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MNOACHUTEJIbHAS 3AIINCKA

[Iporpamma mo yuebHOMy mpenmery «buonorus» (mamee - OMOJIOTHSI) HAa ypOBHE CpeqHEro oOmiero obpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 ob6pazoBanuu B Poccuiickoit @enepanmny, ®I'OC COO, Konnenmuu npenogaBaHus y4eOHOTO
npeamera «bronorus» U OCHOBHBIX MOJIOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHHUS.

Yueonniii npeamer «buosorus» yriyonéaHoro ypoBHs u3ydeHus (10—11 kiaccel) SBISIETCS OJMHMM W3 KOMIIOHEHTOB IPEAMETHOM 00JacTH
«EcrecTBenHO-HayuHbie mpeameTb». CornacHo mnonoxeHusMm @I'OC COO mpodunbHbie y4eOHBIC MPEAMETHI, H3ydyaeMble Ha YIIIyOJEHHOM YpOBHE,
ABIIAIOTCA criocoOoM nuddepenmanuu o0ydeHUs: Ha YpPOBHE CpelHero oomiero oOpa3oBaHUS M NpU3BaHbl 00ECIEUUTHh MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPETHUM OOIIUM, CPETHUM NMPO(HECCHOHATBFHBIM U BBICIIMM 00pa3oBaHUEM. B TO ke BpeMsi KakIblii U3 3THX YY€OHBIX IMPEIMETOB
JOJKeH OBITh OPUEHTUPOBAH Ha MPUOPUTETHOE pelieHre 00pa30oBaTeNbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIINX 3a/1ad, CBA3aHHBIX ¢ MpodopueHTaluen
oOyyaroluxcsi U CTUMYJIMPOBAaHMEM HHTEpeca K KOHKPETHOM 00JacTM HayyHOro 3HAHUS, CBSI3aHHOTO € OWOJIOrMed, MEIULUHOM, 3KOJOTrHeM,
MICUXOJIOTHEH, CIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma mo y4eOHOMYy mpenmery "buomorwms" maér mpepcraBieHHE O IENH W 3aJadax H3y4deHHs] ydeOHoro mpenmera «buonorus» Ha
yrayOn€HHOM ypOBHE, OMpenersieT o0s3aTenbHOe (MHBAapUAHTHOE) MPEIMETHOE COJAEp)KaHHE, €ro CTPYKTYpPHpOBaHHE IO pa3feliaM U Temawm,
pacmpeelieHue Mo KjaccaM, PEKOMEHIYET IOCIIeI0BaTeIbHOCTh M3Y4YEHUs y4EeOHOro Marepuajga ¢ Y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTMKU Y4eOHOTro mpoiiecca, BO3pacTHRIX 0coOeHHOoCTel oOyuaromuxcs. B mporpaMMe mo 6Moi0THN peann30oBaH MPUHIIMIT TPEEMCTBEHHOCTH C
U3y4YeHHEeM OMOJIOTMH Ha YpOBHE OCHOBHOIO oOIIero oOpa3oBaHus, Oiarojaps 4emy MpOCMaTpUBAETCSl HAlpPaBICHHOCTh Ha IMOCIEAYIOIIee pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHNE €CTECTBEHHO-HAyYHOI'O MUPOBO33PEHUS, SKOJIOTHUECKOTO MBIIIICHHS, MPEICTaBIEHUH 0
310pOBOM 00pa3e JKHW3HM, Ha BOCIHUTaHUE OEpPEKHOr0 OTHOIICHHS K OKpY’Karouleil mpupogHol cpenae. B mporpamme mo OHOJOTHMU TakKe MOKa3aHbI
BO3MOXHOCTH YydeOHoro mnpenmera «buonorus» B peamuzauuu TpeboBanuit @I'OC COO Kk IUIaHUPYEMBIM JMYHOCTHBIM, METAlPEIMETHBIM H
IpeIMETHbIM pe3ysbTaTaM oOyueHus U B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yue€OHO-IIO3HABATEIbHOM AESITEIBHOCTH, OOYdYaloOIIUXCS MO OCBOEHUIO
coJiepKaHusl OMOJIOTMYECKOro 00pa3oBaHUs Ha YpOBHE CpeHero ooiiero o0pa3oBaHusl.

VYuebnsiit npenMet «buosiorus» Ha ypoBHE CpelHET0 0011ero oOpa3oBaHus 3aBepiiaeT OMOJIOTHYECKOe 00pa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH Ha
pacuipeHre U yriayOsieHue 3HaHMd, 0OydarolIMXcsi O JKUBOM MpPHUpOJEe, OCHOBaX MOJIEKYJISIPHONH M KJIETOYHOH OMOJOrMM, 3MOPUOJIOTUM U OHMOJIOTHH
Pa3BUTHUSL, TEHETUKH, CEIEKIIUN, OMOTEXHOJIOTUH, SBOIIOI[MOHHOTO YYEHUSI U SKOJIOTHH.

Wzyuenne yueOHOro mnpenmera «buonorus» Ha yriayOJieHHOM YpOBHE OPHEHTHPOBAHO Ha IMOATOTOBKY OOYYaloOIUMXCS K MOCIEIYIOUIEMY
MOJIy4YEHUIO0 OMOJIOTMYECKOro 00pa30BaHus B By3aX M OpraHU3alUsX CpPeIHEro npodeccuoHanbHOro oopa3zoBaHus. OCHOBY €ro COoAepKaHHs COCTABIISET
cucreMa OMOJOTMYECKUX 3HAHWM, MOJYYEHHBIX MPU M3YyYEHHU OOYYaIOUIMMHCS COOTBETCTBYIOIIMX CHCTEMATHYECKMX pa3fesioB OMOJIOTHU Ha YPOBHE
OCHOBHOTO o0miero oOpasoBanusi, B 10—11 kiaccax 3TH 3HaHUS MOJy4YalOT pa3BUTHE. Tak, pacIIUPEeHbl U YIIIyOJieHbl OMOJIOrMYecKHe 3HAHUS O
pacTeHMsIX, XKUBOTHBIX, rpubax, OakTepusxX, OpraHu3Me 4YeJOBeKa, OOLIMX 3aKOHOMEPHOCTSX JKM3HHU, JOMOJHHUTEIbHO BKIIIOYEHBI OHOJIOTHYECKHE
CBEICHMSI MTPUKJIAJHOTO U MTOMCKOBOTO XapaKTepa, KOTOPble MOKHO HMCIIOJIb30BaTh KaK OPUEHTHUPHI IS MOCIENyIoIIero Beioopa npodeccun. Bosmoskna
TaK)Ke UHTerpalus ONOIIOTUYECKUX 3HAHUH ¢ COOTBETCTBYIOIIMMHU 3HAHHSIMH, MOJYIEHHBIMH 00YYaIOIUMICS PU U3Y4YeHUU (HU3HKHU, XUMUH, reorpadun
U MaTeMaTUKH.

CrpykTypa nporpaMmsl 1o yuyeOHoMmy npeamery "buonorus" orpaxkaeT CUCTEMHO-YPOBHEBBII M 3BONIOLMOHHBIN MOAXO0/bI K H3yYEHHUIO OUOJIOTHH.
CornacHo UM, M3Yy4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTHU, XapaKTEpHbIE Ul KHUBBIX CHCTEM PA3HOTO YPOBHS OpPraHM3alllH, HBOJIOLUN OPraHUYECKOIo
MHUpa Ha 3emiie, COXpaHEHHs] OMOIOTHYECKOro pazHooOpasus rutaneTsl. Tak, B 10 Kigacce M3ydaloTCsi OCHOBBI MOJICKYJISIPHOM M KJIETOYHOM OMOJIOTHH,



AMOPHOJIOTHH ¥ OMOJIOTUN Pa3BUTHS, TCHETHKH U CEJICKIMH, OMOTEXHOJIOTUU U CHHTETHYECKOW OMOJIOTHH, aKTyaIM3UPYIOTCS 3HAHHUS O0YYarOIIUXCS 110
0oTaHMKe, 300JI0I'MH, AHATOMUH, (pru3nonoruu yenoseka. B 11 kinacce n3yyaroTcst 5BOIIOLMOHHOE YUEHHE, OCHOBBI KOJIOTHUHU M yueHHe 0 Ouochepe.

YueOHblil ipeameTr «Bbuoorusy mpu3BaH 00eCIeYUTh OCBOCHUE 00yUYAOIIUMHUC OHOJIOTUYECKUX TEOPHI M 3aKOHOB, UCH, TPUHITUIIOB U IPaBHII,
JeKaIluX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOW KAapTHHBI MHpA, 3HAHWHA O CTPOEHUHM, MHOTOOOpasMH M OCOOCHHOCTAX KJIETKH, OPraHU3Ma,
TOMYJISIIIK, OWOIIEH03a, KOCUCTEMBI, O BBLIAIOIINXCS HAyYHBIX JOCTHIKCHHSX, COBPEMECHHBIX HCCIICAOBAHHUSIX B OHMOJIOTMH, MPHKIAIHBIX aCHEKTax
Ouonornyeckux 3HaHWU. J{Is1 pa3BUTHS M MOAJEpKAHUS MHTEpeca OOydyaroUIMXCs K OMOJIOTMH HApsAy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO
Marepuaia B COJEPKAaHHH MPOTPaMMBI MO OHOJIOTUU TNPEAYCMOTPEHO 3HAKOMCTBO C WCTOPUEH CTAaHOBJICHHS W Pa3BUTHS TOW WJIM HHOH 00JacTh
OMOJI0TUH, BKJIAJIOM OTEYECTBEHHBIX U 3apYOEKHBIX YUEHBIX B PELICHUE BA)KHEHIINX OMOJOTUYECKUX U KOJIOTUYECKUX ITPOOIIEM.

Llens wu3ydeHus: ydeOHOro mnpenmera «buonorus» Ha yriayOJI€HHOM YpOBHE — OBJIQJICHHE OOYYAIONIMMHUCS 3HAHUSAMH O CTPYKTYpHO-
(YHKIMOHATIBHON OpraHU3alliy JKUBBIX CHCTEM pPa3HOTO PaHTa M NMPUOOPETEHHE YMEHHMH HCIIONB30BaTh 3TH 3HAHUS B (POpMHUpOBAaHMHM HHTEpeca K
OmpeneNi€éHHOW 00JacTh MPO(ECCHOHAIBHONW JIEATEILHOCTH, CBS3aHHONH C OHOJNOTHMEH, WIM K BBIOOPY YYEOHOTrO 3aBEICHHS JUISI TPOIOJDKCHUS
Ouoaoruueckoro 0opazoBaHusl.

JlocTrokeHue 1eNn U3ydeHust yueOHoro npenmera «bronorusy» Ha yriry0ja€HHOM ypoBHE 00€CTICUnBACTCS PEIICHHEM CIICAYIONINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHCTEMbl OHMOJOTHYECKMX 3HAHUH: 00 OCHOBHBIX OHWOJOTHYECKMX TEOPHSX, KOHIEHIUSAX, TUIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTSIX U TPaBHJIAX, COCTABJISIOIINX COBPEMECHHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHUpa; O CTPOCHHMH, MHOTOOOpPA3Wu U OCOOCHHOCTSX
OMOJIOTMYECKUX cUCTeM (KJIeTKa, OPTaHu3M, TOMyJISIus, BUJl, OMoreorneHo3, ouocdepa); 0 BHIIAIOMIUXCSA OTKPBITUSIX U COBPEMEHHBIX MCCIIEIOBAHUSAX B
OMoJIOrHH;

03HAaKOMJIEHHE OOYYalolUXCsl C METO/IaMU TTO3HAHUSI JKUBOM MPUPOJIBI: UCCIEI0BATEIbCKUMHU METOIaMHU OMOJIOTMUECKUX HAayK (MOJEKYJISIpHOU U
KJIETOYHOUW OHMOJOTHH, SMOPHOJIOTUU U OMOJOTHM DPAa3BUTHS, TEHETUKH W CENEeKIUH, OMOTEXHOJIOTUU M CUHTETHUYECKON OMONOTHH, MaleoHTOJOTHH,
9KOJIOTHH); METOJaMH CaMOCTOSTEIBHOTO TPOBEICHUS OMOJIOTMYECKHX HCCIeNOBaHUK B Jaboparopud W B mpupoje (HaOiroieHue, W3MEpeHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIa/ICHUE O0YJAIOIMMHICS YMEHUSMH: CAMOCTOSITEIIHHO HAXOIUTh, aHATM3UPOBATh U UCTIOIH30BATh OMOIOTHYECKYIO HH(OPMAITHIO; TI0Tb30BATHCS
OMOJOTUYECKON TEPMUHOJIOTUEN U CUMBOJIHMKOM; yCTaHABINBAThH CBA3b MEXKAY Pa3BUTHEM OHOJOTHHU U COIMAIbEHO-DKOHOMUYECKHUMH U SKOJIOTHUECKUMU
npoOJeMaMy 4eJI0BEYECTBA; OI[CHUBATH MOCIIEICTBHS CBOCH JESATEIHHOCTH 110 OTHOIICHHIO K OKPY’KAIOIIEeH MPUPOTHON cpefie, COOCTBEHHOMY 3/10 POBBIO
U 37I0POBBIO OKPYIKAIOIIUX JIFOJIeH; 000CHOBBIBATH M COOMOATh MEPBI TPOPUIAKTUKH WH(GEKIIMOHHBIX 3a00IeBaHM, TIpaBUiia MMOBEJACHUS B MIPUPOJIC U
oOecrnieueHns 6€30MacHOCTH COOCTBEHHOM KU3HEAEATEIbHOCTH B UPE3BbIUAHHBIX CUTYAlUSIX MPUPOJHOTO U TEXHOTEHHOIO XapaKTepa; XapakTepHu30BaTh
COBpPEMEHHBIE HAyYHBIE OTKPBITHS B 00JaCTH OMOJIOTHH;

PasBUTUC Yy 06yanOIHHXC${ HHTCIUICKTYAJIBHBIX W TBOPYCCKHX crocoOHOCTEH B mponecce 3HAKOMCTBA C BBIJAIOIMUMUCA OTKPBITUSAMU W
COBPEMEHHBIMH UCCIICJJOBAaHUSIMH B OHOJIOTHH, peIIaeMBIMH €I TpoOJieMaMHu, METOJOJIOTHEH OWOJIOTMYECKOTO HCCIIEeOBaHUS, MPOBEICHUS
AKCIEPUMEHTAIBHBIX UCCIIEIOBAHHM, PEIICHUsT ONMOJIOTHIECKUX 3a/1a4, MOACTHUPOBAHUS OHOIOTHIECKHX 00BEKTOB U MIPOIIECCOB;

BOCIIHTAHHUE Y OOYYArOMIMXCsl [IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJE B IEJIOM M K OTICNBbHBIM €€ 00beKTaM U sIBICHUSM; (OPMUPOBaAHUE
9KOJIOTMYECKOM, T€HETHYECKON TPaMOTHOCTH, OOIIel KyIbTyphl MOBEACHUSI B IPUPOJIE; UHTETPALUU €CTECTBEHHO-HAYYHbBIX 3HAHUI;

npuoOpereHne 00yJaromuMICS KOMIIETEHTHOCTH B PallMOHATILHOM MPHPOJIONONIB30BaHIH (COOMIOIEHUE TPABUII TTOBEICHUS B MPHUPOJIE, OXPaHBI
BHJIOB, SKOCHUCTEM, Orocdepbl), COXpaHEHUH COOCTBEHHOTO 370POBbS M 3I0POBBSI OKPYKAIOMIUX JIt0JIeH (CoOM0eHusI Mep NMPOoPUIaKTUKHN 3a00IeBaHUH,



o0ecrieyeHne 0€30MaCHOCTH >KU3HEIESITEIbHOCTH B UPE3BBIYAWHBIX CUTyallUSIX HPUPOAHOIO M TEXHOI'€HHOI'O XapakTepa) Ha OCHOBE HCIOJIb30BAHUS
OMOJOrM4YEeCKUX 3HaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JlaHH€ YCIOBHM JUI1 OCO3HAHHOI'O BbIOOpa 00yYaroUIMMUCS UHANBUIYAIbHOM 00pa30BaTeIbHOM TPAEKTOPUH, CIIOCOOCTBYIOIIEH MOCIIEAYIOIIEMY
npodeCCHOHATLHOMY CaMOOTIPEIEICHUI0, B COOTBETCTBUU C MHIUBHIyaJIbHBIMU HHTEPECAMH U TIOTPEOHOCTSIMU PETHOHA.

OO11ee yKcao 4acoB, OTBEIEHHBIX HAa U3ydeHHE OMOJIOIMM Ha YriyOJIEHHOM ypOBHE cpefHero oOuiero oOpasoBanus, cocrasiser 204 yaca: B 10
kiacce — 102 gaca (3 yaca B Hezenio), B 11 kiacce — 102 yvaca (3 yaca B Heaelno).

O100p OpraHu3alMOHHBIX (OPM, METONOB U CPEACTB OO0y4eHUs OHOJOIMM OCYLIECTBISETCS C Y4ETOM CHELUU(UKH €ro COAepkKaHUi U
HAIpaBJICHHOCTH HA MPOIOJKEHNE OMOIOTHYECKOTr0 00pa30BaHus B OPraHU3AIUAX CPEIHETO MPO(HECCHOHATLHOTO U BBICIIETO 00pa30BaHMS.

[Ipennaraemslii B mporpaMMe 1o OMOJIOTUY NepeyeHb Ja00PaTOPHBIX U MPAKTUUECKUX PadoT ABISETCA PEKOMEHIATEeJIbHBIM, YUUTEb JEJIaeT BHIOOD
IPOBEJCHUS J1TA0OpPaTOPHBIX pabOT M OMNBITOB C YYETOM HHIUBUIYaIbHBIX OCOOEHHOCTEW OOy4arolMXcs, CHHCKAa 3KCIEPUMEHTAIbHBIX 3a/laHui,
IpeJlaraéMblX B paMKaxX OCHOBHOT'O FOCYIapCTBEHHOTO SK3aMeHa M0 OMOJIOTIUH.

OO0s3aTebHBIM YCIIOBHEM MPH 00YYEHUU OMOJIOTUHU Ha YTIyOJIEHHOM ypOBHE SIBIISICTCS MTPOBEACHUE JIAOOPATOPHBIX M MPAKTHUECKUX padot. Taxke
ydacThe OOy4aroIMXCsl B BBIMOJIHEHUHM IMPOEKTHBIX U y4eOHO-HCCIIEOBATENIbCKUX pabOT, TeMaTHKa KOTOPBIX OIpPEIENseTCs] yYUTelleM Ha OCHOBE
UMEIOLINXCS MAaTEPUATIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOJIHBIX YCIOBHM.

Jannas paOodass mporpaMma COOTBETCTBYeT (QeaepanbHOil pabouell IporpaMMe COOTBETCTBYIOILEIO YPOBHS OOpa3oBaHUs, YTBEPKIAEHHOU
nporpammoit Munucrepcrsa npocenieHus Poccuiickoit @eneparuu ot 18.05.2023 Ne 371.

ITpu pa3paboTke yueOHOM mporpammbl Hcoiab30BaH «KoHCTpykTOp pabounx mporpamMm», pasMelIEHHbIM Ha moprane «EguHoe conepxaHue
obmero odbpazoBanusi» 1o aapecy https://edsoo.ru/konstruktor-rabochih-programm/.



