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PaGouyasi nporpamma no __ 6mostorum_10 kiaace COCTaBJICHA HA OCHOBE

cJIeyIOIIUX IOKYMEHTOB:

J @enepanbubiii 3akoH oT 29.12.2012 Ne 273-d3 «OO6 obpa3oBaHuu B
Poccuiickoit ®eneparuny» (nanee — ®3-273);

. ®denepanbHbIi TOCYAAPCTBEHHBIM 00pa30BaTEIbHbIM CTAHAAPT OCHOBHOTO
o0miero oOpa3oBaHusl, YTBEPKACHHBIH NPUKa30M MHHUCTEPCTBA 00pa30BaHUs U HAYKU
Poccuiickoit ®@enepannu ot 17.12.2010 No 1897 (¢ m3MEHEHUSIMU M JOTOJTHEHUSIMH )
(manee — ®I'OC O00);

o @DenepalibHbII MepedeHb Y4eOHUKOB, PEKOMEHIYEMbIX K HCIOJIb30BAHUIO
Opy  pealu3alil HMMEIOIIMX TOCYJapCTBEHHYIO aKKpPEAMTALUI0 00pa30BaTeIbHBIX
MporpaMM HayallbHOTO OOINEro, OCHOBHOTO O0Iero, cpeaHero oomiero oOpa3zoBaHUS,
YTBEPKJICHHBIA IpuKa3oM MuHucrepcTBa npocsemienus Poccuiickonn ®enepanuu ot
20.05.2020 Ne 254;

o [lepeuens opraHuzanuii, OCYIIECTBISIONIUX BBIMYCK Y4eOHBIX MOCOOUH,
KOTOpBIE JIOMYCKAIOTCS K UCIIOJIb30BAHUIO IPU PEATU3ALUU UMEIOLINX TOCY1apCTBEHHYIO
AKKpeIUTAIMI0 00pa30BaTENIbHBIX MPOrpaMM HAYaJIbHOTO OOIEro, OCHOBHOTO OOIIEro,
cpeaHero oouero oo0pa3oBaHus, yTBEPKAECHHBINH NMpHKa3oM MuUHUCTEPCTBAa 00pa3oBaHUs
u Hayku Poccuiickoit @eneparuu ot 09.06.2016 Ne 699.

. OcHoBHas oOpa3oBaresibHas IporpaMMa OCHOBHOTO 00IIero o0pa3oBaHUs
Ha 2023 — 2024 yueOHbIl TO1;

° Vuebnsiii mman [BOY COUI Ne 230 na 2023 — 2024 yueOHbIif o,

J Kanennmapueni yueOnsrii rpapux 'BOY COII Ne 230 na 2023 — 2024
y4eOHBIN TOJ;

. [Tonoxenue o padoueii nporpamme ['bOY COII Ne 230



MNOACHUTEJBHASA 3AIINCKA

[Tporpamma o yuebnomy npeamery "buosnorus” (nanee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadorana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro npeamera «bruoNOrus» U OCHOBHBIX IMOJIOKEHUN (penepanbHoil pabodeil mporpamMmbl
BOCTIUTAHMS.

VYuebnslit npeamet «buosnorus» yriryonaéunoro yposas uzyuenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-Hay4Hble peamMeTsl». CorjaacHo
nojoxeHusM PI'OC COO npoduibHble ydeOHbIE NPEAMETHI, U3ydaeMble Ha YIIIYOJIEHHOM
YPOBHE, SBIISIOTCS crocoOoM auddepeHnmanuu oOydeHUs Ha YpPOBHE CpPEIHEro OOIIero
00pa3oBaHUs U MPU3BAHBI O0ECIICYUTH NMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM
o0ummM, cpeaHuM MpodeCcCHOHAIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaKIblid U3
9TUX YYE€OHBIX MPEIMETOB JOJDKEH OBITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEUICHHE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PA3BUBAIOIIUX 33]ad, CBS3aHHBIX C MpoQopHeHTanuen
0o0yJaromuxcsi ¥ CTUMYJIMPOBAHHMEM HHTEpeca K KOHKPETHOH OOJacTH HAy4YHOTO 3HAHHWSA,
CBSI3aHHOTO C OMOJIOTHEl, MEIUITMHOMN, 9KOJIOTUEH, ICUXOJIOTHEH, CHOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yue6HOMy npeamery "buonorus" gaét mpencraBieHe O LETU U 3aadax
u3ydeHus yaeOHoro npeamera «bruonorus» Ha yriyOI€HHOM ypOBHE, OIpeessieT 00s3aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temawm,
pacripeielieHue 10 Ki1accaM, peKOMEHAYET M0CIe10BaTeIbHOCTh U3y4eHHs y4eOHOro MaTepuana
C Y4€TOM MEXINPEAMETHBIX M BHYTPUIPEIAMETHBIX CBs3€H, JIOTMKM Y4yeOHOro Ipolecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe mo 6MOnOrvM peaqn3oBaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHWEeM OHOJIOTHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Onarosapst 4eMmy MpoCcMaTpUBAETCS HANIPABJIEHHOCTh HA MOCIEAYIOIIee pa3BUTHE OMOIOIMYECKUX
3HaHUM, OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3J0pOBOM o0O0pa3e >KM3HH, Ha BOCIHTAHHE
OEpEKHOTO OTHOIICHHS K OKPYXKAIOIIeH MPHUpOIAHOM cpene. B mporpamMMe mo OMOJIOTHH TakkKe
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit @I'OC
COO K 1aHupyeMbIM JUUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM 00y4eHHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Yu€OHO-TIO3HABATENIbHON NEATENLHOCTH O0y4aromuxcs Mo
OCBOCHHMIO COJEpKaHUs OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeaHEro OOIIero
o0OpazoBaHwUs.

VYueOubiit npeamer «buonorus» Ha ypoBHE CpeIHEro oOIiero o0pa3oBaHUs 3aBeplIaeT
O6uonornyeckoe oOpa3oBaHue B IIKOJIE M OPUEHTUPOBAH Ha pacIIMpEHUe U YriyOleHue 3HaHu|
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUN
U OWOJIOTUW DPA3BUTHSA, TCHETHKH, CEJCKIMH, OMOTEXHOJOTHH, SBOJIIOIMOHHOTO YYEHUS |
HKOJIOTHH.

N3zyuenne yuebnoro npeamera «bruonorus» Ha yriayOoJeHHOM YpOBHE OpUEHTHPOBAHO Ha
MOJFOTOBKY OO YyUYaOIIUXCsl K TOCIIEAYIOIEMY MOTYyYEHUIO OMOJIOTHYECKOro 00pa30BaHUs B By3axX
U OpraHu3alusix CpelHero mnpodeccuoHanbHOro ob6pa3oBaHus. OCHOBY €ro cojepxaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMM, MOJYYEHHBIX MPU HM3YYEHUH OOYy4YaroIIMMUCS
COOTBETCTBYIOIIMX CHCTEMATUYECKHX pa3esioB OHOJOTMM Ha YPOBHE OCHOBHOIO OOILIEro



obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIUPEHBI M YTITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTCHUSX, KMBOTHBIX, Irpubax, OaKTepusix, OpraHU3ME 4YeIIOBEKa,
OOIIMX 3aKOHOMEPHOCTSIX IKU3HH, JOMOJHUTEIBHO BKJIIOYEHBI OMOJOTUYECKUE CBEACHUS
MPUKJIATHOTO M TOUCKOBOTO XapaKTepa, KOTOpPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
MoCcHeAyIoLEero Beioopa npodeccun. Bo3mokHa Takke MHTErpamus OMOJOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMHU 3HAHHSIMH, TTOJTYICHHBIMHU 00yUJaIONUMUCS TIPH U3y4eHUHN (QU3UKH, XUMUH,
reorpadgun U MaTEMaTHKH.

CtpykTypa mnporpamMmbl 1Mo ydeOHOMY mnpenMery "buonorusa" orpakaeT CHCTEMHO-
YPOBHEBBIM M SBOIOIMOHHBIN MOAXOAbI K H3yueHUio Ouonoruu. CorjacHO UM, H3y4yaroTCs
CBOMCTBA UM 3aKOHOMEPHOCTH, XapaKTEepPHBIE JIJISl )KMUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aluHy,
ABOJIOIMHM OPraHMYECKOro MHpa Ha 3emile, COXpaHEHHs OWOJOTHYECKOro pa3zHooOpasus
miaHeTel. Tak, B 10 Kkiacce HM3ydarOTCs OCHOBBI MOJICKYJSIPHOW M KJIETOYHON OHOJIOTHH,
SMOPHUOJIOTHH U OMOJOTHH Pa3BUTHS, TEHETUKU U CENEKLUU, OMOTEXHOIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYAIM3UPYIOTCS 3HAHUS OOydJaromuxcs M0 OOTaHHWKE, 300JIOTHH, aHATOMUH,
¢busmnonorun venoseka. B 11 kimacce u3y4aroTcsi BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUHU U
yueHue o 6uocdepe.

VYyeOublii npeamer «buonorus» npu3BaH O0ECHEUYUTH OCBOCHHE OOYYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, 3HAHWH O CTPOCHUH, MHOT000pasuu U
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIUU, OHOLEHO03a, IKOCHCTEMBbI, O BBIIAIOIINUXCS
HAyYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSX B OHOJOTWU, MPUKIAIHBIX ACIEKTax
OMOJIOTUYECKHX 3HaHWH. J[71s pa3BUTHS W TOJCPKAHKS WHTEpeca 0O0YJAroIIMXCsi K OMOJIOTHU
HapSITy CO 3HAYUTEIILHBIM 00bEMOM TEOPETHICCKOTO MaTepraia B COJEPKaHUU MPOTPAMMBI 110
OHOJIOTUN TPETyCMOTPEHO 3HAKOMCTBO C HUCTOpWEH CTAaHOBIECHUS U PAa3BUTHS TOW WM MHOMN
obOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOeKHBIX YUEHBIX B PEIICHUE BaXKHEHIINX
OMOJOTUYECKHUX U KOJOTUYECKUX MTPOOIIEM.

[lenb u3yuenus yuebHoro npenmera «buosnorus» Ha yriayOn€HHOM ypOBHE — OBJIa/IEHUE
00y4JaroIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOTro paHTa u MpUOOPETeHHE YMEHUI NCIIONB30BaTh TU 3HaHUS B GOPMUPOBAHUU UHTEpeEca K
omnpeneneHHo obnactu npodhecCuOHATBHON NIeATeTbHOCTH, CBSI3aHHOW C OHMOJOTHEH, WU K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOTMYEeCKOT0 00pa30BaHus.

JlocTtrxenne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyOon€HHOM YpOBHE
obecrnieunBaeTcs peleHrneM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYAIONIMMHCS  CHUCTEMbl  OMOJIOTMYECKUX 3HAHWK: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSX, KOHIICTIHSIX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX W TpaBUiIaX,
COCTaBISIIONIMX COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI) KApTUHY MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMOJNOTHYECKUX CHCTEeM (KJIETKa, OPTaHU3M, TOIMYISAINS, BUJI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCJIEIOBAHUSIX B
OHOJIOrnH;

O3HAKOMJICHHE  OOYYaroIIMXCS C  METOJAaMHU  TO3HAHUS  JKUBOH  MPHUPOJIBL:
MCCIIEIOBATEILCKUMU METOAaMH OMOJIOTHYECKUX HAYK (MOJEKYISIPHON M KJIETOYHOU OHOJIOTHH,
SMOPHOJIOTUN ¥ OWOJIOTHH PA3BUTHS, TEHETHKU M CEJICKIIUH, OMOTEXHOJOTHU M CHHTETHUCCKON
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHHM), METOJAMH  CaMOCTOSITEIHHOTO  TMPOBEIACHUS
OMOJIOTUYECKUX HCCIIEeNOBaHUI B JlabopaTopuu U B Tmpupojae (HaOMOIeHUE, H3MEPEHUE,
OKCIIEPUMEHT, MOJICTTHPOBAHHE);



OBJIaJIcHUE OOYYaIOUIUMUCS YMEHMSIMH: CaMOCTOSITENIbHO HaXOAWTh, aHAIU3UPOBATH U
UCTIOJIb30BaTh OMOJIOTUYECKYIO HH(POPMAIIHIO; TI0JIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEH U
CHUMBOJIMKOMW; YCTaHABJIMBATH CBSI3b MEXK/Ly Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTHYECKUMHU MpoOIeMaMH YeJI0BEUeCTBa; OLEHUBATH MTOCIEACTBHS CBOCH A€ITEIbHOCTH 110
OTHONIICHUIO K OKpYXKalollel MNPUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO U 370POBBIO
OKPYKaIOIIMX JIIOJICH; OOOCHOBBIBaTH M COOJIIOJaTh MEpbl MPO(PUIAKTHKH HH()EKIMOHHBIX
3a00JIeBaHUl, TpaBWiIa TIOBEICHUS B MpHpoAe M obecriedeHus Oe30MacHOCTH COOCTBEHHOU
KU3ZHEJEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYalMsIX MPUPOAHOTO UM TEXHOTCHHOI'O XapaKTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OHOJIOTHH;

pasBUTHE y 00YYAIOLINXCS MHTEIUICKTYyalbHBIX U TBOPYECKUX CIIOCOOHOCTEW B IpoIecce
3HAKOMCTBA C BBLIAIOUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIIEIOBAaHMSIMU B OMOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMu, METOJ0JIOTHel OMOJIOrMYecKOro HCCIeIOBaHusl, MPOBEICHUs
SKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pelIeHUs OHOJNOTHYECKUX 3a7ad, MOJETUPOBaHUS
OHMOJIOTUYECKUX 00BEKTOB U IIPOIIECCOB;

BOCIIUTaHHE Y OOyYarOMIMUXCsl IIEHHOCTHOTO OTHOIICHUS K JKUBOHM MPUPOJE B IEJIOM U K
OTIeNbHBIM €€ O00BbeKTaM U SBJICHUAM; (OpPMHpPOBAHHE SKOJIOTHYECKOH, TE€HETHUYECKON
rPaMOTHOCTH, OOIIEH KyJbTYphbl MOBEACHHUS B MHPUPOJIE; MHTETpPAIlMH €CTECTBEHHO-HAYYHBIX
3HAHHH;

npruobpereHne 00yJaroIUMUC KOMIIETEHTHOCTH B PAllMOHAIBHOM IPUPOIOTIOIH30BAHUT
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOCHEpHI),
COXpPaHEHUU COOCTBEHHOI'O 370POBBS M 3[0POBBS OKPYXKAIOUIMX JIOAEH (COOMIOAEHUS Mep
npoQUIaKTUKH 3a00JI€BaHUM, 0OeCTICUeHHE OE30MTaCHOCTH KU3HEACSITEIIbHOCTH B UPE3BBIYAITHBIX
CUTYalUAX IPUPOJHOTO M TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS OMOIOTHYECKIX
3HAaHUW U YMEHUH B MIOBCEIHEBHOM )KU3HH;

CO3/laHME YCIOBUHM NIl OCO3HAHHOIO BbIOOpa OOYYaIOIIMMUCS WHAMBHUIYAJIBHON
0o0pa3oBaTeNbHON  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymomeMy IpodecCHOHATBHOMY
CaMOOTIPEICICHNIO, B COOTBETCTBUM C WHAWBUAYAIBHBIMA WHTEpECAMH W IMOTPEOHOCTIMHU
pEeruoHa.

