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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma no yaebHomy npenmery "buonorusa" (nanee - 61M010rus) Ha YpOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«006 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konmenmuu mnpenomaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepalibHOM pabodeil mporpamMmbl
BOCITMTAHHUS.

VYuebnslit npeamet «buonorus» yriyonéanoro yposas uzydenus (10—11 kmaccer) siBnsiercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHOW obnactu «EcrecTBeHHO-HayuHble mpeaMeThl». CoraacHo
nonoxenussMm ®I'OC COO npodwiibHbIe y4eOHBIE TPEAMETHI, M3y4YaeMble Ha YIIIyOJIEHHOM
YpOBHE, SIBJISIOTCS CIocoOoM auddepeHnuanuu oOydeHUss Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHus U MPU3BAHBI 00ECIIEYUTH MPEEMCTBEHHOCTh MEKY OCHOBHBIM OOIIMM, CPEIHUM
o0umM, cpeaHuM MpodecCHOHaIbHBIM U BBICHIMM OOpa3oBaHHeM. B TO ke BpeMsi KaXKIblid U3
9TUX YYEeOHBIX MPEIMETOB JOJDKEH ObITh OpPUEHTUPOBAH HA MPUOPUTETHOE pEIlICHUE
00pa3oBaTeNbHBIX, BOCIIUTATENFHBIX W PAa3BUBAIOIIUX 3a]ad, CBS3AHHBIX C MpodopueHTanuen
0o0y4aroluxcsi U CTUMYJUPOBAaHUEM HHTEpeca K KOHKPETHOW 00JIaCTM HAy4yHOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, METUITUTHON, SKOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM MIIM BOCHHBIM JIEJIOM.

[Tporpamma o yue6HOMy mpeamery "buonorus" gaér mpencraBieHue O LETU U 3a/1adax
u3ydeHus yueOHoro npeamera «bruomorusy Ha yriy0i1EHHOM ypOBHE, ONpeessieT 00s3aTebHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEp)KaHME, €ro CTPYKTYpPHUpPOBAaHUE IO pas3fesiaM M TeMmaw,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPHUIPEAMETHBIX CBs3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OHOIOTMU peann30BaH MPUHITHIT
IPEEMCTBEHHOCTH C H3Y4YEeHHEM OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHWs,
Onarogaps yemy MpocMaTpUBaeTCs HAMPABICHHOCTh Ha MOCIEAYIOIIEe PA3BUTHE OHMOIOTHYECKIX
3HAaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
HKOJIOTMYECKOTO MBILUICHUS, TPEACTaBICHUII O 3J0poBOM oOpa3e XH3HU, Ha BOCIHUTaHUE
OepeKHOr0 OTHOILIEHUS K OKpYXarollel MpupoAHoi cpene. B mporpamme mo Omosoruu Takxke
NOKa3aHbl BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuszauuu tpedoBanuit ®I'OC
COO K rm1aHupyeMbIM JTUUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJIbTaTaM 00y4eHus U
B ()OPMUPOBAHNUU OCHOBHBIX BHMJIOB y4€OHO-TI03HABATEIbHOU AEATEIBHOCTU OOYyYarouuxcs Mo
OCBOCHHMIO COJEp>KaHUS OWOJIOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeIHEro OO0IIero
o0Opa3oBaHusl.

VYuebublit npeamer «buonorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aBeplIaeT
Ouosnoruueckoe 0Opa3oBaHUE B IIKOJE U OPUEHTUPOBAH Ha pacIIMpeHue U yriayOleHne 3HaHui
00y4arouxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOMN U KJIETOYHOU OMOJIOTUH, SMOPHOIJIOTUN
U OMOJIIOTUM DPA3BUTHSA, TCHETHKH, CENEKIUH, OMOTEXHOJIOTHUH, SBOJIIOLIMOHHOTO YYEeHUS U
HKOJIOTHH.

Nzyuenue yuebHoro npeamera «bruonorusi» Ha yriayOjaeHHOM YpOBHE OPUEHTHUPOBAHO Ha
MOJIFOTOBKY 00YYaIOIIMXCS K MOCIIEAYIOIIEMY OTyUEHHUI0 OMOJIOTUYECKOr0 00pa30BaHUs B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHanbHOro obpa3oBaHus. OCHOBY €ro cojepiKaHus
COCTaBJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHMM, MOJYYEHHBIX MPHU HM3YYEHHUU OOYYaIOUIMMUCS
COOTBETCTBYIOIIUX CHCTEMaTHYECKHX pa3/ejoB OHOJIOTMHM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanus, B 10—11 kiaccax 3Tv 3HaHUS MOTYy4aroT pa3BuTHE. Tak, paclIMpeHbl U yriTyOaeHbl
Ouosnornyeckue 3HaHHUSA O PACTEHUSX, KHUBOTHBIX, TpuOax, OakTepusx, OpraHu3Me 4YeJIOoBeKa,
O0IIMX 3aKOHOMEPHOCTSX KHM3HH, JOMOJHHUTEIbHO BKJIIOUEHBI OMOJIOTHYECKHE CBEIEHUS
MPUKIIATHOTO M TOMCKOBOTO XapakTepa, KOTOpPhle MOXKHO HCIOJB30BaTh KAaK OPUEHTHUPHI AJIs



nocJyenyromero Beioopa npodeccun. Bo3amMokHa Takyke MHTETpanys OMOJIOTMUECKUX 3HAHHH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMH, TTOTYYCHHBIMU 00yJaIOMUMUCS TIPH U3yUYeHUU (DU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CtpykTtypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M SBOJIONUOHHBIN MOAXOABI K U3ydeHUto Ouosoruu. COrjacHO UM, HM3y4yaroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHSI OpraHuU3allvu,
IBOJIIOIIMMA OPTaHUYECKOTO MHUpa Ha 3emiie, COXPaHCHHsI OHMOJOTHYECKOro pazHooOpa3us
wianetsl. Tak, B 10 kiacce Hu3ydaloTcs OCHOBBI MOJIEKYJSPHOM U KIETOYHOM Ouoioruw,
SMOPUOJIOTUH U OMOJIOTHH Pa3BUTHUS, TEHETUKU U CEJEKUNU, OMOTEXHOJIIOTUN U CUHTETUYECKOU
OMOJIOTUH, AaKTYaTH3UPYIOTCS 3HAaHUS OOydaromuxcs M0 OOTaHWKE, 300JIOTHH, aHATOMUH,
¢dusnonornu venoeka. B 11 kimacce W3ydyaroTcsi SBOJIOIMOHHOE yYEHHE, OCHOBBI SKOJIOTHH U
y4eHue o ouocdepe.

VYueOuplii mnpeamer «buonorus» mnpu3BaH OOECHEUNUTh OCBOCHHE OOYyYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJCH, NPUHIMIOB M TMpaBWJ, JEXKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTHHbI MHUpPA, 3HAHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHUKCHHSIX, COBPEMEHHBIX HCCIICJOBAHHUSIX B OHOJIOTHH, MPUKIATHBIX acIeKTax
Ouosiornueckux 3HaHui. J[Ji1 pa3BUTUS W MOJJEpKAHUS MHTEpeca 00ydyarImuxcs K OMOIoruu
HapSITy CO 3HAYUTEIBHBIM 00bEMOM TEOPETUIECKOTO MaTeprayia B COACPKAHUH MTPOTPAMMEI T10
OHOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C MCTOpUEH CTAaHOBIICHUS U PA3BUTHS TOW WIM MHOUN
o0nactu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pElICHUE Ba)KHEHUIINX
OMOJIOTUYECKHX U KOJOTUICCKUX MTPOOIICM.

Lens n3yuenus ydebHoro npeamera «buonorus» Ha yriayOoa€HHOM ypoOBHE — OBIAJCHUE
00y4JalImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpPETeHNE YMEHU NCIIOIb30BaTh 3T 3HaHUS B (DOPMHUPOBAHUH UHTEpEca K
onpenenéHHoil obnactu MpodecCHOHATBHOM NEeATETbHOCTH, CBSI3AHHOW C OMOJOTHEN, WIH K
BBIOOPY YUEOHOTO 3aBEICHUS JIJISl TIPOIOJDKEHUS OMOJIOrMYeCKOT0 00pa30BaHus.

Joctuxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM YpOBHE
o0ecreunBaeTcs pelieHrneM CIeAYIINX 3a1ay:

OCBOCHHE  OOYYaIOIMMUCS  CHUCTEMbl  OMOJIOTMUECKMX 3HAaHHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHIICTIHAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX W TpaBUiax,
COCTABJISIFOLIMX ~ COBPEMEHHYKO  €CTECTBEHHO-HAy4YHYI0 KapTHHYy MHpa; O CTPOCHHH,
MHOT000pPa3ui U OCOOEHHOCTAX OMONOTHYECKMX CHCTeM (KIIeTKa, OpraHu3M, MOMYJALHUs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX U COBPEMEHHBIX HCCJICJIOBAHHSIX B
OuoJIoruy;

O3HAKOMJICHHE  OOYyYarmoIMXCsi C  METOJAaMHU  TO3HAHHUA  JKUBOH  MPHUPOBL:
HCCIIEIOBATETLCKUMU METOAaMH OMOJIOTMUECKUX HAYK (MOJEKYISIPHON M KJIETOYHON OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTHH Pa3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMOJIOTHH, TAJCOHTOJOTHH, OKOJOTHHM), METOJAMH  CaMOCTOSITEIHHOTO  TMPOBEIACHUS
OMOJIOTUYECKUX HCCIeOBaHU B JabopaTopud W B mpupoae (HaOmoJeHue, H3MEpeHHe,
AKCIIEPUMEHT, MOJICTTHPOBAHHE);

OBJIaJICHHE OOYYArONTUMHUCA YMEHHSIMHU: CAMOCTOSITEIbHO HAXOJWTh, aHAIU3UPOBATH M
HCITOJIH30BaTh OMOJIOTHYECKYI0 HH(OPMAIIHIO; TIOTB30BATHCS OMOJIOTHIECKON TEPMUHOJIOTHEHN 1
CUMBOJIMKOM; YCTAaHABIMBATH CBS3b MEXK/IY PA3BUTHEM OUOJIIOTUH U COIIMATbHO-I9KOHOMUYECKUMU
¥ DKOJIOTHYECKUMHU MPoOIeMaMy YeJIOBEUECTBA; OLEHUBATH MOCIEACTBHS CBOCH AEITETLHOCTH 110
OTHOIIICHHUIO K OKPYXKAIOIIEH MPUPOIHON cpene, COOCTBEHHOMY 3/I0POBBIO M 3I0POBBIO



OKPY’)KaIOIIMX JIIOJIeH; OOOCHOBBIBaTH W COONIOAATH MEphl MPOGUIAKTHKHA HWH(PEKIIMOHHBIX
3a0o0JeBaHM, MpaBUJIa TOBEACHUS B NpUpPOAE U obecredeHUs: OE30MacCHOCTH COOCTBEHHOU
KU3HEJEATEIIbHOCTH B YPE3BBIYAWHBIX CUTyalMsIX MPUPOAHOIO U TEXHOI'CHHOI'O XapaKTepa;
XapaKTepUu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 00J1aCTH OHOJIOTHHY;

pa3BUTHE y O00YYAIOUINXCS WHTEIUIEKTYyalIbHbIX U TBOPYECKUX CIIOCOOHOCTEN B Ipoliecce
3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH M COBPEMEHHBIMU HCCIICIOBAHUSMHU B OWOJIOTHH,
pemaeMbpIMi €10 MIpoOJIeMaMy, METOJOJIOTHel OMOIOTHYECKOro HCCIEeIOBaHUS, MPOBEIACHUS
9KCIIEPUMEHTANBHBIX HCCIEIOBAaHUM, pelIeHUs OUOJNOTMYECKUX 3a7ad, MOJEIUPOBAHUS
OHOJOrN4YecKrX 00BEKTOB U MPOLIECCOB;

BOCIIUTaHHE y OOyYarOMIMXCsl IIEHHOCTHOTO OTHOMICHHUS K JKUBOM MPUPOJE B IIEJIOM U K
OTHENbHBIM €€ O00beKTaM U SBJICHUSAM; (OpPMUPOBAHME HKOJOTHYECKOW, Te€HETHYECKON
rPaMOTHOCTH, OOHIEH KyJbTYphl NMOBEIACHHS B MHPUPOJIE; MHTETpAllMM €CTECTBEHHO-HAYUHBIX
3HAHUM;

npuodpereHue 00y4aroIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM NPUPOAOIIOJIB30BAHUN
(coOnromenne mMpaBWJI TOBEACHHS B MPHUPOJE, OXPaHBl BHIOB, AKOCHUCTEM, OHOCHEpHI),
COXPaHEHUU COOCTBEHHOT'O 3[0POBBS M 3/IOPOBBS OKPYKAIOWMIUX JIOACH (coOmoeHuss Mep
npodunakTuku 3a060aeBaHmil, o0ecreueHrne 0€30MaCHOCTH KUZHEIEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYalUAX IPUPOIHOTO U TEXHOTEHHOI'0 XapaKTepa) Ha OCHOBE MCIOIb30BaHUS OMOJIOTrMYECKUX
3HAHUN U YMEHUU B IOBCEIHEBHOM )KU3HH;

CO3JaHME YCJOBHM JJii OCO3HAHHOTO BbIOOpa OOYyYaAIOUIUMUCS WHIUBUIYaIbHOU
0o0pa3oBaTeNbHOIl  TPAEKTOPUHU, CHOCOOCTBYIOUIEH MOcCienyromeMy IpodhecCHOHATbHOMY
CaMOONPEJEICHUI0, B COOTBETCTBUU C WHJMBUIYaJbHBIMU HMHTEpECAMM M HOTPEOHOCTIMU
peruoHa.

OO0miee 4ymuClIO YacoB, OTBEACHHBIX Ha M3y4YeHHE OUOJIOTMU Ha YriyOJeHHOM YpOBHE
cpemHero ooiiero oopasoBanus, cocrabiser 204 vaca: B 10 kinacce — 102 yaca (3 yaca B HeJIelo),
B 11 ximacce — 102 gaca (3 gaca B Henenio).

OT60p OpraHu3anuoOHHBIX (OPM, METOJIOB U CPEICTB 00yUEHUSI OMOIOTHUHU OCYIIIECTBIIAECTCS
¢ yu€ToM cHenu(UKN ero coJepaHus U HAMPaBICHHOCTH Ha MPOJIOJDKEHUE OMOJIOTHYEeCcKOro
00pa30BaHUs B OpraHU3aLUsAX CPETHEro MPO(eCCHOHATBHOIO U BBICILIEr0 00pa30BaHMUs.

OO0s3aTeNnbHBIM YCIOBHEM IMPH O0y4YEHUHM OMOJIOTMH Ha yriyOJEHHOM YpOBHE SIBJISETCS
MpOBEICHUE J1AaOOpPaTOPHBIX U MpakTHdeckux pabor. Takxke yuyactue oOydarOmMXCs B
BBITIOJTHEHUH MIPOEKTHBIX U Y4eOHO-UCCIIeI0BATENIbCKIX pa0oT, TEMaTHKa KOTOPBIX OMpPEesaeTcs
YUHUTEJIEM Ha OCHOBE UMEIOUIUXCSI MaTEPUAIBHO-TEXHUYECKHUX PECYPCOB U MECTHBIX MPUPOIHBIX
YCJIOBUU.

