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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeqHero ooOiiero odpazoBaHusi pazpadoTaHa Ha ocHoBe dDelepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYueOubiii npeamer «buonorus» yrinyonénHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpenMerb». CornacHo mnonoxkenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennanu  O0y4eHUs] Ha YpOBHE CpeaHero oomero oOpa3oBaHus U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00pazoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE O00pa30BaTENbHBIX, BOCIHUTATENbHBIX WU Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buonorus" naér mpencraBieHue o
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHKE, €T0
CTPYKTYpPHpOBaHHE TIO pa3ieliaM U TeMaM, paclpeiesieHne Mo KiaccaM,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUIT TPEEMCTBEHHOCTH C HM3y4Y€HHEM OHWOJIOTMM Ha YypOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, MPEACTABICHU O 340pOBOM o0Opa3e >XHU3HHU, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpamMme Mo OWOJIOTMM TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IpeaMera
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4deHUs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aroUIMxcs MO OCBOCHUIO COJAEpKAaHMSI OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJIE M OPHUEHTHUPOBAH Ha



paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OHOJNOrMHM, 3MOPHOJOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YIUIyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OuoJIorM4eckoro  oOpa3oBaHUsi B By3aX M OpraHM3aludiX  CPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OO0y4arolUMHUCH
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUSA TOJy4arOT pa3Buthe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTMYECKMX 3HAHHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmmbl 1o yueOHOMY mnpeamery "buornorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JIJISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllH, BOJIOIMHA OPraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YyYarOTCSl OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOW OMOJOTUH, IMOPHOJOTUU U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJu3HPYIOTCS 3HAHUA OOydYarolIuXcsl IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHe 0 bruocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOEHHOCTAX KIETKH, OpTraHW3Ma, IOMYJISIUH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSX B OMOJIOTHH, MPUKIAJHBIX ACHEKTaX OMOJOTMUECKUX 3HAHUU. J1Jist
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MATEpHANa B COJIEPKAHUHU IPOrPAMMBI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B pELICHUE BaKHEHIINX OMOJOTMYECKHUX U 3KOJOrHYecKux rnpoodaem.llenn
u3ydyeHus: yueOHoro npeamera «buonorus» Ha yriyOoJ€HHOM ypOBHE — OBIIAJICHUE



00yYaroIMMUCS 3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATHLHOW OpPTraHU3aIliy KUBBIX
CHUCTEM PAa3HOTO paHra W MPHOOPETECHHE YMEHHH WCIOJIb30BaTh TH 3HAHUS B
dbopMupoBaHUM HMHTEpeca K OmpeAciEHHON o0nacTu MnpodecCUOHAIBHOM
NEeSATENbHOCTH, CBA3AHHON C OMOJOruel, Wik K BBIOOPY YUEOHOIro 3aBENEHUs IS
MPOJOJKEHUST OMOJIOTMYECKOro 00pa3oBaHusl.

JlocTkeHne TienM W3ydeHus ydeOHoro mpeamera «buonorus» Ha
yrIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIUMHUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NPaBWJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOSHUHU, MHOT0OOpa3uh M OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJISIuUs, B, OMOTreoleHo3, ouocdepa); 0 BhIIAIOIIUXCS OTKPHITUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEIbCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOH W
KJICTOYHON OWOJOTHUH, HMOPHOJOTUHM W OHWOJIOTMHM pa3BUTHS, TCHETUKH W
CCJICKIIUY, OWOTCXHOJOTMHM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
DKOJIOTHMH);  METOJaMH  CaMOCTOSITCIbBHOTO  TPOBEJACHUS  OHMOJOTHYECKUX
UcclieloBaHUd B JabopaTopuu W B mpupoje (HaOmoaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS  YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMAIMIO; TOIH30BaATHCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CUMBOJIMKOMN; YCTaHaBIMBATh CBSA3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU U  OIKOJIOTHYECKUMU
npoOJieMaMu YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTEIBHOCTH TIO
OTHONICHUIO K OKPY)KaloIIe NPUPOAHOU cpefe, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, TIPaBUJia TTOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE Y O0yYaIOIMINXCS WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEMH
B TMpOIeCCe 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPHITHSIMU W COBPEMEHHBIMHU
MCCJICIOBAHUSIMH B OHWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAaHNA, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MPOIECCOB;BOCIIUTAHNE y O0YYAIOIMNUXCS IEHHOCTHOTO OTHOIICHUS K
KUBOW TPUPOIEC B IEIOM H K OTIACIBbHBIM €€ OOBeKTaM W SBIICHUSM;



(opMHUpOBaHUE SKOJOTMYECKOW, T€HETHYECKOW I'PaMOTHOCTH, OOILIEH KyJIbTYpbl
MOBEACHUS B IPUPOJIC; MHTETPAIIUU €CTECTBEHHO-HAYYHBIX 3HAHUH;
npuodpeTeHne 00yYaIOITIMHUCS KOMITETEHTHOCTH B paIMoHAILHOM
MIPUPOJIONONIB30BaHUU  (COOJIOICHUE TPAaBUI TOBEICHUS B MPUPOJE, OXPaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
oOecrieueHrne OE30MaCHOCTH KHU3HEACSITETbHOCTH B YPE3BBIYAWHBIX CHUTYaIUSIX
OPUPOJHOTO W TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE HCIIOJBb30BAHMUS
OMOJIOTUYECKUX 3HAHWW U YMCHUH B TTOBCEHEBHOM JKU3HMU;

CO3/IaHME YCJOBHI JJII OCO3HAHHOTO BhIOOpa 0OydYalONUMUCS WHIWBHUIYATbHOM
oOpa3oBaTeabHOU TPAeKTOPHUH, CHOCOOCTBYIOLIEH NOCIIEYIOIIEMY
po¢eCCUOHATBPHOMY CaMOOTPE/IEICHNI0, B COOTBETCTBHHM C WHAWBHIYaTbHBIMH
MHTEpPECaMH U MOTPEOHOCTSIMU PErroHa.

OO6miee yucIO YacoB, OTBEICHHBIX HAa HM3y4YeHHE OWOJIOTMM Ha YriIyOJIeHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT6op opraHu3allMOHHBIX (OPM, METOJOB U CPEACTB O0O0ydeHUs OUOJIOTUH
OCYIIIECTBIISIETCS C y4ETOM Crelu(UKH €TO CONEp)KaHWsl W HAIPaBICHHOCTH Ha
NpOJOJIKEHHE OMOJOTrMYEeCKOTO0 O0pa3oBaHUs B  OpPraHU3AIMSIX CPEIHETrO
npo(decCuOHaIBLHOTO U BBICILIET0 00pa30BaHUsI.

OO0s3aTenbHBIM YCIIOBHEM IPU OOy4YEHUU OHOJOTMM Ha YriayOJNE€HHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U Y4EOHO-UCCIIeN0BATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OIpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTePHAIbHO-TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA

10 KUIIACC
Conepxxanue mnporpaMmbl, BBIAEIECHHOE KYPCUBOM, HE BXOIUT B TNIPOBEPKY
rocynapctBeHHou utorooit arrectanuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMOJIOTUsSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
Oouosiornu.3HaueHue OHOJOTHMM B (HOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
Hay4YHOUW KapTuHbl Mmupa. IIpodeccun, cBs3aHHble C OuoJorHeil. 3HaueHHE
OMOJIOTMM B TMPAKTUYECKOW JCATETLHOCTH YEJIOBEKAa: MEIUIIMHE, CEeThCKOM
X035MCTBE, MPOMBIILIEHHOCTH, OXPaHE MPUPO/IBI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunueit, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [[x. Yorcon, ®. Kpuk, /1. K. benses.
Tabmumper u cxembl: «CBsi3p OWoONOrMM € JApYyrMMH  HaykamMmuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEeMBbI U UX U3yUYeHHE
JXKuBble cucTteMbl Kak mpeaMer u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€UHCTBO XMMHYECKOTO COCTaBa, IUCKPETHOCTh U LIEJIOCTHOCTbH, CIIOAKHOCTH H
yHOPAI0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.
YPOBHM OpraHu3aluy >KUBBIX CUCTEM: MOJICKYJISIPDHBIM, KJIETOUYHBIM, TKAHEBBIW,
OpTraHU3MEHHBIM, MOMYJISIHHOHHO-BUIOBOM, DKOCHUCTEMHBIN
(buoreonenoTuyecknii), Oumochepusiii. Ilpomeccel, mpoucxoAsne B KUBBIX
cuctemax. OCHOBHbIE NpU3HAKU >KUBOro. JKW3HB Kak (opMa CyIIecCTBOBAHUS
Marepuu. Hayku, n3ydaromne ;KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3alINH.
N3yyenue >KuBBIX cucTeM. MeToasl Ouonornyeckod Hayku. HaGmrogenwue,
M3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus. IloHsaTue 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOU. IlmanupoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runoresza. [loHsiTue BbIOOPKU U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonormueckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaXkeHHsT pe3yabTaTOB »JKcrepumeHTta. lloHsThe
CTaTHUCTUYECKOTO TECTA.

JdemoHcTpanumn
Tabmuibl 1 cxeMbl: «OCHOBHBIE NIPU3HAKU KU3HW», «BHoornueckue cucteMbly,
«CBoiiCTBa KUBOW MaTepun», «YPOBHU OpPraHU3alMU >KUBOM IPUPOABDY,
«CTpoeHHe KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHOB



YeJI0BEYECKOro opranusmay, «buoreonenos», «buochepa», «Meroasl u3ydeHus
YKUBOU IIPUPOIBIY.

O6opynoBaHue: nabopaTopHOoe O00OpyAOBaHUE JIS MPOBEACHUS HAOIIOJICHUM,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHHWE PA3IUYHBIX METOJAOB NPU H3YYEHUU
KUBBIX CUCTEM.

Tema 3. buosormss kiaerkuKinetka — CTPYKTYpHO-(PYHKIIMOHAJIbHAS

eqununa >xuBoro. Mcropusi otkpeitus kietku. Paboter P. TI'yka, A. JleBeHryka.
Knerounas teopus (T. IlIBann, M. IlIneitnen, P. BupxoB). OCHOBHBIE MOT0KEHUS
COBPEMEHHOM KJIIETOYHON TEOPUHU.
MeTo1bl MOJIEKYJISIPHOW U KJIETOYHOM OMOJIOTHMHU: MUKPOCKOMUS, XpoMaTorpadus,
anexTpodopes, METO/T MEUEHBIX aTOMOB, nuddepeHImaibLHoe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUKpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdemoHcTpanumn

[Toptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
bap.

Tabnmuuel u cxembl: «CBETOBOM MHMKPOCKOI», «DIEKTPOHHBIM MHUKPOCKOI»,
«HcTopust pa3BUTUS METOA0B MUKPOCKOIIUW.

O6opynoBaHue: CBETOBOW  MMKPOCKOI, MHUKpOIpenaparbl  pacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIIETOK.

IlpakTuyeckass padora  «l3ydeHue METOAOB  KJICTOYHOW  OHOJIOTHU
(xpomatorpadus, anekrpodopes, muddepeHIHAIBPHOS LEHTPUPYTUPOBAHHE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH
XUMHYECKUN COCTAB KJIETKHU. Makpo-, MUKPO- U YJIbTPAMHUKPOAJIEMEHThI. Bona u
€€ poJIb KaK pPACTBOPUTENS, PEAarcHTa, y4aCcTUE€ B CTPYKTYPUPOBAHHM KIIETKH,
TEIUIOPETYISIIMU. MuHepanbHbIe BEIIeCTBa KIETKU, UX OUONIOTH4ecKas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Oprannyeckne  BelleCTBA  KIETKU. buosormueckue nonaumepsl.  benkwu.
AMUHOKHUCTIOTHBINA cocTaB OenkoB. CTpyKTypsl O6enkoBoi Monekysbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsA3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpyktypsl. Jlenatypamms. CgoiictBa OenkoB. Kmaccudukanus  OenKos.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.

Yrneoael. MoHOcaxapuapl, AUCAaXapuIbl, OJUrOCaXapuAbl W IOJUCAXAPUIBI.
OO0mmit  mnaH CcTpoeHHs U (U3MKO-XMMHUYECKHE CBOWCTBAa  YIJIEBOJOB.
buonorunyeckre GpyHKIHMH YIIIEBOIOB.



Jlununel. T'mppodunbHO-ruApodoOHBIe cBoiicTBa. Kitlaccudukauus nunuaos.
Tpurnuuepuasl, Qocponunuasl, BOCKU, CTEpouabl. buomornueckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYNPOHUIAEMOCTb.
HyxnennoBele xkucnotel. JHK wu PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotuasl. Ilpunnun kommuiementapHoctu. I[lpaBunio Yapradda. Crpykrypa
JIHK — nBoiinas cnimpanb. Mectonaxoxaenue u ouonornyeckue pynkiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.
Crpoenne w™osekynsl AT®. Makpospruueckue cBsa3u B Mojekyie ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIEHHBIE TEPEHOCUUKHU, UX PYHKIIMH B
kietke. /[pyeue nykareozuompugocpamor (HTD).CexBenupoBanue [JHK. Memoow
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.
CrpykrypHass Ouosiorusi: OUOXMMHUYECKHME UM OHOPU3MUECKHE HCCIeOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKco8. KomnvromepHulil ouzaiin u
opeanuyecKull CuHme3s OUOMOIEKY]l U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

[Toptpetsr: JI. [Tomunr, /Ixx. Yorcon, @. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.
Huarpammel: «PacnpenerieHre XUMHUYECKUX AJIEMEHTOB B HEXUBOW IPUPOILY,
«Pacrnipeenenue XuMUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJIEN.
Tabmuuer u cxembl: «llepuoanueckass TabnuIla XUMHYECKHUX DIEMEHTOBY,
«CTpoeHue MOJEKYJIbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIb», «CTpOeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyad JUNuaoB», «HyKIenHOBBIE KHUCIOTHDY,
«Ctpoenue Monekysbl ATD.
O6opynoBaHue: XUMHYECKas TIOCya 1 000py10BaHHE.
JlabopaTopHasi padora «OOHapyXeHHE OEJTKOB C IOMOIIBIO KauyeCTBEHHBIX
peaKum».
JlabopaTopHas padora «lccienoBaHue HyKIEMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTpoeHue n GyHKINH KJIETKH
Tunel  KJIETOK: JyKapuoTHyecKas M  npokapuotuyeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.
Ctpoenune mnpokapuoTHuuecko kieTku. KierouyHas cTeHka OakTepuid u apXxeil.
OcoOeHHOCTH CTpPOCHHSI TEeTepOTPOdHON U aBTOTPOPHOU MPOKAPUOTHICCKUX
KJIETOK. MecCTO 1 pojib IPOKapHoOT B OMOLIEHO3AX.
Crpoenue u (QyHKIMOHMPOBAHHME 3SYKApHOTUUYECKOW KieTku. IlnazmaTtuueckas
MeMmOpana (mazmaiiemma). CTpykTypa miazMatuueckoil MemOpanbl. Tpancmopt



BEIIECTB  Yepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIA  (aud@ysus,
oOneruéHHas nudQys3us), axkTUBHbIA (HEPBUYHBIA W BTOPUYHBIA AKTHBHBIM
Tpancnopt). [lonynponunaemocts MeMOpaHnbl. PaboTa HaTpuii-kaaueBoro Hacoca.
OHJOLMTO3: TUHOLIMUTO3, parounutos3. Jx3ounuto3. Kierounas crenka. CTpykrypa u
(YHKIMU KJIETOYHON CTEHKU pacTeHuM, rpuOoB.
Hutommazma. [uto30ms. IluTockener. [IBmkeHue muToriasMbel. OpraHouasl
kieTkd. OJHOMEMOpaHHbIE OpPraHOWJAbl KIETKH: DSHJIOIUIa3MaTUYeCKas CeThb
(BIIC), anmapat I'onbIKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUHUU. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOMAOB KieTKH. CTpoeHHE TpaHyJISIPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus 6enxog ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [I'maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHas pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame I o0av0xcu. Tpancnopt
BEIIECTB B KJeTKe. Bakyounu pactutenbHbix kieTok. Knetounsiii cok. Typrop.
[TonmyaBTOHOMHBIE OpTraHOMIbI KJIETKH: MUTOXOHPUH, TUTACTU/TBI.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIUM MHUTOXOHIApUN W mactui. [lepBuunsie,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJ0pOIIacThl, XpOMOILIACTHI, IEUKOIUIACTHI BHICIIUX PACTECHUH.
HememOpannbie opranouabl kieTku CtpoeHue U GyHKIUU HEMEMOpPaHHBIX
OpraHOHUI0B KJICTKH. Pu6ocomer. IIpomesicymounvie Qunamenmot.
MukpodunameHTsl.  AxkmunogvleMukpoguiamernmsi.  MBpIIIEUHbIE  KIIETKU.
AxmuHnogvle KOMNOHEeHMbl HeMblueuHblX Kiemok. Mukporpyoouku. KieTounsrit
nentp. CTpoeHue © JABW)KCHHE KIYTHKOB M pecHHYEeK. MUKpoTpyOOouKH
muTorasMel.  Llentpuons. benku, accoyuuposauHvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momopnule benxu.
SAnpo. O6Gomouka siapa, XpOMAaTWH, KapuoOIUIa3Ma, SJPBIIIKH, X CTPOCHHE U
bynkiuu. SAnepupiit O0enkoBbli MaTpukce. [IpocTpaHCTBEHHOE pacmoOKeHUe
XpoMOCOM B HHTephazHOM siape. Iyxpomamun u 2emepoxpomamun. bemku
XpOMaTUHA — THUCTOHBIL. Jlumamuka s0epHou o06Oonouku 6 mumo3se. SoepHbiii
mpancnopm.

