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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yueObHomy npenmety "buosorus" (manee - Ouoyiorusi) Ha
YpOBHE cpeqiHero obmiero odpasoBaHusi pazpaboraHa Ha ocHoBe denepaibHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit denepanuny,
OI'OC COO, KoHuenuuu mnpenoaaBaHusi ydyeOHoro mnpeaMera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

VYueonniii npeamet «buonorus» yrayonénnoro ypoBHs uzyuenus (10—11
KJIACCHI) SIBIIICTCS OJHWM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble npeameTsl». CornacHo nojoxkeHusM OI'OC COO yueOHbIE TPEeIMETHI,
U3ydaeMble Ha YIIIyOJIEHHOM YpOBHE, SBISIIOTCSA crocoboM auddepeHnnanuu
0o0y4yeHHUsI Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHMs U TMPU3BAHBI OOECICUUTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPEIHUM
po(ecCHOHaNBHBIM U BBICIIUM OOpa3oBaHuEM. B TO e BpeMsi KaKIIbIil U3 3TUX
y4eOHBIX MPEAMETOB JIOJDKEH OBITh OPHUEHTHPOBAH HA MPHOPUTETHOE pEIICHHUE
00pa3oBaTENIbHBIX, BOCHUTATEIbHBIX U Pa3BUBAIONIMX 3a7ay, CBS3aHHBIX C
npodopueHTaueit 00yJammuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
00JTaCTH HAYYHOTO 3HAHHUSA, CBS3aHHOTO C OWOJOTHEH, MEIUIMHOW, DKOJIOTHEH,
MICUXOJIOTHUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no ydyeOHOMy mpenamery "buosnorusa" na€t mpeactraBieHHE O
Heau M 3ajadax u3ydeHusi yuyeOHoro mpenmera «buonorus» Ha yriiyOJ€HHOM
YPOBHE, ONpeAeseT 00s3aTeibHOE (MHBAPUAHTHOE) MIPEAMETHOE COACPIKAHUE, €r0
CTPYKTYpHpOBaHME MO pasleiaM U TeMaM, pacOpeielieHHe M0 Kiaccam,
PEKOMEHIyeT TOCIE0OBATEIbHOCTh M3YyUYCHUS] Yy4eOHOTO Marepuaia Cc y4€Tom
MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€M, JIOTUKM Yy4eOHOro Ipoiiecca,
BO3PACTHBIX OCOOEHHOCTEN 0Oyyaromuxcs. B mporpamme mo 61oa0THM peaan3oBaH
MPUHITUI MPEEMCTBEHHOCTHU C U3yYCHHEM OMOJIOTUH HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanusi, Omarogaps YeMy MPOCMATPUBAETCS  HAMpPaBICHHOCTh  HA
nocjeAymrmiee pa3BUTHE OHOJIOTHYECKUX 3HAHUWM, OPUEHTHPOBAHHBIX Ha
dbopMHpOBaHHWE  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  DKOJOTUYECKOTO
MBIIICHHUS, TIPEJICTABIICHUH O 3JJ0POBOM 00pase KU3HH, Ha BOCIIUTaHHUE OEPEKHOTO
OTHOILIEHUS K OKPYXAIOILIEH IIPUPOIHOU CPELE.

B mporpamme mo Ouonoruu Takke  IOKa3aHbI BO3MOXKHOCTH Y4eOHOTO
npeameta «buonorus» B peanuzainuu TpedoBanuii @I'OC COO k miaHupyeMbIM
JUYHOCTHBIM, METAlpPEIMETHBIM U MPEIMETHBIM pe3yjbTaTaM OOy4YeHUsS U B

(GbOpMHpPOBAaHNY OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIHHOU JICSITEIILHOCTH,



0oOydJaronuxcsi M0 OCBOCHHIO COJEpPKaHUS OMOJOTUYECKOTO0 OOpa3oBaHUS HA
YpOBHE cpeHero o01ero 0opa3oBaHusl.

VYuebnsiit npeamMet «buonorus» Ha ypoBHE CpETHETO 00IIero oOpa3oBaHus
3aBepiiaeT OMOJI0THYecKoe 0Opa30BaHUE B IIIKOJIE U OPUEHTUPOBAH HA pACHIUPEHHE
U yriy0OJieHue 3HaHul, 00y4JaroImXcs O )KUBOW MPUPOE, OCHOBAX MOJIEKYJISIPHON
1 KJICTOYHOM OMOJIOTHH, YMOPHUOJIOTHN ¥ OMOJIOTHH Pa3BUTHS, TCHETUKH, CEJICKITUH,
OMOTEXHOJIOTHH, SBOIOIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue yueOHoro mnpenmera «buonorus» Ha yriIyOJI€HHOM YpOBHE
OPHMEHTHPOBAHO HA TOJTOTOBKY OOYYAIOMIMXCS K IMOCIEIYIONIEMY IMOJIYYCHUIO
Oouonoruueckoro ooOpazoBanuss B BVY3ax wu  opraHuzanusx — CpeaHero
npodeCcCHOHATLHOTO 00pa30BaHUsI.

OCHOBY €ro cojiep>kKaHusi COCTaBJISIET CUCTEMa OMOJIOTUYECKUX 3HAHUMH,
MOJIYYCHHBIX MPU U3YUECHUU 00yUaIOIIMMHUC COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX
pazjiesioB OMOJIOTHH Ha ypOBHE OCHOBHOTO 001ero odpazopanus, B 10—11 kiaccax
ATU 3HAHUS MOJIy4aroT pa3BUTHE. Tak, paclIUPEHbl U YIIIyOJIeHbI OMOJIOTUYECKUE
3HAHUS O PACTCHUSX, KUBOTHBIX, TpUOax, OaKTEPUsIX, OpraHU3MeE YeI0oBeKa, O0IUX
3aKOHOMEPHOCTSIX JKU3HH, JOMOJHUTEIHFHO BKIIIOUEHBI OMOJOTUYECKUE CBEICHUS
MPUKIAJIHOTO U TIOMCKOBOTO XapakTepa, KOTOpbIE MOXXHO HCIOJb30BaTh Kak
OPUEHTUPHI JI TIOCJIEIYIONIETO BhIOOpa npodeccun. Bo3aMo)kHa TakKe UHTETpalus
OMOJIOTUYECKUX 3HAHUW C COOTBETCTBYIOUIMMHU 3HAHUSIMH, TMOJIYYCHHBIMU
00yJaronMMuUCs IPU U3y4eHUH (PU3UKH, XUMUH, Teorpapuu 1 MaTeMaTHKU.

CtpykTypa mporpamMmbl mo ydeOHOMYy mpenmery "buomorusa" orpaxkaer
CUCTEMHO- YPOBHEBBIM U DBOJIOIMOHHBIA TMOAXOABl K H3YYCHHUIO OHOJIOTHH.
CornacHo UM, U3Yy4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX
CHUCTEM Pa3HOI'0 YPOBHS OpPTaHU3AIMH, SBOJIIOIMN OPTaHUYECKOTO MUpa Ha 3emiie,
coXpaHEeHUs1 OMOJIOTUYECKOTO pa3HOOOpa3us mianeThl. Tak, B 10 kinacce u3y4arorcs
OCHOBBI MOJICKYJISIPHOM M KJIECTOYHOM OHMOJIOTHH, SMOpPHUOJOTHUM W OHOJOTHH
Pa3BUTHS, TCHETUKA W CEJIEKIMH, OMOTEXHOJOTMH W CHHTETHYECKOW OHMOJIOTHH,
AKTyaIM3UPYIOTCS 3HAHMS OOydYaloIIMXCA MO OOTaHWKE, 300JI0TUH, aHATOMUH,
¢dusnonorun yenoseka. B 11 kimacce u3ydaroTcs SBOJIONMOHHOE YUEHUE, OCHOBBI
9KOJIOTHH U YueHHe o buocdepe.

VYuebnpii npenmer «buonorus» mpu3BaH  00ECMEYUTh  OCBOCHHUE
00y4JaronMMucs OMOJIOTUYECKUX TEOPUN M 3aKOHOB, WJEH, MPUHIIUIIOB U TIPaBUII,
JIe)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, 3HAHUU O
CTPOEHHUU, MHOTO0Opa3MM M OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, IOMYJIAIHH,
OMOIIeHO3a, YKOCUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTHIKEHHSIX, COBPEMEHHBIX

HCCJICAOBAaHUAX B 6I/IOJ'IOFI/II/I, IMPHUKIIaAIHBIX ACIICKTax OMOJIOTMYECKUX 3HAHUM. IIJ'ISI



pPa3BUTHSL W TOJJIEpXKAHUS HHTEpeca OOydaronumxcsi K OWOJIOTHU Hapsay Co
3HAYUTETHLHBIM 00BEMOM TEOPETHUYECKOTO MaTepHasia B COACPKAHUU MPOTPAMMBI
o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHUS U Pa3BUTHUSA
TOM WJIM MHOM 00J1acTH OUOJIOTUH, BKJIAIOM OT€YECTBEHHBIX U 3apYOCKHBIX YUEHBIX
B PEIICHHUE BAXKHEUIIINX OMOJIOTMYECKUX U HKOJIOTHUYECKUX TTPOOIIEM.

Lenp n3zydenus yueOHoro npeamera «buonorus» Ha yriayOaéHHOM YpOBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS  3HAHUSAMH O  CTPYKTYPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid KUBBIX CHCTEM pAa3HOTO paHra W MPUOOPETEHUE YMEHUI
UCIIOJIb30BaTh ATU 3HaHUS B (HOPMUPOBAHUM MHTEpECA K ONpeAeIEHHON 00yacTu
npodeccuoHanbHON JIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WU K BBIOOPY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHUA.

JocTibkeHue 1enu u3ydeHus yudeOHoro mnpeamera «buomorus» Ha
yIIIyOJIEHHOM ypOBHE 00€CTIEUMBACTCS PEIICHUEM CISAYIONMINX 3a/ay:

- OCBOCHHE 00YYAIOIMMHUCS CUCTEMbI OMOJIOTMUECKUX 3HAHHM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICTIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIax, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uM M OCOOCHHOCTSIX OMOJOTMYECKHUX CHUCTEM (KJIeTKa,
OpraHu3M, MOMYJIAINs, BUJ, OMOreoleHo3, Onocdepa); 0 BhIIAIOIMIUXCS OTKPBITHSIIX
Y COBPEMEHHBIX MCCIIEJIOBAHUSAX B OMOJIOTHY;

- O03HAaKOMJICHHE OOYy4YaloIIMXCA C METOJAaMH MO3HAHUS KUBOU MPUPOIBI:
UCCJIEIOBATEILCKUMH ~ METOJIaMU  OMOJIOTMUECKMX HayK (MOJIGKYJISAPHOU W
KJICTOYHON OMOJIOTUU, YMOPHOJIOTMU U OMOJIOTUU Pa3BUTHS, TEHETUKHU U CEJIEKIIUH,
OMOTEXHOJOTMHM W CHHTETHYSCKOM OHOJOTHH, IIaJICOHTOJIOTHUH, DSKOJIOTHUH);
METOJIaMH CaMOCTOSITEJILHOTO TIPOBENICHUS OWOJIOTHYECKUX WCCIICJOBAaHUN B
naboparopud W B Tpupoje (HaOMIOJACHHE, HU3MEPEHHE, JKCIICPHMEHT,
MOJIETUPOBaHUE);

- OBJAJICHHE OOYYAIOIMMUCS YMEHUSMU: CaAMOCTOSITEIbHO HaXOIUTh,
aHaJM3UPOBaTh M MCIOJIH30BaTh OMOJOTHYECKYI0 HH(OpPMAIMIO; TO0JIb30BATHCS
OMOJIOTUYECKOM TEPMHUHOJIOTUEN M CHUMBOJIMKOW; YCTAHABJIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTHM ¥  COIMAJIbHO-DKOHOMUYECKHUMH U  JKOJIOTHUYECKUMU
mpoOJjeMaMy 4YeIOBEYECTBA; OIICHUBATH TOCIEJACTBUS CBOCU ACATEIHHOCTH IIO
OTHOIIICHUIO K OKpY’Karolled NPUPOJHON cpelie, COOCTBEHHOMY 370POBBIO U
3I0POBBIO0  OKPYXKAIOIIMX  JIOJeH; OOOCHOBBIBATH W  COOJIOATh  MEpHI
MpOPMIAKTUKA WHOEKITMOHHBIX 3a00JIEBaHMA, TIpaBUja MOBEICHUS B MPUPOJE U
oOecrieueHus 0€30MaCHOCTH COOCTBEHHOM >KU3HEAESITENbHOCTH B YpPE3BbIUYAMHBIX
CUTyallUsIX TPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh

COBPCMCHHBIC HAYYHBIC OTKPBLITUS B o0acTn 6I/IOHOFI/II/I;



- pa3BuTHE Yy OOy4yaroluxcs HMHTEJUIEKTYaJbHBIX W  TBOPUYECKUX
CHOCOOHOCTEM B TMpOLECCE 3HAKOMCTBA C BBLAAIOLIMMUCSA OTKPBITUAMH H
COBPEMEHHBIMH HCCIEOBAaHUSIMA B OHOJIOTHH, pEHIaeMbIMH €10 MpoOiieMaMu,
METO/I0JI0THEN OHMOJIOTMYECKOTO UCCIEA0BaHMS, TPOBEACHUS dKCIIEPUMEHTAIbHBIX
WCCJICIOBAaHHM, pelIeHus OMOIOTHUECKUX 3a7a4d, MOJICTUPOBAHMS OMOIOTUYECKUX
00BEKTOB U MPOLIECCOB;

- BOCIHTaHHE y 00YyYarOIUXCsl HEHHOCTHOIO OTHOLIEHUS K )KUBOM IPUPOAE
B II€JIOM U K OT/ACNBHBIM €€ 00bEeKTaM U SABJICHUSAM; (OPMUPOBAHNE IKOJIOTHIECKOH,
T€HETUYECKON rPaMOTHOCTH, OOIIEH KyJIbTYphl OBEACHUS B IPUPOJIC; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

- mpuodbpeTeHHe OOYYAIOMIUMUCA KOMIIETEHTHOCTH B PallMOHAIBHOM
IPUPOIONOIB30BaHUH (COOIIOIEHNE MTPaBUII IOBEIEHUS B IPUPOJIE, OXPaHbl BUJIOB,
AKOCHUCTEM, OHochephl), COXpAaHEHUU COOCTBEHHOTO 3JI0POBbS U 3J0POBbs
OKpYyXXarolmux Jojaer  (cobmogeHus wMep npoduiakTUKH — 3a00JeBaHUM,
oOecrieueHre OE30MAaCHOCTH >KU3HEJECATENIbHOCTH B YpPE3BbIUAMHBIX CHUTYalUsIX
OPUPOAHOTO M  TEXHOICHHOI'O  XapakTepa) Ha OCHOBE  HCIIOJIb30BAaHMUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

- CO3/laHH€ YCJOBMM JUIi OCO3HAaHHOTO BbIOOpa OOy4arolUMUCS
WHJVBHIYyaJIbHON o0Opa3oBaTeNbHOM TPACKTOPHH, CHOCOOCTBYIOLIEH
MOCJEYIOUEMY MPOPECCUOHAIBHOMY CaMOONPENEIECHUI0, B COOTBETCTBUU C
MHIMBHUIYaJIbHBIMU MHTEPECAMH U TOTPEOHOCTSIMU PErHOHA.

OT6op opraHuzanMoOHHBIX (OPM, METOJOB U CPEJICTB O0yUYEHHUSI OMOJIOTUU
OCYUIECTBJISIETCS ¢ YYETOM CIEUM(PHUKU €ro coaepKaHus U HalpaBICHHOCTH Ha
OpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsT B  OpPraHU3alUsiX  CPEAHEro
po(eCcCHOHANBLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s3aTenbHBIM  YCIIOBUEM TIpU OOyYEeHHHM OHWOJIOTMH Ha YIIIyOJIEHHOM
YPOBHE SIBIISIETCA NpPOBEJACHHE JaOOpaTOPHBIX M MpakTUdeckux paboT. Takxke
y4acThe 00yYarolMXCsl B BBIMOJHEHUU MPOEKTHBIX U y4eOHO-UCCIEeI0BATEIbCKUX
paboT, TemMaTHMKa KOTOPBIX OMNPENENSAETCS YYUTEIEM Ha OCHOBE HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOJHBIX YCIOBH.

IIporpamma pazpaboTaHa B COOTBETCTBUU C y4eOHBIM TiaHoM MBOYVY r.
Npxyrcka COLL Ne46 nnst ypoBHst ocHOBHOTO 00111ero oopa3zoBanusa. Ha 6aze COILI
Ned6 oOecneunBaercs peanusanusi 0Opa30BATEIBHBIX HPOrpaMM ECTECTBEHHO-
HAy4YHOH U TEXHOJOTMYECKON HAMpPaBIEHHOCTEH, pa3pa00TaHHbBIX B COOTBETCTBUU C
TpeOOBAHUSIMU 3aKOHOJIATEILCTBA B c(hpepe 0Opa3oBaHus U ¢ YUETOM pEKOMEH AL
denepansHOTO oOmeparopa ydebHoro mnpeamera «buonorusy. HcmonbpzoBaHue
0o0OpyIOBaHus MpU peau3allii JaHHON pabodell mporpaMMbl MO3BOJISET CO3aTh



YCIOBHSI: JJIS  PACHIUPEHUS]  COJEpPKAHUS  IIKOJBHOTO  OHMOJOTHYECKOTO
00pa3oBaHus;

* JUIsl TIOBBILICHUS TO3HABATENIbHON aKTUBHOCTH 00YYarOIIUXCsl B €CTECTBEHHO-
Hay4yHOU 00JacTH;

* JUTSl pa3BUTHS JJUIHOCTH peOCHKa B Tipoliecce 00ydeHus: OMOJIOTHH, €T0

CIoCcOOHOCTEH, POPMUPOBAHUS U YOBIETBOPEHHUS COLMATBHO 3HAUUMBIX
HUHTEPECOB U MOTPEOHOCTEH;

* JJIA pa6OTBI C OI[apéHHBIMI/I IMIKOJIbHUKaMH, OpraHnu3aluun X pa3BUTHA B
Pa3JINYHbIX o0macTax 06p330BaTeHBHOﬁ, TBOp‘IGCKOfI JACATCIIBHOCTH.



COJEPXXAHUME OBYUYEHUA

10 KJIACC
Copnepxxanue POrpaMMBI, BBIJICJICHHOE Kypcueom, HE  BXOJHUT
B MIPOBEPKY TOCYIapCTBEHHOI uToroou arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHS - KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BuTUs
Ouosioruu.  buomormyeckue  HaAyKM M H3y4aeMble UMM IIPOOJIEMBI.
DyHIaMEHTAJIbHBIE, MNPUKIAJAHBIE W IIOMCKOBBICE HAy4HBbIE MCCIEIOBaHUS B
OMOJIOTHH.

3HavyeHue OMOJIOTHH B (POPMHUPOBAHUN COBPEMEHHOM €CTECTBECHHO-HAYUYHOU
kaptuHbl Mupa. [Ipodeccuu, cBszanHbie ¢ Ouosiorueidl. 3HaueHUe OMOJIOTHMU B
MPAaKTUYECKOM JCSATEILHOCTH YEJIOBEKa: MEIUIIMHE, CEJIIbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IbI.

JleMoHCTpauumn

[MopTpeTnl: Apucrotens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. [lapBuH,
V. T'apsei, I'. Mennens, B. 1. Bepuaackuu, U. I1. [Tasnos, Y. 1. Meunukos, H. 1.
Bagunos, H. B. Tumodees - Pecosckuii, J[x. Yorcon, @. Kpuk, /l. K. bensies.

Ta6HI/II_[I>I U _cXeMbl: «CBSI3b OMOJIOTHH C APYIUMH HAayYKaMH», «Cucrema

OMOJIOTHYECKUX HAYyK>».

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE
JKuBble cuCTEMBl Kak mpeaMer u3ydeHus Ouosiornu. CBOWCTBA MKUBBIX

CUCTEM:
€MHCTBO XMMHYECKOI'0 COCTaBAa, JUCKPETHOCTh U LEJIOCTHOCTH, CI0XHOCTH M
YIIOPSAIOYECHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHM3anuy >KUBBIX CHUCTEM: MOJEKYJSAPHBIM, KIECTOYHBIN,
TKaHEBBIM, OpTraHU3MEHHBIN, MOMYJISIHMOHHO-BUI0OBOM, AKOCUCTEMHBIN
(6uoreonenoTnueckuit), OmocdepHbiii. IIporecchl, MPOUCXOAAIINE B KUBBIX
cuctemax. OCHOBHBIC TPHU3HAKU >XKUBOTO. JKM3Hb Kak (opma CyIecTBOBAHHUS
Marepuu. Hayku, n3ydaroiue KuBble CUCTEMbI HA PA3HBIX YPOBHSIX OpraHU3aINH.

Nzyuenue xuBbIX cucreM. Metoasl Ononornyeckoil Hayku. Habmonenue,
W3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTU3alus, Metaadanus. [IoHsTue o 3aBucUMon u
HE3aBUCUMOW IiepeMeHHOU. IlnanupoBanme oskcnepumenta. IlocraHoBka u
mpoBepka runote3. Hymnesas rumnoresa. [lonarue BoIOOpKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormyeckux maHHbIX. OIlEHKa JTOCTOBEPHOCTH TIOJYyYEHHBIX



pe3ynpTaroB. [lpuunMHBl HCKaXXE€HHsT pe3yJabTaToB JSKcrepuMeHnTa. [lonsTue
CTaTUCTUYECKOI'O TECTA.

JleMoHCTpaIMuA
Tabnuiel 1 cxeMbl: «OCHOBHBIE TPU3HAKU KU3HWY», «bHOIOTHYECKUE

cucreMel», «CBOKCTBA )KMBOW MaTEpUN», «Y POBHU OpPTraHU3alUU )KUBON IPUPOABD»,
«CTpoeHHE JKUBOTHOM KJIETKW», «TKaHM IKHUBOTHBIX», «CHCTEMBI OpraHoOB
YeroBeYeckoro opranmsmay, «buoreonenosy», «buochepayn, «Meroabl H3yueHUs
KUBOH IIPUPOJBI».

Ob6opynoBanme:  J1abopatropHoe  00OpyIOBaHWE  JUIsl  MPOBEICHUS

HaOJI0JICHU, U3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «/cnosb30BaHNE PA3TUYHBIX METOIOB IIPU U3YUEHHUH
YKUBBIX CUCTEM.

Tema 3. buosorust KJieTKu

Kietka - cTpyKTypHO-(DYHKIIMOHATIbHAS €IUHUILIA KUBOTO. VICTOpUS OTKPBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Mneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPUH.

Metoasl  MOJEKYISIPHOM W KJIETOYHOM  OHWOJIOTMH:  MHUKPOCKOIIHUS,
xpoMarorpadus, 3ekTpodopes, METol MEUYEHBIX aToOMOB, AuddepeHInaILHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yyeHue QuUKCUPOBAHHbBIX
K1emoK. DIEKTpOHHAss MHUKpockonus. Kongokanvnas muxkpockonus. Bumanvnoe
(npudsicusHenHoe) uzyuerue Kiemox.

JlemoHcTpanumn

IMoptpetsl: P. I'yk, A. JleBenryk, T. lIBann, M. IlIneiinen, P. Bupxos, K. M.

bap.

Tabuuubl ¥ cxeMbl: «CBETOBOM MHKPOCKOIDY, «DJIEKTPOHHBI MHKPOCKOID,

«HCTOpI/IH Pas3BUTHUA METOA0B MUKPOCKOIIUN).

OOopy/ioBaHKE: CBETOBOM MHUKPOCKOI, MHUKpPOINpEnaparbl pPacTUTENbHbIX,

KUBOTHBIX U OAKTEPUAIBHBIX KIJIETOK.

IIpakTnueckass padora «lV3yuyeHue METONOB KJICTOYHOW OUOJOTUH
(xpomarorpadus, anekrpodopes, auddepeHranIbHOe LEHTPpUPYTrUpOBAHHUE,
[IIIP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHM COCTaB KIETKH. Makpo-, MUKPO- M YJIbTPAMHUKPOIIIEMEHTHI.
Bona u €€ ponp kKak  pacTBOpUTEN, peareHTa, y4acTHUE€ B CTPYKTYpPUPOBAHUU
KJIETKHU, TEIUIoperysanuu. MuHepaibHble BEIIeCTBAa KJIETKH, UX OHOJIOrHYecKas
posb. Poiib KaTMOHOB M aHUMOHOB B KjieTKe. OpraHUyYecKue BeEIeCTBa KIETKHU.

buonornueckue monumepsl. benku. AMUHOKHCIOTHBIN cocTaB 0eakoB. CTPyKTYpbI



6enkoBoi Mosiekybl. [lepBuunas cTpykrypa Oenka, mentuaHas cBsizb. Bropuunas,
TpPETUYHAsI, YeTBEPTUIHAS CTPYKTYphl. JleHaryparus. CBolicTBa OEIKOB.
Knaccuduxkanus 6enkoB. buonornueckue hyHkiuu 6eiaKkoB. [lpuonai.

YraeBoabl. MoHOCaxapuabl, [ucaxapyuabl, OJIUrocaxapuiabl U MOJIUCAXAPUIBI.
O6mwmit mmaH cTpoeHUss U (UBUKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonornuyeckue QpyHKIIUU YTIII€BOIOB.

Jlurunpl. I'uapodunsHo-THAPOdOOHEIE cBOMcTBa. Kitaccubukaiuys TunuaoB.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepounabl. buonorudeckue GyHKIUUA
aunuaoB. O01ue cBoiCcTBa OMOTOTHYECKUX MEMOPaH — TEKy4eCTh, CHOCOOHOCTh K
CaMO3aMbIKaHUIO, OJYITPOHULIAEMOCTb.

