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Pabouass mporpamMma 1o kypcy «PemieHue mnpoOJeMHBIX W HECTaHAAPTHBIX 3a7ad IO BOMPOCaM MHOrooOpas3us
opranuueckoro mupa. JlabopaTopHblii IpakTUKyM ¢ 00opyaoBaHueM «Touku pocTa» Mo aHaToMuu 4enoBeka mius 10 -11
KJaccoB» (mpeameTHasi o6sacth «EcTecTBEHHO-HAaydHbIE MPEIMEThI») (Janee COOTBETCTBEHHO — IMporpaMMa) BKIIOYAET
MOSICHUTENIbHYIO 3aIllMCKy, COJIepKaHhe OOy4YeHUsl, TJIAaHUPYEMbIE Pe3yJbTaThl OCBOCHHMS MPOTpaMMbl MO Kypcy «PelieHue
npoOJIeMHBIX M HECTAHJAPTHBIX 3aJady MO BOMPOCAM MHOT000pa3vs OpraHu4eckoro mupa. JlabopaTOpHbBI MPaKTHUKyM C
obopynoBanueM «Touku pocta» o anaromuu 4yenoseka s 10 -11 kimaccosy.

[losicHuTeNnbHAsT 3alMCKa OTpakaeT OOMIME LeMd M 3aJaud M3y4eHHUs Kypca, XapaKTePUCTUKY TMCHUXOJOTHUECKUX
MPEANOCHUIOK K €€ N3YYEHHUI0 00YUaIOIMMUCS, MECTO B CTPYKTYpe Y4eOHOTrO TJIaHa, a TakXKe MOIXO0/Ibl K 0TOOpPY CoJiepKaHus, K
OTPENICIICHUIO TTIAHUPYEMBIX PE3YJbTATOB U K CTPYKTYPE TEMATUUECKOTO TIJIAHUPOBAHUS.

Copepxanrne 0Oy4eHHMs] pACKPBIBAECT COAEPATEIbHBIC JUHUHM, KOTOPbIE MpEMaratoTcs Uisl 005S3aTeIbHOTO U3YYEHHS B
KaXXJIOM KJIacCe Ha YPOBHE CPEJTHEro 00I11ero 00pa3oBaHusl.

[Inanupyemeble pe3ysibTaThl OCBOCHHS MPOrpaMMBbI Mo Kypcy «Perienue npo0JIeMHBIX U HECTaHIaPTHBIX 3a7a4 [0 BOIIpocam
MHOT000pa3usi oprannueckoro Mmupa. JIabopatopHslil pakTUKYM ¢ 000pyaoBaHueM « TOUKH pocTa» MO aHATOMUU YeJIOBEKa TS
10 -11 ximaccoBy» BKIIIOYAIOT TUYHOCTHBIE, METAPEIMETHBIE PE3YJIbTaThl 32 BECh MEPUO 00yUEHHUS HA YPOBHE CPEIHETO OOIIEeTOo
00pa3oBaHUsl, a TAKKE MPEAMETHBIE JOCTHKEHUSI 00YUaOIIETocs 3a KK bl 1o/l 00y4UeHHUs.

HOACHUTEJBHASA 3AIINCKA

[Iporpamma o kypcy «Pemienne npoOIeMHbBIX U HECTaHAAPTHBIX 3aJ1ay M0 BOIIPOCAM MHOTO00pa3us OPraHMYeCcKOro MUpa.
JlabopaTopHBIil MpakTUKYM ¢ 000pynoBanueM «Touku poctay o anaromuu dyenoBeka st 10 -11 kmaccoBy Ha YpOBHE CpeTHETO
ob1ero oOpazoBanus pazpadborana Ha ocHOBe DenepanbHOro 3aKoHa ot 29.12.2012 No 273-D3 «O6 o6pazoBanuu B Poccutickoit
depneparuny, ®I'OC COO, KoHneniuu npenogaBaHus Kypca U OCHOBHBIX MOJIOKEHUU (enepanbHON pabouell MporpaMMbl
BOCIIMTaHUSI.

Kypc «Pemenne npobieMHBIX U HECTaHIAPTHBIX 3a]1a4 TI0 BOIIPOCaM MHOT000pa3us opranndeckoro mupa. JlabopaTopHsIii
MPaKTUKyM C 00opyaoBaHreM « Touku poctay 1o aHaToMuu denoBeka aiis 10 -11 kimaccoBy sBseTCS OAHUM U3 KOMIIOHEHTOB
npeameTHor obnactu «EctecTBeHHO-HayuHble npeaMetbl». CornacHo mnonoxkeHusM OI'OC COO npoduiibHbIE y4eOHBIC



peIMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YPOBHE, SIBISIOTCSA criocoOoM auddepeHimanyy o0ydeHnst Ha YpoBHE CPEAHET0 00IIEero
o0pa3oBaHUsI W TMPHU3BAHBl O0ECIEUUTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CpEIHUM
npodeccoHaIbHBIM U BBICIIMM O0pa3zoBaHueM. B To ke BpeMsl KakAbld M3 3THX Y4YEOHBIX NPEIMETOB JOKEH OBITh
OpUEHTHPOBAaH Ha MPUOPUTETHOE pelIeHUuE OoOpa30BaTEIbHBIX, BOCHHUTATENIBHBIX W PAa3BHBAIOIIMX 3a/1ad, CBSI3aHHBIX C
npodopueHTanueii 00yJaromuxcss U CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOW 00JIaCTH HAYyYHOTO 3HAHHS, CBSI3aHHOTO C
Ouonoruei, MeAUIMHOMN, 9KOJIOTHEH, ICUXO0IOTHEH, CHOPTOM MM BOEHHBIM JIEJIOM.

[Iporpamma kypca «PemieHue nmpoOiIeMHBIX U HECTaHJIAPTHBIX 3a/lad MO BOIMPOCAaM MHOT000pa3us OPraHUYeCcKOro Mupa.
JlaGopaTopHbIil MpakTUKYM ¢ 000pyaoBaHueM «Todku pocTay o anaTomuu yenoBeka g 10 -11 knaccoB» na€t npeacraBieHue
0 LIEJIM U 33J1a4ax U3y4eHHs Kypca, OnpeienseT 00s13aTeabHoe (MHBAPHAHTHOE) IPEAMETHOE COJIEP)KAHKE, €T0 CTPYKTYPUPOBAHUE
0 pa3jiesaM U TeMaM, paclpeziesieHue Mo Kjaccam, peKOMEHIYeT IOCJIE0BaTeIbHOCTh U3yUeHUs yueOHOro MaTepuaia ¢ yuéTom
MEXIIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3E€H, JIOTMKKM y4€OHOTO MpOoliecca, BO3PAaCTHBIX O0COOEHHOCTEN oOywarouuxcs. B
IporpaMMe peaii30BaH MPUHIUI NPEEMCTBEHHOCTH C M3yYE€HHUEM OHOJIOTMM Ha ypOBHE OCHOBHOIO 0O0IIero oOpa3zoBaHUS,
Oyaroyapsi 4emMy IpOCMAaTPUBAETCS HAMIPABICHHOCTH HA MOCHEIYIOIIEe pa3BUTHE OMOJIOTUYECKUX 3HAHUN, OPUEHTUPOBAHHBIX HA
(hopMHpPOBaHHE €CTECTBEHHO-HAYYHOIO MHPOBO33PEHHUS, SKOJOTMYECKOrO0 MBILIUICHHS, MPEACTAaBICHUNH O 340POBOM 00pasze
’KU3HU, Ha BOCIIUTAaHUE OEPEKHOr0 OTHOIICHUS K OKpY Karolllel mpupoaHoii cpene. B mporpamme Kypca nokasaHsl BO3SMOYKHOCTH
peanuzauuu TpedoBanuii @I'OC COO K maHupyeMbIM TUYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM Pe3yJIbTaTaM 00yUeHHUS
u B (OPMHUPOBAHUM OCHOBHBIX BHJOB YYEOHOIO3HABATENBHOW AEATEIBHOCTH OOYYAIOLIUMXCS MO OCBOEHHUIO COJEpHKaHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus.

Kypc «Pemenne npobieMHBIX U HECTaHIAPTHBIX 3a]1ad 0 BOIIPOCaM MHOT000pa3us oprannyeckoro mupa. JlabopaTopHslii
MpaKkTUKyM ¢ obopyaoBanueM «Touku pocta» mo aHatomuu uyenoBeka 1t 10 -11 kjmaccoB» Ha ypoBHE CpelIHEro oOLIero
oOpa3zoBaHMs 3aBepIIaeT OMOJIOTHYECKOE O00pa3oBaHWE B IIKOJIC W OPUECHTHPOBAH Ha PACHIUPEHHE W YIIyOJieHWe 3HAHHM
OoOy4JaroImxcst 0 KUBOM MPUPOJIC, OCHOBAX MOJICKYJISAPHON M KJIETOYHON OMOJIIOTHM, SMOPHOJIOTHH W OWOJIOTHH Pa3BUTHS,
Te€HETHKH, CEIEKIMU, OMOTEXHOJIOTHH, SBOTIOLMOHHOTO YYEHUS U DKOJIOTHH.

N3yuenue kypca «Pemienue mpoOIeMHBIX W HECTAHAAPTHHIX 3a7a4 MO BOMPOCAM MHOT000pa3usi OPraHUYECKOTO MUpA.
JlaGopaTopHbIil TpakTUKYM ¢ 000py0BaHreM «Touku pocTa» mo aHatoMuu yesoBeka st 10 -11 kiaccoBy OpUEHTHUPOBAHO HA
MOJITOTOBKY OOYYalOIIMXCA K MOCIEAYIOIEMY MOJIYYSHUI0 OMOJIOrHueckoro oOpa3oBaHMsl B By3aX M OpPraHU3alUAX CPEAHEro



npodeccronansHOro 00pazoBanus. OCHOBY €ro COJECpX aHUsI COCTABISIET CUCTEMa OMOJIOTMYECKUX 3HAHUM, MOJYYCHHBIX MPH
M3Y4YeHUH OOYYaIOUUMUCS COOTBETCTBYIOIIMX CHCTEMAaTHYECKUX pa3/leloB OHOJOTMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus, B 10—11 kiaccax 3TH 3HaHUS MOJY4YarOT pa3BUTHE. Tak, pacHIMpeHbl U yriayOJeHbl OMOJOTUYECKUE 3HAHUS O
pPacTeHUAX, )KUBOTHBIX, Tprubax, 0aKTepusix, OpraHnu3Me 4eIoBeKa, OOIINX 3aKOHOMEPHOCTSAX JKU3HU, TOMOTHUTEIBHO BKIIOYECHBI
OMOJIOTHYECKHE CBEACHUS MPUKIATHOTO U TOUCKOBOTO XapakTepa, KOTOpPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
NocCJeAyIoLEro Beidbopa npodeccun. BozMoxkHa Takke MHTErpanusi OMOJIOrMYECKUX 3HaHUN C COOTBETCTBYIOIIMMHU 3HAHUSIMU,
MOJIyYeHHBIMH 00YYaIOIUMHUCS NPU U3YUEHUU PUZHKH, XUMHH, Treorpaduu 1 MaTEMaTUKH.

CtpykTypa nmporpaMmMbl OTpaKaeT CUCTEMHO-YPOBHEBBIN U ABOTIOIIMOHHBIA TOAXO/IbI K U3yUeHHIO Onosoruu. COTsiacHO UM,
M3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XAPAKTEPHBIC JJISI KUBBIX CHUCTEM pAa3HOrO YPOBHSA OpPraHU3alliy, 3BOJIOLUU
OpraHUYecKOoro Mupa Ha 3emiie, COXpaHEeHUs OMOJIOTHYECKOTo pazHooOpasus mianeThl. Tak, B 10 kiacce M3y4aroTcs OCHOBBI
MOJICKYJISIPHON U KJIETOYHOM OMOJIOTHMHU, SMOPUOJIOTUM U OMOJIOTUU PA3BUTHS, TEHETUKH U CEJIEKIUU, OUOTEXHOJIOTUU H
CUHTETUYECKON OMOJIOTUH, aKTyaJIU3UPYIOTCS 3HAHUS 00YUaIOIUXCs 110 O0TaHUKE, 300JI0TUH, AHATOMUU, (PU3NOJIOTHH YEIOBEKa.
B 11 knacce u3ydaroTcsi 3BOJIIOIIMOHHOE YUE€HHE, OCHOBBI SKOJIOTHH U YueHue o buocdepe.

Kypc «Pemienne npobieMHbIX U HECTaHIAPTHBIX 3a]1a4 M0 BOIIPOCaM MHOT000pa3us opranndeckoro mupa. JlabopatopHsiii
MPaKkTUKyM ¢ obopynoBanueMm «Touku pocrtay mo aHatomuu yenoseka s 10 -11 xkjmaccoBy» mpu3BaH 00ecreYUuTh OCBOEHUE
00y4aroIUMUCs OMOJIOTHYECKUX TEOPUN U 3aKOHOB, HJIeH, TPUHLIUIIOB U MTPaBUIL, JISKAIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-
HAayYHOM KapTHHBI MUpa, 3HAaHUH O CTPOEHUH, MHOTOOOpPa3UH U OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, MOMyJISIUH, OHOIEeHO3a,
HKOCHUCTEMBI, O BBIJAIOIIMXCA HAYUYHBIX JOCTHXKEHMSIX, COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJOTMH, MPUKIAIHBIX aCIEKTax
Oouonornueckux 3HaHUil. [ pa3BuTHS M MOAJEp)KaHUs MHTepeca OO0ydaroumxcs K OMOJOTHUM HapsAy CO 3HAYUTENbHBIM
00BEMOM TEOPETUYECKOI0 MaTepuajga B COACPNKAHUU MPOrpamMMbl MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTaHOBJICHUS U
pa3BUTHS TOM WJIM MHOM 0O0JacTy OHWOJOTWH, BKJIAJOM OTEYECTBEHHBIX M 3apyO€kKHBIX YUYEHBIX B PELICHUE BaKHEUILINX
OMOJIOTHYECKHUX 1 IKOJIOTHYECKUX ITPOOJIEM.

[enp m3ydyeHus: Kypca — OBJIaJIeHUE OOYYaIOIMMHUCA 3HAHUSMU O CTPYKTYPHO-(QYHKUIHMOHAIBHOM OpPraHM3aluu KUBBIX
CUCTEM Pa3HOI0 paHra U MpUoOpeTeHrne YMEHUI NCIIOIB30BaTh 3TH 3HaHUSI B (JOPMUPOBAHUHU UHTEPECA K ONPeIeIEHHOIN 00JacTH
npo(hecCHOHANBHOM JeSATENIbHOCTH, CBSA3aHHOM € OHOJOrMeM, WM K BHIOOPY Y4eOHOro 3aBelCHHs ISl MPOJOJIKCHHUS
OMOJIOTUYECKOTO 00pa30BaHUsI.



JlocTikeHre ey U3yd4eHHs Kypca 00eCieunBaeTCs PEIICHUEM CIIEAYIONINX 3a/1ay:

OCBOCHHE 00YYaIOIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSX, KOHIICTIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U IMPaBUIIAX, COCTABISIOUINX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KAPTUHY MUPA; O CTPOECHUU, MHOIO00Opa3uu U OCOOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKA, OPraHU3M,
NOMyJIsUs, BHI, OuoOreoneHo3, Ouocdepa); O BBIJAIOIIUXCS OTKPBITUSIX W COBPEMEHHBIX MCCIEIOBAaHUSAX B OHOJIOTHH;
03HAaKOMJIEHUE O0YyYarIIMUXCA C METOJAaMU MO3HAHUS )KMBOUW MPUPOIBL: UCCIEAOBATEILCKUMU METOJAMU OMOJOTMYECKUX HAYK
(MOJIEKyIApHOW M KJIETOYHOM OMONOrMM, 3MOPUOJIOTUM M OMOJIOTMU Pa3BUTHs, F€HETUKU U CEJEKLIHH, OMOTEXHOJIOTUU U
CUHTETUYECKON OHOJOrMM, NaJICOHTOJIOTHH, SKOJOTMHU); METOJAMH CaMOCTOSITEIBHOIO TMPOBEICHUS OMOJIOTMYECKUX

UCCIIEIOBaHMM B 1abOpaTopuu U B pupojie (HaOI0AeHUEe, U3MEPEHHE, SIKCIIEPUMEHT, MOJICIMPOBAHNE); OBJa/ICHUE
OOy4aroIMMUCS YMEHUSIMHU: CaMOCTOSITEIbHO HaXOAUThb, aHAJIM3UPOBAaTh M HUCIOJIb30BaTh OMOJIOIMUYECKYI0 HH(OPMALNIO;
MOJIb30BATHCSL OMOJIOTUYECKON TEPMUHOJIOTHEN U CHMBOJIMKOMW; YCTaHABIIMBATH CBA3b MEXK/ly Pa3BUTHEM OMOJIOTUU U COLIMAIBHO-
HKOHOMUYECKUMU U 3KOJOTMUYECKUMHU POoOIeMaMu YeJI0BEUECTBA; OLIEHUBATD MOCJEICTBUS CBOEH JIEATEIBHOCTH IO OTHOILIEHUIO
K OKPY’KaloIIe MpUpoJHOI cpeie, COOCTBEHHOMY 3/I0POBbIO M 3J0POBBI0 OKPY’KAIOIIMX JIFOAEH; 000CHOBBIBATH U COOJIIOAThH
Mepbl TPO(PHIAKTUKY HHPEKIIMOHHBIX 3a00JIeBaHUH, ITpaBuJia MOBEECHUS B PUPOJIe U 0OecrnedeHns 0€30MacCHOCTH COOCTBEHHOM
AKU3ZHEJIEATEIIbHOCTH B YPE3BBIYAMHBIX CUTYyalMsAX MPUPOJHOIO M TEXHOIE€HHOIO XapaKTepa; XapaKTepu30BaTb COBPEMEHHBIE
Hay4HbIE OTKPBITUS B 00JIACTM OMOJIOTUH; PA3BUTHE Y OOYyYarOUIUXCS MHTEIJIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B
MPOLECCe 3HAKOMCTBA C BBIJAIOLIMMUCS OTKPBITUSIMH M COBPEMEHHBIMH HCCIIEJOBAaHUSIMH B OHOJIOTHH, PEIIAEMBIMU €10
npobyieMaMy, METOJOJIOrHed OHOJIOTMYECKOTO HCCIIEeIOBaHUS, MPOBEACHHUS SKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUM, pEeLIeHUS
OMOJIOTUYECKUX 33a7a4, MOJIECTUPOBAHUS OMOJIOTMUECKUX OOBEKTOB M IMPOILIECCOB; BOCIMUTAHUE Yy OOYYAIOIIUXCS LIEHHOCTHOTO
OTHOILICHUS K )KUBOM IPUPO/JIE B LIEJIOM U K OTAETIbHBIM €€ 00BEKTaM U SIBJICHUSAM; (POPMUPOBAHUE FIKOJIOTMUECKON, TeHETUYECKOM
IPaMOTHOCTH, OOIIEH KyJbTypbl MOBEIEHUS B MPUPOJE; MHTErpallid €CTECTBEHHO-HAYYHbIX 3HAHUW; MpuoOpeTeHne
OOyYaIOIIMMHUCS KOMIIETEHTHOCTH B palMOHAIBHOM MPUPOIOIOJIB30BAHUU (COOJIIOICHHE TPABWJI TOBEACHUS B
npuposie, OXpaHbl BUOB, SKOCUCTEM, OHMOCHEpbI), COXpaHEHUH COOCTBEHHOTO 30POBBS U 3J0POBbSI OKPY)KAIOIIUX JIHOACH
(cobmoenust Mep npoduIakTUKKU 3a00J1€BaHMM, 00ecreueHre O€30MaCHOCTH JKU3HEACSITEILHOCTH B UPE3BbIYATHBIX CUTYAIUSIX
IIPUPOJHOrO U TEXHOT€HHOI'O XapakTepa) Ha  OCHOBE UCIIOJIb30BaHUsl OMOJIOTMUECKUX 3HAaHUN | YMEHUM B
MOBCEHEBHON JKM3HU; CO3[IaHWE YCIOBUW JUIsi OCO3HAHHOTO BBIOOpA OOYYArONIUMUCS WHIWBUIYAIbHOW 00pa3oBaTelbHOMN



TPaeKTOpPHH, CHOCOOCTBYIOUIEH MOCIEAYIOEMY  MPO(ECCHOHAIIBHOMY  CaMOOIIPENEICHUI0, B  COOTBETCTBUU  C
WHANBUAYAIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHa.

OO11ee yncI0 YacoB, peKOMEHI0BAHHBIX JIJIsl U3ydeHust kypca — 204 gaca: B 10 kiacce — 102 gaca (3 gaca B Hezpenio), B 11
kimacce — 102 4Jaca (3 yaca B HeJeli0).
OT60p opraHu3arMoHHBIX (OPM, METOJIOB U CPEJCTB OOYUEHUS OCYIIECTBIIACTCS C yUETOM CIIeU(PUKN €ro comep KaHus 1

HaIPaBJICHHOCTH Ha MPOJOJKEHUE OMOJIOTHYECKOTO 00pa30BaHUs B OpraHU3aIMsaX CPEAHEro MpodhecCuOHANIBHOTO U BBICIIETO
oOpa3zoBaHUs.

OO0s3aTeIbHBIM YCIOBHCM IIPH 06y‘-ICHI/II/I ABILACTCA IIPOBCACHHC na6opaTopHI>1x " IIPAKTHYICCKHUX pa60T. Taxxe Y4aCTHuC
O6y‘—IaIOH_[I/IXC$I B BBIIIOJIHCHWH ITPOCKTHBLIX U yqe6HO-I/ICCJ'IeI[OBaT€HBCKI/IX pa60T, TEMATHKA KOTOPBIX OIMPCACIIACTCA YUUTCIICM Ha
OCHOBC UMCHOINUXCS MATCPHUAIIBHO-TCXHUUYCCKUX PCCYPCOB U MCCTHBIX ITPHUPOAHBIX YCJIOBI/Iﬁ.

COJIEP)KAHUE OB YUEHUS!

10 KJIACC. Tema 1. buosiorust kKak Hayka

CoBpeMeHHas OHoJI0TUsl — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3Butus Ouojaoruu. buosornueckue HayKu U U3yd4aeMblie
uMU npodsemMbl. @yHIaMEHTaNIbHbIE, TPUKIIAJHBIE U IOUCKOBBIC HAYUYHbIE UCCIEAOBAHNS B OMOJIOTHH.

3HaueHue Ouosiornu B (POPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAyyHOW KapTuHbl Mupa. [Ipodeccun, cBs3aHHbBIE C
Ounosnoruei. 3HaueHrue OMOJIOTUH B MPAKTUYECKOU AESTEIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO0341iCTBE, TPOMBIIIJIEHHOCTH,
OXpaHe NPUPOJIbI.

JemoHcTpamu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneii, XK.b. Jlamapk, Y. JlapBuH,
V. T'apseu, I'. Mennens, B.U. Bepnanckui, N.I1. [Tasnos, .M. Meunukos,
H.N. BaBunos, H.B. Tumodees-Pecosckuit, [[x. Yorcon, ®@. Kpuxk, JI.K. benses.

! Coneprkanne nporpaMmbl, BBIAEIEHHOE KYPCUEOM, HE BXOIUT B IPOBEPKY TOCYAAPCTBEHHOM MTOroBoi arrecrauuu (TAA).



Ta6J'II/IHBI 1 cxeMbl: «CBsI3b OMOJIOTHH C APYTUMH HAaYKaMHn», «CucremMa OMOIOTUYSCKUX HAYK».

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YCHUE

JKuBble cucTempl Kak mpeaMeT wu3ydeHus Ouosioruu. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO XHMHYECKOTO COCTAaBa,
JUCKPETHOCTh M IIEJIOCTHOCTh, CJIOXXHOCTb W YHOPSJOYEHHOCTh  CTPYKTYpPbI, OTKPBITOCTh, CaMOOpPTraHU3aIusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, H3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiyu >KUBbIX CUCTEM: MOJICKYJISIPHBINA, KJIETOYHBIN, TKAHEBBIN, OPraHU3MEHHBIN, TOMYJIAIIMOHHO-BUIOBOM,
IKOCHCTEMHBIN (OHoreorneHoTHYECKHi), 6nochepHbiii. IIpomeccel, nmpoucxoasdmue B KUBBIX cucTeMax. OCHOBHBIC NMPHU3HAKH
xuBoro. JKu3zHs kak ¢popma cyliecTBoBaHus Matepuu. Hayku, nzydaroiiye >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINU.

