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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yueO6Homy mnpeamery "buonorus" (nmaizee - Ouojorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
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» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CornacHo mnonoxeHusm OI'OC COO npodunbHbie
yueOHbIe MpEeAMEThl, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
OpU3BaHbl 00ECHEeUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeqHUM IpodecCHOHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX MPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HA
NPUOPUTETHOE pEIICHHE 00pPa3oBaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C MpodopueHTaeil o0y4aromMuXcss U CTUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOW 00JIacTH HAyYyHOTO 3HAHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpencraBieHue O
HeMM M 3ajadax M3ydeHus ydyeOHoro mpenMera «buonorusi» Ha yriayOiaEéHHOM
ypOBHE, onpeenseT o0s3aTeIbHOe (MHBAPUAHTHOE) MPEMETHOE COJIEp KaHKe, €T
CTPYKTYpHpOBaHHE TIO pa3zjellaM U TeMaM, paclpeiesieHue Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€d, JOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcs. B mnporpamme 1o Ouosioruu
peanu30oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Ojarojmaps 4YeMmMy IPOCMaTPUBACTCS
HAIpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoil cpeae. B
nporpaMme Mo OWOJIOTMM TakKe MOKa3aHbl BO3MOXHOCTH Y4YeOHOIO IMpeameTa
«buonoruss» B peammzauuu TpedoBaHuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeJIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0yJarouMxcs MO OCBOCHUIO COJAEpKAaHHMS OHOJOTHYECKOro 0Opa3oBaHUS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE U OPUEHTUPOBAH Ha
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paclvpeHre U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KIJIETOYHOW OHMOJIOTMH, 3MOPHOJOTMH M OHOJIOTUU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus»» Ha YriyOJIEHHOM YPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
Ouosioru4eckoro  o0Opa3oBaHusi B By3aX M OpraHM3alusX  CpPEIHETo
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIUX CHUCTEMAaTHYECKHUX pPa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanus, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pa3BuTHe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI JIJISl MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIMMUCS TPU U3YYCHHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpammbl 1o ydyeOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIOINHA OPTraHUYECKOTO MUpa Ha 3eMlle,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetol. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, 3MOpPUOJIOTHH U
OMONIOTUN PA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJU3HPYIOTCS 3HAHUSA OOydYarolIuXcs IO OOTaHWKE, 300JIOTHH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0yJarouMMucs: OMOJIOTUYECKUX TEOPUHN U 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJ,
JIe)KAIKMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0OpPa3WH M OCOOCHHOCTAX KIETKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aCIIEKTaX OMOJIOTMYECKUX 3HaHUM. J{is
pa3BUTHS W NOJIJEPKAHMS HHTEepeca OO0ydaromuxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
no OMONOrMM MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHUS M PA3BUTHS
TOM WM WHOW 007acTu OWONOTHMH, BKIAJOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PELICHUE BaKHEUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX IPOOIIEM.



Lens n3yuenus yueOHoro mpeamera «buosorus» Ha yriayOoa&éHHOM ypOBHE —
OBJIaJIcHNE  OOYYAIOIUMHCS  3HAHUSAMHU O  CTPYKTYPHO-()YHKIIMOHATBEHOMN
OpraHW3allid JKUBBIX CHCTEM PA3HOTO paHra MW MNPUOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONU 00nacTu
po(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, WM K BBIOOpPY
y4eOHOTI0 3aBeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHuUs.

JlocTmwkenne Tienu W3ydeHHs ydeOHoro mipeamera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIMMHCS CHUCTEMBI OMOJOTUYCCKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TCOPUSX, KOHIICTIIIHUIX, TUITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
NpaBWJIaX, COCTABIISIIONIUX COBPEMECHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MHUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITHUIX
Y COBPEMCHHBIX MCCIICIOBAaHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYyYarIIMXCSA C METOJAaMH TIO3HAHHUS >KHMBOM IPUPOJIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISAPHOM W
KJICTOYHON OWOJOTMH, HSMOPHOJIOTMU W OHWOJIOTMHM Pa3BUTHs, TCHETUKH W
CCJICKIIMY, OWOTCXHOJOTMM M CHHTETUYCCKOW OHOJIOTMH, TaJICOHTOJIOTHH,
HKOJIOTMHM);  METOJaMH  CaMOCTOSITEJIBHOIO  TPOBEJEHUS  OHOJOTHYECKUX
UCcclieloBaHUd B JabopaTopuu W B npupoje (HaOmojaeHue, HU3MepeHue,
HKCIIEPUMEHT, MOJICTUPOBAHHUE);

OBJIaJiecHHe OOYYaroIIMMHCS YMEHHUSIMHU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALMIO; TOIH30BATHCS
OMOJIOTMYECKONH TEPMHUHOJIOTHEH W CHUMBOJIMKOM; YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHMATbHO-)KOHOMHUYECKHUMU M  IKOJIOTHYECKUMU
npoOsieMaMi YeJOBEYeCTBa; OIEHWBATH IOCIEJCTBUS CBOEH AESTENBHOCTH TIO
OTHOIICHUIO K OKPYXKaloIIe NPUPOAHOU cpene, COOCTBEHHOMY 3I0POBHIO U
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npodunakTukn MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBwia TIOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepHu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE Y O0yYAIOIMINXCS WHTEIUICKTYadbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B TMpoOIecCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMH
MCCJICIOBAHUSMH B OWOJIOTHUH, PEMIAeMBIMU €10 MPOoOJIeMaMU, METOOJIOTHEH
OMOJIOTUYECKOTO WCCIIeIOBAHNUS, MIPOBEICHUS IKCIIEPUMEHTATBHBIX
WCCJICIOBAHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJICITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM U K OTJENBbHBIM €€ 00BeKTaM U SBICHUAM; () OPMHUPOBAHHUE IKOJIOTHIECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuobpeTeHre  OOyYaIOIIUMHUCS ~ KOMIETEHTHOCTH B PalMOHAIBHOM
MPUPOAOIIONB30BaHNUN (COOJIOJIEHUE TMpPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, Ouocdephl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS M 3/I0POBbS
OKpYXXaromux Jojeid  (coOmrogeHuss Mep NpoIakTUKu — 3a00JeBaHUM,
oOecrnieueHrne O€30MaCHOCTH JKU3HEACATCIPHOCTH B UYPE3BBIUAWHBIX CHUTYAIUSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHHUH B TIOBCEHCBHOM JKU3HM;

CO3/IaHMEe  YCJIOBHWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOyYaIOIIMMHUCS
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
MOCTIeAYIONIEMY TMPO(PECCHOHAIEHOMY CaMOOIPEACIECHUI0, B COOTBETCTBUU C
WUHIVUBUAYaTbHBIMU HHTEPECAMH M TIOTPEOHOCTAMHU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeqiHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Helelo).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4dEHHUS OUOIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKH €r0 COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYECKOro O00pa3oBaHUs B OpraHU3alUSgX CPEIHETO
po(decCuOHaIBLHOTO U BBICIIET0 00pa30BaHUsI.

O06s13aTenbHBIM yCIOBUEM MPU 00YYEHUH OMOJIOTUY Ha YITyOJIEHHOM YPOBHE
ABIIAETCS TIPOBEJCHUE JTaOOpPaTOPHBIX U TMPaKTUUECKHX padoT. Takxke ydacTue
00yJaromuXcs B BBHIMOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIEIOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINpEACNIeTCS Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOAHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OuoJorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonornueckue  HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. I[lpodeccun, cBszaHHble ¢ Ouonorueld. 3HaueHUe OHUOJOTUM B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[TopTpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapBus,
VY. I'apgeii, I'. Mennens, B. . Bepuaackuu, W. I1. Ilanos, U. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cucTeMbl Kak mpeaMerT u3ydeHus Ouosioruu. CBONCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromiye ;KMBble CUCTEMBI HA Pa3HBbIX YPOBHAX OpPraHU3AIUU.

N3yuenue xuBbIX cucteM. Metonbl Ouomornueckod Hayku. HaGmromenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka rumnote3. HyneBas runote3a. [lonarue BBIOOpKH M €€ TOCTOBEPHOCTb.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH KU3HU», «buomornueckue
cucteMbl», «CBOWCTBAa >KMBOM MaTepun», «YPOBHU OpraHHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3y4YECHUS JKUBOU MPUPOIBI».

O6GopynoBanue:  jabopaTopHoe  oOOpydOBaHHME  JUIsi  MPOBEIACHUS
HaAOII0ICHUM, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYCHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIHMOHaNbHAA eAUHUIA KuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamIbLHOe
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuupl u cxembl: «CBETOBOM MHUKPOCKOID), «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHUANbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MUKpPO- U YJIBTPaAMHUKPOIJIEMEHTHI.
Bona m e€ posib Kak pacTBOpPUTENS, pearcHTa, y4acTue B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperysiuuv. MuHepanbHble BEIECTBA KIETKH, UX OMOJIOrHYEcKas
poJib. POnp KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosekyinbl. [lepBuunas
CTpYKTypa Oeika, NEeNTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamusi  OeskoB.
buonornueckue Qynkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcCaxapuibl U MOJUCAXapUIbI.
O6mmii 1aH CcTpoeHHsT U (PU3HKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapopunsHO-ruApOodoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cnimpanb. Mecrtonaxoxaenue u ouonorndeckue ¢pynkiuu JTHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsisu B mosekyie ATO.
buonorunyeckue ¢pynkuuu AT®. BoccTaHOBIIEHHbBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrtpykTypHas Ouoniorusi: OMoxumMuueckue u Onopu3nvecKue MCCie0BaHus
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposanue
CcmMpyKmypuvl U QYHKYuLl 6UOMONEKYT U UX KOMHIekcos. Komnvromepnulii ouzatin u
oOpeanuyecKull CuHme3s OUOMOJIEKYL U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lonmunr, /. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XUMHYECKHX JJIEMEHTOB B  HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIEY.

Tabnmuuer u cxembl: «llepuonanueckas TabnuIa XUMHUUYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHune MOJIeKysl JUNuaoB», «HyKIEHnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkynsl ATOx.

O6opynoBaHue: XuMU4ecKas 1Mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccnemoBaHuWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenue n QyHKIUM KJIETKH

Tunsl KJIETOK: JyKapuoTHYecKas MW mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMSI KICTKH.



Crtpoenue npokapuoTuyeckon kiaeTku. Kiuertounas cteHka OakTepuil v apxeu.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHuoOT B OMOLIEHO3AX.

Crtpoenue u (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatnyeckas wMemOpaHa (ruazmanemma). CTpyKTypa —IJIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIN
akTUBHbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOLUTO3, (haronutos. Dk3ouutos3. Kierounas
cteHka. CTpykTypa 1 QyHKIHMH KIETOYHOM CTEHKH pacTeHUM, rpuboB.

Hutomna3zma. [uto3ome. Lutockener. [ABmxenne uuromiazMbl. OpraHouasl
kiIeTkd. OaHOMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U (GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OPraHoOMA0B KieTKU. CTpoeHHE TpPaHyJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oeaxos ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. ['maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILECTB B KJIeTKE. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre U (YHKIIMM MUTOXOHIpUN H T1actui. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  TJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranounapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramernmol.
MukpodunameHTsl. AkmuHogvle Mukpoguiamenmol. MBbIIIEUHbIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompybdouxamu. Momopnsie benxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuprit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCMOIOKEHUE
XpOMOCOM B UHTep(a3zHOM sape. Iyxpomamun u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoti o0b6onouku 6 mumo3se. Hoephbiil
Mpaucnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK dYKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



IToptpetsr: K.C. Mepexkosckuii, JI. Maprymnuc.

Tabmuiet 1 cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KIETKH», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpOoeHHE  pacTUTEIBHOW  KJICTKW», «CTpoeHue
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKOU KIICTKI.

OO6opyoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaGoparopnass pabora «/3yueHne CTpPOEHUA KIETOK Pa3IUYHBIX
OpPTaHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOPAHBI.