BocnurareabHblil moTeHUMAI npeamera «buosorus»
Temaruueckoe IJIaHUPOBAHUE MO y4eOHOMY mpeamery «buonorus» cocrtaBieHO C y4eTOM
paboueii mporpaMmbl BOCIIUTaHUS. BocnuTarenbHBIN MOTEHIMAT JAaHHOTO Y4eOHOTO MpeaMera
ofOecreunBaeT peaau3alyio CIEAYIOIMNUX [ENEeBhIX MPHOPUTETOB BOCIUTAHUS OO0YYarOIINXCs
TUMHA3HUU:
e (GopMHPOBaHHE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU;
® Ppa3BUTHE IIEHHOCTHOI'O OTHOUIEHUS K MPUPOJIE KaK UCTOYHUKY JKU3HHU Ha 3eMJIe, OCHOBE
CaMOro €€ CyUIECTBOBAHUs, HYXIAOLIECHCA B 3allUTE U IOCTOSSHHOM BHHMAaHHUU CO
CTOPOHBI YEJIOBEKA;



pa3BUTHE Y 00YyYarOMIMXCS SKOJIOTHYECKON KYJIbTYphl, OEpEeKHOTO OTHOIIEHHS K POAHON
3emJie, MPUPOAHBIM OorarcTBaMm Poccun u Mupa;

INOHUMAaHUE BIUSHUS COLMAIBHO-3KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOIHON U
COLIMAIBHOW CPEbL;

BOCIIUTAHUE YYBCTBA OTBETCTBEHHOCTHM 33 COCTOSIHHME IPUPOJHBIX PECYPCOB,
dbopMUpOBaHHE YMEHUI W HABBIKOB Pa3yMHOTO IMPHUPOOIOIB30BAHUS, HETEPIHMOIO
OTHOILICHUS K ICUCTBUSAM, IPUHOCSIIUM BPE]l IKOJIOTHH;

PUOOPETEHUE OMBITA HKOJIOTO-HANPABICHHON JAEITEeIbHOCTH;

pa3BUTHE [ICHHOCTHOT'O OTHOILIEHHUS K 3JI0POBBIO KaK 3aJIOTY JOJTOW M aKTUBHOW KU3HU
YeJI0BEKA, €r0 XOPOILEro HACTPOEHUS U ONTUMUCTUYHOTO B3IJIsAa HA MUD;

pa3BUTHE LIEHHOCTHOI'O OTHOLIEHUS K 3HAHMSIM KaK HHTEJUIEKTyaJlbHOMY pecypcy,
ofOecnieunBaroieMy  OyJayimiee 4YelloBeKa, KaK pe3ysbTaTy  KpOIOTJIMBOIO, HO
yBJIEKATEeNIbHOTO Y4eOHOTO Tpyaa.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

CopepxaHue IPOrpaMMBbl,  BBIIEICHHOE  KYPCUBOM, HE BXOIUT B  IIPOBEPKY
rocyJaapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHas O6uosiorus — KOMILJIEKCHas Hayka. KpaTkas ucropusi pa3BUTUSI OHMOJIOTHH.
buonorndeckue Hayku M u3ydaemble UMU npoOneMbl. DyHnaMeHTaJIbHBIE, MPUKIATAHBIE U
MOVCKOBBIC HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HayeHue OuojoruM B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3annble ¢ 6uonorueil. 3HaueHue OUOJIOTHH B IPAKTHUECKON 1€ATEIIbHOCTH
YEJIOBEKA: MEIUIIMHE, CENbCKOM XO35MCTBE, IPOMBIIIIIEHHOCTH, OXPaHEe IIPUPOJIBL.

JleMoOHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. apsun, Y. apsei, I
Mennens, B. U. Bepuanckuii, U. I1. I1aBnos, 1. . Meunukos, H. 1. Basuios, H. B. Tumodees-
PecoBckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl u cxembl: «CBsi3p OMOJIOTHH C IPYTMMH HayKamm», «CucreMa OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak mpeamer uydeHus onosoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XUMHYECKOIO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CIIOKHOCTb H YHNOPSJOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOpPraHM3alMs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHM3allMd JKHUBBIX CHCTEM: MOJIEKYJISIDHBIM, KJIETOYHbBIM, TKaHEBBIH,
OpraHNU3MEHHBIM, MONYJIALIMOHHO-BHIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
o6uocoepnsiii. IIponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKH KHUBOTO.
XKuznp kak opma cymecTBoBaHus Marepuu. Hayku, u3yvaromiue KkuBble CUCTEMBl Ha pa3HbIX
YPOBHSIX OpPraHU3ALNH.

N3yuenune xuBbIX cucteM. Mertoapl Ouonormdeckod Hayku. HaOmronenue, msmepeHwue,
DKCIIEPUMEHT, CHUCTeMaru3anus, MmeraaHanu3. lIoHsaTMe O 3aBUCMMOM W HE3aBHUCHUMOU
nepeMeHHO. [lnanupoBanue skcnepumenta. I[loctaHoBka um mposepka rumore3. Hynesas
runote3a. [loHsaTHE BBIOOPKH U €€ 0CTOBepHOCTh. Pa3dpoc B Omonornyeckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH TMOJYYEHHBIX Pe3yibTaTOB. [IpHUMHBI MCKAKEHUS PE3YIbTATOB JKCIEPUMEHTA.
IToHsiTHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHBIE TNPU3HAKU JKU3HW», «DBHOJIOTHYECKHE CHUCTEMBD»,
«CBolicTBa KUBOU MaTepun», « Y POBHHU OPTraHU3ALMH KUBOM NMPUPOIBD, « CTpOEHHE )KMBOTHOU
KJIETKN», « TKaHU )KUBOTHBIX», « CUCTEMBI OPTaHOB YEJIOBEYECKOTO OPraHu3May, «broreonenosy,
«buocdepay, «MeToabl U3yUSHHS KUBOK TPUPOIBD».

Ob6opynoBanue: 1aboparopHoe 000py10BaHKE AJIs TPOBEICHHS HAOIIOJCHUN, U3MEPEHUH,
DKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnonp30BaHuE pa3IMUYHBIX METOAOB NpPU H3YyUYEHUHU KUBBIX
CUCTEMY.

Tema 3. Buojorus KieTku



Knerka — cTpykTypHO-(yHKIMOHAIbHASI €UHULIA KUBOrO. VICTOpHSA OTKpBITUS KIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO’KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.

Metonbl MOJEKYJISIpHOW M KJIETOYHOM OMOJIOTMH: MHUKPOCKONHMSA, Xpomartorpadus,
anekTpodopes3, METOJ, MEUYeHbIX AaToOMOB, AudQepeHnuanbHoe  LEeHTPUPYrHpOBaHUeE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKCcUpo8anHuiX Kiemox. DIEKTPOHHAsT MUKPOCKOIHSL.
Konghoxanvnas mukpockonus. Bumanvnoe (npudicuznennoe) usyuenue Kiemox.

JemMoHCTpauMu

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

Tabmuubl U cxembl: «CBETOBOM MHKPOCKOI», «DIEKTPOHHBI MHUKPOCKOM», «McTopus
pPa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaThl PacTUTEIbHbIX, >KUBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «l3ydeHue MeTOMOB KJIETOUHON Oumosioruu (Xpomarorpadusi,
atekTpodopes, nuddepennuanpaoe neHTpudyrupoanue, [LIP)».

Tema 4. XuMu4ecKasi Opranu3anms KJIeTKu

XHMMHYECKUH COCTAB KIETKU. Makpo-, MUKpO- U yJIbTPaMUKPOJIEMEHTHL. Bona u €€ ponb
KaK pacTBOpHUTENS, peareHTa, y4yacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYJIALUH.
MuHepaibHbIE BEIIECTBA KIETKH, UX OMOJIOrHYecKast poib. POIIb KAaTHOHOB M aHHOHOB B KJIETKE.

Opranndeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpykTypbl OenxoBoi Mousiekyisbl. IlepBuunas crpykrypa Oenka, menTuaHas
CBsA3b. BTopuuHas, TpeTuuyHas, 4yeTBepTHUYHAsi CTPYKTypbl. JleHarypanus. CBoiicTBa OENKOB.
Knaccugukarus 6enkos. buonoruueckue GpyHkimn 6enkos. [lpuonut.

VYrneBoasl. MoHOCaxapuabl, AUcCaXapy/ibl, OJIMTrOcaxapusl U nosnucaxapusl. O0muii miaxn
CTPOEHUs U (PU3UKO-XMMHUYECKUE CBOMCTBA yIiieBoA0B. bronornueckue GyHKIMH yriIeBOAOB.

Jlununer.  T'uppodunbHo-ruaApodoOHBIe  cBoiicTBa.  Kiaccubukauus — aunujaos.
Tpurnuuepuasl, Gochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOWCTBAa OMOJIOTMYECKMX MeMOpaH — TEKy4decTb, CHOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIyIPOHUIIAEMOCT.

Hyxneunossie kucnotel. JIHK u PHK. Ctpoenune HykienHOBBIX KUCIOT. HykieoTuusl.
[Tpunuun xommuiementapHocTt. IlpaBmiio Yapradga. Crpykrypa JIHK — nBoitHas criupaiis.
Mecronaxoxnaenue u 6nonorndyeckue pynkunu JHK. Buast PHK. @ynkunn PHK B kietke.

Crpoenne monekynsl AT®. Makposprudeckue cBssu B Moiekyse AT®. buonornueckue
¢ynkunmn  AT®. BoccraHoBieHHBIE TMEPEHOCUYMKH, UX (YHKIUU B KJIeTke. [[pyeue
HYKaeo3uompugocgamol (HT D). CexBenupoBanne  JIHK.  Memoowr  ecenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHast Ouosnorus: OMOXUMHUYECKHE M OMOPHU3UYECKHE MCCIIEOBAHUS COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYypbl OuoMmonekyn. Modenupoeanue cmpykmypovl U @QYHKYui
Ouomonexyn u ux komnnexkcos. Komnvromepmwiti Ouzaiin u opeanudeckuii Cunmes OUOMONEKY U UX
HeNnpUpOOHbIX AHANO208.

JleMoHCTpanun

IToptpertsr: JI. [Toaunr, [Ix. Yorcon, @. Kpuk, M. Yunkunuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Juarpammsl:  «PacnpeneneHne XUMHYECKMX DJIEMEHTOB B  HEXHMBOH IIPHUPOJE»,
«Pacnipenenenue XuUMHYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.



Tabmuper u cxembl: «llepuonuyeckas Tabauna XUMHUYECKHUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbl BOAB», «BemectBa B cocTaBe oOpraHu3zmMoB», «CTpoeHHE MOJEKYJbl OeKay,
«CTpyKTYypbl OEIKOBOW MOJEKYIb», «CTpoeHHe MOJEKYJ yriaeBofoB», «CTpoeHHEe MOJIEKYIl
nunuaoBy, «HykienHoBbie KUCIOTh», «CTpoeHue MoJieKyJibl ATD».

O6opynoBaHue: XuMu4eckas ocyia ¥ 000pyi0BaHUE.

JlaGopaTopHnas pa6ora «OOHapykeHue OeIKOB C ITOMOUIbIO KAUeCTBEHHBIX PEaKIIUii».

JlabopaTopnas pa6ora «lccienoBanne HyKJIE€MHOBBIX KUCIIOT, BBIJIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPTraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KIETKH

Tumbl KJIETOK: dyKapHOTHYECKass W mMpokapuoTuyeckas. CTpyKTypHO-(DyHKIIMOHAJIBHBIC
00pa3oBaHus KJIETKH.

CtpoeHne TMpOKAPUOTHYECKOW KIeTKH. KietouHas cTeHka OakTepuid ©  apXew.
OcoOeHHOCTH CTpOeHUs TeTepoTpodHON U aBTOTPO(PHON MPOKAPUOTUYECKUX KIETOK. MecTo u
pOJIb MPOKAPUOT B OMOLIEHO3AaX.

Crpoenrie u (QyHKIIMOHHMPOBAHUE DYKAPHOTHUECKOW KIIeTKH. [Inmasmarndeckas meMmOpaHa
(mma3manemma). CTpykTypa IUta3MaTHueckoil wmeMmOpanbl. TpaHCHOPT BeELIECTB uepe3
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneruéunas audQysus), aKTUBHBIN
(mepBUYHBI M BTOPUYHBIA aKTUBHBIA TpaHcmopT). [lomynponunaemocts mMemOpansl. PaGota
HATPUII-KaJIMEeBOT0 Hacoca. DHAOIMUTO3: MUHOUTO3, (paronnTo3. Dk30unuTo3. Kinerounas creHka.
CrpykTypa v QyHKINU KJIETOYHOU CTEHKU pacTEHUH, rprOOB.

[utonnazma. L{utozons. Llutockener. JBmwkenue mutorazMbel. OpraHoufbl KIETKU.
OnHOMeMOpaHHBIE OpraHOWABI KIeTKH: »HpomIazmMarndeckas cetb (DIIC), ammapat ['ombmku,
JU30COMBI, WX CTpOeHHE M (QyHKUIWH. B3amMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CtpoeHue TpaHyJISIpHOTO peTuKyiayMa. Mexanusm wuanpasienus 6Oenxos 6 JIIIC. Cuntes
pactBopuMbIX  OenkoB. CuHHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
sHOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas (pyHkuus anmnaparta ['onbmxu. Moougduxayus
benxos 6 annapame I onvoorcu. Copmuposexa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJIeTKe. Bakyonu pactutenbHbIx kineTok. Kierounsii cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOWUIBI KJIETKH: MHUTOXOHIPHUHU, TMJIACTUIBL. [Ipoucxoodicoenue
mumoxonoputi u naacmuod. Cumbdbuocenesz (K.C. Mepesckosckuii, JI. Mapeyauc). CtpoeHue u
GYyHKIUMM MHUTOXOHApUH W macTul. llepBuuHble, BTOpPUYHBIE U CJIOXHBIE IUIACTH[BI
(OTOCHHTE3UPYIOMIUX 3YKAapUOT. XJIOPOIUIACTBl, XPOMOIUIACTBI, JIEHKOIJIACTBI ~ BBICIIMX
pacTeHUN.

HemeMmOpannbie opranousl kieTku CtpoeHne M QyHKIHMH HEeMEMOpaHHBIX OpraHOW/OB
kietku. PubGocombl.  [lpomescymounvie uramenmol. MuxpoduiaMeHTbl. AKmuHo8ble
Muxpogunramermol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbl HEeMbIULeUHbIX KIemOK.
Muxkpotpy6ouku. Kietounsiit nentp. CrTpoeHHe | JABWKEHHE JKTYTUKOB U PECHHUYEK.
MuxkpotpyOouku nutoriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momopmwie benxu.

SAnpo. Obonouka gapa, XPOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHUE M (DYHKIIUH.
Snepubliii GenkoBbli MaTpuKC. [IpoCcTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. Jyxpomamun u 2emepoxpomamun. benrku XpoMmaThHa — TUCTOHBIL. J{uHamuxa s0epHou
0001104KU 8 Mumose. foepHulil mpancnopm.

