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MHNOACHUTEJIBHASA 3AIINCKA

[Tporpamma no yue6HOMY npeamety "buosnorus" (nanee - Onosorusi) Ha ypoBHE cpeiHero oouiero ooOpazoBanus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @enepaunn», @PI'OC COO, KoHuenuuu npenojaBaHus
ydeOHoro npeamera «bruonorus» 1 0CHOBHBIX NOJIOKEHUH (heiepabHON pabouell mporpaMMbl BOCIIUTAHHUS.

VYuebnslit npeamer «buonorus» yrny6nénnoro ypoBHs usyuenus (10—11 kiaccsl) siBIsieTCsl OTHUM U3 KOMIIOHEHTOB IIPEIMETHON 00J1aCTH
«EctectBenHno-Hayunbie npeameThl». CormacHo nonoxeHusm ®I'OC COO npoduiabHble yueOHbIE TPEAMETHI, H3y4aeMble Ha yriayOJIEHHOM
YpOBHE, SABISIIOTCA crocoboMm muddepeHnuanuu oOydeHUss Ha YpOBHE CpeaHero ooOiero oOpa3oBaHUS U MPHU3BaHBI 00ECIICYUTH
IPEEMCTBEHHOCTh MEX/y OCHOBHBIM OOIIMM, CPEIHUM OOILIMM, CPEIHUM NpOQPecCHOHAIBHBIM U BhICIIUM oOpa3oBaHueM. B To ke Bpems
KaX/IbIil U3 3TUX Y4eOHBIX MPEIMETOB JIOJKEH ObITh OPUEHTHPOBAH HAa NMPUOPUTETHOE pELIeHHE 00pa30oBaTEIbHbBIX, BOCIHHUTATENbHBIX U
pa3BHUBAIOLIUX 33/1a4, CB3aHHBIX C TpOodopHeHTaLEN 00YUYaIOUXCS U CTUMYJIMPOBAHUEM HHTEpECA K KOHKPETHOM 00J1aCTH HAy4YHOT'O 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMHOMN, IKOJIOTHUEH, TICUXO0JIOTHEH, CIOPTOM UJIM BOCHHBIM JICJIOM.

[Iporpamma no yuebHomy npeamerty "buonorua" na€r npeacraBieHue o LENU U 3ajjadyax M3ydeHus: yueOHoro npeamera «buonorus» Ha
yrayOa€HHOM ypOBHE, OIpenenseT 00s3areabHoe (MHBapUAHTHOE) MPEAMETHOE COJIEpKaHUE, €ro CTPYKTYPUPOBAHUE TI0 pa3zesiaM U TeMaM,
pacopeneneHre 1o KjaccaM, pPEKOMEHAYET IMOCIeI0BaTeIbHOCTh M3y4eHUsi Y4YeOHOro marepuana ¢ y4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKH Yy4eOHOI0 MpoIecca, BO3pacTHRIX 0coOeHHOCTel o0yuatomuxcs. B mporpamme mo Ouosoruu peann3oBaH
OPUHIUI TPEEeMCTBEHHOCTH C HM3y4YeHHEeM OHOJIOTMM Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHus, Ojarogapss 4emy HpOoCMaTpUBaETCS
HAIpPaBJIEHHOCTh Ha TOCIEAYIOllee pa3BUTHE OMOJOTMYECKUX 3HAHUI, OPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, HKOJIOTMUECKOI0 MBIIUICHHS, MPEACTaBIeHUNH O 370poBOM oOpa3e >KM3HU, Ha BOCHUTAaHUE OEpEeKHOIO OTHOILEHHUS K
OKpYy’Karoleil mpupoaHoi cpeze. B nporpaMmMe mo OMOJIOTHM Takke MOKa3aHbl BOZMOKHOCTH yueOHOro npeameTa «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO K miIaHUpPyeMbIM JIMYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3ysibTaTaM 00y4deHHs U B (OPMHUPOBAHHUU
OCHOBHBIX BUJIOB y4€OHO-T03HABATEIBLHON JEATEIHHOCTH 00YUaIOIIUXCS TI0 OCBOCHUIO COJIEPKaHUsl OMOJIOTHYECKOT0 00pa3oBaHus Ha YPOBHE
cpenHero obmero oopa3oBaHusI.

VYuebubiii npenmer «buonorus» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHMs 3aBepIIaeT OHMOIOrMYEcKoe OOpa3oBaHHME B IIKOJE U
OpUEHTUPOBAH HA pacUIMpEHUE U YTIIyOJieHue 3HaHWM OOy4yaroluXxcsl O KMBOW MPUPOJE, OCHOBAX MOJEKYISIPHOM M KJIETOUYHON OHOJIOTHUH,
AMOPHUOJIOTHH U OMOJIOTUN PA3BUTHUS, TEHETUKH, CENIEKIIUU, OMOTEXHOJIOTUH, 3BOJTIOLMOHHOTO YYSHHS U SKOJIOTHH.

Wzydenune ydyeOHoro mpenmera «buonorus» Ha yriiyOJeHHOM YpOBHE OPHEHTHPOBAHO HA MOJTOTOBKY OOYYAIOMIMXCS K MOCIEAYIOIEMY
MOJIYYECHHIO OMOJIOTUYECKOro o0pa3oBaHusl B By3axX U OpraHU3alUsAX CpeAHero npodeccuoHaibHOro oopazoBaHusi. OCHOBY €ro cojep KaHus
COCTaBJISIET cUCTeMa OMOJIOTMYECKUX 3HAHUH, MOITYYEHHBIX IIPU U3YYEHUH OOYYarOLIMMUCS COOTBETCTBYIOIIMX CHCTEMATHUYECKUX pPa3JielioB
Ouosiornu Ha ypoBHE OCHOBHOTO 0o0miero odpasoBanus, B 10—11 kimaccax 3Tu 3HaHUS MOMYYAlOT pa3BUTHE. Tak, pacHIMPEHBI U YrIIyOJIEHBI
OMOIIOTHYECKHE 3HAHUS O PACTEHUSX, )KUBOTHBIX, TPHOax, OaKTepHUsIX, OPraHu3Me YeIOBeKa, O0INX 3aKOHOMEPHOCTSIX )KU3HH, TOTIOTHATEIHHO
BKJIIOYEHbI OMOJIOTMUYECKHE CBEACHUS IPHUKIAJHOTO M IOMCKOBOIO XapakTepa, KOTOPbIE MOXHO HCIOJb30BaTh KaK OPHEHTUPBI s



nocieayoiero Bpidopa npodeccun. Bo3moskHa Takke UHTErpanys OMOJIOrHYeCKUX 3HAaHUIM C COOTBETCTBYIONIMMU 3HAHUSAMH, MOJTYYSCHHBIMU
oOy4JarmuMHcs NMPU U3y4eHUU HU3UKU, XUMHH, Teorpa@uu 1 MaTeMaTHUKH.

CrpykTypa nporpammsel o yueoHomy npeamety "buonorus" oTpaxaeT CUCTEMHO-YPOBHEBBIN U 3BOJIIOIMOHHBIN MOJIXO0bI K U3yUYECHUIO
ounonorun. CoriiacHO UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE 1JIs >KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIUH, YBOJIIOIUN
OpraHNYecKoro Mupa Ha 3emJie, COXpaHeHHUs: OMOJIOTUYECKOTO pa3HOO0Opa3us miaHeTsl. Tak, B 10 kilacce U3y4aroTcsi OCHOBBI MOJIEKYJISIPHOU U
KJIETOYHOM OWOJIOTHUH, AMOPHOJOTMH W OWOJOTUM pa3BUTHSA, TE€HETUKH M CEJICKIUHU, OWOTEXHOJOTMH WM CHHTETHYECKON OHOJIOTHH,
AKTyaJIM3UPYIOTCA 3HAHMS 00yYaromuxcs o 00TaHUKe, 300JI0TUH, aHATOMUH, (PU3HOJI0THH YenoBeka. B 11 kiacce n3ydaroTcst 3BOJIIOLUOHHOE
y4eHHe, OCHOBHI KOJIOTUU U yueHue o buocdepe.

Y4eOHnsbIit mpenMer «buonorusy npu3BaH 00eCIeYnTh OCBOCHNE 00YUYAIOITUMUCS OMOJTOTUYECKUX TEOPHI U 3aKOHOB, UJEH, MPUHIIUIIOB U
MIpaBuUJI, JIEKAITUX B OCHOBE COBPEMEHHOM €CTeCTBEHHO-HAYUYHON KapTHUHBI MUPA, 3HAHUI O CTPOECHUH, MHOTO00Opa3uu U 0COOCHHOCTSIX KIIETKH,
OopraHu3Ma, MOMYJSIKUU, OMOIIEHO3a, YKOCHUCTEMBI, O BBIJIAIONIUXCS HAYUYHBIX JTOCTHKEHHUAX, COBPEMEHHBIX HCCIEIOBAaHUAX B OHOJIOTHH,
MPUKJIAIHBIX aCTIEKTaX OMOJIOTrHYeCcKUX 3HaHuM. [t pa3BUTHS U OJIEpKaHUs HHTepeca 00yJaronuxcs K OMOJIOTHH Hapsily CO 3HAUYUTEIbHBIM
00BbEMOM TEOPETHYECKOI0 MaTepuajia B COACPKAHUHU MPOrPaMMBbI MO OHMOJIOTHU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPHEH CTAHOBIICHUS U
pa3BUTHS TOW WM MHOW 00JIacTU OMOJOTHM, BKJIAJIOM OTEUECTBEHHBIX M 3apyO€KHBIX YUEHBIX B PEIICHUE BAXKHEHUITUX OMOJIOTHYECKUX U
9KOJIOTHYECKHUX MPOOIIEM.

Hens uzydyenust yue6HOro mpenmera «buonorus» Ha yriyOnI€HHOM ypOBHE — OBIafieHHE OOYYalOIIMMHCS 3HAHUSAMH O CTPYKTYpPHO-
(GYHKIMOHAIBHON OpraHU3aliy )KUBBIX CUCTEM PAa3HOTO paHTa U MpruoOpeTeHrne yMEeHUH UCTIOb30BaTh 3TH 3HAHUS B JOPMUPOBAHUM HHTEpECca
K onpeenéHHON 001acTi MpodecCHOHaTIbHON JesTENbHOCTH, CBA3aHHON C OMOJIOTHEH, MM K BBIOOPY YUEOHOT0 3aBeICHUS ISl TPOJIOJKEHUS
OMOIOTMYeCcKOro 00pa30BaHMUS.

JlocTmkeHue e u3y4eHus: yaueOHoro npeamMera «buosaorusy Ha yriyOJI€HHOM YpoBHE 00€CTICUNBAECTCS PEIICHUEM CISAYIOIINX 3a/1a4:

OCBOCHHUE O0YYAOIIUMHUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMUECKUX TEOPHUSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX,
3aKOHOMEPHOCTAX M NpaBUJaX, COCTABISIIOIIMX COBPEMEHHYIO E€CTECTBEHHO-HAYYHYIO KapTUHY MHpa; O CTPOCHUH, MHOroo0Opa3uu Hu
OCOOCHHOCTSIX OMOJIOTUYECKUX CHUCTEM (KJIETKa, OpraHU3M, IMOMYJISIHs, BUI, OuoreoreHo3, Oumocdepa); 0 BBLIAMOMIMXCSA OTKPBITUSX U
COBPEMEHHBIX HCCJICIOBAHMIX B OMOJIOTHY;

O03HAKOMJICHHE OOYYaloIUXCsAd C METOJAaMHU TO3HAHUS >KUBOM TPHUPOIBI: HCCIEAOBATEIBCKUMH METOJAAaMHU OHOJIOTHYECKUX HAYK
(MOJIEKYJIIPHOW M KJIETOYHON OHMOJIOTHU, SMOPHOJIOTUN U OMOJOTUU PAa3BUTHSA, TCHETHKU M CEJIEKIIMH, OMOTEXHOJOTUMA W CUHTETHYECKOU
OMOJIOTUH, TTAJICOHTOJIOTHUHU, SKOJIOTHH ); METOJJaMU CAaMOCTOSITEIBHOTO MTPOBEACHUS OMOJIOTUYECKUX UCCIIEI0BaHUH B 1a00OpaTOPUH U B IPUPOJIS
(HabmrofieHre, U3MEPEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBJIaJICHUE OOYYAIONTUMUCS YMEHHUSMHU: CAMOCTOSITENIbHO HAXOJWTh, AHAJIM3MPOBATh U HMCIOJIL30BaTh OMOJIOTHYECKYI0 WH(GOPMAIHIO;
MOJIb30BAThCSl OMOJIOTUYECKOW TEPMUHOJIOTHEH W CHMBOJMKOW; YCTaHABIMBATH CBS3b MEXKIY pa3BUTHEM OWOJIOTMH H COIMAILHO-
HSKOHOMHUYECKUMH M SKOJIOTHYECKUMHU IMpoOJeMaMu 4YelIOBEUECTBA; OLIEHWBATH TMOCIEACTBUS CBOEH JEATEIbHOCTH IO OTHOIIEHUIO K



OKpYXarolieil MpUpOAHON cpefie, COOCTBEHHOMY 3J0POBBIO M 3J0POBBIO OKPYKAIOMIMX Jt0JIel; OOOCHOBBIBATH U COONIOAATH MEPHI
npoUIakTUK WHQEKIMOHHBIX 3a00JIeBaHMM, TpaBWJia TOBEIEHUA B TMpupojge u olecrneueHuss OE30MaCHOCTH COOCTBEHHOMU
KU3BHENEATEIIPHOCTH B UYPE3BBIYAMHBIX CHUTYAIUSX MPUPOAHOTO W TEXHOTEHHOTO XapakTepa;, XapaKTepU30BaTh COBPEMCHHBIC HAy4YHBIC
OTKpPBITHSI B 00JIACTU OMOJIOTHH;

pa3BUTHE Yy 00Yy4aIONIUXCSl MHTEIUIEKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEN B MPOIECCE 3HAKOMCTBA C BBIJAIOLIUMUCS OTKPBITUAMU U
COBPEMEHHBIMHU HCCIIEAOBAHUSMHU B OMOJOTHH, PEIIaEMBIMU €0 MPOOIeMaMHt, METOAOIOTHEH OMOJIOTHIECKOTO MCCIIEOBAaHNUS, IPOBEACHUS
IKCTIEPUMEHTAIFHBIX HCCIICIOBAHHM, PEIICHIS OMOIOTHIECKHX 3a/1a4, MOACTHUPOBAHMS OMOJIOTHIECKUX 0OBEKTOB U TIPOIIECCOB;

BOCIIUTAHHE y OOYYAOIIUXCS I[IEHHOCTHOT'O OTHOIICHHMS K JKUBOW MPUPOJE B IIEJIOM U K OTACIBHBIM €€ OObEeKTaM U SIBICHUSM;
dbopMUpOBaHHE PKOJIOTUYECKOM, TeHETUYECKON TPaMOTHOCTH, OOIIEH KyIbTyphbl MOBEJIEHUS B MPUPO/JIE; WHTErPALMU €CTECTBEHHO-HAYYHBIX
3HAHUI;

nproOpeTeHrne 00yJalonMMHICS KOMIETEHTHOCTH B PAllMOHAIEHOM MPHPOIOTONH30BAaHUH (COOIOIEHUE TTPABUII MTOBEICHUSI B TIPUPO/IE,
OXpaHbl BHJIOB, JKOCUCTEM, OHOC(hEphl), COXpaHEHHUH COOCTBEHHOTO 3JI0POBbS M 3J0POBBS OKPYKAIOIIUX JIOACH (COONMIoAeHUus Mep
npodMIaKTUKH 3a001eBaHnuid, obecreueHrne 0€30MacHOCTH JKU3HECSITEIFHOCTH B UPE3BBIUANHBIX CHUTYAIHSIX MPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MCIOJIb30BaHUs OMOJIOTHYSCKUX 3HAHUN U YMEHUH B MTOBCETHEBHOM JKU3HU;

CO37IaHKE YCIIOBUH JIi OCO3HAHHOTO BBIOOpa OOYYAIOIMIMMHCS WHIUBUIYaTbHOW 00pa30BaTEIbHOM TPAEKTOPHUH, CHOCOOCTBYIOIIEH
noclieaymeMy npohecCHOHATBHOMY CaMOOTIPEIEIICHHIIO, B COOTBETCTBUU C HHIUBHIYAIbHBIMUA HHTEPECAMU U TOTPEOHOCTSAMH PETHOHA.

OO61ee yncno YacoB, OTBEJICHHBIX HAa M3yUeHHE OMOJIOTHH Ha YIITyOJI€HHOM YPOBHE CpeHero oliero oopa3oBanus, coctapiseT 204 yaca:
B 10 xmacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HeZleo).

OT6op opraHM3aIMOHHBIX (HOPM, METOJIOB U CPEJICTB OOyUEHHs] OMOJOTHH OCYIIECTBIACTCS ¢ YYETOM CIEIH(PUKH €ro COACPKaHHUSI U
HANPaBJICHHOCTH Ha MPOJI0JDKEHHE OMOJIOTHYECKOTO 00pa30BaHus B OPTaHU3aLUAX CPEIHEr0 MPOPECCHOHAIBHOTO U BBICIIIETO 00pa30BaHusl.

O06s3aTenbHBIM YCIOBHEM IPU 00yUEeHUN OMOJIOTMH Ha YTITyOJIEHHOM YPOBHE SIBJISIETCS TPOBE/ICHUE Ta00PaTOPHBIX U MPAKTUYECKUX paboT.
Takxe yuactue 00y4aromuXcsl B BBIMOJTHEHUH MPOEKTHBIX U Y4eOHO-UCCIIEIOBATEIBCKUX padOT, TEMAaTHKA KOTOPBIX OMPECNIICTCS YIUTelIeM
HAa OCHOBE UMEIOIIUXCS MATEPUATHHO-TEXHUUECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopeprxaHue IporpaMMBbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOJUT B MMPOBEPKY rocyAapcTBeHHOM uTorooi arrectanuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemenHasi Ouoyiorusi — KOMIUIEKCHas Hayka. Kpartkas uctopus pa3BuTusi Ouosioruu. buojornueckue HayKu U HU3ydaeMble UMHU
npo6yiembl. DyHaaMEHTAIbHBIE, TPUKIIATHBIC U TTOMCKOBBIC HAYUHBIE UCCIIEOBAHMS B OUOIOTHH.

3HaueHue OMoJOruu B (OPMHUPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAay4yHOH KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ OMOJIOTHEH.
3HaueHre OMOJIOTUM B MPAKTUYECKON JEATETLHOCTH YEJIOBEKA: MEIUIIMHE, CETbCKOM XO3SICTBE, TPOMBIIIJIEHHOCTH, OXpaHe IPUPOJIBL.

JdemMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapeun, Y. I'apseii, ['. Mennens, B. . Bepnaackutii, U. I1. [1asnos, U.
N. Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuit, [Ixx. Yorcon, @. Kpuxk, /1. K. benses.

Ta6muip! U cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMmmy, «CructemMa OMOJTOTHUECKUX HAYK.

Tema 2. /KuBble cUCTEMbI M UX U3yYeHHUE

JKuBbie cucTembl Kak mpeaMer usydeHus Ouosornu. CBOWCTBA JKMBBIX CHCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, MUCKPETHOCTh M
LEIIOCTHOCTh, CJIOKHOCTh M YHOPSJAOYECHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAaMOOPTaHHU3aIMsS, CAMOBOCIIPOU3BEIICHHUE, Pa3APAKUMOCTb,
M3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3allH )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOUHBIN, TKAHEBBIN, OPTaHU3MEHHBIN, MTOMYJISIHUOHHO-BUI0BOW, SKOCUCTEMHBIN
(buoreonieHoTnueckuit), 6uochepnsiii. [Iporeccrl, mpoucxoadiiue B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKU KUBOro. JKu3Hb Kak (popma
cyuiecTBoBaHus Matepur. Hayku, n3ydaroiiye >KuBble CUCTEMBI Ha PAa3HbIX YPOBHSIX OpraHU3aLIH.

N3ydenne kuBBIX cucteM. Meroapl Ouonorudeckor Haykw. HabOmroneHue, u3MepeHHe, SKCIEPUMEHT, CUCTeMaTH3allus, MeTaaHaJu3.
[TonsTe 0 3aBUCMMOM M He3aBUCHUMOU nepemeHHou. [lmanupoBanue skcriepuMenTa. [loctanoBka u mposepka rumnore3. HyneBas runoresa.
[Tonsitue BBIOOPKHU U €€ JocTOBepHOCTh. Pazopoc B Ouonornueckux naHHbIX. OIEHKA TOCTOBEPHOCTH TMOJYYCHHBIX Pe3yabTaToB. [IpuunHb
VCKaXXEHHS PE3YJIbTATOB IKCIEPUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanun

Tabmuipl u cxembl: « OCHOBHBIC MPU3HAKU XKU3HWY», «buonorndyeckue cuctemun», «CBOMCTBA KUBOW MaTepun», « YPOBHH OpraHU3AINU
YKUBOW MpUPOIb», «CTpOEHHUE KUBOTHOW KIIETKM», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOr0 OpraHu3Ma», «buoreoneHosy,
«buocpepa», «Metoasl n3yueHHs )KUBOIM IPUPOABI.

O6opynoBanue: 1a0opatopHoe 000pyAOBAHUE IS MPOBEACHUS HAOTIOIEHUHN, U3MEPEHUIA, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «icnonb30BaHue pa3IMYHBIX METOJIOB IIPU U3YUYEHUHU KUBBIX CUCTEM.

Tema 3. buoJiorust KieTku



Knerka — ctpykTypHO-GyHKIIMOHANIbHAS eIuHULIA KUBOTO. MicTopust oTkpbITus kieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust
(T. llIBanu, M. neiineH, P. BupxoB). OCHOBHBIE TOJIOKEHUSI COBPEMEHHON KJIETOYHOUM TEOPHUHU.

MeTonbl MOJEKYJISApHOM M KIETOYHOM OWOJIOrMH: MHKPOCKOMUsS, Xpomarorpadus, 3mekTpodope3, METOJ MEUYEHBIX aTOMOB,
muddepeHMaNbHOE IEHTPUGYTUPOBAHUE, KYJIHTUBUPOBAHUE KIIETOK. M3yyeHue QuKCUpoBanHviX Kiemok. DIEKTPOHHAS MHUKPOCKOIHS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusxcusznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. IllIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabnuupel u cxembl: «CBETOBOM MUKPOCKOID, « DIEKTPOHHBIA MUKPOCKOI», «VIcTOpus pa3BUTHS METOI0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl paCTUTENbHBIX, )KUBOTHBIX M OaKTepUaTbHBIX KJIETOK.

IlpakTuyeckasi pabora «l3ydeHne METONOB KIETOYHOM Ouosioruu (xpomatorpadus, snekrpodopes, auddepeHimaibHoe
nentpudyruposanue, [1L[P)».

Tema 4. XumMudeckasi OpraHnu3anusi KJIeTKu

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMUKpPO3JIEMEHThl. Bola u €€ ponb Kak pacTBOPUTENs, peareHTa, y4yacTue B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYISIIINKI. MuHEpanbHbIe BEIECTBA KIETKH, UX OMOJIOTHYecKasi poiib. POk KAaTHOHOB M aHHOHOB B KIIETKE.

Opranuyeckue BelllecTBa KIeTKU. buonorudeckue nonumepsl. benku. AMUHOKUCTOTHBIN cocTaB 6eKOB. CTPYKTYpbI OE€IKOBOM MOJIEKYIIBI.
[lepBuunas cTpykTypa Oenka, mentuaHas cBs3b. BTopuuHas, TpeTudHasi, 4yeTBepTHUHas CTPYKTypbl. JleHartypamus. CBolicTBa O€IKOB.
Knaccudukanus 6enkoB. buonoruueckue QyHkiuu 0einKkoB. [lpuonul.

VYraeBonsl. MoHOCaxapuibl, JUCaxapubl, OJMrocaxapuisl U nosuucaxapuabl. OOmMiA mIaH cTpoeHUs U PU3NKO-XMMHUYECKHE CBOWCTBA
yII1eBo10B. buonornueckue GyHKIMH YTI€BOIOB.

Jlumupel.  T'mapodunsHo-ruApodoOHBIe cBoiicTBa. Krnaccudukanus nunumoB. Tpurinunepunbl, (Gocoaumnuabl, BOCKH, CTEPOUJBI.
buonornueckne Qynkiuu naunugoB. OOmMe CBOHCTBA OHOJIOTMYECKUX MeMOpaH — TEKy4ecTh, CIHOCOOHOCTh K CaMO3aMBIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JIHK m PHK. Crtpoenne HykiienHoBbIx kucinoT. Hykmeorunel. IlpuHnmn kommiemeHtapHoctu. IIpaBuio
Yapradda. Crpykrypa JHK — nBoitnas cnupans. Mectonaxoxaenue u 6nonornyeckue Gpynkuuu JHK. Buast PHK. ®ynkuuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsi3u B Mosiekyine AT®. buonorndeckue pynkinu AT®. BoccranoBiIeHHBIE TEPEHOCUHKH,
ux (QyHKIMU B KIeTke. /[pyeue uyxneosuompugpocpamor (HT®). CexenupoBanue HHK. Memoow ecemomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHast Ouonorusi: OMOXUMHYEeCKHEe W OMO(PHU3NYECKHE HCCIEAOBAaHUS COCTaBa W MPOCTPAHCTBEHHOM CTPYKTYpPhl OHOMOJIEKYIL.
Mooenuposanue cmpykmypwvl u QynKyuti 6UOMoReKyn U ux Komniekcos. Komnvromepnulii Ou3aiin u opeaHudeckull CUHme3 OUOMONEKYI U UX
HEenpupoOHbIX AHATIO208.

JdeMoHcTpanuun

[Moptperst: JI. Tlonunr, . Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ®@. Caurep, C. [Ipy3unep.



Juarpammel: «PacrpeneneHue XMMUYECKHX 3JIEMEHTOB B HEKHMBOM IIPUPOIe», «PaclpeneneHue XMMHUYECKUX JJIEMEHTOB B JKMBOU
IPUPOJIEN.

Tabnmuuer u cxembl: «lleprogudeckass Tabivila XUMUYECKHUX 3JIEMEHTOBY», «CTpoeHHe MOJEKylbl BOJIbD», «BemiectBa B cocTaBe
opranu3MoB», «CTpoeHue MOJIeKyJbl Oenka», «CTpyKTyphl O€IKOBON MOJEKYIbl», «CTpoeHHe MOJEKYN yrieBoaoB», «CTpoeHue MOJEKYI
aunuaoBy», «HyknenHossle kKucnoTe», «CtpoeHne Monekyisl ATD».

O6opynoBanue: XuMHUecKasi mocya u 000pyJI0oBaHHeE.

JlaGopaTopHas padota «O6HapyxeHHe OEJIKOB C TOMOIIbIO KAYECTBEHHBIX PEAKIIUII.

JlaGoparopHas padora «lccinenoBanne HyKJIEUHOBBIX KUCIOT, BBIAEICHHBIX U3 KJIETOK PA3JIUYHbIX OPraHU3MOBY.

Tema 5. CTpoeHue u pyHKIIMU KICTKH

Tunsl KIETOK: dyKapuoTHIecKas U nmpokapruoruyeckas. CTpyKTypHO-(yHKIIMOHATbHBIE 00pa30BaHUs KICTKH.

Crtpoenue npokaproTudeckoit kinetku. Kietounas crenka 6akrepuil u apxeil. OCOOEHHOCTH CTPOCHUS TreTepoTpodHON U aBTOTPOHOM
IPOKAPUOTHYECKHUX KIETOK. MecTO U poJib MPOKAapHOT B OMOLIEHO3aX.

Crtpoenne u (HyHKIMOHUPOBAHHE dYKapuoTHUeckor kieTku. [Imazmarnyeckas memOpana (roiazmanemma). CTpyKTypa mia3MaTHdecKoi
MeMOpaHbl. TpaHCTIOPT BEIMIECTB Uepe3 MmIa3MaTHIecKyro MeMOpaHny: maccuBHbIN (aud dy3us, oonerdyéanas nuddy3us), ak THBHBIHN (TIEpBUYHBIN
U BTOPUYHBIM akTUBHBIA TpaHcnopT). Ilomynponumaemocts MemOpanbl. PaGoTa HaTpuii-kanueBoro Hacoca. OHAOLUUTO3: MHUHOIUTO3,
darouuTo3. Jk3ouuTo3. Knerounas crenka. CTpykTypa U QyHKIIMHU KJIETOYHOW CTEHKHU pacTeHHi, rpuboB.