JlabopaTopHasi paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IMTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelIeCTB M NPeBpallleHNEe JHEPTHH B KJIETKe

AcCCUMUIATINS ¥ TUCCUMIJIALIAS — JIBE€ CTOPOHBI MeTabonm3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPO(HBIA M TETEpOTPOPHBIA. YYacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreTudeckoe obecrnedeHue KiIeTku: mnpespamenne ATD B
OoOMEHHBIX Tporeccax. DepMEeHTATUBHBIH XapaKTep pPEaKIUid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benku-
aKTUBATOPbl M OENKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3InyHbIX (HAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUeMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poab XJI0pormiacToB B mpoliiecce
doTocunTe3a. CreToBas u TemHoBas (aspl. Pomoovixanue, Cs., Ca- u CAM-munot
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHMHTE3a. BiumsHue pa3auyHbIX (HaKTOPOB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepUH, JKeIe300aKTepuH, CepoOAKTEPUH, BOJOPOIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mMbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. Otarnbl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACIHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHUE, WK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunupoBanue. Inepeus membpanno2o epaduenma npomonos. Cuumes
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ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyriecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. D(PGHEKTUBHOCTb SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctou, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKUl 0OMeH», «buocuHTe3
oenkay, «CtpoeHnue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlaGoparopHass pabora «l3ydyeHue  KATAIMTUYECKON  AaKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOIO paCHICIIICHUS
MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIpoliecCOB  (OTOCHMHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacneancrBeHHass uHGOPMAUSA M peajM3alusa e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpPUYHOTO cUHTe3a. Peanuzarus HaciencTBeHHOW nHpopMmanuu. ['eHeTHueckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmatpuudbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancsiius u e€ stanbl. Yuactue TpancnopTtHeix PHK B 6uocunTe3e Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amunHokucinor. Ponas pubGocom B
O6unocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoMa y
OPOKapUOT U 3YKApHOT. Perynsnuss akTUBHOCTH T€HOB Yy NpOKapwoT. I'mmoresa
onepoHa (®. XKako0, XK. Mano). MonekynsapHnvie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — Hexkierounbie GOpMBI )KU3HU U 00IUTaTHBIC Napa3uThl. CTpoeHHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanusi yenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, counanbHble 1 MEIUIIMHCKUE TPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUON02UYECKUX O0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemole hynxkyuu 6enxos. Cnocobvi 00cmasKu 1eKkapcme.
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JdemoHcTpanumn

IToptpersr: H. K. Konbuos, /. M. IBanOBCKHIA.

Tabmuipl u cxeMbl: «buocunte3 Oenkay, «['eHernueckuit koa», «Bupycs,
«bakrepuodarn».

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJI KICTKH

Knerounsrii uuki, ero mnepuonbl W perymsuus. Huarepdaza u muTo3.
Oco0eHHOCTH TpOlIecCcOB, MpoTeKarmux B HHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Marpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApPHOCThb,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIIENBHOCTD.
Mexanusm perummkannu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTuil. JIUIUIOWAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue xnetkn — wMuTo3. CraguM MWTO3a W TIPOUCXOASNIME B HUX

npoiiecchl. Tumbl muTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3HauYCHUE
MUTO3a.

Perynsuus muToTMYecKOro Iukia KieTku. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTos.

Krnerounoe siapo, XxpoMocombl, (DyHKIIMOHANbHAs TeHOMUKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u eubderu kKiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKU3HEHHBIM IUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Pernmkanus JJHK».

O6opynoBaHue: CBETOBOW MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTopHas padora «3yueHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax.

JlaGopaTopHas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKJIETOUHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOCHHOCTH  CTpOEHUS U JKU3HEACSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHHanbHbIE OPraHU3MBbl.
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B3aumocBa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, Opra"sl H
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tunbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsINAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(YHKUUH U pacmonoKeHus TKaHeW B OpraHax pacTeHHil.

TkaHu XUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTEIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUH WU
PAacMoJIOAKEHHS TKAaHEW B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble M TE€HEpATUBHBIE OpraHbl pacteHuid. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbli U BHyTpeHHUU ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  JIBM)KEHHE  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEO0ouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBMI)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUU. J[BM)KEHHME MHOTI'OKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuHas cucrema. Pediekc. CkeneTHbIe MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOrO Trasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOoTHBIX. BHyTpunosnoctHoe u
BHYTPHUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBAPUTEIBHOrO TpakTa. [lumesapurensHbie xkene3wl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. JIpixanue pactenuii. JIpixanue »kuBoTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KokHOe npixaHue. [[pIxaTenpHast HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE ~ YCJIOKHEHHE CTPOCHUS JIETKMX IMO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YejJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJeKkonuTaonmx. Perymsmus aeixanus. J{prxatenbHbie 00BEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y XKUBOTHbIX. KpoBeHOoCHas cucreMa W €€ Oprasl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. IBOJIOIMUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX *UBOTHBIX. PaboTa
cepaua u €€ peryisamnus.

Beigenenne y opraHusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pabOThI OPraHOB BbIJICJICHUS.
CBs3b NOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBIACIUTEIBHON cUCTeMaMu. Beienenue y
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MO3BOHOYHBIX JKUBOTHBIX M ueinoBeka. [louku. CtpoeHue um (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3alldTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX pPACTEHHM.
Kyrtukyna. CpeacTBa macCUBHON M XUMUYECKOW 3auThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHusma ot OonesHei. IMMyHHasi cuctema denoBeka. KieTouHbI U
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIE€HHBIH M NpUOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KiIoHaJbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxkxumocte ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxuMocTe ©  perymanus y
pacteHuil. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENBI TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umnoramamo-runoduzapHas
cUcTeMa.

JdeMoHCcTpamuun

[Toptper: U. I1. I1aBinos.

Tabmuuel u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny, «baktepun», «lIpocrteitmue», «OpraHbl LBETKOBBIX PAaCTCHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctembl», «CTpoeHHe cTeOIIs»,
«CTpoeHue JINCTOBOM IUIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucreMa», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11euHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «JHJIOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KuI1euHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpPOECHHE THUIAPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue A0KIeBOro uepBs», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcsi»,  «HepBras  cucrema  nrtuny», «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.
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O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O ¥ BO3YIIIHOTO MTUTAHUS PAaCTCHUH,
pacuierieHrus Kpaxmasua u OeJIKOB MOoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHECHHOU EMKOCTH JIETKUX, MEXAaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETT TOJIOBHOT'O MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHrue opraHoB LIBETKOBOT'O PACTEHUSI.

Tema 10. PazMmHoXeHHe H pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrosioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXEHUS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. I[lonoBble KIeTKW, Wik rameThl. Meio3. Craauu
Mmenosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buonornueckuii cMbIci
Mel03a M TO0JIOBOro mpouecca. Melo3 M ero MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KuBOTHbBIX. [10J0BbIE JKeIE3Bl.
OO6pa3zoBaHue U pa3BUTHE MOJOBHIX KiIeTOK. CriepmaTorenes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOOSUMN.
Konyenyusi mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JTUCTKH
(ractpynsiiust). 3akiiajika OpraHoB M TKaHEU U3 3apObIIIEBbIX JUCTKOB. B3aumHoe
BIIMSHUE YacTed pa3BUBAIONIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajgka TUIaHAa CTPOCHHUS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI T'E€HOB. BrnusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHBIX
(baKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBOTHBIX. llocTamOpuoHanbublld nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmetamopdpo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojornyeckoe 3HauY€HHE MPSIMOTO U HENPSIMOTO
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pa3BUTHUA, UX PACHpPOCTPAHEHUE B MpUpoAE. Tulbl pocTa >KUBOTHBIX. DakTophI
PErYJISIIUU POCTA )KUBOTHBIX U YesioBeka. CTaauu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrMYEeCKUe MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue CHOp B Ipolecce Menosa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYIISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. lneman.

Tabmuupl u cxembl: «BereratuBHOe pasmMHOXKeHHE», «Turbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocombl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U cnepmaro3ouga», «OCHOBHBIE CTaauu OHTOreHesza», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymku», «/{BoilHOE OIUIOOTBOPEHHUE Yy LIBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KU3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KuU3HEHHBIW LHUKI MXa», <OKHW3HEHHBIM LUK
NArOPOTHHUKAY, «KU3HEHHBIN LIUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3ydyeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE NPU3HAKOB CXOACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopus craHOBIEHUS UM pa3BUTHS TEHETUKH Kak Hayku. PaGoter T
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.
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OCHOBHBIE =~ METOJIbl ~ TE€HETUKH:  TUOPUIOJIOTUYECKUM,  I[UTOJIOTUUYECKUH,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabnuipl u cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbI CKPEITUBAHU .

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT TE€HETHUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3us rudpUI0B repBoro nokosieHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHus] NPHU3HaKoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIUBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienyienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeH e — 3aKOH HE3aBHCUMOTO
HacJieIoBaHUsA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuemnsieHHoe
HAaCJIeI0BaHUE T'EHOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHHU3M OIpPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

['enotum kak uesnocTHas cucrteMma. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieaIu3M. Bs3auMoJencTBHE HeEaJUIEJIbHBIX T'E€HOB.
KommniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknil KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX IMPOIECCOB, IOBEICHUS U KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHU3Mbl CUMOUOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHKpPOOHMOM». ['€HEeTHYeCKHue acmeKThl KOHTPOIS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIECTOK U OPTraHNU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpO 3akoHBI MeHaenss», « TpeTuii 3aKoH
Meunnens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacjeoBaHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,
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«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm mOTULBY,
«MHOXECTBEHHBIN ajIeIu3M», «B3anMoIeiCTBHE T'E€HOB.

O6GopynoBaHue: MOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IUHOO0Opasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS TPU3HAKOB, MOAEIbL A
JEMOHCTpAllMd CLETUIEHHOTO HAcCJEJOBaHUsl IMPU3HAKOB, CBETOBON MHUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckass  padora  «/M3ydeHue  pe3ynbTaToB  JAUTHOPUIHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KayeCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (OpMHUPOBAHUM
Moau(pUKAITMOHHON M3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHM
psin u BapuanmonHas kpubas (B. Horanncen). CpolictBa MoAM(UKAIIMOHHON
W3MEHYUBOCTH.

I'enotunuueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIMMYCCKON N3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTallMOHHAs.

KombOuHaTuBHasT W3MEHYMBOCTh. Mel03 M IOJOBOW TIPOIlleCC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTH. P0OIb KOMOMHATHBHON M3MEHUYHMBOCTH B CO3/IaHUU
T€HETHYECKOT0 pa3HO00pa3us B Mmpejiesiax 0JJHOrO BUA.

MyTannroHHass W3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToryiasMaTuyeckue Mytanuu. CoMaTHYeCKHWE M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencteeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas W3MEHYMBOCTH U
HACJICACTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSCHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumer w cxeMbl:  «Buapl  w3MeHUMBOCTHY», «MoauduKarmoHHas
U3MECHYHUBOCTHY, «KomOuHaTuBHas U3MECHYHUBOCTBY, «Meiio3,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHUs YeI0BEKa», «BUIBI MyTaIuii».
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O6opynoBaHue: XUBbIE U TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PacTeHUH,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtanmuu y J1po3oduibl (Ha TOTOBBIX
MUKpONIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejgoBeKa.  MeToapl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'€HEAJOTMYECKUH,
OJIM3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKU U,
MOJIEKYJIAPHO-TE€HE TUYECKU . CoBpemeHHOe OnpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM YHCJE C MOMOIIbIO
[T11P-ananu3a. HacnenacTBeHHble 3a00ieBaHus YeoBeKa. [ eHHbIE M1 XpOMOCOMHBIE
0oJe3HH 4YenoBeKka. bolle3HM ¢ HAcHeICTBEHHOM MpeapacroyioKeHHOCTHIO.
3HayeHUEe MEIUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T'€HETUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [ToHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acClEeKThl MUCCIEJOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpeabl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K TATOJIOTHUSIM.

JdeMoHCcTpamuun

Tabmuner 1 cxembl: «KapuoTun yenoBekay, «MeTOAbl U3yUEHHS] TCHETUKH
yesoBekay, «I eHerndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOM.

