUKPOCKOIHUs, XpoMarorpadus, srmekrpodopes,
METOJl MEUEHBIX aToMoB, auddepeHnaNbHOE UEHTPUPYTHPOBAHUE, KYJIBTUBHPOBAHHE KIIETOK.
H3zyuenue @urcuposannvix Kiemox. IEKTpOHHas MHUKpockonus. Kowughoxanvnas mukpockonus.
Bumanvnoe (npudscusnennoe) uzyuenue Kiemox.

JdemoHcTpauuu

IToptpetsr: P. I'yk, A. JleBenryk, T. lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuubl 1 cxeMbl: «CBETOBOM MHKPOCKOI, «DJIEKTPOHHBI MHKPOCKOM», «McTopust pa3BUTHA
METOJI0B MUKPOCKOIII.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKpOINpEnaparbl pacTUTENbHBIX, JKUBOTHBIX U
OaKTepHaIbHBIX KIETOK.



IIpakTuuyeckass padora «lI3yueHne MeTONOB KIETOYHOH Ouonoruu (Xxpomatorpadus,
anekTpodopes, muddepennuanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumnueckasi OpraHu3anus KjIeTKH

XUMUYECKUI COCTaB KJIETKH. Makpo-, MHUKPO- U yJIbTpaMHKpodsieMeHTh.. Bojga u e€ poib kak
pacTBOpUTENIS, pPEareHTa, y4yacTHE B CTPYKTYPUPOBAaHUMU KIIETKH, TEIUIOPEryIsiuuu. MuHepajibHble
BelIEeCTBA KJIETKH, UX Ouosornyeckasi posib. Poib KaTHOHOB U aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKHU. buosornueckue nonuMmepsl. benkn. AMMHOKHMCIOTHBIM COCTaB
6enkoB. CTpyKkTypbl OenkoBoil Monekyinbl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsa3b. BropuuHas,
TpEeTUYHasi, YeTBepTHUYHast CTPYKTypbl. Jlenatypauusa. CpoiictBa OenkoB. Knaccudukanms Oenkos.
buonornueckue GpyHkiuu 6eKoB. [lpuonui.

VYrneBoabl. MoHocaxapuipl, Aucaxapuabl, OJMrocaxapuabl M mnoiucaxapuipl. OOmuMi 11aH
CTpOCHHS U (PU3NKO-XUMHUUECKHE CBOMCTBA YIiIeBOA0B. buonoruueckue GyHKIUU YIII€BOOB.

Jlununel. T'uapodunsHO-THApOdOOHBIE cBoMicTBa. Kitaccubukammst naumunoB. Tpurinmepuasl,
dbochomunmabl, BockH, crepouibl. buonornueckue pynkiuu aunuaos. OOmye cBoicTBa OMOJOTHYECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTYITPOHUIIAEMOCTb.

Hyxneunnossie kucnorsl. IHK n PHK. Ctpoenne HyknenHoBbix kucinoT. Hykneornael. [ITpunumn
koMmruieMeHTapHocTu. [IpaBuno Yapradhda. Crpykrypa JJHK — nBoiiHas criupains. MecTOHaX0XKICHUE H
ouonorunueckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B kiertke.

Crpoenune monekynbl AT®. Makpoaprudeckue cBsizu B Mosiekyie AT®. buonorndeckune Gpyakumu
AT®. BoccTaHOBIEHHbBIE IEPEHOCUMKH, UX (QYHKIUH B KIeTKe. /pyeue Hyknreosuompugochamor (HTD).
CexsenupoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrtpykrypHas Ouonorus: OuoxumMuueckue U Ouodu3Mueckue MCCIeAOBaHUS COCTaBa U
MPOCTPAHCTBEHHOU CTPYKTYpPBI OMOMONEKYI. Mooderuposanue cmpykmypsl u QYHKYU OUOMONEKYI U UX
Komnexcos. Komnvromepmwiti Ou3aun u opeaHudeckull cunmes OUOMONEKY U UX HeNPUPOOHBIX AHAO208.

JdemMoHcTpanuu

IToprpersr: JI. Ilomunr, [Ix. Yorcon, ®@. Kpuk, M. Vunkunc, P. ®panxmun, ®. Conrep, C.
[Ipy3unep.

Huarpammsl: «PacnpeneneHne XMMHUYECKHX JIEMEHTOB B HEXHMBOW Ipupoae», «PacrpenencHue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmuuel u cxemsl: «llepuoanyeckas Tabnuia XUMHUUYECKUX DJIEMEHTOB», «CTpOEHUE MOJIEKYJIbI
BOJbI», «BemectBa B coctaBe opranu3moBy», «CTpoeHHe MOJEKYINbl Oenkay, «CTpyKTypbl OelKoBOH
MOJIEKYNB», «CTpoeHHEe MOJEKYN YriaeBonoB», «CTpoeHue MOJEeKysl IUnunoBy», «HykienHoBble
KHCIOTh, «CTpoeHne Mosekyisl ATO».

Ob6opynoBanue: XUMUYECKas ocy1a 1 000py10BaHHE.

JlabopaTopHas padora «OOHapyxeHHe OETKOB C MTOMOIIBbIO KAUeCTBEHHBIX PEAKITUI».

JlabopaTopnasi pabGora «lccienoBaHue HYKIEHMHOBBIX KHCIOT, BBIIEICHHBIX W3 KIETOK
Pa3IMYHbBIX OPTraHU3MOBY.

Tema 5. Ctpoenne u GyHKIMH KICTKH

Tunsl  KJ€TOk: JykapuoTHueckas U  mpokapuotudeckas. CTpyKTypHO-()YHKIHOHAJIbHbIE
00pa30BaHMsI KIETKH.

Crpoenne mnpokapuotuyeckoil kieTku. Knerounas crenka Oaktepuit u apxeil. OcoOeHHOCTH
CTPOEHUSI TeTepoTpoHONW M aBTOTPO(HON MPOKAPUOTUYECKUX KIIETOK. MecTo M poJib NMPOKapuoOT B
OHoIeHO03aX.

Crpoenne u (YHKIMOHMPOBAHUE JYKApHOTHUECKOW kieTku. Ilmazmaruyeckas wmemOpaHa
(rurazmanemma). CTpykTypa mia3MaTudeckod MeMOpaHbl. TpaHCIOPT BEHIECTB Uepe3 IIa3MaTUYECKYIO
MeMOpaHy: naccuBHbIN (Auddy3us, obneru€Hnas nud¢ys3ust), aKTUBHBIN (NEPBUYHBI U BTOPUYHBIN
aKTUBHBIM  TpaHcmopT). [lomymponumaemoct MeMOpanbl. PaGora HaTpwii-KaameBOro Hacoca.
DOHAOIMTO3: MUHOLUUTO3, paronnuto3. Ik3ouuTo3. Kierounas crenka. CTpykTypa U QyHKIIUH KIECTOYHOM
CTEHKH pacTeHUM, TpUOOB.

Huronnazma. [wurozons. Ilutockener. JIBwkenue 1murTomia3mbl. OpraHouabl — KIETKH.
OnHomeMOpaHHBIE OpraHOWABI KJIeTKH: HdHAomIazMmarnueckas cetb (OIIC), ammapar [onbmxu,
JM30COMBI, UX CTPOCHUE U (QPYHKIUH. B3anMOCBSI3b OJHOMEMOpPAaHHBIX OPraHOMIOB KJeTkH. CTpoeHue
TPaHYJISIPHOTO peTukynayma. Mexanuzm uanpaenenus odenxogé ¢ IIIC. CuHTE3 pacTBOPUMBIX OEIKOB.
Cunte3 KiIeTouHbIX MeMmOpaH. [maakuii  (arpaHyfsipHbBIM) HHIOIIA3MATHUYECKUH  PETHKYIIYM.
Cexkpetopnas ¢yakuus anmnapata ['onbmku. Moougurayus dbenxos ¢ annapame Ionvoxcu. Copmuposexa



benrkoe 6 annapame I'onvoorcu. TpaHCIOPT BewlecTB B KIETKE. Bakyolum pacTUTENBHBIX KIIETOK.
Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOM Bl KJIETKUA: MUTOXOHJPUH, TUIACTHIIBL. [Ipoucxodcoenue MumoxoHopu
u naacmuo. Cumouoeenes (K.C. Mepeaickosckuil, JI. Mapeynuc). CtpoeHre U PyHKIIUH MUTOXOHAPUHA U
wiactua.  [lepBuyHble, BTOpPUYHBIE U CIIOKHBIE IUIACTUABI  (POTOCHHTE3UPYIOIIUX  IYKApHUOT.
XJOpOIIIACTbI, XPOMOILIACTBI, JICHKOIIACThI BEICIIUX PACTCHUH.

HememOpanusie opranouas! kieTkd CtpoeHune u (GyHKIUH HEMEMOPAHHBIX OPTaHOMJIOB KIIETKH.
Pu6Gocomsl. IIpomeoscymounvie unamenmoi. MUKpODUIAMEHTBl. AKMuUHO8ble MUKPOQDUIAMEHMbI.
MBpleyHble KIETKH. AKMuUHOBble KOMNOHEHMbl Hembluleunblx Kiemokx. Mukporpyoouku. Kierounsrit
neHtp. CTpoeHHe M JBMXKEHUE KTYTUKOB U pecHUYeK. MHUKpOTpyOOukHM IuTOIUIa3Mbl. LleHTpuos.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxkamu. Momoprvie 6enxu.

SAnpo. Obonouka siipa, XpOMAaTUH, KapuoIjiasMma, sIPbIIKH, UX CTPOEHUE U (YHKUUU. SnepHbIi
6enKoBbIi MaTpukc. [IpocTpaHcTBEeHHOE PACHIONIOKEHHE XPOMOCOM B HHTEP(A3HOM siape. DyxpomamuH u
eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJunamuka s0epHoii obonouku 6 mumose. foepuuiii
Mparcnopm.

Knerounbsie BritoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KJIETOK JYKapUOT (PacTUTEIbHOMH,
KUBOTHOM, TpUOHOI1).

JdeMoHcTpamun

[optpetsi: K.C. MepexkoBckuit, JI. Maprymuc.

Tabmuuel u cxembl: «CTpoeHHE 3yKapUOTHYECKOM KiIeTKn», «CTpoeHHe >KMBOTHOM KIIETKHY,
«CTpoeHre  pacTUTEIbHOW  KIeTKu»,  «CTpoeHue  MUTOXOHApuHM»,  «Sapo»,  «CtpoeHue
IPOKAPUOTUUYECKON KIETKM».

O6opynoBaHMe: CBETOBOM MHUKPOCKOII, MHUKpPOIIpENapaThl PACTUTENbHbBIX, XKUBOTHBIX KJIETOK,
MHUKpOIIpenapaTsl 0aKTepHaIbHBIX KIETOK.

JlabopaTopHasi pabora «l/3ydueHne cTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOBY.

IIpakTnueckas padora «/3ydeHne CBONCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopHasi padora «lccnenoBanue niaa3Monnsa U JeIia3MoiIn3a B paCTUTENIbHBIX KIETKaX».

IIpakTnyeckas padora «/3ydyeHne NBUKEHUS UTOILIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. OGMeH BelllecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccuMuISIIMS M TUCCUMWJISIIMA — JIB€ CTOpPOHBI MeTa0onu3Mma. Tumsl OOMEHa BeIEeCTB:
aBTOTPO(HBIH MU TeTepoTpodHBIN. YyacTue KHUCIOpoAa B OOMEHHBIX Ipoleccax. OJHEpreTHuecKoe
obecrieyeHne kietku: mnpeBpameHrne AT B oOMeHHbIX mporeccax. DepMEHTATUBHBIA XapakTep
peaknuii KJIeToyHOoro MmeTabonusma. DepMeHThI, WX CTPOEHHE, CBONCTBA W MEXAHU3M JEHCTBUA.
Kodepmentsl. OTnnuns GpepMEHTOB OT HEOPTaHMUYECKUX KaTalu3aTOpOB. belku-akTUBaTOpbl U OENKU-
MHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX PEAKLIUN OT Pa3INYHbIX (DaKTOPOB.

IlepBUYHBII CHHTE3 OPraHUYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHBIU U OKCUSEHHDBIU
domocunmes y 6axmepui. Ceemocoduparowjue nuemeHmvl U NUSMEHmMbl peaKyuoHHo2o yenmpa. Pomib
XJIOPOIUTacTOB B mporiecce hoTocuuTe3a. CBeroBas u TeMHOBast da3bl. Pomoovixanue, Cs., Cy. u CAM-
munvl pomocunmesa. 1IponyKTUBHOCTh (OTOCHHTE3a. BiMsiHMe pazauyHbIX (PAKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGHUIUpYIOUIHE OaKTepuw,
xKenez00aKkTepuu, cepoOaKTepHH, BOJIOPOIHbIE OakTepun. 3HaU€HHEe XeMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buapl Opoxenus. IlpogykTel OpokeHHS M HMX HCIOJIb30BaHHE
YeJI0OBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHl OMOTEXHOIOTUU M BO30YAUTENH OOIE3HEH.

AnpoOHBIE OpraHu3MBbl. JTamnbl dHEpreTudeckoro oomena. IlogroroBurensHblil Tan. [mukomus —
0ECKHCIOPOAHOE PaCLICTNICHHE TITIOKO3bI.

buonornyeckoe OKHUCIEHHE, WM KJIETOYHOE JAbIxaHue. Ponb MuTOXOHApWII B mpolueccax
Ouosiornyeckoro okucienus. Lluxnmueckue peakuuu. OxuciautenbHoe (ochopuimpoBanue. IHepeus
Membpannoeo  epaduenma  npomonos. Cummes ATD: paboma npomonnot ATD-cunma3soi.
[IpeumymiectBa  a’poOHOrO myTH OOMEHa BEIIECTB Iepel  aHa’poOHBIM.  DPPEKTUBHOCTD
SHEPTEeTUYECKOr0 OOMEHa.