COJEPKAHUE OBYUYEHU S
10 KJIACC

CopepxaHue IporpaMMsbl, BBIIEIIEHHOE KYPCUEOM, HE BXOAUT B IIPOBEPKY rocyAapcTBEHHOM urorosoit arrectauuu (I'MA).
Tema 1. buoJsiorusi Kak HayKa
CoBpemeHHass OHONOrHs — KOMIUIEKCHAsh Hayka. KpaTkas ucTropusi pa3BuTHs OHOJOrMH. BHOJOrHMuYeckMe HayKu W HM3ydaeMble UMH MPOOJIEMBI.
dyHraMeHTaIbHbIE, IPUKIIAHBIC U IOUCKOBBIC HAYUHBIE UCCIIEI0BaHUsl B OMOJIOTHH.
3HadyeHne OUOJIOTUN B (POPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOU KapTHHBI Mupa. [Ipodeccun, cBsizannble ¢ Ononorueil. 3naueHue OMOJIOTHH B
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKA: MEIULIMHE, CEIbCKOM XO035MCTBE, IPOMBIIITIEHHOCTH, OXPaHE IPUPOBL.
Jemounctpauuu [Toprpersr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'. Menaens, B. U. Bepnaackuii, 1. 1. [1aBnos,
N. 1. Meunukos, H. Y. Basunog, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, J1. K. benses.
Tabmuubt 1 cxembl: «CBsI3b OMOJIOTUH ¢ APYTUMH HayKaMn», «CrcreMa OMOJOTHUECKUX HAYK.
Tema 2. )KuBble cucreMbl M UX M3ydeHHe. JKUBble CHCTEMBbl Kak IpeAMeT n3ydeHus O6uosnoruu. CBOMCTBA KHUBBIX CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTb M YIOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPIaHMU3allhs, CaMOBOCIIPOU3BEICHUE,
pa3apaxuMoCTh, U3MEHYMBOCTD, POCT U pa3BUTHE.
VYpOBHM OpraHu3alyyd KUBBIX CHCTEM: MOJICKYJISPHBINA, KJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHbIA, MONYJSIHUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OmoreonieHoTHuecKuil), buochepHslit. [Iporieccsl, mpoucxoasuue B )KUBbIX cucTeMax. OCHOBHbIE TPU3HAKH KUBOTO. JKM3Hb Kak (popMa CyIECTBOBaHUS
Marepuu. Hayku, nzydaromniye ;xuBble CHCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aliu.
N3yueHune >XMBBIX cucTeM. Meronbsl Ouosorndeckoi Hayku. HaGmroneHue, u3MepeHHe, SKCIEPUMEHT, cHcTeMaTu3anus, MeTaaHanus. Ilonstue o
3aBUCMMOM M He3aBUCUMOM mepemMeHHo. [InanupoBanue skciepumenTa. [loctanoBka u nmpoBepka runore3. Hymnesas runoresa. [lonatue BEIOOpKHU U €€
JOCTOBEpHOCTh. Pa3bpoc B Oumonormueckux AaHHbIX. OIlleHKa JOCTOBEPHOCTH TMOJIYYEHHBIX pe3yabTaToB. IIpWUMHBI HCKakeHHs pe3ysIbTaToB
skcnepuMeHTa. [IoHATHE CTaTHCTUYECKOrO TECTa.
JemoncTpanuu. Tabmuis! u cxeMsl: «OCHOBHBIE MPU3HAKH JKU3HN», «buonoruueckue cucreMsl», «CBOMCTBA KUBONH MaTepun», «Y pOBHU OpraHU3aluu
XKUBOM npupoasl», «CTpoeHHE KUBOTHON KIETKN», « TKkaHU )KMBOTHBIX», «CHCTEMBI OPraHOB UEJIOBEUECKOT0 opranu3mMay, «buoreonenos», «buocdepar,
«MeToabl U3ydEHHUs JKUBOU IIPUPOIBI».
O6opynoBanue: 1abopaTtopHOE 00OPYAOBAHKE JIJIsl TPOBEACHUS HAOIIOACHHHN, M3MEPEHUH, DKCIIEPUMEHTOB.
Tema 3. Buosnorusi kiaerku. Kietka — cTpykTypHO-(GyHKIMOHAIbHAS €IUHULA KUBOTO. McTopust oTKpbITHs KieTku. Paboter P. I'yka, A. JleBeHryka.
Knerounas reopus (T. ILIBann, M. lInelinen, P. Bupxos). OcHOBHbIE ON0XKEHHSI COBPEMEHHON KJIETOYHON TEOPHH.
Metoabl MOJNEKYISApHOH M KJIETOYHOM OWOJOTHHM: MHUKPOCKONMs, XpomaTorpadwus, 31eKTpodopes3, METOA MEYeHBIX aToMoB, auddepeHnnansHoe
HeHTpudyrupoBanue, KyJlIbTUBUPOBAHUE KIETOK. M3yueHue @ukcuposanHvlx Kiemokx. DNEKTpOHHAss MHKpockonus. Kougoxanvnas mukpockonus.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.
Jdemoncrpauuu [Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneiinen, P. Bupxos, K. M. bap.
Tabnuubl 1 cxembl: «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIH MUKPOCKOI, «VICTOpHS pa3BUTHS METOA0B MUKPOCKOTIUNY.
OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTE€pHUaIbHBIX KIETOK.
IIpakTHyeckas padora «/3ydeHne MeToI0B KJIETOYHOH Ouonoruu (xpomatorpadus, snekrpodopes, nuddepenunansuoe neHrpudyruposanue, [1LP)».



Tema 4. XuMuyeckass OpPraHu3anusi KJIeTKH XUMHYECKHA COCTaB KJIETKU. Makpo-, MUKpO- U YJIbTpPaMHKpOdJIeMEHThl. Bojga m e€ ponp Kak
pacTBOpUTEIIS, peareHTa, y4acThe B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOpPEryjsuuu. MuHepanbHble BEIECTBA KJIETKHM, UX Ouosnoruuyeckas poib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannyeckue BemecTBa KieTku. buonorndyeckue noaumepsl. benku. AMUHOKHCIOTHBIN cocTaB 06enkoB. CTpyKTypsl OeinkoBoi Mosiekyinsl. [lepBuunas
CTpyKTypa Oenka, menTujaHas cBsi3b. BropuuHnas, TpeTnyHas, dyeTBepTHuUHAasi CTPYKTypbl. Jlenarypauusa. CpoiictBa OenkoB. Knaccudukanus Oenkos.
Buonornueckue ¢pynkunu 06enkos. [lpuonsl.

YrneBonpl. MoHOcaxapuabl, JUcaxapHjibl, OJUrocaxapuabl U moiucaxapuipl. OOmuil MaaH CTpoeHUS U (PU3UKO-XHMMHUYECKHE CBOWCTBA YIJIEBOOB.
Buonornyeckne GyHKINU YTIIEBOJIOB.

Jlununer. T'mapodunbHo-ruapodoOHbIe cBolicTBa. Knaccudukanums nununoB. Tpurnuuepunsl, (ochonunuasl, BOCKH, CTEepouibl. buomoruueckue
¢ynkumm mununoB. O0mue cBoiCTBa OMOIOTHYECKUX MEMOpPaH — TeKYy4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, MTOTYITPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenue nyknenHoBbix kuciot. Hykneotuasl. [Ipunnun kommiementapuoctu. [lpasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnmpans. Mectonaxoxaenue u ononornueckue Gynakuuu JJHK. Buner PHK. ®ynkmun PHK B knertke.

Crtpoenue monekyinsl AT®. Makpospruyeckue cBsazu B Mosiekyine AT®. buonoruueckue ¢pynkiun ATD. BocctaHoBneHHbIE TEPEHOCYNKH, UX (HYHKIIUN
B KIIeTKe. /[pyeue nyxneosuompugpocpamor (HTD). CexsernnpoBanue JJHK. Memoowvr cenomuru, mpanckpunmomuru, npomeomuxu.

CrtpykrypHasi Ouosiorusi: OMoXxuMudeckue M OHOpU3NYECKUE UCCIIEOBAHMS COCTaBa M MPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoiekyn. Mooenuposarue
cmpykmypbol U yHKyuti OUOMOREKYI U UX Komniekcos. Komnvromepnwiii Ouzaun u opeanudeckutl CuHme3s OUOMONEKY U UX HENPUPOOHLIX AHAN0208.
Jdemoncrpanun. [Toprperst: JI. [lonunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankimun, @. Canrep, C. IIpy3unep.

Huarpammsbl: «Pacnipeaenenne XuMHYECKHUX 3JIEMEHTOB B HEKMBOM TPUPOIe», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B JKUBOM TPUPOJIEN.

Tabmuuel u cxemsl: «llepuonuyeckas TabauIa XUMUYECKHX JIEMEHTOBY, «CTpOEHUE MOJIEKYIIbI BOJbI», «BeliecTBa B cocTaBe opraHu3smMoBy, «CTpoeHue
MoJIeKYJNbI Oenka», «CTpyKTypbl O€JIKOBON MOJIEKYNb», «CTpOeHHE MOJIEKYH YIIIEBOAOB», «CTpOeHHE MOJIEKYJ JIMMUI0BY, «HyKIenHOBbIE KUCIOTHI,
«Ctpoenne Monekyiasl ATO».

O6opynoBaHue: XUMUYECKasl IOCy1a 1 000pyI0BaHHE.

JlaGopaTopHas paGora «OOHapyxeHHE OEJIKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIUil».

Jladoparopnasi padora «/ccneqoBanue HyKJIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3 KJIETOK Pa3JIMUYHBIX OPTaHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KIETKH

Tunsl KIETOK: 3yKapuoTHUecKas U pokapuoTuyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenne mnpokapuoThdeckoi kietku. Kietounas crteHka OakTtepuit u  apxeil. OCOOCHHOCTHM CTpPOEHHUS TeTepoTpodHOW U  aBTOTPODHOM
IPOKAPUOTUYECKUX KJIETOK. MecTO U pojb MPOKapHOT B OMOIIEHO3aX.

Crpoenrie U (QYHKIMOHHPOBAHME dyKapHOTHUecKoi kieTku. [lmasmarndeckas memOpana (mnazmasiemma). CTpykTypa Iia3MaTH4ecKoid MeMOpaHBI.
TpancropT BemiecTB yepe3 IJIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIA (Auddy3us, obneruénHas audQysus), akTUBHBIN (IEPBUYHBIA M BTOPUYHBIH
akTUBHBIA TpaHcnopT). Ilomynponumaemocts MeMOpanbl. PaGora HaTpuii-kanmeBoro Hacoca. DHJIOLUTO3: MUHOLUUTO3, (aromuro3. OK30IMTO3.
Knerounas crenka. CTpykTypa v pyHKIMH KJI€TOYHOW CTEHKU pacTeHUM, rpu0oB.

Hutornasma. Lurozomns. Lurockenet. JBmwkenue muroriazMel. Opranou sl KieTkd. O1HoMeMOpaHHbIE OPraHOM bl KJICTKU: SHIOMIa3MaTuYecKas CeTh
(OIIC), ammapar ['onbmKH, TU30COMBI, UX CTpoeHHE W (DyHKIMH. B3auMOCBS3b OJHOMEMOpPAHHBIX OpPraHOWAOB KJIETKH. CTpoeHue TpaHyIsIpHOTO
petukynyma. Mexanuzm uanpaenrenus 6enxos 6 JIIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [maakuii (arpaHymsipHBIN)



sHJOIIa3MaTHUeckuii petukyiayM. CekperopHas Qynkuus anmnapara ['onbmxu. Moouguxayusa denrxosé 6 annapame I'onvoxcu. Copmupoeka 0enkos 6
annapame I onb0ocu. TpaHcnOpT BEIIECTB B KiIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHAPUH, TIACTHABL. [Ipoucxoocoenue mumoxonopuii u niacmuo. Cumodbuocenes (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenne ¥ (QyHKIMM MUTOXOHAPHH W muactui. [lepBuyHBIC, BTOPUYHBIE U CIOXKHBIC IUIACTUIBI (POTOCHHTE3UPYIOIIUX SYKAPHOT.
XJIOpOIIacThl, XpOMOIUIACTHI, JICUKOIUIACTHI BBICIIMX PACTECHUH.

HememOpannsie opranougsl kietku CrpoeHne M (QyHKIMM HEMEMOpaHHBIX OPraHOWAOB KJIETKH. PubGocomsbl. [lpomesxcymounvie ¢hunamenmol.
MuxkpodunameHTsl. AxkmuHosvie Mmuxkpoguiamenmol. MbIIICUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HeMbluledHblX Kiemok. MUKpOTpyOOUKH.
Knerounsrii nentp. CTpoeHue H IBW)KEHHE JXT'YTHKOB M PpECHHYEK. MUKpOTpyOOukHm uuToIuiasmel. lleHTpuonb. benku, accoyuuposanuvie ¢
MUuxkpoguramenmamu u Mukpompyoouxamu. Momopmwie benxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIIa3Ma, SAPBILKA, UX cTpoeHue U GyHKIMH. SnepHblii 0enKkoBbIid MaTpukce. [IpocTpaHCTBEHHOE pacIionoKeHHE
XpoMocoM B uHTep(DasHOM sipe. Iyxpomamun u cemepoxpomamur. benku XxpomMaTHuHa — TUCTOHBL. JJuHamuka s0epHotl 0bonouku 6 mumo3ze. Aoepnuiii
mpaucnopm.

Knerounsie BkitoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK YKapHOT (pacTUTENbHOM, )KUBOTHOM, TPHOHOIT).

demonctpauuu. [oprpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmunper u cxembl: «CTpoeHHE DJYKapHOTHYECKOW KIeTKn», «CTpoeHUe >KUBOTHOW KJIETKW», «CTpOeHHE pacTUTEIbHOU KIeTKu», «CTpoeHue
MUTOXOHJIpUMY, «Sapo», «CTpoeHre nmpokapuoTHueckoil kietku». O0opyoBaHNEe: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepUalIbHBIX KJIETOK.

IIpakTHyeckas padora «/3yueHue CTpoeHUsI KJIIETOK PA3IMYHBIX OPTaHU3MOB.

Jla6opaTopnasi pa6ora «l3yueHne CBOICTB KIETOUHON MeMOpaHbI».

Jlaboparopnas padora «/ccneqoBanue ia3Mon3a U AeTia3Molin3a B PACTUTEIBHBIX KIETKaX».

IIpakTyeckas padora «3ydyeHue IBUKEHUS IUTOIIA3Mbl B PACTUTEIBHBIX KIETKaX)».

Tema 6. OOMeH BellecTB M NpeBpallleHNe JHEPTHH B KJIeTKe

AccUMMIISIMS U TUCCUMWISIIMA — JBE CTOPOHBI MeTabonu3ma. Turbl oOMeHa BellecTB: aBTOTPOGHBIA M TreTepoTpodHbI. YuacThe KUCIopoja B
OoOMEHHBIX Mpolieccax. DHepreTuueckoe obecredeHue kieTku: npeBpaiieHue AT® B oOMmeHHbIX mpoleccax. depMeHTaTUBHBIA XapakTep peakIHii
KJIETOYHOro Mertabonu3ma. PepMeHThl, UX CTpOeHHE, CBoiicTBa M MexaHusM JeiictBus. Kodepmentsl. Otnuuns (pepMEHTOB OT HEOPraHUYECKUX
KaTaian3aTopoB. benku-akTuBaTopsl U OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (D€PMEHTATUBHBIX PEAKIINM OT pa3IUYHbIX (DAKTOPOB.

[lepBUuHBINl CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUceHHbll U OKcueenHwlll pomocunmes y baxkmepui. Ceemocodbuparoujue
nUSMeHMbl U NUSMEeHmMbl PeakyuoHHo20 yeHmpa. Poib XJI0poruiacToB B nporecce ¢porocuaTe3a. CBeroBast 1 TeMHOBast (aszbl. Pomoovixanue, C3-, Ca- u
CAM-munvr pomocunmesa. IlpogykTuBHOCTD (hoTOCHHTE3a. BriusiHue pa3indHbIX (PaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.
XeMmocunre3. PazHooOpa3ue opraHu3MOB-XeMOCHHTETHKOB: HUTpUULIMpPYIOLE OaKTepuu, >Keae300aKkTepuun, cepoOaKTepuu, BOJOPOAHbIE OAKTEPUU.
3HauEHUE XEMOCHHTE3A.

AHnaspoOHble opranu3Mbl. Buasl Opoxenus. [IpoaykTel OpOoXeHUS M HMX HCIOIH30BAHUE YEITOBEKOM. AHA’POOHBIE MHKPOOPTAaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTenu Oone3Hei.

AspoOHBIE OpraHU3MBI. JTaIlbl YHEpreTudeckoro oomena. [logroroBurensHbli 3tamn. ['MHMKOIN3 — GECKUCIOPOTHOE PACIIEIIIICHUE TIIFOKO3HI.



buonoruueckoe okxucieHue, WM KJIETOYHOE JbIXxaHue. Poilb MHUTOXOHApUI B mpoleccax OHOJOTrHYecKoro okucieHus. llukiandeckue peakuuu.
OxucnurensHoe GochopunupoBanue. Inepeus memopannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoti AT@-cunmasvl. llpenmyiecrsa
a’poOHOTO IyTH OOMEHA BEUIECTB Mepe aHa3pOOHBIM. DP(HEKTUBHOCTh PHEPTreTHYECKOr0 0OMEHa.

Jdemoncrpanum Iloptpersr: k. [Ipuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I[1. Murtuenn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «POTOCHHTE3Y, «DHEPTeTHUECKU 0OMeHy, «bruocunTe3 O6enkay, «CTpoeHue pepMeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOM MUKPOCKOI, 000pyJOBaHUE JUIS IPUTOTOBIICHUS TOCTOSIHHBIX M BPEMEHHBIX MUKPOTIPENapaToB.

IIpakTuyeckas padora «/3yueHue KaTAIUTUIECKON aKTUBHOCTH (PepMEHTOB (Ha IPUMEPE aMUIIa3bl WU KaTanasbl)».

JlaGopaTopHas pa6ora «/3yuenne (epMEHTATUBHOTO PACIICTUICHHS TEPOKCHIA BOIOPO/IA B PACTUTEIBHBIX M KHUBOTHBIX KIETKAX).

Jla6opaTopnasi padora «CpaBHeHHE poiieccoB (OTOCUHTE3A U XEMOCUHTE3a.

Jladoparopnasi padora «CpaBHEeHHUE IPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HaciiencrBennasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cuHte3a. [IpMHIMI KOMIUIEMEHTApHOCTHM B pPEAKIUSAX MaTpUYHOro CcUHTe3a. Peanuzanus HaciaencTBEHHOM HHQOpMaLUU.
['enetnueckuit koj, ero cBoiictBa. Tpanckpunuust — matpuunbiii cuaTe3 PHK. [IpuHUuMnbl TpaHCKpUNIMKM: KOMILJIEMEHTAPHOCTh, aHTUIIAPAJLIENIbHOCTD,
acuMMeTpudHoOCTh. Cospeganue mampuunvix PHK 6 aykapuomuueckoii kniemxe. Hexooupyrowue PHK.

Tpaucnsaus u e€ stansl. Yuactue TpancnoptHeix PHK B Ouocunrtese 6enka. YcnoBus Ouocunresa 6enka. KogupoBanue aMmuHoKuCIoT. Ponbs pubocom B
O6uocuHTe3e OenKa.

Coepemennvie npedcmasieHus o cmpoenuu 2enos. OpraHu3aiusi TeHoMa y TPOKapuoT U DYKapHoT. Perymsius akTHBHOCTH T€HOB y MpokapuoT. ['umnoresa
onepoHa (®. Kako0, XK. Mano). Monexkyraprvie mexanuzmol dKcnpeccuu 2eHos y dykapuom. Ponv xpomamuna 6 peeynayuu pabomol eenos. Perymsmus
0OMEHHBIX IpoIleccoB B KieTke. KieTounslii romeocTas.

Bupycsl — HekieTouHble (hOPMBI )KU3HU U 00JIUTaTHBIEC Mapa3uThl. CTpOEHHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKusnenHblll
yurn JTHK-cooepoicawux supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, pedepmasa, UuHmezpasd.

BupycHsble 3a001eBaHus yenoBeka, KUBOTHbIX, pacTeHuid. CIIN], COVID-19, counanpHble 1 MEAULIMHCKHUE TPOOIIEMBI.

buoungpopmamuxa: unmeepayua u ananuz 6onrvuiux maccusog («bigdata») cmpykmypuvix 6uonoeuveckux oannwvix. Hanomexmonocuu é ouonocuu u
meouyune. IIpoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00cmasKu 1eKapcms.

Jdemoncrpanun. Iloprpersi: H. K. Komwmos, JI. W. MBanoBckuii. Tabmuubl u cxembl: «buocunte3 Oenka», «['eHeTmueckuil Kom», «Bupycei»,
«bakTtepuodarm».

JlabopaTopnasi padora «Co3iaHue MOJENN BUpycay.

Tema 8. J/KuzHeHHbIN HUKJI KJIETKH

Knerounslii nuki, ero mepuonasl u perynsius. Uatepdaza u muto3. OcoOEHHOCTH HPOIECCOB, MpOTeKaromux B MHTepdase. [loaroTroBka KIETKH K
nenenuto. [Ipecunrernyeckuii (MOCTMUTOTUUECKUI), CHHTETUYECKUI U IOCTCUHTETUYECKUH (MPEMUTOTUYECKHI) TepHOIbl HHTEP(DA3HI.

Matpuuneiii cunte3 HK — pemnukanusa. Ipunnunel perumkanuu JIHK: koMmieMeHTapHOCTD, MOITYKOHCEPBATUBHBINA CHUHTE3, aHTUIAPAJUIEIBHOCTD.
Mexanusm permukanuu JTHK. Xpomocomsl. Ctpoenne xpomocom. TeroMepsl U TeaoMepa3a. XpOMOCOMHBIN HAOOp KJIETKU — KapHOTHUIl. JIUIIOUIHBINH 1
rarsIouHbIN HaOOPBI XpoMocoM. ["'oMosiornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne knerkn — muto3. CTaauu MHUTO3a M MPOMCXOISAUIME B HUX Ipouecchl. Tunsl MuTo3a. KapnoknHes u mUTOKMHE3. bronornyeckoe 3HaueHue
MUTO3a.



Perymsimus mutoTudeckoro nukia kietku. [Iporpammupyemas kiieTouHasi TuOenib — aromnTo3s.
Kierounoe siipo, XxpoMocoMbl, pyHKIIMOHAIBHAS TeHOMUKA. Mexanuzmuvl npoaugepayuu, oughgepenyuposku, cmapenus u eubenu kiemok. «Lugpposas
Kiemkay — ouourngopmamuyeckue Mooenu HyHKYUOHUPOBAHUS KIeMKU.

