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PabGouass mporpamma 1o kypcy «Pemienne mpoOJIeMHBIX W HECTAaHAAPTHBIX 3a7ad IO BOIMPOCAM MHOT000pa3us
opranudeckoro Mupa. JlabopaTopHslii mpakTUKyM ¢ oOopynoBaHueMm «Todyku pocta» Mo aHaromMuu 4yenoseka st 10 -11
KJIaccoB» (mpeaMeTHas o0sacth «ECTeCcTBEHHO-HAy4YHBIC TPEIMETH») (/1ajiee COOTBETCTBEHHO — TMPOTrpaMma) BKIIFOYAET
NOSICHUTENbHYIO 3aIUCKY, COJEp)KaHhe OOydeHMs], TUIAaHUPYEeMble pe3yJbTaThl OCBOCHHUS MPOrpaMMbl 1Mo Kypcy «Pemienue
npoOJIeMHBIX M HECTAHJAPTHBIX 3aJlad MO BOIPOCAM MHOIrooOpas3usi opraHudeckoro mupa. JlabopaTOpHBIM NMPaKTUKYyM C
obopynoBanueM «Touku pocta» 1Mo anatoMuu yenoBeka st 10 -11 kmaccoBy.

[losicHuTenpHast 3amuicka OTpakaeT oOIMe IeNd U 3a7a4d HM3YyYEeHHs] Kypca, XapaKTepUCTHUKY ICHXOJIOTHYECKUX
MPEANOCHUIOK K €€ N3YYEHHUIO0 00YUaIOIMMHUCS, MECTO B CTPYKTYpe Y4eOHOrO IJIaHa, a TAK)Ke MOAX0bI K 0TOOPY COAepKaHus, K
OTIPEICJICHUIO TTIAHUPYEMBIX PE3YJbTATOB U K CTPYKTYpPE TEMATUUECKOTO TIJIaHUPOBAHUS.

Conepsxkanre oOy4eHHsS] pacKpbIBA€T COJEpKATEIbHbIC JUHUHM, KOTOPBIC MpEaiaratoTcs Uisl 00sS3aTebHOTO U3YYEHHS B
Ka)XJIOM KJIacce Ha YPOBHE CpEeIHETo 00111ero o0pa3oBaHus.

[Inanupyemsble pe3yabTaThl OCBOCHUS MPOrPpaMMBbl IO Kypcy «Perienne npoOieMHbIX U HeCTaHIapTHHIX 3a/1a4 10 BOIIPOCaM
MHOT000pa3us oprannueckoro mupa. JIabopatopHslii MpakTUKyM ¢ 000pyaoBaHueM « ToUku pocTay o aHATOMUU YeJIOBeKa IS
10 -11 xaccoB» BKIIOYAIOT TUYHOCTHBIE, METAIIPEIMETHBIEC PE3YIbTATHI 32 BECh MEPUO]T OOyUEHUS Ha YPOBHE CPEIHETO 00IIEro
oOpa3oBaHusl, a TAKXKE MPEAMETHBIC JOCTHXKEHUS 00YUaIOIIErocs 3a Kaxablid ro/l 00y4eHusl.

HOACHUTEJIBHASA 3AITMCKA

[Iporpamma o kypcy «Pemienne mpoOiaeMHBIX M HECTaHAAPTHBIX 3a]1a4 M0 BOIIPOCAM MHOT000pa3usi OpraHUuIeCKOTO MUpa.
JlaGopaTopHbIil MpakTUKYM ¢ 00opyaoBaHueM « Touku pocTa» mo anatoMuu yesioBeka st 10 -11 kimaccoB» Ha ypoBHE CpEeIHETO
obmero o6pa3zoBaHus pazpadoTaHa Ha ocHoBe demepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O06 ob6pa3zoBanuu B Poccuiickoit
®enepanuny, DI'OC COO, Konneniuu npenojaBanus Kypca U OCHOBHBIX MOJOXKEHMH (penepanbHON paboyeil mporpaMMbl
BOCIIMTaHUS.

Kypc «Pemienne npodieMHbIX U HECTaHIAPTHBIX 3a]1a4 M0 BOIIPOCAaM MHOT000pa3us oprannyeckoro mupa. JlabopatopHslii
MPaKTUKYM C 00opynoBanreM «Touku poctay mo aHaTomun 4enoBeka /st 10 -11 kimaccoB» ABISETCS OAHUM W3 KOMIIOHEHTOB
npenMeTHoil oOnactu «EctecTtBeHHO-HayuHble mpenMers»y. CormacHo mnonoxenusM PI'OC COO mpodunpHbie yueOHBIE



MpeIMEThI, H3y4yaeMble Ha YIITyOJIEHHOM YPOBHE, SBISIOTCS CIOCOO0OM AuddepeHrann o0yuyeHus Ha ypoBHE CpEIHEro 00IIero
oOpa3oBaHMsi W TIpU3BaHbl O00ECIEUUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CpPEAHUM OOIIUM, CPEIHUM
Mpo)eCCHOHATIEHBIM M BBICIITUM OO0pa3oBaHWeM. B To ke BpeMs KaXAbld M3 3THX YyYEOHBIX NPEIMETOB JOKEH OBITH
OpUEHTHPOBAaH Ha MPUOPUTETHOE pellIeHue O00pa30BaTENbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX 3a]a4, CBA3AHHBIX C
npodopueHTanueit 00yJyaroumxcss 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JIaCTH HAYyYHOTO 3HAHMSI, CBS3aHHOTO C
OuoJioruei, MeTMIUHON, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma kypca «Pemienue npo0JIeMHBIX M HECTaHJIAPTHBIX 3ajJlad MO BOMPOCAM MHOT000pa3usi OpraHUYEeCKOTO MHpA.
JlabopaTopHbIii IpakTUKyM ¢ 00opyaoBaHueM « Touku pocTay 1o anatomuu yenoBeka Jijist 10 -11 kimaccoBy ma€t npeacTaBieHue
0 IIEJIM M 33Jla4axX U3y4eHHs Kypca, onpeiesseT 00s13aTenbHoe (MHBAPUAHTHOE) MPEMETHOE COJIepKaHHUE, €r0 CTPYKTYpUPOBAHUE
0 pa3/JienaM U TeMaMm, paclpeaesieHre o KilaccaM, pEKOMEHIyeT OCJIEI0BAaTENbHOCTh U3YUEHHS y4eOHOI0 MaTepraa ¢ y4éTom
MEXIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSA3EH, JIOTMKKM y4eOHOTO IpoIllecca, BO3PACTHBIX OCOOCHHOCTEW oOywaromuxcs. B
porpaMme peajau30BaH MPUHLHUII MPEEMCTBEHHOCTH C M3Y4YEHHUEM OHOJIOTMM Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHuS,
Oyiarogapst 4emy MpoCcMaTpPUBAETCSl HAIIPABJICHHOCTh HA MOCEAYIOIEe Pa3BUTHE OMOJIOrMYECKUX 3HAHUN, OPUEHTUPOBAHHBIX HA
(GhopMHUpPOBaHNE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, JKOJOTUYECKOTO MBIIUICHUS, MPEACTaBICHUN O 3J0pOBOM 00pase
KU3HU, HA BOCTIUTaHUE OCPEKHOT0 OTHOIICHUS K OKpY Karollle MpupoaHoi cpeje. B mporpamme Kypca nokasaHbl BO3MOKHOCTH
peanu3zainuu TpedoBanuit @I'OC COO k miiaHUpyeMbIM TUYHOCTHBIM, METAPEIMETHBIM U MPEAMETHBIM PE3YJIbTaTaM 00yUYeHUs
U B (HOpPMHPOBAHUM OCHOBHBIX BHUJOB YYCOHOIO3HABATEIBHOU IEATEIHHOCTH OOYYAIOUIUXCS MO OCBOCHHUIO COJEpKAHUS
OMo0rMYecKoro o0Opa3oBaHus Ha ypOBHE CPEAHEro 0011ero oopa3oBaHusl.

Kypc «Pemenne npoOaeMHBIX M HECTaHIaPTHBIX 3a]1a4 110 BOIIPOCAM MHOT000pa3usi opranndeckoro mupa. JlabopaTtopHslii
MPaKTUKYM ¢ oOopymoBanueM «Todku pocta» mo aHaTomuu uenmoBeka nisi 10 -11 kimaccoB» Ha ypoBHE CPEIHETO OOIIEro
oOpa3oBaHus 3aBeplIaeT OMOJIOrMYEecKoe O00pa3oBaHUE B IIKOJIE M OPUEHTHPOBAH HA pPACIIUPEHUE M YIIIyOJIeHHE 3HAHUUN
o0yyJarommxcsi 0 KUBOM MPUPOJE, OCHOBAX MOJICKYJAPHOW M KJIETOYHOW OMOJIOrMH, SMOPHUOJIOTUU U OUOJOTUM Pa3BUTHS,
TCHETHKH, CEICKIINN, OMOTEXHOJIOTHH, SBOIOIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenne kypca «PemieHrue mpoOJEeMHBIX M HECTAaHJIAPTHBIX 3a7ad MO BOMPOCAM MHOT000pa3vs OpPraHUYECKOro Mupa.
JlabopaTopHBIil TpakTUKYM ¢ 00opynoBanueM « Todku pocTtay 1mo anatoMuu 4yenoBeka s 10 -11 kmaccoBy OpueHTUPOBAHO HA
MOJIFOTOBKY OOYYaIoIIUXCsl K MOCIEAYIOIEMY MOIYYSHHI0 OMOJOTrHYeCKOro 00pa3oBaHusl B By3axX M OpPTaHU3ALUAX CPEIHEro



npodeccuoHabHOTO 00pa3oBaHus. OCHOBY €T0 COAEPKAHUS COCTABIISET CHCTEMa OMOJIOTMYECKUX 3HAHWU, MOJYYCHHBIX MPHU
M3yYCHUH OOYYalOIIMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3JesioB OHOJOTMHM Ha YpOBHE OCHOBHOTO 0OIIEro
oOpazoBanusi, B 10—11 kiaccax 3TH 3HaHHS MOJYYalOT pa3BUTHE. Tak, PaCIIUPEHbI U YIIIyOJIeHbl OMOJOTHYECKHE 3HAHMS O
pacTeHusIX, )KUBOTHBIX, Ipubax, OaKTepusX, OpraHu3Me YeIoBeKa, OOLIINX 3aKOHOMEPHOCTSX KHU3HH, JONOTHUTEIHHO BKIIOUEHBI
OuosloTHYecKue CBEJEHHsS MPUKIAJIHOTO M IMOMCKOBOTO XapakTepa, KOTOpblE MOXKHO HCIOJIb30BATh KaK OPUEHTHPHI IS
MOCIeAYIOEro Beidopa nmpodeccun. Bo3morkHa Taxke MWHTErparysi OMOJOTHYECKUX 3HAHUN ¢ COOTBETCTBYIOIIMMHU 3HAHUSIMH,
MOJIyYEHHBIMH 00YYaIOIIUMHUCS NTPU U3YUEHUH (PU3UKHU, XUMUH, Teorpapuu U MaTEMaTHKH.

CTpyKTypa nporpaMMsbl OTpakaeT CUCTEMHO-YPOBHEBBII U 3BOIOIIMOHHBIN OIXObI K U3y4eHHI0 OMooruu. CoriacHo um,
U3Yy4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS KUBBIX CHCTEM PA3HOTO YPOBHSA OPraHM3alMH, HBOJIFOLUU
OpraHUYeCcKOro MHpa Ha 3emiie, COXpaHEeHHsI OMOJIOTHYECKOro pa3HooOpa3us miaHeThl. Tak, B 10 kiacce M3y4aroTcsi OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOM OHMOJOruM, 3MOPHOJOTHMM M OWOJIOTMH Pa3BUTHSA, N€HETHKH M CEJIEKIHMHU, OMOTEXHOJOTHMH U
CUHTETUYECKON OMOJIOTUH, AKTyJIU3UPYIOTCS 3HAHUS 00yUaroIuXcs o O0TaHUKE, 300JI0TUH, aHATOMUH, (PU3NOJIOTHH YEJIOBEKA.
B 11 knacce u3y4aroTcs 3BOJIIOIIMOHHOE YYE€HHE, OCHOBBI SKOJIOTHHU U YUeHHue o buocdepe.

Kypc «Pemienne npobieMHbIX U HECTAHIAPTHBIX 3a]1a4 M0 BOIIPOCAM MHOT000pa3us oprannyeckoro mupa. JlabopatopHslii
MpaKkTUKyM ¢ obopynoBanueMm «Touku pocrtay mo anatomuu denoBeka /st 10 -11 kjmaccoB» mpu3BaH 00eCreuuTh OCBOCHUE
oOy4JaronMMucs OMOJIOrMYeCKUX TEOPUH U 3aKOHOB, WEH, TPUHIIUIIOB U MIPABUJI, JIEKAILUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpPA, 3HAHUA O CTPOEHUH, MHOTOOOpa3uu M OCOOEHHOCTSIX KJIETKHM, OpraHu3Ma, MOIMyJsuu, OMOLIEHO3a,
HKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCJIEIOBAaHUSX B OMOJOTMM, MPUKIATHBIX aCleKTax
Ovonornyeckux 3HaHui. JIisi pa3BUTHS M MOJAEpKaHUS HMHTEpeca OO0ydaroIMXcs K OWOJIOTMM HapsAly CO 3HAYUTEIbHBIM
00BEMOM TEOPETUUECKOTO0 MaTepHajia B COJEPKAaHUU MPOTPAMMBbI MPETYCMOTPEHO 3HAKOMCTBO C HCTOPUEH CTAaHOBJICHUS U
pa3BUTUSL TOM WJIM WMHOM 0ONacTh OMOJOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOekKHBIX YUYEHBIX B pEIIEHHE Ba)KHEHIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

[lenp u3yyeHUs: Kypca — OBIAJCHHE OOYYarOIMIMMHCS 3HAHUSAMH O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHU3allMH >KHUBBIX
CUCTEM Pa3HOIro paHra u NpuoOpeTeHNEe YMEHUN UCTIOIB30BATh ATH 3HAHUS B (DOPMUPOBAHUH MHTEPECA K ONpeeIEHHON 00JIacTh
Npo(EeCCUOHANIBHON JIESITEIbBHOCTH, CBSI3AHHOW C OWOJOrMed, WiM K BBIOOpY Y4YeOHOro 3aBelNeHUs Uil TPOJOJIKEHUs
OMOIOTHYeCcKOro o0pa3oBaHMUsl.



JlocTrxeHne eI U3ydeHHs Kypca 00eCieunBaeTCsl PelieHUEM CIeAYIONUX 3a/1ay:

OCBOCHHE 00YUaAIOIUMHUCS CHCTEMbI OMOJIOTUUECKIX 3HAHHI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIIEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U MPAaBHIIAX, COCTABIISIIOUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O CTPOSHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHM3M,
MOMYJISAIINAS, BHUA, OWOTEOIeH03, Omocdepa); O BBIIAOIIMXCA OTKPHITHSIX M COBPEMEHHBIX HCCIICIOBAHUSAX B OHMOJIOTHH;
O3HAKOMJICHHE O0YYaOIIMXCA C METOJaMU TO3HAHUS KMBOUM MPHUPOJIBI: UCCIEAOBATEILCKUMU METOJIaMU OMOJIOTUYECKUX HAYK
(MOJIEKYISIPHOW W KIJIETOYHOW OHWOJIOTHH, dMOPHOJIOTHU M OWOJOTHUU PA3BUTHS, TCHETHUKUA W CEJICKIIMH, OWOTEXHOJOTHU M
CUHTETUYECKON OWOJOTUHU, MaJCOHTOJIOTHH, SKOJOTHH); METOJAMH CaMOCTOSITEILHOTO TPOBENCHUS OHOJIOTHYECKUX

HCCIIeIOBAaHUM B 1aOOpaTOpUu U B IIpupojie (HaOI0IeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE); OBJIAJCHUE
OOyJarONMMHUCS YMEHHUSAMHU: CaMOCTOSITEIbHO HaXOJWTh, aHAIM3UPOBATh M HMCIOJB30BaTh OMOJOTHYECKYIO HH(POPMAIIHIO;
M0JIb30BATHCSI OMOIOTHYECKON TEPMUHOJIOTHEN U CHMBOJIMKOW; YCTaHABIIUBATH CBSA3b MEXK/Iy PA3BUTHEM OMOJIOTUU U COIIMAIBHO-
AKOHOMHUYECKUMH M HKOJIOTHICCKUMU MPOOIEMaMH Y€JIOBEUECTBA; OICHUBATH MTOCIICICTBHSI CBOEH JIEATETLHOCTH 110 OTHOIIICHUIO
K OKPY’KaIoIIeH MPUPOIHOM cpesie, COOCTBEHHOMY 3JI0POBBIO M 37J0POBBI0 OKPY>KAIOIIMX JIFOACH; 000CHOBBIBATH U COOJIOAThH
MepbI TpoprIakTHKY HHPEKITMOHHBIX 3a00JIeBaHUH, ITpaBUJIa MOBEICHUS B PUPOJIe U 0OecTieueHns 0€30MacCHOCTH COOCTBEHHOM
KHUZHENICATCITLHOCTH B YPE3BBIUYAHHBIX CHUTYAIMSAX MPUPOIHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepHu30BaTh COBPEMCHHBIE
Hay4HbIE OTKPBITHS B 00JIACTH OMOJIOTUU; PA3BUTHE Y OOYYArONIUXCS MHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B
MPOIIECCEe 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITHSMU W COBPEMEHHBIMU HCCIICIOBAHUSIMH B OWOJIOTHH, PEIIAEMBIMH CHO
mpoOjeMaMu, METOJOJIOTHEH OMOJOTHUYECKOTO WCCIICIOBAHUS, MPOBEICHUS ADKCIICPUMEHTATBHBIX HCCIICOBAHUMN, PEIICHUS
OMOJIOTUYECKUX 3a7]a4, MOJICTUPOBAHMS OMOJIOTHUECKHX OOBEKTOB M IMPOIIECCOB; BOCIUTAHUE Yy OOYYAIONMIUXCS IIEHHOCTHOTO
OTHOIIEHUS K JKUBOU IMPUPOJIC B IIEJIOM U K OTACIIBHBIM €€ 00beKTaM U SIBJICHUAM; (OPMUPOBAHUE SKOJIOTHUECKON, TEHETHICCKOMN
IPaMOTHOCTH, OOIIEW KyJbTypbl TOBEAEHUS B TPUPOJC;, HHTETpAIlUM ECTECTBEHHO-HAYYHBIX 3HAHUW; MNpUOOpeTeHne
OOyYarOIIMMHUCSI KOMIIETEHTHOCTU B palMOHAIBHOM TPUPOJIOIOIB30BAaHUN (COOIOICHNE TIPABWII TIOBEACHHUS B
MPUPOJE, OXpPaHbl BUIOB, IKOCUCTEM, OMOC(hEphl), COXpaHEHUH COOCTBEHHOI'O 3J0POBbSI U 3J0POBBSl OKPYKAIOUIUX JIOACH
(cobmronenust Mep mpoduakTuky 3a001eBaHui, odecreueHrne 0€30MaCHOCTH KU3HEIEATETLHOCTH B YPE3BBIUAMHBIX CUTYAIIUIX
MIPUPOTHOTO ¥ TEXHOTCHHOTO XapakTepa) Ha  OCHOBE UCIIOJIb30BAHUST OMOJIOTHYECKHUX 3HAHUK | yMEHUI B
MOBCEHEBHOM JKU3HU; CO3JaHUE YCJIOBUHN JJI1 OCO3HAHHOTO BbIOOpa OOydYarOMIMMHCS MHAMBUAYaJIbHON 0O0pa3oBaTeIbHOM



TPaeKTOpHH, CIIOCOOCTBYIOIICH MOCIEAYomEeMy  MPO(QEeCcCCHOHATBbHOMY  CAMOOIIPENEICHUI0, B  COOTBETCTBUU  C
VHIMBUIYIbHBIMI HHTEPECAMH U TTOTPEOHOCTSIMH PErroHa.

OO6mu1ee yuciao YacoB, peKOMEHJOBAHHBIX I u3ydeHus: Kypca — 204 yaca: B 10 kiacce — 102 vaca (3 gaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B HefIeINiO).

OT060p opraHu3aMoOHHBIX (OPM, METOJIOB U CPEACTB OOYUCHUS OCYIIECTBIIICTCS C YUYETOM CIIEIU(DHUKN ero CoIep KaHus 1
HAIPABJICHHOCTH Ha MPOJOJKCHHE OMOJOTHYECKOro 00pa3oBaHUs B OpraHU3aIUAX CPEIHEr0 MPOodeCCHOHATBLHOTO U BBICIICTO
o0Opa3oBaHus.

OO0s13aTCIIBHBIM YCJIOBHEM TIPU OOYYCHHH SIBJIICTCS MPOBEICHUE Ja00pAaTOPHBIX M MpaKTHYeCKuX padot. Taxke ydactue
00y4JaroIIuXCcsl B BHITOJTHCHUH ITPOCKTHBIX U YU4eOHO-HCCIICI0BATEIBCKUX padO0T, TEMAaTHKa KOTOPBIX ONPEACIIICTCS YIUTEIIEM Ha
OCHOBE UMCIOIINXCS MaTepUATbHO-TEXHUICCKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHUH.

COJIEP) KAHUE OBYUEHUS!

10 KJIACC. Tema 1. buosiorust kKak Hayka

CoBpemeHHas Onosiorus — KomIiekcHas Hayka. Kpatkast uctopust pa3Butust 6nosoruu. buonornueckue Hayku v U3yyaemble
MU 1ipoOsemMbl. DyHaaMeHTalIbHbIE, TPUKJIAJAHbIE U TOMCKOBbIE HAYYHBIE UCCIEAOBaHUS B OMOJIOTHH.

3HaueHne Ouosioruu B (hOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAay4yHOW KapTuHbl mupa. IIpodeccuu, cBs3aHHBIE C
Ouonorueil. 3HaueHre OMOJIOTUH B IPAKTHUECKOM EATEIbHOCTH YEeJIOBEKa: MEAUIINHE, CETLCKOM XO03SHCTBE, TPOMBIIIEHHOCTH,
OXpaHe NMPUPOJBI.

JeMoHcTpanuu

[ToptpeTtsi: Apuctortens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. JlapsuH,
V. T'apgeu, I'. Mennens, B.U. Bepnanckuit, N.I1. [TaBnos, .M. Meunukos,
H.N. BaBunos, H.B. Tumodees-Pecobckuii, /[x. Yorcon, ®@. Kpuk, JI.K. bemnses.

! Coneprxanue poOrpaMMel, BHIIEICHHOE KyPCUBOM, HE BXOIUT B TIPOBEPKY TOCYIAPCTBEHHOU UTOroBoii arrecranuu ([MA).



Tabmuis! u cxeMbl: «CBsI3b OMOJIOTUH C IPYTUMH HayKaMuy, «Cuctema OMOIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbI U X U3yYeHHUE

JXuBble cucTeMbl Kak NpeaMeT u3ydeHus Ouosnoruu. CBOMCTBa JKHMBBIX CHCTEM: €IUHCTBO XUMHUYECKOTO COCTaBa,
JUCKPETHOCTh M LEJIOCTHOCTh, CJIOXHOCTh W  YHOPAJIOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEACHHE, Pa3Ipa>kKUMOCTh, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHH OpraHu3aly KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIIETOUYHBIN, TKAHEBBIN, OPraHU3MEHHBIH, MOITYJISIIUOHHO-BUI0BOM,
AKOCUCTEMHBIN (OmoreoneHoTHYECKU), Onocepubiil. Ilponeccel, mpoucxoasimuye B KUBBIX cUcTeMax. OCHOBHbIE MPU3HAKU
*uBoro. Ku3Hp kak ¢opma cyuiectBoBanus Marepun. Hayku, u3ydaromiyie »KuBble CHCTEMBI Ha Pa3HBIX YPOBHSAX OPraHU3ALUH.