OOmee yuClIO 4YacoB, OTBEIEHHBIX HAa M3y4Y€HUE OMOJIOTMM Ha YIrIyOJIEHHOM YpPOBHE
cpenHero obiero oopasoBanusi, cocrapiseT 204 yaca: B 10 knacce — 102 gaca (3 yaca B HeZIeN0),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT100p opraHM3alMOHHBIX (POPM, METOJIOB M CPEICTB 00YUEHUS OMOJIOTUU OCYILECTBIISAETCS
¢ yu€ToM cHenu(UKN ero coJepKaHus U HANpPaBIEHHOCTH Ha MPOAOKEHHE OHMOJOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPETHETO MPOPECCHOHAIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3aTeNbHBIM YCIOBHEM IMPH O0y4eHMHM OHOJIOTMU Ha YIiayOJIEHHOM YpOBHE SBIISETCS
IpoBe/ieHUe JIabOpaTOpHBIX M MpakTHueckux pabor. Taike yuyacTue oOydaromMxcs B
BBITTOJIHEHUH MIPOEKTHBIX U y4eOHO-HUCCIIE0BATENIbCKUX Pa0OT, TEeMAaTHKa KOTOPBIX OMpeAesseTcs
YYUTENIEM Ha OCHOBE MMEIOIIUXCSI MAaTEPHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IMPHPOTHBIX
YCIIOBUH.



COJEPKXAHUE OBYYEHUSA 10 KJIACC

Tema 1. buosiorns kak Hayka

CoBpeMeHHast OMOJIOTHs — KOMIUIEKCHAs Hayka. KpaTkas uctopus pa3Butus Ouonoruu. buonornyeckue
HAYK{ ¥ U3ydaeMble UMH pobiaeMbl. DyHIaMeHTaIbHbIE, TPUKIAIHBIEC H TOUCKOBBIC HAYYHbIC
WCCJICJIOBAHUS B OMOJIOTUU. 3HAYCHUE OMOJIOTHH B (DOPMUPOBAHUH COBPEMEHHOM €CTECTBECHHO-HAYYHOM
KapTuHEI Mupa. [Ipodeccnn, cBsa3anHbIe ¢ OMoIoTHel. 3HaUeHNE OMOIOTHHN B IPAKTHICCKOM
JISATEIILHOCTY YeJIOBEKA: MEJIUIIMHE, CEITbCKOM XO035HCTBE, IPOMBIIUICHHOCTH, OXpaHe MPUPOIBI.

JdeMoHcTpanuu

Hoprpersi: Apucrotens, Teodpact, K. Jlunnent, XK. b. Jlamapk, Y. lapsun, Y. apseii, I'. Mennens, B.
. Bepuanckwnii, U. I1. ITasnos, . 1. Meunukos, H. 1. Basuios, H. B. Tumodees-PecoBckuid,
Hx. Yorcon, @. Kpuk, . K. benses.

Tabnuiiet u cxeMbl: «CBsi3b OMOJIOTHHU C APYTUMH HayKamm», «CrcTeMa OMOJIIOTHYECKUX HAYK.
Tema 2. ’KuBble cucTeMbl H X H3y4YeHHE

JKuBble cucTeMBl Kak npeaAMET U3YUCHUA ouosorun. CBOMCTBA )KUBBIX CUCTEM: CAUHCTBO
XUMHYECKOI'0 COCTaBa, IMCKPETHOCTb U HNCJIOCTHOCTD, CIIOKHOCTD U YHHOPAAOUCHHOCTDb
CTPYKTYPbI, OTKPBITOCTb, CAMOOPraHn3anusi, CAMOBOCIIPOU3BCACHHUC, PA3APAKUMOCTD,
N3MCHYUBOCTH, POCT U Ppa3BUTHUC.

VYPpOBHUM OpraHU3alvy )KUBBIX CUCTEM: MOJIEKYJISIPHBIM, KII€TOYHBINA, TKAHEBBIH,
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBO, SKOCUCTEMHBIH (OMOreoeHOTHYECKUA),
6uocdepnsiit. [Iporeccsl, mpoucxoasiiye B KUBbIX cucreMax. OCHOBHBIE PU3HAKHU SKUBOTO.
Kuznb kak ¢popMma cymiectBoBaHus Matepun. Hayku, n3yyaroniye »KuBble CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpPraHU3aLNH.

N3yuenue xuBbIX cucteM. MeToabl Onosiornueckoil Hayku. Habmronenue, namepenue,
DKCIIEPUMEHT, CUCTEMaTH3anus, MeTaaHanu3. [IoHsaTHe 0 3aBUCHUMON U HE3aBUCUMOM
nepemenHou. [imannpoBanue sxcniepuMenTa. [loctaHoBka u nmpoBepka runores3. Hynesas
runore3a. [Tonsitue Bb1OOpKY U €€ qocToBepHOCTh. Pa3dpoc B Ouonornyeckux qaHHbIX. OLEeHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX PE3yJbTaTOB. [ [pHUMHBI HCKa)KEHMS pE3yIbTaTOB IKCIIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanuu

Tabauie! U cxeMbl: «OCHOBHBIE TPU3HAKHU XU3HIY, «bronorndeckue cucremsl», «CBolicTBa
KUBOU MaTepUmn», «Y pOBHHU OPraHU3aLUU KUBON NPUPOABD», «CTpOEHUE )KUBOTHOW KIIETKU»,
«TxaHn KUBOTHBIX», «CUCTEMBI OPTaHOB YEJIOBEUYECKOTO OPraHu3Ma», «buoreoneHos»,
«buocdepar, «MeTobl U3YUCHUS KUBOK TTPUPOIBIY.

OOGopynoBanue: 1abopaTtopHOEe 000PYAOBAHUE JIJIsI TPOBEACHUS HAOIOACHHH, H3MEPEHUH,

9KCIICPUMCHTOB.

HpaKTlfl‘leCKaﬂ paﬁoTa «Hcnonp30BaHuE PA3JIMIHBIX METOA0B MPU U3YUCHUU KUBBIX CUCTCM».



Tema 3. Buoaorus KJieTku

Knerka — cTpykTypHO-(YHKLIMOHATIbHAS €AMHULA )KUBOTO. McTopus OTKpbITHS KileTKU. PaboThl
P. I'yka, A. JleBenryka. Knerounas reopus (T. IlIBann, M. lneiinen, P. Bupxos). OcHoBHbIE
HIOJIOKEHUS COBPEMEHHOM KJIETOYHOM TEOpHH.

MeTobI MOJIEKYIISIPHOM M KJIETOYHOM OMOJIOTHH: MUKPOCKOIINS, XpoMaTorpadus,
3NIeKTpoope3, METOT MEUEHBIX aTOMOB, TU(depeHIIaTbHOE HEHTPU(YTHPOBaHHUE,
KyJIbTUBUPOBAHUE KIICTOK. M3yueHue uKcupo8aHtvix Kiemok. DIeKTPOHHAs MUKPOCKOTIIHSI.
Konghoxanvnas mukpockonus. Bumanvnoe (npusicuznennoe) usyuenue Kiemox.

JdemMoHCcTpauMu
Ioptpetst: P. I'yk, A. JleBenryk, T. [lIBann, M. llInelinen, P. Bupxos, K. M. bap.

Tabmuiel U cxeMbl: «CBETOBON MHUKPOCKOI, «DIEKTPOHHBIA MUKPOCKOI», «VIcTOpHs pa3BUTHS
METO/I0B MUKPOCKOTTHI.

OO6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIPENapaThl paCTUTENbHBIX, )KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckas padora «3ydeHrne METOI0B KJIETOYHON Onosoruu (XxpomaTtorpadus,
anekTpodopes, nuddepennnansHoe neHTpudyruposanue, [TLP)».

Tema 4. XuMuueckas Oopranu3anvs KJICTKHA

XUMHUECKUH cOCTaB KIETKH. Makpo-, MUKPO- U yIbTPaMHUKpPO3JIeMEeHThL. Bosa u e€ poib kak
pacTBOPUTEIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUY KJIETKH, TEIIIOPETYIIALINH.
MuHepanbpHble BELECTBa KIETKH, UX OHnoJiornyecKkas posib. Posb KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIeTku. buonornueckue nonumepsl. benku. AMUHOKHUCIOTHBIN cocTaB
6enkoB. CTpyKTyphl OeTKOBOM MoJeKyibl. [lepBruuHas cTpykTypa Oenka, HenTHIHAas! CBA3b.
Bropuunas, TpeTnyHasi, yeTBepTUYHAs CTPYKTYphl. JlenaTypauus. CBoiicTBa O€NKOB.
Knaccugukarus 0enkos. buonornueckue GyHkuu 6enkos. [lpuonut.

VYrneBojbsl. MoHOCaxapu/ibl, AMcCaXapu/ibl, OJUTrocaxapyuabl U noiaucaxapuasl. OOuii miaxn
CTpOEHUS U PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo0B. bronornueckue GpyHKINN yriIeBOJOB.

Jlunuaer. ['uapodunsHo-ruapodoOHbIe cBolicTBa. Kiaccudbukamus nunuaos. Tpuriuiepusl,
dbocdomunuabl, BOCKH, cTepouabl. buonorndeckue Gpynkuuu aumunoB. OOIe cBOHCTBA
OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTh K CaMO3aMBbIKaHUIO, TTOJTYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenne HyknenHoBbIX kuciaoT. HykieoTuas.
[Tpuniun kommuiementapaoctu. Ipasuno Yapradda. Crpykrypa IHK — nBoitHast ciupanis.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JJHK. Buast PHK. @ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsa3u B Mosiekyine AT®. buonorunueckue
¢ynkuuu AT®. BoccranoBlieHHBIE TIEPEHOCUMKH, UX (QYHKIIUH B KIIETKe. /[pyeue
nykaeosuompugpocpamol (HTD). CexBenupoBanue JIHK. Memoow cenomuxu,
MPAHCKPUNMOMUKU, NPOMEOMUKU.



CtpykTypHas OMoI0THs: OMOXUMHYECKUE U OMo(pU3NYECKUe NCCAeI0OBaHMS COCTaBa U
IPOCTPAHCTBEHHOU CTPYKTYpBI OMOMOJIEKYI. Modenuposanue cmpykmypul u pyuKyuil
OUOMONEeKY U ux Komniekcos. Komnvtomepuwiii OU3aiin u OpeaHu4ecKuti Cunmes OUOMOoNeKy U
UX HenpupOOHbBIX AHALO208.

JdemMoHCcTpauMu

Ioptpetst: JI. [Toaunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®@pankiun, @. Crurep,
C. IIpy3unep.

Jlnarpammel: «PacnpeneneHue XMMUYECKUX 3JIEMEHTOB B HEKUBOU MTpUpoAe», «Pacnpenenenue
XUMHYECKUX 3JIEMEHTOB B KUBOU IPUPOIE».

Tabaunel ¥ CXEMBI: «HepnonnquKaﬂ Ta6J'II/II_[a XUMHNYCCKHX 3JICMCHTOB), «CTpOGHI/IC MOJICKYJIbI
BOABI», «BemecTBa B cocTaBe OpraHu3moB», «CTpOCHI/IC MOJICKYJIbI 6CJ'IK8.)>, «CTp}/'KTypr
OeJIKOBOM MOJICKYJIBI», <<CTpO€HI/Ie MOJICKYJ YTJICBOOOBY, «CTpOCHI/IC MOJICKYIT JIMTINAOBY,

«Hyxnennossle kucnote», «CtpoeHue Moaekyiasl ATD».

O6opyoBaHue: XUMUYECKasi 10Cy1a U 000pyI0BaHUE.

JladopaTopnas padora «OO0HapykeHHE OEJTKOB C MTOMOIIbIO0 KaY€CTBEHHBIX PEAKITUI».

Jladoparopnas padora «/ccnegoBanue HyKJICMHOBBIX KUCIIOT, BBIJICJICHHBIX U3 KIETOK
PAa3IUYHBIX OPTAaHU3MOBY.

Tema S. Ctpoenue u QyHKIUH KICTKH

TurbI KJIETOK: SyKapruOTHYECKash U MpokapruoTHueckas. CTpyKTypHO-() YHKIIHOHATBHBIE
00pa3oBaHMs KIETKH.

Crtpoenue npokapuotuyeckoil kietku. Knerounas crenka 6akrepuii u apxeil. OcoOeHHOCTH
CTpOEHUS TeTepOoTpO(HOM U aBTOTPOPHONU MPOKAPUOTUYECKUX KJIETOK. MecTo 1 poiib
IPOKapHUOT B OMOIIEHO3aX.

Crtpoenue u QyHKIIMOHUPOBAaHUE dYKapuoTHUYECKOM KkieTku. [Ina3maTrnueckas meMOpana
(mna3manemma). CTpyKTypa mniaa3MaTudeckoil MeMOpaHbl. TpaHCIIOPT BELIECTB Yepe3
1a3MaTHYECKy0 MeMOpaHny: naccuBHbIN (quddy3us, odnerdy€énnas quddysus), ak THBHBIHN
(mepBUYHBIN U BTOPUYHBIN akTUBHBIN TpaHcnopt). [lonynponunaemocts MemOpansl. Pabora
HaTpUl-KaJIMeBOro Hacoca. DHAOIMTO3: MUHOIMTO3, (paronuTo3. Jk301uTo3. Kiierounas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[urommazma. [lutozons. [lutockener. JIBuxkenne nuromiazMbl. OpraHoUIbI KJIETKH.
OnHOoMeMOpaHHBIE OpPTraHOMIBI KJIETKH: dHAoIIazMaTiuaeckast cethb (JI1C), anmapat ["onbmxw,
JM30COMBI, X CTpOeHHE U (PYHKIMH. B3anMOCBsI3b OJHOMEMOPAHHBIX OPraHOUIAOB KIETKH.
CrpoeHue rpaHyisapHOro peTukyiayma. Mexanusm nanpasnenus dbeixoe 6 II1C. Cunres
pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [ maakuii (arpanynsipHbIi)
sHOIUIa3MaTHUeCcKui peTukyiayM. CekpetopHas ¢yHkius anmnapata ['onsmxu. Moougurayus
benxoes 6 annapame I onvoocu. Copmuposka benxos 6 annapame I onvdoicu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbix KieTok. Kierounstit cok. Typrop.



[ToryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABL. [Ipoucxoocoenue
mumoxonopuii u niacmuo. Cumobuoeenes (K.C. Mepecrosckuii, JI. Mapeynuc). Ctpoerue u
(GYHKIIMY MATOXOHAPUH ¥ TiacTu . [lepBrUHbIC, BTOPUYHBIC U CIIOKHBIE TUIACTHIBI
(OTOCUHTE3UPYIONINX FYKAPUOT. XIIOPOILIACTHI, XPOMOILIACTHI, TCHKOIIACTHI BBICIIIUX
pacTeHuil.

HemeMm0OpanHubie opranouisl kiietku CTpoeHne U GyHKITMH HEMEMOPAHHBIX OPTraHOUIOB KIICTKH.
Pubocomsl. IIpomescymounsvie hunamenmot. MUKpoDUIAMEHTBI. AKMUHOBbIE
Muxpogunramenmuol. MplllledHbIE KJICTKU. AKMUHOBbIE KOMHOHEHMbl HEMbIUUEYHBIX KIIEMOK.
Mukpotpy6ouku. Kietounstit ieHTp. CTpoeHUE U IBMKCHHUE KTYTHKOB U PECHHYCK.
Muxkpotpy6ouku nurominazmMel. Llentpuons. benku, accoyuupoganuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. MomopHule benxu.

Anpo. O6omnouka sapa, XpOMaTHH, KapUOILIa3Ma, sIAPBIIIKY, UX CTpoeHue U pyHKUIUU. S nepHbIii
OenkoBbIil MaTpuke. [IpocTpaHcTBEHHOE pacoONOKEHHE XPOMOCOM B UHTEp(ha3HOM sipe.
dvxpomamun u 2emepoxpomamu. benku XpoMaTuHa — TUCTOHBL. JJuHamuxa A0epHot 06010YKU
6 mumose. HoepHuiti mpancnopm.

Knerounsie BkitoueHus. CpaBHUTENbHAS] XapaKTEPUCTHKA KJIETOK 3YKApHOT (PacTUTENIbHOM,
YKUBOTHOM, TPUOHOIN).

JleMoOHCTpaL U
Hoprpertsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabaune! u cxeMbl: «CTpoeHHE DYKapUOTHUECKOH KIETKN», «CTpOEHHE KUBOTHON KIETKU,

«CtpoeHue pacTUTEIbHON KIETKN», «CTpoeHNEe MUTOXOHAPUNY, «Aapoy, «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

O6opyoBaHKe: CBETOBOI MUKPOCKOI, MUKPOIIPENapaThl paCTUTENIbHBIX, )KUBOTHBIX KIIETOK,

MHUKpOIpenapaTsl 6aKTepHaIbHBIX KIETOK.
JlabopaTopnasi padora «l/3y4ueHne CTpoeHUs KIETOK Pa3INYHbIX OPraHU3MOBY.
IIpakTuyeckas padora «3yuyeHue cBOWCTB KJIETOUHON MEMOPAHBI».

JIaﬁopaTopHaﬁ paGOTa «HccnenoBanue II1a3Mo0IM3a U JeMIa3MOoJIn3a B PaCTUTCIIBHBIX
KJIICTKax».

HpaKTI/I‘IeCKaﬁ paﬁoTa <<I/I3yquI/Ie ABWXKCHUS HUTOINIA3MBI B PACTUTCIIBHBIX KIICTKAX).
Tema 6. O0MeH BeliecTB U NPeBpalliecHHe JHEPTHH B KJIeTKe

AccUMIITSIINS ¥ TUCCUMIUISIITUS — JIB€ CTOPOHBI MeTaboau3ma. Turmsl 0OMeHa BEIIeCTB:
aBTOTPO(HBIN U TeTepoTpoHbIN. YyacTrue Kucaopoa B OOMEHHBIX MpoIieccax.
DHepreTudyeckoe odecrneueHue KieTkn: npeppamieHne ATO B 0OMEHHBIX TpoIieccax.
depMeHTAaTUBHBIN XapaKTep Peakiii KJIeTOYHOro Metadonu3ma. GepMeHTHI, UX CTPOEHHE,
cBoiicTBa M MexaHu3M jaencTBus. KopepmenTsl. OTinnuus pepMEeHTOB OT HEOPTaHUIECKUX



KaTajan3aTopoB. benku-akTuBaTopsl U OEIKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIIHI OT pa3NuYHbIX (PAKTOPOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcueenHwlll pomocunmes y bakmepuii. Ceemocodouparoujue nuemerHmol U NUSMeHmMbol
peaxyuonHoeo yenmpa. Ponw XjaoporactoB B mpoiiecce porocuaTe3a. CBETOBas U TEMHOBAS
dazel. @omoovixanue, Cz-, C4- u CAM-munwvt homocunmesa. IIponyKTUBHOCTh POTOCHHTE3A.
Bnusiaue pa3nuuHbix (pakTOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaueHUEe (POTOCHHTE3A.

XemocunTes. PazHooOpasue opraHn3MoB-XeMOCHHTETHKOB: HUTPUUIIHPYOIIUEe OaKTepuH,
kKese300aKkTepun, cepobakTepu, BOJIOPOAHbIE OaKTepuu. 3HaUeHNE XeMOCUHTE3a.

AHa’poOHbBIe opraHu3Mbl. Buasl Oposkenus. [IpoaykThl OpOKEHUS M UX HCIIOIH30BAHHE
YeJIOBEKOM. AHaIPOOHBIE MUKPOOPTAHNU3MBI KaK 00bEKThl OMOTEXHOJIOTUN U BO30YIUTEIIN
0OO0JIE3HEN.

AdpoOHBIC OpraHU3MBL. JTaIlbl SHEpreTHIeckoro ooMeHa. [loaroroBurensHsiii dTamn. ['ukomm3
— OECKHCIOPOIHOE PACHICTNICHUE TIFOKO3bI.

buonornueckoe oKuCIeHUE, WU KJIETOYHOE JIbIXaHue. Poib MUTOXOHAPUI B TIpoIieccax
Oouonornyeckoro okucienus. Lukmuaeckue peakiuu. OxkuciurensHoe hochopuarpoBanue.
Duepeus membpannozo epaduenma npomornos. Cunmes AT®: paboma npomonnoit ATD-
cunmaswl. [IpenmytniecTBa adpoOHOTO MyTH 0OMEHa BEIISCTB Mepel aHaIPOOHBIM.

O} PeKTUBHOCTD SHEPreTHIECKOr0 OOMEHa.

JleMoHCTpanuu

oprpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

TaOauIbl ¥ CXEMBI: ((q)OTOCI/IHTCB», <<3HepFeTI/I‘IeCKI/Iﬁ 06MCH)), «buocunres 66.]11(3», ((CTpOGHI/IC

dbepmenTay, «XeMOCHHTE3Y.

O6ODVI[OBaHI/IeI CBETOBOM MUKPOCKOII, O60py,E[OBaHI/Ie AJI IIPUTOTOBJICHU A TOCTOAHHBIX U

BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTopnasi pa6ora «l3ydueHne KaTaTUTHUECKON aKTUBHOCTU (DEPMEHTOB (Ha MpuUMepe
aMUJIa3bl WM KaTanas3bl)y.

JlaGopaTopHnas pa6ora «/3yueHne (pepMEHTATUBHOTO paclleIICHHs IEPOKCUIa BOJIOPOia B
PacTUTEIbHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopnasi padora «CpaBHeHHE TIPOIIECCOB (DOTOCHHTE3Aa U XEMOCHHTE3a.
JlaGopaTopnas pa6ora «CpaBHEHHUE NTPOLIECCOB OPOKEHUS U JIBIXAHHS.
Tema 7. HacieacrBeHHass HHpOPMALMs U pean3anus eé B KJeTKe

Peakuuu MatpuyHOro cunresa. IIpyHIUI KOMIITIEMEHTAPHOCTU B PEAKLUAX MATPUYHOTO
cuHTe3a. Peanmzanus HacnenctBeHHOW nHpopManuu. ['eHeTHIeCKniA KO, €r0 CBOMCTRBA.



Tpanckpunuus — matpuunblid cuHTe3 PHK. [TpuHUIMNbI TpaHCKpUNIIIUK: KOMIIEMEHTAPHOCTb,
aHTUIApaLIEIbHOCTh, ACUMMETPUUHOCTb. Co3pesanue mampuunvix PHK 6 aykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTasix PHK B 6uocunTese Oenka. YcnoBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Cospemennvie npedcmasnenus o cmpoenuu 2eHog. Opranusanys reHomMa y IpokapuoT u
9YKapHOT. Perymnsuus akTHBHOCTH TeHOB y ipokapuoT. I'unoresa onepona (®. XKaxoo,

XK. Mano). Monexynapuvie mexanuzmul sKcnpeccuu 2eHos y sykapuom. Ponb xpomamuna 6
pezynayuu pabomul 2enog. Perynsaius 0OMEHHBIX ITpoLeccoB B kieTke. Kierounslit romeocras.

Bupycel — HeknieTouHbIie (hOPMBI )KU3HH U 00IUTaTHBIC apa3uThl. CTPOSHUE MPOCTHIX U
CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusnennwiti yurxin JHK-codepocawux
supycos, PHK-cooeparcawux supycos, bakmepuogpazos. Obpamuas mpanckpunyus, pegepmasd,
uHmezpasa.

BupycHsie 3a60eBanus uenoBeka, KUBOTHBIX, pacteHuit. CIIN, COVID-19, connanbabie u
MEIUIUHCKHE TPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz bonvuux maccusos («bigdatay) cmpyxmypruix
buonocuueckux oannvix. Hanomexunonozuu 6 buonocuu u meouyune. llpoepammupyemvle
Gdynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoHCTpanuu
[Moptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabaune! u cxeMbl: «buocunTes 6enkay», «'eHeTnueckuit kony, «Bupycel», «baktepruodaruy.

IIpakTuyeckas padora «Co3iaHue MOJIEIIH BUPYCay.
Tema 8. JKu3HeHHBIH IUKJ KJIETKH

KneTounslii ukJ, ero nepuojs! u peryisnus. Marepgaza u muto3. OcoOEHHOCTH MPOLIECCOB,
npoTtekaromux B uaTepdase. [loaroroska kietku k aeneHuto. [IpecuareTnaeckuit
(TOCTMUTOTHUYECKHI), CHHTETHUECKUN U TOCTCUHTETUYECKUH (IIPEMUTOTUYECKHIT) TEPHOIbI
uHTEpQa3bl.

Martpuunsiii cunate3 JJHK — permukannms. [Ipuanuns! perunkanuu JITHK: koMIuieMeHTapHOCTS,
MOJTYKOHCEPBATUBHBIA CHHTE3, AHTUNIApAJLIeIbHOCTh. Mexanu3M perukanuu JJHK.
Xpomocombl. CTpoeHre xpomocoM. TemoMepsl u Teomepasza. XpoMOCOMHBIN HAOOP KIETKH —
KapHOTHIL. J{MTUTOMAHBINA U rarionIHbIH Ha0Opbl XpOMOCOM. [ OMOJIOrHUHBIE XPOMOCOMBI.
ITonoBbIE XPOMOCOMBI.

ZICJ'IGHI/Ie KJICTKH — MUTO3. CTa)II/II/I MHUTO3a U HpOI/ICXO)ISIHH/Ie B HUX npoueccm. TI/IHBI MHUTO3A.
Kapuokunes u uutoknnes. buomornyeckoe 3HaYeHUE MUTO3a.

Perynsauus MuToTHUECKOTO ITUKIA KIeTkH. [Iporpammupyemas kieroyHast ruOeNib — aronros.



Knerodnoe sipo, XpoMOCOMBI, yHKIIMOHATbHAS TEHOMUKA. Mexanuzmul nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas knemray — buoungopmamuyeckue
Mooenu hyHKYUOHUPOBAHUSL KILEMKU.

JdemMoHCTpauMu

Tabuuipl U cxembl: «KU3HEHHBIN UK KIETKNY», «MuT03», «CTpOCHHE XPOMOCOMY,
«Pemmukanus JJHK».

OO6opyoBaHue: CBETOBOM MUKPOCKOI, MUKponpernaparbl: «MuTo3 B KJIETKaxX KOpEIKa JyKay.

JlabopaTopnasi paGora «l3yueHne XxpoMOCOM Ha FOTOBBIX MUKpOIIpenapaTax».

JlabopaTopnas pabora «HabnroneHue MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MHKPOIIPETIapaTax)».

Tema 9. Ctpoenne n GyHKIIUM OPraHU3MOB

buonoruyeckoe pa3H006pa3He OpraHnu3mMoB. O,I[HOKJ'IGTO‘IHLIG, KOJIOHHAJIbHBIC,
MHOT'OKJICTOYHBIC OPIraHU3MBI.

OcobenHocTu CTPOCHUA H ) KUBHCACATCIbBHOCTH OAHOKJICTOYHBIX OPraHN3MOB. BaKTepI/II/I, apxeu,
OJHOKJICTOYHBIC FpI/I6I>I, OOHOKJICTOYHBIC BOAOPOCIH, APYTUC ITPOTHUCTHI. KononuansHeie
OpraHru3MBbI.

B3anmocBA3b yacTell MHOTOKJIETOYHOTO OpraHnu3Ma. TKaHU, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak enuHoe nenoe. I'omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTeIbHast, TOKPOBHAs, POBOASIIAS,
OCHOBHas, MexaHnueckasi. OcCOOEHHOCTH CTPOEHMS, GYHKLUI U PaclooKEeHHsI TKaHeH B
OpraHax pacTeHH.

TkaHM )KUBOTHBIX U YeJ0BeKa. TUIbI )KMBOTHBIX TKAHEH: SMHUTEINaIbHAs, COeAUHUTENbHAS,
MbllIeyHast, HepBHas. OcOOEHHOCTH CTpOeHMsI, GYHKIMN U PacrioyioKEeHHs TKaHeH B opraHax
KUBOTHBIX U YEJIOBEKA.

Opranel. BereraruBHble M T€éHEPATUBHBIE OpraHbl pacTeHUH. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHBIX U 4yesoBeka. DyHKIIMM OpraHOB M CHCTEM OPTaHOB.

Onopa Tena oprann3mos. Kapkac pacrennii. CkeneTsl OTHOKIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHbII 1 BHyTpeHHMI ckeneT. CTpOEHHE U TUIIBI COEIUHEHNS KOCTEH.

