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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (maizee - Ouojorus) Ha
YpOBHE cpeaHero ooOiiero obpazoBaHusi pazpaboTaHa Ha ocHoBe denepanbHOro
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 BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriayonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJAHUM M3 KOMIIOHEHTOB MpeaMeTHOM obOnactu «EcTecTBeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepenianu  O0y4eHUs] Ha YpOBHE CpeaHero oomiero oOpa3oBaHUs U
NpuU3BaHbl 00ECHEeUYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeJHUM NpodecCuOHANbHBIM U BRICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TNPEIMETOB JOJKEH ObITh OpPUEHTUPOBAH HAa
OPUOPUTETHOE pEIICHHE 00pa30BaTEeIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIINX
3a/lay, CBSA3aHHBIX C MpodopueHTameil o0ydarmmuXcss U CTUMYJIMPOBAHHEM
MHTepeca K KOHKPETHOM 00JIacTh HAay4yHOTO 3HAHUS, CBS3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mnpenMery "buosorus" naér mpeacraBieHue O
e M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorusi» Ha yriayOiaéHHOM
ypOBHE, onpeenseT o0s3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jiellaM MW TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEH/yeT MOCIEeA0BATeIbHOCTh M3Y4YeHHUs Yy4eOHOro marepuaia ¢ ydéTom
MEXMIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKM Y4eOHOro Impoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEHM oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHus, Omarojaps 4YeMy IPOCMAaTPUBAETCS
HaIlpaBJICHHOCTh HA  MOCJIEAYIOLIEEe pPa3BUTHE OHMOJOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, TMPEACTABICHU O 340pOoBOM o0Opa3e >KHW3HHM, Ha
BOCIIMTAHHE OEPEKHOTO OTHOIICHUS K OKpyKarolled mnpupoaHoit cpeae. B
IIporpaMme IO OHOJOTMH TAaKKE IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonoruss» B peamuzauuu TpedoBanuii D@I'OC COO Kk mIaHUPYEMbIM
JUYHOCTHBIM, METAlpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GOopMUPOBAaHUM OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
Oo0y4aroUIMxcs MO OCBOCHUIO COJAEpKAHMS OMOJOTHYECKOro oOpa3oBaHHsS Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBepliaeT Ouosiornyeckoe oOpa3oBaHME B IIKOJIE UM OPUEHTHPOBAH Ha
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pacmivpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM M KJIETOYHOW OWOJNOrHHM, 3MOPHOJIOTMM U OHOJOTUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTUH.

N3yuenue yuebHoro mpeamera «buosorus» Ha YIrIIyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOJIYYEHUIO
OMoJIOrM4ecKoro  o0Opa3oBaHUsi B By3aX M OpraHM3alusxX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEp X aHUsl COCTABIIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHbIX TpPU HU3YYEHUU  OO0y4arOIKUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKHX Pa3fesioB OMOJOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kjaccax 3TM 3HaHUS TOJy4arOT pasButhe. Tak,
paclIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusX, OpraHU3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSX >KU3HH,
JIOTIOJTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBECHUS PUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKUX 3HAHHMM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYAIOUIUMHUCS TPHU U3YYCHHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpamMmmbl 1o yueOHOMYy mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, SBOJIIOIMHA OPTraHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasus Tutanetel. Tak, B 10 kmacce
U3YYalOTCS. OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, SMOpPHOJIOTHH U
OMONOTUN PA3BUTUSA, TEHETHUKUA U CEJICKI[MH, OMOTEXHOJOTUU M CHUHTETHYECKOU
OMOJIOTHH, AKTyaIM3UPYIOTCS 3HAHMUS OOy4Yaromuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusuonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  Tpu3BaH  00ECMEYUTh  OCBOCHHE
o0yyarouMMucs: OMOJIOTUYECKUX TEOPUHN M 3aKOHOB, UAEH, IPUHIUIIOB U IPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOpa3WH M OCOOEHHOCTAX KIETKH, OPTraHW3Ma, IOIMYJISAIINH,
OMOIIEHO3a, 3KOCUCTEMBI, O BBIJAIOUINXCS HAYYHBIX JOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEI0BAHUSIX B OMOJIOIMH, IPUKIAAHBIX acClIeKTaX OMOJIOTrnYecKrux 3HaHui. s
pa3BUTHs W NOJIJEPKAHMS HHTEpeca oO0ydarolmuxcsi K OWOJIOTMM Hapsay co
3HAYUTENBHBIM OOBEMOM TEOPETUYECKOTO MaTepuajia B COJIEPKaHUHM IPOrpPaMMbl
o OMONOrMH MPEIYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAHOBJICHUS M PAa3BUTHS
TOM WM WHOW 007acTu OWOJNOrMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELIEHUE BaXKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTUYECKUX POOIIEM.



Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiyOJaEHHOM ypOBHE —
OBJIaiIcHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
MCII0JIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATETbHOCTH, CBSI3aHHOM C OWOJOrueil, uim K BBIOOPY
y4eOHOT0 3aBEeICHUS JIsl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa30BaHMUs.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOia€HHOM YpOBHE 00€CIIeUMBAETCS PEIICHUEM CIEAYIOINX 3a1a4:

OCBOCHHUE OOYYAIOIIUMHUCS CUCTEMBI OMOJIOTMUYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHIICTIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBujIax, COCTaBISIONMINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MUpPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMyJIAIus, BU, OMOTeo1eH03, Onocdepa); 0 BBIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICAOBAHUAX B OUOJIOTHH;

03HAKOMJICHHE OOYyYalolmUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMU  METOJaMU  OUOJOTUYECKHX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OWOJIOTHMH, HSMOPHOJIOTUM U OWOJOTHH pPa3BUTHS, TE€HETUKH U
CeJICKIINM, OWOTEXHOJIOTUM M CUHTETUYECKOW OHOJIOTHH, TaJICOHTOJOTHH,
HKOJIOTMH);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UcclieloBaHUd B JabopaTopud W B mpupoje (HaOmojaeHue, HU3MepeHue,
AKCHEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIaJIcHHE OOYYaroIIMMHUCS  yYMEHHSIMHU: CaMOCTOATEIbHO  HaXOJWTh,
aHAIM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HH(POpPMAIMIO; TOIb30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM ¥ COIHUATbHO-)KOHOMHUYECKHUMU M  OIKOJIOTHYECKUMU
npoOieMaMu 4YeJIOBEYeCTBA; OLIEHHWBATH IOCJIEACTBUS CBOCH IEATEIBHOCTU TIO
OTHOILIEHHUIO K OKPYXaoIIell MNpUPOIHOU Cpeae, COOCTBEHHOMY 3J0pPOBBIO H
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBAaTH U  COOJIIOATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOW KU3HEIEATEIHLHOCTH B YPE3BBIUAMHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaThb
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 0OyYarOlMXCsl UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B TMpollecce 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSAMH U COBPEMEHHBIMU
UCCIIEIOBAHUSIMU B OHOJIOTHM, pEUIaeMbIMHU €10 MpoOJieMaMu, METOAO0JOTHEN
OMOJIOrMYECKOTO UCCIIEIOBAHUS, POBEACHUS AKCIEPUMEHTAIBHBIX
WCCJICIOBAaHNM, PEIICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y O0YJarONINXCS [ICHHOCTHOTO OTHOIICHHS K KHUBOW MPUPOJIC B
IIEJIOM M K OTICIBHBIM €€ 00bEeKTaM U SBICHUAM; (OPMUPOBAHUE IKOIOTHICCKOM,
TCHETHYECKOW TpPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAllN €CTECTBCHHO-HAYYHBIX 3HAHUN;

NpHOOPETeHHE  OOYJYAIOMMMHUCS ~ KOMIIETEHTHOCTH B PallMOHATBLHOM
MPUPOAOIIONB30BaHNN (COOJIOJIEHUE TMpPaBWII TMOBEJAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 37I0POBbs
OKpYXXarommux Jrojeid  (coOmromeHuss Mep NOporIakTUKu — 3a00JeBaHUM,
oOecrieueHre OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHTYAITUSIX
NPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa) Ha OCHOBE  HCIIOJIB30BAHHUS
OMOJIOTUYECKUX 3HAHUW U YMCHHUH B TIOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOIO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOpUH, CIOCOOCTBYIOIIEH
nocieayomeMy npodeccuoOHAaTbHOMY CaMOOMpPENENeHUI0, B COOTBETCTBUU C
WHIVUBUAYaTbHBIMU HHTEPECAMH M IIOTPEOHOCTIMHU PETHOHA.

OO61iee 4MCcI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHHM Ha YIITYyOJICHHOM
ypOBHE cpeqHero odmiero oopasoBanusi, coctarisieT 204 gaca: B 10 xracce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelno).