JdemMoHcTpanuu

[Toptpetsr: [Ix. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.



Tabmuier u cxembl: «DOTOCHHTE3Y», «IHEpPreTudecKkuit oomeny», «buocunres Oenkay», «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 0O0OpyIOBaHME ISl MPUTOTOBICHHS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopHas paGora «/3yyeHHe KaTaTUTHYECKOW AaKTHBHOCTH ()EPMEHTOB (Ha TNpUMepe
amMmIIa3bl WIK KaTajaasbl)y.

JlaGopaTtopuas pabGora «/3ydyeHue (epMEHTATHBHOTO pACHICIUICHUS IMEPOKCHAA BOJOpOJa B
PaCTUTENBHBIX U KUBOTHBIX KIETKAX).

JlaGopaTopnas padora «CpaBHeHHE TPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI M IBIXAHHSI.

Tema 7. HacnencreenHas uHgopManus U peanu3anus eé B KieTke

Peaknun mMatpuuHoro cunresa. lIpyHIMI KOMIIEMEHTAPHOCTH B PEAKLMAX MATPUYHOTO CHUHTE3A.
Peanmzanust HacnencTBeHHOM uHpopmanuu. ['eHeTHUeCKHWd KOJ, €ro CBOWCTBAa. TpaHCKpumuus —
Marpuunblid cuHTe3 PHK. IlpuHumnel TpaHCKpUNIMHM: KOMILIEMEHTApHOCTh, AHTHUNAPAJUIEIBHOCTD,
acumMeTpudHoCTh. Co3spesanue mampuunvix PHK 6 aykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpaucusius u e€ sranel. Yuactue TpancnopTsix PHK B OuocunTese 6enka. YciaoBust OnocuHresa
oenka. KogupoBanne aMuHOKUCIIOT. Pois pubocom B OnocuHTE3e OeKa.

Cogpemennbie npedcmasnenus o cmpoeHuu ceHog. OpraHu3anusi FTeHOMa y MPOKApPUOT U IYKAPHUOT.
Perynsnus akTuBHOCTU T'eHOB y mpokapuoT. ['unote3a onepona (®. XKako0, XK. Mano). Monekynsapusvie
MeXanuzmMvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enos. Perynsauus
O0OMEHHBIX TPOIIECCOB B KieTke. KieTouHslii romeocTas.

Bupychl — HekieTouHble (OPMBI )KU3HH U 00MUTraTHBIe apa3uThl. CTPOCHUE MPOCTHIX U CIIOKHBIX
BHPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuszuennwvii yuxn JHK-cooepocawux eupycos, PHK-
cooepoicawux supycos, bakmepuogazos. Oopamuas mpaHcKpunyus, peeepmasa, UHmezpasd.

BupycHrsie 3aboneBanHusi denoBeka, >kMBOTHBIX, pactenunid. CIINJ], COVID-19, comumanshbeie u
MEAUIIMHCKUE MPOOTIEMBI.

Buoungpopmamura: unmeepayus u ananuz OGorvuwux maccueos («bigdatay) cmpyxkmyphoix
ouonoeuueckux Oanuvix. Hamomexnonocuu 6 oOuonocuu u meouyuwne. Ilpoepammupyemvie @hyHxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpanuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmuie! u cxeMsl: «bruocuHTe3 6enkay, «I eHeTHueckuii Koy, «Bupycs», «bakrepuodarny.

IIpakTnueckas padora «Co3gaHre MOEIU BUPYCay.

Tema 8. JKusHeHHDBIH MUKJ KJIETKHA

Knerounslii nuxi, ero nepuonsl u perynsuus. Matepdaza u mMuto3. OCOOEHHOCTH MPOLIECCOB,
npoTrekamux B uatepdase. [loaroroska kineTku k AeneHuto. [IpecuHreTndeckuii (MOCTMUTOTUYECKUT),
CUHTETUYECKUN U TTOCTCUHTETHYECKUH (IPEMUTOTUYECKHI ) IepUOIbI HHTEP(]a3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner permmkanuu JJHK: xommiemeHTapHOCTS,
ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUNapauieabHOCcTb. MexanuzMm pemmkamuun JIHK. Xpomocomsl.
Crpoenne xpomocoMm. Temomepsl M TelmoMmepasa. XpPOMOCOMHBIM HaOOp KIETKH — KapHOTHIL
JIMTIOUTHBIN ¥ TaIIONIHBIA HaOOphl XpoMocoM. I'oMoTorHYHBIe XpOMOCOMBI. [10J10BBIE XpOMOCOMBL.

Jenenne knetkn — mMuto3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX Mpolecchl. TUnbl MUTO3a.
Kapnokunes n nutoknHes. buosornueckoe 3Ha4eHHE MUTO3A.

Perynsmus mutoTHdeckoro nukia kietku. [IporpaMmMupyemas kiieTouHasi THOENb — aronTo3.

Knerounoe sapo, XpoMocoMbl, (QYHKIMOHaJbHasi TE€HOMHUKA. Mexanuzmvl npoaugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «Lugpposas kiemka» — dbuourngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIIEMKU.

JdemMoHcTpanuu

Tabmuibl U cxembl: «KU3HEHHBIN UK KIETKH», «MuT03», «CTpoeHue XpoMocomy, «Permmukanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOM, MUKponpenaparbl: «MUTO3 B KJIETKaX KOpeIKa JTyKay.

JlabopaTopHas padora «/3yueHrue XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTaxy.

JlabopaTopHas pabora «HalOmrogeHue MuTO3a B KJIETKAaX KOHUMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpEenaparax)».

Tema 9. Ctpoenue u GQyHKIUM OPraHU3MOB



buonornueckoe paznooOpasue opraHuzmMoB. OIHOKJIETOYHBIC, KOJOHHUAIbHbBIE, MHOTOKJIECTOYHbIE
OpPTr'aHHU3MBI.

OCOOCHHOCTH CTPOCHUS M KHU3HEIEATETbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxew,
OJTHOKJICTOYHbIE I'PUObI, OTHOKJIETOYHBIE BOJOPOCIH, ApYrue NpoTUCThl. KoloHNanbHbIE OpraHu3MBl.

B3anMoCBA3bp 4YacTel MHOIOKJIETOYHOTO OpraHu3Ma. TKaHHW, OpraHbl M CHUCTEMBI OpPIaHOB.
Opranusm Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTelibHas, IOKPOBHAs, IPOBOASAIIAS,
OCHOBHasA, MexaHuueckass. OCOOEHHOCTH CTpoeHus, (DyHKIMH U pacloyioKeHUs TKaHeW B oOpraHax
pacTeHui.

TkaHu XMBOTHBIX M 4YEJIOBEKA. THUIBI JKUBOTHBIX TKAaHEH: SMMTEIUANIbHASA, COCIUHUTENIBHAS,
MblIlIeyHast, HepBHast. OcOOEHHOCTH CTpOeHHUs, (PYHKIMIA U PacIOI0KEHUS TKaHEH B OpraHax *HBOTHBIX
U 4EJIOBEKA.

Opranbl. BereratuBHble M Te€HEpaTHBHbIE OpraHbl pacTeHMi. OpraHbl U CHCTEMBl OpPraHOB
KUBOTHBIX U 4esoBeKa. DyHKIMU OPraHOB U CHCTEM OPI'aHOB.

Omnopa Tenma opranusmoB. Kapkac pactenuit. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>XHbI! 1 BHYTpeHHUH ckeneT. CTpOCHHE U TUIIBI COEIUHEHUS KOCTEH.

JIBu>keHHe OpraHu3MoB. JIBMDKEHHE OJHOKJIETOYHBIX OPIraHM3MOB: aMEOOMIHOE, >KI'yTUKOBOE,
pecHU4HOE. [[BMKEHME MHOTOKJIETOYHBIX PACTEHMI: TPONMU3MBblI U HACTUU. J[BM)KEHHE MHOTOKJIETOYHBIX
KUBOTHBIX U YEJIOBEKA: MblleuHas cuctema. Peduiekc. CkeneTHble MBI U UX paboTa.

IIutanue opranusmoB. llormonieHne BOXBI, YIVIEKMCIOIO ra3a M MHMHEPAJbHBIX BELIECTB
pacteHussMH. IIuTaHne >KMBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPHMKJIETOYHOE MHINeBapeHue. lIuranue
[IO3BOHOYHBIX JKMBOTHBIX. OTnensl NHINEBApUTEIBHOIO TpakTa. [IMieBapuTEnbHBIE  KEIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Jpixanue opranu3moB. Jlpixanwe pactenuid. [Ipixanue >xuBoTHBIX. Juddysus razos uyepes
MOBEpPXHOCTh KiIeTku. KoxkHoe nbixanue. JlprxarenbHas moBepxHOCTh. JKabepHoe u JIErOUHOE JbIXaHue.
JlpIxaHWe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOLMOHHOE YCJIOXHEHHE CTPOCHHS JIETKUX
ITO3BOHOYHBIX JKMBOTHBIX. JIpIXaTenbpHas cUCTeMa 4esoBeka. MeXaHW3M BEHTWIALMHU JETKUX Yy NTHIL U
MIIEKONUTAOMMX. Perymsuus npixanus. J{pixarenabHbie 00bEMBI.

TpancnopT BemecTB y OpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI PacTeHUH. TpaHCIOPT BEUIECTB y
XKUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX XMBOTHBIX U
yenoBeka. Cepile, KpPOBEHOCHBIE cOCYIbl M KpoBb. Kpyrm KpoBooOpamieHus. DBOIIOIHUOHHBIE
YCIOXHEHUsI CTPOEHHUs] KPOBEHOCHON CHCTEMbl IO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
perynsanus.

Brinenenue y opranusmoB. Beigenenue y pacteHuil. Beinenenue y xuUBOTHBIX. COKpaTUTENIBHBIE
Bakyousid. Opransl BelieneHus. unpTpais, cekpeus 1 00paTHOE BCAChIBAaHUE KaK MEXaHU3Mbl pabOTHI
OpraHoB BbleeHMs. CBS3b NOJIOCTH TeJla C KPOBEHOCHOM U BBIACIUTENIBHON cucTeMamu. Beijenenue y
MTO3BOHOYHBIX KUBOTHBIX U yesioBeka. [louku. Ctpoenue u pynkunonupoBanue Hedppona. ObpazoBaHue
MOYH Y Y€JIOBEKa.

3amuTa y OpraHu3MOB. 3alluTa y OJHOKIJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M LHCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUYHbIX pacTeHui. Kyrukyna. CpencTBa MacCUBHOM M XMMHUYECKON
3auThl. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M MX IpPOM3BOJHBIE. 3aIMTa OpraHu3Ma OT
6one3neil. UMmyHHas cuctema uvenoBeka. KileTouHbIl W rymopalibHbIi UMMYHHUTET. Bpoxn€HHbIl U
npuoOpeTéHHbIN criennpuueckuii UMMYHHMTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHutera (IL
Opmux, ®. M. bepuer, C. Tonerara). BocmamurenbHble OTBETHI OpraHU3MOB. Pojb BpOXIEHHOTO
MMMYHHUTETA B pa3BUTUH CUCTEMHBIX 3a00JI€BaHUI.

PaznpaxxuMocTh M peryisinug y OpraHu3MoB. Pa3apaXMMOCTh y OJHOKJIETOYHBIX OpPraHW3MOB.
Takcucsl. PaznpaxumMocTs U peryisanus y pacTeHuid. POCToBbIE BEIECTBA U UX 3HAYCHUE.

HepBHas cuctema u peduexTopHas peryisuus y >KUBOTHbIX. HepBHas cuctema u e€ OTHelnbI.
OBOJIIOIIMOHHOE YCJIOXHEHUE CTPOCHUS HEPBHOM CHCTEMBl Yy KHUBOTHBIX. OTHENBI TOJIOBHOTO MO3ra
IIO3BOHOYHBIX JKUBOTHBIX. Pedexc u pednextopHas nyra. besyciaoBHble U yClIOBHBIE pe(IeKCHI.

I'ymopanbHas perysisuus U 3HAOKPUHHAs CUCTEMa >KMBOTHBIX M 4esloBeKa. JKene3bl SHAOKPUHHON
CUCTeMbl U HX TOpPMOHBI. JlelicTBUE TOpPMOHOB. B3amMOCBSI3b HEPBHOW U SHIOKPUHHON CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoHcTpauuu



IToptper: U. I1. I1aBnoB.

Tabmuis! u cxembl: «OAHOKIETOYHBIE BOJOPOCTN», « MHOTOKIIETOUHBIE BOJOPOCINY, «bakTepuny,
«IIpocreiimmey», «OpraHbl IBETKOBBIX pacTeHuid», «CHCTeMbl OPraHOB MO3BOHOYHBIX >KHWBOTHBIXY,
«BuyTpeHnnee ctpoeHue HaceKoMbIX», «TkaHu pactenuit», «KopHeBbie cucteMbl», «CTpoeHHe cTeOIs»,
«CTpoeHue JIMCTOBOM IIAaCTUHKM», «TkaHu >KUBOTHBIX», «CKeyeT uenoBeka», «llumeBaputenbHas
cuctema», «KpoBeHocHass cucremay», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mplieynas cuctemay, «BbiaenutenbHas cuctemay, « JHIOKPUHHAsA cucTeMa», «CTPOEHUE MBIIIIIBIY,
«Ummynurery, «KumeuynonosoctHele», «(CxeMa NUTaHUs pacTeHui», «KpOBEHOCHBIE CHUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruape», «CtpoeHue miaHapuu», «BHyTpeHHee cTpoeHue
noxzaesoro uepssi», «HepBHas cucrema poeido», «HepBHas cuctema narymku», «HepBHas cucrema
npecMmbIkaromuxcs», «HepBhas cucrema nruny, «HepBHas cucrema miekonurtammmxy», «HepBHas
cucTema 4esoBekay, «Peduexcey.

