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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yuebHomy mnpenmery «buomorus» (nanee - OuoyorHsi) Ha YpOBHE CpeOHEro ooumiero oOpazoBaHMs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccwuiickoit denepanun», ®I'OC COO, Konuenuuu mnpenogaBaHus y4eOHOTO
npeamera «bronorus» 1 OCHOBHBIX NOJOXKEHUHN (erepaabHOoi pabouel MporpaMMbl BOCIIUTAHHUSL.

CornachHo nonoxenusiMm ®I'OC COO npoduiibHble yueOHbIE TPEAMETHI, U3y4aeMble Ha YIiTyOJEHHOM YPOBHE, SIBISIFOTCS CIIOCOOOM aAudQepeHnanum
o0y4yeHHs Ha ypOBHE CPEJHEro oOIIero oO0pa3oBaHMs M NMPHU3BAaHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPETHHM OOIIMM, CPEIHUM
npodeccnoHabHBIM M BBICHIMM 0Opa3oBaHHeM. B To ke BpeMs KaKIblil U3 3TUX Y4YEOHBIX NPEAMETOB JOKEH ObITh OPUEHTHPOBAH Ha MPHOPUTETHOE
peuieHre 00pa30BaTENIbHBIX, BOCIUTATENBHBIX M Pa3BUBAIOUIMX 337ay, CBS3aHHBIX ¢ NpoQopHeHTanueld o0yyaroluxcs U CTUMYJIMPOBAaHUEM MHTEpeca K
KOHKPETHOU 00JIaCTH HAyYHOT'O 3HAHUS, CBA3aHHOTO C OMOJIOTHEH, MEUITMHOM, SKOJIOTHEH, TICUXOJIOTHEH, CTIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yuebnomy npeamery «buonorus» naér npeacraBieHue o LeId U 3a7ayax U3ydeHus yueOHoro npeamera «buonorus» Ha yriry0iaéHHOM
yYpOBHE, OIpenesseT o0s3arenbHoe (MHBapUAaHTHOE) MPEIMETHOE CO/epKaHKUE, €ro CTPYKTYpUpPOBAHME IO pa3jeiaM M TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEH/IyeT IMOCIeI0BaTEeIbHOCTh U3YUYEHHUS! Y4eOHOro MaTepHuaia ¢ yuéToM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSA3EH, JIOTUKU y4yeOHOro Ipolecca,
BO3pACTHBIX OCOOEHHOCTEM oOyuaromuxcs. B mporpamMme mo OHOJOrMM peanu3oBaH MPUHLIMII MPEEMCTBEHHOCTH C HM3yY€HHEM OHOJOTMM Ha YpOBHE
OCHOBHOro o0miero oOpa3oBaHusi, Ojaromaps 4YeMmy IPOCMATPUBAETCS HANpaBICHHOCTh Ha TOCIENyIollee pa3BUTHE OUOJOTMYECKUX 3HAHUH,
OpPUEHTHUPOBAHHBIX Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOI'O MUPOBO33PEHUS, SKOJIOITMUECKOI0 MBILIUICHHUS, MPEJCTABICHUN O 3J0pOBOM 00pa3e KU3HU, Ha
BOCIUTaHHE OEpEeKHOI0 OTHOLICHUS K OKpY’Kalollel NMpUpoaHOoi cpene. B mporpamMe mo GMONOrMM TakXke MOKa3aHbl BO3MOXKHOCTH y4eOHOro mpeaMera
«buonorus» B peanuzauuu tpedoBaHuit ®PI'OC COO Kk miuaHUpPyeMbIM JUYHOCTHBIM, METANpPEeIMETHbIM U INPEAMETHBIM pe3yJibTaTaM OOyuYeHHus U B
(OpMHUPOBAaHUN OCHOBHBIX BHAOB Y4eOHO-IIO3HABATENBHOM JEATEIBLHOCTH OOYYAIOIIMXCS 10 OCBOEHHUIO COJEp)KaHUS OHMOJIOTMYECKOro oOpa3oBaHUs Ha
YPOBHE CpeHEero 001ero oopa3oBaHus.

VYuebHblil mpeamer «buonorus» Ha ypoBHE CpeAHEro oomero oopa3oBaHus 3aBeplIaeT OMOJOrMYecKoe 0oO0pa3oBaHME B IIKOJIE U OPUEHTHUPOBAH Ha
pacumperue u yriyoieHrne 3HaHUN 00y4aromuXxcsi 0 KUBOHM MPUPOJIE, OCHOBAX MOJEKYJISIPHOU M KJIETOUYHON OMOJIOTHH, SMOPHUOJIOTHUH U OMOJIOTHH Pa3BUTHUSA,
TeHETUKH, CEIEeKIINU, OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YUEHHSI U SKOJIOTHH.

N3yuenne yuebHoro npenmMera «buonorus» Ha yriyOJI€HHOM ypOBHE OPMEHTHPOBAHO HA MOATOTOBKY OOYYaOUIMXCA K MOCIEAYIOLIEMY MOTYyYEHHUIO
O6uosiornyeckoro oOpa3oBaHUs B By3aX M OpraHM3alUsAX CpeAHero mnpodeccuoHaabHOro oOpa3oBaHus. OCHOBY €ro cojep)KaHHsl COCTaBIseT cHCTEMa
OMOJIOTUYECKUX 3HAHWH, MOJyYEHHBIX TPU W3YYEHUH OOYYArOIIUMUCS COOTBETCTBYIOIIMX CHCTEMATHYECKHUX DPa3/eioB OMOJOTMH Ha YPOBHE OCHOBHOTO
obmero obpazoBanus, B 10—11 kinaccax 3TH 3HaHUS MOJIy4alOT pa3BUTHeE. Tak, paclIMpeHbl U yIiayOsieHbl OMOJIOTHYECKHUE 3HAHUS O PaCTEHUsX, )KUBOTHBIX,
rpubax, OakTepusxX, OpraHU3MeE YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KH3HH, JONOJHUTENIbHO BKJIOYEHBl OHOJOTHYECKHE CBEACHHUS MPHUKIAJHOTO U
IIOMCKOBOI'O XapakTepa, KOTOpble MOXHO MHCIOJIb30BaTh KaK OPHEHTUPBI JIs IOCIeAyIolero BblOOpa mnpodeccuu. Bo3MokHa Takke WHTErpalus
OMOJIOTHYECKHUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHUSMHU, TTOJTyYEHHBIMHU 00YYAIONTIMHUCS TIPU U3yUeHUH QU3NKH, XUMHH, Teorpa(uu 1 MaTeMaTHKH.

CrpykTypa mporpammsl 1o ydeOHoMy mnpeamery "buonorusa" oTpakaeT CHCTEMHO-YpOBHEBBIH M 3BOJIOLMOHHBIN MOIXOABI K M3Y4YEHHUIO OMOJIOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEpHbIE JJIsl )KUBBIX CUCTEM PAa3HOIO YPOBHS OpraHM3alliu, IBOJIIOLKMN OpPraHMuYeCKOro Myupa Ha
3emiie, COXpaHEHUs] OMOJIOTHYEeCKOro pasHooOpasus miaHeTsl. Tak, B 10 kgacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHON U KJIETOYHOH OMOJIOTUHU, SMOPUOJIOTHN U
OMOJIOTUYU PA3BUTHSA, TCHETUKU U CEJIEKIIMH, OMOTEXHOJOTHH ¥ CHHTETHYECKOW OMOJIOTHH, aKTyalIM3UPYIOTCS 3HAHUS 00yJaromuXcs I0 OOTaHUKE, 300JI0THH,
aHaTOMMHU, GU3UOJIOrHM YenaoBeka. B 11 kiiacce n3y4aroTcsi 3BOIIOLIMOHHOE YUEHUE, OCHOBBI SKOJIOTHH U YYeHHE 0 buocdepe.

VYueOnblii npenmeT «bUONOTHS» MPU3BaH 00ECIIEYUTh OCBOCHHE OOYYAIOIIUMUCS OMOJOTHYECKHX TEOPUH M 3aKOHOB, HIIEH, MPUHIIUIIOB U IIPAaBHII,
JeXKalluX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HayYHOH KapTHHbI MHUpA, 3HAHUI O CTPOEHUH, MHOrooOpa3MM M OCOOEHHOCTSX KJIETKH, OpraHHu3Ma,
HOITYJISIUH, OMOIEHO03a, IKOCHUCTEMBI, O BBIJAIOMIMXCS HAYYHBIX JIOCTHKCHHAX, COBPEMEHHBIX HCCIICJOBAHUSX B OWOJOTHH, MPHUKIAIHBIX ACIEKTax
Ouosiornyeckux 3HaHWM. [[ng pa3BuUTHS W MOJJEp)KaHUS HHTepeca oOydaromuxcs K OMOJIOTMH Hapsay CO 3HAYMTEIbHBIM OOBEMOM TEOPETHYECKOTO




MaTepuaia B COJAEpKaHUM MPOrpamMMbl IO OMOJIOTUHU MPELYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJIEHUS U Pa3BUTHs TOM WM MHOU oOjacTu GMoJoruwy,
BKJIQJIOM OTEUECTBEHHBIX U 3apyOESKHBIX YUEHBIX B pEIICHUE BAKHEHITNX OMOIOTHYECKUX U HKOJIOTHUECKUX MPOOIIeM.

Henp uzyuenus yuebHoro npeamera «buonorus» Ha yriyO6n€HHOM ypoBHE — OBJa/ieHHe OOy4YalolUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATbHON
OpraHu3alM XHUBBIX CUCTEM PA3HOIO paHra M NMPHOOpETeHHE YMEHHH HCIOJb30BaTh 3TU 3HAHHUS B (JOPMUPOBAHMM MHTEpeca K ONpeneiEHHOW 001acTu
npo¢eCCHOHANBHON JIEATETLHOCTH, CBI3aHHOW ¢ OMOJIOTHEH, UK K BBIOOPY YU4e€OHOTO 3aBEICHHUS IJIs1 TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHMs.

JlocTIKeHHe LeNn U3yYeHHs yueOHoro npeaMeTa «buoiaorus» Ha yriyOoaéHHOM ypoBHE 00ecrieunBaeTCsl pelieHHEeM CIIEAYIOUINX 3a/1a4:

OCBOEHHE OOYYaIOIIMMHUCA CHUCTEMBbl OHOJIOTMYECKUX 3HAaHUH: 00 OCHOBHBIX OMOJIOIMYECKHX TEOpHUSAX, KOHLEMUUAX, TUIIOTEe3aX, 3aKOHAX,
3aKOHOMEPHOCTSX M IpaBWJIaX, COCTABJSAIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHpPA; O CTPOCHHUH, MHOT0OOpa3uud M OCOOCHHOCTSX
OMOJIOrMYECKUX CUCTEM (KJIEeTKa, OpraHu3M, MOMyJsALus, BUJ, OHOreoleHo3, ouocdepa); O BBLAAIOIMIMXCSA OTKPBITUSX M COBPEMEHHBIX HCCIEIOBaHUIX B
Ouooruu;

O3HaKOMJIEHHE OO0YYaroUIMXCs C METOJIaMU IO3HAaHHUS >KMBOW MPUPOJBI: MCCIENOBATEIbLCKUMU METOAaMH OHMOJOTMYECKHX HayK (MOJEKYJISIpHOW M
KJICTOYHOM OMOJI0ruH, SMOPHOJIOTUU ¥ OMOJIOTHH Pa3BUTHSL, TCHETUKHU U CEJIEKIIMHU, OMOTEXHOJIOIMH U CUHTETHYECKOW OMOJIOTHH, MaJeOHTOIOIUH, SKOJIOTHHN);
METOJIaMU CaMOCTOSITEJILHOTO IPOBEJIEHUSI OWOJIOTMYECKUX HCCIeloBaHUuN B Jjaboparopur U B Ipupojae (HaOmojeHHe, U3MEpeHHE, IKCIEPHUMEHT,
MO/JICIIUPOBAHUE);

OBJIaJICHHE O0YYalOIIMMHCS YMEHUSIMU: CaMOCTOSITENIbHO HAaXOJUTh, AHAJIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(OPMALNIO; MOIb30BATHCS
OMOJIOTMYECKON TEPMHHOJIOTUEH M CUMBOJHUKOW; YCTaHABIMBATH CBSI3b MEX]Y pPa3BUTHEM OHOJOIMH M COLUAIBHO-?)KOHOMMYECKUMH U HKOJIOTUUYECKUMHU
poGiieMaMy 4YeJI0BEYECTBA; OLEHUBATh MOCIEACTBHS CBOEH JESTENIbHOCTH 10 OTHOIIECHHIO K OKpY>Karollleld MPUPOAHON cpelie, COOCTBEHHOMY 370POBbIO U
3JI0POBBIO OKPY)KAIOLIUX JItOJH; 0OOCHOBBIBATH M COONIOJATh MEpPbl MPOMUIAKTUKA MH(PEKIMOHHBIX 3a00J€BaHUM, MpaBHUia IMOBEJIEHHUS B NPUPOAE U
oOecrnieueHns 0€30MacCHOCTH COOCTBEHHOM JKU3HENECATENbHOCTH B UPE3BBIUANHBIX CUTYalUSX MPUPOJHOIO U TEXHOTEHHOTO XapaKTepa; XapaKTepHu30BaTh
COBpPEMEHHBIE Hay4YHbIE OTKPBITHS B 00JIACTH OMOJIOTHUH;

pa3BUTHE Y 00yYarOMIMXCSl NHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B MpOliecce 3HAKOMCTBA C BBIIAIOIIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMU B OMOJIOTMH, pellaeMbIMH €10 MpobjieMaMM, METOA0JIOTHEH OHOJOrMYECKOro HCCIIEAOBAaHMs, MPOBEACHUS SKCIEPUMEHTAIbHBIX
HCCIIeI0BaHM, pelieHns: OMOJI0rHUYeCKHX 3aJa4, MOJICIUPOBAaHUS OMOJIOTMYECKUX OOBEKTOB U MIPOLIECCOB;

BOCIIUTaHME Yy OOYYaIOLIMXCS LIEHHOCTHOIO OTHOIIEHHUS K JKMBOH MpPUpOJE B LIEJIOM M K OTHENbHbIM €€ OOBbEeKTaM M SIBICHUAM; (popMupOBaHHE
9KOJIOTMYECKOM, FTeHETHUECKON TPaMOTHOCTH, OO KyJIbTYphl TOBEACHUS B IPUPO/IE; NHTETPALIMN €CTECTBEHHO-HAYUYHbIX 3HAHUH;

npuoOpeTeHre 00y4aroUMMHUC KOMIIETEHTHOCTH B pallMOHAILHOM IIPUPOIONIONIB30BaHUHU (COOII0IeHE IPAaBUII MIOBEICHUS B IPUPOJE, OXPAaHbl BUJIOB,
9KOCHCTEM, OHMOC]EphI), COXpPaHEHHUH COOCTBEHHOTO 3II0POBBSI W 3/I0POBBS OKPYXAOIIUX JIONEH (coOmoneHns Mep NpOQPHIAKTHKU 3a00JIeBaHHIA,
obecrieyeHne O€30MaCHOCTH KM3HEIACSATEIbHOCTH B YPE3BbIUANHBIX CUTYalMsIX NPUPOJHOTO M TEXHOICHHOIO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAaHUN U YMEHUI B IOBCETHEBHOM KU3HU;

CO3JIaHME YCJIOBHMH Ui OCO3HAHHOTO BBIOOpa OOYyYarOIIMMUCS MHIUBHUIYaTbHONH OOpa3oBaTeNbHON TPACKTOPHM, CIOCOOCTBYIOUIEH MOCIENyIOIEMY
poheCCHOHATTFHOMY CaMOOTIPEICTICHNIO, B COOTBETCTBHH C HHIUBUIYAIbHBIMU HHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO11ee yuciio YacoB, OTBEICHHBIX HA U3yYeHHE OMOJIOrMU Ha YriIyOJIeHHOM YpOBHE cpeaHero oluiero oopasosanus, coctabiseT 204 yaca: B 10 kiacce
— 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Heneno).

OT100p opraHu3aLMOHHBIX (HOPM, METOZOB U CPEACTB 00yUEHUs] OMOJIOTUU OCYIIECTBIISIETCS ¢ YUETOM CIIEHU(PHUKHU €ro COAepX aHUs U HAIIPaBICHHOCTH
Ha MMPOJOJDKEHIE OMOIOTHYECKOr0 00pa30BaHMsI B OPraHU3aUsgX CPEIHETO MPOPECCHOHATBFHOTO M BBICIIETO 00pa30BaHMSI.

OO0s3aTenbHBIM yCIOBHUEM IPpU 00y4eHHU OMOJOrMM Ha YriyOlIEHHOM YpOBHE SIBISETCS NMPOBEACHHE JJAOOPATOPHBIX M MPAaKTUYECKUX padoT. Takxke
ydacTre 00yJaromuXxcsi B BEITIOJHEHUH MTPOSKTHBIX U y4eOHO-HUCCIIE0BATENLCKUX PaboT, TEMAaTHKa KOTOPHIX OMPEIEIISETCS] YIUTEIIEM Ha OCHOBE HMEIOITIXCS
MaTepHalbHO-TEXHUYECKUX pecypcoB U MeCTHbIX NpupoaAHbIX ycinoBuidl. COAEPKAHUE OBYYEHUSA




10 KJIACC

CopepxaHue MporpaMMbl, BBIJICIIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY rocyAapcTBeHHOM ntorosoii arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpemeHnHast O6uonorusi — KOMIUIEKCHasi Hayka. Kparkas uctopusi pazButus Ouoniornu. buonormueckue HaykM U H3ydaeMmble UMHU TNPOOJIEMBI.
@dyHaMeHTaIbHbIE, TPUKIIAHbIE U IOUCKOBBIC HAYYHBIE UCCIIEA0BAHMS B OMOIOTHH.

3HaueHue Ouosoruu B OpMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyUYHOU KapTuHbl Mupa. [Ipodeccun, cBsizannble ¢ Onosorueil. 3HaueHue OMoI0ruu
B IIPAKTUYECKOMN AESITEIbHOCTH YEJIOBEKA: MEAULIMHE, CEIbCKOM XO035IMICTBE, IPOMBIILIJIEHHOCTH, OXPaHE MPUPOBL.

JdemMoHcTpanuu

Ioptpetsi: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, Y. T'apseii, I'. Mennens, B. 1. Bepnanckuii, 1. I1. Ilasnos, U. U.
Meunukos, H. U. Basunos, H. B. Tumodees-Pecorckuii, [[x. Yorcon, ®. Kpuk, /1. K. benses.

TaGnuue! u cxemsl: «CBsI3b OMOJIOTUH € APYTUMH HayKaMm», «CrcteMa OMOJIOTHUECKUX HAYK».

Tema 2. JKuBble cucTeMbl U MX H3YYEeHHUE

XKuBble cuctembl Kak mpeamer u3ydyeHus Ouosioruu. CBOMCTBA JKUBBIX CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTb M I€IOCTHOCTH,
CJI0’)KHOCTB Y YIIOPSJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alMsl, CAMOBOCIIPOU3BEICHHE, PA3IpaKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHu3allMd >KMBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOUYHBIM, TKaHEBBbIM, OPraHU3MEHHBIN, NONYJSALMOHHO-BUIOBOW, 3KOCUCTEMHBIN
(buoreonenoruueckwuii), 6mocdepnsiit. I[Iporeccr, mpoucxoasmme B KUBbIX cucteMax. OCHOBHBIC MpHU3HAKH KUBOTO. JKU3Hb Kak ¢opma CyIIeCTBOBaHUS
matepun. Hayku, n3ydaromue ,UBbI€ CUCTEMBI Ha PA3HBIX YPOBHSAX OpPraHU3allUu.

N3yuenue xuBbIX cucteM. Mertoapl Ouosornueckoi Hayku. HaOmronenwe, u3mMepeHue, IKCIIEPUMEHT, CHUCTeMaru3aiusi, mMeraaHanus. [lonsarue o
3aBUCUMON M He3aBUCUMOU nepeMeHHOH. [lnanupoBanue skcnepumenta. [locranoBka u mpoBepka runote3. HyneBas runoresa. [loHsTue BBIOOPKH M €€
J0CTOBEPHOCTh. Pa3dpoc B Guonornueckux AaHHbIX. OIeHKa TOCTOBEPHOCTH MOJIYUYEHHBIX pe3ysbTaToB. [IpHuMHbBI HCKakeHUsl pe3yIbTaTOB IKCIEPUMEHTA.
[ToHsATHE CTATUCTHUECKOTO TECTA.

JdemMoHcTpanuu

Tabmuupel 1 cxembl: «OCHOBHBIE NMPHU3HAKH JKU3HW», «buonornyeckue cuctemb», «CBOWCTBA >KMBOM Marepum», «YPOBHU OpPraHU3ALUU >KUBOM
npupoab», «CTpoeHHe )KUBOTHOM KIIeTKN», « TKkaHU KUBOTHBIX», «CHUCTEMBI OPraHOB UEJIOBEUECKOTO OpraHuzMay, «buoreonenosy, «buocdepar, «Metoabl
U3YyYEHHUS KUBOU IPUPOABIY.

O6opynoBanue: 1a00paTopHOE 00OPYAOBAHHE JIJIsl TPOBEACHHS HAOIIOICHUM, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonap30BaHue pa3IndHbIX METOAOB IIPU U3YUYEHUH KUBBIX CUCTEM.

Tema 3. Buosorus KjieTku

Knerka — cTpykTypHO-(pyHKIIMOHAIbHAS enuHUIA *)uBoro. Mcropus otkpeiTus kietku. Pabots! P. I'yka, A. JleBenryka. Knerounas teopus (T. LLIBanH,
M. llnelinen, P. BupxoB). OCHOBHBIE MOJI0KEHHSI COBPEMEHHOMN KIETOYHON TEOPHH.

MeTtoabl MOJEKYJISpPHOW M KIETOYHOH OHOJOTHMHM: MMKPOCKOIUS, XpomaTtorpagus, 31eKTpodopes, MeToJ MeueHbIX aToMOoB, AuddepeHunanbHoe
HeHTPU(PYTUpOBaHUE, KYJIbTUBUPOBAHUE KIICTOK. M3yuenue hukcupoganuvix Kiemok. INEKTPOHHAS MUKpOcKonus. Kougokanvhas mukpockonus. Bumanonoe
(npudicusHenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. IlIneiinen, P. Bupxos, K. M. bap.

TaGmuier u cxembl: «CBETOBOW MHUKPOCKOID», « DIEKTPOHHBIA MUKPOCKOID), «ICTOPHS pa3BUTHS METOJJOB MUKPOCKOTIHI.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIpENapaThl PACTUTEIbHbIX, )KUBOTHBIX U OaKTEPUAJIbHBIX KJIETOK.




IIpakTuyeckasi padora «M3yueHune MeTONOB KJIETOUHON Oumosioruu (Xxpomartorpadwus, anektpodopes, muddepeHnuanbHoe eHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi Opranu3anusi KJIeTKH

XUMUYECKUI COCTAaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpO3JIEMEHTHI. Boja n €€ posib Kak pacTBOPUTENS, peareHTa, y4acTUE B CTPYKTYypUPOBAHUN
KJIETKHU, TETUIOpEeryssuui. MuHepanbHble BEIECTBA KIETKH, UX Onosioruyeckas posib. Poib KaTHOHOB U aHHOHOB B KIIETKE.

Opranuyeckue BeniecTBa KieTku. buonornyeckue nonumepsl. benkun. AMUHOKHCIOTHBIN cocTaB O0enkoB. CTpyKTyphl OekoBoM Mosiekyibl. [lepBuunast
CTpyKTypa Oelika, MEnTHAHAas CBsI3b. BTopuyHas, TpeTHyHas, 4eTBEpTHuYHAs CTPYKTypbl. [lenatypamus. CpoiictBa OenkxoB. Knaccuduxanus Oenkos.
buonornueckue ¢pyHkunu 0enkos. [lpuonul.

VYrneBoabl. MoHOcaxapupl, AMCaxapubl, OJUrocaxapuabl U nonucaxapuipl. OOmui miaH cTpoeHus U (U3UKO-XMMHUYECKHUE CBOMCTBA YIJIEBOJOB.
buonoruueckre GyHKIUHU YIIE€BOIOB.

Jlununel. T'mapodpunbHo-ruapododHbie cBoiicTBa. Knaccudpukauus nununos. Tpurmunepunsl, ¢ocdonunuisl, BOCKU, cTepouabl. buonornueckue
¢yHkuuu nunuaoB. O61mue cBoHCTBa OMOIOrHYECKX MEMOPaH — TeKy4YeCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, TOTYTIPOHUIIAEMOCTb.

HyxnennoBeie kucinotel. JJHK um PHK. Crtpoenme nyknewmHoBbix kucioT. Hykneorwnmpl. [lpuniun kommuiementapHoctu. IlpaBuno Yapraddoa.
Crpykrypa JJHK — nBoitnas cnupans. Mectonaxoxaenue u ouonorunueckue Gpyakuuu JJHK. Buasr PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmoiekyiasl AT®. Makposprudeckue cBsizu B Monekyie AT®. buonormueckue Qynkuuu ATO®. BoccTaHoBiIeHHbIE NEPEHOCUUKH, HUX
¢byHkuMu B Knetke. /pyaue nyxkneosuompugocpamor (HT®). CexsenupoBanue JJHK. Memoow: cenomuxu, mpanckpunmomuku, npomeomuKu.

CrpykrypHas 6uosiorusi: OMOXMMHYECKUE U OMODHU3NIECKUE MCCIIEIOBAHUS COCTaBa W MPOCTPAHCTBEHHON CTPYKTYphl OMomonekyi. Modenuposanue
CMPYKMYpol U QYHKYUL OUOMONIEKYI U UX KOMNIIeKco8. Komnblomepnulii Ousaiin u opeanuyecKutl Cunmes OUOMONIEKYIl U UX HENPUPOOHBIX AHATI0208.