Hyxnennossie kucnotsl. JIHK m PHK. CrpoeHue HYKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ipunuun komreMmentapHoctu. Ilpasuno Yapradda. Crpykrypa
JIHK - nBoitHas cnupanb. MectoHaxoxaeHue u ouosnornyeckue ¢pynkmuu JJHK.
Bunel PHK. ®yukuuu PHK B kieTke.

Crpoenue monekysnbsl AT®. Makposprudyeckue cBsizu B Mosekysie ATO.
buonornyeckue pynkiun ATD. BoccraHoBneHHBIE TEPEHOCUUKH, UX (YHKIIMH B
KJeTke. /pyeue nykneosuompugocpamol (HT®). CexBenupoanue JJHK. Memoouwt
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHas Ouojorus: OHMOXUMHUYECKHE U OMOPU3HUECKUE HCCICIOBAHUS
cocTaBa M TMPOCTPAHCTBEHHOW CTPYKTYphl OHoMomekyil. Mooderuposanue
CMpYKmMypvl U QYHKYull OUOMONEKYT U UX Komniekcos. KomnvromepHuiti ouzavn u
OpeanuyecKull CuHme3s OUOMOJIEKY U UX HENPUPOOHBIX AHATO208.

JlemoHCcTpanumn

Iloptpetsrt: JI. Ilomunr, dx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, O.

Conrep, C.

[Ipy3unep.

[uarpammel: «PacnpeneneHne XuMUYECKUX JIEMEHTOB B HEXKUBOW MTPUPOELY,

«Pacnpenenenue XUMHUYECKUX 3JIEMEHTOB B )KMBOM MPUPOIE».

Ta6HI/II_IBI H CXCMBbI. «Hepnoz[nqecxaﬂ Ta6JII/II_[a XUMHNYCCKUX DJJIEMCHTOB,

«CTpoeHue MoJieKysIbl BOIb», «BemiecTBa B coctaBe opraHuzmoBy», «CTpoeHue
MOJIEKYJIbI  Oenka», «CTpyKTypbl OENmKOBOM MOJEKynb», «CTpOEHHE MOJEKYI
yriieBoaoBy», «CTpoeHHME MOJEKYyJd JUNUI0B», «HyKIEHHOBBIE KHUCIOTHI»,
«Ctpoenue Mosiekysbl ATOy.

OO6opynoBaHKe: XUMUYECKas IOCy1a U 000pyT0BaHHE.

JlaGopaTopHasi pabora «OOHapykeHHE OEJIKOB C MOMOIIBI0 KaueCTBEHHBIX

peaKIuii».



JlabopaTopnasi pa6ora «liccinenoBanre HyKJIEHHOBBIX KHCIIOT, BBIIETIEHHBIX
13 KJIETOK Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tunel KJIETOK: JyKapuOTHYECKass W TpokapuoTudeckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KIIETKU.

Crtpoenne mpokapuoTHIeCKOM KieTku. Kiierounas cTeHka OakTepuii u apxeil.
OcoOeHHOCTH CTpPOEHUsI TeTepOTPOPHOW U aBTOTPO(HON NPOKAPHOTUUECKUX
KJIETOK. MecTo U poJib IPOKapHUOT B OMOIIEHO3aX.

Crpoenune u (pyHKIIMOHUPOBAHUE DYKAPUOTHIECKOH KieTKU. [mazmaTnyeckas
MeMOpana (tuiazmaiemma). CTpykTypa miiasmMaTudeckoil MemOpanbl. Tpancropt
BEILIECTB Yepe3 MIa3MaTHUECKYI0 MeMOpaHy: nmaccuBHbIN (AudPy3ust, odmerdyéunas
muddy3us), aKTUBHBIM (NMEPBUYHBIN M BTOPUYHBIA AKTHBHBIM TPaHCIOPT).
[Tonynponuiiaemoctb MeMOpaHnbl. PaboTa HaTpuii-KanueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuro3. Dk301uTo3. Knertounas crenka. CTpykTypa U GyHKIUA
KJIETOYHOW CTEHKH pacTE€HUM, TpUOOB.

[Murornasma. [{urozons. Llutockener. JBmwkenue nuroruiazmbel. OpraHou bl
kJeTku. OTHOMEMOpaHHbIE OPTraHOUIbI KIETKU: dH0TuIa3MaTudeckas cetb (I11C),
anmapar [ombIKW, NH30COMBI, WX CTpoeHHWE U (yHKOHH. B3amMocCBsI3b
OJIHOMEMOpPAHHBIX OPraHouJIOB KJIeTKU. CTpoeHuEe TPaHyISIPHOTO PETHKYIyMma.
Mexanuzm nanpaenenus 6enxos ¢ IIIC. CunHte3 pacTBOpUMbIX OenkoB. CuHTE3
KJIETOUHBIX MeMOpaH. ['majkuii (arpanysspHbIN) SHIOMIa3MaTHYECKUN PETUKYITYM.
CekperopHas (pyHkuus anmnapata ['onbmxu. Moouguxkayus benxoé 6 annapame
Tonvoorcu. Copmuposxka 6enxos 6 annapame Ionvoxcu. TpaHCIIOPT BEIIESCTB B
KieTke. Bakyonu pacturenbHbIX KieToK. Kiietounblii cok. Typrop.

[TosryaBTOHOMHBIE ~ OpTaHOWABI  KJICTKHA:  MUTOXOHIPHWH,  TUIACTHIBIL.
Ipoucxoorcoenue mumoxondpuii u naacmuo. Cumouoeenes (K.C. Mepeocrkosckuil,
JI. Mapeynuc). Ctpoenue U (QyHKUMM MUTOXOHApUM u tactui. [lepBuunbie,
BTOPHYHBIC M CJIOKHBIE TUIACTHUIBI (POTOCHHTE3UPYIOIINX FYKAPHOT. XJIOPOTUIACTHI,
XPOMOILIACTHI, JIEUKOMIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranouzpl kietku CtpoeHre U (QPyHKIIMUM HEMEMOpaHHBIX
OpTaHOMJIOB KJIETKHU. Pubocompl. IIpomescymounvle Qunamenmsoi.
MuxkpodunameHTsl. Axmunogvle Mukpogunamenmol. MBbIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHmMbl Hembluieunblx Kiemok. Muxkporpyoouku. KietouHslii
neHtp. CTpoeHMe U JBWKEHHWE JKTYTHKOB M pPEeCHHYEK. MUKpOTpyOOUKH
uutoriasMel. LleHtpuons. benku, accoyuuposanHvie ¢ Mukpoguiamenmamu u

muxpompyboukamu. MomopHuie benxu.



Anpo. OGonouka siapa, XpoMaTHH, KapuoIia3Ma, SIIPBIIIKA, UX CTPOCHUE U
bynkuu. SnepHbiii 6enkoBbii MaTpukc. IIpocTpaHcTBeHHOE pAacMONOKEHHE
XpOMOCOM B HUHTepha3HOM sizpe. Jyxpomamun u cemepoxpomamur. benxu
XpOMaTHHA — THUCTOHBI. /J{uHamuka s0epHou 000104KU 6 Mumo3se. HoepHuili
Mpancnopm.

Knerounsle BrimoueHus. CpaBHUTEIbHAS XapaKTEPUCTHUKA KJIETOK JYKapHOT
(pacTuTenbHOM, JKUBOTHOMU, TpUOHON).

JdeMoHCcTpanuu

[MoptpeTsi: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmuubl 1 cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpoeHue

KUBOTHOW  KJIEeTKW», «CTpoeHue  pacTUTENbHOM  KIEeTKW», «CTpoeHue
MHTOXOHAPUNY, «Aapo», «CTpoeHne NPOKApUOTHIECKON KIIETKN.

OO6opy/ioBaHKE: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl pPacTUTENbHbIX,

KUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKkTepuaIbHbIX KIETOK.

JlaGopaTtopnass pabora «/I3yueHue CTPOCHHUS KJIETOK pPa3IUYHBIX

OpPraHu3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlaGoparopnasi padora «VccrnenoBanue IUIa3Moiv3a U JICIUIA3MOJIM3A B
PACTUTEIIbHBIX KIIETKAX).

IpakTnueckast padora «/3yueHue ABUKEHHS LIUTOILIA3MbI B PACTUTEIBHBIX

KJIETKax».

Tema 6. O0OMeH BelIeCTB M NMPeBpPallleHHE JHEPTUH B KJIETKe

AcCUMUIISAINS U AUCCUMUIIALIMS - JBE CTOPOHBI MeTaboim3Ma. Tunbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepoTpodHbI. YuacThe KHUCIOpOoAa B OOMEHHBIX
mpoleccax. JHepreTuueckoe obecriedeHue KIeTku: mpespaiienne ATD B
oOMmeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakluil KJIECTOYHOTrO
Metabonuzma. DepMeHThI, MX CTPOCHUE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsr. Otnuuust GepMEHTOB OT HEOPTAaHMUECKUX KaTaau3aTopoB. bemku-
aKTUBATOPHl U OEJIKU-WUHTHOUTOPBL. 3aBUCHUMOCTH CKOPOCTH (hepMEHTATUBHBIX
peakumii OT pa3IMUHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpraHMYECKMX BemecrB B KieTke. DotocuHTes.
AHOKCUceHHbIl U OKcuceHHblll omocunmes y oaxmepuil. Ceemocobuparowue
nueMeHmsl U NUSMeHmbl PeaKyuoHHo20 yeHmpa. Pollb XJI0pOoIIacToB B MPOIECCe
doTocunTteza. CBeroBas u TeMHOBas Gazpl. Pomoovixanue, C3-, C4- u CAM-munsi
gomocunmesa. [IporykTUBHOCTH (hoTOCHHTE3a. BiusiHue paznuuHbix (akTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.



XeMOCHUHTES. PaznooOpaszue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpuuuupyomue OaKTepuu, >Kene300aKTepHH, CepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspobHbie opranu3mbl. Bugbsl Opokenus. [IpoaykTsl OposkeHHs U UX
WCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYUTEIN OOJIe3HEN.

AspoOHBIe OpraHU3MBI. Orarbl DHEPIETUYECKOTO oOMeHa.

[ToaroroBUTENBHBIN dTAIl.

['ukou3 - OECKUCTOPOAHOE PACIICIUIEHHUE TIIFOKO3bI.

buonornyeckoe OKUCIIeHNE, UM KIETOYHOE JbIXaHue. Poib MUTOXOHIpHIL B
npoleccax ouonoruyeckoro okucienus. [uknudeckue peakiuu. OKUCIUTETBLHOE
dbochopunupoBanue. Iuepeus memobpanroco epaduenma npomonos. Cunmesz ATD:
paboma npomonHot AT®- cunma3zwi. llpeumyiiecTBa a’poOHOTO MyTH OOMEHa
BEIIECTB Nepel aHadpOoOHBIM. D(P(HEKTUBHOCTh YIHEPIETUUECKOTO OOMEHA.

JlemoHCcTpauun

Hoptpetst: k. Ilpuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.

OHrenprapar, 11.

Mutyenn, I'. A. 3aBap3uH.

Tabaunel 1 cxembl: «DoTocuHTe3)», «IHEPreTUIeCKuii oOMen», «buocunres

oenkay, «Ctpoenue GpepMeHTa», «XEeMOCHUHTERY.

OO0opy/ioBaHKE: CBETOBOM MHUKPOCKOM, OOOpYJIOBaHWE AJI MPUTOTOBICHHS

MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEINapaToB.

JlabopaTtopHnas padora «/3yueHne KaTaIuTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTalla3bl)y.

Jlabopatopuass paGora «l3yyeHue QepMEHTATUBHOTO paCIICIIIICHUS
NEPOKCHJIa BOJIOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mpoleccoB  (OTOCHHTE3a W

XxeMocHuHTe3a». JlabopaTopHas padora «CpaBHEHHE MTPOIIECCOB OPOKEHUS U

JIBIXaHUS.

Tema 7. HacaeacrBenHass uHGopManus U peajin3anus eé B KiIeTKe

Peakuun matpudHoro cuHtesa. [I[pUHIIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX
MaTPUYHOIO CHHTEe3a. Peanu3anusa HacieqCTBEeHHOM mHpopmanuu. ['eHeTnyeckuii
KOJ, €ro cBoucTBa. TpaHckpunuus - Marpuusblii cuHTe3 PHK. IlpuHuummns
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTHNAPAJUIEIBbHOCTh, ACHMMETPUYHOCTD.

Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.



Tpanciauus u e€ stanel. Yuactue TpancnopTHeix PHK B OnocuHTtese Oenka.
VYcnoBus Omocunteda Oenka. KoaupoBanue amuHOkucior. Ponbp pubocom B
OonocuHTese Oernka.

Cogpemennvie npeocmasienus o cmpoenuu 2enos. Opranuzanus reHoma y
MPOKAPHOTa U dYKAPUOT. Perymsius akTHBHOCTH T€HOB y TpokapuoTa. [ mmoresa
onepoHa (®. XKaxob, XK. Mano). MonexynapHvle MexaHuzmvl IKCHPECCUU 2€HO8 )
aykapuoma. Ponv xpomamuna 6 pezynayuu pabomwl 2eHos. Perynsaius 0OMEHHBIX
IIPOLIECCOB B KieTke. KiieTounbli romeocras.

Bupycsl - HekieTouHble GOpMBI )KU3HU U 00JIMraTHbIe mapa3uTbl. CTpoeHHue
IPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKu3HeHHbIU YUK
J[HK-cooepocawux supycos, PHK-codepocawux eupycos, baxmepuogpacos.
Obpamnas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHblie 3a001€eBaHus YeI0BeKa, )KUBOTHBIX, pactenuil. CITN ], COVID-19,
COIMAJIbHBIC U MEAUIIMHCKHE TTPOOIIEMBI.

buoungopmamura: unmeepayusi u ananuz d6orvwux maccueos («bigdatay)
CMpPYKMYpHuIX buono2udeckux oannvlx. Hanomexnonozuu é buonocuu u meouyune.
IIpoepammupyemvie ghynxyuu denxos. Cnocobwvl 00cmasKu 1ekapcms.

JemoHcTpanuu

[Toptpersl: H. K. Konsuos, /. . IBanoBckuid.

Tabnuiel u cxembl: «buocunres 6enkay, «I'eHeTHUeCKUl KOa», «BHUpycCh»,

«bakTepuodarm.

IIpakTnueckas padora «Co3naHnue MOAEIA BUPYCA.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knerounslii 1uki, ero mnepuoisl W perymsnus. Matepdaza u  mutos.
OcobOeHHOCTH TpOIlecCoB, MpoTeKaronmx B uHTepdase. IloaroroBka KieTku K
nenenuto.  IIpecunrteTtnyeckuii  (MOCTMUTOTHUYECKUN),  CUHTETUYECKUH U
MOCTCUHTETUYECKHH (MMPEMUTOTHYECKUI ) IEprUOAbl UHTEP(a3hI.

Marpuunbeii cunre3 JHK - pemnmkanua. [Ipuaumne! pernmmkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIUICIBHOCTD.
Mexanusm perukanuu JIHK. Xpomocomsbl. Ctpoenne xpomocom. Teaomepsl u
TeaoMepaza. XPOMOCOMHBIM HA0Op KJIETKM - KapuoTun. JlumimougHelii u
raruiougHbeli  HaOboOpel  XpomocoM. ['omosnormunsie XxpomocoMmbl. IlosioBbie
XPOMOCOMBI.

[enenue knetku - Muto3. CTagun MUTO3a U TPOUCXOASAIINE B HUX MPOLIECCHI.
Turnsl MmuTo3a. Kapuokunes u uMTOKHHE3. brogornueckoe 3HaueHue MUTO3A.

Perynsuuss MutoTdeckoro mukia kietku. [Iporpammupyemasi kieTtouyHas
rubesipb - anonTo3.



Kinerounoe siipo, XpoMoOcOoMbl, (YHKIIMOHAJIbHAs TEHOMUKA. Mexanusmovi
npoaugepayuu, ouggepenyuposku, cmapenus u eudeau kiemox. «l{ugposas
KIemKay - buouHgopmamuyecxkue mooenu QyHKYUOHUPOBAHUS KILeMKHU.

JdeMoHCcTpanuu

Tabmumbl 1 cxembl: «OKU3HEHHBIN MK KICTKW», «Mutos», «CtpoeHue
xpomocom», «Perumkanus [JHK.

O6ODVI[0B8,HI/I€3: CBETOBOU MHUKPOCKOII, MUKPOIIPCIIaApAThI: «MHTO3 B KJIE€TKax

KOPEIIIKA JIYKa.

JlaGopaTtopnass  pabora  «/3yueHue  XpoMOCOM  Ha  TOTOBBIX

MUKPOIIPENapaTaxy.

JlabopaTtopHnasi padora «HaOnronenue MuTo3a B KJIE€TKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpENapaTax ).

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonorunueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oc0OEHHOCTH CTPOCHUS U KUZHEIEATEIbHOCTH OJIHOKJIETOUHBIX OPTaHU3MOB.
baktepun, apxeu, OJHOKIECTOYHbIE TPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, APYTHE
npoTucThl. KonoHuanbHble OpraHu3MBbl.

B3anMocBs3p yacTei MHOIOKJIETOYHOI'O OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI
OpTraHoB.
Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pactennii. Tunbl pacTUTETBHBIX TKAHEH: 00pa3oBaTeIbHAs, TOKPOBHAS,
POBOJIAIIASl, OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHUs, (QYHKIMA U
PaCIIOJIOKEHUS TKAaHEN B OPraHax PaCTCHUM.

TKaHU KMBOTHBIX M 4Y€JIOBEKA. THIbI )KUBOTHBIX TKAHEW: 3MUTEIHAIbHAS,
COCIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHMs, (DYHKIUN u
pacmnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W Te€HEpaTHBHBIE OpraHbl pacteHuil. OpraHbl U
CHUCTEMBI OPTAaHOB KUBOTHBIX U YeJOBeKa. OYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3MoB. Kapkac pactenuid. CkeleTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapyXHbIi U BHYTpeHHHUI cKeneT. CTpPOCHHE U TUIIbI
COECIMHEHUS KOCTEMN.

JIBukeHne  OpraHu3sMoB.  JI[BHKEHHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
aME0OMTHOE, JKTYTHKOBOE, peCHWYHOE. JIBM)KeHWE MHOTOKIETOYHBIX PAaCTEHUU:
TPONU3Mbl M HACTUU. JIBM)KEHHE MHOTOKJIETOYHBIX XWBOTHBIX M YEJIOBEKA:

MbImieuHas cucrema. Peduiexc. CkeneTHble MBIIIIBI U UX padoTa.



[Intanue opranu3mos. [lornomenue Boabl, yIIIEKACIOrO I'a3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHusMu.  [IutaHme  KUBOTHBIX.  BHyTpumomnocrHoe  u
BHYTPHUKIIETOYHOE TNuIleBapeHue. IIuTtaHne NO3BOHOYHBIX >KUBOTHBIX. OTIEIbI
NUIIEBAPUTENIBHOTO TpakTa. [luieBaputenbHble kene3bl. [lumeBapuTenbHast
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. /[prxanue pactenuil. JIpixanue >kuBOTHBIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. JlpixaTenbHas NOBEPXHOCTD.
XKabepHoe u n€rounoe npixanue. JIpIxaHue NO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX [MO3BOHOYHBIX JKWBOTHBIX.
JlpixatenbpHasi CHCTEMa YEJIOBEKAa. MEXaHU3M BEHTWISIIUU JIETKUX Yy NOTUL U
MJIEKONUTAOMKX. Perymnsus apixanus. JlpIxaTenbHble 00bEMBI.

TpaHcIIOpT BeEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpancnopT BemecTB y JKHBOTHBIX. KpOBEHOCHas cucrteMa U €€ OpraHbl.
KpoBeHocHast cucrema TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYbl U KpoBb. Kpyru kpoBooOpatieHus.

OBOJIIOLIMOHHBIE YCIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBI IO3BOHOYHBIX
KUBOTHBIX. PaboTa cepiia u e€ perysiusi.

Breinenenue y opranu3MoB. Belienenue y pacteHuil. BoiieneHne y sKuBOTHBIX.
CokpatutensHpie Bakyosqu. Opranbl BblaeneHus. DunbTpamus, CeKpenus Hu
oOpaTHOE BcachlBaHHME KaK MEXaHHW3Mbl pabOThl OpraHoB BblAeNeHUs. CBA3b
IIOJIOCTU Te€Ja C KPOBEHOCHOM M BBIICIUTEIBHOM CUCTEMaMU. Beiaenenue y
MMO3BOHOYHBIX >KMBOTHBIX M uenoBeka. [louku. CtpoeHne u (pyHKIHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoOB. 3alllUTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OaxkTepuil ¥ UCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuid. KyTukyna.
CpencTBa nacCUBHOM U XMMHUYECKOM 3a1TUThl. OUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [IOKpOBBI M NX MPOM3BOAHBIE. 3aIIUTA
opranu3dMa oT Oone3Heil. MMMmyHHas cucrema denoBeka. KieTouHblii u
TYMOPaQJIbHBIA UMMYHUTET. BpoxaEHHBI W TpUOOPETEHHBIN CcrenudUuuecKuii
UMMyHUTET. Teopust KIoHaJIBHO- cenekTuBHOro mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHU3MOB. Polib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a001€BaHUN.

PazgpaxxumocTe W perynsiuus y  OpraHusMoB. PasgpaxxkumocTts Yy
OJHOKJIETOYHBIX OPTaHU3MOB. TakCHUCHI. Pa3npakuMOCTh U peTyJIIsAus y paCTCHUM.
PocTtoBble BelecTsa U UX 3Ha4ECHUE.

HepBHas cuctema u pediiekropHas peryisiius y uBoTHbIX. HepBHas cuctema
U €€ OTHenbl. OBOJIOLMOHHOE YCIOXKHEHHE CTPOCHHMS HEPBHOW CHUCTEMBI Yy



KHUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KHBOTHBIX. Peduiekc u
pedekTopHas nyra. be3ycnoBHbIe U YCIIOBHBIE PEDICKCHI.

['yMopasibHast peryssanusi ¥ SHAOKPHHHAs CUCTEMa >XKMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI U UX TOPMOHEIL. [[ericTBue ropMOHOB. B3anmocBsi3b
HEPBHOMU U HJIOKPUHHON cucTeM. [ nnoranamo-runodusapHas cuctema.

JdeMoHCcTpanuu

Ioptpert: U. I1. I1aBnos.

Ta6JII/IHI)I U CXCMBbI: ((OI[HOKJ'ICTO‘IHBI@ BOAOPOCIIN, «MHOTOKJIETOYHbBIC

Bojopocin», «bakrepum», «llpocreiimme», «OpraHbl LBETKOBBIX pPacTEHUN»,
«CucreMbpl OpraHoB IO3BOHOYHBIX KUBOTHBIX», «BHyTpeHHEe CTpOEHHuEe
HacekoMmbIxX», «Tkanu pacrenuit», «KopHeBsie cucreMel», «CTpoeHue credis»,
«CTpoeHne IMCTOBOM TMIACTUHKW», «TKaHW >KUBOTHBIX», «CKEIET YeIOBEKa»,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenpHas
cucrteMa», «<HepBHasg cucrema», «Koxa», «MpllleyHass cHCTEMay,
«BplenurenbHas cucTemay, «IOHIOKpHUHHAA cucteMmay, «CTpO€HHE MBI,
«Mmmynurer»,  «KumedHnomosoctHele», «Cxema  NHUTaHMS  PacTEHUI»,
«KpoBeHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpO€HHE TUIpPBI»,
«Crpoenue nnaHapum», «BHyTpeHHEe CTpoeHHE N0XKAEBOro 4epBs», «HepBHas
cucteMa poiO», «HepBHas cucrema aarymkw», «HepBHas — cucrema
pecMbIKarommxcsa», «HepsHas cucrema nruy, «HepBHad cucrema
MJeKonuTarmuxy, «HepBHas cucrema yenoBekay, «Pediekcy.

OO6opy/ioBaHKE: CBETOBOM MMKPOCKOII, MHUKpPOIpEnaparbl OJIHOKJIETOYHBIX

OpPraHM3MOB, MHUKpOIIpenaparbl TKaHEH, paKOBUHBI MOJUIFOCKOB, KOJUICKIMH
HAaCEKOMBIX, WIJIOKOXKHUX, YKUBBIE 3K3EMIUIAPbl KOMHATHBIX pPAacTEHUU, repOapuu
pacTeHUN pas3HbIX OTAENOB, BIAXKHBIE MpENnapaTbl KUBOTHBIX, CKEJEThI
NO3BOHOYHBIX, KOJUIEKIMU OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa,
0o0opy0BaHuE ISl IEMOHCTPAIMU TOYBEHHOTO U BO3AYLIHOTO MUTAaHUSI PACTEHUI,
pacuieruieHus Kpaxmalia u OelaKoB Mo AecTBUEM (PepMEHTOB, 000PYI0BaHUE TS
JEMOHCTPALX OIBITOB IO U3MEPEHUIO )KM3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JbIXaTeNbHBIX ABM)KEHUN, MOJIEIM TOJIOBHOT'O MO3Ta Pa3jIMYHbIX KUBOTHBIX.

JlabGopaTopHas padora «/3ydyeHre TKaHEH paCTCHUI».

JlaGopaTopHas padora «/3yueHne TKaHel )KUBOTHBIX».

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMHOkeHHe M pa3BUTHE OPraHM3MOB

®opmbl pa3sMHOXKEHHUSI OPraHMU3MOB: Oecrojioe (BKJIOuYash BEreTaTUBHOE) U
noysioBoe. Buael  OGecnosoro  pa3MHOXKEHHUsS:  TMOYKOBAaHUE,  CIOPYJIALMS,
(dparMeHTais, KIOHHPOBAHUE.