O6opynoBaHHue: CBETOBOH MHUKPOCKOI, MHKpPONpENaparbl  OJHOKJICTOYHBIX OPTaHU3MOB,
MHUKpOIIpenaparsl TKaHEW, pPaKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMM HAaCEKOMBIX, MWIJIOKOXKHUX, >KHUBBIC
9K3EMIUISIpbl KOMHATHBIX PACTeHHM, TepOapuu pacTeHUl pa3HBIX OTAENOB, BIIAXKHBIC Mpenaparsl
KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIMH OEClO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJOBEeKa,
o0opymoBaHue Ui JAEMOHCTPAllMM IMOYBCHHOTO M BO3AYIIHOTO IMMTAHUS PACTCHHUH, pPACHICTUICHUS
Kpaxmania U OenkoB moja AeiicTBueM (EpMEHTOB, 00OpyAOBaHHE [JIsi JEMOHCTPAIMH OIBITOB IIO
M3MEPECHHUIO XKU3HCHHOW €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTeJbHBIX JABUKEHUH, MOJEIU TOJIOBHOTO
MO3ra pa3Iu4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHeill pacTeHUI.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlaGopaTopHas padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTraHU3MOB

@®opMBl pPa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe (BKJIIOYass BEreTaTHBHOE) M TOJOBOE. Busl
0ecroioro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIISIHS, (pparMeHTalvs, KIOHHPOBaHHUE.

[TonoBoe pasmuokenue. [lonoBwie kieTku, win ramersl. Meio3. Craguu meiosa. [loBenenue
xpoMocoM B Meio3e. Kpoccunrosep. bruonmornueckuii cmpicit Melio3a U MOJ0BOro npouecca. Meio3 u ero
MECTO B )KM3HEHHOM IIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasputue. ['amerorenes y kuBOTHbIX. [lomoBbie xenes3pl. OOpa3oBaHue H
pa3BUTHE TOJIOBBIX KJIETOK. CriepmaroreHes u ooreHes. CTpOEHHE MOJIOBBIX KIETOK.

OmnogoTBOpeHre U SMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OMIIOIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOT€HE3). OMOpPUOJIOTHS — Hayka O pPa3BUTUHU
opranusmoB. Mopgoeenez — 00Ha u3 enasuvix npoobaem smopuonocuu. Konyenyus mopgozenos u mooenu
mopghocenesza. CTaauu SMOpHUOTEHE3a )KUBOTHBIX (Ha puMepe Jarymkn). Jpobnenue. Tl 1poOaeHwMs.
Jlemepmunuposannoe u HedepmuHuposarnnoe opoodnenue. bnacmyna, munvi o6aacmyn. OCoOOEHHOCTH
JOpoOsIeHUs MJIEKOMHUTAIONINX. 3apOJIBIIIEBbIe JTUCTKU (TacTpymsius). 3akiagka OpraHOB M TKaHEH u3
3apOBIIIEBHIX JINCTKOB. B3anMHOE BIMSHHE 4YacTe pPa3BUBAIONIETOCS 3apojbliia (dIMOpHOHAIbHAS
WHIYKIKA). 3akiajKa IJIaHa CTPOCHHUS XUBOTHOTO KaK pe3yibTaT HEpPapXUUYECKUX B3aUMOICHCTBUI
reHOB. BiusitHue Ha sMOpHOHATIBFHOE PAa3BUTHE PA3TMYHBIX (PAKTOPOB OKPYKAIOIIEH CPEJIbI.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHbI Tepuoa. [Ipsmoe u Hempsimoe pa3BUTHE.
PazButne ¢ meramopdo3omM y 0eCrO3BOHOYHBIX M TTO3BOHOYHBIX XKHBOTHBIX. broiorndeckoe 3HaueHue
MPSIMOTO M HEMPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHHE B MpuUpoje. TUMbl pocTa KUBOTHBIX. DakTOpPbI
pPEryJsiliud POCTa >KUBOTHBIX W ueloBeka. CTaguu MOCTAIMOPHOHAIBHOTO Pa3BUTHSA y JKHBOTHBIX H
yenoBeka. [lepruoabl oHTOoreHe3a yenoeka. CTapeHHne U CMepTh Kak OMOJIOTHYECKHUE MPOIIECCHI.

Pasmuoxkenue u pasutue pacteHuil. ['ametodut m crnopodur. Meio3 B KH3HEHHOM ITHKJIE
pactenumii. OOpa3zoBaHue crop B mpoiecce Meiosa. ['ameroreHe3 y pacteHuil. OIUIOAOTBOpEHUE H
pPa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOOTBOPEHHUE Y IIBETKOBLIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE CEMEHH.

MexaHu3MBbI PETYISIIUN OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuuel u cxembl: «BereraTuBHOe pa3sMHOXKEHHE», «THUIBI OECroNOro pa3MHOXKCHHS,
«Pa3MHOXKEHHUE XJTaMHIOMOHANb», «Pa3sMHOXeHHE OJBrieHb», «Pa3zMHOXEHUE THUIPBY, «Meno3y,



«Xpomocombl», «l['amerorenes», «CTpoeHue SHLEKIETKH M cHepmaro3ousia», «OCHOBHbBIE CTaauU
oHTOTreHe3a», «lIpsiMoe u Hempsimoe pa3BuTHE», «Pa3BUTHE MaWCKOro Xyka», «Pa3Buthe capaHuym»,
«Pa3Butne narymku», «J/{BOHHOE OIUIONOTBOPEHUE Yy IIBETKOBBIX pacTeHH», «CTpoeHHE CeMsH
OJIHOJOJIBHBIX U JBYAOJBHBIX PAacTEHUI», «KMU3HEHHBI LIMKI MOPCKOW KamyCThbD», «KU3HEHHBIA LMK
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBINA LIMKII COCHBIY.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl SIMIEKIETOK U CIIepMaTO301A0B, MOJIEIb
«IMK pa3BUTHA JIATYILKU.

JlabopaTopHas padora «/3yueHne CTpOeHMs MOJOBBIX KIIETOK Ha TOTOBBIX MUKPOIPEIApaTax.

IIpakTuyeckass padora «BbisBICHHME TNPU3HAKOB CXOJCTBAa 3apOJBIINICH  MMO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hctopus cTaHOBIIGHUS U pa3BUTHs T'€HETHKH Kak Hayku. Paboter I'. Mennens, I'. ne @pwusa, T.
Moprana. Ponp oreuecTBeHHBIX Y4€HBIX B pa3Butuu TeHeTuku. Padorsl H. K. Kombemosa, H. M.
Basunosa, A. H. benosepckoro, I'. /1. Kapneuenxo, 0. A. @ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbIE T€HETUYECKHE MOHATHS U CHUMBOJIBL. ['OMOJOTrMYHBIE XpPOMOCOMBI, AJUJIEJIbHBIE T'€HBI,
aIbTEPHATUBHBIC PU3HAKH, IOMUHAHTHBIN U PEIECCUBHBIN NMPU3HAK, TOMO3UTOTa, T€TEPO3UT0Ta, YUCTAS
TUHUS, TUOpuAbl, reHoTur, ¢eHoTturl. (OCHOBHBIE METOJbI TEHETHKU: TUOPHIONIOTUYECKUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETHYECKUM.

JdeMmoHcTpamun

IToprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. W. Baswios, A. H.
benozepckuii, I'. /1. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecockuii.

Tabnuub! U cxembl: «MeToJIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopnas pa6ora «/{po3oduia kak 00bEKT FreHETHUYECKUX UCCIECAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. [lepBbiii 3akoH MeHaens — 3aKOH eIWHOOOpas3usi TUOPUIIOB
nepporo mnokoneHusd. I[IpaBuino nomuHupoBaHusA. BTopoi 3akoH MeHnens — 3aKOH pacUIeIJICHHS
npu3HakoB. [luTonoruueckre 0OCHOBEI MOHOTHOPUTHOTO CKpeIIMBaHus. [ unore3a YUCTOTHI FaMeT.

AHanmusupyromee ckpemuBaHue. [IpoMexyTouHblli Xapakrtep HaciaenoBaHus. PacmerieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

JurubpugHoe ckpemyBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOTO HAacCIeIOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUAHOTO CKPEIIMBAHUS.

CueruienHoe HacnefoBaHue mpu3zHakoB. Pabotsl T. Moprana. CrierieHHOE HaclieJJoBaHHUE T'E€HOB,
HapylIEHUE CLUEIIJICHUS MEKy T€HaMU. XpPOMOCOMHasl TEOPUS HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M ONPENECIEHUS MM0JIa. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHBbINM U TeTeporaMeTHblid moj. ['eHeTnueckas CTpyKTypa MoJIOBbIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLIETIJIEHHBIX C MTOJIOM.

I'enorunn kak nemoctHas cucrema. llneorponmss — MHOXKECTBEHHOE JEHCTBHE IEHA.
MHOKeCTBEHHbI ayienu3M. B3aumozaeicTBue HeaulelbHBIX T€HOB. KoMIUIEMEHTapHOCTh. DNHUCTa3.
[Tonumepus.

['eHeTMYEeCKNT KOHTPOJIb PA3BUTHSI PACTEHUH, )KUBOTHBIX M YEJIOBEKA, a TaKKe (PU3MOTOTHIECKUX
MPOLIECCOB, TIOBEIEHUS H KOTHUTHUBHBIX (QYHKIUH. ['eHeTHdyeckne MeXaHM3Mbl CHMOUOTEHE3a,
MEXaHU3MBbI B3aMMOJICHCTBHS «XO3SIMH — TMapa3uT» M «XO35MH — MHUKPOOHOM». ['€HeTHUeCKHEe aCIeKThI
KOHTPOJISI U U3MEHEHUS HACJIEICTBEHHON MH(OPMAIIMU B TOKOJICHHUSIX KIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubpr u cxemsl: «llepBpiii m BTOpOW 3akoHBI MeHnnens», «Tpetuit 3akoH MeHuensay,
«AHanuzupyromiee ckpeumBanue», «Hemonnoe poMuHupoBaHue», «CLEIJIEHHOE HacleqoBaHUE
MPU3HAKOB y Jnpo3oduisly, «['eHetnka momna», «Kapuotunm demoBekay, «Kapuotum apo3oduib,
«Kapuotun nrutib», « MHOKECTBEHHBIN ajienu3My, «B3auMoaeiicTBre reHoBY.

O6opynoBanue: MoOJenb [JIs1 JIEMOHCTpAIlMud 3aKOHOB €AMHOO0Opa3usi THOPUIOB IEPBOTO
MOKOJEHUS U PACIICIJICHUST TMPU3HAKOB, MOJENb JUIsl JEMOHCTPALlMM 3aKOHAa HE3aBUCHUMOTO
HACJIEIOBAHUSI MPHU3HAKOB, MOJENIb IS JEMOHCTpPAIMU CLEIUICHHOTO HAacjeIOBaHUsS MPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpoItipenapar: «Jpo3oduma.

IIpakTuyeckasi padora «/3yueHne pe3yIbTaTOB MOHOTHOPHUTHOTO CKPEITUBAHUS Y IPO30(DUITBI.



IIpakTuyeckas padora «/3ydeHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS Y APO3OPIITBDY.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

BsaumopeiictBue reHotuna u cpeabl npu GopmupoBanuu GeHoTurna. V3MEHYHBOCTh MPU3HAKOB.
KauecTBeHHbIE M  KOJIMYECTBEHHbIE NPU3HAKK. BuIbl HM3MEHUYMBOCTH: HEHACIEACTBEHHAs U
HACJIC/ICTBEHHAS.

MonudukanyonHass u3MeHYMBOCTh. Ponb cpenbl B (QOpMUPOBAHUU  MOAU(DUKAIIMOHHOM
n3MeHuuBoct. Hopma peakuumm npusHaka. BapuanuoHHbIi pan u BapuauvoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW U3MECHYUBOCTH.

I'enoTunmnyeckass  M3MCHYHMBOCTD. CBONCTBAa  TIE€HOTHUIUYECKOHW  H3MEHYUBOCTH. Bunp:
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMOuHaTuBHasT W3MEHYMBOCTh. Mei03 W TOJOBOM mpomecc — OCHOBa KOMOHMHATHBHOMN
U3MEHYUBOCTH. Poib KOMOMHATMBHOW W3MEHUMBOCTH B CO3/IaHUM T€HETUYECKOro pazHooOpasusi B
rpeaenax OJHOro BUA.

MytanmonHas ©3MEHYMBOCTb. Buabl MyTaluii: Fr€HHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHIYIIUPOBAHHBIE MyTalluu. fnepHble U HUTOIIa3MaTudeckue Mytaruu. CoMaTHYeCKUe U TOJIOBBIC
MyTaiuu. [IpuuuHBl BO3HMKHOBEHMsS MyTanuid. MyTareHsl M HUX BIHMSHHUE Ha OpPraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOTO IIpoIecca. 3aKOH TOMOJIOTHYECKHMX PSIOB B  HACIEICTBEHHOMH
u3menuuBoctu (H.W. BaBunoB). BHesnepHas n3MeHUMBOCTh U HACIEACTBEHHOCTb.

Onucenemurxa U INUSEHOMUKA, PONb  INUSEHEMUYECKUX (Hakmopoe 6 HaAcleo008aHuu U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

IToptpetsr: I'. ne ®pus, B. Moranucen, H. 1. Bapunos.