Tema 15. Centekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIeKUMU U JOMECTUKAIUU.
Yyenne H. W. BaBunmoBa o lleHTpax NpoOUCXOXKIEHUS © MHOro0Opas3us
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU WU TOPOJ
#xuBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenacTBeHHOM wu3MeHuumBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metonpl ceneKnuoHHON paboThl. M cKycCTBeHHBIM OTOOp: MAaCCOBBIA U
WHAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMI CCJICKIIUU. HUctwiTanne
npousBoauTeNed 1o MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBA M OTOOP O TEHOTUTY ¢ romoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paOoThI.
PannannoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTalHUil Yy KYJbTYPHBIX
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¢opMm opranu3moB. lcmnonb3oBaHHE TE€HOMHOIO PpEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepHraa sl CENEeKIUU.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuaIn3aLys.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM ~ uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmonws3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIUU PACTEHUH U )KUBOTHBIX. «3enénas
DeBONIOYULY.

CoxpaHeHre U U3y4eHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JMKUX poJMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2CHEeMUYECKUMU Pecypcamul CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 YeJsAx YIyuueHUs Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. IL
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKIACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACJIEACTBEHHONM M3MEHUYUBOCTH,
«Metoapl cenexkuuny, «Otnanéunas rudpuauzanus», «MyTtareses.

JlabopaTopHas padora «/3yyeHue copToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHMIKEHHMSI CEJEKIIMU PAcTEHUM u
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIN yYaCTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJ1I0rus ¥ CHHTEeTHYeCKAast OMOJIOTUst

OOBbeKTbl, UCMHOIb3yeMble B OHMOTEXHOJOTMM, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. TpanunmonHas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOMyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeIME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHYECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMHUHOKHUCIOT U BUTAMUHOB.

CozntaHre TEeXHOJOTMi M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHMS U
KOHCTPYUPOBAHHUs T€HOMOB C LEJbIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiepKallluX HE BCTPEUAOLIUECs B IPUPOJI€ OMOCUHTETUYECKHE ITYTH.
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Knerounas unxeHepus. MeTonbl KyJabTypbl KIETOK M TKaHEW PACTEHUH U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3aluss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX aHmumen. Vcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIUIAHTAUWUU SIEP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUsL U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomOouHantHblx JJTHK. Cozoanue mpanceennwvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpUHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPUH.

Menuuunckue Ouotexnonoruu. [loctrenoMuas nudposas meaununa. [1LP-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOILEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss [ pa3pabOTKH
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTHUM, CO3/1aHHUS KOMIUIEKCHBIX
TKaHEW COYeTaHHMEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl 0T Bo3Oyauteneid OPBU, ycTaHoBiieHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢ynkumonuposanust PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX 0CO0O OINACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuun

Tabnutel u cxembl: «lMcmonb3oBaHWE MUKPOOPTAaHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KieTounas nunxkenepusn», «l eHHass UHKECHEPUS».

JlabopaTopHas padota «l3yueHrne 00bEKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanochbuiki BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.
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JIBrKy1ue cuibl 3Bosronry BU0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb
pPa3MHOXEHHUS OpraHM3MOB, HAcJEJCTBEHHass W3MEHYUBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIH OTOOD).

Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBomonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  Ouosorus. 3HAuYeHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

[Toptpetsl: Apuctorens, K. JInnneir, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansrayzen, x. Xonaein, 1. K.
benses.

Tabmumet u  cxembl: «Cuctema xuBod mpuponsl (mo K. Jlunaero)y,
«JlectHuna xuBbBIX cymectB (o Jlamapky)», «Mexanusm (HopMHUpPOBaHUS
OpucrocoOJieHnid y pacTeHuid W KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapiipyra mytemectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpasue KyiabTypHBIX (GopM
KammycTh», «I1opobl TOMaNTHUX KUBOTHBIX», «CXxeMa 00pa30oBaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIONMS U €€ pe3yJIbTaThl

[Monynsuus Kak 31€eMEHTapHas €OUHULIA 3BOMIOLMH. COBpEMEHHBIE METOBI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnomnyisiuuii. M3MeHnenwue
reHopoHJa TOMYJSIIUU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBJIEHHE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

DOneMeHTapHbIle (PaKTOphl (IBMXKYIIHE CHIIBI) DBOMIONHMHA. MyTallMOHHBINA
nporecc. KomOuHatuBHass u3MeHYUWBOCTh. [JIpeiid TreHOB — ciydyailiHbIe
HEHANPABJIICHHBIE HM3MEHEHHUS YacTOT ayienedl B momymsmusx. OQdekr
ocHOBatensl. Jgpgexm Oymuliounozo 2opaviuka. CHUdNCEHUE 2eHemuUYecKo20
pasnoobpasus: npuyunsl u cieocmsus. llposenenue spgpekma Opetigha 2enos 6
borvuwux U Mmanvlx  nonynAyusx.  Mwurpanuu.  V3omsmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Oroorndeckas (pempoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomroruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3HPYIOMIMHA, pa3pbIBAIOIINI
(mu3pyntuBHbii). [lonoBoit oTOOpP. BO3HHKHOBEHHE W SBOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
Bo3aukHOBeHHME — mpUCHOCOONEHWH y  opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [Ipumepsl mpucnocoOneHuid y opranu3mMoB: Mop(hoIorudecKue,
dusmonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
IIPUCTIIOCOOJIEHHOCTH OPraHU3MOB.
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Bun, ero xpurepum u CcTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOMIOLMHU. M3omsauust — kimoueBor (akTop BuaooOpazoBanus. Ilytn u
CrocoObl BU1I000pa30BaHUs: aJIONaTpUUYECcKoe (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3AIIMS,
rubpuanzanus). JmuTeabHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BoMOnMoOHHOW OWOJOrMKM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHHsi 6mopazHooOpasusi. MUKpPOIBOJIOIUS U KOIBOJIOIHUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTHUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl um cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxyine
CWJIBl HBOJIIOIUNY, «DKOJIOTHYECKass M30JSAIUs MONYJSAUA CeBaHCKON (openny,
«'eorpadmyeckas M3ONALMS ~ JUCTBEHHUIBI CHOMPCKOM UM JMCTBEHHHUIIBI
naypckoiy, «IlonmynsiroHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U XepTBy», «Cxema
JEUCTBUSL E€CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHUEY,
«npycTpruanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBHUTENbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexnaromas OKpacka AKUBOTHBIX»,
«Dusnonoruueckue ananrtanuny», «llpucrnocoOieHHOCTh OpraHu3MoB H €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOsl BUa00OpazoBanus», «l'eorpaduueckoe BHI000pa3OBaHUE
TpEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHHE BUIOB CHHHUID,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI U 3Bepei
pa3HBIX BHJIIOB, TepOapum pacTeHHl ONWM3KUX BHUIOB, OOpPa30BABIIMXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

JlabopaTtopnass padora «CpaBHeHME BHAOB 1O MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Meronbl  HM3ydeHUs MakpolBoJironuH. [lameoHTonormyeckne  MeTOJbI
u3ydeHus: 3Boyirouuu. llepexonHpie QopMbl M (QUIOrE€HETHYECKHE  PsJIbI
OpraHU3MOB.
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buoreorpadguueckre Metonapl uzydeHus 3Boonuu. CpaBHeHHE (IIOpPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue ob6mactu 3emnu. Bunubr-
SHJEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTEHE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE ¥  aQHAJIOTUYHBIE  OPTaHBHI.
PynuMentapuble  opranbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3YYCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBICE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl QYyHKYULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmunpl 1 cxembl: «DUITOTCHETUYSCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smepb»,  «Cteronedansy,  «Punmodute»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTUHEHTOBY,
«PenukTh»y, «HauanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHl YEJOBEKAa M MIMMIIaH3e», «l JaBHBIE
HaNPaBJICHUS SBOJIOLHUNY, «OO0II1E 3aKOHOMEPHOCTU IBOJTIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBbIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe KU3HUA HA 3emJie

HayuHple THUMOTE3bl TPOUCXOXKIACHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JloHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpoBepKEeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu 1 aCTPOOHOIOTHSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU SBOJIIOLIA Y. [InanerapHas
(reosoruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOHOTCHHBIA CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ombir C. Mumepa u I'. HOpwu.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonjaeitHa, reHeThuYecKasi TuroTe3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runmoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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HNcropus 3emmu u Meronel €€ wu3ydyeHus. lckomaemple OpraHudecKue
ocratku. ['eoxponHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0XpOHOIOrHYeCcKas IKala: 30HbI, 3pPbl, IEPUOMBI, JITOXH.

Havanpnble stambl opraHudeckon 3BoJroUMU. [losBiieHME W 3BOIOLUS
NEPBBIX KIETOK. DBoMIONUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIECTB.
CrpomaronuTsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE IPOUCXOKACHHUE
BUpycoB. [IpoucxokieHue MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHKHOBEHHE
OCHOBHBIX DY MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHi. OCHOBHbIE apoMop(do3bI
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHIOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. [IpouCXOXKIeHHE LBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apOoMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuit u pentwimidl. [IpoucxoxneHne MIEKOMUTAIOUIUX U
ntull. [lpunmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMaTta M
reoJIOrMYecKuX ImpoieccoB. llosiBneHWe MW pacuBeT XapaKTEPHBIX OpPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHl Tpouuioro. [IpuuuHel u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUN. COBPEMEHHBIM SKOJOTMYECKUN KPU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpeMeHHasi cUCTeMa OpraHuyeckoro mupa. [IpuHIunsl Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnamnanuanw, JI. Tlactep, 1. 1. Meunukos, A. W.
Omnapumn, Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper u cxeMbl: «Cxema ombita @. Peqny», «Cxema onbita JI. ITactepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpny,
«JTambl  HEOpPraHMYecKoW  3Bomouum»,  «l'eoXpoHonormyeckas  IIKaJIay,
«HadvanpHble 3Tanbl OpraHUYecKor 3BoNOLUNY, «Cxema o0pa3oBaHHs 3YKapHOT
nyTéM cumOuoreneza», «Cucrema KUBOW Mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3bl  pacteHui», «PunnoputTh», «OTHOKIETOYHBIE BOJOPOCINY,
«MHOroKnIeTouHble  BOJOpocHny, «Mxu», «llanopoTHukmn», «l 0jl0OCEMEHHBIE
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pacteHuss», «Opranbl LBETKOBBIX pacTeHUi», «Cxema pa3BUTUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocteitmuey, «KuileuHOMOIOCTHBIEY,
«IInockue YEPBUY, «HUEeHUCTOHOTHUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butre XU3HU B
[AJIE030MCKOU 3pey, «Pa3BuTHe KU3HU B ME3030MCKOMN 3pe», «Pa3ButHe KU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKHUX, CKEJIeThl TO3BOHOYHBIX JKMBOTHBIX, Yyyela NTUIl U 3BEpEN,
KOJUIEKIIMA OKAMEHEJIOCTEM, TMOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snabopatopHass  padora «MoaenupoBaHUE ~ ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOTO0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMochepey.

JlaboparopHass padora «/3yueHuMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «M3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTHEIIOBY.

IIpakTnueckas padora «/3yueHue ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJI0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YeJIOBeKa. Penurnosnbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH3M0II0r0-OMOXUMHUYECKHE,
noBeeHueckre. OTIM4ms 4enoBeKa OT )KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl (PaKkTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATIbHBIE.
CooTHoIeHNe OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(POKOHCYIIBI) ¥ paHHUE TMOHTHIBI — OOIIME TTPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jtojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MpSIMOXOISIIMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMMM  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YenoBeK HeaHAEpPTaJbCKUU
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KaK BHUJ JIIOJEM XOJIOAHOrO Kiaumara. YernoBeK pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamMu Adpuku.
[TaneoreneTnka v najeoreHOMUKA.

DBOJIIOLKSA COBPEMEHHOrO 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJISLUAX
yesnoBeka. MyTalnMoHHBIM Tpoliecc W mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHas  (dPKBaTOpHaJIbHAs),  MOHIOJOMIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBo  dyenoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh — pacusMa.
[IprcnocoONEHHOCTh YelOBeKa K pa3HbIM YCIOBHSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpeabl M apeiida reHOB Ha MOp(DOJIOTHI0O U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnueckol  (OMOJOTrHYECKOM)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMyJsUUi. buoconuaibHble HUCCIEAOBAHUS MPUPOJbI YEIOBEKA.
HccnenoBanue K03BOTIONUH OMOJIOTMYECKOTO U COLMAIBLHOTO B YETIOBEKE.

JdeMoHCcTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKeleT 4YeloBeKa W CKEJeT IIHMMIIaH3e»,
«PynMMEHTHI ¥ aTaBU3MbDY, «/{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLIMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblii»y, «YemoBek
NpAMOXOASAINNY, «/lenncoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HBOJIOLNUH YelIOBEKay», «Packl yeloBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TIPEAKOB dYeJOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudogorndeckuMu U OUOJIEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeIIOBEKa,
doTorpadur HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YEJIOBEKa U KHCTHU
IIMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJOrMYECKUX aJalTallli 4eT0BeKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi
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3apoxkJieHue W pa3BuUTUE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3agaumn
9KOJOTHH. CBS3b 3KOJIOTUH C APYTMMHU HayKaMU.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHbIE U JlabopaTropHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00ATBHBIM.

3HaueHUE OKOJOTMYECKMX 3HAHUW Ui YEJOBEKAa. JKOJOIMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTUYECKOMN KYIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemMoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxembl: «Paznensl skojorumy», «Metonbl skonorumn», «Cxema
MOHUTOPHHIA OKPYXAIOILIEH Cpeb».

JlaGopaTopHas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX jAeictBus. Knaccudukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpornorennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojornyeckux Qakropos. Ilpasmio munumyma (K.
Mmpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢aktopel. CBeT Kak sKonorudeckuit ¢daxrtop. JleiicTBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHHd M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
doTonepruoanu3M.

Temmepatypa kak »dKoJiormueckuii ¢akrtop. JlelicTBue TtemmepaTypsl Ha
opraHu3msl. [loMkunoTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocobneHus pacteHun K
noj/Iep ka0 BogHOTO Oanmanca. Kriaccudukamuss pacTeHU MO OTHOIICHHUIO K
Boze. [IpucnocoOaeHus )KMBOTHBIX K H3MEHEHHUIO BOJHOIO PEKHMA.

Cpenbl oOuTaHUsS OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
rIyOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHU3MeHHas.  DHU3UKO-XUMUYECKHE
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOneHusi OpraHu3MoB K
KU3HU B Pa3HbIX Cpe/iax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roauyHbie puTMbl. [IpHCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.
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XKuznennsle (opmbel opranusmoB. lloHsTne o KuzHeHHOM (opme.
Kusznennsie HOpMbI paCTCHUN: JE€PEBbsI, KyCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUIPOOHOHTHI,
reoOMOHTHI, a9pOOUOHTEI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhI. Bunel OMOTHYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOM03 U ero ¢hopmel. [lapazutusm, xoomepaius,
MyTyaJu3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxyieOHu4YecTBO). Hetpoduueckue
B3auMoOJieHcTBUsL  (Tommueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJEUCTBUI Ui CYIIECTBOBAaHHUS OPraHU3MOB B CpeJe
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuupl 1 cxeMmbl: «Okojoruueckue Qaxropb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJHOKPOBHBIE 3>KHUBOTHBIEY», «DU3HOIOTHYECKHUE aJanTaliuu
KUBOTHBIX», «Cpenpl oOOWUTaHUA OpraHu3MoB», «buolorHyeckue pUTMBIY,
«Kuznennoie  Qopmbl  pacTeHui», <« KuszHeHHble (HOPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudecTBo», «llapazutusm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmuzmy.

O6opynoBanue: repbapuyd pacTeHUH W >KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEHUs, TepOapui U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia NTHI] U 3BepeH, repdbapun
pacTeHUi, OTHOCAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIC
pacTeHus] JaHHBIX TPYIII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHECHHSIM YCIOBUW JKU3HM, repObapuu u
KOJUICKITUU PACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPHUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi pabGora «BbISBICHHE TPUCIIOCOOIICHHH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHAaTOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorust BUA0B U MOMYJISIIIMH

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISIHUU. [Monynsiiust  Kak
ouosiornueckas cucteMa. Pojab HEOAHOPOAHOCTH cpenbl, GU3NYECKUX 0aphepoB U
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0COOCHHOCTEH OUOJIOTHUU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiuuii. OCHOBHBIE TIOKA3aTEeNW TMOMYJSLMUU: YHUCICHHOCTb, ILJIOTHOCTb,
BO3pacTHasT M TIOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pPOCTa,
CMEPTHOCThH, MUTPALIUSL.

DKOJIOTHYECKAsT CTPYKTypa nomyianuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHnue TMHAMUKY NonyJisiiud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsuuss YUCICHHOCTH TMONYJAIUN: poyib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IIIOTHOCTH. JKOJOTUUECKUE CTPATEruy BUJIOB (I- U
K-ctparerun).

[TonsiTue 00 »KoJIOTMYECKON HUIEe BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humu Jx.M. XarunmHcoHa. PasMepsl 3KOJIOTMYECKOU
Huid. [ToreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: Hdx. . XaTyuHCOH.

Tabmumbel W cXeMbl: «ODKOJIOTHYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«lIpocTpancTBEeHHas  CTpyKTypa  Tmonyjisiuuu», «Bo3pacTHbele  nmpaMuabl
nonyisiuuny, «CKOPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMaMmn», «Mozenp skosorndeckort HummM J[x. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
PAaCCETICHUIO.

Tema 9. Dxkosorusi coo01ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoinieHo3 u ero crpykrypa. CBs3um MEXKIy
OpraHu3MaMHy B OMOLIEHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHAIBHBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLCHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1oUBBI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeM  DKOCHUCTEMBI.  buomacca W MOPOIYKIHSL.
DKOJIOTHYSCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiixu. @aykmyayuu.
HanpaBneHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHbie M
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOI€HHBIE BO3JCUCTBUA Ha
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cykneccun. Knnmakcnoe coobmiectBo. bruopasnooOpasue u moiaHOTa KPyroBOpoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie 3KOCUCTEMBL. DKocucmembl 03€p U pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmblHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEXK1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponu3zauusi TOpOJCKoi ¢ayHbl. buonormyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH ()OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadHoeo 3gpgexma u 8ud08-30ugpuxamopos (Kirouesvlx
8U008) 8 yHKYUoOHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHW3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmaus 3GepA3HEHU pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ IKOJ02UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuoIlleHO3a»,  «IKocucTeMa

IIMPOKOJIMCTBEHHOTO JIeCa», «DKOCUCTEMA XBOWHOIO Jecay, «DyHKIIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHUIA YHUCET»,
«JKonoruyeckas nmupamua OMoMacch», «IKOJOTHUYECKAsl MUpaMuaa SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
noxkapa», «JKOocUcTeMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepst ypoosakocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa MTHIL U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTEHUI, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass pabGora «M3yueHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «KCKypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
SJBHHK, HA CYXOJIOJIbHBINA WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTeMYy (Ha TMOJie WId B TEIUIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA
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buocdepa — oOuiennanerapHas o00o0j0ouka 3emiM, A€ CYIIECTBYET WIH
CylllecTBOBaja kU3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO OHOC(hEephl U €ro (PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHuUsl 6uochepbl. OcoOeHHOCTH Guochepsl Kak
rJ100aIbHOM 3KocHcTeMbl. J{uHaMuueckoe paBHoBecue B Onochepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yriieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitue o Onome. OCHOBHBIE OHOMBI CYIIH:
TYyH/Ipa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIUPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BHICOKOTOphs. KinuMar, paCTUTENbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (QYHKIMS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabnmuuer u cxembl: «['eocdepsr 3emnny», «KpyroBopor azora B Mmpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJEe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kinnmarnueckue
nosica 3emam», «Tynapay, «Taitra», «Cmemanasiii jgec», «IIIMpoKoOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «[lycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KpU3UChI M WX TNPUYMHBL. Bo3aeicTBue dYenoBeka Ha
ouocepy. 3arpszHenue Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KUBOTHBIN Mup. OXpaHa
PaCTUTENBHOIO U JKUBOTHOTO Mupa. OCHOBHBIE MPUHLHUIIBI OXPAaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOTO PA3BUTHS YEJIOBEYECTBA U MPUPOJBIL.
PanyionanbHOE ~ TPUPOJOMONIB30BAHME U COXpPAaHEHUE  OMOJIOTMYECKOTO
pasHooOpasus 3emiau. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIE MOCIEACTBHUS.

Pa3BuTnHe METOOB MOHUTOPWMHTA pPAa3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedosanus nepexooa K pecypcocbepezarowei u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
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ungopmayuu no  cocmoAHul0 OMOENbHLIX U008 u dKkocucmem. (OcHoBbI
IKopeabunumayuu dKocucmem U cnocob6os 060pvObLl ¢ OUONOBPEHCOCHUSMU.
Pexoncmpyxkyus mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepb»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MoAeNN yIpaBlIIeMOro MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHUr" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIJICJICHBI CJEAYIOIINE COCTABIISIONINE: OCO3HAHUE O0YYaIOIUMHUCS POCCUMCKON
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIMN Pa3BUTHS OHUOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3OBaHUs, Haluyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MIPOTPAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B EIWHCTBE YYEOHOM U BOCIUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPABCTBEHHBIMHU ILIEHHOCTSIMHU, TPUHATHIMH B OOIECTBE NMpaBWJIAMH W 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, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACICIUIO H
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYAIOIIUXCS PYKOBOJACTBOBATHCS
chopMUpOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEIHHOCTU B MPOIIECCE pealiu3allMi OCHOBHBIX HANpaBICHUN
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

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

34



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaXeHUE
3aKOHA U MIPABOIOPSJIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCKICHUSMHU, KYyJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJHUYECTBY B MPOILIECCE COBMECTHOTO BBIMIOJHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU €SATEIBHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUKCKOM TPa)KTaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOX PoawHy, CBOM S3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIEE MHOIOHAMOHAIILHOIO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIICIUIO U NAMSITHUKAM IIPUPOJBI,
NOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHHUMAaHUS 3HAYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBa;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIyKeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUMCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHKE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMTEISAM, CO3/IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTENM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUN;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usuyeckoro BocnuTraHus, GopMHUPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLHMOHAJIBHOIO 0JIarONoJNyYHs:

NOHMMAHUE U peanu3alus 370pOBOro M 0Oe30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U NMCUXUUECKOMY 3710POBbIO;

MOHMMAaHWE UEHHOCTU TMPABWJI HMHIAMBUIYAIbHOTO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUEK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢E;

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBIIIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3lnyHbiM cepaM MpoPpecCHOHANBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHXKEHU U BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETCHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKM WX BO3MOXHBIX IIOCIEACTBUNM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJ00ABHOIO XapakTepa SKOJOrMYeCKUX MpoOJeM U MyTed HuX
pELICHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI W YMEHUS TPU PEHICHHH TPoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
MPUPOJIONONIB30BaHMEM  (COOJIOJICHHE  MpaBWJ  MOBEIECHHUS B  HPHUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocHUCTeM, Orochepsl);
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AKTMBHOE HENPUATUE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOAHON Cpefie, YMEHHE NPOTHO3UPOBATH HEOJArONMPHUSATHBIC 3KOJOTHUCCKHE
MOCJIC/ICTBUS MPEANPUHAUMACMBIX JCHCTBUN U TIPEIOTBPAIIATD UX;

HaJMYHUE PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTbITa JeSATEITHHOCTH DKOJIOTUYECKOM HAIPaBJICHHOCTH, yYMCHUS
PYKOBOJICTBOBAaThCSI UMM B TI03HABATEIbHON, KOMMYHHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOHN NEATEILHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMCHHOMY
YPOBHIO Pa3BUTHS HAayKH M OOIIECTBCHHOW INMPAKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