[TonoBoe pa3mHoxkeHue. [lonoBble KieTKH, win TameTbl. Meiho3. Craauu
Meno3sa. [loBenenne xpomocom B Menose. Kpoccunrosep. bruonornueckuii CMbIC
Meio3a W TMOJIOBOro Tmpolecca. Meio3 M ero Mecro B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzaponeieBoe passurue. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KENE3bl.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u ooreHes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmonoTBOpeHHe ©  3MOpPUOHAIBHOE Ppa3BUTUE KUBOTHBIX. (CrocoObl

OTIOIOTBOPEHHUSI:

Hapy»KHO€, BHyTpeHHee. [lapTreHorenes.

WunuBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPTaHU3MOB. Mopgocenes - 00Ha u3 2nagHvlx NPoodIEM IMOPUONIOCUM.
Konyenyus mopghocenoe u mooenu mopghoceneza. Craaum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). [poOnenue. Tumsl  apoGneHUs.
Jlemepmunuposannoe u HedepmuHupoannoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJEHUS MIICKONMUTAIOMIMX. 3apOJIbIIIEBbIE JTUCTKU
(racTpyssinust). 3akiiajKa OpraHoOB U TKaHEH U3 3apOJIBIIIEBBIX JIUCTKOB. B3anmHoe
BJIMSIHUE 4YacTell pa3BUBAIOIIETOCA 3apojpilia (d3MOpUOHAIbHAS WHIYKIIHS).
3aknazka IUTaHa CTPOEHMS JKMBOTHOIO KAk  pe3yibTaT HEepapXUUYECKUX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha H»MOPHUOHAIBLHOE PA3BUTHUE PATUMUYHBIX
(paKkTOpOB OKpY’KaOILEH CPEIbI.

Poct u pa3Butue x)uBOTHBIX. [locTaMOpuoHanbHbIl mnepuon. Ilpsamoe wu
HenpsMoe pas3BuTHe. PaszButne ¢ Metamopdo3oM y O€Clo3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOrMYECKOE 3HAYEHHE MPSAMOrO U HEMPSMOro
pa3BUTHS, UX pacnpocTpaHeHWe B mpupoie. Tumbl pocta >KUBOTHBIX. DaKTOpHI
PErYJSIUU POCTa )KUBOTHBIX U YesioBeka. CTaiuy MoCTIMOPUOHATILHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoOXeHne W pa3Buthe pacteHui. ['ametodut m cropodur. Meiio3 B
KU3HEHHOM ITKJIe pacTeHuii. Obpa3oBaHue CIiop B mporiecce meitosa. ['lamerorenes
y pacteHuil. OnioJ0TBOpEHHE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. [[BoiiHOE
OIJIOZIOTBOPEHUE Y IBETKOBBIX PACTEHUM.

OO6pazoBaHue U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemMoHcTpanuu

IToptpetsl: C. I'. Hapamun, X. [IInemas.



TaGauiel u cxembl: «BereratnBHOe pa3MHOXeHHE», «Tumbl Oecrosioro

Pa3sMHOXKEHUSY,

«PazMHOXeHHE XJIaMUIOMOHAIbD), «Pa3MHOKEHHE 3BIUICHB, «Pa3MHOXEHME
ruape», «Meio3», «XpoMocoMbl», «l'amerorene3», «CTpoeHue SULEKIETKH U
CIIEpPMATO30U1»,

«OCcHOBHBIE cTaguu OHTOreHesa», «lIpsmoe u Henpsimoe pasButue», «Paszputne
MaKcKoro yka», «PaszButme capanum», «PaszButme sArymkm», «lBonHOE
OIUIOAOTBOPEHUE Yy LBETKOBBIX pAaCTeHUI», «CTpOEHHE CEMSH OJHOIOJBHBIX U
IBYNOJBHBIX pacTeHUi», «KWU3HEHHBI LUK MOPCKOM KaIlyCThbD», «JKH3HEHHBIH
LUK MXa», <« KU3HEHHBIN LUK TANOPOTHUKAY, « KU3HEHHBIA LIUKII COCHBD.

O6ODVI[0B8,HI/I€: CBETOBOU MHUKPOCKOII, MHKPOIIPCIIapaThI HfIHGKJICTOK 141

CIIEPMATO30MI0B, MOJIENb «LIMKII pa3BUTHS JATYLIKI.

JlabopaTtopHast pabora «/3yyeHue CTpOEHHs IOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnueckas padora «BpISBICHHE NPU3HAKOB CXOJCTBA 3aPOIBILICH
IIO3BOHOYHBIX JKUBOTHBIX).

JlabopaTopHass padora «CTpoeHME OpPraHOB pPAa3MHOKEHUS BBICIINX

pacTeHu».

Tema 11. T'eHeTmka - HayKa O HaCJCeACTBEHHOCTH H M3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBIIEHUS U pa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Posb OTE€4ECTBEHHBIX YUYEHBIX B Pa3BUTHH T'E€HETHKH.
Pa6oter H. K. KonbiioBa, H. . BaBuniosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®dummmaenko, H. B. TumodeeBa- Pecosckoro.

OCHOBHBIEC T€HETUYECKUE TIOHSATUSA U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, AJIbTEPHATUBHBIC IMPU3HAKH, JOMHHAHTHBIA W PEUECCHUBHBIM
pU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs JTUHUS, THOPUIBI, TEHOTHUTI, (DEHOTHTI.
OCHOBHBIE METO/Ibl TCHETUKH:

TUOPUI0IOTUYECKHH, IIUTOTOTHYECKUN, MOJIEKYIISIPHO-T€HETUIESCKUN.

JdemoHcTpanuu

Iloptpetel: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. .

Basunos, A. H.
benozepckuit, I'. J[. Kapnedenko, 10. A. ®dunmumnaenko, H. B. Tumodees-PecoBckuii.

Ta6m/1u51 U CXCMBI. ((MCTO)IBI TCHCTUKID), «CxeMbl CKpCIIUBAHUS.

JlaGopaTtopnasi paGora «/[po3zodmima kKak OOBEKT TEHETHUYECKHUX

HUCCIIEIOBAHUI.



Tema 12. 3akoHOMEePHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. IlepBolii 3akoH MeHnenss - 3aKOH
eanHooOpa3usi rudbpuA0B nepBoro nokosieHus. [Ipasuno nomuHupoBanus. Bropoii
3aKOH MeHzensa - 3aKOH pacIlCIUICHHs NPU3HAKOB. LluTOnmornueckrne OCHOBBI
MOHOTHOPHUIHOTO CKpeIlMBaHus. [ umoTe3a 4ucToThl raMer.

AHanuzupyromee CKpELIMBaHHUE. IIpomexyTOUHBII XapaKkTep

HAaCJICTOBAHMUS.

Pacmennenue npu3HakoB IIPU HEMIOJHOM JIOMUHHAPOBaHUMU.

Jurubpunnoe ckpemuBanue. Tpetuii 3akoH MeHnens - 3aK0H He3aBUCUMOTO
HacJIeJOBaHUs MPU3HAKOB. L{UTOI0rMuecKkre OCHOBBI TUTMOPUIHOTO CKPEIMBAHMSL.

CueruienHoe HacnefoBanue npusHakoB. Paboter T. Moprana. CuemieHHOe
HACJICIOBAHWE T'€HOB, HApYIICHUE CHEIUIEHWS MEXKIy TIeHamu. XPOMOCOMHAas
TEOPUS HACIIECACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIN MEXaHU3M ONPEIEIICHHS M0JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M I'eTepOraMeTHBbIN MOJ. ['eHeTndeckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHue NprU3HaKoB, CLEIJICHHBIX C I10JIOM.

['eHoTun kak uenoctHas cucrema. [limeroTponust - MHOKECTBEHHOE JIEVCTBHUE
reHa. MHOXXECTBEHHBIM aiienu3M. B3auMonencTBue HEAUIEIbHBIX TI'€HOB.
KommemenrapHocTs. Onuctas. [Tonmmepusi.

I'eHeTMYECKUI KOHTPOJIb PA3BUTHUA PACTEHUN, J)KUBOTHBIX U YEJIOBEKA, a TAKXKE
(U3MOIIOTUYECKUX  MPOLIECCOB, TOBEIEHUS W  KOTHUTHUBHBIX  (DYHKIIMH.
['eneTnueckue MeXaHU3Mbl CHMOUOT€HE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3SHH -
MapasuT» M «XO3SMH - MHUKpoOHOM». ['eHeTHuecKue acmeKThl KOHTPOJS H
M3MEHEHUS HAClIeZICTBEHHON NH(POPMAIIUU B MOKOJICHUSIX KJIETOK U OPTraHU3MOB.

JlemoHcTpanumn

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

Tab6uuubl u cxembl: «IlepBblii 1 BTOpO 3akoHbl Menaens», «Tpetuii 3akoH

Menpaens», «AHaIU3Upylollee CcKpeuBaHue», «HenogHoe AOMUHHPOBAHUEY,
«CueruieHHOEe HacJlIeJIOBaHWE TMPU3HAKOB Yy Jpo3odmibl»y, «['€HeTHKa Iojay,
«Kapuotun yenosekay», «Kapuotun apozodpunsy, «Kapuotun nruiby,
«MHOXECTBEHHBIN aJlJICIN3M», « B3auMo1eiCTBHUE IT'€HOBY.

O6opyioBaHue: MOJEIH JIJISl IEMOHCTPAIIMH 3aKOHOB €IMHO00paswsi THOPUIOB

MEpPBOrO TMOKOJICHUS W pacHICIVICHUs MPU3HAKOB, MOJENb JJIs JEMOHCTpALUU
3aKOHAa HE3aBUCUMOI0 HACJEAOBAaHUS NPU3HAKOB, MOJENb JJIs JIEMOHCTPALINU
CUEIJIEHHOTO0 HacJieJJOBaHUs MPU3HAKOB, CBETOBOW MHUKPOCKOI, MUKpOMNpenapar:

«JIpozoduay.



IIpakTnyeckas paGora «M3yueHue pe3ynbTaTOB  MOHOTMOPHIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTnyeckasas  padora  «V3yueHue  pe3ynbTaTOB  JIUTHOPUAHOIO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeasl mpu  (GopMupoBaHMM (EHOTHUIIA.
N3menunBoCTh pU3HAKOB. KaduecTBEHHBIE M KOJIMYECTBEHHBIC NPU3HAKU. Bubl
MU3MEHYMBOCTU: HEHACIIEACTBEHHAs U HACJICICTBCHHAS.

MoaudukanonHass u3MeHYMBOCTh. Ponb  cpeasl B hopMHpoOBaHHUH
Mou(pUKaIIMOHHOW u3MeHuMBocTH. HopMma peakunu npusHaka. BapuanuoHHBbIN
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau@UKalMOHHOM
M3MEHYUBOCTH.

['eHOoTHIIMYECKAS] N3MEHYMBOCTh. CBOMCTBA T€HOTUIINYECKON U3MEHUYMBOCTH.
Buibl reHOTUITMYECKON N3MEHUYUBOCTU: KOMOWHATUBHAS, MyTallUOHHAS.

KomOuHatuBHas M3MEeHUYMBOCTh. Mei03 M MOJIOBOM mpolecc - OCHOBA
KOMOMHATUBHON M3MEHYUBOCTHU. POJIb KOMOMHATHBHON N3MEHYMBOCTHU B CO3aHUU
T€HETUYECKOr0 pa3HOoOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanuoHHass HM3MEHYMBOCTb. BuIbl MyTalMili: T€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  MHAYUHWPOBAaHHbIE MyTauuu. SInepHele U
HUATOILIa3MaTHYeCcKue MyTaunu. COMaTHYECKUE W MOJIOBBIE MyTauuu. [IpudauHel
BO3HMKHOBEHUS MyTalui. MyTareHol W WX BIHMSHUE HAa OPraHHU3MBI.
3aKOHOMEPHOCTH MYTALMOHHOI'O IIpolecca. 3aKOH T'OMOJIOTMYECKUX PSIOB B
HacieacTBeHHoW u3MmeHunBoctu (H.M. BaBuiioB). BHesinepHas M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onucenemuxa U INUSEHOMUKA, pOIb INUSEHEMUYeCcKUx Qakmopos 6
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUIMO8.

JlemoHcTpanumn

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

Tabmuel  u  cxembl: «Buasl u3MeHUMBOCTHY», «MoaudukanyoHHas

U3MCHYHUBOCTBY, «KomOnHaTHBHAs U3MECHYHUBOCTHY, «Meio3y,
«OmnogotrBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTammii.

OO6opyzioBaHME: KUBbIE U TepOapHbIE SK3EMIUIAPbl KOMHATHBIX PacTeHHI,

pucyHku (doTtorpaduu) ) KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYUBOCTH.
JlabGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEN
MOAU(UKAIIMOHHON W3MEHUYMBOCTU. [loCcTpoeHHWe BapuUallMOHHOTO psAa W

BAPHUALIMOHHOU KPUBO».



IpakTnueckas padora «Mytauuun y JApo3opuinbl (HaA TOTOBBIX

MUKpOIIpenapaTax)».

Tema 14. I'eHeTHKa YeJIOBeKa

Kapuorun wenoBeka. MexayHapoaHas mporpaMma HCCICIOBAHUS TE€HOMA
yenoBeKka. MeToabpl  M3y4Y€HUS ~ TEHETMKM  4YEJIOBEKAa:  T'€HEAJIOTMYECKHUH,
OJIM3HEIIOBBIMN, IIMTOTCHETUYCCKHUIA, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEACIEHNE FeHOTHIIA:
MIOJTHOT€HOMHOE CE€KBEHUPOBAHHWE, T€HOTUIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1Pananu3a. HacinencTBenHble 3a00ieBaHus YenoBeka. ['eHHbIE 1 XPOMOCOMHBIC
Oone3HM uYejoBeKa. bOJEe3HM ¢ HACIEACTBEHHOW MPEapacroiOKEHHOCTHIO.
3HaueHUEe MEAUIIMHCKON T€HETUKHU B MPEAOTBPAIICHUHN U JICUCHUH T€HETUUYECKHUX
3a0oJieBaHUN 4YenoBeka. MenuKo-TeHETHYECKOe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TE€HETHMYECKOro Irpy3ay». ITUUECKHUE ACTEKThl UCCICAOBAHHUMN B
00J1acTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (AKTOPHl MOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
(bU3UYECKOMY U XMMHUUYECKOMY 3arpsi3HEHHUIO OKpYsKarolle cpenbl. ['eHeTnueckas
MPEIPACIOIOKEHHOCTD YEIIOBEKA K MATOJIOTHSM.

JemoHcTpanuu

Tabaunel u cxeMmbl: «Kapuotun yenoBeka», «MeToabl U3YYEHUS] TEHETUKU

yesoBekay, «I'eHeTnueckue 3a00JeBaHUsI YETIOBEKay.

IIpakTnueckas padora «CocTaBiieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cesntekuiusi OpraHu3MoB

JloMecTuKanus u CeIeKIUs. 3apOKICHUE CENEKIUNA U JOMECTUKAIIMU. Y YCHHUE
H. 1. BaBumoBa o IleHTpax NpOUCXOXIECHUS W MHOT000pa3vs KyJIbTYPHBIX
pactenuii. PoJb cenekium B CO3JaHnuu COPTOB PACTEHHI U TOPOJI )KUBOTHBIX. CopT,
MopoAa, MITAMM. 3aKOH TOMOJIOTUYECKUX PSIAOB B HACIEACTBEHHOW M3MEHUYUBOCTHU
H. U. BaBusnosa, ero 3HaueHue IJis CEICKIIMOHHON pabOTHI.

Metoasl cenekimoHHON paboThl. VCcKycCTBEHHBI OTOOpP: MAacCOBBIM U
VHIUBUTY JIbHBIM. Ortansl KOMOWHAIIMOHHOM CCJICKIIUU. HUcneiTanue
MPOU3BOAUTENICH MO TOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKH
¢dbeHoTHna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIIbio aHanm3a JIHK.

NcKkycCcTBeHHBIM ~ MyTareHe3  Kak  METOJ[  CEJICKIIMOHHOW  paloThI.
PannanmoHHbIl 1 XUMUYECKUNA MyTareHe3 Kak MCTOYHHUK MYyTalUl y KyJIbTYPHBIX
dopm opranusmoB. lcmonb3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS U METOJIOB
pexkoMOuHaHTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjsi CEeIeKIUU.

[Tomyuenue MOJIUIUIONIOB. BuyTpuBuaosas rHOpUIN3aIINSL.
bnuskopoacTBeHHOE — CcKpeluMBaHue, WM WHOpumuMHr.  HepojcTtBeHHOE



CKpellMBaHue, Win ayTopuauHr. 'ereposuc u ero mpuuyuHbl. Mcmonb3oBaHue
rerepo3uca B cenekiuu. OtmanénHas rudpuauzanus. [Ipeogonenue Gecruioaus
MEXBUJOBBIX THOPUIOB. JIOCTHKEHUS CEICKIIMU PACTEHUN U )KUBOTHBIX. «3en1éHast
DeBoNOYUAY.

CoxpaHeHHE U U3yYEHHE TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHI U UX
JTUKUX POJAMYEH NIl CO3/IaHUsI HOBBIX COPTOB U THOPUAOB CEIBCKOXO35HCTBEHHBIX
KyJabTyp. HM3ydeHuwe, COXpaHEHUE M YIPABICHHE T'€HETUYECKUMHU pPECypCaMu
CEJIbCKOXO3SIMCTBEHHBIX M IPOMBICIOBBIX JKMBOTHBIX B LEIAX YIYYLICHUS
CYLIECTBYIOIIUX W CO3JaHHs HOBBIX MOPOJ, JIMHUM M KPOCCOB, B TOM YHUCIE C
IIPUMEHEHUEM COBPEMEHHBIX METOJ0B HAYYHBIX HUCCIIEIOBAHUM, IEPENOBBIX UAECH U
IIEPCIIEKTUBHBIX TEXHOJIOTUU.

JlemoHcTpauun

[Hoptpersl: H. U. BaBuios, 1. B. Muuypun, I'. [. Kapneuenko, II. IL
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabauub!l u cxembl: «LleHTpBI MPOUCXOXKAECHUSI 1 MHOTO00pa3Hsl KyJIbTYPHBIX

pacTeHui»,
«3aKOH TOMOJIOTMYECKUX PAJIOB B HACJIECACTBEHHOM H3MEHYMBOCTH», «METObI
cesekum», «Oraanénnas rudbpuauzanus», «Myraresesy.

JlabopaTopHasi padora «/3ydyeHne COpPTOB KyJbTYPHBIX PACTEHUM U TOPOL
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padora «/3yueHrne METO0B CEIIEKIINU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKka pacTeHU».
IKeKypceusi «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJEKIMU PACTCHHU U

JKMBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIIMIO, TJIEMECHHYO bepmy,
COPTOUCIIBITATENIBHBIA  yY4aCTOK, B TEIUIMYHOE XO3SHMCTBO, B J1a0OpATOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

Tema 16. BUOTEeXHOJIOTMSI U CHHTEeTHYeCKasi OMOJIOTUsl

OOBEKTHI, HUCIOJIb3YyeMble B OHMOTEXHOJOTHUU, - KIETOYHBIE M TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, 170. XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOTICYCHHE, TIONYyYEeHUE KHUCIOMOJOYHBIX  MPOIYKTOB,
BUHOJIeNMe. MukpoOuosornueckuii cuHTe3. OOBEKTH MUKPOOHOJOTHUUECKUX
TexHosiorui. [IponsBoacTBO Oesika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTUH M MHCTPYMEHTOB II€JICHANPaBJIECHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C II€JIBIO MOJYYEHHUS] OPTaHU3MOB U X KOMIIOHEHTOB,
COJIEpIKaIllUX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.

Knerounas wHxxeHepus. MeToapl KylabTypbl KJIETOK M TKAHEH PACTEHHUU U

#KUBOTHBIX. Kpuobanku. Comaruyeckas THOpUAM3aLNAS U  COMATUYECKHUM



sMOpuorenes. lcnonp3oBaHUe TraluloMoB B CEIEKUUM pacTeHui. [lonyuenue
MOHOKIOHANbHbIX anmumein. Hcnonav3zoeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 Meduyune. VICKyCCTBEHHOE OIUIONOTBOpEHHE. PeKOHCTpyKIM
AWLEKIETOK U KIIOHUPOBAHHWE XUBOTHBIX. METOJ TpaHCIIAaHTAlMH sIEp KIETOK.
TexHONOrMM  O31OPOBIEHUSA,  KYJIbTUBHUPOBAHUSA W  MHUKPOKJIOHAJIBHOTO
Pa3MHOXKEHUS CEIIbCKOXO035MCTBEHHBIX KYJIBTYP.

XpoMOCOMHass M TE€HHas WHXEeHepusA. VICKyCCTBEHHBIM CHHTE3 Te€Ha U
KoHcTpynpoBanue pekoMOnHaHTHbEIX JIHK. Co3nanne TpaHCreHHBIX OpPraHU3MOB.
JIOCTHKEHNS U TEPCIEKTUBBI XPOMOCOMHOM M T€HHON NHKEHEPUH. DKOJIOTHYECKUE
U 3TUYECKHUE NPOOJIEMbl TEHHON MHXXEHEPHH.

Menununckue Ouotexnonoruu. [locrrenomuas mudposas meaunmna. [TLP-
AuarHocTuka. MeraOoJOMHBIM aHamu3, TEHOLUEHTPUYECKUH aHallu3 IMpoTeoMa
YeJIOBEKa Ul OLICHKM COCTOSIHUSL €ro 340pOBbi. lCIonb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuouHxkeHepuss [ pa3padOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/1aHHs KOMILUIEKCHBIX
TKaHEH COYETAaHHMEM TEXHOJIOTUH TpEXMEPHOro OMONpHUHTHHTra U ckaddomiaunra
JUISL PELIEHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEIULIHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEJIbI0 OOecrnedyeHus KOMOMHMPOBAHHOU
3amuThl OT BOo30Oyauteneit OPBU, ycraHoBieHHE MOJEKYJISPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK- conepxammx BUpycOB, BBI3BIBAIOIIMX 0CO00 OMacHbIE
3a00JIeBaHUs YeJIOBEKAa U )KUBOTHBIX.

JlemoHcTpanumn

Tabaunpbl u cxembl: «/crnonb30BaHNE MUKPOOPTAaHU3MOB B MPOMBIIIJIEHHOM

npou3BOJICTBEY, «KileTouHas nHkeHepus», «['eHHast HHKEeHepus».
JlaGopaTopHasi padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.
IIpakTnueckas padora «llonyyeHre MOTOYHOKUCIBIX POAYKTOBY.
IKcKkypeusi «bUOTEXHOJIOTHSA - BaKHEHMIIas MPOU3BOAMUTEIbHAS CHJIA

COBpPEMEHHOCTHU (Ha OMOTEXHOJIOTHUYECKOE MTPOU3BOICTBO)».



11 KIIACC

Tema 1. 3apo:kaeHue W pa3BUTHE 3IBOJIOHUOHHBIX MNPEACTABJICHUI B
onoJIornu

OpomonuonHas teopust Y. JlapBunHa. Ilpenmnochliku BO3HUKHOBEHUS
napBuHH3Ma. JKW3Hb U Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBroKylye Cuiibl S3BOTIOLMH BUOB 110 Y. J{apBUHY (BBICOKAsi HHTECHCUBHOCTD
Pa3MHOXEHHUSI OpraHW3MOB, HACJEACTBEHHAass M3MEHUYMBOCTh, OoOprba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIN OTOOD).

Odopmiterne cuaTeTHaeckoi Teopuu sBosronuu (CTD). HeliTpanbras Teopus
sBomonMU. CoBpeMEeHHasi 3BOJIIOIMOHHAA OWOJIOrHs. 3HAUYE€HHUE SBOJIIOLHUOHHON
TEOpUU B POPMUPOBAHUU €CTECTBEHHO-HAYYHOUN KapTUHBI MUPA.

JemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. XK. Cent-Unep, K.
Krosee, Y. lapeun, C. C. YerBepukos, U. W. lImansraysen, . Xongenn, /1. K.
benses.

Tabsuub! u cxemsbl: «Crucrema xkuBoi npuposl (1o K. JIunuerw)», «JlectHuna

XKUBBIX cylecTB (1o Jlamapky)», «Mexanu3m QpopMUpoBaHUS TPUCIOCOOJICHUN Y
pacTeHuii U )KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra myremectBus Y.
Hapsuna», «Haxonku Y. [lapBuna», «@PopMbl OOpHOBI 3a CYIIECTBOBAaHUEY,
«IToponpr romyOei», «MHOrooopasue KyiabTypHbIX (QopM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (1o Y. [apBuny)»,
«Cxema COOTHOILIEHHS JBWXKYIIMX CHJI 3BOIMIOLUN», «OCHOBHBIE IOJOXKEHHUS
CUHTETUYECKON TEOPUH IBOJIIOLII.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonynsuus Kak 31eMeHTapHasi equHuIa 3BoItouud. COBpEMEHHBIE METO b
OLICHKM TE€HETUYECKOro pa3HooOpa3usi W CTPYKTypbl mnomyisuuid. M3meHenue
reHooH/a TOMYJSIIMM KaK 3JEMEHTapHOE SBOJIIOIMOHHOE SIBIEHUE. 3aKOH
reHeTudeckoro pasHosecus k. Xapau, B. BaitnOepra.

OnemeHTapHble (HAKTOPHl (IBHXKYIIME CHJIBI) 3BOJIIOLMHU. MyTalmoOHHbBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid reHOB —  ciayuyailiHbIe
HEHaIpaBJIeHHbIC U3MEHEHUS YaCcTOT aJljiesiel B monmynauusax. DPEGeKT OCHOBATENS.
Iphexm oOymuinounozo copaviwka. CHudbCeHue 2eHemuiecKkozo pasHooobpasus:
npuuunvl u cieocmsus. Ilposenenue aghghexma opetigha cenos 8 OONLUUX U MATBIX
NONYAAYUSX. Murpanumu. N3omnsauus MIOITYJISALIUHI: reorpaguueckas
(mpocTpaHcTBeHHAas ), Ononoruveckas (penpoayKTHUBHAs).