N3yuenue xuBbIX cucteM. Meroasl Ouonoruueckoil Hayku. HaOmioneHue, usmepeHue, SKCIEPUMEHT, CUCTeMaTu3alus,
MeraaHanu3. [loHaTHE O 3aBUCMMON M HE3aBUCUMOM IepeMeHHOU. [lnmanupoBanue skcnepumenra. [locraHoBka M mpoBepka
runote3. HyneBas rumore3a. IlonsTtue BbIOOpKM U €€ JOCTOBEpPHOCTh. Pazbpoc B Oumosiormdeckux JaaHHBIX. OlleHKa
JIOCTOBEPHOCTH MOJIYYECHHBIX PE3YJIbTATOB. [ [pUUMHBI HCKaXEHUS pEe3yIbTAaTOB dKCIIepuMeHTa. [[oOHsATHE CTaTUCTUYECKOTO TECTA.

JlemoHCcTpanuu

Tabnuiel u cxeMbl: «OCHOBHBIC TTPU3HAKU KU3HUY, «bHosorndyeckue cuctemul», «CBOMCTBA )KUBOW MaTepun», « Y pOBHU
OpraHu3alyy XKUBOW TpupoAb», «CTpPOCHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO
opranusmay, «buoreoneHnos», «buochepar, «MeToabl U3yUSHUS )KUBOU MPUPOJIBI.

Oo6opynoBanue: 1abopaTopHOE 000pYAOBAaHUE JJIs TPOBEACHUS HAOIIOACHUH, N3MEPEHUH, IKCIIEPUMEHTOB.

ITpakTrueckas pabora

«Hcnonp3oBaHue Pa3INIHBIX MCTOA0B IIPU U3YUYCHUHN JKUBBIX CUCTCM».

Tema 3. buojiorusi KiieTKku

Krnerka — cTpykTypHO-GyHKIHOHAIBHAS equHuIa ®KuBoro. cropust otkpbiTust kietku. Paboter P. I'yka, A. JleBenryka.
Kunerounas teopus (T. llIBanu, M. Illneiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHHS] COBPEMEHHOW KJIETOYHON TEOPHH.



MeTobl MOJIEKYJISIPHOM U KIETOYHOUM OMOJIOTUU: MUKPOCKOMUS, XpoMaTorpadus, 31eKTpodopes, METO MEUYECHBIX aTOMOB,
auddepeHnranbHoe eHTpUu(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @HuKCUpo8aHHbIX Kiemok. DIEKTPOHHAs
MUKpockonusi. Kongoxanvuas mukpockonus. Bumanvroe (npusicusHennoe) usyienue Kiemox.

JleMoHCTpaIIMn

[Toptpetsi: P. I'yk, A. JleBenryk, T. [lIBann, M. Illneitnen, P. Bupxos, K.M. bap.
Tabnuupl U cxeMbl: «CBETOBOM MUKPOCKOI», « DNEKTPOHHBIM MUKPOCKOID, «ICTOpUS pa3BUTHSI METOJOB MUKPOCKOIIUI.

OO00py/IoBaHKE: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl paCTUTEIbHBIX, )KUBOTHBIX M OAKTEPHAJIbHBIX KJIETOK.

[IpakTHuyeckas pa60Ta

«M3ydyeHne MeToZ0B KJIETOYHOU Oumosioruu (xpomarorpadus, snexrpodopes, auddepeHimaibHoe HeHTpUdyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKU

XUMHUUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI. Boga u €€ poiib KaKk pacTBOPUTEIIs], PEarcHTa,
y4acTHe B CTPYKTYPUPOBAaHUU KJIETKH, TEIJIOPErysilud. MHUHepadbHble BELIECTBA KJIETKU, UX Ouosorudeckas pojb. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKU. buonornueckue mnoiumepsl. benku. AMHUHOKHCIOTHBIN cocTaB OenkoB. CTpyKTYyphbl
OenkoBoil MousiekyJbl. [lepBuuHas cTpykTypa Oenka, MenTHAHAas CBsI3b. BTopuuHas, TpeTW4yHas, YETBEPTUYHAs CTPYKTYpPHI.
Jenaryparnus. CoiictBa O0enkoB. Knaccudukarus 6enkoB. buonorndeckue ¢pyHkuuu 6enkoB. [Ipuonul.

VYrneBonbl. MoHOcaxapuibl, AUCAXapujabl, OJUTOcaxapujibl U moiucaxapuabl. OOMUN TUTaH CTPOCHUS U (UBHKO-
XUMUYECKHE CBOMCTBA YIIeBO0B. brosornueckue pyHKIUK yTIeBOIOB.

Jlunuasl. T'mapodunsHo-TupodoOHbIe cBolcTBa. Knaccudukanus nununoB. Tpurnuuepuasl, Gocoaunuibl, BOCKH,
crepounnl. buonornueckue QyHkiuu junuaoB. OOIIME CBOMCTBA OMOJOTHYECKUX MEMOpPAaH — TEKy4eCTh, CIIOCOOHOCTh K
CaMO03aMbIKaHHIO, TOJTYIIPOHUI[AEMOCTb.

Hyxnennoseie kucnorsl. JIHK n PHK. Crpoenue HyknenHoBbix kucnoT. Hykineornapl. [IpyHImNm KoMIuieMeHTapHOCTH.
[TpaBuno Yapradda. Ctpykrypa JHK — nBoitnas cnimpans. Mecronaxoxaenue u ouonorndeckue ¢pynkiuu JJHK. Bunst PHK.
Oyukuuu PHK B knetke.



Crpoenue moinekyisl AT®. Makpoaprudeckue cBs3u B moJiekyie AT®. buonorndyeckue pyukiuu AT®. BocctaHoBiIeHHBIE
MEPEHOCUYNKH, UX (YHKIMU B KIeTKe. /[pyeue nykneozuompugocghamor (HTD). CexBenupoBanue [IHK. Memoow: cenomuxu,
MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoisiorusi: OMOXMMHUYECKHE M OMOPU3MUECKHE HCCIEIOBAaHUS COCTaBa W IPOCTPAHCTBEHHON CTPYKTYPbI
ouomosnexyn. Mooenuposanue cmpykmypsl u QYHKYul OUOMONEKY U ux Komniekcos. Komnvromepnulii ouzatin u opeanuyeckutl
cunmes OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpetsi: JI. [Tonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, @. Caunrep, C. [Ipy3unep.
Hunarpammel: «PacipenesieHne XuMUYECKUX JIEMEHTOB B HEKMBOM TIPUPOJIEY», «Pacripenenenne XuMUIeCKUX 3JIEMEHTOB B
KUBOU MPUPOJIEN.

Tabmuubl u cxemsl: «lleproguyeckas TabauIa XUMHUYECKUX DJIEMEHTOBY», «CTpoeHue MOJIEKYJbl BOJb, «BemecTa B
COCTaBe OpraHu3MoBy», «CTpoeHHEe MOJEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYJb, «CTpO€HHE MOJIEKYJ YIJIEBOIOBY,
«Ctpoenue Monekyn TUnuaoBy», « HykiienHoBbie KUCIOThIY, «CTpoeHne MoJieKyibl ATDy.

OO6opy/ioBaHKE: XUMUYECKAsI TOCY/1a U 000PYI0BaHUE.

JlaGoparopHas paboTa «OOHapyx)eHHe OEKOB C TOMOIIbIO KAaU€CTBEHHBIX PEAKIIUI.

Ha6opaTopHa;1 pa60Ta «HCCJ’IGI[OBaHI/Ie HYKJIICHMHOBBIX KHUCJIOT, BBIACJICHHBIX M3 KIICTOK PA3JIMYHBIX OPIaHU3MOB).

Tema 5. CTpoenne u QyHKIUM KJICTKH

Turbl KJIETOK: dyKapuoTHUECKas U npokaproTuueckas. CTpyKTypHO (DyHKIIMOHATIbHbIE 00pa30BaHUs KIETKH.

Crtpoenne mpokapuoTnuueckoin kietku. Kierounasi ctenka 6akrepuit u apxeit. OCOOGHHOCTH CTPOEHUS TeTepOoTpOdHON U
aBTOTPOHON MPOKAPUOTHIECKHUX KJIETOK. MECTO U pOjIb MPOKAPUOT B OHMOIIEHO3AX.

Crtpoenne u (HyHKIMOHUPOBAHHE JYKapHOTHYECKOW KieTku. [lmasmatmdeckas memOpana (ruiazmanemma). CTpykTypa
MJIa3MaTHYecKo MeMOpaHbl. TpaHCHOPT BEIIECTB Uepe3 IJIa3MaTUYeCKyr0 MeMOpaHy: macCcuBHBIM (quddy3us, odneryéHHas
muddy3usi), akTUBHBIN (MTEPBUYHBIM M BTOPUYHBIN aKTHUBHBIN TpancmopT). [lomynponuriaemocts MemOpansl. Pabota Hatpuii-



KaJUEeBOr0 Hacoca. DHAOLUMUTO3: MUHOIMTO3, paronuTo3. Jk301uTo3. Kierounas crenka. CTpykTypa U (yHKIUU KJIETOYHOM
CTEHKH pacTEHH, rpruOoB.

[uromna3sma. I{uto3ons. Ilutockener. [[Buxkenue muroruiazmbl. OpraHouabl KieTku. OgHOMEMOpaHHBIE OpPTraHOUIBI
KieTku: sHpaomnasmaruyeckas cetb (OIIC), ammapar [ombmku, JHU30COMBI, UX cTpoeHMe u  (GYHKIUH. B3anmocBssb
0JIHOMEMOpaHHBIX OPraHON10B KJIeTKU. CTpoeHue IrpaHy I ipHOrO peTUKYyIyMa. Mexanuzm nanpaenenus 6eaxog ¢ I11C. Cuntes
pacTBOpUMBIX 0€IK0OB. CUHTE3 KJIETOUHBIX MEMOpaH. [ maakuii (arpanyssipHbINA) 3HI0TUIA3MAaTUYECKUN peTUKYITyM. CekpeTopHas
¢bynkuus anmapata [onpmku. Moougukayua benxoe 6 annapame [onvosxcu. Copmupoexka bOenxkos 6 annapame I oav0oxcu.
Tpancnopt BewiecTB B KiIeTke. Bakyonu pacturenbHbIX KieTok. Kierounstii cok. Typrop.

[lomyaBTOHOMHBIE OpraHouAbl KIETKH: MUTOXOHAPUHU, TUIACTUABL. [Ipoucxoocoenue Mumoxouopuu u nIacmuo.
Cumbuocenes (K.C. Mepescrkosckuii, JI. Mapaynuc). Ctpoenue u pyHKIIUU MUTOXOHAPUN U TutacTul. [lepBudHbIe, BTOPUYHBIE U
CJIOXHBIE TTIACTUBI (DOTOCUHTEZUPYIOMIMX FYKAPUOT. XJIOPOIIIACThI, XPOMOILIACTHIL, JIEMKOIUIACTHI BBICIIMX PACTEHUIA.

HememOpannbsie opraHounbl kieTkn CrpoeHre W (QYHKIMM HEMEMOpaHHBIX OpPraHoOMAOB KJIETKH. PuOOCOMBI.
IIpomesxcymounvie ¢punamenmor. MuxkpopunameHTsl. Axkmunogvle Mukpoguiamenmyl. MplllIeUHblE KIETKU. AKmuHosble
KOMHOHEHMbl HeMbluleunblx kiemok. MukpoTpyOouku. Knetounsiii nentp. CTpoeHHe M ABM)KEHUE KTYTUKOB U PECHUYEK.
MukpoTpyOouku nuTomiasmsel. Llentpuons. benku, accoyuuposanuvie ¢ MUKpoguiamenmamu u Mukpompyoouxamu. MomopHvie
oenxu.

Anpo. Obonouka siapa, XpOMaTHH, KapUoIUia3Mma, SAPBIIIKU, UX CTPOEHHE U (PYHKUUHU. SANepHBbI OENKOBBIA MAaTpPHUKC.
[IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B MHTEpP(hA3HOM siape. Jyxpomamun u cemepoxpomamun. benku xpomaTuHa —
TUCTOHBL. /[unamuxa a0epHot 060104KU 8 Mumo3se. foepuulii mpancnopm.

Krnerounsle BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT (PACTUTENbHOM, dKUBOTHOM, TPUOHOI).

JleMoHCTpaIMn

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

Tabmuipbl 1 cxembl: «CTpoeHHE PYKAPUOTHUECKOU KIETKH», «CTpoeHue KMBOTHOW KJIETKn», «CTpOoeHHEe pacTUTEIbHOMN
KIIETKN», «CTpOEHUE MUTOXOHAPUWY, «S1po», «CTpoeHne NPOKapUOTUYECKON KIETKH.



OO6opy/ioBaHKE: CBETOBOM MHKPOCKON, MHUKpPOMpenapaTtbl pacTUTEIbHBIX, >KMBOTHBIX KIETOK, MHKpOIpenapaTsl
OaKTepHaATBHBIX KIIETOK.

JlaGopatopHas paboTa «/3ydeHne CTpoeHHs KIETOK Pa3IMUHBIX OPTaHU3MOB).

[IpakTrueckas padota «3yueHue CBOMCTB KJIETOUYHON MeMOpaHbD.

JlaGoparopHas pabota «MccienoBanue miasMoiIn3a U AeIIa3MOJIA3a B PACTUTEIBHBIX KIETKaX).

HDaKTI/I‘IeCKaH pa60Ta ((I/I3y‘—I€HI/IC ABUIKCHUS HUTOINIa3Mbl B PACTUTCIIBHBIX KIICTKAX».

Tema 6. O0MeH BelIeCTB M NPeBpallleHUe JHEPIUH B KJIETKe

AccUMWIALNS U TUCCUMHWJISALIAS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl 0OMeHa BEUIeCTB: aBTOTPOPHBIN U reTepoTPOHBIIA.
VYyactue kucnopoga B OOMEHHBIX Ipolieccax. DHepreTuueckoe obecrneueHue kietku: npespauieHne ATD B oOMEHHBIX
npoueccax. @epMEHTATUBHBIN XapaKTEP PEaKIMil KIETOYHOr0 METa00IM3Ma.
®depMeHTBI, MX CTpOEHME, cBoOWcTBa M MexaHu3M jedcTBuss. Kodepmentsl. Otnuuust (pepMEHTOB OT HEOPraHUYECKUX
KaTaau3aTopoB. belku-akTuBaTopbl U OEIKMUHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKIMI OT Pa3IUYHBIX
(bakTOpoB.

[lepBUYHBI CHHTE3 OpraHWYecKUX BeHIeCTB B KieTke. DOTOCUHTE3. AHOKCU2eHHblli U OKCU2eHHblU (Gomocunmes )
oaxkmeputi. Ceemocoduparoujue nuemMenmyl 1 NUSMeHmMbvl peaKyuoHHo2o yeumpa. Poib XJ10poIiacToB B npoiecce GOTOCHHTESA.
CeetoBas u TeMHOBas pa3bl. Pomoovixanue, C3-, Ca- u CAM-munst pomocunmesa. IIpoaykTHBHOCTh (hoTOCHHTE3a. BausHue
pa3InuHbIX (PaKTOPOB HA CKOPOCTh POTOCUHTE3A. 3HAUEHUE (DOTOCHUHTE3A.

XemocuHTe3. Pa3HooOpa3ue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTpUPUUUpPYIOIIME OakTepuu, Kele300aKkTepuw,
cepobaKkTepuu, BOJOPOIHBIE OaKTepru. 3HAUEHUE XEMOCHHTE3a.

AHa’poOHbIe opraHus3Mmbl. Bumbl Opoxenus. I[IpomykTel Opo’kKeHHsST M WX HCIOJIb30BAHHE YETOBEKOM. AHa’pOOHBIC
MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTHH U BO30YAUTENN OO0JIe3HEN.

AspoOHbBIE OpraHu3Mbl. OTanbl 3HEpreTuyeckoro obmeHa. IloaroroButenbHbI 3Tamn. [NMKOMUM3 — OECKUCIOPOIHOE
pacUIEIIEHNUE TJIFOKO3bI.



buonornueckoe OKUCICHUE, WM KJICTOYHOE IbIXaHWE. Pollb MUTOXOHAPHUI B mMporeccax OMOJIOTHYECKOTO OKHUCIICHHS.
Huxnuyeckue peakiuu. OxkucnutenbHoe GochopunupoBaHue. Inepaus memopannoz2o epaouenma npomonos. Cunmes ATD:
paboma npomonnoi AT®-cunmaszwl. [IpeumyinecTBa a3poOHOro myTd 0OMeHa BEIIeCTB Nepea aHadpoOHbIM. DPPEKTUBHOCTD
SHEPreTUYECKOro 0OMeHa.

JleMoHCTpaIIMn

[Toptpetst: k. [Ipuctnu, K.A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.
Tabmuubr u  cxeMbl: «DoTOoCHHTE3», «DHEpreTHueckuii obOMen», «buocuHTe3 Oenka», «CtpoeHue QepmMeHTay,
«XEMOCHUHTE3.

O0opyaoBaHUE: CBETOBOM MUKPOCKOII, 000pyA0BaHUE AJIsl IPUTOTOBJIEHUS TIOCTOSHHBIX U BPEMEHHBIX MUKPOIPENapaToB.
JlabopaTopHas pabora «/3ydyeHne KaTaTuTHYEeCKOW aKTUBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIa3bl UM KaTalas3bl)».

JlaGoparopHas pabota «3yueHne GepMEHTATUBHOIO PACIICIUICHHUS TIEPOKCHU/Ia BOJIOPOa B PACTUTEIBHBIX U KUBOTHBIX

KJIETKaxX).
JlabopaTopHas pabora «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a).

JlaGoparopHas pabota «CpaBHEHHUE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakiuu MatpuyHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTApHOCTM B pEAKLUMSIX MaTPUYHOTO CHUHTe3a. Peanmzauus
HacjeAcTBeHHOW uHpopmanuu. ['eHeTnueckuil koj, ero cpoiictBa. Tpanckpuniuss — matpuudblii cuaTe3 PHK. IlpunHimmns
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTHUIIAPAJUIEIBHOCTh, AaCUMMETpU4YHOCThb. Co3pesanue mampuunvix PHK 6
aykapuomuyeckoiu kiemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocunrtese Oenka. YcnoBus OuocunTesa 6enka. KoaupoBanue
aMUHOKHUCTOT. Posibs pubocoM B OMocuHTE3€ Oernka.

Cogpemennvie npedcmasneHus o cmpoeruu 2enog. Oprauuzanys reHomMa y mpoKapuoT U 3yKapuoT. Perynsins akTHBHOCTH
reHoB y nmpokapuoT. ['unoresa onepona (@. XKaxob, XK. Mano). MonexynapHvie mexanuzmwvl s3Kcnpeccuu 2eHos y sykapuom. Ponw
Xpomamuna 8 pe2yiayuu pabomol 2eHos. Perynsauns 0OMEHHBIX MPOLIECCOB B KieTke. KieTouHblil romeocTas.



Bupychl — HekIeTouHbIe POPMBI )KU3HU M 00IHUraTHbie napa3uTsl. CTpOEHHE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB,
Oakrepuodaros. JKuznennwvii yuxn JHK-codepocawux supycos, PHK-codepoicawux eupycos, baxmepuogazos. Obpamuas
MPAHCKPUNYUs, pesepmasd, uHmezpasa.

BupycHrbie 3ab6oneBanus yenoBeka, KUBOTHbBIX, pactenuit. CIINI, COVID-19, counanbHbie 1 METUITUHCKUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u amanuz 6orvuwux maccueos («bigdata») cmpykmypHviX OUONOSUYECKUX OAHHBIX.
Hanomexnonozuu 6 buonoeuu u meouyune. llpoepammupyemvie gynxyuu d6eaxos. Cnocodvt 00cmasKu 1eKkapcms.

JleMoHcTpanuu

[Toptpetsl: H.K. Konbios, JI.M. IBaHOBCKUIA.
Ta6muiel 1 cxembl. «buocunTes 6enkay, «I'eneTnueckuit koa», «Bupyce», «bakTepuodarmy.
[IpakTrueckas padota «Co3aaHue MOACIH BUPYCay.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

KneTounsiii uki, ero nepuozs! u peryisuus. MIarepgaza u muto3. OcoOeHHOCTH MPOLECCOB, MPOTEKAIOIIUX B HHTEpPa3ze.
[TogroroBka kJjeTtku Kk jeneHuto. I[IpecuHTeTMyeckuil (MOCTMUTOTHYECKW), CUHTETUYECKMH M TMOCTCUHTETUYECKUM
(IpeMUTOTHUYECKHI) TIEpHOIbI UHTEP(DA3BI.

Martpuunbiii cunre3 JHK — permmmkanus. [Ipuanuner pennumkanuu JJHK: xomMrmeMeHTapHOCTH, MOJTYKOHCEPBATUBHBIN
CHUHTE3, aHTuMNapamieabHocTh. Mexanusm pertukanuu JTHK. Xpomocombl. Ctpoenune xpomocoM. TeaoMepbl U TeloMepasa.
XpOMOCOMHBIN Ha0Op KIETKM — KapUOTHM. JMMIOWIHBIA M TamiouIHbI HAOOpBl XpOoMOCOM. ['OMOJOTrMYHBIE XPOMOCOMBI.
ITosmoBbIE XPOMOCOMBI.

Henenne kietkn — muto3. Craguu MUTO3a U MPOUCXOASIIME B HUX mpouecchl. Turbl Mmuto3a. KapruokuHes U IUTOKUHES.
buonornueckoe 3HaueHUE MUTO3A.

Perynsnust MUTOTHYECKOTO ITUKIIA KIIeTKH. [I[porpamMMupyemas kjieTouHasi TMOENb — aromnTo3.
Kierounoe siipo, XpoMocoMbl, PyHKIIMOHANIbHAS TeHOMUKA. Mexanusmul npoaughepayuu, ouggdeperyuposxu, cmaperus u
eubenu knemoxk. «Lugposas knemxay — buoungopmamuueckue mooenu GyHKYUOHUPOBAHUS KIEMKU.



JleMoHCTpaIIMn

Tabmuiel 1 cxembl: « KU3HEHHBIM UK KIETKN», «MuUTo3», «CtpoeHue xpomocom», «Permukarus JJHK.
OO6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKpPOIIpenapaThl: «MUTO3 B KJI€TKaX KOPEIIKa JIyKay.

Ha6ODaTODHaH pa60Ta «H?:y‘{eHI/IC XPOMOCOM Ha I'OTOBBIX MHKPOIIPCIIapaTax».

JlabopaTopHas pabora «HabimroieHrne MUTO3a B KJIETKaX KOHUMKA KOPEIKA JIyKa (Ha TOTOBBIX MUKPOIIPENnapaTax ).

Tema 9. CTpoenue u GpyHKUMH OPraHM3MOB

buonorunyeckoe paznoodpazue opranu3MoB. OJHOKIETOUHBIE, KOJIOHUAIbHbIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HEEATEIbHOCTH OJHOKJIETOUYHBIX OpraHu3MOB. bakrepun, apxeu, 0JJHOKJIETOUHbIE TPUOBI,
OJTHOKJIETOYHBIE BOJOPOCIH, APYrue MPOTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMocBs3p yacTeld MHOTOKJIETOYHOIO OpraHv3Ma. TKaHW, OpraHbl U CUCTEMBbI OpraHoB. OpraHu3M Kak €IMHOE LEJOE.
I'omeocras.

Tkanu pacteHuil. TUNbl pacTUTENbHBIX TKAaHEW: oOpa3oBaTelbHAas, MOKPOBHAs, MPOBOJAILIAS, OCHOBHASl, MEXaHUYECKAS.
OcobGeHHocTr cTpoeHus, GYHKIMN U PacIoIOKEHHS TKaHEW B OpraHax pacTeHUN.