JdemMoHcTpauuu

[Toptpetsrt: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®panknun, @. Canrep, C. [Ipysunep.

Huarpammsbl: «Pacnpezenenne XUMUYECKUX 3JIEMEHTOB B HEXXUBOU IIpUpoiey», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEL».

Tabmuuel u cxemsl: «Ilepuoanyeckass Tabnuia XUMHUYECKUX 3J€MEHTOB», «CTpoeHHE MOJIeKyJbl BOJbl», «BemecTBa B cocTaBe OpraHM3MOBY,
«Ctpoenne MoyieKysbl Oenka», «CTpyKTypbl OEIKOBOW MOJIEKYJb», «CTpOEHHE MOJIEKYJ YIJIeBOJIOB», «CTpoeHue MOJeKyn JunuioB», «HykienHoBbie
KHACIOTBD, «CTpoeHne MosIeKybl ATD».

ObopynoBanue: XUMUYECKas MOCy1a M 000pyI0BaHHE.

JlaGopaTopHas pa6ora «OOHapyxeHue OeKOB C MOMOUIbIO KAaU€CTBEHHBIX pPEeaKLUil».

JlaGopaTopHas padora «lVccnenoBaHue HyKJI€MHOBBIX KMCIIOT, BBIIEJICHHBIX U3 KIETOK PA3JIMYHBIX OPTraHU3MOBY.

Tema S. Ctpoenune u pyHKIMH KICTKH

Tunsl KJIETOK: yKapruoTHUecKas U nmpokapuoTrueckas. CTpyKTypHO-(yHKIIMOHAIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kierounas crenka Oaktepuii u apxedl. OcoOEHHOCTH CTpPOEHHUS TeTepoTpodHOl M  aBTOTpodHOI
MIPOKAPUOTUYECKUX KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue u (yHKIMOHMPOBAHUE >yKapHOoTHUeckoW kieTku. [lmazmaruyeckas memOpaHa (ruasmanemma). CTpykTypa MiaasMaTudecKoi MeMOpaHBI.
TpaHcmopT BemecTB uepe3 IIa3MaTHIeCKyr0 MeMOpaHy: naccuBHbIN (nuddysus, obneruéanas nuddys3usi), aKTUBHBIA (IEPBUYHBIA U BTOPUYHBIN aKTHBHBIN
tpancnopt). [lomynponuriaemocts MeMmOpanbl. PaGora HaTpuii-kaineBoro Hacoca. DHIOLMTO3: MUHOLUUTO3, (GarounTto3. Dk3o1uTo3. KietoyHas creHka.
CrpykTypa 1 QyHKUMHU KJIETOYHON CTEHKU pacTeHUil, rpuOoB.

Hutomnnasma. Llurozons. Lutockener. J[Buxkenue nuromiazMel. OpraHouasl kieTku. OtHOMeMOpaHHbIe OpraHOM bl KJIETKHU: 3HO0IUIa3MaTH4eCcKas CeTh
(BIIC), anmapart ['oxbKH, TU30COMBI, UX CTPOCHHE U PYHKIMHU. B3aMOCBS3b 0THOMEMOpPaHHBIX OPTaHOHU OB KIIeTKH. CTpOCHUE TPaHyIIPHOTO PETHKYIyMa.
Mexanusm nanpaenenus beaxoe ¢ IIIC. Cunte3 pacTBopuMbIX OenkoB. CHHTE3 KJIE€TOUHBIX MeMOpaH. ['nmaakuii (arpaHyssipHBIA) 3HIOMIA3MATHYECKHUM




petukynym. CekperopHas ¢yHKuus amnmapara [onpmku. Moougurkayus oOenxkoe 6 annapame I onvoocu. Copmuposka 6enkoe 6 annapame 1 0nb0xcu.
Tpancnopr BemecTB B kiieTke. Bakyonu pacturenbHbIx KieTok. Kietounstit cokx. Typrop.

[TomyaBTOHOMHBIE OPTaHOUABI KIETKUA: MUTOXOHAPUH, TUIACTUIBL. [Ipoucxoacoenue mumoxonopuii u niacmuo. Cumouoeenes (K.C. Mepeoickosckuil, JI.
Mapezynuc). Ctpoenue u GyHKIIMA MUTOXOHAPHH U rutactua. [lepBudHble, BTOpUYHBIE U CIIOKHBIE IIACTUABI (POTOCHHTE3UPYIOIIUX SyKapUOT. XJIOPOIIACThI,
XPOMOILIACTHI, IEUKOTUIACThI BBICIITUX PACTCHUM.

HememOpannble opranounsl kieTku CtpoeHue U (YHKIMHM HEeMEMOpaHHBIX OPraHOMAOB KJIETKH. PuGocomsbl. IIpomescymounvie ¢hunramenmul.
MuxpoduinaMeHTsl. AkmuHnogvle Mukpoghuiamenmol. MbIICUHBIE KICTKH. AKMUHOBble KOMNOHEHMbl HeMblUeYHbIX Kiemok. MuKpoTpyOouku. KieTouHsrit
ueHtp. CTpoeHue M JBM)KEHUE KTYTUKOB M pPEeCHUYEK. MUKpOTpyOOukH mMTOmIa3Mbl. LleHTpuons. benxu, accoyuuposannvie ¢ Mukpo@uiameHmamu u
muxpompyboukamu. Momophwie 6enxu.

Anpo. OOonouka sapa, XpOMAaTUH, KapUOIUIa3Ma, SAPBIIIKK, HUX CTpoeHHe U GyHKUMU. SnepHbiii OenkoBblii MaTpukc. IIpocTpancTBeHHOE
pacIioiokeHHue XPOMOCOM B UHTEP(A3HOM siipe. Dyxpomamun u cemepoxpomamun. bellku XpoMaTHHA — TUCTOHBL. JJuHaMuKa A0epHoll 000I04KU 6 MUmo3se.
Aoepuwiti mpancnopm.

Knerounsie BximtoueHusi. CpaBHUTENIbHASI XapaKTEPUCTUKA KJIETOK 3YKApUOT (PACTUTEIBHOM, )KUBOTHOM, TPUOHOI).

JdemoncTpanuu

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

Tabmuupel u cxembl: «CTpoeHHE HYKAPHOTHUECKOW KIETKH», «CTpoeHHe >KUBOTHOW KIeTKH», «CTpoeHHe pacTUTENIbHOW KiIeTku», «CTpoeHue
MUTOXOHAPHUIY, «Sapoy», «CTpoeHHe TPOKAPUOTHIECKON KIETKI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX KJIETOK, MUKPOIIpeNnapaThl 0aKTepuaIbHbIX KJIETOK.

JlabopaTtopHasi padora «/3yueHne cTpoCHHS KIETOK PA3TMUYHBIX OPTAHHU3MOBY.

IIpakTnyeckas padora «/I3yyeHue CBOWCTB KIETOUHOH MEeMOPaHBD».

JlaGopaTopHas padota «lccnenoBanue 1uia3Moin3a U IETUIa3MOoJIn3a B pACTHTEIBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHue ABMXKEHHS IUTOILUIA3MbI B PACTUTEIIBHBIX KJIETKAX».

Tema 6. O0MeH BelecTB M NpeBpaLlieHHEe JHEPTHH B KJIeTKe

AccuMUISIIIASL M AUCCUMUTISIIUS — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BelIecTB: aBTOTPOQHBIA U TeTepoTpodHBIA. YdacThe KUcCIopoda B
OOMEHHBIX TMpoIeccax. DHepreTuueckoe obecrieueHne kietku: mnpeBpamieHne AT® B oOMeHHBIX mpomeccax. DepMEHTATHBHBINH XapakTep peakuuit
KJIeToyHoro Merabonm3ma. depmMeHTB, MX CTpoeHHe, CBOWcTBa M MexaHu3M gAeiictBus. Kodepmentsl. OTnuumst (QepMEHTOB OT HEOPTaHUYECKUX
KaTann3atopoB. belaKku-akTuBaTOPBI M OENKH-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEaKLUi OT pa3InYHbIX (DaKTOPOB.

IlepBUuHBIN CHHTE3 OpraHMYECKUX BellecTB B KieTke. DoTocUHTE3. AHOKCcuceHmblll U oKcueeHHblld omocunmes y b6axmeputi. Ceemocobupaiowjue
NnUSMEeHmbl U NUSMEHMbL PeakyuoHHo2o yeumpa. Poib xinoporiactoB B nporecce GorocunaTeza. CBeToBas u TeMHOBas (azel. @omoovixanue, Cs, Cy. u CAM-
munvl pomocurnmesa. [IpoagykTUBHOCTD (hoTOCHHTE3a. BiusiHue pa3inuuHbiX (aKTOpPOB HA CKOPOCTh (poTOCHHTE3a. 3HaUEeHUE (POTOCHHTE3A.

XemocunTe3. PazHooOpasne opraHn3MOB-XEMOCHHTETUKOB: HUTpH(PHUIMpPYIOMIHE OaKTepHH, Kele300aKTepru, cepoOaKTepuu, BOAOPOAHbIC OaKTepHH.
3HaueHUEe XEMOCHHTE3A.

AnaspoOHble opranu3mbl. Buner Oposkenus. [IpoaykTel Opo’keHHSI U UX HCIOJIB30BAaHUE UYEIOBEKOM. AHAadpPOOHBIE MUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIuTeNn OOJIe3HEH.

AdpoOHBIE OpTaHU3MBI. DTarbl SHEpreTudeckoro oomMena. [loaroroBurensbHbIi sTam. [THKOIN3 — 6ECKUCIOPOIHOE PACHICTICHHE TIFOKO3BI.

buonoruueckoe okucieHHE, WIM KIETOYHOE AbIXxaHue. Poiab MHUTOXOHApUI B Mpoleccax OHOJIOrHYecKoro okucieHus. Luknnyeckue peakuuu.
OxucnurensHoe (ochopunupoBanue. Iuepeus memobpannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoi AT@-cunmaszel. [lpeumyinecTBa
a’poOHOro MyTH 0OOMEHa BEIIECTB Mepel aHa3pOOHBIM. DPPEKTUBHOCTH SHEPTETUUECKOTO 0OMEHA.

———L GO




[optpetsr: [Ix. [puctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabnuue! u cxembl: «POTOCUHTE3Y, «DHEPreTHUECKU 00Men», «brocunres 6enka», «CTpoeHue GpepMeHTa», «XeMOCHHTES).

O6opynoBaHKe: CBETOBOM MUKPOCKOI, 000pY0BaHKE I IPUTOTOBIEHUS MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlaGopaTopHas pa6ora «lI3yueHne KaTaIMTHUECKON aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMUIIa3bl MU KaTaja3bl)».

JlabopaTropHasi padora «/3yueHne pepMEeHTaTUBHOTO pacIISIICHUSI IEPOKCHAA BOIOPO/IA B PACTUTEIIBHBIX M JKUBOTHBIX KIIETKAX).

JlaGopaTopHas pa6ora «CpaBHeHHUE NPOLECCOB (POTOCUHTE3a U XEMOCHHTE3a).

JlabopaTropnasi padora «CpaBHEHHE TTPOLIECCOB OPOKEHUS U TBIXAHUSD.

Tema 7. HacaencTrBenHass nHGOPMAaLHs U pean3anus eé B KIeTKe

Peakuuu MarpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTH B peaKLUMIX MaTpPUYHOrO CUHTe3a. Peanuzanus HacieICTBEHHOW HHGOpMalUU.
I'enernueckuii kon, ero csoicTBa. Tpanckpunuust — mMaTpuuHblii cuHTe3 PHK. IIpuHIMIBI TpaHCKpHUNLIMK: KOMIUIEMEHTapHOCTb, aHTHIAPAJUIEIbHOCTD,
acumMmeTpudHoOCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHeix PHK B 6uocunrese Genka. YcinoBus 6uocuntesa 6enka. Konuposanue amunokuciot. Poibs pubocom
B OMOCHHTe3€ OenKa.

Cospemennvie npedcmagnenus o cmpoenuu 2enos. OpraHuzanus reHOMa Yy NPOKAPHOT W 3YKapHOT. Perynsuuss akTUBHOCTH T'€HOB y HPOKAapHUOT.
I'mnore3a omepona (®. XKakob6, XK. Mano). Moaekyrapuvie mexanuzmvl sKcnpeccuu 2eHo8 y aykapuom. Ponv xpomamuna 6 peeynayuu pabomsi 2eHos.
Perynsuuns oOMeHHBIX TpolieccoB B KieTke. KieTounslil romeocTas.

Bupycbl — HeknerouHble (GOpMbl KU3HM W oOnuraTHble mapa3utbl. CTpoe€HHE MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.
Kuznennvuii yuxn /JHK-cooeparcawux eupycos, PHK-cooepocawux eupycos, bakmepuogazos. Odbpamnas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycuble 3a001eBaHus yenoBeka, )KuBOTHbIX, pactenuid. CIIN I, COVID-19, counanbHble 1 MEIULIUHCKHAE TPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz donvuux maccueos («bigdatay) cmpykmypuvix ouonoeuueckux oaunvix. Hanomexnonoeuu 6 ouonozuu u
meouyune. [Ipoepammupyemvie hynkyuu oenxos. Cnocobvl 0ocmasKu 1eKapcms.

JdemoncTpanuu

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

Tabnuue! u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit Koy, «Bupyce», «bakrepuodarny.

IIpakTnyeckas padora «Co3znaHue MOAEIN BUPYCaAy.

Tema 8. ’KusHeHHDBIH MUK KJIETKHA

Knerounsnii muki, ero mepuoasl u peryisinusa. MaTepdaza m Muto3. OcoOEHHOCTH MPOIeccoB, MpoTeKaromux B uHTepdase. [loaroroBka KIeTKH K
nenenuto. [IpecunTeTnyeckuii (MOCTMUTOTUYECKUI ), CHHTETUYECKUN M TOCTCUHTETUYECKUN (IIPEMUTOTUYECKHI) TepHOIbl HHTEP(A3HI.

Marpuunsiii cunre3 JHK — permukanys. puanune! permmukanuu JIHK: koMIuieMeHTapHOCTb, MOIYKOHCEPBATUBHBIN CUHTE3, aHTHUIIAPAJUIEIIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Teromepsl U Tesnomepasa. XpOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL. JIUMIOUWAHBIN U
rarIONIHbIN Habopkl XpoMocoM. ["'oMoornuHbIe XpoMOCOMBI. [1010BbIE XPOMOCOMBI.

Jenenne kinetkn — MuTo3. CTaguu MUTO3a M IMPOUCXOASIIME B HUX Ipouecchl. Tumel muto3a. Kapnoknnes u nurokuses. buonorndyeckoe 3HaueHue
MUTO3a.

Perynsuus MmutoTHueckoro nukia kiaetku. Ilporpammupyemast kiieToyHas ruGelip — anomnTos.

Knerounoe siipo, XxpoMocombl, GyHKIIMOHATIBHAS TeHOMUKA. Mexanuszmul nponughepayuu, ouppepenyuposxu, cmapenus u eubenu kiemok. «L{ugposas
K1emkay — ououngopmamudecxkue mooenu PYHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpanuu

Tabnuie! 1 cxembl: «KU3HEHHBIN MUK KIETKMY, «MuTto3y», «CtpocHre XxpoMocomy», «Permkanus JJTHK».
O)OONVIOR . % .

RETOROM MUKDOCKOIL _MUAKNAQIINEIIANATEH




JlaGoparopnas padora «/3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopHas pa6ora «HaOnronenne MuTo3a B KJIeTKax KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIIpenaparax).

Tema 9. CTpoenue u pyHKIIMH OPraHU3MOB

Bbuonoruueckoe pazHoobpasue oprann3mMoB. OTHOKIECTOUHbIE, KOJIOHUATbHbIE, MHOTOKJICTOYHbBIE OPIaHU3MBI.

Oco0eHHOCTH CTPOEHHSI U KU3HEAEATEIbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakTepuu, apxeu, 0JHOKJIETOUHbIE IPUOBI, OJTHOKIETOUYHbIE BOJOPOCIH,
Opyrue npotuctsl. KosloHnalbHbIE OpraHU3MBI.

B3aumocBs3b yacTelt MHOTOKJIETOYHOT'O OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI opraHoB. OpranusM Kak enHoe nesoe. 'omeocras.

Txanu pacrenuil. Tunbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTeibHAas, MOKPOBHAs, MPOBOANIAS, OCHOBHAs, MexaHumueckas. OCOOEHHOCTH CTpOEHHUS,
(yHKIUH ¥ pacioIoKEHUs! TKaHEH B OpraHax pacTeHH.

TkaHM )KUBOTHBIX U YeJIOBEKA. THUIbI )KUBOTHBIX TKAHEH: AMUTENNAIbHAs, COSJUHUTENbHAS, MbllIeyHast, HepBHAs1. OCOOEHHOCTH CTPOEHUS, (PYHKIUI 1
pacCIoIOKEHUS TKAaHEN B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranel. BereratuBHble UM reHEpaTUBHbIE OpraHbl pacTeHMM. OpraHbl U CUCTEMBI OPraHOB JXMBOTHBIX M 4enoBeKa. DyHKIUM OpraHOB U CUCTEM
OpraHoB.

Omnopa Tena opranuzMoB. Kapkac pacrennid. Ckenerbl OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX )KUBOTHBIX. HapyxHblil 1 BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COEIMHEHUSI KOCTEM.

JIBi>keHHe OpraHu3MoB. [IBM)KEHHE OJHOKJIETOYHBIX OpPraHM3MOB: aMEOOMIHOE, )KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTIOKJIETOYHBIX PACTEHHIA:
TPOIU3MBI U HACTUH. [[BU)KEHNE MHOTOKJIETOYHBIX )KMBOTHBIX M U€JIOBeKa: MblleuHas cuctema. Pednexc. CkeneTHble MBIIIIBI U UX paboTa.

IIuranue opranusmos. IloryomieHue BOXBI, YIVIEKUCIIOIO ra3a U MHUHEPAIBHBIX BEIIECTB pacTeHusMH. IIutaHue KUBOTHBIX. BHyTpHIOIOCTHOE U
BHYTPHUKIIETOUHOE NuuieBapeHue. [luranue no3sBOHOYHBIX KUBOTHBIX. OTeNbl NUIeBapUTeabHOr0 TpakTa. [lumeBapurensHbie xenesbl. [IumeBapurenbHas
CUCTEMA YEIJIOBEKa.

Jpixanue opraHu3MoB. JlpixaHnue pacteHuid. JlpixaHnue >kuBOTHbIX. [{ud¢y3us razoB uepe3 moBepxHOCTh KieTkU. KoxHoe apixanue. [[pixaTenbHas
noBepxHocTh. JKabepHoe M 5€rouyHoe jpixaHue. JIpIXaHHE IO3BOHOUYHBIX JKMBOTHBIX W YEJIOBEKA. ODBOJIIOIMOHHOE YCIOKHEHHE CTPOEHUS JETKUX
ITI03BOHOYHBIX KMBOTHBIX. /[pIXarenpHas cucrema 4esioBeka. MexaHu3M BEHTWIALMH JIETKUX Y IITULL U MIIEKONIUTAOIUX. Perynsanus npixanus. J{pIxatenbHbie
00BEMBI.

TpaHcnopT BewecTB y OpraHu3MOB. TpaHCIOPTHBIE CUCTEMBI PacTeHUH. TpaHCHOPT BEIIECTB y KXUBOTHBIX. KpOBEHOCHas cucrtemMa M €€ OpraHsbl.
KpoBeHocHasi cuctemMa IMO3BOHOYHBIX MKHMBOTHBIX M uenoBeka. Cepjie, KpOBEHOCHBIE cocyabl M KpoBb. Kpyru kpoBooOpaieHHs. DBOIIOLHMOHHBIE
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IO3BOHOYHBIX KMUBOTHBIX. PaboTa cepma u e€ perysius.

Boinenenue y oprannsmoB. Beigenenne y pactenuid. Beinenenue y ;kuBoTHbIX. CokparutenbHble Bakyoau. Oprassl BelieaeHUs . OuiIbTpanus, ceKpenus
1 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl pabOThl OpraHoOB BblJENEHUS. CBS3b MOJOCTU TENa C KPOBEHOCHOW M BBIACIUTENBHON cucTeMaMu. Brinenenue y
IIO3BOHOYHBIX KMBOTHBIX U 4enoBeka. [louku. Ctpoenue u ¢pyHKkunoHupoBaHue HeppoHa. OOpazoBaHHE MOYH Y UEJIOBEKA.

3ammrTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpraHm3MoB. CHoOpbl OaKTepHid W IUCTHI MPOCTEHIIUX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUI.
Kyrtukyna. Cpenctsa nacCuBHOM U XMMHYECKOM 3aUThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOUYHBIX )KMBOTHBIX. [I0KpOBBI U MX MPOU3BOAHBIE. 3aluTa opraHu3mMa oT 0onesHeill. IMMyHHas cuctema venoBeka. Kiierounslii u
TYMOpAaJbHBI UMMYHUTET. Bpoxka€HHBIN 1 puoOpeTEéHHBIN crienudrudeckuii UMMYHHTET. Teopus KioHanbHO-celeKkTuBHOro nummynureta (I1. Spnux, ®. M.
bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpraHU3MOB. Posib BpOsKIEHHOTO KIMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMocTh U peryisiiys y OpraHu3MoB. Pa3apaxumMocTh y OZHOKIETOUYHBIX OpraHu3MoB. Takcucel. Pa3zapaxumocTe M peryisuus y pacTeHHUN.
PocroBele BeniecTBa U UX 3HaYCHUE.

HepsHas cucrema u peduiekTopHas peryssuus y *KUBOTHbIX. HepBHas cucteMa u €€ oT/esnbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOM CUCTEMBI




['yMopanbHas perynsuus U 3HIOKPHUHHASI CHCTEMa KMBOTHBIX W desoBeka. JKese3bl SHAOKPUHHOW CHUCTEMBI U UX TOpMOHBI. JlelicTBHE€ TOPMOHOB.
B3anMocBs3p HepBHOW U SHAOKPUHHOM cucTeM. I nnoranamo-runodusapHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBios.

Tabmuis! u cxeMbl: «OAHOKIETOYHBIE BOAOPOCIN», « MHOTOKIETOUHbIE BoJopociny, «bakrepun», «Ilpocreiimmey», «Opranbl IBETKOBBIX PAaCTEHHID»,
«CucreMbl OpraHoB MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee cTpoeHne HacekoMblx», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHue cteOms,
«CTpoeHHe JTUCTOBOM TIIIACTUHKM», «TKaHW KXWUBOTHBIX», «CkeneT yenoBekay, «llumeBaputenpHas cucrema», «KpoBeHocHast cucrtemay, «JlpixareiapHas
cucrema», «HepBHas cucrema», «Koxa», «Mpleynas cucrema», «BpinenutenbHas cucreMa», «OHAOKpUHHAs cucremMay, «CTpOEHHME MBIIIIBDY,
«mmynuteT», «Kummeunononoctueiey, «CxeMa nutanus pacreHuin», « KpoBeHOCHbIE cHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue TUIpby, «CTpoeHHe
IUIaHapun», «BHyTpeHHee cTpoeHue 10KIeBoro uepss», «HepBHas cucrema poio», «HepBHas cucrema msarymkn», «HepBHast cuctemMa npecMBbIKAIOLIUXCS,
«HepBHas cuctema ntuny, «HepBHas cuctema miiekonuTaromux», «HepBHas cuctema uenoBeka», «Peduexcy.

OO6opynoBaHue: CBETOBOW MHKPOCKOII, MUKPOIIPENapaThl 0JHOKJIETOYHBIX OPraHU3MOB, MUKpONpenapaThl TKaHEH, paKOBUHBI MOJUTIOCKOB, KOJJICKIH
HAaCEKOMBIX, WIJIOKOKMX, >KUBbIE SK3EMIUIAPhl KOMHATHBIX PAcTeHUU, repOapuu pacTeHHH pPa3sHBIX OT/AENOB, BIAXKHbIE Npenaparbl XUBOTHBIX, CKEJIETbI
MI03BOHOYHBIX, KOJJIEKIIUM O€CII03BOHOYHBIX )KUBOTHBIX, CKEJIET YeIOBEKa, 000pyA0BaHHE /Ui AEMOHCTPALMU ITOYBEHHOTO U BO3AYIIHOIO MUTAHUS PACTCHUMH,
paciuernyieHus: Kpaxmaia U OelKoB oA JeicTBueM (hepMEeHTOB, 00OpYyNOBaHUE JUIsl IEMOHCTPALMKU OMBITOB 10 MU3MEPEHUIO KU3HEHHOW EMKOCTH JETKHX,
MEXaHM3Ma JIbIXaTeNIbHbIX JBUKEHHUM, MOJIEIN I'OJIOBHOTO MO3Tra Pa3JIN4HbIX )KUBOTHBIX.

JlabopaTropnas pabdora «/3yueHne TkaHEH paCTCHHI.

JlaGopaTopHas padora «/3yueHne TkaHEN )KUBOTHBIX).

JlabopaTropnasi padora «/3yueHne opraHoB IBETKOBOTO PACTCHHS.

Tema 10. Pa3MHOKeHHe M Pa3BUTHE OPTraHNU3MOB

®opMbl pa3MHOKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTHBHOE) U MOJIOBOE. Buapl Gecrosoro pa3MHOKEHHUS: MOYKOBAHUE, CHOPYJISLUS,
(dparmeHTanys, KIOHUPOBAaHHE.

[TonoBoe pasmuHoxkenue. Ilonossie kietku, uau rametsl. Meio3. Cragun meiosa. IloBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonornueckuit
CMBICII M€H03a U TI0JI0BOTO Ipouecca. Melo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3apoapiieBoe pa3Butue. ['ameTorenes y »uBoTHbIX. [losoBbie kene3pl. OOpa3oBaHuEe U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHes U OOreHes.
CrpoeHne noaoBbIX KIETOK.