OT160p opraHu3anMoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAECp>KaHWsS M HANpPaBICHHOCTH Ha
OpOJOJKEHUE OMOJOTrMYEeCKOro o0pa3oBaHUA B  OpPraHU3AlMSIX  CPEIHETrO
podecCHOHaIBLHOTO U BBICIIETO 00pa30BaHUSI.

O06s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUHM OMOJIOTHU HA YriyOJEHHOM YPOBHE
ABIIAETCS TIPOBEJECHUE JTaOOpPaTOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
00ydJaromuxcs B BBINOJHECHUU MPOCKTHBIX U y4eOHO-HCCIIENOBATEIIbCKUX PaboT,
TEMaTUKa KOTOPBIX  OMNpEACNIeTCS  Y4YUTEeIeM Ha OCHOBE  HMMEIOUIUXCS
MaTEPHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxxanue mporpaMMmsbl, BBIAECIEHHOE KYpPCUB0OM, HE BXOIHUT B MHPOBEPKY
rocyJapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMOJIOTUS — KOMILIEKCHasi Hayka. KpaTkas ucrtopusi pa3BUTHUs
Ouonornu.  buonornueckue HaykM W U3y4yaeMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE M TIOMCKOBBIE HAYYHBIE WCCIECJOBAHUS B
OuoJioruu.

3naueHue Ouosoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kapTtuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoncTpanuun

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

Tabmuuel u cxembl: «CBsi3b OMOJOTMM C JOPYrUMH Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCcTeMBbI U UX U3yUYeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHust Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIH, OpTraHW3MEHHBIN, MOIYJISIIUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHYeCKkmii), OmochepHbiidi. IIpomeccel, NPOUCXOAAIINE B IKHUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opMa CyIIecTBOBAHUS
Marepuu. Hayku, n3ydaromine »KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3alINH.

N3yuenue xuBbIx cucteM. Metonbl Omonmornueckoi Hayku. HaGmropenwue,
W3MEpPEHUE, SIKCIIEPUMEHT, CUCTEMATU3AIMA, MeTaaHanu3. [loHATHEe 0 3aBUCUMON U
He3aBUCMMOW mniepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runoresza. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbraToB. [lprumHBl WCKakeHWs pe3yJbTaTOB »JKcrepumeHTta. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NPHU3HAKH >KU3HW», «buonornueckue
cucteMbl», «CBOWCTBa >KMBOM MaTrepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
W3y4YEHUS JKUBOU MPUPOIBI».

O6opynoBanue:  jabopaTopHoe  OOOpyJdOoBaHHME  JJISI  TPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYEHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykTypHO-QYHKIMOHaNbHA eAUHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiinen, P. BupxoB). OCHOBHBIC MOJOXKEHUS COBPEMEHHOW KJIETOUYHOMU
TEOPHH.

Meronpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasIbLHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

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

Tabnuuel U cxembl: «CBETOBOM MHUKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOIIUI.

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

IlpakTuyeckass padora «V3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saextpodopes, auddepeHUANBHOES IIEHTPUPYTHPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOperysiuuv. MuHepalnbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKas
pouib. POib KATHOHOB ¥ aHHOHOB B KIIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBIN cocTaB OenkoB. CTpyKTyphl 0eIKOBOUM MoisieKyibl. [lepBuanas
CTpYKTypa Oeika, NeNnTUaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YeTBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Kraccudukanuss  OGeiakoB.
buonornueckue pynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [Ucaxapubl, OJUTOcaxapubl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIHMH YIIIE€BOJIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus Iunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIMU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKYy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

HyxnennoBsie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunuun kommiementapHocTtu. IIpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢pyukiuu JJHK.
Buawsl PHK. ®yukuun PHK B kiietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyiae ATO.
buonorunyeckue ¢pynkunu AT®. BoccTaHOBIEHHbIE IEPEHOCUYUKH, UX (PYHKIIUU B
knetke. Jpyeue nyxkneosuompugpocpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouoiniorusi: OMoXuMHYeckue U OMo(pU3NUECKUe MCCIEI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMoiiekyl. Mooeruposarue
CcmpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, /xx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B  HEKHBOWU
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MIPUPOIEN.

Tabnmuuer u cxembl: «llepuonnueckas TabnHila XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIEKYJIbl Oenka», «CTpPYyKTypbl O€JIKOBOW MOJEKYJb», «CTpOeHHE MOJEKYJI
yrieBooB», «CTpoeHune MOJIeKyl JUnuaoB», «HyKIEHHOBBIE KHUCIOTHIY,
«Ctpoenue monexkyinbl ATO».

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKIuii».

JlaGoparopHass  pabGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunel KJIETOK: DJyKapuoTHueckass u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckoit kiaeTku. Knerounas creHka OakTepuil u apxe.
OcOOEHHOCTH CTPOEHUA TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO 1 pojib IPOKapuoOT B OMOLIEHO3AX.

Crtpoenue U (G yHKLIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wmemOpana (ruazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA U BTOPUYHBIM
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabota Hatpuii-
KaJMEeBOTO Hacoca. DHAOLMTO3: MUHOUMUTO3, (paronuTo3. Dk3ouuto3. Kietounas
creHka. CTpykTypa v QyHKIHMH KJIETOYHOM CTEHKH pacTeHUM, rpuboB.

[Hutomnaszma. [utozomns. Lutockenet. JIBrkenue muroriasmMbel. OpraHouibl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMJbI KIETKH: DHJIOIUIa3MaTUYecKas CeTh
(BIIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUIHUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHoua0B KieTkd. CTpoeHHe TPaHyJISIpHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbBIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame Ionvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieToK. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL.
IIpoucxooicoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (GYHKIIMH MHUTOXOHIpUW M 1actul. llepBuunsle,
BTOPUYHBIE W  CIOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHoOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIIEUHbIE  KIETKU.
Axmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrii
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pEecHUYEK. MUKpOTpyOOUKHU
nuToriasmel.  LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpukce. [IpocTpaHCTBEHHOE pAacCIOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Iyxpomamur u cemepoxpomamur. benkn
XpOMaTHHa — THUCTOHBI. J[unamuka s0epHoU 00010YKu 6 mumose. Aoepmbiil
mpancnopm.

Kiterounsle BkntoueHus. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK IyKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuer 1 cxeMbl: «CTpoeHHE SYKapHMOTHYECKOW KIETKN», «CTpocHHe
KUBOTHOW  KiIeTKW», «CTpoeHHMEe  pacTUTeNbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKON KIICTKI.

OO6opynoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJICTOK, MUKPOIIpENapaThl 0aKTepUaIbHBIX KICTOK.

JlaboparopHas pabGora «/3yueHHe CTPOEHUS KIETOK Pa3IMYHBIX
OpPraHU3MOB.

IMpakTuueckas padora «l3ydeHre CBOWCTB KICTOYHON MEMOpPAHB.

JlabopaTopHas paGora «lccienoBanue miasMoiiM3a W JIETUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTuueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIIA3MBl B
PaCTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHN e JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMIJISALIAS — JIBE CTOPOHBI MeTaboim3Ma. Turmbl oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOPHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHepreTudeckoe obecrneueHue KiIeTku: mnpesBpamieane ATD B
OoOMEHHBIX Tporeccax. DepMEHTATHBHBIN XapaKTep peakIi KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3InyHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BeIIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHbll U OKcueeHHvlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl PeakyuoHHo2o yenmpa. Poab XJI0poriacToB B mpoliecce
doTocunTe3a. CreToBas U TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IlpogykTuBHOCTh (DOTOCHMHTE3a. BimsHuE pa3auyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTocHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOIIKUE OaKTepuu, >Kelne300aKTepuH, cepoOaKTepuu, BOJOPOJIHBIC
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe opranm3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U UX
MCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTEIIH OOJIC3HEH.

AdpoOHBIE OpraHu3MBbl. Dranbl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOAHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okuCIeHUE, UK KIETOYHOE JbIXaHHE. PONb MUTOXOHAPUM B
mporieccax Ononorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. IHepeus membpanno2o epaouenma npomonos. Cunmes
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ATD: paboma npomonnoi AT®-cunmaswl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

Iloptpersr: k. IIpuctiom, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
OHnrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, « IHEPreTHYECKU 0OMeH», «buoCcHuHTE3
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJisi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHass pabora  «l3ydyeHue  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUIIa3bl WK KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCUICIIICHUS
MEPOKCHUIA BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHuE TIporiecCOB  (OTOCHMHTE3a M
XEMOCHHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacineacrBeHHass uHGOPMALUSA M peajM3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cuurtes3a. [IpyHIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanusanus HacnenctBeHHoW uHdopmaiuu. ['eHeTnueckuii
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIILMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnopTtHeix PHK B OGmocunTese Oenka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucinor. Pois pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT W 3YKapHOT. Perynsuuss akTUBHOCTH T'€HOB Yy MNpPOKapuoT. ['umoresa
onepoHa (®. Kako0, XK. Mano). Monekynsipnvlie mexanuzmvl IKCHpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycel — HekneTounbie (OpMBI )KU3HU B 00JUraTHbIe Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, uHme2pasa.