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

NOHMMaHWe crenuuKkn OWOJOTMM KaKk HayKH, OCO3HaHUs e€ poju B
(GOpMHUpPOBAaHUN PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IICJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEeM MHpE KaK O CIAMHCTBE NMPHUPOIBI, YCIOBCKA W
oOmecTBa, B IO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MpoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NIOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMM B LEJIAX
MOBBIIICHUS OOIIeH KyNbTYphl, €CTECTBEHHO-HAy4HOW TpPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydYarommuxcs, GopMupyeMoin
MIPY U3y4YECHUU OMOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydaeMble 3HAHUS [JIs aHaiu3a u
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHHI,
yMEHHUE JleJlaTh OOOCHOBAaHHBIC 3aKIIFOUCHHS HAa OCHOBE HAy4YHBIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUSA IS
penIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW MICSATEIHHOCTH, TOTOBHOCTH OCYIIECTBIIATH
MPOCKTHYIO M MCCIIECIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUIYAIBHO U B TPYIIIIE;
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TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblEe pe3yibTaTbl OCBOCHUSA y4yeOHOro mnpeamera «buosorus»
BKIIIOYAIOT: 3HA4YUMble 11 (POPMUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHATHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHEHU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIlEeCTBO, SHEPIHs, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClieloBaHue,  HaOJoJIeHHe,  HM3MEpeHHe,  OSKCIEpUMEHT MW Jpyrue);
yHUBEpCAJIbHbIE y4eOHble JeiicTBUs (TIO3HABaTEIbHbIE, KOMMYHHKATHBHBIEC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM  KOMIIETEHIIMH OOYYarolIMXCsA; CIOCOOHOCTH
oOyyaromxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUTUIMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMUSI M  yHHUBEpPCalbHbIE Y4YeOHBIC JICHCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHUPOBaHBI TO3HABATEIbHBIC
yYHUBEpCaJbHbIEe YUCOHBIC ICHCTBUSA, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC YUEOHBIC
NENUCTBHS, PETYISTUBHBIC YyHUBEpCaJbHBIC Y4YeOHBIE JCHCTBHS, COBMECTHAs
JEeSTEIIbHOCTD.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOSHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPAXKaTh:

OBaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a3oBbIe JJOrHYeCKHE JeHCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJU3UpOBaTh  IMpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOT'O MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMUSI, KJIacCU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTePHBIC NMPU3HAKH, YCTaHABINBATh
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAessaTh IEJNH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHUS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TTOCTABICHHBIMHU IEISIMU;

KCTIOJIb30BaTh OMOJIOTHUYECKHUE TTOHATHS 171 00BbICHEHUS (DAKTOB M SIBJICHUM
YKABOU IPUPOJBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICIIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBEHHBIX CBSI3€il M OTHOIICHUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIFTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peEabHOTO,
BUPTYaJbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KM3HESHHBIX TTPOOJICM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepPIPETalUU, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUsIX, B TOM YHCIIC TIPHU CO3AAHUH YICOHBIX M COI[MABHBIX TPOSKTOB;

(dopMUpOBaTH HAYYHBIH THI MBIIIICHHS, BIaIETh HAYYHOH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBJIATH TPUYMHHO-CIICJACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIIBUTATh THUNOTE3y €€ pelIeHUs, HaXOIUTh apryMEHTHl I JOKa3aTeIhCTBa
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH TPHOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3ZHEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTeH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMALMH (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-TIONMYJIAPHOW JUTepaTtype, OHOJOTHYECKHX CIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIECKH OIICHUBATH
€€ IOCTOBEPHOCTH M HETIPOTUBOPEUUBOCTb;

GopMynupOBaTH 3aMPOCHl U MPUMEHSATH Pa3IUYHBIE METOMABI MPHU TIOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIEHCTBOBATH KYJIbTYypy aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Oouonornyeckoil uMHQOpMalUEW: TPUMEHSATh XUMHUUYECKHe, (QU3NYECKUe U
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OBiaeHue YHUBEPCAIbHBIMH KOMMYHHUKATHBHBIMU J1€CTBUSAIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHUU MO CYIIECTBY OOCYXAaeMOl TeMbl (yMEHHUE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTEJIBHO BBIMOJHEHUS MpeaaracMoin
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBa OOIICHMS, IOHUMATh 3HAYEHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYaTh KOH(IUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEPEHUs IPYTUX JIIOJIEeH, MPOSABIATh YBAXKUTEIbHOE OTHOIICHHUE K COOECETHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIAaraTb CBOI TOYKY 3pPEHHUS C HCIOIb30BAHHEM
SA3BIKOBBIX CPEJICTB.
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2) COBMeCTHAsI 1esITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MPU pelIeHUH OMOTOTMYECKON MPoOeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHHUS TPYIIOBBIX (hOPM B3aUMOJCHCTBUS NP PEIICHUN yueOHOM 3a7au;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NPUHUMATh I1€IM  COBMECTHOM  JAECATEIIbHOCTH, OpPraHW30BbIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensiTh pojau C y4€TOM MHEHHMM YYaCTHUKOB, OOCYXJIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYAIUSX, TPOSIBIISATH TBOPUYECTBO U BOOOPAKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS [UIsl BBISIBICHUS MpPOOJIeM M UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JIEMCTBUAX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW IPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEIIbHYIO NI€SITEIbHOCTD, BBISIBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATEIbHOCTU U dKU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JIenaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO IUPOKOW DJPYAHUIUU B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallusiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;
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BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJB30BaTh MPUEMBI pedIeKCUU JUIsl OLEHKU CUTyalluu, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIIEHHA IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOUHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO JAPYTUX Ha OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeaqmeTHble pe3yibTaThl OCBOEHHUS COJIEPkKAHUA Y4YEeOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npoduiabHOTO  00ydYeHUs  oOywarommxcs  Owonormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBHIl TIO
OCBOCHHIO, UHTEPIPETALMHA U MPEeOOPa30BAaHUIO 3HAHUN, BUIBI JAEATEIBHOCTU IO
MOJIYYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHHIO B PA3IMYHBIX yUYEOHBIX, a TaKKe B
peaNbHBIX KU3HEHHBIX CUTyalusX. [IpenqMeTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojilaM U3y4eHwusl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpenmera «buomorus» B 10
Klacce NOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHWW O MECT€ U POJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHWUU €CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH TPoOJIeM  palMOHAIHHOTO
MPUPOIOIIONB30BaHUSA, O BKIIAJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJIorNH;

BIAJCHUEC CHCTEMOH OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIFOYACT:
OCHOBOIIOJIATAIONME OWOJIOTHUECKNE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OopraHusM, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJAIMS, CaMOBOCIPOW3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. Illneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOTOOOpaswsi ¥  TPOUCXOXKACHHUS  KyJbTypHBIX  DPACTCHHM),  3aKOHBI
(emmHOOOpA3Hsi MMOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
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HE3aBUCUMOro HaciemoBanus [. Menaens, TOMOJOrMYECKUX pSII0OB B
HacleJICTBEHHOU U3MCHYHUBOCTHU H. . Basuiosa), [IPUHITUITBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJaMU HAyYHOTO TMO3HAHUSI, HUCIOIb3YEMBIX B
OMOJIOTMYECKUX HCCICAOBAHUSX IKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPECHUE,
HaOJII0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJICNSATh CYIECTBEHHBIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTEHMM, JKUBOTHBIX, 4YEJOBEKa, IPOILIECCOB JKU3HEICITCIHHOCTH,
MPOTEKAIIINX B OpraHW3Max PaCTEHUM, KUBOTHBIX U YEJIOBEKA, OMOJOTHUYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyIu3M), MpeBpalleHUs] YHEPruu, OpOKEeHHUS,
aBTOTPO(PHOTO U TETEPOTPOPHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE?A,
MHUTO3a, MeH03a, TaMeToreHes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHHS,  WHIUBUAYAJbHOTO  pPa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aUMOJICHCTBHSI T€HOB, T€TEPO3UCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIy OpPraHOMJaMH KIETKH M HX
GYyHKIMSAMU, CTPOCHUEM KIJIETOK pPa3HBIX TKaHEH M HUX (QYHKIUSIMH, MEXKIY
opraHamMud M CHCTEMaMH OpraHOB Yy pPAacTeHH, >KUBOTHBIX W 4YeJIOBEKa M MX
GYHKIUSAMHA, MEXAY CUCTEMaMU OpPraHOB U WX (DYHKUIHMSAMHU, MEXIY STaraMu
oOMeHa BElIeCTB, ATaraM KJIETOYHOTO IIMKJIA U KU3HEHHBIX IIUKIIOB OPTraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTUNOM U (DEHOTUIIOM, (PEHOTUIIOM U
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUMTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTyMEHThI, OHOIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl IOKAa3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKHUX TPYIIIL;

yYMEHHUE pellaTh OMOJOTHYECKUE 3a/1a4H, BBIABISITH IPUUYUHHO-CIIEICTBEHHBIE
CBSI3M MEX]Y UCCIIETYEMBbIMH OMOJIOTHYECKUMHU MPOIIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBITIONHATH JA0OpATOPHBIE U TPAKTHYECKHE PalOTHI, COOMIOAATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U Ja00PaTOPHBIM 00OPYIOBAHHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, MPOBEPITh HX IKCHEPUMEHTAIBLHBIMU
cpenctBamu, GOpMYNIHpYS 1ETb HCCIEAOBAHUS, AHAJIM3UPOBATH MOJIYYCHHBIC
pe3yAbTaThl U Je1aTh BEIBOIBI;

YMEHUE YYacTBOBATh B y4e€OHO-UCCIEA0BATENbCKON paboTe Mo OHOJIOTHH,
SKOJIOTUM U MEIMIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAy4YHBIX OOILECTB, U
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myOJIMYHO  TPEACTaBISATH  MOJYyYEHHBbIE  pe3yJdbTaThl HAa  YUYCHHYECKUX
KOH(epeHUHUsX;

YMEHHUE OIICHHUBATh ATUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOJIOTBOPEHHUE, HAIPABICHHOE W3MEHEHHE T€HOMa U CO3JaHU€ TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BHIOOp Oyayiier mpodeccuoHanIbHON
NESATeTbHOCTH B 00JlacTU OMOJIOTUM, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIBCKOT'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YTIAYOJSTh MO3HABATEIHHBIM
WHTEpEC, HAIIPaBJICHHBIN HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
IPOJIOJDKEHUE  OMOJIOTMYECKOTO  00pa3oBaHUSl B OpPraHU3alMsIX  CPEIHETO
podecCHOHaIBFHOTO U BBICIIETO 00pa30BaHUs.

[IpeamerHble pe3ynbTaThl OCBOCHHUSI ydueOHOro mpenmeta «buosorus» B 11
K1acce OJIKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJU OWOJOTHU B CHCTEME
€CTEeCTBCHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPUPOJBI M PEHIEHUU HKOJOTHUUYECKUX
npoOjieM 4YeJIOBeUeCTBa, a TakKe B PEIICHWH BOIMPOCOB PallMOHATIBHOTO
IPUPOJIOIIONIH30BAHUS, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOUIEHUS K MPHUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIaJe POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHH;

yMEHHE BIAJETh CHUCTEMOW OMOJOTMYECKUX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJIeNieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOMOJIATaloNIuX OWOJIOTHYECKUX
TEPMUHOB WM TIOHATHH (BUI, dKocHcTema, Ouocdepa), OMOJOTHYECKHUE TEOPUHU
(aBomronnonHas teopust Y. JlapBuHa, cUHTETUYECKAs TEOPHs IBOJIOLNH), YUCHHUS
(A. H. CesepuioBa — 0 nyTsX U HampaBieHUsX 3Bostonuu, B.. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau m B. BaiinOGepra,
3apoapieBoro cxoxactea K. M. boapa), mpaBuna (mMunummyma FO. JluOuxa,
AKOJIOTUYECKON NHUpaMuIbl SHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepta);