Orm1010TBOpEHNE ¥ SMOPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CTIOCOOBI OTIJIIOIOTBOPEHUSI: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOJIOTUS — HayKa O pa3BUTHM OPraHU3MOB. Mopgocenes — oona u3 enasHuvix npoobiem
ambpuonocuu. Konyenyus mopgoeenos u mooenu mopgoceneza. Ctaauu >MOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jarymku). Apoodnenue. TUIbl qpo0iieHus.
Lemepmunupoeannoe u Hedepmunuposannoe opoorenue. bracmyna, munvr o1acmyn. OcoOEHHOCTH IPOOJCHHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIe JTUCTKU
(racTpynsmusi). 3akiazka OpraHOB W TKAaHEW W3 3apOJbIIIEBBIX JIMCTKOB. B3auMHOE BIWsSHME YacTeld pa3BUBAIONIETOCS 3apoipiiia (3MOpHUOHATBHAsS
UHAYKIMSA). 3aKiajgka IUIaHa CTPOEHUS JKMBOTHOTO Kak pe3yslbTaT HEpapXUUYECKUX B3aUMOJCUCTBUN TE€HOB. BiusHue Ha SMOpHOHANBHOE pa3BUTHE
pa3u4YHbBIX (PaKTOPOB OKPYIKAIOIIECH CPEIIBI.

Poct u pasButue xuBoTHBIX. [locTaomOpuonaneHeiii nepuoj. [Ipsmoe u Hempsimoe pasButTue. PasButue ¢ meramopdo3om y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. brojornueckoe 3HaueHue MpsiMOro U HENpPSIMOTO Pa3BUTHS, UX PaclpoCTpaHEeHUEe B mpupoje. Tumsl pocta KUBOTHBIX. DaKTOPHI
pEryJfluyd pocTa KUBOTHBIX U yenoBeka. CTauu MOCTIMOPUOHAIILHOTO PAa3BUTHUS Y JKUBOTHBIX M uenoBeka. [lepuonbl onTtorenesa uyenoseka. CtapeHue u
CMEPTh KaK OMOJIOrMYECKUE IPOLECCHI.




Pa3smuHoxenune u passutue pacreHuil. ['amerodut u cnopodur. Meio3 B ku3HEHHOM IMKiIe pacteHui. OOpa3oBaHHME CIOp B Ipolecce Meno3a.
I'ametorenes y pactenuid. OIIOAOTBOPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOIHOE OMJIOJOTBOpEHHE Y LBETKOBBIX pacTeHHil. OOpa3oBaHue U
pa3BUTHE CEMEHMU.

MexaHu3MBl PETyJIsALUU OHTOTEHE3a Y PACTCHUM U )KUBOTHBIX.

JdemoHcTpanuu

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

Tabmups! u cxembl: «BeretatuBHoe pazMHOKeHHE», « THUIBI Gecrionoro pasMHOXKEHUs», «PasMHOXKeHNe XJ1aMUIOMOHAAbIY, «Pa3MHOXkEeHNE IBIIIEHBDY,
«Pa3mHO)eHue runpe», «Meios3», «XpoMocoMbD», «l'amerorenesy», «CTpoeHHE SIMIEKIETKH U CIIEpMAaTO3011a», « OCHOBHBIE CTaAUM OHTOreHe3ay, «IIpsmoe
U HenpsiMoe pa3BuTHeE», «Pa3zButhe Maiickoro xyka», «Pa3zsurue capanum», «Pa3zButne nsarymkw», «/[BoHHOE ONIOJOTBOPEHHE y LIBETKOBBIX PACTECHUI,
«CTpoeHue CeMsIH OJHOJOJBHBIX M ABYJOJIBHBIX PacTeHU», «KWM3HEHHBI LMKJI MOPCKOM KamycTbD», <«OKM3HEHHBIM LUK MXa», «KU3HEHHBIN LMK
ManopOTHUKAY, « KM3HEHHBIN UK COCHBDY.

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl SHIEKIETOK U CIIEpMATO30M10B, MOJIeb «LIMKIT pa3BUTHUS JIATYIIKI.

JlabopaTropHnasi padora «/3yueHue CTpoCHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpPOIIpEapaTaxy.

IIpakTnyeckas padora «BplsiBiIeHNE IPU3HAKOB CXOACTBA 3apOBIILIEH IO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHrEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI».

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

Hcropusi ctaHOBIIEHUS U pa3BUTHS TeHETUKU Kak Hayku. PaGotel I'. Mennens, I'. ne ®pusa, T. Moprana. Ponb oTe4ecTBEHHBIX YUYEHBIX B pa3BUTUU
reaetuku. Paboter H. K. Kosnbrosa, H. M. Basunosa, A. H. benosepckoro, I'. /[. Kapneuenko, 10. A. ®ununyenko, H. B. Tumodeea-Pecosckoro.

OCHOBHbIE TEHETUYECKHE NOHATHA MU CHUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJJICNbHbIE TEHbI, AJbTEPHATHBHBIC NPU3HAKU, JOMUHAHTHBIA U
pELleCCUBHBIN MPHU3HAK, TOMO3UIOTAa, IETEPO3UroTa, YUCTas JHMHUA, THOPUABI, TeHOTHM, (eHOoTUN. OCHOBHbBIE METOJbl I'€HETHUKH: THOPUAOIOTHYECKHMH,
LUATOJIOTUYECKUAN, MOJIEKYJIIPHO-TEHETHUECKHU .

JdemoncTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. 1. BaBunos, A. H. benozepckuii, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuuer u cxembl: «MeTobl TeHETHKI», «CXeMbI CKpEIIUBaHUS.

JlaGopaTopHas padora «/[po3oduia kak 00BEKT FeHETUYECKUX UCCIIEJOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBelii 3akoH MeHaens — 3aK0H eMHOo00pasus ruOpuoB nepBoro nokojeHus. IlpaBuno nomunupoBanus. Bropoii
3aK0H MeHzens — 3aK0H pacillelIeHHs] MPU3HaKoB. LuTonaornueckrie 0CHOBBI MOHOTHOPHIHOTO CKpEIIMBaHus. [ unore3a YuCTOThl raMer.

AHanusupyromee ckpermuBanue. [I[pomMexyTouHbIi XapakTep HacienoBaHus. Pacienienne npu3HakoB NpU HEMOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tperuil 3akoH MeHzens — 3aKOH HE3aBUCUMOTO HacjeloBaHUS Npu3HakoB. L{uronornueckne oCHOBBI JTUTHOPHIAHOTO
CKPEILNBAHHU.

CuemnnieHHoe HacienoBaHue mpu3HakoB. PabGorsl T. Moprana. CuensieHHOE HacleOBaHHUE TI'€HOB, HapyILIEHUE CLEIUIEHHS MEXIy TI€HaMu.
XpOMOCOMHasl TEOpUS HACJIEICTBEHHOCTH.

'enernka moma. XpOMOCOMHBIM MEXaHU3M ONpefesieHuss Mmojia. AyTOCOMBI U IOJIOBbIE XPOMOCOMBI. ['OMOrameTHbli M reTeporaMeTHbIA MOJI.
I'enernyeckas CTpyKTypa IOJ0BBIX XpoMocoM. HaciienoBanue npu3HakoB, CLEIIIEHHBIX C [TOJIOM.

I'enotun kak nenoctHas cucrema. [lmeldoTponus — MHOXKECTBEHHOE JIEUCTBHE IeHa. MHOXKECTBEHHBIM aiIeNnu3M. B3auMonelcTBUE HEAICNIbHBIX
reHoB. KommuiemeHntapaocts. Onucras. [lonumepus.




['eHeTn4eckuii KOHTPOJIb PAa3BUTHS PACTEHUMN, KUBOTHBIX U YEJOBEKA, a TAaKKe (PU3MOJIOTUYECKUX IMPOIIECCOB, MOBEACHUS M KOTHUTHUBHBIX (PYHKITUH.
I'eneTnyeckue MEXaHU3Mbl CHMOHOTeHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SMH — Mapa3uT» U «XO35UH — MUKpOOHOMY. ['eHeTHuYecKre aclieKThl KOHTPOJIS U
W3MEHEHUS HACIEACTBEHHON MH(POPMAIIMH B TIOKOJICHUSIX KJIIETOK U OPTaHHU3MOB.

JdemMoncTpanuu

[Toptpersr: I'. Mennens, T. Mopras.

Tabmuer u cxembl: «llepBblii W BTOpoil 3akoHbl Mengaens», «Tpetuit 3akon Menzaens», «AHaTuU3MpyIee CcKpemuBaHuey, «Hemomnoe
TOMUHUPOBaHUE», « CIICTUICHHOE HACIIeJOBAaHUE MMPU3HAKOB Y apo3oduib, «['enetuka nonay, «Kapuotun uyenoeka», «Kapuotun apozoduisy, «Kapuotumn
nTuLb, « MHOXKECTBEHHBIN alienu3m», « B3auMoaeiicTBrue reHoB».

O6opynoBaHue: MOAENTb ISl JEMOHCTpAIllMd 3aKOHOB €AMHOOOpa3usi THOPUIIOB TEPBOTO TOKOJICHHS M PACIICIUICHUS MPU3HAKOB, MOJETbH IS
JIEMOHCTPALIMM 3aKOHA HE3aBUCUMOI'0 HACIIEIOBAHUS MPU3HAKOB, MOJEIb JUISl IEMOHCTPALMU CUEIJIEHHOIO HACJIEI0BAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpomnpenapar: «Jpo3oduiay.

IIpakTuueckas padora «l3ydyeHue pe3yapTaTOB MOHOTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUITBIY.

IIpakTuyeckasi padora «/3yuenue pe3ynbTaTOB TUTHOPUIHOTO CKPEUTUBAHUS Y APO30(DHIIBD.

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHotuna u cpeasl npu GopmupoBanuu ¢enoruna. MismMeHunBoCTh npu3HakoB. KauecTBEHHBIE U KOJTUYECTBEHHBIC MPU3HAKUA. Bubl
W3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBEHHAS.

MonudukanonHas u3MeH4YUBOCTh. Ponb cpeapl B hopMupoBaHuy MOAU(PUKAIMOHHON n3MeHunBocTU. HopMma peakiuu npusHaka. BapuaimoHHbIi psit
u BapuannoHHas kpusas (B. Moranncen). CoiicTBa MOAU(DUKAITMOHHON U3MEHUUBOCTH.

['enoTunuueckas ”3MEHYUBOCTh. CBOMCTBA TEHOTUITMYECKOM U3MEHYMBOCTH. BUIbI TEHOTUITMYECKON N3MEHUYNBOCTH: KOMOWHATUBHAS, MyTallHOHHAS.

KoMbOuHatuBHass M3MEHYHMBOCTh. Mel03 W TOJOBOW MPOIECC — OCHOBA KOMOMHATHBHOM M3MEHYHMBOCTH. PoNb KOMOMHATHBHON H3MEHYHMBOCTH B
CO3/JaHUU TEHETHYECKOTO pa3HOOOpa3us B Mpejenax 0OJHOr0 BU/A.

MyTanuonHass MU3MEHUYMBOCTh. Buapl MyTaluili: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIe. CIIOHTaHHbIE W HMHAYLUHUPOBAaHHbIE MyTaluu. SnepHble U
nuToruiazMatuyeckue mytanuu. CoOMaTHYeCKUe M TOJOBbIE MyTaluu. [IpUYWHBI BO3ZHMKHOBEHHWS MyTalnuid. MyTareHbl M WX BJIMSHHUE HA OpPTaHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHYECKUX PSAOB B HaciencTBeHHoi n3menunBoctu (H.M. BaBusnos). BaesnepHas n3aMeHYHMBOCTD U
HACJIEICTBEHHOCTb.

Onuzenemura u 3NU2eHOMUKA, POlb FINULEHEMUUEeCKUX (PaKmopos 8 HAC1e008AHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS8 ) OP2AHUIMOB.

JdemMoHcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmure! 1 cxeMbl: «Buabl N3MEHUYUBOCTHY, «MoAU(PUKAITMOHHAS H3MEHIHBOCTEY, « KOMOMHATHBHAS N3MEHIHBOCTEY, «Meto3y», « OMIo10TBOPEHHEY,
«"eneTnueckue 3a001eBaHUs YETOBEKaY, « BUIBI MyTaLIUi.

OO0opynoBaH¥e: KUBBIC U TepOapHbIC IK3EMIUISIPl KOMHATHBIX pacTEHUH, pUCYHKH ((hoTorpadun) )KUBOTHBIX C pa3IMIHBIMU BUAAMH H3MCHUNBOCTH.

JlaGopaTopnas paGora «lccnenoBanue 3akoHOMepHOCTEH MOAUDUKAIIMOHHON M3MeHYHBOCTU. [locTpoeHre BapuallMOHHOTO Psiia U BapUallMOHHON
KpUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢uibl (Ha TOTOBBIX MHUKPOIIPEnapaTax).

Tema 14. I'eHeTHKA YejiOBeKA

Kapuotun uenoBexka. MexayHapoaHasi MporpaMMa MCCIEIOBAaHUS T€HOMa 4eloBeKa. MeToabl M3y4YeHHUs T€HETUKH 4eJIOBEKAa: I'€HEaJlOrM4yeCcKui,
OJIN3HEIOBBIN, IUTOTCHETHUECKUH, MOMYJSIIITUOHHO-CTATUCTUYECKUM, MOJIEKYJIApHO-TeHeThuYecKnii. COBPEMEHHOE OMpe/eJICHUE T'eHOTHUIIA: TTOJHOT€HOMHOE
CEKBEHHUPOBAaHME, TEHOTUIHPOBAHUE, B TOM uncie ¢ nomouisto [11[P-ananu3za. HacnencrBennsie 3aboneBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 00JIE3HH




3a0osieBaHul dYenoBeka. Meauko-reHeTuyeckoe KoHCylnbTUpoBaHHe. CTBOJOBbIE KJIETKU. [lOHATHE «reHeTHYecKoro rpy3a». OTHYECKHE aCIeKThbI
UCCIIeZIOBAaHUM B 00J1aCTH pEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTopbl MOBBIILIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K (U3NYECKOMY U XHMHUYECKOMY 3arpsA3HEHHMIO OKpY’Kalolled Cpeibl.
I'eneTnueckas npeapaconoKeHHOCTb YEJIOBEKA K MTaTOJIOTUAM.

JdemoHcTpanuu

Tabnuue! u cxemsl: «Kapuotun yenoseka», «MeTobl H3y4eHUsI TEHETUKH YeloBeKa», «['eHeTnueckue 3a00JeBaHNs YETOBEKAY.

[IpakTnyeckas padora «CocTaBieHrEe U aHATIU3 POJOCIOBHON.

Tema 15. Ceniekuusi OpraHu3MoB

JlomecTukanus M cenekuus. 3apokIeHue celekiuuu U aoMectukauuu. Yuenue H. W. BaBumiioBa o lleHTpax mnpoucxoxkiaeHuss u MHOrooOpasus
KyJbTYPHBIX pacTeHMil. Posib cenekuuu B CO3aHUMM COPTOB PACTEHHMH M MOPOJ KUBOTHBIX. CopT, mopoga, IITaMM. 3aKOH IOMOJIOTMYECKHX PAIOB B
HacneacTBeHHON n3MenunBocty H. M. BaBuiioBa, ero 3HadueHue 151 CENEKIIMOHHON pabOoTHI.

Metoabl cenekMOHHONH paboThl. McKyccTBEHHBIM OTOOp: MaccoBbIi M MHIUBUAYaAJIbHBIA. OTanbl KOMOMHALMOHHOW cesiekuuu. lcmeltaHue
MIPOU3BOUTEINEN IO MOTOMCTBY. OTOOP MO FE€HOTHUILY C IOMOIIBIO OLEHKH (PEHOTHUIIa TOTOMCTBA M OTOOP 10 IeHOTHUITY ¢ nomolkko aHanusa JHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTO/] CEJICKIIMOHHON paboThl. PagnaniuoHHbI 1 XUMUUECKUH MyTareHe3 Kak HCTOYHUK MyTaluil y KyJIbTypHBIX (GOpM
opranu3moB. M crosib30BaHre TEHOMHOTO peAAKTUPOBAaHUS U MeTO10B pekoMOnHaHTHBIX JJHK 11t momydyenust ucxomnoro Marepuana aist CEJIEKIUU.

[Tonyuyenue nonumuonsoB. BuyTpuBuioBas rudpuauzanus. bau3kopoacTBeHHOE CKpelMBaHue, Ui HHOpUAMHT. HepoacTBeHHOE CKpeIMBaHue, WK
aytopunuur. I'erepo3uc u ero npuumubl. VMcnonbs3zoBanue rereposuca B cenekiuu. OtnanéHHas rubpuausanus. [IpeogoneHue Oecriogusi MeXBUIAOBBIX
ruOpu0B. JloCTHKEHHS CENIEKLIMU PACTEHUHN U KUBOTHBIX. «3e1éHas pesonioyusiy.

CoxpaHeHHe M U3yUYE€HHE T'€HETHMYECKHUX PECYpCOB KYJIbTYPHBIX DPACTEHUHM W HX AMKUX PpOAMYEH AJ CO3JaHHMsl HOBBIX COPTOB M THUOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpanenue u ynpasieHue ceHemuieckumu pecypcamu CelbCKOX03AUCEEHHBIX U NPOMbICIOBbIX HCUBOMHBIX 6
Yensax YayuumeHus, Cyuecmsyowux u co30aHus Hogblx Nopoo, JUHULL U KPOCCO8, 8 MOM YUCTe C NPUMEHEHUEeM CO8PEMEHHbIX Memo008 HAYUHbIX UCCIE0068AHU,
nepeoosuvix uoetl u nepCneKmugHbIX MexXHOI0Ul.

JdemMoHcTpanuu

[Toptpetsr: H. 1. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIykssuenko, b. JI. Actaypos, H. bopnoyr, . K. benses.

Tabmuuper u cxembl: «LIeHTpBI TMPOUCXOXKICHUS M MHOT000pasusi KyJIbTypHBIX PAacTEHHiD», «3aKOH TOMOJOTHUYECKHX PSJOB B HACIEICTBEHHOM
U3MEHUUBOCTIY, «MeTobl cenekium», «OTnanénHas rudpuauzanus», «MyTtarenesy.

JlaGopaTopHas padora «/3yueHne copToB KyJbTYypHBIX PACTEHUH U MOPOJ] TOMAIIHUX KUBOTHBIX).

JlaboparopHasi padora «/3ydueHrne METOJIOB CEJIEKIIUN PACTEHUID.

IIpakTnueckas padora «I[IpuBuBKa pacTeHuin».

Jdkckypeust «OCHOBHBIE METOAbI M JIOCTMIKEHUS CEJIEKLMM PACTeHMH W KMBOTHBIX (HA CENEKIMOHHYIO CTaHIMIO, IJIEMEHHYI0 Qepmy,
COpPTOUCIIBITATEIbHBINA YUACTOK, B TEIUIMYHOE XO35HCTBO, B 1a00paTOPHIO arpOyHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTETHYECKasi OM0JI0T U

OOBbeKTbl, HUCHOJb3yEMble B OHMOTEXHOJOTMHU, — KIETOYHbIE M TKAHEBBIE KYJIbTYpPbl, MUKPOOPTraHU3MbI, HMX XapaKTepUCTHKa. TpaaulroHHas
OMOTEXHOJIOIUsA: XJeOOoNeUYeHue, MOoIyYeHUEe KUCJIOMOJIOYHBIX MPOAYKTOB, BHHOAenAHE. Mukpoobuosnornyeckuid cuHte3. OOBEKTHI MUKPOOMOIOTHYECKUX
texHosoruit. [Ipon3BoacTBO O6€nka, aMUHOKUCIIOT U BUTAMUHOB.

CozpaHue TEXHOJOTMH M WHCTPYMEHTOB LIEJICHANPABICHHOIO W3MEHEHUS M KOHCTPYMPOBAaHUS I'€HOMOB C LEJIBIO MOJIY4YEHHS OPraHU3MOB H HX
KOMIIOHEHTOB, COZIEpKallliX HE BCTPEUYAIOLMECs B IPUPOJE ONOCUHTETUYECKHUE ITYTH.




NOJIUKTIOHANbHBIX aumumen 6 meoduyuHe. VICKyCCTBEHHOE OIUTOJOTBOPEHUE. PEKOHCTPYKIWSA SIMIIEKIETOK W KIOHUPOBAHWE >KMBOTHBIX. MeTon
TpaHCIIAHTALIMHU SIIEP KIETOK. TexHo102uu 0300p06ieHUs, KYIbMUBUPOBAHUS U MUKDOKIIOHANbHO20 PA3SMHONCEHUS] CeIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpomMocoMHasi ¥ TeHHasi HHKeHepus. ICKyCCTBEHHBIN CHHTE3 reHa u KoHCTpyupoBanue pekoMOnHanTHEIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTuKeHHsI U TIEPCTIEKTUBBI XPOMOCOMHOW U T€HHOM MH)KEHEPUU. DKOJIOTHUECKHE U AITHYECKUE TPOOJIEMbI T€HHOW WHKCHEPUH.

Menunuackue OuotexHosnoruu. I[loctrenomHass mudpoBas Menuuuua. [I[P-muarHoctuka. MeTaGolIOMHBIN aHamW3, TEHOUEGHTPUYCCKUN aHAIHN3
MpOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSIHUS €r0 310pOBbsi. VIcronb30BaHre CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0uouHxeHepus s pa3paboTKu
(dbyHIaMEHTaTBHBIX OCHOB MEIMIIMHCKAX TEXHOJOTHH, CO3MaHHUS KOMIUICKCHBIX TKaHEH COYETAaHWEM TEXHOJOTHH TPEXMEPHOrO0 OHONMPHHTHHTA U
ckaddonauHra s pereHus 3a1a4 NepCoOHATN3UPOBAHHON MEIUIIUHEI.

Co3nanne BEKTOPHBIX BAKIIMH C LIETBI0 00ecredeHusi KOMOMHUPOBAHHOM 3amuThl 0T Bo30ynuteneit OPBU, ycranoBiieHre MONEKYISIPHBIX MEXaHU3MOB
¢bynkuonupoBanusi PHK-coaepskamumx BUpyCoB, BBI3BIBAIOIIUX 0CO00 OMACHbBIE 3a00JIEBAaHUS YETIOBEKA U JKUBOTHBIX.

JdemMoHcTpanuu

Tabmuie! u cxeMbl: «/crnoip30BaHne MUKPOOPTAaHU3MOB B TIPOMBILIUIEHHOM MPOU3BOACTBEY, «KieTounas nHxxenepus», «I eHHast HHKEHEPUSD.

JlabopaTropHnasi pabdora «/3yuenrne 00beKTOB OMOTEXHOIOTUI.

IIpakTuyeckas padora «llonyueHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

IKcekypeus «bHOTEXHOIOTHS — BaXKHEHIIIAs IPOU3BOAUTENIbHAS CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO).

INJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnauBaeT TpeOOBaHMSI K pe3ysibTaTaM OCBOCHHS OOYYAIOIIMMUCS TPOTrpaMM CPEIHEro OOIIero oOpa3oBaHUs: JUYHOCTHEIE,
METANpPEIMETHBIE U NIPEAMETHBIE.

B cTpykType JHUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS HPOrpaMMbl MO OMOJIOIMM BBIIEIEHBI CIEAYIOLIME COCTABISAIOIIME: OCO3HAHHE O0YyYaroIUMUCS
POCCHUHCKON TpakIaHCKON HACHTUYHOCTH — TFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CaMOOIPENCTCHHIO, Haluyue mMomusayuu K OOyYEHHIO
OMOJIOTHH, YereHanpasienHoe pa3éumue BHYTPEHHUX YOEXKIEHWH JUYHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEH M HCTOPHUYECKHX TPAJAULUNA pa3BUTHS
OHMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH NEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMHU YCTaHOBKAMH,
MPUCYLIUMH CHCTEME OHOJIOTUYECKOTr0 0Opa3oBaHUs, Haluyue npasoCO3HAHUs SKOJOTUYECKOW KYJIBTYPBI, CHOCOOHOCMU CMA8Ums LEIU U CTPOUTh
YKU3HEHHBIEC IJIaHBI.