TKaHu >KMBOTHBIX M 4YEJIOBEKA. THIBI JKMBOTHBIX TKAaHEW: JMNUTEIWAIbHAsl, COCIMHUTEIIbHAsS, MBILICYHAsA, HEPBHAS.
OcoOenHocTu CTpoeHUsl, PyHKUNN U pacrofioKEHUsI TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbIE M T€HEPATUBHBIE OPTaHbl pacTEHUNA. OpraHbl U CUCTEMBI OPraHOB )KMBOTHBIX U 4yesioBeka. DyHKINH
OpPraHOB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacreHuil. CkeseTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX JKMBOTHBIX. HapyXHbI H
BHYTpPEHHHUI ckeneT. CTpOeHHE U TUIIbI COEIMHEHUS KOCTEH.

JIBr>keHre OpraHu3MoB. JIBHMI)KEHHE OJIHOKJIETOYHBIX OpPraHu3MOB: aMEOOUIHOE, JKTYTHKOBOE, peCHUYHOE. JIBMIKEHME
MHOT'OKJIETOYHBIX PACTEHUN: TPOIMU3Mbl U HACTUM. /[BMKEHME MHOTOKJIETOYHBIX KUBOTHBIX M YEJIOBEKA: MBIIIEYHAS] CUCTEMA.
Pednexc. CkeneTHbie MBIIIIBI U UX padoOTAa.



[Tutanue oprann3mMoB. [lornomienne Boabl, yTIEKUCIOr0 ra3a U MUHEPAIbHBIX BEMIECTB pacTeHUsIMU. [IUTaHNE KUBOTHBIX.
BHYTpHUI0JIOCTHOE M BHYTPUKIIETOUHOE NUIeBapeHue. [lntanne no3BOHOYHBIX KUBOTHBIX. OT/IEIbI MAIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble xenesbl. [IumesapurenpHas cucteMa 4yenoBeka.

Jlpixanue opranu3moB. Jlpixanue pacteHuil. [[pixanue »uBoTHBIX. Juddy3ust ra3oB uepe3 moBepxHOCTh KieTKU. KoxkHoe
npixanue. JlprxatenbHas moBepxHocTh. JKabGepHoe W 1€rouyHoe apixaHue. J[pIxaHue MO3BOHOYHBIX KMUBOTHBIX M UEJOBEKA.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHUs JIETKMX ITO3BOHOYHBIX >KMBOTHBIX. JlpIXaTellbHas cucTeMa 4esloBeKa. MeXaHu3m
BEHTWIALIUU JETKUX Y NTUL U MIIEKONUTAOIIMX. Perynanus npixanus. JprxareabHble OObEMBI.

TpaHCcHOpT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHU. TpaHCIOpT BEWECTB Y )KUBOTHBIX. KpoBeHOCHAs
cucrtema u €€ opranbl. KpoBeHOCHas cucTreMa MO3BOHOYHBIX KMBOTHBIX M 4yenoBeka. Cepaue, KpOBEHOCHBIE COCYAbl U KPOBb.
Kpyru kpoBooOpainieHusi. DBONIOIUOHHBIE YCI0XKHEHUSI CTPOEHUSI KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX >KMBOTHBIX. PaboTa
cepaua u €€ peryssuus.

Boeinenenne y opranu3moB. Beinenenune y pacreHuil. Boinenenne y kuBOTHBIX. COKpaTHUTENbHBIE BaKyoiau. OpraHel
BblIeNIeHUs. OUIbTpalys, CeKperus 1 00paTHOE BCAChIBAHUE KaK MEXaHU3MbI pa0OThl OpraHoB BblieaeHUs. CBsI3b OJOCTHU Tea
C KPOBEHOCHOM M BBIICIHUTEIBHON CHCTEMaMH. BblIeneHne y IMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. llouku. Ctpoenue u
¢byHkunoHupoBaHue HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKA.

3amura y OpraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3MoOB. CrHopbl OakTepuil M HUCTHI MPOCTEUIINX. 3aluTa y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencTBa macCUBHOM M XUMUYECKOM 3aUThl. DUTOHIIUIBL.

3amuTa y MHOTOKJIETOUHBIX dKUBOTHBIX. [IOKpOBBI M X IPOM3BOAHBIE. 3allluTa Opranu3ma ot oosie3Held. UMMyHHast cucrema
yesnoBeka. KieTouHslii 1 TyMoOpalibHbIH UMMYHHUTET. BpoxaEHHBIA U NpUoOpeTéHHbIN crieluduyeckuii UMMyHUTET. Teopus
KJIIOHaNIbHO-ceneKTuBHOro nmmynutera (I1. Opaux, ®.M. bepner, C. Tonerasa). BocnanutenbHbie OTBEThI OPraHU3MOB. Poiib
BPOXKJIEHHOTO UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pa3ipaxumMoCTh U peryJisiuus y Opranu3MoB. Pa3apakxuMoCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocts U
peryJsnus y pacteHui. POCTOBBIE BelllecTBa U UX 3HAYCHHUE.

Hepshas cucteMa u peduieKTopHast peryisius y ®KUBOTHbIX. HepBHas cuctema u e€ oTensl. DBOMIOIMOHHOE YCI0KHEHUE
CTPOEHHUSI HEPBHOM CUCTEMBI y )KUBOTHBIX. OTAEIbI TOJIOBHOIO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednekropras ayra.
be3ycioBHbIE U YCIOBHBIE PEIEKCHI.



['yMopasibHast peryisinus U SHAOKPUHHAS CUCTEMA KMBOTHBIX U YeloBeKa. JKene3bl JHIOKPUHHOW CUCTEMBI M UX TOPMOHBI.
JleiicTBre TOpMOHOB. B3anMOCBs3b HEPBHOM U SHAOKPUHHOU cucTeM. [ umotanamo-runoduzapHas cucrema. JleMOHCTpauu

[Toptper: U.I1. I1aBnoB.

Tabmuubr 1 cxembl: «OTHOKIETOYHBIE BOIOPOCHN», «MHOTOKIETOUHBIE Bomopociny, «bakrepum», «lIpocteinmmey,
«Oprasbl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB TO3BOHOYHBIX JKUBOTHBIX», « BHyTpeHHEE CTpOeHHE HACEKOMBIX», « TKaHU
pactenmii», «KopHeBbie cucteMb», «CtpoeHue credis», «CTpoeHHe JUCTOBOM IIACTUHKNY», « TKaHM >KMBOTHBIX», «CKeneT
yenoBekay, «[IumeBapurensHas cucremay, «KpoBeHOCHas cuctemay, «JlpixarenpHas cucrema», «HepBHas cucremay, «Koxay,
«MpImeuHast cuctema», «BwiaenurTenbHas cuctemMa», «HIOKpPUHHAS cuctema», «CTpOeHHE MBIIbY, «MMyHUTET,
«KumegnononocTHeie», «CxeMa MUTaHUus pacTeHui», « KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», « CTPOEHUE TUPHI»,
«CTtpoeHue miaHapun», « BHyTpeHHee cTpoeHHe J0KIeBoro ueps», «HepBHas cucrema poidy, «HepBHas cucrema JsSTyLIIKAY,
«HepBHas cucteMa npecMmbikaromuxcs», « HepBras cucrema ntuiy, «HepBHas cucrema miekonuTarommnx», « HHeppHas cucrema
yesoBekay, «Peduekcy.

OO6opy/ioBaHKEe: CBETOBOM MMKPOCKOI, MHUKPOTMpENapaThl OJHOKIETOUYHBIX OpPraHW3MOB, MHUKPOMpENapaThl TKAHEH,
PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUM, repOapuu pacTeHU

Pa3HBIX OTJIEJIOB, BIAXKHBIC MPEMAPAThl KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUICKIIMU OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET
yeJioBeKa, 000py0BaHUE JJIsl AEMOHCTPAIMK MTOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM, paclIerieHus Kpaxmana u OeIKoB
oA aercTBueM GepMEeHTOB, 000PYI0BAHUE JIJIsl IEMOHCTPAIIMH OIBITOB [0 U3MEPEHUIO )KU3HEHHOU EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXaTEJIbHBIX JBUKEHUM, MOAEIN TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas paboTa «/3ydeHue TkaHel pacTeHui.

JlaGoparopHas paboTa «/3ydyeHne TkaHel )KMBOTHBIX).

JlabopaTopHas pabota «/3ydeHre opraHoB 1IBETKOBOTO PACTCHUS.

Tema 10. PazMmHokeHHe M pa3BUTHE OPraHU3MOB
®opmbl pa3MHOKEHMSI OpraHU3MOB: Oecrojioe (BKJIKOYas BETe€TaTMBHOE) M MOJO0BOE. Buibl Gecrionoro pa3smMHOMKEHUS:
MOYKOBaHUE, CIIOPYJIALMS, pparMeHTalus, KJIOHUPOBaHUE.



[TonoBoe pa3zmuokeHue. llonoBeie kneTkn, win rameTtsl. Meio3. Cragum Mmeiio3a. lloBeneHne XpoMocoM B MeEHO3e€.
Kpoccunrosep. buosiorndecknii CMbICII MEM03a U ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKIIE OPTaHU3MOB.

[Ipen3aposasieBoe pazButue. I'ameroreHe3 y *uUBOTHBIX. [1ooBbie xene3pl. OOpa3oBaHUE W Pa3BUTHE MOJIOBBIX KJIETOK.
Cnepmatorenes u oorene3. CTpoeHue MOJOBBIX KIETOK.

OmnogoTBOpeHHEe U SMOpPUOHANIBHOE pa3BUTHE KUBOTHBIX. CrmocoObl OIUIOJOTBOPEHHUSA: HapyKHOE, BHYTpPEHHEE.
[TapTenorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIJIOTHS — HayKa O pa3BUTUU OPraHu3MOB. Mopghozenes — 00Ha
U3 2nasHulx npodiem smopuonocuu. Konyenyus mopgoeenos u mooenu mopgoeenesa. Cranuu sMOpUOreHe3a KMBOTHBIX (HA
npumepe Jrymku). Jpoonenue. Tunsl apodiienus. /Jemepmunuposantoe u HedepMunuposanHoe opooaerue. bracmyna, munwi
onacmyn. OcoOeHHOCTU JIPOOJICHUS] MIICKOIUTAIONIUX. 3apOBIIIEBbIC JTUCTKU (TacTPyJisiius). 3akiiajka OpraHOB M TKaHEH u3
3apOABIIIEBBIX JUCTKOB. B3anMHOE BIUsHUE YacTell pa3BUBAIOIIETOCS 3apoabliia (3MOpHOHAIbHASI MHAYKIIMS). 3aKJIaKa IaHa
CTPOEHUS )KUBOTHOT'O KaK Pe3yJIbTaT HePAPXUUECKUX B3aUMOJIEHCTBUM TeHOB. BiusiHue Ha sMOpHOHAIBHOE PA3BUTHE PA3TUYHBIX
(haKTOPOB OKPYKAIOIIEH CPE/Ibl.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHbIN niepuoa. [Ipsimoe u Henpsimoe pa3Butue. Pazsutue ¢ metamopdoszom y
OECIO3BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX. bruosornyeckoe 3HaueHUE MPSIMOTO U HETIPSMOTO Pa3BUTHS, X PACIIPOCTPAHEHHUE
B ipupoie. Tumsl pocta )KUBOTHBIX. DAKTOPHI PETYISIIUU POCTA KUBOTHBIX U YesloBeka. CTauu MOCTIMOPUOHATILHOTO PA3BUTHS
y )KMBOTHBIX U uejoBeka. [leprosl onTorenesa yenoBeka. CTapeHne u CMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

Pa3muoxenue u pazsutue pacrenuil. ['ameto@ut u cnopodut. Meiio3 B )kU3HEHHOM LIMKIIE pacTeHuil. OOpa3oBaHue CIIOp B
nponiecce Menosza. ['amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTUE PACTUTEIBHBIX OpPraHu3MoB. JIBoiiHOE
OTUIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl PETYJISIIIUN OHTOT€HE3a Y PACTCHUN U
KUBOTHBIX.

JleMoHCTpaIIMn

[Toptpetsr: C.I'. HaBamun, X. [lInemas.

Tabnuiel u cxeMbl: «BereraTuBHOE pa3MHOKEHNE», « TUITBI OECIIOIOr0 pa3MHOKEHUsD», «Pa3MHOXKEHNE XJIaMUIOMOHAIBDY,
«Pa3MHOXeHUE 3BIVIEHB», «Pa3MHOXeHUE rulipe», «Menosy, «XpomocoMbl», «l'ameroreHe3», «CTpoeHue SHUUEKIECTKU U



criepmaTo3ousiay, « OCHOBHBIE CTaIMM OHTOreHe3a», «IIpsmMoe u HenpsmMoe pa3BUTHEY, «Pa3BUTHE MaCKOTr0 XKyka», «Pa3Burue
capanumn», «Pa3Butue snsarymkun», «J[BoliHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHre CeMsiH OJHOJOJBHBIX U
JBYJIOJBHBIX PACTCHUI», « KM3HEHHBIA IUKI MOPCKOM KaIyCTh», «  KU3HEHHBIN [IUKI MXa», «KU3HEHHBIN [IUKJI TAIOPOTHUKAY,
«Ku3HEHHBINA IUKJI COCHBD».

O60DVI[OB8,HI/IG: CBETOBOU MHUKPOCKOII, MHKPOIIPCIIapaThI HﬁHGKHCTOK H CIICpMaTO30M 0B, MOICIIb ((]_[I/IKJ'I Pa3BUTHA
JIATYHOIKW.

JlabopaTopHas pabora «3ydyeHne cTpoeHus MOJOBBIX KJIIETOK HAa TOTOBBIX MUKPOIIPENapaTax».

HDaKTI/I‘IeCKaH pa60Ta «BrIsBIeHue IIPHU3HAKOB CXOACTBA 3ap0):[mme171 ITIO3BOHOYHBIX KUBOTHBIX).

JlabopaTopHas pabora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIIMX PACTCHHIN.

Tema 11. 'eHeTHKa — HaAyKAa 0 HACJIEACTBEHHOCTH M U3MEHYHUBOCTH OPTraHU3MOB
Hcropust cTaHOBIIEHUS W pa3BUTUS TeHETHMKU Kak Haykd. Paboter I'. Menpensa, I'. ne ®pusza, T. Moprana. Pomb
OTEUYECTBEHHBIX YUE€HBIX B pa3BuTuu reHetuku. Padbote H.K. Konsiiosa, H.W. Basunora, A.H. benozepckoro, I'./[. Kapneuenko,
10.A. ®unumuenko, H.B. Tumodeera-PecoBckoro.
OCHOBHBIE TEHETUYECKHUE MOHSATHS 1 CUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIIbHBIE T'€HbI, aJIbTEPHATUBHBIE IPU3HAKH,
JOMUHAHTHBIA U PEIIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UT0Ta, YUCTas JTUHUA, THOPULI, TeHoTHIl, (PeHOTUTl. OCHOBHBIE
METO/Ibl TCHETUKU: TUOPUI0JIOTHYECKHM, ITUTOJIOTHYECKUM, MOJICKYJIIPHOTEHETUYECKUH.

JlemoHCcTpanuu

[Toptpetst: I'. Mengens, I'. ne ®@pus, T. Mopran, H.K. Konsiios, H.W. Basunos, A.H. beno3epckuii, I'.J[. Kapnieuenko, FO.A.
Oununuenko, H.B. Tumodeer-PecoBckuii. Tabauiibl U cxembl: «MeTo1bl TeHETUKIY, «CXEeMBbI CKPEIIUBAHUS.

JlaGoparopHas paboTa «/[po3oduiia kak 00BEKT FTeHETUUYECKUX UCCISTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiif 3akoH MeHens — 3akoH eMHOo00pa3us THOPUIOB TiepBOro NokosieHus. [IpaBuio
JOMHUHHUpOBaHus. BTopoil 3akoH MeHnenss — 3aKOH paculeruieHHs] Mpu3HakoB. LluTonmornyeckue OCHOBBI MOHOTHOPUIHOTO
CKpemunBanus. [ unoresa yncToThl ramer.



AHanmusupyromee ckpemrBanue. [[poMeKyTOUHBIN XapakTep HacienoBaHMs. PaciiernsieHue NMpU3HAKOB IIPU HETOJIHOM
JOMUHHPOBAaHHH.

JurubpuaHoe ckpenuBanue. TpeTuii 3aKkoH MeHenst — 3aKOH He3aBHCUMOTO HaclieJOBaHUsI MPU3HAKoB. [{uTomoruyeckue
OCHOBBI TUTHOPHUIHOTO CKPEIIUBAHUSI.

CuermieHHoe HaciieqoBaHue npu3HakoB. PadoTsl T. Moprana. CuenyieHHOe HaclieI0BaHWE T€HOB, HapYyIIEHUE CUEIICHUS
MEXKly TeHaMU. XpOMOCOMHAas TEOPHUS HACIEACTBEHHOCTH.

['eneTnka moma. XpOMOCOMHBIM MEXaHU3M ONPEACIECHUS I0Ja. AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOraMeTHbId U
reTepOoraMeTHbIN MoJI. I eHeTnYeckas CTpyKTypa IOJ0BbIX XpoMocoM. HaciienoBanue npu3HakoB, CLHEIUIEHHBIX C ITOJIOM.

I'enotun xak nenoctHas cucrema. [nerorpornus — MHOKECTBEHHOE JCHCTBUE I'eHA.
MHOXeCTBEHHBIN AJJICIIU3M. B3anmoneiictBie HealIeIbHBIX T'€HOB.
Kommnnemenraprnocts. Onucras. [lomumepns.

['eHeTHUECKUI KOHTPOJIb PA3BUTHUSL PACTEHUI, d)KUBOTHBIX U YEJIOBEKA, a TaKke (PU3HOJOTMYECKUX POLECCOB, TOBEJACHUS U
KOTHUTUBHBIX (PyHKUMHA. ['eHeTHyeckne MeXaHu3Mbl CUMOMOTeHEe3a, MEXaHU3Mbl B3aUMOJEUCTBUS «XO3MMH — MapasuT» U
«XO35IMH — MUKPOOHOMY. I 'eHeTHYeCKHe acTieKThl KOHTPOJIS U U3MEHEHUS! HAacAeACTBEHHON MH(OPMAIMK B MOKOJIEHUSIX KIETOK
Y OPraHU3MOB.

JlemoHCcTpanuu

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

Tabnuiel u cxembl: «IlepBriit 1 BTOpoi 3akoHbl MeHaens», « Tpetuit 3akon Menaens», « AHaIU3upyoIIee CKPEIIUBaHUE,
«Hemonmuoe pomunaMpoBaHue», «ClEMIEHHOE HACIEIOBAaHWE NPHU3HAKOB Yy npo30duibly, «l'eHetnka mona», «Kapuotum
yenoBekay, «Kapuotun npo3odpuis», «Kapuotun ntuisy, « MHOXKECTBEHHBIN ajienn3My», « B3auMoaeiicTBrue reHoB.

ObopynoBaHue: MOAENIb Ul JIEMOHCTpAIMM 3aKOHOB €IMHOO00pa3us TMOPUIOB MEPBOrO IMOKOJCHHUS U PacCIleIICHHS
MPU3HAKOB, MOJENb JIg JAEMOHCTPAallUd 3aKOHA HE3aBUCUMOTO HACIIEOBAaHUS MPU3HAKOB, MOJEIb [Js JEMOHCTpaluu
CIIETUICHHOTO HACJIEJIOBaHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpemnapar: «Jpo3odunay.

[Ipaktuueckas padora «3ydeHue pe3yabTaToB MOHOTHUOPHUIHOTO CKPEIUBAHUS Y APO30DUITBD.

[TpakTrueckas pabota «M3ydeHue pe3ynbTaToB TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(DUITBD).




Tema 13. 3aKOHOMEPHOCTH H3MEHYHUBOCTH

BzaumopeiictBue reHotruna u cpeasl npu (GopmupoBaHuu ¢eHotuna. M3MeHunmBocTh mpu3HakoB. KauecTBeHHbIE U
KOJIMYECTBEHHBIC TPU3HAKU. BUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHASI U HACIIEACTBEHHAS.

MoaudukannonHas U3MEHYUBOCTb. Poib cpenbl B pOpMUPOBAHUU MOAM(PHUKAIIMOHHON M3MeH4unBocTU. Hopma peakuuu
npu3Haka. BapuanyonHslil psja u BapuannoHHas kpusas (B. Moranncen). ColicTBa MOAM(UKAIIMOHHON U3MEHUYHUBOCTH.

['eHoTMIIMYECKass U3MEHUYMBOCTh. CBOWCTBA TEHOTHMIMYECKOM W3MEHYMBOCTHA. BHABI T€HOTUNMMYECKOW W3MEHYMBOCTH:
KOMOMHATHUBHAsL, MyTallUOHHAsL.

KomOunatuBHas u3MEHUYMBOCTh. Mei03 M MOJOBOM MpOLECC — OCHOBa KOMOMHATUBHOM W3MEHUYMBOCTHU. Poib
KOMOMHATUBHON M3MEHUYHUBOCTHU B CO3/IaHUN T€HETUYECKOTO pa3HOOOpa3us B MpeAeiax OJHOTO BU/A.

MyTanvoHHass M3MEHYMBOCTb. BHIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE M HWHIYLUPOBAHHBIC
MyTaluu. S nepHple 1 MUTOIIa3MaTHIeCKUe MyTaluu. CoOMaTHYecKUe U oJ0Bble MyTauuu. [[puuruHbl BOSHUKHOBEHUS MyTallAN.
MyTarespl U UX BIMSHHAE HA OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOIO IMpOLEecca. 3aKOH TOMOJIOTHYECKUX pPSAIOB B
HacnencTBeHHo n3meHunBocty (H.W. BaBunoB). BHesiaepHas "3MEHYMBOCTD U HACIIEICTBEHHOCTb.

Onueenemuxa u SNUEHOMUKA, PONb INUSEHEMUUEeCKUX (PaKxmopos 6 HACAe008aHUU U UBMEHUYUBOCTU (PEHOMUNUYECKUX
NPU3HAKO8 Y OP2AHUZMOG.

JleMoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H.I1. Basunos.
Tabmuiel u cxeMbl: «Buapl u3MeHUHBOCTHY, «MoaudukammoHHas U3MEHUHMBOCTHY, «KoMOMHATHBHAS M3MEHUYMBOCTDY,
«Meio3y, «OmnonoTBopeHuey, «I'eHeTudyeckue 3a00JIeBaHUs YeoBeKay, « Buasl MmyTamuiig.

OOGopynioBaHue: >XHBBIE M TepOapHbIe SK3EMIUIIPhI KOMHATHBIX pacTeHUM, PHUCYHKH (doTorpaduu) >KUBOTHBIX C
pa3IMYHBIMH BHIaMU U3MEHYMBOCTH.

JlabopatopHas pabGota «MccnegoBanue 3aKOHOMEpHOCTEH — MoAuM(UKAIMOHHOW  u3MeHuuBOcTU. [locTpoenue
BAPUALMOHHOTO PsJIa U BAPUALIMOHHOM KPUBOW.

[IpakTuueckas pabora «MyTtammu y Apo30(duiibl (Ha TOTOBBIX MUKPOIIpENapaTax).



Tema 14. I'eHeTHKAa YeJI0BEKa

Kapuotun uyenoBeka. MexayHaponaHas mNnporpaMma HCCIEIOBAHUA TE€HOMA 4YeNOBEKAa. MeTONbl M3YyYEHUS TEHETHUKHU
YeJoBeKa:  TCHEAJIOTHYECKHH,  ONM3HENOBBIA, ITUTOTCHETHYCCKHM,  IMOIMYJISIMOHHO-CTATUCTUUYECKUM,  MOJICKYJISIPHO-
reHeTnueckuii. CoBpeMEeHHOE OMpeJiesieHHe T'eHOTUIA: MOJIHOTEHOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIIE C
nomoipio I1I[P-ananu3a. HacnenctBennslie 3a00seBanus yenoBeka. ['eHHbIE U XpOMOCOMHBIE 00JIe3HHM YesoBeka. boie3nu ¢
HACJICJICTBEHHON MPEeApacIioioXEeHHOCThI0. 3HAYCHUE MEIUIIMHCKON T'€HETUKH B MPEIOTBPAIICHUN U JICUCHUU T€HETHUYECKHUX
3a00JieBaHUN dYesoBeka. MeIUKOTeHETHYECKOe KOHCYJbTHpoBaHUEe. CTBOJIOBbIE KIETKU. [IOHSTHE «TEHETMYECKOro Tpy3ay.
DTHYECKHE aCTICKTHI UCCAEA0BAaHUM B 00J1aCTH PEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.