BupycHble 3a001eBanus yenoBeka, »kMBOTHBIX, pacteHu. CIINJ[, COVID-
19, counanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungpopmamura: uumezpayus u ananuz b6oavuiux maccugos («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUx 0anHvlx. Hanomexnonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvole hynxkyuu 6enxkos. Cnocobvi 0ocmasKu 1eKkapcme.
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JdemoHcTpanuun

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

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupycobi»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHne MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKHU

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murTo3.
Oco0eHHOCTH TpolieccoB, MpoTeKkarmux B uHTep(asze. [loaroroBka KIEeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHHTCTHUYECKUUA U
NOCTCUHTETUYECKHUM (TPEMUTOTHUECKHI) MepUO bl UHTEP(A3bI.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpunnuner perumkannun JIHK:
KOMIUIEMEHTApPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKM — KapuoTui. JIUTUIOuJHBIA U
rariouAHbld  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

lenenue knetkn — wMuTo3. CraguM MHTO3a W TPOUCXOASIIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nutokuHe3. buonornueckoe 3HauCHUE
MUTO3a.

Perynsuusa mutoTMdeckoro mukia kietku. [IporpamMmmupyemas KieToyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmuol
npoaugepayuu, oughpepenyuposku, cmaperus u euderu kKiemox. «lL{ugpposas
K1emKa» — ououngopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWU3HEHHBIM ITUMKI KIETKH», «Murtos», «CtpoeHue
xpomocom», «Permkanus JJHK».

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

JlaGopaTopHasi padora «3yuyeHnne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

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

Tema 9. CTpoenue n GyHKUNH OPraHU3MOB

buonornueckoe pazHooOpa3zue OPTraHU3MOB. OOHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOeHHOCTH  CTpPOEHUS W JKU3HEACHTEIIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJIHOKJIETOYHbIE TpUOBL, OJIHOKIIETOYHBIC
BOJIOPOCTH, Apyrue npotucthl. KolloHHanbHbIe OpraHu3MBbl.
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B3aumocBsa3p 4acTeld MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuid. Tunbel pacTUTENBHBIX TKaHEH: o0Opa3oBaTelibHAs,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(YHKIUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTEbHASA, MbIlIeyHasi, HepBHas. OCOOEHHOCTU CTpoeHUs, (YHKIUN U
pPacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

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

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aM&OouIHOE, KTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbIlIeuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. Iloryomenue BOABI, YIVIEKUCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpunosoctHoe u
BHYTPHUKJIIETOYHOE NuuIeBapeHre. [IuTaHue IMO3BOHOYHBIX >KMUBOTHBIX. OTIEIbI
NUILIEBAPUTEIBHOrO TpakTa. [IumeBapurensHbie xenesbl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »KkuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe npixaHue. /[pIxaTesibHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX [MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMHU JIETKUX Yy NTULl U
MIeKkonuTaromux. Perymsmus nerxanus. Jprxarenbapie 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancropt BewmecTB y KUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBenocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYyABbl M KpoBb. Kpyru KkpoBooOparieHus. DBOJIOIMOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI IMO3BOHOUYHBIX XUBOTHBIX. PaboTa
cepaua u €€ peryismus.

Beigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnn. Opranbl BblenaeHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHUE KAaK MEXaHU3MbI Pa0OThl OPraHOB BBIJICIICHHUS.
CBs3b NOJIOCTH TEJIAa ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bblaenenue y
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MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue m (HyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3amuTa y OpraHu3mMoB. 3allUTa y OJHOKJIETOYHBIX OpPraHu3MoB. CHoOpsl
OakTepuii W TUCTHl MNPOCTEUIIMX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeactBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHLIUIBL.

3amMTa y MHOTOKJIETOYHBIX XWBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opraHu3Ma ot OosesHeil. UMmyHHas cuctema yenoBeka. Kietounslii u
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduuecKkuii
UMMYHUTET. Teopusi KIOHaNbHO-cenekTuBHOrO ummynutera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBEThI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

Pazgpaxxumocte ¥ perymanus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3zgpakumMocTe W perymauus y
pacteHuii. PocToBbI€ BellleCTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexrtopHas peryisuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIENbl. JBOJIIOLMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIIeKCHI.

['ymopanibHas perynsuus U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlecTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCcTpamuun

[Toptper: U. I1. I1ainos.

Tabmuuer u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopHeBble cuctemsl», «CTpoeHue cTediis»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW JKMBOTHBIX», «CKEJIET YelIoBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMAY,
«BbigenurenbHas cUcTeMa», «ODHJOKpPUHHAs cuctema», «CTpOEHHE MBI,
«IMMyHUTETY, «KHUI1euHonoa0CTHRIE, «Cxema  TATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUPHDY,
«Ctpoenue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepssa», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatonuxcsi»,  «HepBaas  cucrema  nruny», «HepBHas — cuctema
Miekonuraromux», «HepBHas cucrema uenoBekay, «Peduekcy.
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OGopynoBaHue: CBETOBOM MHUKPOCKOM, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHMW3MOB, MUKpOIpENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHEJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CHO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
0o0opy1I0BaHUE JJIsl AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasia U OeJIKOB MOJl JeHCTBUEM (PEPMEHTOB, 000pYI0BaHUE TS
JIEMOHCTPALMH OIBITOB M0 M3MEPEHUIO KUZHEHHOU EMKOCTHU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaboparopHasi padora «l3ydyeHue TKaHeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB IBETKOBOT'O PACTEHUSI».

Tema 10. PazmHokeHUe M pa3BUTHE OPraHU3MOB

dopmMbl Pa3MHOXKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOUYasl BEreTaTUBHOE) U
noyioBoe. Buael  Oecrosioro  pa3MHOXKEHMsI:  MOYKOBAHHWE,  CIOPYJISIINS,
¢dbparmeHTanus, KJIOHUPOBAHHE.

[TonoBoe paszmuHoxxkeHue. IlonoBbie KIeTKW, wiM rameThl. Meio3. Craauu
Mmenosa. [loBegenne xpomocom B Meno3se. Kpoccunrosep. buonornueckuii cMbICI
M€lo3a W TOJOBOrO mporecca. Meno3 W ero Mecto B KU3HEHHOM LMKIIC
OpraHU3MOB.

[Ipen3aponpiiieBoe pazButhe. ['aMmeToreHes3 y >KMBOTHBIX. [10710BbIE JKETE3BbI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CriepmaTorene3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HBIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl — apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCoOCHHOCTH JPOOJICHHS MIICKOIMUTAIOMNUX. 3apOJBIIICBbIC JINCTKU
(ractpynsinust). 3aKiiajika OpraHoB M TKaHEU U3 3apOJIbILIEBBIX JIUCTKOB. B3anmHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHS).
3aknajgka TIUIaHAa CTPOCHHMS KUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aMMOJICUCTBUI TEHOB. BiusHue Ha >MOpHOHANIBHOE pa3BUTHE PAa3TUYHBIX
(aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pasButue xuBoTHBIX. llocTamOpuoHanbublii mepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ meramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. bHojorMueckoe 3HaYE€HHE MPSIMOrO0 U HEHPSIMOTO
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pPa3BUTHUS, UX PACIpPOCTpaHEHUE B MpUpoie. Tumbl pocTa >KUBOTHBIX. DakTopsl
PETYJISIIMU POCTa )KUBOTHBIX U 4esioBeka. CTaauu NOCTIMOPUOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrNYeCKUE MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHuid. ['ametodur u cnopodut. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B IIpoliecce Meio3sa.
I'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PAa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHMU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratmBHOe pa3smMHOkeHHE», «Tumbl Oecrnonoro
pa3MHOXKEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJIEHBD,
«Pa3mHOxeHue ruapel», «Meio3», «Xpomocomel», «I['amerorenes», «CTpoeHue
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuM OHTOreHesa», «lIpsMoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3zButne narymku», «/{BolHOE OIIOJOTBOPEHHUE Yy LBETKOBBIX PACTECHUN»,
«CTpoeHHE CeMSH OJHOJONBHBIX U JIBYJOJIBHBIX pacTeHUN», «KU3HEHHBIN LUK
MOPCKOM  Kamyctbl», <« Ku3HeHHbIM 1UKI MXa», <OKHM3HEHHBIM LUK
NAMOPOTHHUKAY, «KM3HEHHBIN [IUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMIpENapaThl SUIEKIETOK |
CIIEpMAaTO30MJ0B, MOAENb «L MK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yueHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEenapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX JKUBOTHBIX».