JIMYHOCTHBIE Pe3yIIbTaThl OCBOCHHUS TIPOTPAMMBI 110 OMOJIOTHH JTOCTUTAIOTCS B €AMHCTBE YUEOHOH M BOCTIMTATEIILHOW NEATEIFHOCTH B COOTBETCTBHH C
TPaIUIIMOHHBIMU POCCUWCKHMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH W JTyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMHU, MPHHITHIMU B OOIIECTBE IMpaBUJIAMU U
HOpPMaMU TIOBEJIEHUS U CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHHUS, CAMOBOCHUTAHMSI W CaMOPA3BUTHSA, DPA3BUTUS BHYTPEHHEM MMO3ULUU JIMYHOCTH,
naTpuoTH3Ma U YBAXKEHUS K 3aKOHY M TPABOMOPSAIKY, YENOBEKY TpyJa W CTaplieMy IOKOJIEHHIO, B3aUMHOTO YyBa)KCHUs, OEpPEeKHOTO OTHOILICHHUS K
KYJbTYPHOMY HACIEIUIO U TPAJAUIMSAM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoin denepanniu, NpupoJIe U OKPYKaKOLIEH Cpee.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS YyuyeOHOro mpeamera «buonorus» HOMKHBI OTpakaTb TOTOBHOCTh U CIOCOOHOCTH OOYYaroIIMXCs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH IO3UIMEN JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX OpPWUEHTALMH, MO3UTHUBHBIX BHYTPEHHUX YOCXKICHHIA,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACHIMPEHUE KUZHEHHOTO OMbITa M OMbITa AEATEIHLHOCTH B MPOIECCE peanu3aliu
OCHOBHBIX HalpaBJI€HUI BOCIIUTATEILHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro0 BOCIMTAHUSA:




OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00s13aHHOCTEH, YBa)KEHHE 3aKOHA U ITPABOIIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW AEATENIbHOCTU MPHU CO3JaHUU Y4eOHBIX NMPOEKTOB, PEIICHUH YYeOHBIX M MO3HABATENbHBIX 3a/1a4, BHINOJIHEHUH
OHMOJIOrMYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO IO3ULIMIO IO OTHOILICHUIO K SBJICHUSM COBPEMEHHOM KHU3HU U OOBICHATH €€;

YMEHHE YYUTHIBaTh B CBOUX JCHCTBHUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JIIOJEH C pa3HbIMH YOEKICHUSIMH, KyJIbTYPHBIMU
LIEHHOCTSIMU U COLIUAJIbHBIM I10JIOKEHHUEM,;

TFOTOBHOCTh K COTPYJIHHUYECTBY B IPOLECCE COBMECTHOI'O BBIMOJHEHHS Y4€OHBIX, IMO3HABATEIbHBIX M HCCIIENIOBATENIbCKUX 3ajjad, YBa)KUTEIbHOIO
OTHOIIECHHS K MHEHHIO OMIOHEHTOB MPH 00CYKICHNUHU CIIOPHBIX BOIIPOCOB OMOIOTMYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHNSA:

c(OpMUPOBAHHOCTh POCCUICKOM Tpak1aHCKON MAEHTUYHOCTHU, MaTPUOTH3MA, YBAXKEHUS K CBOEMY HApOJly, UyBCTBAa OTBETCTBEHHOCTH nepen PoauHol,
TOPAOCTH 3a CBOM KpaH, CBOXO PoauHy, CBOM A3BIK U KYJIBTYPY, IIPOLIIOE U HACTOSALIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOLIEHUE K IPUPOJHOMY HACIEAUIO U TAMATHUKAM IIPUPOJBL, JOCTHKEHHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ POCCUHCKUX YUYEHBIX B CTAHOBJIEHHE M pa3BUTHE OMOJIOIMH, MOHMMAHUS 3HAU€HHs OMOJOIMH B MO3HAHMM 3aKOHOB
MIPUPO/IbI, B )KU3HU YEJIOBEKAa U COBPEMEHHOT'0 OOIIECTBA;

uzaelHas yoe:xIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO U 3aiuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro cyAb0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOI0 HAPOA;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MIOBEICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIlUIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONUNBOIO OYyyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAMTEIISAM, CO3JAaHUIO CEMBbU Ha OCHOBE OCO3HAHHOI'O IIPUHATHUS LIEHHOCTEM CEMEWHOU KU3HU B COOTBETCTBUU C
TpaauLMUAMU Hapo1oB Poccuu;

4) 3¢TeTHYEeCKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOLLEHUE K MUPY, BKJIFOUAst SCTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUI;

IIOHMMAaHHE YMOLNOHAIBHOTO BO3IEUCTBUS KUBOU NIPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE IIPOSIBIIATh KA4ECTBA TBOPUYECKOM JINYHOCTH;

5) pusznyeckoro BocnuTaHus, GopMHUPOBAHUSA KYJIbTYPBI 310POBbSI H IMOLMOHAJIBHOI0 0JIarONOJIyYHUs:

MOHMMAaHWE W pealn3alus 370pOBOTO M 0Oe30macHOro o0pasza J>KU3HU (340pOBOE IHUTAHHWE, COONIOJICHHE TUTHEHHYECKUX TPaBWII WU HOPM,
cOaaHCUPOBAHHBIN pPEXHUM 3aHATUH M OTIbIXA, peryispHas (uznyeckas aKTHUBHOCTb), OEpPEKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO OTHOLIEHHS K
COOCTBEHHOMY (PM3MUECKOMY H IICUXUIECKOMY 3/I0POBBIO;

HNOHUMAaHME LIEHHOCTH IPaBUJI HHAWBUYATbHOTO U KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEICHHSI B CUTYALMSIX, YTPOXKAIOIINX 3/I0POBBIO U KHU3HU JIO/IEH;

OCO3HaHUE MOCIEACTBUNA U HEMPUATHUS BPEIHBIX IPUBBIUEK (YIIOTPEOJIEHUS alKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) TPY10BOr0 BOCIIUTAHHUSA:

TFOTOBHOCTb K TPY/y, OCO3HaHHE LIEHHOCTU MacTepCTBa, TPY10J1I00ue;

TOTOBHOCTh K AaKTMBHOH JI€ATEIbHOCTH TEXHOJOIMYECKOW W COLMANbHOM HAmpaBICeHHOCTH, CHOCOOHOCTh HWHMLIMUPOBATh, IUIAHUPOBATH MU
CaMOCTOSITENIBHO BBIIOJIHATH TAKYIO JACSITEIBHOCTD;

UHTEpEC K pa3iuyHbIM cdepaM NpodhecCHOHAIBHONW J1eATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyayuiel mpodeccuu U peaar3oBHIBATH
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUN BCEH JKU3HHU;

7) 3K0JI0TMYECKOT0 BOCTIUTAHMSI:

9KOJIOTUYECKH 11e71eco00pa3HOe OTHOIIEHNE K MPUPOJIe KaK UCTOYHUKY JKU3HU Ha 3eMiie, OCHOBE €€ CYIIECTBOBAHNS,

MOBBIIIICHUE YPOBHSI JKOJOTHYECKOW KYyJIbTYphl: MPUOOPETEHHE OIBbITa IUIAHWPOBAHUS TOCTYIKOB M OLEHKH WX BO3MOXXHBIX TOCIEACTBHMA s
OKpYKaloIlei Cpebl;

OCO3HaHUe TT00aTbHOr0 XapaKTepa KOJOTHIECKUX MPOOJIeM U MyTel X PeleHus;

CIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMbIe MPU W3YYECHUW OHOJOTUM 3HAHUS W YMEHHUS TPH PEHICHUU TPOOJeM, CBS3aHHBIX C PAIMOHATIBLHBIM
MIPUPOIONONIB30BaHNEM (COOTIOICHNE MTPABUIT TIOBEICHUS B MPUPOJIE, HAMPABICHHBIX HA COXPAaHEHUE PABHOBECHUS B DKOCHCTEMAaX, OXPaHy BUIOB, SKOCHUCTEM,
ouocdepsl);

AKTUBHOE HEMpUATHE JEHCTBUHN, MPHUHOCAIINX BpPEI OKPYXKAIOIIeH MPUPOIHON Ccpele, YMEHHE MPOTHO3MPOBATH HEOIArOMPHUATHBIE IKOIOTUYECKUE
MOCJIEICTBHS IPEANPUHUMAEMBIX TEUCTBUI U TIPEIOTBPAIIATh HX;

HaJu4YMe pa3BUTOTO SKOJIOTMYECKOTO MBILIUICHUS, 3KOJIOTMYECKOM KYJIbTYpbl, OIbITA JAESITEIIbHOCTH 3KOJIOTMYECKON HamNpaBII€HHOCTH, YMEHUS
PYKOBOACTBOBAaThCS HMMH B TI03HABATEIbHON, KOMMYHHUKATHBHOM W COIMAJIBHON MpPaKTUKE, TOTOBHOCTH K YYacTUIO B MPAKTHYECKON JCATEIHHOCTH
3KOJIOTUYECKOW HAIIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHOW MPAaKTHUKH, OCHOBAaHHOTO Ha
JMajore KyiabTyp, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE S3bIKOBOW U YUTATEIIBCKOM KYJIbTYPhI KaK CPEACTBA B3aUMOICUCTBUS MEXKAY JHOJbMU U MTO3HAHUS MUPA;

TMOHUMaHUE Crenu(PUKU OMOJIOTUM KaK HAyKH, OCO3HAHHS €€ poyih B (DOPMUPOBAHUHU PAIMOHATIHLHOTO HAYYHOTO MBIIIJIEHHUS, CO3JaHUU IIEJIOCTHOTO
IpEeCTaBICHUS 00 OKPY’KAIOIIEM MHpE KaK O €IMHCTBE MPHUPOJIbI, YEIOBEKa U OOIIeCTBa, B MO3HAHUU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIIeHUH MPOoOIeM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTMM Ui COBPEMEHHOM IMBWJIM3AIMM: OOECTeYeHHs] HOBOTO YPOBHS pa3BUTHS MEIUIMHBI, CO3/IaHUE
MEePCIEKTUBHBIX OMOTEXHOJOTUMN, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MTPOOIEMBI Pa3BUTHS YE€JIOBEUECTBA, MOMCKA MyTEH BBIXOJA U3 TJIOOAIBHBIX IKOJOTUYECKHUX
npobiieM U obecredeHus mepexoa K yCTOHIMBOMY pa3BUTHIO, PAllMOHATIEHOMY MCIOJB30BaHUIO IPUPOIAHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB
JKH3HH;

3aMHTEPECOBAHHOCTh B TMOJTYYCHHH OHOJNOTHYECKUX 3HAHMIA B LEJISAX TMOBBIIMIEHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHATHHON TPAMOTHOCTH O0YJarOIIHXCs, POPMUPYEMOI TTPH U3YUSHUH OHUOJIOTHH;

MOHMMaHHE CYITHOCTH METOJOB MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHUS JUIsl aHaIu3a U
OOBSICHEHUS SIBJICHUH OKPY’KAIOIIET0 MHUPA M MPOUCXOAIINX B HEM M3MEHEHUH, YMEHHE JeJIaTh 000CHOBAaHHBIC 3aKIIOYCHHSI HA OCHOBE HAyYHBIX ()aKTOB H
UMEIOIINXCS JAaHHBIX C HENbIO MOTYYEHHs I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEITFHO UCIIOJIB30BAaTh OMOJIOTHYECKIE 3HAHUS JTsl PEIICHUS ITPOOJIEM B PEATbHBIX )KU3HECHHBIX CHTYAIHSIX;

OCO3HaHHE IICHHOCTU HAYYHOW AESITeNbHOCTH, TOTOBHOCTh OCYILIECTBJISATH MPOEKTHYIO U HCCIEAOBATENBCKYIO ACSITENbHOCTh WHIAMBUAYATbHO U B
TpyIIIe;

TOTOBHOCTh U CIOCOOHOCTh K HEMPEPhIBHOMY OOpPa30BaHHUI0O U CaMOOOpa30BaHWIO, K AKTUBHOMY IOJNYUYEHHIO HOBBIX 3HAHUM MO OHOIOTHU B
COOTBETCTBUH C KU3HCHHBIMH MTOTPEOHOCTSMHU.

METAIIPEJMETHBIE PE3YJIBTATHI




MeTtanpenmeTHble pe3yibTaTbl OCBOEHHs yueOHOro npenmMera «buonorus» BKIIIOYAIOT: 3HAYUMBbIE 17151 (OPMUPOBAHUS MUPOBO33PEHUS 00YyUAIOIINXCS
MEXIUCIUIUTMHAPHbIE (MEXIpeAMETHbIE) O0IIeHayYHbIE MOHATHUS, OTPAXKAIOIIKMe LEJIOCTHOCTh HAyYHOW KapTUHBI MUpPA M CeUU(UKY METOAOB MO3HAHMUSA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPTrus, SBJIEHUE, MPOIECC, CUCTeMa, Hay4YHbIH (akT, MPUHIUIN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, McCIel0OBaHue, HAOMIOJCHUEe, W3MEpPEHUE, SKCIEPUMEHT U JpYyTue); YHHUBEpCajbHbIC yueOHble AeWCTBUS (IIO3HABATENbHbIE, KOMMYHHUKATHBHBIE,
peryisTuBHbIE), oOecreunBarone GopMupoBanue GyHKIIMOHAILHOW IPaMOTHOCTH M COLMAIIBHON KOMIETEHIIUN 00y4aloIUXCsl; CIOCOOHOCTh 00YYarouXcs
HCIOJIb30BAaTh OCBOEHHBIE MEXIUCLHUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble y4yeOHbIe NEHCTBHS B IMO3HABATEJIbHOM U COLMAJIBHOMN
MIpaKTHUKE.

B pesynprare wn3ydeHus OMOJIOTMM Ha YpOBHE cCpeaHero ooOmiero obOpa3oBaHus y oOydwaromerocst OyayT cgopMupoBaHbl IO3HABATEIbHbIC
yHHUBEpcajbHble Yy4eOHble MAEMCTBUS, KOMMYHUKATHBHBIE YHHBEpCajbHble Yy4eOHble MAECHCTBUS, PpEryJsTHUBHbIE YHUBEpCAJbHbIE YyuyeOHblE IEHCTBUS,
COBMECTHAs JEATEIIBHOCTD.

MeTtanpenmeTHble pe3yabTaTbl OCBOEHUS IPOTPaMMbl CpeIHEro o01iero 00pa3oBaHus JOHKHBI OTPaKaTh:

OBiageHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH JCHCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE e CTBUS:

CaMOCTOSTENIbHO (hOPMYIUPOBATH U AKTYaJIN3UPOBAThH MPOOIIEMY, PaCCMATPUBATh €€ BCECTOPOHHE;

HCIIOJIb30BaTh IPU OCBOECHUHU 3HAHUI MPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHajIu3a, CUHTE3a, CPaBHEHHUS, KiIacCHUPUKAuu, 0000IeHus), pacKpbIBaTh
CMBICJI OMOJIOTUYECKUX MOHATUHN (BBLACIATH X XapaKTEpHbIe NPU3HAKY, YCTAHABIMBATD CBSA3U C IPYTMMHU MOHATHIMH);

OTIpeAEIIATh 1NN JAESITeIbHOCTH, 3aJ]aBasi HapaMeTpbl U KPUTEPUH UX JOCTHXKEHHUS, COOTHOCUTD PE3YJIbTaThl A€ITEIbHOCTHU C MOCTABICHHBIMU LIENISIMU;

UCII0JIb30BaTh OMOJIOTMUECKUE MOHITHS M1 00bACHEHHs (DAKTOB U SBJICHUMN KUBOM MTPUPOIBI;

CTPOUTH JIOTHYECKHE pACCYXKJEHUs (MHIYKTHUBHBIC, IEAYKTUBHbBIE, [0 aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
SABJICHUSIX, (OPMYJIMPOBAThH BHIBOJIBI U 3aKIFOUEHUS;

MIPUMEHSTh CXEMHO-MO/JIENIbHBIE CPEACTBA JJIs NPECTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTUYECKUX OOBEKTaX, a TAaKKe
NPOTUBOPEUYMH PA3HOTO POJIA, BBHISIBICHHBIX B Pa3IMYHBIX HHPOPMALMOHHBIX HICTOUHUKAX;

pa3pabarbIBaTh IJIaH pelIeHHs MPOOIeMbl C YIETOM aHaJIM3a UMEIOLIUXCSl MaTepUANIbHBIX M HEMAaTEPHAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM, OLICHUBATh PUCKU NIOCIEACTBUN JEATEIBHOCTH;

KOOPJIMHHUPOBATH U BBIOJIHATH PA0OTY B YCIOBHIX PEAIbHOTO, BUPTYAJIBbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATHBHOE MBILIUIEHUE ITPH PEILICHUN )KU3HEHHBIX NPOOIIEM.

2) 0a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIAJICTh HAaBBIKAMHU Y4€OHO-HCCIIEOBATENILCKOM M NMPOEKTHON AEATeNbHOCTH, HaBBIKAMU pa3pelleHus MpoOsieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELICHHs MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IUMYHbIX METO/I0B TIO3HAHMUS,

UCIIOJIb30BaTh pa3jMyHble BUJBI JCATEIBHOCTH IO IMOJYyYEHHIO HOBOT'O 3HAHMS, €ro MHTEpIpeTaluy, NpeoOpa3oBaHUI0 U NMPUMEHEHUIO B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE [IPH CO3JaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(hopMHUpOBaTh HAYUYHBII TUI MBIIIJICHUS, BJIAJETh HAYYHON TEPMUHOJIOTHEH, KIFOUEBBIMU MOHATUSMH U METO/IaMU;

CTaBHUTH U (POPMYIIMPOBATH COOCTBEHHBIE 321241 B 00pa30BaTEILHON JACATEIBHOCTH M JKU3HECHHBIX CUTYaIHsAX;

BBISBIIATh MPUYUHHO-CIICACTBEHHBIC CBSI3U M aKTyaJlIM3UPOBATh 33/ayy, BBIIBUIATh TUIIOTE3y €€ pelleHMs], HaXOAUTh apryMEHThI JUIsl J0Ka3aTeabCTBa
CBOMX YTBEPXJACHUH, 3a7]aBaTh IapaMEeTPbl U KPUTEPUU PEILICHUS;

aHaJIM3UPOBaTh MOJyYEHHbIE B XOJI€ PEILEHHs 3a/laul pe3yibTaThl, KpUTUUECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh NPUOOPETEHHBIHN OIBIT;

OCVIICCTRISTE LCICHANNARICHERIN HOUCK TeNEHOCA CNEICTR U (‘nn(‘nﬁnn TOUCTRUS R rmmhe‘(‘(‘nnna TEHVIQ Chenay:




yYMETb IEPEHOCUTH 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEACITEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB;

BBIJIBUTaTh HOBBIE HJI€H, TIPEIaraTh OPUTHHAIbHbBIE TTOJXObl U PELIeHHsI, CTABUThH MPOOJIEMBI U 3aJ]a4H, AOIYyCKAIOUINe aJbTePHATUBHBIE PEIICHNUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B Pa3IMYHbIX UCTOYHHKAX MH(pOpMaLUU (TeKCTe Y4eOHOro nocodus, HayqyHO-IOMYJISIPHOM JUTepaType, OMOJOTHYECKUX CIOBapsX U
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbIX, B MHTepHeTe), aHaIM3UpOBaTh MHPOPMALHMIO PA3IUYHBIX BHIOB U (OPM INPEACTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTB;

(opMyIHpOBaTh 3aPOCHl M MPUMEHATh pa3IMYHbIC METOJbl MPU MOUCKE M OTOOpe OMOJOrMuecKoid MHPOpPMAaLUU, HEOOXOAUMOM Ui BBITOJTHEHHS
y4eOHBIX 3a7ay;

npuoOpeTaTh OMBIT MCIOJIb30BAaHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, COBEPIICHCTBOBATH KYJBTYPY AaKTHUBHOI'O HCIIOJIB30BaHUS
Pa3IUYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIEHO BBIOMPATh ONTUMANIBbHYIO (hOpMy IpeicTaBiIeHUss OMOIOTHUecKO HHpopManuu (cXeMsbl, rpaduky, TuarpaMMbl, TaOIUIbI, PUCYHKU U
Apyroe);

UCIOJb30BaTh HAy4YHBIA $I3bIK B KauyecTBE CpPEACTBa NpH pabore ¢ Ouonoruyeckod HHpoOpMalMen: NPUMEHATh XUMHUYECKHe, (U3nyYeckue U
MaTeMaTHYeCKHE 3HAKU M CHMBOJBL, (popmysbl, abOpeBHaTypy, HOMEHKJIATypy, MCIIOJIb30BaThb M IPEOOpPa3OBbIBATh 3HAKOBO-CHMBOJUYECKHE CpPEICTBA
HarJIsIJHOCTH;

BJIaJIETh HaBbIKAMU PACIIO3HABAHUS U 3AIUTHI HHPOpPMAIK, HH(POPMALIMOHHON O€301MaCHOCTH JIMYHOCTH.

OByageHne yHMBepCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) o0menue:

OCYILECTBIIATh KOMMYHMKAIIUU BO BcexX cepax >KM3HM, aKTMBHO Y4acTBOBAaTh B JUAJIOTe MJIM JTUCKYCCUU IO CYIIECTBY 00CYyXIaeMoil TeMbl (YMeHHe
3a/1aBaTh BONPOCHI, BHICKA3bIBATh CY’KJEHHSI OTHOCUTENBHO BBIOJIHEHUS NPEIaracMon 3aJjaul, YYUThIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIMH APYTUX
YYaCTHHUKOB JIMAJIOra WIN AUCKYCCHH);

pacrno3HaBaTh HeBepOaJbHbIE CpEACTBa OOIIEHUS, TOHUMATh 3HaYEHUE COLMAIBbHBIX 3HAKOB, NMPEANOCHIIOK BOZHUKHOBEHUS! KOHQIMKTHBIX CUTYaIlHi,
YMETb CMSr4aTh KOH(IUKTHI U BECTU MEPETOBOPHI;

BJIAJETh Pa3jIMYHbIMHM crioco0aMu OOIIEHMsS U B3aUMOJECHCTBUS, MOHUMATh HaMEpPEHUs APYTUX JIIOJEH, MPOSBISATh YBaXKUTEJIBHOE OTHOILLIEHUE K
cobeceTHUKY U B KOppeKTHOU dopme popMyIupoBaTh CBOM BO3PAKEHMS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.

2) coBMeCTHAs 1eAITeJIbHOCTD:

MMOHAMAaTh W HCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOH WM WHIMBUAYAIbHOW pPabOTHI TPU pEIICHUH OHOIOTHYECKOH MpOoOIIeMbl, 00OCHOBHIBATH
HEOOXO0IMMOCTh MPUMEHEHUS TPYIIOBBIX (JOPM B3aMMOAEHCTBHS ITPU PELICHUH Y4eOHOU 3ajauu;

BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX JIEMCTBUI C yUETOM OOIINX HHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WieHa KOJJICKTHBA,

NPUHUMATh LIEIM COBMECTHOM [EATENIbHOCTH, OPraHU30BbIBATh M KOOPJIUMHHUPOBATH JCHCTBUSA MO €€ JOCTHKEHUIO: COCTABIATH IUIAH ACHUCTBUA,
pacrpenensaTh poJivd ¢ y46TOM MHEHHI YYaCTHUKOB, 00CYKAaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHMBATh KAYECTBO CBOET0 BKJIaJa U KaXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UAEH C MO3UIMH HOBU3HbI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh MO3UTUBHOE CTPATErMUECKOE MOBECHUE B PA3IMUHBIX CUTYaLUAX, IPOSIBIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMU 1fiCTBUAMM:

1) camoopranmu3amnus:
HUCITOUERQRI

COUEIX CUTVAITUIX "




BI)I6I/IpaTI) Ha OCHOBE OMOJIOTHYECKUX 3HAHUN LEJICBBIC U CMBICJIOBEIC YCTAHOBKH B CBOUX ﬂeﬁCTBHHX " TIOCTYIIKax IO OTHOLICHUIO K JKUBOM mnpuponae,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPY KAIOLIUX;

CaMOCTOATCIIbHO OCYUICCTBIATEL ITO3HABATCIBHYIO ACATCIBHOCTH, BBIABJIATH HpO6J’I€MBI, CTaBUTh U (i)OpMYJ'H/IpOBaTI) cOOCTBEHHEIE 3aJauyu B
00pa30BaTEeNbHON AEATEIBHOCTH U JKU3HEHHBIX CUTYalHX;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEIICHUs TPOOJIEMBI C YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacmupsATh paMKH y4eOHOT0 NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATIOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPUOOPETEHHBIN OMIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHMIO M MPOSIBICHHUIO IIMPOKOM 3pYIUIIMM B Pa3HbIX 00JacTAX 3HAHHM, MOCTOSIHHO MOBBIILIATH CBOW 0Opa3oBaTENbHbIN U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JAaBaTb OUCHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTb, OHCHHUBATHL COOTBETCTBUC PC3YJILTATOB LECIIAM;

BJIa/IeTh HAaBBIKAMU [TO3HABATEIbHON pedIeKCHH KaK OCO3HAHUS COBEPILAEMBIX JECHCTBHM M MBICIUTENIBHBIX IPOLIECCOB, UX PE3YIbTaTOB U OCHOBAHHUH,
WCII0JIb30BaTh NPUEMBI pe(JIEKCUU JIsl OLIEHKH CUTYyalluH, BbIOOpa BEPHOTO PEILIECHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUIKEHUIO;

IIPUHUMAaTh MOTUBEI U apIYMEHTHI IPYTUX IIPU aHAIIU3€ PE3YIbTaTOB AEATEIBHOCTH;

3) npuHsATHE ce0s1 M APYTUX:

IIpUHUMATh C€65[, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IPUHUMATb MOTHUBBI U ApIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIBTATOB IEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHMUMATh MHP C MO3ULMU APYTOrO YEJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTrHble pe3yabTaThl OCBOEHMS conaep)kaHusd yueOHoro mnpeamera «buonorus» Ha yriayOia€HHOM YpPOBHE OpPHEHTHpPOBaHbI Ha oOecredeHue
npoduiabHOro 00ydeHust oOyvarommxcs Ouonoruu. OHU BKIIIOUAIOT: crielupuyecKkue A OMOJIOTHHM HAay4HbIE 3HAHUS, YMEHHUS U CHOCOOBI JACUCTBUI MO
OCBOEHUIO, UHTEPIpETAlMM U MPeoOpa30BaHUIO 3HAHUM, BUJIbI JAEATEIBLHOCTU IO MOJYYEHHUIO HOBBIX 3HAHWN U MX NMPUMEHEHHIO B PA3IMYHBIX y4EOHBIX, a
TaK)X€ B peaJIbHbIX KU3HEHHBIX CUTyalusX. [IpeagmeTHbie pe3yabTaThl IPEACTABIEHBI 110 TOJaM U3YUYEHUSI.