Knerounsle  BkimtoueHus.  CpaBHMTENbHAs  XapaKTEPUCTUKA  KIETOK  JyKapHOT
(pacTUTENnbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHON KiIeTkn», «CTpoeHne MUTOXOHIpUMW», «Snpo», «CtpoeHue
MPOKAPUOTUYECKOM KIIETKH.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpEnapaThl PaCTUTENbHBIX, MXUBOTHBIX
KJIETOK, MUKPOIIPETIapaThl 0aKTepUAIbHBIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.

IIpakTuyeckasi padora «V3yueHue CBONCTB KIETOYHOW MEMOpaHBI».

JlaGopatopHasi padora «VccienoBanue IjiasMoiiM3a U JCIJIa3MOJIM3a B PACTUTEIIbHBIX
KJIIETKax».

IIpakTyeckas padora «3ydyeHne ABMKEHUS LHUTOIIA3MbI B PACTUTENBHBIX KIETKAX».

Tema 6. O0MeH BelecTB M NPeBpPallleHUe IJHEPTUM B KJIeTKe

AcCUMWISINS U TUCCUMUIISILIMS — JIBE CTOPOHBI MeTabonu3Ma. Tumbl oOMEeHa BEIIEeCTB:
aBTOTPOGHBIN 1 TeTepOoTPOHBIA. YuacTre KUCI0poa B OOMEHHBIX MPOIIeccax. DHEPreTHIECKOe
oOecnieueHue kietku: npespaiieHue AT® B oOmeHHBIX nporeccax. epMeHTaTUBHBIN XapakTep
peakiuil kieToyHoro mMetabonusma. epmMeHTHI, UX CTPOCHHE, CBOWCTBA U MEXAHU3M JICHCTBUS.
Kodepmentsl. OTnnyns ¢GepMEHTOB OT HEOPraHMYECKUX KaTajau3aTOpOB. belku-akTUBaTOpHI U
OenKU-MHTHONTOPBI.  3aBHCHUMOCTH CKOPOCTH (DEPMEHTAaTHBHBIX pEaKUUH OT pa3IMnYHbIX
(dakTopoB.

[lepBUUHBI CHHTE3 OpraHMYECKUX BeIIeCTB B KieTke. DoTocuHTe3. AHOKCU2eHHblU U
oKcueenHvlll  pomocunmes y obaxmepuu. Ceemocoduparowue nueMeHmsvl U NUSMEHMbl
peakyuonno2o yeumpa. Ponb xmopomactoB B mporecce porocuHTe3a. CBeTOBas M TEMHOBAs
dazpl. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. IIpogyKTUBHOCTE (DOTOCHHTE3A.
Brnusinue paznudabix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HAUeHHE (DOTOCHHTE3A.

XemocuHTte3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUPUIUPYIOLIIE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHUE XEMOCHHTE3A.

AHaspobHble opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBl KaK OOBEKThl OMOTEXHOJOIMM W BO30yAWUTENIN
001e3HEeH.

AdpoOHBIE OpraHu3Mbl. JTambl YHEPreTUYECKOro oOMeHa. [loaroToBUTENbHBIN STall.
['mukonu3 — 6eCKUCIOPOAHOE PACHIEINIEHUE TIIOKO3HI.

bronornueckoe OKUCIEHHE, WIM KIETOYHOE JbIXaHUE. Poib MUTOXOHApPUI B Ipoueccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiImpoBaHUE.
Onepeusi membpannozo epaouenma npomonos. Cumnmes ATD: paboma npomomnnot ATD-
cunmaswl. llpenMymiectBa a’poOHOrO MyTH OOMEHa BEIIECTB IMEpe]  aHadpPOOHBIM.
O} PeKTUBHOCTH SHEPreTUIECKOT0 0OMEHa.

JleMoHCTpanun

[Toptpetsr: Ix. [Ipuctim, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxembl: «PoTOCHHTE3», «IDHepreTudeckuii oomen», «buocunres Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3Y.

O6opyoBaHHe: CBETOBOM MUKPOCKOII, 000py0BaHKE ISl IPUTOTOBJICHUS MTOCTOSHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas padorta «/3yueHne KaTaluTHIECKOM aKTUBHOCTH (DEpMEHTOB (Ha pUMepe
aMuJIa3bl WM KaTajaasbl)».



JladopaTtopnasi padora «l3yueHue (EepMEHTATUBHOTO pACIICIICHUS TIEPOKCHIA
BOJIOPO/Ia B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX).

JlaGopaTopHnas padora «CpaBHEeHHE MPOLIECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JladopaTopnasi padora «CpaBHEHHE ITPOLIECCOB OPOKEHUS U JBIXaHUS.

Tema 7. HaciiencrBennasi uHpopMauus U peajm3anus eé B KJIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUUYHOTO
cuHTe3a. Peanmsanus HacnencTBeHHOM WHGpopMauuu. |'eHeTWyeckwii KOJ, €ro CBOICTBa.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUINIIMK: KOMILJIEMEHTAPHOCTb,
aHTUNAPAIUICTIBHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckot
kiemxke. Hexooupyrowue PHK.

Tpaucnsus u e€ aranbl. Yyactue TpancnoptHeix PHK B OmocuHTe3e Oenka. YcioBus
ouocuHTe3a Oenka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3e OelKa.

Coepemenunvie npedcmasnenus o cmpoeHuu cenog. OpraHu3anusi TeHOMa y MPOKapUoOT U
3yKapuoT. Perynsinust akTHBHOCTH T€HOB y TpokapuoT. ['unoresa onepona (®. Kaxo0, XK. Mano).
Monekynapnvle mexanusmvl dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 pelynsyuu
pabomul 2enos. Perynsanns 0OMEHHBIX MPOLIeCCOB B KiieTke. KieTounslit romeocTtas.

Bupychsl — HekiieTouHble ()OPMBI KU3HU U 0ONMUraTHble mapa3uthl. CTpOEHHE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn JHK-cooeporcawux
supycos, PHK-cooepocawux supycos, bakmepuogpazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHrble 3a00neBanus 4enoBeka, :’KuBoTHbIX, pactenuii. CIIMJ], COVID-19, counansHbie
Y MEJUIIMHCKHE MPOOJIEMBI.

Buoungopmamura: unmezpayus u ananuz bonvuux maccusos («bigdatay) cmpyxkmypruvix
buonoeuueckux oanHvlx. Hanomexuonozauu 6 buonozuu u meouyure. Ilpoepammupyemole ghyHkyuu
benxos. Cnocobwl docmasKu 1ekapcms.

JleMoHCTpanuu

IToptpetsr: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmunet u  cxembl: «buocuHTes Oenka», «l'eHetmueckuit kom», «Bupyce»,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIN HUKJ KJIETKH

Knetounslii nuki, ero mepuoisl u perymsnus. Muatepdaza u muro3. OcobeHHOCTH
MpoIecCcoB, mpoTekatonmux B uHTepdase. [logroroBka kinetku kK genenuto. [Ipecunrernyeckuit
(TOCTMUTOTUYECKHI), CUHTETUYECKMH M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUN) MEepUOIbl
uHTEp(Pasbl.

Matpuunsiii  cunte3  JIHK -  pemmukanmsa. [lpunnunsr  permmmkanmu — JTHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBI  CHUHTE3, aHTUIAPALIEIbHOCTh. MeXaHu3M
permukanuu [JHK. Xpomocomsl. Ctpoenne xpomocoM. Ternomepsl 1 TenoMepaza. XpoOMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMAHBIA M TarmIouIHbII HAaOOpBl XPOMOCOM. ["'OMOJOTrHYHbIE
XpoMocoMsl. [Tos10BbIE XpPOMOCOMBL.

Henenune kierkn — mMuto3. CTagum MHUTO3a U MPOUCXOJAUIME B HUX MpPOLECCH. THIIBI
muTo3a. Kaprnokunes u nurokunes. buojgornueckoe 3HadyeHre MUTO3a.

Perynsmust mMuTtoTHYECKOTO MHKIa KiIeTku. [Iporpammupyemasi kieTodHasi THOENb —
arornTo3.



Knerounoe siapo, xpoMocomsl, GyHKIIMOHANIbHAS TeHOMUKA. Mexanuzmvl nporugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kremkay — buoungopmamuvecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu

Tabmunpl u cxembl: «KU3HEHHBIM LUK KIETKW», «MuT03», «CTpOoeHHE XPOMOCOMY,
«Pennukanus JJHK».

O6opyoBaHMe: CBETOBOM MHUKPOCKOI, MHUKpompenaparbl: «MHUTO3 B KJIETKax KOpEILIKa
JTyKay.

JlaGopaTtopnas padora «/3yueHre XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlaGopaTopnasi pa6ora «HaOnronenne MuTo3a B KIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKPOTpENapaTax)y.

Tema 9. Ctpoenue u QyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOUHBIE,  KOJIOHHAJIBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCo0EHHOCTH CTPOCHUS U KU3HEACATEIHLHOCTH OJHOKJIETOUYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1eioe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAs,
MPOBOASAIIAs, OCHOBHAsA, MexaHnueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMUNA U PaCHOTIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TxaHu )KUBOTHBIX U YETIOBEKA. TUIIBI )KUBOTHBIX TKAHEH : SITUTEINATIbHASL, COSTUHUTEIIbHAS,
MblIlIeyHass, HepBHas. OCOOCHHOCTH CTpPOEHUs, (PYHKIMI U PACIONOKEHHs] TKaHEe B opraHax
JKUBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbie U reHEpaTHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
JKUBOTHBIX U YesioBeka. DyHKIIMU OpraHOB M CHCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl 0THOKJIETOYHBIX U MHOTOKJIETOUHBIX
JKUBOTHBIX. HapyxHblil 1 BHyTpeHHMI ckeneT. CTpPOCHUE U TUIIbI COEUHEHUS KOCTEM.

JBi>xeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHUYHOE. JIBI)KEHHME MHOTOKJIETOYHBIX PACTEHUW: TPOMH3MBI M HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX JKUBOTHBIX M YeJIOBEKa: MbIlieyHas cucrema. Pednexc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Mutanue opranu3zmoB. [lormomieHre BOJbI, YTIECKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pactrenusmu. [luTaHue >KMBOTHBIX. BHYTpHUIOIOCTHOE W BHYTPHUKJIETOUYHOE MHUIICBAPCHUE.
[lutaHre TO3BOHOYHBIX XUBOTHBIX. OTAENbI MUIIEBAPUTEIBHOTO TpakTa. llumeBaputenbHbie
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBOoTHBIX. uddy3us ra3oB uepe3
MOBEpPXHOCTh KieTku. KokHoe nbixanme. J[prxarenpHas moBepxHOCTh. JKaOepHoe M JIErOYHOE
JIbIXaHue. JlpIxaHhe TO3BOHOYHBIX JKMBOTHBIX M YeJIOBEKAa. OJBOJIOLMOHHOE YCJIOKHEHUE
CTPOCHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIxaTenbHasi cucTeMa ueloBeKa. MexXaHu3Mm
BEHTWIAINH JIETKUX Y NITUIl 1 MJIIEKOMUTAIOMUX. Perynsus npixanus. J{prxareabHbie 00BEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEILECTB y *KUBOTHBIX. KpoBeHOCHas cucTema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Ceppile, KPOBEHOCHBIE COCYABl U KpoBb. Kpyru KpoBooOpaleHws.



OBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUST KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabora cepauia u e€ perynsimsi.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
CoxkpatutenbHble Bakyosau. Opransl BeieneHus. OuibTpalus, CeKpenns 1 00paTHOe BCaChblBaHUE
KaK MeXaHHU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tejla C KPOBEHOCHOH U
BBIJICIUTENILHON CUCTEMaMU. BpljiesnieHre y TO03BOHOYHBIX J>KMBOTHBIX M uejoBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aliTa y OJIHOKJIETOYHBIX OpraHiu3MoB. Criopbl OaKTepuil U LUCTHI
NpOCTEHIIMX. 3alrTa Yy MHOTOKIETOYHbIX pacteHuid. Kyrtukyna. CpeacTtBa MacCMBHOM H
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [TOKpOBBI U X IPOU3BOAHBIC. 3alllUTa OPraHU3Ma
oT OosiesHed. MmmyHHas cucrema dyenoBeka. KJeTOUHBIE W TyMOpaldbHBIM HWMMYHHUTET.
BpoxaéHaplii W TpHOOPETEHHBIA  crieU(PUYECKU UMMYHUTET. Teopuss KIOHAJIBHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
Oopranu3MoB. PoJib BpoKIEHHOTO MMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiiusi y XHUBOTHBIX. HepBHas cucrema u e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryysiiiusi ¥ SHAOKPUHHAs CHUCTeMa >KMBOTHBIX U uernoBeka. JKesesbl
OHJIOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. /[lelicTBue TrOpMOHOB. B3auMOCBsI3b HEPBHOU U
SHAOKPUHHOU cucTeM. ['unoranamo-runodusapHas cucTema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.

Tabmuel U cxembl: «OTHOKIETOYHBIE BOAOPOCITN», «MHOTOKIETOYHBIE BOJOPOCINY,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumeBaputenbHas cucrema», «KpoBeHocHas cuctemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpraenurensHas cucteMa», « QHIOKpUHHAA cucTemay, «CTpoeHue MBIIb, «MMyHUTET,
«Kumegnononoctueie», «CxeMa MUTaHus pacTeHui», «KpoBEeHOCHBIE CHCTEMBI MMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruape», «CTpoeHue IiaHapun», «BHyTpeHHee cTpoeHHe HA0KIEBOTO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbIKatomuxcs», «HepBHas cucrema nrtuiy, «HepBHas cuctemMa MIIEKOTUTAIONINUXY,
«HepBHas cuctema yenoBekay», «Pedaekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHHUI pa3HbIX OTIETIOB, BIIAYKHBIE MTpEnapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyaoBaHue 7S IEMOHCTPAIIMH TOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTECHUH, paclieTIeHus
Kpaxmana u O0eIKoB 1o JeicTBreM (HEepMEHTOB, 000PYI0BaHHE Jis J€MOHCTPAIIMU OIBITOB TIO



U3MEPEHHUIO JKU3HEHHOW €EMKOCTH JETKUX, MEXAHM3Ma JIbIXAaTEJbHBIX JBWXKEHUH, MOJAEIN
TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX).

JlaGopaTropHas padora «/3yueHune opraHoB LIBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHoOKeHMe U pa3BUTHE OPTAaHU3MOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecrionoe (BKJII0Yasi BEreTaTUBHOE) U 110JIoBOoe. Buibl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYJILMS, (pparMeHTalus, KJIOHHPOBAHUE.

ITonoBoe pasmuHoxkeHnue. IlonmoBeie kneTku, wiam ramersl. Meio3. Cragum Mmeno3sa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuid CMbICI MeH03a U II0JIOBOTO
npouecca. Meno3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pazputue. ['amerorenes y ;kuBoTHbIX. [1osoBeie sxene3bl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KIeTOK. CriepMarorenes u ooree3. CTpoeHUe MOJOBBIX KIIETOK.