['eneTnueckue ¢GhakTOpbl TMOBBIIICHHONW YYBCTBUTEIBHOCTH YEJIOBEKAa K (PU3HMYECKOMY M XHUMHUYCCKOMY 3arps3HEHUIO
OKpY’Karomen cpeipl. [ eHeTnueckas npeapacroyioKEHHOCTh YEJIOBEKA K MTAaTOJIOTHSIM.

JleMoHCTpanuu

Tabnuupsl u cxembl: «Kapuotun uenoBekay, «MeToJbl M3yUEHMs] TEHETUKH 4elIOBeKa», «l eHeTudeckue 3a00JieBaHUS

YCJIOBCKaA».

[IpakTraeckas pabora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cennekuust OpranusMosB

JlomecTukanuys u cenekuus. 3apoxKaeHue cenekuu u qomectukanuu. Yuyenne H.M. BaBunosa o LlenTpax npoucxoxaeHus
U MHOrooOpasus KyJbTYpPHBIX pacTeHMil. Poyib cejekuuu B CO3MaHUM COPTOB PACTEHHM W Mopoa KUBOTHBIX. CopT, mopoa,
TaMM. 3aKOH T'OMOJIOTMYECKHUX PSIIOB B HaciaeACTBeHHOW m3aMmeHunBoctu H.M. BaBuioBa, ero 3HaueHue mJisg CEIEKIIMOHHOU
paboTHI.

Metoasl cenekimoHHOM paboThl. MCKYyCCTBEHHBIM OTOOp: MAacCOBBIM W WHIAWBHUIYATbHBIA. ITanbl KOMOWHAIIMOHHOM
cenekiuu. McnpiTanne mpon3BOAUTENECH 1O MOTOMCTBY. OTOOD 10 TEHOTHUITY C TTOMOIIBIO OIEHKH ()EHOTUITA TOTOMCTBA B OTOOP
10 TEHOTHUITY ¢ momoIibko ananusa JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJT CEJIeKIIMOHHON paboThl. PagnanmoHHbI 1 XUMUYECKUN MyTareHe3 Kak UCTOYHUK
MyTalluil y KyJbTYPHBIX (POPM OPraHU3MOB.



Hcnonb3oBaHrne T€HOMHOTO peAaKTUPOBaHUS U METOJI0B pekoMOMHaHTHBIX JIHK nist monmydeHus McXxogHOro mMarepuana ajis
CEJIEKIIMH.

[Tomydyenne mosmmionaoB. BuyrpuBumoBas rtuOpuamsaiys. bIM3KOpPOICTBEHHOE CKpPEIIMBAHHWE, WA HWHOPHUIMHT.
HeponctBenHoe ckpelniuBaHue, WiM ayTOpUIUHT. ['eTepo3uc W ero mnpuyuHbl. Mcnonb3oBaHuWE TeTepo3uca B CEJICKIIUU.

Otnanéunas rubpuauzamnus. [Ipeogonenue 6ecruioaus MeKBUAOBBIX THOPHUIOB. J{OCTHKEHUS CENEKIIUA PACTCHUH U )KUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHue U N3y4eHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U UX TUKUX POAUYEH NI CO3/ITaHUsI HOBBIX COPTOB
U THOPUIOB CEIbCKOXO3SIHUCTBEHHBIX KYIBTYp. ZH3yuenue, coxpaneHue u YNpagieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBHIX HCUBOMHBIX 6 YENAX VIYUUEHUs. CYWeCmBYIoWux U CO30aHUsi HOBbIX NOPOO, JTUHUL U
KPOCCO8, 8 MOM YUCle C NPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIeO08AHUL, NepedosblX Udell U NepcneKmueHbIX
MexHON02UU.

JleMoHCTpaIIMn

[Toptpetsi: H.U. BaBunos, 1.B. Muuypum, I'./]. Kapnieuenko, [LI1. Jlykpsauenko, b.JI. Acraypos, H. bopinoyr, JI.K. bensies.

Tabnuibl 1 cxeMbl: «L{eHTpBI MPOUCXO0KACHUSI U MHOTO00pa3Hsl KyJbTYPHBIX PACTEHUIN», «3aKOH TOMOJIOTUYECKHX PSIIOB B
HACJIEICTBEHHOW N3MEHYMBOCTHY», «MeTobl cenekium», «Otaanénnas rudpunuszanus», «MyrareHesy.

JlabopaTopHas pabota «V3ydeHune copToB KyJIbTYPHBIX PACTCHUN U MTOPOJ] TOMAITHUX KUBOTHBIX).

JlabopaTopHas pabora «3ydueHne MeToI0B CENEKIIUN PACTCHHI.

[IpakTryeckas padota «IIpuBUBKa pacTeHUIN.

Oxckypeusi « OCHOBHBIE METObI M TOCTUKEHUS CEJICKIIMU PACTEHUM 1 )KMBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, TFIEMEHHYIO
(bepMy, COPTOUCTILITATENILHBIN yU4aCTOK, B TEILTMYHOE XO35HUCTBO, B JIAOOPATOPHIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».
Tema 16. BHOTEXHOJI0TUsI U CHHTETHYECKAs OMO0JIOTHA

OOBEKTHI, HCTIOB3YEMbIE B OMOTEXHOJIOTHH, — KIIETOYHBIC U TKAHEBHIE KYJIbTYPbl, MUKPOOPTAHU3MBbI, UX XapaKTEPUCTHKA.

TpaaumonHas OMOTEXHOJIOTHS: XJieOoMeueHne, MoJy4eHUEe KUCIOMOJIOYHBIX MPOIYKTOB, BUHOJETUE. MUKPOOUOIOTUUECKUI
cunTe3. OOBEKTH MUKPOOUOIOTHYECKUX TexHOIorui. [Ipon3BoacTBO O6eka, aMUHOKHUCIIOT M BATAMUHOB.



Co3ztaHne TEXHOJIOTMI ¥ THCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAHUS TEHOMOB C LIEJIBIO ITOJIYYECHUS
OpPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass umxeHepus. MeToabl KyJabTyphl KJIETOK M TKaHEW pacTeHUM W KUBOTHbIX. Kpuobanku. ComaTmueckas
ruOpuan3anms 1 comaTuueckuii sMopuorenes. Mcnonb3oBaHue raryionioB B CEJEKUUU pacTeHul. [lonyyenue MOHOKIOHANbHBIX
anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOIUKIOHATbHLIX aHmumen 6 meouyune. VICKycCTBEHHOE OIIOJJOTBOPEHHUE.
PekoHCTpyKIMS SULEKIETOK M KIOHUPOBAHHUE KXUBOTHBIX. METOA TpaHCIUIAHTALUU SIAEP KIETOK. 1exHonocuu 0300poseieHusl,
KYIbMUSUPOBAHUSA U MUKPOKAOHAILHO20 PAZMHONCEHUS CEeNbCKOXO3AUCMBEHHbIX KYAbMYyp.

XpoMOocOMHas U TeHHast UHKeHepus. ICKyCCTBEHHBIN CUHTE3 TeHa U KoHcTpyupoBanue pekomOunantHeix JJHK. Cozodanue
MPAHC2EHHBIX OP2aHU3MO8. JIOCTKEHHSI U NIEPCIEKTUBBI XPOMOCOMHOM M T€HHON WHYKEHEPUU. DKOJIOTHYECKUE U ITHUYECKUE
po0JIEMbI TEHHOW HHKEHEPUHU.

Menunuuckue OuotexHosnoruu. Iloctrenomuasi mudpoBas memuinuHa. [II[P-muarHoctuka. MetaOoioMHBIN aHau3,
TEHOLEHTPUYECKUM aHaIu3 MPOTEOMa YEJOBEKa JJISI OLICHKH COCTOSHMS €ro 340pOBbs. VCIOIB30BaHME CTBOJIOBBIX KIIETOK.
Tapretnas Tepanus paka. 3D-OnounnkeHepust aisl pa3paboTKu (PyHAAMEHTAIBHBIX OCHOB MEIMLIMHCKUX TEXHOJIOTHM, CO3aHuUs
KOMIUIEKCHBIX TKAaHEHW COYETaHMEM TEXHOJIOTUH TpEXMEpHOro OHONpHUHTHHra U ckaddonauHra ajis peueHus 3ajaad
MEPCOHATU3UPOBAHHON MEUIIHEI.

CozniaHre BEKTOPHBIX BAaKIMH C LETbI0 00ecredeHns: KOMOMHUPOBAHHOM 3a1uThl 0T Bo30yautesneir OPBU, ycTtanoBieHue
MOJIEKYJISIPHBIX MeXxaHu3MOB (yHkunoHupoBanus PHK-cogepxammux BHpycoB, BBI3bIBAIOUIMX 0CO0O OMAacHble 3a00JE€BaHUS
YEJI0BEKA U JKUBOTHBIX.

JleMoHCTpaIMn

Tabmuibr u cxemsl: «Vcnonp30BaHrEe MUKPOOPTAaHW3MOB B TIPOMBIIIJIGHHOM MPOU3BOJICTBEY», «KileTouHass WHKEHEPHU»,
«I'eHHas UHKEHEPUSI».

JlaGoparopHas paboTa «M3yyeHne 00beKTOB OMOTEXHOJIOTHUI.

[IpakTHueckas pa60Ta «HonyquHe MOJIOYHOKHUCIIBIX ITPOAYKTOB).

Okckypensi «buOTeXHONMOTHS — BaKHEWIIAs MPOU3BOJUTENbHAS CHJIA COBPEMEHHOCTH (Ha OHOTEXHOJIOTHUYECKOE
IPOU3BOJICTBO)».



11 KITACC. Tema 1. 3apoxkneHue 1 pa3BUTHE IBOJIOIUOHHBIX NIPEACTABJIEHUI B 0M0JI0TUH

OpomonmonHas teopus Y. Jlapsuna. [IpeAnochikM BO3ZHUKHOBEHUSI JapBUHM3MA. JKU3Hb M HaydHasl AESTEIbHOCTh Y.
JlapBuHa.

JIBMoKylIME CUiIbl 3BOJIIOLMK BUJIOB 10 Y. J[apBUHY (BbICOKasi MHHTEHCUBHOCTb Pa3MHOXEHUSI OPTaHU3MOB, HaCJI€ICTBEHHAS
M3MEHYHMBOCTh, 00pb0a 32 CyIIECTBOBAHUE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernyeckoi Teopuun 3Bomonuu (CTD). HelitpanbHas Teopust sBomonuu. CoBpeMeHHasi 3BOIOLMOHHAS
Ouonorus. 3HaueHue 3BOJIOLMOHHON TEOPUH B (POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHHBI MUpA.

JleMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnei, XX.b. Jlamapk, 9.K. Cent-Unep, XK. Krosbe, Y. lapsun, C.C. UerBepuxosn, 1.1.
[Imansraysen, k. Xonnein, [1.K. benses.

Tabnuibl u cxembl: «Cuctema xuBoi npupoisl (o K. JIunuero)y», «JlecTHuiia uBbix cyiecTs (1o Jlamapky)», «MexaHu3m
dbopMupoBaHUs TPUCIIOCOOJICHU y pacTeHuid u xkuBOTHBIX (To Jlamapky)», «Kapra-cxema Mmapmipyrta myrtemectBus Y.
Hapsunay, «Haxonku Y. Jlapsuna», «®opmMbl 60ps0BI 3a cyliecTBOBaHuey, «lloponabl romybeit», «MHorooOpasue KyJabTypHBIX
dbopm kamycTel»y, «llopoasl moMamHUX >KHBOTHBIX», «Cxema oOpa3zoBanus HOBBIX BHAOB (mo Y. JlapBuny)», «Cxema
COOTHOILICHHSI ABUKYIINX CHUJI S3BOJIOLNNY, « OCHOBHBIEC MOJIOKEHUS CHHTETUYECKON TEOPUH IBOITIOLIUM.

Tema 2. MUKPO3BOJIIOLNSA U €€ Pe3yJIbTATHI

[Tonynsanust Kak d7eMEHTapHas eauHuIa SBOMIOIUMK. COBpEeMEHHBIE METOJbI OIEHKH T€HETHYECKOTO pa3zHooOpasus u
CTPYKTYPBI TOMyJIAui. M3MeHeHne reHooH/1a MOIMYJISINN KaK 3JIEMEHTapHOE SBOJIIOIIMOHHOE SBJICHHE. 3aKOH TeHETHUECKOTO
paBHoBecus [x. Xapau, B. BaitnOepra.

DneMeHTapHbIe (aKTOPbl (IBUKYIIUE CUJIbI) ABOMIOIMKU. MyTarmoHHsIi nporecc. KomOuHaTuBHAs M3MEeHYUBOCTD. [perid
TCHOB — CJIy4aliHbIC HEHAMPABJICHHBIE N3MEHEHHSI YaCTOT aJljiesiel B momysiiusx. D¢ heKkT ocHoBatenst. Ipgexm 6ymuliouHo20o
eopaviuuka. CHUdICeHue 2eHemuyecko2o pasHooopasus: npudunsl u cieocmsus. Ilposenenue sgpghexma opetigha 2enos 8 6onvuIUx
u maneix nonyaayusx. Murpanuu. M3onsauus nmomynsiuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs), OHOJIOTHYecKas
(penponykTHBHAsA).



EctecTBenHbIii oTOOp — HampaBisiomuid  (aktop HBomOIUU. DOpMBI  €CTECTBEHHOTO OTOOpa: JIBUXKYIIUH,
CTAOMIM3UPYIOIINY, pa3pbiBatonuid (au3pynTuBHbIN). [lo0BOM 0TOOP. BO3HUKHOBEHKE U HBOMIOLNS COUMAIBHOTO MMOBEACHUS
KUBOTHBIX.

[Tpucnoco6IeHHOCTh OPraHU3MOB KakK Pe3ysbTaT MHKPO3BOJIOUMU. BO3HMKHOBEHHE MPUCIOCOOICHHUN y OpraHU3MOB.
Apomopdo3sl U uanoadantauuu. llpumepsl mnpucnocobneHuil y opraHuzMoB: Mopdosnorunueckue, (U3NOIOTHYECKUE,
OMoxuMHUECKUe, oBeieHYeckrue. OTHOCUTEIbHOCTD IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpa3oBanue kak pe3ynbTaT MUKpPO3BOJIOLUHU. M3omsauus — kimodeBoi (akTop
BugooOpazoBanusa. Ilytu u  cmocoObl  BHIoOOpa3oBaHMs: — ajionarpuyeckoe (reorpauyeckoe), CUMIIATPUUYECKOE
(?KOJOTUYECKOE), «MTHOBEHHOE» (TIOJIUIUIOMU3AIs, THOpUan3aus). [ muTeIsHOCTh S3BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (POpMHUPOBaHUS OMOJIOTMYECKOTO pa3sHOOOpa3usl.

Pouib 3BOTIOIIMOHHOM OMOIOTHH B pa3pabOTKe HayYHBIX METOJIOB COXpaHEeHUs1 Onopa3zHooOpa3us. MUKPOIBOIIOIMS U KOABOJIIOLIUS
IIapa3uTOB U UX XO35EB.

Mexanu3mbl ((OPMUPOBAHUS YCTOMUUBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI ¢ HEM.

JlemoHCcTpanuu

[Toptpetsr: C.C. UeTBepukos, D. Maiip.

Tabmuupbl 1 cxeMbl: «MyTallmoHHas U3MEHYUBOCThY, «llomynsiunonHas cTpykrypa Buaa», «Cxema MpOSBICHUS 3aKOHA
Xapau—BaiinOepra», «/IBwxymiye Cuiabl 3BOJIOLUM», «IJKOJOTWYECKAass M30JSIUs MOMYJALHMA CEBAaHCKOW (openny,
«I"eorpaduueckast U30JA1Ms JTUCTBEHHUIIBI CUOMPCKONW W JIMCTBEHHUIIBI NaypcKoiy, «llomymsimoHHbie BOJTHBI YHCICHHOCTH
XUIIHUKOB U XepTB», «Cxema AeMCTBUSL ecTeCTBEHHOro oT0opa», «Dopmbl 60psOBI 3a cyliecTBoBaHUEY, «HIyCTpUanbHbIMI
MeNlaHu3M», «KuBble uckomnaemoiey, «[[oKpOBUTENBCTBEHHAS OKpacKa JKMBOTHBIX», «IIpemyrnpexaaroias OKkpacka )KUBOTHBIX,
«Duznonornueckue amanranuny, «IIpucrnocoO0IeHHOCTh OpPraHU3MOB M €€ OTHOCHUTEIBHOCTHY, «Kputepmm Buma», «Bumsl
nBoitHUKN», «CTpyKTypa BHula B npupojae», «CrnocoObl BUgooOpa3zoBanusy», «l eorpadpuueckoe BupooOpa3oBaHue TPEX BUIIOB
TaHABIIEHY, « IKOJIOTHYECKOe BUI000pa3oBaHne BUAOB CUHUID, «[lomumionasr pactenuit», «KamycTHo-peneunsiii rubpumy.



Oo6opynoBanue: repObapuu pacTeHH, KOJUIEKIMM HACEKOMbIX, uydela NTHI[ M 3Beped C NpUMepaMu pa3TuYHbIX
MPUCTIOCOOICHNI, Yydelia ITHUIl U 3Bepell pa3HbIX BHUJIOB, repOapuy pacTeHUU OIM3KUX BUIOB, 00PA30BABIIUXCS PA3INIHBIMU
cnocobamu. JlaboparopHas pabota «BrisiBiIeHE H3MEHYUBOCTH Y 0COOEH OJTHOTO BHJIa».

Ha6ODaTODHaH pa60Ta «HpI/ICHOCO6HeHI/I${ OpPraHu3MOB U UX OTHOCHUTCIIbHAA HGJICCOO6p8,3HOCTL».

JlaboparopHas padbora «CpaBHEHHE BUIIOB 110 MOPGOJIOTHYECKOMY KPUTEPHIO).

Tema 3. Makpo3BoIOLMS U €€ pe3yJibTaThl

MeToapl u3ydeHUsT MakpodBoOJiolWHU. [laneoHToNmormveckre MeTOApl H3ydeHus sBomonuu. llepexomnsie (Gopmbl u
(buUIOreHeTUYECKUE PSIbI OPTaHU3MOB.

buoreorpaduyeckue metonasl wu3ydeHus dBoionuu. CpaBHeHue (uopsl U (payHbl MaTEpUKOB U OCTPOBOB.
buoreorpaduyeckue obnactu 3emin. Buabl-sHAEMUKU U PEITUKTHI.

OMOpPHOJIOTMYECKUE U CPAaBHUTEIBHO-MOP(OIOrMYECKUE METOJbl H3Y4YEHHs 3BOJIOLNUHU. ['eHeTHuecKue MeXaHWU3MbI
HBOJIIOIIMKA OHTOT€HE3a M TIOSABIICHUS DBOJIOLNMOHHBIX HOBIIECTB. | OMOJOTHYHBIE W aHAJIOTUYHBIE OpPraHbl. PymumeHTapHBIC
OopraHbl W aTaBU3Mbl. MOJEKYJISIPHO-TEHETHUECKUE, OMOXUMHYECKHME U MaTEMaTUYeCKUE METO/bl HM3YyUYEHHs SBOJIOIUU.
["omonornynsie renbl. CoBpeMeHHbIE METO/IbI TOCTPOSHUSI (PUIIOTEHETHUECKHUX JIEPEBHEB.

XPOMOCOMHBIE MYyTaIlUHN M SBOJIOIHS T€HOMOB.

OO6mue 3aKOHOMEpPHOCTH (TpaBuia) IBOMOUMH. [lpunyun cmenvl @yukyui. HeoOpaTUMOCTh 3BOJIIOIMU. AJTaTUBHAS
paauarnusi. HepaBHOMEpHOCTH TEMIIOB DBOJIIOIIHH.

JemoHcTpanuu

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mromep, 3. ['ekkerns.
Tabnuupl 1 cxeMbl: «DUTOTEHETUYECKUM P JIOIIAAN», K APXEONTEPUKCH,
«3Bepo3yOnie smepb», «Cteronedansy, «Punnoputs», «CeMeHHbIE ManopoTHUKNY, «buoreorpaduueckue 30HbI 3eminy,
«peiid xouTtuHeHTOBY», «PenukTe», «HadanpHble cTaguu SMOPHOHATBHOTO PAa3BUTUSA MO3BOHOYHBIX JKUBOTHBIXY,
«['oMoONOTHYHbIE U aHAJIOTUYHBIE OpPraHbly, «PynuMeHTh», « ATaBU3MBDY, «XPOMOCOMHBIE HAOOPHI YEJIOBEKAa U IIMMIIAH3e»,
«['maBHbBIE HampaBIEHUS 3BOTIOLUNY, «OO0IIIEe 3aKOHOMEPHOCTH 3BOITIOLIUI.



O60DVI[OB8,HI/I€2 KOJUVICKIIMH, rep6apm1, MYJDIKM  HMCKOIIAEMBIX OCTATKOB OpPraHU3MOB, MYJDDKH TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, pPYAUMCHTAPHLIX OPTaAHOB U ATABU3MOB, KOJIJICKIITHH HACCKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HU HA 3emJie

HayuHble TUMOTE3bl MPOUCXOXKACHHUS >KM3HM Ha 3emsie. AOuUoreHe3 M mnaHcrnepmusa. [loHayyHble NpeACTaBICHUS O
3apOKICHHUH KU3HU (KpealmoHu3M). [ umores3a mocTostHHOro caM03apOoKICHUS KU3HU U €€ onpoBepkeHue onbitamu O. Penu, JI.
Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHBIE ATamnbl HEOpPraHWYeckou HsBosonuu. [lnaHeTapHast (Teonoruveckas) SBOTIONUA. XUMHUYECKas SBOJIOIMS.
AOGUOTEeHHBIN CUHTE3 OpraHnyeckux BemiecTB u3 Heopranndeckux. Onwitr C. Musnepa u I'. FOpu. O6pazoBanue moaumMepoB u3
MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, runorte3a nepBuyHoro 0ynboHa [x. XosjaeliHna, reHeTH4YecKas rumnoresa [
Ménnepa. Pu6osumsi (T. Uek) u runotesa «mupa PHK» V. ['un6epra. @opmupoBanue MmemMOpaH 1 BOSHUKHOBEHHE POTOKIIETKH.

Uctopuss 3emuin U MeTonpl €€ wu3ydyeHus. VIckomaemble OpPraHMYECKHE OCTaTKH. ['€OXpOHOJIOTHST U €€ METOIBI.
OTHOCHUTENbHAS ¥ A0COTIOTHAS TEOXPOHOJIOTHS. ['@0XpOoHOIOTHYEeCcKast MIKaia: Y0HbI, APbl, IEPUOIbI, FTTOXH.

HavanbHble STanbl opraHU4eckoil HBoONMH. [losiBI€HHME W HBONIONUS TEPBBIX KJIETOK. ODBOJIOLUS MeTaboIM3Ma.
Bo3nukHOBeHHE mepBBIX 3KOcUCTEM. COBpEeMEHHbIE MHUKpPOOHbIE OHMOIUVIEHKM KaK aHajor TEpBBIX Ha 3emiieé COOOIIECTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOMOTEHE3). DBOJIIOIIMOHHOE MTPOUCXO0KIEHHE BUPYCOB. [IponcxoxaeHne MHOTOKJIETOUHBIX
OpraHu3MoB. BOZHUKHOBEHHE OCHOBHBIX I'PYIIl MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATaIbI YBOJIIOINH BBICIITUX pacTeHuit. OCHOBHBIE apoMOpdo3bl pacTeHuil. Boixo pactenuit Ha cymny. [TosiBneHue
CIIOPOBBIX PACTEHUN U 3aBOeBaHUE MMHU cyliu. CemeHHbIe pacTeHus. [[poncxoxneHne NBETKOBBIX paCTEHUM.