Jemonctpanun. Tabmuib! u cxembl: «KU3HEHHBIN UK KICTKI», «MuT03», «CTpoeHrne xpomocom», «Pemmukanus JJHK».
O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKponpemnaparsl: «MuTo3 B KJIeTKaxX KOpelIka JyKay.
JlabopaTopnasi paGora «l3ydueHrne XpoMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax».
JlabopaTopnasi pabora «Habmonenne MuTo3a B KJieTKax KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKPOIIpEnaparax ).
Tema 9. CTpoenue u GyHKIIMH OPraHU3MOB
buonorudeckoe paznoodpasue oprann3zMoB. OJHOKJIETOUHBIE, KOJOHUATIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.
Oco0eHHOCTH CTPOEHHUS U KU3HEICSATEIbHOCTH OJHOKJIETOUYHBIX OPraHW3MOB. bakTepuu, apxeu, OJHOKJIETOUHbIE T'pUObI, OJHOKIETOYHBIE BOJOPOCIIH,
apyrue npotuctbl. KoloHnaabHble Opranu3Msl.
B3aumocBs3p yacTeil MHOTOKJIETOYHOIO Opranu3ma. TKaHU, OpraHbl U cucTeMbl opraHoB. Opranusm Kak eauHoe 1enoe. ['omeocras.
Tkanu pacteHuil. Tumbl pacTUTENbHBIX TKaHE: oOpa3oBarenbHasl, MOKPOBHAs, MPOBOJAIIAs, OCHOBHAas, MexaHudeckas. OcoOEHHOCTH CTPOCHHS,
(GYHKIMI U pacrnoioXeHs TKaHEeH B opraHax pacTeHUH.
TkaHu >KMBOTHBIX M 4YelOBeKa. THIBI KUBOTHBIX TKaHEH: SIUTENUANbHAS, COCAUHUTENbHAS, MblllIeuHas, HepBHast. OCOOEHHOCTU CTPOeHUS, PYHKIMHA U
pacmojoKeHusl TKaHEel B OpraHax KHBOTHBIX U YEJIOBEKa.
Opranel. BereratuBHble M T€éHEPATUBHBIE OpPraHbl pacTeHUH. OpraHbl U CUCTEMBI OPTaHOB )KMBOTHBIX U YeloBeKa. OyHKIIMM OPraHOB M CUCTEM OpPIaHOB.
Omnopa tena opranu3moB. Kapkac pacrenuii. CkeneTsl 0JJHOKIETOYHBIX U MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIll U BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBl COEIMHEHUS KOCTEH.
JIBukeHne opraHu3MoB. JIBM)KEHHE OJHOKIETOYHBIX OpPraHU3MOB: aMEOOMAHOE, KTYTHKOBOE, PECHHYHOE. JIBHKEHHE MHOTIOKJIETOYHBIX PAaCTEHMM:
TPONMU3MBI M HACTHHU. J[BUKEHNE MHOTOKJIETOUHBIX JKUBOTHBIX M YeJlOBeKa: MblllieuHas cuctema. Peduiekc. CkeneTHble MBI U UX padoTa.
[Muranue opranusmos. IlornomieHue BOAbI, YIJIEKUCIOIO ra3a U MUHEPAJIbHBIX BeUIECTB pacTeHusMU. Ilutanue >xuBOTHBIX. BHyTpumonoctHoe u
BHYTPUKIIETOYHOE mHILeBapeHue. lIuTaHne 1NO3BOHOYHBIX JKMBOTHBIX. OTHaensl NHIEBAPUTENBHOIO TpakTa. lIuineBapuTENbHBIE  KENE3BI.
[InmeBapuTenpHas cHCTEMA YEIO0BEKA.
Jpixanue opranu3MoB. Jlpixanue pacteHui. J[pixanue >kxuBOTHbBIX. uddy3us razoB yepe3 moBepxHOCTh kieTku. KoxkHoe apixanue. JlpIxartenbHas
noBepxHocTh. JKabepHoe U n€royHoe npixaHue. J[pIxaHWe IMO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIIOIMOHHOE YCIOXKHEHHE CTPOCHMS JIETKUX
MIO3BOHOYHBIX JKUBOTHBIX. JlpIxaTenpHas cHCTeMa 4ejaoBeKa. MexaHW3M BEHTWIALMU JIETKUX y NTHUL M MJIEKONMTAOMUX. Perynsanus IbIXaHus.
JlpixaTenbHble 0OBEMBI.
TpaHcnopT BemiecTB y OpraHu3MoOB. TpaHCIOpPTHBIE CHUCTEMBI pacTeHHM. TpaHCIIOPT BEUIECTB y JKUBOTHBIX. KpoBEHOCHasl cucrtema M €€ OpraHsbl.
KpoBeHocHasi cuctemMa IMO3BOHOYHBIX >KMBOTHBIX M uenoBeka. Cepille, KpOBEHOCHBIE COCYIbl M KpoBb. Kpyru KpoBooOpamieHHus. DBOJIOLHMOHHBIE
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHON CHCTEMBbI TIO3BOHOYHBIX KHUBOTHBIX. PaboTa cep/ia u e€ perymsius.
Boigenenue y oprann3zMoB. Beinenenue y pacrenuid. Boinenenue y uBoTHbIX. CokpaTtutenbHble Bakyonu. Oprasbl BoieneHus. OuiabTpanus, ceKpenus
U 00paTHOE BCachIBaHME KaK MEXaHU3MbI paOOThl OpraHoB BblAeIeHU. CBA3b MMOJIOCTH Tella C KPOBEHOCHOM M BBIACTUTEIBHON cucTeMaMu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX U yesioBeka. [louku. Ctpoenue u pyHkunoHupoBanue Hegpona. OGpa3oBaHre MOUH y YEJIOBEKA.



3ammra y OpraHM3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Crnopbl OakTepuil W LUCTBHI NPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTECHHM.
Kyrukyna. Cpenctsa nacCuBHOM U XMMHUECKOH 3aUThl. DUTOHIIMIBI.

3amyra y MHOTOKJIETOYHBIX KHMBOTHBIX. [IOKpOBBI M MX NMpoM3BOAHBIE. 3alIUTa OpraHuzMa ot Oosne3Hel. IMMyHHas cucrema uenoBeka. Kietounsiit u
TYMOpaJIbHBIA UMMYHHUTET. BposxI€HHBIN 1 proOpeTEéHHbBIN crienudruecKkuii HMMyHUTET. Teopus KioHanbHO-ceneKTUBHOrO nMMmyHHTeTa (I1. Dpnux, .
M. bepner, C. Tonerasa). BocnanuTenbHbIe OTBETHI OPraHU3MOB. Posib BpOXKAEHHOTO MMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JICBaHUH.
PazgpaxxumocTs M peryisuus y OpraHu3MoB. Pa3znpakumocTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazapakumocTs W peryisinus y pacTeHUM.
PocToBbIe BelecTBa U MX 3HaYCHHUE.

HepBhas cucrema u peduiekTopHast peryisiuus y ;KUBOTHbIX. HepBHas cucreMa u e€ oTAesnbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
XKHUBOTHBIX. OT/I€JbI TOJIOBHOTO MO3I'a TO3BOHOUHBIX JKUBOTHBIX. Pediexc u pedaexTopHas ayra. bezycioBHble U yCIOBHbIE pe(IeKChI.

I'ymopanbHas peryimsanus U SHAOKPHHHAs CHCTEMA XMBOTHBIX M 4YesloBeKa. JKene3bl dDHIOKPMHHOM CHCTEMBI M MX TOPMOHBI. JleliCTBHME TOPMOHOB.
B3aumMocBs3p HEpBHOM U HIOKPUHHOM cucTeM. I unoranamo-runopusapHas cucrema.

Jdemoncrpanun Iloprper: M. II. IlaBnoB. Tabmuubsl um cxembl: «OJHOKIETOYHBIE BOIOPOCIN», «MHOIOKIETOYHBIE BOAOpOCIN», «bakTepun»,
«IIpocreiimmuey, «Opranel LBETKOBBIX pacTeHUi», «CHCTEMBbl OpPraHOB II03BOHOYHBIX JKUBOTHBIX», «BHYTpeHHee CTpOEHHME HACEKOMBIX», «TkaHM
pactenuit», «KopHeBble cuctemsl», «CTtpoeHue ctTednas», «CTpoeHHE JIMCTOBOW IUIACTUHKWY», «TKaHM JKUBOTHBIX», «CKeleT uyelnoBeKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHass cucrema», «/lpixatenbHas cucrema», «HepBHas cucrema», «Koxka», «MbliedyHas cucreMar,
«BbiaenurenbHas cuctema», «OHAOKpUHHAs cuctema», «CTpoeHue Mpliehy, «MMMmyHuTteT», «KumeuHnononoctHele», «CxeMa MUTAHUS PACTEHUI»,
«KpoBeHOCHBIE CHCTEMBI TTO3BOHOYHBIX JKUBOTHBIX», «CTpoeHne ruips», «CTpoeHne IiaHapumn», «BHyTpeHHee CTpOeHHE 105KIEBOTO UuepBs», «HepBHas
cuctema peiO», «HepBHas cucrema nsarymku», «HepBHas cucrema mnpecMmbikaromuxcs», «HepBHas cucrtema nTtuny, «HepBHas cuctema
MIIeKonHuTaoImx», «HepBHas cucrema uenoBekay, «Pediaexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MUKpOIIpEnapaThl OJHOKJIETOYHBIX OPraHU3MOB, MUKpPOIIpENapaThl TKaHEeW, paKOBUHbBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, MIJIOKOKUX, )KHMBbIE 3K3EMIUIPbl KOMHATHBIX pacTeHUM, repOapuu pacTeHUH Pa3HBIX OTJENIOB, BJIAXKHBIE MpPENapaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJIJIEKIMU OECIO3BOHOYHBIX >KUBOTHBIX, CKEJET 4elOBeKa, 00OpyIOBaHUE AJI JIEMOHCTPAIMM MOYBEHHOTO M BO3IYLIHOTO MUTAHMS
pacTeHMi, paclileruieHusl KpaxMana M OelIKoB moj JeicTBueM (epMeHTOB, 00OpyAOBaHHE A JEMOHCTpAIMM OIBITOB 10 HW3MEPEHUIO JKU3HEHHOH
€MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX ABUKEHUMN, MOJIEIN TOJIOBHOIO MO3Ta Pa3JINYHbIX KUBOTHBIX.

JlabopaTopnasi padora «/3yueHne TkaHel pacTEHUIN.

Jlaboparopnasi padora «/3yueHnne TKaHeH )KUBOTHBIX.

JlabopaTopnasi padora «/3ydyeHne opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. Pa3mMHokeHHMe U pa3BUTHE OPTAHU3MOB

@opMbI Pa3MHOXKEHHUSI OPraHW3MOB: Oecriosioe (BKJIIOYash BEreTaTHBHOE) M MOJoBOE. Buapl OGecrosioro pa3MHOXKEHHUS: MOYKOBaHHE, CHOPYJIISALHS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. IlomoBele kineTku, wim ramersl. Meio3. Cragun meiiosa. IloBenenne xpomocom B meiioze. Kpoccunrosep. buonornuecknii
CMBICJI M€H03a U MOJI0BOro npouecca. Meio3 u ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapieBoe pazputue. ['ameTorenes y >kuBoTHbIX. [lonmoBbie kene3pl. OOpazoBaHHe M Pa3BUTHE MOJOBBIX KieTOK. CriepMaToreHe3 M OoreHes.
CrpoeHne NoJI0BBIX KIETOK.

Omto10TBOpEHNE U YMOPHOHAIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIIIOAOTBOPEHUS: HAapyKHOE, BHyTpeHHee. [lapTeHorenes.



WuauBuayalibHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DOMOpPUONIOTHsS — HayKa O Pa3BUTUU OPraHuU3MOB. Mopghocene3 — oOma u3 21aéHuIX npoodrem
ambpuonoeuu. Konyenyua mopgozenos u modenu mopgpocerneza. Craaun >MOpuoreHe3a XHMBOTHBIX (Ha mpumepe nsarymku). JpoOmenue. Tumbl
IpoOneHus. JlemepmunuposanHoe u HedepMuHuposarnHoe opobaenue. bnacmyna, munvr 6aacmyn. OCOOCHHOCTH APOOJECHUS MIICKOTIMTAIOIIUX.
3apobIIIEBbIE JTUCTKHU (racTpyssius). 3aKkjiajKka OpraHoB U TKaHEH M3 3apOobILIEBBIX JUCTKOB. B3auMHOe BiIMAHME YacTeil pa3BUBAIOILErOCs 3apO/Iblila
(oMOpuOHaNbHAS UHIAYKIMS ). 3aKJIaJIKa TUIaHa CTPOSHUS )KUBOTHOTO KaK pPe3y/ibTaT HePAPXHUUECKUX B3aUMOJCHCTBHI reHoB. Brnusnue Ha sSMOproHanbHOE
pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIbl.

Poct u pa3Butue xuBoTHbIX. [locTamOpuonansHblii nepuon. IIpsmoe u Hempsimoe pasButue. PasButue ¢ Meramopho3oM y OECIO3BOHOYHBIX H
II03BOHOYHBIX >KMBOTHBIX. DHMOJIOrMYECKOE 3HAYEHUE MPSIMOrO M HENPSAMOIO Pa3BUTHSA, MX PacHpOCTpaHEHWE B IpUpoAe. THIBI pocTa KUBOTHBIX.
@DaKkTOphl PErySALUN POCTA )KUBOTHBIX U YenoBeka. CTaauu MOCTIMOPHUOHATIBHOTO Pa3BUTHUS Y KUBOTHBIX U YejoBeka. [leproasl oHTOreHesa yemoBeka.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHE MTPOLIECCHI.

PasmHoxenue u pasButue pactenuii. ['amerodut u cnopodur. Meiio3 B KU3HEHHOM LHKIE pacTeHuil. OOpa3oBaHue CIOp B Ipoliecce Menosa.
l'amerorenes y pacrenuii. OniaoJ0TBOPEHUE U Pa3BUTHE PACTUTEIbHBIX OpPraHU3MOB. J|BOIIHOE OIUIOAOTBOPEHNE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE ceMeHU.MexXaHU3MBbl PEryJIALMI OHTOI'€HE3a Y PACTEHUN U KUBOTHBIX.

Hemonctpauuu. Iloptpersr: C. I'. HaBammn, X. [lIneman. TaGnuiel u cxemsl: «BereratnuBHoe pa3smMHokeHHE», «THIBI 0€Cronoro pasMHOXKCHHSY,
«Pa3MHOXeEHHE XJIaMUJIOMOHANb», «Pa3MHOXeHUe 3BrieHb», «PazMHOXkeHue ruaps», «Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHue
SUIIEKIIETKU U criepMato3onia», «OCHOBHBIE CTaJIMM OHTOTeHE3ay, «[Ipsmoe u Henmpsimoe pa3Butue», «PazBuTne Malickoro xykay, «Pa3zputue capanumy,
«Pa3BuTHe nArymku», «/[BoiiHOE OMIOJOTBOPEHKE Y IIBETKOBBIX pacTeHU», «CTpOCHHE CEMSH OJHOIOJIBHBIX U JIBYAOJbHBIX pacTeHU», «KU3HEeHHbII
LIUKJI MOPCKOH KaITyCTbD», «0KM3HEHHBIN IUKI MXa», «<’KM3HEHHBIN UKJI TAIIOPOTHUKAY, «KU3HEHHBIN LIUKJI COCHBI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIIEPMAaTO30M10B, MOJIeNb «LIMKII pa3BUTHS JIATYIIKIY.

Jladoparopnasi padora «/3yueHne CTpOeHHsI MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpErapaTax».

JlabopaTopHasi paboTra «BpIsBIcHNE IPU3HAKOB CXOACTBA 3apOAbIIIEH T03BOHOYHBIX JKUBOTHBIX.

JlabopaTopnast pabora «CTpoeHre OpraHoB Pa3MHOKEHUS BBICIIUX PACTCHUID.

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Wcropusi craHoBieHUs U pa3BUTUS TeHETHKU Kak Hayku. Pabotel I'. Menpnens, I'. ne ®@pusa, T. Moprana. Poinb oTeuecTBEHHBIX YUEHBIX B Pa3BUTHH
regetuxu. Pabotsl H. K. KonbroBa, H. . Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. @umumyenko, H. B. Tumodeesa-Pecosckoro.
OCHOBHBIE TE€HETHYECKHE IOHATHS M CHMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, QJIJIEIbHBIE T'€HbI, aJbTEPHATUBHBIE NPHU3HAKH, JTOMUHAHTHBIM H
peLieCCUBHBIN MPU3HAK, TOMO3UT0Ta, TETEPO3UroTa, YUCTas JIMHUSA, THOPUBI, TeHOTHII, (heHOTUN. OCHOBHBIE METObI T€HETUKU: THOPHI0IOTHYECKUi,
LUTOJIOTHYECKUI, MOJIEKYIIPHO-TEHETUYECKHM.

demoncrpanum. [loprpersr: I. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A.
Ounmumuenko, H. B. Tumodeer-Pecorckmii. Tabmuier u cxembl: «MeToabl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS Y.

JlaGopaTopHas pa6ora «/[pozoduia kak 00BEKT FTeHETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeurBanue. [lepBblii 3akoH Mennens — 3aKoH ennHO0Opas3usi THOpUIOB mepBoro mokosneHus. [IpaBuino nomuHupoBanus. Bropoii
3akOoH MeHens — 3aKOH paclleIuieHns MpU3HakoB. LluTonoruueckre 0CHOBbI MOHOTUOPUIHOTO CKpenuBaHus. [ Mmoreza 4ucToTh raMerT.
AHanusupyrouiee ckpeniuBanue. [IpoMexxyTouHbIi XapakTep Hacaen0BaHus. Pacuienienyre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUU.



Jurunbpuanoe ckpemuBanue. TpeTuil 3akoH MeHAeNns — 3aKOH HE3aBHCHUMOTO HAcCJEeIOBaHMs MPU3HAKOB. lluToornueckre OCHOBBI JUTHOPHUIHOTO
CKpELIMBaHMUS.

CueruieHHOE HaclieoBaHue nmpu3HakoB. Pabotel T. Moprana. CreruieHHOe HaclieJoBaHWE T'eHOB, HAPYIICHHUE CLETIICHUS MEXITy reHaMu. XPpOMOCOMHas
TE€OpUs HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIPENECHUS ToJla. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi W TE€TEepOraMeTHBIM TMOJI.
I'eHeTnueckas cTpykTypa MoJ0BbIX XpoMocoM. HaciietoBanue npu3HakoB, CLENIEHHBIX C TTOJIOM.

['enoTun kak menoctHas cucreMa. [lneioTponus — MHOKECTBEHHOE JeHCTBUE reHa. MHOKECTBEHHbBIN ajuiesin3M. B3auMoieiicTBUe HeauIeIbHbIX T€HOB.
Kommiiementapuocts. Onucras. [lomumepus.

['eHeTHYecKUil KOHTPOJb Pa3BUTUS PACTEHUH, KUBOTHBIX U UEIOBEKA, a TaKKe (PU3MOJIOTMYECKUX IMPOLIECCOB, MOBEICHUS M KOTHUTHBHBIX (DYHKIIUH.
['eneTnyeckne MexaHU3Mbl CUMOMOTEHE3a, MEXaHM3MbI B3aUMOJICHCTBUS «XO35MH — MapasuT» M «XO35UH — MHUKpoOHOM». ['eHeTHYecKHe acreKThl
KOHTPOJIS U U3MEHEHUS HACJICACTBEHHON MH(GOPMAIIMHU B TTIOKOJICHHUSIX KJIIETOK U OPTaHHU3MOB.

Jdemoncrpauuu. Iloprpersr: I'. Menaens, T. Mopras.

Tabmuner u cxembl: «[lepBeiii u BTOpoil 3akoHBl Mengens», «Tperuit 3akoH Menaens», «AHanIU3UpymolIee ckpemuBanue», «HemnomHoe
JTOMHHHpOBaHHE», «CIETUICHHOE HACJICJJOBAaHHE TPU3HAKOB y Apo30pwmib», «['eHetmka mona», «Kapmotun demoBekay, «Kapuotwm apo30Quuib»,
«Kapuorun ntuib», « MHOKECTBEHHBIN allIennu3M», «B3anmMoneiicTBue reHOBY.

OGopynoBaHue: MoJenb JJs JEMOHCTpPAIlMM 3aKOHOB €AMHOOOpa3us THOPUIOB MEPBOrO TOKOJICHHWS M PACIICIICHWs MPU3HAKOB, MOJETh s
JEMOHCTPALIMM 3aKOHAa HE3aBUCHUMOIO HACJEIOBAHMS MPU3HAKOB, MOJENb ISl JEMOHCTpAlMU CUEIUJIEHHOTO HAacleIOBaHUs IPU3HAKOB, CBETOBOM
MHUKPOCKOII, MUKpompenapar: «Jpo3zodumnay.

IIpakTuyeckas padora «/3yueHnue pe3yabTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y TPO30(DUITBI».

IIpakTuyeckas padora «/3yueHue pe3ynbTaToB TUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUITBI.

Tema 13. 3aKkoHOMEpPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotumna u cpensl npu GopmupoBanuu GpeHoruna. M3mMeHunBocTh mpu3HakoB. KauecTBEHHbIE U KOJTHMYECTBEHHBIC MPU3HAKHU. B bl
M3MEHUYMBOCTH: HEHACJICICTBEHHAs U HACJIEICTBEHHAs.

Monuduxaiontas n3MeHYUBOCTb. Poiib cpenibl B popMupoBaHun Mon(pUKallMOHHONW n3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHslil psaja u
BapuanuonHas kpuBas (B. Moranncen). CBoiicTBa MOAM(PUKAITMOHHON N3MEHYUBOCTH.