Huromnasma. Ilurozoms. Iurockener. JIBwkenue unutoriasmbl. OpraHounasl KieTkd. OpHomMeMOpaHHbIE OpPraHOWJABI KIIETKH:
sHpomiazMaruyeckas cetb (BIIC), anmapar ['onbaku, AM30COMBI, UX cTpoeHHEe U (QyHKIMHU. B3anMoCBsA3b 0JHOMEMOpPAaHHBIX OPraHOWIIOB
kieTku. CTpoeHue TPaHyIsIpHOTO peTuKyiayma. Mexanusm nanpasnenus 6eaxkos 6 IIIC. CuHTe3 pacTBOpUMBIX 0eIKOB. CHHTE3 KIETOUYHBIX
MeMOpaH. ['mankuii (arpanynsipHbIi) SHAOMIA3MaTUYeCKUll peTukyinyM. CekpetopHasi pyHkius anmapata ['onbmku. Moouguxkayus 6enxos 6
annapame [ onv0ocu. Copmupogka benxos ¢ annapame I o1v0xcu. TpaHcOpT BElIeCTB B KIeTKe. Bakyosn pacTUTENbHBIX KIeTOK. KieTouHbIi
cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOUJBI KJIETKH: MHUTOXOHAPUHU, TIACTUIBL. [Ipoucxoodcoenue mumoxonopui u niacmud. Cumobuocenes (K.C.
Mepeoickosckui, JI. Mapeynuc). Ctpoenune u (YHKIUA MHUTOXOHIpHH W 1wiactuia. [lepBUYHBIE, BTOPUYHBIE W CIIOXKHBIC TUIACTHIBI
(OTOCHHTE3UPYIOMUX FYKApUOT. XIJIOPOIIACTHI, XPOMOILIACTHI, JIEHKOIIACTHI BBICIINX PACTEHUH.

HememOpannbie opranonabl kinetku CTpoeHue U (YHKIMHM HEMEMOpaHHBIX OPraHOUAOB KIETKU. Pubocomsl. [Ipomesicymounvie
Qunramenmoi. MUKpODUITAMEHTBL. AKMUHO8bIe MUKpOpuiamernmyl. MPbIIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbL HEMbIUEYHBIX KIEMOK.
Muxkpotpy6ouku. Kinerounsiii nentp. CTpoeHne M ABMKEHUE JKTYTUKOB M pecHHYeK. MUKpoTpyOouku muromiasMbl. Llentpuons. benxu,
accoyuuposannvle ¢ MuKpoguiamenmamu u Mukpompyboukamu. Momopusie 6eaxu.

SAnpo. Obonouka siipa, XpOMaTHH, KapUoIUIa3Ma, SIAPIIIKY, UX CTpoeHue U GyHKUUU. SnepHblil 6enkoBbiil MaTpukc. [IpocTpancTBeHHOE
pAacIoyIoKeHne XpoMOCOM B HMHTep(dasHOM sizpe. Jyxpomamun u eemepoxpomamun. beaku XpomMaTnHa — THUCTOHBL. JJuHamuka sdepHoll
obonouxu 6 mumose. Aoepnuiii mpancnopm.



Kierounsie BkmtoueHusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIETOK 3YKapHOT (pacTUTEIbHOM, ’KUBOTHOM, TPUOHON ).

JdeMoHCcTpanumn

[TopTtpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuuer u cxeMbl: «CTpoeHHE SYKapHUOTUYECKOW KIeTKn», «CTpoeHHe XKUBOTHOW KIETKW», «CTpoeHHe pacTHUTEIbHON KIETKH,
«CTtpoeHue MUTOXOHIPUN», «SAapo», «CTpoeHne MPOKapUOTHIECKON KIIETKI.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOTIpENapaThl paCTUTEIbHBIX, )KUBOTHBIX KIJIETOK, MUKPOIIpEenapaThl 0aKTepUATbHBIX KIETOK.

JlabopaTopHas padora «/3yueHne cTpoeHUs KJIIETOK pa3IM4YHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHrue cBONCTB KJIETOUHON MEMOpaHBD».

JlaGoparopHas padora «lccnenoBanue mia3mMoiin3a 1 Jemia3Moan3a B PACTUTENbHBIX KIETKaX».

IIpakTuyeckas padora «3yueHue JBUKEHUS [IUTOIIA3Mbl B PACTUTENBHBIX KIIETKAX».

Tema 6. O0OMeH BeliecTB U NPeBpaleHHe JHEPTUH B KJIETKe

AccUMWISIIUSA M TUCCUMIIIAIMS — JBE CTOPOHBI MeTaboim3ma. Tumbl OOMEHa BEIIEeCTB: aBTOTPOQHBIN U TeTepoTpodHBIN. YdacTue
KHUCTIOpO/ia B OOMEHHBIX Ipolieccax. JHepreTuueckoe obecrneuenue kietku: npespamenne AT® B oOmMeHHbIX mporieccax. DepMeHTaTUBHBIM
XapakTep peakifii KIeTOYHOTro MeTaboan3Ma. GepMeHThI, UX CTPOCHHE, CBOMCTBA U MeXaHU3M JeicTBus. KodhepmenTsl. OTinnuus hepMeHTOB
OT HEOPraHMYECKHX KaTalu3aTopoB. benku-akTuBaTOphl M OENKU-MHTHOUTOPBL. 3aBUCHUMOCTh CKOPOCTH ()ePMEHTATHBHBIX peakUuil oT
pazIu4HbIX (PaKTOPOB.

[lepBuYHBI CHHTE3 OpPraHUYECKUX BemecTB B KieTke. MDOTOCHHTE3. AHOKCUCeHHbI U OKCUSeHHbL (omocuHmes y Oakmepuil.
Cseemocobuparowue nuemeHmsl U NUSMEHMbl peakyuoHHo2o yenmpa. Ponb xnoporiactoB B mporecce potocunre3a. CBeToBas U TEMHOBAs
dazwl. Domoovixanue, Cz., C4- u CAM-munsvr pomocunmesa. llpogykTuBHOCTh oTocuHTE3a. BinsiHue paznuyHbIX (PakTOPOB HA CKOPOCTH
dotocunTe3a. 3HaueHue GOTOCUHTESA.

XeMocuHTe3. PazHO0Opa3ue opraHn3MoOB-XeMOCHHTETUKOB: HUTPUDUIIUPYIOIIHE OaKTepUH, KeJle300aKTeprH, CepOOaKTEPUH, BOJIOPOIHBIC
OakTepuu. 3HaYE€HUE XEMOCHHTE3A.

AHa’poOHbIe opranu3mMel. Bubl Opokenus. [IpoaykTsl OpoxKeHUs U UX HCIOJIb30BaHUE YEJI0BEKOM. AHA3POOHbIE MUKPOOPTAaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU M BO3OYAUTENN OOJIE3HEH.

AspoOHbIe Opranu3Mebl. DTarnbl Y3HEpreTndeckoro oomena. [lonrorosurensHsbiit aTamn. ['ukonus — 6ecKkucIopoJHOE pacIieIIeHUE TITFOKO3HI.

buonoruyeckoe okucieHue, WIM KIETOYHOE JAbIxaHue. Poiab MUTOXOHApUN B mpoleccax OMOJIOrH4Yeckoro oxkucienus. Lluxnndeckue
peakiuu. OxuciautenbHoe GocopunrpoBanue. Inepeus memobpanno2o epaduenma npomonos. Cunmes ATD: paboma npomonnoii AT®-
cunmaswl. [IpeumyinecTsa a3poOHOTO MyTH 0OOMEHa BEIIECTB Mepe]] aHa3pOOHBIM. D(H(PEKTUBHOCTH IHEPTETHUECKOTO 0OMEHA.

JdemMoHcTpanuu

[Toptpetsr: k. [Tpuctau, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuup! u cxembl: «PoToCHHTE3Y», « IHEPreTHUEcKuil oOMen», «bunocunres 6enka», «Ctpoenue GpepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHKE JJIsl IPUTOTOBIIEHHUS TIOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTopHas padora «/3yueHne kKaTaTUTUIECKON aKTUBHOCTH ()EpPMEHTOB (Ha MpUMEpPE aMUJIa3bl UJIU KaTanasbl)y.

JlabopaTopHas padora «/3ydyeHune (pepMEHTaTUBHOIO PACILEIVIEHHUS IEPOKCHIA BOIOPOA B PACTUTENBHBIX M JKUBOTHBIX KIETKAX).

Jla6opaTopHas padota «CpaBHeHuUe MpolieccoB (POTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHas pabora «CpaBHEeHHE TPOLIECCOB OPOKEHUS U JTBIXAHUS.

Tema 7. HaciiencreeHHasi HHGoOpManua U peajau3anus e€ B KJIeTKe

Peaknun maTpuyHOro cuHte3a. lIpyUHIMI KOMIIJIEMEHTAPHOCTHM B PEAKUUAX MATPUYHOIO CHUHTE3a. Peanuzanus HacleICTBEHHOM
uHpopmanuu. I'eHeTHUeCKuii Ko, ero cBoicTBa. TpaHckpumus — MmaTpuaHblid cuaTe3 PHK. [IprHITUIIBI TpaHCKPUTIITMHN: KOMIUIEMEHTAPHOCTD,
AHTHUIIAPAJUIEbHOCTh, aCUMMETPUUHOCTh. Cospesanue mampuunvix PHK 6 ayxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnopTHbix PHK B Gunocunrese Oenka. YcnoBus Ouocuntesa 6enka. KoaupoBanue aMMHOKHUCIIOT.
Pons pubocom B GnocuHTe3e Oenka.

Cogpemennvle npeocmasierus o cmpoenuu 2enog. OpraHuszaiusi TeHOMa y IPOKAPUOT M IYKApUOT. Perynsanus akTUBHOCTH T€HOB Yy
npokapuot. ['unoreza omnepona (®. XKaxob, XK. Mano). Monrexynsapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomul 2enog. Perynsaius 0OMEHHBIX MPOIIECCOB B KieTke. KiteTouHblil romeocTas.

Bupycst — Hekinetounsie (opmbl KU3HM W oOmuratHele mapasuThl. CTpOEHHE MPOCTHIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB,
oaktepuodaroB. JKuznennwviti yuxn /JJHK-coodepocawux eupycos, PHK-codepocawux supycos, baxmepuoghazos. Obpamuas mpaHcKkpunyus,
pesepmasa, unmezpasd.

BupycHsie 3a005ieBanust uenoBeka, >KuBoTHbIX, pactenuit. CIIN, COVID-19, counanbHbie 1 MEIUITTHCKHE TTPOOIEMBI.

Buoungopmamura: unmeepayus u ananuz oonvuux maccusos («bigdatay) cmpyxkmypuvix 6uonocunweckux oannvix. Hanomexuonozuu 6
ouonozuu u meouyune. Ilpoepammupyemvie hynkyuu 6enkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

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

Tabmuipl 1 cxembl: «buocunTes Oenkay, «I'eHeTHUEeCKUN KO», «Bupyce», «bakrepuodarmy.

IIpakTuyeckas padora «Co3naHue MOJIEIN BUPYCa.

Tema 8. ) Ku3HeHHBIH UK KJIETKH

Knetounsrit nukm, ero nepuoas! u perymsauus. Marepdasza u muro3. OcoOEHHOCTH MPOIECCOB, MpoTekaommx B nuTepdase. Iloaroroska
KJIETKH K JelieHuio. [IpecuHTeTHYeckuil (MOCTMUTOTUYECKHI), CUHTETHMUYECKUH U TIOCTCUHTETUYECKUH (MPEMUTOTUYECKUIN) TEPHOIbI
uHTEp(a3bl.

Marpuunenii cunre3 JHK — pemmkanua. Ilpuanuner perumkanumu JIHK: xoMIIEMEHTapHOCTB, ITOJYKOHCEPBAaTUBHBIA CHHTES,
anTumnapamienbHoctb. Mexanusm perummkanun JIHK. Xpomocomel. Ctpoenne xpomocom. Termomepsl u Temomepasza. XpOMOCOMHBIH HaOOp
KJIETKU — KapUOTHUI. JIUIJIOUIHBIN U raruionaHbIA HAOOpBl XpoMocoM. ['oMosiornuHbie XpoMocoMbl. [10510BbIE XpPOMOCOMBI.

I[CJ'IGHI/IC KJIICTKHM — MHUTO3. CTaI[I/II/I MHUTO3a U NPOUCXOAAINNEC B HUX ITPOLCCCHI. Tumnsl MmuTo3a. KapI/IOKI/IHGS U IUTOKHUHE3. buonornueckoe
3HAa4YCHUEC MHUTO3A.



Perynsuusa MutoTrueckoro nukia kietku. [Iporpammupyemas kiaeTouHas THOEIb — aronTo3.

Kierounoe siipo, XxpoMocoMbl, (yHKIMOHAJIbHASI TEHOMUKA. Mexanusmbl nponugepayuu, oughgepenyuposku, cmapenus u 2udenu Kiemox.
«Lugpposas knemxay — 6uoungopmamuueckue mMooenu HYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabnuipl U cxembl: «KU3HEHHBINA UK KIETKW», «Muto3y, «Ctpoenue xpomocom», «Pemmxkanusa JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenaparthl: « MUTO3 B KJIETKAX KOPEIIKA JTyKa.

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha FOTOBBIX MUKpOIIpENapaTax».

JlabopaTopHas padora «HaGmoneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa JyKa (Ha TOTOBBIX MUKpOIMpenapaTax)».

Tema 9. CTpoeHue u pyHKIIUM OPraHN3MOB

buonorudeckoe paznoodpazue oprann3MoB. OTHOKIETOYHBIE, KOJOHUATBHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0EHHOCTH CTPOCHHS U KU3HEACSITEIbHOCTH OJJHOKJIETOYHBIX OPTaHU3MOB. bakTepun, apxeu, OJHOKIETOYHbIE TPUOBI, OTHOKIETOUHBIC
BOZIOPOCIIH, Ipyrue NpoTUCThl. KoIoHnanpHbIe OpraHu3MBl.

B3anmocBs3b yacTeil MHOTOKJIETOUHOTO OpraHu3Ma. TKaHu, OpraHbl M CUCTEMbI opraHoB. OpranusM Kak equHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTEIBHBIX TKaHEH: oOpa3oBaTelibHAsI, MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAS, MexaHndyeckas. OcoOeHHOCTH
CTpOCHUsI, PYHKIIUM U PACIIONOXKEHHS TKAaHEeH B OpraHax pacTCHUI.

TkaHU )KMBOTHBIX U YesioBeKa. THUIbI )KUBOTHBIX TKaHEN: SMUTENUaNbHAas!, COeIMHUTEIbHAS, MbIllIeyHas, HepBHas1. OCOOEHHOCTU CTPOEHUS,
GbyHKIUI ¥ pacmoyioKeHHs TKaHEH B OpraHax *KUBOTHBIX U YEJIIOBEKA.

Opransl. BereratuBHble ¥ reHepaTUBHbIE OpraHbl pacTeHU. Opranbl U CUCTEMBI OPraHOB )KMBOTHBIX U 4esnoBeka. DyHKIIMU OpraHOB U
CHUCTEM OPTaHOB.

Onopa tena oprann3moB. Kapkac pacrennii. CkeneTbl OJHOKIETOUHBIX 1 MHOTOKJIETOUHBIX )KMBOTHBIX. Hapy>KHbI! U BHYTpEHHUI CKETET.
CrpoeHue U TUIIBI COEAMHEHMS KOCTEM.

JIBukeHne opranu3MoB. J[BHKeHHE OJAHOKIJIETOUYHBIX OPraHM3MOB: aMEOOUIHOE, KI'YTUKOBOE, peCHUYHOE. [[BH)KEeHHEe MHOTOKJIETOYHBIX
pacTeHHil: TpONMU3MBI M HACTUU. J[BI>KEHHE MHOTOKJIETOYHBIX )KUBOTHBIX M YeJIOBEKa: MbllleuHas cuctema. Peduexc. CkenaeTHbIe MBILIIBI U KX
pabora.

[Iutanne opramuszmoB. IlornomeHue BOABI, YIVIEKACIOrO Ta3a W MUHEPAIBHBIX BEIIECTB pacTeHUsMU. lluTtaHue IKUBOTHBIX.
BHyTpumnonoctHoe u BHYTPUKJIETOYHOE muIeBapeHue. [IuTanme NO3BOHOYHBIX >KUBOTHBIX. OTaenbl MUIIEBAPUTEIBHOIO TPAKTA.
[IumeBapurenbHbie xkene3bl. [IumeBapurenbHas CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanwe pactenwii. [[pixanue >kxuBOTHBIX. J(nu(¢dy3us razoB uepe3 MmoBepXHOCTh KIETKU. KokHOe abIxaHue.
JlpixaTenbHas noBepxHocTh. JKabepHoe U IEroyHoe nbixanue. [[pixaHne Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKa. DBOJIOLMOHHOE YCIOKHEHUE
CTPOEHHMS JIETKUX MO3BOHOYHBIX KMBOTHBIX. J[pIXaTenbHas cUCTEMa YeJIOBeKa. MeXaHu3M BEHTWISLUMU JErKUX Yy NTUL U MIIEKONUTAIOLIUX.
Perymsiiust npixanus. JlprxatenbHble 00bEMBI.



Tpancnopr BemwecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BEHIECTB y KMBOTHBIX. KpoBeHOCHas cucrtema u e€
opranbl. KpoBeHOCHasi cucTemMa MO3BOHOYHBIX KUBOTHBIX M yenoBeka. Cepjile, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOpalieHus.
OBOIIOLIMOHHBIE YCIOKHEHUS CTPOSHHSI KPOBEHOCHOW CHUCTEMBI I03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ peryssmus.

Beigenenne y opraHu3MoB. Brelnenenue y pacreHuii. Buinenenue y xuBOTHBIX. CoKpaTuTenbHble BakyoJu. OpraHsl BBIACIICHUS.
@uibTpanus, cekpeuus U oOpaTHOE BCACBIBAHME KaK MEXaHHU3Mbl pa0OThl OpraHoB BblaesieHUsA. CBs3b HOJOCTH Tella C KPOBEHOCHOH U
BBIJICIUTENBHON cucTeMaMu. BbljeneHue y NMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Crpoenue u (pyHKUMOHHMpOBaHUE HEPpOHA.
OO0pazoBaHKe MO y YEJIOBEKA.

3amuTa y opraHu3MoB. 3allliTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OaKTEpUi U LUCTHI MPOCTEHIINX. 3aIlMTa Y MHOTOKJIETOUYHBIX
pactenuii. Kyrukyna. CpeacTBa macCMBHOM M XUMHUUYECKOM 3alIUThl. OUTOHIIHIBI.

3anmra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOM3BO/HBIE. 3allUTa Opranu3Ma ot Oosie3Hel. IMMyHHast cucTeMa 4ejoBeKa.
Kierounsiii 1 rymMopasibHBI UMMYHHTET. BpoXa€HHBIN W TpHOOpeTEHHBIN crieinPUIecKuii UMMYHHUTET. Teopus KIIOHAIbHO-CEJICKTHBHOTO
ummynurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHble 0TBETHl OpraHU3MOB. PoJib BpOKIEHHOTO UMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00JIeBaHUH.

Pa3npaxxumocTs U peryssanus y opranu3MoB. Pa3apaxuMocTh y OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapaxuMocTs U peryisauus y
pacteHuid. PocToBbI€ BellleCTBA U X 3HAYEHUE.

HepBHas cucrtema u pediexkropHas peryisuus y *KUBOTHbIX. HepBHas cucrema u e€ oTnesbl. DBOMIOIMOHHOE YCIOXKHEHUE CTPOCHUS
HEpPBHOI CHCTEeMbI y >KMBOTHBIX. OTIENbl TOJOBHOTO MO3Ta NMO3BOHOYHBIX JKMBOTHBIX. Pedumekc u pednexkropnas nyra. bezycrnoBHble u
YCIIOBHBIE pe(IICKCHI.

['ymopanbHas peryisauus U SHAOKpPUHHAs CHCTEMa YXMBOTHBIX M 4ejoBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI M UX TOPMOHBI. [lelicTBue
TOPMOHOB. B3auMOCBs3b HEPBHOU M SHIOKPUHHON cUCTEM. [ mnmoranamo-runodusapHas cuctema.

JdemMoHcTpanuu

IToprpert: U. I1. I1aBnos.

Tabnuupe! 1 cxeMbl: «OIHOKIETOYHBIE BOJOPOCIN», « MHOTOKIIETOUHbIE BOAOpOCny, «bakrepuny, «IIpocreiimmey, «Opranbl IBETKOBBIX
pacTteHuii», «CrucTeMbl OpraHoB TO3BOHOUYHBIX )KMBOTHBIX», « BHyTpeHHee cTpoeHne HaceKOMBIX», « TkaHu pacTteHuin», «KopHeBbIE CUCTEMBI»,
«Ctpoenue crebmns», «CTpoeHHe ITHCTOBOM IUTACTUHKMY, «TKaHM KHUBOTHBIX», «CKeneT uenoBeka», «llumeBapurenbHas CcUCTEMay,
«KpoBeHocHast cucremar, «/lpixarenbHas cucrema», «HepBHas cucrema», «Koxka», «MplmeuHnas cucteMa», «BbplaenuTenbHas cucTeMay,
«OHAOKpUHHasA cucreMa», «CtpoeHue Mblub», «MMmynuter», «KumednononoctHele», «CxeMa mnuTaHus pacTteHui», «KpoBeHocHble
CUCTEMBI TIO3BOHOUYHBIX >KMBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miuaHapun», «BHyTpeHHee cTpoeHue 1oxkaeBoro 4epss», «HepBHas
cuctema peiO», «HepBHas cucrema msarymku», «HepBHas cucrtema mpecMbikaromuxcs», «HepBHast cucrema ntuiy, «HepBHas cucrtema
MIIeKONUTarIuXx», «HepBHast cuctema yenoBekay, «Pediuexcy.

O0opynoBaHue: CBETOBOW MUKPOCKOII, MUKPOIIPENapaThl OJTHOKIETOYHBIX OPIraHU3MOB, MUKPOIIPENapaThl TKAaHEN, paKOBUHBI MOJUIFOCKOB,
KOJUIEKIIMM HACEKOMBIX, UTJIOKOKMX, KUBbIE IK3EMIUISIPbl KOMHATHBIX PACTEHUH, repOapuu pacTeHUH pa3HbIX OTJIEJIOB, BIAKHBIE IIpENapaThl



YKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUJIEKIIMM OECHO3BOHOYHBIX >XMBOTHBIX, CKEJIET 4YEeJIOBEKa, O0OpyAOBaHUE ISl JI€MOHCTpALUU
MOYBEHHOTO W BO3JIYIIHOTO NHUTAaHUA PACTEHUM, pacUICIUICHUS KpaxMmaia U OelkoB moja JeicTtBueM (EepMEHTOB, O0OpyIoBaHUE IS
JIEMOHCTpAllMM OIBITOB MO W3MEPEHUIO XU3HEHHON EMKOCTH JIETKMX, MEXaHHW3Ma [bIXaTeJIbHbIX IBUKEHUM, MOJIEIU TOJIOBHOI'O MO3ra
Pa3JINYHBIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTEHUN.

JlaGopaTropHasi padora «/3yyeHre TKaHEH KUBOTHBIX .

JlabopaTopHas padora «/3ydyeHne OpraHoB IIBETKOBOTO PACTEHUS».

Tema 10. PazMHokeHHe U pa3BUTHE OPraHU3MOB

®opMbl Pa3MHOKEHHSI OPraHW3MOB: Oecrosioe (BKJIIOYas BETeTaTHMBHOE) M TOJIOBOE. Buapl 0Gecrosioro pasMHOXKEHUS: MOYKOBAHHE,
cropynsanus, pparMeHTaus, KIOHUPOBaHUE.

[TonoBoe pa3zmuokenue. I[lonoBsle kneTku, wiau ramersl. Meiio3. Craaun meiio3a. [loBenenne xpomocoMm B Mmeiio3e. Kpoccunrosep.
bronornueckuil CMbICI Mei03a U IOJIOBOTO Ipouecca. Meno3 U ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzapoasimeBoe pa3Butue. ['amerorenes y ;kuBoTHbIX. [1osoBbIe sxene3sl. OO0pa3oBaHue U pa3BUTHE MOJOBBIX KIeTok. CriepMaToreHes
1 ooreHe3. CTpOeHHE MOJOBBIX KIETOK.

OnnonoTBOpeHNE U YMOPUOHAIIBHOE pa3BUTHE KUBOTHBIX. CTIOCOOBI OIJIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanpsHOE pa3BUTHE OPTaHU3MOB (OHTOTeHE3). DMOPHOJIOTHSI — HayKa O pa3BUTUHM OPraHu3MoB. Mopgozcenez — 00Ha U3 n1agHblx
npoonem smopuonocuu. Konyenyus mopghocenos u mooenu mopgoeeneza. Cranuu >MOpHOTeHE3a >KUBOTHBIX (HA TMPUMEpPE JISTYIIKH).
Hpo6nenue. Tumbl npodnenus. [Jemepmunuposannoe u HedepMurupogarnHoe opoonenue. bracmyna, munwvt 6aacmyn. OcoOEHHOCTH POOIICHUS
MJICKOTIUTAIOIINX. 3apPOIBIIIEBbIE JTUCTKU (TaCTPYJISALNs). 3aKiIajika OpraHOB U TKaHEH M3 3apOBIIIEBHIX JIUCTKOB. B3auMHoOe BiIHsIHUE YacTen
pa3BHUBArONIETOCs 3apojbima (3MOpHUOHANBbHAS WHAYKIMS). 3akiaJka IUIaHa CTPOCHHs >KUBOTHOTO KakK pe3yNlbTaT HEPapXUUYECKUX
B3aUMO/ICHCTBUIA reHOB. BiusHne Ha SMOpHOHATIEHOE PA3BUTHE PA3TMYHBIX (PaKTOPOB OKPYIKAIOIIEH CPE/IbI.

Poct u pa3Butue xxuBoTHBIX. [locTaMOpronanbHbIi nepuo. [Ipsmoe u Henpsimoe pazputue. Pazsutue ¢ Meramopdo3oM y 0€CII03BOHOUHBIX
Y TMO3BOHOYHBIX >KMBOTHBIX. BHOJIOrMYECKOEe 3HAYEHHE MPSAMOrO M HEMPSIMOTO Pa3BUTHA, UX PACIpPOCTPAHEHWE B Mpupoje. Tumbl pocTa
KUBOTHBIX. DAKTOPBI PETYISAIUNA POCTA )KHUBOTHBIX U 4YenoBeka. CTa iy MOCTAIMOPHUOHAIBHOTO PAa3BUTHS Y )KUBOTHBIX U 4YesioBeka. [lepuoapt
OHTOTeHe3a uenoBeka. CTapeHue U CMepPTh Kak OMOJIOTHYECKHE MPOIIECCHI.

PasmHoxenue u pazButue pacteHuil. 'ameroput u cnopo@ut. Meito3 B KU3HEHHOM IMKJE pacTeHuid. O6pa3zoBaHue CHOp B IMpoliecce
Mmeno3a. ['amerorene3 y pacteHuil. OIIOJJOTBOpPEHHE M Pa3BUTHE PACTUTEIBHBIX OpPraHU3MOB. /[BOHHOE OIIOJJOTBOPEHUE Y I[BETKOBBIX
pactenunii. OOpa3oBaHUE ¥ PA3BUTHE CEMEHHU.

MexaHu3Mbl peryisiiiui OHTOT€HE3a Y PACTCHUHN U KUBOTHBIX.

JdemMoHcTpanuu

[optpetsr: C. I'. HaBamun, X. llIneman.



Tabnuibl u cxembl: «BereTaTuBHOE pa3MHOXKEHUEY, « TUTIBI 0ECIIOI0r0 pa3MHOKEHUs», «Pa3MHOKeHHE XJTaMUIOMOHA b, «Pa3MHOXeHHE
3BIJIEHBIY, «PazMHOXkeHue runpel», «Meios3y, «XpoMmocombly, «['amerorenes», «CtpoeHue sHMIEKIETKH U criepmaTo3ouaay, «OCHOBHBIE
cTaguu OHTOreHes3ay, «lIpsmoe u HenpsiMoe pa3BuTue», «Pa3BuTue Maiickoro xxyka», «Pa3Burue capanun», «Pa3Burue asarymkmn», «JIBoliHoe
OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHUi», «CTpOEHHE CEMSH OJHOAOJBHBIX M JABYAOJBHBIX pacTeHHiI», «KW3HEHHBI LUKI MOPCKOU
KanyCThl», « KU3HEHHBIN HUKIT MXay, <« KU3HEHHBIA [IUKJT TANIOPOTHUKAY, <« KM3HEHHBIN [IUKII COCHBD).