Tabmuupt w  cxembl: «Bunmbl  u3MeHunBoCTH», «MoauUKAIIMOHHAS  HU3MEHYHBOCTHY,
«KoMOuHaTiBHAs M3MEHUUBOCTBHY, «Meiio3y, «OmiogorBopeHue», «leHeTHueckue 3a0o0JeBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBaHue: KUBbIE U TepOapHbIe IK3EMILISIPhl KOMHATHBIX pacTeHUil, pucyHku ((oTorpadum)
YKUBOTHBIX C PA3JIMYHBIMUA BHIAMH U3MEHYUBOCTH.

JlaGopaTopuas padora «/ccnenoBaHue 3akOHOMEpPHOCTEH MOIUGMUKANMOHHOW H3MEHYHBOCTH.
[TocTpoeHne BapualMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

IIpakTnyeckas padora «Mytanuu y Apo30¢puibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eneTuka 4yejoBeka

Kapuotun uenoBeka. MexayHapoJHas mporpamma HCCIEJOBaHUS T€HOMa 4esoBeKa. MeTomabl
M3y4YEHUs TEHETHKH YEJIOBEKA: T'CHEAJIOTHYEeCKUM, OJM3HEIOBBIN, IIUTOTCHETUYECKUH, MOIMYISIIIMOHHO-
CTAaTUCTUYECKUN, MOJEKYIsIpHO-rTeHeTHYecKuii. COBpEMEHHOE ONpeeNIeHUe TeHOTHUIIA: TTOJHOT€HOMHOE
CEKBCHHpPOBaHWE, TECHOTHUNUPOBaHHE, B TOM uuciie ¢ nomombto [I[[P-ananu3a. HacnencrBeHubie
3a0o0NeBaHUsl YeloBeKa. | €HHbIE W XPOMOCOMHBIE OOJIE3HM uenoBeKa. bone3Hu ¢ HacieICTBEHHOU
MIPEAPACIIONOKEHHOCTRI0. 3HAYeHHWE MEIUIIMHCKOWM TEHETHKM B TPEAOTBpAICHUH W JICYCHUU
TeHETUYECKUX 3a00NeBaHull yenoBeka. MeanKo-TeHeTUUeCKOe KOHCYIbTHpOoBaHUE. CTBOJIOBBIE KIETKH.
[ToHsiTHE «TrE€HEeTHYECKOro TIpy3a». DTHYECKHE AacCMeKThl MCCIeIOBaHUN B 00JIaCTH peJaKkTUPOBaHUS
Tr€HOMa U CTBOJIOBBIX KJIETOK.

I'eneTndeckne (akToppl TOBBINIEHHOW UYYBCTBUTEIBHOCTH 4YeEJIOBeKa K (DHU3UYECKOMY |
XUMHUYECKOMY 3arps3HEHHUI0 OKpYKawllel cpeabl. ['eHeTnueckas MpeapacnoiioKeHHOCTh YeJIOBEKa K
MaTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuuber u cxemsl: «Kapuotunm denoBeka», «MeTonbl W3yYeHHS TEHETHKH YEJOBEKay,
«["eneTnueckue 3a00IEBaHUS YETTOBEKAY.

IIpakTuyeckas padora «CoCTaBJICHUE U aHATIU3 POJOCIOBHON.

Tema 15. Cennexkuusi OpraHusMoB

JloMecTukanus U ceneKius. 3apoKICHUE CelNeKIuu 1 qomectukauuu. Yuenue H. Y. BaBuiiosa o
[leHTpax MPOUCXOXKIEHUS ¥ MHOTO00pa3us KyJIbTYPHBIX pacTeHHid. POJIb celeKiu B CO3JaHUU COPTOB
pacTeHuil u mopoj1 )KUBOTHBIX. CopT, mopojaa, mTaMM. 3aKOH TOMOJIOTHYECKHUX PSIZIOB B HACIEICTBEHHOM
m3menuuBoct H. 1. BaBuioBa, ero 3HaueHue AJIs CENEKIIMOHHON PabOTHI.

Meroap! ceneKIMOHHONW paboThl. MICKyCCTBEHHBINM OTOOp: MAacCOBBIA M MHAWBUYaTbHBINA. DTaIbl
KOMOMHAIIMOHHOW cenekiuu. McnpiTanue mnpou3BoauTene mo moToMcTBYy. OTOOp MO TEHOTHIY C
MTOMOIIIbIO OIICHKU (DEHOTHUIIA TOTOMCTBA M OTOOP TIO TeHOTHUITY ¢ rmomoInbio aHanu3a JJHK.



HckyccTBeHHBI MyTareHe3 Kak METOJl CEJCKIIMOHHOW paboThl. PaluanmoHHBIN W XUMUYECKHA
MyTareHe3 Kak HCTOYHMK MyTaluil y KyJIbTYpHBIX (opm opraHuzMoB. lcmosb30BaHHE T€HOMHOIO
penakTupoBaHuss M MeTofoB pexomOumHaHTHRIX JIHK mms momyueHust mcxomHoro marepuana ajs
CEJICKLUU.

[Tonyyenne monumonaoB. BuyTpuBuaoBas rubpuansanus. BIu3KopoacTBEHHOE CKpeIIMBaHUE,
win uHOpuauHr. HepoacTBeHHOE CKpelMBaHUE, WIM ayTOpUIUHT. [eTepo3uc U ero MpPUYUHBI.
Hcnonb3oBanue rerepo3uca B cenekiuu. Otnanénnas rubpuamsanus. [Ipeomonenue Oecrmoaus
MEXBUAOBBIX THOPUAOB. JIOCTHXKEHUS CENEeKIIUN PACTEHUM U KUBOTHBIX. «3€1EHAS PeBONIOYUsLY.

CoxpaHeHHe U U3y4eHHE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX JIUKHUX POAUYEH IS
CO3/IaHHS HOBBIX COPTOB M THUOPHUJIIOB CEIbCKOXO3SWCTBEHHBIX KYIbTYpP. M3yueHue, coxpaneuue u
Vnpaenenue 2eHemuyecKUMU pecypcamu CelbCKOXO3SAUCTBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 8 YEJAX
VAYUULEHUS. CYeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPEeO0B8bIX U0l U NePCNEeKMUBHBIX MEXHOI02UU.

JdemoHcTpauuu

[Toprpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykesnenko, b. JI
Acraypos, H. bopnoyr, /1. K. benses.

Tabmuip! u cxeMbl: «L{eHTpbI MPOUCXOKAECHUS U MHOTOOOpa3usl KyJbTYpHBIX pacTeHU», «3akoH
TOMOJIOTUYECKUX pPSAJOB B HACIEICTBEHHOW M3MEHUYMBOCTHY», «Mertoasl cenekuuny», «OtnanéHHas
rudpuanszanus», «MyrtareHes».

JlabopaTtopHasi paGora «/I3ydyeHHe COpPTOB KYJbTYPHBIX pAaCTEHUW M TMOPOJ JOMAIIHHUX
AKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJOB CEJIEKIIUN PACTEHUII.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

JOkekypeust «OCHOBHBIE METOJBI M JOCTHKCHHS CEJIEKIIMM pPAaCTeHUl U IKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATENbHBINA YYaCTOK, B TEIUIMYHOE XO3SICTBO,
B J1a0OPaTOPUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHo/I0rusi U CHHTeTH4YecKast OM0JI0Tus

OOBeKThl, HUCHOJb3yeMble B OWOTEXHOJOTMH, — KJIETOYHblE W TKaHEBble KYJIbTYpHI,
MUKpPOOPTaHU3Mbl, MX XapakTepucTUKa. TpaauioHHas OMOTEXHOJIOTHS: XjeOorneueHue, IMOIydYeHHe
KHCIIOMOJIOYHBIX IIPOAYKTOB, BHUHOJIETIHE. Mukpobuosornyeckuit CHHTE3. OOBeKThI

MUKpOOHOIOrHYecKuX TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMUHOB.

CozaHue TEXHOJIOTUH M HMHCTPYMEHTOB IIEJICHAIPABICHHOIO M3MEHEHHS U KOHCTPYMPOBaHUS
T€HOMOB C LEJBI0 IOJIYYEHUs OPraHW3MOB M MX KOMIIOHEHTOB, COJEpXKAalllMX HE BCTPEYAOLIUECS B
pUpojie OMOCUHTETUUECKUE ITYTH.

Krnerounas nnxenepus. MeTopl KyabTyphl KIETOK M TKaHEH pacTeHUi U *KUBOTHBIX. KprnobaHku.
Comarnueckass ruOpuaAM3anus U COMaTHUECKUi sMOpHorenes. Mcmonp3oBaHue TraruionioB B CENEKIUH
pactenuii. [lonyuenue monoxknionanbHulx anmumen. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOIOTBOpEHUE. PEKOHCTPYKIUS SIMIIEKIETOK U KIIOHUPOBaHUE
KUBOTHBIX. MeTOJ TpaHCIJIAaHTAllMU SAEp KIETOK. TexHonocuu 0300po6neHus, KyIbmMueuposauus u
MUKPOKTOHATLHO20 PA3MHONACEHUS CETbCKOXO3SAUCTMBEEHHBIX KYIbMYP.

XpOMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYMPOBAHHUE
pexombunantHeix JIHK. Cozdanue mpanceennvix opeanusmog. JIoOCTHXKEHUS UM TEPCHEKTUBHI
XPOMOCOMHOM U T€HHOI MH)KE€HEPUU. DKOJOTHYECKHE U AITHUECKHE TPOOJIeMbl TeHHON MHKEHEPHUH.

Menununackue Ouotexnonorud. Iloctrenomuas 1mudpoBas wemuiuHa. [II[P-nuarHoctuka.
MeTaboOMHBIN aHANU3, TEHOLEHTPUUECKUN aHalIu3 MPOTEeOMa uejoBeKa JJI OLEHKU COCTOSHHUS €ro
310poBbs. [cmonb30BaHME CTBOJIOBBIX KJIETOK. TaprerHas Tepanust paka. 3D-Ouoummxenepus ans
pa3paboTku (yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3AaHMUS KOMIUIEKCHBIX TKaHeu
COUCTAHHEM TEXHOJOTUH TpEXMEpHOTO OuonmpuHTUHTa © ckadoNauHTa ISl pelIeHHs 3aaa4
[IEPCOHAIN3UPOBAHHON METULINHBI.

Co3naHue BEKTOPHBIX BakKLIMH C IeJIbl0  oOecredeHuss KOMOWHUPOBAHHOM 3allUTBl  OT
Bo3Oyauteneii OPBU, ycraHoBieHHE MOJNEKYISAPHBIX MeXaHW3MOB (QyHKimonupoanus PHK-
COZIep KALINX BUPYCOB, BHI3BIBAIOIINX 0COOO OIMAcHbIE 3a00JIeBaHHSI YeIOBEKa U )KUBOTHBIX.

JdemoHcTpauuu

Tabmumer 1 cxembl: «lcmonb30BaHUE MHUKPOOPTAaHW3MOB B MPOMBIINIJICHHOM IPOU3BOJICTBEY,
«Knerounast unxxeHepusn», «I'eHHass HHKEHEPUI».



JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTnyeckas padora «llomyyeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTtexHonoruss — BaKHEHIIAs TNPOU3BOAMTENbHAs CHUJa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'UA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUSA K Pe3yJbTaTaM OCBOCHHUS OOYYAIOIIMMUCS IPOrpPaMM
cpeaHero o01ero o0pazoBaHus: TMYHOCTHBIC, METAIIPEAMETHBIC U ITPEIMETHEBIE.

B cTpyKkType JHWYHOCTHBIX pE3YyJIbTaTOB OCBOCHHS MPOrPaMMbl IO OHOJIOTUU BBIJEIICHBI
CIIEYIOIINE COCTABIISIFOIINE: OCO3HAHWE OOYYAOMIMMHUCS POCCHICKOW TPAKIAHCKON HIACHTHYHOCTH —
TOTOBHOCTM K CaMOpa3BUTHIO, CaMOCTOSITENIBHOCTH M CAMOOIPEACNICHUIO, Haluuue MOMueayuu K
o0y4eHUI0 OHMOJIOTUH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOCKIECHUN IIMYHOCTH HAa OCHOBE
KJIFOUEBBIX HEHHOCTEH U HCTOPUUYECKUX TPATUIMI pa3BUTHUS OMOJIIOTMYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobnocms 00YYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH JIEATEIHHOCTH IIEHHOCTHO-CMBICIIOBBIMH
YCTAaHOBKAMM, TPUCYIIUMHU CHUCTEME OHOJOTMYeCKOro oOpa3oBaHUsl, Haiuyue NpasoCO3HAHUS
9KOJIOTUYECKON KYIBTYPhI, CHOCOOHOCIU CMAsumb EIN U CTPOUTH )KHU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OUOJIOTHH JOCTUTAIOTCS B €IMHCTBE Y4€OHOM
M BOCIUTATEIbHOM  JIEATEIBHOCTH B COOTBETCTBUU C  TPAAMIIMOHHBIMA  POCCUMCKUMU
COLIMOKYNIbTYPHBIMH, HUCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHSTHIMHU B O0IIECTBE
MpaBUjiaMd ¥ HOPMaMd TOBEJCHUS U CIOCOOCTBYIOT IpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIUTAHUS W
CaMOpAa3BUTHUS, Pa3BUTHS BHYTPEHHEW MO3UIMHU JIMYHOCTH, NATPUOTHU3MA M YBAKEHUS K 3aKOHY U
MIPABOIIOPSIKY, YEJIOBEKY TPYJa M CTapIIeMy TOKOJCHHIO, B3aUMHOTO YBaXKEHUS, OCPEIKHOTO OTHOIIICHUS
K KYJIbTYPHOMY HAaCIEAUI0O U TPAAULUsM MHOrOHalMOHalIbHOro Hapona Poccuiickoit ®enepauuu,
MPUPOJE U OKPYKAIOLLIEH Cpelie.