EctecTBeHHbIit oTOOp — HampaBistomuid (aktop sBomronUU. DOpMbI
€CTECTBEHHOTo  OTOOpa:  JIBWXKYUIUH, CTaOWJIM3HPYIOIIUH,  pa3pbIBAIOIIMI



(nm3pyntuBHbIi). [logoBoit oTOOp. BO3HMKHOBEHHE M SBOMIONUS COLIMATBLHOTO
MOBEJEHUS KUBOTHBIX.

[Ipucnoco0eHHOCTh  OpPraHU3MOB  Kak  pe3ysibTaT  MHUKPOIBOJIIOIUU.
Bo3HukHOBEHHE MPUCTIOCOOIEHUH Y OpraHU3MOB. ApOMOP(O3bI U UAMO0ATANTALIUH.
[Tpumeps! pucocoOIeHM y OpraHu3MOB: Mop(hooTuYecKre, PU3n0IOTHIECKUE,
OnoxuMuyeckue, mnoBefaeHYeckue. OTHOCUTENBHOCTh  MPHUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepun u CTpykTypa. BumooOGpa3zoBaHue Kak pe3ysbTaT
MUKpOdBOJIIOIMHU. M3onsauus — kioueBod (aktop BumooOpazoBanus. [yt wu
CIIOCOOBI BHUJI000pa30BaAHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (mosMIUIONIU3aIus,
ruOpuan3anys). JJuTeIbHOCTh 3BOIIOUOHHBIX IPOLECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

PoJ1b 3BOIOIIMOHHOM OMOJIOTHY B pa3pabOTKe HayUYHbIX METOJI0B COXPAHEHUs
OuopazHooOpazusi. MUKPOIBOJIIONUA W KOABOJIOLMS TMapa3UTOB U HX XO35EB.
Mexanu3mbl ((OPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C
HEW.

JlemoHCcTpauun

IToptpetsl: C. C. UerBepukos, 3. Maiip.

Tabauupl u cxembl: «MyTallMOHHas W3MEHYHMBOCTH», «llomynsannonHas

CTPYKTypa BUIA»,
«CxeMa mnposBIEHUS 3aKOHa Xapau—BaiinOepray, «/IBmxyine

CUJIBI ABOJIOLMHNY, «IJKOJIOTMYECKasi M30JISIUS  TOMYJAIUN  CEeBAHCKOM
dopenmny, «I'eorpaduyeckasi U30JALIKS JTUCTBESHHHUIBI CHOMPCKON M JINCTBEHHUIIBI
naypckoiy, «llonynsiioOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTB», «Cxema
JNEUCTBUSL €CTECTBEHHOTro O0TOOpa», «DopMbl OOpbHOBI 3a CYIIECTBOBAHUEY,
«HpycTpranbHbIi MeJlaHu3M», «KuBble HCKOIIaeMBbIE,
«IToxpoBUTENbCTBEHHAsT OKpacka KUBOTHbIX», «lIpenympexnaromas okpacka
YKUBOTHBIX),
«Dumzunonornueckue amantamuny, «lIpUcmOcOOIEHHOCT, OpraHU3MOB H €€
OTHOCUTENBHOCTBY, «Kputepuu Bupa», «Bunsl-nBoitHukn», « CTpyKTypa BUIa B
npupojie», «Crnocoosl BUgooOpazoBanusy, «I'eorpadpuueckoe  BUI000pa3oBaHUE
TpEX  BUIOB  JIAHJBIIICHY, « IKOJIOTHUYECKOE BUA000pa30BaHNE BUIOB CHHUIDY,
«[Tomumnnounsl pactenuit», «KamycTHo- peneuHbiil TuOpUmI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, dydesa MTHI] U

3BEpEeH ¢ MpuMepamMu pa3INYHbIX MPUCITOCOOJIEHUH, Yydelia ITUIl U 3Bepeil pa3HbIX



BHUJIOB, TepOapuy pPAcTeHW ONHM3KUX BUIOB, OOPA30BABIIUXCS PA3IUYHBIMH
crnoco0amu.

JlaboparopHasi pa6ora «BbisiBlIeHHE U3MEHUMBOCTU Yy 0COOEH OTHOTO BHIa».

JlaGopaTopnas padora «IIpucnoco0nenns opraHu3MOB 1 UX OTHOCUTEIbHAS
IEJ1€CO00Pa3HOCTDY.

JlabopaTopnass paGora «CpaBHeHHE BHAOB 1O MOP(HOIOTHYECKOMY

KPUTEPUIOY.

Tema 3. Makpo3BoIOLMS U €€ pe3yabTaThl

Meroabpl U3yd4eHHs] MakpodBOJIOUMHU. [lasieoHTONOrMYEeCKue  METOIbI

U3YYECHUS IBOJIIOLIHH.

[lepexonnbie Gopmbl U GUITOTCHETUYECKUE PAIBI OPTAHU3MOB.

buoreorpaguyeckue Meronbl u3ydeHus sBoirouud. CpaBHEHHE (IIOpHI U
dbayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduyeckue obnactu 3emuu. Bujsi-
SHJEMUKH U PEIIUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIbHO-MOP(OJOTHYECKUE METOIbl U3YUEHUS
ABONIOLMU. ['€HEeTHYeCKMe MEXaHHU3Mbl HBOJIIOLMU OHTOrE€HE3a W MOSBICHUS
SBOJIFOLIMOHHBIX  HOBUIECTB. ['OMOJIOTMYHBIE WM  AHAJOTUYHBIE  OPraHBI.
PyaumenTtapHsle  Opranbl M aTaBu3Mbl.  MOJEKYJISIDHO-  I'€HETUYECKUE,
OMOXMMUYECKHE U MAaTEMAaTUYECKHE METObl U3YUEHUS IBOJIIOLUU.

['omonornynble TeHbl. COBpEeMEHHbIE METObl MOCTPOCHUS (UIOTE€HETUUYECKUX
JIEPEBBEB.

XPOMOCOMHBIE MYTallMH U 3BOJIIOLUS TEHOMOB.

OOmue  3aKOHOMEPHOCTU (MpaBHIIa) SBOJIIOLIMH. Ipunyun CMeHbl
@ynxyuti. HeoOpatumocTs 3BOMIONMU. AanTuBHas paauauus. HepaBHOMEpHOCTH
TEMITIOB HBOJIFOLUH.

JlemoHCcTpanumn

IToptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mrosiep, O. ['ekkenb.

Tabauiel U cxeMbl: «OUTOTEHETUYECKUM Psif] JIOMIAIn», «APXEONTEPUKCY,

«3Bepo3yObie  smiepel»,  «Creronedansl»y,  «Purmodute»y,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduueckue 30HbI 3emun», «Jlpelid KOHTHHEHTOBY,
«Pemuktely, «HauyanpHble cTaguu HSMOPUOHAIBHOTO Pa3BUTUS TTO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHel», «PyaUMEHTHI»,
«ATaBU3MBI»Y, «XpPOMOCOMHBIE HAOOpHI YEIOBEKa H IMUMIaH3e», «l IaBHBIC
HaIpaBJICHUS BOIOLUNY, «O0IIME 3aKOHOMEPHOCTH IBOJTFOLIUN.

OO6opynioBanue: KOJUICKIIMU, TrepOapuu, MYJSKU MCKOMAeMbIX OCTAaTKOB

OpraHnu3MoOB, MYJLIKU T'OMOJIOTUYHBIX, dHAJIOTUYHBIX, PYAUMCHTAPHBIX OPTaHOB U

aTaBHU3MOB, KOJVICKIIUHN HACCKOMBIX.



Tema 4. IlpoucxoxnaeHue ¥ pa3BuTHE KU3HU HA 3eMiie

HayuHble THUMOTE3bl MPOUCXOXKIEHUA KU3HM Ha 3emie. AOUOreHe3 W
naHcrepmusi. JloHayuHble MPEACTABICHUS O 3apOKACHUM KU3HU (KPEalMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKIACHHUS KU3HU U €€ ONPOBEPKEHUE OnbITaMu D.
Penu, JI. Cnannannanmy, JI. [Tactepa.

[IpoucxoxaeHne >Ku3Hu U aCTPOOUOIOT U

OcCHOBHBIE 3Tanbl HEOPraHUYECKOW 3BOJIoLMH. [ ITaneTapHas (reosioruueckas)
ABOJTIONMUS. XUMUYECKas HBOIONUS. AOMOTEeHHBI CUHTE3 OPTaHUYECKUX BEIIECTB
n3 "Heopranmdeckux. Omeir C. Mumepa u I'. FOpu. O6pa3oBanue moJmMepoB U3
MoHoMepoB. Koaneppatnas rumoreza A. M. Onapuna, runore3a NEpBUYHOIO
oynboHa J>x. Xomnaeina, renernueckas runortes3a I'. Mémnepa. Pu6o3umsl (T. Yek)
u runote3a «mupa PHK» V. I'mnbepra. ®opMupoBanue MmeMOpaH 1 BOSHUKHOBEHUE
ITPOTOKJIETKH.

Hcropus 3emiu 1 METOIbI €€ n3ydeHus. Vickomaemble OpraHn4eCcKue OCTaTKU.
I'eoxpononoruss u e€ wmeronpl. OTHOCUTENbHAS W a0OCOJIFOTHAS F€OXPOHOJIOTH.
I'eoxpoHoIOrnyeckas 1mKasa: 30Hbl, dpbl, IIEPUOJBI, SIIOXU.

HauanbHble 3Tanbsl oprann4ecKoi 3BOIIOLMHN. [ 10sBIEHNE M 3BOJIIOLINS TTEPBBIX
KJIETOK. OBoyiolMg MeTabonu3Ma. BO3HMKHOBEHHME TEpPBBIX  JKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIUIEHKM KaK aHAJIOT MEpPBbIX Ha 3emiie COOOUIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxnenue 3ykapuoT (CUMOUOTEHE3). DBOJIOIIMOHHOE MMPOUCXOKICHHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BoO3HHKHOBEHME
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIIOIUM BBICHIMX pacTeHud. OCHOBHBIE apoMOp(do3bl
pactenunil. Bpixon pacrenust Ha cymy. [losBiaeHue CHOpPOBBIX pPACTEHUNA U
3aBoeBaHue uMu cymd. CemeHHble pacTeHusd. [IpoucxXoxkaeHHe [BETKOBBIX
pacTEHUN.

OCHOBHBIE 3Tamnbl HBOJIIOIUU KUBOTHOrO MHpa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbI€ KUBOTHBIE. KH3Hb B BOJE. DBOJIIOLMS [TO3BOHOYHBIX.
[Tpoucxoxnaenne ambubuii u pentuiauil. [IpoucxoxaeHue MIIECKONMUTAIOUUX U
ntull. [lpunnun xmodeBoro apomopdosza. OcBoeHHe O€CO3BOHOUYHBIMU U
MM03BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3emiie MO 3paM M IEpUoAaM: apxeu, MPOTEPO30M,
Majeo30i, Me3030i, KaitHo301. OO0Ias XapaKTepUCTUKA KIIUMaTa U T€0JIOTHIECKUX
npoueccos. [losiBeHre U paciBET XapaKTEPHBIX OPraHU3MOB. YTIeo0pa3oBaHUE:

€ro yCJIOBUS U BIIMSHHUE HA Ta30BbIM COCTAB aTMOC(EPHI.



MaccoBbie BBIMUPAHUS - 3KOJOTUYECKUE KpHU3UCHl mponuioro. [lpuunnsl u
CJIEICTBHSI MAacCOBBIX BbIMHpaHUW. COBPEMEHHBI 3KOJOTMYECKHA KPHU3UC, €ro
ocobennoctu. [Ipobiema coxpanenus 6uopazHooOpa3us Ha 3emIie.

CoBpeMmeHHass cuctemMa opranudeckoro mupa. [IpuHIMNIBL KIaccupUKaluu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbI OPTraHU3MOB.

JdeMoHCcTpanuu
[Hoptpetsi: @. Penun, JI. Cnamnannanuy, JI. [Tactep, Y. 1. Meunukos, A. 1.
Omnapun, [Ix. Xonneiin, I'. Ménnep, C. Mumnep, I'. FOpu.

Ta6auiel U cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. [Tactepa mo

MU3YUCHUIO CaMO3apoXKIeHUsl Xu3Hu», «Cxema ombita C. Mumiepa, I'. Opwn»,
«JTanbl  HEOPTraHUYECKOW  3BomoNUN»,  «l'€OXpOHOJIOTHUYECKas  IIKajiay,
«HavanpHbIe 3Tambl OpraHUYECKOM IBOIOIUNY», «CxeMa 00pa3oBaHUs JdYKApUOT
nyTéM cumOuorenesa», «Cucrema >KUBOM NpHPOAb», «CTpOCHHE BHUpYyCay,
«Apomopdo3bl  pactenuity, «PunHOPUTB), «OAHOKIETOYHBIE BOJOPOCINY,
«MHoroknerounsle Bogopocim», «Mxu», «llamopotHukmn», «l'oocemeHHbIe
pacteHus», «Opranbl IBETKOBBIX pacTeHU», «Cxema pa3BUTHS dKUBOTHOI'O MUPaAY,
«Apomopdo3sl KUBOTHBIX», «IIpocteiinmuey, «KumeunononoctHeiey, «Ilmockue
yepBu», «YnenucroHoruey», «PwiObl», «3eMHOBOAHBIEY, «IIpecMbIKaromecs,
«IItnuppy, «Mnekonuraromnme», «PasBuTue KU3HU B apXeUCcKou 3pe», «Pa3zButue
JKU3HU B MPOTEPO3OUCKON 13pe», «Pa3BuThE XKWU3HU B IAJICO30MCKOM 3pey,
«Pa3BuTHE KNU3HU B ME3030MCKOU 3pe», «Pa3zBuTHE KU3HU B KaTHO30MCKOU dpeEy,
«CoBpeMeHHas cucTeMa OPraHMYECKOTO MUPAY.

O6GopynoBanue: TepOapud pPacCTEHUH pPas3IMYHBIX OTJEJIOB, KOJUICKITUU
HACEKOMBIX, BJIAXKHBIE MTPEMapaThl )KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIUU
UTJIOKOXXUX, CKEJICThI [T0O3BOHOYHBIX KHUBOTHBIX, Uy4€Esia IITUIL U 3BEPEUN, KOJUICKIUN
OKaMEHEJIOCTEN, TIOJE3HbIX HCKOIMAEMbIX, MYJSDKH OpPraHUYECKUX OCTaTKOB
OpPTraHU3MOB.

BupryanbHas gaboparopHas padora «MoaenupoBaHue onbIToB Muiniepa—
IOpu 1o n3ydeHnto abMOreHHOTO CUHTE3a OPTAaHNYECKUX COCTMHEHUH B IIEPBUIHOM
atMocdepe».

JlaGopaTtopnasi padora «l3yueHHe W ONHUCAHUE HCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IpakTuyeckas padora «/3yueHue OCOOCHHOCTEW CTPOCHHS PACTCHHIA

Pa3HBIX OTIIEIOBY.

IIpakTuyeckass padora «/I3ydeHne OCOOCHHOCTEH CTPOEHUS TO3BOHOYHBIX
KUBOTHBIX». Tema S. IIpoucxo:kaeHune 4ei0BeKa - aHTPOIOreHe3

Paznensl 1 3aa4n aHTPOMOJIOTUH. METOIbI aHTPOTIOJIOTHH.



CraHOBIIEHHE TNPEACTABICHUI O MPOUCXOXKIACHUM YeIoBeKa. PernrunosHeie
BO33PEHMUS.

CoBpeMEHHBIE HAYYHBIE TEOPUU.

CX0ZCTBO Y€NOBEKA C )KMBOTHBIMUA. CUCTEMATUYECKOE MOJIOKEHUE YETOBEKA.
CBugerenscTBa  CXOACTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
MOPGOIOTHYECKHE, AMOPHOJIOTHYECKHE, (bH310JI0r0-OMOXUMHYECKHUE,
noBefeHueckne. OTIIMYNA YelIOBEeKa OT KUBOTHBIX. [IpsIMOX0kAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOMU
CUCTEMBL.

JBukymire cuiibl ((pakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COI[UAIbHEIE.
CooTHollleHne OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTagUMU aHTpoNoreHe3a. PaHHUE 4YeTOBEKOOOpa3HbIe OOE3bSHBI
(IpOKOHCYJIBI) M pAaHHHUE MOHTUBI — OOIIIKE MPEAKU YEIOBEKOOOPa3HbIX 00E3bsH U
JoJel. ABCTPAJIONUTEKN — JBYHOTHE MPEIKH JIIOACH. UeloBEK yMenblid, epBbIE
M3TOTOBIICHUS OPYAUM TpyAa. UenoBeK NpsMOXOIAIINN U IIEPBBIN BBIXOJ JIFOJIEH 32
npeaensl Appuku. Yenosek reiaenbOeprekuii - o0Ommil npe1ok HeaH1epTalIbCKOro
YeJIOBEKa M 4YeJIOBEKa pa3syMHOro. YesoBeK HEaHAEPTaIbCKUM Kak BUJ JIFOACH
XOJIOHOTO KiuMara. YeloBeK pa3yMHBI COBPEMEHHOI'O THUIA, JECHUCOBCKHMU
YeJIOBEK, OCBOCHUE KOHTHMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetuka u
[aJIEOr€HOMMKA.

DBOJIIOLMST COBPEMEHHOT'O 4esioBeKa. ECTeCTBEHHBIM OTOOp B MOIMYJSLUAX
yesnoBeka. MyTalMOHHBIN Tpouiecc M noJuMopdusMm. llomynsimuoHHbIE BOJIHBI,
npeid reHoB, murpanus U «dPGEKT OCHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJIOBEKa.

Yenoseueckne pacel. [loHatTne o pace. bonpmme pachel: €BpOINEOHIHAS
(eBpa3miickasi),  aBCTpaJlo-HETpOuAHas  (9KBaTOpHAJbHAs),  MOHTOJOUIHAS
(a3uarcko-aMepuKkaHckasi). Bpemss u myTH pacceieHus 4YesloBeKa M0 IUIaHeTe.
EauncTtBOo  yenoBeueckux pac. HayuyHas  HECOCTOSITENBHOCTH — pacHU3Ma.
[Tpucnoco01eHHOCTh YeTTOBEKA K Pa3HbIM YCIIOBUSIM OKpYXKatoiei cpebl. Biusaue
reorpaduaeckoii cpebl 1 apetida reHoB Ha MOPGOIOTHIO U (PU3HOJIOTHIO YeJIOBEKa.

MexaucCiUUIUIMHApHbIE ~ METOAbl B (u3nueckod  (OMOJOTrHYEecKOM)
AHTPOIIOJIOTUM.  OBOJIIOLIMOHHASL ~ AHTPOIOJIOTUS M MAJCOAHTPONOJIOTHSA
YeJIOBEUECKUX MOMyJsiuuid. buocoruanbHble UCCIeI0BaHUsS MPUPOILl YEIOBEKA.
HccnenoBanue K03BOIOLUHN OUOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Moprpetsr: Y. HdapBun, JI. JIuku, f. . Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxembl: «MeToIbl aHTPOTIOJIOTHIY, «[ OJIOBHOM MO3T 4eIOBEKay,




«YenoBexkooOpa3Hbie 00e3bsHb, «CKENeT YelOoBeKa M CKEJET MIMMIIaH3e»,
«PynMMeHTBI 1 aTaBU3MBbD», «JIBHKYyIIHE CUIIBI aHTPOIIOT€HE3a», « DBOIIOLUOHHOE
IPEBO YEJIOBEKAY,

«ABcTpasmonuTek»,  «YemnoBek  ymenblit»,  «YeloBeK  IPSIMOXOISIIHID,
«/leancoBckunt  4yenoBek» «Heannmeprameupb», «KpomanboHuBDY, «lIpenku
YEJI0BEKay, «IJTallbl 3BOJIIOLIMM YEJIOBEKa», «Packl yeoBekay.

OOopy/ioBaHHE: MYJSKM  OKaMEHEJIOCTEW, MPEAMETOB  MAaTEepUaIbHOM

KyJIbTypbl TIPEAKOB 4YejloBeKa, penpoaykiuu (doTtorpaduu) KapTHH C
MU(DOTOTUYECKUMU W OHOJICUCKUMHU CIOKETaMU TPOUCXOXKJEHHUSI YeJIOBEKa,
¢dororpaduu HaXOJOK UCKOMAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YEIOBEKa, MOJCIb
yeperna 4esIoBeKa U yepena IMMIIaH3€, MOJIETb KUCTH YEJI0BEKa U KUCTH IIUMIIaH3e,
MOJIEJI TOPCA IIPEAKOB YEJIOBEKA.

JlaGopaTopuasi pabGora «M3ydyeHue o0cCOOCHHOCTEH CTpPOCHUSI CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnyeckast padora «/3yuyeHne 3KOJIOrMYECKUX aalTallui YETOBEKA.

Tema 6. DJxojormsi — HayKka O B3aMMOOTHOLUIEHHMSIX OPraHU3MOB
HAJIOPraHU3MEHHBIX CHCTEM ¢ OKpY Kalollei cpenoii

3apoxIeHNe U pa3BUTHE dK0JIOTHH B Tpyaax A. ['ym6onpara, K. @. Pynse, H.
A. CesepuoBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazgenst u 3amauu
sKoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMU.

Metonbt sxonorun. [loneBsie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
npupoAHbIe U JiabopaTtopHbie. MojenupoBaHue B 9KOJOTUH. MOHHUTOPUHT
OKpY’KarolIel Cpe/ibl: JIOKaTbHBIN, peTUOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE HSKOJIOTMYECKUX 3HAHUM i1 4YeJoBeKa. KOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3eH uenoBeuecTBa ¢ npupojaoil. opmupoBanue
AKOJIOTUYECKOHN KYJIBTYpPbhl U IKOJOTHUECKON IPaMOTHOCTH HACEICHUSI.

JdemoHcTpanumn

[optpetnl: A. I'ymbonbar, K. @. Pynase, H. A. Cesepuon, J. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmmibel u cxeMbl: «Pa3mensl skonorum», «MeToasl skonorum», «Cxema

MOHHUTOPHUHTA OKPY>KatOUIEH Cpebl».

JlabopaTopHasn padora «3yuenue METOJIOB AKOJIOTUYECKUX

HUCCJICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUA

DKoJioruueckre (pakTopbl U 3aKOHOMEPHOCTH UX aeictBus. Knaccudukarms
IKOJIOTHYECKUX (PaKTOpOB: abMOTHYECKHNE, OMOTHYECKHEe, aHTpOoTIoreHHbIe. O01IHe
3aKOHOMEPHOCTH JeHCTBUA 3Koyorndeckux (aktopoB. [IpaBumo munumyma (K.



Mmpenrens, 0. JIubux). TomepanTHOCTh. DBPHUOMOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

Abuotnyeckue ¢akroppl. CBer Kak skosiornyeckuil ¢akrop. JleiicTBue
Pa3HBIX YYacCTKOB COJIHEUHOT'O CIEKTpa Ha OpraHU3Mbl. DKOJOTMYECKHUE TPYIIIbI
pacTeHUH M JKUBOTHBIX [0 OTHOUIEHWIO K cBeTy. CurHanabHas pojb CBETa.
doTonepruoIn3m.

Temnepatypa kak skojormdeckuil ¢akrop. [eilctBue TemmepaTypsl Ha
opranu3Msl. [IOMKHUIOTEpPMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonornmueckuid ¢akrop. IIpucmocoOnenus pacteHuil K
HoJJepXKaHU0 BOJHOro OanaHca. Kimaccugukanus pacTeHUil 10 OTHOLIEHHIO K
Bojzie. [Ipucrnoco6nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenpl oOMTaHUS OPraHUW3MOB: BOJIHAs, HAa3€MHO-BO3YILHAs, [OYBEHHAs,
riyOMHHAs  MOANOYBEHHAs,  BHYTpPUOpPraHu3MeHHas.  DU3UKO-XUMUYECKUE
0COOEHHOCTH cpej] 00uTaHus Oprann3moB. [Ipucrnoco0aeHus OpraHu3mMoB K KU3HU
B Pa3HBIX Cpelax.

buonornueckne purmsl. BHeninue u BHyTpeHHHE pUTMBbL. CyTOYHBIE U TOJUYHBIE
PUTMBL.

[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH KU3HHU.

’Kuznennsie hopmbl opranu3MoB. [Tonsitue o xu3HeHHOo# popme. JKu3HeHHbIE
dbopMbl pacTeHUIl: JEpeBbs, KYCTApHUKHU, KYCTapHUYKH, MHOTOJICTHHUE TpPaBhI,
OJIHOJIeTHUE TpaBbl. JKu3HEeHHbIE (HOPMBI JKUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOUOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pasa >KU3HHU.

buotnueckue paxtopsl. Buapsl 6noTHUECKMX B3aUMOJICHCTBUIN: KOHKYPEHITHS,
XUITHUYECTBO, cuMOU03 u ero ¢dopmel. [lapazutusm, koomepaius, MyTyalu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Hetpoduueckue
B3auMMOJICUCTBUS  (TomuYeckue,  (Qopuyeckue, (Gdadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJCHCTBUN JJIi CYIIECTBOBAaHUS OPraHU3MOB B Cpee
obutanus. [I[puHIMI KOHKYPEHTHOTO UCKITIOUCHMUSI.