Kiterounsle BkntodeHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3yKapHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn
[Moptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.
Tabmuipl 1 cxembl: «CTpOEHUE FYKAPUOTUUECKOU KIETKN», «CTpOeHHE )KUBOTHOM
KIEeTKW», «CTpOeHue pPACTUTENBbHON KIeTKn», «CTpoeHue MUTOXOHAPUNY,
«SAapo», «CTpoeHne NTPOKaApUOTHIECKON KIIETKI.



O6opynoBaHue: CBETOBOW  MHUKPOCKOIN, MHUKPOIpPENapaTbl  PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaTbl 0aKTepHUaIbHBIX KIETOK.

JlabopaTopHasi padora «3yueHue cTpoeHUsI KJIETOK Pa3IMYHbIX OPTraHU3MOBY.
IIpakTnueckas padora «/3yueHue cBOMCTB KIETOYHON MEMOpPaHbBD».
JlabopaTopuass padora «lccnemoBaHue TUIa3MoIM3a M JIETUIa3MOJIM3a B
PACTUTEIBHBIX KIETKAaX).

Tema 6. O0MeH BelIeCTB M NPeBpalleHUe JHEPIUH B KJIETKe
AccUMWISIIIMA ¥ JUCCUMWISIIIUS — JIBE€ CTOPOHBI MeTabonu3ma. Turbl oOMeHa
BEIECTB: aBTOTPO(MHBIA M TreTepoTpodHBIA. YYacTHE KHUCIOpoAa B OOMEHHBIX
mpoiieccax. JHEpreTudyeckoe olecrneueHue KIeTku: TmpeBpaimienue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakiuil KIeTOYHOTO
merabonmu3zma. DepMeHThl, WX CTPOCHHUE, CBOMCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl M OETKU-UHTHOUTOPHI. 3aBHCUMOCTh CKOPOCTU (HePMEHTATUBHBIX
peaKkIuii OT pa3IMYHBIX (DAKTOPOB.

[lepBuuHBIi  CHHTE3 OpPraHUYECKMX BEIIECTB B  KieTke. DOTOCHHTES.
Anokcueenublli u okcueenuwvlii homocunmes y oaxkmeputi. Ceemocobuparowue
nuUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poab XJI0pormiacToB B mpoliecce
doTocunTe3a. CreToBas u TemHoBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusiHue pasnuyuHbiX (aKTOpoB
Ha CKOpOCTh oTOoCHHTE3a. 3HaueHUE (HOTOCUHTE3A.

XeMocunTe3. Pa3zHooOpasue opraHM3MOB-XEMOCHUHTETHUKOB: HUTPUDUIHUPYIOIINE
OakTepuu, Keyie300aKTepuu, CepoOaKTEpUu, BOJOPOAHBbIE OaKkTepuu. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHBIe oOpraHu3Mbl. Buael OpokeHus. I[IpogykTel OpokeHHS H HUX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIC OpPraHW3MBl. JTambl dHEpPreTHYecKoro odbMeHa. [loaroToBUTENbHBIN
sTan. [ mKonn3 — 6eCKUCIOPOIHOE PACIICTUICHUE TITFOKO3HI.

buosiornueckoe OkucCI€eHHE, WIH KIETOYHOE JAbIXxaHue. Poiib MHUTOXOHIpuUW B
npoiieccax Ononorudeckoro okucienus. Huknuueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. Onepeus membparHo2o epaduenma npomoHos. Cunmes
AT®: paboma npomounnoti AT®@-cummaszwvl. IlpenmyiecTBa a’dpoOHOTO MTYTH
oOMeHa BelecTB nepes aHadpoOHBIM. DPGHEKTUBHOCTD YHEPTETUUECKOTO OOMEHa.

JdemoHcTpanumn
IMoptperst: k. Ilpuctnu, K. A. Tumwupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmunbl U cxembl: «®OTOCHUHTE3», «IDHEpPreTHYecKuii obmen», «buocuHTe3
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.



O6opynoBaHue: CBETOBOM MHUKpPOCKON, OOOpYyZOBaHUE JUIsl MPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPATOB.

JlabopartopHas padora «3yueHue KaTalTUTHUYECKOW aKTUBHOCTU ()epMEHTOB (Ha
MpUMEPE aMUJIA3bl WM KaTasla3bl)».

JlabopatopHas pa6ora «/3ydyeHue (pepMEHTATUBHOrO pacIlEIICHUsI MEPOKCHIA
BOZIOPOJA B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopHasi padora «CpaBHeHHUE MTPOIIECCOB (DOTOCHHTE3a U XEMOCUHTE3A.
JlabopaTopHasi padora «CpaBHEeHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneacrBeHHass HHGOPMALNUSA M peajn3alus e€é B KJIeTKe
Peaknnn MarpuuHoro cuHre3a. [IpuHOMI KOMIUIEMEHTApPHOCTH B PEAKIMAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTnueckuit
KOH, ero cBoicrTBa. TpaHckpunuuss — wmaTpuusblii cuHTe3 PHK. IlpuHuummnsr
TPAaHCKPUINILMK: KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.
Tpancnsuusa u e€ atanbl. Yyactue TpancnoptHeix PHK B Oumocunrese Oenka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amuuHokucinor. Ponab pubGocom B
O6unocuHTe3e Oemnka.

Cogpemennvlie npeocmasneHus o cmpoenuu 2ceHog. OpraHuzanus TeHOMA Y
IPOKAapUOT U J3YKApHOT. Perynsuus akTUBHOCTH I'€HOB Yy MNPOKAapHOT. ['mmoresa
onepona (®. XKako6, XK. Mano). MoaekynsapHvle mexanuzmvi SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perynsius 0OMeHHBIX
IpOILIECCOB B KiIeTKe. KileTouHbIi roMeocTas.

Bupycel — HeksieTouHble (GOpPMBI KU3HU M OOJIUraTHble mnapasuThl. CTpoeHue
MIPOCTHIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6baxmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kUBOTHBIX, pactenmit. CIIN/, COVID-19,
COILMAJIbHBIE 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: ummeepayus u aumanuz Oonvwux maccugos («bigdata»)
CMPYKMYPHBIX OUuoI02UuYecKux OanHvlx. Hanomexuonoeuu 6 buonoeuu u meouyume.
IIpoecpammupyemvle pynxyuu 6eakos. Cnocobvl 00cmasKu 1eKapcma.

JdemoHcTpanumn
[Toptpetsr: H. K. Konbios, /1. . IBaHOBCKHIA.

Tabmumer m cxembl: «buocuHTes Oenkay, «['eHeTHueckwii Kom», «Bupycw»,
«baktepuodaru.
IIpakTuueckas padora «Co3aHnre MOJIENIA BUPYCay.

Tema 8. ’)KusHeHHBbIN HUKJ KJICTKHU
Kinerounslil uuki, ero nepuosl u peryisiiusa. Matepdasza u mutos. OcoOeHHOCTH
IpoLEeccoB, NpoTekaromux B uHTepdasze. lloaroroBka KIETKM K JEIEHUIO.



[IpecunteTnueckuii (MOCTMUTOTUYECKUIM), CHHTETUYECKUI U MOCTCUHTETUYECKUIN

(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(PA3HI.

Martpuuneiit  cunre3 JHK — pemmmkanusa. [lpuaounsr perumkannu  JIHK:

KOMIUIEMEHTAPHOCTb,  IOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIIICIbHOCTD.

Mexauusm permkanuu JTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl u

TejaoMepasa. XPOMOCOMHBIM Ha0Op KJIETKU — KapuoTun. JUIUIOuaHbIA U

rariouAHbld  Ha0Opbl  XpoMocoM. ['omosiornuHbie  XpomocoMmbl. [losmoBbie

XPOMOCOMBI.

Henenue knetkn — mMuTo3. CTaauu MHUTO3a U NMPOUCXOIAIINE B HUX IPOLIECCHI.

Tunbel MuTo3a. Kapuokunes u uMTOKMHE3. buonorndyeckoe 3HaueHUE MUTO3a.

Perynsiius MuUTOTHYECKOTO IUMKIIA KIETKU. [Iporpammupyemas kieTouHasi rudesnb

— aIoInTo3.

Knerounoe sapo, XpomMocoMbl, (YHKIMOHAIbHASI TE€HOMUKA. MexaHuzmol

npoaugepayuu, oughpepenyuposku, cmapenus u cubeau xiemokx. «lugposas

KemKay» — OuourHgopmamuyeckue mMooeau QyHKYUOHUPOBAHUSL KIIeMKU.
JdemoHcTpanumn

Tabmumbelr u  cxembl: <« JKW3HEHHBIH MUK KIETKU», «Murtosz», «CTtpoeHue

xpomocom», «Permukanus JJHK».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaThl: «MHUTO3 B KJIETKax

KOpEILKa JTyKay.

JlabopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

Tema 9. CTpoenne u pyHKIIUY OPraHU3MOB
buonoruyeckoe pasHooOpasue opraHuzMoB. OTHOKIETOYHBIC, KOJOHHAIIbHBIE,
MHOT'OKJIETOUHBIE OPTaHU3MBI.
OCOOEHHOCTH CTPOCHUS M KU3ZHEIEATEIbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKIETOUHBIE BOJOPOCIH, APYTHE
npotucTsl. KojloHnanpHbIE OpraHU3MBl.
B3anmocCBsa3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak equHoe 1enoe. I'omeocTas.
Txanu pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTellbHAs, TTOKPOBHAs,
MPOBOJIAIIAs, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpoeHUs, (QYHKIMA |
PAaCIMOJIOKEHHS TKAHEW B OpraHax pacTEHUM.
TkaHM S>KMBOTHBIX M YEJIOBEKA. THUIBI >KUBOTHBIX TKAaHEH: SNUTENIHANIbHAS,
COCIMHUTENbHASA, MbllIeYHasi, HepBHasg. OCOOEHHOCTH CTPOCHUS, (YHKIHN WU
PAaCMOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.
Opransl. BereraTuBHble U reHEepaTUBHbIE OpraHbl pacTeHUM. OpraHbl U CUCTEMBI
OpraHoB >XMBOTHBIX M 4eyioBeKa. DYHKIMU OpPraHoB U cuCTeM opraHoB.Omopa
Tena  opranu3moB. Kapkac  pacrenui.  Ckenersl  OJHOKJIETOYHBIX U



MHOTOKJIETOUHBIX >XKMBOTHBIX. HapyxHbli U BHyTpeHHUH ckeneT. CTpoeHue u
TUIBI COETMHEHUS KOCTEM.

JIB>KeHHE OpraHu3MOB. J[BM)KEHHE OJIHOKIIETOYHBIX OPraHu3MOB: aMEOOUHOE,
KTYTUKOBOE, PECHUYHOE. J[BMIKEHME MHOTOKJIETOYHBIX PACTEHHM: TPOMU3MBI U
HACTUU. JIBMKEHHME MHOTOKJIETOYHBIX JKHMBOTHBIX U YEJIIOBEKA: MbIIICYHAs
cuctema. Pednekc. CkeneTHble MBIIILBI U UX paboTa.

IIutanue opranu3moB. [lornoiieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX
BEIIECTB  pacTeHusiMH.  [luTtaHwe  KUBOTHBIX.  BHyTpumosoctHoe u
BHYTPUKJIETOUHOE muIleBapeHue. [luTaHne NO3BOHOYHBIX >KMBOTHBIX. OTaENb
NUIlEeBapUTENbHOr0 TpakTta. [lumeBapurtensHble xenes3bl. l[lunieBapuTenbHas
CHUCTEMA YETIOBEKA.

Jlpixanue opraHu3moB. Jlpixanue pacteHui. Jlpixanue >XUBOTHBIX. Juddyzus
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe npixaHue. [[pixarenbHas MOBEPXHOCTD.
KabepHoe u nérounoe apixaHue. JlpIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeloBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTUIl U
MJIEKONIUTAIOIUX. Perynsamnus apixanus. J[pixateabHbie 00bEMBI.

TpaHcmopT BELIECTB y OPraHu3MoOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHOcHas cucreMa W €€ OpraHsbl.
KpoBenocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOJIOIHOHHbBIE
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u e€ peryssuus.

Brigenenune y opranusmoB. BeimenieHue y pacteHuid. BpigeneHue y jKMBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeneHus. POunbTpanus, cekpeuus u
oOpaTHOE BcachlBaHWE KaK MEXaHM3Mbl pabOThl OpPraHoB BbiaeleHUA. CBS3b
IIOJIOCTH TeJIa C KPOBEHOCHOM M BBIACIUTEIBHOM cucTeMamMu. Belaenenue y
MMO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CtpoeHrne u QPyHKIHMOHUPOBAHUE
Hedpona. OOpazoBaHre MOYH Y YETIOBEKA.

3amuTa y Opranu3MoB. 3alllTa y OJHOKIETOYHBIX OpraHn3mMoB. Criopsl OakTepwHii
M LHCTHl MpPOCTEHIIMX. 3alluTa y MHOIOKJIETOYHbIX pacTeHuid. Kytukyna.
CpencTBa MacCUBHON U XUMHYECKOM 3aIUThI. OUTOHIIHIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M MX HpPOU3BOAHBIE. 3aliuTa
opraHu3mMa oT Oone3Heil. VmmyHHass cuctema denoBeka. KieTouHeli wu
TYMOpPAJIbHBIH MUMMYHHTET. BpOXIEHHBIH W NpUOOpeTEHHBIN crenuduaeckuii
UMMYHHTET. Teopusi KIOHaJIbHO-celeKTuBHOro ummyHurtera (I1. Opnux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. PoJib BpOKIEHHOTO
MMMYHHUTETa B Pa3BUTUU CUCTEMHBIX 3a0o0seBaHuil.PazipaxxuMocTs U perysius



YOpPraHW3MOB. Pa3ipa)kuMoCThb y OJHOKIETOYHBIX OpPraHW3MOB. TakKCHCBHI.
PaznpaxuMoCTh U peryssius y pacTeHuil. POCTOBbIE BelecTBa U UX 3HAYCHHUE.
HepBHas cucrema u peduiekTopHas peryisuus y kuBoTHbIX. HepBHas cucrema u
e€ oTaenbl. OBOJNIOIMOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy
KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pediexc wu
pediekTopHas nyra. be3yciioBHbIe U YCIOBHBIE PEIICKCHI.
I'ymopanpHasg peryiasiuvss W SHAOKPUHHAS CHUCTEMA JXUBOTHBIX M YEJIOBEKA.
Kene3pl HHAOKPUHHOM CHUCTEMBI M HX TOPMOHBL JleiiCTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHJOKPUHHOM cucTeM. [unortanamo-runoduzapHas
cucTema.

JdemoHcTpanumn
IToptper: W. I1. I1aBnos.
Tabmuupt u  cxembl: «OJHOKIETOUYHBIE  BOJOPOCHH», «MHOTOKIETOYHBIE
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl LBETKOBBIX PAaCTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacteHuit», «KopHeBble cuctembl», «CTpoeHHE CTEOIsN»,
«CTpoeHHE JIMUCTOBOM IUIACTHHKM», «TKaHW XKUBOTHBIX», «CKEIEeT 4eloBeKay,
«lIumeBapurensHas cucreMa», «KpoBeHocHass cucremay», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpblmeuynas  cucremay,
«BpinenutenbHas cucTeMa», «IHAOKpPHUHHAs cucrema», «CTpOEHHE MBIIILBIY,
«Ammynurer»,  «KumewyHonosoctHeie», «CxemMa  IWTaHUS  PACTECHUIN»,
«KpoBEeHOCHBIE CHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue H0KIEeBOro uepss», «HepBHas
cuctema peio», «HepBuas cucrema narymku», «HepBHas — cucrema
npecMmblKaomuxcsa»,  «HepBHas  cucrema  nTun», «HepBHas — cucrema
MJIEKOTIUTAIONINXY, «HepBHas cuctema uenoBekay, «Pediexcy.
O6opynoBaHue: CBETOBOM MHUKPOCKON, MHKpOIpenaparbl  OJHOKIETOUYHBIX
OpraHW3MOB, MUKPOIIPENApaTbl TKAaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLIIAU
HACEKOMBIX, UTJIOKOXKHUX, >KMBBIE 3K3EMIULIPbl KOMHATHBIX pPacTeHUi, repOapuu
pacTeHHH pa3HBIX OTHAEJIOB, BIAXHBIE Ipenaparbl KUBOTHBIX, CKEJETBHI
IIO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YEJIOBEKa,
00opyT0BaHUE JIJISl IEMOHCTPAIIMU TOYBEHHOTO U BO3YLITHOTO MUTAaHUS PacTECHUM,
pacHIeTUIeHHs KpaxMaia U OeJIKOB O] [eHCTBUEM (PEepMEHTOB, 000PYyI0BaHUE TS
JEMOHCTPALMU OIBITOB 110 U3MEPEHMIO )KM3HEHHONW €MKOCTH JIETKMX, MEXaHU3Ma
JBIXaTEIbHBIX IBUKEHUN, MOJEIN IOJIOBHOIO MO3Ta PA3JINYHbIX KUBOTHBIX.
JlabopaTopHasi padora «/3yueHue TKaHel pacTeHHI.
JlabopaTopHasi padora «/3yueHne TKaHEH JKUBOTHBIXY.
JlaGoparopHasi pabora «/3ydueHrue opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHHe ¥ pa3BUTHE OPTraHU3MOB