JIndHOCTHBIE pE3yNbTaThl OCBOEHHS ydeOHoro mpeamera «buonorus» MOMKHBI OTpa)karhb
TOTOBHOCTb U CLIOCOOHOCTH 00y4aronInxcs pyKOBOACTBOBATHCA ¢(hOPMUPOBAHHON BHYTPEHHEH Mo3uLuen
JUYHOCTH, CHCTEMOM  IIEHHOCTHBIX  OpHUEHTAllMW, TO3UTUBHBIX  BHYTPEHHHX  YOEXICHU,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OMbITa W ONBITA JEATEIBHOCTH B MPOILIECCE pealn3allid OCHOBHBIX HAINpPABICHUN BOCIUTATEIbHOMN
NEeSTETLHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaskIaHCKOro BOCHMTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKIAAHCKON TO3WUIKUU OOYYaroIIEerocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOTO 00IIECTBa;

OCO3HaHUE CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBOKEHHUE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH EATEeIHLHOCTH MIPH CO3JJaHIH YUEOHBIX MTPOEKTOB, PEIICHUH
y4eOHBIX ¥ MO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTB OTpPEENATh COOCTBEHHYIO IMO3UIIMI0 10 OTHOILICHUIO K SIBJICHHUSIM COBPEMEHHOM
JKU3HU U O0BICHSTE €€;

YMEHHE YYHUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aWMOJCUCTBUS
JOJIeH ¢ Pa3HbIMU YOEKIECHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMU U COITHATTBHBIM TTOJI0KEHHEM;

TOTOBHOCTh K COTPYAHHUYECTBY B MPOIIECCE COBMECTHOTO BHITIONHEHUS YU€OHBIX, TO3HABATEIBHBIX
W HUCCIIeNOBATEIhCKUX 3a/1ad, YBAKUTEILHOTO OTHOIIEHHUS K MHEHHIO OIIMOHEHTOB TPH OOCYXICHUU
CHOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTApPHOU U BOJOHTEPCKOU JIEATEITHLHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPAKIAHCKOW MICHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHon, roproctu 3a CBOM Kpau, cBor Poauny, cBOM A3bIK U
KYJbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poceunn;

LIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUI0 W TMaMITHUKAM HPUPOABI, JOCTHXKCHHSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OILIGHWBATh BKIIAJ POCCHMCKMX YUYEHBIX B CTAHOBJIICHHE U Pa3BUTHE OHOJIOTHH,
MOHUMAaHUS 3HauY€HUs OMOJIOTMM B MO3HAHUM 3aKOHOB MPHUPOJBI, B KU3HU YEJOBEKAa M COBPEMEHHOIO
o01ecTBa;

ujeitHas yoexxa€HHOCTh, TOTOBHOCTh K CIy>KE€HHUIO U 3auute OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:



OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 M TPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha
MOpPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOIO OYAYyLIETO;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENISAM, CO3JAaHUI0 CEMbHM Ha OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAULUAMU HapoaoB Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOUICHHWE K MHPY, BKJIIOYas OCTETUKY ObITa, HAYYHOIO MU TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW IPUPOBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH KayecTBa
TBOPUYECKOMN JTUUHOCTH;

5) ¢usuyeckoro BocnuTAHUA, (GOPMUPOBAHMS KYJbTYPbI 310POBbS M 3MOLMOHAJIBHOIO
os1aromosty4ms:

MOHUMAaHUE U peanu3alus 3J0pOoBOro M 0Oe3omacHoro obpasza >KU3HU (340pOBOE MHUTAHUE,
COOJIFO/ICHHE THTHEHUYCCKMX TIPAaBHJI M HOPM, COaJaHCHPOBAHHBIM DPEKUM 3aHATUH W OTIbIXA,
perynspHas ¢u3nyYecKash aKTUBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U TICHXUYECKOMY 370POBBIO;

MMOHMMAaHHUE IICHHOCTH MPaBWJI WHAMBHIYAJILHOTO U KOJIJIEKTUBHOTO OE€30MAacCHOTO MOBEJCHUS B
CUTYAIMIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HaHUE MOCIEACTBUI U HETIPUATHS BPEIHBIX MIPUBBIYEK (YIOTPEOIECHUS AIKOT0JIsl, HAPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE [IEHHOCTH MacTepPCTBa, TPYAOTI00HE;

TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAJIbHOW HaNpaBI€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSITEIIBHO BBITIOJIHITH TAKYIO ICSITEIILHOCTD;

WHTEpeC K pa3iuuHbiM chepaM mpodecCHOHATbHOW AESITeNbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOP OyayIiel npodeccun u peaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUN BCEH )KU3HU;

7) 3K0JIOrM4€eCKOT0 BOCIIMTAHMS:

9KOJIOTHUECKHU IieJiecooOpa3Hoe OTHOIIEHUE K MPUPOJAE KaK MCTOYHUKY KM3HU Ha 3eMJjie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBIIIEHUE YPOBHS SKOJOTHYECKON KYIbTYpPhI: TPHUOOPETEHUE OIBITA MIJIAHUPOBAHUS TTOCTYIKOB U
OIICHKU WX BO3MOXHBIX TTOCIICICTBUM JIJISi OKPYXKAIOIIEH CPEIbL;

OCO3HaHUe TTI00aTbHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelIeHHS;

CIIOCOOHOCTh HCIOJIB30BaTh MPUOOpETaeMble MPH HM3YYCHUH OWOJOTUW 3HAHUS W YMEHUS TpHU
pelieHnr MpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM TMPUPOIOINOIB30BaHUEM (COONIOACHHUE MPaBUI
TOBEJICHUs B TIPUPOJC, HAMPABICHHBIX HA COXpaHEHWE PABHOBECHS B DKOCHUCTEMaX, OXPaHY BHJIOB,
aKocHUCTeM, Orochepsl);

AKTUBHOE HENPUATHE IEWCTBUM, MPUHOCIIIUX BpEIl OKPYKAOIIEH MPUPOJHON cpene, YMEHHE
MIPOTHO3UPOBATh HEONArOMPHITHBIE AKOJOTMYECKHE TMOCIEACTBUS MPEANPUHUMAECMbBIX JCUCTBUNA H
MpeA0TBpaIIaTh UX;

HaJM4YMe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIICHHUS, SKOJIOTHYECKON KYIbTYpHhI, ONbITA I€ATEIbHOCTH
OKOJIOTUYECKOW  HANpaBJICHHOCTH, yMEHHS  pPYKOBOJCTBOBATHCSI HWMH B  IO3HABaTEIHHOM,
KOMMYHUKAaTUBHOM U COLIMAJIBHOM MPAKTHKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHUECKOW JAESITEIbHOCTU
9KOJIOTMYECKON HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 NO3HAHHUS:

c(OpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHON MPAKTHUKH, OCHOBAHHOTO HA UAJIOTe KYIbTYp, CIIOCOOCTBYIOMIETO OCO3HAHUIO CBOETO
MECTa B MTOJIMKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UMUTATEIHCKOW KYJIBTYPHI KaK CPEICTBA B3aUMOJEHCTBUSI MEXKY
JIFOJIBMH U TTO3HAHMS MUPA;

MOHUMaHHE CIenU(pUKA OHOJIOTMM Kak HayKH, OCO3HaHUs e ponu B (opMHUpOBaHUH
PaIMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM ILIEIOCTHOTO MPEJCTaBICHUS 00 OKpYKalolleM MHUpe



KaK O €IMHCTBE MPHUPOJIbI, YeTIOBEKA U OOIIECTBA, B IO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUH
IpO0JIEM COXPAHEHUS PHUPOHOTO PABHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Ui COBPEMEHHOM LMBWIM3ALMU: 00ECIICYEHUSI HOBOTO
YPOBHSI pa3BUTUS MEIULMHBI, CO3JAHHWE IEPCHEKTHBHBIX OMOTEXHOJOIMH, CHOCOOHBIX pelIaTh
pecypcHbIe TTPOOJIEMBl Pa3BUTHS YEIOBEUECTBA, IMOMCKA MyTeH BBIXOAA M3 TI00AIBHBIX IKOJIOTHUECKUX
npobieM M obecredyeHus: IMepexoja K YCTOMUMBOMY pa3BUTHIO, PALMOHAIBHOMY MCIIOJIb30BAaHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KHU3HH;

3aUHTEPECOBAHHOCTh B IOJIYYE€HUM OHOJOIMYECKMX 3HAaHUM B LENSIX IOBBILIEHUsS O0OLIel
KYJIBTYpBI, €CTECTBEHHO-HAyYHOH I'PaMOTHOCTH, KaK COCTAaBHOW 4acTH (PYHKLIMOHAJIHHON IPaMOTHOCTH
oOy4Jaronuxcs, GopMHUPYEMOM MPU U3YICHUU OMOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB MTO3HAHUS, UCIOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIOJIb30BaTh IIOJYy4YaeMble 3HAaHUS A aHaIM3a M OOBACHEHUS SBJIECHUI OKpYXalollero Mupa u
MPOUCXOIAMIUX B HEM M3MEHEHUH, YMEHHE JieNaTh 0OOCHOBAHHBIC 3aKIIOUEHHUS Ha OCHOBE HAy4YHBIX
(aKTOB U UMEIOIIUXCS IAHHBIX C II€JIbI0 MOJTY4YEHHUS TI0CTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIIONB30BaTh OWMOJIOTMYECKUE 3HAHUS IS pelieHHus NpolieM B
peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME LEHHOCTH HAyYHOW JESTEeIbHOCTH, TOTOBHOCTH OCYIICCTBISATH IPOEKTHYIO U
HCCIIEI0BATEIbCKYIO JeSTEIbHOCTh UHAUBUIYyaIbHO U B IPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HENPEpPHIBHOMY 00pa30BaHUIO M CaMOOOPA30BaHMIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HAHUH 110 OMOJIOIUH B COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTSAMHU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS Y4eOHOro npeamera «broaorusy BKIIOYAIOT: 3HAYUMBIE
Uis  QOPMHUpPOBAaHUS  MHUPOBO33PEHUS  OOYYAIOIIMXCS  MEXKIUCUUIUIMHAPHBIE  (MEXIPEIMETHBIE)
oO0IIeHayYHbIE TOHATHS, OTPAXKAOILUe LEeIOCTHOCTh HAYYHOM KapTHHBI MUpa U CHEHHU(HUKY METOJOB
MO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHUs, SBJIEHHUE, MPOIECC, CUCTEMA,
Hay4HbIM (aKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIIeIOBaHUE, HAOIIIOJCHHE,
W3MEPEHHE, OJKCIIEPUMEHT H JApYTHe);, YyHHUBEpPCAJIbHBbIE Y4YeOHBbIE JAEUCTBUS (IIO3HABATEJbHBIC,
KOMMYHHUKaTHBHBIE, PETYJISATUBHbIE), oOecneunBatone GpopMupoBanue HyHKIMOHAIBHONW ITPaMOTHOCTH
U COLMAJIBHOM KOMIIETEHIIMH OOYyYaroIMXCs; CIIOCOOHOCTh OOYYalOIIMXCS HCIOJIb30BATh OCBOECHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HaHMS M yHHMBEpCaJbHble y4yeOHble JeicTBUA B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

B pesynbrare u3ydeHus OMOJIOTHMHM Ha YpOBHE CpellHEero oOIiero oopa3zoBaHHs y oOydarolierocs
OyayT c¢opMUpOBaHbl MO3HABaTENIbHbIE YHUBEpCAJIbHbIE Y4YeOHbIE JAEWCTBUSA, KOMMYHHMKATHBHbBIE
YHUBEpCaJbHbIE y4eOHbIE JEHCTBHS, PEryIATUBHBIE YHHBEpCaJbHbIE Y4eOHBbIC JEHCTBUS, COBMECTHas
NEeSITENbHOCTbD.