Omo10TBOPEHUE U 3MOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI OIUIOOTBOPEHUS:
Hapy’KHOe€, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOPHUOIOTUSl — HayKa O Pa3BUTHH
opranu3mMoB. Mopghoeenes — o0na u3z enasnvix npodiem samopuonoeuu. Konyenyus mopgocernos u
Mmooenu mopgozeneza. Ctanuu >MOpruoTreHe3a KUBOTHBIX (Ha mpuMepe JSrymkn). Jpodnenue.
Tunbel qpobnenust. /Jlemepmunupogannoe u HedepmMuHupoganuoe opobnenue. bracmyna, munvi
onacmyn. OcoOEHHOCTH IPOOJICHUST MIIECKOMHUTAIOIMIUX. 3apOJBIIIEBbIE JIUCTKU (TacCTPyJIALIN).
3akjaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMHOe BiMsSHUE YacTel
Pa3BHUBAIOIIECTOCS 3apO/IbIIa (AMOPHOHATIbHAS HHTYKITUS ). 3aKJIa]Ka IIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJIbTaT UePapXUUCCKUX B3aMMOJICHCTBUI IeHOB. BiusiHue Ha YMOPHOHAIILHOE Pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIICH CPeIbl.

Poct u pa3Butue >xuBoTHBIX. [locTamOpuonanbHblii mepuoi. [Ipsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M TO3BOHOYHBIX >KHMBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO W HEMPSIMOTO Pa3BUTHSA, UX PACHPOCTPAaHEHUE B MPHUPO/IE.
Tunbel pocta >KMBOTHBIX. akTOpbl PETYJSIIUM POCTAa KUBOTHBIX U denoBeka. Craguu
MOCTAMOPHUOHAIBHOTO PAa3BUTHS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
CrapeHue u cMepTh KaK OMOJOTUYECKHE MPOIIECCHI.

Pasmuoxenue u passutue pacrenuil. ['lameroput u cnopodur. Meiio3 B )KHU3HEHHOM LIUKJIE
pactenuii. O6pa3zoBaHue CIop B mpoiiecce Meiio3a. ['amerorenes y pacrenuit. Omino10TBopeHe U
pa3BUTHE PACTUTENIbHBIX OpPraHU3MOB. J[BOWHOE OIUIOJOTBOPEHHUE Y IIBETKOBBIX PACTEHMII.
OO6pa3oBaHue U pa3BUTHE CEMEHH.

MexaHU3MBI PETYJISIMA OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmumpl 1 cxeMbl: «BereratnBHOE pa3sMHOKEHUE», « THUIIBI 0ECIONIOro pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMHJIOMOHA/Ib», «Pa3MHOXKeHHE »HBIVICHB», «Pa3MHOXXEHHE THAPBI»,
«Meito3», «Xpomocombly, «['amerorene3», «CTpoeHHE SAWLEKIETKH M CIIEPMATO30UIa,
«OcHOBHBIE CTaANU OHTOreHe3a», «[IpsiMoe u Henpsimoe pa3zBuTHe», «PazBuTre MaliCKOro )XyKay,
«Pa3zButne capanum», «Pa3Butme nsarymku», «JlBoifHOE OMIOAOTBOPEHHE Y IIBETKOBBIX
pactenuit», «CTpoeHrne CEeMSH OJHOIOJbHBIX W JIBYJIOJBHBIX PACTEHHI», «KU3HEHHBIN LUK
MOPCKOI KanycTb», <« KU3HEHHBIN UK MXay, « KU3HEHHBINA IUKJI TAOPOTHUKAY, « KU3HEHHBIN
LUK COCHBD.



OOGopyaoBaHHE: CBETOBOW MHUKPOCKOI, MUKPOIIPENapaThl SUICKIECTOK U CIIEPMATO30UIOB,
Mozelb «L UK pa3BUTHS JIATYIIKIY.

JlabopaTopnasi paGora «l3yueHue CTpOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckass padora «BblsiBlieHHE NPU3HAKOB CXOACTBA 3apOAbILIEH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U MI3MEHYUBOCTH OPraHM3MOB

Hcropusi cTaHOBIIEHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Ponb oredecTBeHHBIX yu€HBIX B pazBuTiu renetuku. Padotst H. K. Konbrosa, H. 1.
Basunosa, A. H. benosepckoro, I'. /. Kapneuenko, 0. A. ®umumuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
IeHbl, aJbTEPHATUBHbIC NPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIA IMpPU3HAK, T'OMO3MUIOTa,
TeTepO3UroTa, YUCTas JIMHUS, TUOPUABI, reHOTHN, (GeHoturn. OCHOBHBIE METOJbl TC€HETHUKU:
TUOPUAO0IOTHYECKHM, IUTOTOTUYECKHI, MOJIEKYIISIPHO-TE€HETUYECKHI.

JdeMoHcTpannmn

[Toptpetsr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konbsuos, H. . BaBunos, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEUTUBAHUS.

JlabopaTopnasi pa6ota «/Ipo3oduia kak 00BEKT FreHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [leporit 3axkoH MeHens — 3aKoH e IMHO00pa3usi TMOPHI0B
nepBoro nokojeHus. [IpaBuno nomuanpoBanus. Bropoit 3akoH MeHaenst — 3aK0H pacllerieHus
npu3HakoB. lluTojormueckre OCHOBBI MOHOTHMOPUIHOTO CKpeUIMBaHUS. [ HIOTe3a YHMCTOTHI
ramer.

AHanuzupyromiee  ckpemuBaHue.  [IpoMeXyTOUHBIH ~ XapakTep  HacieJOBaHMS.
Pacmiennienue npu3HaKkoB MIPU HETIOJIHOM JIOMUHUPOBaHUH.

Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO
HacJIeJOBaHMsI MPU3HAKOB. L{uTOIOrN4YecKrie OCHOBBI IUTHOPUHOTO CKPEIIUBAHMUS.

CueruienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuersieHHOe Hacae10BaHNe
T€HOB, HApyLICHHUE CLEIUICHNUS MEX1y TeHaMu. XpOMOCOMHas TEOpHsI HaCJIE€ICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moyla. AyTOCOMBI M IOJIOBBIE
XpPOMOCOMBI. ['OMOTamMeTHBIM M TeTepOoraMeTHBIM NOJI. ['eHeThyeckass CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanre npu3HaKoB, CLEMIJICHHBIX C TIOJIOM.

I'enotun kak uenoctHas cucrema. [lneforponus — MHOKECTBEHHOE IECWCTBHE TIE€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBUE HEaUIENbHBIX T'€HOB. KOMIIJIEMEHTapHOCTE.
Onucra3s. [Tomnmepns.

['eHeTMYECKUMIT KOHTPOJb PA3BUTHS PACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(U3HOTIOTHUECKUX TPOIIECCOB, MOBEACHUS M KOTHUTUBHBIX (YHKIMH. ['eHeTHUecKne MeXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3MH — MApa3UT» U «XO35IMH — MUKPOOHOM.
['eHeTnyeckue acleKThl KOHTPOJIS M U3MEHEHUS! HACJIEICTBEHHOW MH(POpPMAIMU B MOKOJICHUIX
KJIETOK 1 OPTaHU3MOB.

JleMoOHCTpanun

IToptpetsr: I'. Menaens, T. Mopras.



Tabmuupl u cxemsl: «[lepBbiii 1 BTOpOi 3akoHBl MeHnens», « Tpetuit 3akon Menuens»,
«Ananuzupymoniee ckpeuuBanue», «Hemnonnoe noMmunnpoBanney, « ClielIeHHOE HaclleJOBaHUE
MPHU3HAKOB Y Mpo3oduinshy, «I'eHeTnka monay, «Kapuotun yenosekay, «Kapuotun apo30Quisy,
«Kapuotun ntuisl», « MHOXKECTBEHHBIN ajIeaIn3M», « B3anmoencTere reHoBy.

O6opynoBaHue: MOAENb AJSl JIEMOHCTPAllMU 3aKOHOB €IUHO00paszus ruOpua0B MEPBOTO
MOKOJICHHSI M PACUIEIUIEHUs] MPU3HAKOB, MOJEIb JJISI JEMOHCTPALMM 3aKOHA HE3aBUCUMOIO
HACJICIOBAHUS MIPU3HAKOB, MOJIEIIb JJISl IEMOHCTPAlMU CUEIUICHHOTO HACJIEIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIpenapar: «J{po3odumay.

IIpakTuyeckas padora «l3yueHue pe3ynbTaTOB MOHOTUOPUIHOTO CKPEIIMBAHUSA Y
JPO30(HITBD).

IIpakTuyeckas pa6ora «U3ydeHwe pe3yabTaTOB JUTHOPUIHOTO CKPEIIUBAHUSA Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

BsanmopelictBue TeHoTHIIa M Ccpeabl nmpu (opMupoBaHuH (eHOoTHNa. V3MEeHUYMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJWYECTBEHHBIE  TpPHU3HAKK. BuUIbl  M3MEHYUBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (GOpMUPOBAaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll psii M BapuanuoHHas kpusas (B.
Horanucen). CpolicTBa MO (DUKAIIMOHHON H3MEHUYUBOCTH.

['enoTunuueckass u3MeHYMBOCTb. (CBOWCTBA TEHOTUIIMYECKOW M3MEHUYMBOCTH. Bujbl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas ©13MEHUYMBOCTh. Mei03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOM
W3MEHYMBOCTH. POJIb KOMOMHATUBHON U3MEHUYMBOCTU B CO3J]JaHUU T€HETUYECKOTO Pa3HOOOpa3us
B [Ipe/iesiax OJIHOTO BUJIA.

MyTainmonHass W3MEHYMBOCTb. BHbl MyTaluui: TE€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHBIE W WHAYIUPOBAaHHBIE MYTalMH. SIIepHBIE W IMUTOIUIA3MATHYECKUE MYTalluu.
ComMaruueckre W TMOJOBbIe MyTanuu. [IpUYUHBI BOSHUKHOBEHHS MyTaruil. MyTareHsl U HX
BIIMSIHMUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO Mpolecca. 3aKOH TOMOJOTUYECKHUX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, POJb SNULEHEMUYECKUX (PaKkmopos 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS } OP2AHUZMOS.

JleMoHCTpanun

IToptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuupl u cxembl: «Bunabl u3meHUnBOCTHY, «Moau@UKaMOHHAS HW3MEHUYHUBOCTHY,
«KomOnHaTuBHAs H3MEHUYUBOCTEY, «Meto3y», «OmnoaoTBopenuey, «I'eHeTnueckue 3a00aeBaHus
yesnoBekay, « Buasl myranuin.

OOGopynoBaHue: >KMBBIE W TepOapHbIC HK3EMIUIIPHl KOMHATHBIX PACTEHUW, PHUCYHKH
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnasi pabora «MccremoBaHue 3aKOHOMEPHOCTEH  MOAM(UKAIIMOHHOM
n3MeHYnBOCTH. [locTpoeHre BapHallMOHHOTO psijia M BapUAIMOHHOW KPUBOWY.

IIpakTuyeckas padora «MyTtaruu y 1po30Qriibl (Ha TOTOBBIX MUKPOTIPETapaTax)y.

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuotun uenoBeka. MexayHapojHasi NMporpaMMa HCCIEIOBAHHMS T'€HOMa YeEJIOBEKa.
MeTobl U3y4eHHSI TEHETUKHM YETIOBEKAa: TeHEaIOTMYECKUi, OMM3HEIOBBIN, [UTOTEHETHUYECKHIA,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKYJSIpHO-TeHEeTUYeCKuid. COBPEMEHHOE ONpeIeIICHUE



TE€HOTHIA: IOJIHOT€HOMHOE CEKBEHUPOBAHNE, TEHOTUIIUPOBAHKE, B TOM 4yucie ¢ noMoubro [T1P-
ananmza. HacnencrBennsie 3a00eBanus yenoBeka. [ eHHbIE B XPOMOCOMHBIE OOJIE3HU YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApacIONOKEHHOCThI0. 3HAUYEHHWE MEJAMIIMHCKONW T€HETUKH B
MPEIOTBPALICHUH M JICUCHUU T'eHETUYECKUX 3a00JieBaHUI dYeloBeka. MeauKo-TeHeTH4YecKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [I0HATHE «T€HETHYECKOro Ipy3a». DTHUYECKUE aCIIEKThI
WCCJICIOBAHMI B 00JIACTH PEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOphl MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XUMUYECKOMY 3arpsA3HEHUIO OKpyXKarouleil cpeapl. l'eHeTnueckas MNpeapacrnoaokKeHHOCTh
YEJIOBEKa K MMaTOJOTUSIM.

JleMoOHCTpanuu

Tabmuner u cxembl: «Kapuotunm denoBekay», «MeToabl M3yUeHUS] TCHETUKH YEJIOBEKAy,
«"eneTnueckue 3a00JI€BaHUS YETIOBEKAY.

IIpakTnyeckas padbora «CocTaBjIeHHE U aHAJTIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanus U cenekuus. 3apoXkIEeHHUE CEeJIeKIMM U JoMecTukauuu. Yuenue H. U.
BapuinoBa o LleHTpax mpoucXoKIeHUsI 1 MHOT00Opa3usi KyJIbTYPHBIX pacTeHui. Ponb cenexiuu
B CO3/IaHUH COPTOB PACTEHUI U OPOJ1 )KUBOTHBIX. COpPT, MOpO1a, IITaAMM. 3aKOH TOMOJIOTHYECKHUX
pAloOB B HacieACTBeHHOM m3meHuuBocT H. M. BaBwiioBa, ero 3HaueHue i CEJIIEKIMOHHOU
paboThL.

MeTtopl cenekinoHHON paboThl. MICKycCTBEHHBII O0TOOp: MacCOBbI U UHIUBUIYaTbHBIM.
Otanbl KOMOWHAIMOHHON cenekiuu. Mcnbitanue npousBoauTeneil mo motroMctBy. OTOop mo
TEHOTHITY C TIOMOIIIBIO OIEHKH ()eHOTHIIA TOTOMCTBA M OTOOP IO T€HOTHUITY C TTOMOIIBIO aHATN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENeKIHMOHHOW paboThl. PamuanuoHHbIl U
XUMHYECKHM MyTareHe3 KaK MCTOYHMK MyTallMid Yy KyJbTYpHBIX (DOPM OpPraHHU3MOB.
Hcnonp3oBaHne TEHOMHOTO PEAAKTUPOBAHUS U MeTOI0B pekomOonHaHTHBIX JIHK msa monmyyenus
HCXOAHOTO MaTepHalia Jijisl CEJIEKIUH.

[Tonydyenne monumuonaoB. BHyTpuBuaoBas rTuOpuau3anus. bIM3KOPOICTBEHHOE
CKpelMBaHue, Wik UHOpUIuHT. HepoacTBeHHOe CKpelmuBaHue, Uil ayTOpuauHr. ['ereposuc u
ero mpuyuHbl. Mcnonp3oBanue rerepo3rca B - cenekiuu. OTmanéHHas ruOpuaU3aIus.
[Ipeononenne Oecruioausi MEXKBHAOBBIX THOPUIOB. JlOCTHMIXKEHUS CENEeKIMH pacTeHUH |
JKUBOTHBIX. «3€1EéHaAsl pegoNoOYUsL.

CoxpaHeHHe U U3yYEHHE T'€HETHYECKHUX PECYpCOB KYJIbTYPHBIX PAaCTEHUH U UX IAUKUX
poauyei i CO3aHMsI HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SMCTBEHHBIX KYIbTYp. M3)yueHue,
COXpaHeHue U YnpaeieHue 2eHemudecKUMU pecypcam CelbCKOX03AUCMBEHHbIX U NPOMbLCI0GbIX
HCUBOMHBIX 8 YeNAX YIYYUleHUs CYUeCmBYIOUWUX U CO30aHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosbiX udel U
NnepcneKmuBHbIX MexHoI02Ul.