@opMbI pa3MHOKEHHUS OpraHu3MoB: Oecronoe (BKJIIOuYas BEreTaTUBHOE) W
nosioBoe. Buael  Oecrnonoro  pa3MHOXKEHUsS:  [OYKOBAaHUE,  CIOPYIISLMS,
(parmMeHTanys, KIOHUPOBAHUE.
ITonoBoe pasmuoxkenue. [lonoBeie kneTku, wim ramersl. Meno3. Ctagun Meiosa.
IloBenenne xpomocom B Meno3e. KpoccnHrosep. buonmornuecknii cMbIcit Meiio3a u
II0JIOBOTO Iporecca. Meno3 ¥ ero MecTo B )XM3HEHHOM LIMKJIE OPIaHU3MOB.
IIpens3aponsiieBoe paszButue. ['ameroreHes y >XHUBOTHBIX. [loyioBbIE JKene3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBLIX KiIeTOK. CriepmaToreHes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.
OmnogorBopeHne W SMOPHOHAJIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OILTO/IOTBOPEHMSI: HApY)HOE, BHyTpeHHee. [lapTeHorenes.
NuauBrayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpHOJIOTHS — HayKa O
Pa3BUTHUU OPTraHu3MOB. Mopghozcene3 — 00Ha u3 2aagHvlx Npodem 2MOPUOTOSUU.
Konyenyus mopghocenos u moodenu mopghoceneza. Craguum 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOiieHus.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONMIUX. 3apOBIINICBBIE JIMCTKU
(racTpynsinust). 3akiajKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIMSHUE YacTe pa3BUBAIOLIETOCS 3apojibliia (3MOpUOHANbHAS HWHIYKIIHS).
3aknagka TIUIAaHA CTPOCHMS KUBOTHOTO KAk peE3yslbTaT HUEpPapXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5>MOpHUOHANIBHOE pa3BUTHE Pa3IMUYHBIX
(haKkTOpPOB OKPYKAIOIIEH Cpe/Ibl.
Poct u pazButue xuBoTHBIX. [locTamOpronaneublil nepuoa. [psmoe u Henpsimoe
paszButre. Pa3zButne ¢ meramopdo3oM y OECHO3BOHOYHBIX U IMO3BOHOYHBIX
KUBOTHBIX. DBHOJOrMueckoe 3HAYEHHE MPSIMOIO0 M HENPSMOr0 pPa3BUTHUA, HX
pacrpocTpaHeHue B npupoze. Tumbl pocta )KUBOTHBIX. DAKTOPBI PETYISLUNA POCTA
KUBOTHBIX M 4enoBeka. CTaguu MOCTIMOPUOHATBHOTO PA3BUTHS y KUBOTHBIX U
gyesoBeka. llepumonbl  oHTOreHeza 4yenoBeka. CrapeHMe MW CMEpPTh  Kak
OMOJIOTMYECKHE MPOIECCHI.
PasmMHOXeHne u pasButhe pacteHui. ['amerodur m cmopodwur. Merios B
KU3HEHHOM 1MKie pactenumit. (OOpas3oBaHme cmop B TMporecce Meno3a.
I'ametorene3 y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE  PACTUTEIBHBIX
opraHu3MoB. J[BoliHOE OIJIOIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHuEe U
pa3BUTHE CEMEHH.
MexaHu3MBbl peryJisiliii OHTOT€HE3a Y PaCTEHUI U )KUBOTHBIX.

JdemoHcTpanumn
IToptpetsr: C. I'. HaBamun, X. [IIneman.
Tabmuubl U cxembl: «BerertatuBHoe pasMmHOXeHHE», «Tumbl Oecronaoro
pa3sMHOXEHUs», «Pa3MHOXKEHUE XJIAMHUIOMOHAIb, «Pa3MHOXEHUE 3BIJICHBI,



«Pa3mHoxenue ruaps», «Meios3», «Xpomocomsl», «I'amerorenes», «CTpoeHue
SUUEKIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHes3a», «lIpsmoe u
HEenpsIMOE pa3BuThue», «Pa3Butue wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATYIIKW», «/IBOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHne CeMsH OJTHOJIOIBHBIX M JIBYJOJbHBIX PACTEHUI», «KU3HEHHBIN LUK
MOPCKON  KamycTbD», <«OKu3HEHHBIM UHMKI  Mxa», <« KHU3HEHHBIH  IUKI
ManopoOTHHUKA», « KM3HEHHBIN LUK COCHBI».
OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOIpEnapaTbl SUIEKICTOK MU
CIIEpMAaTO30MI0B, MOJIENb «I{MKII pa3BUTHS JISITYIIKU .
JlaGoparopHasi padora «l3ydueHue CTPOEHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpENapaTaxy.
IIpakTuueckas padora «BbIsiBIeHHME TPU3HAKOB CXOACTBA  3apOJbILIEH
MO3BOHOYHBIX >KUBOTHBIX).
JlaGopaTopHasi pabora «CTpoeHUE OPraHOB PA3MHOKEHUS BHICIIIMX PACTEHUI.
Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHU3MoOB
HcTtopus cTaHOBIEHUS U pa3BUTHUS F€HETUKH Kak Hayku. PaGotel I'. Menpgens, I
ne ®puza, T. Moprana. Pojib OT€UeCTBEHHBIX YYEHBIX B Pa3BUTHUU T€HETHUKHU.
Pa6orer H. K. Komemoa, H. WM. Basunoa, A. H. benosepckoro, I'. .
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.
OCHOBHbBIE TEHETHYECKHE IOHATHS M CHMBOJIBL. [ OMOJOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAS JIMHUS, THOPU/IBI, TEHOTHUII, (PEHOTHTI.
OCHOBHBIE ~ METOIbl ~ TE€HETUKH: TUOPUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJICKYJISIPHO-T€HETHYECKHUIA.
JdeMoHCTpamuu
[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBuios,
A. H. benoszepckuii, I'. JI. Kapneuyenko, FO. A. ®unumyenko, H. B. Tumodeen-
PecoBckunii.
Tabnuiel u cxembl: «MeToAbl TeHETUKNY, «CXEeMBbI CKPEIITMBAHUS.
JladopaTopHasi padoTa «/Ipo3oduia kak 00bEKT TCHETUICCKUX UCCIICIOBAHUIA.
Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH
Momnorubpunnoe ckpemuBanue. [lepBboiil 3akoH MeHaenss — 3aK0OH eIMHO00pa3us
ruOpuoB mepBoro mnokoieHus. I[lpaBwno pomuHMpoBaHus. Bropoil 3akoH
Menaenss — 3akOH paclCIUIeHUusT Npu3HakoB. LluTosiornueckne OCHOBBI
MOHOTHOPUJTHOTO CKpEIIUBaHUs. [ Umore3a YMCTOTHI ramMerT.
AHanmsupyroniee ckpemubaHue. [[poMexyTouHbIN XapakTep HACIEIOBAHUA.
Pacennenne MIPU3HAKOB pu HETIOJIHOM
nomMuHupoBaHuu.J{uruOpugHoeckpemmpanue. Tpetuilt 3akoH Menpaenss — 3akoH



HE3aBUCHUMOTO HacJIeI0BaHUs MIPU3HAKOB. [Mutomornueckue OCHOBBI
JUTUOPUIHOTO CKPEITUBAHMS.
CuennienHoe HacienoBanue npusHakoB. PabGotel T. Moprana. CuemnseHHoe
HACJICJIOBAHUE TE€HOB, HAPYIICHUE CLEMJICHUS MEXIy TeHaMH. XPOMOCOMHAas
TE€OpUsl HACIEACTBEHHOCTH.
I'enetnka moma. XpOMOCOMHBIM MEXAHU3M OINPEAEIECHUS IOJa. AYTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTeporaMeTHbIM MoJ. ['eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaclienoBanue npu3HaKkoB, CUETUIEHHBIX C IMOJIOM.
I'enotun kak uenoctHas cucrema. llneiioTponuss — MHOXECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHbIM ajienu3M. B3auMoneicTBue HealuIeIbHBIX T'€HOB.
KomniementapHocts. Onuctas. [lonumepusi.
['eHeTHYeCKHMi1 KOHTPOJIb PAa3BUTUSI PACTCHU, KUBOTHBIX M YEJIOBEKAa, a TAKKE
(U3HOIOTMYECKUX  MPOLIECCOB, TOBEICHUS U  KOTHUTUBHBIX  (PYHKIIMM.
['eneTnyeckre MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SUH
— TApa3suT» U «XO35IMH — MUKpOOMOM». ['@HeTHYeCKHe acleKThl KOHTPOJS U
M3MEHEHUS HACJICICTBEHHON MH(OPMAIIMK B TTIOKOJICHUSAX KJIETOK U OPTaHU3MOB.
JdemoHcTpanumn
IToptpetsr: I'. Menaens, T. Mopras.
Tabmumer 1 cxembl: «llepBeiit u BTOpOW 3akoHbI Menaens», «Tperuit 3akoH
MeHnnens», «AHanu3Upyollee CKpeluBaHue», «HemomHoe aoMuUHUpOBaHUEY,
«CrerieHHOE HaclieJoBaHWE TPU3HAKOB Yy Jpo3oduiibl», «l'eHeTuka Tmoiay,
«Kapuotun 4enoBeka», «Kapuotun apozodunby, «Kapuotun nrunby,
«MHOXECTBEHHBIN AJUIEIN3M», «B3auMoIeiCcTBHE TEHOBY.
O6opynoBaHue: MOJACHb ISl JEMOHCTpAIlMd 3aKOHOB €IMHOOOpasus THOPHIOB
NEPBOTO IMOKOJEHUS M PACIUCIUICHUS NPU3HAKOB, MOJAENIb IJis JEMOHCTpPAlHUH
3aKOHAa HE3aBHCUMOI'O HAcJeJIOBaHUs MPU3HAKOB, MOJENb ISl JAEMOHCTpaluu
CUEIJIEHHOI'O HACJIEIOBAHMS NPU3HAKOB, CBETOBOM MHUKPOCKOII, MHUKPOMpENapar:
«/Ipo3odunay.
Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH
BzaumoneiictBue reHotuma u  cpeapl npu  popmupoBaHum  (heHOTHTA.
N3menunBocTh mpu3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE MPU3HAKU. Buasl
W3MEHUYMBOCTH: HEHACIICICTBEHHAS W HACJICICTBEHHAS.
MoaudukannonHass  M3MEHYMBOCTh.  Pomb  cpembl B (popmupoBaHUU
MOAU(pUKAIMOHHON M3MeHuYnBocTH. Hopma peakmuu mpu3Haka. BapuanuoHHBIHM
psin u BapuanmonHas kpuBas (B. Moranncen). CoiicTBa MOau(HUKAITMOHHON
W3MEHYHUBOCTH.
I'enotunuyeckass u3MeHUYUBOCTh. (CBOWCTBA TE€HOTUIHMYECKONM HW3MEHUYHBOCTH.
Buapr T€HOTUITNYECKOMN W3MEHUYUBOCTH: KOMOMHATUBHA,
MyTanmoHHas. KomOMHaTUBHAsT M3MEHUYMBOCTh. Meio3 W TOJ0BOM IIpoliecc —



OCHOBa KOMOHMHATHUBHON M3MEHYUBOCTH. POJb KOMOMHATUBHONW W3MEHYHBOCTH B
CO3/IJaHUH TEHETUYECKOT0 Pa3Ho00pa3us B Mpeiesiax OJTHOTO BUA.

MyrtanuoHHass U3MEHYMBOCTb. DBuabl MyTanuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYLUUMPOBAHHBIE MyTaluu. SaepHele U
HUTOIUIa3MaTuYeckue myrtanuu. CoMaTHyeCKUe W MOJIOBble MyTauuu. [IpuunHbI
BO3HMKHOBEHUS MyTauui. MyrareHbl W HUX BIHUSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpOoIecca. 3aKOH TOMOJIOTMYECKUX pPSJIOB B
HaciencTBeHHOW u3MeHunBocTd (H.M. BaBunoB). BHesgepHass M3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, PONb INULEHEMUYECKUX PAKMOPO8 8 HACIe008AHUU
U UBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoHcTpanumn
IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.
Tabmuupt u  cxembl:  «Buasl  u3meHumBocTH»,  «MoaudukamoHHas
U3MEHUYHUBOCTH, «KomOuHatuBHas U3MEHYUBOCTDY, «Meios»,

«OmnopoTBopeHuey, «I enernueckue 3a060eBaHus YeIOBEeKay, «BUIbl MyTaIuiiy.
O6GopynoBaHue: JKHMBble U TepOapHbIE OK3EeMIUISIPhl KOMHATHBIX PACTECHHM,
pucyHnku (potorpadun) KUBOTHBIX C Pa3TUYHBIMU BUIAMH U3MEHUUBOCTH.
JladopaTopHasi padora «VccienoBaHue 3aKOHOMEPHOCTEH MOAMGMUKAIIMOHHON
n3MeHUYnBOCTH. [TocTpoeHue BapualluOHHOTO psAJia M BApUAITMOHHOW KPUBOW».
IlpakTnueckass  padora «Mytamuu y  Apo3oduiabl  (Ha  TOTOBBIX
MUKpOTpenapaTax).

Tema 14. 'eneTuka 4esioBeka
Kapuotun denoBeka. MexayHapoaHas @porpaMMa HCCIEIOBaHUS TE€HOMa
yejgoBeka. MeTojabl  M3YYEHHMS TEHETHKHM  4YEJOBEKa: TI'E€HEAJOTHYeCKHUH,
OJIM3HELOBBIN, IIUTONCHETUYECCKHH, MOMYJIALMOHHO-CTATUCTUYECKHM,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemMeHHOE ompeeseHue reHOTHUIIA:
MMOJJHOT€HOMHOECEKBEHUPOBAHNE, T€HOTUIIUPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbie 3a00eBaHus YeaoBeka. [ eHHbIE U1 XPOMOCOMHBIC
O0one3HM dYenoBeKa. bolle3HM ¢ HACIENCTBEHHON MpenpacroiioKeHHOCTHIO.
3HayeHWEe MEAUIIMHCKOM T€HETHUKH B MPEAOTBPAIICHUM W JICUCHUU TE€HETUUYECKUX
3a0oneBaHnii yenoBeka. MeanKo-TeHeTHYecKoe KOHCyIbTupoBaHue. CTBOJIOBBIE
KJeTku. [loHsITHE «reHeTHYeCKOro rpy3a». JTUYECKHE ACHEKThl MCCIEIOBAHUN B
00JaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.
I'enetnyeckre  (GakTOpbl  TOBBIIMICHHOW  YYBCTBHUTEIBHOCTH  YEJIOBEKA K
bu3rUeCKOMY ¥ XUMHUYECKOMY 3arpsS3HEHUI0 OKpYKaoIe cpessl. [ eneTnueckast
MPEIPACIIONIOAKEHHOCTD YEI0OBEKA K MATOJIOTHUSIM.

JdemoHcTpanumn



Tabmuubslt u cxembl: «Kapuotunm denoBeka», «MeTOIbl H3Y4YEHHUSI TEHETHUKH
4yesoBeKkay, «l eHeTruueckre 3a00JIeBaHUs YETIOBEKAY.
IIpakTuyeckas padora «CoCTaBICHUE U aHAIU3 POJLOCIOBHOMNY.

Tema 15. Centekuusi opraHnusMoB
JloMecTukaius U Celekius. 3apokKICHUE CENEKIIMU U JOMeCTUKanuu. Yuenue H.
N. BasunoBa o IleHTpax NPOUCXOXKIECHHUSI W MHOroo0Opasus KyJIbTYypHBIX
pacrenuii. Ponb cenexkiuu B CO3JaHMM COPTOB PACTEHUM U TMOPOJ KUBOTHBIX.
Copt, nopojga, mTaMM. 3aKOH TOMOJIOTMYECKHX PSJI0B B HACJIEICTBEHHOU
usmenunBocty H. Y. BaBunosa, ero 3HaueHue st CENEKIIMOHHON paOOThI.
Metonbl  ceneKUMOHHON paboThl. McKycCTBEHHBIM OTOOp: MAacCOBBIA H
WHIUBUYaIbHbIN. Ortanbl  KOMOWHAITMOHHOM  CEJICKIIUHU. HcnbiTanue
npou3BoguTENEH MO TMOTOMCTBY. OTOOpP 1O TEHOTUNY C TIOMOIIBIO OIEHKHU
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibio aHanuza J{HK.
NckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHONW pa0doThl. PaguanmoHHbIl 1
XUMUYECKUH MyTareHe3 Kak MCTOYHUK MyTallud Yy KYJIbTYpHBIX (GopMm
opranu3moB. Mcmnosib30BaHHE TEHOMHOIO  PEJAKTUPOBAHUS UM METOJIOB
pekomOuHaHTHBIX JIHK m1st mosmydeHust ncxoaHoro mMarepuana sl CEIeKIIUH.
[Tonyuenue monuruion0B. BHyTpuBUI0Bas rubpuan3anus. biuskopoacTBeHHOE
CKpelIMBaHue, Wik MHOpUAUHT. HepocTBeHHOE CKpelrBaHue, Wik ayTOPUIUHT.
I'eTepo3uc u ero npuuuHel. Mcnonb3zoBanue rereposuca B cenekuuu. OTnai€éHHas
rubpuauzanus. Ilpeogonenue OGecruioausi MEKXBHUIOBBIX THOpHUIOB. [locTikeHus
CEJIEKLIMY PACTEHUI U )KUBOTHBIX. «3€1E€HASl PeBOIOYUSL Y.
CoxpaHeHue M HU3y4eHUE T€HETHYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHHM U UX
JTUKUAX POJIAYEH JUIsl CO3JJaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO03IMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u YNpaejieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHLIX 8  YENAX VIYYUleHUs.
CYUecmeyiomux U co30auusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM HYUCle C
NpUMeHeHUeM COBPEMEHHbIX MemOo008 HAYYHBIX UCCAe008AHUL, Nepedosblix uoel u
nepcneKmuHbIX MexHOL02ULL.