OCHOBHBIE ATaIbI BOJIONNH )XHBOTHOTO MUpa. OCHOBHBIE apoMOp(]o3bl JKUBOTHBIX. Benackas ¢hayna. KemOpuiickuii B3pbiB
— TIOSIBJIEHUE COBPEMEHHBIX TUIOB. [IepBble XOpn0OBBI€ )KUBOTHBIC. JKU3Hb B BOAE. DBOJIIOLUS MO3BOHOUHBIX. [IpoucxoxaeHue
ambpubuit u pentwinid. I[lpoucxoxaenue wiekonurammx u nOTUll. [lpuHnun wirodeBoro apomopdoza. OcBoeHHE
0€CT03BOHOYHBIMU ¥ TIO3BOHOYHBIMU KUBOTHBIMH CYIITH.



Pa3BuTue xu3HM Ha 3emiie MO 3paM W MEpHOJIaM: apXxeu, MpoTepo30H, Maneo3oi, Me3030H, KaiHo30M. OOmas
XapaKTepUCTHKa KIMMaTa U Te0JIOTUYECKUX IpoieccoB. [losBIeHNEe U pacBET XapaKTEPHBIX OPTaHU3MOB. YTIeo0pa3oBaHHE:
€ro yCIJIOBUS U BIIMSHHUE HA ra30BbIN COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUSI — DJKOJIOTMYECKHME KPU3UCHI NPOUUIOro. IIpuyuHBl W CIIENICTBUS MAaCCOBBIX BBIMHUPAHHIA.
CoBpeMeHHBIH KOJIOTHYECKUI KpU3UC, ero ocooeHHocTH. [Ipobiiema coxpanenust 6nopa3zHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuyeckoro mMupa. [Ipunimnel kinaccudukanuu opraHu3mMoB. OCHOBHBIE CHCTEMATUYECKHE
IPYIIbI OPTaHU3MOB.

JlemoHCcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnanmnannanu, JI. [Tactep, U.1. Meunukos, A.U. Onapun, /. Xonaein, I'. Mémnep, C. Mumnep,
I'. FOpu.

Tabmuup! u cxemsbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [Tactepa 1o u3ydeHuro camo3apoxkaeHus KU3HI», «Cxema
onbiTa C. Muinepa, I'. FOpu», «3JTanbl HEOpraHM4ecKor 3BOJIOIUNY, «l'eoXxpoHonornueckas mikana», «HadanbHble 3Tanbl
OpraHUYecKoi 3BoOJOLUNY, «CxemMa 00pa3oBaHus FYKapHOT MyTEM cuMOHOreHe3a», «Cucrtema *)uBOM IpUpoAbl», «CTpoeHue
BUpYCa», K ApoMop(o3bl pacTeHUu», «PUHNOMUTED, «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE BOJOPOCINY, «MX1»,
«ITanopoTHUKN», «l'0N0CEMEHHBIE pacTeHus», «OpraHbl LBETKOBBIX pacTeHHWi», «(Cxema pa3BUTHS YKUBOTHOTO MHPA»,
«Apomopdossl KUBOTHBIX», «lIpocreiimue», «Kumeunononoctueie», «Ilnockue uepBu», «UineHucToHOTHE», «PBHIOBDY,
«3emMHOBOIHBIEY, «IIpecMbikaronuecsy, «l ITuiby, « MitekonuTaromue», «PazBuTre >KM3HU B apXxeickol ape», «Pa3BuTue xKu3Hu
B IIPOTEPO30MCKON Ipey, «Pa3BuTHE )KU3HU B MMAIIEO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KNU3HU B
KalHO30MCKOM 3pe», «COBpeMEHHAasl CUCTEMAa OPraHUYECKOTO MUPay.

Oo6opynoBaHue: repbapu pacTeHUN pa3IMYHBIX OTAENIOB, KOJUIEKIIMM HACEKOMbIX, BJIQKHbBIC IMpenaparbl >KUBOTHBIX,
PAKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HWIJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, Yydesla NTHL U 3BEpEH, KOJUIEKLIHH
OKaMEHENOCTEN, MOJE3HBIX NCKOTAEMBIX, MYJISKA OPTAHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas nabopatopHas pabora «MopenupoBanue omnbiToB Mmumiepa—tOpu mo wm3ydeHnro aOMOTEHHOTO CHUHTE3a
OpTraHUYECKUX COCIMHEHUM B MEPBUYHOM aTMOCheper.

JlabopaTopHas pabora «V3ydyeHre u onucaHue UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.




[IpakTryeckas pa60Ta «I/ISY‘ICHI/IG 0COOCHHOCTEH CTpOCHUA paCTCHI/Iﬁ Pa3HBIX OTACIIOB).

[Ipaktryeckas pabora «M3yueHue ocoOOEHHOCTEN CTPOEHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema S. IlpoucxoxkaeHue 4ejioBeKa — AHTPOINOIeHe3
Paznensl u 3anaun aHTPONOIOTHHU. METOIBI aHTPOIIOJIOT U H.
CranoBieHue MPEACTABICHAN O MTPOUCXOKICHUH YelIOBEeKa. Penurno3usie Bo33peHns. COBpEMEHHbIE HAYYHBIE TEOPHH.

CX0ZICTBO 4enmoBeKa C KUBOTHBIMU. CHCTEMATHYECKOE IOJIOXKEHUE uenoBeka. CBHIIETENbCTBA CXOACTBA YEJIOBEKA C
KUBOTHBIMH: CPABHUTEIBHO-MOP(POIOTHUECKHUE, IMOPHUOIOTHYECKHE, (PU3U0IOr0-OMOXUMHUYECKUE, TToBeAeHUeckre. OTinuns
YEeJI0OBEKa OT JKMBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC CBA3aHHBIX C HUM IPU3HAKOB. Pa3zBuTHE IOJIOBHOTO MO3ra U BTOPOU
CUTHAJIBHON CUCTEMBI.

JIBuokynie cuibl ((pakTopbl) aHTPONOTeHe3a: OMOIOrHuecKue, couraibible. COOTHOLIEHUE OMOJIOTUYECKUX U COLIMATIbHBIX
(aKTOpPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CcTaauU aHTpororeHe3a. PaHHue yenoBexkooOpa3Hble 00e3bsiHbI (IPOKOHCYJbI) U PAaHHUE MOHTHABI — OOIIHE
MPEAKU YEIOBEKOOOPA3HBIX 00€3bSH U JIOJIeH. ABCTPAJONUTEKH — JABYHOTHE TpenKu Jroaei. UenoBek ymenbiil, TepBbie
W3TOTOBJICHUSI OpYyIUU Tpyna. YenmoBek MNPsSMOXOIANIMNA W TEPBBIM BBIXOA JroAed 3a mpeaensl Adpuku. Yemosek
reiienb0eprckuil — o0IKi MpeoK HEaHIePTAIbCKOTO YeJIOBEKa U YeJIOBEeKa pa3yMHoOro. YenoBek HeaHIepTalbCKUN KaK BUJ
JOAEH XOJIOJHOrO KiMMara. YemoBeK pasyMHbIM COBPEMEHHOTO THIA, JEHUCOBCKUU YEIIOBEK, OCBOCHHWE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneoreHeTrka u najaeoreHOMHKA.

OBOJIONMS COBPEMEHHOrO 4YesoBeka. EcTecTBeHHbI OTOOp B MHOMyISIIMSIX dYeloBeka. MyTallMOHHBIN Mpolecc U
nonmumopdusm. [lonynsuroHHbIE BOJHBI, Apeld reHoB, Murpauus U «3(PQPeKkT ocHoBaTENss» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. Ilonstue o pace. bonpmme pacel: eBporeouaHas (€BpasuiicKas), aBCTPaJO-HETPOWIHAs
(axBaTOpHalibHAs), MOHTOJIOMHAs (a3MaTCKOaMepUKaHCKas). Bpemss u myTu pacceiieHus yelnoBeka Mo IuiaHeTe. EQUHCTBO
yenoBeueckux pac. Hayunas HecocTosTenbHOCTh pacu3Ma. [Ipucnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKpYXKaromiei
cpenbl. Bimusinue reorpaduueckoit cpenl u aperida reHoB Ha MOP(OJIOTHIO U (PU3UOIOTHIO YEJIOBEKA.



MexaucuIuIiMHapHble METOJbl B (u3nueckoid (OMOJOTHYECKON) aHTPOMOJIOTHH. DBOJIIOIMOHHAS AHTPONOJIOTUS U
MaJICOAHTPOINOJOTH YEJIOBEYECKUX MOMyJsiUMid. buocouuaneHble uWCCIeNOBaHHUS NOpUPOABI uenoBeka. MccienoBaHue
KOABOJIIOIIUU OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpaIMn

[Hoptpetsr: Y. lapsun, JI. JIuku, 5.4. Pornackunii, M.M. I'epacumos.

Tabnuupl U cxembl: «MeToabl aHTPOMOJIOTHNY, «I 0JOBHOM MO3T desloBeKa», «HenoBexkooOpa3Hbie 00€3bsiHBIY, «CKeneT
YeJI0BEKa U CKEJIET IIUMITaH3e»,
«PynMMeHTBl W aTaBU3MbDY, «/[BHXKyIHE CHIIBI AHTPOIIOTEHE3a», «IJBOJIOLMOHHOE IPEBO YEIIOBEKa», «ABCTPAIONUATEKY,
«Yenosek ymenslin», «HemoBek npsaMmoxoasumny, «JlenucoBckuil yenosexk» «Heanpeprampus», «KpomanboHIBDY, «lIpeakn
YEJIOBEKA», «IJTallbl 3BOJIIOLIMM YEJI0BEKa», «Packl ueoBekay.

OOopynoBaHME: MYJISKA OKaMEHEJIOCTeH, MpeIMETOB MAaTepUalbHON KyJIbTYphl IPEAKOB YEJIOBEKa, PENpOAYKLHU
(boTtorpadum) kapTuH ¢ MUPOJIOTUIECKUMHU U

OMOJIECKUMU CIOJKETaMH IMPOUCXOKICHUA YCIIOBCKA, (bOTOFpa(I)I/II/I HaXO0A0K HCKOIIaCMbIX OCTATKOB 4YCJIOBCKA, CKCJICT YCJIIOBCKA,
MOZACJIb YCpCIIa YCJIOBCKA U YCPCIIa IMUMIIaH3C, MOJACJIb KUCTH YCJIOBCKA U KUCTHU MIMMIIAH3C, MOJCIIN TOPCA IIPCAKOB YCIOBCKA.

JlabopaTopHas pabora «3ydenre 0coOeHHOCTEN CTPOCHUSI CKEJIeTa YEI0BEKa, CBA3AHHBIX C MPSIMOXO0XKICHUEM).
[IpakTryeckas padota «3yueHne 3K0JIOrHYECKUX aanTaiiuil 4eJI0BEKay.

Tema 6. JxoJsiorusi — HayKa 0 B3aMMOOTHOLICHUSIX  OPraHU3MOB U HAJOPraHU3MEHHBIX CHCTEM C
OKpPY:KawuIeH cpeaou
3apokaeHue u pa3BuTHe dkosioruu B Tpyaax A. I'ymOGonsara, K.®. Pynse, H.A. CeBepiiora, 3. I'ekkens, A. Tencnu, B.H.
Cyxkauépa. Pazgensl u 3agaun skosorun. CBsi3b 3KOJOTUH C JPYTUMU HAyKaMU.
Metonsl skonoruu. [ToneBbie HaOMIOAEHNA. DKCIIEPUMEHTHI B HKOJIOTUU:
MPUPOJHBIE U JTabopaTopHble. MoaenupoBaHUe B HKOJIOTUU. MOHUTOPUHT OKPY’KAIOIIEH Cpebl: JIOKabHbIN, perHOHATBHBIA U
rJ100aIbHBIN.



3Ha4YCHHE SKOJIOTMUECKUX 3HAHUM Ul YeJIOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHME KAK OCHOBA CBA3ECH YEJIOBEUECTBA C
npuponor. PopMupoBaHUE IKOJIOTHUECKON KYIbTYPbI M SKOJOTMYECKON I'PAMOTHOCTH HACEJICHUS.

JlemoHCcTpanuu

[Toptpetsi: A. I'ymOonbar, K.®. Pynbe, H.A. CeBepuos, O. I'ekkens, A. Tencau, B.H. Cykaués.
Tabnuibl 1 cxembl: «Paznesnsl skogorun», «MeToabl 3KoIoruny, «CxemMa MOHUTOPUHTA OKPY>KAIOIIEH Cpebh».
JlabGopartopHas pabota «M3ydeHue MeTo10B IKOJOTUUECKUX UCCIEA0OBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTAHUA

OkoJiornyeckre (pakTopbl U 3aKOHOMEPHOCTH UX JercTBUs. Kiaccudukanus 3Konoruyeckux (pakTopoB: aOMOTUYECKHE,
OMoTHYeCcKHe, aHTponoreHHele. OOIIMe 3aKOHOMEPHOCTH JEHCTBUS HKosornueckux ¢akropoB. IlpaBuno munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akrtopsl. CBeT Kak sKojormyeckuid (axkrtop. JlelicTBUE pa3HBbIX YYacCTKOB COJIHEYHOTO CIEKTpa Ha
OpraHu3Mbl. DKOJIOTHYECKUE TPYIINbI PACTEHUIN U AKUBOTHBIX 110 OTHOIIEHHIO K cBeTY. CUTHaJIbHAS POJIb cBeTa. DOTONEPUOINU3M.

Temnepatypa Kak 3kosiorndeckuil pakrop. JlerictBue TemiepaTypbl Ha Opranu3Mebl. [oMKUI0TEpMHBIE U TOMOMOTEPMHBIE
OpraHu3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBI.

BnaxxnocTs kak skonorudeckuit paxrop. [IpucnocobieHus pacteHuit K moaaep:kanuio BogHoro 6ananca. Kiaccudukanus
pacTeHuii o OTHOLIEHHIO K Bojie. [Ipucnocobnenns KUBOTHBIX K H3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl  oOWTaHMS  OpPraHM3MOB:  BOJHAas, HA3eMHO-BO3YLIHas, [OYBEHHas, TIJyOMHHAs  MOANOYBEHHas,
BHyTpHOpranu3MeHHas. dU3uko-xuMu4yeckue OCOOCHHOCTH cpel oOuTaHus opraHu3moB. lIpucnocoOiieHus opraHu3MoB K
’KU3HH B Pa3HbIX CpElax.

buonornyeckue purmbl. BHennue u BHyTpeHHUE puTMbI. CyTOUHbBIE U TOJUYHBIE pUTMBI. [[pucnoco61eHHOCTh OpraHu3MOB
K CE30HHBIM M3MEHEHUSIM YCIIOBUM KU3HMU.

Kusnennsie Gpopmbl opranu3MoB. [loustue o xu3HeHHO# dopme. JKuszHeHHBIE (GOPMBI PACTEHHIA: I€PEBbsI, KyCTAPHUKH,
KyCTapHUYKH, MHOTOJIETHUE TpaBbl, OAHOJETHUE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, T'€OOUMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHMS U 00pasa >KU3HHU.



buotnueckue ¢akropbl. Buasl OMOTHUECKMX B3aUMOJEHCTBUN: KOHKYPEHIMS, XMIHUYECTBO, CUMOMO3 U €ro (OpMBI.
[Tapa3uTtu3Mm, Koonepaius, MyTyaJin3M, KOMMEHCATU3M (KBapTUPAHTCTBO, HaxJieOHM4UecTBO). HeTpoduueckue B3aumoaencTBus
(Tonmueckue, popuueckue, padpuueckue). 3HaueHUE OMOTUYECKUX B3aUMOJICHCTBUM I CYIIECTBOBAHUS OPraHU3MOB B CpEe
oOurtanud. [IpyHIMIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHcTpanuu

Tabnuibl U cxeMbl: « DKoIorndeckue GpaxkTopbn, « CBETOBOM CIEKTP», « IKOJOTUYECKUE TPYIIbI 5)KUBOTHBIX IO OTHOLIEHUIO
K CBETY», «TerIOKpOBHBIE KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIE», «DU3NOIOrMUYECKUE aJalTalluy KUBOTHBIX», «Cpenbl
oOuTaHus OpraHu3MoBy», «buosormueckue putMmbl», «Ku3HeHHbIE (DOpPMBI pacTeHuid», «Ku3HeHHbIE (HOPMBI KUBOTHBIXY,
«IKOocHcTEMA IUPOKOJIMCTBEHHOIO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenn muranusy», « XunHudectBoy, «Ilapasutuzm»,
«Konkypenuus», «Cumonosy», «Kommencanuzm.

O6opynoBaHue: repoapuu pacTCHUN M )KMBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHHUIO PA3IMUHBIX dKOJIOTHYECKHUX (DAKTOPOB,
repObapun CBETOIFOOMBBIX, TCHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBIC, TCHEIIOOMBBIC U TEHEBHIHOCIIUBBIC

KOMHaTHbBIE€ PACTEHUs, TepOapUU U KOJUIEKIUH TEIJIOTO0MBBIX, 3MMOCTONKHX, MOPO30yCTOMUMBBIX PACTeHHH, yydesa NTULl U
3Bepe, repOapuu pacTeHUM, OTHOCAIIMXCA K rurpoduraM, kcepopuram, Me30puTaM, KOMHATHbIE PACTEHHS AHHBIX TPy,
KOJUIEKI[MHU >KUBOTHBIX, OOMTAIOIIMUX B Pa3HbIX Cpelax, rep0apuu U KOJUIEKIUU PACTEHUN U KUBOTHBIX, 00JIAJAIOIINX YEPTAMU
MPUCTIOCOOTICHHOCTH K CE30HHBIM HM3MEHEHMSM YCJIOBHMM >KM3HH, TepOapui M KOJUIEKIIMM PACTEHUN W KUBOTHBIX PA3IUYHBIX
KU3HEHHBIX (POPM, KOJUIEKI[UH )KMBOTHBIX, YHACTBYIOIINX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlaGoparopHas paboTa «BrIsiBlieHHE NPUCTIOCOOIEHUN OPTAHU3MOB K BIIUSIHUIO CBETA.

JlabopaTopHas pabora «BrIsiBIeHHE TPUCTIOCOOJICHNI OPTaHU3MOB K BIUSHUIO TEMIIEPATYPhI».

JlabopaTopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH PACTECHUI M3 Pa3HbIX MECT OOUTAHMUS.

Tema 8. IKo10rus BUA0OB U NOMYJIAMH

DKOJOTHYECKHE XapaKTePUCTHKHU MOMyssaiuu. [lomymsius kak Ouonmornyeckas cucrema. Poiilb HEOAHOPOIHOCTH CpEpl,
¢bu3ndeckux OaphbepoB M OCOOEHHOCTEW OMOJOTMH BHUIIOB B (OPMHPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI MOIYJISITUH.
OcHoOBHbIE TIOKa3aTeNIM NOMYJIALNN: YUCIEHHOCTb, IJIOTHOCTb, BO3pAcTHAs U MOJIOBAsi CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT
pocTa, CMepTHOCTh, MUTPAITHSI.



DKOJIOTHYECKAs CTPYKTypa nomnysinuy. OLeHKa YUCICHHOCTH MOITYJISILUY.
JluHaMuKa NonyJisiUUU U €€ peryasuus. buoTuueckuii NoTeHIHal Nomysiquu. MoaenupoBanue JMHAMUKY nonysiuuu. Kpuseie
pocTa YUCIEHHOCTH Nomnyyauuu. Kpusble BKUBaHMS. Perymsius YuCI€HHOCTH MOIMYJISLUNA: poJib (PaKTOPOB, 3aBUCSILIUX U HE
3aBUCALIMX OT IUIOTHOCTH. DKOJIOTMYECKUE CTparerun BUI0B (r- u K-ctparerun).

[TonsiTue 00 »sKojormueckoi Humie Buga. MecrtooOutanue. MHoOromepHas Mojaenb 3Kojorudeckor Humm Jx..
XaruynHcoHa. PazMepsl skonornyeckoi Humy. [loTeHnmanpHas U peain30BaHHas HULLIH.

Bun kak cucrema nomymisuuid. Apeasibl BUAOB. BUabl U UX )KU3HEHHBIE CTPATETHH. DKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEIECHHS M MUTPALlUi )KMBOTHBIX. BHOJIOTMUeCcKrEe NHBA3HH YYKEPOJIHBIX BUOB.

JlemoHCcTpanuun

[Toptper: .M. XaTunHCOH.

Tabnuupl U CXEMbl: «DKOJOTUYECKUE XapaKTEPUCTUKU MOMyJsiuny», «lIpocTpaHCTBEHHass CTPYKTypa MOMYJISIINN,
«Bo3pactHble upaMubl nonyssinum», «CKOpPOCTh 3aceleHUss MOBEPXHOCTH 3€MJIM Pa3IMUYHBIMH OpraHu3zMaMu», «Mojeinb
skonoruyeckor Hum JHx.M. XatauHcoHay.

O6opynoBaHue: repoapuu pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGoparopHas paboTta «IIpucnocobaeHns CeMsH paCTeHUM K PaCCEICHUION.

Tema 9. Ikos10rust coo0mECTB. IKOJIOTMYECKUE CUCTEMBbI.

CoobmiecTBa opranu3MoB. buoiieHos u ero ctpykrypa. CBsA3u MEXK]ly OpraHu3MaMH B OMOIICHO3E.

Dxocucrema kKak oTkpeiTas cucteMa (A.J[x. Tencnu). @yHKIIMOHATBHBIE OJJOKA OPraHU3MOB B 9KOCUCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, peiylleHThl. Tpoduueckue ypoBHU. Tpoduueckue enu u cetu. AOuotuueckue 0J0Ku 3KocucTeM. [10uBbI U WITbI
B 3KocucTeMax. KpyroBopoT BeIIeCTB U TOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIE MMOKA3aTEJIM SKOCUCTEMBI. bruoMacca 1 mpoyKius. IKOJIOrMYeCKUe MUPAMUIbI YUCEI, OMOMACChI M DHEPTUH.

Jlunamuka sxocucmem. Kamacmpoghuuecxue nepecmpoiiku. @Dnykmyayuu. HampaBieHHbIE 3aKOHOMEPHBIE CMEHBI
coo0rmiecTB — cykueccur. [lepBuuHbIe 1 BTOPUYHBIC CYKIIECCUU U UX MPUYUHBL. AHTPOIIOTEHHBIE BO3JICUCTBHUS Ha CYKIICCCHUH.
KnumakcHoe coobmiectBo. bruopaznooOpasre u moJiHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYHUBOCTH COOOITIECTB.



[IpupoaHbIe S5KOCUCTEMBL. DKOCUCEMbl 03D U peK. DKOCUCmEMbl MOpeli U OKeano8. IKocucmemvl myHOp, 1ecos, cmenell,
Ny CMbIHb.

AHTPONOrE€HHBIE JKOCHCTEMBI. ATpodKocucTeMa. ArpoleHo3. Paznmuuus MexIy aHTpONMOT€HHBIMH W MPUPOIHBIMU
KOCHUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojackas diopa u dayHa. CHHaAHTpONU3alMs TOPOJICKOM
(baynsbl. bruonornyeckoe u X035MICTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 3KOCUCTEMax. Ponb kackaonozo a¢gexma u
8UO0B-20UPUKAMOPO8 (KNI0UeBbIX 8U008) 8 YHKYUOHUposaHuu 3xocucmem. IlepeHoc FHEpPrun U BEUIECTB MEXIY CMEKHBIMU
HKOCUCTEMAMHU. Y CTOMYMBOCTH OPraHU3MOB, MOMYJISALUUNA M DKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX M aAHTPONOTE€HHBIX
BO31EHCTBUMN.

Mexanuszmvl  6030eticmeust 3a2pA3HeHUll pasHblX MUNo08 HA CYOOPSAHUSMEHHOM, OpP2AHUBMEHHOM, HONYIAYUOHHOM U
IKOCUCMEMHOM YPOBHSX, OCHOBbI IKOJIO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHH020 8030eticmaus. MeTo10J10Tis MOHUTOPUHTa
€CTECTBEHHBIX U aHTPOTIOTEHHBIX SKOCHUCTEM.

JlemoHCcTpanuu

[Toptper: A.Jlx. Tencnn.