N3ydenue kuBbIX cucteM. Metoabl Ouonornueckoil Hayku. HaOmioneHue, nsmepeHue, 3KCIEpUMEHT, CUCTEMaTH3aIus,
MeraaHanu3. [loHsaTne o 3aBHCHMMOW M He3aBUCHMOM nepemeHHoOW. [ImaHupoBanue skcriepumenTa. IlocTraHoBka u mpoBepka
runore3. HyneBas rumnore3a. Ilonatue BbIOOpKM W €€ IOCTOBEpHOCTh. PazOpoc B Ouojornyeckux JaHHbBIX. OLeHka
JOCTOBEPHOCTH IOJIyYEHHBIX pe3yabTaTOB. [ [pUUMHBI HCKaXEHUS pe3yIbTaTOB dKCIIEpUMEHTA. [ [OHITHE CTaTUCTUYECKOTO TECTA.

JleMoHCTpaIMn

Tabnuibl 1 cxembl: «OCHOBHBIE MPU3HAKHU KU3HNY, «bHONIOrHYecKrne CUCTEMBD, «CBOMCTBA JKMBOW MaTepun», « Y pOBHU
OpraHu3aluU KUBON MpUpoabl», «CTpoeHHUE KMUBOTHOM KIETKW», «TKaHW XKUBOTHBIX», «CHUCTEMBbI OPraHOB YEJIOBEYECKOTO
opranuzMay, «buoreoiieHo3», «buochepa», «MeToabl U3yUEHHUs! )KUBOU TPUPOJIBIY.

O6opynoBanue: 1abopaTopHOe 000pyAOBaHUE JJIsl TPOBEICHUS HAOIIOACHUHN, U3BMEPEHUH, IKCTIEPUMEHTOB.
[IpakTryeckas padboTa

«Hcnoap3oBaHue PAa3INYIHBIX MCTOJAOB IIPU U3YYCHUUN JKUBBIX CUCTCM».

Tema 3. buoJsiorust KJIeTKku

Krnerka — cTpykTypHO-GyHKIIMOHATBHAS eauHUIA KUBOTO. VicTopust oTkpbiTust kietku. Pa6oter P. 'yka, A. JleBernryxka.
Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxo). OcHOBHbIE NOJI0KEHHS] COBPEMEHHON KJIETOUHOM TEOPHHU.



MeTo1p1 MOJIEKYJISIPHOM M KIETOYHON OMOJIOTHH: MUKPOCKOMHS, XpoMaTorpadusi, 31eKTpodope3, METOI MEYEHBIX aTOMOB,
muddepennranbHoe LHEHTpUDYTrUpoOBaHUEe, KYJIbTUBUPOBAHUE KIETOK. M3yuenue QuKkcupo8anHvlx Kiemok. IEKTPOHHAS
MUKpockonus. Kongpokanvras mukpockonus. BumanvHoe (npudicusnennoe) uzyueHue Kiemox.

JlemoHCcTpanuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. llIBann, M. llIneiinen, P. Bupxos, K.M. bap.
Tabnuibl 1 cxembl: «CBETOBOM MUKPOCKOI, « DNEKTPOHHBIM MUKPOCKOID, «ICTOpUs pa3BUTHSI METOJJOB MUKPOCKOTTUI.
OO6opy/ioBaHKE: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAIIbHBIX KJIETOK.

[IpakTrnueckast pabora

«3yyeHrne METOJI0B KIIETOUHON Ouosioruu (xpomarorpadus, anexrpodopes, auddepeHuansioe neHTpudyrupoBasue,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- ¥ yJIbTPaMUKpPOIJIEMEHTHI. Bona u €€ posp Kak pacTBOPUTENS, PEArcHTa,
ydacTue B CTPYKTYPUPOBAaHUHU KIIETKH, TEIUIOperyisiunu. MuHepajabHble BellecTBa KJIETKHM, UX Ouojorumyeckas poJib. Ponb
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BelllecTBa KIETKU. buonorndeckue mnomumepsl. benku. AMHHOKHUCIOTHBIM cocTaB OelkoB. CTPYKTYpbl
O0enkoBoil Mosiekynbl. [lepBuuHast cTpykTypa Oenka, mentuiHas CBA3b. BTopuuHas, TpeTUyHasi, YETBEPTUUHAS CTPYKTYpPHI.
Henartypanus. Croiicta 0enkoB. Knaccudukaius 6enkoB. buonornueckue ¢pyHkuuu 6enkos. Ilpuonul.

VYrneBoasl. MoHOcaxapuabl, IucaxapHibl, OJMrocaxapuipl W mnojucaxapuipl. OOUIMI IJIaH CTpPOEHUs U (PUIUKO-
XUMHUYECKHE CBOMCTBA yrieBo10B. buonornyeckue GyHKIMHN YIIIEBOAOB.

Jluuaet. T'uapodunsHo-THIpOdOOHBIE cBOMicTBa. Knaccubukamus nunumoB. Tpurmunepuabl, Gocoaunuasl, BOCKH,
crepousibl. buonorundeckue GyHkuu aunugoB. OOIIME CBOWCTBA OMOJIOTMYECKHMX MEMOpaH — TEKy4ecCTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TIOJITYTTPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK u PHK. Ctpoenue HyknenHoBbix kucinoT. Hykineorunabl. [IpuHIUN KOMILIEMEHTAPHOCTH.
[TpaBwino Yapradda. Crpykrypa JJHK — nBoiinas cnvpanb. Mecronaxoxaenue u ouonorudeckue Gpyuknuu JIHK. Buast PHK.
Oynkuuu PHK B knerke.



Crpoenue monekynbl AT®. Makposprudeckue cBsizu B Mojiekyiie AT®. buonornyeckue ¢pynkiuu AT®. BoccraHoBeHHBIE
NEePEeHOCUUKH, UX GYHKUUU B KiIeTke. /pyeue Hyxneozuompugocghamor (HT®D). CexenupoBanue JHK. Memoow: eenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykrypHas OHOJOrUsi: OMOXMMHUYECKHE U OMO(U3MUECKHE HCCIECTOBAHMS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
ouomonekyn. Moodenuposanue cmpykmypsl U OyHKYu OUOMONEKYN U UX KoMNnaeKkcos. Komnvromepuwviti Ou3atii u opeaHuieckuil
cunmes OUOMONEKYI U UX HENPUPOOHBIX AHATI0208.

JeMoHcTpanuu

[Toptpertsi: JI. [Tonmunr, [Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Caurep, C. [Ipy3unep.

Junarpammel: «PacripeniesieHne XUMUYECKUX 3JIEMEHTOB B HEXKMBOW NIpUpoe», «Pacnpenenenne XMuMUIEeCKUX 3JIEMEHTOB B
KHABOU IIPUPOIE».

Tabnuuel u cxemsl: «llepuonnueckas TadauIla XUMHUYECKUX AJIEMEHTOB», «CTpoeHre MOJIEKYJbl BOJb», «BemiecTtBa B
COCTaBe OpraHu3MoBy», «CTpoeHHe MOJEKYJbI Oenkay, «CTpyKTypbl O€ITKOBOW MOJEKYIb, «CTpOCHHUE MOJIEKYJ YTJIEBOIOBY,
«Ctpoenue MoJeKyI1 TUnUua0By, « HykiienHoBbIe KUCITOTh, «CTpoeHre MOJEKYJIbl ATDy.

OO0opyioBaHKE: XUMUYECKAs! MOCYyAa U 000pyI0OBaHHE.

JlabGoparopHas padota «OOHapy)eHHe OCITKOB C TTOMOIIBIO KAaYeCTBEHHBIX PEAKIIHIA.

JlabopaTopHas pabora «VccnenoBanue HyKJIEMHOBBIX KHCIIOT, BBIJIEJIEHHBIX U3 KIETOK Pa3IMYHbIX OPraHU3MOB.

Tema 5. CTpoenne u QyHKIUUM KJICTKH

Tunsl KJIETOK: yKapruoTHUecKas U pokapuoTrueckas. CTpyKTypHO (GyHKIIMOHAJIbHbIE 00pa30BaHUs KIETKH.

Crpoenue npokapuoTruueckon kietku. Kinerounas crenka 6akrepuit u apxeil. OCOOEHHOCTH CTPOEHUS TeTepOoTpOodHON U
aBTOTPO(PHON MPOKAPUOTUYECKUX KIIETOK. MeCTO U pojIb MPOKApHUOT B OMOIIEHO3aX.

Crpoenre W (yHKIIMOHUPOBAHUE JyKapuoTHuecKoW kieTku. Ilmazmartudeckas memOpana (masmanemma). CTpyKTypa
MIa3MaTHYeCcKod MeMOpaHbl. TpaHCHOPT BEIIECTB Uepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIN (muddy3us, obnerdyéHHas
b dy3ust), akTUBHBIN (MIEPBUYHBIA M BTOPUYHBIN aKTUBHBIM TpaHcnopT). [lonynponunaemocts MmemOpanbl. Pabora HaTpuii-



KaJIUEeBOT0 Hacoca. DHOLMTO3: MUHOIUTO3, daronuTo3. Dk301uTo3. Kinetounas crenka. CTpykTypa U QyHKIHUU KIETOYHOMN
CTEHKU pacTeHUM, rpuooB.

[urormasma. Ilutozons. Llutockener. JlBumxeHue nurorasmbl. OpraHouabl KieTKd. OJHOMEMOpaHHBIE OPraHOU/IbI
kineTku: sHpomnasmarudeckas cetb (OIIC), ammapar ['onbmku, JU30COMBI, UX cTpoeHHMe u (yHKUMH. B3auMocsssb
OJTHOMEMOPaHHBIX OPraHOWIOB KJIETKU. CTpOCHHE TPaHyJIIPHOTO PETUKYITyMa. Mexanusm nHanpasienus oenxos 6 I11C. Cunte3
pacTBOpUMBIX 0e1KoB. CHHTE3 KJIETOUHBIX MeMOpaH. [ maakuii (arpanyssipHbIii) SHI0TUIa3MaTHYECKU peTUKyyM. CekpeTopHas
bynkusa anmaparta ['onpmku. Moougukayus 6enxoe 6 annapame Ionvoxcu. Copmuposxka benkos 6 annapame I onvooicu.
Tpancnopt BemecTs B KieTKe. Bakyonu pacTutenpHbIX Ki1eTOK. Kierounsiit cok. Typrop.

[TosyaBTOHOMHBIE OpraHOWABl KIETKH: MUTOXOHAPUU, TUIACTUABL. [IpoucxooicoeHue MUmoxoHopuil u niacmuo.
Cumobuoeenes (K.C. Mepesckosckuti, JI. Mapeynuc). Ctpoenue u QyHKIIMM MUTOXOHApHUH U tuiacTui. [lepBuyHbie, BTOpUYHBIE U
CJIOXHBIE TIACTUIBI (DOTOCUHTEZUPYIOMINX FYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIIIACTHI BHICIIIMX PACTECHUM.

HememOpanusie opraHounbl kieTku CrpoeHre U (QyHKIMM HEMEMOpaHHBIX OpPraHOWAOB KJIETKU. PuOOCOMBI.
IIpomesicymounvle unamenmor. MUKpopUIaMEHThL. AKkmunogvle Muxpoguiamenmol. MplllIeUHble KIETKU. AKmuHogvle
KOMHOHEHMbl HeMbluleunblx Kkiemok. MukpoTpyOouku. Knetounsiit nentp. CTpoeHHe M ABM)KEHHE KTYTUKOB U PECHUYEK.
MuxkpoTtpy6ouku nuromiasmsl. Llentpuons. berku, accoyuuposannvie ¢ Muxpoguiamenmamu u mukpompybouxamu. MomopHuie
oenxu.

Anpo. Ob6onouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKA, UX CTpoeHHEe M (yHKUIUU. SAepHBIN OCNKOBBIM MaTPUKC.
[IpocTpaHCTBEHHOE PaACIOJIOKEHUE XPOMOCOM B MHTEP(DA3ZHOM sipe. Dyxpomamun u 2emepoxpomamut. beaku xpomatuHa —
TUCTOHBL. JJuHaMuKa s10epHotl 00010uKu 8 Mumose. Hoepuwviti mparcnopm.

Krnerounsie Bkitouenusi. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT (PACTUTEIHHOM, dKUBOTHOM, TPUOHOM).

JleMoHCTpaIMn

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupbl 1 cxembl: «CTpoeHHE FYKApUOTHUECKOW KIIETKH», «CTpOeHUE >KMBOTHOM KJIETKW», «CTpoeHUE pacTUTEIbHOU
KIIETKN», «CTpOCHHE MUTOXOHIPUNY, «Aapo», «CTpoeHne NpoKapruOTUIECKON KIETKIY.



OOopy/ioBaHHE: CBETOBOM MHMKPOCKON, MHUKpPONpENapaTrbl pacTUTEIbHBIX, JKMBOTHBIX KIETOK, MHKpPOIpEnapaTsl
OaKTepuaIbHBIX KIETOK.

Ha6ODaTODHaH pa60Ta «H?:y‘{eHI/IC CTPOCHUS KIICTOK PA3JIMIHBIX OPIraHU3MOB>».

[MpakTryeckas pabota «/3ydueHne CBONCTB KIETOYHONH MeMOpaHbI».

Ha6ODaTODHaH pa60Ta ((HCCJ'IGI[OB&HI/IG IJIa3MOJIN3a U ACIIA3MOJIN3a B PACTUTCIIBHBIX KICTKAX).

[IpakTHuyeckas pa60Ta ((HByLIGHI/Ie ABHIKCHHUA OUTOINIIA3MbI B PACTHTCIIBHBIX KIICTKAX).

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHUAE JHEPTUH B KJIETKe

AccuMWISILIMSL U JUCCUMUIISALIASA — IBE€ CTOPOHBI MeTaboau3Ma. Tunbl oOMeHa BELECTB: aBTOTPOGHBIN U reTepoTPOQPHBIN.
VYyactue kuciopoga B OOMEHHBIX Ipolleccax. DHeEpreThdeckoe oOecrneueHue KieTkH: mnpepamieHue ATD B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBINA XapaKTep peakluid KJIETOYHOTO MeTaboIn3Ma.

@depMeHTBl, UX CTpPOEHHE, CBOMCTBA M MexaHu3M JerctBus. KodepmeHntbl. Otnmuuss (epMEHTOB OT HEOPraHHUYECKUX
KaTtanu3aTopoB. belnku-akTuBaTopbl U OCIKUUHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKIIMN OT Pa3TUYHBIX
(haxTopoB.

[lepBUUHBII CHHTE3 OpPraHWYECKUX BEUIECTB B KieTKe. POTOCUHTE3. AHOKCULEHHbIU U OKCU2EHHbI homocunmes y
oaxmepuil. Ceemocobuparowjue nuemMenmol U NUSMeHmbvl peakyuoHHo20 yenmpa. Poiab XJI0poIiacToB B mpolecce POToCHHTESA.
CsetoBas u TeMHOBas pa3bl. Pomoovixanue, C3-, Ca- u CAM-munst pomocunmesa. IlpogykTuBHOCTh (hoTOCHHTE3a. Biusinue
pa3ianyuHbIX (PAaKTOPOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (DOTOCUHTE3A.

XemocuHTte3. Pa3zHooOpasue  OpraHM3MOB-XEMOCHMHTETHKOB:  HUTPHUPUIUPYIOIHE OakTepuu, >KeIe300aKTepuH,
cepoOaKTepuu, BOJOPOIHBIC OaKTeprn. 3HaUYSHUE XEMOCHHTE3A.

AHa3poOHble opraHu3Mmbl. Bunbl OpoxeHus. IIpoaykTel Opo>KeHHsI M MX MCIOJIb30BAHHME YETOBEKOM. AHa’pOOHBIE
MUKPOOPTAaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30OYIUTEN OOJIC3HEH.

AdpoOHBIE OpraHu3Mbl. JTambl 3HEeprernyeckoro obmena. IloaroroBurenbHbId ATam. [HKOIUM3 — OECKUCIOPOAHOE
pacuIenIeHUe TIIFOKO3bI.



buonornyeckoe okucieHue, WU KJICTOYHOE NbIXaHWe. PoJlb MUTOXOHApPWUN B Mporeccax OMOIOTHYECKOTO OKHCIICHUS.
Huknuueckue peakuuu. OkucnurensHoe pochopunrpoBanue. Suepeus memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomonnoi AT®-cunmaswvl. [IpeumyiecTBa a3poOHOTO MyTH 0OMEHa BEIIECTB Tepea aHadpoOHBIM. D(PPEKTUBHOCTD
HHEPreTHUECKOro 0OMEHa.

JlemoHCcTpanuu

IHoptpetsrt: k. [Ipuctau, K.A. Tumupszes, C. H. Bunorpanckuit, B. A. Ourensrapar, [1. Mutuenn, ['.A. 3aBap3uH.
Tabmunplt U cxembl: «DoTocHHTE3», «IDHEpreTuueckuit oobmen», «buocunres Oenka», «CrtpoeHue GepMeHTay,
«XEMOCHHTE3.
OO00pyI0BaHKE: CBETOBOW MUKPOCKOII, 000PYJ0BaHUE JJI IPUTOTOBIEHUS TOCTOSHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHas pabora «/3ydeHne KaTaIuTUUYeCKOM aKTUBHOCTH (PEPMEHTOB (Ha MIPUMEPE aMUJIA3bl UM KaTanas3bl)y.

Ha6opaTopHa;1 pa60Ta «I/IBy‘-ICHI/IC @epMeHTaTI/IBHOFO PaCHICIVICHUA IICPOKCHUIAa BOJOPOAda B PACTUTCIbHBIX W JKMBOTHBIX
KIJICTKax».

JlaGoparopHas pabota «CpaBHEHHE MTPOILIECCOB (DOTOCUHTE3a U XEMOCUHTE3a.

JlabopaTopHas pabora «CpaBHEHUE MPOIIECCOB OPOKEHUS U JTBIXaHUSD.

Tema 7. HacaeacrBennass uHGopManus U peajin3anus eé B KJIeTKe

Peakuun wMatpuyHOoro cuHte3a. [IpUHIMO KOMIUIEMEHTAPHOCTH B PEAKUUSIX MATPUYHOTO CHUHTE3a. Peanuzanus
HacjeACcTBeHHOW uHpopmanuu. ['eHeTnueckuii Koj, ero cBoicTBa. TpaHckpumniusi — matpuunbii cuate3 PHK. Tlpunmmmns
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAUIEIBHOCTh, AaCUMMETPUYHOCTh. (Co3pesanue mampuunvix PHK 6
aykapuomuyeckou kiemxe. Hexooupyrowue PHK.

Tpancnsust u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocuntese Oenka. YcnoBus OuocunTesa 6enka. KoaupoBanue
aMuHOKHUCTOT. Poss pubocoM B OnocuHTE3e OenKa.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHu3ainys reHoMa y poKapuoT U dyKapuoT. Perynsius akTHBHOCTH
reHOB y npokapuot. ['unoresa onepona (D. XKako0, XK. Mano). Monekyisapuvle mexanuzmul sxcnpeccuu 2eHos y sykapuom. Ponw
XpomamuHa 8 pe2ynayuu pabomsi 2eHos. Perymnsius oOMeHHbIX MpoiieccoB B kKieTke. Kietounblii romeocTas.



Bupycel — HekeTouHbIe POPMBI )KU3HU M 00MTaTHEBIE Tapa3uThl. CTPOCHHE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
oakrepuodaroB. JKuznennwvii yuxn JHK-codepocawux eupycos, PHK-codepocawux eupycos, baxmepuogacos. Obpammuas
MPAHCKPUNYUsL, pedepmasa, UHmezpasa.

BupycHsbie 3a00eBanus yenoBeka, >kuBoTHbIX, pacteHuit. CITMJl, COVID-19, conmanbHbie U METUIIMHCKUE TPOOIIEMBI.

buoungpopmamura: ummeepayus u ananuz oOoavuwiux maccueos («bigdatay) cmpykmypHwix OUOIO2UYECKUX OAHHBIX.
Hanomexnonocuu 6 buonoeuu u meouyune. llpoepammupyemole pynxyuu 6erkos. Cnocobvi 00cmasku ieKapcme.

JeMoHcTpanuu

[Toptpetsr: H.K. Konpnos, /I.1. IBanOBCKM.
Tabnuubl u cxembl: «buocunTes 0enkay, «I'enernueckuii kon», «Bupyce», «baktepuodarm.
[TpakTrueckas paborta «Co3iaHue MOJENIN BUPYCay.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKHU

Krnerounslii iukJ1, ero nepuozsl u perymsius. Matepdaza u Muto3. OcoOEHHOCTH POLECCOB, MPOTEKAIOMINX B UHTEpdas3e.
[ToaroTtoBka kjeTkn K JeneHuto. lIpecuHTreTnyeckuii (MOCTMUTOTHYECKWM), CHHTETUYECKUM U TMOCTCUHTETHYECKUIN
(IpeMHUTOTUYECKUI) TIEPUOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 [JHK — perumkanus. [Ipunouner perumkamuun JIHK: xoMmmeMeHTapHOCTD, MTOIYKOHCEPBATUBHBIN
CUHTE3, aHTUNapaieabHoCcTh. Mexanusm permkanuu JJHK. Xpomocombl. Ctpoenune xpomocom. TenomMepbl U TemoMepasa.
XPpOMOCOMHBIN HAOOp KIETKH — KapUOTHUIL. J[UTIJIOMIHBIN W TaruiOMIHBIM HAOOPHI XPOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TomoBbIE XPOMOCOMBI.

Henenue kietku — muto3. CTaiuu MUTO3a U MNPOUCXOASIINE B HUX mpouecchl. Tumbsl Mmuto3a. KaprokuHes v IUTOKUHE3.
buonornueckoe 3HaueHUE MUTO3A.

Perynsuust MUTOTHYECKOTO LMKIIA KiIeTKH. [IporpamMmMupyemas kjieTouHasi rTuOenb — arnonTos.

KnerouHnoe siipo, XxpoMocoMbl, GyHKIIMOHATIbHAs TeHOMUKA. Mexanuzmbl npoaugepayuu, oughghepenyuposku, cmapenus u
eubenu knemox. «lL{ugpposas knemrxa» — buoungopmamuyeckue mooenu QYHKYUOHUPOBAHUS KILEMKU.



JlemoHCcTpanuu

Tabmuibl 1 cxeMbl: «JKM3HEHHBIN ITUKIT KIETKW», «Muto3y, «Ctpoenue xpomocomy, «Perumkarus JTHK.
O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparhl: «MUTO3 B KJI€TKaX KOPEIIKa JIyKay.

JlaGopatopHas paboTa «/3ydyeHrne XxpoMOCcOM Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopatopHas pabota «HabmoaeHne MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JiyKa (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 9. CTpoenne u GQyHKUNH OPraHM3MOB

buonornyeckoe paznoodpazue opraHu3MoB. OJHOKIETOUHBIE, KOJIOHUAIbHBIC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHUS U JKU3HEIEATCIBHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepun, apxeu, OJHOKIECTOYHBIE TPUOHI,
OJIHOKJIETOYHBIE BOJOPOCIH, APYrue NpoTUCThI. KoJIOHWAIbHBIE OPTaHU3MBI.

B3anmocBsi3p yacTeld MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMbl OpraHoB. OpraHu3M Kak €IUHOE LEJIOE.
I'omeocras.

Tkanu pactenuil. Tumbpl pacTUTENBHBIX TKAaHEW: oOpa3oBaTeIbHAs, MOKPOBHAS, MPOBOJIAIIAS, OCHOBHASI, MEXaHUYECKAS.
Oco0eHHOCTH CTpOoeHUs, (PYHKIMI U pacroioKeHUs] TKAaHEW B OpraHax pacTeHUU.

TkaHM XKUBOTHBIX M 4YEJOBEKA. THIBI >KMBOTHBIX TKAHEH: JMUTEIHANbHAS, COCAWHUTEIbHAS, MBIIICYHAs, HEpPBHAaf.
OcobeHHoCTH cTpoeHUSs, QYHKIIUN U PACIIONIOKEHUS TKAaHEeH B OpraHax »KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE M T€éHEpAaTUBHBIE OPTraHbl pacTeHUN. Opranbl U CUCTEMBI OPTaHOB JKMBOTHBIX U uenioBeka. DyHKuuu
OpPTraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenuil. CkeleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX >KMBOTHBIX. HapyKHbI H
BHYTPEHHUM ckeyneT. CTpOCHUE 1 TUIIBI COCIMHEHUS KOCTEH.

JIBrkeHne opraHu3moB. J[BMKEHHE OJHOKIETOYHBIX OPraHU3MOB: amMEOOMTHOE, KTYTHUKOBOE, peCHUYHOE. J[BMKeHHe
MHOTOKJIETOYHBIX PACTEHUI: TPOMMU3MbI U HACTUHU. J[BUKEHME MHOTOKJIETOYHBIX )KMBOTHBIX U UEJIOBEKA: MBIILICUYHAS] CUCTEMA.
Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.