JdemoHcTpanumn
IToptpers: H. WM. Basunos, WU. B. Mwuypun, I'. JI. Kapnewenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopnoyr, /1. K. benses.
Tabmuubl U cxembl: «LleHTpbl TPOUCXOKIAEHUS U MHOroo0pazusi KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHOM M3MEHUYUBOCTU,
«Metopsl cenexkuuny, «OtnanéHHas rTuOpuan3anus», «MyTareaesy.
JlabopaTopHass pabGora «lI3yyeHue COpPTOB KYyJbTYpHBIX PACTEHHUU U MOPOJ
JOMAIIIHUX KUBOTHBIX).
JlaboparopHas padora «/3yuyeHrne METOJI0B CECKIINU PACTCHUI».
IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».



Jrekypeusi «KOCHOBHBIE METO/IBI U JJOCTUKEHUS CEJIEKIMU PACTEHUM U JKUBOTHBIX
(Ha CeNeKIMOHHYIO CTaHIIUIO, TUIEMEHHYIO (pepMy, COPTOUCTIBLITATEIBHBIN YUacTOK,
B TEIUIMYHOE XO35AUCTBO, B JaOOpAaTOpPHUI0 arpOyHUBEPCUTETAa WM HAYYHOTO
LEHTpa)».

Tema 16. BuoTexH0JI0TrUs U CHHTETHYECKAsI OMOJI0T U
OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUYHbIC U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTAaHU3MbBI, WX  XapakTEepUCTUKa. TpaauimoHHass OHUOTEXHOJOTHS:
xJieOoneyeHne,  MOJYyYCHHE  KUCIOMOJIOYHBIX  MPOJAYKTOB,  BHHOJIEIHE.
MukpoOuonornueckuit cuHTe3. OOBEKTHI MHUKPOOUOJIOTHYECKUX TEXHOJIOTHH.
[TpousBoicTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.
Co3naHve TEXHOJOTHI W HMHCTPYMEHTOB ILE€JICHANIPABICHHOTO WM3MEHEHUS U
KOHCTPYMPOBAHUSI TECHOMOB C 1IEJIbIO MTOTY4YEHUS OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHUECS B MIPUPOJIC OMOCUHTETUYECKUE MY TH.
Knerounas wunxenepus. MeToapl KynbTypbl KIETOK MW TKAaHEW PACTCHUM U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U  COMATHYECKHI
smOpuorene3. lcnosnp3oBaHWe TaljIONAOB B CEJICKIIMU pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmume. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 6 meouyuHne. VICKYCCTBEHHOE OIUIOAOTBOpEeHHE. PekoHCTpyKIus
SAMLEKIETOK U KIOHUPOBAHHUE JKUBOTHBIX. METOJ TpaHCIUIAHTALUU SIAEP KIIETOK.
Texnonocuu 0300p08eHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTBEHHBIX KYIbIMYD.
XpoMOCOMHasi W TeHHas WHXEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpamnceennvix opeanuszmos.
JlocT>keHUsT W TEpPCHEKTMBBI  XPOMOCOMHOM M T€HHOW  HMHXXEHEPHH.
DKOJOTUYECKHUE U ITUYECKHE TTPOOIEMbl TEHHOW MHKEHEPUH.
Menunuackue OunorexHosnoruu. IloctreHomuas 1wmdpoBas wmemuiuna. [I1P-
TUarHocTuka. MeTaboJIOMHBIN aHaiu3, TEHOIICHTPUYECCKUN aHaJIN3 MpoTeoMa
YeJOBEKa I OLEHKH COCTOSIHHUS €ro 310poBbi. Vcmosib30BaHHWE CTBOJIOBBIX
KiIeTok. TapretHas Ttepamust paka. 3D-Omommkenepus mnsa  pa3pabOTKu
(GbyHIaMEHTaTbHBIX OCHOB MEJMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHEM TEXHOJOTHUH TPEXMEpPHOTro OmompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 EPCOHAIM3UPOBAHHON MEIULIVHBI.
Coznmanre BEKTOPHBIX BAKIIMH C IEJIbI0 00eCTieYeHNs] KOMOMHUPOBAHHOMN 3alUTHI
or Bo30yauteneit OPBU, ycTaHoBIE€HHE  MOJICKYJSIPHBIX  MEXaHH3MOB
dynkimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOIMIUX 0CO0O OIMACHEIC
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn
Tabmuubsl u cxembl: «lcrnonp30BaHME MUKPOOPraHU3MOB B MPOMBIIUICHHOM
MPOU3BOACTBEY, «KneTouHass nHkeHepus», «l eHHas UHKECHEPUS».



JlabopaTopHasi padora «/3yueHue 00bEKTOB OMOTEXHOIOTHUN.

IIpakTuyeckas padora «llomydeHre MOTOYHOKUCITBIX TIPOTYKTOBY.

Ikckypeusi  «buotexHomoruss < —  BaXKHEHIIas ~ TPOWM3BOAWTEIbHAS  CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTMYECKOE MTPOU3BOJICTBO)».

11 KVIACC

Tema 1.3apokaenue M pa3BUTHE JIBOJILHOHHBLIX MpPeEICTABJIEHUI B
OnoJIoruun

OpomronmonHas Teopuss Y. JlapBuHa. Ilpenanocbuik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4yHas nearelibHocTh Y. JlapBuHa.

JIBr>KyIIIME CUITBI 3BOJIIOIIMY BUIOB 10 Y. JlapBuHY (BBICOKAsi HHTEHCUBHOCTD
Pa3MHOXKEHHUS  OpraHM3MOB, HACJEJICTBEHHAs W3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTnyeckoir Tteopun dsBomonuu (CTD). HeltpanbHas
Teopusi  dBomonur. CoBpeMEHHass JBOJIONMOHHAS  OWOJIOTHS. 3HAUYCHUE
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHNH €CTECTBEHHO-HAYUYHOU KapTHHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kroswe, Y. lapBun, C. C. UerBepukos, 1. W. [lImansrayzen, x. Xonzeit, . K.
benses.

Tabmumpelr u  cxembl: «Cuctema xuBod mnpupoasl (mo K. Jluanuero)y,
«JlectHunia xuBBIX cymectB (mo Jlamapky)», «MexaHusm (HopMHUpPOBaHUS
IpUCIIOCOOJIEHU y pacTeHHd u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyra nytemectsus Y. lapsuna», «Haxoaku Y. [lapBuna», «D@opMbl 00psOBI
3a cymectBoBanuey, «llopoasl romybeit», «MHOroobpasue KyJIbTYpPHBIX (opMm
KarmycTbl», «[lopoasl moManrHuX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[apBuny)», «Cxema COOTHOLIEHHS [BMXKYIIUX CHJI 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHUSI CHHTETUYECKON TE€OPUHU SBOTIOLIU .

Tema 2. MUKPO3BOJIIOIHSA U €€ Pe3yJIbTATHI

[Monynsius Kak 3neMeHTapHas eAuHula 3Boourud. COBpEMEHHBIE METO/bI
OIICHKH TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuii. 3MeHnenwue
reHopoHa TOMYISIIUU  KaK dSJEMEHTapHOE JBOJIOIMOHHOE SIBICHHE. 3aKOH
reHeTndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKkTOpbl (IBMXKYLIME CHJIBI) 3BOJIONUUA. MyTalMOHHBIN
nporecc. KomOuHatuBHas u3MeH4YuBOCTh. [lpeiid reHoB — ciyvaliHble
HEHAINpaBJICHHbIE HW3MEHEHHS YacTOT auiesedl B  momyasinusax.  Oddekr
OcHOBatens. JIgpgpexkm oOymuvinounozo zopaviuika. CHuUdCEHUe 2eHemu4ecKko2o
paszHoobpaszus: npuuunvl u cieocmsus. Ilposenenue sghghexma Opeiiha eenog 6



oonbwiux  u  manvlx  nonyaayusx.  Murpauun.  M3onsuus  momysisnMid:
reorpaduueckas (MpOCTpaHCTBEHHAs ), OMoJIoruuecKas (penpoayKTUBHAS).

EctecTBeHHBIil 0TOOp — HampaBidOmMi (pakrop 3Bodouud. DOpMbI
€CTECTBEHHOT0  OTOOpa:  ABWXKYIIMWA, CTAaOWIM3UPYIOLIUN,  pa3pblBAIOIIHMA
(nm3pynTuBHbIN). [lomoBoil 0TOOp. BO3HUKHOBEHME W 3BONIOLUS COLUATBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHHMe — mpucnocoOneHuit y  opraHu3moB.  Apomopdo3bl U
uanoanantanuu. Ilpumepsl npucnocoOiaeHuil y opraHu3MoB: MOP(OJIIOTHYECKHeE,
¢uznonoruyeckue, - OMOXUMHUYECKUE,  NoBeneHuYeckne.  OTHOCUTEIBHOCTD
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3yibTar
MUKpo3BoJitonnu. M3onsiuus — kiodeBod ¢akrtop BujpooOpazoBanus. [lytu u
CriocoObI BUI000pa30BaHU: aJIONIaTPUUYECKOE (reorpaduueckoe),
CUMIIATPUUYECKOE (9KOJIOTHYECKOE), «MTHOBEHHOE (monuIIonAN3aIus,
rubpuan3anus). J[muTeapHOCTh IBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3mMbl GpOpMUPOBAHUSL OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb  »BoMIOIMOHHONW  OWOJOTMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus: 6ropazHooOpasus. MUKPOIBOIIOIKUS U KOIBOJIIOIUS MApa3uTOB U UX
x03sieB. MexaHu3Mbl (POpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEl.

JdeMoHCcTpamuun

IToptpetsr: C. C. UerBepukos, 2. Maiip.

Tabmumel W cxembl: «MyTallMOHHAsT HM3MEHYMBOCTBY», «llomymsiimonHas
CTpYKTypa Buza», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyime
CWJIBI HBOJIIOIIUNY, «DKOJIOTHYECKass M3OJSAIUS MOMYJSAINUA CEeBAaHCKON (openny,
«eorpadmyeckass W30NANMS  JUCTBEHHUIIBI CHOUPCKOM W JTUCTBEHHUIIBI
naypckoity, «IlonyasiiuOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB U KeEPTBY», «Cxema
JICHCTBUSL €CTECTBEHHOTO 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«apycTpruanbHbplil MenaHu3m», «KuBble uckonaembiey, «llokpoBuTEnbCcTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromias OKpacka YKUBOTHBIX,
«Dusnonornueckue ananranuny», «llpucmocoOieHHOCTH OpraHu3mMoB © €€
OTHOCHUTENIbHOCTBY, «Kputepuu Buna», «Bunbl-nBoiinnkun», «CTpykTypa BHAa B
npuposie», «Crnocodsl BuAooOpa3zoBaHus», «l'eorpaduueckoe BUA0OOOpPa30BAHUE
TPEX BHUJIOB JIAHABIIEH», «IKOJIOTUYECKOE BHJI000pa30BAHUE BUJOB CHHUID,
«ITomumuonet pacteHuit», «KamycTHO-peIeuHbIil THOPUTY.

Oo6opynoBanue: repbapun pacTEHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTHUIl U
3Bepell C MNpuMepaMH pa3IMYHbIX MPUCHOCOOJIEHUN, 4Yyyena NTHUI] U 3Bepei



pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJIM3KUX BHUAOB, 00pa30BaBIIMUXCS
Pa3IUYHBIMU CIIOCOOAMHU.

JlabopaTtopHas pabdora «BblsiBI€HUE H3MEHUYMBOCTH y 0OCO0€M OJHOro
BUJIAY.

JlabopaTtopnas  paGora  «lIpucrocobGiieHuss  OpraHu3MOB U  HUX
OTHOCHUTENbHAS 1[EJIECO00Pa3ZHOCTDY.

JlabopaTtopnass padora «CpaBHeHHE BHAOB 10 MOp(doJorHIecKOMY
KPUTEPUIO».

Tema 3. Makpo3Boaouus U e€é pe3yJbTaThl

Metoasl u3ydeHHS ~ MakpodBoitouuu. [lajieoHTONOrHYECKUE  METOMbI
u3ydeHus opoyironuu. [lepexomnsie ¢Gopmbl U (PUIOreHETUYECKUE  PSIbI
OpPraHu3MOB.

buoreorpadguueckue Meronpl uzydeHus: 3Bostoiuu. CpaBHeHHE (IIOpHI U
dbayHpl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
DHJIEMUKHU U PEITUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIHLHO-MOPGOIOTHYECKHE METOAbl M3YUCHUS
ABOMIONMH. ['€HEeTHYECKHE MEXaHW3Mbl JBOJIIOIIMA OHTOTEHE3a M TOSBIICHUS
OBOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTHYHBIE W  aQHAJOTHYHBIE  OPTaHBbIL.
Pynumentapuble  opraibl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKHUE,
OMOXMMHUYECKME M  MaTeMaTHYeCKHE  METOJAbl  W3Y4YEHHUS  DBOJIOIHH.
['omonoruunbie TeHbl. COBpeMEHHBIE METO/Abl MOCTPOCHHS (PUIOTCHETHYECKUX
JE€PEBBEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIOLHSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBUiIa) dBOJMIOIUU. [Ipunyun cmenvl yHKYULL.
HeoOpatumocTs sBostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHCcTpamuu

IToptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mromiep, 3. [ 'ekkeb.

Tabmutel 1 cxeMbl: «DUITOTEHETUYECKUI DS JIOMIATNY, «APXEOMTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Puamoduth»,  «CeMeHHBIC
nanopoTHUKN», «buoreorpaduyeckue 30HB 3emumy», «llpelid KOHTHHEHTOBY,
«PenukThly, «HadanmpHble cTaguu SMOPUOHATBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE ¥ AaHAJOTHYHBIE OpraHb», «PyIuMeEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YENOBEKa M IIMMIaH3e», «lJaBHbIE
HaIpaBJICHHs] BOIOLUNY, «O0II1e 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBIX OCTaTKOB
OpPraHU3MOB, MYJISIKU TOMOJIOTHUHBIX, aHAJTOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJICKIIMM HACEKOMBbIX.

Tema 4. IIpoucxoxxkaeHue U pa3BUTHE )KU3HU HA 3emJie



HayuHble TUNOTE3bl NPOUCXOXKIAEHUS >KM3HM Ha 3emie. AOuOreHe3 M
naHcrepmusi. JloHayyHble IpenCTaBICHUs O 3apOKICHUU JKU3HU (KPEalMOHHU3M).
['MnoTre3a NOCTOSTHHOTO CaMO03apOKICHUS KU3HU U €€ onpoBepkeHue onbiTamMu .
Penu, JI. Cnannannanu, JI. [Tactepa. [Ipoucxosxienue ;x1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOpPraHU4EeCKOU 3BOJIIOLUH. ITnanerapHas
(reomoruyeckasi) DSBOJIONUSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIM CHHTE3
OpraHnYecKux BemecTB M3 HeopraHmyeckux. Ombir C. Mumnepa u I'. HOpm.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
Onapuna, runote3a nepBudHoro Oymnsona J[x. XomnaeitHa, reHeTUYECKasi TUIIOTE3a
I'. Ménmnepa. Pu6Go3umbl (T. Yek) um rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emnu u metonsl e€ uszydyeHus. Vckomaemble OpraHUYecKHe
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOcUTENbHAsT U AOCOJIOTHAS
reoXpoHOJIOTHs. ['e0XpoHOI0ornYecKas 1Kaa: 0HbI, Pbl, IEPUObI, FTIOXH.

Havanbhuble sTanbl opranudeckoil sBomtonuu. [losiBieHHe © IBOIOIMS
NEPBBIX KIETOK. DBOJIOIUS MeTaboyn3mMa. BO3HMKHOBEHUE MEPBBIX 3KOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOMIEHKN KaK aHaJOr MepBbIX Ha 3emiie COOOIIECTB.
CrtpomaronuTtsl. [IpokaproThl 1 3yKapuOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOTreHe3). DBOIIOIMOHHOE MMPOUCKOKICHUE
BupycoB. [IpoucxoxkieHre MHOTOKJIETOYHBIX OpPraHU3MOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl SBOJIOLUMU BBICHIMX pacTeHHil. OCHOBHBIE apoMop(}o3bI
pactennii. Bwixon pacrtenuid Ha cymy. [losBiieHHMEe CHOpPOBBIX pPAacCTEHUN U
3aBoeBaHne MU cymu. CeMmeHHble pacTeHus. lIpoucxoxkaeHue UIBETKOBBIX
pacTeHHui.

OcCHOBHBIE ATallbl JBOJIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBJICHHE COBPEMEHHBIX
TunoB. IlepBbie Xxop/oBbie )KUBOTHBIE. JKW3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwimid. [IpoucxoxxaeHne MIICKONHUTAOMINX |
ntun. [lpunnun  kmoueBoro apomopgoza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIU.

PazButre xu3Hu Ha 3emie MO 3paM U MepuojaM: apxei, MpPOTEepO30u,
majgeo30i, Me3030M, KaitHo30#. OOmas  xapakTepuUCTHKa KiIuMarta U
reoJIOrH4eckux mpoiieccoB. llosiBneHHe MW pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrrneobpa3oBaHue: ero yCIOBUS U BIMSHUE HA TA30BBIM COCTAB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Tpouuioro. [IpuduuHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHU. COBPEMEHHBIN SKOJOTMUECKUN KPHU3HC, E€ro
ocobenHoctu. [Ipobnema coxpanenust OropasHooOpasusi Ha 3emIIe.



CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHiunel kinaccudukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanuun

Iloptpersr: ®@. Penu, JI. Cnamnannanw, JI. Ilactep, M. . Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuipt u cxeMmbl: «Cxema omnbita @. Pequy, «Cxema onbita JI. [lacTepa no
M3YUYEHHIO CaMO3apoKIeHMs Xu3HW», «Cxema ombita C. Mwmepa, I'. Opwy,
«JTanbl  HEOPraHMYECKOW  ABOJIOUUM»,  «l'€OXpOHOJIOrMYecKas  IIKauay,
«HayvanbHble dTanbl OpraHUueckoi IBostonuny, «CxemMa o0pa3oBaHUS DYKAPUOT
nyTéM cuMmOuoreHeszay, «CucrtemMa >XUBOU TpUPOAb», «CTpOoeHHE BUpYCaAy,
«Apomopdo3bl  pacteHui», «PunmoputTh», «OTHOKIECTOYHBIE BOJOPOCINY,
«MHoOroknerounsle Bopopocin», «Mxuy», «llanmoporHukm», «l'onocemMeHHbIE
pacteHuss», «Opra"bl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUA KUBOTHOTO
Mupay», «Apomopdo3bl KUBOTHBIX», «lIpocreiimue», «KuieqyHOMOIOCTHBIEY,
«ITnockue 4EepBUY, «HEeHUCTOHOTHEY, «PBIOBI», «3€MHOBOJTHBIEY,
«IIpecmbikaromuecs», «lItump», «Muekonuraromue», «Pa3Butue xu3Hu B
apXenucKkou 3pey», «Pa3BUTHE KU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KHU3HU B
[1aJICO30UCKOU 3pe», «Pa3BuTue )XU3HU B ME3030UCKOU 3pe», «Pa3Butne xu3Hu B
KaiHO30MCKOM 3pe», «COBpEMEHHAasi CUCTEMA OPTraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHUH pPa3NUYHBIX OT/AENOB, KOJUIEKIUH
HAaCEKOMBIX, BJIaXKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJJIEKIIUH
UTJIOKOXKUX, CKEJEeThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydella MNOTUL M 3BEpEl,
KOJUIEKIMM OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAEMBIX, MYJSKM OpPTraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryaabnas JgabdopatopHass pabora «MojgeaupoBaHUE  OIBITOB
Muiepa—tOpu 1o u3y4eHn0 aOMOTEHHOTO CUHTE3a OPTaHMYECKUX COSUHEHUN B
epBUYHON aTMochepey.

JlaGoparopHass padora «/3yueHne M ONMUCAHUE MCKOIMAEMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB.

IIpakTnueckas padora «l3ydeHne OCOOEHHOCTEH CTPOEHUS paCTCHHI
Pa3HBIX OTIEIIOBY.

IIpakTuyeckas padora «/3yueHue 0cCOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue yeji0BeKa — AaHTPOIOreHe3

Paznensl u 3amaun aHTponosiorui. MeToabl aHTPOIOJIOTHH.

CraHoBlIeHHE TPEACTABICHUNA O MPOMCXOXKJEHUU 4YesoBeKka. Penuruosnbie
BO33peHUsA. COBpEMEHHbIE HaAYYHbIE TEOPUH.

CxoacTBO 4enoBeKa ¢ )KMBOTHBIMU. CHUCTEMATUYECKOE MOJIOKEHHUE YETOBEKA.
CBumerenbcTBa  CXOACTBA  YEJIIOBEKA € JKUBOTHBIMHU:  CPaBHUTEIBHO-



MOpGoIOoTHYECKHE, AMOPHUOJIOTUYECKHE, bU3M0JI0ro-0MOXUMHUYECKHE,
noBegeHYeckue. OTIMYMS YETOBEKA OT KUBOTHBIX. [IpIMOX0KAECHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CHUTHAJIBHOU
CHUCTEMBI.

JBrxymue cuibl (pakTopbl) aHTPONOTreHe3a: OMOJIOTMYECKHE, COLIMATIbHBIE.
CooTHolieHre OMOJIOTMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJuu aHTpororeHeza. PanHue uenoBekooOpa3Hbie 00€3bSIHBI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPEIKH YeIOBEKOOOpa3HbIX 00€3bsiH U
moiel. ABCTPAJIONIUTEKH — JIBYHOTHE MPEAKHU JItoJe. YeloBeK yMeblil, epBbIe
U3TOTOBJICHUSL OPYAUN Tpynaa. YenoBeK NMPSIMOXOISIIUMN U MEPBBIN BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0oOmMMA  MpeoK
HEaHIEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa pa3yMHOro. YenoBeKk HEaHAEPTaIbCKUN
KaK BUJI JIIOJIEN XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTuka u najJseoreHOMHMKA.

DBOJIIOIUSL COBPEMEHHOT0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISAIUSX
yenoBeka. MyTalnMoHHBIM Tipoiiecc W mojJuMopdusM. [lomyssiinoHHbIE BOJIHBI,
npeiid reHoB, mMurpamnus U «d(pGheKT ocHOBATENs» B MOMYJAIUAX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacbl. Ilonsitue o pace. bonbmme packl: eBporeougHas
(eBpasmiickasi),  aBCcTpajO-HerpoujHasi  (PKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHckas). Bpemss u myTu paccelieHHs 4YeloBeKa MO TIUIaHETe.
EnuncTBO  4yenmoBeueckux — pac. HayyHas  HECOCTOSITENBHOCTH  pacus3Ma.
[IprcnocoONIEeHHOCTh YelOBeKa K Pa3HBIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Brnusaue reorpaduueckoit cpeasl u  apeida reHoB Ha Mopdosoruio U
(bH3HOJIOTHIO YeTOBEKA.

MexaucUMIUIMHApHBIE ~ METOJAbl B (usuueckoid  (OHMOJOTHYECKOM )
AHTPOIOJOTHHU.  DBOJIOUMOHHAS  QHTPOINOJOTHS W MaJ€OaHTPOMOJIOTHS
YeJIOBEUECKUX MOMyJsAlNi. buocomuanbHble MCCIEA0BaHUS MPUPOJbI YeTIOBEKa.
HccnenoBanne KOBOIIONUH OMOIOTHYECKOTO M COITMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabmumpl 1 cxembl: «KMeTOoIbI aHTPOITOIOTHHY, «I 0JIOBHOM MO3T YEIOBEKaY,
«YenoBekooOpa3Hble 00€3bsHBI», «CKEJIeT 4YelOBeKa M CKEJeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIIME CUIIBI aHTPOTIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKa», «ABcTpanonuTek», «YenoBek  ymenbli», «YemoBek
NpSIMOXOIAIINIY, «J/leHncoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHITED,
«IIpenku yenoBeka», «Tamnbl H3BOJIIOIMA YEI0BEKa», «Pachl yeioBekay.



OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MPeaMETOB  MaTepUallbHOU
KyJIbTYpbl ~TIpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTHUH C
MUQOJIOTUYECKUMH ¢ OUONEUCKUMU CIOKETaMU MPOUCXOXKJCHHSI UeJIOBEKa,
doTorpadun HaX0IOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJCIb
yeperna 4YeJOoBeKa W ueperna IIMMIIAH3€, MOJIeNb KUCTU YeJIOBeKa U KHUCTH
IMMIIaH3€, MOJEJH TOpCa MPEAKOB YeIOBEKa.

JlabopaTtopHass paGora «l3yueHue o0cOOEHHOCTEl CTpPOEHMsI CKeleTa
YeJIOBEKa, CBSI3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTuueckas padora «3yueHre SKOJOTMIECKUX aJanTallui YeT0BEKa.

Tema 6. Jkonoruss — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CUCTEM C OKPY Kalollel cpeaoi

3apoxkJieHue U pa3BuTue dKojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkenst, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3amaun
sKoJorur. CBSI3b SKOJIOTHH C APYTUMHU HayKaMHU.

Metoasl skonoruu. I[lonmeBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJIOTHU:
npupojHbie W JiabopaTopHble. MojenupoBaHue B IKOJOTUH. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: TIOKAJTbHBIN, PErHOHATBHBIN U TJI00AJIHHBIH.

3HaueHUE OKOJOTHMYECKHMX 3HAHWUW IS YeJoBeKa. DJKOJOTHYECKOe
MHUPOBO33pEHUE KaK OCHOBA CBSI3€i 4esioBeuecTBa ¢ mnpupoaoi. @opMupoBaHHE
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJOTHUECKON I'PaMOTHOCTH HACEIICHHUS.

JdeMoHCcTpamuun

[Toptpersi: A. I'ymGonpar, K. @. Pynbe, H. A. Ceseprios, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl u cxeMsl: «Pa3gensl sxonorum», «MeToabl 3KoJorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEH Cpeb».

JlaGopaTopuas padora «3yuenue METO/IOB AKOJIOTHUYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Dkonornyeckue (HaKTOpbl U 3aKOHOMEPHOCTH ux aeictsus. Kimaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTponorennbie. O0mume
3aKOHOMEPHOCTH JCHCTBUS dKojorudeckux (akropos. lIpasmno muanmmyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBET Kak »Koiormdeckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUTHajbHas poJib CBETa.
doTonepruoOaN3M.



Temneparypa kak skosiormueckuil ¢axrop. J[lelicTBue TemmepaTypsl Ha
opraHu3msl. [IoMKnIOTEPMHBIE U TOMOWOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

BnaxHocTh Kak skonoruueckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojaJiepKaHuo BojgHOTro OanaHca. Knaccudukanus pacTeHU MO OTHOIIEHHIO K
Boze. [IpucrnocoOiaeHus )KUBOTHBIX K M3MEHEHUIO BOAHOTO PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YILHAas, MOYBEHHAs,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
0COOEHHOCTH cpell oOuTaHus opraHu3moB. [IpucnocoOieHuss OpraHu3MOB K
KU3HU B Pa3HbBIX Cpeaax.

buonornueckue putrmbl. BHemiHne W BHYTpeHHHE PUTMbL. CyTOYHBIE U
roJu4yHble pUTMbL. [IpHCTIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHUAM
YCJIOBUH KU3HMU.

XKuzuennole Gopmbel opranusmoB. llonsTe o KuzHeHHOM (dopme.
XKuznennsie GopMbl pacTeHUIL: 1€pEBbsl, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
reoOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a *KU3HU.

buornueckue (bakTopBhl. Buner OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapasutusm, xoorepaus,
MYTYyalau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHWYecTBO). HeTpoduueckue
B3auMojieiicTBus  (Tomuueckue,  (Gopudeckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJEUCTBUI Ui CYIIECTBOBAHHUS OPraHU3MOB B Cpele
obutanus. [IpyHIIMT KOHKYPEHTHOT'O UCKIIOUECHUSI.

JdeMoHCTpamuun

Tabmuuel 1 cxeMbl: «Jkojmoruueckue (axtopel», «CBETOBOM CHEKTP»,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX IO OTHOLIEHHIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIE», «XOJIOOHOKPOBHBIE KUBOTHBIE», «DU3MOIOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl OOWUTaHUA OpPraHu3MOBY», «bHOIOTHYECKHUE PUTMBDY,
«Kuznennsie  Gopmbl  pacteHuii», <« Ku3HeHHbIE  (QOPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOIO JIECa», « IKOCHCTEMA XBOMHOIO jecay, «llenu
MATaHuS», «XumHudecTBo», «llapasutusm», «KoHkypeHmus», «CumMOno3y,
«KomMmeHcanmuzmy».

ObopynoBanue: repOapuu pacTeHUM M JKUBOTHBIX, NPUCHOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHBIX OKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETOMIOOUBBIX,
TEHENIOOMBBIX W TEHEBBIHOCIMBBIX PAaCTEHUM, CBETOJIIOOMBBIEC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBBIE KOMHATHBIC PACTEHUs, TepOaAPUHN M KOJJICKIIUH TETIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30yCTOWYMBBIX PACTEHUM, dydella MTUIl U 3BEpei, repdbapuun
pacTeHuid, oTHocsUXCcsl K rurpodutam, kcepoduram, mMe30puTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKI[MU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpelax,



repObapur M KOJUIGKIIMM PACTEHHH ¢ JKUBOTHBIX, OOJAJAIOIMIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUU JKH3HU, repOapuu u
KOJUICKIIMM PACTEHUM U >KUBOTHBIX PA3UYHBIX >KU3HEHHBIX (DOPM, KOJIEKIIUMU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHass padora «BbIsBIEHHE TMPHUCIIOCOOJIICHUN OpPraHu3MoOB K
BIIUSIHUIO CBETAY.

JlabopaTopHass padora «BbIsBIEHHE TMPHUCIIOCOOJICHUN OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTCHHM U3
Pa3HbIX MECT OOUTAHUSI.

Tema 8. Jkos0rusi BUA0OB U MOMYJISALMIA

DKOJIOTUYECKHE XapaKkTEePUCTUKHU MOMYJISLINH. [Monynsmust  kak
ouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphEepOB U
0COOCHHOCTEH OMOJIOTHU BUIAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TMOKAa3aTelId MONYISALUUU: YHUCICHHOCTh, IUJIOTHOCTD,
BO3pAacTHas W TOJIOBasg CTPYKTYpa, pPOXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJoruyeckas CTpykrypa nonyiadaiuu. OLeHKa YUCIECHHOCTH MOMYJISIUU.
JluHaMKKa TONYJISIIUU W €€ peryjsiuus. buoThyeckuil moTeHuuan NOMYJIALUY.
MopenupoBanue JUHAMHKU NMOMyIsiuud. KpuBble pocTa YMCIEHHOCTH OMYJISINY.
KpuBbie BbDKMBaHUS. Perynsius YuCICHHOCTH MOMYJSLUNA: poiib (HAKTOPOB,
3aBUCAILNX U HE 3aBUCSIIHNX OT IVIOTHOCTH. DKOJOTUYECKUE CTPATErUU BUIOB (- U
K-ctparerun).

[TonsiTue 00 »KoJOTMYECKON HUIE BHaa. MectooOutaHnue. MHoOroMepHas
MOJZieNIb 3KoJorndeckor Humm Jx.J. XarumHcoHa. Pa3mepbl 3KOJIOTHMYECKOU
Huy. [loTeHuumanbHas 1 peain30BaHHAs HULIU.

Bua kak cucrema momyssuuid. Apeaibl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruy. JKOJIOTHUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBEACHUS W MUrpAlMi >KUBOTHBIX. buojmornueckue
MHBA3UU YyKEPOJHBIX BUIOB.

JdemoncTpanuu

[Toptper: Jdx. Y. XaTunHCOH.

Tabmuiet W cXxembl: «DKOJOTHYECKHE XaPAKTCPUCTUKH  TIOMYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  nomyisiuu», «Bo3pacTHble  mupamuibl
nonyiusiiuu», «CKOpPOCTh  3aCeleHUsl IMOBEPXHOCTU  3€MJIM  Pa3IuYHBIMU
opranuzMamMm», «Mogenp skosorndeckort Humu J[x. M. XaTanHconay.

Oo6opynoBanue: repObapuu pacTeHUN, KOJUICKITUU )KHBOTHBIX.

JlabopaTtopnas  paGora  «llpucmocobneHuss ceMssH  pacTeHHM K
PacCCENCHUIO.



Tema 9. Jkos0rusi co001ECTB. IKOJOIHYECKHE CUCTEMBbI.

CooOmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBs3M MeXIy
opraHu3MaMu B OMOLIEHO3€.

OxocucteMa kak OTkpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3KOcUcTEMaX. KpyroBopoT BellecTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TMOKa3aTeaud  JKOCUCTEeMbl. buomacca u  mpoayKuws.
DKOJIOTUYECKUE MUPAMUBI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnenHble 3aKOHOMEpHBIE CMEHBI COOOUIECTB — cykueccuu. llepBuuHbie u
BTOPUYHBIE CYKLIECCHUM M HUX MPUYUHBL. AHTPONOr€HHbIE BO3JCUCTBUS Ha
cykneccuu. KnumakcHnoe cooOuiectBo. buopaznoobpasue u mojiiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03€D U peK. DKocucmemvl Mopeu u
OKeano8. Ixocucmemuvl MyHOp, J1ecos, cmeneli, NyCmvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXIy aHTPOIOT€HHBIMU U MIPUPOIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. ['opojackas
dnopa u ¢ayna. CuHaHTponu3alus TOpPOACKOW QayHbl. buonoruueckoe wu
XO03SIICTBEHHOE 3HAYEHUE arpodKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJIEHCTBUN OPraHU3MOB B
sKocuctemax. Ponv kackaonoeo 3pgexma u 6udo8-30upukamopos (Kiouesolx
8U008) 6 QyHKYUOHUpoBanuu sxocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEXKIY
CMEXKXHBIMU DKOCUCTEMAMU. Y CTOMYMBOCTH OPTraHU3MOB, IONYJISIIAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBU.

Mexanuzmbi 8030eLcmaus 3a2pA3HeHUU  PA3HbIX Munos Ha
CyOOP2aHUBMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL ~ IKOJIO2UHECKO20 ~ HOPMUDOBAHUSL — AHMPONOSEHHO20  BO30€UCMBUSL.
MeTo1010rusl MOHUTOPUHIA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SKOCHCTEM.