JIBr>xeHne opranu3MoB. [IBI>KeHUE OTHOKJIETOYHBIX OPraHU3MOB: aMEOOUTHOE, KIYTUKOBOE,
pecHuyHoe. J[BI)KE€HHE MHOTOKJIETOYHBIX PaCTeHUI: TPONIM3MbI U HACTUU. [[BHKeHue
MHOT'OKJIETOUYHBIX )KUBOTHBIX U YeJIOBEeKa: MblleuHas cucremMa. Peduekc. CkeneTHble MBIIIIBI U
ux pabora.

IInuranue opranu3mos. IlornomeHre BOAbI, yIIeKUCIIOro ra3a i MUHEpaIbHBIX BEIECTB
pacteHussMU. [IuTanue )KUBOTHBIX. BHYTPUIIOJIIOCTHOE U BHYTPUKIIETOYHOE MTUILEBAPEHHUE.



IIuTanne Mo3BOHOYHBIX JKUBOTHBIX. OTI[GJ'IBI IMUIICBAPUTECIBHOI'O TPpaKTa. HI/IH_[CBapI/ITeJ'IBHBIC
KECIIC3BbI. HI/IH_IeBapI/ITeJ'IBHaH CUCTEMA YCIIOBCKA.

Jpixanue opranu3moB. Jprxanue pacrenuid. J{pixanue xuBoTHBIX. Juddy3us ra3oB uepes
MOBEpPXHOCTH KiIeTkH. KoxkHoe apixanue. JlpixaTenbHas moBepXxHOCTh. JKabepHoe u 1€rouHoe
nbIxanue. [[pixanue Mmo3BOHOYHBIX KMBOTHBIX M YEJIOBEKA. DBOJIIOIIMOHHOE YCIOKHEHUE
CTPOEHHUS JIETKUX TTO3BOHOYHBIX )KMBOTHBIX. /{pIXaTenpHas cucreMa yesnoBeka. Mexanusm
BEHTWISILIMM JETKUX Y NTUI U MIIEKONUTaOIUX. Perynsanus apixanus. [{pixarenbHbie 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHCIIOPT BEIECTB y
KUBOTHBIX. KpoBeHOCHas1 cucreMa u e€ opranbl. KpoBeHOCHas cucTeMa I03BOHOYHBIX
KUBOTHBIX U 4yesoBeka. Cep/iie, KpOBEHOCHBIE COCY/IbI M KpOBb. Kpyru KpoBooOpareHus.
OBOJIIOLMOHHBIE YCIOKHEHHS CTPOECHUS KPOBEHOCHOM CHCTEMBI TI03BOHOYHBIX )KMBOTHBIX.
Pabota cepaua u e€ perymsiusi.

Boinenenue y opranusmos. Boijenenue y pacrenuil. Beinenenue y ;kuBoTHbIX. COKpaTUTENbHbIE
Bakyosd. Oprausl BbiieneHus. OunbTpanus, cekperus 1 00paTHOE BCaChIBAaHHE KAK MEXAHU3MBI
paboThl opraHoB BblAeneHs. CBsI3b OJIOCTH Tella ¢ KPOBEHOCHOM U BBIJEIUTENbHON
cucTeMaMHu. Beienenue y no3BOHOYHBIX JKUBOTHBIX U yesioBeka. [louknu. CtpoeHue u
¢ynkunonupoBanue Hepona. OOpazoBaHUE MOYH Y YETIOBEKA.

3aimuTa y Opranu3MoB. 3alinTa y OJJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil v LUCTHI
MPOCTEUIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. Cpeactsa macCUBHOU U
XUMHAYECKOH 3aIUTEL. OUTOHIIHAIEI.

3amuTa y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI M NX MPOU3BOAHBIE. 3alllUTa OPraHu3Ma OT
6one3nell. IMMyHHas cucrema yenoBeka. KieTouHslil 1 ryMOpaabHbI MMMYHUTET.
Bpoxnénnslit 1 mpuoOpeTéHHBIN ciennpuyeckuii UMMYHHUTET. TeopHst KIIOHAIbHO-
cenexktuBHoro ummynureta (I1. Dpmaux, @. M. bepuer, C. Tonerasa). BocranuTtenbHbie OTBETHI
opranu3MoB. Poiib BpOxKJIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.

Pa3,[[pa)KI/IMOCTB U peryindanusg y Oprannu3mMoB. PaS,[[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OpPTaHHU3MOB.
Takcucsl. PaBI[pa)KI/IMOCTL U peryjianus y paCTCHI/Iﬁ. PocToBEI€ BelliecTBa M X 3HAUCHHE.

HepBHas cucrema u pepieKTopHast peryisius y )KUBOTHBIX. HepBHast cuctema U e€ OTIelbl.
OBOJIIOIIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOW CUCTEMBI Y KUBOTHBIX. OTIENBI TOJOBHOTO
MO3ra MO03BOHOYHBIX KUBOTHBIX. Peduiekc u pediiekropHas ayra. be3ycioBHbIe U yCIOBHBIC
pedeKchl.

I'ymMopasibHast perysinus 1 9HIOKPUHHAs CHUCTEMA KUBOTHBIX U 4esloBeKa. JKeessl
SHJOKPUHHOW CHCTEMBI U UX TOPMOHBI. J[elicTBHE TOPMOHOB. B3anMOCBsA3b HEPBHOM U
SHJIOKpUHHOH cucteM. [‘unoranamo-runodusapHas cucrema.

JleMoHCTpanuu

[Toptper: U. I1. [TaBnos..



TaOauIbl ¥ CXEMBI: «OI[HOKJ'ICTO‘IHI)IC BOOOPOCIINY, «MHOTOKJICTOYHBIC BOOOPOCIN»,

«bakrepun», «IIpocreitmme», «Opransl HIBETKOBBIX pacTeHUID», «CrHCTEMBI OPraHOB
II03BOHOYHBIX )KMBOTHBIX», « BHYTpEHHEE CTPOEHUE HACEKOMBIX», «KaHU pacTeHUN»,
«KopneBsie cuctembl», «Ctpoenue ctediusny», «CTpoeHUe JTUCTOBON INIACTUHKWY, « TkaHu
XKUBOTHBIX», «CKeleT uenoBekay, «[IumeBapurenbHas cuctema», «KpoBeHOCHas cucTeMay,
«/IpixaTenbHas cucrema», «HepBHas cucremar», «Koxa», «MplledHast cucreMa,
«BplaenurenpHas cucTeMa», « JHIOKPUHHASA CUCTEMa», «CTpoeHHne MbIILbD, «IMMyHHUTETY,
«KumeunononoctHele», «Cxema NUTaHUS pacTeHUun», «KpOBEHOCHBIE CHCTEMBI II03BOHOYHBIX
KUBOTHBIX», «CTpoeHne ruzips», «CTpoeHue miaHapumn», «BHyTpeHHee CTpOEHHE JOKIEBOTO
yepBs», «HepBHas cucrema prio», «HepBHas cucrema nsarymkn», «HepBHas cuctema
IpecMBbIKaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucteMa MIEKOIUTAIOIINX Y,
«HepsHas cucrema uenoBekay, «Peduaexcy.

O6opyoBaHHe: CBETOBOM MUKPOCKOI, MUKPOMPENapaThl OJHOKIETOUHBIX OPIraHU3MOB,

MUKpOIIpenaparsl TKAaHEW, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTVIOKOXKHUX, JKUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM, repOapuu pacTeHUI pa3HbIX OT/IEIO0B, BJIaKHbIE IIPENapaThl
KUBOTHBIX, CKEJIETHI TO3BOHOYHBIX, KOJUIEKIIUN OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEIIOBEKa,
o0opy0BaHue JUIsl JEMOHCTPALMM IOYBEHHOI'O M BO3AYIIHOIO MUTaHUs PACTECHUH,
pacuienjeHus KpaxMana 1 OeJIKOB o[ IeHCTBUEM (epMEHTOB, 000pyL0BaHHUE IS
JEMOHCTPALIMH OIIBITOB 110 U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXAHU3MA JbIXaTEIbHbIX
JBHKEHHUU, MOJIEJIM T'OJIOBHOI'O MO3Tra Pa3JIM4HbIX )KUBOTHBIX.

JlabopaTopnas padora «/3yueHue TkaHEH pacTeHHII.
Jladoparopnasi padora «/3yueHre TKaHei JKUBOTHBIX.
JlaGopaTopHas paGora «/I3yyeHre opraHoB LIBETKOBOTO PACTEHUS.
Tema 10. Pa3MHOKeHHEe U pa3BUTHE OPraHU3MOB

@DopMbI pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BKIII0Yas BEreTaTUBHOE) U T0J0Boe. Buabl
0ecrooro pa3MHOKEHUS: IOYKOBAaHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pazmuoxenue. [lonoBeie kneTku, niau ramersl. Meito3. Ctaguu meio3a. [ToBegenue
xpomocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbIcia Meiio3a 1 IOJIOBOTO IpoLiecca.
Mei103 1 €ro MeCTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

Hpemapo;[LImeBoe pa3sBUTHUC. I'ameTtorenes Y ) KUBOTHBIX. ITonoBeie Kee3bl. O6p330BaHI/IC u
Pa3BUTHC MMOJIOBBIX KIJICTOK. CnepMaToreHe3 1 OOI'CHE3. CTpO@HI/Ie TTIOJIOBBIX KJICTOK.

Om1o10TBOpEeHNE U SMOPHOHAIBHOE PA3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOZOTBOPEHHUS:
Hapy)KHoOe, BHyTpeHHee. [lapTeHorenes.

WHauBUyaIbHOE Pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHUOJIOTHS — HAyKa O Pa3BUTHU
opranu3MoB. Mopgoeenes — 00Ha uz 2naguvix npodiem smopuonozuu. Konyenyus mopghozenos
u mooenu mopgpoeeneza. CTamuu SMOpUOTeHE3a KUBOTHBIX (Ha MpUMepe JIATyHiKu). JlpobiieHue.
Tuner npobnenust. [Jemepmunuposantoe u Heoepmunuposanroe opoonenue. bracmyna, munvi
onacmyn. OcoOeHHOCTH IPOOIEHUS MIEKOMTUTAIOMINUX. 3apOABIIIEBHIE JINCTKHU (TaCTPYJISIINS ).



3akJiaJika OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JUCTKOB. B3anMHOE BIMsSHHUE YacTei
Pa3BUBAOIIETOCS 3apO bl (AMOpHOHATBHAS MHIYKIIHS ). 3aKIa (KA MJIaHa CTPOSHUS
JKUBOTHOT'O KaK Pe3yJIbTaT UEPAPXUUECKUX B3aUMOJCUCTBUY TeHOB. Binsaue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IUYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIbI.

Poct u pazButue xxuBoTHbIX. [locTamOpronanbHelil iepuo. [Ipsimoe u Henpsimoe pa3BHUTHE.
PasButue ¢ meramopho30M y 6€CII03BOHOYHBIX U TO3BOHOYHBIX )KUBOTHBIX. bronornyeckoe
3HA4YCHUE MPSAMOTO U HENIPSIMOI'O Pa3BUTHS, UX pacIpoCTpaHEeHue B ipupoe. Tumsl pocra
AKHUBOTHBIX. PaKTOPHI pEryJIsiLuU pocTa )KUBOTHBIX U yenoBeka. CTaauu NoCcTIMOPHOHAIBHOTO
pa3BUTHSA y )KUBOTHBIX U 4esloBeKa. [leprnonbl oHTOreHesa yenoseka. CTapeHHe U CMEPTh Kak
OMOJIOrNYECKHE ITPOLIECCHI.

Pa3sMHoxeHue u pazButue pacrenuii. ['amerodut u cnopodut. Meito3 B )KHU3HEHHOM ITUKJIC
pactenuii. O6pazoBaHue crop B npoiecce Meiiosa. ['amerorenes y pactenuii. OmiogoTBopeHue
Y Pa3BUTHUE PACTUTEILHBIX OPraHU3MOB. J[BOIHOE OILI0JOTBOPEHHUE Y IIBETKOBBIX PACTCHUIA.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHu3Mbl peryJisiiui OHTOr€He3a Y PACTEHHUI U KUBOTHBIX.
JdeMoHcTpannmn
[optpetst: C. I'. Hapamun, X. [lIneman.

Tabnuubt u cxembl: «BereratnBHOE pa3MHOKEHUE», « THITBI OECTIONOT0 pa3MHOKEHHS,

«Pa3MHOXeHHE XJIIaMUIOMOHABD, «Pa3MHOKEHHUE 3BIIICHBI», «Pa3MHOKEHHE THIAPBD,
«Meito3», «Xpomocomebly, «I"ameroreHesy», «CTpoeHune SUIEeKICTKH U CIIEPMATO3011ay,
«OcHOBHBIE cTaauK OHTOreHe3ay, «IIpsiMoe u Hempsimoe pa3BuTue», «Pa3Butue Maiickoro
Kykay, «Pa3zsutue capanumn», «Pa3BuTtue JArymKmn», «IBOMHOE ONIOIOTBOPEHHUE Y IIBETKOBBIX
pacteHni», «CTpoeHue CeMsIH OJHOJOJIBHBIX U IBYI0JIbHBIX PACTEHUI», «OKN3HEHHBIN UK
MOPCKOM KamycTb», «KU3HEHHBIN UK MXa», «KU3HEHHBIN LUK TaOPOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

O6ODVI[OBaHI/IeZ CBETOBOM MUKPOCKOII, MUKpOIIpENIapaThl SIATIEKJIETOK U CIICpMaToO30U 0B,

MOACTb «HI/IKJ'I Pa3BUTHA JIATYUIKH)).

JlabopaTopnasi pabora «l3y4ueHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckasi pa6ora «BrIsBIeHNE TPU3HAKOB CXOJICTBA 3apOIBIIIEH TO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHnEe OpraHoB Pa3MHOKEHUS BBICIINX PACTEHUI».
Tema 11. I'eneTnKa — HAyKa 0 HACJIEICTBEHHOCTH M U3MEHYHNBOCTH OPraHU3MOB

Hcropus cCTaHOBJIEHUS U Pa3BUTHs FeHETHUKH Kak Hayku. Pabotel I'. Mennens, I'. ne ®pusa,

T. Moprana. Ponb oTedecTBeHHBIX yu€HBIX B pa3BuThu reHetuku. Padotsl H. K. Konbiosa, H.
. BaBunosa, A. H. benozepckoro, I'. [. Kapneuenko, FO. A. ®unumnuenko, H. B. Tumodeena-
Pecosckoro.