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopusi cTaHOBIEHHUST W pa3BUTHUS TEHETHKM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HBbI, AJIbTEPHATUBHBIE MNPU3HAKU, AOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3UTr0Ta, TETEPO3UT0Ta, YUCTAS TUHUS, TUOPUIbI, T€HOTHUII, ()EHOTHII.
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OCHOBHBIE ~ METOJIbl ~ T€HETUKU:  TUOPUIOJIOTUYECKUM,  ITUTOJIOTHYECKU,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKNY, «CXEMbI CKpEIUBaHUS.

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

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnens — 3aKoH
eAMHO00pa3us rudpuI0B nepBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacuUleluieHus] NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIrBaHus. [ Umore3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemaHue. [IpomMexyTOuHbINA XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUU.

HuruOpuaHoe ckpenuBanue. Tpetuil 3akoH MeHienst — 3aK0OH HE3aBHCUMOT0
HacleloBaHusA  Npu3HaKkoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBaHUS.

CuemnienHoe HacienoBanue mnpusHakoB. Paboter T. Moprana. CuensieHHOe
HACJIEIOBaHUE T'EHOB, HAPYLICHWE CLEIUIEHUsS MEXIYy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIA MEXaHU3M OINpPEAEIICHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli 1oj. | eHeTuyeckas
CTPYKTYpa IOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CUEIUIEHHBIX C ITOJIOM.

['enotun kak uenocTHas cucrteMma. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIM ajuieau3M. Bs3auMoaencTBHEe HeEaJUIEJIbHBIX TE€HOB.
KomnnementapHocts. OnucTtas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3UOIOTHUECKUX TMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKITUH.
['eHeTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKue acmeKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON MH(OPMAITUHU B TIOKOJICHUSAX KJIETOK U OPTAaHU3MOB.

JdemoHcTpanumn

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

Tabmuter u cxembl: «llepBoiii 1 BTOpOi 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upymoliee CcKpeluBaHue», «HemnomHoe aoMuHUpOBaHUEY,
«CueryieHHOe HacjeOoBaHUWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka momay,
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«Kapuotun denoBeka», «Kapuotun npozodunbr»y, «Kapuotum OTULBDY,
«MHOXECTBEHHBIN aIeIu3M», «B3anMo1IeCTBHE TE€HOB.

OGopynoBaHue: MoOJEAb JJisI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpAllMd 3aKOHAa HE3aBUCUMOIO HACJIECAOBAaHMS TPU3HAKOB, MOACIbL A
JEMOHCTpAallMd CLEIUICHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHune pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3yyeHue  pe3ynbTaToB  JUTHOPUIAHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Bubl
M3MEHYMBOCTH: HEHACJIE/ICTBEHHAs U HACJIEACTBCHHAS.

MopaudukanuonHas HW3MEHYMBOCTh. Ponb  cpeasl B (GOpMUPOBAHUU
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHM
psn u BapuanmonHas kpubas (B. Horanncen). CpolicTBa MoAuUKAIMOHHON
U3MEHYUBOCTH.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA FT€HOTUNMMYECKON U3MEHYMBOCTH.
Buipl reHOTUTTMYECKOW H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIllHOHHAS.

KombOuHaTuBHasT W3MEHYMBOCTh. MeH03 H IOJOBOW TPOILIECC — OCHOBA
KOMOWHATHUBHON N3MEHYUBOCTU. POJIb KOMOMHATHBHON U3MEHUYHUBOCTH B CO3JJaHUH
T€HETUYECKOT0 pa3HOOOpa3us B Mpejiesiax 0JJHOTO BUIA.

MyTanroHHasT M3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTalMu. SaepHble U
nuToriasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0Bble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIWSHHE Ha OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIIMOHHOIO TMpollecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BHesnepHas W3MEHYUMBOCTH U
HACJIEICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HACIe008aAHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUIHAKOB ) OP2AHUIMOS.

JdemoHncTpanumn

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

Tabmumer w cxeMbl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
H3MEHYHUBOCTHY, «KomOuHaTuBHAs W3MECHYHUBOCTbDY, «Meiio3y,
«OnnogoTBopeHue», «I'eHeTnueckue 3a00JI€BaHMS YellOBeKa», « Buapl myTarimiig.
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O6opynoBaHue: XKUBbIE U TepOapHbIE SK3EMIULSIPbl KOMHATHBIX PACTEHHIA,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIUOHHOW HM3MEHUUBOCTH. [loCTpoeHHE BapuUallMOHHOTO psla W
BAPUALIMOHHOU KPUBOM».

IIpakTuueckass padora «Myrtamuun y Jpo3oduibl (Ha TOTOBBIX
MUKpOMIpPEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKAa: T'€HEAJOTMYECKUH,
OJIN3HEIIOBBIN, UTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpemMeHHOe OmpeAeIeHUE TEHOTHMNA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHHUE, B TOM UMHCJIE C MOMOIIbIO
[T11P-ananu3a. HacneacTBeHHbIe 3a001eBaHus yeoBeKa. | €eHHbIE 1 XpPOMOCOMHBIC
O0one3HH 4YenoBeKka. boJle3HM C HACIENCTBEHHON MpelpacnoiioKeHHOCTHIO.
3HaYeHUEe MEIUIMHCKONW T'€HETUKHU B MPEIOTBPAIICHUU U JICUEHUU T€HETUYECKUX
3a00JeBaHUil YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETHYECKOro rpy3a». DTHUYECKUE ACMEKThl MCCIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
(bu3MUEeCKOMY M XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSM.

JdeMoHcTpanuu

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJTOCIOBHOMN.

Tema 15. Centekuusi opraHu3sMoB

JlomecTuKamusi U CEJICKUUA. 3apOKICHHE CEJEKUUH U JIOMECTHKAIUU.
VYuenne H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHui. Ponp cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#uBOTHbIX. CopT, TmOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKUX PSIAOB B
HaciaeAacTBeHHOM wm3MeHuumBocth H. WM. BaBuioBa, ero 3HadeHue g
CEJIEKIIMOHHON PadOTHhI.

Mertoasl ceneKIuMoHHON paboThl. McKyccTBEHHBIH OTOOp: MaccoBbIA H
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctrwiTanne
npousBoauTeNied 1o MOTOMCTBY. OTOOp MO TEHOTUITY C TIOMONIBIO OIEHKH
¢dbeHoTHma MOTOMCTBa M OTOOP MO TEHOTUNY ¢ romobio aHaian3a JIHK.

NckyccTBeHHBIW ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOW  paboOThlI.
PannannoOHHBIN M XUMUYECKUN MYTAreHe3 Kak UICTOYHUK MYyTalUil Yy KYJbTYPHBIX
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¢opMm opranusmoB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJOB
pexomOuHaHTHBRIX JIHK 111 moigy4yeHus: HCXO0IHOTO MaTepHraia s CeIEKLIUH.

[lonyuenne ITOJIUIIIONIOB. BuyTtpuBunosas ruOpuan3ays.
bnuszkopoAcTBEeHHOE — CKpellMBaHWe, WiaM  uMHOpuauHr.  HepoacTtBeHHOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnonws3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rulpuauzauus. Ilpeogonenue Oecronus
MEXBUJOBBIX THOPUIOB. JJOCTHXKEHUS CENEKIIUU PACTEHUI U )KUBOTHBIX. «3enénas
DesoNoOYULY.

CoxpaHeHre U U3y4EHHE N'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKAX  pOJIMYed I CO3/laHHUsl  HOBBIX COPTOB U THOPHUIOB
CEIbCKOXO3MCTBEHHBIX KYIbTYp. JH3yuenue, coxpaweHue u  ynpaeieHue
2CHeMUYeCKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmusHblX mexHoL02UlL.

JdemoHncTpanumn

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

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3usl KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTHUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHBOCTHY,
«Metogsl cenexkuuny, «OtnanéHHas rudpuauzanus», «MyTtareHesy.

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

JlaGoparopHnasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikekypeusi «OCHOBHBIE METOABI W JIOCTHXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM YYaCTOK, B TEIUIMYHOE XO35MCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LICHTPA)».

Tema 16. buoTrexHoJI0rus U CHHTEeTHYECKAasi OMOJIOTUsl

OOBbeKTbl, HUCHOIb3yeMble B OHWOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIC
KYJbTYpBI, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanununonnas
OMOTEXHONIOTHA:  XJIEOOMEeUeHUE, TMOITyYeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeMEe. MukpoOuonoruueckuii cuHTe3. OOBEKThl MHUKPOOHOJIOTHYECKHUX
TexHoJorui. [Ipon3BoacTBO O€nKa, aMUHOKUCIIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMid M MHCTPYMEHTOB LEJIECHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJbIO MOJTYyYEHHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEYAIOLIUECS B IPUPOJI€ OMOCUHTETUUECKHUE TYTH.
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Knerounas unxenepus. MeTonsl KyJbTypbl KIETOK UM TKaHEW PACTEHUH H
KUBOTHBIX. Kpunobanku. ComaTtnueckass ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHue TaljiOMAOB B CEJIEKUMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIMs
AUIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIIAHTAUWU SIEP KIIETOK.
Texnonocuu 0300p06IeHUs, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYP.

XpoMocOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBII CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUUYECKUE MTPOOIEeMbl FTEHHOW MHKEHEPHUH.

Menuuunckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. [T1P-
JIUArHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOLEHTPUUYECKUM aHalu3 MpoTeoMa
YeJloBeKa i1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNOab30BaHME CTBOJIOBBIX
kjaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEeW CcoYeTaHHUEeM TEXHOJOTHUH TPEXMEPHOIro OMONMpPUHTHUHTA U cKaddoiauHra
IUISL pELIeHUs 3a7a4 EPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHre BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MOJEKYISPHBIX MEXaHW3MOB
¢ynkmonuposanusi PHK-conepskanux BUPYCOB, BBI3BIBAIOIIUX OCO0O OINMACHBIE
3a00JIeBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpamuu

Tabnuter u cxembl: «HMcmnonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
IpOU3BOACTBEY, «KiieTouHas uHxkeHepusn», «l eHHas HHXEHEPHUsI».

JlabopaTopHas pabota «l3yueHrne 00bEKTOB OMOTEXHOIOTHUNY.

IIpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBIX MPeEICTABJICHHH B
OuoJioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpeanocbuik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 Hay4yHas AesarenbHocTh Y. JlapBuHa.
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JIBrKy1ue cuibl 3BooMU BUoB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTh
pPa3MHOXEHHUS OpraHU3MOB, HAcCJEJICTBEHHAas HM3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetuyeckoir Tteopun dsBomouun (CTD). HelTpanbHas
teopuss sBoimonuu. CoBpeMeHHas 3BOJIIOLMOHHAsA  Ouosorus. 3HA4YEeHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHncTpanumn

[Toptpetsl: Apuctorens, K. JInnnei, XK. b. Jlamapk, 3. 7K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmumet u  cxembl: «Cuctema xuBod npupoasl (o K. Jlunaewo)y,
«Jlectnuna xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HoOpMHUpPOBaHUS
OpUCIocOoOJieHnd y pacTeHuid W >KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapripyra nmyremectsus U. [lapsunay, «Haxonku Y. [lapBunay, «®opmbl O0PHOBI
3a cymectBoBaHue», «lloponabl romybeit», «MHOroobpasue KylabTypHBIX (opM
KammycTb», «I1opobl ToMaNTHUX KUBOTHBIX», «CXxeMa 00pa30BaHUs HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ DSBOJIOLHUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIMS U €€ pPe3yJIbTaThl

[Tonynsuus Kak 3a€eMEHTapHas eAuHuLa >Boound. COBpEMEHHBIE METOMbI
OLICHKM TEHETHYECKOTO pPa3HOOOpa3usi W CTPYKTYphl mnomyisiuuid. 3Menenwue
reHooHJa TOMYJSIMU KaK d3JEMEHTapHOE SBOJIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOnemeHTapHble (HAKTOPhl (IBMIKYIIHME CHUIIBI) HSBONIONUU. MyTallMOHHBIH
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [Ipeiid reHOB — ciydailiHbIe
HEHANPABJICHHBIE HM3MEHEHHUS YacTOT ayienedl B  momymsmusax. OQdekr
ocHOBatensl. JDgpgexm Oymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. Ilposenenue sgpgpekma Opetigha 2enos 6
bonvuwux U manvlx  nonynayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpoCcTpaHCTBEHHAs ), Orojorndeckas (penpoayKTHBHAS).

EctectBeHHbIi 0TOOp — HampaBisomuil (Qakrtop dBomOIUU. DOpPMEI
€CTECTBEHHOTr0  OTOOpa:  JBIXKYLIMWA, CTaOWIM3UPYIOIIUNA,  pa3pbIBAIONIUN
(mu3pyntuBHbii). [lonoBoit oTOOp. BO3HHKHOBEHHE W 3BOJIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEHHOCTh ~ OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIIHH.
BosnukHOBeHHME ~— MpUCTOCOONEHWH y  opranu3sMoB.  Apomopdo3bl U
uauoanantauuu. [IpumMepsl nprcnocoOleHnt y opranu3MoB: MOpP(OIOTHYECKuE,
dusmnonornueckue,  OUMOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

22



Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MUKpO3BOIIOIMU. M3omsauus — kimroueBod ¢aktop BuaooOpazoBanus. Ilytu u
CrocoObl BUJI000pa30BaHUS: aJJIONAaTPUUYECKOE (reorpaduueckoe),
CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIuIONuAU3AIIMS,
rubpuanzanus). JmuTeapsHOCTh YBOTIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl GOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb  »BONMIOIMOHHOW  OHOJOTMM B pa3pabOTKE HAYYHBIX METOOB
coxpaHeHHs1 6mopazHooOpa3usi. MUKpPOIBOJIOIMS U KOJBOJIOIMUS MMapa3suTOB U UX
x03sieB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O0pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl u cxembl: «MyTalluoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTpYKTypa Bula», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/IBmwxkyue
CWJIBl HBOJIIOIIUNY, «DKOJIOTHYECKash M30JSIUs MONYJSAUA CeBAaHCKON (openny,
«'eorpadmyeckas M3OMSAIMUS  JTUCTBEHHUIBI CHOUPCKOM UM JTMCTBEHHUIIBI
naypckoi», «IlomynsioHHbIE BOJIHBI YUCICHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«npycTpuanbublii MenaHu3M», «KuBble HckonaeMmbie», «[lokpoBUTENbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka AKUBOTHBIX),
«Dusnonoruueckue ananrauum», «IIpucrnocoOIEeHHOCTh OpPraHu3MOB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npupoae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa3OBaHME
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHA000pa30BaHME BHUIOB CHHHUID,
«ITonmurmonasl pactenuit», «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI[ U 3Bepei
pa3HbIX BHJIOB, TepOapuu pacTeHUl ONU3KUX BHUIOB, O0OpPa30BaBIINXCS
Pa3TUYHBIMU CIIOCOOAMH.

JlabopaTtopHass pabora «BblsiBIeHHE HW3MEHUMBOCTH Yy OCOOE€H OJHOTO
BHUI».

JlabopaTtopHass  paGora  «lIIpucmocoOiieHMsS  OPraHU3MOB H  HX
OTHOCHUTENBbHAS LIEJIECO00PA3HOCTD.

JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouMs M €€ pe3yJibTaThl

Meronbl  uM3ydeHus MakpolBosironuu. [lameoHTonormueckne  MeTOJbI
u3ydeHus: sBoyirouuu. IlepexonHple QopMbl M (QUIOrE€HETHYECKHE  PpsJIbI
OpraHU3MOB.
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buoreorpadguueckne Metonpl uzydeHus: 3Bositonuu. CpaBHeHHE (JIOpHI U
dbayHbl MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obnactu 3emiau. Bunbl-
SHJIEMUKHU U PEIIUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHYECKHE METObl H3yUECHHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TOSIBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTHYHBIE ¥  aQHAJIOTUYHBIE  OpPTaHBHI.
PynuMentapubie  opraHbl W aTaBU3MbL.  MOJEKYJISpHO-TEHETHUECKUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKHUe  METOJbl  M3Y4YCHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI TMOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJOIUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMU. AnantuBHas paguaius. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoncTpanumn

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

Tabnuuel 1 cxeMbl: «DUTOTeHETUYECKUI PSIT JIOMIANY, «APXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»y, — «PuHMOPUTHY,  «CeMeHHBIE
NanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHHEHTOBY,
«PenukThl», «HaudanpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l'OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YEIOBEKAa U IIUMIIaH3e», «l JaBHBIE
HaIPaBJICHUS dBOJIOLHUNY, «OO0II1e 3aKOHOMEPHOCTH IBOJIIOIIUNY.

O6opynoBaHue: KOJUICKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHe KU3HU HA 3emJie

HayuHple THUMOTE3bl NPOUCXOXKICHUS >KU3HM Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHaydHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEallUOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. [Tacrepa. [IporcxoxaeHue >kxu3HA U aCTPOOUOIOTHSI.

OcHOBHbIE JTaInbl HEOPraHU4ECKOU DBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) DSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOWOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB u3 Heopranumyeckux. Ompir C. Mumepa u I'. HOpm.
O6pazoBanne mnoauMepoB U3 MoHOMepoB. KoanepBatHas runore3a A. .
OmnapuHa, runoresa nepBUYHOro OynboHa JIx. XonjaeitHa, reHeThYecKasi TuroTe3a
I'. Mémnepa. PubGosumbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.
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HUcropus 3emmm u Metonel €€ wusyuyeHus. VckomaeMble OpraHUYECKHE
ocratku. ['eoxponomnoruss u e€ wMeronbl. OTHOcUTENbHAsT M A0OCOJIOTHAA
rE€OXPOHOJIOTHS. [ €0OXpOHOIOrHYECcKas IKaa: 30HbI, 3pPbl, IEPUOBI, JITOXH.