JdemoHcTpanumn

Tabnuiel U cxeMbl: «IkoJiorudeckue (pakTope», «CBETOBOW CIEKTPY,

«IKOJIOTMYECKHE TPYNIBI )KMBOTHBIX IO OTHOLIEHUIO K CBETY», « TEIJIOKPOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE >KUBOTHBIEY», «DU3MOJIOTMYECKHAE aTaNTALUU
KUBOTHBIX», «Cpenbl O0OUTaHUS OpraHu3MoB», «buomornueckue pUTMBDY,
«Kuznennsle popMbl pacTeHU», « Ku3HeHHbIE POPMBI KUBOTHBIX», « IKOCHCTEMA

HIAPOKOJIMCTBEHHOTO Jieca», «IDKOCHUCTeMa XBOWHOTO Jiecay, «llemu mnuTaHus»,



«XUIHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «Cum0Om103»,
«Kommencanusmy.

Ob6opynoBanue: repOapul PAcTEeHUM W KUBOTHBIX, MPUCIOCOOJICHHBIX K

BIUSHUIO PA3UYHBIX JKOJOTUYECKUX (AKTOPOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOUBBIX M TEHEBBIHOCIHMBBIX PACTEHHH, CBETONIOOMBEHIC, TEHEIIOOMBBIC U
TE€HEBBIHOC/IMBbIE KOMHATHBIE PACTCHUS, repOoapuu U KOJUIEKIMU TEIIONI0OUBBIX,
3UMOCTOMKHX, MOPO30yCTOWUYMBBIX PAaCTEHUM, Yyyena NTHI U 3Bepei, repoapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepoduram, mezopuram, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJJIEKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUIGKIIMM PACTEHUM U JKUBOTHBIX, OOJIAJAIOIUX YepTamu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSAM YCIOBUW KHU3HU, TrepObapuu u
KOJUIEKIIMM PACTEeHU M >KMUBOTHBIX PA3NHMUYHBIX JKU3HEHHBIX (HOPM, KOJUIEKIIHH
’KUBOTHBIX, YYaCTBYIOIIUX B Pa3INYHbIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopnasi pabora «BbisiBIeHHe NPUCTOCOOJEHUM OpPraHu3MoOB K

BIIUSTHUIO CBETAY.

JlaGopaTopuasi pabora «BbIsiBIieHHE MPUCIIOCOOJICHUN OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBD».

JlaGopaTopHas padoTa «AHaTOMUYECKHE OCOOEHHOCTH PACTEHUH U3 pPa3HbIX
MECT OOUTaHUS.

Tema 8. Ixos10rvsi BUAOB ¥ NOMYJISA U

DKOJIOTMYECKHE  XAPAKTEePUCTUKU  TMOMYJSLHUU. [lonynsumst ~ Kak
ouonoruyeckasi cucrema. Poiab HEOTHOPOHOCTH cpefibl, (U3UUIECKUX 0aphepoB U
0COOEHHOCTEN OMoJIoruu BUAOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuid. OCHOBHBIE TIOKa3aTeld TMOMYJALMH: YHCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M TM0OJOBasi CTPYKTypa, pPOXKAAEMOCTb, HPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DKoJloruyeckas CTpykTypa nomyssiuu. OLeHKa YUCIEHHOCTU MOIYJISIUY.
JluHaMuyKa MOMyJsIUU U €€ peryisuusd. buoThyeckwili MmoTeHuuan MOITYJISIUY.
MopenrpoBaHue JUHAMUKH NOIYJSIUU. KpuBbIe pocTa YUCIEHHOCTH MOIYJISILUH.
KpuBble BbDKMBaHUA. Perynsduus 4YMCIEHHOCTH MOMYJSIUA: pojb (aKTOpOB,

3aBUCAIINX N HEC 3aBUCAIINX OT IINIOTHOCTH.

DKOJIOTUYECKHUE CTpaTeruu BUaoB (r- u K-ctparerun).

[Tonsitue 00 sKojMorMyeckod Hume Buga. MectooOutanue. MHoromepHas
Mozenb 3Kkosiorndeckon Humm Jx.M. XatunmHcoHa. Pa3Mmepsl 3KOJIOrAYECKON
Humy. [loTeHImanbHas U peain30BaHHAas HUILIH.

Bun kak cucrema nonynsuui. Apeanbl BUIOB. BuIbl M MX JKU3HEHHBIE

CTpaTeruu.



DKOJIOTUYECKUE HKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJCHUSI W MUIpalldid >KUBOTHBIX. buosornueckue
WHBA3UHU UY>KEPOJHBIX BUJIOB.

JemoHCcTpanumn

[Moptper: /. . XaT4nHCOH.

Tabmuiel U cxembl: «DKOJOTHYECKHE XapaKTEPUCTUKHU TOMYJISLIUN,

«lIpocTpaHcTBEHHass  CTpyKTypa mnomyiasuun», «Bo3pacTHeie  nupamuisl
nonyysiquu», «CKOpOCTh  3acelieHUs] TOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mozeinsb 3xonorudeckor Humm Jx. U.

XaTYMHCOHA.

ObopynoBanue: repdbapun pacTeHUH, KOJJICKIIUHA KUBOTHBIX.

JlaboparopHnasi pabora «[Ipucnoco6ieHus ceMsiH paCTeHUM K pacCeIeHUIO».

Tema 9. IKo10rus c000IECTB. IKOJIOTHYECKUE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsi3M MeEXIy
OpraHu3MamH B OMOLIEHO3E.

Okocucrema kak oTkpbiTag cucrema (A. [x. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B SKOCHUCTEME: MPOJIYIEHTb, KOHCYMEHTBI, PEIyIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckne nenu u cetn. AOUOTHYECKUE OJIOKH
skocucTeM. [TouBbl U Wbl B 3KocucTeMax. KpyroBopoT BEmECTB U MOTOK YHEPTUH
B DKOCUCTEME.

OcHOBHBIE TTOKa3aTeNM SKocUcTeMbI. buomacca 1 mpoayKiusa. IKOJIOrHYeCKHUe
MUPaMUIbl YHCEIl, OMOMACChl U DHEPTUH.

Jlunamuka sxkocucmem. Kamacmpoguueckue nepecmpotuixu. Duykmyayuu.
HampaBnennbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB - cykiieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX MPUYUHBL. AHTPOINOTreHHbIC BO3JCHCTBHUS Ha
cykueccuu. KnumakcHoe cooOniecTBo.
buopaznoobOpaszre M TOJHOTa KPYroBOPOTa BEIIECTB - OCHOBA YCTOWYHUBOCTHU
COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHUCTEMBI MOpPEU H

OKEaHOB. DKOCHCTEMBI TYH/IP, JIECOB, CTENIEH, TyCThIHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBbI. Arpo3kocucTteMa. ArpoieHo3. Paznuumns
MEXTy aHTPOIIOT€HHBIMU U MPUPOAHBIMU IKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
braopa u ¢ayna. CuHaHTpomnuzaius Tropojickoil ¢dayHbel. buosorudeckoe u
X035IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OPTaHU3MOB B

IKOCUCTEMAX. Poib Kackaomozo 3ghghexma u 6u008-30udpuxamopos (Kirouesvlx



61008) 6 pyHKyuoHuposaruu sxocucmem. IlepeHOC SHEPTHH W BEHIECTB MEXKITY
CMEXXHBIMU SKOCUCTEMAaMHU. Y CTOMYMBOCTh OPTaHU3MOB, IIOITYJISILIUI U 3KOCUCTEM B
YCJIOBUSIX €CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JACHCTBUMA.

MexaHu3Mbl BO3/1EMCTBUS 3arpsA3HEHUI Pa3HbIX TUIIOB HA CYOOPraHU3MEHHOM,
OPraHU3MEHHOM, IOMYJISIHMOHHOM H  3KOCHUCTEMHOM  YPOBHSIX, OCHOBBI
3KOJIOTUYECKOTO HOPMHUPOBAHUSA AHTPOIIOITEHHOIO BO3JEUCTBUs. MeTononorus
MOHHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHCcTpanuu

[Moptpet: A.JIx. Tencnu.

Tabaumpl M CXCMBL: «CTpykTypa  OHOIlEHO3a»,  «DKOCHUCTEMa

HIMPOKOJUCTBEHHOIO JIECay, «DKOCUCTEMA XBOMHOIO Jieca», «DyHKIMOHAIbHBIE
IPYIIBI OPTaHU3MOB B 3KOCUCTEME», «KpyroBopoT BEImIECTB B OJKOCHCTEMED,
«Uenn nuranus  (macTOWIIHAs, AETpUTHas)», «IDKOJIOrMYEcKas MUpaMuaa
qucen», «JKOJIOTUYECKas NHUpaMuaa OMOMacchl», «IKOJOrMueckas IUpaMuja
sHeprum», «O0pa3zoBanue Oosotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE
Jieca Iocle noxapa», « 9KOCUCTeEMa 03epar, «ArpoueHos», «Kpyropopor BeriecTs
U MIOTOK HEPIUHU B arporeHose», «IIpumepsl ypboskocuctem».

Oo6opynoBanue: repdbapun pacTEHUM, KOJUICKIIMA HACEKOMBIX, Uyuesia MTHUI] U

3Bepeil, repbapru KyJbTypHBIX U JUKOPACTYIINX PACTEHUM, aKBapUyM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «l3ydenue u onucanue ypOo0odKOCHUCTEMBDY.

JlaGopaTopuasi pabora «V3yueHue pa3zHOOOpa3us MEJIKUX MMOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKYypeHsi «DKCKYpCUsi B TUIMYHBIA OWOreoneHo3 (B AyOpaBy, OEpe3HSK,
€JIbHUK, Ha CyXOJ0JIbHBIA UJIU TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcHsl «DKCKYpCHs B arpodKOCUCTEMY (Ha TOJIE WM B TEILIMYHOE

x034icTBO)». Tema 10. buocgepa - rinodaabHasi IKoCUCTEMA

buocdepa - oOuiennanerapHas o000Jiouka 3eMiid, TAE€ CYIIECTBYET WIH
CyIlleCTBOBaJa XU3Hb. Pa3BuTue mpenacraBieHuit o ouocdepe B Tpynax 3. 3rocca.
VYuenue B. U. Bepnanackoro o ouochepe. O6mactu 6uocdepsl u e€ coctan. XKupoe
BELIECTBO OMocdepsl U ero GyHKIHMH. 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OMOC]EpHI.
Ocobennoctn  Omocepsl Kak TrI00ATBHOM  DKOCHCTEMBI. JlMHAMHUUYECcKoe
paBHOBecue B Oumocdepe. KpyroBoporbl BemiecTB M OMOTC€OXUMUYECKUE ITUKIIBI
(yraepona, azora). PUTMuuHOCTS siBJICHUH B Ouocdepe.

3onanbHOCT Onochepsl. [lonsTue o 6mome. OcHOBHBIE OMOMBI CYIIN: TYHIPA,
XBOMHBIC JIeca, CMEIIaHHbIE U ITUPOKOJIUCTBEHHEBIE JIieca, CTEIH, CAaBaHHBI, ITyCTHIHH,

TPONUYECKHUE JieCa, BBICOKOrOpbs. KiMMar, pacTUTENbHBIA W YKUBOTHBIA MU



o6uomoB cymu. CTpykrypa U (yHKIIUS >KHBBIX CHCTEM, OIIEHKAa MX PECYpPCHOTO
nmoTeHIana u 6uochepHbIx HYHKITUN.

JdeMoHCcTpanuu

[Toptpetsi: B. U. Bepnanackuii, 3. 3rocc.

Tabmuubl u cxembl: «['eocheprr 3emnn», «KpyroBopor azora B mpupomae»,

«KpyroBopoT yriepoma B mnpupojae», «KpyroBopoT KHCIOpPOJa B TMPUPOIE,
«KpyroBopoT Bojzibl B mipupone», «OCHOBHbIE OMOMBI cyliny, «KinMmatudyeckue
nosica 3emnn», «TyHnapa», «Tairay, «CMemanubii Jjiecy, «IIIUpoKOJIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycThiHgY, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. HestoBek 1 OKpyKaOLIas cpeaa

DKOJIOTUYECKHE KPU3UChI W WX NpUYUHBL. Bo3neiicTBUEe YenoBeKa Ha
ouocdepy. 3arps3HeHne BO3AyITHON cpeabl. OxpaHa Bo3ayXa. 3arps3HeHre BOTHOM
cpeasl. OxpaHa BOAHBIX pecypcoB. Paspymienune mnouBbl. OXpaHa MOYBEHHBIX
pecypcoB. I3MeHeHne Kinmara.

AHTpOIIOTEHHOE BO3JEHUCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO U KUBOTHOrO0 Mupa. OCHOBHBIE MNPUHIUIIBI OXPaHbl MPUPOJIBI.
Kpacasie xHuru. Ocob6o oxpansemble mnpupognsie Tepputopun (OOIIT).
Borannyeckue caibl ¥ 300J10TUYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIBI YCTOWYUBOTO PA3BUTHUS UYETOBEUECTBA U IPHUPOJIBI.
PanvonanpbHO€ ~ MPUPOMOMNONIBL30BAHUE W COXpPaHEHHWE  OMOJIOTHYECKOTrO
pazHooOpa3ust 3emuid. OOIIMEe 3aKOHOMEPHOCTH TJIOOAJIBHBIX HSKOJOTMYECKHUX
Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TOCIIC/ICTBUSI.

Pa3zBuTe METOAOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTE€HHBIX
nporieccoB. CHCTeMHBIE UCCIEIOBaHUSI Tepexo/la K pecypcocOeperaronein u
KOHKYPEHTOCTIOCOOHOM sHepreTuke. buonornueckoe paznoodpasue u Ouopecypcehl.
HanmonanbHbie HMHPOPMAIMOHHBIE CHUCTEMBI, OO0ECIEUUBAIOIIUE JOCTYN K
MHpOpMaIlUU 1O COCTOSHUIO OTACIBHBIX BUJIOB UM AKocuUCTeM. (OCHOBBI
AKOpeabMIMTAllMd HKOCUCTEM U CIHOCOOOB OOpHOBI C OHOMOBPEKICHUSIMH.
PexoHCTpYyKIIHSI MOPCKUX Y HA3E€MHBIX SKOCUCTEM.

JdemoHcTpanumn

Tabauiiel U cXeMbl: «3arps3HeHue atMochepbl», «3arpsa3HeHue ruapochepo»,

«3arpsi3Henue nmouBby, «IlapHuKoBHI 3PPexT», «Ocob00 OXpaHseMbie TPUPOTHBIC
TEPPUTOPHUI», «MOJenu yrpaBIsieMOTro MUpay.

Oo6opynoanue: pororpadun oxpaHsieMbIX pacTeHHI U kUBOTHBIX KpacHol

kHuru Poccuiickon ®enepanuun, KpacHol KHUTHM pernoHa.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMUBI 110
BUOJIOTUN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
oOy4JaronMMuUCsl MporpaMM CpelIHero oOmero o0pa3oBaHUs: JMYHOCTHBIE,
METAIPEIMETHBIE U MPEIMETHBIE.

B cTpykType JUYHOCTHBIX pe3yibTaTOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTHH
BBIJICJICHBI CJICIYIOIINE COCTABJISIIOIIME: OCO3HAHHE OOYYAIOUIUMHUCS POCCUUCKOMN
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH
U CaMOONpENCNCHUIO0, Haiuuyue Mmomusayuu K OOydYeHHIO  OHOJIOTHH,
yeneHanpaegienHoe pazeumue BHYTPEHHHX YOCXKICHUM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEM M HUCTOPUYECKUX TPATULIMUN pPa3BUTHS OHUOJIOTHYECKOTO
3HaHUSA, 20MOBHOCMb U CNOCOOHOCMb 00YYAIOIINXCSI PYKOBOJICTBOBATHCSI B CBOEH
NEATEIBHOCTH [IEHHOCTHO-CMBICIIOBBIMH  YCTaHOBKAaMH, MPUCYLIIUMH CHCTEME
OMO0JIOrHYECKOro 00pa30BaHUs, HAIUYUE NPABOCOZHANUS YKOJIOTUYECKOU KYIbTYPHI,
cnocobnocmu cmagums 11 U CTPOUTH )KM3HEHHBIE TIaHBI.

JIM4HOCTHBIE pe3yIbTaThl OCBOCHUS IIPOrPAMMBI IO OMOJIOTHH IOCTUTAIOTCS B
€MHCTBE Y4YeOHON M BOCHHUTATEIbHOM JESATEILHOCTH B COOTBETCTBUH C
TPAAUIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEICHUSI U CIOCOOCTBYIOT MpolleccaM CaMOIMO3HAHUS, CAMOBOCIHUTAHUSI H
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEW TO3UIMM JIUYHOCTH, MATPUOTHU3MA W
YBaXKECHHS K 3aKOHY W MPABOMOPSAJIKY, YEIOBEKY TPYJla U CTapUIEMy MOKOJIECHHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TpaaulMsIM MHOTOHAIMOHAIIBHOTO Hapoaa Poccuiickont denepanuu, Npuposie U
OKpYyXarouien cpee.

JInyHOCTHBIE PE3yIbTaThl OCBOEHUS yueOHOT0 IpeaAMeTa « BHOSIOTHs HOIKHBI
OTpaXXaTh TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTHU, CUCTEMON IIEHHOCTHBIX
OpUCHTAllU{, TIO3UTUBHBIX BHYTPEHHHX  yOEKIEHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIEeCTBA, pPacUIMpPEeHUE >XKU3HEHHOTO
OTBITA W OMbITA ACSATEIBHOCTH B IMPOLECCE pean3allii OCHOBHBIX HAIPaBJICHUI

BOCHHUTATEIILHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4YaCTH:



1) rpamaaHCKOro0 BOCIIUTAHUSA:

- c(hopMUPOBAaHHOCTH TPAKIAHCKON MMOZHUIIHH 00yUYaOIIETOCs Kak
aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUUCKOTO 00IIECTBA; OCO3HAHUE CBOMX KOHCTUTYIITMOHHBIX
MpaB U 00s3aHHOCTEHN, YBaXKEHHUE 3aKOHA U MTPABOIOPSIKA; TOTOBHOCTh K COBMECTHOM
TBOPYECKOU JIEITEIHHOCTH IIPHU CO3JaHUM YUCOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U
MO3HABATENILHBIX 3a]1a4, BHITIOJTHEHUN OHOJIOTHYECKUX IKCIIEPUMEHTOB; CIIOCOOHOCTh
OTPEeIeNIATh COOCTBEHHYIO TTO3UIIUIO IO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOM KU3HU
1 OOBSICHSITH €¢;

YMEHHE YYUTBIBATh B CBOUX NEHCTBUSAX HEOOXOIUMOCTb
KOHCTPYKTHUBHOT'O

B3aMMOJICUCTBUS JIIOJEH C pa3HbIMU YOEKICHUSIMU, KyIbTYPHBIMH LIEHHOCTSIMU U
COI[MAILHBIM MOJIOKEHUEM; TOTOBHOCTh K COTPYJAHUYECTBY B MPOIECCE COBMECTHOTO
BBITIOJTHEHUS ~ Y4YeOHBIX, IIO3HABAaTEIIbHBIX W  HCCIEIOBAaTEIbCKUX  3ajad,
YBAXUTEJIHHOTO OTHOIIEHUS K MHEHHUIO ONIMOHEHTOB NpPH OOCYXKICHUH CIIOPHBIX
BOIIPOCOB  OMOJIOTHYECKOTO  COJIEpXAHUS; TOTOBHOCTh K TyMaHUTApHOU U
BOJIOHTEPCKOM JIESITENBLHOCTH;

2) MATPUOTHYECKOr0 BOCIIMTAHUS:

- c(OpMHUPOBAHHOCTh POCCUICKON TI'PAKIAHCKOW HACHTHUYHOCTH, MaTPHOTHU3MA,

YBa)KECHHS K CBOEMY HapoOly, YyBCTBA OTBETCTBEHHOCTH Tepen PoauHol, ropaoctu

3a CBOM KpaH, CBOXO PonnHy, CBOM S3BIK M KYyJbTYpPY, IPOLLIOE W HACTOSIIEE

MHOTOHAIIMOHAIIBHOTO Hapoza Poccuu;

- IICHHOCTHOE€ OTHOUIIEHWE K MPUPOJHOMY HACIEAUIO U TMaMSITHUKAM HPUPOIbI,

noctuxeHusm Poccum B Hayke, HCKYCCTBE, CIOpPTE, TEXHOJIOTUSX, TPYIE;

-- CMOCOOHOCTH OILIEHUBATH BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE

OMONIOTHUH, TIOHUMAHUS 3HAYCHHUS OMOJIOTHM B TIO3HAHWU 3aKOHOB NPHUPOJbBI, B

KU3HU YyeJoBeKa u COBPEMEHHOTO 00111eCTBa;

- uaehHas yOeXIEHHOCTh, TOTOBHOCTb K CIy)XEHUIO U 3ammuTe (OTeuecTna,

OTBETCTBEHHOCTh

3a €ro Cyaboy;

3) AYXOBHO-HPAaBCTBEHHOI'0 BOCHHUTAHMSL:

- OCO3HaHHUe JIYXOBHBIX LIEHHOCTEU POCCUKUCKOTO HapoJa;

- c(OpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MOBEICHMUSI,;

- CIIOCOOHOCThH OIIEHHWBAaTh CUTYallMI0 W TPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH Ha

MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

- OCO3HaHHWE JIMYHOTO BKJIaJa B MOCTPOEHUE YCTOWYMBOTO

Oynmy1ero;



- OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POJHUTEIISIM, CO3JAaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO
NPUHATHS LICHHOCTEH CEeMEHHOMN >KM3HU B COOTBETCTBHH C TPAJAMIIUSIMHU HapOJOB
Poccuu;
4)3¢TeTHYECKOro BOCIIUTAHUS:
- DCTETHUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas JICTETHUKY OBITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOIICHUI;
- IOHUMAHUE SMOLIMOHAIBHOTO BO3/ICUCTBUS )KUBOU MPUPOBI U €€ LICHHOCTH;
- TOTOBHOCTb K CAMOBBIPQXEHHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMJICHUE
MPOSIBIIATH KAY€CTBAa TBOPUYECKOU JINUHOCTH;

S) ¢usnyeckoro BocnMTAHUA, (POPMUPOBAHUA KYJABTYPbI 310POBbA H
IMOLMOHAJIBHOIO 0/1aroNOIy YU :

- TOHMMAaHUE W peaju3alus 3I0pOBOro U Oe3omacHoro oOpasa >KU3HU (310POBOE
NUTaHUE, COOJII0ICHNE TUTUEHUYECKHUX MPAaBUII U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATUI W OTAbIXa, peryisipHas (U3MYecKass AaKTUBHOCTh), OEpEeKHOrO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3HUCCKOMY U
MICUXUYECKOMY 37I0pOBbIO; MOHUMAHUE IIEHHOCTU MPaBWI UHAUBUIYAIBHOTO H
KOJIJIEKTUBHOT'O O€30I1aCHOTO MOBEACHUS B CUTYAIUSAX, YTPOXKAIOIINX 3I0POBBIO U
KU3HH JIIOJICH; OCO3HAHHWE TIOCICICTBHA W HENPHUITHSI BPEIHBIX IPUBBIUCK
(ynoTpeOmneHus ajaKorosi, HAPKOTUKOB, KypEeHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

- TOTOBHOCTH K TPYyy, OCO3HAHHE IICHHOCTU MacTEePCTBA, TPYAOII00HE;

- TOTOBHOCTh K AaKTUBHOW JEATEILHOCTH TEXHOJOTHYECKOW W COIMAIbLHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATh TaKyl0 JI€ATE€IbHOCTh; - UHTEpPEC K pa3iIudHbiM chepam
npodheCCUOHATIBHON JIEATEIbHOCTH, YMEHHUE COBEPIIATh

OCO3HaHHBIN BBIOOp OyyIIei Mpodeccruu 1 pean30BbIBATH COOCTBEHHBIE
KU3HCHHBIC TITAHbL;

- TOTOBHOCTH U CLIOCOOHOCTH K 00pa30BaHHIO M CaMOOOPa30BaAHUIO HA MPOTSHKCHUH
BCEH JKU3HHU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

- JKOJIOTHYECKH 11€JIECO00pa3HOe OTHOIICHHUE K TPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS;

- TIOBBIIICHUE YPOBHSA JKOJOTHYCCKON KyJNBbTYPhl: NPHOOPETCHHE OIbITa
IUTAHUPOBAHUS TIOCTYIIKOB W OICHKA WX BO3MOXXHBIX TIOCICACTBUN IS
OKpYXarouen Cpebl;

- OCO3HaHUE INI00ATBHOI0 XapaKTepa 3KOJOTUYECKUX MPOOJIEM U ITyTEN U pELICHMS;



- CIIOCOOHOCTbH UCIIONIB30BATh MPUOOPETaeMbIe TP U3YUSHUN OUOJIOTHH 3HAHUS U
YMEHUS TP pelIeHUU Ipo0sIeM, CBA3aHHbBIX C palliOHATbHBIM
MIPUPOIOTIONIB30BaHUEM (COOITIOIEHUE TPABUJI IOBEICHUS B IPUPOJIE,
HaIpaBJICHHBIX HA COXPAHEHHE PABHOBECHS B DKOCUCTEMAX, OXpaHy BUJIOB,
aKocucTeM, orochepsr);

- AKTUMBHOE HENpUSTHE JCHCTBUMN, MPUHOCSIIIMX BPEA OKPY>KAIOIIEH MPUPOIHON
cpene, yMEHUE MPOTHO3MPOBATH HEOIArONPHUITHBIE YKOJIOTMYECKUE MOCIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUM U ITPENOTBPALIATh UX;

- HaJU4Hhe Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYpHI,
OmnbITa JEeSATENbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, yYMEHUS
PYKOBOJICTBOBAaTbCS UMM B II03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTHUYECKOU JEATEIBHOCTH IKOJIOTMYECKOU
HaIlpaBJIECHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHUA:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PEHM S, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKd M OOLIECTBEHHOM IMPAaKTUKH, OCHOBAHHOI'O Ha JAUAJIOre KyJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