OCHOBHBIC TEHETHYECKHE ITOHSTHUS M CHMBOJIBI. | OMOJIOTHUHEIE XPOMOCOMBEI, AJIJICJIIBHBIC I'CHBI,
AJIbTCPHATHBHBIC IPU3HAKH, I[OMI/IHaHTHHﬁ n peHCCCHBHBIﬁ IIpHU3HAK, TOMO3HUI0TAa,
TreTCpO3nroTa, YucTas JIMHUs, I‘I/I6pI/I,HBI, I'CHOTHII, (I)GHOTI/IH. OcHOBHEIC METOJAbI TCHCTHUKU
FH6pHI[OJ'IOFH‘iCCKHI>i, HHTOHOFHQCCKHﬁ, MOJ'ICKy.]'IHpHO-FeHeTI/ILIeCKI/Iﬁ.

JdemMoHCcTpauMu

Ioptpetswt: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Kosibios, H. Y. BaBuiios, A.
H. benosepckuii, I'. /[. Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabmuiel U cxeMbl: «MeTOIbI TEHETUKIY, «CXEMbI CKPEITUBAHUS.

JlaGopaTopHnasi pa6ora «/[po3oduia kak 00bEKT FT€HETHUECKUX HCCIEAOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJEICTBEHHOCTH

Mounorubpuaaoe ckpemuBanue. [lepBbril 3aKkoH MeHelns — 3aK0H eIMHO00pa3us THOPUIOB
niepBoro nokosieHus. [IpaBuno noMmuHupoBanus. Bropoii 3akoH MeHaenst — 3aK0H paclIeIyICHUs
npu3HaKoB. [luTonornueckre OCHOBEI MOHOTHOPUTHOTO CKpeluBaHus. [ MImoTe3a YiucTOThI
raMer.

AHanuzupytoliee ckpeuiuBanue. [I[pomexxyTounslii Xapakrep HaciaenoBaHus. Pacuenienue
IPU3HAKOB IPU HETIOJHOM JIOMUHHUPOBAHUM.

JurubpunHoe ckpeniuBanue. Tperuii 3akoH MeHems — 3aKOH He3aBUCHMOT'O HACJICIOBAHHUS
npu3HaKoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIMBaHUS.

CueruieHHoe HacsenoBanue npusHakoB. Pabotsl T. Moprana. CriernieHHoe HaclieJoBaHue
TeHOB, HAPYIICHUE CIETUICHUS MEX1y TeHaMu. XpOMOCOMHas T€OpUsI HACIeICTBEHHOCTH.

I'eneTtrka nmosa. XpoMOCOMHBIN MEXAaHU3M OIIPENEICHUS 1T0JIa. AYTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBII U reTeporaMeTHbIN MoJI. I'eHeTnueckast CTpyKTypa IOJOBBIX
xpoMmocoM. HaciienoBanue Npu3HAaKoB, CLHEIVIEHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucrema. [neroTpornus — MHO)KECTBEHHOE JIEMCTBHE I'eHA.
MHokeCTBEeHHBIN ajenu3M. BzanmoieiicTBre HeaJulebHbIX TeHOB. KoMIIeMEHTapHOCTD.
Onucra3. [Tonumepus.

I'eHeTHYECKUI KOHTPOJIb PA3BUTHS PACTEHUMN, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(bu3HOIOrMYecKUX MPOILECCOB, MOBEACHHUS U KOTHUTUBHBIX QyHKIMH. ['eHeTndyeckue
MEXaHU3Mbl CUMOHOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — MapasuT» U «XO35IMH —
MUKpOOHOM». ['eHeTHUecKHe aclieKThl KOHTPOJIS M U3MEHEHHS HAcJIeICTBEHHOM HH(pOpMaIiH B
MTOKOJIEHUSIX KJIETOK M OPTaHU3MOB.

JleMoHCTpanuu
Iloprpersl: I'. Mennens, T. Mopran.

Tabmuubt u cxembl: «IlepBblit 1 BTOpoii 3akoHBI Menaens», «Tperuit 3akon MeHaens»,

«Ananu3upymoliee ckpemuBanuey, «Hemomnoe nomuHUpOBanme», «CIEMICHHOE HACIEIOBAHNE



MIPU3HAKOB y Apo3odriby, «I'eHeTnka nonay, «Kapuorum uenosekay, «Kapuotum apo3oduiib,
«Kapuotun ntunb», « MHOKECTBEHHbBIN aJlIEIn3M», «B3anmMoneiicTBre reHOBY.

OO0GopynoBaHue: MOIEIb JUIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3us THOPUIOB IMEPBOTO

MOKOJICHUS ¥ PACIIEIJICHUS] TPU3HAKOB, MOJIENb JJIsl IEMOHCTPALIMK 3aKOHA HE3aBUCUMOT'O
HaCJIeI0BAHMS TPU3HAKOB, MOJECIIb JIJIsl IGMOHCTPAIIMU CLUEIIJIEHHOTO HACJIEI0BaHUS PU3HAKOB,
CBETOBOW MUKPOCKOII, MUKporpenapar: «/pozodunar.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBIY.

IIpakTuyeckas padora «/3yueHue pe3yabTaToB JUTHOPUIHOTO CKPEITUBAHUS Y APO30PIITBD.
Tema 13. 3akoHOMEPHOCTH U3MEHYNUBOCTH

BzaumopeiictBue reHotuma u cpesl npu popmupoBanuu Gpenoruna. M3MeHUNBOCTh MPU3HAKOB.
KauecTBeHHBIE ¥ KOTMYECTBEHHBIE MPU3HAKK. BUIbI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U
HaCJIE/ICTBEHHAsL.

MoaudukanoHHas U3MEHUYUBOCTh. Posib cpebl B popMUpPOBaHUN MOAM(PHUKAIIMOHHOM
u3MeH4YnBOCTU. HopMa peakiinu npu3Haka. BapuanmoHHBIH psili ¥ BAPHALIMOHHAS KPUBAsI
(B. Uoranncen). CroiicTBa MOAH(PUKAITMOHHON H3MEHIUBOCTH.

I'eHoTHIIMUECKass M3MEeHYNBOCTL. CBONMCTBA T€HOTUIINYECKON N3MESHUYHNBOCTH. BI/II[LI
TCHOTUITNYCCKON N3MCHINBOCTH: KOM6I/IHaTI/IBHa$[, MyTallMOHHAas.

KomMmOuHaTtuBHas ”3MEHUYMBOCTh. MeH03 U MOJIOBOM MPOIIECC — OCHOBA KOMOMHATUBHOMN
W3MEHYUBOCTU. POITb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HO0Opa3Hs
B IIpeJieax OJTHOTO BU/A.

MyTanuroHHas U3MEHUYUBOCTh. BUIBI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE U UHAYUHUPOBAHHBIE MyTallUH. SIA€pHBIE U LIUTOIJIA3MAaTHYECKUE MYTALINH.
Comaruueckue 1 nojaoBble MyTauuu. [ [puurHbl BOSHUKHOBEHUS MyTaluid. MyTareHsl 1 ux
BIIMSIHME HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTO MPOoIecca. 3aKOH TOMOJIOTMYECKUX
psaoB B HacnencTBeHHOM n3menunBocT (H.M. BaBuioB). BuesgepHas n3aMeHYHMBOCTD U
HaCJICJICTBEHHOCTb.

Onueenemura u INUSEHOMUKA, POJIb SNUCEHEMUYECKUX d)CZKmOPOG 6 HACe0068aHUU U
usmerndusocmu qbeHomunuquKux NPU3HAKOB Y OPcAHUIMOE.

JleMoOHCTpaLun
[Moptpetst: I'. ne @pus, B. Noranucen, H. 1. BaBunos.

Ta6n1/1m,1 U CXEMBI. ((BI/I}IBI U3MCEHYUBOCTH), ((MOJII/I(i)I/IKaHI/IOHHaSI HN3MEHYUBOCTD)),

«KomOmHaTHBHASI ©I3MEHYUBOCTBY, «Meio3y, «OmiogoTBopeHue», «I eHeTnueckue
3a001eBaHUs YeIOBEKay, «BUbl MmyTammii.



OO6opynoBaHue: KUBbIE U FrepOapHbIe SK3eMIUISIPbl KOMHATHBIX PaCTEHUHN, PUCYHKH

(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JladopaTropnasi padora «/ccnegoBanue 3aKOHOMEPHOCTEH MOIM(PUKAITMOHHON H3MEHUYHNBOCTH.
[TocTpoeHue BapHallMOHHOTO psiZia U BAPUAIMOHHON KPUBOM».

IIpakTnyeckas padora «MyTtaiuu y 1po30¢puiibl (Ha TOTOBBIX MUKPOIpENnapaTax).
Tema 14. I'eneTnka yejioBeKa

Kapuotun yenoseka. MexxayHapoHas mporpamma HCCie10BaHus TeHOMa yenoBeka. MeTo bl
M3YYEHHUS FeHETUKH YeJIOBeKa: reHealloTnYeCcKui, OJM3HEOBBINA, IUTOTeHETUYECKUH,
MOMYJISIIIMOHHO-CTATUCTUUECKUMA, MOJIEKYJIIpHO-TeHeTHYecKuil. COBpEMEHHOE OIpeieieHIe
TEHOTUIIA: TOJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHKE, B TOM 4Hciie ¢ nomoisto [T1P-
anHanuza. HacnenctBennsie 3a005ieBaHus YenoBeka. | 'eHHbIe 1 XpOMOCOMHBIE O0JIE3HU YeTI0BeKa.
bonesnu ¢ HacieICTBEHHOM MPEeAPacoN0KEHHOCThI0. 3HaU€HNE METULIMHCKON TeHEeTUKHY B
NPEOTBPALICHUN U JICYUCHUH TeHETUYECKUX 3a00JIeBaHU YeIoBeKa. MeanKO-TeHeTHIECKOe
KOHCYJbTHpoBaHuE. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUUYECKOT0 rpy3a». ITUUECKUE aCIIEKThI
UCCJIEIOBAaHUM B 00JIaCTH pEeAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

['eneTrueckue (pakTOpPhI MOBBIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKA K (PU3UUECKOMY U
XUMHYECKOMY 3arpsi3HEHUIO OKPYXKaroLEen cpenbl. I'eHeTnueckas npeapacnoioKeHHOCTh
YeJI0OBEKA K ITATOJOTUSIM.

JleMoHCTpanuu

TaOauIbl U CXEMBIL: «Kapnonm YCJIOBCKa», «MeToabl HU3YUCHUSA TCHCTUKHU YCIIOBCKA»,

«['eneTnueckue 3a0601€BaHUS YEITOBEKaAY.
IIpakTuuyeckast padora «CocTaBlIeHHE U aHAIN3 POJIOCTIOBHOI.
Tema 15. Cenexuusi opraHu3mMoB

JomecTukanus ¥ ceNeKIus. 3apokIeHne ceJIeKInn U qomectukannu. Yuenue H. M. Bapuiiosa
o LleHTpax mpoucX0oXAeHUS U MHOT00Opa3usi KyJIbTYPHBIX pacTeHuil. Ponb cenexkiuu B
CO3JJaHUU COPTOB PACTEHUH U MOPOJ] KUBOTHBIX. COpT, MOpo/ia, mMTaMM. 3aKOH TOMOJIOTUYECKHUX
pPAIOB B HacieACTBEHHOM n3menunBoctu H. M. BaBuiosa, ero 3HaueHue s CeJIEKIMOHHOU
paboTHI.

Mertoap! ceneKIMOHHOM paboThl. IcKycCTBEHHBIN OTOOP: MAaCCOBBINA U MHIUBUIYaJIbHBIH.
Oransl KOMOMHAIIMOHHOM cenekuuu. Mcnpltanue mpousBoauTenei no noromcty. OT6op mo
TeHOTHITY C IOMOIIBIO OLIEHKU (PeHOTHIIa TOTOMCTBA M OTOOP 10 T€HOTHILY C MTOMOIIBIO aHAJIN3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO/1 CEIEKIIMOHHON paboThl. PaarainoHHbIi U XUMAYECKUIT
MyTareHe3 Kak HCTOYHUK MYTallid Y KyJbTypHBIX (OopM opranu3moB. Vcnons3oBaHue
T€HOMHOTO PEIaKTHPOBAHUS 1 METOI0B pekoMOnHAHTHBIX JIHK mist momydeHust ucxoaHoro
Marepualia sl CEJIEKUUH.



[Toryuenue nonumuion0B. BHyTpuBuaoBas rudpuansanus. binskopoacTBeHHOE CKpelIBaHuE,
i nHOpuauHT. HepoacTBeHHOE CKpelIBanue, Ui ayTOpUIuHT. ['eTepo3uc 1 ero Npu4HHEI.

Hcnons3oBanue rereposuca B ceneknuu. Otnanénnas rudpunusanus. [Ipeogonenne Gecruioaus
MEXBHUI0BBIX THOPUAOB. JIOCTHIKEHUS CENEKIINH PACTCHUN U )KUBOTHBIX. «3e1EHAs pesontoyusy.

CoxpaHeHue U N3y4eHHE FTeHETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUM U UX TUKUX pOAHYEH
JUISL CO3/IaHUSI HOBBIX COPTOB U THOPUIOB CEITbCKOXO3SIMICTBEHHBIX KYIbTYp. M3yueHue,
coxpaneHue u ynpaeienue 2eHemudecKUMy pecypcamul CenbCKOX03AUCMEEHHbIX U NPOMbBLCIO8bIX
HCUBOMHBIX 8 YENAX YIYYULeHUs. CYUeCB8YIOUUX U CO30AHUS HOBbIX NOPOO, IUHULL U KPOCCO8, 8
MOM Yucie ¢ NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCIe008AHUU, NepedosblX uoell U
NEPCHEeKMUBHbIX MEXHOLOSUL.

JleMoOHCTpaLuu

IToprpete: H. W. BaBunos, U. B. Muuypumn, I'. JI. Kapneuenxo, I1. I1. JIykbsinenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuubt 1 cxembl: «L{eHTpBI MPOUCXOKICHUS 1 MHOTOOOpa3us KyJbTYPHBIX PAaCTCHUN»,

«3aKOH rOMOJIOTUYECKHUX PSIOB B HACICACTBEHHON N3MEHUUBOCTIY, «METO/bI CEeNeKIIUNY,
«Otnanénnas rubpuamnzanusy, «MyTareHes3y.

JlabopaTopnasi paGora «/3yueHue copToB KyJbTypHBIX PACTEHUH U MOPOJ TOMAIIHUX
KHBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOZ0B CEJIEKIIUN PACTEHHII.
IIpakTuyeckas padora «[IpuBuBKa pacTeHHII».