Tabmunp! u cxeMbl: «CTpyKTypa OMOLIEH03a», « IKOCUCTEMA LIMPOKOIUCTBEHHOTO Jiecay, « DKOCUCTEMa XBOMHOTO Jiecay,
«DyHKIMOHANIbHBIE TPYIIIIBI OPraHu3MOB B 3KocHcTeMe», « KpyroBopot BelecTs B a3kocucteme», «Llenu nutanus (macrOumniHas,
AeTpUTHas)», «DKOJIOTHYECKas MUpaMHUaa Yucel», «IKOJOoThyecKas NupamMujga OHOMacchD», «IKOJIOTWYECKas MUpaMuja
sHeprumn», «O0pa3oBanue Oonota», «IlepBuuHas cykueccus», «BoccraHoBienue seca mocie noxapa», «9KOCHCTEMa 03€pay,
«ArpoueHo3», «KpyroBopoT BelecTB 1 IOTOK SHEPTHH B arpoleHo3e», «I[Ipumepsl ypooskocucTem».

Oo6opynoBanue: repdapuy pacTeHUl, KOJJIEKIIMM HACEKOMBIX, 4ydelia MNTUILl W 3Bepei, repOapuu KyJIbTYpHBIX U
JUKOPACTYLIUX PACTEHUM, aKBapUyM KAaK MOJIEIb YKOCUCTEMBI.

lpaxmuueckas paboma «I3ydeHue u onucanue ypoos3KOCUCTEMBI.

Jlabopamophas paboma «3yuenune pazHooOpa3us MEJIKUX MOUYBEHHBIX YJIEHUCTOHOTMX B Pa3HbIX YKOCUCTEMAX).




Irckypcusi «IKCKypCcHs B TUITHYHBIA OMOTEOIIeHO3 (B 1yOpaBy, Oepe3HsK, eIbHUK, Ha CyXO0/IOJIbHBIN WIIM MOMMEHHBIHN JIYT,
03epo, O0JI0TO)».
IDrckypcusi «KIKCKYPCHS B arpO3KOCHCTEMY (Ha TI0JIC WITH B TEIUIMIHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas 3kocHUCTEMA

bruocdepa — obmemmanerapHas 06og09ka 3eMIIH, TI€ CYIIECTBYET WX CYIIECTBOBAJA KU3Hb. Pa3BUTHE TIPEICTABICHUNA O
ouocdepe B Tpynax J. 3rocca. Yuenue B.M. Bepnajackoro o 6uochepe. Ob6nactu 6uochepsl u €€ cocras. JKuBoe BelecTBo
o6uocdeps! 1 ero GyHKIUU.

3aKOHOMEpPHOCTH CyIecTBoBaHUs Ouocdeprl. OcodeHHOcTH OMochephl Kak TII00aIbHOM 3KOCHUCTEMBIl. J(MHaMuueckoe
paBHOBecue B Ouocdepe. KpyroBopoThl BENIECTB U OMOTEOXMMUUYECKUE IUKIBI (Yyriaepona, a3otra). PUTMUYHOCTE sIBICHUI B
ouocdepe.

3oHanbHOCTh OMocdepbl. IloHsiTHe 0 Onome. OCHOBHBIE OWOMBI CYIIW: TYHApPA, XBOWHBIE Ji€Ca, CMEIIAHHbIE U
ITUPOKOJUCTBEHHBIE JIeCa, CTENH, CAaBaHHBI, MTyCTHIHU, TPOIMUYECKHUE Jieca, BEICOKOTOpbs. KimMar, pacTuTeIbHBIN U JKMBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u (HyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIUana U OuochepHbIX QyHKITHIA.

JleMoHCTpaIIMn

[Toptpetsi: B.W. Bepuaackuii, 3. 3rocc.

Tabmuuelr u cxemsl: «l'eochepsr 3emnn», «KpyroBopor azora B mpuponae», «Kpyroopor yriaepona B MOpuUpoOe,
«KpyroBopoT kuciopoaa B npupope», «KpyroBopot Bojsl B npuposae», «OCHOBHbIE OMOMBI cyiiny, «Knumatuueckue nosca
3emnm», «Tynnpa», «Taiiray, «Cwmemanubeii Jnec», «lllupokonuctBennbli necy», «Crenb», «CaBaHHa», «IlycThIHSY,
«Tponmueckuut aecy.

OO6opynoBaHue: repoapuu pacTEHUH Pa3HBIX OMOMOB, KOJUICKIIMH JKHBOTHBIX.




Tema 11. YestoBek M OKpyxka0OLIAs Cpeaa

DKoJIOTUYECKHe KPU3HUCH M MX PUUUHEBL. Bo3aeiicTBue yenoBeka Ha 6uocepy. 3arps3HeHne BO3aymHON cpeanpl. OxpaHa
BO3/yXa. 3arps3HeHUE BOJIHOM cpeabl. OXpaHa BOJHBIX pecypcoB. Pazpymienwe mnouBbl. OXpaHa IOYBEHHBIX PECYPCOB.
N3meHeHne kimmara.

AHTpPONOreHHOE BO3/CMCTBUE HA PACTUTEIbHBIN U dKUBOTHBIM MUp. OXpaHa paCTUTEIBHOIO U KUBOTHOTO MHpa. OCHOBHBIE
IPUHLUIIBI oXpaHbl Ipupoibl. KpacHble kauru. Oco0o oxpansiemblie npuponbie Tepputopuu (OOIIT). borannueckue caasl u
300JIOTMYECKUE TTApKHU.

OCHOBHBIE PUHLIUIIBI YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA U IPUPOIBI.

PannonanbHOE MPUPOJONOIB30BAHME W COXPAHEHHE OMOJIOrMYecKoro paszHooOpasus 3emiu. OOmme 3aKOHOMEPHOCTH
IJ100aJIbHBIX SKOJOTUYECKUX KPpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KPU3UCA U €TO BEPOSITHBIE MOCIIEICTBUS.

Pa3BuTHE METO0B MOHUTOpPWHIA Pa3BUTHUSL OMACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemuvle ucciedo8anus nepexooa K
pecypcocbepezaroujeli U KOHKYPEHMOCNocoOHol sHepeemuke. buonocuueckoe pasznoobpaszue u ouopecypcovl. Hayuonanvrvie
ungopmayuonHvle cucmemvl, obecneuusaroujue O0OCHyn K UHGopmayuy no COCMOHUI0 0MOENbHbIX 6U0086 U IKocucmem. OcHo8bl
IKOPeaOUNUMAYUYU IKOCUCTNEM U CNOCOD08 OOPbOBL ¢ bUON08pexcoeHuaMU. Pekoncmpykyus MOpCcKux u Ha3eMHbIX 9KOCUCTEM.

JleMoHcTpanuu

Tabmuupbl 1 cxembl: «3arpsiz3HeHHe aTMochepbl», «3arps3HeHue ruapochepsd», «3arps3HeHue NouBb, «llapHUKOBBIM
apdexT», «Ocod0 oxpaHsieMble IPUPOAHBIE TEPPUTOPUNY», «MoenH yIpaBasieMoro MUpay.

Oo6opynoBanue: gororpaduu oxpaHsemMbIx pacTeHuil u XUBOTHBIX Kpacnoit kuuru Poccuiickoit ®@enepanuu, KpacHoi
KHUTHY PETUOHA.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTPAMMBI KYPCA «PEIHIEHUE INTPOBJIEMHBIX U
HECTAHIAPTHBIX 3A/TAY ITO BOITPOCAM MHOI'OOBPA3US OPTAHUYECKOI'O MHUPA.
JABOPATOPHBINA NPAKTUKYM C OBOPYJIOBAHUEM «TOUYKH POCTA» IO AHATOMUH
YEJIOBEKA JJIA 10 -11 KNTACCOB»




JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaer TpeOOBaHUSA K pe3yJbTaTaM OCBOEHHSA OOYYAIOMIMMUCS IMPOTpaMM CpPEIHEro OOUIEro
o0pa3oBaHusl: IMYHOCTHBIC, METANIPEIMETHBIC U TIPEIMETHBIE.

B crpykType JMUYHOCTHBIX pPE3yJbTaTOB OCBOCHHUSI MPOTPaMMBbI 1O OMOJIOTHMHU BBIIEIEHBI CIEAYIOIIME COCTaBJISIONIUE:
OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON IpakIaHCKOW MJIEHTUYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U
CaMOOTIPECIICHUIO, HaJu4Yhe MOTHUBAUMU K OOYyYEHHIO OWOJIOTMH, LEJIEHANpPABICHHOE pPa3BUTHUE BHYTPEHHUX YOEKICHHM
JMYHOCTH Ha OCHOBE KJIIOYEBBIX IIEHHOCTEM M MCTOPUYECKUX TpajuLUd pa3BUTHS OHMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U
CIOCOOHOCTh O0YYaIOIIMXCA PYKOBOJICTBOBATHCS B CBOEH AESATEIBHOCTH LIEHHOCTHO CMBICIIOBBIMU YCTAHOBKaMU, IPUCYLIUMU
cUcTeMe OMOJIOTHUYECKOT0 00pa30BaHMsl, HAIMYME MPABOCO3HAHUS HKOJOTHYECKON KYJbTYpbl, CIOCOOHOCTH CTaBUTh LIEJIUA U
CTPOUTH KU3HECHHBIEC TUIAHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOEHUS MPOTPaMMbl MO OMOJIOTUU JOCTUTAIOTCS B €IUHCTBE YYEOHOH M BOCIUTATENIbHOM
NESATENbHOCTY B COOTBETCTBUM  C TPAJAULMOHHBIMU POCCHUMUCKUMU COLMOKYJIBTYPHBIMH, HCTOPUYECKHMMH W JYXOBHO-
HPABCTBEHHBIMU LEHHOCTSMHU, NPHUHATHIMU B OOLIECTBE MpaBUIaMH M HOPMAaMM IOBEICHHS M CIIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, PAa3BUTUS BHYTPEHHEW NMO3WULMU JIMYHOCTH, NTATPUOTU3MA U YBAXKEHUS K
3aKOHY W TMPAaBOMOPSIKY, YEIOBEKY TpyJa W CTaplieMy IOKOJEHHIO, B3aMMHOIO YBaXEHHUs, OEpEeKHOrO OTHOILIECHUS K
KYJIbTYPHOMY HACJEAUIO U TPAAULIUSIM MHOTOHAIIMOHAJIBHOT0 Hapoaa Poccuiickoii denepanuu, IpUupoae U OKPYk arolen cpele.

JIMYHOCTHBIE PE3yNIbTaThl OCBOEHHUS y4eOHOTro mnpeamera «buoiorus» mOmKHBI OTpakaTb TOTOBHOCTh U CHOCOOHOCTB
o0y4Jaronmxcsi pyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JTMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpPHEHTAIIHM,
MO3UTHUBHBIX BHYTPEHHUX YOEXJIECHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM LEHHOCTSIM POCCUHCKOro OOIECTBA, PACIIUPEHUE
’KU3HEHHOI'O ONBITA U ONBITA EATEIBHOCTH B IIPOLIECCE PEANM3ALMU OCHOBHBIX HANPABJICHUI BOCIIUTATEIBLHOM JESTEIIBHOCTH, B
TOM YUCJIE B YACTHU:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIMU 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKUCKOr0 OOIIECTBA; OCO3HAHNE CBOMX KOHCTUTYLIMOHHBIX MPaB M 00s13aHHOCTEHN, YBa)KEHUE 3aKOHA

Y TIPABOTOPSIKA; TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATETLHOCTH MPHU CO3JJaHUU YUSOHBIX



IIPOEKTOB, PEIICHUH YYEOHBIX U TIO3HABATEIBHBIX 33]1a4, BHIMOIHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH OMPEAEIATh COOCTBEHHYIO MO3UIUIO 110 OTHOUIEHUIO K SIBJICHHUSIM
COBPEMEHHOM >KM3HM M OOBSACHATH €€, yMEHHE YYHUTHIBATH B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C pa3sHBIMH yOCKIECHUSIMH, KyIbTYPHBIMH IIEHHOCTSIMUA W COIIMAIBHBIM TOJIO)KEHHEM; TOTOBHOCTH K
COTPYJHUYECTBY B TMPOIECCE COBMECTHOTO BBHIMIOJTHEHUS YYEOHBIX, IO3HABATEIbHBIX M HCCIEIOBATEIbCKUX 3ajad,
YBOKUTEJIBHOTO OTHOILIEHHUS K MHEHMIO OIIMOHEHTOB MpPU OOCYKICHUH CIIOPHBIX BOMPOCOB OHMOJIOTHYECKOTO COJICPIKAHMUS;
TOTOBHOCTh K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JNEATEIBHOCTH;
2) NaTPUOTUYECKOTO BOCTIUTAHMS:
c(hOpPMHUPOBAHHOCTH POCCUNCKON IPAKIAHCKON WICHTUYHOCTH, TATPUOTU3MA,
YBa)KEHHS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepe PoanHoM, ropaoctu 3a CBOM Kpai, CBOO PoinHYy, CBOW SA3BIK U
KYJBbTYPY, OPOIILJIOE U HACTOSIIIIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu; IeHHOCTHOE OTHOIIIEHUE K MTPUPOTHOMY HACIICIUIO U
MaMsTHUKaM MPUPO/IBI,
IOCTUXKEeHUIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/I€; CHOCOOHOCTh OLIEHUBATH BKJIA]] POCCUICKUX YUEHBIX B
CTAHOBJICHUE U PAa3BUTHE
OMOJIOTHH, IOHUMAaHUS 3HAYCHUs OMOJIOTMHU B MO3HAHWU 3aKOHOB MPHUPOIbI, B KU3HU UYEJIOBEKAa M COBPEMEHHOTO OOIIECTBa;
uaeiHas yoexx1€HHOCTh, TOTOBHOCTD K CITY>KEHHIO U 3amuTe OTedecTBa,

OTBETCTBEHHOCTb 3a €T0 CyIb0Y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, HTUYECKOTO IOBEJICHUS, CIIOCOOHOCTH OIEHHWBATH CUTYaIlMI0 M MPUHUMATH
OCO3HAHHBIC PENICHUSI, OPUECHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH; OCO3HAHUE JIMYHOTO BKJIaJa B
MOCTPOEHUE YCTOMYMBOTO OY/yIEero; OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEN CEMENHOMW KU3HHU B COOTBETCTBUM C TPAaAUUMAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:



ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOUasl SCTETUKY ObITa, HAYYHOTO U

TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUN; MOHMMAaHUE AMOIIMOHAILHOTO BO3JACHCTBUS >KUBOU
MPUPOJIBI U €€ IEHHOCTH; TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX UCKYCCTBA, CTPEMJICHUE MPOSBIISITH KauecTBa
TBOPYECKOU JIMYHOCTH;

5) pu3uueckoro BocnuTaHust, JOPMHUPOBAHHUS KYJIbTYPHI 310POBbSI H YMOIHOHAJIBLHOTO 0JIATOTIOTYYHS:

NOHMMAaHHE U peanu3alus 370poBOro M OezonmacHoro oOpasza >KU3HM (30pOBOE MUTAHHUE, COOIOJCHUE T'MTMEHUYECKUX
NpaBuJI M HOpPM, COAJTaHCHUPOBAHHBIM pPEXHUM 3aHATUA M OTAbIXa, pPEryispHas (Qu3nyeckas aKTUBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3MYECKOMY M ICHUXMUYECKOMY 3J0POBBIO; IMOHUMaHHUE
LEHHOCTH NMPAaBUJI MHIUBUIYATbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOI0 OBEICHHMS B CUTYAIUSX, YTPOKAIOIINX 3JOPOBBIO U )KU3HU
J0JIeN; OCO3HAHUE TIOCIIEACTBUN U HEMPUATHUS BPEAHBIX IPUBBIUEK (YIOTPEOIEHUS aJIKOTOJIl, HAPKOTUKOB, KypEeHUS);

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYAY, OCO3HAaHHME IIEHHOCTH MacTepCTBa, TPYAOJIO0ME; TOTOBHOCTh K AaKTUBHON JESATEIbHOCTU
TEXHOJOTMYECKON M COLMAIbHOM HAaNpaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATD, MJIAHUPOBATh U CAMOCTOSTEIHHO BBIIOJIHATD
TaKyo JeSITENIbHOCTh; HHTEPEC K Pa3In4HbIM cpepam npodhecCuOHaTbHOM 1€ TeIbHOCTH, YMEHUE COBEPILIATh OCO3HAHHBIN BHIOOP
Oynymieit mpodeccud U peaau30BbIBaTh COOCTBEHHBIC KW3HEHHBIE IJIaHBbI; TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U
caM000pa30BaHUIO HA MPOTHKCHUH

BCEM KHU3HU,

7)  3KOJIOrHYeCKOro BOCIHUTAHMS: SKOJOTHMUYCCKH IEJIeCO00pa3HOe OTHOIICHUE K MPUPOJIC KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHUS;  IOBBILICHUE YPOBHS AKOJIOTMYECKOH  KYJbTYpPhI: IPUOOpETECHHE OIIbITa

MJIAHUPOBAHMSI TIOCTYIKOB M OIICHKU MX BO3MOHBIX TIOCIECTBUMN I OKPYXKAIOIIEH CPe/bl; 0CO3HAHUE TT100aTFHOTO XapakTepa
AKOJIOTMYECKUX MTPOOJIEM U IyTeH UX PelIeHUs]; CHOCOOHOCTh UCTOJIb30BATh MIPHUOOpETaCMBbIE MPU U3YUCHUU OMOJIOTMHU 3HAHUS U
YMEHUS TPU PEIICHUU MPOOJIeM, CBS3aHHBIX C PAlMOHATBHBIM MPHUPOONOIL30BaHUEM (COOIIOJIEHUE MPABUJI MOBEICHUS B
MPUPOJIC, HANPaBJIEHHBIX HAa COXpPAaHEHHUE PABHOBECHS B IKOCHUCTEMaX, OXpaHy BHJIOB, IKOCHUCTEM, OHOC(Ephl); aKTUBHOE
HETIPUSTUE JEHCTBUN, MPUHOCSIIIMX BpeJ OKPYXKAIOIICH MPUPOIHON Cpene, YMEHHE MPOTHO3UPOBATH HEOIarompusTHHIE
JKOJIOTUYECKHE TOCIEACTBUSA NPEAINPUHUMAECMBIX JACHUCTBUA W MPENOTBpAllaTh HUX; HAIMYHUE PA3BUTOrO 3KOJIOTHYECKOIO



MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYPHhI, OIbITA AESATEIbHOCTH KOJIOTHYECKOU HAITPaBJIECHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS UMU
B II03HABATEJIbHOW, KOMMYHUKATHBHOM W COIMAJILHOW IMPAKTHKE, TOTOBHOCTH K YYaCTHIO B IMPAKTUUECKOU JESITEIHLHOCTH
AKOJIOTMYECKOHN HaAIPaBJICHHOCTH;
8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOMU
MPaKTUKU, OCHOBAHHOTO Ha JWAJOre KYJIbTYp, CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIBTYPHOM MHUPE;
COBEPIIICHCTBOBAHUE SI3IKOBOM M UMTATEIBbCKOM KYJIbTYpPbl KaK CPECTBa

B3aMMOJCHCTBUS MEX]y JIIOJbMU U MO3HAHUS MHUpa; NOHMMaHUE CHEIU(PUKHA OMOJOTMU KaK HayKH, OCO3HaHHs €€ poJild B
(OpMUPOBAHNUHU PALIMOHAIBHOIO  HAYYHOTO  MBIIIJICHUS, CO3JaHUN  1IEJIOCTHOTO MPEJCTABICHUsI 00 OKpY’KalolleM MHpe
KaK O €IMHCTBE MPUPObI, YEIOBEKA U O0IECTBA, B TO3HAHWU MIPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUH IIPOOJIEM COXPaHEHUS
IPUPOIHOTO paBHOBECHs; YOEKAEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIsi COBPEMEHHOM LMBUIIM3ALMU: OOECIEUEHUs HOBOTO
YPOBHSI Pa3BUTHSI MEAUIMHBI, CO3/IAHUE TIEPCIIEKTUBHBIX OMOTEXHOJIOTHIA, CIOCOOHBIX PENIATh PECYPCHBIE MPOOIEMbI Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTEeW BbIXOAA U3 IJI00ANBHBIX 3KOJIOTMUECKMX MpoOiieM M oOecreueHus Mepexona K yCTOMYHBOMY
pPa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO TPUPOIHBIX PECypcoB M (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KHU3HU;
3aMHTEPECOBAHHOCTh B TMOJIYYEHUM OMOJIOTMYECKUX 3HAHWWA B LIENSAX IMOBBIMICHHS OOIIEH KYyJbTYpbl, €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (PyHKIIMOHAIBHON IPaMOTHOCTH oOyuaromuxcsi, opMupyeMoi mpu  U3y4yeHUU
OMOJIOrHH; MOHUMAaHHUE CYLIHOCTH METOJOB IMO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MoJly4aeMble 3HAHUS JJI aHAIM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEr0o MUPA U MPOUCXOASAIIMX B HEM U3MEHEHUN, YMEHUE
nenaTth 000CHOBAHHBIE 3aKJIFOUEHUS HA OCHOBE HAayUYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LIENBIO MOJYYEHUS TOCTOBEPHBIX
BBIBOJIOB; CIIOCOOHOCTh CAMOCTOSITENIbHO UCIOJIb30BATh OMOJIOTMYECKUE 3HAHUS ISl PEIICHHUS] POOJIEM B PEaJIbHBIX KU3HEHHBIX
CUTYallMsIX; OCO3HAHWE LIEHHOCTH HAyYHOM  JESTEeNbHOCTH,  TOTOBHOCTb OCYIIECTBIISTH MPOEKTHYIO u
HCCIIEIOBATENbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIINE; TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pa30BaHUIO U
caM000pa30BaHUI0, K AKTUBHOMY TOJYY€HHIO HOBBIX 3HAHUI 110 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMHU MOTPEOHOCTAMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHUA Kypca «PemieHne mnpoOJeMHBIX W HECTaHJAPTHBIX 3aJad [0 BOIPOCaM
MHOT000pa3us opranudeckoro Mupa. JlabopatopHselil mpakTUKyM ¢ 000pyaoBaHueM « TOUKH pocTay MO aHATOMUU YETIOBEKa JIJIst
10-11 xpaccoB» BKJIIOYAIOT: 3HAUYMMble JUIs  (OPMHUPOBAHHMS MHPOBO33PEHUSA OOYUYAIOIUXCS MEXAUCHUTUTMHAPHBIC
(MexxnpenMeTHble) OOIEHAyYHbIE MOHATHS, OTPAXAIOIIUE IIEIOCTHOCTh HAYYHOW KapTHUHBI MUpA U CHEHU(PUKY METOJ0B
MO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS, SIBJICHHE, IPOIIECC, CUCTEMA, HAYYHBIN (aKT, IPUHITHUII,
TUII0TE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPpHs, UCCIIEJOBaHHUE, HAOII0IEeHUE, U3MEPEHHE, FIKCIIEPUMEHT U JPYTUE); YHUBEPCATIbHbIC
yueOHblIe JeicTBUS (I03HABaTeIbHbIe, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), 0OecneunBaroiue (GopMUpoBaHUE (PYHKIIMOHAIBHON
IPaMOTHOCTH ¥ COIIMAJIBHOM KOMIETEHIIMM OOYyYaloOUIUXCs; CHOCOOHOCTh OOYyYarolmUXCs HCIHOJIb30BaTh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MUPOBO33pPEHUECKNE 3HAHUS U YHUBEPCAJbHbIE yUeOHbIE NEHCTBUS B MO3HABATEIbHOM U COIMAIBHOM
MIPaKTHKE.

B pesynbrare m3ydeHus Kypca y oOydwaromierocs OyayT chOpMHpPOBaHBI TMO3HABATENIbHBIC YHUBEpCAJIbHBIE y4UeOHBIC
ACHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC y4deOHBIC NEWUCTBUSA, PETYJSITHBHBIC YHUBEpCAIbHBIC yueOHBbIC EHCTBUS,
COBMECTHAs JESTEIbHOCTb.