YyMEHUE  BIIaJIETh  OCHOBHBIMHM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
MCIOJIb3YeMbIMU B OMOJIOTHYECKUX MCCIICIOBAHUSAX YKUBBIX 00BEKTOB M IKOCHCTEM
(omucanue, m3MepeHue, HaONIOICHHUE, JKCIIEPUMEHT), CIoco0aMy BBIABICHUS U
OLICHKHU aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBICIATH CYIICCTBCHHBIC TPHU3HAKUA: BHUIOB, OHOTEOIICHO30B,
AKOCUCTEM U Omochepsl, CTAOMIM3HPYIOMIETO, ABIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otOopa, aJJIONAaTPUUYECKOTO u CUMITATPUYECKOTO
BUJ1I000pa30BaHUsl, BIUSHUS ABMKYIIUX CHJI BOJIFOIMU HA T€HO(OH]I MOMYJIAIUHY,
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MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeOBaHMS HAIPABICHHM
ABOJTIOITUH, KPYTOBOPOTA BEIMIECTB M MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMCHHE YCTAHABIHMBATH B3aMMOCBS3M MEXAY MPOIECCAaMH DBOJIIOIHH,
JIBUKYIIAMA CUJIAMHU aHTPOIIOTCHE3a, KOMIIOHCHTAMH Pa3IUYHBIX IKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTEIbHBIC  TNPU3HAKK  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K cpele oOuTaHus, aOMOTUYECKUX M OMOTHYECKUX
KOMITOHEHTOB ~ JKOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOTEHHBIX M3MEHEHU B SKOCHCTEMAaX CBOCH MECTHOCTH;

YMECHHE HWCIOJb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTEJIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CpeJbl OOUTAaHUS, STUHCTBA
YeJIOBEYCCKUX pac, HEOOXOIUMOCTH COXpPAaHEGHHUS MHOTO00paswsi BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YCIOBEUECTBA;

YMEHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBIISATH MPUYMHHO-CIIC/ICTBEHHBIE
CBSI3M MY UCCIICTYEMbIMH OMOJIOTHYCCKUMH MPOIIECCAMU U SBJIICHUSMH, JIeJaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWH ITOJYUYCHHBIX PE3YJIbTaTOB;

YMCHHME BBITIOJIHATh JA0OpPATOPHBIC M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
nmpaBuia mpu padbore ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJIBUTATh THUIOTE3bl, MPOBEPATh MX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYs LEdb HCCIEAOBaHUS, aHAJIM3UPOBATH MOJYYCHHBIC
PE3yNbTATHI U NIaTh BHIBOBL;

yMEHHE Y4YacTBOBaTh B yue€OHO-HMCCIIEOBATEIbCKON paboTe Mo OHOJIOTHUH,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYCHHBIE  pe3ylbTaThl Ha  yYEHUUYECKUX
KOH(EepeHITUAX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M YEIIOBEYECKUX pac, O MPUYMHAX, TOCIEJCTBUSAX M CIOCO0aX MpeIOTBPAIICHUS
r1o0aabHBIX H3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BHIOOp Oymymieil mpodeccruoHambHON
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBITINICHHOCTH, YTIyONsATh TO3HABATENbHBIM HWHTEpEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHMUS.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YYCHHE
3 Buonorus kinetku 0.5
4 XuMHYecKasi OpraHu3aIysl KICTKH 10
5 Crpoenue u GyHKUNHU KIETKU 8
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 9 1
KJIETKE
7 HacnencrBennas nngopmanus u 9 05
peanuzanus e€ B KJIEeTKe
Kv3HEeHHBIN UK KIETKU 6 1
Crtpoenue u GyHKIIUHA OPTaHU3MOB 17 15
10 Pa3MHOkeHuE U pa3BUTHE OPraHU3MOB 8 15
1 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eneTuka yenoseka 3 0.5
15 Cenexuust OpraHu3MoB 4 1
16 buoTtexHonorust U CHHTETHYECKass OMOTIOTHS 4
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17

Kontponbsnas pabora 3a kype 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
Muxkpo3BoiIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYyKarollen cpeou
Opranu3Msbl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobabHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 O6o061IeHIEe
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpasoBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 Buonorus kak KOMIUIEKCHast HayKa U Kak 1
4acTh COBPEMEHHOTO OOIIECTBA 02.09.2024
2 JKuBbI€ cCUCTEMBI U KX CBOMCTBA 1 04.09.2024
3 YpoBHEBast OpraHu3anusl KUBBIX CHCTEM 1 06.09.2024
4 HcTopus OTKPBITHS U U3Y4EHUS KIETKU. 1
Knerounas teopust 09.09.2024
MeTo1bl MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «3yueHne METOZI0B KJIETOUHOU OHOJIOTUU 1 05
(xpomatorpadus, anexTpodopes, ' 11.09.2024
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
I11IP)»
6 X i 1
UMUYECKHI COCTaB KIETKU 13.09.2024
7 MuHepanbHbIe BeIECTBa KIETKH, UX 1
Ouonoruyeckas polib 16.09.2024
OpraHuyeckue BellecTBa KIeTKH — OeKH.
8 JI 1 0.5
abopartopHast padota «OOHapyKeHne 18.09.2024
0€JIKOB C IOMOIIBIO0 KAUeCTBEHHBIX
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peaxkuuin»

CoiicTBa, K1accupuKays U GyHKIHIH

o 0eKOB 20.09.2024

10 Oprannydeckue BenecTBa KIeTKH —
YTIIEBO/IBI 23.09.2024

11 Oprannydeckue BemecTBa KIeTKH —
JIATINATBI 25.09.2024
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnas paborta «lccnenoanue

12 0.5
HYKJIEMHOBBIX KUCJIOT, BBI/IEJICHHBIX U3 27.09.2024
KJIIETOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosuarpudocdars (HTD) 30.09.2024
Cexsenuponanue JIHK. Metoapl

14 T€HOMUKH, TPAHCKPUTITOMHUKH, 02.10.2024
MIPOTEOMUKHU

15 MeTopl CTPYKTYPHO# OHOJIOTUN 04.10.2024

16 Tunst knetok. [IpokapuoTryueckas KieTka 07.10.2024
CrpoeHue 3yKapuoTUYECKON KIIETKH.

17 HpaKTH‘Iei:KaH pabota «/3y4yeHne cBOWCTB 0.5 09.10.2024
KJIETOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH 11.10.2024
OnHomMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [Ipaktuyeckas padora «M3yueHue 0.5 14.10.2024

ABUKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
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KIICTKax»

20

[ToryaBTOHOMHBIE OPTaHOUIBI KIETKU:
MUTOXOHIPUH, IacTu bl JlabopartopHas
pabota «MccrenoBanue mia3mMosn3a u
JETIIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)

0.5

16.10.2024

21

HemeMmOpanHble OpraHou/ bl KJIETKU

18.10.2024

22

Crpoenue u QyHKIUU sapa

21.10.2024

23

CpaBHI/ITeJ'IBHaH XapaKTCpUCTHUKA KIICTOK
sykapuort. JlabopaTopnasi pabota
«M3yueHune cTpoeHUs KIETOK Pa3IMyHbIX
OpPraHU3MOBY

0.5

23.10.2024

24

AcCCUMWIALINS U TUCCUMIISALUS — JIBE
CTOpOHBI MeTabom3Ma. Tumner oOMeHa
BemecTB. JJaboparopras paboTa
«M3ydeHne KaTaTuTHYECKON aKTUBHOCTHU
(dhepMeHTOB (Ha IpUMEpPE aMHJIa3bl WITH
KaTaJiasbl)»

25.10.2024

25

DepMEHTaTUBHBIN XapakTep peakiuii
KJIeTOUHOTO MeTabonusma. JlabopaTopHas
pabora «3yuenue hepMEeHTaTUBHOTO
paciuernyeHus MepoKCcuaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

06.11.2024

26

benku-akTuBaTOphl U OEIKU-UHTMOUTOPBI

08.11.2024

27

ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB

11.11.2024
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28

dorocunres

13.11.2024

Xemocwunres. Jlaboparopras pabota
29 «CpaBHeHue npo1eccoB GOoTOCUHTE3A U 0.5 15.11.2024

XEMOCHHTE32»

AHa’poOHBIC OpraHu3Mbl. Bus
30 opoxenus. JlabopatopHuas pabora

«CpaBHEHHUE MPOIIECCOB OPOKEHUS U 18.11.2024

JIBIXQHHS
31 AspoOHBIE OpraHU3Mbl. JTaIbl

SHEPTEeTUUECKOT0 0OMeHa 20.11.2024

DHeprusi MEMOpPaHHOTO TPaTUCHTA
32 npotoHoB. Cunre3 AT®: pabora

HEOTOHHOIZ ATCD-CI/IHTaSIf 22.11.2024
33 Peakiiuyn MmatpuyHOTO CHHTE3a 95 11.2024
34 TpaHcKpUNIIUS — MaTPUYHBIA CHHTE3

PHK 27.11.2024
35 Tpancsus u e€ dTambl 99.11.2024
36 KoaupoBanue aMuHOKHCIOT. Postb

pubocoM B OuocuHTE3e OeIKa 02.12.2024
37 Opranu3anus reHoMa y TPOKapHOT U

JyKapuoT 04.12.2024
38 MounekynspHble MEXaHU3MBbI SKCIIPECCHH

TEHOB Y JyKapHoT 06.12.2024
39 Bupycbl — BHekJIeTOUHBIE (DOPMBI KU3HU 05

u obsuratHele napasuThl. [IpakTrueckas 09.12.2024
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pabota «Co3ianre MoJIeNI BUPYyCa»

BupycHsle 3a0051€BaHNs Y€JIOBEKA,

4
0 KUBOTHBIX, paCTEHU 11.12.2024

41 HanorexHomornu B OMOJIOTUH U MEIUIMHE 13.12.2024

42 JKV3HEHHBIN UK KIISTKA 16.12.2024

43 Matpuunsiii cunte3 JTHK 18.12.2024
Xpomocowmsl. JlabopaTtopHas pabora

44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5 90.12.2024
MUKpOIIperapaTaxy

45 JleneHne KICTKH — MHTO3 93.12.2024
Tunsl kieTok. KapruoknHe3 U HUTOKUHES.
JlabopaTtopHnas pabora «Habmonenune

46 0.5
MHTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa 25.12.2024
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Perynsmus ;xM3HEHHOTO UKJIA KIETOK 97 12,2024

48 OpranusM Kak €IMHOE 11eJI0€ 10.01.2025
Tkanu pacrenuii. JJaboparopnas pabota

49 . - 0.5
«3yueHne TkaHel pacTeHUI» 13.01.2025
TkaHu )KMBOTHBIX M YEIOBEKA.

50 JlaGopatopHas pabota «/3yyeHue TkaHen 0.5 15.01.2025

KHUBOTHBIX»
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Opransel. CucTeMbI OPraHoB.

51 Jlaboparopnas pabota «3yueHue opraHoB 0.5 17.01.2025

[IBETKOBOTO PACTCHUSD»
52 Omnopa Tena opraHu3MoB 90.01.2025
53 JIBI>KEHUE OPTaHU3MOB 99 01.2025
o4 [Intanue oprann3zMoB 94.01.2025
55 [MuTanre O3BOHOYHBIX )KHBOTHBIX.

[MumeBapurtenbHas cucTeMa 4yeaoBeKa 27.01.2025
56 JlpIxaHue opraHu3MoB 99.01.2025
57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX H

YyeloBeKa 31.01.2025
58 TpaHcHopT BENIeCTB y OPraHU3MOB

03.02.2025

59 KpoBeHocHas crcTemMa Mo3BOHOYHBIX

YKUBOTHBIX U YeJIOBEKa 05.02.2025
60 Brinenenue y opranu3sMoB 07.02.2025
61 3amura y OpraHu3MoB 10.02.2025
62 NMMyHHas cuctema 4enoBeka 12.02.2025
63 PaznpaxuMocTb U perynauus y

OpraHU3MOB 14.02.2025
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I'ymMopanbHas peryssanus 1 S3HIOKpUHHAS

64 CHUCTEMa KUBOTHBIX U YEJIOBEKa 17.02.2025
65 DopMBbI pa3MHOKEHHUST OPTAaHU3MOB 10.02.2025
66 [TonoBoe pa3MHOKCHHE 91.02.2025
o7 Meitos 24.02.2025
I'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeToK. JlaboparopHas paboTa 05
«V3ydeHne cTpoeHus MOJIOBBIX KJIETOK Ha 26.02.2025
TOTOBBIX MUKPOIIpErapaTax»
69 NHnuBuayaibHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3 28.02.2025
70 3akJaJka OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX JINCTKOB 03.03.2025
Poct u pa3BuTHE KUBOTHBIX.
71 JlaGopaTtopHnas pabota «BHHBJ‘ICEII/IG 05
MIPU3HAKOB CXOJICTBA 3apObIIIeH 05.03.2025
MO3BOHOYHBIX JKHBOTHBIX)
Pa3MHOXeHUE U pa3BUTHE PACTCHUM.
72 JlaboparopHas paboTa «CTpOGHI:IC OpraHoB 0.5 07.03.2025
Pa3MHOMXKEHHSI BBICIITUX PACTCHUNY
73 HcTopusi cTaHOBJICHUS U Pa3BUTHSI
TEHETUKH KaK HayKH 10.03.2025
OcHOBHBIE IOHATHS U CUMBOJIbI TEHETUKH.
74 JIaGopatopHas pabota «J{po3o¢una kak 0.5 12.03.2025

00BEKT F€HETHUYECKUX HCCIIeOBaHUI
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75

3aKOHOMEPHOCTH HACTIEAOBAHUS
pu3HaKoB. MoHOTHOpHIHOE
ckpemuBanue. [Ipaktiuaeckas paborta

0.5

"U3ydeHne pe3yabTaTOB MOHOTHOPHIHOTO 14.03.2025

CKpeUIrBanus y Apo30Quisr”
76 HuTonornyeckue OCHOBBI

MOHOTHOPHUIHOTO CKPEIIUBAHUS 17.03.2025
77 AHaIM3UPYIOIIEEe CKPELIMBAHUE.