Ikckypeusi «OCHOBHBIE METOIBI M TOCTHYKCHUS CEJICKIIMH PACTEHHIA U )KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIHMIO, TUIEMEHHYIO ()epMYy, COPTOUCTIBITATEIbHBIN YJ4aCTOK, B TEIUTMYHOE
XO03SHCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA MIIH HAYYHOTO IICHTPA)».

Tema 16. BMOTEeXHOJ0OIUA M CHHTETHYECKAA OMOJIOTUSA

O6L6KTBI, HCIIOJIb3YCMBIC B 6I/IOTeXHOJ'IOFI/II/I, — KIICTOYHBIC U TKAHCBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, UX XapPAKTCPHUCTUKA. Tpa,[[I/II_II/IOHHaSI OMOTCXHOJIOT U XHC60HG‘IGHH€,
MOJIYYCHHUEC KUCIIOMOJIOYHBIX TPOAYKTOB, BUHOACIIUC. MI/IKpOGI/IOHOPI/I‘{CCKI/Iﬁ cunTte3. O0bEeKThI
MI/IKp06I/IOJ'IOFI/I"IeCKI/IX TEXHOJIOTHIA. HpOI/ISBO,ZICTBO 6en1<a, AMHWHOKHCIJIOT 1 BUTAMHUHOB.

Coztanue TEXHOJIOTUH U HHCTPYMEHTOB LIEJIEHANPABIEHHOIO N3MEHEHNS U KOHCTPYHPOBAHMUS
TE€HOMOB C LIEJIBIO IOJYYE€HHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPKALUX HE BCTPEUAIOLIUECs
B IIPUPOJIe OMOCUHTETHYECKHE TYTH.

Knerounas urxenepusi. MeTObI KyIbTYPHI KJIETOK U TKaHEH PacTeHUH U JKUBOTHBIX.
Kpuobanku. ComaTndeckast THOpUAM3AIMS U cOMaTHUeCKuii amOpuoreHes. Mcnonap3oBanue
rarION/10B B CEJIEKIIMM pacTeHUM. [lonyuenue MoHokIoHabHbIX anmumen. Hcnoavzosanue
MOHOKJIOHANbHBIX U NOTUKTIOHATbHBIX aumumer 8 Meouyure. VICKyCCTBEHHOE OIIOIOTBOPEHUE.
PexoHcTpyKIns SHIEKIETOK U KIIOHUPOBaHHE KUBOTHBIX. METO/ TpaHCIUIAHTAIlUU SIIEP



KIIETOK. TexHonocuu 0300posieHus, KyIbmusupo8aHus U MUKPOKIOHATIbHO20 PASMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpOMOCOMHAas1 U TeHHasl NHKeHepusl. VICKyCCTBEHHBIN CUHTE3 I'€éHa U KOHCTPYHPOBAHUE
pexkoMmbunantubix JJHK. Cozdanue mpanceennvix opeanusmos. JJocTuxeHus: U NEPCHEKTUBBI
XPOMOCOMHOM U F€HHON UH)KEHEPUH. DKOJOTUYECKHE U ITUUECKHE ITPOOIIEMbI T€HHOU
WHXEHEPUH.

Menumuackue ouorexuonoruu. [loctrenomuas nudposas meaununa. [IP-auarnoctuka.
MeTab010MHBIN aHaTN3, TEHOIICHTPUYECKH aHaIH3 TPOTEOMa YeJI0BEKa JIJIsl OLIGHKH COCTOSHUS
€ro 3710poBbs. Mcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-
OMOWHXEHEePHS I Pa3padOTKH PyHIAMEHTALHBIX OCHOB MEIMIIMHCKIX TEXHOJIOTHH,
CO3aHUSI KOMITJIEKCHBIX TKAHEH cOYeTaHWeM TEeXHOJIOTUI TPEXMEPHOTO OMONPUHTHUHTA U
ckaddonaraTra 1715 perieHus 3a/1a4 IePCOHATTU3UPOBAHHON METUIINHBI.

CoztaHue BEKTOPHBIX BaKIIMH C II€JIbI0 00ecrieyeHns] KOMOMHUPOBAHHOM 3aIlUThI OT
B030yauteneit OPBU, ycranoBieHre MOJIEKYIIPHBIX MeXaHU3MOB (pyHKIMOoHUpoBaHus PHK-
COJIepKAIX BUPYCOB, BHI3BIBAIOIINX 0CO00 OIMAcHbBIE 32a00JIeBaHHSI YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpannmn

Tabnuubt 1 cxembl: «Mcronp30BaHNE MUKPOOPTAaHU3MOB B TPOMBIIIZIEHHOM ITPOU3BOICTBEY,

«Knerounas nnxenepus», «['eHHast HUHKEHEPUSI».
JlaGopaTopHas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTHIY.
IIpakTuyeckas padora «IloayuyeHrne MOJTOYHOKHUCIBIX TPOIYKTOBY.

Ikckypeust «bUOTeXHOIOTHs — BayKHEHIIasi MPOU3BOAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIHYECKOE IPOU3BOJCTBO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

[IporpamMMa HampaBieHa Ha OCBOCHHE OOYYAIOUIMMUCS MPOrpaMM CpPEJHEro 00Iero
00pa3oBaHMs: JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX PE3yIbTaTOB..

B CTPYKTYPC JIUMYHOCTHBIX PEC3YJIbTATOB OCBOCHHA MPOrpaMMbI I1O ounosoruu BBIJCJICHBI
CIICYIOIME COCTABIIAIOIIAE: OCO3HAHME OOYYAIOIIMMHCS  POCCHMCKOW  IpayKTaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Hanuyue momusayuyu K OOyUEHUIO OUOJIOTHH, YeleHanpaeieHHoe paszeumue BHYTPECHHHUX
yOeXAeHUI JIMYHOCTU HAa OCHOBE KJIIOYEBBIX LIEHHOCTEH U MCTOPUUECKUX TPATULUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIOMIMXCSl PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTAHOBKAMH, TPUCYLHIUMH  CHUCTEME
OMOJIOTHYECKOTO  OOpa3OBaHMs, Haluuue NPABOCO3HAHUS  DKOJIOTHUYECKOH  KYJIbTYpHI,
CnocoOHOCMU CMAUMb EINH U CTPOUTH KU3HEHHBIC TIJTaHbI.

JIngHocTHBIE PE3YIbTATBI OCBOCHUA IPOrpaMMBbl 110 onooruu JOCTUTarOTCA B €AUHCTBC
yueOHOM M BOCIUTATEIbHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMH POCCHUHCKUMU
COLIMOKYJITYPHBIMH, UCTOPHUUECKUMU U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPUHATHIMHU B
oOmiecTBe TpaBUJIaMH U HOPMaMHu TOBEJCHUS M CIIOCOOCTBYIOT TPOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOpPa3BHUTHUA, Pa3BUTUA BHYTpCHHCﬁ MMO3UIMK JIMYHOCTHU, ITaTPUOTU3MA U
YBaXEHUSI K 3aKOHY U IPABOIMOPSAKY, YEJIOBEKY TpPyJda U CTapIIeMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHHs, OEpEeKHOT0  OTHOIIEHHWS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JIngHOCTHEBIE pPE3YyIbTAaTbl OCBOCHUS y‘~I66HOFO npeamMera «buomorusy AOJDKHBI OTpaXXaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJCTBOBATHCSA C(HOPMHPOBAHHOW BHYTPECHHEU
MO3UIUEH JIMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXACHU, COOTBETCTBYIONIMX TPAJAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacimpeHue >KU3HCHHOTO OIBITa M OMBITAa JCATCIEHOCTH B TPOIECCE PeaT3allMi OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIMTATEILHOU ACATCIIbHOCTH, B TOM YHUCJIC B YaCTHU:

1) rpakIaHCcKOro BOCHMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYYaromIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WI€HA POCCHICKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB U O6$I33HHOCT€I>1, YBAXXCHHUEC 3aKOHA U
MIPABOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTHU MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pPEIICHUN y‘—Ie6HI)IX U II03HaABAaTCJIbHBIX 3a/la4, BBIIIOJIHEHN OMOIOrMYECKUX SKCIICPUMCHTOB,

CITOCOOHOCTh  OTPEENSATh COOCTBEHHYIO TO3HUIIMI0O TI0O OTHOIICHHWIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE YUYUTHIBATh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
BSaI/IMO,Z[eI\/’ICTBHH J'IIO)IGfI C pasHbIMHA Y6e)I(HeHI/I$IMI/I, KYJIBTYPHBIMU IEHHOCTAMU U COLIMATIbHBIM
MIOJIOKCHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYEOHBIX,
MO3HABATENbHBIX M UCCIEAOBATEIbCKUX 3aJla4, YBAXKXUTEIHHOTO OTHOILIECHUS K MHEHHIO
OTIOHEHTOB NP 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKOM TPAKTAHCKOW UICHTHYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMY HApoAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoIMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK M KYJIBTYpPY, IPOIJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLLIEHHUE K IPUPOJHOMY HACIIEIUIO U TAMSITHUKAM IPUPOIbI, JOCTHKEHHSIM
Poccun B Hayke, UCKycCTBE, CIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAYeHUs OWMOJOTMM B IO3HAHWU 3aKOHOB TMPUPOJBI, B JKU3HHU 4YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uelHas yoex1€HHOCTh, TOTOBHOCTh K CITYXEHHIO U 3ammTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE JYXOBHBIX LIEGHHOCTEH POCCUKCKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOIO TIOBEJICHUS;

CIOCOOHOCTH OLICHUBATh CUTYAITUIO U PUHUMATh OCO3HAHHBIC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJIUTEIISIM, CO3/IaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHSTHUS LIEHHOCTEN CEMEMHOM )KM3HU B COOTBETCTBUU C TPaAULMAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOLICHMUI;

MOHUMaHWE YMOITMOHAIBHOT'O BO3ICUCTBUS KUBOM MPUPO/IBI U €€ IICHHOCTH;

TFOTOBHOCTh K CaMOBBIP@KEHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE MPOSIBIAThH
KaueCcTBa TBOPYECKOM JINUHOCTH;

5) ¢wusuyeckoro BocHUTAHHS, (POPMHUPOBAHUA  KYJIbTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIArONOJTyYns:

NOHMMaHMEe U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pPOBOE MUTAHUE,
coOI0OZIcHHe TUTUEHHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynsipHasi (u3udecKas aKTHUBHOCTh), OEpPEeXHOro, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE I[EHHOCTH TPaBUJ WHAMBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJEHUS B CUTYalUsX, YTPOXKAIOIIUX 3OPOBbIO U JKU3HU JIOACH;

OCO3HAHWE TOCJEICTBHN M HENMPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJIICHHS aJKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0I00HE;

TOTOBHOCTb K aKTUBHOM JEATEIHHOCTH TEXHOJIOTHYECKON M COIMAIbLHON HAIIPABICHHOCTH,
CIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEILHO BHITIOJIHATH TAKYIO IEATEITbHOCTS;

UMHTEpEC K pa3nuyHbiM chepam mpodeccHOoHATBbHON AESTeNTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUU Bcel
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS;



HOBBIIIEHUE YPOBHS SKOJIOIMYECKOM KYNbTYphbl: MPUOOPETEHHE OIbITa IIAHUPOBAHUS
IIOCTYIIKOB Y OLIEHKHU UX BO3MOKHBIX IOCIEACTBUN ISl OKPYXKAIOLIEH CPEbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX IPoOIeM U IMyTel UX PEeLICHHUS;

CHOCOOHOCTh MCIIOJIb30BaTh NIPHOOpPETaeMble IPU U3Y4YEHHH OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIIeHUuH MpoOJsieM, CBS3aHHBIX C palMOHAJIBHBIM IPHPOJONONIB30BaHHEM (CcOOI0AEHNE
IIpaBUJI MOBEICHMS B IPUPOJE, HAIPABJICHHBIX HAa COXPAHEHHE PABHOBECHUsS B JKOCHCTEMAX,
OXpaHy BUIOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPUATHE IEHCTBUHM, NPHUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOJHON Cpele,
YMEHHUE MPOTHO3MPOBATH HEOJIAroNpHATHBIE KOJIOTMYECKUE HOCIEACTBUS MPEANPUHUMAEMBIX
JIEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4Me pPa3BUTOTO HKOJOIMYECKOTO MBIIIICHUS, JKOJIOTMYECKOM KYJIbTYpBl, OIIBITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJACTBOBATbCSI HMH B
[IO3HABATEJIIbHON, KOMMYHUKATHBHOM M COLMAJIBHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
IIPAKTUYECKON JEATEIbHOCTH SKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 O3HAHMA:

c(OPMHPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLUIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHsI HAyKl M OOLIECTBEHHOM IpPAKTUKH, OCHOBAaHHOIO Ha JHalore KyjibTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3BIKOBOM M UNTATEIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOICHCTBH
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

NOHMMaHue cneuu(uky OHONOrMM Kak HayKH, OCO3HaHMsS €€ poyid B (OPMHPOBAHUU
PALMOHAJILHOTO HAYYHOT'O MBILUIEHUS], CO3/IaHUHU 1I€JIOCTHOTO MPEACTABICHUS 00 OKPYKaroIeM
MUpE Kak O €IMHCTBE IMpHUPOAbI, 4YelloBeKa M OO0IIecTBa, B MO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEH U peleHNH TPOOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU Ul COBPEMEHHOW LMBUIIM3ALMU: OOECTIeYeHUs
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3AaHUE NEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BbIXOAA U3 II100aJbHBIX
HKOJIOTHUECKUX Mpo0sieM u obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALlIOHAIBHOMY
UCIOJIb30BaHUIO MPUPOIHBIX PECYPCOB M (HOPMUPOBAHHUIO HOBBIX CTAH/IAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTD B MOJyYEHUU OMOJOTMYECKHX 3HAHUU B LIEJISAX MOBBIIMICHUS 00Ien
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHOH TIpPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, popMupyeMoi pu U3y4eHnn OUOJIOTHH;

NOHMMAHHE CYIIHOCTH METOJOB IIO3HAHMS, MCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJy4yaeMble 3HAHUS U1l aHaidu3a U OOBSICHEHHs SBIICHUUN
OKpYKAloIIero MHUpa M MPOUCXOJAIMIMX B HEM H3MEHEHUH, yMEHHE JenaTb O0OOCHOBAHHbBIE
3aKJIFOYEHHUsS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJXY4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OMOJOTHMYECKUE 3HAHMS JJs pelieHus
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LIEHHOCTH HAy4YHOU IEATEIbHOCTH, TOTOBHOCTb OCYIIECTBIATH MPOCKTHYIO U
HCCIIEIOBATENBCKYIO AECSITEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEMpPEpPHIBHOMY 00pa3oBaHUI0 M €aMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUH 10 OHOJOTUU B COOTBETCTBHUH C JKU3HEHHBIMU
NOTPEOHOCTAMH.