Havanpnbie stambl opraHudeckor 3BOJOLMU. [losBiIeHME ©  ABOMIOLMA
MEPBBIX KIETOK. DBOMIONUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepPBbIX Ha 3emiie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U yKapUOTHI.

[Ipoucxoxienre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycoB. IIpoucxoxkieHrne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(do3b
pacreHui. Bpixox pacreHun Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHu.

OcCHOBHBIE 3Tallbl 3BOJIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOPGO3bI
*KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3phIB — MOSBICHHUE COBPEMEHHBIX
TunoB. llepBbie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnaenue ampuobuii u pentuiuid. [IpoucXoXkIeHHE MIICKOTUTAIONINX U
ntull. [lpuxiun xmodyeBoro apomopdosa. OcBoeHHEe O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MepuoiaM: apxei, MpPOTEepO30u,
nmajgeo30i, Me3030H, KaiHo30#. OOmas  XapakTepucTHKa KiIuMarta M
reoJIOrM4ecKux mpoueccoB. llosiBneHHe M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbI cOCTaB aTMOCHEPHI.

MaccoBble BBIMUPAaHHSI — SKOJOTMYECKHUE KPHU3UCHI Tpouuioro. [IpuduuHel u
CJIEJICTBUSI MACCOBBIX BbIMHUpaHUW. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopa3sHooOpas3us Ha 3emiie.

CoBpemeHnHasi cucteMa opraHudeckoro mupa. [lpuHiuner kinaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

IMoptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, Ix. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [TacTepa mo
M3YUYEHUIO caMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTanbl  HEOPraHMYECKOW  HBONIONUWY»,  «['eoXpoHONIOrMYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUYEecKOr 3BOTIOIMNY», «Cxema o0pa3oBaHUsl SYKApUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHue BHpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OIHOKIETOUYHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY», «Mxu», «llanopoTHukn», «l 0JI0CEMEHHBIE
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pacteHuss», «Opranbl LBETKOBBIX pacTeHHi», «(Cxema pa3BUTHUS KHUBOTHOIO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuileuHOMOIOCTHBIEY,
«IInockue 4EpPBUY, «UEeHUCTOHOTUEY, «PpIOBI», «3€MHOBOJIHBIEY,
«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zButue XKU3HU B MPOTEPO3OUCKON 3pey, «Pa3BuTne )XU3HU B
[TAJIE030MCKON 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pe», «Pa3BuTne XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPAY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAXKHbIC MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJJIEKIIUU
UTJIOKOKUX, CKEJEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNOTUIl W 3BEpPEH,
KOJUIEKIIMA OKAMEHEIJIOCTEH, TOJIE3HBIX MCKOMAEMBbIX, MYJSDKH OpPraHWYeCKUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnas  snaGopatopHasi  padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHOMN aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue ocoOEHHOCTEM CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonorud. MeToibl aHTPOIIOJIOTHH.

CraHoBIIeHHE TPEACTABICHUN O IMPOUCXOXKICHUM 4YelIoBeKa. Penurunosnble
B033peHUsl. COBPEMEHHBIE HaYYHBIE TEOPUH.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHUYECKHUE, (bH3M0JI0r0-0MOXUMHUYECKHE,
noBeeHueckue. OTIM4us 4eloBeKa OT KUBOTHBIX. [IpAMOX0kKAEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOU
CHUCTEMBI.

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

OCHOBHBIC CTaJAWHM AHTPOIOTEeHE3a. PaHHME YenmoBEeKOOOpa3Hbie 00€3bSHBI
(IpOKOHCYJIIBI) M PaHHUE MOHTUBI — OOIIKE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsIH U
moJie. ABCTpaJONUTEKH — JBYHOTHE MpEIKH Jrojeid. YeaoBek yMmelnbli, nepBbie
W3TOTOBJIEHUS OPYIHM Tpyaa. UenoBeK MPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  — 0oOmMA  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKAa M YEJIOBEKa Pa3yMHOro. YelloBeK HeaHAEPTaIbCKUN
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Kak BHJ JIIOJEH XOJOJHOTO KinMmaTa. YellOBeK pa3yMHbI COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpeaenamu Adpuku.
ITaseoreneTuka u najeoOreHOMMKA.

DBOJNIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTalMoHHBIM Tpoliecc W mojJuMopdusM. [lomymnsiimoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHatue o pace. bonplime pacel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTOpuajibHas),  MOHTOJOMJHAS
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IUIaHETe.
EnuncTtBO  uyenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTh  pacusMa.
[IprcnocoONEeHHOCTh YeJoBeKa K pa3HbIM YCJIOBHUSM OKpY)KAlOIIeW cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedida TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHbIe  METOJAbl B (usnuueckoid  (OMOJOTHYECKON)
AHTPOIIOJIOTHHM.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIIOJIOTHS
YEeJIOBECUECKUX MOMYyJsui. buocoluanbHble UCCIEAOBAHUS TPUPObI YETOBEKA.
HccnenoBanue KOBOIIOUUH OMOJIOTMUECKOTO U COLMATIBHOTO B UEJIOBEKE.

JdeMoHCcTpamuu

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

Tabnuiel U cxembl: «MeTobl aHTPOIIOIOTHUY, «I 0JIOBHON MO3T YellOoBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa U CKENeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI AaHTPOIOTEHE3a», « IBOJTIOLMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  yMmenblit»y, «YemoBek
NpAMOXOASAIININY, «/lenucoBckuii yenoek» «Heannepranpup», « KpoMaHbOHIIEDY,
«IIpenku yenoBekay, «ITarbl BOIIOLNH YEJIOBEKay», «Packl uemoBekay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHaIbHOU
KyJIbTYyphl ~TPEAKOB dYelOBEeKa, penponaykiuu (dbororpaduu) KapTHUH C
MudoIorndecKkuMu W OUOJIEHCKMMU CIO)KETaMU MPOUCXOXKICHUS YeIOBEKa,
doTorpaduu HaXOJOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH YEJIOBEKA U KHCTHU
IMMIIAH3€, MOJIEIIA TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass pabora «l3yueHne o0COOCHHOCTEH CTPOCHHS CKelleTa
YEJIOBEKA, CBSA3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnueckas padora «3yueHre SKOJOrMYECKUX aJanTaluil 4eI0BeKa.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi
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3apoxkJieHue W pa3BuUTUE 3Kojioruu B Tpyaax A. 'ymbonsara, K. @. Pynbe,
H. A. Cesepuona, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amaun
3KoJIOruU. CBSI3b SKOJIOTUU C JPYTUMU HAYKaMH.

Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHHM:
NpUpOAHbIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, pETHOHATBHBIN U TJI00aTBHBIM.

3HaUEHUE OKOJOTMYECKMX 3HAHUW JUII  YEJOBEKAa. JKOJIOTMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M desnoBedecTBa ¢ NpUponoil. PopMupoBaHUE
AKOJIOTHYECKOMN KYyIbTYpbl U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemMoHcTpanumn

[Moptpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Cesepuos, J. ['exkenp, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXAIOILIEN Cpeb».

JlaGopaTopHuas padora «3yuenue METO/IOB AKOJIOTUYECKUX
UCCIIEOBAaHUI.

Tema 7. Opranu3msl U cpeia OOUTAHUS

DkoJyiorudeckre (PakTopsl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0mme
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢akrtopsl. CBeT Kak »Kosoruueckuii ¢akrop. JleiictBue
Pa3HBIX YYACTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHas poJib CBETA.
DoTonepruoanu3M.

Temmepatypa kak »dKoJiormueckuii dakrtop. JleicTBue TeMmmepaTrypsl Ha
opraHu3mel. [loMkumoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHnocth kak skomorumdeckui ¢akrop. IlpucmocoOneHus pacrteHud K
nmoJ/Iep KaHui0 BogHOTO Oananca. Kiaccudukarus pacTeHUd MO OTHOIICHHIO K
Bojie. [IpucnocoOsieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, MOYBEHHAas,
ryOMHHAasT ~ TOAMOYBEHHAs, BHYTpHOpraHW3MeHHas.  DHU3UKO-XUMUYECKHE
O0COOEHHOCTH Cpell OOMTaHus OpraHu3MoB. [IpucrmocoOneHusT OpraHu3MOB K
KU3HU B Pa3HbIX Cpeliax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE putMmbl. CyTOYHBIE U
roguyHbie puTMbl. [IpHcOcOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUH JKU3HU.
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XKuznennsle (opmbel opranusmoB. lloHsTne o Ku3HEHHOM (opme.
XKusznennsie GOpMbI paCTCHUN: JE€PEBbsI, KYCTAPHUKH, KyCTAPHUYKHA, MHOTOJICTHHUE
TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THUJIPOOHOHTHI,
re0OHOHTHI, a9POOUOHTEI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (bakTopBhlI. Buner OMOTUYECKHUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUITHUYECTBO, cUMOM03 U ero ¢hopmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue, (opuueckue, ¢aldpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aMMOJICUCTBUN IS CYIIECTBOBAHHS OPTraHU3MOB B cCpelie
obutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHncTpanumn

Tabmumpl u cxembl: «Okojorudeckue (axkropel», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJIOJIHOKPOBHBIC JKWBOTHBIC», «DU3MOJIOTHYECKHUE aJanTaiuu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHU3MOBY», «bBHUOJIOTHYECKHUE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHole (OPMBI  KUBOTHBIXY,
«JKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuszmy, «Konkypenuus», «CuMOuo3y,
«KoMmmeHcanmuzmy».