MertamnpeaMeTHble Pe3yNbTaThl OCBOECHUS NMPOrpaMMbl CpPEeIHEro o0mero oOpa3oBaHUS JOJDKHBI
OTpaXkaTh:

OBi1aieHne YHMBEPCATbHBIMH YUeOHBIMH MO3HABATEIbHBIMU 1€ CTBUSIMU:

1) 6a3oBblIe JJOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpPUBAaTh €€ BCECTOPOHHE;

UCIOJIb30BaTh IMPU OCBOCHMM 3HAHUN MNPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHalW3a, CHHTE3a,
CpaBHEHMs, KJlaccu(ukanuu, 0000ImEeH ), PACKPBIBATh CMBICI OMOJIOTMYECKHX MOHSATHH (BBIIENATH UX
XapaKTepHble MPU3HAKH, YCTAHABIUBATD CBA3H C IPYTMMHU MTOHATHIMM);

OIIpEAEIATh LIENIN ACSITEIbHOCTH, 3a7aBasl IMapaMeTpbl U KPUTEPUN UX JOCTHUIKEHMS, COOTHOCHUTH
PE3yNbTaThl AEATEIILHOCTH C MTOCTABIEHHBIMH LIETISIMHU;

UCIIOJIb30BATh OMOJIOTHYECKUE TIOHATHS 11 OOBsICHEHUS (PAKTOB M SBJICHUN KUBOM MPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaACCYXKIACHHUS (MHIYKTUBHBIC, NEAyKTHBHBIC, 1O aHAJIOTMH), BBIABIATH
3aKOHOMEPHOCTH U TPOTUBOPEYHMS B pAcCMaTPUBAEMBIX SIBICHHUSX, (OPMYIHPOBAaTH BBIBOJABI U
3aKJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJEIIBHBIE CPEICTBA JUIsl IPEICTABICHUS CYLIECTBEHHBIX CBS3€H W
OTHOIICHUH B H3y4aeMbIX OHOJIOTUYECKHUX OOBEKTaX, a TakKe MPOTHUBOPEUUH Pa3HOTO poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;



paspabarbIBaTh IUIaH pEIIEHHUs MpOoOJIeMbl C y4€TOM aHalIM3a UMEIOIIMUXCS MaTepHalbHBIX U
HeMaTepHaJbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLCHUBATH
PHCKH ITOCIIEACTBUI 1€ TEIBbHOCTH;

KOODAMHUPOBAaTh W  BBINOJNHATH paboOTy B  YCIOBUSAX  PEaJbHOrO, BUPTYaJbHOTO U
KOMOMHUPOBAaHHOI'O B3aUMOJEHCTBUS;

pa3BUBaATh KPEATMBHOE MBIIUICHUE PU PEIICHUH KU3HEHHBIX MPOOIEeM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHS:

BJAJIeTh HAaBbIKAMHM Y4eOHO-HMCCIIEJOBATENbCKONM M IMPOEKTHOW JAEATEIIbHOCTH, HAaBbIKAMH
paspelnieHus npo0seM, ClIOCOOHOCTbIO U TOTOBHOCTBIO K CaMOCTOSITEJIbBHOMY ITOMCKY METOJ/IOB pPEIIEeHUs
MPAaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB ITO3HAHMS,

UCIOJb30BaTh  Pa3IM4YHble BUABI JEATEIBHOCTH [0 IOJYYEHHUIO HOBOTO 3HAHUA, €ro
MHTEpIpEeTany, IpeoOpa3oBaHUI0 U MPUMEHEHHUIO B YUEOHBIX CHUTYAIMsX, B TOM YHCJE NPU CO3TaHUU
y4eOHBIX U COL[MATIBHBIX [IPOEKTOB;

dbopMHpOBaTE HAy4YHBIA THI MBIIUICHUS, BIAJACTh HAYYHOH TEPMHUHOIOTHEH, KIFOUEBBIMU
HNOHATUSAMH U METOJAMU;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 33]]aUl B 00PA30BATEIBHOMN JACATEIBHOCTH U KU3HEHHBIX
CUTYyaLUsX;

BBISIBIIATh TIPUYMHHO-CJICJICTBEHHBIC CBS3M M aKTyaJH3UPOBATh 3a/1ady, BBIABUTATh THUIOTE3Y €€
pelleHus], HaxOQUTh ApryMEHThl JUIsl JI0KA3aTesIbCTBA CBOMX YTBEP)KICHUH, 3aJaBaTh MapaMeTpbl U
KPUTEPHH PELICHHUS;

aHAJIM3UPOBATh MOJIYYEHHbIE B XOJ€ pEIEHUs 3a7aud pe3ylbTaThl, KPUTHMUECKH OLIEHUBATh HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh NPUOOPETEHHBIH ONBIT;

OCYILECTBIATh II€JICHANIPABIICHHBIM IOMCK IepeHoca CpPeICTB M CIOCOOOB JIEHCTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETb IEPEHOCUTH 3HAaHUS B IO3HABATENIbHYIO U MPAKTUUYECKYIO 00JIaCTH )KU3HEAESITEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUTATh HOBBIE HJIEH, TpEAaraTh OPUTHHAIBHBIC TIOJXOAbI M PEIIeHUs, CTaBUTh MPOOIEMbI U
3aJjauu, JOMyCKAaroIlue aJlbTepHATUBHBIE PELICHHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBATHCS B PA3IUYHBIX MCTOYHHMKAX MH(OpManuu (Tekcre y4yeOHOro mocodus, HaydyHO-
MOMYJISIPHOM JTUTEpaType, OMOJOTUYECKUX CIOBApsIX M CIIPaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHbBIX, B
WuTepHeTe), aHANIM3UpOBaTh MH(MOPMALMIO PA3TUYHBIX BUAOB M (OPM MPEACTABICHMS, KPUTHUECKU
OLIEHUBATD €€ JT0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

(bopMyIMpOBATH 3aMPOCHI U IPUMEHSATH Pa3IMYHbIE METObI IIPU MOUCKE U 0TOOpe OMOJIOTHUECKON
nH(popManru, HeOOXOAUMOM /JISl BBIMOJTHEHNS YUeOHBIX 3a7a4;

npuoOpeTaTh  OMBIT  HCIOJIB30BAaHHUS  MH()OPMAIMOHHO-KOMMYHUKATHUBHBIX  TEXHOJOIHUH,
COBEpIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3JIMUYHbIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpPMY NpeACTaBIeHUs OMOIOTHYECKOM WH(popManun
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTroe);

MCIOJIb30BaTh HAYYHBIN S3bIK B KaUeCTBE CpeJICTBa MpH paboTe ¢ OHMOJIOrHuecKkoi mHpopmanuei:
MPUMEHATh XUMHUYECKUE, (PU3NIECKHe U MaTeMaTHYeCKHe 3HaKH U CHMBOJIBI, (hOpMyIibl, ab0peBUaTypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;

BJIa/IETh HABbIKAMHU PACIIO3HABAHUSA W 3alUTHl MHGOpManuu, UHGOPMALMOHHOW O€30MacHOCTH
JIMYHOCTH.

OnJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

1) o6menmne:

OCYILLIECTBIIATh KOMMYHHUKALlMM BO BceX c(epax >KU3HU, aKTUBHO y4acTBOBaTb B JAMAlOre WIH
IMCKYCCHM TIO CYHIECTBY 0OCYyXIaemoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIBHO BBINIOJHEHUS NpeAsiaraéMoi 3ajjau, YYUThIBATh UHTEPECH! M COTJIACOBAaHHOCTH MO3ULMI
JPYTUX YYaCTHUKOB JMAJIOTA WM IUCKYCCUN);

pacrio3HaBaTh HeBepOalbHBIE CpEeACTBAa OOLICHHS, MOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB,
NPENOCHIIIOK BO3HUKHOBEHHSI KOH(JIMKTHBIX CHUTYyallMd, YMETh CMSTr4aThb KOHQUIMKTBI M BECTH
HIEPErOBOPHI;



BJIAJICTh PA3JIMYHBIMH Crioco0amMu OOIIEHUS M B3aUMOJCHCTBHUS, NMOHMMATh HaMEPEHUsS IPYTrux
JIOJIeH, MPOSIBIIATh YBAXKUTEIHLHOE OTHOIICHHE K COOECEIHUKY U B KOPPEKTHOM dopMme GopMylIHpoBaTh
CBOU BO3PAXKCHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MMOHUMATh U HUCIIOJIb30BAaTh MPEUMYILECTBa KOMaHAHON U MHAUBHUIYAIbHON pabOThl MpU peLIeHUH
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh TNPHUMEHEHHUS TPYHIOBBIX  (HopMm
B3aMMOJICICTBUS NP pEeUICHUH YueOHOM 3a/1auH;

BBIOMPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C Yy4€TOM OOIIMX MHTEPECcCOB U
BO3MOXKHOCTEH KaXKJ10T0 YJieHa KOJUIEKTHBA;

MPUHUMATD LIEJH COBMECTHOM JIEATENBHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS MO €&
JOCTUKEHHUIO: COCTaBIISATh IUJIaH JEWCTBUM, paclpeAensiTh PO C Yy4€TOM MHEHHUH YYaCTHUKOB,
00CyXI1aTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXKJIOT0 Y4YacTHHKA KOMaHJIbl B OOHIMI pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OLIEHWBATh WAEW C TO3UIMH HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBISTh MO3UTHBHOE CTPATETHUECKOE IOBEIECHUE B PA3NUYHBIX CHUTYAIUSX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

OBiajeHNne YHMBEPCAILHBIMH PeryJsiTUBHBIMU J1eiiCTBUSMM:

1) camoopraHu3anus:

MCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIS BBISIBICHUS MPOOJIEM U MX PEIICHUS B JKU3HEHHBIX U
Y4eOHBIX CUTYalHsX;

BBIOMpATh Ha OCHOBE OMOJOTMYECKHX 3HAHHWM IIeJIeBbIe U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNEUCTBUAX W TMOCTYNKaX IO OTHOIICHUIO K JKWUBOW MPHUPOJE, CBOEMY 3J0POBBIO H 310POBBIO
OKpY’KaroIlux;

CaMOCTOSITENTLHO OCYIIECTBIIATH TIO3HABATEIBHYIO JACATEIBHOCTD, BBISABISATH MPOOJIEMBI, CTABUTHh U
(bopMynHMpoBaTh COOCTBEHHBIE 3314l B 00Pa30BaATEIbHON JEATEIbHOCTH U )KU3HEHHBIX CUTYaIMUsX;

CaMOCTOSITENTFHO COCTaBIISITh IUIAH pEIICHUS MPOoOJIeMBbl € YYETOM WMEIONUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paclIMpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JeTaTh OCO3HAHHBIN BHIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCThH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CTIIOCOOCTBOBATh (DOPMHUPOBAHHIO M TIPOSIBIICHUIO MIMPOKOH APYIUIIMH B PA3HBIX 00JACTAX 3HAHUM,
MOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATh
COOTBETCTBHE PE3YIHTATOB LIEIISIM;

BJaJIeTh HaBBIKAMHU I[O3HABATENIbHOW pedUIeKCHH KaK OCO3HAHUS COBEPINAEMBIX JEHCTBHM H
MBICTHUTEBHBIX TPOIECCOB, MX PE3yIbTAaTOB W OCHOBAHHIA, WCIOJB30BATh MPHUEMBI pe(ICKCHH IS
OLIEHKU CUTYalllH, BHIOOpA BEPHOTO pEIICHMUS;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS 110 UX CHIDKEHHIO,

MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX NP aHAJIM3€ PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOsI U IPYTrHUX:

MIPUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIUH JIPYTOro YelIoBeKa.

MNPEJIMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3yabTaThl OCBOCHHUS colepXaHuA ydeOHoro mnpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE OpPHEHTHPOBAaHBI Ha oOecredeHue NpOoPMIbHOTO OO0ydeHUs OO0ydJaroIuXcs
Oouosiornu. OHM BKJIIOYAIOT: CHEHU(pHUUYECKHE A OMOJOTMM Hay4yHbIE 3HAHUS, YMEHHS U CHOCOOBI
JOCHCTBUH 110 OCBOGHHMIO, WHTEPIPETAlMd W MpeoOpa3oBaHMIO 3HAHWH, BUABI JAEATEIBHOCTH IO



MOJIYYEHUIO HOBBIX 3HAHUI U WX TPUMEHEHUIO B PA3JINYHBIX YUEOHBIX, a TAKXKE B PEATbHBIX KU3HEHHBIX
cutyanusx. [IpeamerHbie pe3yabTaThl IPeICTaBICHBI 10 TOJaM U3yYeHUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHoro mnpeamera «buosnorus» B 10 Knacce IOTKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe W POJM OHOJOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOpMHPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOABl M PEIICHUU
npoOJeM paloOHAIBHOTO MPHUPOJIONONB30BaHNUSA, O BKJIAZC POCCHICKMX U 3apyOeKHBIX YUYEHBIX B
pa3BuTHE OHOJIOTHH;

BJIAJICHUE CHUCTEMOHl OWOJIOTMYECKMX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLIHE
OMOJOrMYeCKHe TEPMUHBI U TOHATHS (KHU3HB, KIETKa, OpraHu3M, MeTa0OJu3M, TOMEOCTa3,
CaMOpPETyJIALNs, CaMOBOCIPOM3BEIEHUE, HACIEICTBEHHOCTh, W3MEHYMBOCTh, POCT M PAa3BUTHE),
ouosornueckue teopuu (kierouHas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacnenctBeHHocTH T. Moprana), yuenus (H. M. BaBwioBa — o 1eHTpax MHOrooOpaszus u
MIPOUCXOXACHUS KYJIbTYPHBIX PACTeHMIi), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB II€PBOTO IOKOJICHHUS,
pacIleryIeHHs], YUCTOThl TaMeT, HEe3aBUCUMOIo HacienoBaHus I'. MeHzens, roMOJIOru4eckux psijioB B
HacyencTBeHHoM n3menunBoctu H. 1. BaBuiioBa), nmpuHIUIBI (KOMILTIEMEHTAPHOCTH);

BJIQJICHNE OCHOBHBIMH METOAAMH HAyYHOTO TIO3HAHUS, HCIOIB3YEMBIX B OHOJOTHYECKUX
UCCIIETOBAHMIX KUBBIX O0BEKTOB (OMHUCAHKE, U3MEPEHHE, HAOII0IeHUE, SKCIIEPUMEHT);

YMEHHE BBIICTATh CYNIECTBEHHBIC TPU3HAKU: BHPYCOB, KJIETOK TPOKAPUOT H DYKAPHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIJe OaKTepHil, rpuOoB, pacTeHUH, )KUBOTHBIX
U YeJOBEKa, CTPOCHHUS OpPraHOB U CHCTEM OpraHOB pACTEHUM, YXUBOTHBIX, 4YEJIOBEKa, IPOLECCOB
KHU3HEICATENIbHOCTH, MPOTEKAIOIINX B OPraHU3Max PAcTeHUI, )KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
mporeccoB: oOMeHa BemecTB (MeTaboiu3M), TPEBpAIICHUS JHEPTHH, OpPOXKEHUS, aBTOTPOPHOTO H
reTrepoTpoHOro TUIMOB MUTaHUS, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Melo03a, raMeToreHesa,
SMOpHOTeHe3a, MOCTAIMOPHOHAIBHOTO PA3BUTHSA, PA3MHOKEHHSI, MHIUBUAYaIbHOTO PAa3BUTHSI OpraHU3Ma
(oHTOreHe3a), B3aMMO/IEHCTBHSI T€HOB, FeTepO3Kca, UCKYCCTBEHHOTO 0TO0pa;