METAIIPEAMETHBIE PE3YJIbTATbBI

MertamnpenaMeTHble pe3yJabTaThl OCBOCHHUS y4deOHOro mnpenmera «bBHOJOTHS» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIUXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIe) OOLIEeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy METoZ0B IMO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPUHIUIN, TUMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeJOBaHKNEe, HAOMIOIEeHNe, U3MEpEHHe, IKCIEPUMEHT U JIPyTue); YHHBEpCaJIbHbIC
yueOHble JeiicTBUsA (IIO3HABaTelIbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00eCIeUnBaroLIe
(dopmupoBaHue (YHKIHOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHLIMH OOy4aroIluxcs;
CIIOCOOHOCTh o0yJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHBEpCaJlbHbIe y4eOHbIC ACWCTBUS B IO3HABATEIbHOH W
COLMAJIBHON IIPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM Ha YPOBHE CpeAHEro oouiero obpa3oBaHUs Yy
oOyuaromierocsi 0yayt copMupoBaHBI MMO3HABATEIbHBIE yYHUBEpCAIbHBIC y4eOHBIC NEHCTBHA,
KOMMYHHKATHBHBIE YHUBEpCAJIbHBIC Yy4YeOHbIE EHCTBHSA, pETYISITHBHBIC YHHBEpPCAIbHBIC
yueOHbIe IeMCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yiabTaThl OCBOCHMs IPOrpaMMbl CpeIHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEIbHBIMH AeHCTBUSIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTYaJIM3UPOBaTh IpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOCHUH 3HAHUN IPUEMBI JJOTMYECKOTI0 MBILIUIEHUS (aHaJIN3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauu, OOOOIIEHHUs), PacCKpbIBaThb CMBICH OMOJIOTMYECKUX TOHATUI
(BBLAETATH UX XapaKTepHbIe MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

ONpEACIATh LENN JEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKECHHS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MOCTABICHHBIMU LENISMU;

MCIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUS Uil OOBbACHEHUs (AKTOB M SIBICHUHM KUBOU
IIPUPOJIBI;

CTPOUTB JIOTHUECKUE PACCYXKJIEHUS (MHIYKTUBHBIE, JIeTyKTUBHBIE, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUMS B paCCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKJIIOYEHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBA3EH U
OTHOILIEHHH B M3y4aeMbIX OHMOJIOTMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUMH Pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HH(OPMALMOHHBIX NUCTOUHUKAX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbl C YUETOM aHalIM3a UMEIOIINXCS MaTepHaIbHbBIX
Y HEMaTEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B [JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;

KOOPJMHHUPOBATh M BBINOJHATH pPabOTy B YCJIOBHUSIX pPEaJbHOrO, BHUPTYalbHOIO U
KOMOWHHUPOBAaHHOTO B3aUMOJCHUCTBUS;

pa3BUBATh KPEaTMBHOE MBIIUICHUE NP PEILICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIa/IETh HAaBBIKAMHM y4€OHO-HCCIIEJOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
pasperieHus: npoodsieM, ClOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
pelIeHNs] NPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METO0OB I03HAHUS;



UCITOJIb30BaTh PA3JIUYHblE BUJBl ACATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTYallUsiX, B TOM YHUCIE TpPU
CO3JIaHUH YYEOHBIX M COIIMATIBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIA THUII MBIIUICHHS, BIaJETh HAYYHON TEPMUHOJIOIMEN, KIIIOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BAaTENbHOU IEATEIBHOCTH U
KU3HEHHBIX CHUTYaLUsX;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U M aKTyalM3UpOBaTh 3ajady, BBbIJBUIaTh
TUIIOTE3Y €€ PELIeHUs, HAXOJUTh apryMEHTHI JUIs J0Ka3aTesIbCTBA CBOMX YTBEPXKACHUH, 3a/JaBaTh
napaMeTpsl U KPUTEPUU PELICHHUS;

AQHAIM3UPOBATH MOJIYUYEHHBIE B X0JI€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OLIEHUBATh IPUOOPETEHHBIN ONBIT;

OCYIIIECTBIISATh LEJICHAIIPABJICHHBIM MOUCK NEpEeHOoca CPEeACTB U CIIOCOOOB JIEHCTBUS B
poeCCHOHANIBHYIO CPENY;

yMeTh IEpEeHOCUTb 3HAHWA B  IIO3HABATEJIIbBHYID M  IPAKTUYECKYI0  00JIacTH
KHU3HENIEeATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX IPEIMETHBIX o01acTel;

BbIIBUTaTh HOBBIE WUJEH, IpEAJararb OpUTHHAJIbHbIE MOJXOAbl U PELICHHs, CTaBUTh
npoOJIeMbl U 33Jauu, IOMyCKaloIUe aJbTepHATUBHBIE PELLICHHUS.

3) pabora ¢ undgopmanmeii:

OpUEHTUPOBATLCS B PA3IMYHbIX MCTOYHMKAX HMH(OpManUU (TEKcTe yueOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsSX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHATU3UPOBaTh HH(MOPMALMIO pa3IWYHBIX BHJIOB U (opM
IIPEJICTaBJICHUS], KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl IpPHU IOHCKE U 0TOOope
Ouosiornueckoi MHpopMaluu, He0OXOAMUMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npuoOpeTaTh ONBIT HCHOJIb30BaHUSA HH(POPMAMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPUICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHMS PA3JIUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIeHUS OHOIOrHYECKON
uH(popManuu (cxemsl, rpaduKu, JuarpamMmbl, TaOJIUIbI, PUCYHKHU U JIPYTrOe);

UCIOJIb30BaTh HAy4HBI $3bIK B KauecTBE CpeAcTBa IMpH paboTe ¢ OHOIOTHYECKOMH
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (PU3MUECKHEe M MaTeMaTU4YecKHe 3HAKH M CHMBOJIBI,
dbopmyrel, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAJISTHOCTH;

BJaJETh HABBIKAMU PpACHO3HABAHUS M 3alIMThl WHGpOpMaNUU, HH(OPMAIIMOHHON
0€3011aCHOCTH JTUYHOCTH.

Osgi1aieHHe YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHU A€l CTBUSIMU:

1) obenne:

OCYILECTBIISATh KOMMYHHMKAIIMK BO BceX cepax >KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 0OCY)XIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKa3bIBATh
CY)KICHHS OTHOCUTEJIbHO BBIMIOJHEHMsI Mpe/laraéMoil 3ajJaud, YYHUTHIBaTh MHTEPECHl U
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(JIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(IUKTHI U
BECTH [1€PErOBOPHI;



BJIQJIETh PA3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aMMOJCHCTBUS, MOHMMATh HaMepeHUs
JPYruX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHHE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyITHpOBaTH CBOU BO3PAKECHUS;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOYKY 3pEHHUS C MCIOJb30BAaHUEM S3bIKOBBIX
CPENCTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaJIbHONH pabOThI IpU
pelieHnr OMOJIOrHYecKol MpobieMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHUS TPYIIIOBBIX
dbopM B3auMOAEHCTBUSI IPU PEHICHUH Y4eOHOU 3a/1auH;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BbIBATH M KOOPAUHUPOBATH
JIEHMCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUM, pacCHpeIeisaTh POJIM ¢ YYETOM MHEHHM
YYaCTHHKOB, 00CYK/IaTh pe3ybTaThl COBMECTHOU PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJA U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOLINI pe3ynbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJIEU C IMO3UIUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PeryJsiTHBHBIMHU JAeHCTBHAMM:

1) camoopranu3amnms:

UCTIOJIB30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHHA NpoOJIeM M WX pEUICHUS B
KU3HEHHBIX M YUE€OHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKMX 3HAHUM LIEJIeBble M CMBICIOBBIE YCTAHOBKU B CBOMX
JIEUCTBUAX M TMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKpYXKarOIIHX;

CaMOCTOSITENIbHO OCYILECTBIIATh TO3HABATENbHYIO AEATENbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBAaTH COOCTBEHHBIE 3aJa4l B 0Opa30BaTENbHOW JEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PELICHHUE;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSIBICHUIO IMIMPOKOH APYIUIIMH B Pa3HBIX 00JacTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JAESATEIbHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON peIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICITUTEJIbHBIX MPOILIECCOB, UX PE3Y/IbTATOB U OCHOBAHMI, UCIIOJIB30BATh MPUEMBI pedIeKCUn
JUISL OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIICHMS;

YMETbh OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELIEHUS 110 UX CHI)KEHUIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI PYTUX IPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB JAEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MO3UIMH IPYTOro YeIoBeKa.

HPEAMETHBIE PE3YJIbTATHBI

[IpenmeTHbIE pe3yabTaThl OCBOEHHUS coiepxkaHus ydueOHoro npeamera «buosnorus» Ha
yriyOoJIEHHOM YPOBHE OPMEHTHPOBAHBI Ha 00ecriedeHHEe MPOPUILHOTO 00yUeHUs 00yJarOIINXCS
O6uonorun. OHU BKJIIOYAIOT: crielupuyeckue 1ig OMOJI0TUN HayYHbIe 3HaHUS, YMEHUS U CLIOCOObI
JEHCTBUI 110 OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
IIOJIyUEHUIO HOBBIX 3HAHMM M MX NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX, a TAK)KE€ B PEATbHBIX
JKU3HEHHBIX cuTyauusx. [IpeameTHelie pe3ynbTaThl IPEACTaBICHBI 10 TOJAM U3YUYEHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenMeTa «buonorusy» B 10 knacce 1onxKHbI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(dbopMUPOBAHNUU €CTECTBEHHO-HAYYHOUN KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOIBI M PELICHUH
po0JieM PallMOHAIBHOTO MPUPOIOTIONH30BAHHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHUE CHCTEMOI OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIIOYAeT: OCHOBOIIOJIAraroliue
OMOJIOTHYECKHEe TEPMHUHBI U TIOHATUSA (PKU3Hb, KJIETKa, OpraHu3M, MeTaboju3M, TrOMeocTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kimerounas Tteopusi T. IlIBanna, M. Illneitinena, P. Bupxosa,
XpoOMOcOMHasi Teopusi HaciencTBeHHoctu T. Moprana), yuenus (H. 1. BaBunoBa — o nenrpax
MHOTr000pa3usi U MPOUCXOXKAEHUS KYJIbTYpHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MMOKOJIEHMS], PACIIEIIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro Hacinenosanus . Mennens,
TOMOJIOTHUECKUX pPSAJOB B HacleACTBeHHOW wu3MeHunBoctd H. WM. BaBuiosa), mpUHIUIBI
(KOMIIJIEMEHTapHOCTH);

BJIa/ICHHE OCHOBHBIMHM METOJaMH HaY4YHOI'O MMO3HAHUS, UCIOJIb3YEMBIX B OMOJIOTMYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHUCaHUE, U3MEpEeHHe, HaOIr01eHUE, SKCIIEPUMEHT);

YMEHME BBIACIATH CYIECTBEHHBIE NPU3HAKUA: BUPYCOB, KJIETOK IPOKAPUOT U IYKapHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTeHUH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PACTEHUM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max PaCTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHX MPOLIECCOB: OOMEHA BeIIeCTB (MeTaboIn3M), IpeBpaIleHHs SHEPTHH, OPOXKEHHUS,
aBTOTPO(HOTO U TeTePOTPO(YHOT0 TUIIOB MUTAHUS, POTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Me03a,
ramMeToreHesa, sMOpuoreHesa, MOCTAMOPHOHAIEHOTO pa3BUTHA, Pa3MHOXKEHUS,
UH/IMBUYAJIbHOTO DPa3BUTHS OpraHu3Ma (OHTOT€He3a), B3aWMOJICHCTBHUS TEHOB, TeTepo3uca,
UCKYCCTBEHHOT'O 0TOOPA;

YMEHHME YCTAHABJIMBATh B3aUMOCBS3M MEXAY OPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSMHU, MEXy OpraHaMu U CUCTEMaMH OPIaHOB y
pacTeHuid, >KMBOTHBIX W 4YelOBEKa M MX (YHKIHMSIMH, MEKIy CHCTEeMaMHU OPTraHOB U HX
GYHKIUSAMHE, MEXAY JTamaMu OoOMeHa BEIIeCTB, dTalaMH KIETOYHOTO IHMKJIA U JKU3HEHHBIX
IUKJIOB OPraHu3MOB, JTalaMd AMOPUOHAJILHOTO PpAa3BUTHS, TE€HOTUIIOM M (PEHOTHUIIOM,
deHoTunom u pakTopamu cpeabl OOUTaHUS;

YMEHUE BBISBJIATH OTIUYHUTENIbHBbIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHUCIE PACTEHUH,
JKUBOTHBIX U YEJIOBEKA;



YMEHHE UCIOJB30BaTh COOTBETCTBYIOUINE apTyMEHThI, OMOJOTHYECKYI0O TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJIS TOKa3aTeNIbCTBA POJCTBA OPIraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIL;

yYMEHHE pemaTh OMOJIOTUYECKUE 3a/1a4H, BEISIBIATH IPUUNHHO-CIICACTBEHHBIE CBA3H MEXKIY
UCCJIETyeMbIMU OMOJIOTUYECKHUMH IPOLIeCCaMU U SIBJICHUSIMH, J€JaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJHATH JIAOOPATOPHBIE M MPAKTHYECKHUE Pa0OThI, COONIONATHh MpaBWiia TpU
paboTe ¢ yueOHBIM U JIA0OPATOPHBIM 000PYAOBAHUEM;

YMEHHME BBIIBUTaTh THUIOTE3bl, MPOBEPATh HX HKCHEPUMEHTAIbHBIMU CpPEACTBAMU,
bopMynupys 1eib UCCIeI0BaHuUs, aHATU3UPOBATh MTOJIyY€HHBIE PE3YJIbTAThI U JE/IaTh BBIBOIBI,

YMEHHE y4acTBOBaTh B Yy4eOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MeIUIMHEe, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, M MyOIMYHO MPEICTaBIATH
MOJIy4YEHHBIE PE3yJbTAaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OIICHUBATh YTUYECKHUE aCIIeKThl COBPEMEHHBIX UCCIIEIOBAHUI B 001aCTH OUOIOTHH
U MEIUIMHBI (KJIOHUPOBAaHHME, MCKYCCTBEHHOE OILIOJOTBOPEHHE, HAIpaBIIEHHOE H3MEHEHHE
TeHOMa U CO3JIaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIATh OCO3HAHHBIN BBIOOp OyAyIeil mpodeccHoHaNbHON AeITeIbHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEIBCKOTO XO035HUCTBA, MUIIEBON
IPOMBIIIJICHHOCTH, YTITYOJISATh MO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOILIEH Mpoeccuu 1 MpoI0IDKeHHE OMOJIOTHYECKOro 00pa3oBaHMs B OPraHU3AIHIX
cpenHero npoheCcCHOHAIBLHOTO U BHICIIET0 00pa30BaHUsI.