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl SSHIEKIETOK U CIIepMaTO30UI0B, MOJIeib «L{UKII pa3BUTHS JISATYIIKN.

JlabopaTopHas padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax».

IIpakTnyeckas padora «BbpIsIBIEHNE NPU3HAKOB CXOJICTBA 3apOJIBIIIEH MO3BOHOYHBIX )KUBOTHBIX».

JlaGoparopHas padora «CTpoeHHE OPraHOB PA3MHOXKEHHS BBICIIUX PACTCHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJEACTBEHHOCTH U U3MEHYMBOCTH OPraHM3MOB

Hcropust cTaHOBIICHUS M Pa3BUTHS TeHETUKH Kak Hayku. Pabotel I'. Menaens, I'. ne @pu3za, T. Moprana. Posib oTeuecTBeHHBIX YUEHBIX B
pa3sutuu renetuku. Pabotel H. K. Konbuosa, H. U. BaBunosa, A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETHUECKHE TOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJUIeJIbHBIE T€HBI, AIbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBII
U PEIECCUBHBIA TpPHU3HAK, TOMO3WUTOTa, TETEPO3UTOTa, YMUCTas JIUHUS, TUOPHUABI, TeHOTHUI, (eHOTUI. OCHOBHBIE METOJbl TEHETHKU:
TUOPUIONTOTUYECKUM, IIUTOTOTUUECKUH, MOJICKYIAPHO-TEHETUYSCKUM.

JdemMoHcTpanuu

[Toptpertsl: I'. Mengens, I'. ne @pu3, T. Mopran, H. K. KonsiioB, H. 1. Basunos, A. H. benozepckuii, I'. J[. Kapneuenko, 0. A.
Oununuenko, H. B. Tumodees-Pecosckuii.

Tabnuier u cxembl: «MeToIbl TeHETHKNY, « CXEMBI CKPEITUBAHUS.

JlabopaTopHas padora «/Ipo3oduia kak 00bEKT FreHEeTUUSCKUX HCCIICTIOBAHHI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpenuBanue. IlepBeiii 3akoH MeHnmens — 3akoH eauHOOOpasus THOPUIOB TMepBoro mokoseHus. IlpaBuiio
noMuHUpoBaHus. BTopol 3akoH MeHzenss — 3aKOH paclleieHus Mpu3HakoB. LluTomornuyeckue OCHOBBI MOHOTHOPUAHOTO CKPEIIMBAHMS.
['mnoTe3a YMCTOTHI ramer.

Ananusupyroniee ckpenupanue. [I[poMexxyTouHbIi XxapakTep Haciaeq0BaHus. Paciienienue npu3HakoB MPpU HEMOJIHOM JOMUHHPOBAHUU.

Jurubpuanoe ckpemmBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO HACJIEOBAHMSA NPU3HAKOB. LlUTONOTHYECKHE OCHOBBI
TUTHOPHUIHOTO CKPEIIMBAHUSI.

CueruieHHoe HacienoBaHue mpu3HakoB. Paboter T. Moprana. CrieniieHHOe HaclieJJoBaHHWE TeHOB, HAPYIIICHUE CLCTUICHHUS] MEXy TeHaMHU.
XpoMOCOMHasi TEOpHUsI HACJIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIM MEXaHU3M OIpEAEIeHUs 10J1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U IeTeporaMeTHbII
noy1. ['eHeTnyeckas CTpyKkTypa MmojoBbIX XpoMocoM. HacnenoBanue npu3HakoB, CUEIUICHHBIX C MOJIOM.



l'enoTnn kak uenoctHas cucrema. [lnedoTponus — MHOXKECTBEHHOE JEMCTBHE TeHAa. MHOKECTBEHHBIN ajuienn3M. B3ammopeiicTBue
HeaJuieNbHbIX TeHOB. KomiuiemenTapHocTh. Jnuctas. [lonumepus.

['eHeTHYECKUH KOHTPOJb Pa3BUTHUSI PACTCHUMN, dKUBOTHBIX M YEJIOBEKA, a TAKKe (PU3MOIOTUYECKUX MPOIECCOB, MOBEECHUS U KOTHUTUBHBIX
bynkiuit. ['eHeTHUecKHe MEXaHU3Mbl CUMOMOTEeHe3a, MEXaHU3Mbl B3aHUMOJEHCTBUSL «XO3UH — TMapa3suT» U «XO35MH — MHUKPOOHOMY.
['eneTnyeckue aceKThl KOHTPOJIS U U3MEHEHHUSI HACJIeICTBEHHON MH(OPMAIMU B MOKOJEHUSIX KJIETOK U OPTraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabnuuel u cxemsl: «llepBbiit 1 BTOpOii 3aKkoHBl Menaens», « Tpetuil 3akon Menens», «AHanu3upymollee ckpeuBanuey, «Henomnoe
noMuHupoBaHue», «ClEMIeHHOe HacleoBaHWE IMPU3HAKOB Yy Apo3oduibl», «['eHetnka mona», «Kapuotunm uenoBekay», «Kapuortum
npo3odunsly, «Kapuotun nruiiby, « MHOXKECTBEHHBIN ajuienu3my», « B3anMoaeiicTBie reHOBY.

O6opynoBaHue: MOJENb JUIsl IEMOHCTPAIIMU 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJIEHUS U PACIICIUICHHUS MPU3HAKOB, MOJIETh
JUISL IEMOHCTpAlMM 3aKOHA HE3aBUCUMOTO HACJIEAOBAaHUS MPU3HAKOB, MOAENb Ui JEMOHCTPALIMU CIEIJIEHHOTO HACJIEAOBaHUS MPU3HAKOB,
CBETOBOW MHUKPOCKOII, MUKporpenapar: «Jpo3odunay.

IIpakTnyeckasi padora «/3ydeHue pe3yibTaToB MOHOTHOPUIHOTO CKPEUTUBAHUS Y IPO30(HIIBI.

IIpakTuyeckas padora «3yueHnue pe3ynbTaToB AUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DUIIBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeabl npu GopmupoBanuu (penorumna. M3mMeHUnBOCTh mpu3HAKoB. KauecTBEHHBIE W KOJIUYECTBEHHBIC
MpU3HAKU. BUIbI N3MEHUMBOCTH: HEHACIICICTBEHHAS U HACJICICTBCHHASI.

MopaudukarmonHass u3MeHYUBOCTb. Ponb cpenbl B GopMupoBaHuu MOAMGPUKAITMOHHON W3MEHUYMBOCTH. Hopma peakiuu mnpu3Haka.
Bapuanmonnsiii psix u Bapuanmonnas kpusas (B. Moranncen). ColicTBa MOIU(UKAIIMOHHON H3MEHYHBOCTH.

I'eHoTunuyeckass M3MEHYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYMBOCTU. BUIBI T€HOTUIIMYECKON M3MEHYMBOCTU: KOMOMHATHBHAS,
MyTallMOHHAsI.

KoMmOvHaTthBHAs W3MEHYMBOCTH. MeW03 M TMOJOBOM MpOIEecC — OCHOBA KOMOWHATHBHOM W3MEHUYMBOCTU. Poib KOMOMHATHBHOM
W3MEHUYUBOCTH B CO3JIaHUH T€HETHYECKOTO Pa3HO00pa3us B peiesax OJHOTO BUIA.

MyTanuonHas U3MEHYMBOCTh. Bubl MyTaliuii: TeHHbIe, XPOMOCOMHBIE, TeHOMHbIe. CIIOHTaHHBIE U UHAYLUPOBAHHbIE MyTalluu. S iepHbie
U [UTOIIa3MaThYecKue MyTauuu. COMaTUYE€CKUE W MOJIOBbIE MyTaluu. [IpuynHbl BOZBHMKHOBEHUsI MyTallMi. MyTareHsl U UX BIIMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. 3aKOH TOMOJIOTHYECKUX PSAOB B HacieAcTBeHHOU m3meHuuBocty (H.W. BaBuiosn).
BHesnepHas U3MEHUUBOCTD U HACJIEACTBEHHOCTD.

Onucenemuxa u dnUSEHOMUKA, PONb INULEHEMUYECKUX (PaKmopos 8 HAcie008aHuu U USMEHYUBOCMU (HEeHOMUNUYECKUX NPUIHAKO8 Y
OpP2aHU3MO8.

JdeMoHcTpanuun

[Toptpertsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.



Tabmuupl u cxembl: «Buasl u3MenunBocTn», «MoaudukanmoHHass HU3MEHYUBOCTH», «KOMOMHATHBHAs W3MEHUMBOCTBY, «Meio3»,
«OmnonorBopenuey, «I'eHeTnueckre 3a00aeBaHMs YeIOBeKay», « Buasl MyTanuiiy.

OOGopynoBaHue: )UBbIE U repOapHbIe IK3EMIUIAPhl KOMHATHBIX pacTeHUM, pUCYHKHU (poTorpaduu) KMBOTHBIX C Pa3IMUYHBIMUA BUJIAMH
M3MEHYHUBOCTH.

JlabopaTopnas padora «JVccienoBanue 3aKOHOMEpPHOCTEH MOAM(PUKALMOHHOW M3MeHUYMBOCTH. [locTpoeHue BapualMOHHOrO psjaa U
BapUALIMOHHOW KPUBOW.

IIpakTuyeckasi padora «MyTtamuu y 1po30¢uisl (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 14. I'eHeTuKa YeI0BeKa

Kapuotun wyenoBeka. MexayHapoaHas mOporpaMma HCCIEIOBaHWsS TE€HOMA 4YeloBeKa. MeTonbl H3Yy4YEeHUs TEHETUKH YeIOBEKa:
TreHeaJoTHYeCKuil, OJIM3HENOBBIN, I[MTOTCHETHYECKHUM, TOMYJSAIMOHHO-CTATUCTHUCCKUN, MOJEKYyIsipHO-TeHeTnueckuii. CoBpeMeHHOe
OomnpeesiCHUe TeHOTUIA: TTOJTHOTEHOMHOE CEKBEHHMPOBAHUE, T€HOTUNMPOBAHUE, B TOM umcie ¢ nomoiibio I1I[P-ananuza. HacnencrBeHHbie
3a0osieBaHMs 4YejoBeKa. ['€HHbIE M XPOMOCOMHBIE 0OJIe3HM uenoBeKka. bolie3HH ¢ HacleACTBEHHOW MPeApacioyioKEHHOCThIO. 3HAUYEeHHE
METUITMHCKON TeHETUKH B MPEAOTBPAIICHUH U JICUCHHH T€HETHYECKUX 3a00JeBaHMI YelloBeKa. MeauKo-reHeTHUeCKoe KOHCYJIbTHPOBAHHE.
CtBoJIOBBIE KJIETKHU. [IOHIATHE «TE€HETHYECKOTO Ipy3a». DTHUECKUE aCTICKThI UCCIEOBAaHUN B 00JIACTH PEIAKTHPOBAHUS T€HOMA M CTBOJIOBBIX
KJICTOK.

['eneTnveckre GpakTOphl MOBBIINIEHHON YyBCTBUTEIBHOCTU Y€JIOBEKA K (PU3UUECKOMY U XUMHYECKOMY 3arpsi3HCHUIO OKPYKAIOIIEH CPeIbl.
I'eneTnueckas npeapacrnoa0KEeHHOCTh YEIOBEKA K MATOJIOTHUSIM.

JdemMoHcTpanuu

Ta6muip! 1 cxembl: «Kapuotun denoBekay, «MeToabl H3yUeHUsI TEHETHKHU YeJIoBeKay, «[ eHeTnyeckue 3a00ieBaHuUs YEIOBEKay.

IIpakTuyeckas padora «CocTaBiieHHE U aHAJIU3 POJOCIOBHON.

Tema 15. Cesieknusi OpraHusMoB

JloMecTukamuss U CeleKius. 3apokKACHUE celeKiuu U jnoMmectukanuu. Yuenue H. M. BaBuwioBa o lleHTpax npouCXOXKICHHS U
MHOT000pa3us KyJabTYpPHBIX pacTeHHil. Poiib ceneknuu B CO3MaHUU COPTOB PACTEHUN M MOPOJA KUBOTHBIX. CopT, mopoja, MTaMM. 3aKOH
TOMOJIOTMUECKUX Ps/IOB B HaciencTBeHHOM n3meHunBocTy H. V. BaBuiiosa, ero 3HaueHue AJisl CEIEKIIMOHHON paOOTHI.

MeTto1bI ceneKIMOHHON pa0boThl. ICKyCcCTBEHHBIN 0TOOP: MaCCOBBIN M MHAMBUIYATBHBINA. DTarbl KOMOWHAIIMOHHOM ceneknun. Mcnpitanue
MPOU3BOUTENECH MO MOTOMCTBY. OTOOp MO TEHOTUITY C TIOMOIIBIO OIEHKH (DEHOTHUITA TOTOMCTBA M OTOOP MO TE€HOTHITY C MOMOIIIBIO aHATU3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]l CeNEKIMOHHON paboThl. PaanannoHHBI M XMMHYECKUIl MyTareHe3 Kak MCTOUYHUK MyTalui y
KYJIbTYPHBIX (hOpM OpraHu3MoB. MICronbp30BaHNEe TECHOMHOTO PEIAKTUPOBAHUS B MeTO10B pekoMOuHaHTHBRIX JIHK 11t momydenust ncxomaHoro
Marepuaa Jjisi CEJIEKIUU.



[Tonyuenue nomumionoB. BuyTpuBumoBas rulOpuauzanus. BiIn3KopoACTBEHHOE CKpelIMBaHUe, Wi WHOpuAuHT. HepoactBeHHOE
CKpellMBaHue, Wik aytopuauur. ['erepo3uc u ero mpuumHbl. Vcnonb3oBanue rereposuca B cenekiuu. OtnainéHHas TUOpUAN3ALIMSL.
[Ipeononenue Hecrtoaust MEKBUIOBBIX THOPUAOB. JIOCTHKEHUS CENIEKIINN PACTEHUN U JKUBOTHBIX. «3e1€éHas pesonioyusy.

CoxpaHeHue U U3yuyeHne reHeTHYECKUX PeCypCcoB KYJIbTYPHBIX PACTEHUN U UX TUKUX POJIUYEH AJs CO3AaHMsI HOBBIX COPTOB U TMOPUJIOB
CEIIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u ynpasieHue ceHemudecKumMu pecypcamu ceabCKOX03aUCMBEeHHbIX U NPOMbLCIOBbIX
HCUBOMHDBIX 8 YeNaX VIVUULeHUs CYUeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, NUHULL U KPOCCO8, 8 MOM HUCie C NPUMEHEHUeM COBPEMEHHbIX
Memo008 HAYYHBIX UCCTIe008AHUL, NePed08blX Udell U NePCNeKMUBHBIX MEXHOLO2UIL.

JdeMoHcTpanumn

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, I1. I1. JIykssnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnmuuer u cxembl: «LleHTpBI MPOUCXOXKAECHUST W MHOTO0OOpa3us KyJIbTYPHBIX PACTCHUI», «3aKOH TOMOJOTUYECKUX PsIOB B
HACJIE/ICTBEHHON M3MEHYUBOCTHY, «MeTobl cenekiuny, «OTnanéHnas rudpuausamnusy, «MyTareHes.

JlabopaTopHas padora «/3ydyeHne cOPpTOB KyJIbTYPHBIX PACTEHUM U MOPOJ JOMAIIHUX )KUBOTHBIX».

JlaGopaTopHasi padora «/3ydeHrne METOIOB CEJEKIIUN PACTCHUI.

IIpakTn4yeckas padora «lIpuBuBKa pacTeHUI».

IKekypeusi «OCHOBHBIE METOJIBI U JOCTIKECHHS CENIEKIIMU PACTCHHM U JKMBOTHBIX (HAa CEJEKIIMOHHYIO CTaHIIMIO, INIEMEHHYIO (Qepmy,
COPTOUCIIBITATEIBHBIN YUACTOK, B TEIUIMYHOE XO35HCTBO, B 1a0OPATOPHUIO arpOYHUBEPCUTETA UM HAYIHOTO IICHTPA)».

Tema 16. BoTexHOJIOTUsI 1 CHHTETHYECKAsI O0MOJIOTHS

OOBEKTHI, UCTIONB3yEeMbIE B OMOTEXHOJIOTHH, — KJIETOYHBIC U TKAaHEBbIE KYJIBTYPbl, MUKPOOPTaHU3MBI, X XapaKTepucTuka. TpaauimoHHas
OMOTEeXHOJIOTHUS: XJeOoleueHrue, TMOJYyYeHUEe KHUCIOMOJOYHBIX TMPOAYKTOB, BUHOAENHE. MukpoOuonsorunueckuii cuHTe3. OOBEKTHI
MUKPOOHUOIOTHYECKIX TeXHOJIoTul. [I[pon3BoacTBO OenKa, aMUHOKHUCIOT M BATAMHHOB.

Co3anue TeXHOJIOTUil U UHCTPYMEHTOB 1I€JICHAIPaBICHHOTO U3MEHEHHS U KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MTOJIYYEHUsI OPraHu3MOB
U UX KOMIIOHEHTOB, COJICPXKAIIUX HE BCTPEUAIOIIUECS B MPUPOJIe OMOCHHTETUYECKHUE MyTH.

Knerounas umxenepusi. MeToapl KyJIbTyphl KJIETOK M TKaHEW pacTeHUW u XKMBOTHBIX. Kpnobanku. ComaTuueckas ruOpuauzanus u
coMatuueckuii dMOpuoreHe3. VMcnonb30BaHNe TalJIOUOB B CENCKIMU PAcTeHU. [lonyuerue MOHOKIOHANbHLIX anmumen. HMcnonvsosarue
MOHOKJIOHATIbHBIX U NOJIUKTIOHATIbHLIX aHmumen 8 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PEKOHCTPYKIIMS AUIIEKIECTOK U KIOHUPOBAHHE
JKUBOTHBIX. MeTOJI TpaHCIUIAHTAllUM SJIepP KIETOK. TexHonocuu 0300p06ieHUs, KVIbMUBUPOBAHUS U MUKPOKIOHANIbHO2O PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHas ¥ TeHHas nHxeHepust. ICKycCTBeHHBIN CMHTE3 TeHa U KoHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennwix
opeanuzmos. JIOCTKEeHHSI ¥ TIEPCIIEKTUBBI XPOMOCOMHOM U TEHHON MH)KEHEPHUH. DKOJIOTUYECKHUE B ATUYECKHUE MPOOIeMbl TEHHON HHXCHEPHH.

Menunuackue OuotexHosoruu. [loctreHomHas nudposas meaunuHa. [1I[P-auarsoctrka. MetaboaoMHBIN aHATU3, TEHOIGHTPUYECKHUI
aHaJgu3 MpPOTeOMa 4YeJOBEKa JJIsl OLIEHKUW COCTOSIHUSI €ro 3/10poBbs. Mcronb3oBaHHME CTBOJIOBBIX KJIETOK. TapreTrHas Tepamus paka. 3D-



OnomHXeHepus s pa3paboTKh (PyHIaMEHTANbHBIX OCHOB MEIMLMHCKHX TEXHOJOTMH, CO3JaHUsl KOMIUIEKCHBIX TKaHEW CcoyeTaHuEM
TEXHOJIOTUI TPEXMEPHOIO OMONIPUHTUHIA U CKaPPOIAMHTA I pELIeHUs 3a7a9 EPCOHATN3NPOBAHHON MEAUIIMHBI.

Co3aHne BEeKTOPHBIX BaKIUH C IIeJIbI0 00ecrieueHus KOMOMHUPOBAaHHOM 3aluThl OT Bo30yauTeneit OPBU, ycraHoBieHrne MONIEKYISIPHBIX
MexaHu3MoB ¢pyHkunonupoBanust PHK-coaepxanux BupycoB, BEI3bIBAOIIUX 0CO00 OMAacHbIe 3a00JI€BaHUs YEJI0BEKA U )KUBOTHBIX.

JdeMoHCcTpanumn

Tabmuubr u cxemsl: «lcnonap3oBaHME MUKpPOOPraHHU3MOB B IPOMBIIUIEHHOM IPOU3BOACTBe», «Knetounas wunxenepus», «['eHnas
VUHXXCHEPUSD.

JlabopaTopHas pa6ora «/3yueHne 00HEKTOB OMOTEXHOIOTHI.

IIpakTuyeckasi padora «lloydyeHne MOIOYHOKHCIBIX TPOLYKTOBY.

IKCKypcusl «buoTexXHOIO0rus — BakKHENIIast TPOU3BOJUTENbHAS CUJIa COBPEMEHHOCTH (Ha OMOTEXHOJIIOTUYECKOE TPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3aposkaeHue u pa3BuTHE IBOJIONNOHHBIX NIPEACTABJICHUH B 0M0J10TUH

OpomormonHas Teopus Y. Jlapsuna. [Ipenanocsuiku BO3SHUKHOBEHUS JapBUHU3Ma. JKU3Hb U Hay4yHas JedarenbHocTh Y. JlapBuHa.

JIBrKy1ue cuiibl 3BONIIOIUH BUI0B 110 Y. JlapBuHY (BbICOKasi HHTEHCUBHOCTh PA3MHOXKEHUSI OPTraHU3MOB, HACJIEICTBEHHASI N3MEHUNBOCTD,
O60pr0Oa 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckoil Teopun oo (CTD). HeittpansHas teopust sBomonuu. COBpeMEHHAsl SBOJIIOIMOHHAS OHOJIOTHSI.
3HayeHue BOJIIOLMOHHON Teopuu B (OPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JdemoncTpanuun

[Toptpetsr: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krobe, U. lapsun, C. C. Uersepukos, U. Y. [lImansraysen,
k. Xonpaeun, /I. K. benses.

Tabmumpsl u cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuerw)», «JlectHuna xuBbix cymiecTB (mo Jlamapky)», «MexaHnusm
dbopMupoBaHUs PUCTIOCOOIEHUH Yy pacTeHUi U )KUBOTHBIX (TI0 JIamapky)», «Kapra-cxema mapmipyta nyremectBus Y. Jlapsunay, «Haxonku
Y. JapBunay, «@opmbsl 00psObI 32 cymecTBoBaHHE», «[lopoabl romybeit», «MHOoroodpasue KyabTypHbIX (popM KanmycTsD», «I[lopoabl oMamHux
KUBOTHBIX», «Cxema oOpa3oBaHus HOBbIX BUAOB (1o Y. JlapBuHy)», «CxeMa COOTHOIIEHMs JBHKYIIMX CHJI 3BONOLUN», «OCHOBHBIE
MOJIOKEHUSI CHHTETUYECKOM TE€OPUH 3BOJIOLIUNY.

Tema 2. Mukpo3BoJIonus U €€ pe3yJIbTaThl

[Momynsiuua Kak sieMeHTapHas eauHuna 3BOMIONMH. COBpeMEHHBIE METOABl OLEHKH T€HETHYECKOTO PasHOoOOpasusi U CTPYKTYPHI
nomyisiuil. MI3amMeHenue reHooH1a MONYJISALUUA KaK 3JIEMEHTapHOE SBOJIIOIMOHHOE sBJIEHHE. 3aKOH TeHeThuueckoro pasHosecus JIx. Xapu,
B. Baitn6epra.



OnemeHTapHble (akTOpbl (IBUKYIIHME CUIbI) 3BOJMIOLUMU. MyranuoHHslid npouecc. KomOuHatuBHas n3mMeHUHMBOCTh. Jlpeiid reHoB —
clly4yaliHbIe HEHAIpaBJICHHbIEC U3MEHEHHUS YaCTOT ajuiesield B nomysiuusix. dpdext ocHoBaTenss. Ighgexm 6ymuinounozo copaviuika. Cuudicenue
2eHemu4eckKo20 pazHoobpasus: npudunsl u ciedcmeus. llposenenue sgppexma opetigha 2enoé 6 boabuwiux u manrvix nonyaayusx. Murpamuu.
N3onsauus nonynsuuii: reorpaduueckas (IpocTpaHCTBEHHAs ), OMonoruyeckas (penpoayKTUBHas).

EctectBennslii oTOOp — Hampasisitomuii ¢akrop 3Bomonud. DOpMbl €CTECTBEHHOIO OTOOpa: JBWKYIIMN, CTA0MIM3UPYIOLIUH,
paszpbiBatonuil (au3pynTuBHbIN). [TonoBoit 0T60p. BO3HUKHOBEHUE U 3BOJIIOLINS COLUATBHOIO TTOBECHUSI JKUBOTHBIX.

[TprcrocobaeHHOCTh OPraHU3MOB KaK pe3ybTaT MHKPOAIBOJIIOLUHN. BO3HUKHOBEHHE NpUCIIOCOOJIEHUH y opraHu3MoB. ApoMopdo3bl U
uanoanantanuu. [Ipumepsl mpucnocoOaeHUN y OpraHM3MOB: MOpQoJoruyeckue, (U3NOIOrHYecKHe, OMOXMMHUYECKHE, IOBEJACHUYECKHUE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BunooOpa3oBanue Kak pe3yiabTaT MUKPOAIBOIIOLUH. V305511 — Ki1r04eBOi (pakTop BUI000pa30BaHUS.
I[lytu m  cmocoObl  BuAooOpa3oBaHMA: —ajlonarpuyeckoe (reorpauyeckoe), CUMIATPUUYECKOe (IPKOJIOTMYECKOE), «MIHOBEHHOE»
(monurmonan3anus, ruopuan3anus). JJmuTenbHOCTh BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl popMHpOBaHUS OMOJIOTHUECKOT0 pa3HO00pasusl.

Posib »3BOMIOIIMOHHOM OMOJOrMM B pa3palOTKe HAaydHBIX METOJOB COXpaHEHHs OuopazHooOpaszus. MHUKPOIBOIIOLUS M KOIBOJIOLHUS
Napa3suToB U UX X034€B. MexaHU3Mbl POPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI € HEH.

JdemoHncTpanuun

[Toptpetsi: C. C. YerBepuxos, 3. Maiip.

Tabnauubr u cxembl: «MyTalOHHasT MU3MEHYMBOCTH», «llomyssioHHas CTpykTypa BHAa», «Cxema MpOsSBIEHUS 3aKoHa Xapau—
BaiinGepray», «/IBuwxymiue Cuibl 3BOMIOLNUNY», «DKOJOTHYECKas M30JsA1Us MOMyJIsauuidl ceBaHCKOM Qopenn», «['eorpaduueckas uzonauus
JMCTBEHHUIBI CUOMPCKON M JIMCTBEHHHIBI Aaypckoit», «[lomynsnnoHHbIE BOJHBI YUCIEHHOCTH XMIIHUKOB M XepTB», «Cxema OeicTBHS
ecTecTBeHHOro otbopa», «Dopmbel OoprObI 3a  cymecTBoBaHueY», «WHAycTpuanbHBIA MenaHu3m», <« KuBble HUCKOMaeMBbIey,
«ITokpoBUTENbCTBEHHAs!  OKpacka >KMBOTHBIX», «lIpeaympexnaromas oOKpacka IKUBOTHBIX», «DuU3MOIOTHYECKHE — aJanTaifum,
«IIpucrnoco0IeHHOCTh OPTaHU3MOB U €€ OTHOCUTENbHOCTHY, «Kpurepun Bunay», «Buabi-aBoitHUKNY, « CTpyKTypa BuJa B Ipupoie», «CrnocoOsl
BugooOpa3oBanus», «l'eorpapuueckoe BumooOpa3zoBaHMe TPEX BHUIOB JIAHIBIIICH», «DKOJOTHUECKOE BUA000pa30BaHHE BHUIOB CHHHUID»,
«[Tonumuounas! pacteHuni», «KamycTHo-peaeunslii THOpHI.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Yydesia ITHUI] ¥ 3Bepell ¢ MpUMepaMy pa3IudHbIX MPUCIIOCOOTICHU, yydena
OTHII U 3BEPEH pa3HbIX BUIOB, repOapun pacTeHuil OIM3KUX BUOB, 00Pa30BaBIINXCS pA3IMUYHBIMUA CIIOCOOAMHU.