JleMoOHCTpanun

[Toprpersr: H. Y. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssnenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuip! 1 cxembl: «L{eHTpBI TPOUCXOKACHHUS U MHOTOOOpa3Hs KyJIbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTHYECKHX PSAIOB B HACIEICTBEHHOW W3MEHUMBOCTH», «METOIbI CEICKINN,
«Otnanénnas rudbpuau3anusy, «MyTtarenesy.

JlabopaTopHasi paGora «/3ydyeHne cOpTOB KyJIbTYPHBIX PACTEHHUM U MOPOJ JOMAIIHUX
JKUBOTHBIX).



JlaGoparopHas padora «/3yueHne METO0B CENEKIIMU PACTEHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui.

Ikcekypeust «KOCHOBHBIE METO/ABI M JIOCTHXKEHHUS CEJEKIMM PAaCTEHUM U KUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHLMIO, MJIEMEHHYIO (DepMy, COPTOUCHBITATEIbHBIN yYacTOK, B TEIUIMYHOE
XO03sIMCTBO, B JIaOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi 0Mo10Tusl

OOBeKThI, HCIONB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJbTYPHI,
MHUKPOOPIaHU3MBbl, HX XapakTepUCTHKa. TpagulloHHas OWOTEXHOJIOTUA: XJeOoIeueHue,
HOJyYeHHE KUCIOMOJIOYHBIX MPOIYKTOB, BUHOAEne. Mukpoouonornueckuit cuure3. OOBEKThI
MHUKPOOHOIOTHYECKUX TeXHONOTHi. [Ipon3BoAcTBO Oesika, aMUHOKHUCIIOT U BATAMUHOB.

CozlaHue TEXHONOTMM M MHCTPYMEHTOB  LIEJICHANpPABICHHOIO  W3MEHEHUs U
KOHCTPYUPOBaHUS T€HOMOB C LIEJIbIO ITOJIy4EHHsI OPTaHU3MOB U UX KOMIIOHEHTOB, COACPKAIIUX
HE BCTpEYaroIuecs B IPUpoie ONOCUHTETUYECKHE TYTH.

Kiterounas mHkeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PaCTEHUM M KMBOTHBIX.
Kpunobanku. Comarnueckasi ruOpuau3amus U comatndeckuii smOpuoreHe3. Vcmonp3oBaHue
raliOuIoB B CENEKUUU pacTeHuil. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOZJOTBOPEHHE.
PexoHCTpyKIMS AHLEKIETOK U KIIOHUPOBAHUE )KUBOTHBIX. METO | TpaHCIIIaHTauu P KIETOK.
Texnonocuu  0300po6neHUs,  KYIbMUBUPOBAHUA U  MUKPOKIOHAILHO20 — PAIMHOICEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOoMOCOMHasl M T'€HHas MH)KEeHepHs. VICKyCCTBEHHBIN CHHTE3 IeHa U KOHCTPYMPOBAHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxeHUs U NEPCHEKTUBBI
XpPOMOCOMHOW ¥ TEHHOW WH)KEHEPUH. OKOJOTUYECKHE M JTUYECKHE TPOOJIEMbl TEHHOU
VUHXCHEPUU.

Menmunuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-nuarnocTuka.
MeTab010MHBIHM aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 POTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3D-6nonnxenepus
JUIs pa3paboTKH (PyHIAMEHTAIBHBIX OCHOB MEJIULMHCKUX TEXHOJIOTUH, CO3/IaHUs KOMIIEKCHBIX
TKaHell coyeTaHMeM TEXHOJIOTHH TPEXMEPHOro OMONMPHUHTUHIA U cKadoIaUHra A pPeLIeHus
3a71a4 NEPCOHATM3UPOBAHHON MEIUIIHBI.

CoznlaHue BEKTOPHBIX BAaKLMH C LIEJIbI0 OOecreyeHus: KOMOMHMPOBAHHOM 3alllUThl OT
Bo30yauteneir OPBU, ycTaHoBieHHE MOJIEKYJISPHBIX MeXaHU3MOB (yHKimoHupoBanus PHK-
CoJIep KalllMX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMacHbIe 3a00J1eBaHMsI YeIOBEeKa U )KUBOTHBIX.

JleMoOHCTpanun

Tabmuupr u  cxembl: «Vcrnonb3oBaHME  MHUKPOOPraHM3MOB B IPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHxeHepusn», «l'eHHas HHXKXEHEPU».

JlaGopaTopHnas pa6ora «/3yueHre 00beKTOB OHOTEXHOIOTHI.

IIpakTuyeckas padora «IloayueHrne MOJTOYHOKHUCIBIX MPOAYKTOBY.

Ikekypeust «broTexHonorus — BaxkHei1as npou3BOAUTENbHASI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TIPOU3BOJICTBO)».



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpykType NTUYHOCTHBIX Pe3yJbTaTOB OCBOCHHS MPOrPAMMBI IO OHOJIOTUU BBIACIICHBI
CIICAYIOUINE  COCTABJIAIONINE: OCO3HAaHWUE OOYYaIONIMMHUCS  POCCUHCKOW  TIpaKIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIHHOCTH M CaMOOIPEACICHUIO,
Hanuuue momueéayuu K OOy4deHUIO OWOJIOTHH, YyeleHanpasieHHoe passumue BHYTPEHHUX
yOeXKIIEHUI JINYHOCTH Ha OCHOBE KIIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJIUIUN Pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIONIMXCSI PYKOBOJCTBOBATHCS B
cBOer JCATCIIBHOCTHU IIEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMU, MMpUCymuruMu CUCTEMC
Ouonornyeckoro  oOpa3oBaHUs, Haluyue NPABOCO3HAHUA ~ DKOJOTHYECKOHW  KYJIBTYPHI,
CnOCoOHOCMU CMAUMb IEITH U CTPOUTH )KU3HEHHBIC TIJTaHBbI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHHS MPOrPAaMMbI 10 OUOJIOTHH JIOCTUTAIOTCS B €IMHCTBE
y‘-IC6HOI\/JI U BOCIIUTATEILHOU ACATCIIBHOCTU B COOTBCTCTBUH C TPAAULIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBbTYPHBIMU, HCTOPUUCCKUMHU U JYXOBHO-HPABCTBCHHBIMHU LNCHHOCTAMMU, NPUHATBIMA B
oOIIecTBE TpaBWIAMH W HOPMAaMHU MOBEJCHHS M CIIOCOOCTBYIOT IPOLECCaM CaMOIIO3HAHHMS,
CaMOBOCIIUTaHMSI ¥ CAMOPA3BUTHS, PA3BUTHsI BHYTPCHHEH MO3HMIIMU JTMYHOCTH, MMATPUOTU3MA U
YBaXXEHUA K 3aKOHY M IIPaBOIOPSAAKY, YEIOBEKY TpPyZa U CTaplieMy IIOKOJIEHHUIO, B3aHUMHOIO
yBOKEHHUsS, OCEpeKHOTO  OTHOMICHHS K  KyJbTYPHOMY  HAcleIui0 W TPaIulisIM
MHOT'OHAIIMOHAILHOTO Hapoa Poccuiickoit denepariu, mpupoie U OKpyKarolei cpere.

JIMYHOCTHBIE Pe3yJIbTAThl OCBOCHHS YY€OHOTO mpenMeTa «BHoIoTHs» TOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIUXCSl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEH
HOSHIII/I@ﬁ JIUYHOCTHU, CHUCTEMOU HOCHHOCTHBIX OpI/IeHTaHI/II\/JI, MMO3UTUBHBIX BHYTPCHHUX
yOeXKICHHUI, COOTBETCTBYIOLIUX TPAAMIIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuiipeHre XKU3HEHHOTO OIbITa U OMbITa JAEATETbHOCTA B IMPOIIECCe peaan3allid OCHOBHBIX
HaHpaBJ’IeHI/II\/’I BOCIIMTATEILHOU ACATCIIBHOCTH, B TOM YHUCJIC B YaCTH:

1) rpasaIaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMU  OOYydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB U O6$ISaHHOCTeI\/’I, YBa)XCHHUEC 3aKOHAa H
MIPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelIeHrnr yu4eOHbBIX U MTO3HABATENbHBIX 33124, BHIIOTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;

CITOCOOHOCTh  OTPECNSATh COOCTBEHHYIO TIO3MIIMIO TIO OTHOIIEHWIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUThIBAaTh B CBOMX JCWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIOJIEH ¢ pa3HBIMU yOEKICHUSAMHU, KyJIbTYPHBIMU IEHHOCTSMH U COLMATHHBIM
TIOJIOKCHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IMPOLCCCC COBMECTHOI'O BBIITOJHCHUA y‘-Ie6HBIX,
MO3HABATENBHBIX M UCCIEAOBATEIbCKUX 337a4, YBAXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIIOHEHTOB MPH O0CYKACHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO CO/ICPIKAHNUS,

TOTOBHOCTh K T'YMaHHUTAapHOU W BOJIOHTEPCKOU J1€ATEIbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaKTAHCKOW UACHTUYHOCTH, TATPUOTH3MA, YBAKCHHUS K
CBOEMYy HAapoOAy, 4yBCTBa OTBETCTBEHHOCTH Inepex PoauHONM, ropaoctu 3a CBOW Kpai, CBOIO
Ponuny, cBOM A3BIK M KYJIBTYPY, POILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIIEIUIO U TAMATHUKAM IPUPO/IbI, JOCTHKEHUIM
Poccun B Hayke, UCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJIEHUE U pa3BUTHE OMOJIOTHH,
MOHMMAaHUSA 3HAuYeHUs: OWOJOTMM B IO3HAHWU 3aKOHOB NPUPOJBI, B KU3HU YeIOBEKa U
COBPEMEHHOT0 00I11eCTBa;

ujelHas yoe:x IEHHOCTh, TOTOBHOCTH K CIY)KEHHIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HApOAa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIOCOOHOCTH OLICHUBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYyAyIIEero;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOLIEHMUI;

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

FOTOBHOCTh K CaMOBBIP@KEHUIO B Pa3HbIX BUJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KaueCcTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHHUS, (OPMHPOBAHHUA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIAronoJIy4us:

NOHMMaHME U peau3alys 370poBoro U 0e3omacHoro odpasza *HU3HH (3J0pOBOE MUTAHUE,
COOIOZICHHE TUTUEHHUYECKUX TMPaBUJI M HOPM, COAIaHCUPOBAHHBIM PEKUM 3aHSITHA M OTIBIXA,
peryisipHass (u3uYecKas aKTUBHOCTh), OEpeXHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOLIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE IEHHOCTH TIPaBUJ HMHAUBHIYaIbHOTO M KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJCHUS B CUTYyalUsIX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIOACH;

OCO3HAHUE TOCJIEICTBUI M HENMPHUSATUS BPEIHBIX MPUBBIYEK (YMOTPEOJICHHS aIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HaHHE IEHHOCTH MacTepCTBa, TPY10JII00HE;

TOTOBHOCTb K aKTUBHOM AESITETbHOCTH TEXHOJIOIMYECKOM U COIIMalIbHOM HaIllpaBIeHHOCTH,
CIOCOOHOCTH UHUITMUPOBATH, INIAHUPOBATH U CAMOCTOSATEILHO BBITIOIHATH TAKYIO JIEITETLHOCTD;

MHTEpEC K pa3nuyHbiM chepam mpodeccHOHANBbHON AESITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BBIOOp OyAyIIei nmpodeccun U peaan30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa3oBaHHUIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCen
KU3HU,

7) 3KOJI0rN4YeCKOr0 BOCIIMTAHMSA:

HKOJIOTMUYECKH I1eJIecCO00pa3HOe OTHOIICHHE K MPUPOJIEe KaK UCTOUYHUKY JKU3HH Ha 3emIe,
OCHOBE €€ CYyIIIECTBOBAHUS;



MOBBILIICHHE YPOBHS SKOJOTMYECKON KYJIbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MOCTYTIKOB M OLICHKU UX BO3MOXKHBIX TIOCIEACTBUN JJIsl OKPYKAIOIIEH CpeIbl;

OCO3HaHHUE TTI00aTBHOrO XapaKTepa KOJOTHIECKUX POOJIeM U MMyTeH X PEIIeHUs;

CIIOCOOHOCThH UCHOJIB30BaTh MpUOOpETaeMble MpU W3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelIeHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIB30BaHUEM (COOIIOIeHUE
MpaBWJI MOBEICHUS B IMPHUPOJIC, HANPABJICHHBIX HAa COXPAaHEHHE PABHOBECHUS B JKOCHUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTHUBHOE HEIpUATUE JEHCTBHUM, NPUHOCAILIMX BpEN OKPYKAOUIEH NPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE HKOJIOTMYECKUE MOCIEACTBUS MpPeIIPUHUMAEMBbIX
JIEHCTBUM U NIPENOTBPALLATD UX;

HaJU4YMe Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpbl, OIbITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
[IO3HABATEJIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM IPAKTUKE, TOTOBHOCTUM K YYacTHIO B
MPAKTUYECKOM IESITEIbHOCTH IKOJIOTMYECKOW HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKH © OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JAHMAliore KYJbTYp,
CMOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUDPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YNTATEIHCKON KYJIBTYPHI KaK CPEICTBA B3AMMOICHCTBHS
MEXIY JIOJIbMU U ITO3HAHUS MUDA;

MOHMMaHUEe crenupuKu OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
PaAIMOHATILHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpY KArOIIeM
MUpE Kak O €eIUHCTBE MPHUPOABI, YEJIOBEKa U OOIIECTBA, B TMO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U peleHnH Mpo0aeM CoXpaHEHHs MPUPOTHOTO PAaBHOBECHS,;

yOSXKAEHHOCTh B 3HAYUMOCTU OWOJIOTMH AJII COBPEMEHHOW IMBWIM3AIMU: O0ECIIeUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemiaTh pecypcHbI€ MpoOJIeMbl Pa3BUTHSI YEJIOBEYECTBA, MTOUCKA MyTEeH BBIXO/AA U3 TIIOOATBHBIX
HKOJIOTMUYECKUX MPOoOJieM U o0ecTieueHus nepexoa K yCTOWYMBOMY Pa3BUTHIO, PAITUOHATILHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTD B TMOJYYEHUU OMOJIOTHYECKUX 3HAHUM B IEJISX MOBBIMIEHUS OOIIEH
KYJbTYpPbI, €CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KAaK COCTaBHOM 4YacTh (DYHKIIMOHATIBHON
TPaMOTHOCTH o0yuaromuxcs, GopMUPYEMOil MpU N3y4eHUN OHOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOJOB IO3HAHHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJydYaeMble 3HAHUS [UIS aHaiu3a W OOBSICHEHUS SIBICHUU
OKPY’)KaIOIIET0 MHUpa M TMPOUCXOANIUX B HEM HM3MEHEHMM, YMEHHE JeiaTh OOOCHOBAHHBIC
3aKJTIOYEHHUS HA OCHOBE HAy4HBIX (DaKTOB M HMMEIOIIMXCS JaHHBIX C LETbI0 TONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTh CaMOCTOSITEIPHO WCIOJb30BaTh OMOJIOTHMYECKUE 3HAHUS JUISI PEIICHHS
po0JIeM B pealIbHBIX )KH3HEHHBIX CUTYaIHSX;

OCO3HAHUE IIEHHOCTH HAy4YHOM NEATETbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOECKTHYIO U
MCCJIEI0BATENbCKYIO ACSITENbHOCTh UHIUBUAYAJIBHO U B TPYIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0O U CaMOOOPa30BaHMIO, K
AKTHBHOMY TIOJIyYEHUIO HOBBIX 3HAHWK IO OWOJOTHU B COOTBETCTBHHM C >XHU3HEHHBIMU
NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATHI



MertamnpenMeTHbIE pe3yIbTaThl OCBOCHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIE OHATHS, OTPAXKAIOLINE LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crenu(uKy MeToJ0B MO3HAHMsI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIECC, CHCTeMa, HAyYHBIH (DaKkT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, UCCIIe0BaHKEe, HAOII0eHNe, U3MEPEHUE, HKCIEPUMEHT U JIpyTrHe); YHUBEpPCAJIbHBIC
yueOHble JeiicTBUsA (IIO3HABaTeNbHbIE, KOMMYHUKATUBHBIE, PErYJIATUBHBIE), 00ecHeunBaronye
(dopmupoBaHue (YHKIMOHAIBHON I'PAaMOTHOCTH M COLMAJIbHONW KOMIETEHIMH OOy4YaroLIuXcCs;
CIIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHHUBEpCaJbHbIE Yy4YeOHBbIC JEHCTBHS B IIO3HABATEIBHOW U
COLMAJIBHON IIPAKTHUKE.