JdemoHcTpanumn
[Toptpert: A. JIxx. Tencan.
Tabmuuet wu  cxembl:  «CTpykTypa  OWoIreHO3a»,  «IKOocucTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTeMa XBOMHOro jeca», «DyHKIMOHAIbHbIE
IPYIIbl OPraHU3MOB B 3KocHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenu nuTtanus (macTOUIHAS, TETPUTHAA)», «DKOJOTHUUECKAs MUPAMUIA YUCET»,
«JKoJoruueckas nupamujia OMomacchl», «IKOJOoruyeckass mupamuia dHEPrum»,
«O0pazoBanue 0onorta», «llepBuunas cykieccus», «BoccTaHoBIeHUE Jieca MOCe



noxapa», «9KOCHCTeMa 03€pa», «ArpoueHos3», «KpyroBopoT BelIECTB W MOTOK
SHEPIuM B arpoleHosey, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHUM, KOJICKIIUA HACEKOMBIX, Uyuesa MTHIl U
3Bepeit, repOapuu KyJbTYPHBIX U AUKOPACTYIIUX PACTEHUM, akBaprUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHass pabGora «M3yueHue pazHOOOpa3uss MEIKUX TMOUYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «IDKCKypcUsi B TUIMHMYHBIA OMOTEOIIeHO3 (B TyOpaBy, Oepe3HsK,
€IbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «DKCKYpCHUs B arpo’KoCHUCTeMy (Ha MOJje WIW B TEIUIMYHOE
XO3SHMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHas oOojouka 3eMJM, T/I€ CYHIECTBYET WIH
CyIIeCTBOBaja KM3Hb. PazBuTHe npeacTaBieHuii o 6uochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6mactu 6uocheps u e€ coctan. JKupoe
BEIIECTBO OMOCcdepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBoBaHusl 6nocheprl. OcoOeHHOCTH Ouochepsl Kak
ri106abHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopots
BEIIECTB U OMOTeOXUMHUUYECKHE IUKIIBI (YTiiepoJia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitne o Omome. OCHOBHBIE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIE U ITMPOKOJIMCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
IyCTBIHU, TPOIIMUYECKHE Jieca, BRICOKOTOphsi. Kiumar, pacTuTe bHbIN U KUBOTHBIH
MHUpP OMOMOB CYIIIH.

CtpykTypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKAa UX PECYPCHOTO MOTEHIINANIA U
ouochepHbIX (HYHKITUH.

JdemoHcTpanumn

[Toptpetsi: B. . Bepuanckuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B MmpUpOIE»,
«Kpyrosopot yrinepoga B mpupone», «KpyroBopor Kuciopoaa B HIPHUPOAE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Onombl cymmy, «Kinmarnueckue
nosica 3emnn», «TyHapay», «Takra», «Cmemanubiii gecy, «lLIupokoaucTBEeHHBIH
necy, «Ctenby, «CaBanHay, «IIycTeiHg», « Tponuyueckuii Jecy.

Oo6opynoBanue: repbapuu pacTeHHU Pa3HBIX OMOMOB, KOJIJICKIIMH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa

DKOJOTUYECKHE KPU3UCHI W WX TMPUYUHBL. Bo3zaeiicTBue demoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYIIHOM cpeanl. OxpaHa BoO3ayxa. 3arps3HEHHUE



BoAHOW cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. M3MeHeHue kaumara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTEIBHBIN U )KMBOTHBIM MHup. OXpaHa
pPaCTUTEIBLHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHILHUIBI OXPaHbl MPUPOJIBIL.
Kpacaesie xHuru. Oco0o oxpansembie mpupogansie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKU.

OCHOBHbBIC TPHUHITUIIBI YCTOMYMBOTO PAa3BUTHS YETOBEYECTBA U MPUPOJBI.
PanvonanbHO€  MPUPOJONONB30BAHME M COXpaHEHHE  OHMOJOTMYECKOTO
pazHooOpazust 3emau. OOmME 3aKOHOMEPHOCTH TJIO0ATBHBIX HSKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €r0 BEPOSITHBIE MMOCIIEICTBUS.

Pa3Butrie METOJ0B MOHHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaroweli u
KOHKYDeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbI
IKopeaburumayuu dKocucmem U Ccnocob6os 060pbOLl ¢  OUONOBDPENHCOCHUSMU.
Pexoncmpyxyus mopckux u HazemHuix 3KOCUCHEM.

JdemoHcTpanumn

Tabmuuet u  cxeMbl:  «3arpsis3HeHHe  atMocepb»,  «3arpsi3HEHUe
ruapocdeps», «3arpsisHeHue 1mouBbl», «llapHukoBbli  3ddekT», «Ocobdo
OXpaHsAeMble IPUPOAHBIE TEPPUTOPUN», «MOJEIN yIPaBISIEMOIO MUPAY.

O6opynoBanue: Qotorpadguu oxpaHsSEMbIX pacTeHUW U >KUBOTHBIX KpacHoii
kHuru Poccuiickon ®denepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHHS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIZICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIUMUCS POCCUUCKOMN
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKHX TPATUIMK PA3BUTHS OHOJIOTHUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCIU CIMA8UMb TIEITN U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MPaBWJIAMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOIO0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pealiu3allid OCHOBHBIX HalpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1)rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA W TIPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJIHEHUS
yuyeOHBIX, T[IO3HABATEJIbHBIX W MCCIEIOBATEIbCKUX 3a/ad, YBaXUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIepPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOMU IPaXIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CcBOM Kpau, cBOO PoauHy, CBOM S3BIK U KYJIBTYpPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIECHUE K IIPUPOAHOMY HACIEAUIO U NaMSTHUKAM IIPUPOIBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKa U COBPEMEHHOI'0 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3ACUCTBUS AKUBOW NPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

NOHUMAHUE W peanu3alus 3J0pOBOr0 M 0Oe3omacHoro ooOpasa KU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUECKOMY 3/I0POBbIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0e301acHOro MOBE/ICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIs1, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOro BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbiM cepaM MpoPEeCcCHOHATBLHON AESITENIbHOCTH, YMEHHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHY€eCKOT0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHHE TJI00ATHHOTO XapakTepa SKOJOTHUYECKHX TpoOJIieM M MyTed ux
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBSI3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUA B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejle, YMEHHE MPOTHO3UPOBATH HEOIAroNnpUATHBIE 3KOJIOTUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOHN NEATCIIBHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MHUDPE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpeJICTaBlIeHus 00 OKpY)KAIOIIEeM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA M
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieuyeHUs] HOBOTO YPOBHS Pa3BUTHUS MEIUIIMHBI, CO3JaHUC IMEPCIEKTHBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IPU U3YYEHUN OHOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOYEHHS HAa OCHOBE HAY4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOYYE€HUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIBCKYIO AESATEIHPHOCTh HHAUBUYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHMSI y4eOHOro mpeaMera «buomaorus
BKJIIOYAIOT: 3HAYUMble [Ji1 (OPMUPOBAHMUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeuupUKYy METOJ0B I[O3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHUs, SBJICHHUE, MPOIIECC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,

UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIepUMEHT W Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeHcTBUA (MO3HABaTelIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM

IPaMOTHOCTH ¥  COIHMAJBHOH KOMIICTCHIIMM OOYYAIOIIMXCS;, CIOCOOHOCTH
oOyJarommxcs HCIIOJIB30BaTh OCBOCHHBIE MEXTUCITUTUTMHAPHBIC,
MHUPOBO33PCHUYCCKUE 3HAHWUSA W  yHHBEpPCAJbHBbIC ydeOHBbIC JCHCTBUA B
ITI03HABATEJILHOW U COLIMAJIBHOM MPAKTHUKE.

B pesynprare wW3ydeHus OHWOJOTMM Ha YpPOBHE CpPEIHEro O0OIIero
oOpa3zoBanus y oOyuyatomierocss OynyT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
YHUBEPCAJIbHBIC yIeOHBIC ICHCTBHS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
JEUCTBHS, PETYISTUBHBIC YyHHUBEpCajdbHbIE Y4YeOHBIC JACHCTBUS, COBMECTHAas
eI TEIIBHOCTb.

MeranpenMeTHble pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHus TOHKHBI OTPaXkKaTh:

OBaanenune YHUBEpPCATbHBIMH YueOHbIMH MO3HABATEJbLHBIMH
NEeHCTBUSAMM:

1)0a30Bble JOru4ecKue aeicTBusi:

CaMOCTOSITEILHO  (OPMYJNIMpPOBaTH W aKTyallu3UpOBaTh  MIPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TNPHU OCBOSCHWM 3HAHUW MPHUEMBI JIOTHYCCKOTO MBINIICHUS
(amanu3a, cCUHTE3a, CpaBHEHMsI, KJIacCU(pUKaAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACISATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMH ITOHATHSIMH);

OTIpENeNATh IIeN JACATEILHOCTH, 3ajaBas TMapamMeTphl W KPUTEPUU HX
JTOCTH)KCHUS, COOTHOCHTD PE3YJIbTAThI ICATEIHBHOCTH C TTOCTABICHHBIMH LEIISIMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS ISl OOBSICHEHUS (PAKTOB M SBICHUU
YKWBOU IPUPOJBI;

CTPOHUTH JIOTHUECKHE pPacCyXJICeHHS (MHIYKTHUBHBIC, JCAYKTHBHBIC, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTPHBAEMBIX
SBICHUAX, (DOPMYJIHUPOBATH BBIBOJIBI 1 3aKIIOUCHHS;

MIPUMCHSTH CXEMHO-MO/ICJIbHBIC cpeacTBa JUIST IpEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHHHA B M3yYaeMbIX OMOJIOTHYCCKHX OOBEKTaXx, a



TaKkKe  MPOTUBOPEYUH  Pa3HOTO  POJdA,  BBISIBICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a MUMEIOIIUXCS
MaTepHATbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIUHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2)0a30BbIe McCIe0BaTEIbCKUE 1eHCTBUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHON JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHUABI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETallH, TNPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMAIBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBINUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TOHITUSMU U METO/IAMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NS TEBHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOJWTh apryMEHThI JUIs JT0Ka3aTelbCTBA
CBOMX YTBEP)KIICHHUIA, 3a/1aBaTh MMapaMeTPhl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATH TIOJYYCHHBIE B XOJE pEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKHU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JIacTH
KU3HEEATEITHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpEjaratb OPUTHHAIBHBIC MOIAXOIBI W PEIICHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aThbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpManmH (TEKCTE Y4eOHOTO
MoCOOMs, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKUX CIIOBApSAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHAIM3UPOBATH



nH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCT;

dbopMynUpOBaTh 3aMpOChl U MPUMEHSITh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckod MHGOpMaLUU, HEOOXOIUMON JIsl BHITIOJIHEHUS! y4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIIIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMAIBHYIO  GOpPMYy  MPEICTaBICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" Apyroe);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KA4yeCTBE CpEJICTBA IMpu paboTe ¢
Oouosiorndeckort mHGOpMALME: TNPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIBI, (DOpMyIbl, ab0peBUATYypy, HOMEHKJIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMUYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaieHUe YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMH:

1)o0menme:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WJIM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXJICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTIACOBAHHOCTh MO3UIIMKA JPYTUX YYACTHUKOB
Jaiora Uin JUCKYCCUH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIUKTHI U BECTU MIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2)coBMeCTHAasA AeSiTeJIbHOCTD:

MOHUMATh W HCIIOIH30BATh MPEUMYIECTBA KOMAHIHON W WHIWBHIYyTHHOU
paboThI IpH peNIeHUN OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOCHCTBUS MIPH PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJbI COBMECTHBIX JIEUCTBHA C yd4ETOM OOMUX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJIOr0 YieHa KOJUIEKTHUBA;



NpUHUMATh 1EIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ IOCTHMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensiTh poJd C YYETOM MHEHUN YYaCTHUKOB, OOCYXKIaTh pe3ylbTaThl
COBMECTHOU paboThI;

OLICHUBATh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIIAATh TMO3UTHUBHOE CTPATErMYECKOE IIOBEJCHHE B Pa3IMYHBIX
CUTYAIUsX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJ1aieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY JIeHCTBUAMU:

1)camoopranuszanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1IEJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K WBOUW MpPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYULIECTBIISATh IMO3HABATENIbHYIO NIESITENIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/1auyu B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUTAH pPEIIeHUs TNpodsieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTEHUH;

J1aBaTh OLICHKY HOBBIM CUTYyalLlUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTENBHBIA U
KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3yJIbTAaTOB U
OCHOBaHHM, WCTOIB30BaTh MPHUEMBI peIIeKCUN ISl OIEHKHA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLECHUBATH PHUCKH W CBOECBPEMEHHO MPUHUMATh PEIICHUS IO HX
CHIDKCHUIO;



MPUHUMATh MOTUBBI M apPryMEHThl JPYrUX TMpU aHaIu3€e pPe3yIbTaToOB
NEATEIbHOCTH;

3)npuHsaTHE ce0S U APYIUX:

MIPUHUMATH Ce0sl, TOHUMAsi CBOM HEJJOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
NEATEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.
NPEAMETHBLIE PE3YJIBTATHI
[IpenmeTHble  pe3yNabTaThl  OCBOEHHUS  COJAEpX aHUS  y4yeOHOro  mpeameTa
«buonoruss» Ha yrayOnEHHOM YypOBHE OpHEHTHpPOBAaHbI Ha oOecredyeHue
npodpunbHOro  oOyueHus  oOydawommxcs  Ouosornd. OHHM  BKIIIOYAIOT:
crenuduyeckue st OMOJIOTUN HAYYHBIC 3HAHMS, YMEHUS U CIIOCOOBI JIEUCTBUM TI0
OCBOCHHIO, UHTEPIPETALMH U MPEOOPa30BAaHUIO 3HAHUN, BUIBI JAEATEIBHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysibTaThl MPEJCTABICHBI IO
rojam U3y4eHHUsI.

[IpenmeTHble pe3ynbTaThl OCBOEHUsI ydueOHoro mnpenmera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeECT€ U pOJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAapTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHUH TPoOJIeM  palMOHAIBHOTO
IPUPOJIOIIONIH30BAHUS, O BKJIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArarolue OHOIOTUYECKHEe TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJau3M, TOMEOCTa3, CaMOPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OUOJOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBuinoBa — o wneHtpax
MHOTOOOpa3usi ¥  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAacTCHH),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHHUS, PACIICIJICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Bagsunoga), MIPUHLIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaOJIOJICHHE, OSKCIIEPUMEHT);YMEHHUE BBIJCIATh CYIIECTBEHHbIC IPU3HAKU:
BUPYCOB, KIJIETOK IMPOKAPUOT U HYKAPUOT, OJIHOKJIETOYHBIX MU MHOTOKJIETOYHBIX



OpPTraHHW3MOB, B TOM 4Hucie OaKkTepuii, TpuOOB, pACTCHMIA, )KUBOTHBIX M YEIIOBEKa,
CTPOCHHS OPTaHOB U CHUCTEM OPraHOB PAaCTCHUH, KUBOTHBIX, YEJIOBEKA, MIPOIIECCOB
KHU3HEACATCIPHOCTH, MPOTEKAIOIIUX B OpPraHW3Max pacTEeHUH, XHUBOTHBIX W
YyeJioBeKa, OMOJOTMYECKUX TMPOIECCOB: OOMEHa BemecTB (MeTabosiu3M),
MPEBPAILLIEHUS SHEPruu, OpOKEHHs, ABTOTPO(PHOrO0 U TEeTepOTPOPHOTO THUIIOB
nuTaHusg, (GOTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MeHo3a, TaMeToreHesa,
sMOpHoOreHe3a, MOCTIMOPHUOHATFHOTO PA3BUTHSA, PA3MHOKEHUS, HHAUBHTyaJIbHOTO
pa3BuTusl opraHu3Ma (OHTOTeHe3a), B3aMMOJCHCTBHA TEHOB, TETEPO3HUCa,
UCKYCCTBEHHOT0 0TOO0DA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOWJAMH KJIETKH W HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXTY
OpraHaMd W CHCTEMaMH OpPTraHOB y pPACTCHMIA, JKUBOTHBIX W YEIOBEKa M WX
GYHKIUAMHA, MEXIY CUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BEelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA M )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu AYMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM |
(dakTopamu cpeapl OOUTaAHUS;

YMCHHE BBISBIIATh OTJIMUMTEIbHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHuH, )KUBOTHBIX M YEIIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JUJISl I0KAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTHYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOTrHYeCcKre 3a/1a4u, BBISBIISTh MPUYNHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMH MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHUH MOJTYUYECHHBIX PE3yJIbTaTOB;

yMEHHE BBHITIONHATh J1aOOpaTOpHBIC W TpaKTUYECKue paboThl, COOII0IATH
npaBuia Ipu pabore ¢ y4eOHBIM | J1a0OpaTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh UX IKCIECPUMEHTAIHLHBIMU
cpenctBamu, GOpMYIHpYS 1Edb HCCIEAOBaHUS, AHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U ICNIaTh BHIBOJBL;

YMEHUE y4yacTBOBAaTh B y4€OHO-MCCIIEOBATEIbCKONH paboTe mo Ouojoruw,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJNYYCHHBIC  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpEeHIHSX;

YMEHHE OLIEHUBAaTh JTUYECKUE AaCMEKTbl COBPEMEHHBIX HCCIICJOBAHUN B
obmactu  OuomorMM W MEAMIMHBI  (KJIOHHPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHE, HANPABICHHOE M3MEHEHHE T€HOMa M CO3JaHHME TPAaHCTCHHBIX
OpraHU3MOB);YMEHHE OCYILECTBIISITh OCO3HAHHBIN BBIOOD Oynyuiei
npoecCHOHATBHOW  JEATEIBHOCTH B oOjacTh  OMONOTMM,  MEIWIUHBI,
OMOTEXHOJIOTUH, BETEPUHAPHH, CEITbCKOTO XO3SHCTBA, MUIIEBON



MPOMBIIJIEHHOCTH, YIAyONsTh MO3HABAaTEJIbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MNPOAOCHKEHHE
OMOJOrMYecKoro 00pa3oBaHUsl B OpraHU3alUsAX CPEIHEr0 MPO(PECCHOHATBHOIO U
BBICIIETO0 00pa30BaHMUs.