- COBEpILIEHCTBOBAHUE S3BIKOBOM M YHUTATEIbCKOW KYJIbTYpbl KakK CpeICTBa
B3aUMOJICHCTBUS MEXIY JIOAbMHU U IO3HAHUS MUPA;

- ToHUMaHue crnenuduku OUOJIOTUM KaK HayKd, OCO3HaHMS €€ poJd B
(OpMHpPOBAaHMK PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LEIOCTHOIO
IpPEICTaBICHUA 00 OKpYXarolleM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YeJOBEKa U
oOuiecTBa, B IO3HAHUU TPHUPOAHBIX 3aKOHOMEPHOCTEW M pEIIEHUU MpodiieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

- yOexnEHHOCTh B 3HAUYMMOCTH OHMOJOTMM ISl COBPEMEHHOM LMBHJIM3ALINU:
oOecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHUS MEIULIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pemarb pPecypcHble NpoOJEeMbl  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 TI00aTbHBIX SKOJIOTHUECKUX MPOoOJIeM U
o0ecrieueHus  Mepexoja K  yCTOMYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB M (OPMHUPOBAHMIO HOBBIX CTaHAAPTOB
KU3HH;

- 3aMHTEPECOBAHHOCTh B MOJyYEHUU OMOJIOTHUYECKUX 3HAHUM B LIEJSX MOBBIIMICHUS
o011Ie KyJNbTYphl, €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, KaK COCTABHOM 4YacTH
(GYHKIIMOHATBHOM TPAMOTHOCTH OOydYarommxcs, (OopMUPYEeMOW NpU H3yUYECHUU
OMO0JIOTHH;

- TMOHMMAaHHUE CYIIHOCTH METOJIOB IMO3HAHHUS, HCIOJIb3YEeMbIX B €CTECTBEHHBIX

HayKax, CIIOCOOHOCTH HCIIOJIb30BAaTh MoJIy4acMbIC 3HAHUA [JIA aHallu3a H



OOBSCHEHMS SBJICHHN OKPY’KAIOIIEro MUpa M MPOUCXOAAIIMX B HEM M3MEHEHUH,
yMEHHE JelaTh OOOCHOBaHHBIC 3aKIIOYEHHMs HAa OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO ITOIYYEHHUs] TOCTOBEPHBIX BBIBOOB;

- CHOCOOHOCTb CaMOCTOSITEJIBHO MCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUSA UL
penieHus NpoOJIeM B pealibHbIX KU3HEHHBIX CUTYaLHX;

- OCO3HAaHWE IEHHOCTH HAY4YHOH JAEATEIbHOCTH, TOTOBHOCTH OCYIIECCTBIATH
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

- TOTOBHOCTb M CLIOCOOHOCTH K HEMPEPBIBHOMY 00Pa30BaHUIO U CaMOOOPA30BAHHUIO,
K AKTMBHOMY TIIOJYYEHHIO HOBBIX 3HaHUl 1O OHOJIOTMHM B COOTBETCTBUHM C

ZKN3HCHHBIMH HOTpGGHOCTﬂMI/I.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTaﬂpe)]MeTHbIe pe3yabTarbl O0CBOCHUA y‘l€6HOI‘O nmpeamerTa «bunoaorus»
BRJ/IIOYAI0T:

3HAUYUMBbIE LTSI (opMupoBaHus MHUPOBO33PEHUS oOyuaromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYyUHbIE MOHATHS, OTPAXKAOILIUE
[EJTOCTHOCTh HAyYHOW KapTHHBI MHpa H CHEHu(pUKYy METOAOB MO3HAHMUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIHs, SIBJIEHUE, MPOIIECC,
CUCTEMa, HAay4YHbIM (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIe10BaHKe, HA0II0IEHHE, U3MEPEHNE, SKCIIEPUMEHT U IPYTUE); YHUBEPCAIIbHBIE
yueOHbIe JIeHcTBUSI (ITO3HABATENIbHBIE, KOMMYHUKATHUBHBIE, PpETYISTUBHBIC),
obecrnieunBaronye GopMupoBaHue (HyHKIIMOHATLHON TPAMOTHOCTU U COITUATBHON
KOMITETEHIIMA  OOYyYaroIIMXCA; CIHOCOOHOCTh  OOYYAIOIIUXCS  HCIOJIb30BaTh
OCBOEHHBIE MEXKIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUS U YHUBEPCAIHHBIC
y4eOHbIE ICVCTBUS B TO3HABATEILHON U COLIMAJIBHON MIPAKTHUKE.
B pesynbrare u3ydeHuss OMOJIOTUM Ha YPOBHE CpeHEero ooOmiero oOpasoBaHUs y
oOyuatorierocs OyayT copMUpPOBaHbI MTO3HABATEIbHBIC YHUBEPCATIbHBIC YUeOHbIC
JIEHUCTBUSA, KOMMYHHKATUBHBIE YHUBEPCAIbHBIC YUECOHBIC NEUCTBUS, PETYIISITUBHBIC
yYHHUBEpCalbHbIE YUEOHbIE IEHCTBUS, COBMECTHAS ACSITEIbHOCTb.
MeTtanpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTrPaMMBbl CPEIHEro OOIIEero
o0Opa30BaHMsl TOJKHBI OTPAXKATh:
OgiiaieHHe YHHUBEPCAJbHBIMU YU€OHBIMHU NMO3HABATEIbHBIMH JeHCTBUSIMU:
1) 6a30BbIe JIOTHYecKHe TeCTBUSI: CAMOCTOSTENIBHO (OPMYIUPOBATH
aKTyaJIM3upoBaTh MPoOJIEMy, pacCMAaTPUBATh €€ BCECTOPOHHE;
UCIOJIb30BaTh MPH OCBOCHWHU 3HAHWM MPUEMBI JIOTMUECKOIO MBIIUICHUS (aHaIn3a,
CUHTE3a, CpaBHEHHUA, KiIacCUpUKaLMM, OO0OOLIEHUs1), PpPACKPBIBaTh  CMBICI
OMOJOTUYECKUX TOHATUMA (BBIACTATh WX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3H C IPYTUMH TTOHATHSIMH );



OIpCACIIATE LHEJIN ACATCIILHOCTH, 3adaBasd IapaMCTPhl U KPUTCPHUHU UX AOCTHXKCHUAI,
COOTHOCHUTD PE3YJIbTATBI ACATCIbHOCTH C ITIOCTABJIICHHBIMHA L CIIAMH,

UCIIOJIb30BaTh OMOJOTMYECKHE MOHATUS IJI1 OObACHEHUS (DAKTOB U SBJICHUN KUBOU
IPUPOJIbI; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, IEIAYKTUBHBIE, IO
aHAJIOTMM), BBIABISTH 3aKOHOMEPHOCTH W NPOTHBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATh BBIBOJIBI U 3aKJIIOUEHUS; IPUMEHATh CXEMHO-MOJIEIIbHBIE
CPEACTBA Ul NPEACTABICHUS CYIIECTBEHHBIX CBS3€M M OTHOLIEHUH B HM3y4aeMBbIX
OMOJOTMYECKUX OOBEKTaX, a TAKKEe MPOTUBOPEYHMI PA3HOIO pOAA, BBISBICHHBIX B
pa3IUYHBIX UTHPOPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUTAH pEHICHHUS TMpoOJeMbl ¢ Y4YE€TOM aHajgu3a HMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTDBb KOPPCKTHUBLI B ACATCIIBHOCTb, OICHUBATL COOTBCTCTBUC PC3YJIbTATOB LICIIAM,
OIICHHUBATb PHUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIBHOCTH,

KOOPJIMHUPOBATh U BBINOJHATH PabOTy B YCIOBHSX PEaTbHOTO, BUPTYAJIBHOIO H
KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX IPOOIIEM.

2) 0a3oBble HMcCieAOBATeNbCKHE JeCTBHUS: BJIAJECTh HAaBBIKAMHU YYEOHO-
UCCIIEIOBATEIBCKOM U MPOEKTHOM J1€ATEIbHOCTH, HAaBBIKAMU pa3pelleHus npooiem,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIHBHOMY MOHWCKY METOJIOB PEIICHUS
MPAKTUYECKHX 3a71a4, MPUMEHEHHUIO Pa3IMYHBIX METOAOB MTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJbI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €T0
MHTEPIIPETAINN, TPEOOPa30BAHNI0 M MPUMEHEHHUIO B YUEOHBIX CHUTYallUAX, B TOM
YyClie TIPU CO3JAaHUU YUEOHBIX M COIMAIBHBIX MPOEKTOB; (POPMUPOBATH HAYUYHBIH
TUI MBIIJICHUS, BJIaJE€Th HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHUAMU U
METOJIaMHU;

CTaBUTb U (HOPMYIUPOBATH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIBLHOM NEATETLHOCTH
Y J)KU3HEHHBIX CUTYalLIUSIX;

BBISIBJISITH IPUYHUHHO-CIIE/ICTBEHHBIC CBSI3U U aKTyaJHU3WPOBATh 3a7a4y, BBIIBUTATh
rUNoTe3y €€ peleHusl, HaXOJUTh apryMeHTbl MJisl JI0Ka3aTeIbCTBa CBOUX
YTBEpPXKACHUMN, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJ€ PEIICHUs 33/Jaud Pe3yJbTaThbl, KPUTUUECKU
OLICHUBATbh UX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSIX;
JaBaTh OIEHKY HOBBIM CHTYAIlUsM, OIIEHUBATH MPHUOOPETEHHBIN

OTIBIT;

OCYIIECTBJISTH II€JICHANPABIEHHBIN MOUCK MEPEHOCa CPEACTB U CTIOCOOOB JEHCTBUS
B IPO(hECCHOHATIBHYIO CPELY;

YMETh TMCPCHOCUTH 3HAHWA B TIIO3HABATCIIBHYHO W IMPAKTHYCCKYIO oOiacTu
KU3HCACATCIIbHOCTH,

YMETh UHTErPUPOBAThH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTel;



BBIJIBUTaTh HOBBIE UJIEU, IPEJIaraTh OPUTMHAIBHBIE IOAXO0Abl U PEIICHMS], CTABUTH
npo0JIEMBbI U 33J1a4M, JOMYCKAIOLIUE AIbTEPHATUBHBIE PEIICHHUS.

3) pabora ¢ uHpopManMeld: OPUEHTUPOBATLCA B PA3IMYHBIX HCTOYHHUKAX
uHpopmaruu (TeKcTe yd4eOHOTO TOCOOHsS, HAyYHO-MOMYJSIPHOW JUTEepaType,
OMOJIOTMYECKHUX CJIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax /aHHBIX, B
WuTepHere), aHaIW3upoBaTh HWHGOPMAILMIO Ppa3IWYHBIX BUIOB U (opm
MIPEICTABIICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh U
HENIPOTUBOPEYUBOCTb;

(bopMyIIHpOBaTh 3aMPOCH U MPUMEHSTH Pa3IUnYHbIE METOIBI IIPH MOUCKE U 0TOOpE
OMoI0rnuecKor HHPpopMauu, HeOOXO0IMMOM JIJIsl BBIIIOJIHEHUS yUEOHBIX 3a/1a4;
pUOOpETaTh OIBIT UCIOJIb30BAHUS HH(OPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHUS Pa3INYHbIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIbHYIO (POpMY IpEACTaBICHUS OMOJOTUYECKON
nH(popmanuu (cxembl, rpaduKu, TUarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);
UCIIOJb30BaTh HAYYHBIHN SI3bIK B KAUE€CTBE CPEJCTBA MPHU padoTe ¢ OMOJIOTNYECKON
uH(popManuen: NpUMEHITh XUMUYECKHE, (DU3NUECKNE U MATEMATHYECKUE 3HAKUA U
CUMBOJIBI,  (opmysbl, abOpeBUaTypy, HOMEHKIATYypy, HCIONb30BaThb WU
peoOpazoBbIBaTh 3HAKOBO - CAUMBOJIMYECKUE CPEACTBA HATJISATHOCTH;

BJIQZIETh HaBBIKAMHU PACMO3HABAHMS W 3allIUThl UHPOpMaUWU, UHPOPMALUOHHOU
0€30MacCHOCTH JIUYHOCTH.

OBiajieHue YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1eCTBUSIMU:

1) oOumeHue: OCYIICCTBISITh KOMMYHHUKAIIMM BO BCeX cdepax KU3HH,
aKTUBHO Y4acTBOBATh B IMAJIOTE WJIM AUCKYCCHUH 11O CYHIECTBY 00CYKIa€MOU TEMBI
(yMeHHe 3a7aBaTh BOIPOCHI, BBICKA3bIBATh CY)XK/ICHHSI OTHOCUTEIBHO BBITTOJIHEHHS
npeagaracMou 3aa4y, yYuThIBATh HHTEPECH! U COTJIACOBAHHOCTH MO3ULUN JPYTUX
YYaCTHHUKOB JIMAJIOTA UJIU AUCKYCCHH);
pacno3HaBaTh HeBepOalbHbIE CpeAcTBa  OOIIEHMS, [OHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CHUTYyalUil,
YMETb CMATYaTh KOH(MIUKTHI U BECTU TIEPETOBOPHI;

BJIQJ€Th pPa3IUYHBIMU CHOCOOAMU OOIIEHHS W B3aUMOJCHCTBUSA, MOHHUMATH
HaMEpPEHHUs APYTUX JIOACH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme hopMyIrMpoBaTh CBOU BO3PAXKEHUS; PA3BEPHYTO U JJIOTUYHO
u3JlaraTh CBOKO TOUYKY 3pEHHUS C UCIIOJIb30BAHUEM A3BIKOBBIX CPE/ICTB.

2) CcOBMeCTHasi JesiTeJIbHOCTb: IIOHMMAaTb M MCIIOJb30BaTh NPEUMYIIECTBA
KOMaHJIHOM ¥ MHAUBHUAYAJIbHON pabOThl P pEIIEHUH OMOJIOTUYECKON MPOOIEMBI,

000CHOBBIBaTh HEOOXOJIMMOCTh MPUMEHEHUSI TPYNIOBBIX (HOPM B3aUMOJEHCTBUSA



MpU pelieHur Y4eOHOW 3amaur; BBIOMpPATh TEMATUKYy W METOJBl COBMECTHBIX
ACHCTBUIM C y4€TOM OOIIMX HWHTEPECOB, M BO3MOXKHOCTEM KaXKIOro dJjieHa
KOJUIEKTHBA;
MPUHUMATH LEJIM COBMECTHOU JEATENBbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUS TI0 €€ TOCTHXKEHUIO: COCTABIIATH IJIAH JIEMCTBUM, PACOpPEAEHsATh POJIU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;
OIICHMBATh KA4YECTBO CBOETO BKJIAaJa M KaKJOTO YJaCTHHKA KOMAaHIBI B OOIIHIA
pe3yNbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;
npeJiaraTb  HOBBIE  IPOEKThI, OLEHWBATh HJEHM C TO3WUIUHA HOBH3HBIL,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;
OCYILECTBIISITh MO3UTUBHOE CTPATETUUYECKOE MOBEAEHUE B PA3JIUYHBIX CUTYAIUSX,
MPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh HHUIIMATUBHBIM.
OBJiageHNe YHUBEPCAJIbLHBIMY PeryJISTUBHbIMHU ACHCTBUAMM:

1) camoopranm3anus: MCIOJIb30BaTh OUOJOTUUECKUE 3HAHUS VISl BBISIBJICHUS
po0JIeM U UX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIHSIX;
BBIOMpATh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKH B
CBOMX JECHUCTBUAX W MOCTYNKAax II0 OTHOIICHUIO K >KUBOM MPHUPOJE, CBOEMY
310pPOBBI0 U 3JI0POBBIO  OKPYXKAIOLIMX; CAMOCTOSITEIBHO  OCYLIECTBIIATH
MO3HABATENLHYIO JI€SITEIbHOCTD, BBIABIATH TPOOIEMBbI, CTABUTh U (HOPMYIUPOBATH
COOCTBEHHBIE 3a]a4uM B 00pa30BaTEILHOMN ACATEILHOCTU U KU3HEHHBIX CUTYAITUsX;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEIICHUs] MPOOJIEMBbI C YYETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTECHU;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacuupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHUI;
JieaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €TI0, OpaTh OTBETCTBEHHOCTH 32
pelieHue; OlleHUBATh MPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO MTUPOKOMN IPYIUILIUM B PA3HBIX
00JacTsX 3HAHUM, TTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN
YPOBEHB.

2) CaAaMOKOHTPOJIb: J1aBaTh OICHKY HOBBIM CUTyallMsIM, BHOCUTh KOPPEKTHBBI B
NEATEIbHOCTh, OIICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJIETh HABBIKAMM TO3HABATEIBHON pPEeQIECKCHUM KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTENBHBIX ITPOLECCOB, HX pPE3yJIbTaTOB MW OCHOBAHUMU,
UCIIOIB30BaTh NPUEMBI peduieKCUM [JIsi OIEHKH CHUTyallud, BbIOOpa BEPHOIO
pelieHus;

yMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIECHUSI 110 UX CHUKEHUIO;
IIPUHUMATH MOTUBBI U aPIYMEHTBI APYTUX P aHAIU3E PE3YIIbTATOB 1€ TEIbHOCTH;



3) npuHsiTHe ce0sl M APYIrUX: NPUHUMATH ceOsl, MOHUMAsE CBOM HEIOCTaTKU U
JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apPryMEHTBl IPYIUX IIPU aHAIU3E PE3YJIbTATOB
NEeATENbHOCTH; IPU3HABAaTh CBOE MPAaBO W MpaBO JPYrUX Ha OLIMOKH;

pa3BUBATH CITOCOOHOCTH TOHMMATh MUDP C IIO3UIHHN APYIoro 4CJI0BCKaA.

HNPEAMETHBIE PE3YJIBTATHI

[IpeameTHble pe3ynbTaThl OCBOEHUS COJAEpPX aHUSA Y4YEOHOro MpeaMmera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHUPOBaHbI Ha oOOecredeHue
npodmibHOTO  OoOy4eHHsS  oOywaromuxcsi  Ouwomorumu. OHH — BKIIOYAIOT:
cnenuduueckue s OMOIOTHH HAYYHbIC 3HAHUS, YMEHHS U CTIOCOOBI IEHCTBUH IO
OCBOCHHIO, MHTEPIIPETAIIMU U MPeoOpa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJYYECHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX XKU3HEHHBIX cuUTyanusix. [IpeameTHbie pe3ynbTaThl MPEACTaBICHBI IO
roJIamMm U3y4eHUs.

[IpenMeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro npenmera «buonorus» B 10
KJlacce TOJKHBI OTpaXaTh: C(POPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHH
B CHUCTEME €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KAPTHUHBI
MHpa, B TO3HAHWUU 3aKOHOB MPHUPOJBI M PELIEHUU MNpoOJIeM palrOHATBHOTO
MPUPOJONOIB30BAHMS, O BKJIAaJ€ POCCUMCKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTUE
Ouonoruy; BIAJCHUE CHUCTEMOW OHMOJOTMYECKUX 3HAHUU, KOTOpas BKIIOYACT:
OCHOBOIIOJIAra0IINUe OWOJIOTHYECKUE TEPMUHBI M TOHATHS (KH3HbB, KIIETKa,
OpraHu3M, MeTadO0Ju3M, TOMEOCTa3, CaMOpPEryJsilus, CaMOBOCIPOU3BEACHHUE,
HAaCJIEICTBEHHOCTh, M3MEHUMBOCTb, POCT M PA3BUTHE), OUOJOTMYECKUE TEOPHUU
(knerounas teopus T. [lIBanna, M. lInelinena, P. BupxoBa, XxpoMocoMHas Teopus
HacieactBeHHoctn T. Moprana), yuenus (H. WM. BaBunoBa — o0 wneHrpax
MHOT000pa3usi ¥ MPOUCXOKIEHUS KYJIbTYPHBIX PACTEHUH), 3aKOHBI (€AMHOO0pa3Us
MOTOMKOB TE€PBOTO IOKOJICHHSI, PACLICIJICHUS, YUCTOThl TaMET, HE3aBUCHUMOTO
HacienoBaHuss I. MeHnens, TOMOJIOTMYECKHMX PSAIOB B HACIEACTBEHHOM
m3meHunBoctd H. . BaBuiioa), npuHIMNIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHU METOJaMHU HaYyYHOTO MMO3HAHUS, UCTIOIb3YEMBIX B
OMOJIOTUYECKHUX HUCCIICIOBAHUSX JKUBBIX 00BEKTOB (OMMCAHUE, U3MEPEHHE,
HaOJIIOICHHUE, SKCTICPUMEHT);

YMEHHUE BBIAEIATh CYIIECTBEHHBbIE NPHU3HAKHU: BHUPYCOB, KJIETOK MPOKAPHUOT H
AYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHM3MOB, B TOM YHUCJE
OakTepuii, rpuOOB, pAaCTEHUH, )KUBOTHBIX U YEJIIOBEKA, CTPOEHUSI OPTAaHOB U CUCTEM

OpraHoB paCTeHHﬁ, JKUBOTHBIX, YCJIOBCKA, IIPOHCCCOB KUBHCACATCIILHOCTH,



MPOTEKAIOIIKUX B OpPraHW3Max PacTeHMi, KUBOTHBIX U YEJIOBEKa, OMOJIOTHMYECKUX
MPOLIECCOB: OOMEHa BellecTB (MeTadoJIM3M), IPEBPALICHHUS] SHEPTUU, OpPOKEHUS,
aBTOTPO(HOIO U reTepoTpo(HOr0 THUIOB MUTAHUA, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, M€H03a, raMeToreHes3a, 3MOpHOreHes3a, oCTAIMOPHUOHAIIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBHUIYabHOTO  pa3BUTUs  OpraHm3ma  (OHTOTEHE3a),
B3aMMOJICICTBUSI TE€HOB, TETEpPO3Hca, HCKYCCTBEHHOro OTOOpa; yMeHHe
YyCTaHaBIUBATh B3aUMOCBSI3M MEXJy OpPraHOMJAMHU KIETKM U MX (YHKIUSIMHU,
CTPOCHHEM KIIETOK pa3HbIX TKaHEH M HX (QYHKIUSIMH, MEXAYy OpraHaMu H
CHUCTEMaMH OPTaHOB y PACTEHHI, >KUBOTHBIX M YEJIOBEKA U UX (PYHKIIHSIMH, MEXKIY
CUCTEMAMM OPraHOB U MX (PYHKIUSAMH, MEXKIY dTallaMi OOMEHa BEIIECTB, dTallaMU
KJIETOYHOI'O IIMKJIAa ¥ dKU3HEHHBIX LIUKJIOB OPraHU3MOB, 3TallaMu 3MOPHOHAIBHOTO
pPa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUIIOM U (PaKTOpaMH Cpebl OOUTAHMUS;
YMEHHUE BBISBIATH OTJIMYUTENbHBIE NPU3HAKU JKUBBIX CHUCTEM, B TOM YMCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HUCII0JIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIS JOKA3aTENbCTBA POJICTBA OPIraHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYII; YMEHHUE pelaTh ONOIOTUYECKUE 3a]a91, BBISBIISITD
IPUYUHHO-CIIEICTBEHHBIE CBA3U MEKY UCCIIETyEMbIMU OUOIOTMYECKUMU
MpOLIeCCaMU U SIBIICHUSIMH, 1€JIaTh BHIBOJIBI M IIPOTHO3bI HA OCHOBAHUH MOTyYEHHBIX
pE3yNbTaTOB;

yYMEHUE BBITIOJIHATH Ja0OpaTOPHBIE U MPAKTHUECKUE pabOThI, COOIOIATh MTpaBuia
pu paboTe ¢ yueOHbIM U JTa0OPATOPHBIM 00OPYIOBAHUEM; YMEHUE BbIJBUTATh
TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMHU, POPMYITUPYS LIEJIb
WCCIIETOBaHMsI, aHATM3UPOBAThH TOTyUYEHHBIC PE3yIbTAThl U JIeJIaTh BHIBOIBI;
yMEHHE Y4aCTBOBATh B yUeOHO-HCCIIEIOBATEIILCKOM paboTe 110 OMOJIOTHH, SKOJIOTHH
¥ MEIMIIMHE, TPOBOIMMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJINIHO
NPEICTAaBIISATH [TOJyY€HHbIE PE3yJIbTaThl HA YYEHUYECKUX KOH(EpEeHIIMSIX;

YMEHHE OIICHMBATh ITHUYECKHE ACHEKThl COBPEMEHHBIX HCCIEIOBaHUN B 00JIaCTH
OMOJOTMM M MEAULMHBI (KJIOHUPOBAaHUE, MCKYCCTBEHHOE OIUIOI0TBOPEHUE,
HaIpPaBJIEHHOE U3MEHEHHE T€HOMA U CO3[JaHUE TPAHCTEHHBIX OPIaHU3MOB);
yMEHUE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHaTbHON
JEsITeIbHOCTH B 00JIACTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO3SICTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJIATh TTO3HABATEIIbHBIN
MHTEpEC, HAINIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Ipodeccuu u
NPOJOHKEHHE OMOJIOrMYEcKOro Oo0pa3oBaHMsST B  OpPraHM3alMsIX CpPETHEro
po(hecCHOHANBHOTO U BBICIIET0 00pa30BaHUsI.