['eroTunuueckas ”3MEHUYNBOCTh. CBOMCTBA TEHOTUITMYECKOW N3MEHYMBOCTH. BUIBI TEHOTUIMMYECKOM N3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIl[MOHHASI.
KoMOuHnaTiBHast H13MEHYUBOCTh. Mei03 U MOJIOBOI MPOIIeCcC — OCHOBAa KOMOMHATHBHON H3MEHYMBOCTH. POIh KOMOMHATHBHOM M3MEHYMBOCTH B CO3/IaHUN
TEHETUYECKOTO pazHooOpasus B mpeiesiax O JHOTO BU/IA.

MyTtanuonHasi W3MEHYMBOCTb. BHIBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHble. CHOHTaHHBIE WU WHAYLUUMPOBAHHbIE MYTalMHU. SIepHbIE U
uToruIa3MaTudeckue Mytaruu. CoMaTH4YeCKHue M MOJOBbIe MyTaluu. [I[pUuunHbl BO3SHUKHOBEHHS MyTalliidi. MyTareHsl U MX BIMSHHE Ha OPTaHU3MBI.
3aKOHOMEPHOCTU MYTAIMOHHOIO TIpoliecca. 3aKOH TOMOJIOTMUECKMX pSAoB B HacieAcTBeHHOM wu3MeHunBoctu (H.M. BaBunos). BHesnepnas
M3MEHUYHNBOCTH M HACJICJACTBEHHOCTD.

Onuzenemura u NU2EHOMUKA, POIb INULEHEMUUEeCKUX (PaKmMopos 8 HACIe008AHUU U USMEHYUBOCMU (eHOMURUYECKUX NPUSHAKO8 Y OP2AHUZMOS.
Hemoncrpauuu. Iloptpersr: I. ne ®dpus, B. Horamncen, H. . Bapwmmo. Tabmuibi m cxembl: «Buabl m3meHUnBOCTHY, «MonudukammoHHas
U3MEHUYUBOCTHY, «KOMOMHATUBHASI H3MEHUNBOCTHY, «Meio3y, «OmionoTBopeHuey, «I eHeTnueckre 3a00IeBaHus YeIOBeKa», « BUIbl MyTammiiy.



OO6opynoBaHue: XKUBbIE U TepOapHbIe IK3EMILISIPbl KOMHATHBIX PAaCTeHUH, pUCYHKH ((oTorpaduu) >KMBOTHBIX C pa3IMYHBIMU BUJAMH U3MEHUYHUBOCTH.
IIpakTnyeckas padora «lccnenoBanne 3aKOHOMEPHOCTEH MOIAM(PHUKAIMOHHON M3MEHYMBOCTH. [locTpoeHHre BapHallMOHHOTO psiia M BapHALMOHHOM
KPUBOI».

JlaGopaTopHnas pa6ora «Mytauuu y Apo30(duiisl (Ha TOTOBBIX MUKPOIIPETApaTax ).

Tema 14. I'eHeTnKa YejI0BeKa

Kapuorun wyenoseka. MexayHaponHas NporpaMMa MCCIEJOBaHHS TI'€HOMa 4YeJIoBeKa. MeTolbl W3y4EeHMs T€HETHKM 4YEeJIOBEKA: I€HEaJOTMYECKHA,
OJIM3HELOBbIM, IUTOI€HETHUYECKUI, MOMYJALUOHHO-CTATUCTUYECKUN, MOJIEKYJIsApHO-TeHeTuueckuil. COBpeMEHHOE OIpeleNeHue TIeHOTUIa:
MIOJIHOTEHOMHOE CEKBEHHPOBAHME, F€HOTUIIMPOBaHUE, B TOM uucie ¢ nomombto I1I[P-ananusza. HacnencrBennble 3abosneBaHusl uyenoBeka. [ 'eHHble U
XPOMOCOMHBIE 00JIe3HU 4YeoBeKa. bone3sHu ¢ HacienCcTBEHHOM IMpeapacHojOKEHHOCThI0. 3HAUE€HHE MEIUIMHCKOM I'€HETUKU B NPEAOTBPALICHUU U
JICYCHUHM TEHETHYECKMX 3a00JIeBaHMI 4YeloBeKa. MeAMKO-TeHEeTHUeCKoe KOHCYIbTHpoBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETHYECKOTO Tpy3ay.
OTHYeCKUe acleKThl CCIIe0BaHUM B 001aCTH peaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOPHI MOBBIIICHHON YyBCTBUTEIBHOCTH YEJIOBEKA K (PHU3UUYECKOMY U XMMHUYECKOMY 3arpsi3HEHHIO OKpYyKaromen cpensl. ['eHeTnueckas
IPEepacoNOoKEHHOCTh YeJI0BeKa K narojorusam. Jdemoncrpanuu. TaGnuubl u cxemsl: «KapuoTun yenoBeka», «MeToibl U3y4eHUs TEHETHKHU YeI0BEKay,
«'eneTnueckue 3a00J1€BaHUs YETOBEKAY.

IpakTnyeckas padora «CocTaBieHHUE U aHAIU3 POJOCIOBHOM.

Tema 15. Cenexuusi opraHu3MoB

JlomecTukanuss M cenekuus. 3apokIeHHe celeKUuu U JoMecTukanmu. Ydenue H. M. BaBunoBa o LleHTpax HpOMCXOXAEHUS M MHOTrooOpa3us
KYJIbTYPHBIX pacTeHui. Pojb cenexkuuu B CO3JaHUM COPTOB PAacTEHU M MOpoJ >KUBOTHBIX. COpT, MOpoja, mTaMM. 3aKOH TOMOJOTHYECKHX PS0B B
HacnencTBeHHOM u3meHunBocty H. 1. BaBuioBa, ero 3HaueHue 17151 CelNeKIMOHHON paboThl.

Mertoasl ceneknMOHHOM pPaboThl. MCKycCTBEHHBINM OTOOp: MacCOBBIM W HMHIMBHAYAIbHBIM. OTambl KOMOWHAIIMOHHOW cenekiuu. Vcnbrtanue
pou3BoUTENeH 1Mo MoToMcTBY. OTOOP MO FEHOTUITY ¢ IOMOIIBIO OLIEHKU (PeHOTHIAa TOTOMCTBA U OTOOP MO T€HOTHUITY ¢ omolIbio aHanu3a JJHK.
NckyccTBeHHBIH MyTareHe3 Kak METOJ CeNEeKIMOHHON paOoThl. PauanmoHHbIN 1 XUMHUYECKUI MyTareHe3 Kak HCTOYHUK MyTaluil y KyJIbTYpHBIX (hopM
opranu3MoB. Vcnosp30BaHne T€HOMHOTO PEJaKTUPOBAHUS U METOJ10B pekoMOMHAHTHBIX JIHK 111 mosyueHust uCXOHOTO MaTepuana A CeIeKIUH.
[Honyuyenue nonumnonaoB. BHyTpuBnaoBas rudbpuaunsanus. bin3kopoacTBEHHOE CKpelluBaHUe, WM MHOpUIMHT. HepoicTBeHHOE CKpeluBaHue, WU
ayTOopuaunr. I'erepo3uc u ero npuunHel. Mcnons3oBanue rereposuca B cenekuuu. Otnanénnas rudpuauzanus. [Ipeogonenue 6ecrioaust MeXBUIOBBIX
ruopuaoB. JIOCTHKEHUS CENEKINN PACTEHUH U KUBOTHBIX. «3€1EHAsA peOIOYUsLY.

CoxpaHeHue W H3y4Ye€HHE TEHETUYECKUX PECYpCOB KYJIbTYpHBIX PACTEHMH M HUX AMKHX pOJUYEH JUIs CO3JIaHMsI HOBBIX COPTOB MU THUOPHUIOB
CENbCKOXO35MCTBEHHBIX KYNbTYp. M3yuenue, coxpanenue u ynpagienue 2eHemudecKuUMu pecypcam CenbCKOX03AUCMBEHHBIX U NPOMbBICTIO8bIX HCUBOMHBLX
8 YeNAX VIYYUEHUA CYUecmEyIouux U CO30aHUs HOBbIX NOPOO, JNUHUL U KPOCCOB, 6 MOM YUCIe C NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHbIX
UCcne008anull, nepedosslx uoel u NepcneKmuEHbIX MexHoI02UI.

Jdemoncrpanum Iloprpersr: H. 1. Basunos, 1. B. Muuypun, I'. /. Kapneuenko, I1. I1. JIykesanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.
Tabmuupl u cxeMbl: «lleHTphl NPOMCXOXKIEHUS U MHOT0OOpasusi KYJIbTYPHBIX pacTE€HUI», «3aKOH TOMOJOTHYECKHX pSAJOB B HACIEJICTBEHHOM
U3MEHUYUBOCTHY, «MeTo bl cenekumny, «OTaanénnas rudpunuzanusy, «Myrareaes».

JlaGopaTropHas padora «/3yyeHrue coOpToB KyJbTYPHBIX PACTEHUN U MOPOJ TOMAIIHUX KMBOTHBIX).

JlaboparopHasi padora «/3yueHrne METOJ0B CEJIEKIIUU PACTCHUII.



IOKkckypeusi «OCHOBHBIE METOABI W JOCTHDKCHHS CEJICKIIMM PACTEHWHW W OJKUBOTHBIX (Ha CEJICKIMOHHYI CTaHIMIO, TUIEMEHHYI Qepmy,
COPTOMCIIBITATENLHBIN YYACTOK, B TEITMYHOE XO3SHUCTBO, B Ta0OPATOPUIO arpOYHUBEPCUTETA UM HAYTHOTO IICHTPA).

Tema 16. BroTeXHO0JI0THsI U CHHTEeTHYEeCKAas1 OMO0JIOTUs

OOBEKTHI, HCIONB3yeMbIE B OHOTEXHOJOTHUH, — KJICTOYHBIE M TKAHEBBIE KYJIbTYpPhl, MUKPOOPTAHU3MBI, HMX XapaKTEPUCTUKA. TpagurroHHas
OMOTEXHOJIOTHS: XJIeOoIeueHue, MOJIyIeHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIUE. Mukpoouogornueckuii cuaTe3. OOBEKThl MUKPOOHOIOTHYECKIX
texHousoruil. [lpon3BoicTBO O€nika, aMUHOKUCIOT U BUTAMUHOB.

Co31aHre TEXHOJIOTMH M WHCTPYMEHTOB IIEJICHANIPABICHHOTO HM3MEHECHHMsST M KOHCTPYMPOBAaHUS T€HOMOB C IIEIbIO TOJYYCHHS OpPraHU3MOB U HX
KOMITOHEHTOB, COJIEp KAIlMX HE BCTPEUAIOIINECS B IPUPOIE OMOCUHTETUUECKHE ITYTH.

Knerounas umxenepusi. Metoasl KyJIbTypbl KIETOK M TKaHeW pacTeHWil M kuBOTHBIX. KpunoOanku. Comarudeckas TMOpUAM3alNUS U COMAaTHYECKHIA
smOpuoreHe3. Mcronp3oBaHue TaruioOWI0B B CEJICKUUU pacTeHui. [lonyuenue MOHOKIOHANbHLIX anmumen. Hcnonv3osanue MOHOKIOHANbHBIX U
NONUKIIOHANbHBIX  aHmumenl 6 MeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpEHHE. PEKOHCTPYKIus SHLEKIETOK M KJIOHMPOBAaHUE MKUBOTHBIX. MeTon
TpPaHCIUIAHTAIUH SIEP KIECTOK. 1exHono2uu 0300p06ieHUs, KYTbMUBUPOBAHUS U MUKDOKIOHANbHO20 PASMHONCEHUSL CeNbCKOXO3AUCTBEHHbIX KYIbMYP.
XpoMocOMHasl U TeHHasl WHKeHepus. MIckycCcTBEeHHBIN cuHTe3 reHa U KoHcTpyupoBaHue pekomounantHeix JJHK. Cozoanue mpanceennvix opeanuszmos.
JlocTrkeHus ¥ ePCIIeKTUBBI XPOMOCOMHOM M TeHHOW WHKEHEPUH. DKOJIOTHYECKUE U ATUYECKUE TTPOOTIEMbI T€HHON MHKEHEPUH.

Menununackue onorexnonoruu. [locrrenomuas nudponas menununa. [1IP-auaraoctrka. MeTabonoMHBIN aHAIU3, TEHOIICHTPUYSCKUHN aHAJIU3 ITpoTeoMa
YEJIOBEKa JUIsI OLIEHKH COCTOSIHHSI €ro 3JI0pOBbs. Vcrosib30BaHME CTBOJIOBBIX KIJIETOK. TapreTHasl tepanus paka. 3D-OuommkeHepus: st pa3paboTKu
dbyHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHM, CO3JaHMS KOMILJIEKCHBIX TKAaHEW COYeTaHHEeM TEXHOJOTHH TPEXMEPHOro OHONMPUHTHHTA M
ckadonaunra Uil penieHus 3a/1a4 NePCOHATU3UPOBAHHON METUITUHEI.

Coznanue BEeKTOPHBIX BAKIMH C IENbI0 0OecriedeHns] KOMOMHUPOBAHHOM 3aiuThl OT Bo30yauteneit OPBU, ycTaHoBneHHE MOJNIEKYIISIPHBIX MEXaHU3MOB
dbyakuuonuposanus PHK-conepkamumx BUpycoB, BBI3BIBAIOIIUX 0CO00 OMacHbIC 3a00I€BaHUsI YEJIOBEKA U KUBOTHBIX.

Jemoncrpanun. Tabmuubl u cxemsl: «/crmonb30BaHHEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM TMPOU3BOACTBE», «KierouyHas umxkeHepus», «l eHHas
WHKEHEPUS».

Jla6opaTopnasi pa6ora «l3yueHrne 00beKTOB OMOTEXHOIOTHI.

11 KJIACC
Tema 1. 3apokaeHue ¥ pa3BUTHE IBOJTIOLUOHHBIX NIPEeACTABJICHUNA B 0M0JI0T N
OpomronmonHas Teopus Y. JlapBuna. [Ipennocsinky BO3HUKHOBEHUS AapBUHU3MA. JKu3Hb 1 Hay4Has nestenbHocTh Y. [lapBuHa.
JIBuoKkymiue cuiibl 3BoftolMK BUAOB 10 Y. JlapBuHY (BbICOKAash HHTEHCHUBHOCTh PAa3MHOKEHMsI OPTaHW3MOB, HACJEICTBEHHAs M3MEHUYHMBOCTh, OOpHOa 3a
CYIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).
Odopmnenne cunrernueckoir Teopum HBomonuu (CTD). Helttpanbaas Teopusi sBomtonnu. COBpeMEHHAasl SBOJIONMOHHAS OWOJIOTHs. 3HAaYeHUE
HBOJIIOIIMOHHOMN TEOpUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOH KapTHHBI MUpA.



Hemoncrpaumu [loptpetsi: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. lapsun, C. C. UerBepukos, 1. U. [lImaneraysen,
Hx. Xonneitn, . K. bernses.

Tabmumpl m cxemsl: «Cucrema >xuoir npuponsl (o K. Jluanuero)», «JlectHuna >kuBbiXx cymectB (rmo Jlamapky)», «MexaHu3m GOpMHPOBAHUS
npucnocoOIeHnit y pacTeHul 1 XKUBOTHBIX (1o Jlamapky)», «Kapta-cxema mapmipyra myremectBust Y. Jlapsuna», «Haxonku Y. [lapunay, «@opMsl
00prObI 3a cymiecTBoBaHHe», «llopoasl romybeit», «MuorooOpasue KyiabTypHBIX (opm KamycTb», «llopoabl JOMamIHUX >KUBOTHBIX», «Cxema
oOpazoBanusi HOBBIX BUIOB (1o Y. JlapBuny)», «CxemMa COOTHOIIECHHUS IBHXKYIIMX CHJI 3BOJIOLUNY», «OCHOBHBIE MOJOKEHUSI CUHTETHUYECKOW TEOPUU
3BOJIIOLIAN.

Tema 2. Mukpo3sBosonus U eé pe3ybTaTbl

[Tomynsitust Kak sJeMeHTapHas eAnHUIA SBOMOIMHA. COBpEeMEHHBIE METO/IbI OLEHKH T€HETHUECKOT0 Pa3sHOOOpas3us U CTPYKTYpPbI momyssinuii. I3mMeHeHue
reHo(oH/Ia MOMYJISALUHU KaK 3JIEMEHTAapHOE YBOJIIOIMOHHOE SIBJICHUE. 3aKOH TeHeTrnueckoro paBHoBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHble (DAKTOPHI (ABIIKYIIKME CHIIBI) 3BOJIONMU. MyTanmuoHHblM npouecc. KomOuHatuBHas u3MeHYMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJICHHBIE U3MEHEHUsI 4acTOT ajuieied B momyasnusx. Dddekt ocHoBarens. Dggexm Oymoiiounozo copaviuika. CHudiceHue 2eHemuieckozo
pasHoobpazus: npuyumsl u cireocmeus. Ilposenenue sgppexma Opeiigha cenos 6 Oonvuwiux u maneix nonyiayuax. Murpauun. V30781 TOMYNISLIMNA:
reorpaduyeckas (IIpoCTpaHCTBEHHAs ), Onoorudeckas (penpoayKTUBHAS).

EctectBeHHbIl 0TOOp — HampaBisomuid (akrop sBomonuu. DOpMbl €CTECTBEHHOTO OTOOpa: MABIKYIIWN, CTaOWIM3UPYIOUINM, pa3pbIBarOIIUN
(nu3pyntuBHbIN). [TonoBoit 0TOOP. BO3HHKHOBEHKE U 3BOJIOLMS COLIMATIBLHOTO MTOBEACHUS JKUBOTHBIX.

[Tprcnoco0IeHHOCTh OPraHM3MOB KaK pe3yibTaT MUKPO3BOIIONMU. Bo3HHKHOBEHHE npucnocoOneHuit y opranu3smMoB. ApoMop}o3bl U MIMOaJaNTallku.
[Ipumepsl mpucnocoOieHuit y opraHusmMoB: Mopdornorudeckue, QU3NOIOTHMYECKHe, OUOXMMHUYECKHe, ToBeaeHYeckrue. OTHOCHUTENbHOCTh
IpUCIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepun u ctpykrypa. BumooOpa3oBaHue Kak pe3ynbTaT MHUKPOAIBOJOLMHU. M3omsanus — kiroueBoil (aktop BugooOpazoBanus. Ilytu u
croco0bl  BHJI000pa3oBaHMA:  ajulomaTpuyeckoe (reorpauueckoe), CHMIATPUYECKOe (IKOJOTMUYECKOEe), «MIHOBEHHOE»  (ITOJUILIONIU3AIMs,
rudpuansanys). JJinTenbHOCTh 3BOIIOLIUOHHBIX ITPOLIECCOB.

Mexanu3mbl (GOpMUPOBaHUS OHOIIOTHYECKOTO pa3HO0Opa3usl.

Ponb 3BOMIONIMOHHON OMONOTMM B pa3padOTKE HAYYHBIX METOJOB COXpaHEeHHs] Ouopa3HooOpasus. MUKpPOIBOIIONUS U KOIBOJIOLUS MapasUTOB U HUX
x03s51eB. MexaHu3Mbl (POPMHUPOBAHUS YCTOHUMBOCTH K aHTHOMOTUKAM M clIOcOObI O0pPHOBI ¢ HEM.

Hemoncrpauuu [Toprpersr: C. C. YerBepukos, 3. Maiiep.

Tabnuupl 1 cxembl: «MyTallMOHHAs U3MEHYUBOCThY, «llomynsuonHas cTpykTypa Buiay», «Cxema nposiBjieHus 3akoHa Xapau—BaitnOepray, «IBmwkymue
CHUJIBI SBOTIOINMY, «DKOJIOTHYecKas U30JIA1Us NOMyNIALUid ceBaHCKOM dopenny, «I'eorpadudeckas U30SUSA TUCTBEHHUIIBI CHOUPCKON M JTMCTBEHHUIIBI
naypckoi», «llomynsnuoHHbIE BOJIHBI YHCICHHOCTH XMIIHHKOB WU JKepTB», «(Cxema JeWCTBUS €CTECTBEHHOTo oTOopa», «Popmbl OOpbOBI 32
cyliecTBoBaHue», «MHIycTpuaibHbIN Mennanu3M», «KuBble uckonaemsie», «[lokpoBUTEIbCTBEHHASI OKpAcKa KUBOTHBIX», «lIpeaynpexaatomias okpacka
KHUBOTHBIX», «Pusnonorudeckue agantanun», «IIpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCHTEIbHOCTH», «Kputepuu Buaa», «Buibl-IBONHHUKNY,
«CtpykTypa BHma B mpupozae», «Crmocodsl BumooOpazoBaHus», «l'eorpaduyeckoe BUI000pa3oBaHHME TPEX BUIOB JAHJBIIICHY», «IKOJIOTHUECKOE
BU000pa30BaHue BUOB CUHHI, «[lonuruionasl pacreHuit», «KanycTHO-peaeuHblid THOpUI.

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMA HACEKOMBIX, Yy4esa NTHUIl U 3Bepel ¢ MpUMepaMy pa3JIMUHbIX MPHUCIIOCOOJICHN, Yydesia MTUIl U 3Bepei
pa3HbIX BUJOB, TepOapuu pacTeHU OIU3KUX BUOB, 00Pa30BaBIIMXCS Pa3IMYHBIMHU CIIOCOOAMHU.