O6GopynoBaHnue: TepOapuyd PaCTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapr U KOJUIEKIIMH TETIONI0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUM, dydesia MTHIl U 3BEpeH, repOapuu
pacTeHU, OTHOCSAIIUXCS K TuUrpodutam, Kcepoduram, Me30(huTaM, KOMHATHBIC
pacTeHUsl JaHHBIX TPYII, KOJJIEKIUU KUBOTHBIX, OOMTAIOIINX B Pa3HBIX Cpenax,
repOapu M KOJUICKIIMM pACTEHUHW ¢ SKMBOTHBIX, OO0JaJaoIMUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCIOBUW JKM3HU, repbdapuu u
KOJUICKITMU DPACTCHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE TPUCIIOCOOICHHH OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHATOMHYECKHE OCOOEHHOCTH pACTeHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Dxosiorusi BUA0B U MOMYJISIIIMH

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISIHUU. [Monynsiiust  Kak
Oouosiornueckas cuctema. Poiab HEOTHOPOAHOCTH cpelibl, GPU3NYECKUX OaphEPOB U

29



0COOCHHOCTEH OUOJOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHBIE TIOKA3aTeNM TMOMYJSLMU: YHUCIEHHOCTb, IUIOTHOCTb,
BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKAs CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH MOMYJISIUU.
JluHamuyKa monmysisauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIYJISALUU.
MoaenupoBaHue TMHAMHUKA TONyasiuu. KpuBble pocTa YUCIEHHOCTH NOMYJISIUH.
KpuBbie BbDKMBaHUs. Perynsiusi 4YUCICHHOCTH TOMYJAILUN: pPoJib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 sKoJOrMUYecKo HuUle Buaa. MectooOutanue. MHoroMepHas
MoJzienb 3Kojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTHYECKOU
Huid. [loreHunanbsHas U peaaTu30BaHHAS HUIIIM.

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

3aKOHOMEPHOCTH TIOBEACHUS M MUTpalldid >KUBOTHBIX. bHoJIOrnyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuynHCOH.

Tabmumbel W cXeMbl: «DKOJIOTHYECKHE XapPaKTEPUCTUKU  TOMYJISIIUNY,
«IIpocTpancTBeHHass  CTpyKTypa  nonyjisiuuu», «Bo3pacTHble  nmpaMuabl
nonyisuuny, «CKOpPOCTh  3acelieHHsl TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzMaMmn», «Mogenb s3kosorndeckort Humu k. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «lIpucrmocoOneHuss ceMsH  pacTeHMH K
pPaCCETICHUION.

Tema 9. Dxkosorusi co001ECTB. IKOJOTHYECKHE CUCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKUHUOHATbHbBIE
OJIOKM OpraHM3MOB B DJKOCHCTEME: IPOAYLEHTBI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckume 1enu M ceTH. AOHOTHYSCKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOCHCTEMax. KpyroBopoT BEMIECTB M MOTOK YHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeIM  JKOCHUCTEMBI.  buomacca W MOPOIYKIMSL.
DKOJIOTHYCCKHE MTUPAMHUIBI YUCEI, ONOMACCHI U DHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotuixu. Dayxmyayuu.
HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleccuH. llepBuuHble U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOTI€HHBIE BO3JCUCTBUA Ha
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cykneccuu. Knnmakcaoe coo6miectBo. bruopasnooOpasue u moiaHOTa KPyroBopoTa
BEIIECTB — OCHOBA YCTOMYMUBOCTH COOOIIECTB.

[IpuponHbie KOCUCTEMBL. DKocucmemsbl 03€p u pex. IKocucmemvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Paznuuus
MEX1y aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031ICTBEHHOE 3HAYCHHE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpukamopos (Kirouesvix
8U008) 8 yHKyUoHUposanuu sxkocucmem. [lepeHOC PHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TIOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUI.

Mexanusmul 8030eticmeus 3GepA3HeHU  pPA3HbIX Mmunos Ha
CyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€eliCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuupt u  cxembl:  «CTpykrypa  OuoneHo3a»,  «IKocucTtema

IIMPOKOJIMCTBEHHOTO JIeCa», «IKOCUCTEMA XBOWHOIO Jiecay, «DyHKIMOHAIbHBIE
IPYIIBl OPraHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B SKOCHCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHIA YHUCET»,
«IJKoJoruuecKas nupaMuyia OMomacce», «IKOJOrhYecKass MUpamMuia SHEPTUun»,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBiIeHuUE Jieca mocie
noxkapa», «JKocucTemMa 03epa», «ArpoueHos3», «KpyroBopoT BElIECTB U MOTOK
SHEPIuM B arpoueHose», «[Ipumepsl ypOoskocuctemy.

O6opynoBanue: repbapun pacTeHUH, KOJUICKIIUN HACEKOMBIX, Yydesa MTUIl U
3Bepei, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTopnas pabGora «l3yueHue pa3HOOOpa3us MEIKUX MOYBEHHBIX
YWICHUCTOHOTHX B Pa3HbIX IKOCUCTEMAX).

IKCKypeHusi «KCKYpCHsl B TUIIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SIBHUK, HA CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcusi «IKCKypCUs B arpodKOCUCTEMYy (Ha TMOJie WId B TEIJIUYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA
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buocdpepa — oOmiennanerapHas o0ojouka 3eMiiM, T/€ CYIIECTBYET WU
CylllecTBOBaja kU3Hb. PazBuTue npencrarieHuit o ouocdepe B Tpymax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6nactu 6uochepsr u e€ coctan. Kupoe
BELECTBO OHOC(hEphI U €ro PyHKIUU.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl 6uocheprbl. OcobeHHOoCTH OHOChephbl Kak
ri00abHOM 3KocHcTeMbl. J{MHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (yIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonsitue o Ouome. OCHOBHbIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeCa, CMEUIaHHbIE U IIMPOKOJIMCTBEHHbIE JIeCa, CTEIH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KiuMar, paCTUTENIbHBIA U JKUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIINANIA U
o6unochepHbIX QYHKITHIA.

JdemoHcTpanumn

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

Tabnuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kuciopoga B MpUpOJE»,
«KpyroBopoT Boabl B mpupojae», «OcHOBHbIe OMOMBI cymny, «Kinumaruueckue
nosica 3emam», «Tynapay», «Taiira», «CMmemanasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBeK U OKpy:Ka0IIas cpeaa

DKOJIOTUYECKUE KPU3UCHI M WX MNpPUYUHBL. Bo3zaeiicTBue denoBeka Ha
ouocepy. 3arpszHenue Bo3aymHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBsl. Oxpana
MOYBEHHBIX pecypcoB. M3MeHeHue Kaumara.