Henonnoe nomunupoBanue 19.03.2025

JlurnbpuHOE CKpeInBaHUeE.
78 [IpakTuueckas padota «3yueHnue 05

pe3ynbTaTOB JUTHOPUIHOTO CKPEIIHMBAHUS 21.03.2025

y Ap030(HITBI
79 HuTonornyeckue OCHOBBI TUTHOPUTHOTO

CKpEITUBaHMS 31.03.2025
80 CuermieHHOe HacJIeI0BaHUE TIPU3HAKOB 02.04.2025
81 XpOMOCOMHAs TEOpUs HACIIECTBEHHOCTH 04.04.2025
82 I'eneTuka moia 07.04.2025
83 ['eHOTHI KakK IEIOCTHAs CUCTEMA 09.04.2025
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHS

pacTeHM, )KUBOTHBIX U YEJIOBEKA 11.04.2025
85 HN3MeHunBOCTD NpU3HAKOB. Bubl

W3MEHYMBOCTH 14.04.2025
86 MoaudukanroHHas ”3MEHYUBOCTD
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16.04.2025

87

BapuanuvoHHsIi psia U BapUallMOHHAS
kpuBas. JlabopaTopHas pabora
«MccnenoBanmne 3aKOHOMEPHOCTEN
MO (UKATIOHHON H3MEHUMUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBOI»

0.5

18.04.2025

88

TI'enoTunmyeckas M3MEHUYNBOCTb.
KomOunarusHass U3MEHYUBOCTD

21.04.2025

89

MYTaHI/IOHHaﬂ U3MECHYHNBOCTbD.
[MpakTtudeckas padora «Myranun y
po30¢ Bl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

23.04.2025

90

3aKOHOMEPHOCTH MYTAllHOHHOTO
nporecca. DNUreHeTHKa U SMUTeHOMHUKA

25.04.2025

91

I'enetuka yenoBeka. [IpakTuueckas pabora
«CocraByieHUE U aHAJIU3 POJAO0CIOBHOW

0.5

28.04.2025

92

MeToabl MEMUITMHCKOU T€HETUKU

30.04.2025

93

3HayeHNEe MEOUIIMHCKON T€HETUKU B
MPEAOTBPAILCHUN U JICYCHUH
reHEeTUYECKUX 3a00JI€BaHUN YEJIOBEKA

02.05.2025

94

OCHOBHBIE IOHATHS CENEKIHU.
JIaGopatopHas pabota «/3ydeHue copToB
KYJIBTYPHBIX PACTEHUI U OPOJ] TOMAIIHUX
AKHUBOTHBIX»

0.5

05.05.2025

95

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaGopatopHas pabota «/3ydeHue MeTo0B

0.5

07.05.2025
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CEJICKLIUU PACTCHUIN»

JIOCTHKEHMS CEJIEKIIUU PACTCHUM U

LTI
96 SKUBOTHBIX paKTI/I‘-IUeCKaﬂ pabora 1 12.05.2025
«IIpuBHUBKa pacTeHuiD»
97 CoxpaHeHue, U3y4yeHue 1 UCIIO0Ib30BaHNE 1
TEHETUYECKUX PECYPCOB 14.05.2025
buoTexHoorus kak Hayka U OTpacib
98 T 1 )
npou3BoicTBa. [IpakTuueckas pabora 0.5 16.05.2025
«M3ydeHne 00bEKTOB OMOTEXHOJIOT U
99 OCHOBHBIE HaIlPaBJICHUS CHUHTETUYECKOU 1
onoJsornu 19.05.2025
1 X
00 POMOCOMHASI ¥ TCHHASI HHXKEHEPHUS 1 91.05.2025
101 M §)
€IUIINHCKAE OMOTEXHOJIOT NN 1 91.05.2025
102 K 3] 10 1
OHTpOJIBrast padota 3a kype 10 kmacca 93.05.2025
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaxririeckite u3yyeHusi | oOpa3oBaTejbHbIe
padoTsbI padoThI
pecypcsl
1 OposonmonHas Teopus Y. Jlapsuna 1 02.09.2024
5 JIBr>KyIye CHIIbl 3BOJIFOIMA BUIOB 110 Y. 1
HapBuny 04.09.2024
3 Bbopw0a 3a cymecTtBoBaHNE, €CTECTBEHHBII 1
Y UCKYCCTBEHHBIH 0TOOp 06.09.2024
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
3BOJIIOIIUA 09.09.2024
Dransl 3BOIOIMOHHOTO Mpoliecca:
5 1
MHKPOIBOJIIOIHS K MAKPOIBOIOIIUS 11.09.2024
5 [Monmynsiust — s>neMeHTapHas eAMHULIA 1
3BOJIIOLIUA 13.09.2024
3aKOH TeHeTHYECKOoro paBHoBecus JIx.
7 Xapau, B. Baita6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y 16.09.2024
oco0eil 0HOTO BUa»
8 DOnemeHTapHbIe (PAKTOPHI HIBOJIIOLUU 1 18.09.2024
9 D¢ ekt ocHoBarens. dpdexr 1
OYTBUIOYHOTO TOPJIBIIIKA 20.09.2024
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgormueckas 23.09.2024

60




11

EctecTBeHHbIi 0TOOp — HANPaBISIOMNN
(hakTop IBOIFOIII

25.09.2024

12

[TooBoi#t 0TOOP

27.09.2024

13

[TprucrocobIeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKPOIBOJIFOIIHH.
JlabopaTtopHnas pabora «3yuenue
apoMop(h030B U UANOAIATITALIAN Y
pacTeHUM U KUBOTHBIX»

0.5

30.09.2024

14

[Ipumeps! npucnocobaeHut y
OpraHu3MoB: Mopdosoruueckue,
(dbusmoornUecKue, OMOXUMUIECKUE,
noBeneHyeckue. Jlabopartopnas padota
«[Ipucnocobiienus opraHu3MOB U UX
OTHOCHUTEIIbHAs 11e71ec000pPa3HOCTb»

0.5

02.10.2024

15

Bun, ero kxpurepuu u CTpyKTYpA.
JlaGopaTtopHas pabora «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

04.10.2024

16

Crpykrypa Buaa

07.10.2024

17

BunooOpa3oBaHnue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

09.10.2024

18

CBs3b MHKPOIBOJIOIUN U SITUACMHUOJIOIUA

11.10.2024

19

MaKpOBBOJ'IIOI_[I/IH. ITaneoHTOMIOrYECKHE
MCTOJbI U3YUCHUS SBOJIFOIUN

14.10.2024

20

BI/IOFGOFpa(I)I/I‘-ICCKI/IC MCTOAbI U3YUCHU
9BOJIIOIINHA

16.10.2024
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OMOPHOJIOTMYECKUE U CPABHUTEIHLHO-

21 MOP(}OJIOTHIECKUE METO bl U3yUCHHUS 18.10.2024
IBOJTFOITIHT
MonekynsipHO-r€HETUYECKHUE,
22 OMOXMMHYECKHAE U MATEMATHYCCKUE 91.10.2024
METO/IbI H3yICHHSI IBOJTFOIIUU
23 OO01mre 3aKOHOMEPHOCTH JBOJTFOIIHH 93.10.2024
24 AJranTuBHAs paauanus.
HepaBHOMEpPHOCTH TEMTIOB 3BOJIIOIIH 25.10.2024
o5 HaydyHble TUTIOTE3BI IPOUCXOKICHUS
YKWU3HU Ha 3emMIie 06.11.2024
26 JloHaydHBIC MTPEICTABICHUS O
3apOXKACHUH KU3HU 08.11.2024
97 OCHOBHBIE ATaIlbl HEOPrAHUYECKOU
3BOJIIOIIUA 11.11.2024
28 ['unoTe3sl 3apoKaAeHUS KUZHH 13.11.2024
Hctopus 3emiu 1 METObI €€ U3y4ECHUS.
29 JlabopaTtopHnas padota «M3ydeHue u 05
OTIMCAaHUE UCKOITAeMbIX OCTATKOB JIPEBHUX 15.11.2024
OpPraHU3MOB»
30 HavanpHbie sTansl opraHu4eckoi
3BOJIIOLIUA 18.11.2024
31 OBOJIIOLUS DYKapHOT 90.11.2024
39 OCHOBHBI€ ATaIbI BOJTIOIUU 05
pacturensHOro Mupa. [Ipakrnyeckas 22.11.2024
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pabora «M3yduenue ocobeHHOCTEH
CTPOCHHUS PACTCHUN Pa3HBIX OTIACIOBY

OCHOBHBIC ATaIIbI 3BOJIFOIINH ) KHBOTHOI'O

33 Mupa 25.11.2024
DBouronus )KUBOTHBIX. [IpakTiaeckas
34 pabora «M3y4uenne ocobeHHOCTEH 0.5 97 11.2024
CTPOEHUS TIO3BOHOYHBIX KHUBOTHBIX)
35 PazButue xxu3HM Ha 3emMIie 1o Ipam U
nepuogam 29.11.2024
36 MaccoBbie BEIMUPaHHUST — YKOJIOTUIECKHE
KpPHU3HCHI POIIIOTO 02.12.2024
37 CoBpeMeHHBIN YKOJIOTHYECKUI KPU3UC,
€ro 0COOEHHOCTH 04.12.2024
38 CoBpemeHHast cucTeMa OpraHuYecKoro
MPOIILIOTO 06.12.2024
39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB 09.12.2024
40 AHTpPOTIOJIOTHS — HayKa O YeJIOBEKe 11.12.2024
41 Pa3BuTue npenacraBieHui o
MPOMCXOKICHUHU YEIIOBEKA 13.12.2024
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas
42 pabora «3yuenue ocobeHHOCTEH 0.5 16.12.2024
CTPOEHHS CKeJleTa YellOBeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)
43 JIBMKyIIMe CUiIbl aHTPOIIOTEeHE3a 18.12.2024
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CooTHOILIEHUE OUOJIOTUYECKUX U

44
COIMANILHBIX (PAKTOPOB B AHTPOTIOTCHE3E 20.12.2024
45 OcHOBHBIE CTaJMHU AHTPOTIOTEHE3a 93.12.2024
46 [TaneoreHeTrKa u MajaecoreHOMUKA 95 12 2024
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa
27.12.2024
UYenoseueckue packl. [Ipaktnyeckas
48 pabota «I/I3yquHe IKOJIOTUYECKUX 0.5 10.01.2025
aJlanTalui 9eJI0BEKa
49 MesK TUCITUTUTHHAPHBIC METOTBI
AQHTPOTIOJIOTHUH 13.01.2025
50 3apoXxaeHUE U Pa3BUTHE DKOJIOTUH 15.01.2025
Mertoapl skonoruu. JlaboparopHas padota
51 «3yuenue MfTOI{OB JKOJIOTHYECKUAX 0.5 17.01.2025
HCCIIEIOBaHUII»
52 3Ha4YEHHE IKOJOTUUECKUX 3HAHUM 15
YeloBeKa 20.01.2025
53 Dkonorudeckue HpakTopsl 99 01.2025
Abunotuueckue dakropsl. CBET Kak
54 skosoruueckuid akrop. JlaboparopHas 05
paboTa «BblIsiBIeHHE TPUCTIOCOOIEHUI ' 24.01.2025
OpPraHU3MOB K BIMSIHUIO CBETa»
Abunotuueckue daktopsl. Temmneparypa
55 . 0.5
KaK 9KOJIOTHYECKUH (aKkTop. 27.01.2025
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JlaboparopHas paboTa «BbisBiIcCHHE
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIIepaTyph»