B pesynprare un3ydeHus OMOJIOTMM Ha YPOBHE CpPEIHEro oOLero oOpa3oBaHUs Y
oOyuaromierocsi OyayT copMupoBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHBIC yUeOHBIC NEHCTBHS,
KOMMYHUKATHBHBIC YHHBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUS, PETYISATUBHBIE YHHBEPCAJIbHBIC
yueOHble IeHCTBUS, COBMECTHAS J1€ATEIbHOCTb.

MeranpeameTHble pe3yabTaTbl OCBOCHMs MPOrpaMMbl CpeJHEro oOImero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NO3HABATEJIbHBIMH A€ CTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE TeHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh U aKTyaJIM3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MCII0JIb30BaTh MPU OCBOEHUH 3HAHUN IPUEMBI JIOTHYECKOTO MBILIUICHUS (aHaIu3a, CHHTE3a,
CpaBHEHMs, Kiaccu(uKauu, OOOOIIEHUs), PaCKpbIBaTb CMBICH OHMOJIOTMYECKUX TOHATUI
(BBLAETATH UX XapaKTepHbIE PU3HAKY, YCTAHABIMBATh CBSA3U C IPYTUMU MOHATHIMH);

ONpEACIATh LEIN AEATEIbHOCTH, 3aJaBas INapaMeTpbl U KPUTEPUM HX JOCTHKCHMS,
COOTHOCHTD PE3YJIbTaThl AEATEIbHOCTHU C MIOCTABICHHBIMU LIENSMU;

HCIIOJIb30BaTh OMOJIOTMYECKHUE MOHSTHUSI JUIsl OObACHEHUs (AKTOB M SIBICHUN >KUBOU
IIPUPOJIBI;

CTPOUTBH JIOTHUECKHUE PACCYkI€HUs (MHIYKTUBHBIE, € TyKTUBHbIE, 10 aHAJIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS] B paCCMAaTPUBAEMBIX SBJIEHUSAX, (OPMYJIUPOBATH BBHIBOABI U
3aKJII0YEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOILLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakkKe MPOTHBOPEUYMH pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALIMOHHBIX UCTOUHUKAX;

pa3pabatbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YYETOM aHaIM3a UMEIOLIUXCSI MaTepUaIbHBIX
Y HEMATEpUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJAMHHUPOBaTh M BBIIOJHATH pabOTy B YCIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATHMBHOE MBIIUICHUE MPH PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIa/IETh HAaBBIKAMM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoodsieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY METOOB
pELIeHUs] MPAKTUYECKUX 3a/a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB IT03HAHUS;



UCIIOJIb30BaTh PAa3jMuYHbIE BHUABI JACSITEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTalni, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYalMsX, B TOM YHUCIE TpU
CO3JIaHUH YYEOHBIX U COIIMATIBHBIX IPOCKTOB;

dbopMupOBaTh HAYYHBIA THI MBIIIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTUEH, KIIFOUEBBIMU
MOHITUSIMA U METOJIaMU;

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHON NEATEIHHOCTH U
KU3HEHHBIX CHUTYaIlHsX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyallM3UpOBaTh 3aJady, BbIABUTaTh
TUIO0TE3Y e€ pelIeHus, HAXOIUTh apryMEHTHI JUIsl J0Ka3aTelIbCTBAa CBOMX YTBEPK/ICHUH, 3a/1aBaTh
napamMeTpsl U KpUTEPUU PEIICHUS;

aHAJM3UPOBAThH MOJyYEHHBIEC B XO/1€ PEIICHUS 3a/1a41 Pe3yJIbTaThl, KPUTHUECKH OIICHUBAThH
UX IOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IIEJICHANIPABICHHBIN IOMCK IMEPEHOCAa CPEACTB M CIIOCOOOB ICHCTBUS B
poQeCCHOHATIBHYIO CPEY;

yMEThb TEPEHOCHTHh 3HAHWS B  T[O3HABATENbHYI0O M  MPAKTUYECKYH oO0iacTu
KU3HEEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIJIBUTATh HOBBIE HWJEH, NpPEIJIaraTh OPUTHHAIBHBIC MOIXOAbI M PEUICHHS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B PA3IMYHBIX MCTOYHUKAX HH(pOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHON JIMTEpaType, OMOIOTHYECKUX CIOBApSIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHbIX, B UHTepHeTre), aHAIM3UPOBaTh HHOOPMALIMIO DPA3IUYHBIX BUIOB U (POpM
MPEJICTaBICHUS], KPUTUUYECKH OIIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIHpOBaTh 3ampOCHl M TMPHUMEHSATh pPazIMYHBIE METOABI TNPH IOWCKE U OTOOpe
Ouosiornuecko MHPpopMaIuu, HeOOXOIUMOI JIJIs1 BHITIOJIHEHHS YUeOHBIX 33]1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpMYy MpEACTaBIEHUS OHOJOTHYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TaOIHIIbI, PUCYHKH U JIPYroe);

UCMOJIb30BaTh HAy4YHBIH S3bIK B KauecTBE CpeACTBa IMpH paboTe ¢ OHOIOrHYecKOM
uHpopMaLrell: TpUMEHATh XUMHUYECKHe, (PU3UYecKre U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmynel, aO0peBUaTypy, HOMEHKIATypy, HCIOJB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPEJICTBA HATIISTHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alIMThl WHGpOpMaNMU, HH(OPMAIIMOHHON
0€30M1aCHOCTH JTMYHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

1) obuenue:

OCYILECTBIISATh KOMMYHHMKAIIMU BO BceX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY 00CYyXJaeMoil TeMbl (YMEHHE 3a/laBaTh BOIPOCHI, BBICKa3bIBAaTh
CYXJICHUS OTHOCHTEJBHO BBIMIONHEHUS TMIpeIUIaraéMoi 3a/Ja4dd, YYHUTHIBATH HWHTEPECH U
COTJIACOBAHHOCTH TIO3UIIUH IPYTHX YYaCTHUKOB JIHAJIOTa W JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpEJICTBA OOLIEHMs, MOHUMATh 3HAUYEHHE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOH(IMKTHBIX CUTyallluid, YMETh CMAT4YaTh KOH(QIUKTHI U
BECTH IEPETOBOPHI;



BJIAJETh PA3JIMYHBIMHU CIIOCOOAMU OOIIEHHS U B3aMMOJAEHCTBHS, IMOHUMATh HAMEPEHUs
JPYTUX JIOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOU BO3PAKECHUS;

pa3sBEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHsA C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

NOHMMATh M HMCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW M MHIMBUIYaTbHONH pabOTHI Ipu
peleHn GMOIOrnYeckoil mpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(GbopM B3aMMOAEHUCTBUS NIPH PELLICHUH yueOHOM 3aauu;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX JCHCTBUH € y4€TOM OOLIMX WHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPIWHUPOBATH
JEUCTBUA 110 €€ TOCTUKEHUIO: COCTABJIATh IIJIaH JEUCTBUM, paCIIPENENsTh POIH ¢ y4ETOM MHEHUN
YYaCTHHUKOB, O0CYKIIaTh PE3yJIbTaThl COBMECTHOM PadOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaHJIbI B OOLIMIA pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpejuiaraTb HOBBIE IIPOEKTHI, OLICHWBATH HAEHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHTYyaLHUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryISTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIIOJIb30BaTh OMOJIOTMYECKNE 3HAHUS JJIs BBIABICHUS NpoOJeM M HUX pelIeHUs B
KU3HEHHBIX U YUEOHBIX CUTYalHsIX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKUX 3HAHUHN LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX
JEHCTBUSIX M IOCTYIKax IO OTHOWICHHIO K >KMBOM IPHUPOAE, CBOEMY 3IJOPOBBIO U 3/10POBBIO
OKPYIKaOIIHNX;

CaMOCTOSITENIbHO OCYILECTBIIATh TMO3HABATENBHYIO JESITEIbHOCTb, BBIABIISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHPOBAaTh COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOM JEATEIBHOCTH U
YKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPeNOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

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

OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMUPOBAHMIO M TPOSIBIICHUIO IIMPOKOM pYIUIIMU B Pa3HbIX 00JIaCTIX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIA U KYJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsSM, BHOCUTb KOPPEKTUBBI B AESITEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pe(IeKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBUIMA
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh MPUEMBI pedIeKCUu
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO peIlICHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;

MPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AEITEIbHOCTH;



3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIHUOKU;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH IPYTOro YeJIOBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS cojepxaHus ydeOHoro mnpeamera «buonorus» Ha
yriIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha o0ecriedeHre MpoPuIbHOTr0 00y4YeHHsT 00yUYarOIUXCs
6uosnornu. OHYM BKIIIOYAOT: crielu(pudecKue st OMOJIOrMU HayyHble 3HAHUS, YMEHHUS U CIIOCOOBI
JEHCTBUI 110 OCBOEHUIO, MHTEPIIPETALIMM U IPE0OPA30BAHUIO 3HAHUM, BUBI JAESITEIBHOCTU IO
MOJYYCHHUIO HOBBIX 3HAHMW M WX MPUMEHEHMIO B PA3IMYHBIX YU4EOHBIX, a TaKKe B pEaIbHBIX
JKU3HEHHBIX cuTyauusx. [IpenMeTHblie pe3ysibTaThl MPEACTABICHBI 110 FOJaM U3yYEHUSI.

[TpenmetHble pe3yabTaThl 0OCBOCHUS YueOHOrO npeamera «buonorus» B 10 knacce 10IKHbI
OTpaXkatTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(OopMHPOBAHNY €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B IO3HAHUU 3aKOHOB IPUPO/IbI M PELIEHUN
po0JeM palMoOHaIbHOIO IPUPOIONIOIb30BaHUS, O BKIIA1€ POCCUMCKUX U 3apyOekHbIX YUEHBIX B
pa3BuTHE OMOJIOTHH;

BJIQJICHUE CHCTEMOIl OMOJIOTMUYECKHX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarollue
Ouosornyeckue TEPMHUHbI U TOHATUSA (KHM3Hb, KJIETKa, OpraHu3M, MeTaboyiu3M, FOMEeocTas,
CaMOpEryJIsiliMs, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTb, H3MEHUYNBOCTb, POCT U Pa3BUTHUE),
ouonornueckue Teopun (kimerounas teopusi T. IlIBanna, M. Illneitnena, P. Bupxosa,
XpoMocoMHasi Teopusi HacieAcTBeHHocTu T. Moprana), yuenus (H. . BaBunoBa — o nieHTpax
MHOIr000pa3usi U MPOUCXOXKIEHHUS KyJIbTYPHBIX pacTeHHil), 3aKOHbI (€AMHOO0Opa3usi MOTOMKOB
NIEPBOTO MOKOJIEHMS], PACIIEIJIEHHUs], YACTOTHI FaMeT, HE3aBUCUMOro HaciaenoBanus . Mennens,
TOMOJIOTUYECKHX PSIJAOB B HaclencTBeHHOW wu3MeHumBocTH H. W. BaBwioBa), TpHHITUTIBI
(KOMIIJIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMH METO/IaMH HAy4YHOT'O MO3HAHMs, UCHOJIb3YyEMBIX B OMOJIOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX 00BEKTOB (OMMCaHUEe, U3MEpeHHe, Ha0Ir01eHUE, SKCIIEPUMEHT);

YMEHHE BbIACIATh CYLIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKapHUOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM uucie OakTepuid, rpuOOB, pacTEeHUH,
JKUBOTHBIX U YE€JIOBEKA, CTPOEHUS OPTaHOB M CUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEJIOBEKA,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3Max PacTEHUN, )KUBOTHBIX U UEJIOBEKA,
OMOJOrMYECKUX POLECCOB: 0OMEHA BellecTB (METa00IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPO(HOIO U TeTepOTPO(YHOT0 TUIIOB MUTAHUSI, POTOCHHTE3a M XEMOCHUHTE3a, MUTO3a, ME03a,
ramMeToreHesa, sMOpHoreHesa, OCTAMOPHOHAIIEHOTO pa3BUTHS, Pa3MHOXEHMS,
UH/IMBUYAIbHOTO DPa3BUTHUSA OpraHu3Ma (OHTOT€HEe3a), B3aWMOJICHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOI'0 0TOOpa;

YMEHHE YCTAHABJIMBATh B3aUMOCBS3M MEXAYy OpPraHOMJAAMU KIETKH M UX (PYHKIHIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M UX (QYHKLUUAMHU, MKy OpraHaMH U CUCTEMaMU OPTaHOB Y
pacTeHHi, >KMBOTHBIX M 4eJOBEKa M MX (YHKIMAMH, MEXIY CHUCTEMaMH OpPraHOB M UX
GYHKIUSAMHU, MEXKIY dTanmaMu OOMEHa BEIIeCTB, dTalaMH KJIETOYHOTO LMKIA U >KM3HEHHBIX
IUKJIOB OPraHu3MOB, JTallaMd AMOpPUOHAILHOTO pA3BUTHUS, T€HOTUIOM U (DEHOTHUIIOM,
¢deHoTHnom u (hakropamMu cpebl OOUTAHHUS;



YMEHHUE BBIIBIISATh OTIUYUTEIBHBIC NMPU3HAKH JKUBBIX CHCTEM, B TOM YHUCIIE PACTCHHIA,
JKUBOTHBIX U YEIIOBEKA;

YMEHHE UCTOIB30BaTh COOTBETCTBYIONIUE apTyMEHTHI, OMOJIOTHIECKYIO TEPMHHOIOTHIO U
CHUMBOJIMKY JJIS JIOKA3aTeNIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATUYCCKHUX TPYIII;

YMEHHUE pemaTh OMOJIOTUYECKUE 3a]1a4H, BBISIBIATH IIPHUYUHHO-CIICACTBEHHBIE CBS3H MEKIY
UCCJICTyeMbIMU OMOJIOTUYECKUMH TPOLIECCAMU U SIBJICHHUSIMH, JI€TaTh BBIBOJBI U MPOTHO3BI HA
OCHOBaHUH TIOJyYEHHBIX PE3YJIHTATOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE M TPAKTUYECKHE PaldOThI, COONIONATh TMpaBWiIa TPU
paboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, MPOBEPATH HUX JKCIHEPUMEHTAIBHBIMU CPEACTBAMH,
dbopMyIHpys LIeTh UCCIISA0BaHMS, aHATM3UPOBATH MMOJIYYCHHBIE PE3YJIbTAThI U JIEJIaTh BBIBO/IBI,

YMEHHE y4YacTBOBaTh B Y4E€OHO-HMCCIEIOBATEIbCKONW paboTe 1Mo OHMOJIOTHH, 3KOJOTHU U
MEIUIMHE, MPOBOJAMMONM Ha 0a3e NIKOJBHBIX HAYYHBIX OOMIECTB, W MyOJIMYHO MPEICTABISATH
MOJTy9YEHHBIC PE3yJIbTATHI HA YYCHUYCCKUX KOH(PEPEHIINSX;

YMEHHE OIICHUBATH STHYCCKHUE aCTICKThI COBPEMEHHBIX UCCIICOBAHUN B 00J1aCTH OMOJIOTHI
U MEIUIMHBI (KJIOHUPOBAHHE, MCKYCCTBCHHOE OILIOJOTBOPEHHUE, HAIPAaBJICHHOE H3MCHCHHUE
TreHOMa U CO3JIJaHKE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHATBHON ACITEIbHOCTH B
obnactu OMOJIOTHH, MEIUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH, CEITBCKOTO X03s1CTBA, MTUIICBON
IPOMBIIIICHHOCTH, YIITYOJISATh TO3HABATEIbHBII HHTEPEC, HAITPABIICHHBII HA 0CO3HAHHBII BEIOOD
COOTBETCTBYIOIIEH MPOPECCHU U TIPOJIOIDKCHHE OMOJIOTHYECKOTr0 00pa30BaHUs B OPraHU3aIHIX
cpeaHero npogeCCHOHAIBLHOTO U BBICIIETO 00pa30BaHHUS.