[Intanue oprann3mMos. Ilornomenne BoAbI, yTIIEKUCIOT0 Ta3a U MUHEPAIbHBIX BEIIECTB pacTeHUsIMU. [InTaHne ;KUBOTHBIX.
BHyTpHUNOn0CTHOE M BHYTPUKJIETOUYHOE NTULIEBapeHue. [InTaHne N03BOHOYHBIX KUBOTHBIX. OTIEIbI MUIIEBAPUTEIBHOIO TPAKTA.
[IumesapurenpHble Kele3bl. [luieBapurenbHas cucTeMa 4enoBeKa.

Jpixanue opranu3MoB. Jlpixanue pacreHuid. Jprxanue >kuBoTHbIX. Juddy3usa razoB yepes3 MoBepXHOCTh KieTku. KoxHoe
npixanue. JlprxatenbHas moBepxHOCTh. JKabepHoe m NE€rouHoe ApixaHue. J[pIxaHHE MO3BOHOYHBIX KMBOTHBIX M YEJIOBEKA.
OBOJIFOLIMOHHOE YCJIOKHEHUE CTPOEHUSA JIETKMX IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cUCTEMa 4elIOBeKa. MeXaHu3M
BEHTWISILIMM JETKUX Y NTUL U MIEKONUTAIOMUX. Perynanuus npixanus. JpixaTtenbHble 00bEMBI.

TpaHCIIOPT BEMIECTB Y OPraHU3MOB. TPaHCIIOPTHBIE CUCTEMBI PACTEHHUI. TPaHCIIOPT BEIIECTB y KUBOTHBIX. KpoBeHOCHAA
cucreMa u €€ opranbl. KpoBeHOCHasl cucTeMa IMO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepale, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpaiiieHusi. DBOJIIOLUOHHBIE YCIOXKHEHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMBbI MO3BOHOYHBIX KMBOTHBIX. PaboTa
cepla v €€ peryyisuus.

Beinenenne y opranusmoB. Beiaenenne y pacteHuil. BeiaeneHne y xuBOTHBIX. CoKpaturenpHble Bakyosid. OpraHsl
BbIIesIeHHs]. DUIIbTpaLKs, CEKpelrs 1 00paTHOE BCAChIBAHUE KAK MEXaHU3MBbI pa0OThI OPraHOB BblAeIeHUs . CBS3b MMOJIOCTH TENA
C KPOBEHOCHOM M BBIJCIHUTEIBHOW CHCTEMaMHU. BblaeneHne y MO3BOHOYHBIX >KMBOTHBIX M 4yenoBeka. lloukn. CrpoeHne u
¢dbyHkunonupoBanue Hedpona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepuil M LUMCTHI MPOCTEUIIMX. 3amuTa y
MHOTOKJIETOUYHBIX pacTeHuid. Kytukyna. CpeacTsa macCUBHOW M XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKpOBBI M MX TPOU3BOAHBIE. 3allIUTA OpraHu3Ma oT OoJie3Heil. iMMyHHas cucrema
yenoBeka. KieTouHslii 1 TyMOpaJIbHBIH UMMYHHUTET. BpoxkaEHHBI U MpUOOPETEHHBIN crielMbUYecKuii UMMYHUTET. Teopus
KJIOHaNbHO-cenekTuBHOro ummyHnurera (I1. Opnux, ©.M. bepuer, C. Tonerasa). BocnanutenbHble OTBEThl OpraHu3MoB. Posb
BPOKIEHHOTO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Paznipa)xumMoCTh U perysinus y Opranu3MoB. Pa3apaXxuMocTs y OJTHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocts u
peryJsanus y pacteHuil. POCTOBBIE BelllecTBa M X 3HAYCHHUE.

HepBHas cuctema u pediekTopHast peryisiius y >kMBOTHbIX. HepBHas cucteMa u €€ oTAesbl. DBOIIOUMOHHOE YCI0KHEHUE
CTPOEHHUS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTJ€IbI TOJJOBHOTO MO3Ta MO3BOHOYHBIX )KMBOTHBIX. Peduiekc u pediektopHas ayra.
besycnoBHbIE U yCIOBHBIE PE(ICKCHI.



['ymopanbHas peryisnus U S3HIOKPUHHAS CUCTEMA )KMBOTHBIX U YEI0BEKa. JKene3bl SHIOKPUHHOW CUCTEMBI U KX TOPMOHBI.
JleticTBue TOpMOHOB. B3aMOCBsI3b HEPBHOM U SHIOKPUHHOM cHucTeM. [ nnoranamo-runodusapHas cucrema. JleMoHCTpaIuu

[Toptpert: U.11. [1aBinos.

Tabmuiel 1 cxembl: «OTHOKIETOYHBIE BOJAOPOCIHN», «MHOTOKIETOUHBIE Boaopocin», «bakrtepunmy», «llpocteitnimey,
«OpraHbl IBETKOBBIX pacTeHU», « CUCTEMBbI OPraHOB MTO3BOHOYHBIX JKUBOTHBIX», « BHYTpEHHEE CTPOEHHUE HACEKOMBIX», « TKaHu
pactenuit», «KopHeBbie cucteMb», «CtpoeHue credms», «CTpoeHue JUCTOBOM IIACTUHKWY», « TKaHU >KUBOTHBIX», «CKeneT
yenoBekay, «IIumeBapurenbHas cuctemay, «KpoBeHOCHas cucteMay, «JlpixaTenpHas cucteMmay, «HepBHas cucremay, «Koxay,
«MpreuHnass cucrema», «BpiaenurenbHas cucrema», «OHIOKpPUHHAS cucTtema», «CTpoeHHe MbIIb», «MMMyHUATET,
«KumeyHononocTHeie», «CxeMa MUTaHus pacTEHU», « KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», « CTPOEHUE TUIPHDY,
«Ctpoenue miaHapumn», « BHyTpeHHee cTpoeHHE H0XKIeBOro uepss», «HepBHas cucrema peioy, «HepBHas cucTema JISTYIIKI,
«HepBHas cucrtema npecMmeikarommxcs», «HepBHas cucrema ntuny, «HepBHas cuctema muekonuraromux», «HepBHas cuctema
gyenoBekay, «Pediexcy.

OOopy/ioBaHME: CBETOBOM MMKPOCKOI, MHUKPOMpENapaThl OJHOKJIETOYHBIX OpPraHW3MOB, MHUKPONPENApPaThl TKAHEMH,

PAKOBHHBI MOJUTIOCKOB, KOJUICKIIUM HACEKOMBIX, UTJIOKOXKHUX, JKUBBIC dK3EMILUISPhl KOMHATHBIX PACTCHHM, repOoapuu pacTeHUM
Pa3HBIX OTJIENIOB, BJIAXKHBIC MpEnapaThl KUBOTHBIX, CKEJIEThl TO3BOHOYHBIX, KOJIJICKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET
4eJioBeKa, 000pyI0BaHKE VIS IEMOHCTPAIIMH ITOYBEHHOTO U BO3/YIITHOTO MTUTAHUS PACTEHUM, paclIeIUICHUs KpaxMasa 1 OeIKoB
1oJ1 ieicTBuEM (PepMEHTOB, 000OPYAOBAHHE JJIsSI AEMOHCTPAIIUH OIBITOB IO U3MEPEHHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX JBUKEHUM, MOAEIN TOJIOBHOTO MO3Ta Pa3JIMUYHbIX )KUBOTHBIX.

JlaGoparopHas paboTa «M3ydyeHue TkaHeH pacTeHUI.

JlaGoparopHas paboTa «M3yueHne TkaHel KUBOTHBIX.

JlaGoparopHas paboTa «M3yueHue opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazMmHokeHUE M pa3BUTHE OPTaHU3MOB
dopMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe (BKJIIOYash BEreTaTHMBHOE) W IMOJOBOE. BUIbI 0€Crosioro pa3MHOKEHHS:
MMOYKOBAaHUE, CIOPYIIALIUS, pparMeHTaIrs, KIOHUPOBAHUE.



[TonoBoe paszmuoxkeHue. IlomoBeie kneTkn, wnu ramersl. Meio3. Crangum meiio3a. [loBeneHne XpoMocomM B Meno3e.
Kpoccunrosep. buosornuecknii cMbICII ME03a U MTOJIOBOTO poiiecca. Meno3 u ero MeCTo B dKU3HEHHOM IIUKIIE OPTaHU3MOB.

[IpenzapossiieBoe pazButue. ['ameroreHe3 y suBOTHbIX. [1ooBbIe xene3bl. OOpa3oBaHUE U Pa3BUTHE IMOJIOBBIX KIETOK.
Cnepmatorenes3 u oorene3. CTpoeHue MOJOBbIX KIETOK.

OmionoTBOpEeHHE W HMOpPUOHANIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHS: HAapy)XHOE, BHYTpPEHHEE.
[Taprenorenes.

WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOTHS — HayKa O pa3BUTUU OPraHu3MoB. Mopghozenes — oona
u3 enasuvix npooiem smopuonocuu. Konyenyus mopghozenos u mooenu mopgoeeneza. Craagum smOpuoreHesa *KUBOTHBIX (Ha
npuMepe Jaarymku). pobnenne. Tunel apoOnenus. /Jemepmunuposannoe u HedepmMuHuposanroe opoobaenue. bracmyna, munot
onacmyn. OcoOEHHOCTU TPOOICHUS MIIEKOMUTAIOIIUX. 3apPOJIbIINIEBbIE JTUCTKHU (TacTpyisius). 3aKiajKka OpraHOB U TKaHEW U3
3apOBIIIEBBIX TUCTKOB. B3anMHOE BIUsIHUE YacTell pa3BUBAIONIETOCS 3apobliia (3MOpHOHAIbHASI MHAYKIIHS ). 3aKJIajKa rjiaHa
CTPOCHMS )KUBOTHOTO KaK pe3yJIbTaT UEPAPXUUECKUX B3aUMOEHCTBUM reHOB. BiusiHre Ha SMOpHUOHANIEHOE Pa3BUTHE PA3IMUHBIX
(bakTOpOB OKpPYKAIOIIEH Cpeibl.

Poct u pa3Butue xxkuBoTHbIX. [TocTaomMOpronansHbiil nepuo. [Ipsmoe u Henpsmoe pa3putue. Pazputue ¢ Mmetamopdo3oM y
0€Cr03BOHOYHBIX U TTO3BOHOYHBIX JKUBOTHBIX. bHOOrHYecKoe 3HAaUeHHE MPSMOT0 U HEMPSIMOTO Pa3BUTHS, KX PACTIPOCTPAHECHHE
B mipupoie. Tumnsl pocta )KUBOTHBIX. DAKTOPHI PETYIISIIIUN POCTA )KUBOTHBIX U UyesioBeka. CTauy MOCTIMOPUOHAIBHOTO PA3BUTHUS
y )KMBOTHBIX U uesoBeka. Ileproabl onTorenesa uyenoBeka. CTapeHne u cMepTh Kak OMOJIOTUYECKUE MTPOLIECCHI.

Pasmuosxenue u pazsutue pacrennii. ['ametrodut u cnopodut. Meito3 B )ku3HEHHOM LUKIIE pacTeHuit. OOpa3oBaHue CIIOp B
npouecce Meio3a. ['amerorene3 y pacteHuil. OIUIOJOTBOPEHUE U PA3BUTHE PACTUTEIIBHBIX OpPraHu3MoB. [[BoitHOE
OIJIOZIOTBOPEHHE Y LIBETKOBBIX pacTeHui. OOpa3oBaHue U pa3BUTHUE CEMEHU. MexaHU3Mbl PEryJISILIMM OHTOT€He3a Y pAaCTeHUN U
KUBOTHBIX.

JleMoHCTpaIn

IToptpetsl: C.I'. HaBamun, X. [IIneman.

Tabnuiel u cxeMbl: «BereraTuBHOE pa3sMHOKEHHEY, « TUITBI OECIIONIOro pa3sMHOKEHUD», «Pa3MHOXKEHNE XJIaMUIOMOHAIBIY,
«Pa3MHOXeHHE H3BIJICHB», «Pa3MHOXEeHUE TUIpb», «Mehosy, «XpomocoMbl», «l'ameroreHes», «CTpoeHuE SHIEKICTKH U



criepMaro3ouia», «OCHOBHbBIE CTaAU OHTOTEeHE3a», «IIpsiMoe u HenpsiMoe pa3BUTHE», «Pa3BUTHE MaliCKOTO XyKay, «PazBuTtue
capanun», «Pa3Butne JSrymkn», «JIBOWHOE OIUIOJIOTBOPEHHUE y IIBETKOBBIX pacTeHUil», «CTpOeHHUE CEMSH OJIHOJIOJBHBIX U
JBYJIOJBHBIX PACTCHUIN», « KU3HEHHBI IUKJI MOPCKOW KaIyCThD», « KU3HEHHBIN [IUKII MXa», «’KMU3HEHHBIN [IUKJI TATOPOTHUKAY,
«KW3HEHHBIN ITUKJI COCHBD.

OO0opynoBaHKEe: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTrhl SIMIEKIETOK M CIepMaTo30uAoB, Mojenb «l{ukn pa3Butus
JIATYIIKH.

Ha6opaTopHa;1 pa60Ta «I/IBy‘-ICHI/IC CTPOCHHUS ITIOJIOBBIX KJICTOK Ha I'OTOBBIX MUKPOIIPCIIapaTax».

[IpakTHuyeckas pa60Ta «BpIsiBICHUE IIPHU3HAKOB CXOACTBA 3ap0m>1meﬁ ITIO3BOHOYHBIX KUBOTHBIX).

Ha6opaT0pHa;1 pa60Ta «CTpOGHI/IC OpraHoOB Pa3MHOKCHHS BBICIINX paCTGHI/IfI>>.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPTraHU3MOB
Hcropusi CTaHOBJIEHHWS M pa3BUTUS TeHETHMKHM Kak Haykd. PaGotel I'. Menpensa, I'. ne ®pusza, T. Moprana. Pomab
OTCUYECTBECHHBIX YUEHBIX B pa3puTuu renetukd. Paborer H.K. KoasiioBa, H.M. Basunosa, A.H. beno3epckoro, I'.J]. Kapnedenko,
10.A. ®ununuenko, H.B. Tumodeera-PecoBckoro.
OCHOBHBIE TEHETUYECKUE OHITHUS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHBIE T€HbI, aIbTEPHATUBHBIC IPU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTasl JIUHUS, TUOPUIBI, TeHOoTuUIl, (peHoTun. OCHOBHbIE
METO/Ibl TEHETHKHU: THOPUIOIOTUUECKHH, IIUTOJOTUIECKUN, MOJIEKYIIPHOTCHETUYECKHM.

JleMoHCTpaIMn

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H.K. Konsios, H.. BaBunos, A.H. benozepckuii, I'.J[. Kapnieuenko, FO.A.
Odunumuenko, H.B. TumodeeB-PecoBckuii. TaGauiibl 1 cxembl: «MeTobl TEHETUKIY, «CXEeMBbI CKPEIITUBAHUSD.

JlaGoparopHas paboTa «/[po3odniia kak 00BEKT FeHETHIESCKUX UCCIISTOBAHUIA.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemuBanue. [IepBroiif 3akoH MeHiemns — 3aKoH euHo00pa3usi THOPUAO0B EPBOTO MOKoJeHus. [IpaBuio
ToMHHUpOBaHUs. BTopoii 3akoH MeHnmenss — 3aKOH pacHieruieHHs] Mpu3HaKoB. lluTonmornyeckue OCHOBHI MOHOTHOPUIHOTO
CKpeluBanus. ['umnore3a 4ucToThl ramer.



AHanuzupytomiee ckpemyBanue. [IpoMexxyToUHbIN xapakTep HacjaedoBaHUs. PaciiierieHre MPU3HAKOB IMPU HEMOJIHOM
JTOMUHUPOBAHUH.

JurubpuaHoe ckpenmBanue. TpeTuit 3akoH MeH iens — 3aKOH HE3aBUCHMOT'0 HacjIeI0BaHus MpU3HakoB. [{uTonornueckue
OCHOBBI TUTUOPUHOTO CKPEIIMBAHUS.

CueruieHHOe HacneaoBaHue nmpu3HakoB. Pabotel T. Moprana. CrerieHHOe Hacje0BaHHWEe T€HOB, HAPYIICHHUE CICTIICHUS
MEXAYy reHaMu. XpOMOCOMHAasi TEOPUS HACIIEACTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIN MEXaHW3M OMNPEACIICHUS Iojda. AYTOCOMBI M TOJOBBIE XPOMOCOMBI. ['OMOramMeTHbli 1
reTeporaMeTHBIN NoJ. ['eHeTnIecKasi CTpyKTypa MOJ0OBBIX XpoMocoM. HacrienoBanrne npu3HaKkoB, CUETUIEHHBIX C TTOJIOM.

I'enoTun kak nenoctHas cucreMa. [nenoTponus — MHOKECTBEHHOE JIEVICTBUE TEHA.
MHO0XeCTBEHHBIHN AJJICTIM3M. BzauMopeiicTBue HeallIeIbHBIX I'€HOB.
Kommnementapaocts. Onuctas. [oaumepus.

['eHeTHUYECKHMIT KOHTPOJIb PA3BUTHSI PACTCHHH, )KUBOTHBIX 1 YEJIOBEKA, a TAKKe (PU3UOJIOTMICCKUX MTPOIICCCOB, TIOBECHUS U
KOTHUTUBHBIX (GyHKIMI. ['eHeTHYeckre MeXaHU3Mbl CHUMOMOTEHE3a, MEXaHW3MbI B3aUMOJICHCTBHUSI «XO3SUH — MapasuT» M
«XO035IUH — MUKpOOHOM». ['eHeTHUeCKre acTIeKThl KOHTPOJIS M U3MEHEHUS HACASACTBCHHOW MH(OPMAILIMK B IMTOKOJICHUSIX KIICTOK
Y OPraHU3MOB.

JleMoHCTpaIn

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

Tabnuibl 1 cxembl: «llepBbiii 1 BTOpoii 3akoHbl Menaens», « Tpetuii 3axkoH MeHnens», « AHaTU3UpYIoee CKPEIIMBaHUEY,
«Henonnoe pomuHupoBaHue», «CLEIJIEHHOE HACIEAOBaHME NPU3HAKOB Yy npo30duibl», «l'eHetnka mnona», «Kapuortun
yenoBekay, «Kapuotun npo3oduisi», «Kapuotun ntuiisny, « MHOXKECTBEHHBIN ajienn3My, «B3anMoeiicTBre TeHOBY.

OO6opynoBanue: MOAEHb JUIsl JEMOHCTpAIlMd 3aKOHOB €IWHO00pa3usi TMOPUIOB IEPBOrO IMOKOJEHUS U pacUIeTICHUS

MPU3HAKOB, MOJICNIb [JI1 JEMOHCTpalluM 3aKOHAa HE3aBHCHMOTO HAaCJIEJIOBaHUS NPU3HAKOB, MOJACHbL JJIs JEMOHCTpAIUU
CIICTIJICHHOT'O HACJIeIOBaHUs IPU3HAKOB, CBETOBOI MUKPOCKOM, MUKpomnpenapar: «Jpo3zoduiay.

[Ipaktuyeckas pabora «M3ydeHue pe3yabTaToB MOHOTHUOPHUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

[Ipaktuyeckas pabora «M3ydeHue pe3yabTaToB JUTHOPUAHOTO CKPEIUBAHUS Y IPO30(PUIIBD.




Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpenbl npu GopmupoBaHuM ¢eHoTuna. M3MeHYuBOCTH mpu3HakoB. KauecTBeHHBIE U
KOJINYECTBEHHBIE IPU3HAKU. BUIBI N3MEHYNBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukannonHas u3MeH4YnBOCTh. Ponb cpenpl B popMupoBaHuu MoAu(pUKAIIMOHHOW M3MEeHYUMBOCTH. Hopma peakiuu
npu3Haka. BapuanonHsslit psin v BapuanronHas kpusas (B. Moranncen). ColicTBa MOAM(UKAIIMOHHON U3MEHUYUBOCTH.

['enoTunnyeckass M3MeHYMBOCTh. (CBOMCTBA I€HOTHIMYECKOW W3MEHYHMBOCTH. BHIBl I€HOTHIIMYECKOW W3MEHUYHMBOCTHU:
KOMOWHATUBHAsI, MyTallHOHHASI.

KoMOuHaTuBHAasT W3MEHYMBOCTb. Mei03 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATMBHOW HM3MEHYMBOCTH. Poub
KOMOMHATHBHON U3MEHYMBOCTHU B CO3/IaHUU T€HETUYECKOTO Pa3HO00pa3us B Mpezesiax OAHOI0 BUA.

MyTanroHHass U3MEHYUBOCTb. BHIbl MyTanuil: TE€HHBIE, XPOMOCOMHBIE, T€HOMHBIE. CIIOHTAHHBIE U WHAYLHPOBAHHBIC
MyTaluH. S IepHbIe M TUTOILIa3MaTHYECKUE MyTaluu. COMaTUYECKHUE U MTOJOBbIE MyTaluu. [ [puurHbI BOSHUKHOBEHUS MYyTalU.
MyTtareHsl U UX BIMSHHAE Ha OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAl[MOHHOTO IIpoliecca. 3aKOH TI'OMOJIOTMYECKHUX pPSAIOB B
HacnencTBeHHoM nameHunBocTy (H.W. BaBunoB). BHesaepHas "3MEHYMBOCTD U HACJIEICTBEHHOCTb.

OnueeHemuxa U NULEHOMUKA, POJb INUSEHEMUYeCKUX (akmopos 6 HACAe008aHUU U UBMEHYUBOCU (HEHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOB.

JlemoHCcTpanuu

[Toptpersr: I'. ne ®pus, B. Noranucen, H.I. BaBuios.

Tabmuupbl u cxembl: «Buabl n3meHunBocTH», «MoaudukamoHHas U3MEHYUBOCTH», «KOMOMHATUBHAS M3MEHUYHMBOCTDHY,
«Meito3y, «OmnogorBopenuey, «I'eHeTrndeckue 3a00ieBaHus YenoBeKay, « Buapl MyTauiiy.

OO0opylioBaHME: >KMBBIE M TepOapHble SK3EMIUIIPhl KOMHATHBIX pAacTEeHUM, PHUCYHKH (doTorpaduu) >KUBOTHBIX C
pa3IMYHBIMHM BUIAMH H3MEHYUBOCTH.

JlaGoparopHas pabora «MccnemoBaHue  3aKOHOMEPHOCTEH  MOAMGUKAIIMOHHOM  M3MeHYMBOCTH. IlocTpoeHme
BapUALIMOHHOTO PsAJla U BApUALIMOHHON KPUBOW.

[IpakTryeckas pabora «MyTtaruu y a1po30(uiibl (Ha TOTOBBIX MUKPOIIpEnapaTax)y.



Tema 14. I'eneTuka yesi0BeKka

Kapuotun wyenoBeka. MexayHapoaHas HporpaMma HCCIEIOBAHUS T€HOMa 4YeloBeKa. MeToabl M3Y4YeHHs] T€HETUKHU
YeJIOBEKAa:  IEHEaJOTMYeCKHid,  OJIM3HEIOBBIA, IIUTOTEHETUYECKUN,  MOIMYJSIIIUOHHO-CTATUCTUYECKU,  MOJIEKYJISIPHO-
reHetnueckuii. COBpeMEHHOE OMpE/IENICHHE T'eHOTHUIIA: MOJIHOTEHOMHOE CEKBEHHPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIIE C
nomMonisto I1I[P-ananu3a. HacnencrBeHHbie 3a00eBaHusl yesioBeKa. [ €HHbIE M XPOMOCOMHBIE 0OJIe3HU ueloBeka. bonesnu c
HACJIEJICTBEHHOM MPENpaciookKEeHHOCThIO. 3HAUEHNE MEIUIMHCKONW T€HETUKU B MPEAOTBPAILEHUU M JIEUEHUH T'€HETHYECKHUX
3a0o0JyieBaHUN 4YenoBeka. MeauKOreHeTH4ecKoe KOHCYyJIbTupoBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «TE€HETHUECKOro TIpy3ay.
DTHUYEeCKHEe ACTIEKThI UCCIEA0BaHUI B 00JaCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIMIEHHONM YYyBCTBUTEJIBHOCTH YEJIOBEKAa K (PU3MUYECKOMY M XHMHYECKOMY 3arpsi3HEHUIO
OKpYXarollen cpebl. ['eHeTnyeckas mpeapacnoaoKeHHOCTh YeJIOBEKa K AaTOJIOTHUSIM.