[IpenmetHbIe pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» B 10 knacce n0MKHbBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MECTE U POJHM OMOJOTHH B CUCTEME E€CTECTBEHHBIX HayK, B (POPMHpPOBAHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWU 3aKOHOB TPUPOJBI W PEHICHWH TMPOOJIEM PAIMOHAIBHOTO MPHUPOOIOIB30BAHMSA, O BKJIAIE POCCUHCKMX W 3apyOeKHBIX YUYEHBIX B pPa3BHTHE
OHOJIOTHH;

BJIa/ICHUE CUCTEMOM OMONOrMYECKUX 3HAaHUM, KOTOPAasi BKIIOYAET: OCHOBOIOJIATraloIe OMOI0rHYeCKre TEPMUHBI U MOHATUS ()KU3Hb, KJIETKA, OPraHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYJIIALNS, CAMOBOCIIPOU3BEICHHE, HACTIEACTBEHHOCTh, I3MEHYHBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKHE TEOPHH (KIETOYHAS
teopus T. [lIBanna, M. llIneiinena, P. Bupxoa, xpomocomHast Teopus HacineAacTBeHHOCTH T. Moprana), yuenus (H. Y. BaBunoBa — 0 meHTpax MHOT000Opa3us
U TPOUCXOXKACHUA KYyIbTYpHBIX PACTeHMIi), 3aKOHBI (eIMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJEHHS, pPAaCUICTUICHUs, YHCTOThl TaMeT, HEe3aBUCHUMOTO
HacsienoBanus . MeHzens, roMoJIOTHYeCKuX pAA0B B HaciencTBeHHOM n3menunBocty H. Y. BaBuiosa), npuHIune! (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJIAMU HAYYHOTO MO3HAHMSI, UCIOIB3YEMBIX B OHMOJIOTUYECKUX HCCIIECIOBAHUSIX KUBBIX OOBEKTOB (OMHMCaHUE, U3MEPEHUE,

e H20 O ICHUIC DKCHICDUNOHT).




YMEHHE BBIJIEISTh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U FYKApPUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, B TOM YHCIIE
Oaktepuii, TpuOOB, pacCTeHHUH, >KUBOTHBIX U UEJIOBEKa, CTPOCHHS OPraHOB U CHUCTEM OPraHOB pAacTEHUH, >KUBOTHBIX, YEJIOBEKa, MPOIECCOB
KHU3HEIESITEIbHOCTH, MPOTEKAIOIMX B OPraHU3Max pacTeHH, KUBOTHBIX W 4YeJIOBEKa, OMOJOIMYECKHX IPOIECCOB: OOMEHa BELIECTB (METabOoIU3M),
MIpEeBpAIlEHUs] SHEPruH, OpO’KEHUs,, aBTOTPO(HOr0 M reTepoTpoHOro TUMOB MUTAHUSA, (OTOCHHTE3a M XEMOCHMHTE3a, MUTO3a, Mei03a, raMeToreHesa,
SMOpHOreHe3a, NoCTAIMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, HHANBUIYAIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOr€He3a), B3aUMOJICHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE yCTAaHABJIMBATh B3aWMOCBSI3M MEXIY OpraHOMJaMHU KJIETKH M MX (DYHKIUSIMH, CTPOCHHEM KIETOK Pa3HBIX TKaHEH M MX (QYHKIMSIMH, MEXKIY
OpraHaMH M CHUCTEMaMHU OPraHOB Yy pacTEHUil, )KUBOTHBIX M YEJOBEKAa M MX (YHKUMSMHU, MEXKIY CHCTEMaMH OPraHOB M UX (DYHKIMAMHU, MEXKIY dTaraMu
oOMeHa BEIeCTB, dTamamMl KJIETOYHOIO0 IUKJIAa W JKU3HEHHBIX I[MKJIOB OPraHM3MOB, 3TalnaMyd 3MOPHOHAIBHOIO Pa3BUTHS, T€HOTHIIOM M (DEHOTUIIOM,
¢deHoTunom u hakropamu cpesbl OOUTaHUS;

YMEHHUE BBISBIIATH OTIMYUTEIbHBIC TIPU3HAKH JKUBBIX CHCTEM, B TOM YHCJI€ PACTEHHIA, )KUBOTHBIX U YEIIOBEKA;

YMEHHUE HCII0JIb30BaTh COOTBETCTBYIOLIME apryMEHThl, OMOJIOTMYECKYI0 TEPMHHOJIOTHI0O W CUMBOJMKY JUIS JIOKa3aTelbCTBA POJACTBA OPraHU3MOB
Pa3HBIX CUCTEMAaTHIECKUX TPYIIIL;

yMEHUE pelaTb OWOJIOTMYECKHE 3aJlauM, BBIABIATH NPUUMHHO-CIEACTBEHHBIC CBS3M MEXAY HCCIEAYEeMbIMH OHOJOIMYECKMMU IPOLECCAaMU U
SIBJICHUSIMH, JIEJIaTh BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHUH TOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIIOJIHATH J1a00paTOpHbIE U MpaKTHUECKUe paboThl, COOII0AATh MpaBuIa Ipu paboTe ¢ yueOHBIM U JJAOOPAaTOPHBIM 000PYIOBAaHUEM;

YMEHHE BBIIBUTaTh T'MIOTE3bI, MPOBEPATh HUX AKCIEPUMEHTAJIbHBIMU CpeACTBaMH, (GOpPMYJIHPYs 1I€Jib HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIY4YEHHbIE
pe3yJbTaThl U J1€1aTh BBIBOBI;

yMEHHE Yy4acTBOBATh B y4eOHO-UCCIIEIOBATEIHLCKON paboTe TT0 OMOJIOTHUH, SKOJIOTUHM U MEIUIIMHE, POBOAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB,
U yOJIMYHO MPECTABIATH MOJyUYEHHbIE Pe3yIbTaThl HA YYeHHYECKHX KOH(epeHusX;

YMEHHE OLIEHUBAaTh 3TUYECKUE aCHEKThl COBPEMEHHBIX HCCJIEIOBAaHUN B o0sacTh OMOJOTMM U MEIULUHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE
OIJIOZIOTBOPEHME, HANIPaBJIEHHOE U3MEHEHUE T'eHOMA M CO3/1aHUe TPAHCT€HHBIX OPraHU3MOB);

yMEHHE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp Oyaymied MPOoPEeCCHOHAIBHONW IEATEILHOCTH B 0O0JacTH OWMOJIOTHUH, MEIUIUHBI, OWOTEXHOJIOTHH,
BETEpUHAPUH, CEIbCKOIO XO3s5ICTBA, MUINEBOM MPOMBIIIIEHHOCTH, YIIIyOJsATh IO3HABAaTENIbHBIA MHTEpEC, HAlpaBlIEHHBIH Ha OCO3HAHHBIN BBIOOP
COOTBETCTBYIOIIEH MPOheccCHu 1 MPOoI0IHKEHNE OMOJIOTHYECKOTo 00pa30BaHus B OPraHU3ANMAX CPETHETO MPO(HECCHOHAIBHOTO U BBICIIETO 00pa30BaHMUsL.

TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KoauuecTBO 4acoB
Ne n/m HaumeHnoBaHue pa3aeioB H TeM MPOrpaMMbl K I JaeKTponHbIe (HHPPOBLIE)
0 p porp Beero OHTPOJIbHBbIE paKkTHYeCcKue 0Bpa3oBaATENbHbIE PECYPCHI
padoThbI padoThbI
1 buonorus kak Hayka 1 bubanorexa [IOK
Y https://m.edsoo.ru/7f41¢292
2 JKHUBBIE CUCTEMEBI U UX U3VUEHIE 2 bubnnorexa LIOK
M https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
3 Bronorna KieTkn 2 0.5 https://m.edsoo.ru/7f41¢292
4 XUMHUYECKas QpPraHu3als KICTKU 10 1 bubanoreka ! !OK



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

https://m.edsoo.ru/7f41¢292
bubnunoreka [JOK
S CrpocHue 1 GyHKIMH KICTKH 8 2 https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB 1 MPEBpaIlCHUE SHEPTUHU B KIIETKE 9 1 Enbmrorexa ITOK
https://m.edsoo.ru/7f41¢292
7 Hacnencrennas mHGopMaIus 1 peanusaius e¢ B 9 1 05 bu6muoreka [{IOK
KJIETKE ) https://m.edsoo.ru/7f41¢292
N but6mmoreka [IOK
8 PKM3HCHHBIN LK1 KJICTKN 6 ! ! https://m.edsoo.ru/7f41¢292
bubmmoreka [IOK
9 Crpoenue u GyHKIIUA OPTaHU3MOB 17 1.5 https://m.edsoo ru/7f41292
bubnuoreka [JOK
10 Pa3smHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5 htps://m cdsoo.ru/7f41292
11 I'eneTnka — HayKa O HACIEJACTBEHHOCTH U ) 1 05 bubnuoreka [HOK
W3MEHYUBOCTU OPraHU3MOB ) https://m.edsoo.ru/7f41c292
bu6nuoreka [JOK
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 htps://m cdsoo.ru/7f41292
but6mmoreka [IOK
13 3aKOHOMEPHOCTU U3MEHUYHUBOCTH 6 1 htps://m.edsoo.ru/7f41c292
bubmuorexa [JOK
14 T'eneTnia qenoexa 3 0.5 https://m.edsoo.ru/7f41c292
but6mmoreka [JOK
15 Cenexius OpraHu3MoB 4 1 ! https://m.edsoo.ru/7f41c292
but6mmoreka [{JOK
16 broTrexHOoIOTHS M CHHTETHYECKast OMOJIOTHSI 4 hitps://m.edsoo ru/7f41292
17 PesepBHOE BpeMst 1
OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 4 11
MOYPOYHOE INVIAHUPOBAHHE 10 KJIACC
KoJsmuecTBO 4acoB
Ne IpakTuye DJIeKTPOHHbIE HU(PPOBLIE
n/n Tewa ypoxa Bcero Kontpoabn CKHe U3yYeHUs oOpa3oBaTe/ibHbIE pecypchbl
ble padoThI
padoThI
1 buonorus kak KOMIUIEKCHAsI HAyKa U KaK 4acTb 1 0 0 02.09.2026 | https:/resh.edu.ru/subject/lesson/382
COBPEMEHHOTO O0IIeCTBa 7/main/11894
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4/

5 K . 0 0 04.09.2026 | https://resh.edu.ru/subject/lesson/382
MBBIE€ CUCTEMBI U UX CBOMCTBA 7 /main/1 1894 4/
3 YpoBHEBass OpraHu3anus KUBbIX CUCTEM 0 0 07.09.2026 gfts tasrgreSh cdu.nwsubjectlesson'538
09.09.2026 | https://resh.edu.ru/subject/lesson/387
4 Hcropust oTKpbITHA U M3ydeHus KieTku. Kiierounas 0 0 4/start/
TeOpus https://resh.edu.ru/subject/lesson/388
5/main
MeToapl MOJIEKYJISPHOHN M KJIETOYHON OMOJIOTHH. 11.09.2026
5 N3y4yeHne MeTo10B KIETOYHON OMOJIOrUH 0 0 https://resh.edu.ru/subject/lesson/495
(xpomatorpadusi, anekrpodopes, nuddepeHnnansHoe 1/main/
nentpudyruposanue, [11P).
6 T —————— 0 0 14.09.2026 Illggzil/resh.edu.ru/sublect/lesson/495
16.09.2026 | https://resh.edu.ru/subject/lesson/539
7 | MuHepanbpHbIe BellecTBa KIETKH, UX OHOJIOTHYecKas poJib 0 0 2 /main
Opra"ndecKkue BemecTBa KISTKH — OCJIKH. 18.09.2026 https/resh.edu r/subject/lesson/539
8 | JlaGopaTopHas padora «O0HapykeHUe 0eJIKOB C 0 0.5 > /main/
NMOMOIIbI) KA4YeCTBEHHBIX PeaKiuii»
N .09. ps: .edu. ]
9 | CgoiicTBa, knaccuduxanus u GyHKIUN OETKOB 0 0 21.09.2026 ?};ZiZfeSh cdusuisubjectilesson/550
10 | Opraanueckue BEIIECTBA KIETKH — YTJICBOJIBI 0 0 23.00.2026 Zﬁg?séjresh.edu.ru/sublect/lesson/S39
11 | Opranuueckue BeIiecTBa KJIETKH — JIMITH]IBI 0 0 25.09.2026 g;;?:;i;resh.edu.ru/sublect/lesson/549
12 | Hykneunossie kucinotsl. JJHK u PHK. 0 0. 28.09.2026 | https://m.eds00.ru/863e766¢
13 Crpoenue u pynimn ATD. Jlpyrne 0 0 30.09.2026 https://m.edsoo.ru/863e7¢98
nykaeosuarpudocdarel (HTD)
14 CexBennpoBanue [JHK. Metoasl reHOMUKH, 0 0 02.10.2026 htps:/m.edsoo.r/863e7c98
TPAHCKPUIITOMUKH, IPOTEOMHUKHU
15 | MeToapl CTPYKTYPHOU OMOIOTHH 0 0 05.10.2026 | https://m.edsoo.ru/863e7dc4
16 | Tunsl kaeTok. [IpokapuoTryeckas KieTka 0 0 07.10.2026 | https://m.edsoo.ru/863e796e
17 CrpoeHnue 9YKapHOTHYECKOH KICTKH. I'IpfucTnlleCKaﬂ 0 05 09.10.2026 https:/m.edsoo. r/363e796e
pabora «3yuyeHue CBOMCTB KJIE€TOYHON MeMOpaHbD)
18 | IloBepXHOCTHBIM anmapat KJIETKH 0 0 12.10.2026 | https://m.eds00.ru/863e7540
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HOMeMOpaHHbIE OPTaHOUIBI KIT . 10.

19 ;)fﬁ(:)Tae«I?IEyqeﬂfleOEBnn(c)e}I[[nﬂ merTrI(()PrIml:ij:lT :quKaﬂ 0 0.5 10202 EttDSf//m.edSOO.l'u/863681b6
PACTHTELHBIX KIETKAXY ttps://m.edsoo.ru/863e83 1e
[TomyaBTOHOMHBIE OPraHOU/IbI KJIETKHA: MUTOXOHJIPUH, 16.10.2026

90 | TUTACTHIEL Jlaboparopnas pabora «UcciienoBanue 0 0.5 https://m.edsoo ru/863e7fa
IJIA3MOJIM3a U 1eIJIa3M0JIU3a B PACTUTEIbHBIX
KJIETKAX»

21 | HememOpaHHbIE OpraHOU bl KJIETKU 0 0 19.10.2026 | https://m.edsoo.ru/863e81b6

22 | Crpoenue u QyHKIMHU sapa 0 0 21.10.2026 | https://m.edso0.ru/863e8436
CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK SYKapHOT. 23.10.2026

23 | JlabopaTopHasi padora «U3yuyeHue CTPOEHUS KJIETOK 0 0.5 https://m.edsoo0.ru/863e862
Pa3JIMYHBIX OPraHU3MOB»

AccuMUISIIMS U JUCCUMWISALIUS — JBE CTOPOHBI 06.11.2026

24 oo o chuena sy leme o
aMusIa3bl WA KaTaJlas3bl).
depMEeHTaTUBHBIN XapaKTep peakluid KIETOYHOTO 09.11.2026
MeTtabonusma. JlabopaTtopuasi padora «3yuenue

25 depMEHTATHBHOTO l[))acni)enﬂeznﬂ HCpOKCi’IJIa 0 0.5 https://m.edsoo.ru/863e89a4
BO/J0PO/Ia B PACTHUTEIbHBIX M }KHBOTHBIX KJIETKAX»

26 | benku-akTHUBaTOPHI M OCITKU-UHTHOUTOPHI 0 0 11.11.2026 | https://m.edsoo.ru/863e8c60

27 | ABtoTtpodHBbIi THI OOMEHA BEIIECTB 0 0 13.11.2026 | https://m.edsoo.ru/863e8c60

28 | doTocuHTE3 0 0 16.11.2026 | https://m.edsoo.ru/863e8efe

29 Xemocunres. JIabopaTopHas padora «CpaBHeHuUe 0 0.5 18.11.2026 httns://m.edsoo.r/363eSefe
npoueccoB (POTOCMHTE3a H XeMOCHHTE3a» HHPSIILECR00. I BRseecie
AHa’poOHbBIe OpraHu3Mbl. Busl OposkeHusl. 20.11.2026

30 | JlabopatopHas pabota «CpaBHEHHE MPOIIECCOB OPOKEHHSI 0 0 https://m.eds00.ru/863e8d78
U IBIXaHUS»

AspoOHBIE OpraHU3MbI. DTaIbl YHEPTETUYECKOT0 OOMEHa. 23.11.2026

31 | DHeprus MeMOpaHHOTO TpajueHTa MPOTOHOB. CHHTE3 0 0 https://m.eds00.ru/863¢9214
AT®: Pabora nporonHoi AT®-cuHTa3BI

32 KonTpoabHas pa6ora 1o reme "(')'6Men BelleCTB U 1 0 25.11.2026 httns://m.edsoo.r/363e02 14
NnpeBpalleHue JHEPIruU B KJIeTKe HHEPSIILECR00. I eRIens 2

33 | Peakuuu MaTpuyHOro CUHTE3a 0 0 27.11.2026 | https://m.eds00.ru/863e9214

34 | Tpauckpunuust — maTpuunbiii cuaTe3 PHK 0 0 30.11.2026 | https://m.edsoo0.ru/863¢9214
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https://m.edsoo.ru/863e89a4
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35 | Tpancasiuus ¥ e€ dTanbl 1 0 0 02.12.2026 | https://m.edsoo.ru/863e9214

36 Ig:;}ngBaHHe aMUHOKHCIIOT. Posib pbocom B OnocuHTE3E 1 0 0 04.12.2026 httns://m.edsoo ru/363e92 14

37 | Opranu3zanus reHoMa y MPOKapuoT U 3YKapUOT 1 0 0 07.12.2026 | https://m.edso00.ru/863¢9336

38 MounekyspHble MEXaHU3MBbI SKCITPECCUU TEHOB Y 1 0 0 09.12.2026 hitps://m.cdsoo.r/863¢9336
SYKapuoT

39 Bupycel — HekneTounbie (OpMBI KU3HHA U O0JIUTATHBIC 1 0 0 11.12.2026 httos://m.edsoo.r1/363¢9336
MapasuThl. HEPSLILECS00.HERIEESS0

40 | BupycHble 3a0051€eBaHHS YEIOBEKA, )KUBOTHBIX, PACTEHUI 1 0 0 13.12.2026 | https://m.edso0.ru/863¢9336

41 | HaHOoTEXHOJIOTHH B OMOJIOTHHA U MEQULIAHE 1 0 0 16.12.2026 | https://m.edsoo0.ru/863¢9336

42 | )KusHeHHBIN UK KIETKU 1 0 0 17.12.2026 | https://m.edsoo.ru/863e¢a20e

43 | Marpuunsbiid cunre3 JJHK 1 0 0 19.12.2026 | https://m.edsoo.ru/863ea20e

44 Xpomocomsl. JITaboparopras padota «3yuenue 1 0 0.5 23.12.2026 https://m_edsoo /86369570
XPOMOCOM Ha TOTOBBIX MUKpPOIpenapaTaxy»

45 | JlencHue KICTKH — MHUTO3 1 0 0 24.12.2026 | https://m.edsoo.ru/863e9cle

"

46 KOHTpOJ'I'bHaSI padora nmo Teme "Peakuuu MaTpUYHOIO | | 0 26.12.2026 hitps://m.cdsoo.r/863¢99¢6
CHHTE3a
Tuns! knetok. Kapuokunes u nurokunes. Perynsanus 30.12.2026

47 | PKM3HEHHOTO LIMKIIA KIETOK. JlaGopaTtopnas pa6ora 1 0 0.5 htths://m.eds0o 11/363699¢6
«Habma1o1eHue MUTO32 B KJIETKAX KOHYMKA KOpelKa :
JIYKa (HA rOTOBBIX MUKPOIPeNnaparax)»

48 | OpranusMm Kak €IMHOE LIeJI0e 1 0 0 11.01.2027 | https://m.edsoo.ru/863e9dad

49 Tkanu PpacteHuii. UHa6opaTopHa}1 pabora «3yuenue 1 0 0.5 13.01.2027 htths://m.edsoo r1/863e9ed0
TKaHell pacTeHui» HHPSLEAR00.sh e

50 TKaHU )KMBOTHBIX 1 yenoBexa. JlaGopaTopnas padora 1 0 0.5 15.01.2027 hitps://m.cdsoo.ru/863e9ed0
«HM3yyeHnune TKaHeil :KUBOTHBIX»

51 Opransl. Cuctemsl opranoB. JlabopaTopHasi pa6ora 1 0 0.5 18.01.2027 htts://m.edsoo ru/863e9fde
«M3yyeHne OpraHoB HBETKOBOI0 PACTEHUSD) HHPS.ILECS00. I BRIETICe

52 | Omnopa tena opraHu3MOB 1 0 0 20.01.2027 | https://m.edsoo.ru/863e9cle

53 | JIBW)KEHHE OpraHu3MOB 1 0 0 22.01.2027 | https://m.edsoo.ru/863eaSa6

54 | Ilutanue opraHu3MoB 1 0 0 25.01.2027 | https://m.edsoo.ru/863eaSa6

55 [IuTanue Mo3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTenbHAs 1 0 0 27.01.2027 httns://m.edsoo.ru/363eabbe
CHUCTEMa YeJIOBeKa B

56 | JIpixaHue OpraHu3MOB 1 0 0 29.01.2027 | https://m.edsoo.ru/863eabbe
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57 | JIpixaHu€e IIO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA 1 0 0 01.02.2027 | https://m.edsoo.ru/863ea8bc

58 | TpancnopT BEUIECTB Y OPraHU3MOB 1 0 0 03.02.2027 | https://m.edsoo.ru/863ea8bc

59 KpoBenocHas cucteMa nmo3BOHOYHBIX )KUBOTHBIX U 1 0 0 05.02.2027 httns://m.edsoo.ru/363ead8e
YeJI0BeKa

60 | BeineneHnue y opraHu3MoB 1 0 0 08.02.2027 | https://m.edsoo.ru/863ea48¢

61 | 3ammTa y OpraHu3mMoB 1 0 0 10.02.2027 | https://m.edsoo.ru/863eac2¢c

62 | IMMmyHHas cucTeMa 4eJIoBeKa 1 0 0 12.02.2027 | https://m.edsoo.ru/863eac2c

63 | PazgpaxxuMocCTh U perymisinusi y OpraHu3MOoB 1 0 0 15.02.2027 | https://m.edsoo.ru/863ead44

64 I'ymopanbHas perysisiius 1 3HI0KpUHHAs CUCTEMa 1 0 0 17.02.2027 httns://m.edsoo.ru/363ead44
JKUBOTHBIX U YE€JIOBEKa

65 | ®opmMbl pa3MHOKEHHUSI OPTraHU3MOB 1 0 0 19.02.2027 | https://m.edsoo.ru/863eaca2

66 | ITomoBoe pa3MHOKEHHUE 1 0 0 20.02.2027 | https://m.edsoo.ru/863eafec

67 | Meiio3 1 0 0 24.02.2027 | https://m.edsoo.ru/863eafec
["amerorenes. OO0pa3oBaHUe U Pa3BUTHE MOJIOBBIX KIETOK. 26.02.2027

68 | JlaGopaTopHas padoTa «3yuyeHHe CTPOEHHUsI MOJOBBIX 1 0 0.5 https://m.edsoo.ru/863eb10e
KJIETOK HA rOTOBBIX MHKPOIPENnapaTax»

69 | nnuBuayaibHOE pa3BUTHE OPTaHU3MOB — OHTOT'€HE3 1 0 0 01.03.2027 | https://m.edsoo.ru/863ebl0e

70 | 3aknajgka OpraHoB U TKaHEW M3 3apOJIbIIIEBBIX JIMCTKOB 1 0 0 03.03.2027 | https://m.edsoo.ru/863eb348
Poct u pazBurtue xxuBoTHBIX. JIabopaTropHasi padora 05.03.2027

71 | «BbisiBJIeHHe IPU3HAKOB CXO/ACTBA 3apoAbliieii 1 0 0.5 https://m.edsoo.ru/863eb348
NMO3BOHOYHBIX )KHBOTHBIX)
PaszmHoxenue u pazputue pacrtenuii. JlaboparopHas 10.03.2027

72 | pabdota «CTpoeHHe OPraHOB PA3MHOKEHUSI BBICHIUX 1 0 0.5 https://m.edsoo.ru/863eb348
pacTeHuin»

73 f;;?lff;;:l:l padota no teme "CtpoeHue U pyHKIIUN 1 1 0 12.03.2027 hitps://m.edsoo.r/S63eb46a

7 oo oo pra e KL oo 0 i e
3aKOHOMEPHOCTH HACJIE0BaHUS IPU3HAKOB. 17.03.2027

75 %\'/IOHOFI/IﬁpI/II[Hoe ckpenuBanue. IlpakTtuyeckas padora 1 0 0.5 httns://m.edsoo.ru/863ebd6a

HN3yyeHue pe3yJibTATOB MOHOTHOPU/IHOTO Jops/nLeCs00. [y chach e

CKpeluBaHus y a1po30¢uin'

76 [{uTonorunyeckre OCHOBBI MOHOTHOPHIHOTO 1 0 0 19.03.2027 httos://m.edsoo.ru/363ebd6a
CKpEIIMBAHUS HHPRS.ILEAS00. I ERIEh=0T

77 | AHanusupyioliee ckpeumBanue. HemonHoe 1 0 0 22.03.2027 | https:/m.edsoo.ru/863¢b46a
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JOMHUHHUPOBAHUC

Jurunopuanoe ckpemuBanue. [lpakruyeckas padora 24.03.2027
78 | «3yueHue pe3yabTaTOB TUTHOPUIHOIO CKPeIIUBAHNUS 1 0 0.5 https://m.edsoo.ru/863eb5fa
Y Ap030pHIb»
79 | [IuTONOTrHYECKHE OCHOBBI TUTHOPUIHOTO CKPEITUBAHUS 1 0 0 26.03.2027 | https://m.edsoo.ru/863eb5fa
80 | CuemyieHHOE HACIEIOBAHUE TPU3HAKOB 1 0 0 05.04.2027 | https://m.edsoo.ru/863ebb5e
81 | XpomocomHas Teopus HACIEACTBEHHOCTH 1 0 0 07.04.2027 | https://m.edsoo.ru/863ebbSe
82 | I'eneruka noisa 1 0 0 09.04.2027 | https://m.edsoo.ru/863ebbSe
83 | 'eHoTum Kak 1EIOCTHAS CUCTEMA 1 0 0 12.04.2027 | https://m.edsoo.ru/863ebbSe
84 I'eneT4eCKNI KOHTPOJIb Pa3BUTHS PACTEHHUM, )KUBOTHBIX 1 0 0 14.04.2027 hitps:/m.cdsoo.ru/863ebbSe
U YeJIoBeKa
85 | i3smeHuuBOCTh NpU3HAKOB. BUIbI ”3MEHYMBOCTHU 1 0 0 16.04.2027 | https://m.edsoo.ru/863ebd16
86 | MoaudukanroHHasi K3MEHYUBOCTh 1 0 0 19.04.2027 | https://m.edsoo.ru/863ebd16
BapranunoHHBIN psii ¥ BaprallMOHHAsA KpUBasl. 21.04.2027
JlaGopatopHnas pabora «MccienoBanue
87 | 3akoHOMepHoOCTel MOAUPUKAITMOHHOI U3MEHYMBOCTH. 1 0 0.5 https://m.edsoo.ru/863ebd16
IlocTpoeHne BapualiMOHHOIO PSAIA U BAPUALIMOHHOM
KPHBOii»
88 ['enoTunuueckas namMmeHunBocTh. KomMOnHaTuBHas 1 0 0 23.04.2027 hitps://m.edsoo.r/863ebd 16
M3MEHYMBOCTh
MyTtanmonHnas n3amMeHunBocTh. IllpakTuyeckas padora 26.04.2027
89 | «Myrtanum y 1po30¢uibl (Ha rOTOBBIX 1 0 0.5 https://m.edsoo.ru/863ebale
MHKPOIpenaparax)»
3aKOHOMEPHOCTH MYTAaIlMOHHOTIO Mpoliecca. INMUTeHETUKA 28.04.2027
0 s Otuene ioeoa 0 0
OpraHu3moB".
91 | KonTpoJuabHas patora no teme "'I'eneruka'. 1 1 0 30.04.2027 | https://m.edsoo.ru/863ebale
92 I'eneruka yenoseka. IlpakTuyeckas padora 1 0 0.5 05.05.2027 | https://m.edso0o.ru/863e6122
"CocTaBjieHHE M AHAJIU3 POAOCIOBHOI" https://m.edsoo.ru/863e632a
93 | MeToibl MEAULIMHCKON I'€HETHKHU 1 0 0 07.05.2027 | https://m.edso0o.ru/863e6122
94 3HaueHue MEIULUHCKON T€HETUKU B [PENOTBPALIEHHH 1 1 0 0.5 12.05.2027 hitps://m.edsoo /86366122
JICYCHUHU TeHETUYECKUX 3a00JIeBaHUI YellOBeKa
95 OcHoBHBIE TIOHATHS cenekinu. JlabopaTophasi padora 1 0 0.5 14.05.2027 httns://m.edsoo.r1/363e6564

"U3ydyeHne COPTOB KYJIbTYPHBIX PACTEHHI H TOPOJ
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AOMALIHHUX )KMBOTHBIX'"'
92 MeTtonasl CCJ‘I@KHI/IO{{'}'IOI/I paboTtsl. I3ydenue MeTo 0B 1 0 0 17.05.2027 htths://m.edsoo /363667 4e
CEJICKIIMM PaCTEeHUM AUPS.AM.EAS00.TIUMGRED £2C
97 HocTtmxenust CeNeKLMH PACTEHUI U JKUBOTHBIX. 1 0 0 19.05.2027 hitps://m.cdsoo.r/863e674e
[TpuBUBKa pacTeHUH.
98 CoxpaHeHune, U3y4eHHEe U UCTI0JIb30BAHUE TEHETUYECKUX 1 0 0 21.05.2027 httos://m.edsoo.r0/863e6b72
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IPOBEPSEMBIE HA EI'3 11O BUOJIOT M TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOM OEPA30OBATEJIBHOM

ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30BAHMUA

Kon . .