IHo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIC YUeOHbIe 1eCTBUSA Ba3oBble jlornyeckue qeiicTBus:

CaMOCTOSITENIHO (POPMYIHPOBATh U aKTyaIM3UPOBATh MPOOJIEMyY, pacCMaTPUBATh
€€ BCECTOPOHHE; HCIIOJB30BATh MPHU OCBOEHUM 3HAHUM NPHUEMBI JIOTMYECKOIO MBIIUICHHs (aHalW3a, CHHTE3a, CPABHEHUS,
Kiaccuukanmy, oOO0OIIEHUS), PACKPBIBATH CMBICT OWOJOTMYECKUX TOHATUNA (BBIACNATh WX XapaKTEepHbIE MPU3HAKH,
YCTaHaBJIMBATh CBS3M C JPYTUMHU IOHATHAMM); ONPEAENATh LEAU AEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUH HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YNbTAaThl JEATEIBHOCTH C MOCTABJIEHHBIMH LEJISIMU; UCIOJIb30BaTh OMOJOTUYECKUE TTOHATUS IS
0o0bsicHeHHsI (DaKTOB U SABJICHHM KUBOM MPUPOIBI, CTPOUTH JIOTMUECKHE pacCy>KIeHUs (MHIYKTUBHbIC, NEAYKTHUBHBIE, MO
aHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B PAaCCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BBIBOJBI U
3aKIIOYEHUS; TPUMEHATh CXEMHO-MO/IEIBbHBIE CPEJCTBA ISl MPECTABIEHUS CYIIECTBEHHBIX CBA3EH U OTHOIIEHUI B U3y4aeMbIX
OMOJIOTHYECKUX 00BEKTaX, a TAKXKe MPOTUBOPEUUI PA3HOTO PO, BBISIBICHHBIX B PA3TUYHBIX WH(POPMAIIMOHHBIX UCTOYHUKAX;



p8,3pa6aTBIBaTI) IJ1aH PCIICHUA HpO6JI€MI>I C y‘-IéTOM dHaJIN3a UMCIOIUXCA MAaTCPHUAJIbHBIX 1 HCMATCPHUAJIBHBIX PCCYPCOB; BHOCHUTDH
KOPPCKTHUBBI B JACATCIIBHOCTb, ONCHUBATL COOTBCTCTBUC PC3YJIbTATOB LCJISIM, OLICHHBATH PUCKHU HOCJIGI[CTBHI;'I ACATCIBbHOCTH,
KOOPANMHHUPOBATH U BLITIOJIHATDH pa60Ty B YCJIOBHAX PCAJIBHOI'O, BUPTYAJIBHOTO U

KOMOMHUPOBAHHOT'O B3aUMO/JICUCTBUS; pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciieqoBarebLCKue 1eMCTBUSA.

BJIaJICTh HAaBBIKAMHU Y4eOHO-UCCIICA0BATEIHCKOM M MTPOCKTHON JESATEILHOCTH, HAaBBIKAMH pa3pelieHus Ipo0IeM, CIIOCOOHOCTHIO
U TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TOMCKY METOJOB PEIICHUS MPaKTHUUYECKUX 3a7ad, TPUMEHECHHUIO Pa3IUYHBIX METOJ/OB
MTO3HAHUS; UCIIOJIH30BaTh PA3JIMUHbBIC BUBI ACATECIBHOCTH 110 TTOJTYUYCHHIO HOBOTO 3HAHHUSI, €0 HHTEPIIPETAIlU, IPeOoOpa30BaHHUIO
1 MIPUMEHEHHUIO B YUYCOHBIX CUTYAIIMAX, B TOM YHCIIE MPU CO3JaHUHU YIEOHBIX U COLIMAIBHBIX MPOEKTOB; (HOPMHUPOBATH HAYUHBIN
TUTN MBIIUICHUS], BIAJACTh HAyYHOU TEPMUHOJIOTHUEH, KIIOYEBBIMH TOHSATUSAMH M METOJaMHU; CTaBUTb U (POPMYIUPOBATh
cOOCTBEHHBIC 3a1a4M B 00pa30BaTEILHOMN JACATEIBHOCTU U KU3HEHHBIX CUTYAITUSX; BBISABIATH IPUINHHO-CICACTBEHHBIC CBS3H U
aKTyaJlM3UpOBaTh 3a/ady, BBIJBUTAaTh TUIOTE3y €€ PEIICHHS, HAXOUTh apTyMEHTHI JJIsl I0Ka3aTeJIbCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHUS; aHATU3UPOBATH MOJYUYCHHBIC B XOJI€ PEIICHUS 3a7a4l Pe3yJIbTaTbl, KPUTHUECKU
OIIEHUBATh UX JIOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBHUSX; JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, OIICHUBATh
MPUOOPETEHHBIN  OMBIT; OCYIIECTBIIATh IIEJCHANPABICHHBIA TIOMCK TEpeHoca CPEICTB M CIOCOOOB  JACHCTBUS B
podeCCHOHANIBHYIO Cpey; YMETh NMEPEHOCUTh 3HAHHS B TO3HABATEIBHYIO M MPAKTUYECKYIO OO0JIACTH KU3HEACATEIBLHOCTH;
yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX IIPEAMETHBIX 001aCTel; BBIIBUTaTh HOBBIC UJICH, TIpEJjIaraTh OPUTHHAIBHBIC TTOIXOIbI
Y pelieHus, CTaBUTh MPOOJIEMBI U 3a1a4M, IOMyCKAOIINE aJbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undopmaunmeii:

OpPUEHTHUPOBATHCS B PA3IMUYHBIX UICTOYHUKAX MH(DOpPMAIUU (TEKCTE y4eOHOTro

mocoOus, HAYYHO-TIOMYJISIPHON JIUTEepaType, OMOJIOTMYECKUX CJIOBApsSX M CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX, B
WNHutepHere), aHanm3upoBaTh UHQPOPMAIIMIO PA3IUYHBIX BUJIOB M (POpPM MpeacTaBiICHUS, KPUTUYECKH OIEHUBATh €
JIOCTOBEPHOCTh M HEMPOTHBOPEYMBOCTH; (OPMYIHPOBATH 3aMPOCHl U MPUMEHSITH PA3JTUYHBIE METOJBI MPU TOUCKE M OTOOpE
Oouosiornyeckor uHGOpPMAIUU, HEOOXOAUMOMN Il BBINOJHEHUS Y4eOHBIX 3ajlady; MNPHOOpETaTh OIBIT HCIOJIb30BAHUS
MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUM, COBEPIICHCTBOBATh KYJBTYPYy AKTUBHOI'O WCIIOJIB30BAHUS Pa3IMYHBIX



MIOMCKOBBIX CHUCTEM; CaMOCTOATENBHO BBHIOUPATh ONTUMANIbHYIO (DOpPMY MpECTaBICHHUs OMOJIOTHYECKOW MH(OpMAIH (CXEMBI,
rpaduKy, AuarpamMmbl, TaOJHIIBI, PUCYHKH M APYTO€); HUCIOJIb30BaTh HAYUYHBIM S3BIK B KAueCTBE CPEACTBA NMpHU padboTe C
Oouosiornyeckoil mHpoOpMaluen: MPUMEHATh XUMUYECKHe, (PU3MYecKue M MaTeMaTHYeCKWe 3HAaKM M CHMBOJIBI, (OPMYIIHI,
ab0peBHaTypy, HOMEHKJIATypy, UCIIOIb30BaTh U MPEeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HAIISTHOCTH; BIaJeTh
HABBIKAMU Paclo3HaBaHUs U 3aIIUTHI MHPOpMAaIK, HHHOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

KomMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUSA

Oo0menue:

OCYILECTBIJISITh KOMMYHHKAIIMU BO BCeX cepax »KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIK IUCKYCCHUH TI0 CYIIECTBY 00CYK/1aeMOM TeMbl (YMEHHE 3a/1aBaTh BOIIPOCHI, BRICKA3bIBATh CYKJICHHUS OTHOCUTEIHLHO
BBITIOJTHEHHUS TIpeJIaraeMoi 3ajlaud, YYUThIBaTh MHTEPECHl U COIIACOBAHHOCTh MO3ULIMKM JAPYTUX YYaCTHUKOB JUajora WIH
JTUCKYCCHH);

pacrio3HaBaTh HEBEpPOAJIbHBIE CPEICTBA OOIIEHUS, MIOHUMATh 3HAUCHHUE COLIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS
KOH(IMKTHBIX CUTYyaIldid, YMETh CMAT4aTh KOH(MIUKTHI U BECTH IEPETOBOPHI; BIAJACTh PAa3IUIHBIMU CIIOCOOaMH OOIICHUS U
B3aMMOJICHCTBUS, IIOHUMATh
HaMEpPEHUS APYTUX JIIOJICH, MPOSBIIATh YBAXKUTEILHOE OTHOIIIEHUE K COOECETHUKY U B KOPPEKTHOM hopme hopMyIUpOBaTH CBOU
BO3PKEHUS; PA3BEPHYTO U JIOTUYHO U3J1arath CBOIO TOUYKY 3PEHHS C UCIOIB30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHAA HEATCIBbHOCTD.

MOHUMAaTh W WCIOJb30BaTh NPEHMYIIESCTBA KOMAHJAHOW W WHAWNBUAYAJTbHOW pabOTHl TMPHU PEHICHUH OMOJOTHYECKOU
po0JIeMbl, 000CHOBBIBATH HEOOXOJIMMOCTh MPUMEHEHHS TPYIMIOBBIX (POPM B3aMMOJICHCTBHSI MPHU PEIICHUN y4eOHOU 3amauu;
BBIOMPATHh TEMATUKY U METOJBl COBMECTHBIX JEHCTBUI C yUETOM OOIITUX UHTEPECOB
¥ BO3MOKHOCTEH KaKJIOTO WieHa KOJUIEKTHBA; TIPUHUMATh 11€JI1 COBMECTHOU JIeATeTLHOCTH, OPTaHU30BBIBATH U KOOPJIUHUPOBATH
JEUCTBUS MO €€ JOCTHMIXKEHMIO: COCTABJIATH IJIaH JIEUCTBUM, paclpeiessiTh poiu C y4€TOM MHEHHMM y4acTHUKOB, O0OCYXJaTh



PE3YJIbTAThI COBMECTHOU pa6OTLI; OOCHHBATDb KAaUCCTBO CBOCTO BKJIdJad W KAXKIOTIO YH4aCTHHUKA KOMAHIbI B O6IHPII>1 pe3yiibTaT 110
p33pa6OTaHHBIM KpUTCPpUAM; IIPCAJIaratb HOBBIC IIPOCKTHLI, OICHUBATb UACHU C ITIO3UIIUU HOBHU3HBLI,

OPUTHHAJIBHOCTH, HpaKTquCKOﬁ SHAYUMOCTH,; OCYHICCTBIIATH IIOBUTUBHOC CTPATCTUYCCKOC ITIOBCACHUC B PA3JIMYHBIX CUTyallUAX,
IMPOABIIATE TBOPUCCTBO U B006pa)KeHI/I€, OBITH NMHHUIIWMAaTUBHBIM.

PeryasiTuBHbIe YHUBeEpPCAJbHbIE YUeOHbIE 1eicTBUSA CamoopraHu3amms:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS JJI BBISIBICHHUS MPOOJEM U UX PEIICHHS B KU3HEHHBIX W YYEOHBIX CUTYaIMSIX;
BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHU 11€JIEBBIE U CMBICIIOBBIC YCTAHOBKHM B CBOMX JICHCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO
K JKMBOM TIPUPOJIE, CBOEMY 3IO0POBBI0 U 3J0POBBI0 OKPYKAIOUIMX; CAMOCTOATEIBHO OCYIIECTBISATh IO3HABATEIBHYIO
NEATENIbHOCTh, BBISIBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJa4yd B 00pa30BaTENbHON NESITEIBHOCTH U
KU3HEHHBIX CUTYyaIUsAX; CAMOCTOSTEILHO COCTABIIATH IJIaH PEIICHUs MPOOIEMBI ¢ YIETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPEANOYTEHUH; JaBaTh OIEHKY HOBBIM CUTYAIUsIM; PACHIUPSITh PAMKH Y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX
MPEANOYTeHUN; JeiaaTh OCO3HAHHBIM BBIOOp, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a pEIIEHUE; OlLICHUBATh
MPUOOPETEHHBIM OMBIT; CIIOCOOCTBOBATH (DOPMUPOBAHUIO U TMPOSBICHUIO HIUPOKOW APYIUIIMU B Pa3HBIX OOJACTSIX 3HAHUM,
MTOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTpOJIB:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JICATECIILHOCT,

OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM; BJIAJICTh HABBIKAMU MO3HABATEIbHON pPe(IEKCUU KaK OCO3HAHMS COBEPIIAEMBbIX
JIEUCTBUN U MBICITUTEIBHBIX MTPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUH, UCIIOJIH30BAThH MPUEMBI PEQIICKCUU TSl OTICHKU CUTYaIlUH,
BBIOOpA BEPHOTO PEIICHHUS; YMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATH PEIICHUS] MO0 MX CHIKEHUIO; TPUHUMATH
MOTHUBBI U apTYMEHTHI IPYTUX MPU aHAIIM3E PE3YJIbTaTOB ACATEILHOCTH;

IIpunsitue cedst m Apyrux:

NpUHUMATh ce0s, TOHMMasi CBOM HEIOCTATKH U JOCTOMHCTBA; MPUHUMATh MOTHUBBI M apTyMEHTHI JPYTHMX NPHU aHAIU3E
PE3yNbTATOB JEATEIHLHOCTH; MPU3HABATH CBOE MPaBO U MPABO JAPYTHMX HA OMIMOKW; Pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP C
MTO3UIMU APYTOro YEIOBEKA.



IHPEJMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHHS COACpKaHUS Kypca «PermeHue mpoOJeMHBIX W HECTAaHAAPTHBIX 3a7ad IO BOMPOCaM
MHOT000pa3usi opraHndeckoro Mupa. JIabopaTopHbIil MPaKTUKYM ¢ 000pyaoBaHneM « TOUKH pocTay 1Mo aHATOMUH YeI0BeKa IS
10 -11 xmaccoB» OpHUEHTHpPOBaHBI Ha oOecrnedyeHue NpoduiIbHOTO OO0ydeHHus oOydarommxcs Ouonoruu. OHHU BKIIIOYAIOT:
cnenupuyeckre Il OWOJOTHMH HAy4YHBIC 3HAHUSA, YMEHHS W CIOCOOBI JEHCTBHW TI0O OCBOCHHUIO, HHTEPIpETAllid |
npeoOpa30BaHUIO 3HAHUM, BUIbI IEITEIILHOCTH IO MOJYYSHUIO HOBBIX 3HAHUM U UX IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE
B pEaIbHBIX )KM3HEHHBIX cuTyarusx. [IpeameTHbie pe3yabTaThl MPEACTaBICHBI IO TOAaM U3yYeHUS.

[IpeameTHbIE PE3yNIBTATHl OCBOCHUS yueOHOro npeamera «buonorus» B 10 kiiacce JOKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE€ M POJIM OMOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHM €CTECTBEHHO-
HAy4YHOM KapTHUHBI MUPA, B IO3HAHWU 3aKOHOB MPUPO/BI U PEIICHUH NMPOOJIEM PallMOHAIBHOTO IPUPOIOTIONb30BaHMS, O BKJIAE
POCCHUICKUX M 3apyO€KHBIX YUEHBIX B pa3BUTHE OMOJIOTHU; BJIaJICHUE CUCTEMOIN OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIAraroIue ONOIOTUYECKUE TEPMUHBI U TIOHATHUS ()KU3Hb, KJIETKA, OPraHu3M, MeTab0JIn3M, TOMEOCTa3, CaMOPETyIISLIN,
CaMOBOCITPOM3BE/IEHUE, HACIIEACTBEHHOCTh, H3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHE TeopuH (KieTouHas Teopus T.
[IBanna, M. lIneitnena, P. BupxoBa, xpomocomHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenust (H.M. BaBunoBa — o
[IEHTpax MHOTO00pa3usi M MPOUCXOXKACHHUS KYJIbTYPHBIX PACTEHHWH), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHUS,
pacIleryIeHHs, YUCTOThl T'aMeT, HEe3aBUCUMOIo HacienoBaHus ['. MeHzens, rOMOJOTMYECKHUX psIOB B HACIEACTBEHHOM
n3menunBoctu H.W. BaBuiosa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH); BIAJCHHE OCHOBHBIMU METOJIaMH HAyYHOTO TIO3HAHUA,

UCIOJIb3YEMBIX B OMOJOTMYECKHX UCCIIEOBAHUSIX KHUBBIX OOBEKTOB (OMUCaHKE, U3MEpPEHUE, HAOII0ACHHUE, SKCIIEPUMEHT);
YMEHHE BBIICIATh CYIECTBEHHbIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U 3YKAPUOT, OAHOKIECTOYHBIX U MHOTOKJIETOUHBIX
OpPraHHU3MOB, B TOM YHuCie OaKTepuid, rpruOOB, paCTCHUIA, )KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPTaHOB U CHCTEM OPTaHOB pacTECHU,
’KUBOTHBIX, YEJIOBEKA, MPOILIECCOB >KU3HENEATEIbHOCTH, MPOTEKAIOIIMX B OPraHU3Max pacTEHHM, *UBOTHBIX M YEJIOBEKa,
OMOJIOTUYECKUX TMPOLIECCOB: OOMEHa BelecTB (MeTa0oJiu3M), MpEeBpalleHus JHEPruu, OpoKeHHs, aBTOTPOGHOTO U
reTepoTpoHOro THUIOB NHUTaHUS, (OTOCHHTE3a M XEMOCHMHTE3a, MHUTO03a, Meio3a, TaMeToreHesa, 3MOpHOreHesa,



MOCTAIMOPHUOHAILHOTO Pa3BUTHSI, PA3MHOKEHUS, MHIANBUIYAILHOTO Pa3BUTHS OpTaHn3Ma (OHTOTeHe3a), B3aUMOICHCTBUS TCHOB,
reTepo3nca, UCKYCCTBEHHOTO OTOOpa; YMEHHE yCTaHABIMBATH B3aWUMOCBSI3U MEXKIY OpPraHOMIAMU KIETKH U WX (DYHKIHSIMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M MX PYHKIMSIMH, MEXKIy OpraHaMU U CHCTEMaMH OPTaHOB Y PACTCHUH, )KUBOTHBIX U YEITOBEKa
1 uX QYHKITUSIMHA, MEXKITY CUCTEMaMU OPTaHOB U MX (DYHKIMSIMHU, MEXTy dTarlaMl 0OMEHa BEIECTB, dTaraMi KJIETOYHOTO ITUKJIIa
Y JKU3HEHHBIX [UKJIOB OPTaHU3MOB, 3TAallaMA dMOPHOHAIHHOTO PA3BUTHS, TCHOTUTIOM U (peHOTUIIOM, (PeHOTUTIOM 1 (haKTOpamMu
Cpelibl OOUTaHUS; YMEHUE BBIABISITH OTINYUTEIbHBIC TPU3HAKH )KUBBIX CUCTEM, B TOM YHCJI€ PACTEHUH, )KUBOTHBIX U YEJIOBEKA;
YMEHHE HCIOJB30BaTh COOTBETCTBYIONINE ApTyMEHTBI, OMOJOTHYECKYI0O TEPMHUHOJOTHIO M CHMBOJIUKY I JOKA3aTelbCTBA
pPOJICTBAa OPraHU3MOB pPa3HBIX CHUCTEMAaTHYECKUX TPYIIN; yYMEHHE peliaTh OMOJIOTMYECKHE 3a/aud, BBISBIATH MPUYUHHO-
CJICICTBEHHBIC CBSI3U MEXKIY HCCIEAYyeMbIMUA OMOJIOTMUYECKUMHU TPOILIECCaMU U SBJICHUSIMH, JI€JIaTh BBHIBOABI W MPOTHO3BI HA
OCHOBAHHH TTOJTYYEHHBIX PE3yJIbTaTOB; YMEHHE BHITIOJHATH JA0OpPATOPHBIC W MPAKTUUECKHE PaOdO0THI, COONIOAATh MPaBHUIIA TIPH
pabote ¢ yuyeOHBIM M JTAOOPATOPHBIM O0OPYJOBAHUEM; YMEHHUE BBIIBUTATh TUIOTE3bI, MPOBEPITh MUX IKCIEPUMEHTAIBLHBIMU
cpencTBamu, (GOpMYNIHpYS IIEdb WCCICIOBAHWSA, aHAJIU3UPOBATh IOJYYCHHBIC PE3YJIbTaThl W JENaTh BBIBOJBI; YMCHHE
y4acTBOBaTh B y4eOHO-HCCIICIOBATEIBCKONH pabOTe MO OMOJIOTHH, SKOJOTHUH W METUIIMHE, TIPOBOAUMON Ha 0a3e MIKOJbHBIX
HAy4YHBIX OOIIECTB, U MyOJUYHO MPEACTABIATH MOJYYSHHBIC PE3YJIbTAThl HA YYCHUYECKUX KOH(PEPEHIIMIX; YMEHUE OLICHUBATh
ATUYECKHE aCMEKThl COBPEMEHHBIX MCCIICIOBAHNN B 00J1aCTH OMOJIOTUA U METUITMHBI (KIIOHUPOBAaHUE, HMCKYCCTBEHHOE

OIUTIOIOTBOPEHHE, HAMPABICHHOE H3MEHEHHE T'€HOMa M CO3/IaHUE TPAHCTEHHBIX OPraHU3MOB); YMEHHE OCYIIECTBIISTH
OCO3HaHHBIA BBIOOP Oyaymield MpodhecCHOHAIBHOW JEATCIbHOCTH B 00JacTH OHWOJIOTHMH, MEIUIIMHBI, OMOTEXHOJOTHH,
BETCPUHAPHH, CEIICKOTO XO3SMCTBA, MUIIEBOM MPOMBIIIJICHHOCTH, YTAyOJsaTh MO3HABATEIBHBIA MHTEPEC, HAINPaBJICHHBIA Ha
OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH MPO(PECCHU U MPOJODKEHUE OMOJIOTHYECKOT0 00pa30oBaHusl B OPraHU3ALUSIX CPEIHETO
po¢heCCUOHAIBHOTO U BBICIIIETO 00pa30BaHMUs.