JleMoHcTpanuu

Tabmunsl u cxembl: «Kapuotun yenoBeka», «MeToapl HM3ydeHMs] T€HETHKU 4eloBeKay, «l eHeTnmueckue 3a00sieBaHUsA
YEIOBEKA.

[IpakTrueckas padota «CocTaBjieHUE U aHATU3 POJOCIOBHOWN.

Tema 15. Cenrekuusi OpraHu3MoB

JomMecTukanus v ceeKuus. 3apoxaeHue celaekuu u qomectukanuu. Yuenue H.M. BaBunosa o LieHTpax npoucxoxaeHus
1 MHOrooOpasus KyJbTYpPHBIX pacTeHHil. Posib celekuuu B CO3AaHUM COPTOB PACTEHH M MOpoj KUBOTHBIX. CopT, mopoja,
ITaMM. 3aKOH T'OMOJIOTMYECKUX PSAOB B HAciIeACTBEHHOW m3MeHunBocTH H.M. BaBuioBa, ero 3HaueHue i CEIEKIMOHHOU
paboTHI.

MeTtoapl cenekuMOHHONW paboThl. VcKyccTBEHHBI OTOOp: MAacCOBbII M WHIUBUAYAIbHBIA. OJTanbl KOMOMHAIIMOHHOW
cenekuuu. McnpiTanue npou3BoauTeNel o noToMcTBy. OTOOp 10 TEHOTUITY ¢ TOMOILBIO OLIEHKH (PEHOTUIIA TOTOMCTBA U OTOOP
0 TeHOTUIy ¢ nomoisio ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJIEKIMOHHON paboThl. PaguanuoHHbId U XMMUYECKUNA MyTareHe3 Kak UCTOYHUK
MyTalUl y KyJIbTYPHBIX (JOPM OPTaHHU3MOB.



Hcnonb30BaHne T€HOMHOTO PEAAKTUPOBaHUS U METOJOB pekoMOMHaHTHBIX JIHK ns momydeHus MCXOZHOro Marepuana it
CEJICKLIUN.

[Toryuenune mnonumionaoB. BHyTpuBumoBas rubpuausanus. bBIM3KOPOACTBEHHOE CKpEIIMBaHHWE, WIM WHOPHUIMHI.
HepoacTtBeHHoe ckpemuBanue, Wiad ayTOpuauHr. l'ereposuc M ero mpuuuHbl. lMcmonp3oBaHue rereposnca B CENEKIUU.
Otnanénnas rubpuausanus. [lpeononenue 6ecmonus MeXBUAOBBIX THOPUIOB. JJOCTHXKEHUS CENIEKIIMU PACTEHUN U JKUBOTHBIX.
«3enénas peeonoyusy.

CoxpaHEeHHUE U U3YUYCHUE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX TUKUX POAUYEH JIsI CO3/JaHUsI HOBBIX COPTOB
U TUOPUIOB CEIbCKOXO3SUCTBEHHBIX KYIbTYp. H3yueHue, coxpaneHue u YNpagieHue 2eHemudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBBIX HCUBOMHBIX 8 YENsX VIYUUeHUs. CYeCmBYIoWuUx U CO30aHUsl HOBbIX NOPOO, TUHUUL U
KpOCCO8, 6 MOM Yucie ¢ NpuUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCIe008AHUL, NepedosblX Uoel U NepcneKmueHbIX
MexHoN02U.

JlemoHCcTpanuu

[Hoptpetsr: H.U. BaBunos, 1.B. Muuypum, I'./[. Kapnieuenko, I1.I1. Jlykpsauenko, b.JI. Acraypos, H. bopinoyr, JI.K. benses.

Tabmus! 1 cxembl: «LIeHTpBI IPOUCXO0XKAEHUS 1 MHOT000pa3us KyJbTYpHBIX pacTeHUI», «3aKOH TOMOJIOTMYECKUX PSAIOB B
HACJIEICTBEHHOW U3MEHYUBOCTHY, «MeTo bl cenekuumny, «OTnanénnas rudpuausamusy, «Myrtarenes».

JlabopaTopHas pabota «3ydueHure copToB KyJbTYpPHBIX PACTEHUN U MOPOJ] JOMALTHUX KUBOTHBIX).

JlaGoparopHas paboTta «/3yueHue MeToI0B CEJIEKIIMU PACTEHUI.

[Ipaktuueckas pabora «[IpuBrUBKa pacTeHHIN.

Okckypceus «OCHOBHBIE METO/IbI M JOCTUKEHUS CEIEKIIMU PACTEHUM 1 )KMBOTHBIX (Ha CENIEKIIMOHHYIO CTAaHIUIO, TIJIEMEHHYIO
(dhepMy, COPTOUCTIHITATENIbHBINA YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B 1JaOOPATOPHUIO arpOYHUBEPCUTETA UJIU HAYYHOTO IIEHTPA).
Tema 16. BHOTEeXHOJIOTHS M CHHTETHYECKAas OMOJI0T U

OOBEKTHI, UCTIOJIb3yeMbI€ B OMOTEXHOJIOTHHU, — KJIETOYHBIC U TKAHEBBIE KYJIBTYPhI, MUKPOOPTAHU3MbI, NX XapaKTEePUCTHUKA.

TpaI[I/II_II/IOHHaﬂ OMOTEXHOJIOTHS: XHC6OH€‘-I€HI/IG, MOJIYYCHNC KHCJIOMOJIOYHBIX HPOAYKTOB, BUHOACIIHC. MI/II(pO6I/IOJ'IOFI/I‘—IeCKI/If/'I
cuaTe3. OOBEKTHI MI/IKpO6I/IOJIOI‘I/I‘ICCKI/IX TEXHOJIOTHUH. HpOI/ISBOJICTBO 6eJ'IKa, AMHWHOKHUCIIOT U BUTAaMHUHOB.



Co3zniaHre TEXHOJIOTUI 1 THCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHUSI TEHOMOB C LEIBIO MOJTYyYEHHUS
OpraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX HE BCTPEUAIOLIUECS B IPUPOJIE OMOCUHTETUYECKUE MY TH.

Knerounas wunxeHepus. Meroabl KyJbTypbl KJIETOK M TKaHEW pacTeHUM U KUBOTHBIX. KpmoOanku. Comartnueckas
ruOpuaAn3aIys ¥ coMaTHIeCKuii sSMOpuorenes. Vcmnoiap3oBaHue rarionoB B CENEKIIUUA pacTeHU. [1oyyeHue MOHOKIOHANbHbIX
anmumern. Hcnonv3oeanue MOHOKIOHANbHLIX U HOJIUKIOHANbHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OILIOJIOTBOPEHHUE.
PekoHCTpyKLMs SHIEKIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METO/ TpaHCIUIAHTALUU AJep KIETOK. TexHonocuu 0300poeieHusl,
KYIbMUBUPOBAHUS U MUKDOKIOHATLHO20 PASMHONCEHUSL CEIbCKOXO3AUCMBEEHHBIX KYIbMYP.

XpoMocoMHas U reHHast HHKkeHepusl. VIckyccTBeHHBIN CUHTE3 reHa U KoHCTpyupoBaHue pekoMOonHanTHbeiX JJHK. Cosoanue
MPAHC2EHHBIX OP2aHU3MOo8. JJOCTHKEHHS U TEPCIEKTUBB XPOMOCOMHON W T'€HHOW MHKEHEPUU. DKOJOTHYECKUE U ITHUYECKHE
po0JIEMbl TEHHON UH)KEHEPUU.

Megununckue OuotexHonoruu. Iloctrenomnuas mudposas megunuHa. [IIP-muarnoctuka. MetaOoOMHBIN aHau3,
TCHOLEHTPUYECKUM aHaau3 MPOTEOMa YeJIOBEKa ISl OLEHKU COCTOSIHUS €ro 310poBbiA. VCIOJIBb30BaHHE CTBOJIOBBIX KIIETOK.
Tapretnas tepanus paka. 3D-OnouHxeHepus 1uist pazpadboTku (yHAaAMEHTAIbHBIX OCHOB MEJUIIMHCKUX TEXHOJIOTHI, CO3AaHUs
KOMILJIEKCHBIX TKaHEH COYETAaHWEM TEXHOJOTMH TpEXMEpPHOro OWONpUHTHHra H ckagdonauHra s peuieHus 3anad
[IEPCOHATIN3UPOBAHHON MEAUIIHBI.

Co3znianre BEKTOPHBIX BaKIIMH C 1IEJIbI0 00ecriedeHns KOMOMHUPOBAHHOM 3antuThl OT Bo3OyauTeneit OPBU, ycranoBnenue
MOJIEKYJIIPHBIX MeXaHu3MOB (pyHkiuoHupoBanus PHK-comepkamux BHpyCOB, BBI3BIBAIOIIMX 0CO00 OmacHble 3a00JIeBaHUs
YEJI0BEKA U )KUBOTHBIX.

JleMoHCTpaIn

Tabnuiel u cxembl: «Mcmnosnb3oBaHE MUKPOOPTaHU3MOB B MPOMBIIIICHHOM MPOU3BOACTBE», «KiieTouHass uHXeHepus»,
«I'eHHass UHKEHEPUS».

JlabopaTopHas pabora «3ydeHne 00bEeKTOB OMOTEXHOIOTHI.

[Ipaktuyeckas pabora «IlomyyeHrne MOJTOYHOKHUCIIBIX POTYKTOBY.

Okckypeusi «buorexHoymorusi — BaKHeEWIasgs NPOWU3BOAUTENbHAS CHJIA COBPEMEHHOCTH (Ha OHMOTEXHOJIOTMYECKOEe
IIPOU3BOCTBO)».



11 KJTACC. Tema 1. 3apoxaeHue 1 pa3BuTHE IBOJTIOIUOHHBIX MPeJACTABJIEHUI B 0M0J10TUH

OpomonmonHasa teopus Y. Jlapuna. IIpeanochliku BOZBHUKHOBEHUS NapBUHHM3MA. JKU3Hb M HaydHas ACSATEIbHOCTh Y.
JapBuHa.

JIBrokylye cuiibl 3BoTIOIMH BUJOB 110 Y. JlapBrHY (BBICOKAasi MHTEHCUBHOCTH PA3MHOKEHUSI OPTraHU3MOB, HACJICICTBEHHAS
M3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckor Teopun sBomonuu (CTI). HelitpanbHas Teopus sBomonuu. CoBpeMeHHast SBOTIOIMOHHAS
OuoJiorusi. 3HaueHUE HBOITIOLIMOHHON T€OPUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JlemoHCcTpanuun

[Toptpersl: Apucrorens, K. Jluanen, XX.b. Jlamapk, 9.K. Cent-Unep, XK. Krosee, Y. lapsun, C.C. YUersepuxos, 1.U.
[IImaneraysen, x. Xonnenn, /I.K. benses.

Tabnuup! u cxembl: «Cuctema xuBoi npupoibl (o K. JIunuero)», «Jlectuiia xuBbix cymects (1o Jlamapky)», «Mexanuszm
dbopMupoBaHUsST TPUCTIOCOOJIEHUN Yy pacTeHHil U xXUBOTHBIX (To Jlamapky)», «KapTta-cxema mapiipyra mytemectBus Y.
Hapsuna», «Haxonku Y. lapBunay», «®opmbl 60ps0bI 32 cyiecTBoBaHuEe», «Iloponbl ronyoein», «MHoroodpasue KyJIbTypHBIX
dbopm kamycTel», «llopoasl moMamHUX >KUBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BHAOB (mo Y. Jlapsuny)», «Cxema
COOTHOIIECHMSI IBHXKYIIUX CHUJT IBOJIIOIUNY, «OCHOBHBIE MOJI0KEHUS CUHTETUYECKON TEOPUU IBOIIOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJIbTAThI

[Tonynsiuust kak sieMeHTapHasi enuHuIa HBOMIONUU. COBpEeMEHHBIE METOJbl OIEHKH T€HETHYECKOTO pa3zHooOpasus u
CTPYKTYpHI nomyJisiuii. Mi3MeHeHne reHooH/1a MOMyJISINN KaK 3JIEMEHTapHOE DBOJIIOIIMOHHOE SIBJICHHE. 3aKOH T€HETUUECKOTO
paBHoBecus [x. Xapau, B. BaitaOepra.

DnemeHTapHbIe PaKTOPHI (ABUKYIIME CUITBI) SBOTIONNUA. MyTalmoHHbIN nporiecc. KomOnHaTHBHAS U3MEHYUBOCTH. J{perid
T'€HOB — CJTy4allHble HeHANPaBJICHHbIE U3MEHEHHUS YaCTOT ajuiesie B monysanusax. IQ@ekT ocHoBaTens. Ipgexm 6ymuiiouno2o
eopnviuka. CHUdNCEHUE 2eHemU4ecK020 pasHooopasus: npuyunsl u creocmsus. Ilposenenue saghghexma opeiigha cenoe 6 borvuiux
u maneix nonyrayusx. Murpanun. W3onsuus momymnsiuid:  reorpaduueckas (MPOCTpaHCTBEHHAs), OuoJiormueckas
(penpoayKTUBHASA).



EctectBennblii oTO0p — Hampapisioumii  Qgaxtop sBomtonuu. DOpMBI  €CTECTBEHHOTO OTOOpa: JBIKYILIHUH,
CTaOMIIM3UPYIOLINH, pa3pbiBatoni (Au3pynTuBHbBIN). [Tog0BOMH 0TOOpP. BO3ZHUKHOBEHNE U SBOMIOIMS COLIMATILHOTO TTOBEICHMUS
KUBOTHBIX.

[Tprcnoco0aeHHOCT OPraHU3MOB KaK pe3yJlbTaT MHUKPOIBOMIONMUA. BO3HMKHOBEHHE MPUCIOCOOJIEHUN Yy OpPraHU3MOB.
Apomopdo3bl U uauoanantauuu. I[IpuMepbl TPUCHOCOOJNICHUA Y OpPraHu3MoB: MOPQOJIOTUYECKHE, (PU3NOIOTHYECKUE,
OonoxuMHuueckue, mopeneHIeckne. OTHOCUTEILHOCTD MIPUCIIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpa3oBaHue Kak pe3yibTaT MUKPOIBOJIONUHU. M3omsius — KimodeBoi (akTop
BUI000pa3zoBanus. Ilytm u  cmocoObl  BUAOOOpa3oBaHUs: — ajulonmarpuueckoe (reorpauyeckoe), CUMIATPUUYECKOE
(3KOJIOTHYECKOE), «KMTHOBEHHOE» (MOJIUILIONAN3aLus, THOpuan3ans). JJIMTeIbHOCTh 3BOIIOLUOHHBIX MTPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOO0pa3Hsl.

Ponb 5BOSTIOIIMOHHOM OMOJIOTHY B pa3pab0TKe HAyUYHBIX METOJIOB COXpaHeHUst OMopa3zHoo0paszusi. MUKPOIBOJIIONHUS U KOIBOJIIOIHUS
Mapa3uToOB U UX XO35EB.

Mexanu3mbl (POPMHUPOBAHUS YCTOMUYUBOCTU K aHTHOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JleMoHCTpaIIMn

[Toptpetsi: C.C. UeTBepukoB, J. Maiip.

Tabmuubl 1 cxeMbl: «MyTarimoHHas U3MEHYUBOCThY, «llomymnsimonHas cTpykTypa Buaa», «Cxema MpOsIBICHUS 3aKOHA
Xapau—BaitnOepra», «J/IBwKymiue CHIbl 3SBONIONUNY», «DKOJOTHYECKas W3OJSAIMS TOMYJsIUA CeBaHCKOW (opemmy,
«"eorpaduueckasi U30JSALMS JIUCTBEHHUIIBI CUOUPCKOM M JIMCTBEHHUIIBI JaypcKoi», «[lomynsiiiuoHHbIE BOJHBI YUCICHHOCTH
XUIITHAKOB U XePTB», «CXxema ACHCTBUS €CTeCTBEHHOTo oTO0pa», «DopMbl OOpHOBI 3a cyliecTBoBaHuEY, « HIyCTpUanbHbII
MeJIaHu3M», «JKuBbIe nCKonaeMbie», « [ [OKpOBUTENBCTBEHHASI OKpACKa KUBOTHBIX», «[Ipemynpexaaronias okpacka > KUBOTHBIXY,
«Duznonornueckue amantaruny, «IIprucnocoOIeHHOCTh OpPraHU3MOB UM €€ OTHOCUTENIBHOCTHY, «Kputepuum Buma», «Bumsl
nBoitHuKNY, «CTpyKTypa BHUIa B mpupojae», «CrnocoObl BumooOpa3zoBanusy», «l eorpaduueckoe BumooOpa3oBaHue TPEX BUIOB
JAHJBIIIEH, « DKOJIOTHYECKOe BU000pa3oBaHre BUAOB CUHUL, «Ilomumion sl pactreHui», « KamyctHo-peaednbiii rTuOpumL.



O6opynoBanue: repbdapur pacTeHUM, KOJUIEKIIMM HAaCEKOMBIX, uyudeja MTUIl M 3BEpel ¢ NpUMepamMH pa3IHYHbIX
PUCIIOCOOJICHUI, Yyyena MTUIl U 3BEpeil pa3HbIX BUIOB, repObapuu pacTeHHil OJU3KUX BHUIOB, 00PAa30BaBIINXCS PA3THMUYHBIMU
cnocobamu. JlabopaTopHas pabota «BbIsIBI€HHE U3BMEHYUBOCTH y 0COOEH OJTHOTO BHJIA».

JlabopaTopHnas pabora «[IpucrmocobneHnst OpraHu3MOB M UX OTHOCHTEIbHAS IIEIECO00PA3HOCTHY.

.HaGODaTODHa}I pa60Ta ((CDEIBHCHI/IC BHUJOB II0 MODd)OJ'IOFI/I‘-ICCKOMV KPpHUTCPHUIO.

Tema 3. Makpo3BoIIOLNS U €€ pe3yJIbTaThl

Metonpl u3ydeHus MakpodBOJONUHU. [lajeoHTONOrMYecKne METOJbl M3ydeHus sBojonuu. llepexomnsie (GopMbl U
(UITOTEHETUYECKHE PSIBI OPTAHU3MOB.

buoreorpaduyeckue wmetroasl w3ydeHus dBomonuu. CpaBHenue (uopsl W (payHBI MaTEpUKOB U OCTPOBOB.
buoreorpapuyeckue odsnactu 3emin. BUabl-3HAEMUKU U PEITUKTHI.

DMOpPHOJIOTHYECKHE ¥ CPaBHUTEIBHO-MOP(OJOTUYECKHE METOAbl HM3YyYCHHsS DSBOJIONHUH. | €HETHYCCKHE MEXaHU3MBI
HBOJIIOIIMM OHTOTEHE3a W TIOSIBJICHHS IBOJIIOIIMOHHBIX HOBIIECTB. | OMOJIOTMUHBIE M aHAJIOTHYHBIC OpraHbl. PynuMeHTapHbIC
OpraHbl W aTaBU3MBlL. MOJEKYISIPHO-TCHETHYECKUE, OMOXMMHUYECKHE W MaTEeMaTHYeCKHEe METOAbl HM3YyYCHHsI SBOJIIOIHUU.
I"'omonoruunsie reHbl. COBpEMEHHBIE METOIBI TIOCTPOCHUS (DUIIOTEHETHICCKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAIlIMH U SBOJIOIMS TEHOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuja) ABOMOUMH. [lpunyun cmenvl yukyuii. HeoOpaTUMOCTh SBOJIIONMU. AJTaITHBHAS
paauarus. HepaBHOMEPHOCTH TEMIIOB DBOJTIOIIHH.

JleMoHCTpaIn

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.
Tabmuibr 1 cxeMbl: «DUITOTEHETUYECKHM PSIT JIOMIAAN, KAPXCONTEPUKCH,
«3Bepo3yobie suiepb», «Cterouedansy, «Punnoguts», «CeMeHHbIE MAanOpOTHUKWY», «buoreorpapuyeckrue 30HB 3emMiiny,
«peitd xouTtuHeHTOBY», «PenukTh», «HadampHble cTaauu SMOPHOHATBLHOTO PAa3BUTHSA TMO3BOHOYHBIX KUBOTHBIXY,
«I"OMONIOTHYHBIE M aHAJIOTUYHBIE OpraHb», «PyauMEHThD», «ATaBU3MBI», « XpPOMOCOMHBIE HAOOpHI YEJIOBEKA W IIMMIIAH3E,
«I"maBHbIE HaMpaBIIEHUS IBOJTIOLUNY, «OOLIME 3aKOHOMEPHOCTH SBOTIOLIUAN.



O60DVI[OB3HI/ICI KOJIJICKIIHH, rep6apHH, MYJBIKM  HUCKOIIACMbIX OCTATKOB OpPraHu3MoOB, MYJDIKM T'OMOJIOTUYHBIX,
AHAJIOTUYHBIX, pPYAUMCHTAPHBIX OPraHOB U aTABU3MOB, KOJIJICKIINH HACCKOMBIX.

Tema 4. Ilponcxo:kaeHue U pa3BuTHe )KU3HU Ha 3emJie

HaydHble TUIOTE3bl NMPOUCXOXKACHUS >XKU3HM Ha 3emse. AOuoreHe3 W mnaHcrnepMusd. [[oHayyHble NpPEACTaBICHUS O
3apOKJACHUM KU3HU (KpealoHn3M). [ unoresa mocTosTHHOIO cCaMO3apoKACHUS XKU3HU U €€ onpoBepkeHue onbitamu . Penu, J1.
Cnamnannanu, JI. [Tactepa. IlporcxoxaeHue xu3HA U aCTPOOUOIIOTHSI.

OcHOBHBIE ATanbl HEOPraHWYECKOW H3BoouMH. [lnaHeTapHas (reonoruyeckas) SBOIIOLUUA. XUMHUYECKas 3BOJIOLIMSL.
AOHOTreHHbI! CUHTE3 OpraHMYeCcKUX BemecTB u3 Heopranmdeckux. OneiT C. Muwuiepa u I'. FOpu. O0pazoBanue noamMepoB U3
MoHoMepoB. Koarnepearnas runote3a A.M1. Onapuna, runoresa nepBudHoro OynboHa Jx. XonaeitHa, reneTndeckas runoresa I
Ménnepa. Pudosumsi (T. Yek) u runotesa «mupa PHK» V. ['unbepra. @opMupoBanue MeMOpaH U BO3SHUKHOBEHHE IPOTOKIETKH.

HUctopus 3emumn um Metonpl €€ wu3ydeHHsA. lIckomaemble OpraHMYECKHE OCTAaTKU. ['€OXpoHOJIOTHS M €€ METOHBI.
OTtHOcUTEeNbHAS ¥ A0COIIOTHAS T€OXPOHOJIOTHS. ['€0XpOHOIOruyecKast mKaia: 30Hbl, 3pbl, HIEPUObI, FSTOXU.

HavanbHble s3Tanbl opraHudeckoil »Boyonuu. llosiBeHHME W HBONIONUS MEPBBIX KJIETOK. OBOJIOLUA MeTaboIM3Ma.
Bo3nukHOBeHHe mepBbIX 3kocucTeM. COBpeMEHHblE MHUKPOOHBbIE OMOMIEHKM Kak aHAJIOr NEepPBBIX Ha 3eMjie COOOIIECTB.
CrpomaronuTtsl. [IpokaproTsl 1 3yKapHUOTHI.

[TpoucxoxaeHne s3ykapuoT (CUMOMOTreHe3). DBOIIOIUOHHOE MPOUCXO0KIeHNE BUPYCOB. [IponcxoxaeHrne MHOTOKIETOUHbIX
OpraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX I'PYII MHOTOKJIETOUHBIX OPraHU3MOB.

OcCHOBHBIE ATaIbl 3BOJIIOLIMY BHICIINX pacTeHHil. OCHOBHBIE apoMOp(o3bl pacTeHuil. Berxoa pactenuit Ha cyiy. [TosiBnenue
CIIOPOBBIX PACTEHUI U 3aBOEBAaHKUE UMHU cylId. CeMeHHble pacTeHus. [Iponcxox1eHne HBETKOBBIX PACTEHHIA.