JlaGopaTopHas pabdota «BrisiBIeHne N3MEHUYUBOCTH Y 0COOEH OJTHOTO BUIAY.

Jla6opaTopHas padora «[IpucnocobieHus opraHu3MOB U UX OTHOCUTEIbHAS 11eJ1eCO00Pa3HOCTbY.

JlaGopatopHasi pabora «CpaBHeHHE BUJIOB 10 MOP(OIOrHUECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOIUA U €€ pe3yJibTaThl



MeTtonbl n3yueHus: Mmakpo3Boitonuu. [lameoHTonornyeckue MeToasl U3ydeHus sBomonuu. [lepexognsie ¢popMbl U (UIOreHETHUECKUE
PAIBI OPTAaHU3MOB.

buoreorpaduueckue meroas! usyuenus sposonuu. CpaBHeHue (aopsl U GayHbl MaTEpPUKOB U OCTpOBOB. buoreorpaguueckue odnaactu
3emiin. BUIBI-9HAEMUKN U PEITUKTHI.

OMOPHOJIOTUYECKUE U CPABHUTEIBHO-MOP(POIOTNYECKUE METOIBI M3YUEHHS 3BOJTIOLUU. | eHeTHUeCKE MEXaHU3MbI 3BOJIIOLIMYA OHTOI€HE3a
Y TIOSBJICHUS 3BOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHbl. PylMMeHTapHbIe OpraHbl M aTaBU3Mbl. MOJIEKYJISIPHO-
reHeTUYeCKHe, OMOXMMHUYECKUE U MaTeMaTUYECKUEe METO bl U3ydeHUs 3BomoIMU. ['oMonornynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHHUS
(UIOreHEeTUUECKHX IEPEBbEB.

XPpOMOCOMHBIE MYTAallUH U 3BOJIOLHS TEHOMOB.

OOmume 3akOHOMEpPHOCTH (TpaBwia) sBoJoUUU. [Ipunyun cmenvr @ynxkyuti. HeoOpatumocTh 3BoNOLMU. AJANTUBHAS paauaius.
HepaBHOMEPHOCTBH TEMIIOB 3BOIIOLUY.

JdeMoHcTpamumn

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkensb.

Tabnauupbl u cxembl: «DUIOTEHETUYECKUI sl JIOMIAAn», «APXEONTepUKC», «3Bepo3yonie suepb», «Creronedansny, «PUHHOPUTH,
«CemeHHbIEe TAaIOPOTHUKNY, «buoreorpaduyeckue 3061 3eMin», «Jpeiid KoHTHHEHTOBY, «PenukTh», «Havanbuble cTanun sMOpHOHATIEHOTO
Pa3BUTHSI NTO3BOHOYHBIX JKUBOTHBIX», «['OMOJOrMYHbIE W aHAJOTUYHBIE OpraHbl», «PyauMeHTBI», «ATaBU3MBD), «XPOMOCOMHbBIE HAaOOPbI
YeJIoBeKa U MIMMITaH3e», «I JTaBHbIe HAaNpaBICHUS YBOIIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOTIOIIHI.

O6opyznoBaHue: KOJUICKIMH, TepOapuu, MYJSDKM HMCKONAEeMbIX OCTAaTKOB OPTaHU3MOB, MYJSDKM TOMOJIOTHYHBIX, aAHAJOTHYHBIX,
PYAMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BUTHE sKM3HHU Ha 3emuie

Hayunble runore3bl IpOMCXOXKICHUS >KU3HM Ha 3emiie. AGuoreHe3 u mnaHcnepMusi. JloHayyHbIe MPEICTaBICHUS O 3apOKICHUU JKU3HU
(kpeaoHu3M). ['unoTe3a MOCTOSTHHOTO CaMO3apOKJeHUsl )XKU3HU U e€ omnpoBepkeHue omnbitamu . Penu, JI. Cnamnanuanu, JI. Ilactepa.
[TpoucxoxkaeHune KU3HU U aCTPOOUOJIOTHSL.

OcHOBHBIE 3TaIbl HeOpraHudeckoil sBomtonuu. [lnanerapuas (reosornyeckas) BOTIONUSA. XUMHUECKask SBOMIONHS. AOMOTEHHBIN CUHTE3
Ooprann4eckux BemecTB u3 Heopranunueckux. Oneit C. Mumiepa u I'. FOpu. O6pa3oBanue monumepos u3 MonomepoB. KoarepsatHas runoresa
A. W. Onapuna, runote3a nepsudyHoro 0ynbona J[x. Xomnzaeitna, renetnyeckas runore3a [. Mémnepa. Pu6o3umel (T. Yek) u runoreza «mupa
PHK» V. I'unbepra. ®opmupoBanre MeMOpaH 1 BOSHUKHOBEHUE MMPOTOKIETKH.

Ucropusa 3emnan u Meronabl €€ u3zydeHus. lckonmaemple opraHuuyeckue octaTku. ['eoxponosorusa u e€ metonapl. OTHOCUTENbHAs M
a0CoI0THAs TE€OXpOHOJIOTHA. ['e0XpoHOIOrHYecKas IKaia: 30Hbl, Pbl, HEPUOADI, STTOXH.

HauanbHble 3Tansl opranndeckoi sBostonnu. [1osBieHne 1 3BOIIOIMS EPBBIX KIETOK. DBOJIIOLUS MeTaboan3Ma. Bo3HUKHOBEHNE NepBbIX
skocucteM. CoBpeMEHHbIE MUKPOOHbIE OMOTIIIEHKN KaK aHaJIoT MepBbIX Ha 3emiie coobmecTB. CTpoMaTonuTsl. [[pokaproTsl 1 SyKapruOTHI.



[Ipoucxoxaenue 3ykapuot (CUMOMOreHe3). DBOIIOIMOHHOE MPOUCX0XKIEHUE BUPYCOB. [IponcxoxaeHre MHOTOKJIETOUHBIX OpPraHU3MOB.
Bo3HHKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BONIOIUH BbICIIUX pacTeHuil. OcHOBHbBIE apoMop(o3bl pacTeHU. Brixon pactenuii Ha cymy. [losiBieHne ciopoBbIx
pacTeHuil 1 3aBoeBaHue UMM cynn. CemeHHble pacTeHus. [Iporcxoxk1eHne IBETKOBBIX paCTEHUM.

OcCHOBHBIE 3Talbl 3BOJIIOLUH )KMBOTHOTO Mupa. OcHOBHBIE apoMop(03bl )KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSBIICHUE
coBpeMeHHbIX TUIOB. [lepBble XopaoBble XMBOTHBIE. JKH3Hb B BojAe. DBOMIONMS MO3BOHOUYHBIX. [Iponcxoxnenune ampuOuil U penTuiuii.
[Tpoucxoxaenune miaexkonutaommx U ntul. [punnun kmoueBoro apomopdosa. OcBoeHre 0ecrio3BOHOUYHBIMU U II03BOHOYHBIMU KHUBOTHBIMU
CYILIH.

Pa3zButue xu3Hu Ha 3emiie 1O dpaM U MEepUoiaM: apxei, MPOoTEPO30id, Maie030i, Me3030H, kaitHo30M. OO0IIas XxapakTepucTUKa KiiuMaTa u
reojiornyeckux npoueccos. [losBieHNe U paclBeT XapaKTEPHbIX OPraHU3MOB. YTJI€00pa30BaHUE: €ro yCIOBHS U BIUSHUE HA ra30BbIA COCTaB
aTMocgephl.

MaccoBble BBIMHpPAaHHS — OJKOJIOTMYECKHE KpHU3HMCHI npounuioro. IIpudmHBl M crnencTtBust MaccoBBIX BbIMHpaHHd. COBpPEMEHHBIN
9KOJIOTUYECKHM Kpu3uc, ero ocodbeHHocTH. [Ipobiema coxpanenust 6uopaznoodpasus Ha 3emiie.

CoBpeMenHast cucrtema opraHuueckoro mupa. Ilpunnunel kinaccuduxanuu opraHu3mMoB. OCHOBHBIE CHCTEMaTHUECKUE TPYIIIBI
OpPraHNU3MOB.

JdemoncTpanuun

[Hoptpetsl: @. Penu, JI. Cnannanuanuy, JI. [Tacrep, M. 1. Meunukos, A. U. Onapun, k. Xongein, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuuer u cxembl: «Cxema ombita @. Penny», «Cxema ombita JI. [lacTepa mo mzydeHuro camo3apoxkiaeHus xu3Hm», «Cxema omnbita C.
Munnepa, I'. FOpu», «3Tanel HeOpraHM4ecKoM 3BOIOLMNY, «I eoXpoHoIornueckas mkanay, «HadanpHble 3Tanbl OpraHUu4eCKON 3BOJIIOLUNY,
«Cxema 00pa3zoBaHUs 3YKapuoT MyTéM cumOuoreHesa», «Cucrema >kuMBOM mpuponsl», «CTpoeHue BHUpYyca», «ApoMop(o3bl pacTeHUi»,
«Punnodute», «OXHOKIETOUHBIE BOAOPOCIH», «MHOTOKIETOUHBIE BOJOpocin», «Mxu», «I[lanmopotHukn», «['oJoceMeHHbIE pacTeHUs»,
«Oprasbl IBETKOBBIX pacTeHHil», «Cxema pa3BUTUS KUBOTHOI'O MUPay, «ApoMopdo3bl JKUBOTHBIX», «[IpocTeiimuey, « KuieuHonoa0CTHBIE,
«IInockue uepBu», «Ynenucronoruey», «Puiob», «3eMHOBOAHBIEY, «IIpecMbikatommecs», «I[Ituiby», «Miekonuratonuey, «Pa3BuTrue KU3HU B
apXeucKou 3pe», «Pa3BUTHE )KU3HU B IPOTEPO3OUCKON 3pe», «Pa3BuTHe )KU3HU B MAJIE030MCKOM 3pe», «PazBuTHE )XU3HU B ME3030MCKOU pey,
«Pa3BuTHE KU3HU B KalTHO30MCKOM 3pe», « COBpEMEHHask CUCTEMA OPraHUYECKOI0 MUPay.

O6opynoBanue: repbdapuy pacTeHUN pa3IUYHBIX OTIENOB, KOJJIEKIIMA HACEKOMBIX, BIJIKHBIE MpernapaThl >KUBOTHBIX, PAKOBUHBI
MOJUTFOCKOB, KOJUIEKIIMM HIJIOKOKMX, CKEJIEThl IMO3BOHOYHBIX >KMBOTHBIX, Yydyela NTHIl W 3BEpel, KOJJIEKIIMH OKAMEHEJOCTEW, MOJIE3HBIX
MCKONIAEMBIX, MYJISI’KH OPIraHUYECKUX OCTaTKOB OPraHU3MOB.

BuprtyanbHasi 1a6opaTtopHasi pabora «MojenupoBanue onbiToB Mmmiepa—tOpu mo u3ydeHHt0 aOMOTEHHOTO CHHTE3a OPTaHHMYECKUX
COEJIMHEHUI B IEpBUYHON aTMOCcheper.

JlabopaTopHas padora «/3y4yeHue U onucaHue UCKOMAEMbIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHrne ocoOEHHOCTEN CTPOECHUS PACTEHUI Pa3HBIX OTAEIOBY.



IIpakTnyeckas padora «/3ydyeHne ocOOEHHOCTEN CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX.

Tema 5. IIpoucxo:kaeHue YeJa0BeKa — aHTPOIOTeHe3

Pa3nensl 1 3agaun aHTpONONOrul. MeToabl aHTPOIOJIOTHH.

CraHOBJIEHME NIPEACTABICHUN O IPOUCX0XKICHUN YesoBeka. Penurnosnsie Bo33peHus. COBpeMEHHbIE HAYyYHbIE TEOPUHU.

CxoncTBo uenoBeka C KUBOTHBIMU. CHCTEMATHYECKOE NOJIOKEHHE 4YesoBeka. CBHIETENbCTBA CXOJCTBA YEJIOBEKA C KUBOTHBIMU:
CPaBHUTEJIbHO-MOP(OIOrHUecKue, 3MOpPHOIOrHYecKue, (PU3NO0JI0ro-OMoXUMHUYEcKue, noBeaeHdYeckne. OTINYMs 4YelIoBEeKa OT >KMBOTHBIX.
[TpsiMOX 0K IeHNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CUTHAJIbHOW CUCTEMBI.

JIBmxyue cuibl (pakTopbl) aHTPOIIOreHe3a: OHOJorudYeckue, couuaibable. COOTHOUIEHHE OMOJIOTMYECKUX U COLMAIbHBIX (PAaKTOPOB B
AHTPOIIOTEHE3E.

OcHOBHBIE CTaguM aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bsHBI (IPOKOHCYNBI) M pPaHHUE MOHTHABI — OOIIME TPEaAKH
4eJI0BEKOOOpa3HbIX 00€3bsH U JIt0eil. ABCTPAONUTEKN — JIBYHOT'HE MPEIKH JtoAei. UenoBek yMenblii, NepBble U3rOTOBIEHUS OpYAUM Tpyaa.
YenoBek NpAMOXOIAUINN U MEPBbIM BBIXOX JItoJeH 3a mpezenbl AQpuku. YenoBek reiaenbOeprckuii — o0mmii mpe1ok HeaHAepTalbCKOro
4eJI0BEKa M YEJIOBEKA pa3yMHOr0. YeloBeK HEaHIEPTAIBCKUM KaK BUJ JIIOAEH X0I0JHOrO KinMaTta. YenoBeK pa3yMHbIl COBpPEMEHHOI'O TUIIA,
JICHHUCOBCKUH 4€JI0BEK, OCBOEHUE KOHTUHEHTOB 3a npezenamMu Apuku. [laneorenetnka u naneoreHoMHKa.

DBOJIIOIUSL COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBIN OTOOp B MOMYJALMIX 4YelOoBeKa. MyTallMOHHBIM MpOIEcC W MOTUMOPHU3M.
[TonmynsiuuoHHbBIE BOJIHBI, Ipeii( reHoB, MUTrpanus u «3(PQPexT 0OCHOBATENN» B MOMYJIALUIX COBPEMEHHOI'O YeJIOBEKa.

UYenoseueckue pacel. llonsitue o pace. bomblue pacel: eBponeouaHas (eBpa3uiickasi), aBCTpaJIO-HETpOUJIHAsI (SKBAaTOpUAIIbHAS),
MOHroyioufiHas (a3uaTcKo-aMepHuKaHCKas). Bpems m myTu pacceneHus yenoBeka IO IiaHeTe. EAMHCTBO denmoBedeckux pac. Hayunas
HECOCTOSITENBHOCTh pacu3ma. [IpucrnocoOaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKpYyXkatouieil cpenbl. BnusiHue reorpadudeckoil cpenbl u
npeiida reHoB Ha MOPQOJIOTHIO U (PU3UOJIOTHIO YeJIOBEKA.

MexucumInHapHble METOIbl B pU3ndeckor (OMOIOrHYecKoi) aHTPONOJIOTHH. DBOJIIOIMOHHAS aHTPOIOJIOTHS U MaJe0aHTPOIOIOTUs
YeJIOBEYECKUX MONyanuid. buoconnansHeie uccaeao0Banus NpUpoasl yenoBeka. MccnenoBanue K03BOMONUNA OMOTOTHYECKOTO U COLIUATIBHOTO
B YEJIOBEKE.

JdemoHcTpanun

[Toptpersr: Y. [Japsun, JI. Jluku, 5. f. Porunckui, M. M. I'epacumos.

Tabnuue! u cxeMbl: «MeTobl aHTPOIOJIOTUNY, «I 0JIOBHOM MO3T YenoBekay, «HenoBekooOpa3Hbie 00€3bsiHbD, «CKeNeT YeI0BeKa U CKEIeT
muMnan3e», «PyIuMeHTBl U aTaBU3MbD), «JIBHKYLIME CHUJIBI AHTPONOreHE3a», «IBOJIOLHMOHHOE JAPEBO YEIOBEKA», «ABCTPAJIONUTEKY,
«Yenosek yMenbi», «HemoBek mnpsamMoxomdmuny», «JleHucoBckui udenoBek» «Heannmepranbup», «KpomanboHLb», «lIpenku demoBekay,
«JTallbl YBOJIFOLIMHU YEJIOBEKa», «Packl uenoBekay.

ObopyznoBaHue: MyJIsKH OKaMEHEJIO0CTeH, MPeMETOB MaTepUalbHON KyJIbTYpbl IPEIKOB YesoBeKa, penpoaykuuu (pororpaduu) KapTuH
¢ MU(OJIOTUIECKUMHU U OMOJIEHCKIMH CIO’KETaMH MPOUCXOKACHUS YeIoBeKa, (hoTorpaduu HaX0JI0K NCKOTIAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET
YeJI0BEKa, MOJEIb Yepella YeJI0BEeKa U Yyeperna IUMIIaH3€, MOJEIb KUCTH YEJI0BEKA U KUCTU IIMMIIaH3€, MOJIEIIN TOPCa MPEIKOB YEIIOBEKA.



JlabopaTopHas padora «/3yueHne ocoOEHHOCTEN CTPOCHHUSI CKEJIETa YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckasi padora «/3yyeHue SKOJOTHUECKUX aJalTAllMM YE€IIOBEKa.

Tema 6. IK0JI0THA — HAYKA 0 B3AHMOOTHOILICHUSIX OPTraHNU3MOB U HA/IOPTraHU3MEHHBbIX CHCTEM C OKPY:Kalollel cpeaoi

3apoxaeHue U pa3BuTHE dKojoruu B Tpynax A. 'ymbonsara, K. @. Pynwse, H. A. CeBeprioBa, 3. I'ekkens, A. Tencnu, B. H. Cykauépa.
Pa3nensl u 3anaun s3xonorun. CBsI3b SKOJIOTHH C IPYTUMHU HAYKAMH.

Mertonb! skonoruu. [loneBsie HaOMIOIEHNS. DKCIIEPUMEHTHI B AKOJIOTHHU: MPUPOJHBIE U JlabopaTopHble. MoienupoBaHrue B 3KOJOTHUU.
MOHUTOPHHT OKpYKaIOIIel Cpeibl: TOKATbHBIN, PETHOHATBHBIN U TJI00ATBHBIN.

3HAaYEHHUE HKOJOTMYECKUX 3HAHHUM Il 4YEJIOBEKA. DKOJIOTHMYECKOE€ MHUPOBO33PEHHE KAaK OCHOBA CBS3€M YEIOBEUECTBA C IMPHUPOIOM.
DopMHUPOBAHKE SKOJIOTUYECKON KYIbTYPHI U DKOJIOTHYECKON IPAMOTHOCTH HACEIICHHUS.

JdemMoHcTpanuu

[Moptpetsi: A. 'ym6onsar, K. ®@. Pynee, H. A. CeBepuios, O. ['ekkens, A. Tencnu, B. H. Cykaués.

Tabnuipl U cxembl: «Pa3nensl 3konoruny, «MeToasl SKoIoTun», «CxeMa MOHUTOPUHTA OKPYKAIOIIEH CPEIb.

JlabopaTopHas padora «/3yueHrne METOI0B SKOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl 1 cpeaa o0MTAHUSA

DKojornyeckue (GpakTopbl U 3aKOHOMEPHOCTH MX AercTBus. Knaccudukauus skonormdyeckux (pakTopoB: abMoTHyeckue, OMOTHYECKHE,
anTpororeHnsie. OOIMe 3aKOHOMEPHOCTH JAeHCTBUS HKojoruueckux ¢aktopoB. [IpaBuno munumyma (K. Inpenrens, 0. JIuGux).
TonepaHTHOCTB. DBpUOHOHTHBIEC M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue (akropsl. CBeT Kak skojorumueckuil (akrop. JleiicTBUe pa3HBIX Y4YacCTKOB COJHEYHOIO CIIEKTpa HAa OPraHU3MBI.
DKOJIOTMYECKUE IPYIIIBI PACTEHUHN U KUBOTHBIX 110 OTHOIIEHHUIO K ¢BeTy. CUTHaNIbHASI posib cBeTa. POTONEPUOAU3M.

Temneparypa kak sxonorudeckuid gakrop. [elicTBue temmneparypsl Ha opranu3mbl. [[OWKHIOTEpMHBIE U TOMOWOTEPMHBIE OpTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocTh kak skojorndeckuit gakrop. [Iprcnocobnenus pacteHuil Kk noaaepkaHuio BoaHoro 6ananca. Kinaccudukanus pacteHuii mo
OTHONIEHMIO K Boje. [Ipucnocobiienns KUBOTHBIX K M3MEHEHHUIO BOJJHOTO pexuMa.

Cpenbl o0MTaHUsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAsA, TOYBEHHAs, TTIyOMHHAS MOANOYBEHHAsI, BHYTpUOpraHu3MeHHas. Pu3nko-
XUMHYECKUE 0COOEHHOCTH cpel oOuTanus opraHnu3MoB. [Iprcrnoco6ienns oprann3MoB K )KM3HH B Pa3HBIX CPEIax.

buonoruueckue purmbl. Buemnue u BHyTpeHHHe puTMbl. CyTOYHBIE M TOAUYHbBIE PUTMBL. [IpUcioco6IeHHOCTh OPraHU3MOB K CE30HHBIM
U3MEHEHHUSM YCIOBHUM KU3HH.

XKuznennsie ¢popmel opranu3moB. [lonsrue o xuzHenHol (opme. XKuzHeHHBIE POPMBI PACTEHUI: 1E€PEBbs, KYCTAPHUKH, KYCTAPHUUKH,
MHOTOJIETHUE TPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE POPMBI KUBOTHBIX: THAPOOUOHTHI, T€OOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTPOCHHUS U
o0pa3a KH3HHU.

buotnueckue Qaxtopsl. Buabl OMOoTHYECKMX B3aWMOJEHCTBHUI: KOHKYPEHIMS, XUIIHUYECTBO, cMMOMO3 U ero (opmel. [lapasutusm,
KOOIepanusi, MyTyaJin3M, KOMMEHCau3M (KBapTUPAHTCTBO, HaxjeOHn4decTBo). HeTpodryeckue B3anmoieiicTBus (Tonmueckue, opuiecKue,



(dabprueckue). 3HauyeHUE OMOTHMYECKUX B3aUMOJEHUCTBUN JUIsl CYLIECTBOBaHHWS OPraHU3MOB B cpelie oOuTaHud. [IpMHIMI KOHKYPEHTHOTrO
VCKJIFOUCHMUS.

JdemMoHcTpanuu

Tabauubl 1 cxeMmbl: «IOKonoruueckue (pakropbn, «CBETOBOM CHEKTP», «IKOJIOIMUECKUE I'PYMIbI )KUBOTHBIX 110 OTHOIIEHUIO K CBETYY,
«TennokpoBHbIE JKUBOTHBIE», «X0JIOAHOKPOBHBIE )KUBOTHBIE», « DU3NOJIOrMUECKHE aJalTalli ) KUBOTHBIX», «Cpelibl 0OOMTaHHSI OPraHU3MOBY,
«buonornueckue putMel», «Ku3zHeHHble GOpPMBI pacTeHui», «KuzHeHHble (POPMBI JKUBOTHBIX», « IKOCUCTEMA LIMPOKOJUCTBEHHOT'O JIECA»,
«2KocucTeMa XBOMHOro secay, «llenn nuranusy», « Xumuudectso», «llapasutusm», «Konkypenuusn», «Cumonosy», «KommeHncanusmy».

O6opynoBanue: repdapuu pacTeHUN U >KMBOTHBIX, MPUCIOCOOJEHHBIX K BIUSHHUIO PA3IMYHBIX 3KOJOTMYECKUX (PAKTOpPOB, repOapuu
CBETOJIIOOMBBIX, TEHENIOOUBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIIOOMBbBIC, TEHENIOOMBBIE U TEHEBBIHOCIHMBBIE KOMHATHBIE PACTEHMS,
repbapuu U KOJUIEKIUH TEIUIONIOOUBBIX, 3UMOCTOMKHX, MOPO30yCTOMYMBBIX PpACTeHMH, uUyuyena OTHIl W 3Bepei, repOapuu pacTeHuil,
OTHOCSIIUXCA K TUTpoduTaM, KcepoduraMm, Me30pUTaM, KOMHATHBIE PACTEHHSI JaHHBIX IPYII, KOJUIEKIIUN KUBOTHBIX, OOUTAIOIIUX B PAa3HBIX
cpenax, repOapuu M KOJUIEKIMU PACTEHUN M >KMBOTHBIX, 00JaJarOMIMX YepTaMu MPUCIOCOOJEHHOCTH K CE30HHBIM M3MEHEHUSM YCIOBUN
KHU3HU, repOapuul U KOJJICKIIUN PACTEHUN M KUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJJIEKLIUHU KUBOTHBIX, YUaCTBYIOIIUX B PA3IUYHBIX
OMOTHYECKUX B3aMMOJCHCTBUSX.

JlabopaTopHas pa6ora «BrisBieHue npucnoco0aeHU OpraHu3MOB K BIMSIHUIO CBETa.

JlabopaTopHas pa6ora «BrisBieHue nprucnoco0aeHU OpraHu3MOB K BIUSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi pa6oTa « AHaTOMHYECKHE OCOOCHHOCTH PAaCTEHUN M3 Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ikos10rusi BUIOB U NOIYJIS LU

DKOJIOTUYECKUE XapaKTEPUCTUKH momyisiuuu. [lomymnsius kak Ouosornyeckas cucrema. Poib HEOAHOPOJHOCTH Cpebl, (PU3NUECKUX
0apbepoB U 0COOEHHOCTEH OMOJIOTHH BUAOB B (POPMHUPOBAHUN IPOCTPAHCTBEHHOM CTPYKTYpPHI HOMyJsiiuil. OCHOBHBIE OKAa3aTEIH MOMYJISIIIHN:
YHCIEHHOCTb, IIJIOTHOCTh, BO3PACTHAS U N0JIOBAsl CTPYKTYPA, POKAAEMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIMSL.

DKojoruyeckass CTpykTypa nonyisuud. OlleHKa YHUCIEHHOCTH mNomyisuuu. /luHamuka nomymsinuu u e€ perynsuus. buortmyeckuit
NOTEHLIMAJ Monysauuu. MojenupoBaHue JUHAMUKU nonyisiuu. KpuBble pocta yncieHHOCTH nonyisiuud. Kpussle BeokuBanus. Perynsuus
YUCICHHOCTH MOMYJISIHIA: POb (AaKTOPOB, 3aBUCAILINX U HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BU0B (I- u K-ctparerun).

[Tonstue 00 ’Kxonmoruueckoi Hume Buaa. Mecroodutanue. MHoromepHas Mozenb skonorunyeckoi Humm Jx. M. Xarunacona. Pa3mepsr
sKosiornueckoi HumM. [loTeHnuanpHas u peain30BaHHAs] HUILH.

Bun kak cucrema nonynauuid. Apeasibl BUAOB. BUIIbI M X )KM3HEHHBIE CTPATErnU. DKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS M MUTPALIMI )KUBOTHBIX. BHOIOrMUecKre NHBA3UU YYKEPOJIHBIX BUJIOB.

JdemMoHcTpanuu

[Toprper: dx. U. XaTunHCOH.



Tabmuubl U CXeMbl: «IJKOJOTHMUECKHUE XapaKTepUCTUKU monmyisinuny», «lIpocTpaHcTBeHHass CTpyKTypa MNOMyJsiuu», «Bo3pacTHbie
NUpaMUIbl TOMyJsun», «CKOPOCTh 3aCeIeHUs] MOBEPXHOCTH 3eMJIM Pa3IMUYHBIMU OpraHuzMamuy», «Moaens skonorudeckoit Humm Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIIUU )KUBOTHBIX.

JlabopaTopHas padora «IIpucnocobsieHus: CEMsSH paCTEHUI K pacCeICHUIO».

Tema 9. DkoJi0rus co00mIECTB. IKOJIOTMIECKHE CUCTEMBI.

CooOmecTBa opranu3MoB. buoiieHos u ero cTpykrypa. CBsi3u MKy OpraHu3MaMu B OUOIIEHO3E.

DkocucreMa Kak oTkpbiTas cucreMa (A. Jx. Tencnu). @yHKUMOHANbHBIE OJOKM OPTaHU3MOB B 9KOCHUCTEME: MPOIYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpodpudeckue ypoBHU. Tpoduueckue nenu u cetr. AOuotuyeckue 0J10ku dkocucTeM. [1ouBsl U Uikl B 3KocucTeMax. KpyroBopot
BEILIECTB U NMOTOK SHEPTUHU B YKOCUCTEME.