YMEHHE YCTaHABIUBATh B3aMMOCBSI3U MEXIY OPTaHOHMIAMH KIIETKH M UX (PYHKIUSMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEed M WX (PYHKUIUAMH, MEXKIy OpraHaMH U CHUCTEeMaMHU OPTraHOB y PACTECHHIA,
KUBOTHBIX M YeJIOBEKa U UX (PYHKIUSIMHU, MEXKITY CHCTEMAMU OPTaHOB M MX (YHKIHUAMH, MEXKIY dTallaMH
oOMEeHa BEIeCTB, JTallaMH KJIETOYHOIO IMKJIA M JKU3HEHHBIX LHUKIOB OPraHW3MOB, JTaraMu
SMOPUOHAIIBHOTO PAa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (AaKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISBISATH OTIUYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, B TOM YHUCIIe PACTCHHI, )KUBOTHBIX U
YeNI0BeKa;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apTryMEHTHl, OHOJOTHMYECKYI0 TEPMUHOJOTHIO MU
CHUMBOJIMKY JIJIS I0Ka3aTelbCTBA POICTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKUX TPYIIIL;

yYMEHHUE pellaTh OWOJIOTHYECKHE 33Ja4M, BBIBIATH HPUYMHHO-CIECICTBEHHbIE CBA3M MEXKIY
UCCIIETyeMBIMH OMOJIOTHYECKUMH MTPOIECCAMU | SIBIICHUSIMH, JETaTh BHIBOJIBI M TPOTHO3BI HA OCHOBAaHUH
MOJTyYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINOJIHATH Ja00paTOpHble M MpakTHUYEeCKHe paboThl, COONIOAATh MpaBuia mpu padorte ¢
y4eOHBIM U JIaOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bI, MPOBEPATh MX JKCIEPUMEHTAIBHBIMU CPEACTBaMH, (HOPMYITUPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJyUEHHbIE PE3YJIbTaThl U JIENIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B YU4EOHO-UCCIEAOBATEIHCKON paboTe MO OMOJIOTHUH, IKOJIOTHU M MEIUIIMHE,
OpOBOJUMON Ha 0a3e HIKOJbHBIX HAYYHbIX OOINECTB, M IYOJUYHO MPEACTABIATH IOJyYCHHbIE
pe3yIbTaThl HA YICHUIECKUX KOH(EPEHITHIX;

YMEHHUE OIEHMBATh ATHYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBaHMN B 001acTH OWMOJOTHH U
MEAUIMHBI (KIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOAOTBOPEHHE, HANpaBiICeHHOE H3MEHEHUE TeHOMa U
CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oyaymed NpoPeCcCHOHAIBHOW CATENHHOCTH B
obmactT OHOJOTWH, MEIMLMHBL, OHWOTEXHOJIOTMH, BETEPUHAPUHU, CEIILCKOTO XO3SHCTBA, MHUILEBOM
MPOMBIIIJICHHOCTH, YIIIyOJNsATh IO3HABATENbHBIA HWHTEpEC, HaNpaBleHHBIH Ha OCO3HAHHBIA BBHIOOD
COOTBETCTBYIOLIEH Mpodeccuu U MpoJoHKeHUE OMOIOrHUecKoro 00pa3oBaHus B OpraHU3alUiX CPEIHETO
PO eCCUOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHHUS yueOHoro mnpeamera «buonorus» B I1 Knacce IOTKHBI
OTpaXkaTh:



c(OPMHPOBAHHOCTh 3HAHUH O MeCTe W POJM OHOJOTMH B CHUCTEME ECTECTBEHHBIX HAyK, B
(GOopMHPOBAHUN COBPEMEHHOHN €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, B TIO3HAHUHM 3aKOHOB NPHPOJBI U
pELICHUH HKOJIOTHYECKUX MpOoOJIEeM 4YeloBEeYeCTBa, a TaKXKe B PELUICHHH BOIMPOCOB PallMOHAIHLHOTO
IIPUPOJIOIIOIB30BaHUA, U B (POPMHUPOBAHNUU LIEHHOCTHOTO OTHOLIEHUS K IIPUPOJE, OOLIECTBY, YETIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIaJeTh CUCTEMOW OHOJOTMYECKUX 3HAHUH, KOTOpas BKIIOYACT OIpEIeNeHUs |
MOHMMAaHHE CYITHOCTH OCHOBOTMOJAraroIIuX OWMOJIOTHYECKUX TEPMUHOB M TMOHATUN (BHI, KOCHUCTEMA,
ouocdepa), Ouonoruueckue TeopuH (dBoJOLMOHHAs Teopus Y. [lapBuHa, CHHTETHYECKass TEOPHs
sBostonnn), yuenus (A. H. CeseproBa — o nmyTsx M HampasieHMsIX 3Bosonuu, B.J. Bepnanckoro — o
ouocdepe), 3aKoHbl (reHeruueckoro pasHosecus Jx. Xapau u B. BaiinOepra, 3apoJsiieBoro cxojcTsa
K. M. bopa), npaBuna (mMuaummyma HO. JIuOmxa, IKOJIOTHMYECKON NHPaMUIBI SHEPTUH), THUIIOTE3BI
(rumote3a «mupa PHK» Y. I'mnGepra);

YMEHHE BJIAZIETh OCHOBHBIMU METO/aMU HAay4HOT'O IO3HAHUS, MCIOJIb3YEMbIMU B OMOJOTMYECKUX
HCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB M IKOCHCTEM (ONMCAHUE, U3MEpEeHHue, HaON0JIeHHEe, SKCIEPUMEHT),
croco0aMHu BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

YMEHHUE BBLIENATh CYIIECTBEHHbIE MPU3HAKU: BHUJIOB, OMOIeOLIEHO30B, 3KOCHCTEM U OHochepsl,
CTa0MIIM3UPYIOMIETO, JBIKYIIETO W Pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa, aIONaTpPHYECKOro |
CHUMITaTPUYECKOI0 BH000pa30BaHUs, BIUSHMUS JBHXKYIIMX CHJI 3BOJIOLMU Ha TeHO(MOH] MOIMYJSALUY,
MPUCIIOCOOJIEHHOCTH OPraHu3MOB K cpelne OOuTaHUsS, YepelOBaHMUsl HANpaBICHUHM HBOJIIOLIMH,
KpPYroBOpOTa BEIIECTB M IOTOKA SHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTaHaBJIMBATh B3aUMOCBS3U MEXAYy IMPOLECCAMU 3BOJIIOIUM, IBUKYLUIMMH CHIAMU
aHTPOIIOreHe3a, KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U IPUCIOCOOIEHUSIMHI K HUM OPraHU3MOB;

YMEHHE BbISBJISTH OTJIMYUTEIbHbBIE IPU3HAKU KUBBIX CHUCTEM, IIPUCIIOCOOIEHHOCTh BUIOB K Cpelie
oOuTaHus, aOMOTUYECKUX M OUOTHYECKMX KOMIIOHEHTOB HKOCHUCTEM, B3aMMOCBS3€Hl OpraHu3MOB B
COO0O0I11IeCTBAX, AaHTPOIIOTEHHBIX U3MEHEHHI B 3KOCUCTEMaX CBOEM MECTHOCTH;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIME AapryMEHTbI, OHOJOrMYECKYI0 TEpPMHUHOJOTHIO H
CHUMBOJIMKY JJIsl JOKa3aTelbCTBAa POJCTBA OPraHU3MOB Pa3HBIX CHUCTEMATHUYECKUX TPYII, B3aUMOCBS3U
OpPraHU3MOB U Cpelbl OOWTaHMs, €IUHCTBA YEJIIOBEUECKUX pac, HEOOXOIUMOCTH COXPaHEHMS
MHOT000pa3usi BUAOB U IKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

yMEHHUE pellaTh OWOJIOTHYECKHEe 33JayH, BBIABIATE HNPUYMHHO-CIEICTBEHHBIE CBS3M MEXIY
UCCIIETyeMbIMU OMOJIOTMYECKUMH MTPOLIECCaMU U SIBJICHUSIMU, JIEJIaTh BHIBOJIbI M MPOTHO3bI HA OCHOBAHUU
IIOJIyYE€HHBIX PE3YyJIbTATOB;

YMEHHE BBINOJIHATH J1a00paTOpHbIE M MpaKTHUYECKHE padoThl, COONIOAATh MpaBuia Mpu padorte
y4eOHBIM U JIAOOPaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUTaTh TUIOTE3bI, NMPOBEPATh MX SKCIEPUMEHTAIBHBIMHU CPEICTBAMH, (HOPMYIHUPYS
1eJIb UCCIIEIOBaHMS, aHAJIM3UPOBATh MOJTyUEHHbIE PE3Y/IbTaThl U JIENIaTh BHIBOJIBI;

YMEHHE y4acTBOBAaTh B YU4EOHO-UCCIEAOBATEIHCKON paboTe MO OMOJIOTHUH, IKOJIOTHU M MEIUIIMHE,
OpOBOJUMON Ha 0a3e UIIKOJbHBIX HAyYHBIX OOIIECTB, W IYOJUYHO MPEACTABIATh IOJyYEHHbIE
pe3yNbTaThl HA YYEHUYECKUX KOH(PEPEeHIINAX;

YMEHHE OLIEHUBATh FMIIOTE3bl U TEOPUHU O IIPOUCXOXKACHNUHN KU3HHU, YEIIOBEKA U YEJIOBEUECKUX pac,
O MPUYMHAX, MOCIEACTBUIX U CIIOCO0axX MpeJOTBpalleHUs ITI00aTbHBIX U3MEHEHUH B buocdepe;

YMEHHUE OCYILECTBIISATh OCO3HAaHHBIA BbIOOp Oynymield mnpodeccHoHaNbHOM AEATeNbHOCTH B
oOnacti OWOJIOTUH, SKOJOTMM, TPUPOIOIOIb30BAHUS, MEIUIUHBI, OHOTEXHOJOTUH, IICHUXOJIOTHUH,
BETEpUHAPUH, CEIBCKOI0 X031 CTBA, MUIIEBON MPOMBIIIIEHHOCTH, YIIyOIsTh MO3HABaTEIbHBIA HHTEPEC,
HaIpaBJIEHHBIN Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Mpodeccun U MpOAoIKEHNUE OMOIOTHIECKOTO
00pa3oBaHMs B OpPraHU3ALUAX CPETHETO MPOPECCHOHATBLHOIO U BBICILIET0 00pa30BaHuUsI.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaunmeHnoBaHue pa3ieiioB (uudpossbre)
n/n H TeM NPOrpPamMMbl Bcero KonTpoakssic | LpakTuieckne oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebr
buosorus xak Hayka.
1 WK 1
UBbIE CUCTEMBI U UX
U3ydeHHe
2 buonorus kinetku 1 0.5
3 XuMHUecKasi OpraHu3anus 8 1
KIIETKU
4 Crpoenue u GyHKIUU 7 5
KIIETKU
OOMeH BeIIECTB U
6 IpeBpaIeHIe YHEPTUU B 7 1
KIIETKE
HacnenctBennas
7 uHpOpMALKS U peaTn3aius 7 0.5
€€ B KJIETKE
8 JKU3HEeHHBIN UK KIETKH 5 1
9 CtpoeHue u GyHKIHH 9 15
OpPTraHU3MOB
10 Pa3mHOXeHue U pa3BUTHE 5 15
OpPTraHU3MOB
I'enernka — Hayka o
11 HaCJIEACTBEHHOCTH U 1 0.5
U3MEHYNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH 8 1
HACJIe/ICTBEHHOCTH
13 3aKOHOMEPHOCTH 3 1
U3MEHYHUBOCTH
14 ['eHeTHKa YemoBeKka 1 0.5
15 Cenexuusi OpraHu3MoB 2 1
16 Buotexunonorus u 3
CHHTETHYECKasi ONOIIOTHS
17 [ToBTOpEeHME 2
OBUIEE KOJIMYECTBO YACOB 70 0 13

I10 ITPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIIACC

Ne i/

Tema ypoka

buonorus kak KOMIUIEKCHAs: HAyKa U KaK 4acTb
COBpEeMEHHOro oluiecTBa. JKuBble CUCTEMBI U UX
CBOMCTBA. YPOBHEBAsI OpraHU3aLusl KUBBIX
CUCTEM

KoauuecTBO 4acos

Bcero

KonTpoabuble IlpakTuyeckue
padoThbI padoTsI

HcTopust OTKPBITHS U U3YYEHUS KIIETKU.
Kiterounas teopus. MeToasl MOJIEKYJIIPHON U
KJeTouHoM Onosnoruu. [Ipaktuyeckas padora
«3yueHne MEeTOI0B KIICTOYHOU OMOJIOTHU
(xpomatorpadus, anekrpodopes,
muddepeHranbHoe HeHTPUYTrHpOBaHNUE,
[11IP)»

0.5

XUMHUYECKUH COCTaB KJIETKU. MI/IHepaJ'IBHHe
BCIICCTBA KJIICTKH, UX Ouonoruyeckas POJIb

Opranuveckre BemecTBa KICTKH — OCIKH.
JIaboparopHas pabora «OOHapyx)eHHe OEIKOB C
MOMOIIIbIO KaU€CTBEHHBIX peakiuiiy. CBONCTBA,
knaccudukanus u GyHKIHH OENIKOB

Oprannyueckue BeniecTBa KJIETKH — YTIIEBOIbI
Oprannueckue BEIeCTBa KICTKH — JIMITHIbI
Hyxkneunossie kucnorsl. [JHK u PHK.
Jlaboparopnas pabota «VccrnenoBanue
HYKJICHHOBBIX KHCJIOT, BBIEIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPTAHU3MOBY

0.5

0.5

Crpoenue u pynkuun ATD. Ipyrue
Hykineozuarpudocdarel (HTD)
CexsenupoBanue JIHK. Metoasl reHOMHKH,
TPaHCKPUNITOMUKHU, IPOTEOMUKH

10

11

12

13

MeToabl CTpYKTypHOI Onooruu. THIIBI KIETOK.
[IpokapuoTnueckas KjeTka

CtpoeHne 3yKapuoTHYECKON KIIETKH.
ITpakTruyeckas pabora «V3ydyeHue cBOCTB
KJIETOYHOM MeMOpPaHbI»

[ToBepXHOCTHBIN anmapar KIeTKH
OnHomMeMOpaHHBIE OPTaHOUIBI KIICTKH.