OcCHOBHBIE ATarbl 3BOJIOLNH )KUBOTHOTO MUpa. OCHOBHBIE apoMOp(]O3bI ;KUBOTHBIX. Benackast ¢payna. KemOpuiickuii B3pbiB
— NOSBJICHHE COBPEMEHHBIX THUIOB. IlepBrie XOpA0BbIE )KUBOTHBIE. JKH3HB B BOJIE. DBOIOLMS NIO3BOHOUHBIX. [Iponcxoxaenue
ampuouit u pentuaui. IlpoucxoxaeHue wmiekonuTaronmx U nOTull. [lpuHnun ximodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMU U MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.



PasBuTne xu3HM Ha 3emiie MO 3paM W TEPHOJaM: apXxeu, MPOTEepO30H, Male030l, Me3030H, KaiHo30u. OOmas
XapaKTEepUCTHKA KIIMMaTa U T€0JOTHYecKuX mporeccoB. [losBieHne u pacuBeT XapakTEpPHBIX OPraHU3MOB. YTIie0Opa3oBaHUeE:
€r0 yCIIOBUS U BIIMSHHUE HA TA30BBIN COCTaB aTMOC(EpHI.

MaccoBbie BBIMUpaHUSI — JKOJIOTHYECKHUE KPU3UCHI Mpouuioro. IIpuyuHBI U CIENCTBUS MAacCOBBIX BBIMUPAHMIA.
CoBpeMeHHBIH KOJIOTMYEeCKUI KpU3uc, ero ocooeHHocTH. [Ipobiiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpemeHHas cucTeMa opraHudeckoro mupa. [IpuHiunel kinaccupukanuu OopraHu3MoB. OCHOBHBIE CHCTEMAaTHUYECKHE
IPYIIBI OPraHU3MOB.

JleMoHCTpaIINN

[Toptpetsl: ®@. Penu, JI. Cnannannanu, JI. [Tactep, N.1. MeunukoB, A.. Onapun, J[x. Xonaein, I'. Ménnep, C. Munep,
I'. FOpwu.

Tabnuip u cxembl: «Cxema omnbita @. Peany, «Cxema omnbita JI. [Tactepa 1o u3ydeHuro camo3apoxkaeHus KU3H», «Cxema
onbiTa C. Mumiepa, I'. FOpw», «ITanbsl HEOPraHUYECKON SBOJIIOLUNY, «I'€oXpoHONOrnueckas mkana», «HadampHble 3Tamnbl
OpraHUYecKOoi 3BoonUm», «CxemMa 00pa3oBaHus FyKapHOT MyTEM cuMOnoreHe3a», «Cuctema »KuBOW pUpoAbD», «CTpoeHue
BUpYyca», «ApomMopdo3bl pacTeHu», «Puanogursr», «OIHOKIETOUHBIE BOJOPOCIN», «MHOTOKIETOUHbIE BOJOPOCIHY, «MX1»,
«ITamopotaukmn», «l'ojloceMeHHbIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS KUBOTHOTO MHUPA,
«Apomopdo3sl KUBOTHBIX», «lIpocretimuey, «KumeunononoctHeie», «Ilmockue uepBu», «UmeHucToHOTHE», «PBHIOBY,
«3eMHOBOIHBIEY, «IIpecMbikaronuecsy, «lItuiby, «MiekonuTarommey, «PazBuTre ;KU3HU B apXEHCKOH 3pe», «PazBuTne xu3Hu
B IIPOTEPO30UCKOM 3pe», «Pa3BUTHE )KU3HU B NTAJIEO30MCKOMN 3pe», «Pa3zBuTHe )XU3HU B ME3030UCKOU 3pey, «Pa3BUTHE )KU3HU B
KallHO30MCcKOM 3pe», « COBpeMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O60DVI[OB3HI/IGZ rep6apHH paCTeHI/Iﬁ Pa3IMYHBIX OTACIIOB, KOJUICKIHMH HACCKOMBIX, BJIAJKHBIC IIPCIIapaThl JKMBOTHBIX,

PaKOBHHBI MOJUTIOCKOB, KOJUIEKIIMM HIJIOKOXHX, CKEJEThl MO3BOHOYHBIX MHWBOTHBIX, 4Uydesia NTHUIl U 3BEpPEH, KOJUICKLIHHU
OKAMEHEJIOCTEM, OJIE3HBIX HCKOMAEMBIX, MYJISIKA OPraHUYECKUX OCTATKOB OPTraHU3MOB.

BupryanbHas naGoparopHas pabora «MopenupoBaHue onbiToB Mumiepa—tOpu mo u3ydeHuio aOMOTE€HHOTO CHUHTE3a
OpTraHUYECKUX COCTUHEHUN B MIEPBUYHOM aTMocheper.

JlabopaTopHas pabora «/3ydeHnne u onucanne UCKOMAaeMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.




[Ipaktruyeckas pabora «M3ydeHne ocOOEHHOCTEN CTPOCHUS pACTEHUI Pa3HBIX OTAEIOBY.

[IpakTHyeckas pa60Ta «HBy‘IeHI/Ie 0COOCHHOCTEH CTPOCHUS ITO3BOHOYHBIX JKHUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOIeHe3
Paznensl 1 3a0a4n aHTPOMOJIOTUH. METO/IbI aHTPOTIOJIOTHH.
CranoBieHuE MPEACTABICHUN O TPOUCXOKICHUH YelloBeKa. Penurno3usie Bo33peHus. COBpEMEHHbIE HAYYHbBIE TEOPHH.

CXOI[CTBO YyeloBeKa C KMBOTHBIMU. CHCTeMaTHMUYeCKOE MOJIOKECHHE 4YeJIOBEKa. CBI/II[eTeJ'IBCTBa CXO0ACTBa YCJIIOBCKa C
KNBOTHBIMH: CpaBHI/ITeHBHO-MOp(bOJIOFI/I“IGCKHe, 3M6pI/IOJIOFI/ILIeCKI/I€, (1)PI31/IOJIOFO-6PIOXI/IMI/I‘{€CKI/IG, ITOBCACHYCCKHUC. Otnnuuns
YCJIOBCKA OT XHMBOTHBIX. HpHMOXO)KI[eHI/Ie N KOMINIJICKC CBA3aHHBLIX C HUM IIPU3HAKOB. Pa3BuTre rosoBHOTO MoO3ra M BTOpOfI
CUTHAJIbHOM CHUCTEMBI.

JIBrkymiue cuibl ((hakTopbl) aHTpONOreHe3a: OMoJIornueckue, couranbbie. COOTHOIIEHHE OMOJIOTMYECKUX U COLTUAIBHBIX
(aKkTOpOB B aHTPOIIOTECHE3E.

OcHOBHBIE CcTaauU aHTpororeHe3a. PanHue uyenoBekooOpasHbie 00€3bsiHBI (MMPOKOHCYJIBI) U PaHHUE TMOHTUJBI — OOIIHE
MPEAKU YeJIIOBEKOOOPA3HBIX 00€3bSH W JIOJel. ABCTPAJONMUTEKH — JABYHOTME NpenKu Jroaei. YUenoBek ymenbld, NepBbie
M3rOTOBJICHUSI OpYyIui Tpyna. YenoBek MNpAMOXOIAUIMA M TEPBBIA BBIXOA JitoAeW 3a mnpenensl Adpuku. Yemosek
reiienb0eprekuil — 00Ul MpeoK HEaHIePTAIbCKOTO YeJIOBEKa U YeIOBEeKa pazyMHoOro. UenoBek HeaHIEepPTaIbCKUNA KaK BUJT
JIOIEN XOJOMHOro KiauMmara. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA, JEHHCOBCKHM YEJIOBEK, OCBOEHHWE KOHTHUHEHTOB 3a
npeneinamu Adpuku. [laneorenerrnka u najseoreHOMuKa.

DBOJIIOLIMSI COBPEMEHHOI0 uesoBeka. EcTecTBeHHbI OTOOp B NOMYJSUUAX 4YesloBeKa. MyTalMOHHBIM mpouecc u
nonumopdusm. [lomynsuronHble BOJHBI, Apeiid reHoB, mMurpamus U «3¢(eKT ocHOBaTels» B MOMYJSLIUSX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacbl. Ilonstue o pace. bonbime pacel: eBponeouaHas (eBpasuiickas), aBCTpaJIO-HErpOUAHAs
(3xBaTOpHUaIbHAS), MOHIOJIOUIHAS (a3WaTCKoaMEepuKaHCKas). Bpemsi u myTu paccesneHusi 4esloBeka Mo IuiaHere. EAMHCTBO
yesioBeueckux pac. HaydHnas HecocTosTenbHOCTh pacu3ma. [IpucrnocoOIeHHOCTh YelloBeKa K Pa3HbIM YCIOBHUSM OKpPYXKarolen
cpenbl. Bousiaue reorpaduaeckoit cpessl u Apeiida reHoB Ha MOPQOTIOTUIO B PU3UOIOTHIO YEIOBEKa.



MexaucCuIuIMHapHbIle METOAbl B (u3nueckol (OMOJOTHYECKOW) aHTPOIMOJIOTHH. OBOJIIOIMOHHAS AHTPOMOJOTUS U
NaJCOaHTPOIOJIOTUSl YEJIOBEUYECKUX Tomysuuid. buoconuanbHpie HCCleNOBaHUA NpUpOAbl 4YenoBeka. HccnempoBanue
KO3BOJIIOLUU OMOJIOTUYECKOTO U COIIUAIIBHOTO B YEJIOBEKE.

JlemoHCTpannu

[Toprpetsr: Y. dapBuH, JI. Jluku, A.5. Porunckui, M.M. I'epacumos.

Tabmuiel 1 cxembl: «MeToabl aHTPOIOJOTHHY, «I 0JOBHOW MO3T YelloBeKa», «HemoBekooOpa3Hbie 00e3bsSHBI, «CKeleT
YeJI0BEKa U CKEJICT IIMMIIaH3e»,
«PyauMeHTBl M aTaBU3MbD», «JIBIKYILIME CHUJIbI AHTPOIOTECHE3a», «IBOJIOIMOHHOE JPEBO YEIOBEKa», «ABCTPAJIOMUTEK,
«YenoBek ymenblit», «YHenoBek NpsAMOXoadiuii», «JleHucoBckuil denoBek» «Heannepranbip», «KpoManboHub, «IIpenku
YeJI0BEKa», « ITaIlbl SBOJIIOIINH YEI0BEKay, «Packl ueaoBekay.

OO06opynoBaHue: MYJSIKM OKAMEHEJIOCTEH, MPEeAMETOB MaTepHalbHOM KyJIbTYypbl MPEIKOB YEJIOBEKA, PENPOAYKIUU
(boTorpadum) kapTuH ¢ MUQPOIOTUICCKUMHU U
OMOJEHCKUMU CIOKETaMU MPOUCXOKIEHUS YesloBeKa, pororpadun HaxX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEI0BeKa,

MOJCJIb YCPCIIa YCJIOBCKA U YCPCIla MIMMIIAH3C, MOACIIb KUCTH YCJIOBCKA U KUCTHU HNIMMITIAH3C, MOJCIIN TOPCa MMPCAKOB YCIIOBCKA.

JlaGoparopHas paboTta «M3yueHue 0oCOOEHHOCTEN CTPOCHUS CKeJIeTa YeI0BeKa, CBA3aHHBIX C MPSIMOXO0XKIECHUEM).
[IpakTryeckas padora «l3yueHne 3K0JIOTHISCKHUX aalTaIuil YeJIOBEKay.

Tema 6. IJxosorust — HayKa 0 B3aMMOOTHOILIEHUSAX OPraHU3MOB A HAIOPTraHU3MEHHBIX CHCTEM C
OKpYXKaKLIel cpeaou
3apoxaenne u pasButue skojoruu B Tpyaax A. ['ymGonsara, K.®. Pynse, H.A. CeBepuioBa, 3. I'ekkens, A. Tencnu, B.H.
CykauéBa. Paznensl u 3agaun sxon0run. CBsA3b SKOJOTHH C IPYTUMU HayKaMHU.
Mertoas! sxosioruu. [loneBbie HaOMIOIeHNS. DKCIIEPUMEHTHI B SKOJIOTHH:
MPUPOHBIE U JTabopaTopHbie. MoaenupoBaHue B HKOJIOTHU. MOHUTOPUHT OKPYKAIOIIEH Cpebl: JIOKATbHBIN, PETUOHATBHBIA U
rJ100aTbHEIN.



3HauYEeHHE 3KOJIOTMYECKUX 3HAHUM JUISl YeJOBEKa. JKOJOTMYECKOE MHUPOBO33PEHUE KAK OCHOBA CBA3EH YEIIOBEUECTBA C
npupoaoid. PopMUPOBAHUE HKOJIOTHUECKON KYJIbTYPhl U IKOJIOTMYECKON rPaMOTHOCTH HACEICHHUS.

JleMoHCTpaIMn

[Toptpetsi: A. 'ymOonbar, K.®. Pynbe, H.A. CeBepuios, 2. I'ekkens, A. Tencau, B.H. Cykaués.
Tabmuibl 1 cxeMbl: «Pa3nesnsl Skoaorum», « MeToapl IK0IoTHNY, «CXeMa MOHUTOPUHTA OKPYKAIOIIEH CPeIb.
JlabopaTopHas pabota «VI3ydeHre MeTOJ0B IKOJIOTHUECKUX UCCIIEIOBAHUIN.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

Okosoruueckue (akTopbl U 3aKOHOMEpHOCTU X nedcTBus. Kitaccuukanus skonornyeckux (hakTopoB: aOMOTHYECKHE,
Onothyeckue, aHTtpornoreHHele. OOIIME 3aKOHOMEPHOCTH ACHCTBUSA 3Kojornyeckux (axtopos. IlpaBuno munumyma (K.
Hlnpenrens, FO. JInbux). TonepaHTHOCT. DBPpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qaxtopel. CBeT Kak sKkonoruueckuil ¢akrop. JlelicTBUe pa3HBIX YYaCTKOB COJHEYHOI'O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTMYECKUE IPYIIIBI PACTEHUI U )KUBOTHBIX 10 OTHOIIEHMIO K cBeTy. CUTHaJIBHAS POJIb cBETa. POTONEPUOINU3M.

Temnepatypa kak 3xosioruueckuii paxrop. JlelictBue TemrepaTypsl Ha OpraHu3Mbl. [1oMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE
OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BnaxHocTh kak skonorudeckuit paxrop. [Ipucnocobnenus pacteHuil K noaaep:kanuio BogHoro dananca. Kiaccudukanus
pacTeHul o OTHOILIEHHUIO K Boje. [IprucnocoOneHust KUBOTHBIX K M3MEHEHUIO BOJHOTO PEKUMA.

Cpeapl  oOWTaHMs ~ OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3JYyIIHAs, TMOYBEHHAs, [JIyOMHHAs  MOANOYBEHHAas,
BHyTpuopranuzMenHas. dusmko-xumudeckue OCOOCHHOCTH cpel OOMTaHMsl OpraHu3MoB. [IpucmnocoOrneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE pUTMBL. [Ipucnoco61eHHOCTh OPraHu3MOB
K CE30HHBIM M3MEHEHHUSIM yCIOBUH KU3HH.

Kusznennsie popmbl opranu3MoB. [lonsitue o xu3HeHHO dopme. Ku3zHeHHbIe (POPMBI PACTEHMIA: 1€PEBbsI, KyCTAPHUKH,
KyCTapHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJNETHHUE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOHOHTHI, TE€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.



buotnueckue ¢dakTopel. Bumbl OMOTHYECKMX B3aMMOJCUCTBHI: KOHKYPCHIIHS, XHIIHWUYECTBO, CUMOWO3 U €ro (DOpPMBI.
[Tapa3zutusm, Koomnepanus, MyTyaanu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjaeOHnuecTBO). HeTpoduueckue B3auMoneicTBus
(Tormueckue, Gpopuyeckue, pabpruyeckue). 3HaUCHHE OMOTUYECKUX B3aUMOJACHCTBHUH s CYIIECTBOBAHKS OPTaHU3MOB B CpEIC
obOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JemoHcTpanmn

Tabnuiibl u cxeMbl: «dKosorudeckue GpaxTopb», «CBETOBOM CIIEKTPY», « IKOJOTUYECKUE TPYIIIBI 5)KUBOTHBIX IO OTHOLIIEHUIO
K CBETY», « TenI0KpOBHBIE KUBOTHBICY», «XO0JIOITHOKPOBHBIC )KUBOTHBIEY, «DU3HMOI0THUECKUE aIallTalluU )KUBOTHBIX», «Cpeib
oOuTaHus OpraHu3MoBy», «buonornueckue putmbl», «KuzHeHHble (POpMBI pacTeHuit», «KuzHeHHble (HOPMBI KUBOTHBIXY,
«DKOCHUCTEMA MIUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jecay, «Llenu nuranusy», « XumHn4ectBo», «llapazutuzmy»,
«Konkypenuus», «CumoOnosy», «Kommencannzmy.

Oo6opynoBanue: repOapuu pacTeHUN U )KUBOTHBIX, TPUCIOCOOICHHBIX K BIMSHUIO PA3JIMYHBIX SKOJOTUYECKUX (PAKTOPOB,
repOapun CBETOJIOOMBBIX, TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIIOOMBBIEC, TEHEIIOOUBBIE U TEHEBBIHOCIUBBIE
KOMHATHBIE PACTEHHMSI, repOapuu U KOJUIEKUIUHU TEIJIOII00MBBIX, 3MMOCTOMKUX, MOPO30YCTOMUMBBIX PACTEHHM, Yydena MTULl U

3Bepe, repOapuu pacTeHUM, OTHOCSIIMXCS K rurpoduraM, kcepopuram, Me3opuTaM, KOMHATHBIC PACTEHHS JAHHBIX TPYIII,
KOJUICKIIUHU JKUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpelax, rep0apuu U KOJUICKIIUU PACTEHUN U KUBOTHBIX, 00JIAAIONINX YEPTAMHU
MIPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHCHHSIM YCIIOBHH KU3HU, TepOapyuy M KOJUICKIIUU PACTEHUN M JKMBOTHBIX Pa3TUIHBIX
KU3HEHHBIX (POPM, KOJUICKITUH )KUBOTHBIX, YIACTBYIOIINX B PA3IMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlaGopaTopHas pabora «BrIsiBIeHHEe TPUCTIOCOOJICHNI OPTaHU3MOB K BIUSHUIO CBETaY.

JlaGoparopHas paboTa «BrIsiBlIeHHE TPUCTIOCOOIEHNUNH OPTAaHU3MOB K BIUSIHUIO TEMIIEPATYPhI».

JlaGoparopHas paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTCHUM U3 Pa3HBIX MECT OOUTAHUS.

Tema 8. Ik010russ BUA0B U MOMYJIANH

DKOJIOTUYECKHE XapaKTEePUCTHKU momyssiiuu. [lomynsmus kak Ouonornyeckas cucrema. Poiab HEOTHOPOIHOCTH CPEIbI,
(duznyeckux OapbepoB U OCOOCHHOCTEM OWOJOTMU BHAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHI MOMYJISIITUM.
OCHOBHBIE MMOKA3aTEJIN MOMYJISIUNA: YUCICHHOCTh, INIOTHOCTb, BO3PACTHAS U MOJIOBask CTPYKTYpa, pPOKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTpAIIsl.



Dkosioruyeckas CTpykTypa nomyiasiiuu. O1eHKa YUCICHHOCTH MOIMYJISIIAH.
JlvHaMuKa OMyJISIUUK U €€ peryisanusa. buoTnyeckuid moTeHuyan nonyiasiuui. MoaenmpoBaHie IMHAMUKH onyJaiuu. Kpusbie
pOCTa YHCIICHHOCTH MomyJisanuu. KpuBbie BbDKUBaHUS. Perynsus 9ucieHHOCTH TOMYISIITUI: poyib (haKTOPOB, 3aBUCSIIUX U HE
3aBUCSIIMX OT IJIOTHOCTH. DKOJOTHUECKHE cTpaTeruy BuaoB (r- u K-ctparerun).

[Tonatne o006 »Kosoruyecko Huie Buaa. MectooOutanue. MHoromepHas MoJeiab dKojiorudyeckod Humwm JIx. M.
XaTtunHCcOHa. Pa3Mepsbl 3kosornueckor HUIIM. [loTeHImanpHas u peaqn3oBaHHAas HUIIN.

Bun xak cucrema nonyiisinuii. Apeanbl BUI0B. BUIBI U NX )KU3HEHHBIE CTPATETHH. DKOJIOTHUYECKUE SKBUBAJIEHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPAIIUN )KUBOTHBIX. BHOJIOrMYeCKe NHBA3UH YYKEPOJHBIX BUJIOB.

JleMoHCTpaIMn

[Toptper: k.. XarunuHCOH.

Tabmuubl U cXeMmbl: «IDKOJOTHYECKUE XapaKTEPUCTHKU MOMyisiuny, «lIpocTpaHcTBeHHass CTpYKTypa TMOIMYJISIIHI,
«Bo3pacTHble TTHpaMuIbl NOMYJIAMUN», «CKOPOCTh 3aCEIIEHUS MOBEPXHOCTH 3E€MIIM PA3IMYHBIMUA OpraHuzmMamun», «Mopaenb
skonornyeckor Humm Jx. M. XaTauHcoHay.

O6opynoBaHue: repoapuu pacTEHUN, KOJIJIEKIIUU KUBOTHBIX.

JlaGoparopHas paboTta «IIpucnocoOaeHus CeMsIH paCTeHUM K PacCEICHUION.

Tema 9. Iko10rus CO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa oprann3moB. buoiieHos u ero cTpykTypa. CBsizu MKy OpraHM3MaMu B OMOIICHO3E.

Okocuctema kak oTkpbiTas cucrema (A.J[x. Tencnu). OyHKIIMOHATBHBIC OJIOKM OPTaHU3MOB B SKOCHUCTEME: TIPOTYIICHTHI,
KOHCYMEHTHI, peylieHThl. Tpoduueckue ypoBau. Tpoduyeckue nenu u cetu. Abuotudeckue 07J0ku dkocucteM. [10YBbI U WITBI
B 9KocucTeMax. KpyroBopoT BeIeCTB U OTOK YHEPTUH B YKOCHUCTEME.

OcHOBHBIE MMOKa3aTEIN YKOCUCTEMbI. bruoMacca 1 poayKIus. DKOJIOTHUECKUE MUPAMUJIBI Yicell, OMOMAaCChl M SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
coo0riecTB — cykueccud. [lepBUUHbBIC W BTOPUYHBIC CYKIIECCUU W WX NMPUIUHBI. AHTPOIIOTCHHBIC BO3JICUCTBUS Ha CYKIICCCHH.
KimakcHoe coobiiectBo. bruopasHooOpasue v mojHOTa KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[TpupoaHbIe SKOCUCTEMBL. DKocUCmeMbl 03P U peK. DKOCUCTEeMbl MOpell U OKeaH08. DKocucmemvl MyHOp, Jlecos, cmenell,
Ny CMblIHD.

AHTPOTIOTEHHBIE 3KOCHCTEMBI. ATpodKocucTeMa. ATrporieHo3. Pazmmuus Mexay aHTpONOTeHHBIMH W TPUPOIHBIMH
KOCHCTEMAaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoxackas ¢uopa u dayrna. CHHaHTpONU3aMS TOPOICKOM
daynbl. bruonornyeckoe u X03sMCTBEHHOE 3HAYCHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUIM OPraHU3MOB B dKOCUCTEMaxX. Poib kackadHoz2o a¢pgexma u
8UO08-30UPUKAMOPO8 (KNI0UeBbIX 8U008) 8 PYHKYUOHUpOosaHuu 3xocucmem. IlepeHoC SHEPruu U BEIIECTB MEXKY CMEKHBIMU
AKOCHUCTEMaMH. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJSAIMA M DKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIIOTCHHBIX
BO3CHCTBUM.

Mexanuzmbl  6030elicmeust 3a2pA3HEHUN PA3HLIX MUNOE HA CYOOPSAHUBMEHHOM, OP2SAHUSMEHHOM, NONYJIAYUOHHOM U
IKOCUCEMHOM YPOBHSX, OCHOBbL IKOJIO2UHECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmausi. MeTo10JI0THs MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTCHHBIX IKOCUCTEM.