JladopaTropnasi padora «BpIsBiIeHHE H3MEHYUBOCTH y 0COOCH OJHOTO BUIA.

IIpakTnyeckas padora «I[IprcrnocobneHnst OpraHu3MOB U UX OTHOCHTEIbHAS 11eIECO00PA3HOCTH

Jladoparopnasi padora «CpaBHEHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3Bo/ionusi M €€ pe3yJbTaThl

Mertonbl u3ydenus: Makpo3Bosonuu. [lageoHTonornyeckre MeTobl U3ydeHus 3BoIoIMU. [lepexonnblie GopMbl U PuUIOreHeTHUYECKUe psiibl OPraHU3MOB.
Buoreorpaduyeckue metoasl u3yueHus sBosonuu. CpaBHeHue (Giaopsl U (payHbl MaTepuKoB U OCTPOBOB. buoreorpaduueckue obmactu 3emian. Buasi-
9HJCMMKU U PEIIUKTBHI.

DOMOPHOTIOTHYECKUE U CPABHUTEIHHO-MOP(OIOTHIECKHE METOIBI U3yUSHHsI IBOJIONMH. | eHeTHYeCKHe MEXaHU3MbI SBOJIIOLIMU OHTOTEHE3a U TOSBICHUS
SBOJIIOLIMOHHBIX HOBIIECTB. ['OMOJOrMYHBIE M aHAJOTMYHBIE OpraHbl. PyauMeHTapHble oOprasel W aTaBU3MbBL.  MOJIEKYJISPHO-TEHETUYECKUE,
OMOXMMHUYECKHE M MaTeMaTHYeCKHe METOJbl M3y4YeHHs SBOJIOUMHU. ['oMosoruunbie reHbl. COBpeMEHHBIE METOMABI MOCTPOCHUS (HIIOTEHETHYECKHX
JIEPEBHEB.

XPpOMOCOMHBIE MYTaIlMU U SBOJIIOLIMSI TEHOMOB.

OO0ue 3akoHOMEpHOCTH (TpaBmia) 3BOIOLUM. [Ipunyun cmenvt hynkyuii. HeobpatumocTs 3BosoLnU. AnanTuBHas paauvanus. HepaBHOMepHOCTb
TEMIIOB 3BOJIOLUH.

Hemoncrpauuu [Toptpersr: K. M. bap, A. O. Kopanesckuii, @. Mrosmep, 3. ['ekkensb.

Tabmuupel 1 cxembl: «DUIOT€HETUUYECKUM psii Jomaany, «ApXeonTepukcey», «3Bepo3yOwie smepbl», «Cteronedans», «Punnoputs», «CemMeHHBIE
nanopoTHUKW», «buoreorpapuueckue 30HBI 3eminy», «/pelid KoHTHMHEHTOB», «PenukTel», «HauyanpHble CcTaguu 5SMOPHUOHATIBHOIO pPa3BUTHUSA
MO3BOHOYHBIX JKUBOTHBIX», «] OMOJIOTHYHbBIE U aHAIIOTMYHBIE OPTraHbl», «PyaMMeHTbI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI YEIOBEKA U IIMMIIaH3€e»,
«["maBHBIE HaNIpaBIIEHUS SBOIIOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIIOLIUI.

O6opynoBaHue: KOJUIEKIUH, repOapun, MyJIsSKH HCKOITAeMbIX OCTaTKOB OPraHU3MOB, MYJISKU TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxosxknaeHue U pa3BuTHE )KM3HU HA 3emJie

Hayunble runore3bl NpoucXokIeHHUs KU3HU Ha 3emie. AOHoreHe3 U maHcnepMusi. JJoHayuHble TPEACTaBICHUS O 3apOKACHUU JKU3HU (KPEalMOHU3M).
'unore3a mocTosTHHOrO caMo3apoXkaeHus KU3HU U e€ ompoBepkeHue onbiTamMu @. Pemu, JI. Cnamnanuanu, JI. Ilactepa. Ilponcxoxaenue >KU3HU U
acTpoOHOIOT U

OcHOBHBIE 3TaIbl HEOPraHUYECKOH dBostonun. [ImanerapHas (reosormdeckas) BOJTIONHS. XUMHUECKask BOJIOIHUSA. AOHMOTEHHBIN CUHTE3 OPTaHHYeCKUX
BemecTB 13 Heoprannyeckux. OneiT C. Musutepa u I'. FOpu. OGpa3oBanue nonumepos u3 MoHoMepoB. KoarepBatHas runote3a A. M. Onapuna, runoresa
nepBuyHOTo OynboHa J[k. Xomnzaeitna, renetudeckas runore3a [. Mémrepa. Pubosumsr (T. Uek) u runoresa «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKIIETKH.

Uctopust 3emnu u metonasl e€ usydeHus. Mckomaemble opraHmdeckue ocTtatku. ['eoxponosorusi u e€ metoisl. OTHOcuTeNbHas U aOCONIOTHAS
TEOXpOHOJIOrUs. ['e0XpoHOIOrHYecKas MIKaia: 0HbI, 3pbl, IEPUOBI, JITOXH.

HavanbHble sTansl opranndeckoi 3Bosounu. [losBneHne 1 3BOMIONMS NEPBBIX KJIETOK. DBOJIIOLMS MeTaboan3Ma. Bo3HUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT NMepBbIX Ha 3emiie cooOmecTB. CTpoMaTonuThl. [IpokaproTHI M 3yKapHOTHI.

[TpoucxoxkaeHue 3ykapuoT (cuMOnoreHes). DBOIOLMOHHOE POUCX0XKIEHHE BUPYCOB. I[IponcxoxieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHME
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.



OCHOBHBIE 3Tarbl BOJIIOIUK BhICIIMX pacTeHUi. OcHOBHBIE apoMopd03bl pacTeHuil. Beixom pactenuii Ha cymry. [losiBIIeHHE CITIOPOBBIX PACTCHHH U
3aBoeBaHKEe UMU cyld. CeMeHHble pacTeHUs. [Iporcx0k1eHNE LIBETKOBBIX PACTEHUM.

OcHOBHBIE ATarnbl 3BOIIOIHUH )KUBOTHOTO MUpa. OcHOBHBIE apoMOp(O3bl KUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSBIEHUE COBPEMEHHBIX
tunoB. llepBeie XopaoBble XUBOTHBIEC. JKHW3Hb B BOJE. DBOJIONMS IMO3BOHOYHBIX. [Ipomcxoxnaenue amduOuit m pentunumit. IIpomcxoxnenue
miiekonuTaromux u ntuil. [puHnun kitoueBoro apomopdosa. OcBoeHue 0ecrio3BOHOYHBIMU U TO3BOHOYHBIMU KMBOTHBIMU CYIITH.

Pa3zBuTHe )x13HE Ha 3eMiie 110 3paM U TIEPHOAAM: apXel, MPOTepO30i, MaIe030i, Me3030i, KaiitHO301. OO0IIast XapaKTepPUCTHUKA KIIMMATa U Te0JIOTUYECKUX
npoueccoB. [losBieHne 1 pacuBeT XapaKTepHbIX OPraHU3MOB. YTJe00pa3oBaHue: €ro YCIOBHsSI U BIUSHUE HA Fa30BbIA COCTaB aTMOC(eEpHI.

MaccoBble BBIMUpPaHUsl — SKOJIOIMUECKHUE KPU3HUCHI Ipouuioro. IIpuduHbl U ciencTBUsS MaccOBBIX BbIMUpaHui. COBPEMEHHBIN 3KOJIOTUYECKUI KpU3HC,
ero ocobennoctu. [Ipobiema coxpaneHus 6MopasHOOOpa3us Ha 3emIie.

CoBpemeHHas cuctema opranndeckoro mupa. [IpuHune! kiaccupukanum opranu3mMoB. OCHOBHBIE CUCTEMATUUYECKUE TPYIIITBI OPraHU3MOB.
Hdemoncrpauuu [Toprpersr: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. M. Onapun, [x. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.
Tabmuubr u cxemsl: «Cxema ombita @. Penny, «Cxema onbita JI. IlacTepa mo m3yueHHIo camMo3apoxaeHus xu3Hm», «Cxema ombita C. Mwmmiepa, 1.
KOpu», «3JTarnbl HeopraHuuecKkoi 3BoMOINN», «I'eoXpoHonoruueckas mkana», «HauaapbHble 3Tanbl OpraHMYecKoil Bomonun», «Cxema oOpa3zoBaHUs
IYKapHOT NyTéM cuMmOumoreHesza», «Cucrema XHBOH NpHUpoabl», «CTpoeHHe BHpyca», «ApoMopdo3sl pacteHmit», «PuHuoGuTHY, «OMXHOKIETOUHBIC
BOZOpOCIN», «MHOrOKJIETOUHbIE BoAopocin», «Mxu», «llamoporHukm», «l'omoceMeHHble pacTeHuUs», «OpraHbl LBETKOBBIX pacTeHUiD», «Cxema
Pa3BUTHS JKUBOTHOTO MHpay», «ApomMop¢o3bl KUBOTHBIX», «lIpocteiimmey, «KumeunononoctHeie», «llmockue depBuy», «UneHucroHorue», «PpiOb»,
«3emHOBOJHBIEY, «lIpecMbikatouuecs», «lItuupy, «Mnexkonurarommue», «Pa3BuTue XU3HU B apXeWCKou spey, «Pa3BUTHE XKU3HU B MPOTEPO30MCKON
ape», «Pa3BuTHE XKU3HU B MaJIC030UCKON 3pe», «Pa3BuTHE )KU3HU B ME3030MCKOM 3pey, «Pa3BUTHe ®U3HU B KalHO30ICKOI 3pey, «CoBpeMeH Has cucTeMa
OpPraHMYECKOTO MUPa».

O6opynoBanue: repdbapun pacCTeHUN pa3InYHBIX OTJEJIOB, KOJJIEKIIMH HACEKOMBIX, BIaXKHbIE MIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUTIOCKOB, KOJIIEKIIUU
UTJIOKOKHX, CKEJIETHl IT03BOHOUYHBIX JKUBOTHBIX, Uydesa NTHULl U 3BEPEH, KOJJIEKIMU OKAMEHEJIOCTEH, MOJE3HbIX MCKOMAEMBIX, MYJISKU OPTaHUYeCKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHas JadopaTtopHasa padora «MojaenupoBanue onbslToB Muuiepa—tOpu no M3ydyeHuio aOHMOreHHOro CHHTE3a OPraHMYEeCKUX COEJMHEHUH B
NepBUYHON aTMochepe».

JlabopaTopnasi padora «l3ydyeHne u onncanue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOB).

IIpakTuyeckas padora «3yueHue ocoOOEHHOCTEN CTPOEHUS PACTEHUN PA3HBIX OTAEIOB.

IIpakTnyeckas padora «/3yueHne 0COOEHHOCTEH CTPOCHNUS TTO3BOHOYHBIX KHBOTHBIX).

Tema 5. IIpoucxoxkaeHue 4ea0Beka — aHTponorede3 Pasiensl U 3a1a4u aHTPOINIOJIOTMU. MeTO1bI aHTPOIIOJIOTHH.

CraHOBIIEHHE ITPEICTABICHUN O POMCXOKAEHUH YelloBeKa. Penurnosubie Bo33peHus. COBpEMEHHbBIE HAYUHbBIE TEOPHH.

CxonctBOo 4YenoBeka € KMBOTHBIMU. CHcTeMaTHYeCKOe IOJIOKEeHHE ueroBeka. CBHUIETENbCTBA CXOJICTBA YEJIOBEKAa C KUBOTHBIMU: CPAaBHUTEIHHO-
Mopdosoruueckue, sMOprosorndeckue, pusnonoro-onoxumMuyeckue, nopeaeHyeckre. OTIMUus YeloBeKa OT KHUBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rOIOBHOTO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBmxymme cuibl ((hakTophl) aHTPOIIOreHe3a: OMoJIornyeckue, connanbabie. COOTHOIIEHUE OMOTOTMYECKUX M COIIMATIBHBIX ()aKTOPOB B AHTPOIIOTEHE3E.
OCHOBHBIE CTaIUU AHTPOIIOTeHe3a. PaHHWE uernoBekooOpasHbie 00e3bsiHbI (ITPOKOHCYIBI) M PAaHHWUE TIOHTHUILI — OOIIME MPEIKH YeTOBEKOOOPa3HBIX
00e3bsiH U JIIOJICH. ABCTPAJIONUTEKH — ABYHOTHE IMpeNKH Jroael. YenoBek yMenblid, epBble U3TOTOBJICHUS Opyaui Tpyda. YenoBek MpsIMOXOASIINN U



MIePBBIA BBIXO JTt0jIei 3a penenbl Adpuku. UenoBek reiaenboeprckuii — oOuii MpeoK HeaHIePTAIbCKOTO YEJIOBEKa 1 YeJIoBeKa pasyMHOro. UenoBek
HEaHJEPTAIbCKUN KaK BUJ JIIOJECH XOJIOAHOrO Kiumara. YelloBeK pasyMHBIM COBPEMEHHOIO THUIIA, JIEHHUCOBCKUM 4YEJIOBEK, OCBOCHUE KOHTMHEHTOB 3a
npenenamu A¢puxu. [Taneorenetnka u najaeoreHOMHUKA.

DBOIIIOLIMS COBPEMEHHOTO yesioBeka. EcTecTBeHHBIN 0TOOP B MOMYIALMAX YeIOBeKa. MyTallMOHHBIN mporece U noaumopdusm. [lomynsiuonHsie BOJIHBI,
npei¢ reHo, Murpanus 1 «3pQexr ocHoBaTems» B NOMYJIALMIX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bosnpime pacel: eBponeoujHas (eBpasuiickas), aBCTpalo-HErpoujHas (dKBaTopuaibHasl), MOHIOJIOUAHAS
(a3uarcko-aMepuKaHcKas). Bpems u myTu pacceneHus yenoBeka 1O IutaHeTe. EquHcTBO uenoBedeckux pac. HaydHas HeCOCTOATEIBHOCTh pacu3Ma.
[IpucnocobneHHOCTh YeloBeKa K pa3HbIM YCIOBHSM OKpYKaromen cpeabl. BimsHue reorpadudeckoil cpeapl u apeiida reHoB Ha MOpPGOJIOTHIO U
(HU3UOIIOTHIO YeTIOBEKa.

MeXIUCIUTUTMHAPHBIE METOBI B (hU3H4YecKoi (OMOJIOTHYECKO) aHTPOMOJIOTHH. DBOJIIOIMOHHAS aHTPOMOJIOTHS M IaJCOaHTPOIOIOTHS YeTIOBEYECKUX
nonyJsiuii. buoconuanbHble Hccne0BaHUS NPUPOIBI YenoBeka. McenenoBanue KO3BOIIOIMHA OMOIOTHYECKOT0 U COLIMAIBHOIO B YEJIOBEKE.
Hemoncrpauuu [Hoprperst: Y. lapsun, JI. Jluku, f. 5. Porunckuii, M. M. I'epacumos.

TaGnuupl 1 cxembl: «MeTo/ibl aHTPOIIOJIOTUY, «I 0J0BHOM MO3T yeraoBekay, «HenoBekooOpaszHble 00€3bsHbI, «CKeNeT YelloBeKa U CKEJET LIMMITaH3e»,
«PynuMeHTBl U aTaBU3MBbDY, «/IBHXKYIIME CUIIBI aHTPOIIOT€HE3a», «IBOJIIOLIMOHHOE IPEBO YEJIOBEKA», «ABCTPAIONUTEKY, «YenoBek yMmensblit», «HUenoBek
npsMoxonaumiiy, «Jlenncosckuil yenoBek» «Heannmeprameupl», «KpomanboHueD, «lIpenkm uenoBekay», «OTambl 3BOJIIOLUU 4ellOBeKa», «Packl
YeJI0OBEKay.

Ob6opynoBaHue: MYJSDKM OKaMEHENIOCTeH, NpeAMETOB MaTepUaNbHOM KyNbTyphl MpPEIKOB YENOBEKa, penpoaykuuu (dororpadguu) KapTUH C
MHU(OTOTUUECKUMH U OUOJICCKUMH CIOKETaMHU MPOUCXOXKIACHUS yeloBeKka, pororpaduu HaXOIOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa,
MOJIEJIb Ueperia YeJIOBEKA U Yeperna IUMIIaH3€e, MOJENb KUCTH YEJIOBEKA U KUCTH IIHMMIIaH3€, MOJIENH TOPCa MPEJKOB YEI0BEKa.

IIpakTHyeckas padora «3yueHue ocOOEHHOCTEH CTPOEHUS CKEIEeTa YeIOBEKA, CBI3aHHBIX C MPAMOXO0KICHUEM.

IIpakTnyeckas padora «3ydyeHune 3KOJOTNYECKUX aJaNTallUN YETOBEKA».

Tema 6. Jxkos10rus — HAyKa 0 B3aUMOOTHOIIEHUSIX OPTraHM3MOB M HAJOPTaHNU3MEHHBIX CHCTEM C OKPY’Kaloliei cpenoi

3apoxaeHue u pa3BuTHe dKosoruu B Tpyaax A. I'ymbGonbara, K. @. Pynee, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznenst u 3agaun
sKosioruu. CBA3b IKOJIOTUH € IPYTUMH Haykamu. Metozsl skosioruu. [loneBsie HaOmoaeHNs. DKCIIEPUMEHTHI B 3KOJIOTMH: IPUPOIHBIE U J1abOpaTOpPHBIE.
MopenupoBaHie B 3KOJIOTHH. MOHUTOPHHT OKpPY’KaIOIIeH Cpeibl: JOKaJbHBIN, PEerHOHATBHBIA U TI00aNbHBIA. 3HaAUE€HHE HKOJOTHYECKUX 3HAHWM NI
YeJI0BeKa. DKOJIOTMYECKOEe MUPOBO33PEHME KaK OCHOBA CBS3EM 4yenoBedecTBa ¢ NpUpoo. POpMHUPOBAHHE HKOIOTHYECKON KYJIBTYPBI U 3KOJOTHYECKON
IPaMOTHOCTH HACEJIEHUS.

Jdemoncrpauum Iloptpers: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, J. I'ekkenb, A. Tencnu, B. H. Cykaués. TaOmumsl u cxembl: «Pa3aensl
9KOJIOTUM», «MeTobl FKoIornun», «CxemMa MOHUTOPUHIA OKPYKAIOLIEH cpeabl».

Jladoparopnasi padora «/3yueHrne METOZ0B SKOJIOTHYECKUX HUCCICTOBAHUIY.

Tema 7. Opranusmbl u cpeaa o0uTaHMsA DKoJorndyeckue (akTopbl U 3aKOHOMEPHOCTH UX JAeicTBus. Kimaccudukanus sK0IOrn4eckux (GakTOpoOB:
abmoTHyeckue, OMOTHIECKUE, aHTpororeHHbIe. O0IIHe 3aKOHOMEPHOCTH JIeHCTBHsI dKoJorndeckux ¢gaktopoB. [IpaBuno muanmyma (K. [lnpenrens, 1O.
JInbux). TonepanTHOCTh. DBpHUOMOHTHBIC U CTCHOOMOHTHBIE OpraHu3Mbl. AOnotnyeckue GakTopbl. CBET Kak sKonorudeckuit hakrop. JleicTBre pa3HbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIBbl PACTEHUN M JKUBOTHBIX IIO OTHOLIEHUIO K CBeTy. CHrHaibHas poJib CBETA.
DoTONEepUOAU3M.



Temnepatypa kak skonorudeckuii gaxrop. [eiictBue Temmneparypsl Ha opranu3mbl. [loHKUI0TEpMHBIE 1 TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBbI.

BnaxnocTs kak skonoruueckuii dakrop. [Ipucnocobnenuss pacteHuit K noaaepxaHuio BoaHoro Oananca. Knaccudukanus pacteHuil o OTHOUICHHUIO K
BoJie. [IprcrocobneHust d)KUBOTHBIX K M3MEHEHHUIO BOAHOTO PEXHUMA.

Cpenbl oOuTaHusl OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3/AYIIHAs, MOYBEHHAs, TJTyOMHHAs MOJNOYBEHHAs, BHYTpHOpPraHu3MeHHas. PU3NKO-XUMHUYECKUE
0Cc00EHHOCTH cpell 00MTaHusl opraHu3MoB. IIpucnoco6ienust OpraHu3MOB K KH3HH B Pa3HBIX Cpeax.

buonoruueckue purmbl. BHemnue n BHyTpeHHUE putMbl. CyTOUHBIE U FOJWYHbIE PUTMBI. [Ipucrnoco61eHHOCTh OpraHu3MOB K C€30HHBIM W3MEHEHUSIM
YCJIOBUU KU3HU.

Kuznennsie popmbl opranuzMoB. [lonstie o xu3HeHHOU ¢Gopme. JKuzHeHHbIe (HOPMBI PaCTeHUN: JEPEBbs, KYCTAPHUKHU, KYCTAPHUYKU, MHOTOJIETHHE
TpPaBbl, OHOJIETHHUE TPaBbl. JKU3HEHHBIE ()OPMBI )KUBOTHBIX: THAPOOUOHTHI, TeOOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a )KU3HH.
buotnueckue ¢dakropsl. Buasl OMOTHYECKMX B3aWMOJEWUCTBUN: KOHKYPEHIIMS, XWUITHUYECTBO, cUMOMO3 u ero (opmbl. [lapazutusMm, koomeparus,
MYTyajan3M, KOMMEHCAJIN3M (KBapTHPAaHTCTBO, HaxjeOHM4YecTBO). Herpoduueckne B3aMMOACHCTBHS (Tonmmueckue, Qopuueckue, Gpadpuyueckue).
3HaueHue OMOTHYECKHUX B3aWMOACUCTBUM I CYIIECTBOBAHMS OPraHU3MOB B cpejie oOuTaHus. [IpuHIIMI KOHKYPEHTHOTO UCKITIOYCHHUS.