AHTpPONIOTE€HHOE BO3/IEMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOIO W JKMBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie tepputopun (OOIIT).
Boranndeckue casibl ¥ 300JI0TMYECKHUE TaPKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHSl YEIOBEUECTBA U IPUPOIBIL.
PanvonanpHO€  MPUPOJOMONB30BAHME M COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSTHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPUHIA Pa3BUTUA OMNACHBIX TEXHOTE€HHBIX
npoueccoB. Cucmemuvle uccieoosanusi nepexooa K pecypcocbepezaiowel u
KOHKYPEeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, obecneuusaowue O00CMyn K
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ungopmayuu noO  COCMOAHUIO OMOENbHLIX U008 U Kkocucmem. OCHOBb
IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepbl», «3arpsiHeHue nouBbl», «llapHukoBbld  3dekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAeNIN yIpaBIIeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHUU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
METanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTPAMMBI IO OHOJOTUH
BBIICJICHBI CJIEAYIOIINE COCTABJISIIONINE: OCO3HAHHE OOYUYarOIIMMUCA POCCUUCKOM
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpasieHHoe pazeumue BHYTPEHHUX YOEXKIACHUN JIMYHOCTA HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeTbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, Haluyue  NPABOCO3HAHUS  DKOJOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTH KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUSI MPOTPaMMBbI 110 OMOJIOTHMH JOCTUTAOTCS
B EIUMHCTBE YYEOHOM U BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUHU C
TPaJAULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHITBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa M CTapIIeMy IMOKOJCHUIO,
B3aMMHOT'O YBa)KCHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIIbHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA YyueOHoro mpenmera «buomorus»
JIOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO OOIIecTBa, paCIIUPEHUE KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE peain3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOI0 OOIIECTBA;

34



OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBaKeHUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOCKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COILMAJIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TI03HABAaTEJbHBIX M HCCIEI0BATEeIbCKUX 3a7a4, YBaKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMPU OOCYXKJICHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOU €S TENBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUHCKOU IPaXI1aHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH TNEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IIPOIIUIOE U HACTOSIIEE MHOIOHAIMOHAIILHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOILIEHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTHHU, TMOHUMAHUS 3HA4YCHHUS OWOJOTMU B TO3HAHHHM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 3a €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCHMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapoa0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOrO H
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUI;
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IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOABI U €€ IEHHOCTH;

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

S) ¢usnyeckoro BocnuraHusi, GOPMHPOBAHMSA KYJAbLTYPbl 3J10POBbS H
IMOLHMOHAJIBHOIO 0JIArONOJIYyYHS:

NOHMMAHHUE U peanu3alus 3J0pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 37I0POBbIO;

MOHMMAaHWE WEHHOCTU TMPABUJI HWHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYaIUIX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JTIOJEH;

OCO3HAHUE TOCIEICTBUI U HENPUATHUS BPEIHBIX MPUBBIUCK (ymoTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHU );

6) Tpy10BOr0 BOCIMTAHMS

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

FOTOBHOCTh K AaKTHUBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMAIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEIILHO
BBINIOJIHSITh TAKYIO 1€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPpecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W C€aMOOOpa30OBaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JI0THY€CKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKON KYyIbTYyphl: TPHOOPETEHHE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ANBHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHWSI W YMEHUS TPU PEHICHHWH TPOoO0JIeM, CBA3aHHBIX C PalMOHAIBHBIM
MPUPOJIONONIB30BAHMEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUS B  IPUPOJE,
HaNpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
3KocHUCTEM, Orochepsl);
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AKTMBHOE  HENPUATHE JEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMpPUSITHBIE HKOJIOTHUECKHUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U MIPEJOTBPAILATh UX;

HAJIMYUE PA3BUTOTO KOJOTMYECKOTO MBIILICHUS, SKOJIOTUHYECKON KYJIbTYPBHI,
OmbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MUMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B MPAKTUYECKOU IESITEILHOCTH SKOJIOTUYECKON
HaMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJBbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHUE SI3BIKOBOM M YMTATEJIbCKOM KYJIbTYpbl KaK CpEJICTBA
B3aMMOJICHCTBUS MEXKAY JIIOAbMU U TTO3HAHUS MUPA;

NoOHUMaHue crenudukn OUOJOTUM KaK HayKd, OCO3HaHHS €€ poJiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUs 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TO3HAHWUW TPHUPOJTHBIX 3aKOHOMEPHOCTEH M peIIeHUH MpodiieM
COXpPaHEHHUs IPUPOJIHOTO PABHOBECHUS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU JJIS COBPEMEHHOW IUBUIIM3AIIMHU:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peliaTh PeCcypcHbIe  MPOOJIEMBbI  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIEM U
oOecrieueHusi  Mmepexoja K  YCTOWYUBOMY  DPa3BUTUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIEHUSI OOLIEd KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMOM
MIpU U3YYEHUU OUOJIOTHH;

IIOHMMAaHNE CYUIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIIONb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHHS SIBIICHUH OKPYKAIOMIETO MHPA W MPOUCXOASIINX B HEM W3MECHEHHH,
yMEHHE JeJlaTh OOOCHOBAaHHBIC 3aKIIOUYEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIbIO MOJYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OWOJOTUYECKUE 3HAHUS IS
peuieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYalUAX;

OCO3HAHUE LEHHOCTM HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIIEIOBATENBCKYIO JIESITEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;
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TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUU MO OHOJIOTMHM B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaTbl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKIJIIOYAIOT: 3HA4YUMble I (POPMHUPOBAHUS MHUPOBO33PEHUA OOyHarOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHay4YHbIE MOHATHUSA, OTPa’KaIOIIKE
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIEeCTBO, SHEPIHsl, SBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (akT, NPUHIMII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,

UcclieloBaHue,  HaOJOJIeHHe,  HM3MEpPEHHE,  OKCIepUMEHT U Jpyrue);
YHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
PETYISITUBHEIE), o0ecreynBaroIme dbopmMupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M COLMAJIBHOM KOMIIETEHIIMH OOYYarolIMXCsA; CIOCOOHOCTD
oOyyaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUILIMHAPHBIE,

MHUPOBO33PCHYECKHE 3HAHUS M  yHHBEpCajbHble ydeOHbIE JEHUCTBUS B
MO3HABATEJILHON U COLIMAIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHero oOIIero
oOpazoBanus y oOydaromerocss OyayT chOpMHUPOBaHBI TO3HABATEIbHBIC
YHUBEpCaJbHbIC YUCOHBIC ICHCTBUS, KOMMYHHKATUBHBIC YHHUBEPCAIbHbBIE YIeOHbBIC
NEHUCTBHS, PETYISTUBHBIE YHHBEpCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
JeSITEIIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOSCHHSI IPOTpaMMbl CpEIHEro OOIIero
00pa3oBaHUs TOJHKHBI OTPAXKaTh:

Ogaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJAbHBIMH
JEeUCTBUSIMMU:

1) 6a30BbI€E JJOrHUecKHe JeiCTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHMM 3HAHUW MPUEMBI JIOTUYECKOT'O MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMSI, KiIacCHU(pUKAIINA, 0000IIEHNS ), pACKPBIBATh CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3U C APYTUMH MOHSATHUSIMH);

OmpeAessaTh IENH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JIOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ICATEIBHOCTH C TTOCTABICHHBIMHU IIEJISIMHU

HCTIOJIb30BaTh OMOJIOTHUYECKUE TTOHATHS 71 O0BbICHEHHS (DAKTOB M SIBICHUI
YKWBOU IPUPOJBI;
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CTPOUTH JIOTUYECKHE PACCYXACHUS (WHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTUH), BBISABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYITPOBATH BHIBOJBI U 3AKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/ICITEHBIC cpencTBa IS IIpEICTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TakKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHaIM3a UMEIOIIUXCS
MaTePHAIIbHBIX H HEMaTepHATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIWHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABbIKAMU YYCOHO-HCCIICIOBATEIbCKOW M TPOCKTHOW JICITEIILHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJ/IOB PEIICHUS MTPAKTUYCCKUX 3a]1a4, IPUMEHEHHUTO
Pa3IUYHBIX METOJIOB NTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUABl JIEATEIBHOCTH IO TMOJYYEHHIO HOBOTO
3HaHMSI, €ro HHTEpPHpeTaluu, MNPeoOpa3OoBaHUI0 U TNPUMEHEHHIO B Y4YEOHBIX
CUTYallUsSIX, B TOM YKCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHUpOBaATH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJTIOYEBBIMU TIOHITUSIMU U METOJIaMH;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESTEIBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M M aKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUMOTE3y €€ pelIeHUs, HaXOAWTh apTyMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHUI, 3a/1aBaTh MapaMETPhl U KPUTESPUH PEIICHUS;

aHAMM3UPOBATh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCAa CPEACTB U CIOCOO0B
JEUCTBUS B TPOQPECCUOHATIBHYIO CPEY;

YMETh TIEPEHOCUTH 3HAHHUS B IO3HABATEIBHYIO M TMPAKTUYECKYIO 00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;
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BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a49H, TOMYCKAIONINE AbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(POpMaLMK (TEKCTE Y4eOHOro
nocoOusi, HAYYHO-MIOMYJAPHON JUTepaTtype, OHOJOTMYECKUX CIOBapsX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM IPEICTABICHHUS, KPUTUIECKH OI[CHUBATH
e€ JOCTOBEPHOCTh U HEMTPOTUBOPEUHUBOCTD;

GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KYJIbTYypy aKTUBHOTO MCTIOIB30BAHUS PA3TMUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAIBHYIO  (GOpMYy  MPEICTaBICHHUS
ononormueckoil nHPopMarmu (CXembl, TpaduKd, AUarpaMMbl, TaOIHIIBI, PUCYHKH
" 1ipyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpEACTBa Mpu padore ¢
Oouonornyeckoil uMHOpMaLUEN: TPUMEHATh XUMHUUYECKHe, (u3nyeckue W
MaTEMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, aOOpeBHATYpy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJeTh  HABbIKAMHM  pACIO3HABaHWUA W 3allUThl  HUH(OpMaIuw,
nH()OPMAIIMOHHON 0