[TpenmeTHbIE pe3yapTaThl OCBOEHUS yueOHOro mpenmMera «buosiorus» B 11 kiaacce JOMKHBI OTPaKaTh:
c(hOpPMHUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHPOBAHWM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B IO3HAHMM 3aKOHOB MPHUPOJbI U pPEUICHUU
HKOJIOTMYECKUX TMPOOJIEeM YellOBEYEeCTBa, a TaKKe€ B PEUIEHHMH BONPOCOB pPAlMOHAIBHOIO MPUPOJONOIb30BAHUS, U B



(GhOpMHUPOBAaHNM IIEHHOCTHOTO OTHOIIEHHWS K TPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJIC POCCHHCKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH; YMEHHE  BIAJCTh CUCTEMOM OHMOJOTUYECKUX 3HAHUMH, KOTOpast BKJIIOYAET
OTIpeIeICHNS ¥ TIOHUMAaHUE CYIITHOCTH OCHOBOIIOJIATAIOIINX OMOJOTUYECKUX TEPMHUHOB U TIOHIATHH (BUI, SKOcHCcTeMa, Onocdepa),
Oouonoruyeckue Teopuu (3BosrorionHas teopus Y. JlapBuna, cuntetuueckas Teopus sBoironun), yueHust (A.H. CesepioBa — o
nyTSX U HampasieHusx sBodironu, B.W. BepHanackoro — o 6uocdepe), 3akonbl (reneruueckoro paBHoBecust [x. Xapau u B.
BaitnGepra, 3apogsiiieBoro cxoictsa K.M. baspa), npaBwia (Munumyma lO. JIubGuxa, sKoJIOrM4ecKod MUpaMUIbl SHEPIUH),
runoressl (runore3a «mupa PHK» V. I'unbepra); ymenue BiajgeTh OCHOBHBIMU METOJaMU HAYYHOT'O IMO3HAHMUSI, UCTIOJIb3YEMbIMU
B OMOJIOTUYECKUX UCCIIEIOBAHUAX KUBBIX OOBEKTOB U AKOCUCTEM (ONKUCaHUE, UBMEPEHUE, HaOII0/ICHNUE, AKCTIEPUMEHT),
croco0aMy BBISIBJICHUS U OLICHKH aHTPOIIOTCHHBIX U3MEHEHHI B MPUPOJE; YMEHHE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU:
BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U

o6uocdepsl, CTAOUITU3UPYIOIIETO, IBHXXYIIETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TOOpa, aJNIONATPUUYECKOT0 U CUMIIATUYECKOTO
BUJI000pA30BaHUsI, BIMSHUS JBIDKYIIUX CHUJI SBOJIONMUA HA T€HO(OH] MOMYJISIINK, TPUCTIOCOOIEHHOCTH OPTraHU3MOB K Cpejie
oOuTaHUs, 4YepeOBaHUS HANPABJICHUM HBOJIOIMH, KPYTrOBOpPOTa BEIIECTB W IMOTOKAa JYHEPTUUM B DKOCHCTEMAX; yMEHHE
YCTaHABJIMBATh B3aMMOCBSI3M MEX]y MPOIECCaMU IBOJIIOLUH, IBUKYIIIUMHU CUJIAMU aHTPOIIOTeHe3a, KOMIIOHEHTAMU Pa3IMYHbIX
HDKOCHUCTEM U TPHUCIOCOONECHUSIMU K HHUM OPraHU3MOB; YMEHUE BBISIBISATh OTIMYUTEIbHBIC TMPU3HAKU >KUBBIX CHCTEM,
MPUCIIOCOOJICHHOCTh BUJOB K Cpelie OOMTaHWs, aOMOTHYECKMX M OUOTUYECKHUX KOMIIOHEHTOB SKOCHCTEM, B3aMMOCBS3EH
OpraHu3MOB B COOOIIECTBAX, AHTPOMOTCHHBIX HW3MEHEHMM B JKOCHCTEMaxX CBOEH MECTHOCTH;, YMEHHE HCIOJIb30BaTh
COOTBETCTBYIOIINE ApTyMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U CUMBOJIMKY JIJIS IOKA3aTEIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CHUCTEMAaTHUYECKUX TPYII, B3aUMOCBSI3U OPraHU3MOB U CpElIbl OOMTAHHWS, €IMHCTBA YEJOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEHUs1 MHOT0OOpa3us BUJIOB M SKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHHS MPUPOJBI U YEIIOBEUECTBA; YMEHHUE periaTh
OMOJIOTUYECKHUE 3a/1a4M, BBISBISATH MPUYMHHO-CIICJACTBEHHBIC CBSI3U MEXKIY UCCIEAYEMBIMUA OMOJIOTMUECKHUMH TPOIeCCaMu U
SIBJICHUSIMH, JIeJIaTh BBIBOJbI U TMPOTHO3bI HA OCHOBAaHUU IOJYYEHHBIX PE3yJIbTATOB; YMEHHUE BBINOJIHATH JIAOOpaTOpHbIE U
nmpakTh4deckue padoThl, COOMIOAATH MpaBwia Mpu paboTe ¢ yuyeOHBIM U JIA0OPAaTOPHBIM O00OPYIOBAHUEM; YMEHHE BHIJIBUTATH
TUIIOTE3bI, IPOBEPATh UX IKCIEPUMEHTAILHBIMUA CPeJICTBAMU, HOPMYIHUPYS 1eIb UCCIEIOBaHUS, aHATU3UPOBATH MOJyYCHHBIE
pe3yJbTaThl U JIeJIaTh BHIBOIbI; YMEHHE YYaCTBOBATh B YU€OHO-HCCIIE0BATENHCKON paboTe MO0 OMOJIOTHH, SKOJIOTUU U MEIUIIHE,
MPOBOJIMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIECTB, W MyOJUYHO MPEACTABIATH MOTYYECHHBIC PE3YIbTAThl HA YUCHHUYECKUX



KOH(EpPEHIUAX; yMEHHUE OLIEHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKIACHUH KU3HU, UETIOBEKA U YEJIOBEUECKHUX pac, O MPUUMUHAX,
MOCJIEICTBUSIX M CIIOCO0AaX MPEIOTBPAIICHHS TJI00ATBHBIX U3MEHEHUH B Orocdepe; yMEeHHe OCYIIECTBISThH OCO3HAHHBIN BEIOOD
Oynymield mnpodeccuoHaIbHOM AESTENbHOCTH B 00JIaCTH  OWOJIOTMM, JKOJIOTHH, MPHUPOAOIOIb30BAHUSA, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEITLCKOTO XO035SHUCTBA, MUIICBON MPOMBINIIICHHOCTH, YTIyOIsSTh TO3HABATEILHBIN
WHTEPEC, HAMPABJIEHHBIM Ha OCO3HAHHBINA BEIOOP COOTBETCTBYIOMIEH TTPO(eccHu U MPOA0HKEHIE OUOIOTHIECKOTO 00pa30BaHus
B OpraHu3aIUsaX CpeHEro Mpo(ecCHOHATBHOTO U BBICIIETO 00pa30BaHUS.

KOPPEKIIMOHHAS PABOTA C OBYIHAIOIINMMUCA ITPU U3YUEHUU KYPCA «PEHIEHHUE ITPOBJIEMHBIX
N HECTAHJAPTHLBIX 3AJJAY 11O BOIIPOCAM MHOI'OOBPA3UA OPI'AHHUYECKOI'O MMHPA.

JABOPATOPHBIA TIPAKTUKYM C OBOPYJIOBAHUEM «TOUKH POCTA» IIO AHATOMMHU YEJIOBEKA JIJIS
10 -11 KJIACCOB»

KoppekimonHnas pabota npeaycMaTpUBaeT BRIMOJIHEHNE TpeOOBaHUi K pe3yibTaTam, onpeaeneHasiM @I'OC O0O0.

Koppekimonnas pabota HampaBiieHa Ha OCYIIECTBICHUE UHANBUIYaIbHO-OPUEHTUPOBAHHOM MICUXOJIOTO-TIeIarOrMueCKOi
MOMOIIM JETSAM C TPYIHOCTSIMU B OOYYEHUM U COLMANIM3AIMKA B OCBOCHHUM MPOTPaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHUs, UX
COLIMAJIBHYIO aJIaliTallMIO0 U JMYHOCTHOE CAaMOOIIPEIe/ICHHUE.

Koppexuyuonnaa paboma ooecneuusaem:

- BBISBJICHWE WHJWBHUAYAIbHBIX OO0pa30BATENbHBIX MOTPEOHOCTEH O0OYyYalOMUXCs, HAIMPaBJICHHOCTH JIMYHOCTH,
poecCHoHaNbHBIX CKIIOHHOCTEH;

- YCIEITHOE OCBOEHWE OCHOBHOW 00111€00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIIEro 0O0pa3oBaHUs, JOCTHIKEHUE
00yJaroIUMUCS C TPYAHOCTSIMU B OOYYCHHUH U COIMATU3AINN MTPEAMETHBIX, METAPEIMETHBIX U JUYHOCTHBIX PE3YJIBTATOB.
Koppexkuuonnasa paboma cooepircum:

- TMAarHOCTUYECKHE U KOPPEKIIMOHHO-PAa3BUBAIOIINE MEPOTIPUSITHS, 00€CIICUNBAOIINE yI0OBJIETBOPCHUE WHIUBH Ty JTBHBIX
00pa3oBaTeNbHbIX MOTPEOHOCTEN 00YUaIOIIMXCA U OCBOEHUE UMH IIPOrPaMMbl OCHOBHOT'O 00IIEro o0pa3oBaHus;

- yCcIIoBUs OOYYEeHHS U BOCITUTAHUS 00YUaIOIINXCs, METOIbI OOYYCHHS U BOCUTAHUS, y9€OHbIE TOCOOUS U TUTAKTUIECKUE



MaTepuaibl, TEXHUYECKUE CPEICTBA O0YUYEHHs] KOJUIEKTUBHOIO U MHIMBUYaJIbHOTO MOJIb30BAaHUS, OCOOCHHOCTH IPOBEACHUS
IPYNIOBBIX U UHAWBUYAJIBHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX 3aHITHH.
HanpagJieHus1 KOPpPEeKIMUOHHOM padoThI
Juarnoctuyeckas paboTa BKJIIOYAET:
- BBIBJIICHHE WHIUBUIAYAJIBHBIX 0Opa30BaTENIbHBIX IMOTPEOHOCTEH OOYy4YalIMUXCAd C TPYAHOCTAMH B OOY4YEeHUH H
COIMAJIM3aMU TIPHU OCBOEHUH OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO 00LIEro 00pa3oBaHus;
- OTIPEICIICHUE YPOBHS aKTYaJIbHOTO PA3BUTHS U 30HBI OJIMKAUILIEro pa3BUTHSA O0YUAIOIIETrocs C TPYAHOCTSIMU B 00y4eHUN
U COLIMAIM3allNH, BBISIBJICHHE PE3EPBHBIX BO3MOXKHOCTEN 00yUaroIerocs;
- U3yYEHUE pa3BUTHsI SMOILIMOHAIBHO-BOJIEBOM, I103HABATENbHOM, peueBOM cdep UM JMYHOCTHBIX OCOOEHHOCTEM
00yJarommxcs;
- U3y4YEHUE COIMAIBHON CUTYaIlUU Pa3BUTHUS U YCIOBUN CEMEMHOIO BOCIIUTAHUS 00YYaIOLUXCS;
- U3y4YE€HHUE aJaTUBHBIX BO3MOKHOCTEH M YPOBHS COLIMAIIM3ALIMHI O0YUYaIOIIUXCS;
- U3y4YEHUE UHIUBUYAIbHBIX 00pa30BaTENbHBIX U COLUATbHO-KOMMYHUKATUBHBIX TOTPEOHOCTEN 00YyUarOIUXCS;
MOHUTOPUHI YPOBHA M JWHAMHUKUA Pa3BUTUS OOYYAIOIIMXCS, a TAKXKE CO3/JaHHUs HEOOXOIHUMBIX YCIOBUHM, COOTBET-
CTBYIOIIMX MHJMBUYaJIbHBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM 00YUAIOIIUXCS C TPYIHOCTSIMU B O0OYYEHHUH U COLIMATN3allUY;
- MOHUTOPHHT AUHAMUKH YCIIEIIHOCTH OCBOEHMSI 00pa30BaTEeIbHBIX MPOrPaMM OCHOBHOI'O OOIIET0 00pa30BaHuUs.
Koppekuuonno-paseugarowan paboma exniouaem:
- HCIIOJIb30BAHUE CHEIHAJIbHBIX METOJUK, METOJOB M NpPHUEMOB OOyYeHHsS B COOTBETCTBMU C OOpa30BaTEIbHBIMU
NOTPEOHOCTSIMU O0YUAIOIIUXCS C TPYIHOCTSIMU B O0OYUYEHUU U COLIMATIU3ALINH;
- OpraHu3alMIO U MPOBEJECHUE UHIMBUIYAIbHBIX U TPYIIOBBIX KOPPEKIIMOHHO-PA3BUBAIOIINX 3aHATUH, HEOOXOAUMBIX JIJIS
MIPEOJI0JICHUSI HAPYIICHUM pa3BUTHS, TPYAHOCTENH 0OYUEHHS U COLIMAIIA3AINY;
- pa3Butue GopM M HABBIKOB JHMYHOCTHOTO OOIICHHS B TPYyMNeE CBEPCTHUKOB, KOMMYHUKATUBHOM KOMIIETEHIINH;
COBEPILIECHCTBOBAHUH HABBIKOB COLIMAIIM3ALMU U PACIIMPEHUH COLMAIBHOTO B3aUMOJICHCTBUS CO CBEPCTHUKAMMU;
- OpraHU3al1I0 OCHOBHBIX BUJIOB JIEATEIBHOCTH 00YUAIOUINXCs B IPOLIECCE OCBOCHUSI UMM 00pa30BaTEIbHBIX MTPOrPaMM;
- pa3BUTHE KOMIETCHLINUN, HEOOXOAUMBIX JIs POIOJKEHUS 00pa30BaHusl U MPO(HeCCHOHATIBHOTO CAMOOTIPEACTICHUS;



- COBEPIIECHCTBOBAHUE HABBIKOB IMOJY4YEHUSI M HCIONb30BaHua uHpopmanuu (Ha ocHoBe UKT), cmocoOcTByromux
MOBBIIICHUIO COLIUATTBHBIX KOMITIETSHIIMM U aJJaliTallii B PEAIbHBIX )KU3HEHHBIX YCIOBUSIX.

Koncynomamuenana paboma exniouaem:

- KOHCYJBTAaTHUBHYIO TIOMOIIbL CEMbE B BOMNPOCAX BHIOOpAa CTpATErMM BOCIHUTAHUS U MPHUEMOB KOPPEKIMOHHO-
Pa3BUBAIOLIETO O0YUYECHUS, B PEUICHNUU aKTyaJIbHBIX TPYIHOCTEH 00y4aromerocs;

- KOHCYJIbTAIIMOHHYIO TOJJIEPKKY U TOMOIIb, HAMNpaBJICHHBIE HA COJAEHCTBUE CBOOOJHOMY M OCO3HAaHHOMY BBIOOPY
oOyuaromumucsa mnpodeccuu, ¢GopMbl M MecTa OOyYeHHs] B COOTBETCTBUU C MPOodeCCHOHATIBHBIMU HHTEpPECAMH,
UHIUBUTyAJIbHBIMU CITIOCOOHOCTSIMU U TICUXO(DU3HUOIOTMYECKUMU OCOOEHHOCTSIMHU.

Hupopmayuonno-npoceemumensvcxkasn paboma exuiouaem:

-  uHPOPMAIMOHHYIO TOJACPKKY O00pa30BaTeIIbHONW JIEATEIbHOCTH OOYYaIOIIMXCA, WX pOJUTEeNeH (3aKOHHBIX

MpeJCTaBUTENEH ),

- pasznuuHble (OPMBI MPOCBETUTEIILCKON JAEATEILHOCTH (JIEKIMU, Oecelbl, MHPOPMAIMOHHBIE CTEHIbI, IEYaTHBIC
MaTepualibl, JIEKTPOHHBIE PECYPChI), HAIIPABJICHHBIE HA Pa3bICHEHUE YYaCTHUKAM 00pa30BaTEILHOTO Mpolecca - 00ydarouMes
(KaK UMEIOIIMUM, TaK U HE UMEIOLIUM TPYJHOCTH B OOYUYEHUHU U COLMATIU3AIUN ), UX POJUTEISAM (3aKOHHBIM MPEJCTABUTEIISAM) -
BOIIPOCOB, CBS3aHHBIX C 0COOEHHOCTSIMU 00pPa30BaTEIHLHOTO MPoliecca.

CBSI3b C PABOUYEN MPOI'PAMMOI BOCITUTAHUS LIKO.JIbI

Peanuzanus megarormueckuMu pabOTHUKAMHU BOCHUTATENbHOTO moTeHnuana ypokoB BUOJIOI'MU mnpenmomnaraer
cleyroniee:

- YCTAaHOBJICHHE JTOBEPHUTEIIbHBIX OTHOIICHUA MEXKIY NEearoriaecKuM pabOTHUKOM B 00YYaIOIIUMHUCS, CTTOCOOCTBYIOIIUX
MMO3UTUBHOMY BOCIIPUSATHIO OOYYaIOIIUMUCS TPEOOBAaHUN U TTPOCHO MEeIaroruyeckoro paboTHUKA, MPUBJICUCHUIO UX BHUMAHUS K
oOcyxmaemMoii Ha ypoke nHpopMaIiy, aKTUBU3aIUN TTO3HABATEIILHON JESTEIHHOCTH;

- moOyXieHrne 00yJarouuxcs co0I0/1aTh Ha YPOKe OOIIECTIPUHSITBIE HOPMBI IOBEICHUS, MTPaBHIIa OOLIEHUS CO CTapIIUMHU
(memarornuecKuMM pabOTHUKAMU) U CBEPCTHUKAMHU (00YJaIONTUMUCS ), TPUHITUIIBI Y9€OHON UCIUIUIMHBI M CAMOOPTaHU3AIUY;



- MPUBJICYEHUE BHUMAHUS OOYYAIOIIMXCS K IIEHHOCTHOMY ACHEKTY M3Yy4aeMbIX Ha YpOKaXx SIBJICHUI, OpraHu3anus MX
paboThl ¢ MOdy4aeMOW Ha YpPOKE COLMAIbHO 3HAUYMMOW HH(pOpMAIMEell — WHUIMHPOBAHUE €€ OOCYKIEHUS, BbICKa3bIBAaHUS
00y4arolMMUCS CBOETO MHEHUS 10 €€ TIOBOJLY, BEIPA0OTKH CBOETO K HEM OTHOILLICHUS;

- ICTIOJIb30BaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEH COJEPKAaHUS yUeOHOT0 IpeMETa Uepe3 IEMOHCTPALIMIO 00Y4arOIUMCS
IPUMEPOB OTBETCTBEHHOI'O, IPAKJAHCKOTO IMOBEACHUS, IMPOSBICHUS YEJIIOBEKOIIOOUS M T0OpPOCEpAEUHOCTH, uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUISl UTE€HUS, 3a/1a4 JJIs PEIICHHMs], MPOOJIEMHBIX CUTyallui JUIsl OOCYKJIEHUS B KJIacCe;

- IPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (POPM pabOThl ¢ OOYUYAIOIIMMHUCS: MHTEIUIEKTYaIbHbBIX UTP, CTUMYJIHUPYIOIINX
MO03HABATEJIbHYI0 MOTHBALUIO 00YYarOMIMXCs; TUAAKTHUYECKOIO TeaTpa, I MOJyYeHHbIE Ha YPOKE 3HaHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX IIOCTAHOBKAX; JHUCKYCCUHM, KOTOpbIE JAalOT OO0Yy4aroUuIMMCsl BO3MOYKHOCTb MPHOOPECTH OMBIT BEIACHUS
KOHCTPYKTHUBHOT'O JIMAJIOra; TPYNHOBOM pabOThl WA pabOThI B MMapax, KOTOPbIE y4aT KOMaHIHOW paboTe U B3aMMOJIEHCTBHIO C
IPYTUMU JI€TbMU;

- BKJIIOUEHUE B YPOK WUIPOBBIX MPOIENYp, KOTOPbIE MOMOTAIOT MOJAEpKAaTh MOTUBALMIO OOYYAIOIIUXCS K MOJIyYEHUIO
3HAaHUMU, HAJAXXUBAHUIO TMO3UTUBHBIX MEXIMYHOCTHBIX OTHOUIEHHM B KJacce, MOMOTal0T YCTAHOBJICHHUIO OOpOKenaTeIbHON
aTMoc(epbl BO BpeEMS YpOKa;

- opraHu3anus me@cTsa MOTUBUPOBAHHBIX U 3PYAUPOBAHHBIX O0YUYaIOIIMXCA Ha/l UX HEYCIEBAIOUMMU OJHOKIACCHUKAMH,
JAIOLIEr0 UM COLMAIIBHO 3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aUMHOM TOMOIIY;

- WHUIMUPOBAHME U TMOJJEPKKA HCCIEAOBATEIBCKON NEATEIbHOCTH OOYYaIOIIMXCS B paMKax peaju3alud HMH
WHAUBUAYAIbHBIX U TPYNIIOBBIX MCCIEI0BATEIbCKUX MPOEKTOB, YTO JACT OOYyYarOIIKUMCA BO3MOXKHOCTb MPUOOPECTH HAaBBIKU
CaMOCTOSTENIbHOTO PEIICHUs] TEOPETUUECKON MpoOIeMbl, FTeHepUPOBaHUS U O(POPMIIEHUSI COOCTBEHHBIX HJIEH, YBAXKUTEIHHOTO
OTHOILICHHUS K YYXXUM HAeIM, OOPMIICHHBIM B paboTax IpYrux HcCcleqoBaTesieil, HaBbIK MyOJMYHOTO BBICTYIUICHUS NEpe]
ayJIMTOpPHEN, apr'yMEHTUPOBAHUS U OTCTAUBAHUS CBOEH TOUKH 3PEHHUS.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE YYEBHOI'O IPEAMETA «BHOJIOTI' USI»
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HaunmeHnoBanne 0OBHEKTOB U CpCACTB MATCPUAIIBHO-TCXHUYICCKOT'O obOecreueHus

1. IlepeyeHb V4EOHO-METOAMYECKOT0 00eCTIeYeHU S

1.1. buonorus, 10 knacc. bazossiit ypoBens/B.B. [laceunuk. - M.: [Ipocsemenne,2019r.

1.2 buonorus, 10 knacc. Yrmyonennsiit ypoBens/B.B. Ilaceunuk. - M.: I[Ipocsemienue,2019r.

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

1.4. buonorus, 11 knacc. Yrimyonennsiit yposens/B.B. [laceunuk. - M.: I[Ipocsemienue,2019r.

1.5. [konbHbIA Ouosornueckuii sxkcnepuMent. [Ipaktukym. B.H. FOnenkos., Buredck YO «BI'Y um. I1.M.
Marmeposa» 2010r

1.6. buonorus. buonornueckue cucrembl U mpouecchl. 10 kmacc: mocobue s CaMOCTOSITENbHOM pPadOThI
obOyuarommuxcs (yriry6aeHHbiit ypoeHs) / A.B. Tepemos, P.A. IletpocoBa. — M.: MHeMo3uHa.

1.7. buonorusa. 10 — 11 xmnaccel. bazoBwiii ypoBenb. Iloypounsie pa3paborku.: yueOH. IlocobOue s
obmeoOpaszoBar. Oprammzamuii / B.B. Ilacewnuk, I'.I'. IllBemo., T.M. Edumona. — 2-¢ usm., Mocksa:
[Ipocsemenue, 2023r.

1.8. Meroauueckoe nocobue  «Peanmmzanms — 00pa3oBaTeNbHBIX  OPOrPAMM  €CTECTBEHHOHAYYHOM U

TEXHOJIOTUYECKOW HAMpPAaBJICHHOCTH MO OMOJIOTMH C MCIOJIh30BaHHEM O0OpyJIoBaHUs IeHTpa «Touka poctay.
B.B.bycnakos, A.B.IIsiHeeB

2. IlndpoBbie 00pa3oBaTeIbHbIE PECYPChI

2.1. | http://fcior.edu.ru/ - penepanbHbIi MOPTA IIKOJILHBIX MH(PPOBBIX 00PAa30BaATEILHBIX PECYPCOB

2.2. | http://www.school-collection.edu.ru/ - nudpossie 00pa3oBaTEIbHBIC PECYPCHI IS 001Ie00pa30BaTEIILHOM IKOJIBI
2.3. | https://moodledata.soiro.ru/eno/met_rec.pdf. JIabopaTopHBIif MPAKTUKYM IO OHOJIOTHH.

2.4. | https://urok.1sept.ru/articles/611487 metoauueckue pa3pabOTKH C UCIIOIb30BaHUEM LIU(PPOBOIi 1aOOpATOPHH.



http://fcior.edu.ru/
http://www.school-collection.edu.ru/
https://moodledata.soiro.ru/eno/met_rec.pdf
https://urok.1sept.ru/articles/611487

2.5. | http://window.edu.ru/resource/880/29880/files/ssu016.pdf I1IkombHBIH MPAKTUKYM IO OMOJIOTHH.

2.6. | http://edu.seu.ru/metodiques/samkova.htm — uHTepHET-caliT «O0IIECTBEHHBIC PeCypChl 00Pa30BaHU

2.7. bu6moreka [IOK

2.8. | Enunas xoymekius g poBbIX o0pa3oBaTelbHBIX pecypcoB: http: //school-collection.edu.ru/

2.9. denepanbHbI IEHTP HHPOPMAIMOHHO — 00pa3zoBaTelbHbIX pecypcoB (PLIMOP): http: // fcior.edu.ru/
2.10. [TpeszenTaruu (LIOP)
3. Texuuyeckue cpeacrsa 00y4eHHUs

3.1 KowmmproTep — pabodee MecTo yuanuTemns 1
3.2 [IpoexTop 1
3.3 Moy 1
3.4 YcrpolicTBa BbIBOIA 3BYKOBOM HH(POpMAIUHU (KOJIOHKH) 1
3.5. [Tpesenramuu (LIOP) 1
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