AbuoTtnueckue Gpakropsl. BraxkHOCTh Kak
sKoJIorndeckuii paxtop. JlaboparopHas

56 0.5
paboTa «AHATOMHYECKHUE OCOOCHHOCTH 29.01.2025
pacTeHHIA U3 Pa3HBIX MECT OOUTAHUSDY

o7 Cpenpl 0OuTaHUS OPraHU3MOB 31.01.2025
b

58 HOJIOTHYECKUE PUTMBI 03.02.2025
X

59 W3HECHHBIE ()OPMBI OPTaHH3MOB 05.02.2025

60 buotnueckue dakTops 07.02.2025
3HaueHne OMOTHYECKNX B3aUMOIeiCTBUI

61 JUTsI CYITIECTBOBAHMS OPTaHU3MOB B CpeJie 10.02.2025
obuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKH
TTOTTYJISIIH 12.02.2025
OcHOBHBIE TIOKA3aTENN MOMYJISIINN:

63 YHCIIEHHOCTb, TUIOTHOCTb, BO3PACTHAs U 14.02.2025
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENN MOMYJISIINN:

64 POKIaEMOCTh, TPUPOCT, TEMIT POCTA, 17.02.2025
CMEPTHOCTh, MUTPALIUU

65 DKoJOTHYecKast CTPYKTypa MOMYJISIIIHH 10.02.2025
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66

JInHaMuKa NOMYJISILUY U €€ peryisaiuus

21.02.2025

67 KpuBsie pocTa YHCICHHOCTH MOMYIISLIUH.

KpuBbie BbIKUBaHUS 24.02.2025

DKoJIoTHYecKasi HUIIa BUJA.
68 JlaboparopHas E)a60Ta «[IpucnocobneHus 0.5 96.02.2025

CeMsITH PaCTEHHH K PACCEIICHUIO»
69 Bun xak cucrema mormyssiuii 98.02.2025
70 3aKOHOMEPHOCTH TIOBEJICHUS U MUTPALUit

JKUBOTHBIX 03.03.2025
71 —

Co00111ecTBO OPraHu3MOB — OHOIICHO3 05.03.2025
72 DKocHCTeMa KaK OTKPBITasi CUCTEMA

07.03.2025

73 KpyroBopoT BeniecTB u MOTOK SHEPTHU B

IKOCUCTEME 10.03.2025
74 OCHOBHBIE TIOKA3aTEIH YKOCHCTEMBI 12.03.2025
75 DKOJIOTHYECKUE TTUPAMUIBI 14.03.2025
76 N3menenust cooOI1ecTB — CYKIIECCUH 17 03.2025

[TpupotHBIEe 3KOCUCTEMBI. DKOCHCTEMBI
77 03ep U peK. DKOCUCTEMBI MOpel U 10.03.2025

OKEaHOB
78 [IpupoiHBIE 3KOCUCTEMBI. DKOCHUCTEMBI
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TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

21.03.2025

79 AHTPOTIOT€HHBIE IKOCUCTEMBI 31.03.2025
YpboakocucreMsl. [Ipaktudeckas padora
80 «M3ydenue u onucaHue :
yp6g:KOCHCTeMH» o 02.04.2025
3akoHOMepHOCTH (OPMUPOBAHUS
81 :EES;STL:; :)?;aI/IMOJIeI/ICTBI/II/I OpraHU3MOB B 04.04.2025
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN
82 pa3HBIX TUTIOB HA CyOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIHOHHOM U 07.04.2025
HKOCHCTEMHOM YPOBHSIX
83 buocdepa — obmeruranerapruas 000J09Ka
3emiu 09.04.2025
84 VYuenue B. U. Bepuaackoro o 6uocdepe 11.04.2025
85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
ounocdepsl 14.04.2025
86 KpyroBopoTsl BeriecTs u
OHOreOXUMHUYECKUE LUK 16.04.2025
87 3oHanbHOCTH OHOChepbl. OCHOBHBIE
OMOMBI CyIIN 18.04.2025
88 YcroitunBocTh 6GMochepsl 91.04.2025
89 DKOJIOTUYECKHE KPU3HUCHI U UX TPUYHHBI 93.04.2025

67




90

BosneiicTBue yenoBeka Ha 6uochepy

25.04.2025

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA

PaCTUTENbHBIN U )KUBOTHBIN MUP 28.04.2025
92 Oxpana mpupoIs! 30.04.2025
03 OCHOBHBIE IPUHIIUITBI YCTOHYHBOTO

Pa3BUTHS YEJIOBEUECTBA U MIPUPO/IBI 02.05.2025

PanmoHaibHOE PUPOIOTIOIB30BAHKE U
94 COXpaHEHHE OMOJIOTUIECKOTO

pa311;006pa31/151 3emiu 05.05.2025
95 O6061menue mo reMe «MUKPOIBOJIOLUS U

e€ pe3yJabTaTh» 07.05.2025
96 O6o006menue mo Teme «MakpOdIBOITIONUS U

e€ pe3yJabTaTh» 12.05.2025
97 O606menue mo teme «IIpoucxoxaeHue u

pa3BUTHE )XKU3HU Ha 3eMIIe)» 14.05.2025
08 O606menue o Teme «IIpoucxoxaecHue

YeJI0BEKa — aHTPOTIOTCHE3) 16.05.2025
99 O06o0meHue 1Mo Teme «IKOJIOTUs — HayKa

0 B3aMMOOTHOIIICHUSIX OPTraHU3MOBY 19.05.2025
100 O606menue mo reme «OpraHu3Mbl U

cpena oOuTaHU 21.05.2025
101 O60061enue mo TeMe «IKOJIOTUS BUJIOB U

MOMYJISALIAI 21.05.2025
102 O60o06wenne no reme «buocdepa -

ro6ambHas IKOCHCTEMa) 23.05.2025
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

102

7.5
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYEHUKA

buonorus 10 (yrny6nennsiit ypoBeHs), [IpocBemenne, [laceunuk B.B., Kamenckuii
A.A., Py6oioB A.M., 2024
buonorus 10 (yrny6nennsiit yposens), [Ipocsemenne, Ilaceunuk B.B., Kamenckuit

A.A., Py6oioB A.M., 2024

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

buomnorus. 10-11 kmaccel. Yray0OneHHbI ypoBeHb. MeTouueckoe nocooue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

www.informika.ru - snexkrponssli yaeonuk "buonorus” (Bep. 2.0 - 2000) u3 mukia

"OOyuaromye SHIUKIoneAun". - YueOHbIN Kypc, KOHTPOJIbHBIC Bompockl. (Kak

MoJb30BaThes - cM. "[lomornp".)

www.college.ru - pasmen "OTkpbiToro koyuiemxka" mo buonoruu. YueOHUK,

moaenu, On-line TecTel, yuuresio.

www.skeletos.zharko.ru - "OmopHo-aBUTaTe IbHas CHCTEMA YeIoBeKa'.
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https://www.google.com/url?q=http://www.informika.ru/text/database/biology/&sa=D&ust=1482852150129000&usg=AFQjCNGyo3snVJKY-L6jT2nug-BQ-cuX8A
https://www.google.com/url?q=http://college.ru/biology/index.php&sa=D&ust=1482852150130000&usg=AFQjCNE3bbgI4dXa-rOTUaMEU7gjWcruTA
https://www.google.com/url?q=http://www.skeletos.zharko.ru/&sa=D&ust=1482852150131000&usg=AFQjCNGnRaeTJ0Geb9erBrNYjJdAWXa_cA

OO6pa3oBaTtenbHbIN callT no npeamety buonorus, kypc Yenosek. CTpoeHue ckenera.
Mpriieunas cucreMa. Kak 3to padoraert. [lpunoxenus: 2 cKkeneTHbIX

SHUUKJIONEINH; ISl YUUTENS - YPOKH, JIaDOpaTOpHbIE, 6 TECTOB C OTBETAMHM.

www.biodan.narod.ru - "buo/lan" - buosorus ot Jlanel. HoBocTr 1 0030p6I 110

ouonoruu, sxonorun. [Ipodiems! U Teopun. EcTh TeMaTHueckue BBITYCKH,

¢dotorasepeu, OMorpa@uu BEIMKUX YUEHBIX, CIEICIOBAPb.

www.bio.lseptember.ru - mus yaureneit "S uny Ha ypok buonorun". Ctatbu no:

boranwnke, 30o0morun, buonoruu - Yenosek, OO1IeH OMOJIOTHH, DKOJOTHH.

www.bio.1september.ru - razera "buonorus" (Mexy BBIX0JIOM OYEPEIHOIO0 HOMEpa

ra3eThl ¥ MOSBJICHUEM IMOJIHOTEKCTOBOM BCPCHUHU HOMCPA Ha canrte YCTAaHOBJICH

ro/I0BOM MHTEPBAN)

www.kozlenkoa.narod.ru - Orot caiit Ko3nenko A.I'. - npernogaBaTes u s

HpenonaBaTeneﬁ, I TCX, KTO YYUTCA CaM U YUHUT APYIUX; OYHO U JUCTAHIIHMOHHO,

6I/IOJIOFI/II/I, XUMHUH, APYTUM IIPpEAMECTAM - C IIOMOIIbIO KOMIIBIOTECpA U I/IHTCpHCT.

WWW.NSU.ru_buomnorus B BOIpocax U OTBETaX - y4eHbIE HOBOCHOUPCKOTO

AKaieMropojika OTBEYarOT Ha BOIIPOCHI CTAPIIEKIACCHUKOB.
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https://www.google.com/url?q=http://www.biodan.narod.ru/&sa=D&ust=1482852150132000&usg=AFQjCNGEy-9k2BF4eig5WaoKmYhBD93O1w
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1482852150133000&usg=AFQjCNHk0nddC3vt_SN1gGqsY27jXxcYlA
https://www.google.com/url?q=http://bio.1september.ru/index.php?year%3D2007%26num%3D02&sa=D&ust=1482852150134000&usg=AFQjCNEczc2vSdq_l0XiCGQ5ZXNTKJtuOw
https://www.google.com/url?q=http://www.kozlenkoa.narod.ru/&sa=D&ust=1482852150135000&usg=AFQjCNEQalJvXYRjzbexdiduMwSYARbZyw
https://www.google.com/url?q=http://www.nsu.ru/materials/ssl/distance/Biology/Archives/contents.html&sa=D&ust=1482852150136000&usg=AFQjCNGTFEvU4Q0Zrg05-cWHz6ebqXaeeg

www.websib.ru - pasnen "buonorus" HoBocubupckoii 00pa3oBaTebHOM CeTH.

[TonOopka MaTepuanoB U CChUIOK (IPOrpaMMBbl, IPOEKTHI, MATEPUAIIBL Y YPOKY,

aOUTYpHUEHTY).

www.nrc.edu.ru - "buosiornyeckas KapTiHa Mupa' - pasjies 3JSKTPOHHOTO
yueOHuka "KoHieniuu coBpeMeHHoro ectectso3nanus'". Konneniuu
IPOUCXOXKACHUS KU3HU U Teopuu 3Bosrouu. ([lepexon mo cchuike BHU3Y

"anee...".)

72


https://www.google.com/url?q=http://www.websib.ru/noos/biologi/index.html&sa=D&ust=1482852150136000&usg=AFQjCNHbrD8mdayKblu6LkP1dHRs-oMfVQ
https://www.google.com/url?q=http://nrc.edu.ru/est/r4/&sa=D&ust=1482852150137000&usg=AFQjCNElw2bnl3JKF3OWDCgfUD6aPMGQsQ
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