JdemoncTpanuu Tabnuubl U cxembl: «IKoIOTHYeCKHe (HaKkTopbl», «CBETOBOW CIIEKTP», «DKOJIOTUYECKHE TPYIIIBI )KUBOTHBIX 110 OTHOIICHHUIO K CBETYY,
«TenaoKpoBHBIE >KUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIE», «DHU3MOIOTMYECKHE aJaNTallii >KUBOTHBIX», «Cpeabpl OOMTaHHUS OpPraHU3MOBY,
«buonoruueckue putMmel», «KusHeHHble QoOpMBI pacTeHuit», <«KusHeHHble (OPMBI KUBOTHBIX», «IJKOCHCTEMAa UIMPOKOJMCTBEHHOTO JEcay,
«DQKocucTeMa XBOHHOro Jiecay, «Llenu nutanusy, «XumuauuectBoy, «llapazuruzmy», «Konkypenusy, «Cumom1osy», «KoMMmeHcammuzm.

OGopynoBanue: repOapuul pacTeHUN M >KMBOTHBIX, MPUCIIOCOOJICHHBIX K BIUSHUIO PA3JIMYHBIX DKOJIOTHYECKUX (PAaKTOPOB, repOdapuu CBETOIIOOMBBIX,
TEHENOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUH, CBETONIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHBIE pacTeHUs, repOapuu U KOJUIEKLUHU
TEIUIOII0OUBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTEHHM, Uydesa MTULl U 3Bepel, repOapuu pacTeHM, OTHOCSIIUXCS K TUTpouTaM, Kcepoduram,
Me30(pHTaM, KOMHaTHbIE PACTEHUs JAaHHBIX I'PYII, KOJUIEKLIUH )KUBOTHBIX, OOMTAIOLINX B PAa3HBIX Cpesiax, repOdapuy U KOJUIEKIIUU PACTeHUN U )KUBOTHBIX,
o0JjafaomuX YepTaMyu MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBHH JKHU3HM, repOapuu M KOJUJIEKLIUU PACTEHUN M JKUBOTHBIX Pa3IMYHBIX
KHU3HEHHBIX (OPM, KOJIJIEKIIMH KUBOTHBIX, YIACTBYIOIIUX B PA3IMYHBIX OMOTHYECKUX B3aUMO/ICHCTBUSX.

Jlaboparopnasi padora «BrisBieHre TPUCTIOCOOIEHNN OPTaHU3MOB K BIUSIHUIO CBETa».

JlaGopaTopHas paGora «BrIsgBieHre TPUCIIOCOOICHUN OPTaHM3MOB K BIMSIHUIO TEMIIEPATYPhI».

Jlaboparopnasi pabora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Jko/10rusi BUAOB ¥ NOMYJIALHI

DKOJIOTUYECKHE XapaKTepUCTUKHU momynsuud. [lomymnsmus kak Ouosiorudeckas cucreMa. Poib HEOJHOPOIHOCTH cpeabl, (U3MUECKUX OapbepoB U
ocoOeHHOCTe OMoMOoruM BHAOB B (DOPMUPOBAHHM IPOCTPAHCTBEHHOM CTPYKTYphl Momynauuid. OCHOBHBIE IMOKAa3aTeNd MOMYJSIUH: YUCIEHHOCTb,
IUIOTHOCTb, BO3PACTHAs U MOJIOBAas CTPYKTYPa, POKAAEMOCTb, IPUPOCT, TEMI POCTA, CMEPTHOCTb, MUTPALIUS.

Okojnorudeckas CTpykrypa mnomnyaauuu. OIeHKa YHUCIEHHOCTH NONyJAuMU. JMHamMuka mnomyiasuuu U €€ perymsiuus. buoTuueckuil moTeHIuan
nomynsiuuu. MopenupoBaHue IUHaAMHUKU mnomyssinuu. KpuBble pocta uucieHHOcTH mnomyisuud. Kpuble BbDKHMBaHUA. Perynsuusi 4MCIIEHHOCTH
HOMYJSIHI: poJb (PaKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJOTHYECKUE CTpaTeruu BUAoB (r- u K-crpaterun).

[Tonsitne 006 sKoJIOTMUYECKON HUIIE BUAA. MecrooOutanne. MHOTOMepHas Mojelb dKonorudeckor Humm Jx.M. XatunHcona. PazmMepbl 3K0JI0rHaecKoi
Humy. [ToTeHnnanbHas U peann30BaHHas HUILN.



Bun xak cucrema nomynsuuid. Apeassl BUA0B. BUIbI U UX KU3HEHHBIE CTPATErHH. DKOJIOTHYECKUE SKBUBAICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPaLluii )KMBOTHBIX. bruosornyeckue MHBa3uM 4y>KEpPOJHBIX BUIOB.

Hemoncrpauuu I[loprper: [Ix. M. Xarunncon. TaOmuibl 1 cxeMbl: «DKOJOTHUYECKUE XAPAKTEPUCTUKUA MONYJsuun», «IIpocTpaHCTBEHHAs CTPYKTypa
nomyJsiumny», «Bo3pacTHele nupamMuibl HOMyIALUN», «CKOPOCTh 3aCEJIEHNS TIOBEPXHOCTH 3€MIIM PA3IMYHBIMU OpraHU3MamMuy, «Mojenb FIKOJIOrHYECKON
aumu [x. Y. Xatunaconay.

Ob6opynoBanue: repdapun pacTeHHA, KOJUIEKIIUHU KUBOTHBIX. JIabopaTopHasi padora «[IpucrocobieHust ceMsiH pacTeHUI K pacCeIeHuIoy.

Tema 9. DKo0rusi coo0MIECTB. DKOJOTNUECKHE CUCTEMBI.

Coo0miecTBa opranu3MoB. bruoieHos u ero crpykrypa. CBsi3u MeX1y OpraHu3MaMu B OMOIICHO3E.

Okocucrema kak oTkpbiTas cucrema (A. k. Tencnu). OyHKIIMOHANBEHBIE OIOKH OPraHU3MOB B HKOCHCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIyLIC€HTHI.
Tpoduueckue ypoBau. Tpodudeckue nenu u cet. Abuornyeckue 010k 3kocucteM. [1ouBBI U MBI B 3KOCHUCTeMax. KpyroBopoT BemIeCTB M MOTOK
SHEPTUU B IKOCHCTEME.

OcHoBHbIE TIOKa3aTeNIN FIKOCUCTEMBI. brioMacca 1 npoayKius. DKOJIOrMuecKue NUpaMu/Ibl Yucell, OnomMacchl U SHEPTUH.

Hunamuxa skocucmem. Kamacmpoguueckue nepecmpotuixu. @aykmyayuu. HampapiieHHbIE 3aKOHOMEPHBIE CMEHBI CO00IIEeCTB — cyKieccuu. [lepBuunbie
U BTOPHYHBIC CYKIECCHM W WX MPUYUHBIL. AHTpPOIOT€HHBIC BO3ACUCTBHUS Ha cykueccuu. KimmmakcHoe cooOmecTBo. bruopasznoobpasue u momHOTa
KpPYroBOpOTa BEUIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBL. DKOCUCmeMbl 03Ep U peK. IKocucmembl MOpeli U OKeano8. IKOCUCmeMbl MYHOP, J1eco8, CMmenetl, NYCMblHb.

AHTpPOIIOT€HHBIE IKOCUCTEMBI. ATpOIKOCUCTEMA. ATpOLIEHO3. Pa3imunsa Mexxay aHTpONIOT€HHBIMU U IIPUPOJHBIMU YKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['oponackas ¢mopa u ¢dayna. CuHanTponuzauus ropoickoil ¢ayssl. buonormdeckoe u
XO03s5ICTBEHHOE 3HAUEHHE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aUMOJCHCTBUN OpPraHU3MOB B JIKOcHUCTeMaX. Poib Kackaonoco sghghekma u 6u006-30ughpukamopos
(kn1touesblx 6uU008) 6 ynKyuoHuposanuu sxocucmem. llepeHOC dHEPTUU U BEIIECTB MEXIY CMEKHBIMH KOCHCTEMaMH. Y CTONYHMBOCTh OPTaHU3MOB,
HOMYJISIIIMM ¥ SKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3/ICHCTBUI.

Mexanuzmsl 8030elicmeus 3a2pa3HeHUll pa3HblX MUno8 Ha cyOOPeaHUZMEeHHOM, OP2aAHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOGbL
9KONO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 8030eticmaus. MeTo1010Tis MOHUTOPUHIA €CTECTBEHHBIX U aHTPOIIOI'€HHBIX SKOCUCTEM.

Tabmuupl 1 cxembl: «CTpyKTypa OHMOIIEHO3a», «DKOCHCTEMA IMPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOMHOrO jecay, «DyHKIMOHAIbHbBIE TPYIIIbI
OpraHM3MOB B 3KocucTeMe», «KpyroBopoT BeuiecTB B 3kocucteMey, «llenu nuranus (macTOuiHasi, JeTpUTHAs)», «DKOJIOrHUecKas MupamMuia ducemn,
«DKoJorHuecKas nupammuaa oruomacchbl», «KoJorHueckas nupamuaa sHeprun», «O0pasoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue
Jieca moclie moxapay, «JKocucreMa o3epay, «ArpoueHos», «Kpyropopor BeLIecTB U MOTOK SHEPTUU B arporeHos3ey, «IIpumepsl ypooskocucTem».
Ob6opynoBanue: repbapuu pacTeHU, KOJIEKIIMN HACEKOMBIX, Yy4elia NTHII U 3Bepel, repOdapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, akBApUYM Kak
MO/JI€Ib 3KOCUCTEMBI.

JlaGopaTopHas pa6ora «/I3yueHue u onucanue ypOo3KOCHCTEMBD».

IKeKkypeust «IKCKypcHs B TUIIMYHBINA OHOTeoleHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXOA0IbHBINA WM MOMMEHHBIH JIYT, 03€p0, 60JI0TO)».

IKeKypeHust «IKCKYpCUsI B arpo3KOCUCTEMY (Ha MOJI€ UK B TEITTMYHOE XO35HUCTBO)».

Tema 10. buocdepa — riodanbHas IKocUCTEMA



buocdepa — obmennanerapuas 06o0uka 3eMid, e CyuecTByeT Wil CYIECTBOBaJa *U3Hb. Pa3BuTHe npescrasienuii o 6buocdepe B Tpyaax J. 3iocca.
Yuenne B. U. Bepranckoro o 6uochepe. Obnactu 6uochepst u e€ cocras. XKupoe BemiecTBo 6uochepsl U ero PyHKIIHH.
3aKoHOMEpHOCTH cymiecTBOBaHUsA Ouocheprl. OcobeHHOCTH OMocdepbl Kak riao0ambHON SKocucTeMbl. J[MHamuveckoe paBHOBecue B Ouocdepe.
KpyroBopoTs! BemecTB 1 OMOre0OXMMHUECKUE LUKIIBI (YTIepoia, a30Ta). PUTMUYHOCTD sBNICHHI B 6uocdepe.
3onanbHOCTH OHOochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpa, XBOIHBIE Jeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MYCTBIHU, TPOIMTUYECKHUE JIECa, BBICOKOTOPhs. Kiumar, pacTUTENbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.
Ctpykrypa U QyHKIHUS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTr0 MOoTeHIMaNa U OnochepHbIX QyHKIUI.
demoncrpanunlloprpersr: B. W. Bepnaackuii, 9. 3rocc.
Tabmunet u cxemsl: «l'eocdepsl 3emman», «KpyroBopot azora B mpupoae», «Kpyrosopot yriaepoaa B npupojae», «KpyroBopor Kuciopoaa B MpUPOIE»,
«KpyroBopor BOapl B mpupoae», «OcHOBHble Ouombl cymm», «Knumarumyeckue mnosica 3emnn», «TyHapaw, «Taiira»y, «CmemaHHbIN Jiecy,
«lInpoxonucTBeHHBIH Jecy, «Crenby, «CaBanHay, «IlycToiHay, « Tpornuyeckuit gecy.
Tema 11. Yesi0BeK 1 OKpY KaOIIas cpeaa
DKoJoru4ecKre KpU3uChl U UX mpuuuHbl. Bo3nelicTBue yenoBeka Ha 6nocdepy. 3arpssHeHre Bo3aymHOM cpeapl. OxpaHa Bo3ayxa. 3arps3HeHre BOIHON
cpenpl. OxpaHa BOAHBIX pecypcoB. Pa3pymienue nmoussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHHne KianMara.
AHTpPOIIOT€HHOE BO3/ICHCTBUE HA PACTUTENbHBIN U KUBOTHBIN Mup. OXpaHa paCTUTENHLHOTO U )KUBOTHOTO MUpa. OCHOBHBIC IPUHIIUIIBI OXPAHBI IPHPOJIBL.
Kpacubie kauru. Oco6o oxpansiemble npupoasie Tepputopuu (OOIIT). boranndeckue cajapl U 300J0THYECKUE TAPKH.
OcCHOBHBIE TPHUHIIMIIBI YCTOMYMBOTO DPAa3BUTHUS YENOBEUYECTBA U MPHUPOABI. PaloHanbHOE MNPHUPOAOINOIB30BaHHE W COXPAHEHHE OHOIOTHYECKOTO
pazHooOpaszust 3emnu. OOLIME 3aKOHOMEPHOCTH TIJIOOAJbHBIX SKOJIOTMUECKHUX KpU3HCcOB. OCOOEHHOCTHM COBPEMEHHOI'O KpH3UCa U €r0 BEpOSTHBIE
HOCJE/ICTBHSL.
Pa3BuTHe METOOB MOHHTOpPHHIA Pa3BUTUS OINACHBIX TEXHOTEHHBIX MpoleccoB. Cucmemuvle ucciedoganus nepexooa K pecypcocbepecaioujen u
KOHKYPEHMOCNnOocoOHotl 3Hepeemuke. buonocuueckoe pasnoobpaszue u ouopecypcvl. Hayuonanvnvle ungopmayuonHvle cucmemsvl, obecnedusaroujue
docmyn K uH@opmayuu nO COCMOAHUIO OMOENbHbIX 6Uudos u skocucmem. OCHOBbL 3SKOpeadUIUMAYUU IKOCUCTEM U CHnocobo8 0opbdbl ¢
buonogpexcoeHuamuy. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTNEM.
JdemoncTpaumuu. Tabuuilbl U cXembl: «3arpsi3HEHUE aTMocepbl», «3arps3HeHue Tuapocheps», «3arps3Henue noussh», «[lapaukosiii 3pdexT», «Ocodo
OXpaHsieMble IPUPOTHBIE TEPPUTOPUIY, «MOIETTH YIIPABIIEMOTO MUPAY.

O6opynoBanue: ¢potorpadun OXpaHIeMbIX pacTeHU U )KUBOTHBIX KpacHo# kauru Poccuiickoit @eneparuu, KpacHoit KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIHEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®Ir'oC COO ycraHaBiuBaeT TPeOOBaHHWsS K pe3yjbTaraM OCBOCHHs OOyYalOIIMMHCS IPOTPaMM CpPEIHEro OO0Iero oOpa3oBaHUs: JUYHOCTHEHIE,
METaIIpEAMETHBIE U IIPEAMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOCHMSI IIPOrpaMMBbl 110 OMOJIOTMH BBIIEIEHBI CIEIYIOLINE COCTaBISIONUE: OCO3HAHUE 00yYarONIMMUCS
POCCUICKON Ipa)KIaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH M CAMOOIIPENICIICHUIO, Haluuue Momugayuu K 00y4eHuIo
Ouosioruu, yenenanpagieHHoe pasgumiue BHYTPEHHUX YOEXKJIEHHHM JMYHOCTH Ha OCHOBE KIIIOYEBBIX LEHHOCTEH M MCTOPHMUYECKUX TPAJULMNA Pa3BUTHUSA
OMOJIOTUYECKOI0 3HAHMS, 20MOBHOCMb U CHOCOOHOCMb O0YYalOIIMXCS PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYILUMHU CUCTeME OMOJIOTHYECKOro 00pa3oBaHus, Haluuue npagoCco3HaHUus SKOJIOTUIECKON KyJIbTYpbl, CHOCOOHOCU CMasums 1IN U
CTPOUTH KU3HEHHBIC IIJIAHBI.

JIMuyHOCTHBIE pe3yabTaThl OCBOCHMSI HPOrpaMMbl IO OHOJOIMM JOCTUTAIOTCA B E€IUHCTBE Y4eOHOW M BOCIUTATEIbHOM JEATEIBLHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMH DPOCCHMCKUMHU COLMOKYJIBTYPHBIMH, HCTOPUYECKHMMHM M JYXOBHO-HPABCTBEHHBIMU II€HHOCTSIMH, IIPUHATHIMU B
oO1miecTBe MpaBUIaMU M HOPMAaMHU IOBEIEHUS U CIIOCOOCTBYIOT IpOLleccaM CaMOIIO3HAHMsI, CAMOBOCIMTAHUS U CaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEU
MNO3UIUH JIUYHOCTH, MMATPUOTU3MA U YBAXKEHUS K 3aKOHY U IPaBONOPSAIKY, YEJIOBEKY TpyAa U CTapllieMy IMOKOJEHHUIO, B3aUMHOIO YBaXKE€HUS, O€pEkKHOI0
OTHOLLIEHHU K KyJIbTYPHOMY HacJIEAUIO U TPAAULIMAM MHOTOHAIMOHAIBHOrO Hapoaa Poccuiickon denepanuu, Ipupoae U OKpyKarolen cpee.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS ydeOHoro mnpeamera «buosorus» HOMKHBI OTpakaTb TOTOBHOCTb M CIIOCOOHOCTH OO0YyYaromuxcs
PYKOBOJICTBOBAThCSl C(HOPMUPOBAHHON BHYTpPEHHEH MO3UIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIMH, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOILIUX TPAJULIUOHHBIM LIEHHOCTSIM POCCHIICKOro OOIIecTBa, pacHIMPEHUE >XU3HEHHOTO OINbITa U OIbITa JEATEIbHOCTH B IIpOIEcce
peanu3alnry OCHOBHBIX HAIIPaBICHUI BOCIIUTATEIbHOU NEATEIbHOCTH, B TOM YUCIIE B YAaCTHU:

1) rpa:kIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKJAHCKOM MO3UIMK 00YUaIOIEerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJIeHa POCCUIMCKOTO OOIIECTBA;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOpPYECKOH MAEATENbHOCTH MpPU CO3/aHUM YUEOHBIX MPOEKTOB, PELIEHMHM Yy4YeOHBIX M I103HABaTENbHBIX 3ajad,
BBIMOJTHEHUH OMOJIOTUYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTh ONPEENATh COOCTBEHHYIO MTO3ULIMIO IO OTHOILIEHUIO K SIBICHUSM COBPEMEHHON KHU3HHU U OOBICHATH €€;

YMEHHME YUYHUTHIBATh B CBOUX JEUCTBUSIX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O B3aMMOJECHCTBHS JIIOJIEH C PasHbIMU YOEKICHHUSIMH, KYIbTYpHBIMU
LIEHHOCTSIMU U COLIUAJIbHBIM I10JI0KEHUEM,;

FOTOBHOCTb K COTPYJHHYECTBY B IPOLIECCE COBMECTHOI'O BBIMIOJHEHUS YUEOHBIX, MO3HABATENbHBIX M MCCIEI0BATENbCKUX 33/1a4, YBAXKUTEIHHOT O
OTHOILIEHHSI K MHEHHIO ONIOHEHTOB MPH 00CYKASHNUHU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOM JIEATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

C(OPMHPOBAHHOCTb POCCUNCKOM TpakJaHCKONW MJIEHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH II€pes
PonuHoMn, ropioctu 3a ¢BOM Kpai, CBOX0 Ponuny, CBOM SA3BIK U KYJIBTYPY, IIPOLIJIOE U HACTOSAIIEE MHOTOHALMOHAJILHOTO Hapoaa Poccny;

LIEHHOCTHOE OTHOILIEHUE K IMPUPOJHOMY HACIEIUIO M NaMATHUKaM IPHUPOIBI, NOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUAX,

Tpyac,



CIOCOOHOCTh OLICHMBATh BKJIA/l POCCUHCKUX YYEHBIX B CTAHOBJIIEHUE U pa3BUTHE OMOJOTUM, TIOHUMAHUS 3HAYCHHUs OMOJIOTHH B MO3HAHUU 3aKOHOB
IPUPO/IbI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'O OOIIECTBA;

uzelHas yoex1EHHOCTh, TOTOBHOCTD K CIYXKEHHUIO U 3aimuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAb0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHME AYXOBHBIX LIEHHOCTEH POCCUIICKOr0 Hapo/a;

c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CIOCOOHOCTh OLIEHUBATh CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO MIPUHATHS LIEHHOCTEH ceMEeMHO KU3HU B COOTBETCTBUU
¢ TpaauuusiMu HapoJ10B Poccuu;