TEMATHYECKOE IINTAHUPOBAHHUE. 10 KJIACC

HanmeHoBaHue KosmuecTBo yacoB
Ne duekTpoHHbIE (LM (pPOBbHIE)
pa3jiejioB U TeEM Konrtposbusie  IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
NMPOrpaMmblI padoTsI padoThbI
resh.edu.ru/subject/5/10/
buosnorusa kak
1 HavKa 1 bubnunoreka LIOK
4 https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/
JKuBble cucTemsl
2 R — 2 bubmuorexa [JOK
Y https://m.edso00.ru/7f41c292
https://resh.edu.ru/subject/5/10/
3 buonorus kieTku 2 0.5 bubnuoreka [{OK
https://m.edsoo.ru/7f41c292
Xumuueckas resh.edu.ru/subject/5/10/
4 OpraHu3aIus 10 1 bubmmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/
Crpoenue u
5 T — 8 2 bubnuoreka [{OK
yHIH https://m.edsoo.ru/7f41c292
OOMeH BelIecTB U resh.edu.ru/subject/5/10/
6 MIpEeBpaICHIE 9 1 bubmmoreka [JOK
DHEPIUH B KIETKE https://m.edso0o.ru/7f41c292
Hacnencrsennas resh.edu.ru/subject/5/10/
7 uH(popMalus u 9 05 bubmmnoreka HOK
peaym3anys e¢ B ' https://m.eds00.ru/7f41¢c292
KIIETKE
. resh.edu.ru/subject/5/10/
Ku3HeHHEBIN UK
8 S 6 1 bubmuoreka [IOK
https://m.edso00.ru/7f41c292
Ctpoenue u resh.edu.ru/subject/5/10/
9 byHKIMHA 17 15 bubmuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
PaszmHOXeHME U resh.edu.ru/subject/5/10/
10 pa3BUTHE 8 1.5 bubmuorexa [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
I'enernka — Hayka resh.edu.ru/subject/5/10/
11 0 2 0.5 bubmuoreka [IOK

HaCICACTBCHHOCTHU

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

U U3MCHYUBOCTH

Opra’Hu3MoB
resh.edu.ru/subject/5/10/
3aKOHOMEPHOCTH
12 HACTeCTBCHHOCTI 10 1 bubnunorexa LIOK
A https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/
3aKOHOMEPHOCTH
13 MCHHBOCTI 6 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
resh.edu.ru/subject/5/10/
I'eneruka
14 derToBeKa 3 0.5 bubnuorexa [JOK
https://m.edsoo.ru/7f41¢292
resh.edu.ru/subject/5/10/
Cenexkuust
15 OPLAHIEMOB 4 1 bu6nmoreka [IOK
p https://m.edsoo.ru/7f41¢292
buorexHonorus u resh.edu.ru/subject/5/10/
16 CHHTETHYECKAs 4 bubnuorexa [JOK
Oouosiorus https://m.edso0.ru/7f41¢c292
17 PesepBHOE Bpems 1
OO611ee KOJIMYECTBO 102 13

4acoB M0 Mporpamme



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
buonorus, 10 kmacc/ Beicorkas JI.B., JIpviuig I'.M., PyBunckunii A.O. u apyrue;
nox peaakuuei [llymuoro B.K., Jpmvimna .M., AkuuoHepHoe oOecTBo
«3narensctBO «lIpocBemenne»

[Taceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap. /Tlox pex. [laceunuka
B.B.//buonorusi. bazoBslii ypoBeHb

METOANYECKHUE MATEPHAJIBI J1JISA YYUTEJISA

®omuna T. T. buonorusa. Meroguueckue pekomenaanuu. 10—11 kiaaccsl.
YraybneHnusiii ypoBeHsb - M., «IIpocBenieHuey

Hemvmun .M., Cabmmnaa O.B., Beiconkas JI.B., bopoaun I1.M. bruomorus.
[Tpaktuky™m. 10-11 xmaccesl - M., AO «M3narensctBo «IIpocBemenue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

1.5Knacc https://www.yaklass.

2. ®okcdopn https://foxford.ru

3. Pemry BIIP https://vpr.sdamgia.ru/

4. Nuadoypox Buaeo infourok.ru https://iu.ru/video-lessons?klass

5. PDOUI https://resh.edu.ru/

6. https://interneturok.ru/lesson/biology/

7. https://edsoo.ru/



IHoypouHoe miiaHupoBaHue

Ne KouunyecTBO 4acoB JaTa DJIeKTPOHHBbIe HU(POoBbIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer KonTpoabHbl IIpakTHyecku H3Yy4YEHH Pecypcehl
I 0 e padoThbI e padoThbI A
buonorus xax bu6nuoreka [JOK
KOMIUICKCHAs HayKa U https://m.eds00.ru/863e6122 https://m.edso0.ru/863e632a
1 KakK 4acThb 1 https://resh.edu.ru/subject/lesson/3827/main/118944/
COBPEMEHHOTO
oOmecTBa
JKuBbI€ CHCTEMBI U UX bubmiorexa LIOK
2 cBOMCTRA 1 https://m.eds00.ru/863e6564
https://infourok.ru/videouroki/12
YpoBHeBas
3 OpTaHH3AIUS JKUBBIX 1
CUCTEM
Hcropust OTKpBITUS U https://resh.edu.ru/subject/lesson/5383/start/153371/
4 U3YYCHUS KIICTKH. 1 bubanorexa LHOK https://m.edsoo.ru/863e6e88
Knerounas teopus
Metonabl bu6mmoreka LIOK https://m.edsoo.ru/863e6122
MOJIEKYJIAPHOU U https://content.edsoo.ru/lab/item/75/
KJIETOYHOU OMOJIOTHH.
[IpakTuyeckas padora
«3yueHne MeTo10B
5 KJICTOYHOU OMOJIOTHU 1 0.5
(xpomatorpadus,
anexTpodopes,
nuddepeHnrantbHoe
neHTpudyrupoBaHue,
TILP)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://m.edsoo.ru/863e6564
https://infourok.ru/videouroki/12
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6122
https://content.edsoo.ru/lab/item/75/

XMMHYECKUHN COCTaAB

bubmuoreka I{OK https://m.edsoo.ru/863e674e

6
KJIETKHU
MHuHepasbHbIe bubmmoteka LIOK https://m.edsoo.ru/863e674e
7 BEIIECTBA KIETKH, HX https://resh.edu.ru/subject/lesson/5397/start/270098/
Ouosoruyeckas poiib
Opranuueckue bubmmoteka [JOK
BEIIECTBA KIIETKU — https://m.edsoo0.ru/863e6b72
Oenku. JlaGoparopHas https://content.edsoo.ru/lab/item/72/
8 pabora 05
«OOHapyxeHue
OCJIKOB C IIOMOIILBIO
KayeCTBCHHBIX
peakiuin»
CBolicTBa, https://resh.edu.ru/subject/lesson/3840/main/163100/
9 KJaccu(uKanus u
¢byHKIMN O€IKOB
https://infourok.ru/videouroki/31
Oprannueckue
10 BEII[ECTBA KIIETKH — bubmorexa HOK
https://m.eds00.ru/863e6870
YITICBOMBL https://content.edsoo.ru/lab/item/23/
Oprammaecxue https://infourok.ru/videouroki/32
11 BEIIECTBA KIECTKHN — bubmorexa [TOK
https://m.eds00.ru/863e6870
TR https://content.edsoo.ru/lab/item/23/
Hyxiiennosslie bubmuoreka [JOK
kucinotsl. [JHK u https://m.eds00.ru/863e6d5c
12 PHK. JIaGoparopHas 05 https://content.edsoo.ru/lab/item/70/
pabota '
«Hccnenosanue

HYKJICMHOBBIX KHUCJIIOT,



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://content.edsoo.ru/lab/item/72/
https://resh.edu.ru/subject/lesson/3840/main/163100/
https://infourok.ru/videouroki/31
https://m.edsoo.ru/863e6870
https://infourok.ru/videouroki/32
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://content.edsoo.ru/lab/item/70/

BBIJACIICHHBIX M3
KJICTOK pa3JIMYHBIX
OpPraHnu3mMoB»

13

Crpoenue u GyHKIUU
AT®. lpyrue
Hykieosuarpudocdar
bl (HTD)

https://www.youtube.com/watch?v=eYQccBgVLvU&t=4s

14

CexBeHUpOBaHUE
JIHK. Metobl
TCHOMHKH,
TPaHCKPUIITOMHKH,
IPOTEOMHUKHU

https://www.youtube.com/watch?v=7f5n96Em6UI&t=26
s

15

16

17

18

Meroas! CTpYKTYypHOH
Ounonoruun

Twure! KeToK.
IIpokapuornueckas
KJIETKA

Crpoenue
3YKapUOTHYECKOU
kieTku. [IpakTaeckas
pabota «M3yuenue
CBOWCTB KJIETOYHOMH
MeMOpaHbD»

[ToBepxHOCTHBII
anmnapar KJIETKU

https://biomolecula.ru/articles/metody-v-kartinkakh-

strukturnaia-biologiia

https://resh.edu.ru/subject/lesson/3847/main/8620/

bu6nuoreka [IOK
https://m.edsoo.ru/863e6ff0 https://m.edso0.ru/863e716¢

0.5

19

OnxnomeMOpaHHbBIE
OpPTaHOUIBI KJICTKH.
[IpakTuyeckas pabora
«/3yueHue NBIKEHUS
LUTOIIIa3MEBI B

https://resh.edu.ru/subject/lesson/3847/start/8616/

0.5



https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s
https://www.youtube.com/watch?v=7f5n96Em6UI&t=26s
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://biomolecula.ru/articles/metody-v-kartinkakh-strukturnaia-biologiia
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://resh.edu.ru/subject/lesson/3847/start/8616/

PACTUTCIIbHBIX
KIJIICTKax>»

20

21

22

23

24

ITomyaBTOHOMHBIE
OpraHOU/IbI KJIETKH:
MUTOXOHJIPHH,
MJIaCTHU/IBI.
JlaGopaTopHnas pabota
«Hccnenosanue
1a3MOJIU3a U
JETUIa3MOJIn3a B
PaCTHTEIBHBIX
KJIETKaX)»

HememOpanusie
OPTraHOU/IbI KJIETKU

Crpoenue u GyHKIUU
aapa

CpaBHuTtenbHas
XapaKTepUCTHKA
KJIETOK DYKapHOT.
JlaGoparopHas paboTa
«3y4yenue crpoeHus
KJIETOK Pa3ITUIHBIX
OpPIraHU3MOBY

AccuMunanus u
IUCCUMUIALINSA — JIBE
CTOPOHBI
MeTabonu3Ma. Tuiel
oOMeHa BEIECTB.
JlaGopaTtopHnast pabota

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/main/8620/
bu6nmoreka [IOK
https://content.edsoo.ru/lab/item/2/

0.5

https://resh.edu.ru/subject/lesson/5383/start/153371/

https://resh.edu.ru/subject/lesson/3847/start/8616/
https://resh.edu.ru/subject/lesson/3847/main/8620/

https://infourok.ru/videouroki/5
bu6nuoreka [IOK
https://content.edsoo.ru/lab/item/19/

0.5

bu6nunorexa LIOK
https://m.eds00.ru/863e766¢
https://content.edsoo.ru/lab/item/65/



https://resh.edu.ru/subject/lesson/3847/start/8616/
https://content.edsoo.ru/lab/item/2/
https://resh.edu.ru/subject/lesson/5383/start/153371/
https://resh.edu.ru/subject/lesson/3847/start/8616/
https://infourok.ru/videouroki/5
https://content.edsoo.ru/lab/item/19/
https://m.edsoo.ru/863e766c
https://content.edsoo.ru/lab/item/65/

«3yyenune
KaTaJIuTUYECKOMN
AKTUBHOCTH
dbepmeHTOB (Ha
npUMepe aMHIIasbl WK

KaTasasbl)»
DepMeHTaTUBHBIN bubmuorexa [JOK
XapakTep peakiuii https://content.edsoo.ru/lab/item/65/
KJIETOYHOTO
MeTabor3ma.
JlaGopaTtopHnast pabota
25 «M3y4yenne 0.5
(hepMEHTaTUBHOTO
pacuierieHus
MEepOKCHIa BOIOPOaa
B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKaX»
26 benku-akTuBaTOpHI U
OCNIKU-UHTHOUTOPBI
97 ABTOTpO(DHBIN THI bubmuoreka [JOK
oOMeHa BENIECTB https://m.edso0.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/
bubmuotexa [JOK
28 Porocnites https://m.edsog ru/863e7c98
https://content.edsoo.ru/lab/item/1/
XEMOCHUHTES.
JlaGoparopHas paboTa bubmuoreka [JOK
29 «CpaBHeHMe 05 https://m.eds00.ru/863e7c98
MIPOLIECCOB

dboTocuHTE3a U
XEMOCHHTE32)



https://content.edsoo.ru/lab/item/65/
https://m.edsoo.ru/863e7c98
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7c98
https://content.edsoo.ru/lab/item/1/
https://m.edsoo.ru/863e7c98