JleMoHCTpaIMn

[Toptpet: A.Jlxk. Tencnu.

Tabmuubl 1 cxeMbl: «CTpyKTypa OHOLIEH03a», « DKOCUCTEMA IIUPOKOJIMCTBEHHOTO JIeca», « DKOCUCTEMA XBOWHOIO JIEcay,
«DyHKIIMOHATBHBIE TPYIITIBEI OPraHU3MOB B dKocHCcTEME», « KpyroBopot BemecTs B akocucteme», «Llernu nmutanus (mactOumHas,
JNETPUTHAS)», «IJKOJOTMYECKass MUpaMHUAA YHUCe», «IKOJOrMYecKas MNUpaMuja Ouomacchl», «IKOJOTMYECKas MNUpaMHaa
sHeprumy», «O0pa3zoBanue Oonotay, «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCe MoXkapay, « IKOCHCTEMa 03€pay,
«ArporeHo3», «KpyroBopoT BeIeCTB U IOTOK SHEPTHH B arporeHosey, «lIpumepsl ypboskocucTem.

ObGopynoBanue: repdapuy pacTeHUM, KOJJICKIIMM HACEKOMBIX, dydYelia MTHIl W 3Bepeu, repOapuu KyJbTYPHBIX U
JTUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJCIIb DKOCUCTEMBI.

Ipakmuueckas paboma «VI3yueHue u onucaHue ypoo3KOCUCTEMBD».

Jlabopamophas paboma «3yuenne pazHooOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX)).




Irckypcus «IKCKYpCUs B TATUYHBIA OMOTEOIIeH03 (B 1yOpaBy, OEpe3HsK, CIbHUK, HA CYXO0JIbHBIN WU TOMMEHHBIN JIYT,
03epo, 00JI0TO)».
IKcKypcus « IKCKYPCHUS B arpO’IKOCUCTEMY (Ha IMOJI€ WU B TEIJIMYHOE XO35HCTBO)».

Tema 10. buocdepa — riodanbHas IKOCHCTEMA

buocdepa — obmiemanerapHas 060g04ka 3eMId, e CYIEeCTBYET WK CYIIECTBOBajA *KU3Hb. Pa3BUTHE MIPEICTaBICHUN O
ouocdepe B Tpynax J. 3rocca. Yuenne B.M. Bepnajackoro o 6uochepe. Obnactu 6mochepsl u e€ cocrap. JKuBoe BemecTBO
ounocdepsl U ero GyHKIHUU.

3aKOHOMEpPHOCTH cyliecTBOBaHUsl Ouocdeprl. OcodeHHOCTH OMochephl Kak TI00aTIbHOM 3KOCHUCTEMBI. J[MHaMUuyeckoe
paBHOBecue B Onocdepe. KpyroBopoTsl BelIecTB U OMOT€OXMMHYECKUE HUKIBI (yriiepoaa, a3ota). PUTMUYHOCTD SIBJICHUI B
ouocdepe.

3oHanbHOCTh OMocdepnbl. [lonsitue o Omome. OcHOBHBIE OWOMBI CYIIW: TYHApPA, XBOWHBIE Jieca, CMEIIAHHBIE U
IITUPOKOJUCTBEHHBIE JIeca, CTEH, CaBaHHBI, ITyCTBIHU, TPONMUYECKHE JIeca, BRICOKOTOphs. KimMar, pacTUTeIbHBIA U )KUBOTHBIN
MUp OHMOMOB CYIIIH.

CrpykTypa u (yHKLHS )KUBBIX CUCTEM, OLIEHKA UX PECYpPCHOr0 MOTEeHUHaNa U OMochepHbIX (QYyHKIIHMA.

JemoHcTpanuu

[Toptpetsr: B.W. Bepnaackuii, 3. 3rocc.

Tabmuubr u cxembl: «l'eocthepsr 3emnn», «KpyroBopoT azora B mpupojae», «KpyroBopor yriepona B TPHUPOACH,
«KpyroBopot kucinopozaa B npupoje», «KpyroBopot Boasl B npuponae», «OcHOBHbIE OMOMBI Cyny, «KnumaTudeckue mosica
3emumm», «Tynapay», «Taira», «Cwmemannsiii Jsecy, «lllupokonuctBeHHbli Jec», «Crenb», «CaBaHHay, «llycThIHS,
«Tponmueckuii necy.

OO6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIMH JKUBOTHBIX.




Tema 11. YestoBek M OKpyka0MIAs Cpeaa

DKOJIOrM4ecKre KpU3uChl U UX NMpU4MHbL. Bo3neiicTBue yenoBeka Ha Ouocdepy. 3arpsi3HeHUe BO3AyLUIHON cpeabl. OxpaHa
BO3/lyXa. 3arps3HEHUE BOJHOM cpenbl. OxpaHa BOJIHBIX pecypcoB. Paspymienuwe mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
M3menenue kimMara.

AHTpONIOr€HHOE BO3ACHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIM MUp. OXpaHa paCTUTEIBHOIO U KUBOTHOTO MUpa. OCHOBHBIE
NpUHIUIBL 0XpaHbl npupoibl. Kpacusie kauru. Ocobo oxpangemsie npupoansie Tepputopun (OOIIT). borannueckue canbl U
300JI0TUYECKUE TTApKHU.

OCHOBHBIE IPUHILIUIIBI YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA U IIPUPOIBI.

PanmonansHoe NpUPOIONOIL30BAaHUE U COXpPAHEHHE OMOJIOrMUecKOro pasHooOpasus 3emin. OOLMe 3aKOHOMEPHOCTH
IJI00aJBHBIX KOJIOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpU3KCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTre METO/I0B MOHUTOPUHIA PAa3BUTHUSI OMACHBIX TEXHOTEHHBIX IpoleccoB. CucmemHbvle UCCIe008aHus nepexooa K
pecypcocoepezaiowjeil U KOHKYPEHMocnocobHnou sunepeemuxe. buonozcuueckoe pasnoobdpaszue u obuopecypcovl. Hayuonanvhuvle
uHgopmayuonHbvle cucmemyl, odbecneyusarowue O0CMyn K UHpopmayuu no coCMmosiHuI0 0moenbHulx U008 u skocucmem. OcHosbl
9KOpeaduIUmMayuy SKOCUCmeMm u cnocooos 6opvowl ¢ buonospedxcoenuamu. Pekoncmpykyus MopcKux u Ha3eMHbIX 5KOCUCTEM.

JeMoHcTpanuu

Tabnuupl 1 cxembl: «3arpsi3HeHue atMocQepb», «3arpsizHeHue ruapocepb, «3arpsizHeHue MnouBb», «IlapHUKOBBI
ad ek, «Ocodo oxpaHseMble TPUPOIHBIE TEPPUTOPUNY, «MOAENIH yIpaBIsIEMOro MUPAY.

O6opynoBanue: ¢otorpaduu oxpaHseMmbix pacTeHuil u kuUBOTHBIX Kpacnoit kuuru Poccuiickoit ®@eneparnuu, KpacHoit
KHUTH PETUOHA.

IIJTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI KYPCA «PEHHIEHUE ITPOBJIEMHBIX N
HECTAHIAPTHBIX 3ATAY 11O BOITPOCAM MHOI'OOBPA3UA OPTAHNYECKOI'O MUPA.
JABOPATOPHBIN TIPAKTUKYM C OBOPYJIOBAHUEM «TOYKH POCTA» IO AHATOMUHA
YEJIOBEKA JJIs 10 -11 KTACCOB»




JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaer TpeOOBaHUS K pe3yJabTaTaM OCBOCHHSA OOYYAIOMIMMUCS MPOTPaMM CpPEIHEro OOIIETro
00pa30BaHus: JIMYHOCTHBIE, METANPEIMETHBIC U MPEIMETHBIC.

B cTpykType NMYHOCTHBIX pPE3yJbTaTOB OCBOCHHSI MPOTPAMMBI 1O OMOJOTHH BBIJCICHBI CIICIYIONTUE COCTABIISIOININE:
OCO3HaHHE OOYYAIOIIUMUCS POCCUHUCKON IpaKJaHCKOW MIACHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTU U
CaMOOTIPEICIICHUIO, HaJU4Yhe MOTHUBAllMU K OOYYEHHIO OWOJIOTHH, IEJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOCKICHUM
JUYHOCTH Ha OCHOBE KJIFOYEBBIX IEHHOCTEW M MCTOPUUYECKUX TPAIUIIMI Pa3BUTHS OMOJOTHYECKOTO 3HAHMS, TOTOBHOCTh H
CIIOCOOHOCTH O0YYaOIIMXCS PYKOBOJICTBOBATHCS B CBOEH JCSATEIBHOCTH IIEHHOCTHO CMBICIOBBIMH YCTAaHOBKaMU, PUCYIITUMU
cuUcTeMe OMOJIOTUYECKOT0 00pa30BaHMs, HAJIMYME MPABOCO3HAHUSA SKOJOTUYECKON KYJIbTYPhI, CIIOCOOHOCTH CTaBUTH LIETU U
CTPOUTH KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE PE3yNbTaThl OCBOCHUS MPOrPAMMBI IO OMOJIOTHM JOCTUTAIOTCA B €AUMHCTBE YUE€OHON M BOCHHUTATEIBHOM
NEATEIbBHOCTU B COOTBETCTBHUM  C TPAAULUOHHBIMU POCCUMCKUMHM COLUUOKYJIbTYPHBIMH, HCTOPHUYECKHUMH W JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TPUHSATHIMA B OOIIECTBE MpaBUIaMU U HOPMAaMHU IMOBEICHHUS U CHOCOOCTBYIOT Mpoleccam
CaMOITO3HAaHUs, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, PA3BUTHSI BHYTPEHHEH MO3ULMM JTUYHOCTH, MATPUOTU3MA U YBAXKEHUS K
3aKOHY U TPABOIOPSAKY, YEJIOBEKY TpyJa W CTaplieMy IOKOJCHHIO, B3aUMHOTO YBa)KCHHS, OCpEKHOTO OTHOIIEHUS K
KYJIbTYPHOMY HACJIEIUIO U TPaAULIASIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanyu, Npupoae U OKPyk arouen cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUS y4eOHOro mpeamera «buosiorus» AOMKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTh
00y4Jaromuxcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEHN MO3UIIMEN JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKJICHUM, COOTBETCTBYIOMIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPacIIupEeHUE
YKU3HEHHOT'O OIbITA U OMBITA JCSITEILHOCTH B MPOIECCE peaTu3allii OCHOBHBIX HANPaBIECHUNA BOCIUTATEILHOMN AEATEILHOCTH, B
TOM YUCJIE B YACTU:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOHN MO3UITUN 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA; OCO3HAHNE CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA

Y TIPaBOMOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATETbHOCTH MPU CO3JaHUU YUEOHBIX



MIPOEKTOB, PEIICHUH YU4EeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIMIOJTHEHUN OMOJOTHYECKIX IKCIICPUMEHTOB;
CIIOCOOHOCTH OTPEACIATh COOCTBEHHYIO TTO3UITUIO TI0 OTHOIIEHUIO K SIBJICHUSIM
COBPEMEHHOW J>KM3HM U OOBSICHATH €€, YMEHHWE VYYHTHIBATH B CBOMX JEHCTBHSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJIEH C Pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMAJIBHBIM TOJOKEHHUEM; TOTOBHOCTh K
COTPYIHMYECTBY B TMPOIECCE COBMECTHOTO BBIMIOJIHEHUS] Y4Y€OHBIX, IO3HABATENbHBIX M MCCIIEIOBATEIbCKUX 3aJ1ad,
YBOKUTEJIIBHOTO OTHOILIECHHUS K MHEHHMIO OMNIOHEHTOB MpPHU OOCYXIEHUU CIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJEpKaHUS,
TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;
2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:
c(hOpMUPOBAHHOCTh POCCUMUCKOMN TPaXKIaHCKON UACHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUSI K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH mepes PoauHoON, ropaocTy 3a CBOM Kpal, CBOIO PoavHYy, CBOM SI3BIK U
KYJbTYpPY, OPOIIJIOE U HACTOSIIEE MHOTOHAIMOHAIBHOTO HapoJa Poccuu; IEHHOCTHOE OTHOIIEHUE K IPUPOJTHOMY HACIIEIUIO U
MaMsTHUKaM MPUPO/IBI,
nocTwkeHussM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE; CIIOCOOHOCTh OIICHUBATH BKJIAJ] POCCUUCKUX YUEHBIX B
CTaHOBJICHUE U Pa3BUTHE
OMONIOTHY, MTOHUMAHMS 3HAYECHHs] OMOJIOTMH B TIO3HAHWW 3aKOHOB MPHUPOJBI, B KU3HHU YEJIOBEKAa U COBPEMEHHOTO OOIIECTBa;
ujeiHas yoexx1€HHOCTb, TOTOBHOCTD K CITY>KEHHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPO/IA;

c(hOPMHUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, ATUYECKOTO IOBEICHHUS; CIIOCOOHOCTh OILIEHHMBATH CUTYallMI0O M MPUHUMATH
OCO3HAHHBIC DPCIICHUS, OPUEHTUPYICh HAa MOpPaIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH; OCO3HAHUE JIMYHOIO BKJIaja B
MOCTPOEHUE YCTOMYMBOTO OYYyIEro; OTBETCTBEHHOE OTHOLIEHUE K CBOUM POJIUTENSIM, CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
IIPUHATHS IEHHOCTEN CEMENHON )XU3HU B COOTBETCTBUM C TpaauLIMsIMU HaponoB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS



ACTETUYECKOE OTHOIIICHUE K MUPY, BKITFOUast SCTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPY/a, OOIMIECTBEHHBIX OTHOIICHU;, TMOHMMAHHE AMOIIMOHAILHOTO BO3JCHCTBUS JKUBOU
MPUPOJIBI U €€ LIEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BHUJIaX UCKYCCTBA, CTPEMIICHHUE MPOSBIISTh KAa4eCTBA
TBOPUYECKOU JINYHOCTH;

5) dpuznyeckoro BocnuTaHusA, GOPMHPOBAHUA KYJIbTYPhI 310POBbSI H SMOIMOHATLHOTO 0JIArONOJyYHsI:

MOHMMAHUE M peain3alus 3J0pOBOro M 0e30macHOro odpasza *KU3HU (30POBOE MHUTAHUE, COOJIIOJACHUE TUTHEHUYECKHUX
npaBuJ M HOpPM, COAJTaHCHUPOBAHHBIM PEXKUM 3aHATUA U OTAbIXa, pPEryisgpHas (Qui3nueckas aKTUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3WYECKOMY W TICHXHYECKOMY 3JI0POBBIO; TTOHMMAaHHE
[IEHHOCTH MPaBUJI MHIUBUIYATBHOTO U KOJUIEKTUBHOTO 0€30I1aCHOT0 TTOBEICHHS B CUTYAIIUSIX, YTPOKAIOIINX 3JI0POBBIO U )KU3HU
J0JIel; OCO3HAHUE TIOCIICJICTBUN U HEMIPUATHUS BPEIHBIX IPUBBIUEK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYpEeHUS);

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAYy, OCO3HAHHME IICHHOCTH MAacTepCTBa, TPYAOTIO0ME; TOTOBHOCTh K AaKTUBHOM JESTEIHHOCTU
TEXHOJIOTHYECKOW W COIMAJIbHON HAMpPaBIICHHOCTH, CIIOCOOHOCTh WHUITMUPOBATh, TUIAHUPOBATH U CAMOCTOSITEIILHO BBITIOJIHSTH
TaKylo JICSITEIbHOCTD; HHTEPEC K Pa3Iu4HbIM chepam npodheccCuoHaTbHOM eI TeIbHOCTH, YMEHHE COBEPIIIATh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau30BBIBaTh COOCTBEHHBIC XKHM3HEHHBIC IUIAHBI; TOTOBHOCTH M CIIOCOOHOCTh K OOpPa30BaHHMIO H
caM000pa30BaHUIO HA MPOTSHKEHUH

BCEH JKU3HU;

7)  IKOJOTHYECKOro BOCIMUTAHMSI: YKOJOTHMYECKHU [1eIeco00pa3Hoe OTHOIIEHHE K PUPOJIe KaK NCTOYHUKY JKU3HU Ha 3eMuie,
OCHOBE €€ CYIIICCTBOBAHUSA; I[OBBIIICHUE YPOBHS HKOJIOTMYECKON  KYJbTYpPBI: IPHOOPETEHNE OIlbITa

MJIAHUPOBAHMSI MOCTYMKOB M OIIEHKH UX BO3MOXHBIX MOCIEACTBUMN 1JIs1 OKPYXKAIOIEN Cpe/ibl; 0CO3HAHUE rI100aJbHOTO Xapakrepa
HKOJIOTMUYECKUX MPOOJIEM U MyTel X peleHus; CHOCOOHOCTh UCIIOJIb30BATh MPUOOpETaeMble IPU N3YUEHUH OMOJIOTUH 3HAHUS U
YMEHUS MPU PELICHUU MPOOJieM, CBSI3AHHBIX C PAallMOHAIBHBIM MPHUPOIONOIb30BaHUEM (COOIIOJIEHUE MPABUII MOBEJICHUS B
NpUpoJie, HANPABIECHHBIX HA COXPAHEHHWE PaBHOBECHUS B IKOCHCTEMAaX, OXpaHy BHJOB, HKOCHCTEM, OHocdepsl); aKTHUBHOE
HEMpUsITUE JEHCTBUN, MPUHOCSIIIMX BpEJ OKPYXKaIoIIeW NPUPOIHON Cpele, yYMEHHWE MNPOTHO3UPOBATh HEOIaromnpusTHHIE
DKOJIOTUYECKUE IIOCIEACTBUA IPEANPUHUMACMBIX JCUCTBUM M MPENOTBpallaTh HX; HAJIUYUE PAZBUTOIO HKOJIOTHMUECKOIO



MBIIIUICHUS, SKOJIOTHUECKOMN KYJIBbTYPBI, ONBITA ICATEILHOCTH SKOJIOTMYECKON HAPaBICHHOCTH, YMEHHUSI PYKOBOJACTBOBATHCS UMH
B MO3HABAaTEIbHON, KOMMYHHKATUBHON W COLMAIBHOM NPAKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON AESATEIbHOCTH
AKOJIOTMYECKOMN HAIMPaBICHHOCTH;
8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH W OOIIECTBEHHOU
MPaKTUKA, OCHOBAHHOTO Ha JHajore KyJIbTYyp, CIHOCOOCTBYIOIIEIO OCO3HAHHIO CBOETO MECTa B TOJHUKYJIBTYPHOM MHPE;
COBEPIICHCTBOBAHUE SI3BIKOBON M YUTATEIBCKOU KYJIBTYPhI KaK CPEeICTBa
B3aMMOJICUCTBUSL MEXAY JIIOJABMU M TO3HAHUS MHPA; MOHUMAHHUE CHEeUU(PUKU OMOJIOTUM KaK HAayKH, OCO3HAHUS €€ poJik B
(hopMUpOBaHUM PALIMOHAIBHOTO HAay4yHOTO MBIIUICHUSA, CO3JAHUU  1IEJIOCTHOTO MPEJCTABICHUSI 00 OKPYKAIOIIEeM MUPE
KaK O €IMHCTBE MPUPOJIbI, YeJIOBEKa U 00IIECTBA, B TIO3HAHUH IIPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH ITPOOJIeM COXpaHEHUS
MPUPOTHOTO PABHOBECHUS; YOSKAEHHOCTh B 3HAYUMOCTH OHOJIOTHMU JJIsl COBPEMEHHOM IMBUIIM3AIMU: 00ECTIEYEHUsT HOBOIO
YPOBHS Pa3BUTUSI MEIUIIMHBI, CO3JJaHNE TICPCIICKTUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX peIllaTh PeCypCHBIC MTPOOIEeMBbl pa3BUTHS
YeJIOBEUYECTBA, TOKMCKA MYTEH BBIXOJA W3 TJIOOATBHBIX AKOJOTHUYECKUX IMPOOJIeM U OOecCIeueHHs Iepexoaa K yCTOMUUBOMY
Pa3BUTHIO, pPAIMOHAIBLHOMY HCIOJB30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHMIO HOBBIX CTAHAAPTOB >KU3HU,
3aMHTEPECOBAHHOCTh B TOJYYCHUHU OHMOJIOTHYCCKHX 3HAHWN B IIEJIAX TMOBBIMICHHUS OOINCH KYJIBTYPhI, €CTECTBEHHO-HAYIHOM
IPaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHATBLHON T'PaMOTHOCTH oOyyaromuxcsi, GopMUPyEeMOM TIPpU  U3YyUYCHHUU
OMOJIOTHH; TTOHUMAHHUE CYIIHOCTA METOJOB MO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BATh
MoJTy4yaeMble 3HAHUS U aHAIM3a U OOBSCHECHHS SBIICHHM OKPYKAIOIIEr0 MUpPA M MPOUCXOAANIUX B HEM M3MECHEHUH, yMEHUE
nenaTh 00OCHOBAHHBIC 3aKJIFOYEHUS HA OCHOBE HAYUYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C IIE€JIbIO MOJYyUYEHUS IOCTOBEPHBIX
BBIBOJIOB; CITOCOOHOCTBH CaMOCTOSITEIILHO MCIIOIh30BaTh OMOJOTHUCCKHE 3HAHUS IS PEIICHHS MPOOJIEM B PealbHBIX KU3HECHHBIX
CUTyallusX; OCO3HAHUE LIEHHOCTHM HAYYHOH  JI€ATEIbHOCTH,  TOTOBHOCTb OCYIIECTBIATH MPOEKTHYIO u
HCCIIEIOBATENbCKYIO ICATEILHOCTh MHANBUYAIFHO U B TPYIINE; TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TIOJTyYCHHUIO HOBBIX 3HAHUM 110 OMOJIOTUY B COOTBETCTBUU C JKM3HEHHBIMH TIOTPEOHOCTIMH.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

MeranpenMeTHble pe3yibTaThl OCBOEHHA Kypca «PemieHre npoONeMHBIX W HECTaHIAPTHBIX 3aJad [0 BOIpOcam
MHOT000pa3usi opranndeckoro Mupa. JIabopaTopHsblil TPakKTUKYM ¢ 000pyAoBaHuEM « TOUKH pocTa» 10 AHATOMUM YEJIOBEKa JIs
10-11 xpaccoB» BKJIIOYAIOT: 3HAuMMble JUid (OPMHUPOBAHMSI MHPOBO33PEHHUSA OOYYaAIOLUXCS MEXIUCHUIUIMHAPHBIE
(MeXIIpeIMeTHBIE) O0IleHAyYHbIE MOHATHSA, OTPAXKAIOUINE IEJIOCTHOCTh HAYYHON KAapTUHBI MHpAa U CHEHU(PHUKY METOIOB
MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTUs, SIBJICHUE, IPOLIECC, CUCTEMA, HAYUYHbIN (paKT, IPUHIUII,
TUI0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS, UCCIIEI0BAHNE, HAOMIOAEHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCAIbHbBIE
y4eOHbIe JeHCTBUA (I03HABATEIbHbIE, KOMMYHUKATUBHBIE, pETYJIATUBHBIE), 0OecneunBaronie (GopMrUpoBaHue QYHKIMOHAIBHON
IPaMOTHOCTH UM  COLMAJIbHOM KOMIETEHIMHM OOYy4aloUMXcs; CHOCOOHOCTh OOy4aroluXcsl MCIHOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUSI U YHUBEpCaJbHbIE Y4eOHbIE NEHCTBHS B MO3HABATEIBHON M COLMAIIBHON
MIPaKTHKE.

B pesynbTaTe u3ydeHus kypca y oOygaromierocs OyayT cpopMupoBaHbI TMO3HABATEIbHbIE YHHUBEPCAIbHBIE Y4YCOHBIC
JeNCTBUs,, KOMMYHHUKAaTHBHBbIE YHUBEpCAJIbHbIE yueOHbIE NEWUCTBUS, PEryJISTHUBHbIE YHUBEpCAJbHblE yueOHbIE JEHUCTBUS,
COBMECTHAs JESATENbHOCTD.