IDOBEDSIEMOr0 IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOECHHSI OCHOBHOM 00pa30BaTeIbHOI MPOrPaMMBbl CPeTHEr0
pobep 0o011ero oopazoBaHus

TpedoBaHMsI

CdopmupoBaHHOCT, 3HAHUKW O MeCT€ W POJNM OHOJIOTUU B CHUCTEME €CTECTBEHHBIX HayK, B (OPMHpPOBAHUHM COBpPEMEHHOU
€CTECTBCHHOHAYYHOW KApTHHBI MHpa, B TO3HAHWH 3aKOHOB MPHPOJIBI M PENICHHH >XU3HEHHO BAXKHBIX COIHATBHO-ITHYCCKUX,
SKOHOMUYECKUX, IKOJIOTHUECKUX MPOOJIEM YelIOBEUYECTBA, a TAaKKe B PEIICHHH BOMPOCOB PAIMOHATHHOTO MPUPOJIOTOIH30BAHUS, B
(GOpMUPOBAHUH IICHHOCTHOT'O OTHOIIEHHUS K MPHPOJE, OOIISCTBY, YEIOBEKY; O BKIAJC POCCHHCKHUX W 3apyOeKHBIX YUEHBIX —
OMOJIOTOB B pa3BUTHE OMOJIOTHUHU

Brnagenue cucremoii 3HaHHI 00 OCHOBHBIX METOJaX HAy4YHOTO MO3HAHMS, UCIIOIb3YEMbIX B OMOIOTUYECKUX HCCIETOBAHUSIX JKUBBIX
O0BEKTOB M HSKOCHUCTEM (ONMUCaHHE, MU3MEPEHHE, MPOBEJIEHUE HaOJ0JIeHUl); crocoO0aMy BBISBIEHUS U OLEHKH aHTPOIOTE€HHBIX
W3MEHEHUH B PUPO/IE.

YMeHue BbIABUTATh TUIIOTE3bI, IPOBEPSTh UX SKCIIEPUMEHTAIBHBIMU CPEJICTBAaMU, (POPMYIUPYS LIeNb HCCIEA0BaHUs, aHAIM3UPOBATh
MOJTy4YEHHBIE PE3yNbTAThI U A€NaTh BHIBOIBI.

BrlsiBeHNE 3aBUCUMOCTH MEXy UCCIENyEMbIMU BEIMYMHAMU, OOBSICHEHHE TIOJYyUYEHHBIX PE3yJIbTaTOB U (OPMYJIUPOBAHUE BHIBOJOB
C MCTIOJIb30BAaHNEM Hay4HBIX MOHITHMA, TCOPUI U 3aKOHOB

YMeHHue BiaJeTh CHCTEMOH OHMOJOTHMYECKHMX 3HAHHMA, KOTOpas BKJIIOYACT: OCHOBOIOJATaIOIINe OMOJIOTMYECKHE TEPMHMHBI U TIOHSTHS
(K¥M3Hb, KJIETKA, TKAaHb, OpraH, OpPraHW3M, BHJ, IOIYJSIMS, SKOCHCTeMa, OWOIeHO03, Omoctepa; MeTadonmM3M, roMeocTa3, KICTOYHBIHA
MMMYHHUTET, OMOCHHTE3 OejIKa, OMOIOIMMEpPBI, TUCKPETHOCT, CAaMOPETYJISIUS, CAaMOBOCIIPOM3BEICHHE, HACIICICTBEHHOCTh, H3MEHYHNBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

Oouonoruueckue Teopuu: kinetouHas teopus T. IlIBanna, M. llneiinena, P. BupxoBa; kioHaNbHO-CEJIEKTUBHOTO MMMyHHTETa II.
Opmux, W.M. MeunukoBa, XpOMOCOMHAasl TeOpHsi HacleACTBEHHOCTH T. Moprana, 3akoH 3apopsimieBoro cxoactsa K. bapa,
sBoOIIMOHHAs Teopus Y. JlapBuHaA, CHHTETHUYECKas TEOPHs BOJIOIUU, Teopus aHTpororenesa Y. JlapBuHa; Teopus OMOreoreHo3a
B.H. Cyxkauéra; yuenne H.W. BaBunoBa o nmeHTpax MHOT0oOpasusi ¥ MPOUCXOXKIEHUS KyJIbTypHBIX pacTeHuid, yuenne A.H. CeBepiioBa
0 MyTsIX U HampaBJIeHUIX dBomtonuu, yueHue B.1. Bepuaackoro — o 6uocdepe);

3aKOHBI (€IMHOO0Opa3usi MOTOMKOB TIEPBOTO IMOKOJCHHS, PACHICTUICHHs] MPU3HAKOB, HE3aBUCHMOIO HacieloBaHUs Tpu3HakoB I
MeHens; CLUEMIEHHOIO HacleIOBaHMUsS MNPU3HAKOB W HapyLIEHUs cleruieHus reHoB T. Moprana; roMOJOTMYECKHX pSJIOB B
HacnencTBeHHol u3MenunBoctu H.M. BaBunoBa; renetnueckoro pasHoBecus J[x. Xapau u B. BaitnOepra; 3apopliieBoro cxoacraa
K. bopa; Ouorenernueckuii 3axkon J. ['exkens, . Mronnepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npasmia (MuaEMyMa FO. JInOuxa, s3K0I0ruYecKoi mupaMuabl 4uces, OMOMacChl U SHEPTHH);

runotessl (koarepBarHoi AWM. Omapuna, mepBuanoro OynpoHa Jlx. XonaeiiHna, mukpocdep C. Pokca, pudosnma T. Yek)

VYmMmenue peuiaTb TOHCKOBLIC OHOJIOTHYECKHE 3aaa4yv, BbIABJIATH MNPUYUHHO-CICACTBCHHBIC CBA3HW MCKAY MHCCICAYCMbIMU
OHOJIOrMYECKUMHU O6’L€KTaMI/I, ImpoucccaMu U SAABJICHUAMU; ACJIaTb BBIBOABI U ITPOTHO3bI HA OCHOBAHUM ITOJIYYCHHBIX PE3YJIbTATOB,
COCTaBJIATh TCHOTHUIHNYCCKUEC CXCMbl CKPCIIMBAHUA [JId PAa3HbIX THUIIOB HACJICAOBAHHA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIIATH CXCMbI
MEpeHOCa BEIICCTB U DHCPI'MH B 9KOCUCTEMAX (I_IeHI/I IUTaHWA, IMIICBBIC CCTI/I)

YMeHne ycTaHaBIIMBaTh B3aMMOCBSI3U MEKIY CTPOCHUEM U (DYHKIIMSIMU: OPTaHOM OB, KJICTOK Pa3HbBIX TKAaHEH, OpraHaMH U CHCTEMaMH
OpraHoB y paCTCHHﬁ, JKUBOTHBIX W YCJIOBCKA; MCIKAY 3TallaMU oOmena BCIICCTB, dTallaMHM KJICTOYHOI'O LIMKJIA U XXU3HCHHbBIX ITUKJIOB
OpraHU3MOB; J3TanmamMH 3MOPHUOHAIBHOTO PA3BUTHUS, TEHOTUNIOM MU (GEHOTHUNOM, (GEHOTHIOM M (aKTOpaMH Cpelbl OOWTaHWS,
nponecCcaMu 3BOJIFOLUH; IBMXKYHIUMHA CHUJIaMU aHTPOIIOICHE3a; KOMIIOHCHTAMHA PA3JIMYHBIX 3KOCHCTCM U HpI/ICHOCOGHGHHHMI/I K HUM
OpPTraHU3MOB

VYMeHue BbIIEATh CYIECTBEHHbIE TPU3HAKHU:

CTPOCHHUSI BUPYCOB, KJIETOK HPOKApUOT U DYKAPHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BUIOB, OMOI€OLIEHO30B,
IKOCUCTEM U Omocdepsl; CTpOSHHs] OPraHOB U CHCTEM OPraHOB PAaCTEHUM, KMBOTHBIX, YEJIOBEKA; IPOLIECCOB XKHU3HEIEATEIbHOCTH,
NPOTEKAIOIMX B OpPraHM3Max PpAcTeHUH, *KMBOTHBIX M YEJIOBEKa; OMOJOIMUYECKMX IPOLIECCOB: OOMEHa BeuiecTB (MeTaboIu3M),
nH(pOpMallMK U IPEBpALICHHs SHEPTUH, OpOXKEHUS, aBTOTPO(PHOTO U reTepoTpo(PHOro TUIOB MUTAHUSA, POTOCUHTE3a U XEMOCHHTE34,
MHUTO3a, Mei03a, TraMeToreHes3a, SMOpHOreHe3a, MOCTIMOPHOHAIBHOIO PAa3BUTHSA, DPA3MHOXKEHUS, HHIUBUAYaATbHOTO Pa3BUTHA
opranusma (OHTOT€HEe3a), B3aUMOJCHCTBUS I€HOB, T€TepPO3KCca; NEHCTBUI HCKYCCTBEHHOTO0 0TOOpPa, CTAOMIM3UPYIOLIETO, TBUKYIIETO
U Pa3phIBAIOLIETO €CTECTBEHHOTO OTOOpA; ajIONAaTPUYECKOr0 M CHUMIIATPUYECKOT0 BHUI000pa30BaHUS; BIMSHUS BMKYIIUX CHII
ABOJIIOLIMU HAa T€HO(OH]I MOMYJISIUH; PUCTIOCOOIEHHOCTH OpraHU3MOB K Cpefie 0OWTaHus, YepeJOBaHUs HalpaBiIeHUI HBOJIOLNN;
KpYTrOBOpPOTAa BELIECTB M IOTOKA SHEPTUU B IKOCHCTEMAX

ChopMuUpOBaHHOCTb YMEHHS BBIIEIATH CYLIECTBEHHBIE MPU3HAKM BHUPYCOB, KIETOK IMPOKAPHOT M JYKapUOT; OJHOKIETOYHBIX HU
MHOTOKJIETOYHBIX OPTraHW3MOB, BHIOB, OMOT€OIIEHO30B M 3KOCHCTEM; OCOOCHHOCTH IIPOIIECCOB OOMEHA BEIIECTB M INPEBPAIICHUS
SHEPIUU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOT0 M JHEPreTHYecKoro OOMEHa, XeMOCHHTEe3a, MUTO03a, Meio03a, OIIOJOTBOPEHMUS,
Pa3BUTHS U Pa3MHOKEHUS, UHAUBHIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), 00pbObI 3a CyIIeCTBOBaHUE, €ECTECTBEHHOTO 0TOOpAa,
BUJ000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHM3MOB K Cpele OOHMTaHUs, BIMAHUSA KOMIIOHEHTOB 3KOCHCTEM, AHTPOIOTEHHBIX
M3MEHEHHUH B 9KOCHCTEMAaxX CBOEH MECTHOCTH, KPYyTOBOPOTa BEILIECTB U MPEBpallleHUs] SHEPTUH B Ouocdepe




YMeHue HCIOJIb30BaTh COOTBCTCTBYIOIINEC apTYMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO TCPMHUHOJIOTUIO U CUMBOJIMKY U OOKAa3aTCJIbCTBA POACTBA
OpraHu3MoOB pPa3HbIX CHUCTCMATUYCCKHUX TPYIII; B3aHUMOCBA3HW OPraHU3MOB U CpPCIbl 06I/ITaHI/I$I; CANHCTBA YCJIOBCYCCKUX pac;
HeO6XO,Z[I/IMOCTI/I 340pOBOTO 06133.38. JKU3HHU, COXPAHCHUA pa3Hoo6pa3I/I>1 BUJOB U 3KOCHUCTEM KaK YCJIOBUA COCYHICCTBOBAHUA ITPUPOALL
1 9€JI0OBCYCCTBA

YMeHue KpUTHIECKH OIICHUBATh WH()OPMAIINI0 OMOJIOTHYECKOTO COJCPIKAHUS; HHTEPIPETUPOBATh ITUYECKUE ACTICKTHl COBPEMCHHBIX
UCCIICIOBAaHUI B OWOJIOTHH, MEIUIIUHE, OMOTEXHOJOTHH, PacCMaTPUBATh TJIO0AbHBIC IKOJOTHYECKUE MPOOIEMbl COBPEMEHHOCTH,
(GhOpMHUPOBATH IO OTHOLICHUIO K HUM COOCTBEHHYIO MTO3HUITHIO

\IIEPEYEHb 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA EI'D I10 BUOJIOT YN

Kon

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS

1

buonorns xax HayKa. JKuBble cucTEeMBI U X HN3YUYCHUC

1.1

CoBpemeHHast OuoJorusi — KOMIUIEKCHasl Hayka. buonorndyeckue Hayku U u3ydaemble UMHU npoOiembl. DyHaaMeHTa bHbIE, PUKIAJAHBIE U
MIOMCKOBBIC HAYUHBIE UCCIICOBAHMS B OMOJIOTHH.

3HaueHue Ouosoruu B GOPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTuHbl Mupa. [Ipodeccuu, cBsizanHbie ¢ Ouonoruei. 3HaueHue
OMOJIOTUH B IPAKTHUYECKON AEATEIbHOCTH Y€JIOBEKa: MEIUIIMHE, CEIbCKOM X03SHCTBE, MPOMBIIIICHHOCTH, OXPaHe MPUPOIbI

1.2

JKuBble cucTeMbl Kak MNpeAMeT u3ydeHus Owuonoruu. CBOWCTBAa JKHMBBIX CHUCTEM: €IMHCTBO XHUMHYECKOTO COCTaBa, AUCKPETHOCTh U
LEJTOCTHOCTh, CIOKHOCTh W YHOPSAOYEHHOCTh CTPYKTYPhI, OTKPBITOCTb, CAMOOpPraHU3alUs, CAaMOBOCIPOM3BEICHUE, Pa3APAKUMOCTD,
M3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3anv KUBBIX CUCTEM: MOJEKYJSPHBIM, KIETOUYHbBIM, TKAHEBBIA, OPraHU3MEHHBIN, MOIMYJISALHMOHHO-BUIOBOM, SKOCUCTEMHBIN
(6buoreoneHoTyeckuii), ouocdepusiii. IIporeccel, mpoucxoasimue B XKUBBIX cucTeMax. OCHOBHbIE MPHU3HAKU KUBOTO. JKu3Hb Kak (opma
CYULIECTBOBAHUs MaTEPUU

1.3

Metonpl Ouonormueckoil Hayku. HabOmionenuwe, W3MepeHHe, AKCIEPHUMEHT, CHCTEMaTh3alus, MeraaHanu3. [loHsATHe O 3aBHUCHMOW U
He3aBUCUMOI mepemeHHOU. [lnanupoBanue skcnepumenta. [loctaHoBka u mpoBepka rumote3. HyneBas rumotes3a. [lonsitue BoIOOpKU U €€
JIOCTOBEPHOCTh. Pa3zbpoc B Ouonornueckux JaHHBIX. OIEHKA JOCTOBEPHOCTH MOIYYEHHBIX pe3yibTaToB. [IpuunHbl HCKa)KeHUs pe3yJIbTaToOB
sKcriepuMenTa. [loHsTHe CTaTHCTUYECKOTO TecTa

KneTtka kak Ononoruyeckas cucTemMa

2.1

Krnerka — cTpykTypHO-(GyHKIIMOHATBHAS eIMHULIA )XKUBOTO. MicTOopust oTkpeiTHs KiaeTku. PaboTer P. I'yka, A. Jleenryka. Knerounas reopus (T.
[IIBanH, M. llIneiinen, P. BupxoB). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHOM KJIIETOUHOM TEOPHUH.

MeTonpl  MOJEKYJISpHOW W KIETOYHOM OHOJIOTMH: MHUKPOCKOMHUS, XpomaTorpadus, siexkTpodope3, MeToJ MEUYEHBIX aTOMOB,
muddepeHnranbHoe eHTpUuyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MHUKpO- M YJIbTPaMHKPOJIEMEHThl. Boga m e€ poiap Kak pacTBOPUTENS, peareHra, ydacTtue B
CTPYKTYPHUPOBAHUU KJIETKH, TEIIOPETYJIAni. MUHEpaTbHBIE BEIIECTBA KIETKU, UX OUOIOrHYecKas poJib. Poibh KaTHOHOB M aHMOHOB B KJIETKE.
buonornueckune monumepsl. benku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTpykTypbl OenkoBoil Monekynsl. [lepBuunas cTpykrypa Oernka,
MeNTUIHAS CBsA3b. BTOpuyHas, TpeTu4Has, dYeTBEepTUYHas CTPYKTypbl. JleHatypanus. CpoiictBa OenkoB. Kimaccudukamms Oenkos.
Buonornueckue pyHKIMN OEIKOB.

VrieBoasl. MoHocaxapHabl, JUCAXapHAbl, OJUrocaxapuiabl M Iojucaxapuabl. OOmuWH IIaH CTPOEeHUS M (DPHU3HKO-XMMHUUYECKHE CBOWCTBA




yrieBoaoB. buonornyeckue GyHKIMM yTIeBOIOB.

Jlununel. T'uapodunbHo-ruapodoOHBIe cBoMcTBa. Knaccuduxamus nununos. Tpurnuuepuas, Goc@OIUMHUABL, BOCKH, CTEPOUADL.
buonornueckue ¢ynkuuu aunuaoB. OOmMe cBOHCTBa OHOJIOTMYECKMX MeMOpaH — TEKy4decTb, CIOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYIIPOHHUIIAEMOCTb.

Hyxnennossie kuciotsl. JJHK u PHK. Crpoenne nykinenHoBbix kucnot. Hykneoruasl. [Tpuniun kommiementapaoctu. Ilpasuno Yapradda.
Crpyxkrypa JHK — nBoitnas criupans. Mecronaxoxaenue u o6nonornueckue ¢pynkuuu JJHK. Buast PHK. ®ynkiuun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B mosekyine AT®. buonornueckue ¢pynkunn ATD. BoccraHOBIEHHbBIE TIEPEHOCUUKH, X
¢yukuu B knerke. CexBenuposanue J{HK.

CrpykrypHast 6Mosnorus: 6MoxuMudeckue 1 0nodu3nyeckre ucciieJOBaHUs COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYT

23

Tunsl KJIETOK: yKapruoTHUeckas U npokapuoTuueckas. CTpykTypHO-(QyHKIIMOHAbHBIE 00pa30BaHUs KICTKH.

Crpoenne mpokapuoTHyeckon kieTku. Kierounas crenka Oakrepuii m apxeil. OCOOCHHOCTH CTpPOEHHUS TeTepoTpodHOW W aBTOTPOHOM
MPOKAPUOTUYECKUX KIIETOK. MeCcTO U poJIb MPOKAPHOT B OUOIIEHO3aX.

CrpoeHre u (yHKIIMOHHPOBAHHWE JyKapuoTHYeckoi kieTku. [lmazmatmdeckass memOpana (mmazmanemma). CTpyKTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BEMIECTB Yepe3 IUIa3MaTHYECKyr0 MeMOpaHy: mnaccuBHBIM (auddysus, obOnery€HHas auddy3us), aKTHUBHBIA
(MepBUYHBIA M BTOPUYHBIN aKTHUBHBIA TpaHcnopt). Ilomymponumaemocts MeMmOpaHbl. PaboTa HaTpwii-KanueBOro Hacoca. DHJIOIMTO3:
MUHOLIUTO3, paronuTos. Dk301uTo3. Kinetounas crenka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PacTeHUM, TpHOOB.

Huronnazma. Ilutozonmb. Ilutockener. JIBwkenuwe 1uTomiasmbel. Opranouasl kiaeTkd. OnHOMEeMOpaHHBIE OPraHOWUJbI  KIIETKH:
suporutazmaTuueckas cetb (JI1C), ammapar [Noabmku, TU30COMBI, UX cTpoeHue U (YHKIUU. B3anMOCBS3b OJHOMEMOpPAaHHBIX OPraHOWIOB
kieTku. CTpoeHHe TpaHyJIpHOro peTukyiayma. CuHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. ['nmankuii (arpanyJisipHbIN)
sHAOIUIa3MaTHUecKuil peTukynym. CekperopHas pynkuus annapara ['onbmxu. TpaHcnopT BeliecTB B KJIeTKe. Bakyonu pacTUTENbHBIX KIETOK.
Kuerounsii cok. Typrop.

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH, TIACTUIBI.

Crpoenre ¥ (yHKIMM MUTOXOHAPHA W miactui. llepBUYHBIE, BTOPHYHBIE M CIOXHBIE IUIACTHIBI (OTOCHHTE3UPYIOUIMX 3SyKapuoT.
XJ0pOIIacThl, XPOMOIUTACTHI, JICHKOMIACTHI BBICIIUX PACTCHHIA.

HememOpannbie opranoupl kiietku CtpoeHue U QyHKIIMH HEMEMOpPaHHBIX OPTaHOMIOB KiIeTKH. PubGocombl. MukpoduiaMeHTsl. MEbIIeYHbIe
keTku. MukpotpyOouku. Kierounstit nentp. CTpoeHue 1 JBUKEHUE KTYTHKOB U peCHHUEK. MUKpOTpyOOUKH LUTOIIa3Mbl. LIeHTpHob.

SAnpo. Obonouka siapa, XpOMaTUH, KapuoIiasMa, SAPBIIIKA, UX CTpoeHue W (yHKIHMU. SnepHbiii 6enkoBblii MaTtpukc. IIpocTpancTBeHHOE
pacmnojokeHue XpoMocoM B nHTepdazHoM sape. benku xpomaTnHa — TUCTOHBI.

Knerounsie Bxitouenusi. CpaBHUTENIbHASI XapaKTEPUCTUKA KJIETOK 3YKAPUOT (pacTUTEIbHOM, )KUBOTHOM, TPUOHOI)

2.4

AcCUMUIISITIHS I TUCCUMUJISIIIUS — JIB€ CTOPOHBI MeTabonu3Ma. TUmbsl 0OMEeHa BEIIeCTB: aBTOTPOHBIN 1 reTepOTPOHBIA. YUyacTre KUCIopoaa
B OOMEHHBIX MpoIieccax. JHepreTudeckoe obdecrneueHne kietku: npespamieHue AT® B oOMeHHBIX mporeccax. DepMEHTaTUBHBIA XapaKTep
peakuuii KIeTo4Horo meradonusma. dDepMeHTHI, UX CTPOCHHUE, CBOMCTBA M MexaHu3Mm neiictBus. Kodepmentsl. Orianuns ¢(EepMEHTOB OT
HEOPraHUYECKUX KaTallu3aTopoB. beiaku-akTUBATOPBI U OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PePMEHTATUBHBIX PEAKIIUM OT pa3IuYHbIX
(daxTOpoB.