[IpeameTrHble pe3ynbTaThl OCBOCHHUSI yueOHoro mpeameta «buosorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OHOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAay4YHOH
KapTUHBl MUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YeloBEeYeCTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
IPUPOIONONIH30BAHUSA, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yMEHHE BIAJETh CHCTEeMOW OMOJOTMYECKUX 3HAHUH, KOTOpas BKIIIOYAET
ONpeJIeNIeHHs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIOJIAraloNIuX OWOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, JKOcHCcTeMa, Ouocdepa), OMOIOTHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETHYECKas TEOPUS DBOJIOLMU), YUCHUS
(A. H. CesepiioBa — 0 myTsix 1 HampaBieHusx sBoitonuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [Ix. Xapau u B. BaiinOGepra,
3apojsimieBoro cxoiacrsa K. M. boapa), npaBuna (munumyma 1O. JIuGuxa,
JKOJIOTUYECKON MHUpaMUIbl SHEpruu), rumnore3bl (runore3a «mupa PHK» V.
['unbepra);

YMEHUE  BIJIAIETh  OCHOBHBIMM  METOJlaMH  HAy4YHOIO0  TO3HAHWI,
UCIIOJIb3YEMbIMU B OUOJIOTMYECKUX HCCIEOBAHUSAX )KUBBIX 00BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICNATH CYIIECTBEHHbIE TPU3HAKU: BHUIOB, OHOTeOIEHO30B,
HKOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otbopa, AJJIONATPUYECKOTO U CUMITATPUYECKOTO
BUI000pa30BaHUsA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HAa T€HO(DOH MOMYIISIINH,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpefie OOMTaHMs, YepeOBaHUSI HAMPaBICHUIN
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHUE YCTAHABIMBATH B3aMMOCBS3M MEXKIY MPOLECCAMHU HBOJIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHbIX IKOCHUCTEM U
MIPUCIIOCOOJICHUSIMU K HUIM OPTraHU3MOB;

YMEHUE  BBIABISATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOONIEHHOCTh BUJIOB K cpene oOuTaHus, abMOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEW MECTHOCTH;



YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE ApPTyMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJHUKY JUIsI TOKA3aTEIbCTBAa POJACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBS3M OPTaHU3MOB U CpPe/Ibl OOUTaHUs, EAMHCTBA
YEeNIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHHS MHOT000pa3usi BHIOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

yYMEHHUE peliaTh OMOJOTHYECKHE 3a]]a9H, BBISBISITh IPUIHHHO-CIIC/ICTBEHHBIC
CBSI3M MEXIY UCCIIEyeMbIMH OMOIOTUYECKUMU MPOIIECCAMU U SIBICHHUSIMHU, 1E1aTh
BBIBOJIBI ¥ TPOTHO3BI HA OCHOBAHWUH TIOJIYY€HHBIX PE3YyJIbTATOB,

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE M TPAKTHYECKHWE padOThI, COONIONATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATH THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, (GOpMYyIUpPYS IEeNb HCCIEAOBAaHUS, aHAIM3UPOBATH MOJYyUYECHHBIC
pe3yabTaThl U IeTIaTh BHIBOJIBI;

yMEHHE YYacTBOBAaTh B yue€OHO-UCCIEI0BATEIbCKON paboTe 1Mo OHOJIOTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TIPEACTABIATH  IOJYYCHHBIE  pe3ydbTaThl Ha  YYCHHUYECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPHH O TIPOUCXOKICHUH )XKU3HU, YSIIOBEKa
U 4YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0ax MpPeaoTBpAICHUS
r100aabHBIX U3MEHEHUH B Ouocdepe;

yYMEHHE OCYIIECTBJISTh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JESITENBHOCTU B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MUIIEBOM
NPOMBIIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA WHTEPEC, HANPABICHHBIA Ha
OCO3HAaHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MNPOJOJDKCHHE
OmoJIoruIecKoro oOpa3oBaHUs B OpraHU3AlMAX CPEAHErO MPOo(EeCcCHOHATBLHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

No KonuyecTBouacos DJIeKTPOHHbIE
n/-n HalMeHOBANMEepas eon 1 TeMIPOrpaMMbL Bceero KonTtposabnbiepadoTsl IIpakTyecknepadoThHI (ugpossic)
o0pa3oBaTebHBICPECYPChI
1 Buonoruskakaayka 1 0 0
2 JKuBble cucTeMbl U UX U3Y4EHUE 2 1
3 BuonoruskiaeTku 2 0 0.5
4 XuMHYecKasopraHu3ausIKICTKU 10 0 1
5 Crpoenue u GyHKIHUUKIETKA 8 1
6 OOMeH BellecTB U MpeBpallleHue SHEPTUN B 9 0 1
KIIETKE
- HacneHCTBeHIfaﬂ uHpopmanus u 9 0 0
peanu3anus e€ B KICTKE
8 JKu3HEHHBIN UK KICTKA 6 0
9 Ctpoenue u (yHKIIUHA OPTaHU3MOB 17 0
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 5 0 05
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 0 1
13 3aKOHOMEPHOCTUU3MEHYUBOCTH 6 0 1
14 I'eneTukauenoBeka 3 0 0
15 CenexknusiopraHu3MoB 4 0 1
16 broTexHoMOTHs U CHHTETHYECKasIONOIOTHs 4 0 0
17 PesepBHOEBpEMS 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 102 3 9
I[TPOTPAMME




11 KVIACC

KoauuecTtBouacoB DJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3aeo0B U
(uu¢pposrIe)
n/n TEMIIPOrpaMMbl Bcero KoutpoabHbiepadorsl | [IpakTuuecknepadoTsl
o0pa3oBaTeIbHbIEPECYPCHI
3apoK/IeHUE U pa3BUTHE
1 9BOJIIOLIMOHHBIX NTPECTaBICHUI 4 1 0
B Ouosoruu
Mukpo3BOIIIONHUS U
2 P 14 0 2
eépe3ynbTaThl
MaxposBOJIIOUS 1
3 P 6 0 0
eépe3ynbTaThl
[IpoucxoxaeHue u pa3BUTHE
4 P P 15 0 15
JKU3HU Ha 3emMie
IIpoucxoxaeHueueaoBeKa —
5 P 10 1 1
aHTPOIOTeHe3
DKOJIOTUSI — HayKa O
B3aMMOOTHOUICHHUSIX OPraHU3MOB
6 3 0 0.5
Y HAJIOPraHU3MEHHBIX CHCTEM C
OKpYyKarolen cpeon
Opranusmsl U cperaoduTanus 15
DKOJIOTUSBUJIOB U HOITYJISILIUI 0 0.5
DKOJOTUsCO0OIIECTB.
9 12 0 0.5
DKOJIOTUYECKHECUCTEMBI
buocdepa —
10 tbep 6 0 0
ro6anpHasIKOCHCTEMA
11 YenoBek u OKpyKaromascpeaa 6 0
12 PesepBHOEBpEMS 8 1 0




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5




IHOYPOYHOE IIVTAHUPOBAHHUE 10 KJIACC

No KonunuectBouacos Onexrponnpie[10
= I[aTamyquH P, ucrionp3oBanue
n/ Temaypoka Bcer KonTposibHbI IIpakTrnuecku a obopyoBanus
T
I 0 ¢ paboThI e paboThI HeHTpa « Lot
pocray
bronorus kak KOMIUICKCHAsI HAyKa U KakK 4acTh
1 Ve 1 01.09.2023
COBPEMEHHOTO OO0IIeCTBa
2 JKvBBIE CHCTEMBI H X CBOMCTBA 1 05.09.2023
VYpoBHEBAasT OpraHu3alis >KUBLIX cucTeM. BxoaHoi
3 p p 1 1 07.09
KOHTPOJIb.
4 HcTopust OTKPBITHS B U3YICHUS KIIETKH. 1 8.09
Kiterounasiteopust '
MeTopI MOJIEKYJISIPHOHN U KJIETOYHON OMOJIOTHH. Jatunku
IIpakTHyeckas padota 1«3ydeHne MeToa0B nudposoit
5 KJIETOYHOU Onosoruu (xpomarorpadusi, 1 1 12.09 mabopaTopun
anekTpodopes, nuddepeHnrantbHoe (amextpoopes
nentpudyruposanue, [1L[P)» )
6 XHUMHUYECKUHCOCTABKICTKH 1 14.09
MunepasnbHble BeIeCTBa KIETKH, UX OHOJIOTHYecKast
7 1 15.09
poJib
OpraHnuyecKre BEIeCcTBa KIETKH — OEJIKH. Vcnonbsosanne
XUMHUYCCKUX
8 JlabopaTtopnas pabotal «OOHapyxeHHe OSNKOB C 1 0.5 19.09
N Mpenaparos 1o
MIOMOIIBIO0 KAYECTBEHHBIX PEAKIUii» Touxe pocra
9 CoiicTBa, ki1accupukanys u GyHKIUN OEJIKOB 1 21.09
10 Oprann4ecKneBeIeCTBAKIETKA — YIIIEBOJIbI 22.09
11 Oprann4ecKrueBeeCTBAKIETKH — JTUITUbI 1 26.09




Hyxneunossie kucnotsl. JIHK u PHK. JlabopaTopHuas

12 pabota2 «lccnenoBanne HyKJICHMHOBBIX KHCIIOT, 0.5 28.09
BBIJICJICHHBIX U3 KJIETOK Pa3InYHBIX OPTaHU3MOBY

13 Crpoenne u ¢pyakun ATD. [Ipyrue 99.09
nykneosuarpudocdarsr (HTD)

14 CexBenupoBanue [JHK. Metoapl reHOMUKH, 3.10
TPaHCKPHUIITOMHUKH, TPOTEOMHKH

15 MeToIbICTpyKTYpHOHOHOIOTHI 5.10

16 Tunbiknerok. [IpokaproTHyecKkaskiieTka 6.10

17 Crpoenue 3y1<apnomqecu1<0171 KJIETKH. HPaKaneCKaﬂ 05 10.10
pabota2 «/3ydeHne CBOMCTB KIETOYHOH MEMOpaHbI»

18 [ToBepxHOCTHBINANMAPATKIETKH 12.10

19 OnHomMeMOpaHHBIC OPTaHOUIBI KIICTKH. 13.10
ITosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJIPUH,

20 mactupl. JlabopatopHas pabora3 «MccnegoBanue 05 17 10
IU1a3MOJIM3a U AETUIa3MOJIN3a B PACTUTEIbHBIX
KJIIETKaXx»

21 HememOpaHHBICOPraHOUABIKICTKH 19.10

22 Crpoenue u GyHKIUUSIPA 20.10
CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapuoT.

23 JlabopaTopnas pabota 4«M3ydeHne cTpOeHUS KIETOK 0.5 24.10 Lucpposas

mabopaTopusi.

Pa3IUYHBIX OPraHU3MOBY

24 AccUMWISIINAA U AUCCUMUIISILIMS — JIBE CTOPOHBI 26.10
MeTabonu3Ma. Tunsl 0OMeHa BellecTB.
DepMEeHTAaTUBHBIN XapaKTep PeaKL Ui KIIETOYHOIO

25 MeTabonu3ma. JlaboparopHas pabota S« 3yuenue 0.5 27.10

(I)epMeHTaTI/IBHOFO pacICIuICHUA MEPOKCUIA




BOJOPOAa B pACTUTCIIbHBIX U ) KUBOTHBIX KJICTKAX»

26 benku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI 7.11
27 ABTOTPO(HBINTUIIOOMEHABEIIECTB 9.11
28 doTtocuHTE3 10.11
Xemocunres. Jlaboparopnas padora 6«CpaBHeHHE
29 PATOPHA b P 0.5 14.11
MIPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a
AnHaspoOHbIe opranu3Mbl. Buibl OposkeHus.
30 Jla6opaTopnas padota 7«CpaBHEHHE ITPOIIECCOB 0,5 16.11
OpOKEHUS U JBIXaHUS»
AspoOHBIE OpraHU3MBI. JTaIlbl JHEPTETUHIECKOTO
31 P P P 17.11
oOMeHa
DHeprus MeMOpPaHHOTO rpajreHTa NpoToHOB. CHHTE3
32 . 21.11
AT®: paborta mporonHoit ATD-cuHTa3bI
33 PeaknunmarpunyHorocHHTE3a 23.11
34 Tpanckpunius — matpuuHbiiicuaTe3 PHK 24.11
35 Tpancnsmus u e€ararnbl 28.11
KomupoBanue amunokucnot. Poss pudocom B
36 AP P 30.11
OnocuHTE3e OenKa
37 Opranu3anus reHoMa y TpoKaproT U dyKapuoT 1.12
38 MouiekynspHble MEXaHU3MBI SKCIIPECCUH T€HOB Y 5.12
3YKapuoT '
[udposas
Bupycel — BHekeTOuHbIE (GOPMBI KU3HU U TaBopaTopus.
39 oOnuratHele napazutel. [IpakTnyeckas padoral 0.5 7.12 Ucnonb3oBanue
«Co3smanne MoaeIn BHpYCa» HOYTOYKOB 110
Touke pocra
BupycHble 3a001eBaHus 4eTOBEKa, )KUBOTHBIX,
40 by 8.12

pacTeHui




41 HanoTexHOIOTHH B OMOJIOTUH U METULINHE 1 12.12
42 KU3HEHHBIAITUKIIKIETKHA 1 14.12
43 Martpuunsiiicuntes JIHK 1 15.12
44 Xpomocowmsl. JladopaTopHas padota 8«3ydcHue 1 05 19.12 f:;:g;g:?)ﬂe
XpOMOCOM Ha FTOTOBBIX MUKPOIIpENapaTax» Touxe pocra
45 Jlenenne KIeTKH — MHUTO3. PyOe:KHbIH KOHTPOIb. 1 21.12
46 Tuns! knetok. KapnokuHes u IUTOKKHES. 1 22.12
47 Perynsauusykn3HEHHOTOIIMKIIAKIIETOK 1 26.12
48 Opranu3MKakeHHOCTIEII0e 1 28.12
49 TKaanpaCTeHHﬁv. Jlaboparopnas pabota 9«3yueHue 1 05 99.12
TKaHeH pacTeHUI
T . JIao
50 KaHW KUBOTHBIX U '—IeJ'IOBeIia abopaTopHas 1 05 9.01
pabotalQ «M3ydyeHne TkaHel KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlabopaTopHas padoral 1
51 pranbl. CHCTEMBI OpTraHOB paTtopHas pabot 1 05 11.01
«/3ydeHne opraHoB IBETKOBOTO PACTCHUS
52 Onopateraopranu3mMoB 12.01
53 JIBI>KEHHEOPraHU3MOB 16.01
54 [Turanneoprann3MoB 18.01
[MuTanue O3BOHOYHBIX )KHBOTHBIX.
55 1 19.01
[MumeBapuTenbHas cUcTEMa YeIOBEKa
56 JIpIXaHHEeOPraHU3MOB 1 23.01
57 JIpIxaHue IO3BOHOYHBIX KUBOTHBIX U YEJIOBEKa 1 25.01
58 TpaHcIOpTBELECTB Y OPraHU3MOB 1 26.01
K
59 POBEHOCHAsI CUCTEMA MMO3BOHOYHBIX )KMBOTHBIX U 1 30.01
YelnoBeKa
60 Brienenue y opraHusmMoB 1 1.02




61 3amura y opraHu3MoB 2.02
62 NMMyHHasgcucTeMadenoBeka 6.02
63 PaznpaxuMoCTh U peryisinus y OpraHu3MoB 8.02
64 I'ymopanbsHas peryisiius ¥ SHIOKPUHHAS CUCTEMa 0.0
KUBOTHBIX U YEIIOBEKA '
65 DOopMBIPa3ZMHOKEHUSIOPTaHU3MOB 13.02
66 [TooBoepa3MHOKEHHE 15.02
67 Meiios 16.02
T'amerorenes. OOpa3oBaHue U Pa3BUTHE MOJOBBIX Hudposas
aboparopus
kietok. Jlaboparopuas pabota 12«3yuenue 1
68 paTop p i 0,5 20.02 Hcrons30BaHue
CTPOEHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
HOYTOYKOB TI0
MHKpoIpemnaparax» Touke pocra
WNnuBuayanbHOEpa3BUTHEOPTaHU3MOB —
69 YAIRHOSP P 22.02
OHTOT€HE3
3akJiaJika OpraHoB M TKAaHEH U3 3apOIbIIIEBBIX
70 27.02
JIUCTKOB
71 Poct u pa3BuTHE KUBOTHBIX. 29.02
Pa3zmHOXeHue 1 pa3BUTHE pACTCHUH.
72 Jladopartopnas padotal3 «CtpoeHne opraHoB 0.5 1.03
Pa3MHOKEHHUSI BBICIIUX PACTCHHI
HcTopus cTaHOBIEHUS U PA3BUTHS T€HETUKH KaK
73 5.03
HayKH
74 OCHOBHBIE TIOHATHUS U CUMBOJIbI T€HETHKHU. 7.03
75 3aKOHOMEPHOCTH HACIEI0BaHUs TPU3HAKOB. 12.03
MonorubpuaHoe CKpeluBaHue. '
76 [{uTOMOrNueCKNe0CHOBEIMOHOTHUOPU THOTOCKPEIITUB 14.03

aHUusA




AHanu3upyromnieeckpeuBaHue.