[IpeameTHBIE pe3ynbTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus» B 11
Kjlacce NOJKHBI OTpaXkaTh: ¢hOPMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OHOJIOTHH
B CHUCTEME €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MTPUPOIGI U PEIIEHUH IKOJIOTHYECKUX
npoOJeM 4YeJOBEYeCTBa, a TAKXKE B PEIIEHHMH BONPOCOB PALMOHAIBHOIO
MIPUPOIOINOIb30BAHNS, U B (POPMUPOBAHUU LIEHHOCTHOIO OTHOLIEHUS K MPHUPOJE,
0OIIIECTBY, YEJIOBEKY, O BKJIAJIE POCCUUCKHUX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHH;
yMEHUE BJAJIETh CHUCTEMOM OHOJIOTMUECKUX 3HAHWM, KOTOpas BKJIKOYAET
omnpeneneHuss ¥ TOHMMAaHHE CYIIHOCTH OCHOBOIMOJAralolMX OUOJIOTHYEeCKUX
TEPMHHOB W TOHATUN (BUA, dKOCHCTeMa, Ouocdepa), OMOIOTHUECKHE TEOPHH
(aBommroniioHHas teopus Y. JlapBuHa, CUHTETHYECKAash TEOPUs 3BOJIOLNN), YUCHUS
(A. H. CesepiioBa — 0 nmyTsix U HarpaieHusix 3oitonnn, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecusi Jx. Xapau u B. BaiinGepra,
3apojeiieBoro cxojacrea K. M. bapa), npasuna (munumyma . JluOuxa,
AKOJIOTUYECKON MHUpPaMHJIbl IHEPTuu), TUIoTe3bl (rumorteza «mupa PHK» V.
['unGepra);

YMEHHUE BJIAJIETh OCHOBHBIMU METOJIaMH HAyYHOI'O MO3HAHUS, UCIOJIb3YEMBIMHU B
OMOJIOTMYECKUX HCCIEIOBAHUAX MKHUBBIX OOBEKTOB M SKOCUCTEM (OIHCaHUE,
M3MEepeHne, HaOJI0/ICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISBICHUS U OIECHKHU
AHTPOIOT€HHBIX U3MEHEHU B MPUPOJIE;

YMEHHE BBIJCNATH CYIIECTBEHHbIE IPU3HAKU: BUI0B, OMOI'€0LIEHO30B, SKOCUCTEM U
ouocdeppl, CTAOMIM3UPYIOIIETO, ABWXXYIIETO M Pa3pbIBAIOLIET0 €CTECTBEHHOIO
oTOOpa, AJIONAaTPUYECKOIO0 M CHUMIIATPUYECKOTO BHUA000pa30BaHUS, BIUSHUS
ABMOKYIIMX CHJ 3BOJIONMU Ha TEHO(POH]J NOMYJSLHHU, MPUCIOCOOIECHHOCTH
OpraHu3MOB K cpeAe OOWTaHWs, 4YEpPEelOBAHMS HANpPABICHUN SBOJIIOLMH,
KpYTOBOPOTa BEILIECTB U MMOTOKA YHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBSA3U MEKy NPOLIECCAMHU SBOJIOIUY, ABUKYIIIUMU
CWJIaMH  aHTPONOre€He3a,  KOMIIOHEHTaMHU  Pa3JuYHbIX  DKOCUCTEM  H
OPUCIOCOOJICHUSIMM K HUM OPraHu3MOB; YMEHHE BBISIBISTh OTJIMUUTEIbHBIC
NpPU3HAKK JKUBBIX CHCTEM, HPUCIIOCOOJIEHHOCTh BHJIOB K cCpelne oOuTaHus,
abMOTHMYECKMX M OHMOTHMYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBS3Eil
OpraHu3MOB B COOOILIECTBaX, aHTPOIOICHHBIX M3MEHEHH B 3KOCHCTEMax CBOEU
MECTHOCTH; YMEHHUE UCTIOIB30BaTh COOTBETCTBYIOIINE APIYMEHTHI, OMOJIOTHYECKYTO
TEPMUHOJIOTHIO U CUMBOJIMKY JUISl JI0KA3aTelIbCTBAa POJICTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPraHU3MOB U Cpe/ibl OOUTaHUsl, €IMHCTBA

YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpaHEHUsi MHOrooOpasus BHIOB H



HKOCUCTEM KaK YCJIOBHS COCYLIECTBOBAHMS MPHUPOABI M YEIOBEYECTBA; YMEHHE
pemath OMOJOTHYECKHE 33/1a4H, BBISBIATH IPUUYUHHO-CIICACTBEHHBIE CBSA3H MEXKIY
UCCIICyeMbIMU OHMOJIOTHUECKUMHU TPOIECCAMU U SIBJICHUSMH, JEJIaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH TIOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBINOJIHATH Ja00paTOpHbIE U MPAaKTUYECKUE pabOThl, COOIIOIATh MpaBuia
pu paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh TUIIOTE3bI, IPOBEPITh UX IKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dopMymupysl TeNb WCCIEAOBAaHUS, AHATU3UPOBATH TOJMYyYEHHBIC PE3yIbTaThl U
JIeNIaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B yUeOHO-UCCIIEI0BATENBCKOM paboTe M0 OMOJIOTUH, SKOJIOTUU
U MEIUIIMHE, TIPOBOJIMMON Ha 0a3e IMIKOJBHBIX HAYYHBIX OOIIECTB, W ITyOJUYHO
IIPEICTABIATH MOJYYCHHBIC PE3YNIbTAThl HA YYCHUYECKUX KOH(PEPEHIUAX; YMEHUE
OLICHMBATh THUMOTE3bl M TEOPHUH O TPOUCXOXKICHUU OSKU3HH, 4YEJIOBEKa U
YeJIOBEYECKUX pac, O MpPUYMHAX, MOCIEACTBUIX M CHoco0ax NpeaoTBpaleHUs
rJ1I00abHBIX U3MEHEHUHM B Ouocdepe; yMEeHHe OCYIIECTBIISATh OCO3HAHHBIM BBHIOOD
Oynymieit mpodeCCHOHAIIBHOW NIESITEIbHOCTH B 00JacTH OHOJIOTHH, SKOJOTHH,
MPUPOIOTIONB30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHH, TCUXOJIOTHH, BETEPUHAPHH,
CEJIbCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIUICHHOCTH, YIITYOIsITh MO3HABATEIbHBIM
MHTEpEC, HaIllPaBJICHHbII Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOHKEHHE OHMOJOTHYECKOro O00pa3oBaHMS B  OpPraHMU3AIMIX CPEIHETO

po¢eCCHOHATILHOTO U BBICIIIETO 00pa30BaHUs.



B ¢denepanbHBIX W pEerHOHANBHBIX TPOIEAYypax OICHKA KadecTBa OOpa30BaHUs
UCITOJIB3YETCsI TIepeUeHb (KOAU(PUKATOP) PACIPECTICHHBIX IO KJIaccaM MPOBEPSEMBIX
TpeOOBaHMI K Pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MPOrPaMMBbI CPETHETO

O6HICI‘O O6paBOBaHI/I5{ N 3JICMCHTOB COACPIKAHUA I10 OMOJIOTHH.

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
oOpa3zoBarensHOM mporpaMmsl (10 kimacc)
Tabnuma 16

[TpoBepsieMbIe TPeIMETHBIC PE3yJIbTaThl OCBOCHUS
OCHOBHOI 00pa30BaTelIbHOMN MPOrpaMMBbI CPEITHETO
oO1ero oOpazoBaHus

Kon nposepsiemoro
pesynbTara

CdopMupoBaHHOCTH, 3HAHUKW O MeECTe W POJIM OUOJIOTUU B
CUCTEME€  HAy4YHOIO 3HAHUA  €CTECTBEHHBIX  HAyK, B
bOopMHUpPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTHHBI
1 MHpa U HAYYHOIO MHUPOBO33PEHUSA; O BKJIAJE POCCHUUCKUX H
3apyOEKHBIX  YUYEHBIX-OMOJIOTOB B  pa3BUTHE  OWOJIOTHH;
(GyHKIMOHATIBPHOM TPAMOTHOCTH  Ye€JOBEKAa JUIsl  pEelIeHUs
YKU3HEHHBIX 3aJ1a4

YMeHue packpbiBaTh COACpKaHUE OMOJIOTUYECKUX TEPMHUHOB U
MOHSATUM: JKWU3Hb, KJIETKA, OpraHu3M; meTadonu3M (oOMeH
BEILECTB U MPEBPALLEHUE SHEPTHUH ), TOMEOCTA3 (CaMOperysiuus),
YpOBHEBAas OpraHu3allusl )KUBbIX CUCTEM, CAMOBOCITPOU3BEICHUE
(penpoaykuusi), HACIEACTBEHHOCTh, W3MEHYMBOCTh, POCT U
pa3BUTHE

YMeHue wu3nmaratb OMOJIOTMYECKHE TEOpUH  (KJIETOYHas,
XpOMOCOMHas, MyTanuoHHas), 3akoHsl (I. Mennensa, T.
3 Moprana, H.W. BaBunosa) u yuenus (0 neHTpax MHOTO0OOpasus
U TPOUCXOXKACHUA KyIbTypHbIX pacteHuir H.M. Basumnona),
OTIPEJIEIIATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMaM
YMeHue BiaJeTh METOAAaMU HAy4YHOTO MO3HAHWUS B OHOJIOTHH
(HaOyrofieHMe W OMHCaHUE JKUBBIX CHCTEM, TMPOIECCOB U
SBJICHUW; OpraHM3alusi U TMPOBEICHUE OHOJIOTHYECKOTO
AKCTIIEPUMEHTA, BBIJIBIDKCHUE TUTIOTE3HI, BEISIBJICHUE
3aBUCUMOCTH MEXIY UCCIEIyeMbIMU BEJIMUYMHAMH, OOBSICHEHHE
MOJTYYEHHBIX PE3yJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX MOHSITHH,
TEOpU M 3aKOHOB; yYMEHHE JeliaTb BBIBOJLI HA OCHOBAaHUU
MOJIYYCHHBIX PE3yJIbTaTOB)

5 YMeHue BBIJICJIATh CYHICCTBCHHBIC IIPU3HAKHW BUPYCOB, KJICTOK




OPOKAapUOT U DYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB; OCOOEHHOCTH TIPOLIECCOB OOMEHa BEIIEeCTB W
HpeBpalleHHs YHEPTUH B KJIETKE, POTOCHHTE3, TNTACTHYECKOTO U
HHEPreTUYecKoro oOMeHa, XEeMOCHHTe3a, MMHTO03a, Meio3a,
OIJIOZIOTBOPEHHSI, PAa3MHOXKEHUS, WHAMBUIYATBHOTO Pa3BUTHS
opraHu3ma (OHTOTEHE3)

YMeHue MNpUMEHSTh MOJNyYEeHHBIE 3HaHUS M OOBSICHEHUSA
OMOJOTHYECKUX TMPOIECCOB W  SIBICHUM, i TPUHATHUSA
MPAaKTUYECKUX PpELIIEHUHA B IOBCEJHEBHOM JKM3HU B LEIAX
oOecrieueHrs 0€30MaCHOCTH CBOETO 3/0pPOBbS M 3/I0POBbS
OKPYXAIOIIUX  JIIOACH, COONIIOJIEHHsI HOPM  TPaMOTHOTO
NOBEACHUS B OKpYXalolleld IPUPOJHOM Cpene; NOHMMAaHHE
HEOOXOAMMOCTH HCIIOJIb30BAHUS JIOCTHXKEHUH COBPEMEHHOM
Ouoorum " OMOTEXHOJIOTMH 17  palMOHAIbHOIO
IPUPOAOIIOIB30BAHHUS

YMeHue pemath 3J1eMEHTapHbIe TEHETHUECKHUE 3a/1a4i Ha MOHO-
U JUTHOpUIHOE CKpEeUMBaHHE, CLEIUICHHOE HAaclIeOBAHUE;
COCTaBJISITh CXEMbl MOHOTHOPUIHOTO  CKpPEHIMBAaHUSA  JUIS
MpEACKa3aHMs HACJIEeJOBAaHUs IPU3HAKOB Y OPTraHU3MOB

YMeHue BBINONHATH JIA0OpATOpPHBIE U TMPAKTUYECKHE PpPadoTHI,
coOmro/IaTh TpaBWwiia Mpu padboTe ¢ y4eOHBIM M JaOOpPaTOPHBIM
000pyI0BaHUEM

YMeHHEe  KpPUTHUYECKH OLIEHMBATh W  HMHTEPIPETUPOBATH
uH(poOpMaII0 OHOJOTUYECKOTO COJAEPKaHMSI, BKIIOYAIOUIYIO
NICEBJIOHAYYHbIE 3HAHUS M3 PA3NMUHbIX HCTOYHHKOB (CMU,
HAy4YHO-TIOMYJISIPHBIE ~ MaTepHalibl);  ATUYECKHUE  aCHEKThI
COBPEMEHHBIX  HUCCIIEOBaHMM B  OWMOJOTMM, MEIUIMHE,
OMOTEXHOJIOTHU

10

YMeHue co3naBathb COOCTBEHHBIC TIMCHBMEHHBIE U YCTHBIC
cooOmieHusi, 0000mas OuoIoruyeckyro HWHPOPMAIMIO U3
HECKOJIbKMX HUCTOYHUKOB, TPAMOTHO HCIOJIb30BATh IMOHSATHIHHBIN
anmapaT OUOJIOTUU




Tabmuma 16.1

[IpoBepsiembie aneMeHTHI coaepskanus (10 kiacc)

Kon

[IpoBepsiemMblii 37IEMEHT COJEPKAHUS

buonorus kak Hayka

1.1

buonorus - Hayka o sxuBo# npupoje. Posb 6uosoruu B
dbopmupoBaHUU

COBpPEMEHHOM Hay4YHOU KapTuUHBI MHupa. CuctemMa OMOIOTHYECKUX
HayK

1.2

Mertoabl MO3HAHUS )KUBOUW PUPOAbI (HAOIIOAEHUE, IKCIIEPUMEHT,
ONHCaHWe, H3MEpeHue, KilacCupUKalus, MOJEIUPOBAHUE,
cTaThucTUYeCcKasi 00pabOTKa TaHHBIX)

JKuBbIe CUCTEMBI U UX OopraHu3aiu:sa

2.1

Kusbie cuctembl (OMOCUCTEMBI) Kak MIPEAMET U3y4eHUsI OMOJIOTHUH.
CBoiicTBa OMOCHCTEM M HX pa3HOOOpasue

2.2

YpoBHM OpraHu3zanuu OMOCUCTEM: MOJIEKYISPHO-T€HETUYECKUH,
KJI€TOYHBIM, OPTraHU3MEHHBIN, MOIYJISILIMOHHO-BUI0BOM,
AKOCHUCTEMHBIN, OnochepHBIit

XHWMHUYECKHUM COCTAB U CTPOCHUE KIIETKU

3.1

XUMHUYECKUH  COCTaB  KJIETKM.  XHMMHWYECKHE  DJIECMCHTHI:
MAaKpOd3JIEMEHTBI, MHMKpPOJIEMEHThl. Bojga W MuHEpaabHbIE
BenecTBa. DYyHKIIMK BOJBI U MUHEPAJIbHBIX BEUIECTB B KIIETKE.
[Tonnep:xkaHue 0CMOTHYECKOTO OajaHca

3.2

benku. CoctaB u crpoeHue 0enkoB. AMUHOKUCIOTHI - MOHOMEPHI
O6enkoB. Hesamenmmple ©  3aMEHUMBIE  AMHUHOKHCIIOTHI.
AMWHOKUCIIOTHBI  COCTaB. YPOBHU CTPYKTYphl O€JIKOBOI
MOJICKYJIbI (TICpBUYHAS, BTOpUYHAS, TPETHUYHASI M YCTBEPTHUUHAS
CTpyKTypa). XUMHYECKHE CBOIcTBa OenkoB. buomornueckue
GyHKIIUN OENKOB.

depMeHTHI - OnoJIorudeckue Kataauzatopbl. CTpoeHue GpepmeHTa:
aKTUBHBIA IEHTp, cyOcTpatHas crnernuduuHocTh. KodhepMeHTHI.
Butamunbel.  OTiauumst  pEepMEHTOB  OT  HEOPTaHMYECKHUX
KaTaJm3aTopoB

3.3

YraeBoasl: MoHOCaxapu bl (TJIFOKO3a, pubo3a U Ae30KCUprod03a),
nucaxapuibl (caxaposa, JIakTo3a) W TOJucaxapuibl (Kpaxman,
TJIMKOTEH, 1EeJTI0I103a). buonorndyeckue GyHKIMH YTIIEBOIOB.
B)07%0007011 3% TPUTJTHLIEPHUIBI, CTEpOUIBI, dbocomumnu k.
I'unpodunsHOrnapodoOHbIe cBolicTBa. bronornueckue GyHKIMMU
munuaoB. CpaBHEHHME YIJIEBOJOB, OEJIKOB M JIMIUIOB Kak
MCTOYHUKOB DHEPTUU
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Hyxnennossie kucnorsl: [IHK u PHK. Hykneornasr - MoHOMEpBI
HyKJIenHOBbIX kucnoT. Ctpoenne u Qpynkuuu JHK. Ctpoenue u
¢ynkin PHK. AT®: ctpoenne u GpyHKmuu

3.5

L[I/ITOJ'IOFI/IH - HayKa O KIJICTKC. Knerounas TCOPU:I. MCTOI[I)I
N3YUYCHUS KIICTOK

3.6

Krerka kak nenoctHas xuBasi cuctema. OO1ue npu3Haku KJIETOK:
3aMKHyTasi HapyxkHas MemOpana, wmoJekyiasl JIHK  kak
reHEeTUYECKUH amnmnapar, cucreMa cuHresa 0enka

3.7

Tumel  KIETOK:  JyKapuOTHYECKas M MPOKAPUOTUUYECKAas.
Oco0EeHHOCTH CTPOEHHUSI MPOKAPUOTHUECKOW KieTku. Kietounas
cTeHka 6akrepuil. CTpoeHHEe 2yKapuOTHYECKOH Ki1eTKH. OCHOBHBIE
OTJINYUSI PACTUTEIIHHOM, )KUBOTHOW M TPUOHOM KJIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPhl KJIETOK - KJIETOYHAas CTEHKa,
TIIMKOKANUKC, WX (QyHkouu. Ilnasmatuyeckas memOpaHna, e€
ceorictBa u (¢yHkiuu. [lutoriazma u €€  OpraHOUJBI.
OngHoMeMOpaHHbIE OPTaHOUIbI KJIETKU: YHAO0IIIIa3MaTUIeCKas CeTh
(OIIC), ammapar [onbmku, nu3ocombl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MUTOXOHAPHUH, TiacTuisl. [IpouncxoxneHue
MUTOXOHApU W Tuiactul. Buael mnactua. HememOpanHbIe
OpraHOMJIbI KJIETKU: PUOOCOMBI, KIIETOUYHBIA IIEHTp, PECHUYKH,
KryTHKHA. ODYHKIIMU OPraHOUJI0B KJIETKU. BKiItoueHus

3.9

H,I[pO - peFYHHTOPHBIﬁ OCHTP KIICTKH. CTpOeHI/Ie sapa: sacpHasd
O6OHO‘lKa, KapuoIiliadmMa, XpoOMaTHUH, SAPBIIIKO. XpOMOCOMBI

3.10

TpaHCcHoOpT BELIECTB B KIETKE

)KPISHGI[CSIT@J’IBHOCTB KIJICTKH

4.1

OOMEH BEIIeCTB, UM META00IM3M. ACCUMUIIAIUSA (TUTACTUYECKUN
00MEH) ¥ AUCCUMMIIALINS (PHEPTETUUECKU OOMEH) - IB€ CTOPOHBI
€IMHOTO TIpoliecca Metabonu3ma. Tumbl oOOMEHa BEIIECTB:
aBTOTpo(dHBIH U rerepoTpodHbiil. Ponb depMeHTOB B oOMeEHe
BEILIECTB U NIPEBPALICHUN SHEPTUU B KIETKE

4.2

®dortocunte3. CBetoBast u TemMHoBasi pa3bl poTrocuHTe3a. Peakiun
dorocunTeza.  DddexkTuBHOCT,  (PoTOcHMHTE3a.  3HAUYCHHE
dboTocuHTE3a A KU3HU HA 3emiie. BiusHue ycnoBuid cpeipl Ha
¢oTrocuHTE3 U CMOCOObI MOBBILICHUS €ro0 MPOIYKTUBHOCTH Y
KYJIbTYPHBIX PACTEHHM.

XeMocHuHTe3.  XEMOCHUHTEe3upymmue Oakrepuu.  3HaYEHHUE
XEMOCHHTE3a JJIs )KU3HHU Ha 3emMJie
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DHepreTuueckuii 0oOMeH B KieTke. PacuieryieHue BeIecTs,
BBIJICJICHUE M AaKKyMYJIMPOBAHUE OHHEPrUUM B KIETKE. Tallbl
sHepreTudeckoro obmena. I'nmumkonus. bpoxeHue U ero BUJIBI.
Kucnoponnoe OKHCJICHHUE, WIH KJI€TOYHOE JIBIXaHHE.
D¢ hHEeKTUBHOCTH YPHEPreTHIECKOro 0OMeHa




4.4

Peaknuu martpuunoro cuHTe3a. ['eHernueckas wHboOpMays u
JIHK. Peammzamust reHeTH4ecko wHGOpMauu B  KIETKE.
['eneTrueckui KOA U €ro CBOMCTBA. TpaHCKPHUIILIKS - MATPUYHBIN
cunte3 PHK. Tpancnsmus - Ouocunre3 Oenka. Koauposanue
aMuHOKUCIOT. Pos pubocoM B OnocuHTE3€e Oenka

4.5

Heknerounsie ¢Gopmbl XKH3HU - BHUPYCHL. McTopus OTKPBITHS
BHUPYCOB

(A.N. NBanoBckuit). Ocobennoctu CTPOCHHUS u
KU3HENIeATeIbHOCTH BUPYCOB. bakrepruodaru. bone3nu pactenui,
KUBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMbIE BHUpycaMH. Bupyc
uMMmyHo euiuta demoBeka (BUY) - BozOyaurens CII/Ia.
ITpodunakTrka pacpocTpaHEeHUs BUPYCHBIX 3a00JI€BaHUI

PasmHOXkeHHE N HMHINBUAYAJIbHOC PA3BUTHC OPTaHU3MOB

5.1

Kietounblit 1uki1, win KU3HEHHBIM UK KieTku. MHTtepdaza u
muto3. Ilpoueccsl, mporekatoue B uHTepdaze. Pemnukanus -
peakuusi MartpuuHoro cuHte3a JIHK. Crpoenwe xpomocowm.
XPpOMOCOMHBIN HA0Op - KapHOTHUIL. JUTIIIOUIHBIN U TarIOUIHBIN
XpPOMOCOMHBIE Ha0Opbl. XpoMatujel. LluTomornyeckue OCHOBBI
Pa3MHOXXEHUST W UWHIAWBHUAYAJbHOIO Pa3BUTUA OPraHU3MOB.
Henenue knetkn - wmuto3. Cragum wmwurosa. Ilporeccs,
MPOUCXOJAIINE HAa Pa3HbIX CTAAUSIX MHUTO3a. bHOIOrMuYecKuid
CMBICJI MUTO3a

5.2

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: OECIIONoe U MojoBoe. Buabl
0ecrnoJyioro pa3MHOKEHHUS: JIeJIEHUE HAJBOE, MOYKOBAHUE OJIHO- U
MHOT'OKJIETOYHBIX, CropooOpa3oBaHue, BEreTaTUBHOE
pasmMHOkeHue. VckyccTBeHHOE KJIOHMPOBAaHUE OPraHU3MOB, €r0
3HAUYEHHE VISl CEJIEKIIUU
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[TonoBoe pasmHOXKEHUEe, ero oTiauums oT Oecmosoro. Meiios.
Cragun meriosa. IIpoueccsl, Mpoucxoasye Ha CTaIusIX Meno3a.
[ToBenenne xpomocoM B Meiose. Kpoccunrosep. buonornuecknii
CMBICJI ¥ 3HAYCHUE MeH03a

5.4

'ameTtorenes - mporecc 00pa3oBaHUS TIOJIOBBIX KJIETOK Yy
KUBOTHBIX. [lOJIOBbIE  JK€JI€3bl: CEMEHHUKH U  SIMYHUKH.
O6pa3zoBaHue U  pa3BUTHE TMOJOBBIX KJIETOK - TraMmeT
(cmepmaTo30ouj, SIMIEKJIETKA) - CIEpPMATOreHe3 U OOTCHES.

OcoOeHHOCTH  CTpOEHUs SULEKJIETOK M CIIepMaTO30UI0B.
OnnonorBopenue. Ilaprenorenes

5.5

NunuBunyanpHoe  pa3Butue  (OHTOTEHE3). OMOpPHOHAILHOE
pazButHe (3MOpuoreHe3). DTanbl SMOPHOHAIBHOTO PA3BUTHUS Y
MTO3BOHOYHBIX KUBOTHBIX: IPOOJICHUE, TaCTPYIISAIINS, OPTaHOTEHE3.
[TocTomOproHanpHOE pa3BUTHE. THUIBI MOCTAMOPUOHATHLHOTO
Pa3BUTHS: TIPsIMOE, HEMIpsIMOe (JIMYMHOYHOE). BiustHue cpenbl Ha
pa3BUTHE  OPraHu3MoOB; (AKTOPbl, CIOCOOHBIE  BBI3BHIBATH
BpOXKAEHHBIE ypoAcTBa. Poct m pasButue pacreHunil. OHTOTreHe3
I[BETKOBOTO PACTEHHsI: CTPOCHHUE CEMEHH, CTAINH Pa3BUTHUS




HaCJIe,Z[CTBeHHOCTB U NSMCHUYHUBOCTb OPTraHU3MOB

6.1

IIpeamer n 3anaun reHeTuky. Mctopus pasButus reHeTuky. Briaz
POCCHIICKUX M 3apyO€KHBIX YYEHBIX B pa3BUTUE TI'E€HETUKH.
Meroabl TeHEeTUKH (TMOPHUIOJIOTMYECKUM, LUTOrC€HETHYECKHIA,
MOJIEKYJIIPHO-T€HETUYECKUT ). OCHOBHBIE T€HETUYECKHE MOHATHS.
['eneTnueckas CMUMBOJIMKA, UCIIOJIB3yEMAs B CXeMaX CKPEIMBAHUN

6.2

3aKOHOMEpPHOCTH HACJEAOBaHUS MPU3HAKOB, YCTAaHOBJICHHBIC [
Mennenem. MoHOTHOPHIHOE CKpENTMBaHNE. 3aKOH €TMHOOOpa3us
ruOpUI0B MepBoro mokoyieHus. [IpaBuno noMuUHHpPOBaHUS. 3aKOH
pacmieruieHnsi mpu3HakoB. ['unore3a yucToThl rameT. [lomHoe u
HETIOJTHOS JJOMHUHHUPOBAHUE.