OcHOBHBIE TTOKA3aTeNU IKOCUCTEMbI. buomacca v mpoayKius. DKOJIOTUYECKUE MTUPaMUIbl Yhcell, OMOMacChl U YHEPTHUH.

Jlunamuka skocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu. HanpaBieHHble 3aKOHOMEPHbIE CMEHBI COOOLIECTB — CYKLIECCUU.
[lepBuyHble W BTOPUYHBIE CYKIIECCMM W HUX MPUYMHBI. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha cykieccuu. KimmakcHoe cooOmiecTso.
buopasnoobpasue u noaHoTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHbIe S3KOCUCTEMBL. DKOCUCTEMbL 03ED U peK. IKOCUCmEMbL MOpell U OKeaHo8. DKOCUCIeEMbl MYHOP, 11ec08, cmenell, NyCmbltb.

AHTpPONOT€HHBIE YKOCUCTEMBI. ATpo3KOocucTeEMa. ATpolieH03. Paznnuust Mexx1y aHTpOIIOT€HHBIMU U TPUPOJIHBIMU SKOCHCTEMAMMU.

Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. lopozackas ¢uopa u ¢dayna. CuHaHTpomm3aiusi TOpPOJACKOW GdayHBbI.
Bbuonorndeckoe u X035HUCTBEHHOE 3HAUEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aWMOJAECHCTBHII OpPraHuM3MOB B 3KOCHCTeMax. Ponb kackadnozo a¢gexma u 6udog-
20Uukamopos (Kurouesvix 6u008) 8 QyHKYuoHuposanuu skocucmem. IlepeHOC PHEPTUU M BEUIECTB MEXKIY CMEXKHBIMH JKOCUCTEMaMHU.
Y CcTOMYMBOCTD OPraHU3MOB, MOIYJISIUN U SKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBHM.

Mexanusmol 8030eticmaus 3a2pA3HEHULl PA3HbIX MUNOE HA CYOOP2AHUSMEHHOM, OpP2AHUSMEHHOM, HONYIAYUOHHOM U IKOCUCMEMHOM
VPOBHSAX, OCHOBbL IKOJOSUUECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030eticmeus. MeToA0IoTusT MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOITOTE€HHBIX YKOCHCTEM.

JdemoHcTpanun

[Toptper: A. [Ix. Tencnu.

Tabmuuet u  cxembl: «CTpykTypa OuoneHo3a», «IKOCHUCTEMa IMUPOKOJIUCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOTO Jiecay,
«DyHKIIMOHATBHBIE TPYIIITBI OPTAHU3MOB B IKOCHCTEME», «KpyroBopoTt BemecTB B akocuctemey, «llenu nutanus (mactOumHas, IETPUTHAS)»,
«IKoyoruueckas mupaMuia yucemn», « IKoJIoruueckas nupamuaa 6uomMacco», « JKojaorudeckas mupaMuaa sueprum», «Oo6pazoBanue 0010Tay,
«llepBuunas cykueccus», «BoccTaHOBIEHHE Jeca MOCIE MOXKapa», «IKOCUCTEMA 03€pa», «ArpoueHos3», «KpyroBopor BemectB M mOTOK
SHEPruu B arpoueHosey, «lIpumepsl ypOoskocuctem.



O6opynoBanue: repbapuy pacTeHUH, KOJJIEKIIMA HACEKOMBIX, Uy4ersa NTHIL U 3Bepeil, rep0apuu KyJIbTYPHBIX U IUKOPACTYLIUX PACTEHUH,
AaKBapUyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckasi padora «/3ydyenue u onrcanre ypO03KOCUCTEMB.

JlaGopaTopHas padora «/3ydyeHue pazHooOpa3usi METKUX OYBEHHBIX WICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

IKCKypeusi «IKCKypcUsl B THUIHMYHBIM OHoOreoneHo3 (B AyOpaBy, Oepe3HsK, €JIbHUK, Ha CyXOJOJbHBIA WM MONMEHHBIA JIyT, 03€po,
00710TO)».

IKCKypcusi « IKCKYpCHsI B arpOdKOCUCTEMY (Ha MOJIE WIH B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — rinodanbHas IKOCHCTEMA

buocdepa — obmierutaneTapras 06og0uka 3emMiH, T1€ CYIIECTBYET WM CYIIECTBOBaja *KU3Hb. Pa3BuTue npejcrtaBieHuil o ouocdepe B
Tpynax 2. 3tocca. Yuenue B. U. Bepnaackoro o 6nochepe. Obnactu 6uocdepst u e€ cocras. JKuBoe BeriecTBo 6uocdepsl v ero PyHKIIUH.

3akoHOMepHOCTU cymiecTBoBaHUS Ouocdepbl. OcobeHHOCTH OMocdepbl Kak MOOAIbHON JKOCHUCTEMBI. J[MHaMHuYecKoe paBHOBECHE B
ouocgepe. KpyroBopoTsl BemecTB 1 OMOreoXuMHUYECKHEe LUKIIbI (YIiiepoaa, a30Ta). PUTMUYHOCTE siBeHU# B buocdepe.

3onanbHOCTh Ouochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIIIU: TYHJpa, XBOWHBIE Jieca, CMEIIAaHHBIE W ITUPOKOJIMCTBEHHBIE JIeca,
CTENH, CaBaHHBI, ITyCTHIHU, TPOIIMYECKUE JIeCa, BBICOKOTOPbhsl. KiMMar, pacTUTENbHBIN 1 )KUBOTHBIM MUP OMOMOB CYIITH.

CtpykTypa ¥ QyHKIUS )KMBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIHaIa U OMOCPEPHBIX (PYHKIIMIMA.

JdemoncTpanuun

[Toptpetsl: B. U. Bepnaackuii, 3. 3rocc.

Tabmuier u cxeMsbl: «I'eocdepsr 3eminy, «KpyroBopot azora B npupojae», «KpyroBopot yriepoaa B mpupojie», «KpyroBopor kucinopoaa
B npupoje», «KpyroBopot BojbI B ipupoae», «OcHoBHbIE OMOMBI cyny, «KinnMmarnyeckue nosica 3emnn», « Tynapay», «Taitra», « Cmenianabi
necy, «lIupokonucTBeHHBIN ecy, «Crenby, «CaBanHay, «IlycTeinay, « Tponuyeckuit gecy.

O0GopynoBanue: repdapur paCTeHU pa3HbIX OMOMOB, KOJUICKITUH KUBOTHBIX.

Tema 11. YestoBek U OKpYyKawIIas cpeaa

DKOJOTUYEeCKHe KpU3HUChl U MX MpUYMHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHE BO3AYIIHOM cpeabl. OxpaHa BO3ayXa.
3arpsi3HeHne BoAHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Paspymienne noussl. OXpaHa NOUYBEHHBIX pecypcoB. MI3MeHeHne kinumara.

AHTpPOIIOr€HHOE BO3JIEHCTBUE HA PACTUTEIBHBIN M )KUBOTHBIM MHp. OXpaHa pacTUTEIBLHOTO M )KMBOTHOTO Mupa. OCHOBHBIE TIPUHIIMIIBI
oxpanbl pupoabl. Kpacusie kuuru. Oco6o oxpansemslie npuponbie Tepputopun (OOIIT). boTanuueckue cajbl U 300JI0TMUYECKHUE MAPKU.

OCHOBHBIE NPUHLUIIBI YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA M NPUPOAbl. PalmoHalIbHOE NPHUPOAOIOJIB30BAHUE U COXPAHEHUE
ouonornyeckoro paszHooOpaszus 3emin. OOmMe 3aKOHOMEPHOCTH TJIO0ATBHBIX HKOJOTUYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO
KpPHU3HCa U €r0 BEPOATHBIE MOCIIEICTBHS.

Pa3BuTHe MeETOIOB MOHUTOPHUHTA pPa3BUTHS OMNACHBIX TEXHOTEHHBIX IMpoleccoB. CucmemHvle uUcciedo8anus nepexooa K
pecypcocbepezaroujeli U KOHKYPEeHmMocnocoonou snepeemuke. buonozuueckoe pasnoodpasue u buopecypcel. Hayuonanvuvle ungopmayuonnole



cucmembl, obecneuusaiowjue 00CmMyn K UHGOpMayuu no COCMOAHUIO OMOENbHbIX U008 U dKocucmem. OcHogbl sKopeaburumayuu SKOCUCmem
u cnoco606 6opvoBL ¢ buonospedcoenusmMy. PekoncmpyKyus MOpCKUX u HA3eMHbIX IKOCUCHEM.
JdemMoHcTpanuu
TaOnuub! u cxemsl: «3arpszHeHue aTMochepsl», «3arpszHeHue rupocheps», «3arps3HeHre nouBbl», «llapHukoBslil 3pdexT», «Ocobo
OXpaHsieMble TPUPOAHBIE TEPPUTOPUN», «MOIETN YyIIPaBISIEMOTO MUPaY.
Ob6opynoBanue: Gororpaguu oXpaHseMbIX pacTeHui 1 KuBoTHEIX KpacHoil kuuru Poccuiickoit @enepanyu, KpacHoi KHUTH permoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHMUA

JIMYHOCTHBIE PE3VYJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS OOYYaIOIMIMMUCS TMPOrpaMM CpeAHEero oOmiero oOpa3oBaHMUS:
JUYHOCTHBIE, METAIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType JNMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS MPOTPAMMbI 1O OHOJOTMU BBIACIEHBI CIEAYIOIIME COCTABIISIONIME: OCO3HAHUE
00y4JarImUMHCS POCCUNCKOMN MPaKIaHCKON HAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH U CAaMOOTIPEACIICHUIO, Haluyue
Momusayuu K 00y4eHU0 OMOJIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEKIEHHUN JIMYHOCTH HA OCHOBE KJIIOYEBBIX LIEHHOCTEH U
UCTOPUYECKUX TPAJAMINA Pa3BUTHsI OWMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYalOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
NESITENIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMH, MPHUCYIIUMU CHCTEME OHOJOTHYECKOTO O0O0pa3OBaHUs, Haluyue HpagoCO3HAHUSL
HKOJIOTMUECKON KYNbTYPBl, CHOCOOHOCMU CMABUMb UEIU U CTPOUTD KUZHEHHBIE IJIaHBI.

JIMYHOCTHBIC pe3yJbTaThl OCBOEHUS MPOTPAMMBbI MO OMOJOTHUU JTOCTUTAIOTCS B €IUHCTBE y4eOHOW M BOCHUTATEIBHON NEATEIHHOCTU B
COOTBETCTBUHU C TPAJAULIMOHHBIMUA POCCUHCKUMU COLUOKYIbTYPHBIMU, UICTOPUUECKUMH U AyXOBHO-HPABCTBEHHBIMU LIECHHOCTAMU, IPUHSATHIMU
B OOIIECTBE MpaBUJIaMU M HOPMaMU IMOBEJICHHS U CIOCOOCTBYIOT IMpOIlECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUSA M CaMOPa3BUTHS, PA3BUTHUS
BHYTpPEHHEH MO3UINHU JUYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U ITPABOMOPSIKY, UETIOBEKY TPYy/Aa U CTapIIeMy MOKOJECHUIO, B3AUMHOTO
yBa)KeHHsI, OEPEKHOTO OTHOIICHHSI K KYJIbTYPHOMY HaCIEAUIO ¥ TPATUIUsIM MHOTOHAIIMOHATILHOTO Hapoa Poccuiickoit denepanuu, mpupoe
Y OKpYXarUIEn cpele.

JIngHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOTro mpeaMera «buonorus» JOMKHBI OTpakaTh TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUXCS
PYKOBOJICTBOBAThCSI CPOPMUPOBAHHON BHYTPEHHEW MO3UIMEH JTUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpPUEHTAIMI, MO3UTHUBHBIX BHYTPEHHUX
yOeXIeHH, COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIIEeCTBA, PACIIUPEHHE dKU3HEHHOTO OIIbITA U OTIBITA JIEATEIbHOCTH
B MIPOIIECCE pean3allii OCHOBHBIX HAMPABJICHUN BOCITUTATEILHOMN JACATEILHOCTH, B TOM YHCIIC B YACTHU:

1) rpa’k1aHCKOT0 BOCTIUTAHWS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3HIIMH 00YYAIOIIETOCs! KaK aKTUBHOTO ¥ OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOU JAESITEIHHOCTH MPU CO3/IaHUM YUEOHBIX TMPOCKTOB, PEIICHUH YUEOHBIX U MO3HABATEIBHBIX 3aj1ad,
BBITIOJTHEHUU OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTB OMPEENSITH COOCTBEHHYIO TIO3HITUIO TI0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HH U OOBSICHATH €€;

YMEHHE YYUTHIBATh B CBOUX JCUCTBUAX HEOOXOJMMOCTh KOHCTPYKTMBHOTO B3aMMOJCUCTBUS JIOJACH C pa3HBIMU YOEKICHUSIMHU,
KYJIbTYPHBIMU LIEHHOCTSIMU U COLIMAJIBHBIM MOJI0KEHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOIIECCE COBMECTHOTO BBINOJIHEHHUS Y4E€OHBIX, TO3HABATEJIbHBIX W HCCIIEIOBATENbCKUX 3a/ad,
YBXXUTEIbHOT'O OTHOIICHUS! K MHEHHUIO OIIITOHEHTOB MIPU O0CYXJACHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPIKAHUS;



TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOM ACSATEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTh POCCUMCKOW TPaXJTAHCKOW HMICHTUYHOCTH, MAaTPHUOTHU3MA, YBAXKEHHUS K CBOEMY HAapoOAy, YyBCTBa OTBETCTBEHHOCTHU
nepen PonnHoil, ropaoctu 3a cBoit kpail, cBoro PoiuHy, CBOI A3BIK U KyJBTYPY, MPOILIOE U HACTOALIEE MHOTOHAIIMOHAIBHOTO Hapoa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACIEIUI0O U TMaMSITHUKAM HOPHUPOAIBI, IOCTHXeHHsM Poccunm B Hayke, MCKYCCTBE, CIOpTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTD OIIEHWBATDH BKJIA/l POCCUICKUX YUEHBIX B CTAHOBJICHHE M PA3BUTHE OMOJIOTUM, TIOHUMAHUS 3HAUEHUsI OMOJIOTUH B MIO3HAHUU
3aKOHOB TIPUPO/IBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeiHas yoexxIEHHOCTh, TOTOBHOCTH K CIYKEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTD 3a €r0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEN POCCUHUCKOTO HAPO/IA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTD OIICHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHE YCTOMYUBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTENSM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO MPHUHSATHS IIEHHOCTEH CEeMEWHOW >XU3HU B
COOTBETCTBUU C TPAAUIUIMU HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIMTAHMS:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYyHa, OOMIECTBEHHBIX
OTHOIIICHU;

MOHUMAaHUE SMOLMOHAIBHOTO BO3/IEUCTBUS AKUBOW MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXXEHUIO B PAa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHHE MPOSBIIATh KAYECTBA TBOPUYECKON JTUUHOCTH;

5) ¢pusnyeckoro BocnuTanus, GOPMHUPOBAHNS KYJIbTYPbI 310POBbS M IMOIHOHAJIBHOIO 0JIATONOJTYyYHS:

MOHUMAHUE U peau3aius 3I0pOBOro u 06e30macHOTO 00pasa XKU3HM (30POBOE MUTaHUE, COOJIOICHIE TUTUEHUYECKUX MPABWI U HOPM,
cOalaHCUPOBAHHBIN PEXHUM 3aHATUH W OT/ABIXA, PETYJsipHas (PU3NYECKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO
OTHOIICHHSI K COOCTBEHHOMY (PHM3UYECKOMY U TICUXHUECKOMY 3I0POBBIO;

MOHUMAHUE IIEHHOCTH MPABWJI WHIUBUIYAIHLHOTO M KOJUICKTUBHOTO 0€30MacHOTO MOBEICHHS B CUTYAIUAX, YIPOXKAIOIIUX 30POBHIO U
JKU3HHU JIIOJICH;

OCO3HAHUE MOCEACTBUNA U HENIPUATHS BPEAHBIX PUBBIUEK (YIIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KypEHHUs]);

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IIEHHOCTH MacTepPCTBa, TPYI0II00HE;

TOTOBHOCTh K aKTUBHOM JESTEIHLHOCTH TEXHOJIOTHYECKON M COLMaIbHON HAampaBIE€HHOCTH, CIIOCOOHOCTh HHUIIMMPOBATD, IIJIAHUPOBATH U
CaMOCTOSTEIHHO BBITIOJIHATD TAKYIO JESTEIbHOCTD;



MHTEPEC K pa3IM4HbIM cpepaM NpodhecCHOHATbHOW AESITENbHOCTH, YMEHHE COBEpLIaTh OCO3HAHHBIM BbIOOp Oyayuliell npodeccuu u
peayin30BbIBATH COOCTBEHHBIE KU3HEHHBIE IJIAHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO U CaMO0OOPa30BaHMIO Ha MIPOTSHDKEHUH BCEH KU3HU;

7) 3KOJIOrM4eCKOro BOCIIUTAHUSA:

9KOJIOTMYECKH 11e71ecO00pa3HOe OTHOIIEHUE K IPUPOE KaK HCTOUHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

HOBBIIIEHUE YPOBHSI KOJOTHUECKOI KyJIbTYphl: IPUOOPETEHUE OIbITA MJIAHUPOBAHMSI IIOCTYIKOB U OLIEHKH MX BO3MOXKHBIX MOCIIEACTBUN
JUI OKPY>KaloIlel cpebl;

OCO3HAHME INI00ATIBHOTO XapaKTepa 3KOJIOTHUECKUX IPOOJIEM U TyTeH UX pelIeHUs;

CIIOCOOHOCTh HMCHOJIB30BaTh MpUOOpETaeMble NPH W3YYEHUH OWOJIOTMM 3HAHUS M YMEHHUS IpPU PEIICHUU Opo0JieM, CBA3aHHBIX C
palMOHAIBHBIM TNPUPOAONOIL30BaHUEM (COOIIOACHNE MNpPaBUI IOBEIEHUS B NPUPOJE, HANPABICHHBIX HAa COXpaHEHHE paBHOBECHS B
9KOCHCTEMAaX, OXPaHy BUJIOB, SKOCUCTEM, OHOC(heEphl);

AKTUBHOE HENPUATHE JACUCTBHM, NMPUHOCSAIIMX Bped OKpYXKarouleil MNpUPOAHOW Cpele, YMEHUE NPOTHO3UPOBaTh HEOIAronpusTHbHIE
9KOJIOTUYECKHE MOCIEACTBHS MPEITPUHUMAEMBIX IEHCTBUI U IPEJOTBpAIIaTh UX;

HAJIMYME PA3BUTOTO HKOJOTUYECKOT'O MBINUICHHS, SKOJIOTHYECKONW KYJIbTYpPBI, OINbITa JIEATENIbHOCTH 3KOJOIMYECKOM HampaBIeHHOCTH,
YMEHHS pyKOBOJCTBOBATHCSI MU B MTO3HABATEIHHOM, KOMMYHUKATHBHON M COLMAIBHON MPAKTUKE, TOTOBHOCTH K YYacCTHIO B MPAaKTHUYECKOU
JESTENbHOCTH KOJIOTMUECKON HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOTI'0 O3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAayKd M OOIIECTBEHHOM NPAKTUKH,
OCHOBAHHOTI'O Ha IUAJIOre KyJIbTYp, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIIEHCTBOBAHUE SI3bIKOBOM M UNTATENIBCKOW KYJIBTYpBI KaK CPEICTBA B3aUMOICHCTBHS MEXKY JHObMHU U MO3HAHUS MUPA;

NOHMMaHHe crneuu(uKy OUOJIOTUH KaK HayKH, OCO3HAaHHUS €€ poiu B (POPMHUPOBAHMHU PALMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3AaHUU
LEJOCTHOTO TMpEACTaBICHUs] 00 OKpY)KaloIIeM MHpEe KaK O €IUHCTBE MPUPOJIbI, YelOBeKa M O0OIlecTBa, B MO3HAHUU MPUPOJHBIX
3aKOHOMEPHOCTEN U pellieHUuH MpobiieM CoOXpaHEeHUs IPUPOITHOTO PaBHOBECHS,;

yOeKIEHHOCTh B 3HAYMMOCTU OMOJIOTUH ISl COBPEMEHHOM IMBUIN3AIMHN: 00ECIICYeHNsI HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3JaHNE
NEePCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX peIlaTh PeCypCcHbIe MPoOIeMbl Pa3BUTH Y€JIOBEUECTBA, MTOMCKA MyTEH BBIXOAA U3 TIT00ATBHBIX
HKOJIOTMUECKHUX MpoOJieM U obecreueHus nepexoia K yCTOMYMBOMY Pa3BUTHIO, pPallMOHAIBHOMY MCIIONIB30BAHUIO MPUPOJIHBIX PECYPCOB U
(opMHPOBAHHIO HOBBIX CTAHJAPTOB JKU3HU;

3aWHTEPECOBAHHOCTH B MOJYYCHUH OMOJOTUYECKUX 3HAHUH B LIEJSX MOBBIIICHHS O0IIEH KyIbTYpbl, €CTECTBEHHO-HAYYHOW IPAMOTHOCTH,
KaK COCTaBHOM YacTu (PyHKIMOHAIBHON TPaMOTHOCTH 00y4JaroImuxcs, GopMUpyeMol IpU U3y4YeHUU OUOJIOTUH;

NOHMMAaHHE CYIIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJyYaeMble 3HAHUS JIJIS
aHanm3a U OOBSICHEHUS SBJICHUN OKPY)KAIOIIEro MHpA M MPOUCXOAIMINX B HEM M3MEHEHHH, yMEHUE JeJaTh 0OOCHOBAHHBIE 3aKIIIOUEHUS HA
OCHOBE Hay4HbIX ()aKTOB M UMEIOLIMXCS JAHHBIX C LIE€JIbI0 IIOJIYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIILHO UCTIOIb30BaTh OMOJIOrMUECKNE 3HAHUS JIJIsl pelIeHUs IPo0JIeM B peallbHbIX )KU3HEHHBIX CUTYaLUsX;



OCO3HaHHUC I CHHOCTH H&y‘lHOfI ACATCIIBHOCTHU, TOTOBHOCTH OCYHICCTBIIATL TIPOCKTHYIO MW HCCICAOBATCIBCKYIO JCATCIBHOCTDH
WHIWBUAYAJIIBHO U B I'PYIIIIC,

TOTOBHOCTB M CIIOCOOHOCTH K HCIIPCPBIBHOMY O6p330BaHI/IIO 151 CaMOO6p830BaHI/IIO, K aKTUBHOMY ITOJYUYCHHIO HOBBIX 3HAHUI MO0 OHMOJIOTUH
B COOTBCTCTBHHU C ) KN3HCHHBIMU l'IOTpe6HOCT}IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yabTaThl OCBOEHUSI Y4eOHOro mpeameTra «buosiorusy BKIIOYAIOT: 3HAUUMBbIE Ul (POPMHUPOBAHUST MUPOBO33PEHUS
00y4JarImuXcs MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPa)KalolUe LEIOCTHOCTh HAyYHOW KapTHHBI MHUpa U
cnenupuKy METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPIHUs, SABJICHUE, IPOLECC, CUCTEMA, HaAYyYHbIN (DaKT,
MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeIOBaHNe, HAOII0eHIE, U3MEPEHUE, IKCIIEPUMEHT U APYTUe); YHUBEpPCATbHBIC
yueOHbIe IeiicTBYs (TT03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISITUBHBIC), 0OecreunBatotire GopMupoBaHue (yHKIIMOHAIBHON IPaMOTHOCTH
U COLMATBHOM KOMIETEHIMH OO0y4aroluuxcs; CHOCOOHOCTh OOY4YaroIIMXCS  HUCIOJIb30BaTh OCBOEHHBIE  MEKIUCIUIUIMHAPHBIE,
MUPOBO33PEHUECKHE 3HAHUS ¥ YHUBEPCAIbHbIC yueOHbIE ACHCTBUS B TO3HABATEIHLHON U COLIMANIbHOM MPAKTHKE.

B pesynbrare u3yueHus OMONOTHHM HA YPOBHE CpellHEro obmiero odpazoBanus y o0ydaromierocs 0yayT copMUpOBaHbl O3HABATEIbHbBIE
YHHUBEpPCaJIbHbIE yueOHbIE AEUCTBHS, KOMMYHHMKAaTHUBHBIE YHHUBEpCaJbHbIE y4yeOHbIE NEHCTBUSA, PEryJsTUBHbIE yHHUBEpCaJbHbIE y4yeOHbIE
JIECTBHSI, COBMECTHAS JEATEIbHOCTb.

MertanpenMeTHbie pe3yIbTaThl OCBOCHUS IPOTPaMMbI CPEAHET0 00IIEro 0Opa30BaHMs TOJKHBI OTPaXKaTh:

OBiaieHne yHUBEpPCaJIbHbIMH Y4eOHBIMHU MTO3HABATEIbHBIMHU ACHCTBUAMU:

1) 6a30Bble JOrHYeCKHeE Il CTBHUA:

CaMOCTOATENBHO (POPMYIUPOBATH U AKTYyaTU3UPOBATH MPOOIEMY, pacCMaTpUBaATh €€ BCECTOPOHHE;

UCMOJIb30BaTh MPU OCBOECHUM 3HAHUI MPUEMBI JIOTHYECKOTO MBIIUICHHUS (aHANIW3a, CUHTE3a, CPAaBHEHUS, KiacCHU(PHUKAIMU, 00001eHHs ),
PacKpbIBaTh CMbIC OMOJIOTMYECKUX MOHITHH (BBIACIATh X XapaKTEepHbIE IPU3HAKU, YCTAHABIMBATD CBSI3U C IPYTUMU MOHITHIMM);

ONpENENsATh LENHU JEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUM HMX JIOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl NEATEIBHOCTH C
NIOCTABJIEHHBIMU LIEISIMU;

UCTIOJIH30BATh OMOJIOTHYECKUE TIOHATHUS 7151 O0bSICHEHUS (PAKTOB U SBJICHHUM KUBOU MIPUPOIBL;

CTPOUTH JIOTMUECKHE pACCYKICHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOIMH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHBOPEYHS B
paccMaTpHUBAaEMBbIX SIBJICHHUSX, (POPMYITHPOBATH BBHIBOJIBI U 3aKITIOUYCHHUS;

NPUMEHSITh CXEMHO-MOJIENbHBIE CPEICTBA ISl MPEACTABICHMS CYLIECTBEHHBIX CBA3€H M OTHOIIEHUN B HM3y4YaeMbIX OHMOJOTMYECKUX
00BeKTax, a Tak)Ke MPOTUBOPEUU PA3HOTO POJA, BBISIBIEHHBIX B PA3IMUHBIX HH()OPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IJIaH pEHIeHHs MPOOJIEMBI ¢ YUETOM aHAIIM3a UMEIOIINXCS MAaTEPUATIbHBIX U HEMATEpUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B AECSITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIAM, OLIEHUBATh PUCKH ITOCIEACTBAN IEATEIBHOCTH;

KOOPAWHUPOBATH M BBITIOIHATH pab0OTy B YCIOBHSIX PEaTbHOTO, BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;



pa3BUBaTh KPEaTUBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

2) 6a30BbIe UCCIIE0BATEIbCKHIE NeiiCTBUS:

BJIAJICTh HaBBIKAMHU Y4eOHO-MCCIICIOBATEILCKOM W TIPOCKTHON NEATEIBHOCTH, HAaBBIKAMH pa3pelICHUs MpoOJeM, CIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOIOB PEIICHHS MPAKTUYECCKHUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB IIO3HAHUS;

UCTIOH30BATh PA3IUYHBIC BUJBI ICATEIHHOCTH MO MOTYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIPETALNH, TPEOOPa30BaHUI0  IPUMEHEHHIO B
y4eOHBIX CUTYAIUSIX, B TOM YHCJIC IIPH CO3JJaHUH YUYCOHBIX U COITMAIBHBIX IPOCKTOB;

(opMHpPOBaTh HAYYHBIH TUT MBIIIJICHHS, BJIaJICTh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMU MOHSATHSIMH U METOIAMH;

CTaBHUTH U (HOPMYITUPOBATH COOCTBEHHBIC 3a]]a4l B 00Pa30BaTEIHHON ACATEIHPHOCTH 1 )KU3HEHHBIX CUTYAIHIX;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIE CBSI3U M aKTyalIM3UpPOBATh 3a/ady, BBIIBUTATh THUINOTE3y €€ pEIIeHUs, HAXOIUTh apryMEHTBHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh TapaMETPbl U KPUTCPUU PEIICHUS;

aHAJIM3UPOBATH MOJIYUYCHHBIC B X0JIC PEIICHUS 33]]a41 PE3yJIbTaThl, KPUTHYECKHU OIICHUBATH UX JIOCTOBEPHOCTb, IIPOTHO3UPOBATh H3MCHCHHE
B HOBBIX YCIIOBHSIX;

JlaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISITH IeJICHAIIPABIICHHBIN TTOUCK MTEPEHOCA CPEIICTB U CIIOCOOOB NCHCTBHS B MTPO(HECCUOHATBHYIO CPENY;

YMETbh MEPEHOCHUTH 3HAHUS B TIO3HABATEIBHYIO U MMPAKTUIECKYIO 00IaCTH KU3HEAEATEIbHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIaCTei;

BBIJIBUT'aTh HOBBIE UJICH, IIpe/IaraTh OpUTrHHAIbHbIE TOAXO0/bl U PEIIEHUs, CTABUTh IPOOJIEMBI U 33[1a4H, JOMYCKAIOIIKEe aIbTePHATUBHBIC
pereHus.