ITo3HaBaTeIbHBbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eCTBUS ba3oBble Jlornueckue 1eiicTBus:

CaMOCTOATEIILHO (POPMYIIHPOBATh U aKTYaJTU3UPOBAThH IPOOIEMY, pacCMaTpUBaTh
e€ BCECTOPOHHE; MCIIOJL30BAaTh MPU OCBOCHWUW 3HAHWM TPHUEMBI JIOTUYECKOTO MBINIUICHUS (aHAlW3a, CHHTE3a, CPaBHEHUS,
kinaccuukanuu, o00OIIEeHUs), PACKPHIBATH CMBICT OWOJOTHYECKUX TOHATUN (BBIACIATh WX XapaKTepHbIC MPU3HAKH,
YCTaHABJIWBATh CBS3M C JPYTUMHU TOHATHSIMHM);, ONPEIACIATh IEIN ISATEILHOCTH, 3aJlaBas IapaMeTpbl M KPUTCPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTAThl JEATEILHOCTH C IMOCTABICHHBIMH IIEJISIMU; UCIIOJIb30BATh OMOJOTUYECKUE TTOHATUS TS
oObsicHeHHsI (HDaKTOB W SIBJICHHM XUBOW TPHUPOJIBI, CTPOUTH JIOTMUECKHE PACCYXKIeHUS (MHIYKTUBHBIC, NEAyKTHUBHBIE, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH U TIPOTHBOPEYHMS B pPAacCMaTPUBACMBIX SBJICHUAX, (OPMYIMPOBATH BBIBOJBI M
3aKJTIOYEHUST; TPUMEHSATh CXEMHO-MO/ISTLHBIE CPEJICTBA JUIsI MPEJICTABICHUS CYIIECTBEHHBIX CBA3EH M OTHOIICHUH B U3y4aeMBbIX
OMOIOTHYECKUX 00BEKTaX, a TAaKXKe MPOTUBOPEUUH PA3HOTO POJIa, BHISIBJICHHBIX B Pa3IUYHBIX WH(POPMAIMOHHBIX UCTOYHUKAX;



pa3pabaThIBaTh IUIaH pEHICHUs MPOOIEMBI C YYETOM aHATN3a UMEIOIIMXCSl MAaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB; BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIECJISAM, OLICHUBATH PUCKU IOCIECACTBUN IEATEIBHOCTH,
KOOPJMHHUPOBATH U BBHITIOJIHATH pabOTy B YCIOBHSIX pPeaJbHOTO, BUPTYAIbHOTO U

KOM6I/IHI/IpOBaHHOFO B33HMOI[CI>1CTBPI$I; Pa3BHUBATh KPCATUBHOC MBIIIJICHHUC IIPU PCHICHUU KU3HCHHBIX HpO6HCM.
ba3oBble HCCJIIeA0BaATCIbCKHUE HeﬁCTBHH:

BJIQJICTh HAaBBIKAMH y4eOHO-HCCIICIOBATEIBCKOM U MMPOCKTHOM JACATEIHPHOCTH, HABBIKAMH Pa3pelIeHHs TPO0IeM, CIOCOOHOCTHIO
U TOTOBHOCTBIO K CaMOCTOATEIbHOMY TOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a]lad, MPUMEHEHUIO Pa3IMYHBIX METOJI0B
MMO3HAHUS;, UCIIOJIB30BATh PA3INIHBIC BUBI ICSITCIIBHOCTH I10 ITOTYYESHUIO HOBOTO 3HAHUS, €T0 MHTEPIPETAIliH, MPeoOpa30BaHHUIO
1 IPUMEHEHHUIO B yUCOHBIX CUTYAIUAX, B TOM YHCIIC IIPU CO3JaHUHU YUCOHBIX U COIUATBHBIX MMPOCKTOB; (DOPMHUPOBATH HAYIHBIH
TUIl MBIIUICHUS, BIIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMH TOHATUSAMH M METOJaMHU; CTaBUTh U (POPMYIUPOBATH
coOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHOMN ACSITCIBHOCTH U )KU3HEHHBIX CUTYAIUSX; BBISBIISATH IPUYUMHHO-CICACTBEHHBIC CBSI3H U
aKTyaJIM3upoBaTh 3aJady, BBIABUTATh TUIIOTE3Y €€ PEIeHUs, HaXOIUTh apryMEHThI JJIsl JOKa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/laBaTh MapameTpbl U KPUTEPUH PEIICHUsS; aHATU3UPOBATh MOJYyYEHHBIE B XOJ€ PEIICHHS 3a/1aud Pe3yiIbTaThl, KPUTHUYECKU
OIICHWBATh UX JOCTOBEPHOCTH, TPOTHO3WPOBATh N3MEHEHUE B HOBBIX YCIIOBHSX; JaBaTh OIEHKY HOBBIM CHUTYAIlUsIM, OIICHUBATH
MPUOOPETEHHBIM  OMBIT; OCYIICCTBIATH II€JICHANIPABICHHBIM TMOWCK TEpeHoca CPeIcTB W CIOCOOOB  JEHCTBUA B
MpoeCCHOHATIBHYIO Cpey; YMETh MEPEHOCUTh 3HAHWS B MO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIACTH KU3HEACITCIBHOCTH;
YMETh MHTETPHUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel; BEIABUTATh HOBBIC HUCH, TIPEIaraTh OpUTHHAIBHBIC TTOIXO0/IBI
U PEICHUs], CTABUTh MPOOJIEMBI U 33]]a4H, TOMYCKAIONTUE aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

OpPUEHTHUPOBATHCS B PA3TUYHBIX UICTOUYHUKAX WH(MOPMAIUH (TEKCTE Y4eOHOTO

MoCcoOus, HAYYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTMYECKUX CJIOBApsSX M CIPaBOYHHKAX, KOMITBIOTEPHBIX 0a3aX JTaHHBIX, B
WNurtepHete), aHammM3upoBaTh WHGOPMAIMIO PA3IUYHBIX BHIOB WU (OPM TMPEACTABICHUS, KPUTUYECKH OIICHUBATh €€
JIOCTOBEPHOCTh M HEIPOTHBOPEYMBOCTH; (POPMYIMPOBATH 3alpPOCHl U MPUMEHATH PAa3IMYHBIE METOJIBI MPU TIOUCKE M OTOOpE
Oouonornyueckoi wHMOpMaIMK, HEOOXOJAMMOW [JIi BBHITIOJHEHUS YYEOHBIX 3a7a4; NPUOOPETAaTh OIBIT HCIOJb30BAHUS
UH()OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI, COBEPIIEHCTBOBATh KYJIBTYPY AaKTUBHOTO WCIOJIB30BAHUS PA3TUIHBIX



MOMCKOBBIX CHCTEM; CAMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (hOpMY MPEACTABICHUS OMOIOTHYECKON HH(OpMAaLUU (CXEMBI,
rpaduku, auarpamMmbl, TaOJMIBI, PUCYHKH M JPYroe€); HUCIOJIb30BATh HAYUYHBIM fA3BIK B KaueCTBE CPEICTBA NpU paboTe C
Oounonoruueckor uHMOpMaNUen: MPUMEHATh XUMHUECKHE, (PU3UUYECKHe U MaTeMaTHUYeCKHE 3HAKU M CHUMBOJIBI, (POPMYIIBI,
ab0peBHUaTypy, HOMEHKJIATYypy, UCIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJIAJHOCTHU; BIIAJETh
HaBbIKaMH paclo3HaBaHUS U 3allUThl HH)OPMALIUK, HTHPOPMATMOHHOM 0€3011aCHOCTH JINYHOCTH.

KomMMmyHuKaTHBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUSA

OOwmenne:

OCYHICCTBJIITH KOMMYHHUKAIIUKU BO BCCX C(bean KU3HHU, aAKTUBHO Y4aCTBOBATb
B IMAJIOT€ WJIM IUCKYCCHH 10 CYLIECTBY 00CYX)AaeMOil TeMbI (YMEHHE 3a]1aBATh BOIPOCHI, BEICKA3bIBATH CYKIEHUS OTHOCUTEIBHO
BBITIOJIHCHU A HpeﬂHaFaGMOﬁ 3aJa4M, YYUTbIBATH HMHTCPCCBI U COITIACOBAHHOCTDH HO3I/IHI/If/'I APYrux Y4aCTHHKOB JIuajiora HJIH
JTUCKYCCHM);

paciio3HaBaTb HeBep6aﬂBHbIe CpcacTBa O6H_IGHI/I$[, IMIOHUMATb 3HAYCHUC COLMUAJIbHBIX 3HAKOB, IIPCAIIOCHIIIOK BOSHUKHOBCHHA
KOH(l)J'H/IKTHBIX CHTyaHHﬁ, YMEThb CMATYaTb KOH(i)J'H/IKTBI N BECTHU IICPCrOBOPLI; BJIAACTH PA3IMYHBIMU cnocobamu O6IJ_ICHI/ISI u
BBaHMOHeﬁCTBHﬂ, IIOHUMATh
HaMEpEHUsI APYTUX JIIO/ICH, TPOSIBIISTH YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOM hopme hopMyIrupoBaTh CBOU
BO3PaXXCHUA, pa3BépHYTO " JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PpCHHUA C UCIIOJIb30BAHUCM SA3BIKOBBIX
CpE/ICTB.

CoBMecTHAS 1€ATEIbHOCTD:

NOHMMAaTh W HCIIOJIb30BATh MPEUMYIIECTBA KOMAaHAHOW W WHAMBUAYAJIbHOW pabOThl MpPU pPEIICHUH OMOJOTHYECKON
npo0semMbl, 000CHOBBIBATh HEOOXOJIMMOCTh MPUMEHEHHs TPYNIOBBIX (POPM B3aMMOJEHUCTBHS MPHU PEIICHUU y4yeOHOU 3adauu;
BBIOMPATh TEMATUKY U METObI COBMECTHBIX JEHCTBUN € yUETOM OOLIUX UHTEPECOB
Y BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA; IPUHUMATh 11€JId COBMECTHOM EATETbHOCTH, OPTaHU30BbIBATH U KOOPJUHUPOBATh
AeUCTBUS MO €€ JAOCTHXKEHUIO: COCTAaBJIATH IUIaH JACUCTBHUNA, pPAaclpeAesaTh POIM ¢ Yy4€TOM MHEHHH YYacCTHHUKOB, 0OCYXIaTh



PE3YyJIbTaThI COBMECTHOM pa6OTBI; OLCHHBATH KAa4YCCTBO CBOCTO BKJIagad WM KaXXJIO0I'0 YHAaCTHHMKA KOMAH/IbI B O6HIHI>1 pe3yJIbTaT I10
p8,3pa6OTaHHI>IM KpUTCPUAM, IIpCAJIaraTb HOBBIC IIPOCKTHI, OLICHUBATL UACH C ITO3UITNH HOBU3HEI,

OPUT'MHAJIBHOCTH, HpaKTI/ILIeCKOI\/'I SHAYNMOCTH; OCYHICCTBIIATH ITIOBUTHUBHOC CTPATCTUYICCKOC ITOBCACHHUC B PA3JIMYHLIX CUTYyaAllUAX,
IMPOABJIATH TBOPUYCCTBO U B006pa)KeHI/Ie, OBITh WHHUITWMATUBHBIM.

PeryisiTuBHbIe YHHBepCaJIbHbIEe YUueOHbIE JeiicTBUSL CaMoopraHu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS Ui BBISBICHUS MPOOJEM U MX PEUICHUS B JKU3HEHHBIX M YUYEOHBIX CUTYyalUsX;
BbIOMpATh HA OCHOBE OMOJIOTMUYECKUX 3HAHUH 1I€JIEBbIE U CMBICJIOBBIE YCTAHOBKM B CBOMX JIEUCTBUSX U IMOCTYIIKAX [0 OTHOIICHHUIO
K JKMBOW NPHUPOAE, CBOEMY 3J0POBBI0 M 3J0POBBIO OKPYKAIOIIMX; CAMOCTOSTENIBHO OCYIIECTBISATH ITO3HABATEIbHYIO
JESITeNIbHOCTb, BBIABIATH MPOOJIEMBI, CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3a/ladyl B 0Opa30BaTEIbHON AESATEIbHOCTH U
’KU3HEHHBIX CUTYaIUAX; CAMOCTOSITENIbHO COCTABJIATh IUIaH PEIICHUs TPOOIEMbI ¢ YUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MO’KHOCTEHN U MPEANOYTEHUH; JaBaTh OLEHKY HOBBIM CUTYaIUsIM; PACUIUPITh PAMKU Y4€OHOIO MpeaMeTa Ha OCHOBE JIMYHBIX
NpeINOoYTEeHUH; JeiaTb OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb 3@ pEIICHHE; OLICHUBATH
MPUOOPETEHHBIM OMBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO U MPOSBICHUIO LIMPOKOW APYAULMU B pa3HbIX OOJACTIX 3HAHUM,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B I€SITEIILHOCTD,

OLIEHHMBATh COOTBETCTBUE PE3YJIbTATOB II€JIIM; BJIAJETh HaBbIKAMU IO3HABATENIbHON pedIeKCUN KaK OCO3HAHUS COBEpLIAeMbIX
JEUCTBUI U MBICITUTENBHBIX MIPOLIECCOB, MX PE3YIHTATOB U OCHOBAHUH, UCIIOJIB30BATh MPUEMBI pEPIIEKCUU ISl OLIEHKU CUTYall1H,
BbIOOpAa BEPHOTO PEIICHUS; YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh PEUICHHs MO0 MX CHIXKCHUIO; NPUHUMATh
MOTHUBBI U ApIYMEHTHI APYTHUX IIPU AHAIIN3€E PE3YJIbTAaTOB JIESITEIbHOCTH;

IIpunsaTHe cedst M ApPyrux:

IIPpUHUMATb ce6>1, IMOHMMAasl CBOU HCAOCTATKU W AOCTOMHCTBA, IIPUHHUMATb MOTHBBI WU APIr'YMCHTBI APYI'HX IIPH aHAJIN3C
pPE3YIbTATOB ACATCIILHOCTHU, IIPU3HABATDH CBOE IIpaBO MW IIpaBO APYrux Ha OH_II/I6KI/I, pa3BHUBATb CIIOCOOHOCTH ITOHHUMATh MHp C
MMO3UIUU APYTroro 4CjIOBCKa.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIe pe3yabTaThl OCBOCHHS CoAepxaHus Kypca «PemieHue mpoOiIeMHBIX U HECTaHAAPTHBIX 3ajad MO BOIPOCAM
MHOT000pa3us opraandeckoro Mupa. JIabopatopHsIii MpakTUKYM ¢ 000pyaoBaHueM « TOUKH pocTay 0 aHATOMUH YeJIOBEKa IS
10 -11 kmaccoB» OpHUEHTHpPOBaHBI Ha oOecredeHrue MNpPoPUILHOTO 00ydeHHs oOydaromuxcs Ouonoruu. OHM BKIIOYAIOT:
cnenupuyueckre sl OWOJOTMU HAay4YHbIE€ 3HAHUS, YMEHUS U CHOCOOBI JEHCTBUU MO OCBOCHUIO, HHTEpPIpETAlUUd U
peoOpa30BaHUIO 3HAHUM, BUIBI AEATEIHOCTH MO MOJTYYEHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE
B peaJIbHBIX )KM3HEHHBIX cuTyalnusx. [I[peqMeTHbie pe3yabTaThl IPEACTaBICHbI MO TOJaM U3y4CHUS.

HPGIIMGTHBIG PE3YIIbTAThl OCBOCHUA yqe6Horo ImpcameTa «buonorus» B 10 kiaacce AOJIKHBI OTPaXaThb:

c()OPMUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHUM €CTECTBEHHO-
Hay4YHOW KapTUHBI MUPA, B MO3HAHUM 3aKOHOB MPUPOJIBI U PELIEHUH MPOOJIeM PalMOHAIIBHOTO MPUPOIONOJIb30BaHMs, O BKIIAJIE
POCCHICKUX M 3apyO€kKHBIX YUYEHBIX B pa3BUTUE OMOJIOTUHU; BIIAJIEHUE CUCTEMOI OMOJOTMYECKUX 3HAHUW, KOTOPAsl BKIIOUYAET:
OCHOBOTMOJIararume OnoJIOrnyecKue TEPMUHBI U MOHATUS ()KU3Hb, KJIETKA, OPraHu3M, MeTa00JIn3M, TOMEOCTa3, CAMOPETyJIsLK,
CaMOBOCHPOM3BECHHE, HACIIECTBEHHOCTh, U3MEHUMBOCTh, POCT M PAa3BUTHE), OMOJOTHUYECKHE Teopuu (KieTouHas teopus T.
[IIBanna, M. Inelinena, P. BupxoBa, xpomocoMHasi Teopus HaciencrBeHHocTd T. Moprana), yuenus (H.M. BaBunoBa — o
LEHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PAacT€HUM), 3aKOHbI (€AMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJICHUS,
pacuUIerIeHHs, YUCTOThl TaMeT, HE3aBUCHUMOIro HacienoBaHus ['. MeHens, TOMOJOTMYECKUX PSAOB B HACIEICTBEHHOMN
n3menunBoctd H.U. BaBuiosa), mpuHIMIBI (KOMIIIEMEHTAPHOCTH); BIIJICHUE OCHOBHBIMM METOJAMHM HAy4YHOI'O ITO3HAHWS,

UCIIOJIb3YEMbIX B OMOJIOTMYECKUX MCCIIEIOBAHUSAX )KUBBIX 0OBEKTOB (OMMCaHUE, U3MEPEHNE, HAOMIOEHUE, SKCIIEPUMEHT);
YMEHHUE BBIJIECATh CYUIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U 3YKAPUOT, OJHOKIETOUYHBIX U MHOTOKJIETOUYHBIX
OpPraHHU3MOB, B TOM 4yucIie OakTepuil, rpOOB, paCTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPTaHOB U CUCTEM OPTaHOB pacTEHU,
KUBOTHBIX, YEJIOBEKA, IMPOLIECCOB >KU3HEACSITENBHOCTH, MPOTEKAIONIMX B OpraHM3Max pacTeHUM, >KMBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKUX TIPOIIECCOB: OOMEHa BemecTB (MeTa0oNM3M), TMpeBpalleHus JHEPruu, OpOKEeHHsS, aBTOTPOGHOTO U
reTepoTpoHOro TUMOB NHUTaHMUs, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a, TraMeToreHe3a, 3MOpPHOTeHe3a,



MOCTAIMOPHOHAIBHOTO PA3BUTHS, PA3MHOKCHUS, HHANBUIYAILHOTO Pa3BUTHS OpTaHU3Ma (OHTOTEHE3a), B3aMMOICUCTBHS TCHOB,
reTepo3nca, UCKYCCTBEHHOIO OTOOpa; YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXIAY OpPraHOMJAMU KIETKH U UX (PYHKIMSMHU,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEH U NX (PYHKITUSIMHU, MEKTy OpTaHAMU U CHCTEMaMH OPTaHOB y PACTCHHH, )KHBOTHBIX U YEIIOBEKA
U UX PYHKIUSAMU, MEXTYy CUCTEMaMU OPraHOB M UX (QYHKLIHUSIMH, MKy dTallaMi 0OMEHa BEIIECTB, 3TallaMH KJIETOYHOTO IIHKJIa
U KU3HEHHBIX [IUKJIOB OPraHU3MOB, dTariaMyd SMOPHUOHAIIBHOTO Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (haKTOpaMH
cpenbl OOUTaHUS, YMEHHUE BBISABIISITH OTIUIUTEIIbHBIC TPU3HAKH )KHUBBIX CHCTEM, B TOM YHCJIC PACTEHUH, )KUBOTHBIX M YEIIOBEKA,
yYMEHHUE HCHOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OUOJOTHYECKYI0 TEPMHHOJOTHUIO U CHUMBOJHMKY JIJISl JI0Ka3aTeIhCTBA
pPOJICTBA OPraHW3MOB pPa3HBIX CHUCTEMATHYECKUX TPYII; yYMEHHE pEemaTh OWOJIOTHYCCKHE 3aJadud, BBISBIATH MPUIUHHO-
CIICICTBCHHBIC CBSI3U MEXKIY HCCIEAYCMBIMHA OHOJIOTHUYCCKUMU TIPOIECCAMH W SIBICHHSMH, JEJaTh BBIBOABI W MPOTHO3BI HA
OCHOBAHHH TOJYYEHHBIX PE3yJIbTaTOB; YMEHHE BBHINIOJIHATH JaOOPATOPHBIE U MPAKTUYECKHE PabOThI, COONIOAAThH MPaBUIa TIPU
paboTe ¢ yu4eOHBIM W JTAOOPAaTOPHBIM O0OPYJOBAaHHUEM; YMEHHUE BBIIBHUTATh THUIIOTE3bI, MPOBEPITh MX IKCICPUMEHTATLHBIMHU
cpenctBamu, (GopMyNHpys Iedb HCCIEIOBAaHUSA, aHAJIU3UPOBATh IOJYYCHHBIC PE3YJbTaThl W JEJNaTh BBIBOJIbI; YMEHHE
y4aCTBOBaTh B y4€OHO-HCCIIEIOBATEIHCKONM padoTe MO OMOJIOTHM, SKOJOTHH W MEIUIIMHE, TIPOBOJIUMON Ha 0a3e IMIKOJbHBIX
HAyYHBIX OONIECTB, U MyOJUYHO TIPEACTABIATH MOYUYCHHBIC PE3YJIBTAThl HA YICHUYCCKUX KOH(PEPEHIMIX; YMEHUE OIICHUBATh
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B 00J1aCT OMOJIOTUH U MEIUIMHBI (KJIIOHUPOBAHUE, MCKYCCTBEHHOE

OIUTOIOTBOPEHHE, HAMPABICHHOE M3MEHEHHWE T'€HOMa M CO3JIaHWE TPAHCTCHHBIX OPTaHW3MOB); YMEHHE OCYIICCTBIISTH
OCO3HAaHHBIA BBIOOP Oyaymield NpodhecCUOHANIBHOW JEATeIbHOCTH B O0JacTH OWOJIOTMH, MEAUIMHBI, OMOTEXHOJOTHUH,
BETEPUHAPHUH, CEIIbCKOTO XO3SMCTBA, MUILEBOM MPOMBINIICHHOCTH, YIAyOJsTh MO3HABATEIbHBIN MHTEPEC, HAINPaBJICHHBIM Ha
OCO3HAHHBINA BBIOOP COOTBETCTBYIOIIEH MpodecCur U MPOAOIKEHUE OMOJIOTHYECKOT0 00pa30oBaHUs B OpraHU3AIUSAX CPEIHETO
MPO()eCCHOHATILHOTO U BBICIIETO 00pa30BaHUs.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHOoro npeamera «buonorus» B 11 kiiacce JOKHBI OTPAXKaTh:
c(OpPMUPOBAHHOCTH 3HAHHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX

HayK, B (OpPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B IMO3HAHWHM 3aKOHOB TMPHUPOJBI U PEUICHUHU
AKOJIOTMYECKUX TPOOJIeM 4YeJOBEYECTBA, a TaKXKe B PEIICHWH BOIMPOCOB pPAIMOHATIBLHOTO MPUPOJAOIOIL30BaHUSA, U B