[lepBUuHBII CHHTE3 OpPraHUYECKUX BEIIECTB B KieTke. PotocuuTe3. Ponp xmopomiactoB B mporecce doTocunTe3a. CBeTOBass U TEMHOBasS
¢a3sbl. [IponykTuBHOCTH (hoTOCHHTE3a. BiusHue paznuyHbX (hakTOpoB HAa CKOPOCTh POTOCHHTE3a. 3HaYeHHE (POTOCUHTE3A.

Xemocunte3. PaznooOpaszue OpraHn3MOB-XEMOCHHTETHUKOB: HUTPUDHUITUPYIOMNUE OaKTepUH, Kele300aKTepuu, CepoOaKTeprr, BOJOPOIHBIC
OakTepuu. 3HAYCHHE XEMOCHHTE3A.




AmnaspoOHble opranusMbl. Bunel Opoxenus. IIpoaykTel OposkeHUS U UX MCIOJIb30BAaHHME YEIOBEKOM. AHA3pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJIOTUHU U BO30OYAUTENN OOJIe3HEH.

AspoOHBIe OpraHu3MBbl. JTarnbl 3HepreTudeckoro oomena. IlogrorosurenbHslil atan. ['HMKoIN3 — 6ECKUCIOPOAHOE PaCIIEINICHHE TITIOKO3bI.
Bbuonornueckoe OKHCICHUE, WK KIETOYHOE JbIXaHue. Poib MUTOXOHIpUH B Mpolieccax OMOIOTHYEcKOro OKucieHus. Llukmniyeckne peakimm.
OxucnutensHoe ¢ochopunuposanue. IIpenmyiiecTBa a’spoOHOro myTH oOMEeHa BeLIECTB IMepel]] aHa’poOHBIM. O (PEeKTUBHOCTh
SHEPreTHYecKoro ooMeHa

Peakuum marpuuHoro cunTe3a. [I[pUHIMIT KOMIUIEMEHTAPHOCTH B PEAKLUAX MaTPUYHOTO CHHTE3a. Peannsanus HacieacTBeHHOW WH(POPMAIIHH.
['enernyeckuii kon, ero cBoiictBa. Tpanckpunius — MatpuuHblii cuHTe3 PHK. [IpuHIMOBI TpaHCKpUNIMH: KOMIUIEMEHTApHOCTD,
AHTUNAPAJIEIbHOCTh, ACUMMETPUUYHOCTb. TpaHcisiuus u e€ stanbl. Yyactue TpancnopTHelx PHK B Onocunrese 6enka. YcinoBust OnocuHTesa
oenka. KogupoBanne aMiMHOKHUCIIOT. Posib ppubocoM B OMOCHHTE3€e OerKa.

2.5
Opranuzanys reHoMa y NMpoKapuoT M 3yKapHOT. Peryisius akTUBHOCTH T'€HOB y mpokapuoT. I'mnore3a omepona (P. XKakoo, XK. Mano).
Perynsiiust oOMeHHBIX MpoIieccoB B kieTke. KiaeTounslit romeocTas.
Bupycel — HekJeTouHbIe ()OPMBI )KU3HU U 0O0TUTaTHBIE Mapa3uThl. CTpOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.
BupycHsble 3a00sieBaHus YeI0BeKa, )KUBOTHBIX, pacteHuid. CITUJI, COVID-19, connanbHble 1 MEAUITMHCKHE MPOOJIEMBI
Knerounslii nuki, ero nepuoisl U perymsiuus. Murepdaza u muro3. OcoOeHHOCTH MpolieccoB, MpoTekaroumx B uHTepdase. [loaroroska
KJIETKH K peneHuto. IlpecuHrermueckuil (IOCTMUTOTUYECKHUI), CHUHTETUYECKMM M IOCTCUHTETHUYECKUH (IIPEMUTOTHYECKHI) IEpPUOJIbI
uHTepdasbl.
Marpuunsiii  cunte3 JHK — permkanms. Ilpunnuner  permmkanmu  JIHK:  KOMIUIEMEHTapHOCTb, ITOJTYKOHCEPBATHBHBIM CHHTES,
2.6 aHTUmnapawieTbHocTh. Mexanm3m perumkanuu JIHK. Xpomocombr. Ctpoenne xpomocom. Temomepsl u Temomepasza. XpOMOCOMHBIM HabOp
KJIETKH — KapUOTHUI. JIMIJIOWAHBIA 1 TalUIONIHBIA HAOOpEl XpoMocoM. ['oMoTorudHbIe XpOMOCOMBI. 11010BBIE XPOMOCOMBI.
Henenue knetkn — Muto3. CTaiuy MUTO3a U MPOUCXOASANIME B HHUX Mpouecchl. Tumnbl Muto3a. Kapnokunes u nuTokuHe3. buosorunyeckoe
3Ha4eHHUEe MHUTO3a. Peryisiius MUTOTHUECKOTO KA KIeTkH. [Iporpammupyemas kiieToyHast ruOenb — arormnTo3.
@DyHKIHOHATIbHAS TEHOMMKA
3 Opraamn3M Kak OMOJIOTHYECKAs CHCTeMa
OnHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OPIraHU3Mbl 1 MHOTOTKaHEBbIE OPIaHU3MBI.
@opMbl pa3MHOXKEHHMs OpraHW3MOB: Oecrojioe (BKJIIOYash BereTaTMBHOE) W IOJ0Boe. Buasl 0Oecrosoro pa3sMHOXKEHHUS: IOYKOBAHUE,
cropyJisiuus, pparMeHTalusl, KIOHUPOBAHHE.
[TonoBoe pa3smuoxkenue. IlonoBble kieTku, miau rametel. Meito3. Craaum wmeio3a. I[loBenenue xpomocoMm B Meiose. Kpoccunrosep.
buonornyeckuii cMbICI MEH03a U TIOJIOBOTO ITporecca. Melo3 U €ro MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzapoapiieBoe pazputue. ['ameroreHes y >KuBOTHBIX. [lonoBeie xene3pl. OOpazoBaHUe U pa3BUTHE MOJIOBBIX KieTok. CrepmaToreHes u
31 oorere3. CTpoeHue MOJOBBIX KJETOK. OIUIOJOTBOPEHHE M SMOpPHUOHAIbHOE pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOOTBOPEHUS: HAPYIKHOE,

BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOE pa3BuTHE OpraHu3MoB (oHTOTreHe3). CTannu SMOpHOTeHe3a JKUBOTHBIX (Ha mpuMepe Jisrymkn). poonenue. Tumbl qpodieHust.
OcobeHHOCTH APOOJCHUST MIICKOITUTAOUIMX. 3apObIIIEBbIE JTUCTKU (racTpyJsisius). 3akiajJka OpraHoB U TKaHEH M3 3apOABIIIEBBIX JHCTKOB.
B3aumHoe BiusiHME yacTel pa3BHBAIOLIETrOCs 3apojibliia (AMOpHOHANbHAS MHIYKIMS). 3aKja/JKka IUIaHa CTPOEHHUS >KMBOTHOTO KakK pe3ysbTaT
UepapxXuiyecKuX B3auMoIeHCTBUI reHoB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOLIEH Cpe/ibl.

Poct u pasButue xuBoTHbIX. [locTamMOproHanbHbIi nepuo. [psamoe u Henpsimoe pazButue. Pa3Butne ¢ metamopdo30oM y 0€CIIO3BOHOUYHBIX U
J1O3BOHOYHBIX KHUBOTHBIX DHOJIOT'MYCCKOC HAYCHHNEC TIDAMOL'O M _HCIIDIAMOI'O _DA3BHTHS UX _DACIIDO DAHCHHUE B _TIDHUDO/IC UIIBL DO




KHUBOTHBIX. DAKTOPBI PETYJIALMHU POCTA )KUBOTHBIX M 4enoBeka. CTajuu MOCTIMOPHOHAIBHOTO Pa3BUTHA Y )KMBOTHBIX M 4enoBeka. Ilepuosbl
OHTOT'€HE3a YeJIOBEKaA.

PasmHoxeHue u pa3BuTHe pacteHuil. ['amerodur u cnopoput. Meiio3 B )xu3HEHHOM IUKIe pacTeHuil. O6pazoBaHue cIop B Impoliecce Meiiosa.
l'amerorenes y pacrenuil. OmiIofgoTBOpEHUE U Pa3BUTHE PACTUTEIbHBIX OPraHU3MOB. J[BOWHHOE OIJIOJOTBOPEHHME Y LIBETKOBBIX PAaCTEHUM.
OO6pa3zoBaHue 1 pa3BUTHE CEMEHU. MeXaHU3MBbI peryJIsiui OHTOT€HEe3a Y PACTEHUN U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA MW Pa3BUTUSA TI'CHCTHKU KaK HaAYKH. OCHOBHBIE T€HETHYECKHE IIOHSATHSA WU CHMBOJLL. | OMOJOrMYHEIC XPOMOCOMBI,
AJUICJIBHBIC T'CHBI, AJIbBTCPHATUBHBLIC ITPHU3HAKH, IIOMI/IHaHTHI)If/i u peuecanHHﬁ IIpHU3HAK, TOMO3UIroTa, rercpo3urora, 4ucrada JIMHUA, FI/I6pI/IIII)I,
I'CHOTHUII, (I)CHOTI/IH. OCHOBHEBIE MCTOAbI TCHCTHUKM l"PI6pPII[OJ'IOl"H‘l€CKHI>i, HHTOHOFHH@CKHﬁ, MOJ'IeKy.TIHpHO—FCHeTI/I‘IeCKI/Iﬁ
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Mounorubpuanoe ckpemuBanue. [lepBblil 3akoH Menaens — 3aKkoH eIuHO00pa3usi THOPUIOB MepBOro nokosneHus. [IpaBuno 1oMUHHPOBaHUS.
Bropoii 3akoH MeHzens — 3aKOH pacHICIUICHUS MPU3HAKOB. [[uTonornueckrne OCHOBBI MOHOTHOPHIHOTO CKpelluBaHUs. | MImoTe3a 4nucTOTHI
ramer.

Ananusupyrtoiiee ckpetuBanue. [I[pomexxyTouHblil xapakTep HaclieoBaHus. Pacienienne npu3HakoB NPy HEITOJTHOM JJOMUHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTtudd 3akoH MeHzaenss — 3aKOH HE3aBHCHMOIO HacleOBaHUSA MpHU3HAKOB. lluTonoruueckue OCHOBBI
TUTHOPHUTHOTO CKPEITUBAHUSI.

CuerieHHOe HacienoBaHue mnpusHakoB. Pabotsl T. Moprana. CuensjieHHOe HacjielOBaHUE T'€HOB, HapylICHHWE CLEIUICHUS MEXKIy IeHaMH.
XpOMOCOMHasI TEOPUSI HACIEACTBEHHOCTH.

I'enetrka nmona. XpoMOCOMHBIN MEXaHHM3M OIpENENICHHs Toy1a. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI. ['OMOraMeTHBIM M T€TepOraMeTHBIN MOJI.
['eneTnyeckas cTpykTypa MoysoBbIX XpoMocoM. HacieoBanue npusHakoB, CHEIIIICHHBIX C TTOJIOM.

'enoTun kak uenocTHas cucrtema. llnedoTponusi — MHOXKECTBEHHOE JAeHCTBUE TeHa. MHOKECTBEHHBIM ajuienu3M. BzaumopelcTBue
HeasuienbHbIX reHoB. KoMmiiementapHocTh. Dnuctas. [lonumepus

3.4

B3aumopeiictBue renoruna u cpeipl npu GopMupoBaHUM (GeHoTHra. M3MeHUMBOCTH Mpu3HAKoB. KauecTBeHHbIE M KOJMYECTBEHHBIE MPH3HAKH.
Bunp! 13MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACICICTBEHHAS.

MoaudukanuoHHas ©3MEHYMBOCTh. Posib cpesbl B hopMupoBaHuM MOAU(UKAIMOHHON n3MeHurnBocTH. Hopma peakimu npusHaka. BapuanmoHHbIi
psn v BapuaronHas kpusas (B. Moranncen). CBoiicTBa MOIu(UKAITMOHHON N3MEHUYHNBOCTH.

I'enotunmueckass u3MeHYMBOCTb. (CBOWCTBa TEHOTUNMYECKOW HM3MEHUMBOCTH. BuHABI T'€HOTHIIMYECKOM HW3MEHYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAsI.

KomOunatuBHas n3MeHYMBOCTh. Melo03 M MOJIOBOW IMPOLIECC — OCHOBA KOMOMHATHBHONW W3MEHYMBOCTU. POilb KOMOMHATHBHON M3MEHUMBOCTU B
CO3JTaHUHU TeHETHUYECKOT0 pa3HOOOpa3usl B Ipejienax 0JJHOro BUIA.

MyTanMoHHasi U3MEHYMBOCTb. Bubl MyTaluii: TeHHbIE, XpOMOCOMHBIE, F€HOMHbIE. CIIOHTaHHbIE W MHIYLMPOBAHHBIE MyTalUH. SnepHble U
nuToINIa3Marndeckre Myrauu. ComaTHyecKre 1 MOoJI0Bble MyTaluu. [[piuuHbl BOSHUKHOBEHUS MyTallMid. MyTareHsl M UX BIMSTHUE HA OPTaHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO Ipoliecca. 3aKOH FOMOJIOTMYECKHUX PsAIOB B HacieacTBeHHoW usmeHunBoctu (H.M. BaBunos). Buesdnepnas
W3MEHYMBOCTh U HACJIEICTBEHHOCTh

3.5

KapI/IOTI/IH YCJIOBCKA. MC)KI[YHaPOJIHaﬂ nporpaMMa HCCJIICAOBAHUs TCHOMA 4YCJIOBCKA. MeTOI[BI I/I3y‘I€HI/I$I TCHCTUKHN 4YCJIOBCKA.
reHealoTHYeCKui, ONU3HENOBBI, UUTOTEHETUYECKHH, MOMYISIUOHHO-CTATUCTUYECKUHM, MOJeKyIspHOo-reHeTndeckuii. CoBpeMEeHHOE
ONpeAeJICHUE NeHOTUIA: MOJHOT€HOMHOE CEKBEHUPOBAHHE, T€HOTUNMPOBaHKHE, B TOM yucie ¢ nomouibio [II[[P-ananu3a. HacnencrBeHHbie
3a0o0yieBaHUs 4YelloBeKa. ['©@HHbIE M XPOMOCOMHBIE OONIE3HM 4YeNloBeKa. boNe3Hu ¢ HaCleACTBEHHOW MpepacloiIoKeHHOCTbI0. 3HAaYeHHE
MeﬂHHHHCKOﬁ TCHCTUKHA B HpeILOT BpaHIGHI/II/I U JICHCHUH I'CHCTUYCCKUX 3216OJ'I€BaHI/II\/'I YCJIOBCKA. CTBOJ’IOBBIG KIICTKHN




3.6

JlomecTuKalys U cenekuus. 3apokIeHUE CeNeKIMU U joMectukanmu. Yuenue H.M. BaBuioBa o meHTpax NMpOMCXOXIEHUS U MHOTrooOpasus
KYJIBTYPHBIX pacTeHui. Poiib cenexiym B co3JaHuy COPTOB pacTeHUH U Mopo/1 )KUBOTHBIX. COpT, MOpo/Ia, ITaMM. 3aKOH TOMOJIOIMYECKUX PS/I0B B
HacieacTBeHHoU n3MeHunBocT H.M. BaBuioBa, ero 3HaueHue JUist CeIeKIMOHHONW paboTHI.

MeTtonbl ceneKIMOHHOM padoThl. MIcKycCTBEHHBI O0TOOp: MACCOBBIM M MHAUBUAYaIbHBIA. DTanbl KOMOMHAIIMOHHON cenekiuu. Mcnbitanue
IpOM3BOJUTENEH MO MOTOMCTBY. OTOOp MO T€HOTUIY C MOMOIIBIO OIIEHKH ()EHOTHUIIa MOTOMCTBA M OTOOp MO N€HOTHUITY C MOMOILBIO aHau3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeJIEeKIMOHHON palOoThl. PaaManuoHHBIH M XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MyTalud y
KYJIBTYPHBIX ()OPM OpraHu3MoB. Vcrob30BaHIe TEHOMHOTO PEIaKTHPOBAHUS U METOI0B pekoMOnHaHTHBIX JJHK 11 momy4enus: ncxomaHoro
MaTepuaia JUisl CEJIEKLNN.

[Monydenne nommruionioB. BHyTpuBHI0Bas rubpuan3arys. bImM3kopoIcTBeHHOE CKpelBaHue, Wi HHOpuAWHT. HepocTBeHHOe CKpeIMBaHUe, W
ayTOpuuHr. ['ereposuc u ero npuuuHbl. Mcrnonb3oBaHue reteposuca B cenekimu. OtnanénHas rudpuauzanys. [Ipeononenne 6ecrnoys MEeXBUIOBBIX
ruOpuI0B. JIOCTHKEHHUS CENEKIMU PACTEHUI U )KUBOTHBIX

3.7

OOBEKTHI, UCIONBb3yeMble B OMOTEXHOJOTUH, — KJIETOYHbIE M TKAHEBBIE KYJIBTYpbl, MUKPOOPTaHU3MBI, WX XapaKTEpUCTUKA. TpaJuIOHHAs
OMOTEXHOJIOTHA:  XJIeOONeYeHUe, IOJy4YeHUE KHUCIOMOJOYHBIX HPOAYKTOB, BHHOAenue. MukpoOuonornyeckuii cunte3. OObEKThI
MHUKpPOOHOIOTHYECKUX TexHomoruil. [Ipon3BoicTBo Oelika, aMUHOKHCIOT W BUTaMUHOB. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PexkoHCTpyKums
AWLEKIETOK U KIIOHNPOBAaHUE KUBOTHBIX. METO TpaHCIUIaHTALMNU SAEP KIIETOK.

XpoMOCOMHasl U TeHHasi HHXKeHepusi. VICKyCCTBEHHBIN CHHTE3 reHa U KOHCTpynpoBanue pekomOuHanTHeIX JHK. JlocTmkeHns u nepcrneKTUBbI
XPOMOCOMHOM ¥ TéHHOM MHXeHepHH. MeauIMHCKUe ONOTeXHOIOTuu. Vcnoab30BaHUE CTBOJIOBBIX KJIETOK

Cucrema 1 MHOroo0pa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe pasHooOpazue opraHuzMoB. CoBpeMeHHas CHCTeMa OpraHudyeckoro wmupa. I[IpuHIMIBI KiIacCU(pUKAIUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

Oco0OeHHOCTH CTPOCHHUS M KU3HEAEITEIbHOCTH OJHOKIETOYHBIX OpraHM3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIE I'PUOBI, OJHOKIIETOUHBIE
BOJIOPOCIIH, ApYyrue MpoTHCThl. KomoHnanbHele OpraHu3Mel. J[BUKEeHHE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOUHOE, KIYTUKOBOE, PECHHUYHOE.
3amuTa y OJJHOKJIETOYHBIX OPTaHU3MOB. Pa3ipaKuMOCTh y OHOKJIETOYHBIX OPraHU3MOB. TaKCHUCHI

4.2

MHorokneToyHble pacTeHus. B3auMocBs3b 4acTell MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, OpraHbl U CHCTEMbl OPraHOB MHOT'OKJIETOUYHOTO
opranuzMa. OpraHusMm Kak eauHoe nenoe. TkaHu pacreHuil. TuUmbl pacTUTENBHBIX TKaHEH: oOpazoBaTelbHAas, MOKPOBHAs, MPOBOJAILAL,
OCHOBHas1, MexaHndeckasi. OCOOEHHOCTH CTpOeHHUs, (PYHKIIMN U paCIOI0KEHUSI TKaHEH B OpraHax pacTeHHUM

4.3

BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHUu. PyHKIMM OpPraHoB M cHcTeM opraHoB. Kapkac pacteHuil. /[BH’KeHHE MHOTOKJIETOYHBIX
pacTeHuii: Tponu3Mbl U HacTuM. [lornomenue Boabl, YIJIEKUCIIOT0 ra3a i MUHEPAJIbHBIX BELIECTB pacTeHUsIMU. Jlpixanue pactenuil. Auddysus
ra3oB uepe3 MOBEPXHOCTb KIJIETKHU. TpaHCHOpPTHBIE CUCTEMbl pacTeHHil. Bbiaenenue y pacteHuil. 3amurTa y MHOTOKJIETOYHBIX DPAaCTEHUH.
Kyrtukyna. Cpeacrsa nacCuBHON U XMMUYECKOM 3aUThl. DUTOHIIMIBI.

Pa3apaxuMoCTh 1 perynsnus y Opraau3MoB. Pa3apaxuMoCTh U peryJisinys y MHOIOKJIETOYHBIX paCTeHUM. POCTOBBIE BEleCTBA U X 3HAYEHUE

4.5

MHOroKJIETOYHBIE KUBOTHBIE. B3auMOCBSA3b 4acTEd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OPraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOI'O
opranu3ma. OpraHu3m Kak eaumHoe uenoe. ['omeocrad. TkaHM JKMBOTHBIX M 4YeJNOBEKa. THIBI KMBOTHBIX TKaHEH: SNUTEIHalIbHAs,
COCIMHUTEIIbHAS, MBIIIIeYHast, HepBHAsl. OCOOCHHOCTH CTPOSHUSI, PYHKIIMIA U PACTIONOKECHHSI TKAaHEH B OpraHaxX KUBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBbI OPraHOB >KMBOTHBIX. (DYHKIIMM OpPraHoB M cUCTeM opraHoB. Omopa Tena opraHu3MoB. CkeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. Hapy>kHblli U BHYTpeHHUN cKeeT. CTpOSCHHE U TUIIbI COSAMHEHHUSI KOCTEH.




JIBI>KE€HNE MHOTOKJIETOUYHBIX *HUBOTHBIX. [IuTanue kxuBOTHBIX. IIMTaHue MO3BOHOYHBIX KMBOTHBIX. J[pIxaHHe KUBOTHBIX. KoxkHOE JbIXaHME.
KabepHoe u 1ErouyHoe JIbIXaHUE.

JlpIxaHue TO03BOHOYHBIX >KUBOTHBIX. OBOJIOIMOHHOE YCJIOXKHEHHE CTPOEHHs JETKUX IO3BOHOYHBIX J>KMBOTHBIX. J[pIXaTenpHas cucteMa
yesnoBeka. MexaHn3M BEeHTW ALY JIETKUX Y NTHUI] ¥ MIEKOIUTAOMMX. TpaHCIIOPT BEUIECTB Y OPraHU3MOB. TPaHCIIOPT BEIIECTB y KUBOTHBIX.
KpoBenocHas cucrema u e€ opranbl. KpoBeHOCHast cucTeMa MOo3BOHOUYHBIX JKUBOTHBIX. Kpyru KpoBooOpalieHns. DBOMIOLUOHHBIE YCIOXKHEHUS
CTPOCHUA KpOBGHOCHOfI CHUCTEMBbI ITIO3BOHOYHBIX KMBOTHBIX. BBII[CJ'IGHI/IG Y OpraHmu3MoB. BBII[CJ'IGHI/IC Y XUBOTHBIX. COKpaTI/ITeJ'IBHI)IG BaKyOJIH.
Opransb! BbAeneHNs. CBsA3b MOJOCTH TelNa ¢ KPOBEHOCHOM M BBIIEIUTENBHOM cucTeMaMu. Bblenenne y mo3BOHOYHBIX )KMBOTHBIX. 3alluTa y
MHOT'OKJIETOYHBIX )KUBOTHBIX. HOKpOBI)I " UX IIPOU3BOJHBIC.

Pa3apa)xuMoCTh W peryssinus y OpraHu3MoB. Pa3apakMMoCTh y ONHOKJIETOYHBIX OpPraHM3MOB. TakcCHCHL. Pa3zapakumocTb W perynsuus y
MHOT'OKJICTOYHBIX paCTeHI/Iﬁ. PocToBrIe BEIICCTBA U UX 3HAYCHUC.

HepsHas cucrema u peduiekTopHasi peryJsius y MHOTOKIETOYHbIX KUBOTHBIX. HepBHas cuctema u €€ oTAesbl. DBOIMIOIMOHHOE YCI0KHEHHUE
CTPOCHUMA HCpBHOI\/JI CHUCTCMBI Y JKXUBOTHBIX.