77 1 15.03
HenonnoenoMmuHupoBanue
Hudposas
JurubpumHoe ckpermuBanue. [lpakTuyeckas naGoparopust
78 pabotad «/3yueHue pe3ynbTaToB JUTUOPUTHOTO 1 0,5 19.03 Ucnonb3oBanue
CKPEUIMBAHUS Y APO30(PHITBI» HOYTGYKOB T10
Touke pocta
HTOJIOTHYECKUEOCHOBBIUT HOPUTHOT O CKPEIIIHBAH
79 0 pua pem 1 21.03
us
80 CrerieHHOCHACIeIOBaHUCTIPU3HAKOB 1 22.03
81 XPpOMOCOMHAsITEOPUSHACIIEICTBEHHOCTH 1 2.04
82 I'enernkarona 1 4.04
83 'eHOTUIIKAKIIETOCTHASICUCTEMA 1 5.04
I'emeTnmyeckuii KOHTPOIb PA3BUTHS PACTCHHUI,
84 posb p P 1 9.04
KUBOTHBIX U YeJIOBEKa
85 N3MeHYnBOCTRIIPU3HAKOB. BUIBIM3MEHYNBOCTH 11.04
86 MoandbukanmoHHAsTU3MEHINBOCTh 12.04
BapuanmonHslii psj v BapualuoHHas KpUBasl.
JladopaTopnas padota 14«VccrnenoBanue
87 3aKOHOMEPHOCTEH MOU(PUKAITMOHHON 1 1 16.04
n3MeHunBocTH. [locTpoeHre BaprallMoHHOTO psifa U
BapHallMOHHON KPUBON»
I'eHoTUnMYECKAsIN3MEHYHBOCTb.
88 1 18.04
KoMOuHaTHBHAsIM3MEHYUBOCTh
89 MyranoHHasi U3MEHYUBOCTb. 1 19.04
3aKOHOMEPHOCTH MYTAIIMOHHOTO TpoIiecca.
90 P . P 1 0 23.04
DONUreHeTHKa U STTUTE€HOMUKA
91 I'enetuka uyenoBeka. IlpakTuyeckas pabotas 1 0.5 25.04




«CocraBieHue ¥ aHaJIU3 POJOCIOBHOI

92 MeTtoapIMe IUITUHCKONT€HETUKH 1 26.04
3HaueHNEe MEUIIMHCKON TCHETUKH B
93 MIPEeI0OTBPAILEHUH U JICYEHUN T€HETUYECKUX 1 2.05
3200JICBaHMIA YEeIIOBEKA
94 OCHOBHBIE TIOHSITHS CEJICKITUH. 1 3.05
Hudposas
MeToIBl ceneKIMoHHO# padoTs. JIaGopaTopHas HaGopatopus
95 6otals i . 1 7.05 Hcrons30Banme
pabotal5 «3ydeHre METOI0B CEICKITUN PACTCHHIDY HOYTGYKOB 0
Touxe pocra
96 JlocTrKeHHs CeNeKIUU PacCTeHUI U KUBOTHBIX. 1 14.05
CoxpaHeHHe, H3YICHHE U UCTIOJIh30BaHUE
TCHETHYECKUX PECYPCOB
broTexHoI0THS KaK HayKa U OTPACib
98 yKa i otp 1 17.05
MIPOU3BOJICTBA.
99 OcHOBHBICHAITPABIECHUSCHHTETUYECKOHONOIOTHH 21.05
100 XPpOMOCOMHAsI M TeHHASTMHKCHEPUS 23.05
101 MenuumHCKUEONO TEXHOIOT I 1 24.05
PesepsHblii ypok. IToBTopeHue, 06001enue,
102 PBHBI YD oP H 1 24.05
crcTeMaTH3allHs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KVIACC

Ne KosnnuecTBouacos
Jarauzy DileKTpoHHbIenu( poBLICOOpPa3oBa
n Temaypoka Bce | KoHTpoJubHBbIE IIpakTUyeckue
YyeHHu s TeJIbHbIepecypchl
/ ro padoThI padoThI
n
1 OBotoMoHHagTeopus Y. 1
HapBuna
9 JIBHKyIIIHE CHJITBI 3BOJIIOLINU 1
BuA0B 110 Y. /lapBuny
Bopnba 3a cymectBoBanue,
3 €CTECTBEHHBIN U UCKYCCTBEHHBIN 1
oTOOD
4 DopMUPOBAHUECUHTETHYECKONTE 1
OPHUABOJIIOLUN
DTansl 3BOIOIMOHHOTO
5 rporiecca: MUKPOIBOJIIOIHUS U 1
MaKpO3BOJIIOIUS
[Monmynsauus —
6 AJIeMEHTapHAasIe IUHUIAIBOIIOLN 1
u
3aKOH reHEeTHYeCKOro
paBHoBecus JIx. Xapau, B.
7 Baiin6epra. JIaboparopHas 1 0.5
paboTa «BblsiBiIeHHE
W3MEHUYHBOCTH Y 0c00el 0JTHOTO




BUJIA»

DneMeHTapHbIe(haKTOPHIIBOIIIOL
17071

D¢ dext ocnoparens. Dpdexr
OYTBUIOYHOTO TOPJIBIIIKA

10

Murpauvu. U3onamumn
MOMYJIALNN: Teorpaduueckas,
OuoJIornyecKas

11

EcrecTBennslit oTOOpD —
HaIpaBJISIOMAN PaKTop
IBOJTIOIUH

12

[TonoBoitoT60p

13

[IpucnocobaeHHOCTH
OpraHU3MOB KaK pe3yibTar
MHUKpO3BoJtonnd. JlabopaTopHas
pabora «3ydyenue apoMopdo30B
Y UIMOAJIANTAlUN Y pACTEHUN 1
KUBOTHBIX»

0.5

14

[Tpumepst mpucnocoOaeHUH y
OpraHu3MoOB: MOP(OJIOTHYECKHE,
buznogornuecKue,
OMOXHUMHUYECKUE,
MOBE/ICHYECKUE.
JlaGoparopraspaboTa
«[IpucnocobieHnssoOpraHu3MoB U
UXOTHOCHUTEIHHASIENEeCO00pa3HO
CTBb»

0.5

15

Bun, ero xpurepuu u CTpyKTypa.

0.5




Jlaboparopnast pabota
«CpaBHEHHE BUOB I10
MOP(OTIOTHISCKOMY KPUTEPHIO)

16

CrpykrypaBuaa

17

BunooOpa3oBaHuekakpe3yibTat
MHUKPOIBOJTIOIUH

18

CBSI3bMUKPO3BOJIIOLUU U
AMUAEMUOJIOTHH

19

Makpo3BodtOLHS.
ITameoHTOJIOTHYUECKHE METOIBI
I/I3y‘-IeHI/ISI SBOJIHOIINN

20

buoreorpaduueckneMeTo1bIn3yd
€HUSIBOJIIOLNA

21

OMOpHOIOTHYEeCKUE U
CpaBHUTEIBHO-
MOP(HOJIOTHIECKIE METOIbI
W3YUYCHHSI SBOJTFOIIAN

22

MoJieKyIIIpHO-T€HETHIECKHE,
OMOXHUMUYECKHE U
MaTeMaTHYECKUE METOIbI
W3YUYCHHUSI SBOJTIOIINN

23

OO01mKe3aKOHOMEPHOCTHIBOJTIOLI
15071

24

AJlanTUBHAS pauaIus.
HepaBHOMepHOCTH TEMIIOB
SBOJTIOIHUHU

25

HaquLIe TUITIOTE3bI
MMPOUCXOKIACHUA )KU3HU HA




3emie

26

JloHay4HbIEe IPEACTABICHUS O
3apOKICHUH KU3HU

27

OCHOBHI)IGBTaHI)IHeopFaHI/I‘{CCKO
UDBOJIIOLUN

28

FI/IHOT@SI)ISapO)K}ICHI/IfDKI/ISHI/I

29

Ucropus 3emin u Mmetopl €€
n3yuenus. Jlabopatopnas pabota
«M3yuyeHue u onucaHue
HCKOIIAeMBIX OCTATKOB JPEBHUX
OpPTaHU3MOB»

0.5

30

HavansHple3TanblopraHnyecKomn?
BOJIFOLINA

31

DBOTIOHAIYKAPUOT

32

OcCHOBHBI€ ATaIbI BOJTIOIUU
PacTUTETHLHOTO MUPA.
[IpakTrueckas padota
«M3ydeHne ocoOeHHOCTEH
CTPOEHUS paCTECHHI pa3HbIX
OTJICTIOB»

0.5

33

OCHOBHBIE dTaIbI 9BOJIFOLNH
JKUBOTHOI'O MHUpa

34

DBOJTIOIHS )KUBOTHBIX.
[MpakTuyeckas paborta
«M3ydenune ocoOeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX)»

0.5

35

PasButue xxu3nm Ha 3eMiie o




opaM U nepuogam

MaccoBble BEIMUPAHUS —

36 | 9KOJOrMYECKHE KPU3UCHI
MPOIILIIOTO

37 CoBpeMeHHBIN HKOJIOTUYECKUN
KpHU3HC, €ro 0COOEHHOCTH

38 CoBpemeHHascucTeMaopraHuyuec
KOTOTPOIILIIOTO

39 OCHOBHBIECUCTEMATHYECKUET PYII
MBIOPTaHI3MOB

40 AHTpPONOJIOTHS — HayKa O
YeJloBeKe

41 PazBuTune npencraBieHui o
MIPOUCXOXKICHUH YeJIOBEKa
Mecto yenoBeka B CUCTEME
OpPraHMYECcKOTo MHpA.

42 JlaGopaTtopHasi pabota 05
«M3ydeHne ocoOeHHOCTEH '
CTpOEHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»

43 JIBUKYIIMECUIIBIaHTPOIIOT€HEe3a
CooTHolieHre OHOJIOTMYECKUX U

44 COIMATBHBIX (PaKTOPOB B
aHTpPOIIOTeHe3e

45 OCHOBHBIECTAIMMAHTPOIIOTCHE3a

46 [Taneoreneruka u
NaJIeOT€HOMHUKA

47 DBOJIIOIMSICOBPEMEHHOTOYEIOBE




Ka

48

Yenoseueckue pachl.
[TpakTuyeckas pabora
«M3yueHune 3K0JI0THYECKUX
aJjanTaluil YeJI0BEK)

0.5

49

MexaucCIUIIMHAPHBIEMETO IbIaH
TPOTIOJIOTHH

50

3apoxaeHue u
Pa3BUTHEIKOJIOTHH

51

MeTo 1Bl DKOJIOTHH.
JlabopaTtopnast pabota
«M3yuenue MeTo0B
SKOJIOTMYECKUX UCCIIETOBAHUI

0.5

52

3HayeHne PKOJIOTHUECKUX
3HAHUU I YeJIOBEKA

53

DKOJIOTHIECKHE(DAKTOPHI

54

Abuotnyeckue aktopsl. CBer
KaK 3KOJIOTUYECKHI QakTop.
JlaGopaTtopHas pabota
«BbIsIBIICHUE TPUCTIOCOOICHHI
OpPraHU3MOB K BIMSIHUIO CBETa»

0.5

55

AbGuoTtndeckue (HakTopsl.
Temneparypa kKax
9KOJIOTUYECKUH (BaKTop.
JlaGopaTopHas pabora
«BbIsBIEHNE TPUCTIOCOOIEHUIH
OpPraHU3MOB K BIUSTHHIO
TeMIepaTypb»

0.5




AbunoTtudeckue GaKTopbl.
Bi1a)xHOCTh KaK 3KOJIOTUYECKUI
daxrop. JlaboparopHas pabota

56 1 0.5
«AHaTOMHYECKHE 0COOCHHOCTH
pacTeHui U3 pa3HbIX MECT
00OHTaHHS

o7 CpenploOuTaHUSOpraHU3MOB 1

58 | buonormuecKuepuTMBI 1

59 XKuzHeHHbIeOPMBIOPraHU3MOB 1

60 | buornueckuedakTopsl 1
3HaueHne OMOTUYECKHUX

61 B3aUMOJECUCTBUH IS 1
CYIIIECTBOBAHUS OPTaHU3MOB B
cpene oouTaHus

62 DKOJIOTHYECKUEXaPAKTEPUCTUKHI 1
TTOMTYJISIIHH
OcHOBHBIEC TTOKa3aTEIN

63 MOMYJISAIMH: YUCICHHOCTD, 1
IJIOTHOCTbh, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OcCHOBHBIE TTOKa3aTEIN

64 MOMYJISIIIUK: POKIAEMOCTb, 1
MIPUPOCT, TEMIT POCTA,

CMEPTHOCTh, MUTPAITUU

65 DKOJIOTHYECKAasICTPYKTYpaomnyJ 1
SN

66 JlnHamuKka nonysnsauuu u eé 1

perynsanus




Kpussie pocra yncieHHOCTH

o7 nonysitin. KpuBbie BBKUBaHUS
DKoJIoTHYecKasi HUIla BUA.

68 JlaGoparopnas paboTa 05
«ITprcnocoOIeHUs CeMsH '
pacTeHUH K paCcCEICHUIO)

69 | BunkakcucTeManomyisnui

70 3aKOHOMEPHOCTH MOBEJCHUS U
MUTPALAHN )KHBOTHBIX

71 Co00111ecTBOOPTaHU3MOB —

O6uo1EeH03

79 DKOCUCTEMAKAKOTKPBITASICUCTEM
a

73 KpyrosopoT BeliecTB 1 mOTOK
SHEpPrUH B SKOCHUCTEME

74 OCHOBHBIETIOKA3aTEINIKOCUCTEM
bl

75 DKOJIOTHYECKUETTUPAMHUIBI

76 N3menenuscooOriecTs —

CYyKIIeCCUU
[IpupoaHbIe 5KOCUCTEMBI.
77 DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMBIMOPEN U OKEaHOB
[IpupoaHbIe 5KOCUCTEMBI.
78 DKoCHCTEMBI TYHIP, JIECOB,
CTeneH, MyCThIHb
79 AHTpPOIIOT€HHBIEIKOCUCTEMBI
80 YpO03KOCHCTEMBI. 0.5




[TpakTuyeckas pabora
«M3ydeHne u OnucaHue
ypOO3IKOCHUCTEMBD»

81

3aKOHOMEPHOCTH (POPMUPOBAHHS
OCHOBHBIX B3aHMOJCUCTBUHN
OpPraHU3MOB B DKOCHUCTEMAX

82

MexaHn3MBI BO3JEHUCTBUS
3arpsi3HEHUN Pa3HBIX TUTIOB Ha
cyOOpraHNU3MEHHOM,
OpraHU3MEHHOM,
MOMYJIAIIMOHHOM 1
AKOCHCTEMHOM YPOBHSIX

83

buocdepa —
oOmerianeTapHaso060109ka3eMI
"

84

VYuenune B. U. Bepnaackoro o
ounocdepe

85

3aKOHOMEPHOCTHCYIIIECTBOBAHUS
orocdepbl

86

KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKITBI

87

30HanBHOCTH OHOC(hEpHI.
OcHoBHBIE OMOMBI CYIITU

88

YcroitunBocThOHOCHEPHI

89

OKOJIOTUYECKHUE KPHU3UCBI U UX
IIPUYHNHBI

90

BosneiictBueuenoBexkanadbuoche
Py




91

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTENBbHBIN U )KUBOTHBIN MU

92

OxpaHanpupo,ibl

93

OCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO Pa3BUTHUSA
YeJI0OBEUECTBA U TPUPOIBI

94

PanmonansHoe
MIPUPO/IOTIOJIE30BAHNE U
coXpaHeHHEe OMOJIOTHYECKOTO
pazHooOpa3us 3emiun

95

O06001menue mo Teme
«MUKpO3BOJIIONHUA U €€
pE3yabTaThI»

96

O06001menue mo Teme
«MaxkposBoJIIOIUS U €&
pe3yIbTaThD»

97

O06001IeHne 110 TEME
«I[IpoucxoxaeHnue u pa3BUTHE
JKA3HU Ha 3eMIiie»

98

O06001IeHue 110 TeEMeE
«[IporcxoxIeHUE YeTOBeKa —
AHTPOIIOICHE3)

99

O06006111eH1E TT0 TEME «IKOJIOTHS
— HayKa O B3aUMOOTHOIIICHUSX
OpPraHU3MOB»

10

O00011IeHIE IO TEME
«OpraHu3Msbl ¥ cpesia OOUTaHUS

10

0O06001eHue 1Mo TeMe «DKOJIOrUs




1

BUJOB U MOMYJIALIUIA»

10 O606mmenue o Teme «buochepa 1
2 — rio0anbHas S3KOCHCTEMAY
OBIIEE KOJIMYECTBO YACOB 102 75

I10 [TPOT'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus. O6mas 6uonorusi, 10-11 knacc/ 3axapos B.b., Mamontos C.I'.,
Counun H.U., 3axaposa E.T.; non penakuueit 3axaposa B.b., O6miectBo ¢
OTrpaHUYE€HHON OTBETCTBEHHOCTHIO «JPODA»; AKunoHepHoe 00111eCTBO
«M3parenscTBO «IIpocBenienne

* buonorus, 10 knacc/ Aradponosa U.b., Cusornazos B.U., Ob6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKuiMOHEpHOE 0OIIECTBO
«3narensctBo «lIpocBenienue»

buonorus, 11 knacc/ Aragonosa U.b., Cusornazos B.U., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKIMoHEpHOE 00IIIECTBO
«3narensctBo «lIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
buonorus (yriny6nennsiii ypoBenb) : Peanuzamus tpedoBanuit ®I'OC cpennero

obmeroodpaszoBanus : MeTouueckoe nocodue mist yuurens / [JILA. [Tapmyruna,
A.B. OBuunnukos, O.B. Konscauko, C.M. I'narones]; nox pexn. JILA.
[Mapmytunoit. — M.: ®I'BHY «MHcTUTyTCTpaTeTuu pa3BUTUS 00pa3oBaHUs»,
2023. — 154 c.: nn.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
UHTEPHET
1.Enunas xomexkuus [Hudposeix O0pazoBarenbHbIX PecypcoB

2. ®enepanbublil ieHTp MHDOpMAITMOHHO-00pa30BaTEIbHBIX PECYPCOB