4) 3cTeTHYEeCKOro BOCIMTAHMS

ACTETHYECKOE OTHOIIIEHHE K MUPY, BKIIIOYAst SCTETUKY ObITA, HAYYHOTO U TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOIICHHIA;

HOHUMaHHE HMOLMOHAILHOTO BO3CHCTBUS KUBOM MPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTb K CAMOBBIPAXKEHMIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMIIEHUE IIPOSBIISATh KAYECTBA TBOPUYECKOM IMYHOCTH;

5) pusnueckoro BocnuTaHus, GOPMUPOBAHMUSA KYJIbTYPHI 310POBbSl H IMOLMOHAJIBLHOIO 0/1aroNnoJIyyus:

NOHMMAHHWE W peaju3alus 370poBoro M Oe3zomacHOro oOpa3a >KM3HU (370pOBO€ NUTaHHE, COOIIOJCHHE TUTMEHWYECKUX IPaBUI U HOPM,
cOayaHCUPOBAaHHBIN PEXUM 3aHATUN M OTIbIXa, PEryispHas (usnyeckas akKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOIO M KOMIETEHTHOTO OTHOILIEHUS K
coOCTBEHHOMY (PU3UUYECKOMY U IICUXUYECKOMY 3/]0POBbIO;

NOHUMaHHE LEHHOCTH IMPaBUJ MHIMBUAYAJIBHOTO U KOJIJIEKTHBHOIO O€30MacHOTO MOBEAEHUS B CUTYalMAX, YTPOXKAIOIIUX 370POBBI0 M JKU3HU
JIIOJIEH;

0CO3HaHME MOCJIEICTBUM U HENIPUATHUS BPEIHBIX MPUBbIUEK (YHOTPEOIEHUS aJIKOroJisl, HAPKOTUKOB, KYpEHUs);

6) TpynoBOro BociMTAHUSA:

TOTOBHOCTb K TPYZly, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPYI0JI00He;

FOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COLIMAJIbHOW HAaNpaBICHHOCTH, CHOCOOHOCTh WHHUILMUPOBATh, IJAHUPOBATh U
CaMOCTOSITENILHO BBIIIOJIHATH TAaKYIO 1€ATEIbHOCTB;

MHTEPEC K pa3INdHbIM cepaM npodhecCHOHATBEHON e TENbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BbIOOp Oyayiiei mpodeccuu 1 peann3oBbIBaTh
COOCTBEHHBIE )KM3HEHHBIE TUIaHBL;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPAa30BAHUIO HA MIPOTSKEHUH BCEH KHU3HU;

7) IKOJI0THYECKOT0 BOCTIMTAHMSA

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOUIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS,

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOM KYJIbTYPbhI: MPUOOpETEHHE OMbITa IJIAHWPOBAHUS MOCTYIKOB M OIIEHKM HUX BO3MOKHBIX TOCJIEACTBUN IS
OKpYKaroIleu Cpeibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOTMYECKUX MPoOIeM U IMyTel UX PeLICHHUs;



CIOCOOHOCTH HCIOJIB30BaTh MPHOOpPETaEMbIe IIPH M3YYEHUW OWMOJIOTHH 3HAHUS M YMEHUS MPU PEUICHUU MPOOJIEM, CBA3aHHBIX C PallMOHAIBHBIM
MPHUPOJIONIONB30BaHUEM (COOIIOICHUE MPaBUJ MOBEJACHUS B MPHUPOJEC, HAMPABICHHBIX HAa COXPAaHEHHWE PABHOBECHS B DKOCHCTEMAax, OXpaHy BHUJIOB,
JKOCHUCTEM, Onochepsl);

AKTUBHOE HETIPUATHE ACHCTBUMN, MPUHOCAIIUX BpPe] OKpYXKarolel NpUpoaHONM cpesie, yMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIC SKOJIOTUYECKUE
MOCJIC/ICTBHS MIPEIITPUHUMAEMBIX ISUCTBUI M MPEOTBPAILATD UX;

HaJM4KMe Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, SKOJOTUYECKOW KYJIbTYphI, ONBITA JEATEILHOCTH 3KOJOTMYECKOW HAIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl MU B TI03HABAaTEJIbHON, KOMMYHMKATUBHOW W COLMAJBHON MPAKTHUKE, TOTOBHOCTH K YYacTHIO B IMPAKTHUYECKOW IEATEIHLHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH,

8) HeHHOCTH HAYYHOIr0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA
JTIAJIOTe KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIHTYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3bIKOBOW U YUTATEIBCKON KYJIBTYPhI KaK CPEACTBA B3aUMOICUCTBUS MEXKIY JTIOJIbMU U TTO3HAHUS MUPA;

MOHMMaHUe crienrurKu OUONIOrMH KaK HayKH, OCO3HAHUS €€ posid B (POPMHUPOBAHUU PAITMOHATILHOTO HAYYHOT'O MBIILIECHHS, CO3/IaHUU 1IETI0OCTHOTO
MPEJICTABICHUS 00 OKPYXKAIOMIEeM MHUpPE KaK O €JIMHCTBE MPHUPOJIBI, YeJIOBeKa W OOIIECTBA, B MO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHUU
po0JIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHUU [IJII COBPEMEHHOW NMBWIM3AIMU: OOECIEYEHUs] HOBOTO YPOBHS Pa3BUTHUS MEIMIIMHBI, CO3/IaHHE
MEPCIIEKTUBHBIX OUMOTEXHOJOTUH, CIOCOOHBIX pElIaTh PECYpCHble MPOOJIEeMBbl Pa3BUTHsI YEIOBEYECTBA, TOWUCKA MYyTeH BBIXOAA U3 TJIOOATBHBIX
SKOJIOTUYECKHX TMpobsieM U oOecrnedeHus Mepexojia K YCTOWYMBOMY pa3BUTHIO, PAIMOHAIBLHOMY HCIOJIB30BAaHUIO TPUPOJIHBIX PECYpPCOB U
(hOpMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OUOJOTHYECKUX 3HAHUUN B IEJISIX TOBBIMIEHUS OOIIEH KYJIbTYpbI, €CTECTBEHHO-HAYYHON T'PAMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIIMOHATHHONU TPAMOTHOCTH 00YYaroIIMXCsl, GOPMUPYEMOI TTPH U3YyUSCHUH OUOTIOTHH;

MOHUMaHHWE CYIIIHOCTHA METOJIOB MTO3HAHUSI, HCTIOJb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH MCITOJIH30BATh MOJTyYaeMble 3HAHUS I aHAlIU3a
U OOBSICHEHUS SBICHUI OKPYXAIOIIero MUpa W MPOUCXOASIIUX B HEM M3MEHEHHH, yMEHUE JelaTh 0OOCHOBaHHBIC 3aKIIOYCHHS] Ha OCHOBE HAayYHBIX
(haKTOB ¥ UMEIOIIUXCSI TAHHBIX C LEJIBIO MOTyYeHHUs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBH CAaMOCTOSITETTFHO HCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHUS JUTSI PEIICHUs TPOOJIeM B PealbHBIX )KU3HEHHBIX CUTYAIIHSX;

OCO3HAHHWE IIEHHOCTH HAYYHOU NESITEIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO U MCCIIEOBATEIBCKYIO NESITEIbHOCTh HHANBUAYATHHO U B
TpyIIe;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpA30BaHHIO, K aKTUBHOMY IOJIYYCHHIO HOBBIX 3HAHUW O OMOJIOTUH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIbTATBI
MertanpenmeTHble pe3yibTaThl OCBOGHMsI yueOHoro mpenmera «buosorus» BKIIOYAOT: 3HauYMMble IS  (OPMUPOBAHHS MHUPOBO33PEHUS
00yYaromuxcst MEXXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIEC) OOICHAYYHbIE MOHATHUS, OTPAXKAIOUINE IEIOCTHOCTh HAYYHOW KapTUHBI MUpPA M CHEIH(UKY
METOJIOB TO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPTusd, SBJIEHUE, MPOIECC, CUCTEMa, HAy4YHBIM (DaKkT, MPUHIIMIL, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIEAOBaHUE, HaONI0leHUe, H3MEpEHHe, SKCIEPUMEHT U JIpyrue); YHHUBEpCalbHbIE Y4eOHbIC JeicTBUS
(mo3HaBaTeabHbIe, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 0O0ecrieunBaromye GopMUpoBaHue PyHKIIMOHATbHON IPAMOTHOCTH U COLUATbHON KOMITETEHIIUN



00ydJaronmxcs; CoCOOHOCTh OOYYAIOIIMXCS UCIIOIh30BaTh OCBOSHHBIC MEKIMCIUILIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIIbHBIEC YUeOHBIC
JICUCTBUA B TO3HABATEIBbHOW U COLIMAIIBHON ITPAKTHKE.

B pesynabraTe um3ydeHus OHOJOTMM Ha YpPOBHE cpeaHero oOmiero obOpa3oBaHus y oOydaromerocss OyayT chopMUpOBaHBI IO3HABATEIbHBIC
YHHUBEpCalIbHbIC Y4eOHBIC NCUCTBHS, KOMMYHUKATHBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC MCHCTBHSI, PETYISTUBHBIC YHUBEPCAIBbHBIC y4eOHBIC IEHCTBUS,
COBMECTHAS ACITEIIBHOCTD.

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS IIPOTPAMMBI CPEIHEr0 00IIeT0 00pa30BaHUS TOJIKHBI OTPAXKATH:

OBJ1aleHHe YHUBEPCAJIbHBIMHM YUeOHBIMU MO3HABATEIbHBIMY JI€HCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHUe TeHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATH IPOOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BATh MIPH OCBOCHHUH 3HAHWH MPUEMBI JIOTUYECKOTO MBIIIICHUS (aHaIn3a, CHHTE3a, CpaBHEHUS, Kiaccu(ukanum, 0000IIeHN s ), paCKPhIBAThH
CMBICIT OMOJIOTMYECKUX TOHATUH (BBIICIATh UX XapaKTepHbIC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMH MOHSATHSIMH ),

OTPENIETATh LETu ACATENHbHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCUTH PEe3YNbTaThl NEATEILHOCTH C MOCTABICHHBIMU
LEIAMU,

UCTIOJIb30BaTh OMOJIOTHYECKHE TTOHSTHS TSl OObSICHEHUS (DaKTOB U SIBJICHUI KHUBOU MTPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IeTyKTUBHBIC, 10 AaHAJIOTUH ), BBISIBIIATH 3aKOHOMEPHOCTH U MPOTHUBOPEYUS B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIUPOBATH BBHIBOBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJIENIbHBIE CPEICTBA ISl MPEICTABICHHS CYIECTBEHHBIX CBSI3€H M OTHOIIEHUHN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTax, a
TaK)Xe MPOTUBOPEUN PA3HOTO POJIA, BBISIBIIEHHBIX B PA3JIMYHBIX HH(POPMAITMOHHBIX HCTOYHHUKAX;

pa3pabaThIBaTh MJIaH PEHICHUs MPOOIEMBI C YIETOM aHATN3a UMEIOIINXCS MaTepUalbHBIX U HEMaTepUaIbHBIX PECypCOB;

BHOCUTB KOPPEKTUBHI B JIEATEIHHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEJISIM, OIIEHUBATh PUCKHU TTOCIICICTBUM JIEATETLHOCTH;

KOOPJMHHUPOBATH U BBHITIOTHATH pabOTy B YCIOBUSAX PeaIbHOT0, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS,

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IEHCTBHS:

BIIAJICTh HABBIKAMU Y4€OHO-MCCIIEI0BATENLCKOM U MPOEKTHOM JESITEIIBHOCTH, HAaBBIKAMH pa3pelieHus mpo0eM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEILICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMUHbIX METOJOB O3HAHUS;

WCITOJIH30BATh PA3JIMYHbBIE BUBI ACSITEILHOCTH TI0 TIOJIYYCHUIO HOBOTO 3HAHUS, €T0 MHTEPIIPETAIINH, PEOOPa30BaHUIO M MPUMEHEHUIO B YU€OHBIX
CUTYaIUSX, B TOM YHCJIE MPH CO3JIaHUHU YIEOHBIX U COIUATBHBIX MPOCKTOB;

(GbopMHUpPOBATH HAYYHBIN THII MBITIUICHHUSI, BJIAJIETh HAYYHONH TEPMHUHOJIOTHEH, KITFOYEBBIMH TIOHITHSIMHU U METOJIaMH,

CTaBUTH U (POPMYIHPOBATH COOCTBEHHBIC 3a]]a4l B 00pa30BaTEIbHOM IEATETHPHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M WM aKTyaJW3WpOBaTh 3a/ady, BBIABUTATh THUIOTE3y €€ pEeIIeHUs, HaXOJUTh apryMEHTHI s
JI0OKa3aTelIbCcTBa CBOMX YTBEPKICHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PELLICHUS;

aHAJM3UPOBAThH TOJYYCHHBIE B XOJI€ PEIICHMs 3aJa4dl Pe3yJbTaThl, KpUTUYECKU OIEHWBATh MX JOCTOBEPHOCThH, MPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IEJICHANIPABIICHHBIN MOUCK TIEPEHOCA CPEACTB U CIIOCOOOB NEHCTBUS B TPOGECCHOHATBHYIO CPENY;



YMETh MIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO M IPAKTHUECKYIO 00IACTH KU3HEACATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

BBIJIBUI'aTh HOBBIE WJEH, NpPEIJIaraTb OPUTMHANIbHBIE IMOAXOJbl U PpEIIEHUs, CTaBUTh IPOOJIEMBbl M 3aJaud, AOMYCKAIOIIME ajlbTepPHATUBHBIE
pelieHus.

3) pabora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCSI B PA3IMYHBIX HCTOUYHUKAX HH(pOpMAIMU (TEKCTe YYEOHOTO MOCOOMs, HAayYHO-TIOMYJISPHOM JUTEpaType, OHMOJIOTHMYECKUX
CJIOBapsX M CHPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHbIX, B VIHTepHeTe), aHaIM3upoBaTh MH(MOPMALMIO Pa3IMYHbIX BHJIOB U (HOpM INpe/cTaBlICHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTb U HEITPOTUBOPEUYNBOCTD;

(bopMynHpOBaTh 3aMPOCHl U MPUMEHSTH pa3IMyHble METObl TP MOUCKE U 0TOOpe Oronornyeckoi nHpopmManuy, HeoOX0AUMOM I BBIIOIHEHUS
y4eOHBIX 3a7a4;

nproOpeTaTh OMBIT MCIOJIb30BAaHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOI'O HCIOJIb30BAHUS
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpPATh ONTHUMAJIbHYI (GOpMY MpejacTaBieHus Ouosoruueckol mHdopmanuu (cxemsl, rpaduku, auarpamMbl, TaOIMIIbI,
PUCYHKH U JPYTOE);

UCIOJIb30BaTh HAayYHBIM $3bIK B KayecTBE CpeACTBa IpuU pabore ¢ Ouojormueckoil MHpopmanuen: NPUMEHSATb XUMHYECKHe, (U3NYECKHe U
MaTeMaTUYeCKUe 3HAKU M CUMBOJIbI, (hOpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpy, MCIOIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMNYECKUE CPEICTBA
HarJIsIHOCTH;

BJIa/IETh HaBbIKaMH PAaclO3HABaHUs U 3aIIUTHI UH(pOpMauu, HHHOPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBJ1ajieHNe YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1) obenne:

OCYILECTBIISATh KOMMYHHUKAIIMM BO BceX c(epax *KM3HH, aKTHUBHO y4acTBOBaTh B JHMAJOre WJIM JUCKYCCHHM IO CYIIECTBY OOCYXIaeMoil TeMbl
(ymeHue 3agaBaTh BONPOCHI, BBICKA3bIBAaTh CYKJIEHHUS OTHOCUTENILHO BBIMOJIHEHMS MpeisiaraéMod 3a/ladM, YYMTHIBaTh MHTEPECHI M COINIACOBAaHHOCTh
NO3ULUI IPYrUX yYaCTHUKOB JMAJIOTa WIN AUCKYCCUN);

pacrno3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIICHMS, MOHMMATh 3HAUYE€HUE COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHMSI KOH(IMKTHBIX
CUTYalluid, YMETh CMATYaTh KOH(QIMKTHI U BECTH MEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIlOcOOaMH OOLIEHUS] U B3aUMOJICHCTBUS, MOHUMATh HAMEPEHHUs APYTUX JIOJEH, MPOSBIATH YBAKUTEIBHOE OTHOIIEHHUE K
co0eceTHUKY U B KOppeKTHO! (opme GopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMECTHAs AeSITeJIbHOCTh:

NOHMMATh U HCIIOJIb30BAaTh MPEUMYILIECTBA KOMAHAHON M WHAMBUAYaJIbHON paOOThl MpHU peHIeHUH OMOJIOTMYecKOW mpoOiaemMbl, 00OCHOBHIBATh
HE00X0IMMOCTh PUMEHEHUS TPYIIOBBIX (JOPM B3aMMOAEHCTBHS IIPH PELICHUH y4eOHOM 3aauu;

BbIOHMpATh TEMAaTUKY U METO/Ibl COBMECTHBIX AEHCTBUI € yU4ETOM OOLIMX MHTEPECOB M BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;

IPUHUMATDH €M COBMECTHOM AEATEIbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JAECHUCTBUA IO €€ NOCTH)KEHMIO: COCTAaBIISATH IIJIaH JIEHCTBUM,
pacnpenenaTb posiy ¢ y4€TOM MHEHUH yJaCTHUKOB, 00CYKIAaTh PE3yIbTaThl COBMECTHOMN paboTHhI;

OLIGHUBATh KAYECTBO CBOETO BKJIAJa U KaXJIOTO YYaCTHUKA KOMaH bl B OOIIMI Pe3yNbTaT M0 pa3padOTaHHBIM KPUTEPHUSIM;



IIpeJUIaraTb HOBBIE IPOEKTHI, OLICHUBATH UIEH C TO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIISITh MIO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3IMYHBIX CUTYaLUsAX, IPOSBIATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OByageHne yHHBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

1) camoopranu3anus:

UCII0JIb30BaTh OMOJIOTHUECKUE 3HAHUS JJIs BBIABICHUS IPOOJIEM U MX PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYAIUX;

BBIOMPATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUU IIENICBbIE M CMBICIOBBIE YCTAHOBKM B CBOMX JCHCTBHSIX M TOCTYIKAaX IO OTHOMICHUIO K KHBOH
IIPUPOJIE, CBOEMY 370POBBIO U 3J0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIFHO OCYIIECTBIISITh IMO3HABATENBHYIO NESTEIBHOCTh, BBIABISATH MPOOJEMBI, CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJa4yll B
00pa30oBaTeNbHON AEATENbHOCTU U JKU3HEHHBIX CUTYaLUsX;

CaMOCTOSITENILHO COCTABJISITH IJIaH PELIEHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciIupATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX IPEIIOYTEHHUIH;

JieNiaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;

OLICHUBATh IPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKON SPYIULIMH B Pa3HbIX 001acTAX 3HAHUH, IOCTOSIHHO MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U
KYJIbTYpPHBIN YPOBEHB.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBHI B JI€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJICTh HaBbIKAMM I103HABaTEIbHOM pe(IEKCHMM Kak OCO3HAHMS COBEpIIAEMBIX JIEHCTBMM M MBICIMTENbHBIX MPOIECCOB, UX PE3ylIbTaTOB U
OCHOBaHUH, HCIOIb30BaTh MPUEMBI Pe(PIIEKCUHN I OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEIIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS IO UX CHHKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3€E PE3yJIbTaTOB IEATEIbHOCTH;

3) npuHsiTHE cedsl M APYIHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU AHAINU3E PE3YJILTATOB AEATEIbHOCTH;

pHU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OIINOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C IMO3UIMU APYroro 4eJoBeKa.