Pa3paboTka anropuT™MoB ¥ mporpamMm Uit 3PPEeKTUBHON (HYHKIMOHAIBHON aHHOTAIIM T€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, META00JIOMOB
MUKPOOPraHU3MOB, pAaCTEHUM, )KUBOTHBIX U YEJIOBEKA

5 OpranusM 4esioBeKa U €ro 370POBbE
OpraHsl ¥ CUCTEMBI OPTAHOB uenoBeka. OTAebl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHEIX. Peduiekc u pediexropHas nyra. besycrnoBHbe u
51 ycioBHbIe pediiekchl. ['yMopanbHas peryisiius U SHIOKPUHHAs CUCTeMa KMBOTHBIX M yesoBeka. JKenes3bl SHJOKPUHHOM CHUCTEMBI M UX
' ropMoHsl. JlelicTBMe TOpMOHOB. B3auMOCBs3b HEpPBHOM W HHIOKPUHHOW cucTteM. [ unoramamo-rumodusapHas cucrema. Peduiekc u
pedrnexTopHas ayra. be3yciaoBHbIE U YCIOBHBIE peduIeKCh
3amura opranu3ma oT Oosie3Hed. MiMmmyHHas cuctema 4enoBeka. KieTouHbIl U TyMOpaJIbHBIA UMMYHUTET. BpoxAEHHBIN, TPHOOPETEHHBIH
5.2 cnenuduIeckuii IMMyHUTET. Teopus KIoHaIbHO-cenekTuBHOTO nMMyHnnTeTa (I1.9pnux, @.M.bepuer, C.Toneraa). BocmanuTenbHble OTBETHI
opranu3mMoB. Posib BpoXkJIEHHOrO UIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUN
53 KpoBenocHas cuctema u e€ opranbl. Cepjiie, KpOBEHOCHBIE cOCy bl U KpoBb. Kpyru kpoBooOpamienus. PadoTa cepaiia u e€ perysimus
54 Hpixanue yenoBeka. Auddysus ra3oB uepes3 MOBEpXHOCTh KIETKH. JpIxaTenbHasi CUCTeMa YernoBeKka. /[pIxarenpHas OBEpXHOCTh. Perysmms
) JbixaHus. J{pixaTenbHble 00bEMBI
55 [IumeBaputenbHass cucrema 4enoBeka. OTaenbl NUIIEBApUTENbHOrO TpakTta. [lumieBapurenvHble kene3pl. BHyTpumoioctHoe u
BHYTPHUKJICTOUYHOE MTUIIEBAPCHUE
56 [TokpoBsl u ux npousBonaHbie. Opransl BeineneHus. [louku. CtpoeHune u QyHKIHOHUpOBaHUE HedpoHa. DUIbTpamus, CeKperus u oOpaTHoe
' BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BeleneHus. OOpa3oBaHUe MOUYH Y YeJIOBEKa
5.7 JIBmwkeHue yenoBeka: MbleuHas cucrema. CkeneTHbIe MBIIIIEI U UX paboTta. CTpOCHHE W TUIIBI COSTMHEHUSI KOCTEH
6 Teopus sBomonnu. Pazsutne xu3Hu Ha 3eMie
OpomononHast reopust Y. Jlapsuna. [Ipenmnocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKW3HB U Hay4yHas faesteabHocTh Y. J[apBuHa.
JIBrokytue cuibl 3BorOIUH BUIOB 1o Y. JlapBuHy (BbICOKAsh HHTEHCHBHOCTh Pa3MHOXEHHsI OpPraHM3MOB, HACJIEJICTBEHHAs M3MEHYHUBOCTD,
6.1 0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernyeckoi Teopun 3Bosonnu (CTI). Helttpanbhas Teopus 3Bomonnu. CoBpeMeHHas 3BOJIOLMOHHAS OMosIorus. 3HaueHue
9BOJIIOLIMOHHOM T€opuu B (POPMUPOBAHNUN €CTECTBEHHO-HAYYHOU KapTHHBI MUPA
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[Tomynsiius Kak dyeMeHTapHas equHHIA dBomtonnd. COBpEeMEHHbIE METO/IbI OIEHKH Te€HETUYECKOT0 Pa3HO00pas3usi U CTPYKTYPhI MOMYIISIUH.
W3menenne reHooHga MOMYJSAIMM KaK 3JIEMEHTAapHOE SBOJIIOIMOHHOE SBJIEHHME. 3aKOH IeHeThuyeckoro pasHoBecust JIx. Xapau, B.
Baiin6epra.

DneMeHTapHble (aKTOPhI (IBUKYIIME CHIIBI) 3BOMIOIMU. MyTannoHHbI#H ipotiecc. KomOuHatuBHas n3MeHYHBOCTh. J{pelid reHoB — cirydaiiHbie
HEHaNpaBlIeHHbIE M3MEHEHUS YacToT ajuiened B momymsamusax. Dddext ocHoBarens. Murpaumu. M3onauus momymsiuii: reorpaduueckas
(mpocTpaHCcTBeHHas ), Orojloruyeckas (pernpoayKTUBHAas).

EctecTBeHHbIl 0TOOp — HANPaBIAOMUN (akTop 3BOTIONUU. DOPMBI €CTECTBEHHOT'O 0TOOpA: IBIKYIINN, CTAOMIN3UPYIOIINA, pa3phIBAIOIIHIA
(mm3pynTuBHbIN). [TonoBoit oT6op.

[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3yJlbTaT MHUKPOIBONIONHMHA. BO3HMKHOBEHHE MPHUCIOCOOICHUH y OpraHu3mMoB. ApoMopdo3bl U
uavoaganrtauuu. [Ipumeps! npucnocobnennil y opranuzMoB. OTHOCUTENIBHOCTb IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepuu u cTpykTypa. BumoobpazoBanue Kak pe3yinbTaT MUKPOIBOIIONUU. M30omsus — kiroueBo (haktop BupoodOpazoBanus. [lytu
U CrocoObl BUA000pa30BaHuUs: ajuionaTpuieckoe (reorpaduueckoe), CUMIaTpUIeCKoe (IKOJIOTUUECKOE), «MTHOBEHHOE) (TIOJIUILIONIU3AIIHS,
rubpuanzaiys). J1IuTenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUST OMOIIOTUIECKOTO pa3HO00pa3usl.

Ponb 3BomOLIMOHHON OMONIOTHH B pa3pabOTKe HAyYHBIX METOAOB COXpaHeHUs: OnopasHooOpa3us. MUKPOIBOIIONUS U KOIBOIIOIUS MMapa3uTOB
U UX X03s5ieB. MexaHu3Mbl (GOPMUPOBAHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEl

6.3

Metoap! U3ydeHust Makpo3BoItonny. [laneoHToIormueckue MeToIbl u3ydeHus Boonun. [lepexonusie GopmMbl U (HUIOTEHETHUECKUE PSJIBI
OpraHHU3MOB.

Buoreorpaduyeckre MeTos! n3yueHus sBosonun. CpaBHeHHE (IIOPHI U (payHBI MaTepUKOB U OCTpOBOB. bruoreorpadudeckne odractu 3emin.
Buapl-oHIEMHUKH U PETTHKTEI.

9M6pI/IOHOFI/I‘-I€CKI/IC u CpaBHI/ITeJIBHO-MOp(bOJ'IOI‘I/I‘-ICCKI/Ie MCTOAbI U3YUCHUA SBOJIIOLIUHA. I'enmeTnyeckne MEeXaHU3MBI OBOJIIOIIMM OHTOI'CHE3a U
TIOSIBJICHUS 9BOJIIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE W AHAJOTWYHBIE OpraHbl. PyanMmeHTapHBIE OpraHbl M aTaBU3MBL. MOJIEKYJISIpHO-
T'CHCTUYCCKUC, OMOXMMHMYECKHE U MaTeMaTHYECKHE MCTObI U3YYCHHA 3BOJIIOLINHA. I"'omosiornyHbBIC T'EHBI. COBpeMeHHBIe MCTOABI TOCTPOCHUA
(HUIOTeHETHYECKUX IePEBHEB.

XpOMOCOMHbIe MyTalluv U 5BOJIIOIHUA T'CHOMOB.

OOmue 3aKk0OHOMEPHOCTH (TIpaBmIIa) 3BooIMK. HeoOpaTuMocTs BoIONMU. AnanTuBHAs paguanus. HepaBHOMEpHOCTh TEMIIOB BOIOLIUH

6.4

Hayunble rumoTe3sl MpoHCXOKIEHUS KU3HU Ha 3emiie. AOuoreHe3 u mnaHcnepMmus. JloHaydHble NPEICTaBICHHUS O 3apOXKICHUU KU3HU
(kpeannoHu3M). I'unoresa MOCTOSIHHOTO CaMO3apOXkAEHUs XU3HU U €€ onposepxeHue onbitamu ®. Peau, JI. Cnamnannanu, JI. Ilacrepa.
[Tpoucxoxaenne KU3HU U aCTPOOUOIIOTUSI.

OcHoBHBIEC 3Tambl HeopraHuyeckod spomonuu. [lmanerapnas (reosorudeckasl) 3BONIONMA. XUMHUYECKas HBOJIONMS. AOHOTEHHBINH CHHTE3
OopraHu4eckux BemecTB 3 Heopranndeckux. OmpiT C. Mmmnepa u I'. FOpu. O6pazoBanue noiuMmepoB u3 MoHoMepoB. KoaliepBaTHas rumoresa
AWM. Omapuna, runoresa nepsuaHoro OymnboHa J[x. XonaeitHa, reHetnueckas runote3a [. Mémnepa. Pubosumser (T. Yek) u rumote3a «Mupa
PHK» V. I'un6epra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MPOTOKJICTKH.

HUctopus 3emnn u meronsl e€ m3zyuyeHus. VMickonaemple opraHuyeckue octatku. I'eoxpononorus u e€ meronsl. OTHOCUTENbHAS U aOCOMIOTHAS
TeOXpPOHOJIOrHs. ['e0XpOoHONIOruuecKast mKasa: 30Hbl, 3pbl, IEPUOBL, JTOXH.

HauanbHble 3Tanel opraHnueckoil sBomonuu. [losiBieHre M 3BOIONMS NEPBBIX KIETOK. DBOJIONMS MeTaboau3Ma. BO3HMKHOBEHHE HEpPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIIIEHKU KaK aHAJIOT MepBbIX Ha 3emiie coobmiectB. CtpomMaronuTsl. [IpokapruoTsl M 3yKapHOTHI.
[IpoucxoxxaeHue 3ykapuoT (cUMOMOTeHe3). DBOJIIOLMOHHOE NPOHMCXOXAEHHE BUPYCOB. IlponcxoxkieHHe MHOTOKJIETOYHBIX OPraHM3MOB.




Bo03HMKHOBEHHE OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoBHbIE 3Tallbl ABOJIIOIMU BbICIIMX pacTeHuid. OcHOBHbIE apoMopdo3bl pacTeHuil. Beixox pactenuit Ha cymry. I[losiBieHue cropoBbIX
pacTeHHi U 3aBoeBaHuE UMHU cylind. CeMeHHbIe pacTeHus. [IponcxoxneHne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIIONMH KUBOTHOrO Mupa. OCHOBHbIE apoMopdo3bl KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE
COBpPEMEHHBIX THUMOB. IlepBble XOpaoBble KUBOTHBIE. JKu3HB B BOjE. DBOJIOIMS MO3BOHOYHBIX. [Ipoucxokiaenne am¢puOuid U penTUIMM.
[Ipoucxoxaenne miuexonuraromux 1 nruil. [punnun xinrodeBoro apomopgdosza. OcBoeHne 0ecri03BOHOYHBIMU U TI03BOHOYHBIMH KUBOTHBIMU
CyIlIN.

PazButue xu3HM Ha 3emiie TIO dpaM M MEPUOJAM: apXeH, MPOTEPO30H, Maeo30M, Me3030M, KaiHO30M. OOIIas XapakTepUCTHKA KiIuMaTa U
reoJIorn4eckux npoueccon. [TosBreHre 1 paciBeT XapaKTepHbIX OPraHU3MOB. YTiIe00pa3oBaHue: €ro yCIOBHs U BIMSHHUE Ha ra30BbIi COCTaB
aTMochepsl.

MaccoBble BBIMUPaHMsI — DKOJIOTHYECKNE KPU3UCHI MPONULIOro. [IpudnHbl U CleCTBUS MacCOBBIX BBIMUPAHUNA. COBPEMEHHBIN 3KOJIOTUYECKUI
KpPHU3HUC, €r0 0COOEHHOCTH

Pazgensl u 3amaun anTpomnosioruu. Mertoasl antponojiorud. CTaHOBJICHHE MPEACTABICHUN O MPOUCXOXKJIeHHHM uenoBeka. CoBpeMeHHbIE
Hay4YHbIE TEOPHH.

CXoAcTBO dYelOBeKa ¢ JKUBOTHRIMH. CHCTeMaTHYECKOE ITOJOKEHHE dYelloBeka. CBHIETEILCTBA CXOJCTBA UYCIOBEKA C IKUBOTHBIMHU:
CPaBHUTEIHLHO-MOP(HOIOTHIECKHE, IMOPHOJIOTHYECKHE, (PU3HOIOTr0-OMOXHMMHUYECKHEe, TMoBeAeHYeCKre. OTIUYMs 4YeoBeKa OT J>KMBOTHBIX.
[IpsiMOXOXKIE€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHON CUCTEMBI.

JBwkymue cwibl ((hakToOpbl) aHTPOINOTEHe3a: OMOJIOTHYECKHE, comuayibHble. COOTHOIICHHE OMOJIOTHYECKUX W COIMAIBHBIX (DAKTOpOB B
AHTPOIIOTEHESE.

OCHOBHBIE CTaJWU aHTPOMNOreHe3a. ABCTPAIONUTEKH — JBYHOTHE MPEIKH Jitofeh. YenoBeKk yMmelnblid, IepBble M3TOTOBJICHUS OpYIAUN Tpyla.

6.5 YenoBek MpsIMOXOAAILINA M TEPBBIA BBIXOJ JIOJeH 3a mpenensl Adpuku. YenoBek reipensOeprckuii — oOmuil npenok HeaHAEepPTaTbCKOTO
YEJIOBEKA U 4YeJIOBEKa pa3yMHOro. YenoBek HeaHAEepPTaIbCKUM KaK BHUJ JIIOACH XOJIOJHOrO KiuMmaTa. YeaoBeK pa3yMHBIM COBPEMEHHOIO THUIIA,
JICHHCOBCKHH YeIOBEK, OCBOGHHE KOHTHHEHTOB 32 IpeaenamMmu A(QpHkH.

OBOJIIOLIMSL  COBPEMEHHOTO ueloBeka. EcTecTBeHHbIM OTOOp B MOMy/SIIMAX YeloBeka. MyTallMOHHBIM mpouecc M MOIUMOP(HU3M.
[omynsaumoHHbIe BOJHBL, Ipeii reHoB, MUrpanus u «3¢p¢GEeKT OCHOBATEIN» B MOMYJIALUAX COBPEMEHHOTO YEIOBEKA.
Yenoseueckue pacel. I[lonsatue o pace. bonbmme pacel: eBpomeouaHas (eBpasuiickas), aBCTpajlo-HErpouaHAas (SKBAaTOpHUAlIbHAs),
MOHIOJIOM/IHAs (a3MaTCKO-aMEepUKaHCKast). Bpems u myTu pacceneHusi yenoBeka IO IulaHeTe. EnuHCTBO wenoBedyeckux pac. Hayunas
HECOCTOATENILHOCTh pacu3Ma. IIpucnocoOaeHHOCTh YeaoBeKa K Pa3sHbIM YCIOBHSM OKpY>Karollei cpeasl. BiusHue reorpadudeckoil cpensl u
Jpeiida reHoB Ha MOP(hOJIOTHIO U (DH3UOJIOTHIO YCIIOBEKa

7 DKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTHU
Pa3nens! u 3agaun sxostorun. CBsI3b 3KOJOTUU C IPYTUMH HayKaMHU.

7.1 Metonsl skonoruu. lloneBsie HaOmOAEHHUS. ODKCHEPUMEHTHI B 3KOJOTHHU: NPUPOAHbIE U JabopaTopHble. MoOJennpoBaHHE B 3KOJOTHH.
MOHUTOPHHT OKPYIKAOIICH CPeIbl: JJIOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN
Okonornyeckue (akTopbl M 3aKOHOMEPHOCTH HX JeiictBus. Kmaccudukanus skosorudeckux (akropoB: aOuMoTHueckue, OMOTHYECKHE,
aHTponioreHHsle. OOILIME 3aKOHOMEPHOCTU JAEeUCTBUS dKojorudeckux ¢akropoB. IlpaBuno munummyma (K. Ilnpenrens, 0. JIubux).

7.2 TonepanTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.




Temmneparypa kak skojoruyeckuil ¢axrtop. JlelictBue TemmnepaTypbl Ha opraHu3Msbl. [lofiKuiioTepMHBIE U TOMOWOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BnaxxHocTh kak skojorudeckuil ¢axtop. IIpucnocobnenus pacTeHMH K MOAJep)KaHUIO BogHOro OanaHca. Knaccudukauus pacteHuil mo
OTHOILIEHHIO K Boze. [Iprucnoco0nenns )KMBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMS OPraHU3MOB: BOJIHAs, HAa3€MHO-BO3/YIIHAs, MOYBEHHAas, INTyOMHHAs NOJNOYBEHHAs, BHyTpuUOpraHuzMeHHas. Pduzuko-
XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHUs opraHu3MoB. [Iprcrnocobienns OpraHu3MoB K JKU3HH B Pa3HbIX Cpeliax.

buonornueckue purmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE M TOJMYHBbIE PUTMBL IIpHCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
WU3MEHEHUSM YCIIOBUU KU3HMU.

XKuznennoie Gopmbl opranu3moB. [lonsTHe o xu3HeHHOH (opme. JKu3HeHHbIe (OPMBI PACTECHMH: AEpPEBbs, KYCTApPHUKH, KYCTapHUYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHUE TPaBhl. JKHU3HEHHBIE (DOPMBI JKUBOTHBIX: TUAPOOHUOHTHI, TeOOMOHTHI, a3pOOHOHTHL. OCOOCHHOCTH CTPOCHUS U
o0pasa KHU3HH.

buotnueckue dakropel. Buapl OMOTHYECKMX B3aMMOACWUCTBUI: KOHKYpPEHIHS, XWIIHMYECTBO, CUMOMO3 u ero ¢opmsl. [lapasurusm,
KOOIepalus, MyTyaJlu3M, KOMMEHCAIu3M (KBapTUPaHTCTBO, HaxJeOHn4ecTBO). HeTpopuueckue B3aumoaeicTBus (Tonuueckue, (Gopudeckue,
¢dabpuueckue). 3HaueHHEe OMOTHYECKHUX B3aUMOJICHCTBHU JUIS CYIIECTBOBAHWS OPTaHM3MOB B cpene obuTaHws. [IpHHINI KOHKYPEHTHOTO
UCKJIIOYCHMSI
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DKOJIOTHYECKUE XapaKTEPUCTHKHU MOMyJsaun. [lomymsaius kak Onosorudeckas cucrema. Poiib HEOHOPOAHOCTH Cpefibl, PU3NUECKHX O0aphepoB
U OCOOCHHOCTEH Owoyiormu BHIOB B (DOPMHUPOBAHUHM MPOCTPAHCTBEHHOW CTPYKTYpHl MOMyJsiuii. OCHOBHBIC ITOKA3aTENU TOIMYJISIIIHH:
YHCIIEHHOCTb, INIOTHOCTh, BO3PACTHAS M TOJIOBAsi CTPYKTYpPa, pPOKIAEMOCTh, MPUPOCT, TEMI pOCTA, CMEPTHOCTh, MUTPAIIUA.

DKoJioruueckasi CTpykrypa nomyssiiuu. OleHKa YMCIEHHOCTH MOMyJISuu. JJuHaMuKa Nomyssiiuy U e€ peryisuusa. buotndeckuil moTeHIman
nonyysuuu. MozienipoBaHue JUHAMHUKU NonyJaiuu. KpuBble pocta YMCIEHHOCTH nonyiasiuun. KpuBbie BEDKMBaHUS. Perynsius Y4MCciIeHHOCTH
TOITYJISIIIAIA: POJTb (PAaKTOPOB, 3aBUCAIINX U HE 3aBUCSIINX OT IUIOTHOCTU. DKOJIOTHYECKHUE CTpaTeruu BUIOB (r- 1 K-cTparerun).

[Tonsitne 00 sKoJoTMUEcKOl HuIIe Buaa. MecrooOutaHnue. MHOroMepHas Mojenb 3koyiormdeckor Humm Jx.M. XatumHcona. Pa3zmepsr
AKOJIOTM4eCKOW HUIIH. [loTeHManbHas U peaTu30BaHHas HUILIN.

Bun kak cucrema nomyssiuuii. Apeanbl BUIOB. Buabl U MX JKM3HEHHBIE CTpAaTErMu. 3aKOHOMEPHOCTHU MOBEACHUS M MUTPAlMid >KUBOTHBIX.
buonornueckue MHBa3MM 9Y)KEPOIHBIX BUIOB
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CooOrmiecTBa opranu3mMoB. buoiieHo3 u ero crpykrypa. CBsi3u Mexay opraHu3MaMu B OUOIIEHO3€e. DKOCHCcTeMa KaK OTKpbITas cuctema (A.J[x.
Tencnu). @yHKIMOHANBHBIE OJIOKH OPTaHU3MOB B 3KOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue yposuu. Tpoduueckue
ey U ceTu. AGroTHueckue 010ku 3kocucTeM. [104BBI M Wbl B 3KocucTeMaxX. KpyroBopoT BeIecTB M MOTOK SHEPTUH B IKOCHCTEME.
OcHoBHbIE TIOKa3aTeNIN FKOcUcTeMbl. buoMacca 1 npoayKuus. DKOJI0rHu4ecKre MUpaMHIbl YUces, OMOMAacChl U JHEPTHH.

HanpaBnenHnble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYyKIlecCHU. llepBUYHBIE W BTOPUYHBIE CYKIIECCHM M WX MPUYUHBI. AHTPOIIOTESHHBIE
BO3/eHCTBUS Ha cykueccur. KirmakcHoe coobiiectBo. bruopasHooOpasue u moiHoTa KpyroBopoTa BellecTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[Ipuponnbie s3KOCUCTEMBI. AHTPOIOI€HHBIE 3KOCUCTEMBL. Arpo3kocucTemMa. ArporieHo3. Pa3nuuus mMexay aHTpONOreHHBIMU U MPUPOTHBIMU
3KOCHCTEMAMH.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢iopa u ¢dayna. CHHaHTponM3auUus TOPOJACKOW (hayHBI
buonornueckoe u X034iCTBEHHOE 3HAYCHHUE arpO’IKOCHUCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOICHCTBUMA
OpPraHU3MOB B KOCHUCTEMAX.

[lepeHoc SHepruM M BEIIECTB MEXAY CMEKHBIMHU SKOCHCTEMAMH. Y CTOWYMBOCTH OPraHW3MOB, NOMYJSIUUA M 3KOCHUCTEM B YCIOBMSX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3AEHCTBUI




buocdepa — oOmiennanerapHas o6onouka 3emiM, Ie CYHIECTBYeT WM CYyIIECTBOBala >kM3Hb. YueHue B.M. Bepnaackoro o Guocdepe.
Ob6nactu ouocdeps! u e€ coctas. JKuBoe BelecTBO OMocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ounocdepsl. OcoOeHHOCTH OHOChepbl Kak TII00albHOW 3KOCUCTEMBI. J(MHaAMHuYecKkoe paBHOBECHE B
7.5 ouocdepe. KpyroBopoTsl BelecTB U OMOT€OXUMHUYECKHE IUKIIBI (YTJIepo/aa, a30Ta). PUTMUYHOCTH sIBJICHUH B OMocdepe.

3onanbHOCTH Onochepsl. [TonsTue o 6nome. OCHOBHBIE OMOMBI CYILIH: TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIUPOKOINCTBEHHbIE Jieca, CTEH,
CaBaHHBI, ITyCTHIHU, TPOITUYECKHUE JIeCa, BEICOKOTOphs. Kitmmar, pacTUTENbHBIN 1 )KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa U (yHKIHS KHUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAaNa U OMOChEpHBIX PyHKIUI

DKOJIOTHYEeCKHe KPU3UChl M MX NpuuMHBL. Bo3gelicTBue uenoBeka Ha Ouocdepy. 3arpssHeHHe BoO3AyIIHOW cpenabsl. OxpaHa Bo3ayXxa.
3arpsizHeHue BoHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pa3pyiienne nousbl. OxpaHa NOYBEHHBIX pecypcoB. MI3MeHenune knumara.
AHTpONOreHHoe BO3A€UCTBUE HA PACTUTEIbHbIN U KUBOTHBIN MUp. OXpaHa paCTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE IPUHLUIIBI OXPaHbI
npupoxasl. Kpacusie kauru. Oco6o oxpansemsbie npupoansie Teppuropuu (OOIIT). Borannueckue caapl ¥ 300J0THUECKUE TTAPKH.

OCHOBHBIE TNPHUHLMIBI YCTOWYMBOTO pa3BUTHS YEJIOBEYECTBA W MpHPOJbl. PannoHanbHOE NPUPOAOINOIL30BAHUE U COXpaHEHUE
OMOJIOTMYECKOT0 pa3HOOOpa3us 3eMin
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YUYEBHO-METOJANYECKOE OBECIHEYHEHUE OBPA30BATEJIBHOI'O NTPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYEHUKA

buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6rios A.M. u npyrue /Ilog pex. [laceunnka B.B., AkiimonepHoe obmiectBo «M31aTenscTBO
«IIpocBemienue»

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6orios A.M. u npyrue/Ilon pen. [Taceununka B.B., Axkiinoneproe obmectBo «M3maTenscTBo
«ITpocselienune

METOIUYECKHUE MATEPUAJIBI IS YUUTEJIA
O6mas 6uonorus. ba3zoseiii ypoBens. 10-11 kimacc. Meroauueckoe mocodue/Ilaceunuk B.B., IlIseros I'.I"., U3narensctBo «IIpocBenienney.
buonorus. Yriny6nennsiii ypoersb. 10-11 kmacc. Metoanueckoe nocodue/ITapmyruna JILA., OBunanaukoB A.B., M3gatenbctBo «IIpocBemnieHue».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET

. «Enmunas xomnekuus [udposeix O6pazosarensHbix Pecypcoy (http://schoolcollection.edu.ru/).
. https://resh.edu.ru/subject/5/

. http://ebio.ru/ - DnexTpoHHbIH yueOHUK «bHOTOTHSY.

. http://bio-ximik.narod.ru/bio/bio.htm - cTpoenue kimerok

. http://biokhimija.ru/lekcii-po-biohimii.html - Gnoxumust

. http://evolution2.narod.ru/index.htm - 3Bosronus

. http://nrc.edu.ru/est/r4/ - Guonornueckas KapTuHa MUpa

. http://planete-zemlya.ru/ - [Tnanera 3emuis 9. http://ecologysite.narod.ru/index.html - sxomorus
0. http://bio-nica.narod.ru/index.html - Guonuka
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https://resh.edu.ru/subject/5/
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