3) pabdora ¢ unopmanueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOYHHKAX WH(POPMAINH (TEKCTe Y4eOHOTO MOCOOUs, HAyYHO-TIOMYJISIPHOM JTUTEpaType, OMOIOrMYECKUX
CIIOBapsAX W CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3zax MAaHHBIX, B VIHTepHeTe), aHaIM3UpPOBaTh WHGPOPMAIMIO PA3NIUYHBIX BUAOB U (Popm
NPE/ICTaBIICHNS], KPUTHYECKU OIIEHUBATh €€ JOCTOBEPHOCTh M HETIPOTUBOPEUHBOCTH;

(bopMyIHpOBaTh 3aMpPOChl U MPUMEHSTH PA3TUYHbIE METOJBI NPU TIOUCKE U OTOOpE OMOIOTHYECKOW WH(pOpMAINK, HEOOXOIUMOM st
BBITTOJIHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT HCIOJB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTHBHOTO
UCTIOIB30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSATEIBHO BEIOMPATh ONTUMAIBHYIO (OPMY IPEACTaBICHHS OMOIOTHYECKO nH(pOpMAIUH (CXeMBI, TpaQUKH, JHArpaMMBbI, TaOIHIIbI,
PUCYHKH U JPYroe);

UCTIOJIh30BATh HAYYHBIN S3BIK B KAYECTBE CPE/ICTBA NIPU paboTe ¢ OMONIOTHYeCKOi HH(OpMAIUEH: MPUMEHITh XUMUYECKUE, GPU3NICCKHIE U
MaTeMaTU4YEeCKHe 3HaKH U CHMBOJIBI, POpMyIbl, a0OpeBUaTypy, HOMEHKJIATYPY, UCIOIB30BaTh U MPEe0OpPa30BhIBATH 3HAKOBO-CHUMBOJINYECKUE
CpeICTBa HATJITHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHMS U 3alIUTHI HH(pOpMaIuu, HHHOPMAIIMOHHOH 0€30ITaCHOCTH JTMYHOCTH.

OBJajieHNe YHHBEPCAJIbHBIMH KOMMYHMKATHUBHBIMH e CTBUSIMU:



1) o0mmeHue:

OCYIIECTBIIITH KOMMYHHUKAILIUK BO BCEX cPpepax KU3HU, AKTUBHO YHaCTBOBATh B JUAJIOT€ WM JUCKYCCHH I10 CYIIECTBY OOCYKIAEMOM TEMBI
(yMeHME 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CY)KJIEHHUS OTHOCUTEJIBHO BBIIIOJHEHMs IpeAaraeMoi 3ajlauyd, Y4YUTbIBAaTh HHTEPECHl U
COIIACOBAHHOCTb MO3ULUHI IPYTMX YYACTHUKOB JHAIOra WU AUCKYCCHH);

pacrno3HaBaTh HeBepOaIbHbIE CPEICTBA OOLIEHUS, IOHUMATh 3HAYEHUE COLMAIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(PIMKTHBIX
CUTYaIMi, yMETb CMATYaTh KOH(MIUKTHI U BECTH [IEPETOBOPBI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS M B3aUMOJEHCTBUS, MOHMMATh HAMEPEHHUs JAPYIHX JIIOJCH, MPOSBISATH YBAXKUTEIBHOE
OTHOLIEHHE K COOECETHUKY U B KOPPEKTHOU (popme popMyIHpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTHYHO M3JIaraTth CBOIO TOUKY 3pEHUS C UCTIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI IeSITEJIbHOCTD:

NOHMMAaTh U MCIIOJIb30BATh MPEUMYIIECTBA KOMAaHIHOM M HHIAMBUAYAJIbHOM pPaOOTHI MpH pEleHUH OHOIOrMYecKOd MpobIembl,
000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHHUSI TPYIITOBBIX (POPM B3aUMOJICUCTBUS NIPU PELICHUU YUEOHOH 3aauH;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUI C YIETOM OOIMX UMHTEPECOB M BOSMOXKHOCTEH Ka)KIA0T0 WieHa KOJUIEKTHBA;

IPUHUMATh LEJIH COBMECTHOW JAESATENBHOCTH, OpPraHU30BBIBaTh U KOOPAMHHMPOBATH JEHCTBHA IO €€ NOCTHKEHHIO: COCTABIIATH IUIAH
NEHCTBUH, paclpeesiTh PO ¢ YYETOM MHEHUH YYaCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOU pabOThI;

OLICHMBATh Ka4€CTBO CBOET0 BKJIaJa M KaX/I0I0 yYaCTHUKA KOMaH/Ibl B OOIIMIA Pe3yNbTaT MO pa3pad0TaHHBIM KPUTEPUSIM;

npeyiaratb HOBbIE IPOEKTHI, OLIEHUBATh UJIEU C TIO3UL[MU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh MO3UTHUBHOE CTPATETHYECKOE IOBEIECHUE B PA3IUYHBIX CHUTYaIUsX, MPOSBIATH TBOPYECTBO M BOOOpaskeHHE, OBITh
UHUIUATUBHBIM.

OBiaieHNe YHUBEPCAJbHBIMH PeryJIITUBHBIMM 1€ CTBUAMM:

1) camoopranu3zanus:

UCIIOJIb30BATh OMOJIOTUYECKUE 3HAHMS JIJISl BBISIBJICHUSI POOJIEM M X PEIIECHUS B dKU3HEHHBIX U YUEOHBIX CUTYALUSIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 11eJIeBbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX JIEUCTBUSIX M MOCTYIKAX IO OTHOIICHHUIO K KUBOM
IPUPOJE, CBOEMY 3JOPOBBIO H 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSATEIBHO OCYIIECTBIIATH MTO3HABATEIBHYIO A€ATEIHHOCTD, BBISBIATH IPOOJIEMBI, CTABUTH U (POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B
o0pa3oBaTeNbHON ACSITEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEIBHO COCTABIISATh TUIAH PEIICHHS TPOOJIEMBI ¢ YUETOM UMEIOIINXCS PECypCOB, COOCTBEHHBIX BOZMOXKHOCTEH U MPEANOYTECHUH;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHMpsATh paMK{ yueOHOTro MpeaMeTa Ha OCHOBE JIMYHBIX MPEIINOUYTECHUN;

JieNiaTh OCO3HaHHBINA BEIOOD, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U IPOSBICHHUIO IIMPOKOH JpYyAUMIUM B Pa3HbIX OOJACTSIX 3HAHUM, MOCTOSHHO IIOBBIIATH CBOU
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.



2) CaMOKOHTPOJIb:

J1aBaTh OICHKY HOBBIM CHUTYAIlUsM, BHOCHTh KOPPEKTUBBI B ICATCILHOCTD, OLIEHUBATH COOTBETCTBHE PE3YIIHTATOB IIEJISIM;

BJIAJIETh HABBIKAMHM TI03HABATEILHOM pedIeKCHU KaK OCO3HAHMS COBEPIIIAEMbIX JICHCTBHUI W MBICIHTEIBHBIX MPOIIECCOB, HX PE3YJILTATOB U
OCHOBAHHUH, UCIIOJIB30BATh MPUEMBI Pe(IIEKCHH IS OIIEHKH CUTYAlliH, BEIOOPA BEPHOTO PEIICHHUS;

yYMETh OI[CHUBATh PUCKH U CBOEBPEMEHHO MPHHUMATH PEMICHHUS 10 MX CHUKEHUIO;

IPUHAMATh MOTHBBI M apTYMEHTHI IPYTUX TPH aHAIHM3€ PE3yIbTaTOB JAEATEIBHOCTH,

3) npuHsiTHE Ce0sl U APYrUX:

IPUHUMATH ce0sl, TOHUMast CBOM HEIOCTATKH U JJOCTOMHCTBA,;

IPUHUMATh MOTHBBI M QpT'YMEHTHI APYTUX IIPH aHAIN3€ PE3YJIbTATOB JEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTHX HA OIIHOKH;

pa3BHBaTh CIIOCOOHOCTH MOHUMATH MUP C MO3HIIUH APYTOTO YETOBEKA.

INPEJMETHDIE PE3VJIBTATDBI

[IpenmeTHble pe3ynabTaThl OCBOCHHUS CcoOjAepkaHUs ydeOHoro mpenmera «buomorus» Ha yriyOonéHHOM YPOBHE OpPHEHTHPOBAHBI Ha
obecnieuenre mpoduIbHOro 00ydeHus o0ydaromuxcst ononoruu. OHU BKIIIOYAIOT: crieliuUUIEcKue i OMOJIOTUH HAYyYHBIC 3HAHUS, YMEHHS U
CrocoOBl JCUCTBHUI MO OCBOCHHUIO, MHTEPIPETALUUA U MPeoOpa30BaHUIO 3HAHWIA, BUIBI JCSITEILHOCTH MO TMOJYYCHHIO HOBBIX 3HAHMMA U HX
NPUMEHEHHUIO B Pa3JIMYHBIX YYEOHBIX, a TaKK€ B PEATbHBIX JKU3HEHHBIX CHTyalusiX. [IpeaMeTHbIe pe3ynbTaThl MPEICTaBIEHBI 1O TOAaM
M3yUYCHMUSL.

[IpeameTHbIe pe3ynbTaThl OCBOEHUS yueOHOTro npeamera «buonorus» B 10 Knacce NOKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B (POPMUPOBAHUN €CTECTBEHHO-HAYUYHON KapTHHBI
MUpa, B TIO3HAHUU 3aKOHOB MPHUPOJBI U PEIICHUU TPOOJIEM PAIMOHATIBLHOTO MPUPOONOIH30BAHUS, O BKIIAJE POCCHUCKUX U 3apyOem HBIX
y4EHBIX B Pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OMOJOTMYECKUX 3HAHWUM, KOTOpas BKJIOYAET: OCHOBOIOJArarolue OMOJOTrMYecCKUe TEPMHUHBI M TMOHSTHS (KU3Hb,
KJIETKa, OPraHu3M, MeTab0IM3M, TOMEOCTa3, CAMOPETYJISIMs, CaMOBOCIIPOU3BEACHUE, HACIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ounonornueckue teopuu (knerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpomocomHasi Teopust HacyieacTBeHHocTH T. Moprana),
yuenus (H. M. BaBuiioBa — o nieHTpax MHOTO0Opa3usi U MPOUCXOXKICHHS KYJIbTYPHBIX PACTEHUM), 3aKOHBI (€IMHOOOPa31si MTOTOMKOB MIEPBOTO
MOKOJICHUS, PACIICIUICHUs, YUCTOTHl TaMeT, HE3aBUCUMOTO HacieaoBaHus [. MeHzens, rOMOJOrMYECKUX PSJIOB B HACIEIACTBEHHOU
n3meHunBocty H. V. BaBuiosa), mpuHIUIIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMH HAYYHOTO MO3HAHMSI, UCIMIOJIB3YEMbIX B OMOJIOTHYECKUX HMCCIICIOBAHUSIX JKMBBIX OOBEKTOB (OMHUCAHHE,
U3MepeHue, HabJI0IeHUE, SKCIIEPUMEHT);

YMEHUE BBIJICIATh CYIIECTBEHHbIC IPU3HAKU: BUPYCOB, KJIIETOK MIPOKAPHOT U 3YKAPUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB,
B TOM uucie OakTepuid, rpubOB, pacTEHUH, JKUBOTHBIX U YeJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM OPIaHOB PAcTeHHi, )KUBOTHBIX, YeJIOBEKA,



IPOLIECCOB KU3ZHEAEATEIBHOCTH, IPOTEKAIOIINX B OPraHU3Max PacTeHH, >)KUBOTHBIX U YEJIOBEKA, OMOJIOTMUECKHUX ITPOLIECCOB: 0OMEHA BEIIECTB
(MeTaboJin3M), IpEeBpaLEHHs] SHEPTUHU, OPOKEHUS, AaBTOTPO(HOTO U TeTepOTPOPHOro TUIOB NUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a, MUTO34,
Meio3a, raMeToreHesa, sMOpruorenesa, mocTIMOPHOHATILHOTO Pa3BUTHS, PA3MHOXKEHUS, MH/IMBUIYAJIbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
B3aMMO/ICHCTBUS T€HOB, Fe€TepO3UCca, HICKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTAHABIMBATH B3aUMOCBSI3H MEX/Y OPraHOMIAMHU KJIETKU U UX (PYHKLIMSIMH, CTPOEHUEM KIIETOK Pa3HbIX TKaHEN U MX QyHKIUSAMU,
MEX1y OpraHaMH U CUCTEMaMH OPTaHOB y PACTEHUH, )KUBOTHBIX U YeJIOBeKa M UX (QYHKIHUSIMH, MKy CUCTEMaMU OPTaHOB M X (DYHKIMSIMH,
MeXay 3TaraMu oOMEHa BEUIECTB, dTalmaMu KJIETOYHOTO LHKIJIA U JKU3HEHHBIX IMKJIOB OPraHU3MOB, 3TallaMd dMOPUOHAIIBHOTO Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (PaKTOpaMU Cpeibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMYUTENbHBIE IPU3HAKU KUBBIX CUCTEM, B TOM YHCII€ PACTEHUMN, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE ApTyMEHTHI, OMOJOTHYECKYI0 TEPMUHOJIOTMIO M CHMBOJIMKY JJI JOKa3aTeIbCTBAa POACTBA
OpPraHU3MOB Pa3HBIX CUCTEMATHYECKHUX TPYII;

YMEHHE pelaTh OMOJOrnYeCKUe 3a4a4H, BBISIBIISTh IPUYUMHHO-CIIEICTBEHHBIE CBSI3U MEX/Y UCCIIEAYEMbIMU OMOJIOTMYECKUMHU ITPOLIECcCaMu
U SIBJICHUSIMU, JIeJIaTh BBIBOJIBI U TPOTHO3BI HA OCHOBAHUHU TMOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBINIOJHATH JTA0OpaTOpHbIE W TPAKTHYECKHE paboThl, cOONIOAaTh MpaBWiIa Mpu paboTre ¢ y4eOHBIM U JabOPaTOPHBIM
000pyI0BaHHEM;

YMEHHE BBIABUIATh TMIIOTE3bI, MPOBEPATh MX SKCHEPUMEHTAIBHBIMH CPEICTBAMU, (GOPMYIUPYs LEIb WCCIEIOBAaHUSA, AHATU3UPOBATh
NIOJIyYEHHBIE PE3ybTaThl U 1€JaTh BBIBOIBI,

YMEHHE Yy4acTBOBaTh B y4eOHO-HCCIIEI0BATENbCKONH padoTe 1Mo OHOJOTHH, SKOJIOTMH M MEIUIMHE, NMPOBOJAMMON Ha 0a3e MIKOJIbHBIX
HAy4YHBIX OOLIECTB, U IMMyOJIMYHO MPEACTABIATH MOJIYYCHHbIE PE3YJIbTAThl HA YUEHUUYECKUX KOHPEPEHIINSX;

YMEHHUE OLICHUBATh STHUECKUE aCIEKThl COBPEMEHHBIX HCCIIeI0BaHUM B 001aCTH OMOJIOTUU U MEAMLIMHBI (KIIOHUPOBAaHUE, HICKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAIIPABJIIEHHOE U3MEHEHNE T'€HOMA U CO3/1aHUE TPAaHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAaHHBIM BBIOOp Oyaymied mnpodecCHOHANIbHOW JeATeTbHOCTH B 00J1acTU OWOJOTHH, MEIUIMHBI,
OMOTEXHOJIOTUH, BETEPUHAPUH, CEIBCKOTO X035CTBA, MUIIEBOW MPOMBIIIJICHHOCTH, YIIAyOJIsSTh MO3HABATEIbHBIN HHTEPEC, HAIIPABJICHHBIN Ha
OCO3HAHHBIK BBIOOP COOTBETCTBYIOLIEH mpodeccnu H TNPONOKEHHE OHOJIOTHMYECKOr0 OO0pa3oBaHUS B OPraHU3ALUAX CPEAHETrO
po(hecCHOHAIBHOTO U BHICIIIETO 00pa30BaHUS.

[TpenMeTHbIe pe3yabTaThl OCBOCHUS yueOHOTO nipenmMera «buonorus» B 11 knacce OMKHBI OTPAXKAaTh:

c(OpMUPOBAHHOCTH 3HAHUN O MECTE€ M POJIM OMOJOTHHM B CHUCTEME €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHHH COBPEMEHHOI €CTECTBEHHO-
HAYYHON KapTUHBI MHpA, B TIO3HAHWUU 3aKOHOB MPHUPO/BI U PEIICHUU SKOJIOTHYECKUX MPOOJIEeM YelOBEUeCTBa, a TAK)KE B PEIICHUH BOIIPOCOB
PalMOHANILHOTO MPUPOIONONIB30BAHUS, U B (POPMUPOBAHUN IEHHOCTHOT'O OTHOUIEHUS K IPUPO/IE, OOIIECTBY, YEIOBEKY, O BKJIa/e POCCUICKUX
U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

YMEHHE BIAJIETh CUCTEMON OHMOJOTHMYECKHX 3HAHUM, KOTOpas BKIIOYAET OMPEACTCHHs] M MOHMMAaHHE CYIIHOCTH OCHOBOIOJATAIOIIUX
OMOJIOTMYECKMX TEPMUHOB M TOHATHH (BHI, 3KOcHcTeMa, Ouocdepa), Ouoimormyeckue Teopuu (3BomtonroHHas Tteopus Y. JlapBuHa,
CUHTeTHUecKas Teopus sBomtonun), yueHus: (A. H. CeBepuoBa — o myTsx u HampasiieHusix sBomtonuu, B.U. Bepuanckoro — o 6uocdepe),



3aKoHbI (reHeTndeckoro pasHoBecus Jx. Xapau u B. BaitnOepra, 3apoasieBoro cxogactsa K. M. bapa), npasuna (muaumyma tO. JIubuxa,
9KOJIOTUYECKOM MUPaMUIbl SHEPTUH ), TUTIOTE3HI (TUnoTre3a «mupa PHK» V. 'unbepra);

yYMEHHE BIIAJIETh OCHOBHBIMH METOJaMH HAy4YHOTO TMO3HAHUS, UCIOJB3YEeMbIMU B OMOJIOTMYECKHX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U
HKOCHUCTEM (OMHUCaHue, U3MepeHne, HabltoIeHre, SKCIIEPUMEHT), CIOCOOaMH BBISBICHUS U OIICHKH aHTPOMOTEHHBIX U3MEHEHUI B IPUPOJIE;

YMEHHUE BBIIEIATh CYUIECTBEHHBbIE NMPHU3HAKU: BUAOB, OMOr€OIIEHO30B, SKOCUCTEM M OHOC(epbl, CTAOMIU3UPYIOIIET0, IBUXKYILETO U
pa3phIBAIOIETO €CTECTBEHHOTO0 O0TOOpa, AJJIONMATPUUYECKOTO M CUMIATPUYECKOTO BUI000PA30BaHUS, BIMSHUS ABMXKYIIMX CHJI 3BOJIOLUH HA
reHo()OH/1 MOMYJISILIK, PUCITOCOOJICHHOCTH OPraHU3MOB K Cpe/ie 0OUTaHUs, Yepel0BaHUs HAllPaBICHHUI 3BOJIOLNH, KPYTOBOPOTA BEIIECTB U
MOTOKA SHEPTUU B HIKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXIY MPOLECCAaMU 3BOJIOLNH, ABMKYIIUMHU CHUJIAaMHU aHTPOIOTE€HE3a, KOMIIOHEHTAaMH Pa3JInYHbIX
9KOCUCTEM M MPUCTOCOOICHUSIMU K HUIM OPTaHU3MOB,

YMEHHE BBISBIATh OTJIMYUTENbHBIE TMPU3HAKK JKUBBIX CHUCTEM, IPUCIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHHs, aOMOTHYECKUX U
OMOTHYECKUX KOMIIOHEHTOB 3KOCHCTEM, B3aMMOCBS3€M OpraHM3MOB B COOOILECTBAaX, aHTPOIOICHHBIX W3MEHEHHI B JKOCHUCTEMAaX CBOEH
MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE ApTyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTMIO M CHUMBOJIMKY IS JTOKa3aTeIbCTBA POICTBA
OpPraHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3M OPraHU3MOB M CpeAbl OOMTaHUs, €IMHCTBA YEJIIOBEUECKUX pac, HEOOXOAMMOCTHU
COXpaHEeHMsI MHOT00Opa3us BUAOB U SKOCUCTEM KaK YCIOBUS COCYILIECTBOBAHUS IPUPO/IBI M YEJIOBEUECTBA;

YMEHHUE peliaTb OMoJIOTHYEeCKHEe 3a]Ja4H, BBISBISATH IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXKIY UCCIIETyeMbIMU OMOJIOTHUECKUMU MTPOLIECCaMU
U SIBJICHUSIMU, JIeJIaTh BBIBOJIBI U TPOTHO3BI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATH JIA0OpATOPHBIE W NpPAKTUUYECKUE paboThl, COOMIOAATh MpaBuia Npu paboTe ¢ ydyeOHbIM U J1a00paTOPHBIM
000pyI0BaHHEM;

YMEHHE BBIABUTaTh T'MIIOTE3bl, MPOBEPATh UX HKCHEPUMEHTAIBHBIMU CPEICTBaMH, (HOPMYIUpPYS LElIb HCCIEAOBaHUS, aHAJIN3UPOBATH
MOJIyYEHHBIE pe3ybTaThl U J1€NaTh BbIBOJIbI;

yMEHHE y4acTBOBaTh B yueOHO-HCCIEA0BATENBCKOM paboTe Mo OMOJIOTHH, SKOJOTMU W MEIULIMHE, MPOBOJMMOIN Ha 0asze IIKOJbHBIX
HAYYHBIX OOIIECTB, U MYOJINYHO MPEACTABIATH MOTYYCHHBIE PE3YIbTaThl HA YIEHUYECKUX KOH(PEPEHITHIX;

YMEHHE OLIEHUBATh TUIOTE3bI U TEOPUU O IPOUCXOKICHUH KU3HH, YETIOBEKa U YeJIOBEUECKUX Pac, O MPUUYMHAX, TOCIEACTBUAX U CIOco0ax
NpeloTBPAILlEHHUs TTI00aIbHBIX U3MEHEHHH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOpP Oyaymeld NpopecCHOHANBLHON AESITENIBHOCTH B 00JIaCTU OWOJIOTHH, OSKOJIOTHUH,
IPUPOJIOTIONIB30BAaHUS, MEIUIMHBI, OWOTEXHOJOTHH, TCHXOJIOTUH, BETEPUHAPUH, CEIHCKOTO XO3SIMCTBA, MHILIEBON MPOMBIIIICHHOCTH,
yrayOJsTh MO3HABATENbHbIN HHTEpEC, HAPaBJIEHHbII Ha OCO3HAHHBII BHIOOP COOTBETCTBYIOIIEH MPpOodeccruu U MPOoI0JKEHUE OMOJIOTHYECKOT0
o0pa3oBaHus B OpraHU3aLUIX CPEIHEr0 MPO(ECCHOHATBLHOTO U BHICIIETO 00pa30oBaHUsl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koau4yecTBo yacos DJIeKTPOHHBIE
Ne (uudposbie)
i HaumeHoBaHHe pa3/ie/ioB U TeM NPOrpaMMbl Beero Kontpoanneie  Ilpakruyeckue oGpasoBaTe/bHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka https://m.edso0o.ru/7f41c292
2 JKuBBIE CHCTEMBI U UX U3y4YEHUE https://m.edsoo.ru/7f41c292
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 https://m.edsoo.ru/7f41c292
5 Ctpoenue u GyHKIMH KIETKH
6 OOMeH BellecTB U PeBpallleHue S3HEPTUU B KIIETKE https://m.edsoo.ru/7f41c292
7 HacnencrBenHast nHpopmanus u peansanus e€ B KJIeTKe 0.5
8 JKu3HeHHBIN MK KIETKH 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3zmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 15 https://m.edso00.ru/7f41c292
1 ['eneTHka — HayKa O HacJIE€ICTBEHHOCTH U U3MEHYHBOCTH 5 05
OpPTraHU3MOB

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 https://m.edsoo.ru/7f41c292
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 1
14 I'enernka uenoseka 3 0.5 https://m.edsoo.ru/7f41¢c292
15 Cenekiusi OpraHu3MOB 4 1 https://m.edsoo.ru/7f41c292
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13
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11 KJIACC

Koau4yecTBo yacos DJIeKTPOHHBIE
Ne (uudposbie)
HaumeHnoBanme pa3zaesioB H TeM NPOrpaMMbl Kontpoabubie  IIpakTudyeckue
n/n Bcero odpa3oBaTeJbHbIE
padoTsI padoThI
pecypcbl
1 3apoxACHUE U PA3BUTUE IBOJIIOIMOHHBIX IIPE/ICTABIICHUMN B 4 bubmmoreka [JOK
Ounoaorun https://m.edsoo.ru/7f41cc74
2 Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2
3 MakpoaBosronus 1 e€ pe3yabTaThl 6 bubmmorexa [JOK
P t pesy: https://m.edsoo.ru/7f41cc74
[IpoucxoxaeHne U pa3BUTUE )KU3HU Ha 3emiie 15 1.5
5} [IpoucxoxaeHue yenoBeka — aHTPOIIOTCHES 10 1
5 DKoJorusi — HayKa 0 B3aUMOOTHOILIEHUSX OPTaHU3MOB U 3 05 bubnnoreka [JOK
HAaJOPraHU3MEHHBIX CUCTEM C OKPYXKAIOLIEH Cpeaon ' https://m.edsoo.ru/7f41cc74
Opranu3Msbl U cpesia 0OUTaHUS 9 15
DKOJIOTHS BUAOB U TOYJISIUN 9 0.5
bubnmorexa LIOK
9 €] 0 .0 12 0.5
KOJIOTHUs1 COOOIIECTB. DKOJOTUYECKUE CUCTEMbI https://m.edsoo.ru/7fA1ecTA
10 buocdepa — rimobanbHas sxocucrema 6
but6mmoreka [IOK
11 4 6
CHOBCK I OXpyaiotiah cpeia https://m.edsoo.ru/7f4lcc74
12 PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne udpoBbie
n/n Tewa ypoka Bcero Ipaxrirseckue :)Iﬁ[()l;l;OBaTeJIbele
padoTbI pecypest
1 buonorus kak KOMIUIEKCHasl HAyKa U KaKk 4acThb COBPEMEHHOT0 00IIecTBa 1 0 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl M IX CBOMCTBA 1 0
3 YpoBHEBas opranu3anus KUBbIX CUCTEM 1 0
4 Hcropus oTkpsITUA 1 M3ydeHUs KieTku. Kietounas teopus 1 0 https://m.edsoo.ru/7f41c292
MeTo61 MOJIEKYIISIPHOH U KiIeTOuHOM Ononoruu. [Ipaktuueckas padora
5 «3yueHne MeTo10B KJIETOYHOM Oronoruu (xpomaTtorpadusi, snekrpodopes, 1 0.5
middepennmanbHoe neHTpudyruponanue, [11IP)»
XHUMHUYECKUHN COCTAB KIETKU 0 https://m.edso00.ru/7f41c292
MuHepanbHbIe BEeLIeCTBa KJIETKH, UX OMoJIorndeckas poJib 0
3 Opranuyeckue BeriecTBa kieTku — oOenku. JlaboparopHas pabota 1 0.5
«Ob6Hapyx’eHHne OEJIKOB ¢ TOMOIIbI0 KAUeCTBEHHBIX PEAKLIUii»
9 CaoiicTBa, knaccudukaius u GyHKIUA OEITKOB 1 0
10 Oprannueckue BenecTBa KJIETKH — YTI€BObI 0
11 Oprannyeckue BEecTBa KJIETKH — JIMIH/IbI 0
12 Hyxneunossie kucnotsl. JJHK u PHK. JIaGopatophnas pabota «MccnenoBanue 1 05
HYKJIEMHOBBIX KHCIIOT, BBIJICICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB
13 Crpoenue u pynkiun ATD. Ipyrue nykneosunrpudocdarsr (HTD) 1 0
14 CexBennpoBanne [IHK. MeToasl reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU 1 0
15 Metoabl CTpyKTypHOI OHOJIOTUH 1 0 https://m.edsoo.ru/7f41c292
16 Tuner knetok. [IpokapuoTndeckas KieTka 1 0
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Crpoenue sykapuoTnueckoi kinetku. [Ipaktndeckas padora «M3yuenue

17 . . 0.5
CBOWCTB KJIETOUYHONU MEMOpPaHbI»

18 IToBepXHOCTHBIN anmnapar KIeTKU 0

19 OnHomeMOpaHHbIe OpraHoubl KieTku. [Ipaktuueckas padota «M3yuenue 05
JBYDKEHUS LIUTOILIA3Mbl B PACTUTENIBHBIX KJIETKAX»
[TomyaBTOHOMHBIE OPTraHOU/IbI KJIIETKU: MUTOXOHJIPUH, TIACTU/IBI.