[IpenMeTHBIE pe3ynbTaThl OCBOCHUS YueOHOTO mpenMeTa «buonorusy» B 11 knacce 1onxKHbI
OTpaKaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHUHBI MHpa, B MO3HAHUU 3aKOHOB
OPUPOJBI U PEIIEHUH HKOJOTHYECKUX MpoOJeM 4YeloBeYecTBa, a TAKKe B PEIIEHHUU BOIPOCOB
paMoOHATEHOTO MPHUPOIOTIONB30BaHus, M B JOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHHS K IPHPO/IE,
oOLIEeCTBY, YENOBEKY, O BKJIAJ€ POCCUHCKHUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

yYMEHHUE BIa/leTh CUCTEMOM OMOJIOTMYECKMX 3HaHUM, KOTOpas BKIIIOYAET ONpPEJesICHUS U
MOHMMaHHUE CYINTHOCTH OCHOBOIOJAralomnX OWOJIOTHYECKUX TEPMHHOB M TIOHATHHA (BUJ,
sKocucTteMa, Ouocdepa), Oumosormueckue Tteopuu (dBomonMOHHAs Teopus Y. JlapBuHa,
CHUHTeTHYecKasi Teopusi sBosouuu), yueHus (A. H. CeBepuoBa — 0 MyTsX M HalpaBJIEHUSX
sBomtonnu, B.M. BepHanckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus [x. Xapau
u B. Baiin6epra, 3aponsimeBoro cxojctsa K. M. baspa), npaBuna (Mmunumyma lO. Jlubuxa,
AKOJIOTHYECKON MTUpaMUIbl YHEPTUHN ), THITOTE3bI (THoTe3a «mupa PHK» V. I'mnbepTa);

YMEHHUE BIAJETh OCHOBHBIMH METOJaMH HAy4YHOTO I[IO3HAHHUS, HCIOJIb3YEeMbIMH B
OMOJIOTHYECKUX HCCIIEOBAHUAX JKUBBIX OOBEKTOB M JKOCUCTEM (OMHMCaHUE, H3MEpeHHe,
HaOJr0IeHNe, HKCTIEPUMEHT), CIIOCO0aMH BBISIBIICHHS M OIICHKH aHTPOIOTCHHBIX M3MEHEHUH B
PUPOJIC;

YMEHHUE BBIACTATh CYLIECTBEHHBbIE NPU3HAKU: BHJIOB, OHMOIE€OIICHO30B, IKOCUCTEM U
O6uocdepsl, CTaOMIM3UPYIOIIETro, MABIKYIIETO W pa3pbIBAIOIIET0 €CTECTBEHHOro OTOopa,
AIONATPUIECKOTO U CUMITATPHUECKOTO BHI000PA30BAHMS, BIUSHISI ABIKYIIIX CHJI YBOJIOIHH
Ha TEHO(OH]| MOIYJISAIIUHN, TPUCTIOCOOICHHOCTH OPTaHU3MOB K cpefe OOWTaHWs, YepeOBaHuUs
HalpaBJIeHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;



YMEHHUE yCTaHABIINBAThH B3aUMOCBSI3H MEKIY MTPOIIECCAMH IBOJIOIUH, IBHKYIIIUMHU CUIIAMHU
AHTPONIOTEHE3a, KOMIIOHCHTAMH pAa3JIMYHBIX JOKOCHUCTEM U MPUCHOCOOICHUSAMU K HUM
OpPTaHU3MOB;

YMEHUE BBISIBIIATh OTJIUYUTEIbHBIC PU3HAKH KHUBBIX CUCTEM, IMPUCIIOCOOJICHHOCTh BUIOB
K cpere oOuTaHHs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aHMMOCBS3EH
OpPTaHU3MOB B COOOIIECTBaX, aHTPOTIOTCHHBIX M3MEHEHHI B YKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJOTHYECKYI0O TEPMHHOJIOTHIO U
CHUMBOJIMKY JUIS JIOKa3aTelIbCTBA POJICTBA OPTraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3M OPraHU3MOB U CpeIbl OOWTAaHWs, €IMHCTBA YEIOBEYECKUX pac, HEOOXOAMMOCTH
COXpaHEHHUS] MHOT000pa3us BUJOB M DKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHHS TPUPOJILI U
4eJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUIECKUE 3a]1a4H1, BBISBIIATH IPHYNHHO-CIICACTBEHHBIC CBS3H MEXKIY
UCCIICTYEMbIMH OMOJIOTUYECKUMH TMPOIECCAMU U SIBIICHUSIMH, JIeaTh BBIBOJBI M MPOTHO3bI Ha
OCHOBaHUWH TIOJyYCHHBIX PE3YJIbTATOB;

YMCHHE BBIIOJIHATH JTAOOPATOPHBIE M TPAKTHYECKHE pabOThI, COOMIONATh MpaBUia TpU
paboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIIIBUTaTh THUIOTE3bl, IMPOBEPATh HUX OSKCICPUMEHTAIBHBIMU CPEICTBAMH,
bopMyIUpys 1IeTb UCCIICI0BaHMUS, aHATM3UPOBATH ITOJIYICHHBIC PE3YJIBTATHI U JICJIaTh BHIBO/IBI,

YMEHHE y4acTBOBaTh B Y4EOHO-HCCIENOBATEIbCKONW paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U MYyOJIMYHO MPEICTABIATH
MOJTyYCHHBIC PE3YJIbTAThl HA YICHUYECKUX KOH(EPEHIUIX;

YMCHHE OIICHWBATh THUIIOTE3bl W TEOPHUH O TMPOUCXOKIACHUM IKU3HU, UYEIOBEKA U
YEJIOBEYECKUX pac, O MPUYMHAX, TOCICACTBHAX W CIOCO0AaX MPEAOTBPAIICHUS TIOOATBHBIX
U3MEHEeHu# B buocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp OyayIeit mpodhecCHOHaIbHOM JesITENbHOCTH B
o0yacTu OMOJIOTHH, SKOJIOTHH, TTPUPOIOTIONH30BAHUS, METUITUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPUH, CEIHCKOTO XO035HCTBA, MUMICBOM MPOMBIIUICHHOCTH, YIITYOJISITh 1TO3HABATEIBHBIN
WHTEpeC, HapaBICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH podeccuu U MpOoAO0KEeHNE
Ounonoruvyeckoro oOpa3oBaHMs B OpraHU3aAIUAX CPEeIHEro MpodecCHOHATBLHOTO W BBICIIETO
o0OpazoBaHus.



TemaTnueckoe miaanuposanue 10 KJIIACC

Ne
n/n

HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl

KoanuecTBo yacoB

Bcero

KonTpoabHbIie
padoThI

IIpakTu4yeckue
padoThI

DuiekTpOHHBIE (LM (POBLIE)
o0pa3oBaTeJIbHBIE PecypChl

buonorus kak Hayka

MeTtoauueckue
mocobus:https://edsoo.ru/Predmet
Biologia.htm

JKuBbIe cuCcTEMBI U UX N3YyUCHUC

MeToauueckue
nocobwus:https://edsoo.ru/Predmet
Biologia.htm

buonorus knerku

05

Metoauueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

Xumudaeckast opraHusanys KJIE€TKH

10

MeTtonnueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/




n/n

HaumenoBanme pa3zaesioB H TeM NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTsI

IIpakTu4eckue
padoThI

DJIeKTpOHHBIE (M (poBEHIe)
o0pa3oBaTteJibHbIE pecypchl

https:// content.edsoo.ru/ lab/ subject/6

Crpoenue u (yHKIUU KIETKH

MeTtonnueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

OOmeH BCHICCTB U MPCBPAIIICHUC SHCPIUU B KIICTKC

0.5

Mertoanueckue
nocobwus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6




n/n

HaumenoBanme pa3zaesioB H TeM NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie IIpakTu4eckue
padoTsI padoThI

DJIeKTpOHHBIE (M (poBEHIe)
o0pa3oBaTteJibHbIE pecypchl

Hacnencreennast nadopmarus u peanuzaius e€ B
KIIETKE

Metonnueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

KU3HEHHBIN UK KJIETKH

Mertoauueckue
nocoowus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

Crpoenue 1 (HyHKIIUU OPraHU3MOB

17

MeTtonnueckue
mocobust:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6




n/n

HaumenoBanme pa3zaesioB H TeM NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTsI

IIpakTu4eckue
padoThI

DJIeKTpOHHBIE (M (poBEHIe)
o0pa3oBaTteJibHbIE pecypchl

10

Pa3mHOXeH1e U pa3BUTHE OPraHU3MOB

1.5

Metonnueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

11

I'enernka — HayKa O HaCJICACTBECHHOCTU U
HN3MCHYHMBOCTHU OPraHU3MOB

0.5

Metoanueckue
noco6wus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

12

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

10

MeTtoanueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm




n/n

HaumenoBanme pa3zaesioB H TeM NPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoTsI

IIpakTu4eckue
padoThI

DJIeKTpOHHBIE (M (poBEHIe)
o0pa3oBaTteJibHbIE pecypchl

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

13

3aKOHOMEPHOCTH U3MEHIMBOCTH

MeTtonnueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

14

I'eneTnka yeoBeka

0.5

Metoauueckue
nocobwus:https://edsoo.ru/Predmet
Biologia.htm

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6




Ne KoanuyecTBO 4yacos
n/n | HammeHoBaHue pa3aesioB M TeM IPOrpamMMBbl K I JICKTPOHHbIC (1tHpPOBLIC)
Beero OHTPOJIbHbIE paKkTUYeCKHe 06pa3oBaTeLHBIE pecypebl
padoTsI padoThI
Metonnueckue
nocobus:https://edsoo.ru/Predmet
Biologia.htm
https:// content.edsoo.ru/ lab/ subject/1/
15 Cenexiusi OpraHu3MoB 4 1 2
https:// content.edsoo.ru/ lab/ subject/6
Mertoauueckue
nocoowus:https://edsoo.ru/Predmet
Biologia.htm
https:// content.edsoo.ru/ lab/ subject/1/
16 |BbuoTexHOIOrHs U CHHTETHYECKAs OHOJIOTHUS 4 0 0.5
https:// content.edsoo.ru/ lab/ subject/6
17  |Pe3epBHOE Bpems 1 0 0
18 | O0iee KOJMYECTBO YaCOB 110 102 4 15

nporpamme:




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA:

BUOJIOI'M 10 KJIACC ( YIJIYBJIEHHBIN YPOBEHbD) nox penakuueii B.K. Illymuoro u
['M. Oeimmuna M. «IIpocsemenue» 2020

bornanosa T.JI., CononoBa E.A. buosiorusi. CipaBOYHUK /1JIsI CTapIICKIACCHUKOB U
nocrynatomux B By3sl. — M.: ACT-npecc, 2016.

bonrosa U.B. CoopHuk 3ana4 o obmieid onosoruu s nmoctynaromux B BY3e1. — M.: Onunkce 21
Bek, 2015.

3axapos B.b, Myctadgun A.I'. OGmmas 61osorus: TeCThl, BOIPOCHI, 3a4aHusl. — M.
[Tpocsemienue, 2017.

Npanosa T.B., Kaiunosa I'.C., MsirkoBa A.H. COopHuk 3amanuii mo ooueit 6mosorun. — M.:
IIpocsemienue, 2012.

Harrepes H./[. Knonupoanue: npasaa u BeiMbicen. — CI16.: UK «HeBckuii mpocnekty, 2012.
[TumenoB U.H. Jlekuuu mo obmeii 6monorun. — Capatos: Jlumeit, 2019.

[Tonomapesa 1.H., Kopuunosa O.A., Jlommununa T.E., MkeBckuii I1.B. O6mas 6uomorust. 11
kiacc. — M.: Benrana-I'pad, 2014.

Peiimepc. [lonymnspuelii Ononoruueckuii cnoBaps. — M.: [Ipocsemenue, 2020.

[umkunckas H.A. I'enetuka u cenexkuusi: Teopus. 3ananus. OtBetsl. — CapaTos: Jluiei,
2015,2019.

METOANUYECKHUE MATEPHUAJIBI UISA YUUTEJIA:

BUOJIOT U 11 KJIACC ( YIJIYBJIEHHBINA YPOBEHbB) nox pepaxiueii BK. Illymuoro u
I'"M. pmvmuna m.» [Ipocsenienne» 2020

bornanosa T.JI., Cononosa E.A. buonorus. CipaBo4HMK AJ1s1 CTapUIEKIACCHUKOB U
nocrynaromux B By3sl. — M.: ACT-npecc, 2016.

Cusornazos B.U., Cyxosa T.C., Koznosa T.A. O6mas 6uonorus. 11 kmacc: mocodue st
yuurensi. — M.: Aiipuc-tipecc, 2004.

Copoxkuna JI.B. Tematnueckue 3auetsl o 6uonoruu. 10-11 kmacc. — M.: T «Cdepar, 2020.
[MTumenoB U.H. Jlekuuu mo obmieit 6monorun. — Capatos: Jlumeit, 2019.
[Tyroskun A.IL., ITyroBkuna H.A., Muxees B.C. Ilpaktukym no obmieit 6uonoruu. 10-11 kiacc.

— M.: IIpocemenue, 2019.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET:
Meroanueckue mocobus:https://edsoo.ru/Predmet Biologia.htm

Bupryanbnas madoparopus :

https:// content.edsoo.ru/ lab/ subject/1/

https:// content.edsoo.ru/ lab/ subject/6

. Otkpsrtas buonorus 2.6. — M3zgarensctBo «HoBbil auck», 2015.

. 1C: Penerurop. buonorus. —3A0 «1 C», 2018-2023 rr. ABTopsl — k.0.H. A.I". JIMutpueBa, k.0.H.
H.A. PsaGuukoBa

. Otkpertas buonorus 2.5 — 000 «@uzukony», 2013 r. ABrop — JI.1. MamontoB / [Tox pex. k.6.H.
A.B. MaranuHa.

. Buptyanbnas mkona Kupumuia u Medoaus. Menuareka o 6uosoruu. — «Kupumn u Medoauiin,
2018-2020 rr. ABtopsl — akagemuk PHAW B.b. 3axapos, n.m.H. T.B. UBaHoBa, k.0.H. A.B.
MaranuHs, k.6.H. .YO. baknymunckas, T.B. Andumosa.
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