AnaspoOHbIe
opranu3mbl. Busisr

Bbubnuoreka LIOK
https://content.edsoo.ru/lab/item/17/

Opo>KeHHUs. https://content.edsoo.ru/lab/item/18/
30 JlaGopaTtopHnas pabota
«CpaBHeHue
MPOLIECCOB OPOKEHUS
U JBIXaHUSD»
AspoOHbIe https://resh.edu.ru/subject/lesson/3917/main/46781/
31 OpraHU3Mbl. JTarnbl bubnuotexa [HOK
SHEPreTHYECKOTrO https://m.edsoo.ru/863e7aae
oOMeHa
OHeprus
MeMOpaHHOTO
39 rpagueHTa MPOTOHOB.
Cunre3 AT®: pabota
npotoHHoN ATO-
CHUHTa3bI
33 Peakuuu marpuyHoro bu6nuoreka [IOK
CUHTE3a https://m.eds00.ru/863e796e
Tpanckpunuus — bubnmnorexka [HOK
34 MaTPUYHBIA CHHTE3 https://m.eds00.ru/863e796e
PHK
35 Tpaucnsmus u eé bubnmnorexka HOK
JTallbl https://m.eds00.ru/863e796e
KonupoBanue https://resh.edu.ru/subject/lesson/5352/main/295784/
36 aMUHOKHCIIOT. Posb

pubocoMm B
OnocuHTe3e OeKa



https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/18/
https://resh.edu.ru/subject/lesson/3917/main/46781/
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

37

Opranu3zanus resoma
y MIPOKAPHOT U
9yKapuoT

https://resh.edu.ru/subject/lesson/5352/main/295784/

38

MonexynspHsle
MEXaHU3MbI
IKCIIPECCUU T€HOB Y
9yKapuoT

39

Bupycsr —
BHEKJIETOUHBIC ()OPMBI
JKU3HHU U O0JIUTaTHBIE
Hapa3uTHL.
ITpakTnyeckas pabora
«Co3znianue Mozienu
BUpYCa»

0.5

40

BupycHsie
3a0oseBaHus
YEJI0BEKA, )KUBOTHBIX,
pacTeHun

41

Hanorexnomornu B
OHMOJIOTHU U MEIULINHE

42

43

JKu3HeHHBIN UK
KJIETKHU

MartpuuHslii CHHTE3

JTHK

https://resh.edu.ru/subject/lesson/3927/main/105899/
bubmmoteka [IOK
https://m.edsoo.ru/863e7dc4

44

XpOMOCOMBI.
JlaGopaTtopHnast pabota
«3yyenune xpomocom
Ha FOTOBBIX
MHUKpOIpenapaTax»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/863e7dc4
https://content.edsoo.ru/lab/item/71/



https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://content.edsoo.ru/lab/item/71/

45

JleneHue KIeTKu —
MHTO3

https://resh.edu.ru/subject/lesson/3927/main/105899/

46

47

Turibl KJIETOK.
Kapuokunes u
IUTOKUHE3.
JlaboparopHas pabota
«Habnronenne Mutosa
B KJIETKaX KOHYMKA
KOpeIlKa Jyka (Ha
TOTOBBIX
MUKpOIIpenaparax)»
Perynsauus
JKU3HEHHOTO IIMKJIa
KJIETOK

0.5

bubnunoteka LIOK
https://content.edsoo.ru/lab/item/68/

48

OpranusMm Kak euHoe
1enoe

49

TkaHu pacTeHHH.
JlaGopaTtopHnast pabota
«M3yuenne TkaHen
pacTeHuin»

0.5

50

TkaHU )KUBOTHBIX U
YeNoBeKa.
JlaGopaTtopHnast pabota
«3yuenne TkaHen
YKUBOTHBIX)»

0.5

Bubnumoteka LLOK
https://content.edsoo.ru/lab/item/24/

51

Opraunsl. Cuctembl
OpraHoB.
JlaGopaTtopHnast pabota
«3y4yenue opratos
IIBETKOBOTO
pacTeHus»

0.5

Bubnmoteka LLOK
https://content.edsoo.ru/lab/item/15/



https://resh.edu.ru/subject/lesson/3927/main/105899/
https://content.edsoo.ru/lab/item/68/
https://content.edsoo.ru/lab/item/24/
https://content.edsoo.ru/lab/item/15/

Bubnnoteka LLOK

52 Onopa rexa https://content.edsoo.ru/lab/item/22/
OpraHU3MOB
53 JIBmkeHue
OpPTaHU3MOB
54 [Tutanue opraHu3MoB
IIutanue
MTO3BOHOYHBIX
55 JKUBOTHBIX.
[InmeBapurensHas
CUCTEMa YeJIOBeKa
56 JlpIxanue opraHu3MoB
JIpIxaHue
57 MO3BOHOYHBIX
JKUBOTHBIX U YEIIOBEKa
58 TpancnopT BemecTB y
OpPTaHU3MOB
KpoBenocHas cucrema Bubnnoteka LLOK
59 MMO3BOHOYHBIX https://content.edsoo.ru/lab/item/25/
YKUBOTHBIX M YEJIOBEKA
60 Beinenenue y
OpTaHU3MOB
61 3amuTa y OpraHu3MoB
62 NMMmyHHas cucrema
YeoBeKa
Paznpaxumocts u
63 peryssauus y
OpTaHU3MOB
64 I'ymopasibHas

perynsuus u



https://content.edsoo.ru/lab/item/22/
https://content.edsoo.ru/lab/item/25/

SHAOKpHUHHAsA CUCTCMa
JKHBOTHBIX U YCJIOBCKA

DopMBI PA3MHOKEHUS

https://resh.edu.ru/subject/lesson/5359/main/271003/

65 bubnuorexa [JOK

OPTatismon https://m.eds00.ru/363e81b6 https://m.eds0o.ru/863e831e
66 ITonoBoe

Pa3MHOXKEHHUE

https://resh.edu.ru/subject/lesson/3927/main/105899/
67 Meiio3 bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a

I'ameTorenes. bubmuorexa [JOK

O6pazoBanue u https://m.edsoo.ru/863e81b6

pa3BUTHE TIOIOBBIX https://content.edsoo.ru/lab/item/73/

KJIETOK.
68 JlaboparopHas paboTa 0.5

«3y4yenue crpoeHus

MOJIOBBIX KJIETOK Ha

TOTOBBIX

MUKpOTIpenaparax»

NunuBuayansHoe bubmmoteka [IOK
69 pa3sBUTHE OPraHU3MOB https://m.eds00.ru/863e8436

— OHTOTEHE3

3akmajKa OpraHoB U https://resh.edu.ru/subject/lesson/5630/main/132924/
70 TKaHen u3

3apOIBIIIEBBIX

JIUCTKOB

Poct u pazsutne https://resh.edu.ru/subject/lesson/5385/main/119868/

JKUBOTHBIX.
71 JlaboparopHas paboTa 0.5

«BrIsgBIICHHE

IMPU3HAKOB CXOACTBA



https://resh.edu.ru/subject/lesson/5359/main/271003/
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://resh.edu.ru/subject/lesson/3927/main/105899/
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://content.edsoo.ru/lab/item/73/
https://m.edsoo.ru/863e8436

3apoblleh
MTO3BOHOYHBIX
JKUBOTHBIX»

72

PazmHoxenue u
pa3BUTHE PACTCHUM.
JlaboparopHas pabota
«CTtpoeHue OpraHoB
Pa3MHOKEHUS
BBICIIMX PACTECHUN»

0.5

73

Hcropus ctaHOBIEHUS
Y Pa3BUTHS TEHETUKHU
KaK HayKu

https://resh.edu.ru/subject/lesson/5386/main/74574/
bubmuorexa [JOK
https://m.edso0.ru/863e86f2

74

OCHOBHBIC TTOHSATHS U
CUMBOJIbI TEHETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna xax
00BEKT TeHETUYECKUX
HCCIIEIOBAHUI»

0.5

https://resh.edu.ru/subject/lesson/5386/main/74574/

75

3aKOHOMEPHOCTH
HaCJIeTOBAHMS
MIPU3HAKOB.
Monorubpuanoe
CKpel1BaHHE.
[IpakTuyeckas padora
"N3yuyenue
pe3ynbTaToB
MOHOTHOPHIHOTO
CKpEIIUBAHUS Y
Jpo30¢uiIh"

0.5

https://resh.edu.ru/subject/lesson/5386/main/74574/

bu6nuoreka [IOK
https://m.eds00.ru/863e8878

76

[{utomornyeckue
OCHOBBI

bu6mmoreka [IOK
https://content.edsoo.ru/lab/item/74/



https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e86f2
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://resh.edu.ru/subject/lesson/5386/main/74574/
https://m.edsoo.ru/863e8878
https://content.edsoo.ru/lab/item/74/

MOHOTUOPHUIHOTO
CKpEIIBaHUS

7

AHanuzupyroliee
CKpeLIUBaHUE.
Henosnoe
AOMUHHPOBAHUC

78

Jurubpunnoe
CKpeIBaHHE.
[IpakTuyeckas pabora
«3yuenune
pe3yIbTaToOB
JTUTHOPUTHOTO
CKPCIUBAHHS Y
JPO30(UITBDY

0.5

https://resh.edu.ru/subject/lesson/4725/main/107951/
bubnunoteka LIOK
https://m.edso0.ru/863e89a4

79

LuTonornueckue
OCHOBBI
JUTUOPUIHOTO
CKpEeLBaHUS

80

CreruieHHOe
HACJIEIOBAHUE
MPU3HAKOB

bubmmoteka [IOK
https://m.edso0.ru/863e8c60

81

82

XpOMOCOMHasI TEOPUS
HACJIEICTBEHHOCTH

I'eHeTnka nmona

https://resh.edu.ru/subject/lesson/4755/main/118832/

https://resh.edu.ru/subject/lesson/4755/main/118832/
bubmmoreka [IOK
https://m.edso00.ru/863e8c60

83

I'enorum kak
[EJIOCTHAs cUcTEMA

84

['eHeTnueckuit
KOHTPOJIb Pa3BUTHUS



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://resh.edu.ru/subject/lesson/4755/main/118832/
https://m.edsoo.ru/863e8c60

pacTeHui, KUBOTHBIX
U 4eJIoBeKa

85

86

87

MN3MeHuuBoCTE
MPU3HAKOB. Buibl
U3MEHYHUBOCTH

MoaudukanroHHas
W3MEHYUBOCTH

Bapuaunonsslii psia u
BapUallMOHHAsA
KpuBasl.
JlaGopaTopHnas pabota
«HccnenoBanue
3aKOHOMEPHOCTEN

MO TU(DUKAITHOHHOM
U3MEHYUBOCTH.
[TocTpoenue
BapHallMOHHOIO psaa
Y BapuallMOHHOU
KpHUBOW»

0.5

https://resh.edu.ru/subject/lesson/5387/main/17439/
bu6nuoteka LIOK

https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://content.edsoo.ru/lab/item/77/

88

T'enoTunmaeckas
M3MEHYNBOCTD.
KomMOunnaTtuBHas
W3MEHYUBOCTD

https://resh.edu.ru/subject/lesson/5387/main/17439/
bu6nuoreka [IOK
https://m.edso0.ru/863e8efe

89

MyTtannonHas
WU3MEHYUBOCTb.
[TpakTnueckas pabora
«MyTanuu y
npo30¢guisl (Ha
TOTOBBIX
MUKpOIIpenaparax)»

0.5

https://resh.edu.ru/subject/lesson/5387/main/17439/



https://resh.edu.ru/subject/lesson/5387/main/17439/
https://m.edsoo.ru/863e8efe
https://content.edsoo.ru/lab/item/77/
https://resh.edu.ru/subject/lesson/5387/main/17439/
https://m.edsoo.ru/863e8efe
https://resh.edu.ru/subject/lesson/5387/main/17439/

90

91

92

93

3aKOHOMEPHOCTH
MYTaIMOHHOTO
mpoiiecca.
OnUreHeTnKa 1
SMUTEHOMHKA

I'eneTnka yeroBeka.
[IpakTrueckas padota
«CocraBneHue u
aHaJIn3 POJIOCIOBHOM»

MeTtonsl
MEIULIMHCKOMN
T€HETUKHU

3HaueHHuE
MeIUIIMHCKOMN
TeHETUKHU B
MpEeAOTBPALIEHUH U
JIEYEHU U
T€HETHYECKUX
3a00J1eBaHMI
YyeJioBeKa

https://resh.edu.ru/subject/lesson/3653/main/47183/

https://infourok.ru/videouroki/28

0.5
bu6mmoreka [IOK
https://m.edso0.ru/863e8d78
https://content.edsoo.ru/lab/item/74/

https://infourok.ru/videouroki/28

https://infourok.ru/videouroki/28

94

OCHOBHBIC TIOHSATHS
CEJIEeKIINH.
JlaGopaTtopHnast pabota
«3y4yenue copToB
KYJIbTYPHBIX PACTCHHMA
¥ TIOPO/JT TOMAITHUX
YKUBOTHBIX)»

bu6mmoreka [IOK
https://m.edsoo0.ru/863e9214
https://content.edsoo.ru/lab/item/76/

0.5



https://resh.edu.ru/subject/lesson/3653/main/47183/
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e8d78
https://infourok.ru/videouroki/28
https://infourok.ru/videouroki/28
https://m.edsoo.ru/863e9214
https://content.edsoo.ru/lab/item/76/

MeTtonp1 https://resh.edu.ru/subject/lesson/3861/main/106016/
CENEKI[MOHHOMN bu6nmoteka [IOK
95 padoTEL 05 https://m.edso0.ru/863e9214
JlaGoparopHas pabora ' https://content.edsoo.ru/lab/item/76/
«3yueHune MeTo10B
CEJIEKI[MU PACTCHUII»
Joctmxenus bu6nmoreka [IOK
CEJIEKI[MU PACTCHHUI 1 https://content.edsoo.ru/lab/item/76/
96 JKUBOTHBIX.
[IpakTrueckas pabota
«ITpuBHBKa pacTeHu»
Coxpanenue,
U3y4YeHUe U
97 HCIIOJIb30BAHHE
TeHETUUCCKHUX
pecypcoB
buoTtexnonorusa xak https://resh.edu.ru/subject/lesson/3861/main/106016/
HayKa U OTpacilb bubnmnorexka [JOK
08 MIPOM3BOJICTBA. 0.5 https://m.edso0.ru/863e9336
IIpakTHueckas paboTa ' https://content.edsoo.ru/lab/item/76/
«3yyenune o0BbEKTOB
OMOTEXHOJIOTHH
OcHOBHBIE https://www.youtube.com/watch?v=3laY24fUtWU&t=39
99 HarpaBJIeHUs s
CUHTETUYECKOU
omonoruu
100 XpoOMOCOMHas 1 https://yandex.ru/video/preview/621148661768441444
Te€HHAasl UHKEHEPUs 6
101 MenunuHcKe https://www.youtube.com/watch?v=SbsT52WL7gs&t=11

OMOTEXHOJIOTUH

8s



https://resh.edu.ru/subject/lesson/3861/main/106016/
https://m.edsoo.ru/863e9214
https://content.edsoo.ru/lab/item/76/
https://content.edsoo.ru/lab/item/76/
https://resh.edu.ru/subject/lesson/3861/main/106016/
https://m.edsoo.ru/863e9336
https://content.edsoo.ru/lab/item/76/

PesepBHBI YypOK.
[ToBTOpEHME,

102 0000111eHHE,
cucTeMaTu3anus

3HAHUI

OO011e€e KOJINYECTBO YacoB I10
porpamMmme

102

13.5