20 JIaboparopHast pabora «lccrnenoBanue mia3mMoin3a 1 JIeria3MoIii3a B 0.5
PaCTUTENIbHBIX KJIETKaX»

21 HememOpanHbie opraHou/Ibl KJIETKU 0

22 Crtpoenue u GyHKIMHU Aapa 0

93 CpaBHUTEIIbHAS XapaKTePUCTHKA KJIETOK dykapuot. JlaboparopHas pabora 05
«M3ydeHue cTpoeHHs KJIETOK PA3IMYHBIX OPTaHU3MOBY '
AccUMUIISIIMA U IUCCUMMIISIIIMS — JBE CTOPOHBI MeTaboau3Ma. THumbsl oOMeHa

24 BemiecTB. JlabopaTopHas padorta «M3ydyeHue KaTaaIuTHYECKONH aKTUBHOCTH 0
(depMeHTOB (Ha MpUMepe aMUIIa3bl WM KaTalasbl)»
depMeHTaTUBHBIN XapaKkTep peakuuii KJIeTOYHOTo MeTaboIn3Ma.

25 JIaGopartopHas pabota «/3yyeHne pepMEeHTaTUBHOTO paclIeTICHUs 0.5
MEPOKCH/Ia BOJIOPO/JA B PACTUTENBHBIX U KUBOTHBIX KJIETKAX)

26 benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI 0

27 ABTOTpO(HBIH THIT 0OMEHa BEIeCTB 0

28 dotocuHTE3 0 https://m.edso0.ru/7f41c292

29 XemocunTes. JlabopatopHas pabora «CpaBHeHHUE MpoieccoB (POTOCHHTE3A U 0.5
XEMOCHHTE32)

30 AHas’poOHbIe opranu3msl. Bunel 6posxenus. Jlabopatopnas pabora 05
«CpaBHEHHE TIPOIIECCOB OPOXKEHUS U IBIXAHUS» '

31 AnpoOHBIE OpraHU3MbI. JTaIbl YHEPTETUYECKOT0 OOMEHa 0



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

Dueprust MeMOpaHHOTO rpaguenTa npotoHoB. Cunre3 AT®d: pabora

32 . 1 0 https://m.edso0.ru/7f41c292
npoToHHON AT®-cuHTa3bI
33 Peakuuu MaTpuyHOTO CHHTE3a 1 0
34 Tpanckpunius — MatpudHbiid cuate3 PHK 1 0
35 Tpaucsiiust u €€ 3Tarnbl 1 0
36 KonupoBanue amuuokuciot. Poibs pubocom B OnocuHTe3e Oenka 1 0
37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapHoT 1 0
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCUH T€HOB Y 3YKapHOT 1 0
39 Bupycsl — BHeKIIeTOUHBIE (POPMBI KU3HU U OOIUTaTHBIEC TAPA3UTHI. 1 05
[IpakTuueckas padora «Co3aanne MOJIEIN BUPYCa»
40 BupycHrbie 3a601eBaHus Yen0BeKa, ’KUBOTHBIX, PACTEHUN 1 0
41 HanorexHomoruu B OMOJIOTHH U MEUITMHE 1 0
42 JKN3HEHHBIN UK KIIETKU 1 0 https://m.edsoo.ru/7f41c292
43 Matpuunsiii cuntes JJHK 1 0
44 Xpomocomel. JTaboparopHast padota «M3ydueHne XpoMocoM Ha TOTOBBIX 1 05
MUKpPOITpenaparax»
45 Jlenenue KIeTKU — MHUTO3 1 0
Tuns! knetok. Kapuokunes un uurokunes. JlaboparopHas pabora
46 «Habnroenre MuTo3a B KJIeTKaX KOHYMKA KOpeIIKa Jiyka (Ha TOTOBBIX 1 0.5
MUKpOTIpernaparax)»
47 Perynsanus »kM3HEHHOTO IUKJIA KJIETOK 0
48 Opranusm Kak eAMHOE LET0e 0 https://m.edso0o.ru/7f41¢c292
49 Tkanu pacrenuii. JlJaboparopHas padota «3y4ueHrne TKaHEeH pacTeHUI 1 0.5
50 Txanu KUBOTHBIX U yenoBeka. JlabopaTopHas pabdora «M3ydyenue Tkanei 1 05
KUBOTHBIX)»
51 Opransl. Cuctemsl opranoB. JlaboparopHas padota «/3yueHne opraHoB 1 05

IBETKOBOT'O PaCTCHUS»
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52 Omnopa Tena opraHu3MoB 1 0
53 JIBroKeHHE OpraHu3MOB 1 0
54 [TuTanue opraHu3MoB 1 0
55 [MuTanue MO3BOHOYHBIX KUBOTHBIX. [IUIIeBapuTEIIbHAS CHCTEMA YEIOBEKA 1 0
56 JIpIxaHue opraHu3MoB 1 0
S7 JIpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1 0
58 TpancnopT BeliecTB y OpraHu3MoB 1 0
59 KpoBeHocHast cucTema 1mo3BOHOYHBIX )KHBOTHBIX M YEIOBEKA 1 0
60 Brigenenue y opranusmMoB 1 0
61 3amuTa y OpraHu3MoB 1 0
62 NMMmyHHas cucTeMa yenoBeka 1 0
63 PazpakuMOCTh ¥ peryJIsiius y OpraHu3MoB 1 0
64 I'ymopanbHas perymsiius 1 SHIOKPUHHAS CUCTeMa KUBOTHBIX U YETIOBEKa 1 0
65 ®opMBI pa3MHOKEHHSI OPTaHU3MOB 1 0
66 [TonoBoe pa3MHOKEHNE 1 0
67 Meiio3 1 0
IMametorenes. OOpa3zoBaHue U pa3BUTHE TIOJOBBIX KJIeTOK. JlabopaTopHas
68 pabota «/3y4eHne cTpoeHHs MOJIOBBIX KJIETOK Ha TOTOBBIX 1 0.5
MHUKpOTIperapaTax
69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — OHTOT€HE3 0 https://m.edsoo.ru/7f41c292
70 3akiagKa OpraHoOB U TKaHEH U3 3apOJIBIIIEBBIX JTUCTKOB 0
71 Poct u pa3Butue xxuBoTHBIX. JlabopaTopHas padora «BrisBIeHHE TPU3HAKOB 1 05
CXOJICTBA 3apO/IBIIICH MTO3BOHOYHBIX JKUBOTHBIX)
79 Pasmuoxenue u pazsutue pactenuii. JlJaboparopuas pabota «CtpoeHue 1 0.5
OpPTraHOB Pa3MHOKEHUS BBICIIUX PACTCHHID)
73 Hcropus cTaHOBIICHHS M pa3BUTHUS TEHETHKH KaK HAYKH 1 0 https://m.edso0o.ru/7f41c292
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OcHOBHBIE TIOHATHS U CUMBOJIBI TeHETUKH. JIaboparopHas paboTa

74 . 1 0.5
«/Ipo3oduia kak 00BEKT TEHETUIECKUX MCCIICTOBAHUI
3aKOHOMEPHOCTH HACIIEOBaHUs TPU3HAKOB. MOHOTHOPUIHOE CKPEIIMBaHNE.

75 [IpakTuyeckas padora "M3ydyeHue pe3yapTaToB MOHOTHOPHIHOTO 1 0.5
CKpEIIUBaHUs y 1Pp030(uinr"

76 [{uTonornyeckue OCHOBBI MOHOTHOPHTHOTO CKPEITUBAHUS 1 0

77 AHanusupyroliee ckpenuanue. Hermonnoe tomuaupoBanue 0 https://m.edsoo.ru/7f41c292

78 Jurubpunnoe ckpermubanue. [Ipaktudeckas padbota «/3ydeHne pe3ynabTaToB 1 05
TUTHOPUIHOTO CKPEIIUBAHUS Y JPO30(HITBI» '

79 [{uTonornyeckne OCHOBBI TUTHOPHIHOTO CKPEITUBAHMS 1 0

80 CrerieHHOE HaclleZIOBaHUE TTPU3HAKOB 1 0

81 XpOMOCOMHasI TEOPHS HACJICICTBEHHOCTH 1 0

82 I'eHeTnka mona 1 0

83 I'enoTun kak meIocTHas CUCTEMA 1 0

84 ['eHeTMYECKMIT KOHTPOJIb PA3BUTHS PACTEHHUM, )KUBOTHBIX U YEJIOBEKA 1 0

85 N3meHunBOCTh IpU3HAKOB. BUabl HN3MEHUMBOCTH 1 0

86 MoaudukarmoHHass K3MEHYUBOCTh 1 0
BapuarmonHslii psg u Bapualontasi kpusasi. Jlaboparopnas pabota

87 «HccnenoBanue 3akoHOMEpHOCTENH MOIU(DUKAITMOHHOW N3MEHUYUBOCTH. 1 0.5
[TocTpoeHne BapralMOHHOTO Psiia U BApUALIMOHHOM KPUBOM»

88 I'eHoTunnueckast N3MEHYUBOCTE. KoMOMHATHBHAS N3MEHYHUBOCTE 1 0 https://m.edso0.ru/7f41c292

89 MyrtaunonHast u3MeHYUBOCTh. [IpakTnueckas pabora «MyTtauuu y 1 0
po30(QuIbl (Ha TOTOBBIX MUKPOIIPETapaTax)

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. DMUTCHETUKA U SITUT€HOMHKA 1 0

01 I'eneruka yenoseka. [IpakTuueckas pabota «CocTaBieHre U aHAIU3 1 05
POIOCIIOBHO

92 MeTtoabl MEQUITMHCKON T€HETUKHU 1 0
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3HaucHUE MC[[PII.IPIHCKOIZ TCHCTUKU B IIPCAOTBPAICHUHN U JICUCHUHA

93 . 1 0 https://m.edso0.ru/7f41c292
IeHETUYECKUX 3a00J€BaHU YeI0BeKa
94 OcHoBHbIe OHATHS cenekuuu. JlabopaTopHas padora «3yueHue copToB 1 05
KYJIBTYPHBIX PACTEHUI U OPOJ JOMAIIHUX KUBOTHBIX)
95 Mertob1 ceneKuHOIU{Hoﬁ paboTsl. JlaboparopHas padota «M3ydueHne MeTo10B 1 05
CEJICKIIUM pacTEeHUI»
96 JlocTikeHusl CeNIeKIIUU PacTeHH 1 )KUBOTHBIX. [IpakTrdeckas pabota 1 0
«IIpuBuBKa pacTeHuU»
97 CoxpaHeHue, U3y4eHHUE U UCTI0JIb30BaHUE TEHETUYECKUX PECYPCOB 1 0 https://m.edsoo.ru/7f41c292
08 buotexHonorus kak Hayka u oTpacib nmpousBojacTBa. [Ipakruyeckas padora 1 0
«M3yyeHue 06beKTOB OMOTEXHOIOTUN
99 OcCHOBHBIE HANIPaBIICHHUS] CHHTETUYECKON OMOIOTHH 1 0
100 XpOMOCOMHas ¥ TE€HHasl HHKEHEPUs 1 0
101 MenuiHcKkre OMOTEXHOIOTHH 1 0
102 PezepHblil ypok. [ToBTOpeHue, 060011eH1Ee, cCCTEMAaTH3aUs 3HAaHUN 1 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13
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11 KJIACC

Kouu4yecTBO 4acon DJ1eKTPOHHBIE
Ne uudgpoBbie
n/n Tema ypoxa Bcero HpaxTuyeckue oﬁiﬂosaTeanue
padoThI pecypesr
1 OpomtonnonHas teopus Y. Jlapsuna 1 0
2 JIBmoky1ue cuibl 3Boifonnu BUoB 1o Y. JlapBuny 1 0
3 Bopr0a 3a cymecTBoBaHME, €ECTECTBEHHBIH U UICKYCCTBEHHBIH OTOOD 1 0
4 @OopMHUpPOBAHNE CUHTETUYECKON TEOPHUH IBOJIIOLIAH 1 0
5 OTarnbl 3BOIIOLMOHHOTO MPOLECCa: MUKPOIBOIIOLMS U MaKPOIBOIIOLIHS 1 0
6 [Momynsus — seMeHTapHas €IUHULIA SBOTIOLUN 1 0
7 3akoH renetuyeckoro paBuoBecus Jx. Xapau, B. BaiinGepra. Jlaboparopnas pabota 1 05
«BbIsBIIEHNE U3MEHUMBOCTH Y 0COO€H 0IHOTO BUa» '
DneMeHTapHbIe PaKTOPHI IBOTIOIUN 1 0
9 O¢dext ocHoBarenst. IhdekT OyTHUIOUHOTO rOpIIbIIIKA 1 0
10 Murpanuu. M3onsauuu nonynsuuii: reorpaguyeckas, Ouonoruueckas 1 0
11 EcrecTBeHHBII 0TOOp — HaNpaBAAIOMINNA (HAKTOP IBOJIIOLUU 1 0
12 [TonoBoit oT60p 1 0
13 [TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yabTaT MUKpOdIBoOtoIH. JlabopatopHas 1 05
pabora «3yuenne apoMopd030B U UANOANANTAIMA Y PACTCHUI U JKUBOTHBIX) '
[Tpumepb! prCcTIOCOOIEHHH Y OpraHU3MOB: MOp(oIoruyeckue, Gu3noIOorHuecKue,
14 Oouoxumuueckue, nopeneHueckue. Jlaboparopnas padora «lIpucrnocobnenus 1 0.5
OpPTraHU3MOB U UX OTHOCHUTEIIbHAS 11€TIECO00Pa3HOCTh)
15 Bupn, ero xpurepun u crpykrypa. JlabopatopHas pabora «CpaBHeHHE BUJIOB 110 1 05
MOP(OJIOTHYECKOMY KPUTEPUIO» '
16 CrpykTypa BUIa
17 BunooOpa3oBanue Kak pe3yabTaT MUKPOIBOIIOLUH




18 CBs13b MUKPO3BOJIIOLMH U SIIUAEMUOJIOT MU 1 0
19 MakponsBomronus. [TaneoHToI0rHYecKre METOIbI U3yUSHHUS SBOJTIOINH 1 0
20 Buoreorpaduyeckre MeTOAbI H3y4EHHUS IBOTIOIIH 1 0
21 OMOPHOTIOTHUECKUE U CPABHUTEIHEHO-MOP(HOIOTHUECKUE METOIbI U3YyUEHHSI SBOJIIOLIUT 1 0
99 MoneKyssIpHO-TeHETHUECKUE, ONOXMMHUYECKHE U MATEMATUICCKHE METO bl U3yUCHHS 1 0
IBOJIIOIIH
23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH 1 0
24 AnantvuBHas paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOIIUN 1 0
25 HayuHble runoressl IpoUCX0XKIEHUS )KU3HU Ha 3emiie 1 0
26 JloHayuHbIe IPEACTABICHUS O 3aPOKICHUH KU3HU 1 0
27 OcHOBHBIE 3Tallbl HEOPraHUYECKON IBOJIIOLINN 1 0
28 ['unoTessl 3apoXKACHUS KU3HU 1 0
29 Ucropus 3emnu u metoanl e€ nzyuenus. Jlaboparopnas padora «M3yueHue u onucanue 1 05
MCKOMAEMBIX OCTAaTKOB JIPEBHUX OPTaHU3MOBY
30 HavanpHble 3Tanbl opraHnuecKoi 3BOJIOLNN 0
31 OBOMIOIUSA DYKapUOT 0
32 OcCHOBHBIE 3Tarbl YBOJIIOIIMN pacTUTENbHOTO Mupa. [IpakTnueckas pabora «3yuenue 1 05
0COOEHHOCTEH CTPOCHHS PACTECHUI PA3HBIX OTIEIIOBY '
33 OCHOBHBIE 3Tallbl BOJIIOLUY )KUBOTHOTO MUpa 1 0
34 DOBosnonus )kUBOTHBIX. [IpakTuyeckas padora «M3ydeHne ocoOeHHOCTEN CTPOSHUS 1 05
MTO3BOHOYHBIX )KHBOTHBIX)
35 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U MepuoiaMm 1 0
36 MaccoBble BBIMUPAHUSI — KOJIOTUYECKUE KPU3UCHI MPOIILIOTO 1 0
37 CoBpeMeHHBIN IKOJTOTHYECKUN KPU3UC, €0 0COOEHHOCTH 1 0
38 CoBpeMeHHast CHCTEMa OPraHUIEeCKOTO MPOILIOTO 1 0
39 OCHOBHBIE CUCTEMATHYECKHE TPYIIBI OPTaHN3MOB 1 0




40

AHTpPOIIONOrUsI — HayKa O 4EJIOBEKE

41 Pa3BuTHe npeacraBieHuil 0 IPOUCX0XKIEHUHU YeJIOBEeKa
42 MecTo 4enoBeka B cUCTeMe opraHudeckoro mupa. Jlaboparopnas padora «/3yuenue 1 05
0COOCHHOCTEH CTPOEHUS CKEJIeTa YeJIOBEKa, CBA3AHHBIX C IPSIMOXO0XKICHUEM) '
43 JIBrKyIIIME CUJTBI AHTPOTIOTEHE3a 1 0
44 CooTHolIeHHe OMOJIOTMYECKUX U COITUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E 1 0
45 OCHOBHBIE CTaJTUU AHTPOIIOTCHE3a 1 0
46 [Taneorenerrka 1 najaeoreHOMUKa 1 0
47 DBOJIIOIHS COBPEMEHHOTO YeJIOBEKa 1 0
48 Yenoseueckue pachl. [Ipaktuueckas padora «/3ydyeHne 3K0I0THYeCKUX aJanTaiuii 1 05
YeI0BEKa»
49 MeXIUCIUTUTHHAPHBIC METO Bl aHTPOIIOJIOTUN
50 3apokIeHUE U Pa3BUTHE YKOJIOTUN
51 MeTtonst sxkonorun. JlaboparopHas padora «/3yueHrne METOJ0B SKOJOTHIECKHIX 1 0.5
WCCIIETOBAHHI»
52 3HaYeHHE DKOJIOTHUECKUX 3HAHUH JJIsI YeJIOBEeKa 0
53 Okonornyeckue pakTopsl 0
54 AbGuoTtndeckue aktopbl. CBeT Kak skonorudeckuii paxrop. JlabopatopHas padbora 1 05
«BrIsgBIIEHUE TIPUCTIOCOOJICHN OPTAaHU3MOB K BIIUSTHUIO CBETa)» '
55 AbGuotnueckue paktopsl. Temneparypa kak skojgoruueckuit gpaxrop. Jlaboparopuas 1 05
pabota «BBIsSBICHHE MPUCTIOCOOJICHUI OPTaHU3MOB K BIUSHUIO TEMIICPATYPhI» '
56 AbGuotnueckue ¢pakTopsl. BnaxxHocTh Kak skonorudeckuit pakrop. Jlaboparopuas 1 0.5
paboTa «AHATOMHUYECKHE OCOOCHHOCTH PACTEHHH U3 PA3HBIX MECT OOUTAHUS '
57 Cpensl 0OuTaHUsI OPraHU3MOB 1 0
58 buonornueckue puTmbl 1 0
59 Kuznennsie GopMbl OpraHU3MOB 1 0
60 buotnueckue hakTopsl 1 0




3HaueHue OMOTHUYECKHUX B3aUMOICUCTBUN IS CYIIECTBOBAHMS OPraHU3MOB B Cpe/ie

61 1 0
oOuTaHus

62 DKOJIOTM4YECKHUE XapaKTEPUCTUKHU HOMYJIALUN 1 0

63 OCHOBHBIE MIOKA3aTeNN NOMYJISAUH: YUCICHHOCTb, INIOTHOCTh, BO3PACTHAs U 110JI0BAs 1 0
CTPYKTYpa

64 OcHOBHBIE TTOKA3aTEIN NOMYJISIHH: POXKAAEMOCTh, IPHPOCT, TEMIT POCTa, CMEPTHOCTH, 1 0
MUTpaluu

65 DKoslorn4eckas CTpyKTypa HOMYJISLUH

66 JlnHaMuKa MONYJISIINAN U €€ Perysnus

67 Kpussle pocta yncineHHocTH nonyssinuu. KpruBble BBKUBaHUS

68 Okonornyeckas Huia Buja. Jlabopatopnas pabdora «IIpucnocobiaenns ceMsiH pacTeHUH 1 05
K PacCeJICHUIO»

69 Bun kak cucrema nomyssiuit 1 0

70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUNA KUBOTHBIX 1 0

71 Co00111€CTBO OpraHU3MOB — OHOIIEHO3 1 0

72 OKocucrema Kak OTKpbITasi CHCTEMA 1 0

73 KpyroBopot BemecTB 1 MOTOK 3HEPTUU B IKOCHCTEME 1 0

74 OcHOBHBIE TIOKA3aTENIN YIKOCUCTEMBI 1 0

75 DKOJOTHYECKHE MUPaMHIbI 1 0

76 N3meneHnus coo0IecTB — CyKIIECCHH 1 0

77 [IpupoHbIE 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEU U OKEAHOB 1 0

78 [IpupoHbIE 3KOCUCTEMBL. DKOCUCTEMBI TYHAP, JIECOB, CTEIIEH, ITyCTHIHb 1 0

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1 0

80 Ypb6oskocucremsl. [IpakTuueckas padora «3ydenue u onrcanue ypooIKOCUCTEMBI» 1 0.5

81 3aKOHOMEPHOCTH (HOPMUPOBAHHS OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 1 0

OKOCHUCTEMAX




MexaHu3Mbl BO3JEICTBYS 3arPA3HEHNI Pa3HBIX TUIIOB HA CYOOPraHU3MEHHOM,

82 OpPraHU3MEHHOM, MOIYJIIIIMOHHOM U 3KOCUCTEMHOM YPOBHSIX 1 0
83 buocdepa — obmieruianerapaas 060109Ka 3eMiIu 1 0
84 VYuenue B. U. Bepnajackoro o 6uochepe 1 0
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHMochepsI 1 0
86 KpyroBopoTsl BeecTB 1 OMOT€OXUMHUYECKUE ITUKITBI 1 0
87 3onanbHOCTH OUOCchepsl. OCHOBHBIE OMOMBI CYIITH 1 0
88 YcToiuuBocTh Ouochepsl 1 0
89 DKOJOTMYECKHE KPU3UCHI U UX TPUUUHBI 1 0
90 BozneiicTBue uenoBeka Ha 6uochepy 1 0
91 AHTPOIIOT€HHOE BO3JCHCTBUE HA PACTUTEIBHBIN U dKUBOTHBIN MU 1 0
92 Oxpana npupoibl 1 0
93 OcHOBHbIE NPUHLUIIBI YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA U MPUPO/IBI 1 0
94 ParmonanbsHoe MpUPOONOIb30BaHNE M COXPaHEHHE OMOJIOrHYECKOro pa3Hoo0pasus 1 0
3emin
95 O6o006menne o Teme «MUKPOIBOIIOLUS U €€ pe3yIbTaThl» 1 0
96 O6o006mIeHne o TeMe «MaKpOIBOTIONUS U €€ Pe3yIbTaThD» 1 0
97 O6o06menue no Teme «IIpoucxoxaeHne u pa3BUTHE KU3HU Ha 3emiie» 1 0
98 O06o06mIeHne o TeMe «IIponcxoxkaeHHe YeTOBEKa — AaHTPOITOTCHE3) 1 0
99 O6o0061IeHne o TeMe «IKOJIOTHsI — HayKa O B3aUMOOTHOILICHHUSIX OPTaHU3MOBY» 1 0
100 O06o061mIeHne o TeMe «OpraHu3Mbl U cpejia OOUTaHUSDY 1 0
101 O060061eHne o TeMe «IKOJIOTHS BUOB U MOMYIISIIIHI 1 0
102 O6o06menne o Teme «brochepa — rmodanbHAs SKOCHCTEMAY 1 0
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIbI JIUIA YYHEHUKA
* buonorus, 10 xknacce/ [Taceunuk B.B., Kamenckuii A.A., Py6uos A.M. u npyrue; nox penakiueit [Taceunuka B.B.,
AxknuonepHoe obuectBo «M3aarensctBo «lIpocBemenne»
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue; noa penakiueit [laceunnka B.B.,

AximonepHoe o6miectBo «M3marensctBo «lIpocBenienue»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET



HOprI OLCHKU NMPEAMETHBIX PE3YyJIbTaTOB Oﬁy‘lalOI[ll/IXCﬂ 1o 0MoJIoruu

Oo0meauaaKTH4YIECKHue

OrneHka «5» CTaBUTCS B CiTyvae:

— 3HaHMS, TOHUMAaHUs, TTyOHHBI YCBOCHHS 00yJaIOMIMMHKCS BCET0 00BEMA MPOTPaMMHOTO MaTepHaa.

— YMEHHS BBIACNATH TJIaBHBIC TOJIOKEHUS B M3YYEHHOM MaTepuajie, Ha OCHOBaHUU (DaKTOB M MPUMEPOB 0000IIaTh, /1€IaTh BBIBOJHI,
YCTaHABIIMBATh MEKIIPEAMETHBIC U BHYTPUIIPEIMETHBIE CBA3M, TBOPUECCKU MPUMEHATH MMOJTyUYCHHbIC 3HAHUSI B HE3HAKOMOM CUTYaIlUH.

— OTCYTCTBHS OIIMOOK W HEAOUYETOB TPH BOCHPOM3BEIECHWHW H3YyUYEHHOTO MaTepualia, MPH YCTHBIX OTBETAaX YCTPAHECHHS OTISIbHBIX
HETOYHOCTEH C MOMOIIBIO JOMOTHUTEIBHBIX BOIPOCOB YUYUTENS, COOMIONCHUS KYJIbTYpPhl MUCHbMEHHONW M YCTHOW peduH, MpaBuil opOpMIICHUS
MHMCbMEHHBIX PaboT.

Onenka «4» cTaBuUTCA B CiIydae:

— 3HaHMS BCETO M3YYCHHOTO MPOrpaMMHOTO MaTepHraa.

— YMEHHS BBIACNATH TJIaBHBIC TOJIOKEHUS B W3YYEHHOM MaTepuaie, Ha OCHOBaHWMU (DaKTOB M MPUMEPOB 0000IIaTh, J€IaTh BHIBOJHI,
YCTaHABIIMBATh BHYTPUIIPEIMETHBIC CBSI3U, IPUMEHSTH MOJYYCHHBIC 3HAHUSI HAa TIPAKTUKE.

— JIOMYIICHHUs] He3HAYMTEIIBHBIX (HErpyOBIX) OIMIMOOK, HEJOUYETOB MPH BOCIPOM3BEICHUH M3YYEHHOTO MaTepualia; COOJI0ICHUs] OCHOBHBIX
MpaBUJI KyJIbTypbl TUCBMEHHOW U YCTHOM peuu, MpaBuil 0hOpMIICHHS TUCEMEHHBIX PalboT.