HPEAMETHBIE PE3YJIbTATBI
[IpenmeTHbIE pe3yabTaThl OCBOEHUS COJEepkKaHusi yuyeOHoro npeamera «buonorus» Ha yriyOn€HHOM ypoBHE OPHEHTHpPOBAaHBI Ha oOecreueHue
npodunpHOro 00yueHus oOydaronuxcs ounonoruu. OHU BKIIIOYAIOT: crielupuyecKue sl OMOIOTUU HAyYHbIE 3HAHMS, YMEHUS M CIIOCOOBI IeUCTBUH 1O
OCBOCHHIO, HHTECPIIPETALINN U npeo6pa3OBaHmo 3HaHHI>’I, BUBI ACATCIIBHOCTU 110 IMOJIYYCHHIO HOBBIX 3HAHUH U UX MMPUMCECHCHHUIO B pa3JIMIHBIX y‘IG6HBIX, a
TAKXKC B PCAJIbHBIX KU3HCHHBIX CUTYallHUAX. Hpe,Z[MCTHble PE3YIbTAaThl NPCACTABJICHBI 110 roAaM U3Yy4YCHUA.
IIpenmeTHbIe pe3yabTaThl 0CBOCHUSA Y4eOHOTro npeamera «buosorus» B 10 Knacce N0JKHBI OTPAKATH:



c(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUU €CTECTBEHHO-HAyYHOU KapTHHBI MUDA, B
MO3HAHUHU 3aKOHOB MPUPOJABI U PEIICHUH MPoOJIeM PalMOHAIBHOTO MPUPOIOINOIB30BAHUSA, O BKIIAJE POCCUHCKUX M 3apYOCKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHUCTEMOH OMOJIOTMYECKHX 3HAaHUI, KOTOpas BKIIOYAET: OCHOBOIIOJIATaoNINe OWOJIOTMYECKHE TEPMUHBI U MOHATHA (KHU3Hb, KIIETKA,
OpraHusM, MeTa0oJu3M, TOMEOCTa3, CaMOPEryJIsAlMs, CaMOBOCIPOM3BEAECHUE, HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE), OMOJIOrMYECKHE
teopuu (knerounas teopus T. [1IBanna, M. lneiinena, P. Bupxosa, xpomocomnas Teopust HaciaenctBeHHocTH T. Moprana), yuenus (H. Y. BaBunosa — o
LIEHTpaX MHOIrooOpa3us U MPOUCXOXKJEHHS KYJIbTYpHBIX PAcTE€HHi), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IE€PBOIO IOKOJIEHUS, PACUICNIICHUs, YUCTOTHI
ramer, HEe3aBUCHUMOIo HacienoBaHusi I'. Menzaens, TOMOJIOTHUYECKUX pSAJOB B HacleACTBeHHOW u3MmeHuuBoctd H. W. BaBuioBa), npuHIMIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHHE OCHOBHBIMU METO/IaMU HAYYHOTO TO3HAHMUSI, UCIIOJIb3yEMBIX B OMOJIIOTHYECKHUX MCCIEIOBAHUAX JKUBBIX O0OBEKTOB (ONHICAaHUE, U3MEPECHHUE,
HaOJIIOJICHUE, DKCIIEPUMEHT);

YMEHHUE BBIJCIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM
yuciae OakTepuid, rpuOOB, pPaCTEHUH, )KMUBOTHBIX M YEJIOBEKA, CTPOEHHsS] OpPraHOB M CHCTEM OpPraHOB PACTEHMMH, >KMBOTHBIX, YEJIOBEKa, MPOLIECCOB
JKU3HEICSITEIIbHOCTH, MPOTEKAIOIMIUX B OpraHM3MaX pPAaCTeHUM, KMBOTHBIX W YEJIOBEKa, OMOJIOTHYECKUX IPOIIECCOB: 0OOMEHa BemecTB (METabou3M),
IPEBpALLCHUs SHEPTUHU, OPOKEHHsI, aBTOTPOPHOrO U reTepoTpo(HOro THIOB NMUTaHMS, (OTOCHHTE3a M XEMOCHHTE3a, MUTO3a, Mel03a, TaMeToreHesa,
SMOpHOTeHe3a, MOCTIMOPUOHATIBPHOTO Pa3BUTHS, Pa3MHOXKECHHS, WHAWBUAYAJILHOTO pPAa3BUTHS OpraHm3Ma (OHTOTeHE3a), B3aWMOJICHCTBHS T'€HOB,
reTepo3nca, UCKyCCTBEHHOTO 0TOOpa;

YMEHHUE yCTaHABIUBATh B3aUMOCBSI3H MEXKIy OPTraHOUIAMHU KJIETKH U UX (QYHKIIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M X QYHKIUIMHU, MEXKIY
OpraHaMH ¥ CUCTEMaMH OPTaHOB Yy PACTEHH, )KUBOTHBIX U YEJIOBEKA U MX (DYHKIMSAMHU, MEXIY CUCTEMaMU OPraHOB M UX (YHKUUSAMH, MEKIY dTanamu
oOMEHa BeIIeCTB, dTalaMH KJIETOYHOTO IUKJIA W JKU3HEHHBIX IIMKIIOB OPTraHW3MOB, 3TallaMH SMOPHOHAIBHOTO Pa3BUTHS, TEHOTHIIOM H (DEHOTHIIOM,
(deHOoTHIIOM U (haKTOpaMH Cpebl OOUTAHHUS;

YMEHUE BBISBISITh OTIUYUTENIbHBIC TIPU3HAKN )KUBBIX CUCTEM, B TOM YHCJIE PACTEHUIl, )KUBOTHBIX U YEIOBEKA;

YMEHHUE HUCIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHThI, OMOIOTHYECKYI0 TEPMUHOJIOIHIO U CUMBOJIMKY JJIsl 10Ka3aTeNIbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTUYECKUX TPYIIIT;

yYMEHHUE pemaTh OMOJOrMYecKHe 3ajjaud, BBISBIATH NPUYUHHO-CIEJCTBEHHBIE CBSI3U MEXKIY HCCIEAYEMBIMH OHOJOTMYECKUMH MpolleccaMu U
SIBTICHUSIMHU, JIEJIaTh BBIBOJBI M IMPOTHO3bI HA OCHOBAaHHWH MOJYYCHHBIX PE3yJbTaTOB; YMEHHUE BBHINONHATH JIAOOPATOPHBIE M TPAaKTUYECKHE pPadOTHI,
coOuro1aTh IpaBuiIa Mpu padoTe ¢ y4eOHBIM U JIAOOPAaTOPHBIM 000OpPYIOBaHMEM; YMEHHE BBIABUIATh T'MIIOTE3bI, POBEPATh UX HKCHEPUMEHTATbHBIMU
cpeacTBaMu, GopMyIUpYs IIeTb HCCIETOBAHNS, AHATM3UPOBATH TOJTYYCHHBIC PE3YIIbTAThI U JIeNIaTh BHIBOJIBL;

YMEHHUE Yy4acTBOBaTh B y4eOHO-HCCIEIOBATEIbCKOW paboTe MO OMONOTWH, 3KOJIOTMH U MEAWLUHE, MPOBOJMMON Ha 0a3ze MIKOJIbHBIX HAyYHBIX
00IIECTB, ¥ MyOJIMYHO TPEICTABIIATE TOJTYICHHBIC PE3YJIbTAaThl HA YUCHHUECKUX KOH(PEPEHIIHSIX;

YMEHHUE OIICHMBATh 3THUYECKUE AaCHEKThl COBPEMEHHBIX HCCIIEOBAaHMI B 00JACTM OMOJIOTUM M METUIMHBI (KJIOHUPOBAHHE, HCKYCCTBEHHOE
OIIJIOJIOTBOPEHHE, HAMPABIIEHHOE N3MEHEHNE TeHOMA M CO3/IaHUe TPAHCTCHHBIX OPTaHN3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BHIOOP Oymymied mpodecCHOHATBHOW MEATENBHOCTH B 00JIACTH OHWOJOTHH, METUIIUHBI, OMOTEXHOJIOTHH,
BETEpUHAPUH, CEIILCKOTO XO34HCTBAa, MHILEBOW NPOMBIIUIEHHOCTH, YIJIyOJsATh IO3HABAaTEIbHbBIM HHTEpeC, HANpPaBJICHHBIH Ha OCO3HAHHBIA BHIOOD
COOTBETCTBYIOLIEH MpodeccHu U MpoI0JHKeHNE OMOJIOrHUeCKOro 00pa3oBaHus B OpraHU3alUAX CPeIHEro Mpo(dhecCHOHATBFHOTO U BBICIIEI0 00pa30BaHusl.



IIpenmeTHbIe pe3yabTaThl 0CBOCHUSA Y4eOHOTro npeamera «buosorus» B 11 knacce NOIKHBI OTPAXKAaTh:

c(OpPMUPOBAHHOCTh 3HAHWA O MECTE U POJIM OMOJIOTHH B CHUCTEME €CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBl MUpPA, B MO3HAHUM 3aKOHOB MPHUPOJABI M PEIICHUU DKOJIOTMYECKUX MPOOJIEeM UelIOBEYECTBA, a TaKKE B PEIICHHWU BOMPOCOB PAIMOHAIHHOIO
MPHUPOJIOTIONB30BaHUS, M B (JOPMUPOBAHUYU IIEHHOCTHOTO OTHOIICHUS K MPHUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIA/Ie POCCUUCKUX M 3apYyOCIKHBIX ydEHBIX-
OHOJIOrOB B pa3BUTHE OMOJIOTHUH;

YMEHHE BJIAJICTh CHUCTEMOW OHOJOTMYECKUX 3HAHWM, KOTOpas BKJIIOYACT ONpPEACTICHUS W TOHMMAHHE CYIIHOCTH OCHOBOIIOJATAOIINX
OMOJIOTHYECKNX TEPMHHOB M TMOHATUN (BUJ, 3KocHucTeMa, Ouocdepa), Ouosnoruyeckue teopuu (3BoirounoHHas Teopus Y. JlapBuHa, CHHTETHYECKas
Teopust sBomonun), yuenus (A. H. CeBeproBa — o myTax W HampasieHusxX sBomonuu, B.M. BepHaackoro — o 6uocdepe), 3aKoHBI (T€HETUIECKOTO
paBHoBecus Jx. Xapau u B. BaiinGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (muaumyma FO. JInbuxa, 3xon0orudeckoi mupamuabl YHEPTUn),
runore3bl (runoreza «mupa PHK» V. I'unbepra);

YMEHHE BIIQJIETh OCHOBHBIMU METOJAaMHU HAYYHOT'O MO3HAHUS, HCIOJIb3yeMbIMH B OMOJIOIMYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB U IKOCHCTEM
(orucanue, U3MEpeHue, HaOI0IeHNE, YIKCIIEPUMEHT), CIIOCOOaMU BBISIBJICHUS U OIICHKU aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIJENATH CYIIECTBEHHbIE IPU3HAKHU: BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U OUOChephl, CTAOMIM3UPYIOIIETO, IBUKYILETO U Pa3pbIBAIOIIETO
€CTECTBCHHOTO O0TOOpa, a/UTOMaTPUYECKOro W CHMITATPHYECKOTO BUA000pa30BaHUS, BIUSHUS JBIDKYIIAX CHJI JBOJIOIMH HAa TeHO(OHI IMMOMYJISIUH,
MPUCTIOCOOTICHHOCTH OPraHU3MOB K CpeJie OOMTaHMs, YepeJOBaHKs HAIPABICHHU SBOJIIOIIMH, KPYTOBOPOTa BEIIECTB U MOTOKA SHEPTUHU B IKOCHCTEMAX;

yYMEHHUE YCTaHaBIMBATh B3aUMOCBSI3U MEXK/y MPOIECCAMU SBOJIOINH, IBIXKYIIIUMHU CHUJIAMHU aHTPOIIOT€He3a, KOMIIOHEHTAMU Pa3JIMYHBIX YKOCUCTEM
U TIPUCTIOCOOJICHUSMU K HUM OPTaHHU3MOB;

YMEHUE BBISBJISATh OTIUYUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, MPHUCIOCOOJEHHOCTh BUAOB K Cpele OOWTaHMs, aOMOTHYECKHX U OMOTHYECKUX
KOMIIOHEHTOB KOCHCTEM, B3aUMOCBSI3e€l OPraHU3MOB B COOOIIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUN B DKOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIINE APIYMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CHMBOJIMKY JUISl JOKAa3aTelbCTBAa POJICTBA OPraHM3MOB
pa3HBIX CHUCTEMATHYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB M Cpelbl OOWTAaHMS, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXpPaHEHHS
MHOT000pa3us BUAOB U SKOCHCTEM KaK YCIIOBHUS COCYILIECTBOBAHUS IPUPOJIbI U YEIOBEUECTBA;

YMEHHE pellaTh OWOJOrMYecKHe 3aJaud, BBISABIATH MPUUMHHO-CIEACTBEHHBIE CBSI3U MEXKIY HCCIEIyeMbIMU OWOJIOTMYECKUMHU TPOIECCaMH U
SIBJICHUSIMU, JIEJIaTh BBIBOJIbI U TPOTHO3bI HA OCHOBAHUH TMOJTYyYEHHBIX PE3YyIbTaTOB;

YMEHHE BBITIONHSATH J1a00paTOPHBIC U IPAKTHUECKHUE PabOTHI, COOII0IaTh TIPaBUiia IPU padoTe ¢ y4eOHBIM U TAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUTIOTE3bI, MPOBEPSITH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMH, (DOPMYIUPYSI 1I€JIb UCCIEAOBAHMS, aHATM3UPOBATH MOTYICHHBIC
pEe3yNbTaThl U JENATh BHIBOJIbI;

YMEHHME Y4acTBOBaTh B y4eOHO-HMCCIIEI0BaTENbCKOW paboTe Mo OMOJIOTHH, HKOJIOTUM W MEIUIMHE, MPOBOAUMON Ha 0a3e MIKOJBHBIX HAyYHBIX
0011ecTB, ¥ MyOIMYHO MPEACTABIATH OTYyYEHHBIC PE3YIbTAThl HA YYCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OIICHWBATh TUIIOTE3bl U TEOPUU O TPOUCXOXKICHUM KU3HU, YEJIOBEKA M UEJIOBEYECKUX pac, O MPUYMHAX, TMOCIEACTBUAX M CIOCO0ax
MpeIOTBpAIeHHsI T100aIbHBIX U3MEHEHUH B buocdepe;

YMEHHUE OCYIIECTBIIATh OCO3HAHHBINA BBIOOp Oyaymier mpodeccuoHaabHOM AESITEIBHOCTA B 001acTH OMOJIOTHH, YKOJIOTHH, TIPUPOIOIIOIH30BaHMUS,
MEJHIIMHBI, OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPHUHAPUH, CEIBCKOTO XO3SIMCTBA, MHINEBON MPOMBINUICHHOCTH, YIIIYONSATh TMO3HABATEIbHBIM HHTEPEC,
HaIpaBJICHHBI HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MNpodeccuu U MPOIOHKEHHE OMOJIOTUYECKOro OO0pa30BaHMsS B OpPraHM3AIUSAX CPEIHETO
po(hecCHOHANLHOTO | BHICIIET0 00pa3oBaHUsI.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
w/n IporpaMMebI Beero Kontpoabubie IlpakTuueckue
padoThI padoThI
1 buomnorus xak Hayka 1
2 JKuBble cucTeMBbl U UX U3Y4YCHUE 2
3 buonorus knetku 2 0.5
4 XHUMHYECKasi OpraHu3alysl KIETKU 10 1 1
S) Crpoenne U QyHKIIUH KICTKH 8 2
5 OOMeEH BeIIEeCTB | MpEeBpaIieHue 9 1
SHEPTUU B KIETKE
7 HacnenCTBeHIfaﬂ uHpopManus u 6 1 05
peanu3arys e€ B KJIeTKe
8 JKu3HEHHBIN UK KISTKU 9 1
9 Crpoenne U QyHKIIUN OpPTraHU3MOB 12 1 1.5
10 Pa3MHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
I'enetnka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHYUBOCTH 2 0.5
OpPraHu3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 12 1
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 1 1
14 ['eneTuka yenoseka 3 0.5
15 Cenekiusi opraHU3MOB 6 1
16 broTexHoNMOTHsA M CHHTETHYEeCKast 5 05
ouosorus
OBHIEE KOJIMYECTBO YACOB 11O 102 4 135

IHPOI'PAMME

dekTpoHHbIe (LM (POBbLIE)
o0pa3oBaTejibHbIE PeCYpPChI

. https://urok.1c.ru/

. https://educont.ru/

. https://mob-edu.com/

. https://educont.ru/

. https://educont.ru/

. https://www.imumk.ru/
. https://foxford.ru/

. https://www.yaklass.ru/

CO~NOOT A WN PR

9.https://qloballab.org/ru/#.Yvqw2HZByUk

10. https://ibls.one/

11. https://www.ismart.org/

12. https://nativeclass.ru/

13. http://stratum.ac.ru/ru/education/

14. https://uchi.ru/



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

11 KIIACC

KoauuyecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Jrj;ln HanMeHOij::;;g;iﬁiHOB e Beero Kourpoubnbie IIpakTHyeckue 00pasoBaTe/IbHbIE PeCypPChI
padoThI padoThI
3apokIeHUE U pa3BUTHE 1. https://urok.1c.ru/
1 HBOJIIOIHOHHBIX [TPEICTABICHHI B 4 2. https://educont.ru/
OHMOJIOTHH 3. https://mob-edu.com/

2 MHUKPOIBOJIIOLHS U €€ Pe3yIbTaThI 14 2 4. https://educont.ru/

3 Maxpo3BoroIus 1 €€ pe3yabTaThl 6 1 5. https:/ educont.ru/
IIpoucxoxaeHue U pa3sBUTHE KU3HU 6. hitps:/fwww.imumk. ru/

4 p p 15 1.5 7. https://foxford.ru/

Ha 3emne 8. https://www.yaklass.ru/

5 IIponcxoxieHne Yenosexa - 10 1 1 9.https://globallab.org/ru/#.Yvgw2HZByUk
AHTPOIOrCHE3 10. https://ibls.one/

DKOJIOrust — HayKa o 11. https://www.ismart.org/
B3aMMOOTHOIIIEHUAX OPraHU3MOB 1 12. https://nativeclass.ru/

6 3 0.5 .
HA/IOPTaHU3MEHHBIX CUCTEM C 13. http://stratum.ac.ru/ru/education/
OKpYKaroIel cpenoi 14. https://uchi.ru/

7 OpranusMmel U cpesia OOUTaHUs 9 15

8 DKoJ0Trus BUAOB U NOMYJIALUN 9 1 0.5

9 DKOJIOTHs COOOIIIECTB. 12 05
OKOJIOTUYECKHE CUCTEMBI

10 buocgepa — rimobanpHast s5KocucTeMa 6 1

11 UemoBeK M OKpYy’KaroIas cpejia 6

12 PesepBHOE Bpemst 8

OBIIEE KOJINMYECTBO YACOB 110 102 4 75

ITPOI'PAMME



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

1. buomnorus, 10 xnacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u npyrue; non peaakiueii [laceanuka B.B., AxunonepHoe o01iecTBo
«M3narenbcTBO «lIpocBemienune»

2. buomnorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., PyonoB A.M. u npyrue; noxa penakiueit [Taceunnka B.B., AkiinornepHoe o01ecTBo
«M3narenbcTBO «lIpocBemenue»

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET

1. 1C: Ypok. Pexxum nocrymna: https://urok.1c.ru/

2. O6avnas miarpopma 0oToOpakeHus BEpu(UIIMPOBAHHOTO II(PPOBOro 00pa3oBaTeIbHOro KOHTEHTa U cepBrucoB AO «M31aTenbeTBO
«[Ipoceemienuey». Pexxum mocryna: https://educont.ru/

3. Mob6uibHOe 351eKTpoHHOE 00pasoBanue. Lludposas odOpasoBarenbHas cpea ¢ HHTEPAKTUBHBIMHU OHJIAH-KypcaM. Pexum

noctyna: https://mob-edu.com/

4. HoBas mikosa. OnnaitH-mkona moarotoBku k EI'D mo Bcem npeameram. Pexum noctyna: https://educont.ru/

5. Hossrit quck. Ludposas o6pazoBarenpHas iatdopma. YdeOHbIe MaTepUalbl I NIEAaroroB U IKOJILHUKOB. MHTepakTuBHBIN KOHCTpYKTOD
YPOKOB U ynpaxuneHnui. Pexxum nocryna: https://educont.ru/

6. O6nako 3HaHui. IHTepakTUBHBIC YPOKH U IU(POBBIC JOMAITHKE 3aaHus. Pexxum goctymna: https://www.imumk.ru/

7. ®okchopa. Kpynueitmas onnaiiH-mkona B Poccun. Pexxum nocryna: https://foxford.ru/

8. AKuacc. [TonHodyHKITMOHATBHAS ITU(POBast CHCTEMa JIJIs 00pa3oBaTeIbHBIX Opranu3aiuii. Pexxum nocryna: https://www.yaklass.ru/

9. Globallab. Hudposas o6pa3oBarenbHas cpefa COBMECTHOM MPOEKTHOMN U UCCIEeI0BATENIbCKON AeSITENbHOCTU. Pexknm

noctyna: https://globallab.org/ru/#.Yvgw2HZByUk

10. IBLS. MnTemnexTyansHas oOpa3oBarenbHas miaTdopmMa Uil yYeHUKOB U TIeJaroroB ¢ OMOIMOTeKolH 00pa30BaTeIbHOTO KOHTEHTA 110
®T'OC. Pexxum mocryma: https://ibls.one/

11. Ismart. YMHBIN TpeHaXEP IS MOBBIIICHUS OlIEHOK. Pexxum noctyna: https://www.ismart.org/

12. Nativeclass. Cucrema nudpoBbIX YpOKOB IO aHIVIMHCKOMY S3bIKY, 00€CIIEUHBAET ycleX peOEHKa B IIKOJIE, YUUT TOBOPUTH U TOHUMATh
AHIJIMACKUN KaK pOJHOM sA3bIK. Pexxum mocrtyma: https://nativeclass.ru/

13. Stratum. UnremnekryanbHas mkosna. [ludposas obpazoBatenbHas miardpopma. MutepaktuBHble Mojenu. UHaMBUAYyanbHAs TpaeKTOPUS
oOyuenus. Pexxum noctyna: http://stratum.ac.ru/ru/education/

14. Uchi.ru. UarepaktuBHas oOpa3oBaTenbHast oHnaitH-miardopma. Pexxum qoctyna: https://uchi.ru/



https://urok.1c.ru/
https://educont.ru/
https://mob-edu.com/
https://educont.ru/
https://educont.ru/
https://www.imumk.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://globallab.org/ru/#.Yvqw2HZByUk
https://ibls.one/
https://www.ismart.org/
https://nativeclass.ru/
http://stratum.ac.ru/ru/education/
https://uchi.ru/
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