(GbOopMHUPOBAaHUM 1IEHHOCTHOTO OTHOIIEHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIA/€ POCCHUICKUX U 3apyOEKHBIX YUYEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; YMEHHE  BJIAJETh CUCTEMOM OHMOJIOTMYECKHX 3HAHUH, KOTOpast BKJIFOYAET
onpeeeHs U MOHUMaHUE CYITHOCTH OCHOBOIOJIATaAI0IINX OMOJIOTUYECKUX TEPMUHOB U MOHATHH (BUI, 9KOocHcTeMa, Ornocdepa),
Oouonornueckue Teopuu (IBosrorionHas Teopus Y. JlapBuna, cuaTeTrueckas Teopus sBostonnn), yaeHus (A.H. CeeproBa — o
NyTAX W HampasieHusx sBoitonuu, B.M. Bepuaackoro — o OGuocdepe), 3akonsl (reHernueckoro paBHoBecus Jx. Xapau u B.
BaiinGepra, 3apoasimeBoro cxoactsa K.M. bapa), npaBuna (Munumyma lO. JIubuxa, skonoruueckod mupamujibl SHEPIHUH),
runoressl (runore3a «mupa PHK» V. 'unbepra); ymeHnue BiageTh OCHOBHBIMA METOAAMU HAYYHOT'O IMO3HAHMSI, HCIIOJIb3YEMbBIMU
B OMOJIOTHYECKHUX MCCIIEJOBAHUSIX KUBBIX OOBEKTOB U HKOCHCTEM (ONKCaHUE, U3MEPEHUE, Ha0JII0/IeHHE, HKCIEPUMEHT),
cnoco0aMu BBISIBICHUS U OLICHKM aHTPOIIOT€HHBIX U3MEHEHWI B NPHUPOJE; YMEHHE BBIJICIATh CYIIECTBEHHbIC MPU3HAKU:
BHJIOB, OMOT€OLIEHO30B, SKOCUCTEM U

ouocgepsl, CTaOMIN3UPYIOLIET0, JBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TO0pa, aJUIONaTPUYECKOr0 U CUMIIATUYECKOTO
BHUJ1I000pa30BaHuUsl, BIMSHUS JBHKYIIMX CHJI SBOJIOUMUA HA T€HO(POH] MOMYJISLNH, IPUCIIOCOOJIEHHOCTH OPTraHU3MOB K Cpefie
oOuTaHus, 4YepeJOBaHUS HAMNPABJICHUM HBOJIOLUHU, KPYrOBOPOTa BEIIECTB M IMOTOKA JIHEPIrUM B DSKOCHCTEMAX; YMEHHE
YCTaHaBJIMBATh B3aUMOCBS3U MEXAY MPOLIECCAMU HBOJIFOLUH, ABHKYIIMMHU CHJIAMU aHTPOIIOI€HE3a, KOMIIOHEHTAMU Pa3JIMYHbIX
HPKOCHUCTEM U MPUCIOCOOJEHUSMH K HHUM OPraHU3MOB; YMEHHE BBISBISATH OTJIMUUTENbHBIE TPU3HAKU >KUBBIX CHCTEM,
MIPUCTIOCOOJICHHOCTh BUJIOB K Cpele OOuTaHMs, aOMOTHUYECKUX U OMOTHMYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHU3MOB B COOOILECTBaX, AHTPONOICHHBIX M3MEHEHMH B DSKOCHCTEMax CBOEHl MECTHOCTH; YMEHHE HCHOJIb30BaTh
COOTBETCTBYIOIIIHUE apTyMEHTBI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JJIS1 I0KA3aTENbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII, B3aWMOCBS3M OPraHU3MOB U CpeIbl OOMTaHWs, €AMHCTBA YEJIOBEYECKUX pac, HEOOXOIMMOCTH
COXpaHEHUs: MHOrooOpa3us BUJIOB M SKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHUS MPUPOJBI U YEJIOBEUECTBA; YMEHHUE pellaTh
OMOJIOTUYECKHUE 33/1a4M, BBISBISATH MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTMUECKUMH MpOLEeccaMu U
SBJICHUSIMU, JI€aTh BBIBOJBI M MPOTHO3bl Ha OCHOBAaHMM MOJYUYEHHBIX PE3yJbTAaTOB; YMEHHE BBHINOJIHATH Ja0OpaTOpHbBIE U
MpakTU4YeCKue padboThl, COOJI0IAThH MpaBWiIa MpU paboTe ¢ y4eOHBIM M JTa00paTOpPHBIM OOOPY/IOBAHHEM; YMEHHE BBIJBUTATH
TUIIOTE3bI, MPOBEPATh UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU, (POPMYIUPYS LETIb HCCIEAOBAHUS, aHAIU3UPOBATh MOTYYECHHbIE
pe3yJIbTaThl U J€J1aTh BHIBObI; YMEHUE YUaCTBOBATh B yUeOHO-HUCCIIEI0BATENbCKON paboTe 1o OMOJIOTHH, SKOJIOTMH U MEUIINHE,
IPOBOJUMOI Ha 0a3ze MIKOJBHBIX HAYYHBIX OOIIECTB, M IyOJMYHO MPEJCTABISATh MOJYYEHHBIE PE3yJIbTaThl HA YUEHUUYECKHUX



KOH(EPCHIINSX; YMCHHUE OIICHUBATH TUIIOTE3bI M TCOPHUHU O IMPOUCXOXKICHHUH KU3HH, YEJIOBEKa M YEJIOBEUSCKUX pac, O IPUIHHAX,
HOCJICCTBHUSIX U CIIOCO0ax MpeA0TBPAICHUS II00aTbHBIX H3MEHEHUH B OMocepe; YMEHHE OCYIIECTBIISATh OCO3HAHHBIN BHIOOD
Oynymeld mpodecCHOHATBPHOW ACATENBPHOCTH B 00JIaCTH  OWOJIOTHH, JKOJIOTHH, MPHUPOAOIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUX0JIOTHH, BETEPHHAPHH, CEIILCKOTO XO03SHWCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIIYOJISTh MO3HABATEIHHBIH
MHTEpEC, HAIIPABJICHHBIA HA OCO3HAHHBINA BHIOOP COOTBETCTBYIONICH MPOPECCHU U MTPOOHKEHUE OUOJIOTMUECKOTr0 00pa3oBaHus
B OpPTaHU3aIUAX CPEIHETO MPOPECCHOHATLHOTO U BBICIIETO 00pa30BaHUSL.

KOPPEKIIMOHHASA PABOTA C OBYIIAIOINIUMUCHA NTPU U3YYEHUU KYPCA «PEHHIEHUE ITPOBJIEMHBIX
N HECTAHAAPTHBIX 3AJAY 110 BOIIPOCAM MHOI'OOBPA3ZUA OPIAHHUYECKOI'O MMPA.

JABOPATOPHbBINA NPAKTUKYM C OBOPYJOBAHUEM «TOUKHU POCTA» IO AHATOMUU YEJIOBEKA JJIs1
10 -11 KJIACCOB»

Koppekimonnas pabota npeaycMaTpuBaeT BBITIOJTHEHHE TPpeOOBaHUM K pe3ynbTaTaM, onpeaeneHHbiM @I'OC O00.

KoppekimonHnas pabota HampaBjieHa Ha OCYIIECTBICHUE UHIMBUIYATbHO-OPUEHTUPOBAHHOM MICHXO0JIOT0-TI€/IarOTUYECKOM
MOMOIIM JIETSIM C TPYAHOCTSMH B OOYyYEHHUU M COLMAIIM3AIMK B OCBOSHUHU MPOTPAMMbl OCHOBHOTO 00IIIero 0Opa30BaHUs, UX
COIIMAIBHYIO aJIallTALINI0 U TUYHOCTHOE CAaMOOTIPEICIICHUE.

Koppekuyuonnan paooma obecneuugaem:

- BBISBJICHUE WHAUBUIYAIbHBIX O0Opa30BaTENbHBIX MOTPEOHOCTEH OOyYarolmuXcs, HAMPaBICHHOCTH JUYHOCTH,
poeCCUOHANIBHBIX CKJIOHHOCTEH;

- YCIICIIIHOE€ OCBOCHHME OCHOBHOM 00I11€00pa30BaTEIbHON MPOrpaMMbl OCHOBHOI'O OOIIEro 0O0pa3oBaHUs, HOCTH)KEHUE
00yJaronuMuUCs ¢ TPYAHOCTSIMU B OOYYCHHUH U COIMATTU3AINN TPEAMETHBIX, METAPEIMETHBIX U JMYHOCTHBIX PE3YJIHTATOB.
Koppexuuonnaa paboma cooepicum:

- IMaTHOCTUYECKUE ¥ KOPPEKIIMOHHO-PAa3BUBAIOIINE MEPOTIPUATHS, 00€CTICUNBAIOIINE yI0OBJIETBOPCHUE UHIUBU Ty TBHBIX
00pa3oBaTeNbHbIX MOTPEOHOCTEN 00YUaIOIIMXCS U OCBOCHUE MU TIPOTPaMMbl OCHOBHOTO OOITIEro oOpa3oBaHus;

- YCJIOBUSI OOYYEHUS U BOCIIUTAHUS 00YUaOIINXCsl, METO/Ibl O0yUYE€HUS M BOCIIUTAHUs, yueOHbIEe TOCOOUS U TUIAKTUYECKUE



MaTepHaybl, TEXHUIECKUE CPEACTBA OOYUEHHUS KOJUICKTUBHOTO W WHIWBHIYAJIHHOTO TOJIb30BAHUS, OCOOCHHOCTH MPOBEACHUS
TPYIIIOBBIX U WHIUBUTYAIbHBIX KOPPEKIIMOHHO-PA3BUBAIOIITNX 3aHATHH.
HanpaBJ/ieHusi KOppeKIIUOHHON padoThI
Jmarnoctuyeckas paboTa BKIIIOYALT:
- BBISBJICHHE WHIMBHIYaJbHBIX O0pa30BaTEIbHBIX MOTPEOHOCTEH OOYyJarommMXcsi ¢ TPYAHOCTSMH B OOYYCHHH W
COIMAJIU3AIUHU TIPU OCBOEHUU OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO OOIIIero 00pa3oBaHus;
- OTIpeJIeJICHUE YPOBHS aKTYaJIbHOTO PA3BUTHS U 30HBI OJIMKANIIIET0 pa3BUTHS O0YUYaIOIIETOCs ¢ TPYAHOCTSIMH B 00yUCHHUH
Y COIMAJIM3AITNH, BBISBJICHHE PE3EPBHBIX BO3MOKHOCTEH 00yJaromerocs;
- W3Y4YCHWE pAa3BUTHSA SMOIIMOHAIBLHO-BOJICBOM, ITO3HABATEIHLHON, pedeBOM cdep W JMIHOCTHBIX OCOOCHHOCTEU
oOyyJarommxcs;
- U3y4YEHUE COIMAIBHON CUTYAIlUU Pa3BUTHUS U YCIOBUNA CEMEUHOTO BOCIIUTAHUS 00YYaIOUXCS;
- U3y4YeHHUE aJJaNTUBHBIX BO3MOXKHOCTEH M YPOBHS COIMAIIM3AIINHI 00yUYarOIINXCS;
- U3y4YeHNEe UHIUBUYAIbHBIX 00Pa30BaTEIbHBIX U COLUATEHO-KOMMYHUKATUBHBIX OTPEOHOCTEN 00YyJaronuXCs;
MOHUTOPUHT YPOBHS W JUHAMHKH Pa3BUTHS OOYyYalOIIUXCS, a TAKXKE CO3/IaHMUsI HEOOXOJMMBIX YCIOBUH, COOTBET-
CTBYIOITUX HHAUBUAYATBHBIM 00pa30BaTEIbHBIM MMOTPEOHOCTSAM 00YUAIONIUXCS C TPYAHOCTSIMH B OOYUYCHHUH U COITUATN3AIINN;
- MOHUTOPHHT JUHAMHUKH YCTIEIITHOCTH OCBOSHUS 00pa30BaTEIbHBIX MPOTPAMM OCHOBHOTO OOITIETO 00pa30BaHMUsI.
Koppekuuonno-pazeuearowan paboma éxnrouaem:
- WCTOJB30BAHHE CIICIIMATBHBIX METOJIWK, METOJOB M TPHUEMOB OOYYCHHS B COOTBETCTBUU C 00pa30BaTEIbHBIMU
MOTPEOHOCTSIMU OOYYAIOIITNXCSI C TPYTHOCTSIMU B 00YUEHUU U COLMATTU3AIINH;
- OpraHU3aINIO U MPOBEJICHUE UHINBUIYAIBHBIX U TPYIIIIOBBIX KOPPEKITMOHHO-PA3BUBAIOIINX 3aHATUN, HEOOXOAUMBIX JIJIS
MIPEOJIOJICHUS] HAPYIICHUH Pa3BUTHS, TPYAHOCTEH OOYUCHUS U COIMAIIA3AITNY;
- pa3Butue (GOPM M HABBIKOB JIMYHOCTHOTO OOIICHHS B TPYMIE CBEPCTHHUKOB, KOMMYHHUKATHUBHOW KOMIICTCHIIHH;
COBEPIIICHCTBOBAHNH HABBIKOB COIMAIIM3AIIMHN M PACITUPEHHUH COIMATBLHOTO B3aUMOJICHCTBUS CO CBEPCTHUKAMU;
- OpPTaHMU3AIUIO0 OCHOBHBIX BUIOB JICATCIBHOCTH 00YJaIONTUXCS B TIPOIIECCE OCBOCHUS MMHU 00pa30BaTEIbHBIX MTPOTPaMM;
- pa3BUTHE KOMIETCHIIUN, HEOOXOAMMBIX ISl IPOIOJDKEHUS 00pa30BaHusl U MPO(HecCHOHATBHOTO CaMOOTIPEACIICHUS;



- COBEpPILICHCTBOBAHUE HABBIKOB TMOJIyYEHUS W UCIONb30BaHusl uH@Popmanuu (Ha ocHoBe MKT), cnocoOcTByrommx
MOBBIIIECHUIO COIIMATBHBIX KOMIETEHIIMM U aIalTalluy B PEaJbHbIX )KU3HEHHBIX YCIOBUSIX.

Koncynemamuenan paboma exnrouaem:

- KOHCYJIbTaTUBHYIO IIOMOIIb CEMbE B BOIPOCAX BBHIOOpPA CTPATETMU BOCIUTAHUA W MPUEMOB KOPPEKIIHMOHHO-
Pa3BUBAIOIIETO 00YUYEHUs, B PEIICHUH aKTyaJIbHBIX TPYIHOCTEH 00y4aroIerocs;

- KOHCYJIbTAIIMOHHYIO TIOJJIEPKKY U TIOMOIIb, HAIpPABJICHHbIE HA COJCUCTBHE CBOOOJHOMY M OCO3HAHHOMY BBHIOODY
oOyvarormumucst mpodeccun, (GopmMbl U Mecta O0OydeHUS B COOTBETCTBUM C MPOPECCHOHATIBLHBIMU HMHTEPECAMH,
WHJUBUAYAJTbHBIMA CIIOCOOHOCTSIMH M TICUXO(U3UOJIOTMYECKUMHU OCOOCHHOCTSIMU.

Hnghopmayuonno-npoceemumennvckasn padoma eKirouaem:

- UH()OPMAIMOHHYIO TMOJJACPKKY O0O0pa30BaTEIbHOW JACSATEIBHOCTH OOYy4YaloUIUXCs, HX PpOAUTENEeH (3aKOHHBIX

peICTaBUTENECH);

- paznuuHble (OPMBI MPOCBETUTEIBCKON NEATeNbHOCTH (JIeKIuu, Oecenbl, WHPOPMAIMOHHBIE CTEHbI, TEYATHHIE
MaTepHaibl, JICKTPOHHBIE PECYPCHI), HATIPABJIICHHBIC HA Pa3bsICHEHUE YYACTHIUKAM 00pa30BaTEILHOTO Mpoliecca - 00yJaronumces
(KaK UMEIOIIMM, TaK U HE UMEIOIIUM TPYIHOCTH B OOYUYECHUM U COIUAIM3AIINHN), UX POJIUTEISAM (3aKOHHBIM TIPEICTaBUTEISAM) -
BOIIPOCOB, CBSI3aHHBIX C OCOOCHHOCTSIMU 00pa30BaTEILHOTO Mpoliecca.

CBS13b C PABOUYEH MIPOT'PAMMONM BOCIIUTAHUS HIKOJIBI

Peanuzauus nemarornyeckuMu paOOTHUKAMHM BOCHHTATeNbHOrO mnoTeHiuana ypokoB BHMOJIOT'MU npegnonaraer
clIeIyIolee:

- YCTAaHOBJICHHE JJOBEPUTEJIbHBIX OTHOIICHUN MEXIY NeJarornieckuM pabOTHUKOM M 00YYaIOIUMHUCS, CITOCOOCTBYIOIIUX
MO3UTUBHOMY BOCIIPUATHIO 00yYatOIIMMUCS TpeOOBaHUM U POCKO MeJarornueckoro paboTHUKA, MPUBICYCHUIO UX BHUMAHUSA K
o0cyx/1aeMoi Ha ypoke HHPOpMallMy, aKTUBU3aLIUU [T03HABATEIIbHON e TENbHOCTH;

- TOOYX/IeHHEe 00Yy4aIOIIUXCsl COOMIOAATh HAa yPOKE OOLIEHIPUHATHIE HOPMBI TOBEICHHUS, TPaBHIia OOILIEHHS CO CTapIIUMU
(memarornyeckuMM pabOTHUKAMU) U CBEPCTHUKAMHU (00YyYaIOIIUMUCS ), TPUHIIUIIBI y4€OHON AUCIMIUIMHBI M1 CAMOOPTaHU3aI1Y;



- MPUBJICYEHUE BHUMAHHUA OOYYAIOIIMXCS K LHEHHOCTHOMY AaCIEKTy M3Y4YaeMbIX Ha ypOKax SIBJICHWH, OpraHU3alus WX
paboThI ¢ MOJTy4yaeMON Ha YpPOKE COIMAIbHO 3HAYUMON MH(MOpMaIueldl — MHUIMUPOBAHHE €€ OOCYXICHUS, BbICKA3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS TI0 €€ TIOBOJTY, BEIPAaOOTKH CBOET0 K HE OTHOIICHUS;

- ICII0JIb30BAaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEN COAEPKaHUS YHEOHOT0 IPEIMETA Yepe3 AEMOHCTPALUIO O0yYarOIIMMCS
IPUMEPOB OTBETCTBEHHOIO, TPAKJAHCKOTO IMOBEIACHMS, MPOSBICHHUS YEIOBEKOIIOOUS M JTOOpOCEpACUHOCTH, uepe3 Mmoadop
COOTBETCTBYIOIIMX TEKCTOB JJI YTEHHUS, 3a]a4 JUIsl pEIICHUs, TPOOJIEMHBIX CUTyallui i1 00CYKIEHUS B KJ1acce;

- IPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX QOpM padOThl ¢ 00YHAIOIIMMUCA: UHTEIUIEKTYaIbHBIX UIP, CTUMYJIUPYIOINX
MO3HABATEJIbHYI0O MOTHBAIMIO OOYYaIOMIMXCA; AUIAKTUYECKOTO TeaTpa, /i€ MOJyYEHHbIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B
TeaTpalbHBIX IOCTAHOBKAX; JUCKYCCUM, KOTOpbIE JalOT OOyYarolMMCSd BO3MOXXHOCTb IPUOOPECTH ONBIT BEACHUS
KOHCTPYKTUBHOTO JUAJIOra; TPYNIIOBOM pabOThl Wi paboThl B apax, KOTOPbIE y4aT KOMaHAHON padoTe U B3aUMOJCHCTBUIO C
JIPYTUMHU JIE€TbMU;

- BKJIIOYEHHE B YPOK UTPOBBIX MPOLEIYpP, KOTOPbIE MOMOTalOT MOJAECPKATh MOTUBALIMIO OOYYAIOMIMXCA K MOJIYYESHHIO
3HAHWM, HaJaXUBAHUIO MO3UTUBHBIX MEXIMYHOCTHBIX OTHOIIEHHH B KJIacCe, MOMOTAIOT YCTAHOBIICHUIO TOOpOKeIaTeabHOM
aTMoc(epsl BO BpeMsl YpOKa;

- Opranu3anys medcTBa MOTUBUPOBAHHBIX U 3PYIMPOBAHHBIX 00YYAIOIIKUXCS HAJl X HEYCIEBAIOIMMU OTHOKJIACCHUKAMH,
JAIOLIEro UM COIIMATIbHO 3HAYUMBIN OMBIT COTPYAHUYECTBA U B3aUMHOM TOMOLIY;

- MHUUMUPOBAHUE M TMOJJEPKKA HCCIEAOBATEIbCKON MEATENIBHOCTH OO0YyYarolmMXCsi B paMKax peald3allud UM
WHJUBUYAJIbHBIX W TPYIIOBBIX UCCIEIOBATENBCKUX MPOEKTOB, YTO JACT OOYYaIOIIMMCS BO3MOKHOCTh NMPUOOPECTH HABBIKU
CaMOCTOSITENIFHOTO PEIICHUs] TEOPETUUECKONW MPOOIIeMbl, TEHEPUPOBAHUS U OPOPMIICHUS COOCTBEHHBIX UEH, YBaKUTEIHHOTO
OTHOUIEHUSI K YY>KUM HJiesM, 0(DOPMIICHHBIM B paboOTax APYrux HUCCieloBaTesied, HaBbIK MyOJUYHOTO BBICTYIUICHHUS TEpe
ayJIMTOpHeN, apryMEeHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKU 3PEHHUS.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IPEIMETA «bHOJIOI USI»
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/o

HaumeHnoBanue 0OHEKTOB U CpeaACTB MaTCPUAIIBHO-TCXHUICCKOT'O oOecreueHus

1. IlepedyeHb YUEOHO-METOANYECKOT0 00eceYeHus

1.1 buonorwus, 10 knacc. basossiit ypoBens/B.B. I1aceunuk. - M.: IIpocsenienune,2019r.

1.2. buonorwus, 10 knacc. Yrnyonenusiii ypoBens/B.B. [laceunuk. - M.: IIpocsemenne,2019r.

1.3. buonorus, 11 kiacc. bazossiii yposens/B.B. ITaceunuk. - M.: [Ipocsemenne,2019r.

1.4. buonorus, 11 knacc. Yrimyonennsiii ypoBens/B.B. [laceunuk. - M.: IIpocBemenue,2019r.

1.5. [xonbHbI Ouonornueckuii sxkcrnepuMent. [Ipaktukym. B.H. FOnenkos., Buredck YO «BI'Y um. I1.M.
MaiepoBa» 2010r

1.6. buonorusa. buonormueckue cuctembl M mpouecchl. 10 kiacc: mocoOue aiii caMOCTOATENbHON padOThI
oOyuaronuxcs (yriayosenHblil yposens) / A.B. Tepemos, P.A. Ilerpocosa. — M.: MHemo3uHa.

1.7. buonorusi. 10 — 11 xnaccel. ba3zoBwiii ypoBeHb. Iloypounble paszpaOoTku.: yueOH. Ilocobue mis
obmeooOpazoBar. Opranmzanuii / B.B. Ilaceunuk, I'.I'. IIeemon., T.M. EdumoBa. — 2-¢ wuza., Mocksa:
[Ipocsemienne, 2023r.

1.8. Meroanueckoe mocoome  «Peanmmzamms  oOpa3oBaTeNbHBIX  IPOTPAMM  €CTECTBEHHOHAYYHOH M

TEXHOJIOIMYECKON HAIPABJICHHOCTH MO OMOJIOTMM C HCIIOJIB30BAHMEM 00OpyaoBaHMs LieHTpa «Touka pocray.
B.B.bycnakos, A.B.IIsiHeeB

2. IlIndposbie 00paszoBaTeIbHbIE PECYPChI

2.1. | http://fcior.edu.ru/ - ¢penepanbHBIN TOPTAT MKOIBHBIX MH(PPOBBIX 00PA30BATEILHBIX PECYPCOB

2.2. http://www.school-collection.edu.ru/ - mudpoBsie 00pazoBaTEIBbHBIE PECYPCHI T 001Ie00pa30BaTEIIEHOM ITKOJIBI
2.3. | https://moodledata.soiro.ru/eno/met_rec.pdf. JlabopaTopHbIif MPAKTUKYM IO OHOJIOTHH.

2.4. | https://urok.1sept.ru/articles/611487 meToandeckue pa3pabOTKU ¢ UCIOIb30BaHHEM U(POBOI J1a00paTOpHH.




2.5. | http://window.edu.ru/resource/880/29880/files/ssu016.pdf IIIkompHBINH TPAKTUKYM IO OUOJIOTHH.

2.6. | http://edu.seu.ru/metodiques/samkova.htm — uaTepHET-CcaliT «O0MMECTBEHHBIE PeCypChl 00pa30BaHUS

2.1. bubmoreka [JOK

2.8. | Enunas xoinekius nudpoBbiXx o0pa3zoBaTeIbHbIX pecypcoB: http: //school-collection.edu.ru/

2.9. denepanbHbI IEHTP HHPOPMAITMOHHO — 00pa3zoBaTenbHBIX pecypcoB (PLIMOP): http: // fcior.edu.ru/
2.10. [TpesenTanuu (LIOP)
3. Texuu4veckue cpeacrsa 00y4eHust

3.1 Kommbrotep — pabodee MecTo yuuTens 1
3.2 IIpoektop 1
3.3 MoY 1
3.4 VYcerpolicTBa BbIBOA 3BYKOBOM HHPOpMALUU (KOJIOHKH) 1
3.5. [Tpezentanuu (LIOP) 1
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