Ouenka «3» CTaBUTCA B CiIydae:

— 3HAaHUS ¥ YCBOCHMSI MaTepralia Ha ypPOBHE MHHUMAJIbHBIX TPeOOBaHMI MMPOTPaMMBI, 3aTPYTHEHHS IPH CaMOCTOSTEIIHBHOM BOCITPOU3BEICHUH,
BO3HUKHOBCHHS HEOOXOAMMOCTH HE3HAUNTEILHON TTOMOIIH MPEIoaBaTells.

— yMeHus paboTaTh Ha YPOBHE BOCITPOU3BEICHHUS, 3aTPYIHCHHS TIPU OTBETaX Ha BUAOU3MEHEHHBIC BOMPOCHI.

— HaU4us rpyooi omMOKY, HECKOIBKUX IPyObIX OMMOOK MPHU BOCIIPOU3BEAECHUN U3YUEHHOIO MaTepHala; HE3HaYUTEIbHOIO0 HECOOII0IEHUS
OCHOBHBIX IPaBUJI KYJIbTYPhl TUCBMEHHOW M YCTHOM pedH, MpaBmil 0()OPMIICHHS TUCHEMEHHBIX PaboT.

OneHka «2» cTaBUTCA B Cydae:

— 3HaHMS W YCBOGHHS Marepuaja Ha YPOBHE HWIKE MUHUMAJBHBIX TPEOOBAaHUM MPOTPAMMBbI; HAJTUYHUS OTIEIBHBIX MPEICTABICHUNU 00
M3y4YEHHOM MaTepuae.

— OTCYTCTBHSI yMEHHS pad0TaTh HA YPOBHE BOCIIPOU3BEICHUS, 3aTPYTHEHUS TIPU OTBETaX Ha CTaHJAAPTHBIC BOIIPOCHI.

— HAJIMYUST HECKOJIBKUX TPYOBIX OIIMOOK, OOJBIIOr0 YHCIa HETPYOBIX MPU BOCIPOM3BEACHUH H3YYCHHOTO MaTepHasia, 3HaAYUTEIBHOTO
HECOOJIFOICHUSI OCHOBHBIX MPABHJI KYJIbTYPhl MUCbMEHHOM M YCTHOW pedH, MpaBmil 0(hOpMIICHUS TUCbMEHHBIX PadoT.

Kpurtepun u HOpMBI OLIEHKH 3HAHUI U YMEHHH 00y4al0lIUXCsl 32 YCTHBIM OTBET.
Ouenka "5" cTaBUTCS, €CJIM YYECHHUK:



— TIOKa3bIBaeT ryOOKOE U MOJIHOE 3HAHUE U TOHMMaHUE BCETr0 MPOrpaMMHOTO MaTepuaia; oJIHOE TOHUMAaHUE CYIITHOCTH PaCCMAaTPUBAEMBbIX
MOHSTUM, SIBICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3AUMOCBA3ECH.

— yMEET COCTABUTH IMOJIHBIM U MPABUJILHBIA OTBET HAa OCHOBE M3YUYEHHOI'O MaTepHuaja; BBIJICIATH TJIaBHBIC MOJIOKEHUS, CaAMOCTOSTEIBLHO
MOATBEPKJIaTh OTBET KOHKPETHBIMU IpUMEpamu, (PakTamH; CaMOCTOATEIBHO M apryMEHTHUPOBAHO JeNaTh aHallu3, OOOOIIEHUS, BBIBObI;
YCTaHABIIMBATh MEXIPEAMETHBIE CBA3U (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHWN) U BHYTPUIIPEAMETHBIC CBSA3M, TBOPUECKU MPUMEHSTH
MOJIYYCHHBIC 3HAHUS B HE3HAKOMOMW CHUTYaIlMH; MOCJIEI0BATEeIbHO, YETKO, CBI3HO, 00OCHOBAHHO U 0€30IHMO0YHO U3/1arath y4eOHBIH MaTepual.
YMeeT coCTaB/ISITh OTBET B JIOTHUECKOM IOCIIEIOBATEIbHOCTH C HMCIOJb30BaHUEM MPUHITOM TEPMHUHOJOTHUHM, JCJIaTh COOCTBEHHBIC BBIBOJBI;
bopMynupoBaTh TOUHOE ONPEICNICHUE U UCTOJIKOBAHNE OCHOBHBIX MOHATHM, 3aKOHOB, TEOpU. MOXKET MpU OTBETE HE OBTOPATH IOCIIOBHO TEKCT
y4eOHHMKA; H3jaraTh, MaTepHal JHUTEPATYPHBIM S3BIKOM; IPABWIBHO HOOCTOSATEILHO OTBEYaTh HA JOIMOJIHUTEIBHBIC BOIMPOCHl YUUTEINS;
CaMOCTOSITEIFHO W PAIlMOHAIBHO HCIOJIB30BaTh HAIrJISAHBIC IMOCOOMS, CIPAaBOYHBIC MaTepualibl, YICOHHK, JOMOJHHTEIBHYIO JTUTEpaTypy,
MEPBOMCTOYHHUKHU; TPUMEHITh CHUCTEMY YCIOBHBIX OOO3HAUYECHUM TPU BEACHUU 3aMHCEH, COMPOBOXIAIOIIUX OTBET; HCIOJb30BaTh IS
JTIOKa3aTeJIbCTBA BHIBOIOB M3 HAOIIOICHUM U ONBITOB. 3. CaMOCTOSTETLHO, YBEPEHHO U O€30IITMO0YHO MPUMEHSET MOTyUYCHHbIC 3HAHUS B PEIICHUU
npoOjieM Ha TBOPYECKOM YPOBHE; JOMyCKaeT He 0oJjiee OJHOTO HEeA04ETa, KOTOPBIM JIETKO HMCHPABISET MO TPeOOBAHHMIO YUHMTEINS; UMEET
HE0OXOMMBbIC HaBBIKH PaOOTHI ¢ MPUOOpaMH, YePTEIKAMH, CXeMaMH, TpaduKaMu, KapTaMH, COMMTYTCTBYIOIIIMMH OTBETY; 3aITMCH, COITPOBOKIAFOIITHE
OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CIIU YUCHUK:

— MOKa3bIBAET 3HAHUS BCETO U3YUYEHHOTO MPOrpaMMHOro Matepuaia. J[aéT moyiHbIi ¥ TpaBUJILHBIN OTBET HA OCHOBE M3YyUYEHHBIX TCOPU;

— JIOMyCKaeT HE3HAYUTEIbHbIE OIMMOKH W HEAOYETH TPH BOCIPOM3BEICHHHM HW3YYEHHOTO Matepuala, HeOOIbIINE HETOYHOCTH TMpPH
UCIOJIb30BAHUM HAy4YHBIX TEPMHUHOB MM B BBIBOJAX, O0OOIIEHUSAX W3 HaOMoAeHUMHA. Marepuan uznaraer B ONpeneiaEéHHOW JIOrMYecKou
MIOCJIEIOBATEIILHOCTH, TIPH ATOM JIONTYCKAET OJIHY HErpyOyro OMIMOKY MK He 0oJiee ABYX HEOUETOB, KOTOPHIE MOYKET UCITPABUTH CAMOCTOSTEIHHO
npu TpeOOBaHWM WM HEOOJBIION TOMOIINM TPENoJaBaTelisa; MOATBEPKIAaeT OTBET KOHKPETHBIMHU IPHUMEpPaMH; IPaBHUILHO OTBEYAeT Ha
JOTIOJTHUTENIbHBIE BOMTPOCHI YUUTEIIS.

— YMEET CaMOCTOSATEIIbHO BBIJCISTH TJIaBHBIC TTOJIOKEHUS B M3YYCHHOM MaTepualie; Ha OCHOBAaHWU (DAaKTOB M MPUMEPOB 0000IIATh, AC/IaTh
BBIBOJIbI. Y CTaHABJIMBATh BHYTPUIIPEAMETHBIE CBSI3M. MOXET NMPUMEHSTh MOJYYCHHBbIE 3HAHUS HAa MPaKTUKE B BUJIOU3MEHEHHOW CHUTYyallUH,
c00JII0/1aTh OCHOBHBIE MPaBUJIa KYJIbTYPbl YCTHOM peUu; UCIOIB30BaTh IPU OTBETE HAYYHBIE TEPMUHBI.

— He 00y1alaeT JOCTaTOYHBIM HaBBIKOM paOOThI CO CIPABOYHOM JUTEPATYpOr, yUeOHUKOM, MTEPBOUCTOUYHUKOM (TIPaBUILHO OPUEHTUPYETCH,
HO paboOTaeT MeJICHHO).

Ouenka "3" cTaBUTCS, €CIIU YUCHUK:

— yCBaMBaeT OCHOBHOE COJIEp)KaHNUE yueOHOTO MaTepHuaia, HO UMeeT MPoOeIbl, He MPEMITCTBYIONINE JATbHEHIIIEMY YCBOSHHUIO TPOTPAMMHOTO
Marepuaia.



— U3JlaraeT MaTepua’  HECHUCTEMaTU3UpPOBAaHHO, (parMeHTapHO, HE BCerJa IMOCIEOBATEIbHO; IOKAa3bIBAET HEJOCTATOYHYIO
c(OpMHUPOBAHHOCTH OT/AEIBHBIX 3HAHUN U YMEHUH; c1ab0 apryMeHTHPYET BBIBO/IbI U 0000IIEHNUS, TOIYCKAeT OMNOKHU NPU UX (POPMYIHPOBKE; HE
UCMOJIb3yeT B Ka4eCTBE JI0KA3aTeNbCTBA BBIBOJABI U 0000IIEHUS U3 HAOIIOACHUN, OMBITOB WIM JIOIMYCKAeT OIIMOKU MPU MX HU3JI0KEHUU; NacT
HEYETKHUE ONpENETICHUS TOHITHIA.

— UCTBITHIBAET 3aTPYAHEHUS B IPUMEHEHUN 3HAHUM, HEOOXOAUMBIX JIJISl pELICHUS 3a7a4 Pa3IU4HbIX TUIIOB, MPAKTUYECKUX 3alaHUui; IPU

OOBSICHEHUN KOHKPETHBIX SIBJICHUI Ha OCHOBE TEOPHUM U 3aKOHOB; OTBEYAET HEMOJIHO Ha BOMPOCHI YUUTENS MIIM BOCIIPOU3BOIUT COACPKAHNE
TEeKCTa ydeOHUKa, HO HEJOCTATOYHO MIOHUMAET OT/IEIbHbIC MOJI0KEHHS, UMEIOIINE BaXKHOE 3HAYCHHE B 3TOM TEKCTE, JIOIYCKasi OJIHY-/ABE IpyObIe
OIIHNOKHU.

Onenka "2" cTaBUTCS, €CJIM YUYCHUK:

— HE yCBAaMBaeT M HE PAaCKPbIBA€T OCHOBHOE COEp:KaHME MaTepuasia; He 3HAeT WM He MOHMMAaeT 3HAYUTENIbHYIO 4acTh MPOrPaMMHOTO
MaTepuaja B Ipejienax MOCTaBICHHbBIX BOIIPOCOB; HE J€JIaeT BHIBOIOB U 0000IIEHUH.

— uMeer c1abo copMUPOBAHHBIE U HEIOJIHbIE 3HAHUS, HE YMEET NMPUMEHATh UX NPHU PEIICHUH KOHKPETHBIX BOMPOCOB, 33]a4, 3aJlaHui 10
obpasiy

— IIpU OTBETE Ha OJIMH BOIIPOC J0IyCKaeT 6osee ABYX rpyObIX OMIMOOK, KOTOPBIE HE MOXKET UCIPABUTH JaXKe MPU MOMOIIY YIUTEIIS.

[Tpy OKOHYAHUIO YCTHOTO OTBETA YYalllerocsl IeAaroroM Aa€Tcsi KpaTKUi aHallu3 OTBETA, OOBABIIAETCS MOTUBUPOBAHHAS OIIEHKA, BOZMOXKHO
IPUBJICUYEHHUE IPYTUX yUallUXCcs Ul aHAJIN3a OTBETA.

Kputepun 1 HOpMBI OLICHKH 3HAHUI U YMEHH 00y4al0LIUXCs 32 CAMOCTOSAITe/IbHbIE MMCbMEHHbIE 1 KOHTPOJIbHbIE PadOThI.

OueHka «5» CTaBUTCSA, €CIIH YYECHHK:

— BBINOJHAET paboTy 0e3 olMOO0K U /uiau/ fomyckaeT He 0oJjiee 0JHOrO HeA0UETa.

— coOMIoaeT KyabTypy MUChbMEHHON peun; MpaBuia 0hOpMIIeHUsI TMCbMEHHBIX PaboT.

OueHka «4» CTaBUTCS, €CIIA YUCHUK:

— BBINOJIHSIET MUCBMEHHYIO pabOoTy MOJIHOCTHIO, HO IOMYCKAET B HEll He OoJiee 0HON HerpyOoi olMOKY U OAHOT0 HeAoUYETa U /unu/ He OoJee
JIBYX HEJOYETOB.

— coOJII0/IaeT KyJIbTypy NMUCBMEHHOW peuu, MpaBuia opOpMIICHUS MUCBMEHHBIX paboT, HO AOMycKaeT HeOOJIbIINe MOMAapKU IPU BEJCHUH
3amucen.

OneHka «3» CTaBUTCS, €CIIN YUCHUK:

— MPABUJIHHO BBITIOJIHSAET HE MEHEE MOJIOBUHBI PaOOTHI.

— JIOITycKaeT He OoJiee AByX IpyObIx omHOOK, UK He OoJiee OHOM rpy0oi, 0HOM Herpy0oil OIMOKY 1 0OTHOTO HEeA0UYETa, HITH He Oosee TPEX
HEerpyObIX OMMOOK, WK OAHON HErpyOol oMOKY U TPEX HETOUYETOB, WIH MIPU OTCYTCTBUH OLIMOOK, HO NMPU HAJIMYUU TSATHU HEAOUYETOB.

— JIOMYCKaeT HE3HAUYUTEIIbHOE HECOOII0IEHNE OCHOBHBIX HOPM KYJIBTYpPhI MMCbMEHHON peyH, MPaBHJI OPOPMIICHUS TUCbMEHHBIX padoT.



OneHnka «2» CTaBUTCS, €CIIU YUYEHUK:

— MPaBUJIBHO BBINIOJIHSAET MEHEE IOJIOBUHBI TUCBMEHHON pabOTHl.

— JIOMYCKAaeT YUCIIO OUIMOOK M HEJJOUETOB, IPEBOCXOAAIIEE HOPMY, ITPH KOTOPOM MOKET ObITh BHICTaBJIEHA OlleHKa "3".

— JIONYCKAaeT 3HAYUTEIbHOE HECOOIIIOIEHHE OCHOBHBIX HOPM KYJIBTYPbl TUCBMEHHOM pedu, MpaBui 0(hOpMIIEHUS TUCbMEHHBIX PadoT.

VYuutenp MMeET NpaBO NOCTABUTh YYEHUKY OLEHKY BBIIIE TOM, KOTOpas MpEeAyCMOTpPEHa HOPMaMH, €Cild UM paboTa BBINOJIHEHA B
opurvHanbHOM BapuaHTe. OIEHKM ¢ aHalnu3oM paboT JOBOJATCS [0 CBEACHUS YYalIMXCs, KaK IPaBWIO, Ha IOCIEIYIOIIEM YpPOKE.
[IpenycmaTtpuBaercst paboTta HaJl OIUMOKaMH U yCTpaHEHUE MPOOEIOB B 3HAHUSX U YMEHUSIX YUEHUKOB.

Kpurepun u HOpMbI OlleHKHM 3HAHUI U YMEHHUd 00y4YaIOIIUXCH 32 MPAKTHYECKHE U J1a0opaTopHbIe padoThI.

Onenka «5» CTaBUTCS, €CIIU:

— NPaBUIIBHON CaMOCTOSITENILHO ONpEZeNsieT LeNib JaHHBIX pa0oT; BHINOIHIET paboTy B MOIHOM 00BEME C COOOAeHHEM HEOOX0uMOoM '
NOCIIEI0BATEILHOCTH MTPOBEACHHUSI ONIBITOB, U3MEPEHUH.

— CaMOCTOSITENIbHO, PAIlMOHAJIBLHO BHIOMPAET U TOTOBUT JUISl BBHIIOJHEHUS pabOT HE0OX0IMMOe 000pyI0BaHUE; MPOBOJIUT JIaHHbIE PaOOTHI B
YCIIOBHSIX, 00€CTIEYMBAIOIINX MTOTYyYeHHEe Harn0oJiee TOYHBIX Pe3yIbTaToB.

— I'PaMOTHO, JIOTUYHO ONMCHIBAET XOJ NPaKTUYECKUX (Jab0opaTOpHBIX) paboT, MPaBUIBHO (OPMYIUPYET BBIBOABI; TOUHO M AKKYPaTHO
BBITIOJIHSET BCE 3aMUCH, TaOJIUIbI, PUCYHKH, YEPTEKH, TpaUKH, BHIYUCIICHUS.

— MPOSBISET OPraHU3ALMOHHO-TPYAOBBIE YMEHUS: MOJJIEPKUBAET YUCTOTY paboyero Mecrta, HMOPSAOK Ha CTOJE, S3KOHOMHO PacXoyer
MaTepUalbl, COOJII0IaeT MPABUIIa TEXHUKU O€30MaCHOCTH MPU BHITIOJHEHUHU PadoT.

OueHka «4» CTaBUTCS, €CJIM YYCHHK:

— BBINOJIHSIET IPAKTUYECKYIO (1a00paTOpHYI0) pabOTy MOJHOCTHIO B COOTBETCTBUM C TPEOOBAHUSIMU IIPU OLIEHUBAHUHU pe3yabTaToB Ha "5", HO
JIOITyCKAeT B BBIUMCICHUSAX, U3MEPEHUSX JABa — TPH HEAO0UYETA WM OJIHY HErpyOyro OMOKY M OJMH HEAO0YET.

— 11pu ohopMIIeHUH PadOT AOMyCKaeT HETOYHOCTH B OMCAHUU XO/a JSHCTBUIA; JeaeT HEMOJIHbIE BBIBOIBI TPU 000OIICHHH.

OueHka «3» CTaBUTCS, €CIIM YUYCHHK:

— MPaBWJIBHO BBIMOJNHSET paboTy He MeHee, yeM Ha 50%, ogHako 0OBEM BBINOJIHEHHOW YaCTH TaKOB, YTO IMO3BOJISIET MOJYYUTH BEPHBIC
pe3yJIbTaThl U CAENATh BHIBOABI 10 OCHOBHBIM, PUHIMITHAIBHBIM BaXKHBIM 3a/1a4aM paOoTHhI.

— moabupaetr 000pyAOBaHHE, MaTEepHall, HAYMHAET PA0OTy C TMOMOIIBID YUMTEINS; WJIM B XOJE€ MPOBEACHUS HU3MEPEHUMN, BBIYUCICHUM,
Ha0JI0/IeHNH JOMYyCKaeT OMMOKH, HETOUYHO (POPMYIUpPYET BBIBOIbI, 0000IICHHUS.

— MPOBOAUT paboOTy B HEPAIIMOHAIBHBIX YCIOBHUSAX, YTO MPUBOJUT K MOJYUCHHUIO PE3YIBTATOB C OOIBIIMMU MOTPEIIHOCTIAMU; MM B OTUETE
JIOITyCKaeT B OOIIEeH CIOXHOCTH He Oosiee ABYX OIIMOOK (B 3alUCSAX YHCEN, Pe3ysbTaTOB U3MEPEHUH, BBHIUMCICHUN, COCTABICHUH TPauKOB,
TabJIUL, CXEM U T.J.), HE UMEIOIIMX AJI1 JaHHOW paboThl MPUHIIMIHNAIBHOTO 3HAUEHHUS, HO MOBJIUSABUINX HA PE3YJbTAT BHIMOIHEHHUS.



— JlonmycKaeT rpyOyro omuOKy B X0J1€ BBITIOJHEHUS pabOThI: B 00bsICHEHUHU, B 0)OPMIICHUH, B COOIIOJICHUU MPAaBUJI TEXHUKUA 0€30MacHOCTH,
KOTOPYIO YYEHUK UCIIPABIISET 1O TPEOOBAHUIO YUUTEIIS.

Onenka "2" cTaBUTCS, €CJIM YYCHUK:

— HE OIpEAEIIAET CAMOCTOSTENBHO LIE€Tb pa0O0ThI, HE MOXKET 0€3 MOMOIIM YYUTENS TOATOTOBUTH COOTBETCTBYIOLIEE 0OOPYI0BAHUE; BBIIOIHIET
paboTy HE MOJIHOCTBIO, U 0O0BEM BBIIOIHEHHOW YaCTH HE MO3BOJISIET ClI€NaTh IPABUIIbHBIE BHIBOIBI.

— JoIycKaeT ABe M Oosee rpyObie omMOKM B XOJ€ palboT, KOTOpbIe HE MOXKET UCIPABUTH MO TPeOOBAaHUIO Iearora; WM MPOU3BOAUT
U3MEpEeHUsl, BEIUMCICHUS, HAOII0ICHUSI HEBEPHO.

Kpurepun u HOpMbI OlleHKHM 3HAHUI U YMEeHU 00y4Yaromuxcd 3a Ha0I01eHneM 00bEeKTOB.

OreHka «5» CTaBUTCS, €CITU YYECHUK:

— MPaBWJIBHO MPOBOJAUT HAOIIOJACHUE T10 3aJaHUI0 YUUTEIS.

— BBIJIEJISIET CYUIECTBEHHBIE IPU3HAKK Y HA0JI0/1aeMOro 00bEeKTa, Mpolecca.

— IPaMOTHO, JIOTUYHO 0()OPMIISIET pe3yIbTaThl CBOMX HAOIIOJEHUHN, JeTaeT 0000IIEeH s, BEIBOIBI.

Ouenka "4" cTaBUTCS, €CIIM YUCHUK:

— MPaBWJIBHO MPOBOJAUT HAOIIOACHUE 110 3aJaHUI0 YUUTEIS.

— JIOMYCKAeT HETOYHOCTH B X0/1€ HAOJIOIEHUI: TIPU BBIJIEJICHUH CYIIECTBEHHBIX IPU3HAKOB y HaOII0JaeMOro o0beKTa, Mpoliecca Ha3bIBaeT
BTOPOCTETICHHBIE.

— HEOpEKHO WIIM HETOYHO O(POPMIISET pe3yIbTaThl HAOIIIOICHUN.

Onenka "3" cTaBuTCS, €CIIN YUCHUK:

— JIONYCKAaeT OJIHY-/IBE IPpyOble OIIMOKN WM HETOYHOCTH B IPOBEICHUHU HAOIIOICHUH 110 3a/1aHUI0 YUUTEIIs.

— TIpU BBIJICNIEHUH CYIIIECTBEHHBIX MPU3HAKOB Y HAOII01aeMOT0 00BEKTa, MPOIECca Ha3bIBACT JIUIITh HEKOTOPHIC U3 HUX.

— JIOMTYCKAET OJIHY-/IBE TpyOble OMOKN B 0OPMIICHUH PE3yIbTaTOB, HAOIIOICHUI U BEIBOJIOB.

OueHka «2» CTaBUTCS, €CIIM YUYECHHK:

— JIOMTYCKAET TPU-YEThIpe rpyObie OMMUOKH B MPOBEACHUH HAOIIOACHUH 110 3aJaHUI0 YIUTEJISI.

— HETPaBWJILHO BBIJIEISET MPU3HAKU HAOII01aeMOT0 00BEKTa, MpoIlecca.

— JIONYCKAaeT TPU-YeThIpe rpyObie OMUOKHU B 0(DOPMIIEHUH PE3yJIbTaTOB HAOIIOJEHUI U BHIBOJIOB.

O1ueHKY ¢ aHaTM30M YMEHUN U HABBIKOB MTPOBOUTH HAOIIOCHUS TOBOASTCS IO CBEICHUS yUalIUXCs, KaK MPaBuiio, Ha MOCIEIYIOIEM YPOKeE,
[IOCJe CAaYu OTYETA.

Oo0mas kaaccupurkanus oMUOOK.

[Ipu oneHke 3HaHWI, YMEHUMN, HaBBIKOB CIEAyeT yUYUTHIBATh BCE OMIMOKU (rpyOble W HETpyObie), HEJOUETH B COOTBETCTBUU C BO3PACTOM
yuammxcsi. [ pyObIMu cunTaroTCs OMNOKY:



— HE3HAHHWE OIpPECICHUS OCHOBHBIX MOHSTUM, 3aKOHOB, MPaBWJ, OCHOBHBIX MOJIOKEHUW, TEOpUU, HE3HaAHUE (OPMYJ, OOIIECITPUHSATHIX
CHUMBOJIOB 0003HaYEHUH BEIMYMH, €AMHUIL UX U3MEPEHUS, HAUMEHOBAHUI STUX €UHUII;

— HEYMEHHUE BBIICIIUTh B OTBETE IJ1aBHOE; 00OOIIUTH Pe3yIbTaThl U3YUCHHUS;

— HEyMEHHUE MPUMEHUTD 3HAHUS JIJIs1 PEIICHUS 3a/1a4, OObICHEHUS SIBIICHHUS;

— HEYMEHHUE YUTATh U CTPOUTH rpadUKu, TPUHIIUIIUATILHBIEC CXEMBI,

— HEYMEHHeE MOATOTOBUTh YCTAHOBKY WJIH JJaOopaTOpHOE 000pYyI0BaHUE, IIPOBECTH OIBIT, HAOIIOACHHE, CeNIaTh HEe0OXO0IMMbIE pAcYEThl UITU
UCIIOJIb30BaTh MOJYYCHHbIC JaHHBIE IS BHIBOJIOB;

— HEYMEHUE T0JIb30BAThCS IEPBOUCTOUHUKAMU, YIEOHUKOM, CIIPABOUHUKOM;

— HapylIeHHE TeXHUKU Oe30MacHOCTH, HeOpEKHOE OTHOIICHHE K 000pYI0BaHUIO, TPHOOpaM, MaTepHaiaM.

K HErpyOBIM OTHOCSTCS OITUOKH:

— HETOYHOCTHh (OPMYJIHUPOBOK, OMNPEACICHHM, TMOHSTHI, 3aKOHOB, TEOPUH, BBI3BAaHHAS HEMOJHOTOM OXBaTa OCHOBHBIX MPHU3HAKOB
ONPEEIAEMOro MOHATHUS WIM 3aMEHOU | — 3 U3 3TUX NPU3HAKOB BTOPOCTEIICHHBIMHY;

— OIIMOKY TIPU CHATUU MTOKA3aHUI ¢ U3MEPUTEIHHBIX PUOOPOB, HE CBSI3aHHBIE C ONPEICTICHUEM IIEHBI JICIICHUS [ITKAJIBI,

— olMOKY, BBI3BAaHHBIE HECOOIIIOICHUEM YCIIOBUM MTPOBENICHUS OMbITA, HAOMIOIEHUs, YCIOBUI paboThl mpubopa, 000pyA0BaHNUS,

— OmMOKHU B YCIIOBHBIX 0003HAUCHHSIX HA CXE€MaX, HETOYHOCTh rpaduka;

— HepallMOHAIBHBIN METO]I PEIICHUS 3a/1a4H, BHIIIOJIHEHUS YaCTH MPAKTUUYECKOU pabOThl, HEJJOCTATOYHO MPOAYMAaHHBIH MJIaH YCTHOTO OTBETA
(HapylIeHuE JTOTUKH U3JI0KEHUS, IOJIMEHA OTJEIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMHU );

— HepaIMOHAIbHBIE METOJIBI pa0OTHI CO CITPABOYHOM JIUTEPATYypOM; - HEYMEHHUE pelIaTh 3a/1auu, BBITIOJIHITH 3aJJaHus B 00IIIEM BHUJIE.

Henouéramu sIBISIFOTCS:

— HepallMOHAJIbHBIE IPUEMBI BRIUMCIICHUH U TPeo0pa30BaHUM, BHIIOTHEHHSI OMIBITOB, HAOIIOICHUN, TPAKTUYECKUX 3a/IaHUN;

— apudmeTrueckre OMMOKN B BBIYUCICHUSIX;

— HEeOPE)KHOE BHITIOTHEHUE 3aMUCel, YepTexke, cxem, rpaduKoB, TaOIHII;

— oporpaduueckre U MyHKTyaIlMOHHBIC OITHOKH.