[IpakTruyeckas pabora «M3ydyenue 1BUKEHUSA
LUTOIIJIA3MbI B PACTUTENbHBIX KJIETKAX)

0.5

0.5

14

IToyaBTOHOMHBIE OPraHOUIBI KIIETKHU:
MUTOXOHJIpUH, TUIacTu k1. JlabopaTopHas pabora
«HccnenoBanue mia3Moin3a 1 Ieria3Moan3a B
PACTUTENLHBIX KJIETKAX)

0.5

15

HememOpanHbie opraHou/IbI KIETKU

16

Crtpoenue u QyHKIUHU sapa

17

CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK
sykapuoT. JlaboparopHas pabota «/3ydenue

0.5




CTPOCHHUSA KIICTOK pa3JINMYHbIX OPTraHU3MOB»

18

ACCHUMUJISIIIAS U TUCCUMMIISIIIASL — JBE CTOPOHBI
MeTtabonmu3ma. Turbl oOMeHa BEIIECTB.
JlaGopaTtopHas paborta «3ydeHue
KaTaJTUTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
IpUMEPEe aMIJIa3bl WIIH KaTaJla3bl)»

19

DepMEHTAaTUBHBIA XapaKTep peaKuil
KJIETOYHOTO MeTabonu3Ma. Jlaboparopnas pabota
«3yuenmne GpepMeHTATUBHOTO PACIIETIIICHHS
MEPOKCHIA BOJIOPO/A B PACTUTEIHHBIX H
KUBOTHBIX KIJIETKAX»

0.5

20
21

22

benku-akTuBaTOPHI M OCIKU-UHTUOUTOPHI

ABTOTpOQHBIN TUIT OOMEHA BEIICCTB.
DoTOCUHTE3

Xemocunrtes. JlJaboparopnas pabora «CpaBHeHHE
MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3A.
AHa3poOHbIe opraHu3Mbl. Buibl OposKeHMsI.
Jlaboparopras pabota «CpaBHEHHE TIPOIIECCOB
OpOKEHHUSI U JIBIXaHUS»

0.5

23

24

A»poOHBIE OpraHU3MBbl. JTalbl SHEPreTUYECKOI 0
obmeHa

DHeprust MEMOPaHHOTO TPATUECHTA TIPOTOHOB.
Cunte3 AT®: pabota nporoHHON AT®-cuHTa3b!

25
26

27

Peaknun MaTpu4HOro cHHTE3a

Tpanckpunuus — marpuussii cuare3 PHK.
Tpancasiuus u e€ sTarbl

KoaupoBanue aMuHOKHCIOT. Posib pubocom B
onocuHrese OeKa

28

Opranu3zanus reHoMa y IpoKapuoT U 3yKapuoT

29

30

MounekynsipHble MEXaHU3MBI SKCIIPECCUH T€HOB Y
9YKapHOT

Bupycsl — BHeKJIeTOUHBIE (POPMBI KU3HU U
oOnuratHele napasuThl. [IpakTuueckas padora
«Co3nanue Mozienu BUpyca». BupycHele
3a00JieBaHUs YeNIOBEKa, )KUBOTHBIX, pAaCTEHUI

0.5

31

HanorexHooruu B OMOJIOTHH U MCIUIIMHC

32

JKU3HEHHBIN UK KIIETKA

33

Matpuunslii cunte3 JTHK. Xpomocomsr.
JlabopaTopHas pabota «3ydeHne XxpoMmocoM Ha
TOTOBBIX MUKpPOIIpenapaTax»

0.5

34

JleneHue KIeTKku — MHUTO3

35

Tumns! kneTok. KapuokuHes u IUTOKKUHES.
JlabopaTtopHas pabora «HabmroneHne MmuTto3a B
KJIETKaX KOHYMKA KOPEIIKa JTyKa (Ha TOTOBBIX
MHUKpOTIpernapaTax )»

0.5

36

Perynsauus )xM3HEHHOTO IIUKJIA KIETOK.
OpranusMm Kak eIMHOE LEN0e




37

38

39

40

Txanu pactenuit. Jlaboparopnas pabora
«M3ydeHne TKkaHel pacTeHU». TKaHU )KUBOTHBIX
u 4yenoBeka. JlaboparopHas padota «M3yuenue
TKaHEW JKUBOTHBIX)»

Opransbl. Cucremsl opraHos. JlaboparopHas

pabota «/3ydyeHre opraHoB IIBETKOBOT'O
pacTeHus»

Omnopa tena opraHu3MoB. [[BukeHre OpraHu3MoB

IIuranne OpraHnu3MoOB. IIntanue Mo3BOHOYHBIX
KHUBOTHBIX. HI/II_I_[eBapI/ITeJILHaSI CHUCTEMA
YCJI0BCKa

0,5

0.5

41

42

43
44

HLIXEIHI/IC OpraHnu3mMoB. I[bIXaHI/IC IIO3BOHOYHBIX
JKHUBOTHBIX U YCJIOBCKaA

TpaHCcOpT BEWIECTB y OPraHU3MOB.
KpoBeHocHas cuctema 1o3BOHOYHBIX KUBOTHBIX
U 4€JI0BEKa

Beinenenue y opranusmoB

3ammTa y opraHu3MoB. iIMmyHHas cuctema
yesoBeKa

45

Pa3apakxuMocCTh U peryisnus y OpraHu3MoB.
I'ymopasibHas peryssanus 1 3HI0KpUHHAs
CUCTEMA )KMBOTHBIX U YEJIOBEKA

46

®dopmbl pa3MHOXKEHHUsT opraHu3MoB. [TooBoe
pa3MHOKCHUE

47

48

49

Meiio3. 'amerorene3. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JlaGopaTopHas pabota
«M3yueHne cTpoeHNus MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpEIapaTax»»

WNHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOT€HE3. 3aKiaJika OpraHOB U TKaHEU U3
3apOJBIIIEBBIX JINCTKOB

Poct u pa3zButue xuBoTHBIX. JlabopaTopHas
pabota «BblIsiBIeHNE TPU3HAKOB CXOJICTBA
3apo/ibIllIel TO3BOHOYHBIX JKUBOTHBIX)

0.5

0.5

50

Pa3zmHOXeHME U pa3BUTHE PACTCHHIA.
JlabopaTtopHas pabota «CTpoeHHE OPTaHOB
Pa3MHOXKEHUS BBICIIUX PACTCHHIN

0.5

51

HcTopus CTaHOBJIEHUS U Pa3BUTHS T€HETHKHU KaK
Haykd. OCHOBHBIE TIOHSITHSI U CHMBOJIBI
renetuku. Jlabopatopnas padora «lpo3oduna
KaK 00BEKT F'€HETHUECKUX MCCIICTOBAHUI

0.5

52

3aKOHOMEPHOCTH HaCIlIeI0BaHHSI TPU3HAKOB.
MonorubpuaHoe ckpemnBanue. [IpakTudeckas
pabota "M3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30PHUIHI".
]_II/ITOJIOFI/I‘-IGCKI/IC OCHOBBI MOHOFI/I6pI/I[[HOFO
CKpEIIUBAHUS

0.5

53

AHanuzupytoliee ckpenupanue. Hemonxnoe




JOMUHHUPOBAHUEC

54

JurnbpunHoe ckpeuBanue. [Ipaktuueckas
pabota «/3yuyeHue pe3yibTaToB AUTHOPUIHOTO
CKpeurBanus y aApo3oduis». Lluronornyeckue
OCHOBBI TUTMOPUTHOTO CKPEIIUBAHUS

0.5

55

CHGHJ’ICHHOC HacCJICJOBAHUC IIPHU3HAKOB

56

XpOMOCOMHaSI TEOPpHs HACICACTBEHHOCTHU

57
58

59

T'eneTuka momna
T'enoTun Kak 1ejgocTHas cucTeMa

I'eHeT4eCKUT KOHTPOJIb PA3BUTUS PACTCHUM,
JKUBOTHBIX U 4EJIOBEKA

N

60

61

N3MeHunBOCTh IPU3HAKOB. BUbI N3MEHUMBOCTH.
MoudukaoHHas U3MEHUYUBOCTb.
BaprannoHHBIN psi ¥ BapUallMOHHAsA KpHUBasl.
JIaGoparopHas pabota «MccnenoBanue
3aKOHOMEPHOCTEW MOJUPUKAITMOHHON
U3MEeHYUBOCTH. [locTpoeHne BapualiMOHHOTO
psiia ¥ BapMallMOHHOW KPHUBOW»

I'enoTunudeckas HU3MECHUYNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

0.5

62

63

64

65

MyrannonHas ”3MeH4YUBOCTh. [IpakTHueckas
pabota «MyTanuu y 1po30¢puiibl (Ha TOTOBBIX
MHUKpOITpernaparax)». 3aKOHOMEPHOCTH
MYTAI[MOHHOTO Ipoliecca. DMUIreHeTUKa U
SMUTEHOMHUKA

I'eneruka yenoBeka. [IpakTuueckas pabota
«CocTaBieHHE U aHAIU3 POJOCIOBHON». MeTo b
MEIULIUHCKON T€HETUKH. 3HaUEHUE
MGJII/IIII/IHCKOI\/'I TCHCTUKHU B IPCAOTBpALLICHUN U
JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeTTOBEKa

OcHoBHBbIE NOHATHS cenekuuu. JlabopaTopHast
pabota «/3ydyeHue copToB KyIbTYpHBIX
pacTeHuii ¥ TOpoJI JOMAITHUX KUBOTHBIX)»

Mertoap! ceneknnoHHo#M paboTsl. JlabopatopHas
pabota «3y4eHre METO/I0B CeNEeKIINU
pacteHui». JloOCTHKEHUS CENIEKUMU PAaCTEHUHN U
#KUBOTHBIX. [IpakTHueckas padota «IIpuBuBKa
pacTeHui)

0.5

0.5

0.5

0.5

66

CoxpaHeHue, U3yueHHe 1 UCIIOJIb30BaHUE
TeHETUYECKUX PecypcoB. BHOTEXHOIOTHS KakK
HayKa ¥ OTpacyib Mpou3BocTBa. [IpakTudeckas
pabota «3ydeHrne 00beKTOB OMOTEXHOIOTHI)

0.5

67

OCHOBHBIE HaIlPaBJICHUS! CHHTETUYECKOU
O6uosiornu. XpoMOCOMHAsl U T€HHAst UH)KEHEPUs

68

MenuiacKkre OMOTEXHOIOT I




[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS

69 o 1
3HaHUH
70 HToroBasi KOHTpOJIbHAsE paboTa 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 13




YYEBHO-METOJIUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOT'O ITPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus, 10 xacc/ [Naceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj peaakiuei
[Taceunuka B.B., Akunonepnoe o6miectBo «M3matenbetBo «IIpocBemenney

* buonorus: O6mas 6uonorus. Yrinyonenusiid yposens. 10 kir./B.b.3axapos, C.I.MaMOHTOB,
H.N.Conun, E.T.3axapoBa; nox penakiueiiB.b.3axaposa. — M.: Ipoda, 2020

* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; moj peaaKuei
[Taceunuka B.B., Akunonepnoe o6miectBo «M3aarenbetBo «IIpocBemenuey

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonTos C.I'., Conun H.U., 3axaposa E.T;
oz penaknuert 3axaposa B.b., O01mecTBo ¢ orpaHHnYeHHOM OTBETCTBEHHOCTHIO «/IPODAY;
Axkunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

* buonorus. O6mas 6uonorus, 11 xknacc/ 3axapos B.b., MamonTtoB C.I"., Conun H.U., 3axaposa E.T.;
nox penaknuei 3axaposa B.b., O01mecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «/[PODA»;
AxkrmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHuey

METOAUYECKHUE MATEPUAJIBI J1JISA YUUTEJIA
buonorus, 10 knacc/ Ilaceunnk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; noj peaakimuei
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

* buosorus: O0mas 6uonorus. Yriy0nennslid yposens. 10 ki1./B.b.3axapos, C.I".MaMoHTOB,
H.N.Conun, E.T.3axapoBa; mox penakmueiiB.b.3axaposa. — M.: JIpoda, 2020

* buonorus, 11 knacce/ [Naceunuk B.B., Kamenckuit A.A., PyOiioB A.M. u npyrue; noj peaaxkiuein
[Taceunuka B.B., Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienner»

* buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B.b., MamonToB C.I'., Conun H.U., 3axaposa E.T.;
oA penakuueit 3axaposa B.b., O01iecTBoO ¢ orpaHn4eHHOM 0TBETCTBEHHOCTHIO «/IPODAY;
AxkmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBenieHuey

* buonorus. O6mas 6uonorus, 11 kmacc/ 3axapos B.b., MamonTos C.I"., Connn H.U., 3axaposa E.T;
oA penaknuert 3axaposa B.b., O01ecTBo ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxnuonepHoe obuiectBo «M3narenscrBo «IIpocsemienne»

U PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
bubmuorexa [JOK

POII

MO

Sknacc



		2023-10-03T12:43:32+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "БУРТАСИНСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА" ВУРНАРСКОГО МУНИЦИПАЛЬНОГО ОКРУГА ЧУВАШСКОЙ РЕСПУБЛИКИ