JlurnbpuaHoe cKpenuBaHue. 3aKOH He3aBUCUMOTO HACIICIOBAHUS
npu3HakoB.  lluToreHetmyeckue - OCHOBBI  JAUTHOPHUIHOTO
CKpeluBaHusi. AHanu3upymoliee ckpeniuBanue. Vcnons3oBaHue
AHAIM3UPYIONIETO CKPEIIMBAaHUSL JJIS ONpeleNieHUusT TeHOTHUIIa
ocobu

6.3

CuermieHHoe HacnenoBaHue npuszHakoB. Padora T. Moprana mo
CLEIJICHHOMY HacleJoBaHUIO TeHOB. HapyiieHue crerieHus
TEHOB B pe3yJIbTaTe€ KpPOCCHUHTOBEpAa. XPOMOCOMHAasi TeEOopuUs
HACJIEACTBEHHOCTU. ['eHeTMueckue KapThl. ['eHeTMka mona.
XpOMOCOMHOE ONpPEAECICHUE MoJIa. AYTOCOMBI M  TOJIOBBIE
XpoMOcOMBbl. ['oMOramMeTHble U TEeTEpOTraMEeTHBIE OpPTaHU3MBI.
HacnenoBanue npu3HakoB, CIEIUICHHBIX C TIOJIOM

6.4

N3menunBOCTh. BuHIBl HW3MEHUYMBOCTU: HEHACJIEACTBEHHAs U
HACJICACTBEHHAs. Poub cpenbl B HEHACJICCTBEHHOU
U3MEHYUBOCTH. XapakTepucTrKa MOIU(PUKAITUOHHOM
U3MEHUYMBOCTU. BapuanuoHHBIA psii U BapUALMOHHAS KpUBasl.
Hopma peaknnn npusHaka. KonndecTBEHHbIE M KaueCTBEHHBIE
OpU3HAKUM U MX HopMa peakiuu. CBoilcTBa MOIU(MDUKAIMOHHOU
U3MEHUYUBOCTH

6.5

Hacnencreennas, 1703071 reHOTUIIMYECKas, U3MEHYUBOCTD.
KomOunaTtnBHas M3MEHUMBOCTh. MeWO3 W IOJOBOHM IMpolece -
OCHOBa KOMOWHATUBHON U3MEHUYHBOCTH. MyrannonHas

U3MEHYHUBOCTh. Knaccudukaius MyTaluii: TeHHbIE XpPOMOCOMHBIE,
reHoMHble. YacToTa v NpU4YuHbI MyTaluili. MyTtareHusie (hakTOphbI.
3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHON M3MEHYMBOCTU
H.N. BaBuiioa




I'enetuka uyenoBeka. Kapuotun dyenoBexka. OCHOBHBIE METOIbI

T'€HETUKH YEJIOBEKA: reHeaJIOrn4eCcKum, OJIM3HEIOBBIH,
HUTOT€HETUYECKUM, OMOXUMUYECKUMA, MOJIEKYJIAPHO-
F€HETUYECKUN. CoBpemeHHOE ONPEIECICHUE TE€HOTHUIIA!

MOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUITUPOBAHUE, B TOM YHCIIE
¢ momomipto IIIIP-amamm3a. HacneacTtBeHHble 3a0o0seBaHUS
6.6 yeJloBeKa: TeHHble OoJie3HH, OOJE3HHM C HAaCIeICTBEHHOU
PEeAPACTIONIOKEHHOCTHIO, XpOMOCOMHBIE 00ie3HH. CoOMaTHYECKUE
U TeHepaTHBHbIE MyTauu. [IpuHITUIIEI 370pOBOTO 00pa3a KU3HU,
JUarHOCTUKH, MPO(UIAKTUKH U JICUCHUS TEHETUUECKUX 00JIC3HEH.
Meauko-TeHETHYECKOE KOHCYJIbTUPOBAHUE. 3HaueHue
MEIMIIMHCKOM T'E€HETMKM B TMPEIOTBPAIICHUM U  JICUCHUU
FeHETUYECKHUX 3a00/IeBaHMi YeIoBeKa

7 Cenexnust opraHu3mMoB. OCHOBBI OMOTEXHOJIOTUH

Cenekiusg kak Hayka M IIpoLECC. 3apOKICHUE CEICKUUH U
nomectukanud.  Yuenne H.M. BaBunmoBa 0  meHTpax
MIPOMCXO0XKICHHUSI U MHOTOOOpa3us KyJIbTYpPHBIX pacTeHui. LIeHTpsI
MIPOMCXOKJICHHS IOMAITHUX )KUBOTHBIX. COPT, MOpOJa, IITaMM

7.1

CoBpeMeHHBIE METO/IbI CENEKIIMU. MacCCOBBIA U UHAWBUILYAIbHBIN
0oTOOpBI B CEJIEKIIUN PACTEHUN U KUBOTHBIX. OIIEHKA IKCTEphEpa.
brnuszkopoacTBeHHOE CKpelnuBaHue - UHOPUAUHT. YucTast JTUHMUS.
CkpemuBaHue YUCTHIX JUHUM. ['eTepo3uc, win ruOpuaHas cuia.
HeponcteenHoe ckpemnuBanue - aytOpuaunr. OtganéHHas
rubpuauzanuss u e€ ycnexu. VICKycCTBeHHBI MyTareHes W
MOJIYYEHHUE TMOJTUIIONAOB. [IOCTHXKEHUS CEJIEKUUH PACTECHUI,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB

buorexHonorust kak oTpaciib IPOU3BOACTBA. ['€HHAs UHXKEHEPUSI.
Oranbl  co3nanus pexkoMmOuHanTHoM JIHK w©  TpaHcreHHBIX
opranu3MoB. Kiertounas wumnxeHepusa. KieTouHble KyJIbTyphl.
7.3 MUKpPOKIOHAIBHOE pPa3MHOKEHHE pacTeHui. KitoHupoBaHue
BBICOKONIPOAYKTUBHBIX  CEIbCKOXO3SIMCTBEHHBIX  OPTaHU3MOB.
Okosornueckre M 3tuueckue mnpoodsembl. [MO - renerudecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI

7.2

Tabmuna 16.2
[IpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTebHOM
nporpaMmsl 11 knacca

Kon [IpoBepsiemMbie TpeIMETHBIE PE3YyJIbTATHI
MIPOBEPSAEMOTO OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM
pesyJibTara IpOrpaMMBbl CPETHEr0 O0IIEro 00pa3oBaHUSs
CdopMupoBaHHOCTH 3HAHHUI O MECTE U POJU OUOJOTUH
1 B CHCTEME HAay4YHOTO 3HaHMS €CTECTBEHHBIX HAyK, B
GbopMHpPOBAaHNY COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MUpA U HAYYHOTO MUPOBO33PEHMS; O BKIAJE




POCCUHMCKMX U 3apyOeXHBIX Yy4€HBIX-OMOJIOTOB B
pa3BuTHE OHOJOTHH; (PYHKIIMOHAIBHOW T'PaMOTHOCTH
YeJlioBeKa I PelIeHUs )KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJEpKaHHE OMOJOTUYECKUX
TEPMHHOB W TIOHSATUH: BHJ, TOIYJSIHs, TEHO(POH],
ABOJIIONMS, JBUXKYIIHE CHIBI ((paKTOpbI) SBOJIOINUH,
IIPUCIIOCOOJICHHOCTh OPTaHW3MOB, BHA000pa30BaHUE,
dKOJIOTHYECKHE (PAKTOPBI, AKOCUCTEMA, IMPOIYICHTHI,

KOHCYMEHTBHI, PEAYLIEHTHI, enu MUTaHUS,
AKOJIOTHYECKas MUpaMuia, OuoreoreHos, onocdepa
YmMenue M3J1araThb OHOJIOTUYECKHE TEOpUHU

(aBosmononHas Teopust Y. [lapBuHa, CUHTEeTHYECKas
TEOpUsI HBOJIIOLMH), 33aKOHbI M 3aKOHOMEPHOCTH
(3apoapimieBoro cxonacrsa K.M. Bapa, uyepenoBanus
IJIABHBIX HampaBleHWd W mnyred sBomonnn A.H.
CesepuioBa, yuenus o ouochepe B.U. Bepnaackoro),
ONpENENATh TPaHULBl MX INPUMEHHUMOCTH K JKHBBIM
cucTeMaM

YMeHne BIaeTh METOJaMH HAyYHOTO ITIO3HAHUS B
Ouonornu (HAOMIOJICHHME M OMHCAHHE >KUBBIX CHCTEM,
MPOIIECCOB W SBJICHUM; OpraHM3ams W IPOBEACHUEC
OMOJIOTUYECKOTO IKCIICPUMEHTA, BBIJIBHDKCHHUE
THUITOTE3HL; BEISIBIICHUC 3aBHCHMOCTH MEXTY
HCCIIETYEMBIMU BETHIMHAMU, OOBSICHEHUE TTOJTYICHHBIX
pe3yJbTaTOB, UCIIOJIb30BAaHHBIX HAy4YHBIX IOHSATHH,
TEOpUH W 3aKOHOB, yMEHHE JieJIaTh BBIBOJALI Ha
OCHOBAHUH MOJYYCHHBIX PE3YJIbTATOB)

YMeHHe BBIJCIATH CYIIECTBEHHBIC IPU3HAKH CTPOCHUS
OMOJIOTUYECKNX  OOBEKTOB:  BHJOB,  IOIYJISIHH,
IPOYIICHTOB, KOHCYMEHTOB, PEAYIICHTOB,
OMOTEOLIEHO30B U PKOCUCTEM; OCOOCHHOCTH MPOLIECCOB
HACJICJCTBCHHOM  W3MCHYMBOCTH, CCTECTBCHHOTO
oTOOpa,  BUI000pa3OBaHUS,  MPUCIOCOOJICHHOCTH
OpTraHU3MOB, JCHCTBHUS DKOJIOTHUECKHX (HaKTOPOB Ha
OpraHu3MBbl, TIEPEHOCA BEIISCTB U IOTOKA SHEPTUU B
IKOCHCTEMAX, AHTPOIOTEHHBIX U3MEHCHUM B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYyTOBOPOTA BEIIECTB U
OMOTCOXMMHUUYCCKHUX ITUKIIOB B Onocdepe




YMeHHe TOpUMEHATh  MOJYYECHHbIE 3HAaHHUS IS
00BsICHEHHS] OMOJIOTUYECKUX TIPOLIECCOB U SBJICHUH, TS
MPUHATHUS TPAKTUYECKUX PEIIEHUH B ITOBCEIHEBHOM
KU3HU B LEIsIX oOecriedeHuss 0e30MmacHOCTH CBOETO
3I0pOBbSI U 3I0pPOBbA  OKpPYXAIOLIUX  JIOAEH,
cOoONIOICHUS HOPM  TIpPaMOTHOTO  TIOBEJICHUS B
OKpYXarollled  IPUPOJHOM  cpeAe;  NOHHMAHME
HEOOXOAUMOCTH VCIIOJIb30BaHUs JNOCTHKECHUN
COBpPEMEHHOM  Oumosorum Uil palOHaJIbHOIO
IPUPOAOIIOIB30BAHNUS

YMeHue pemaTh 37eMeHTapHbIe OMOJIOTHUECKHE 3a/1a4H,
COCTaBJIAITh CXEMbI IEPEHOCA BEIIECTB M JHEPTrUU B
AKOCHCTEMAaX (LIeNMU MUTAHMUS])

YMeHue BBITIONHATE J1TA0OpaTOpPHBIE M MPAKTUYECKHE
paboThI, COOJIIOIATh IpaBUIIa IPH paboTe ¢ Y4EOHBIM U
1a00paTOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKU OLIEHHWBATh U MHTEPIPETUPOBATH
UHpOpMaIUIO OHMOJIOTMYECKOTO CoJIepKaHus,
BKJIFOYAIOLIYIO ICEBOHAYYHbIEC 3HAHUS U3 Pa3INYHbIX
uctouyHnkoB (CMMU, HayuHO-IONyJIsipHBIE MaTepUabl);
paccMaTpuBaTh II100ATbHBIE HKOJIOTUYECKUE MTPOOIEMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM
COOCTBEHHYIO MO3HIINIO
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VMenne co3gaBaTb COOCTBEHHBIE IIMCHBMEHHBIE U
YCTHBIE  COOOIIeHus1, 0000mmas  OUOJIOTUUYECKYIO
uH(pOpMaIINIO U3 HECKOJIBKUX HCTOYHUKOB, IPAMOTHO
MCIOJIb30BaTh OHITHIHBIN armapaT OMOJIOTHU

Ta0muna 16.3

ITpoBepsiembie aneMenTsl cogepxkanus (11 kmacc)

Kox

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

DBOJIFOIIMOHHAS OMOJIOTHSA

1.1

OBOJIIOIIMOHHAA Teopusi U €€ MeCcTo B OHOJIOTHH.
CBujerenbCcTBa SBOJIIOIUM. ITameoHnToOIOTMUECKHUE:
MOCJIEI0BATEIHLHOCTD ITOSIBJICHUS BHJIOB B
MaJ€OHTOJIOTHYECKON JIETONHUCH, TEPEXOJHbIe (POPMBL.
buoreorpaduyeckue: cxoacTBo u paznuure dayd u (iop
MAaTEpUKOB U OCTPOBOB. DMOPHOJOTHUCCKHE: CXOIACTBA U
pa3uuus SMOPHOHOB pa3HBIX BHJIAOB TO3BOHOYHBIX.
CpaBHUTEILHO-aHATOMUYECKHUE: TOMOJIOTHYHbIC,
aHAJIOTUYHbIEC, PYJUMEHTapHbIE OpPraHbl, aTaBU3MBI.
MosnekynsapHOOMOXMMUYECKHE: CXOJICTBO MEXaHHU3MOB
HACJICJICTBEHHOCTH ¥ OCHOBHBIX META00JIMUECKUX MYTEH y




BCCX OPraHnu3mMoOB

1.2

OpomonmonHas teopuss Y. JapBuna. Ilpenmoceuiku
BO3HUKHOBEHUs  JapBUHU3MA.  [[BHXKylIue  CHIIBI
PBONMIIOIIMU  BUAOB 1o  JlapBuHy  (M30BITOYHOE
pa3MHOXKEHUE  TPU  OTPAHHUYEHHOCTH  PECYPCOB,
HEoIpeAenEHHas M3MEHYUBOCTb, O6opnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIA OTOOD)

1.3

Cunretnyeckas Teopus 3Botonuu (CTD) u oCHOBHBIE €€
nojoxeHusi. Mukpossomtonus. [lonysamnusa kak equHnia
BHUJIA Y DBOJIIOLIUA

1.4

JIBwkymme cunbl  ((DakTOphl) DBOJIOIUMU BHUIOB B
npupoge. MyTalMOHHBIA Mpolecc U KOMOWHATHBHAs
W3MEHYUBOCTb. [lonmynsaiimoHHbIe BOIHBI M Apeiid reHOB.
M3onmsmust w  murpanus. EcTecTBeHHBIM 0OTOOp -
HanpaBJIAIOIIAN dakTop ABOJIIOLUM. Dopmbl
€CTECTBEHHOI'O otbopa. [Ipucnoco61eHHOCTH
OpPraHU3MOB KakK pe3yJbTaT 3Boytonuu. [Ipumepst
MIPUCIIOCOOJICHUI Yy  OpraHu3MoB. ApoMopdo3sl U
uauoanantauuu. Bua u BumooOpazoBanue. Kpurepuu
BUJIA. OcHOBHbBIC bopMBI BUJI000pa30BaAHUS:
reorpaduyueckoe, IKOJI0THIECKOe

1.5

MakposBosonusi. PopMbl 3BOJIOLUU:  (UTIETHUECKAS,
JTMBEpPreHTHas, KOHBEpIreHTHas, napajJieiabHasl.
HeoOGpaTtuMocTh 3BOJIOIIMU

BO3HUKHOBEHHE U pa3BUTHE )KU3HU Ha 3eMJie

2.1

JloHayuHble TPEACTABICHUS O 3apPOXKICHUM >KU3HHU.
HayuHble TUIOTE3bl BO3HMKHOBEHHMS >KM3HM Ha 3eMJIE:
a0MoreHe3 ®W TaHCIepMHs. XHMHYECKas DSBOJIIOIH.
OKCIEpUMEHTAIbHOE  MOJTBEPKICHUE  XUMHUYECKOU
DBOJIIOIIHNH. ISECENINGISE STAITbI OHMOJIOTHYECKOU
somonmu. ['unoreza PHK-mupa. [lepBoie kneTkn n ux
sBostonus. DopMUpOBaHME OCHOBHBIX TPYMI >KUBBIX
OpraHu3MOB

2.2

Pa3zButne xu3HM Ha 3emie MO 3paM M IEPUOJIAM.
Karapxeili. Apxelickas ¥  NOpOTEPO30MCKasi  APBL.
[laneo3oiickas spa u €€ TEPHOABI: KEMOPHUICKHUI,
OPAOBHUKCKHH, CHITYPUHCKHUH, JICBOHCKUH,
KaMEHHOYTOJIbHBIN, NepMCKU. Me3o301ckas pa u eé€
MEPUObI: TPUACOBBIN, FOPCKHUM, MeToBOM. KaliHO30MCKas
’pa W €€ TMEpPUOIbl: MaJCOreHOBbIA, HEOTECHOBBIM,
AQHTPOIIOIEHOBBIM.  XapaKTEpUCTUKAa  KJIMMara U
reoJIOTMYeCKUX MpoieccoB. OCHOBHBIE ATAIbI SBOJIOIUN
PaCTUTENILHOTO W J>KMUBOTHOTO Mupa. ApoMopdo3bl Y
pacTeHUM W KUBOTHBIX. [losBieHue, pacuser wu




BBIMUPAHUE TPYIIII KUBBIX OPTAHU3MOB

2.3

Cucrema OpraHMYeCcKOro MHUpAa Kak OTpaXeHHe
3BOMIOMU. OCHOBHBIE  CHUCTEMAaTUYECKHUE  TPYIIIIbI
OpraHU3MOB

2.4

DBOJIOLHS YETI0BEKA. AHTPOIIONOTUS KaK HayKa.
PasButHe npencraBieHu 0 IPOUCXOKICHUN YEIOBEKA.
MeTtobl n3ydeHnus antpornorenesa. CxoacTa u
pasnuyus 4eloBeKa U )KUBOTHBIX. CHUCTEMaTHYEeCKOe
MOJIOKEHHE YesioBeKa. JIBrKyIue cuibl ((PakTopsl)
aHTpornorenesa. HaciencrseHHass ”3BMEHUYMBOCTh U
€CTECTBEHHBIN 0T00p. OOIIECTBEHHBIN 00pa3 KU3HHU,
W3TrOTOBJICHUE OPYIUN TpyAa, MBIIIUICHHUE, PEUb

2.5

OCHOBHBIE CTaguM W BETBU DBOJIOIUU YEJIOBEKA:
aBCTPAJIONUTEKH, Yenosek YMEJBIH, Yenosek
NpAMOXOAIIMN, YeloBeK HeaHIepTAIbCKUM, YenoBek
pasymHbld. HaxolIkn HCKOMaemMbpIX OCTAHKOB, BpEMSI
CYILLIECTBOBAHMSI, 00JIaCTb PacCOpOCTpaHEHUs, OO0BEM
rOJIOBHOTO MO3ra, 00pa3 KU3HHU, OpYyaus

2.6

Uenoseueckre packl. OCHOBHBIE OOJBIINE PACHI:
eBporeorHasl (eBpa3uiickas), HErpo-aBCTpaIOUHAS
(aKBaTOpHaNIbHAS ), MOHTOJIOWTHAS (a3uartcko-
aMepHUKaHCKasi). Yepthl MPUCTIOCOOICHHOCTH
MpEACTaBUTENIC YEIOBEUECKMX pac K  YCIOBHSIM
cymectBoBanus. EquHcTBo uenoBeueckux pac. Kpuruka
pacusma

OpraHusmbl U OKpyXxarolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a/1aud U pa3eiibl SKOJOTUH.
MeTo/b1 5K0JIOTHYECKUX UCCIICTIOBAHMI.
Dkosioruyeckoe MuUpoBo33peHue. Cpenbl 00uTaHus
OpraHU3MOB: BOJIHAS, HA3€MHO-BO3/TyIIIHAs, TOYBEHHAsI,
BHYTPUOPTaHU3MEHHAs

3.2

DKOJIOTUYECKHE (bakTopHI. Knaccuduxanus
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHYECKUE
W aHTponoreHHsle. JleficTBre 3KONMOrnYeckux (hakTopoB
Ha OPTaHU3MBbI

3.3

AOuoTtnueckue  (HaKTOpPHI: CBET,  TeMmIeparypa,
BJI&KHOCTB. doTonepruoau3M. [Tpucnoco6nenus
OpraHu3MOB K JCHCTBUIO aOMOTHYECKUX (haKTOPOB.
buonornueckue puTMbl

3.4

buotnueckune (bakTophl. Bunsl OMOTUYECKHUX
B3aUMOJCHCTBUU: KOHKYpPEHIIUS, XUIIHUYECTBO,
Mapa3uTU3M, MyTYyaJu3M, KOMMEHCAJINU3M
(Hax7IeOHMYECTBO,  KBAPTUPAHTCTBO),  aAMEHCAJIN3M,
HEeUTpaau3M. 3HauCHHE OWOTHYECKUX B3aWMOJICHCTBUI
JUISi  CYIIECTBOBAHMS OpPraHU3MOB B  MPHUPOJHBIX




coo0I1ecTBax

3.5

DKOJIOTMYECKHE XAPAKTEPUCTUKH oMy Isiuuu. OCHOBHBIE
NOKa3aTelnu MOMYJSIIUM: YHUCJIEHHOCTb, IUIOTHOCTB,
POKIAEMOCTh, CMEPTHOCTb, IMPUPOCT, MUIPALHUIL.
JlnHamMuKa YMCIEHHOCTH MOMYJISIIUU U €€ peryisauus

COO6IJ_ICCTBa H 3KOJOI'MYCCKHUE CUCTCMBI

4.1

Coo0miecTBO opranu3mMoB - OuoneHo3. CTpyKTypsl
OuoIeHO3a: BUI0Bas, MPOCTPAHCTBEHHAs, TpOopHIecKas
(mumreBas). Buapl-gomuHadThL. CBSI3U B OMOIICHO3€E

4.2

OkoJjioruyeckre cucreMbl (d9kocucteMsbl). [lonsitue 00
sKocucTeMe U OuoreoneHoze. DYHKIIMOHAIIbHbBIE
KOMITOHEHTBI SKOCHUCTEMBI: MPOJYLIEHTbI, KOHCYMEHTHI,
penyueHTbl. KpyroBopoT BEHIECTB M MOTOK 3HEPTUH B
skocucteMe.  Tpoduyeckue  (MUIIEBBIE)  YPOBHU
skocuctemsbl. [lumeBsie nenu wu cetn. (OCHOBHBIE
MOKa3aTeld JAKOCHCTEMBI: Ouomacca, MPOAYKIIHS.
DKOJIOTUYECKUE TUPaMUJIbL: MPOAYKIUU, YUCIECHHOCTH,
onomaccel. CBOHCTBa  HKOCHUCTEM:  YCTOWYUBOCTD,
camoperyJssinus, pazsutue. Cykiieccus

4.3

[IpuponHbie SKOCUCTEMBI. DKOCHUCTEMBI 03€p U PEK.
DKOCUCTEMAa XBOWHOTO WJIM IIMPOKOJHUCTBEHHOIO JiEca.

AHTpPOTNIOTEHHBIE  YKOCHUCTEMBI. ATPOIKOCUCTEMBI.
Ypbo3kocuctembl. buosiorndeckoe M XO3SMCTBEHHOE
3HAYEHUE arpo’KOCUCTEM u ypOOIKOCUCTEM.

buopaznoobpasue kak (akTop yCTOMYNBOCTH SKOCUCTEM.
CoxpaHeHne 6M0JIOTMYECKOro pa3HO0Opasus Ha 3emIie

4.4

VYuenne B.M. Bepnaackoro o Owuochepe. ['panuiipl,
COCTaB U CTpyKTypa 6uocdepsnl. JKruBoe BEIIECTBO U €0
¢byukiuu. OcobeHHocTu Ouocdepbl Kak TI00aTbHON
9KOCHCTEeMBI. JlMHaAMHUYecKoe paBHOBECHE W OOpaTHas
cB3b B Ouochepe. KpyroBoporsl BemecrB U
OMOreoXMMHUYECKHE IUKIBl 3JeMEHTOB  (yriepoja,
a30Ta). 30HAIBHOCTH Ouocdepsl. OCHOBHbIE OHOMBI
CYUIH

4.5

UYenoeuectBo B Omochepe 3emin. AHTPONOTCHHBIC
u3MeHeHus: B Ouocdepe. [nobanbHBIE IKOIOTHYECKUE
pOOJIEMBI.

OcHOBa panMOHAIBHOTO YIPABJICHHUS PUPOTHBIMH
pecypcaMu M UX MCTOIb30BaHue. JloCTHKEHNST OMOJIOTHH
W OXpaHa IPUPOJIBI




TEMATHYECKOE
INTAHUPOBAHME 10 KJIACC

n/n

HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl

KoaunuecTBO 4acoB

Bcero

KonTponbHble
padoThI

IIpakTHyeckue
padoThI

DJyieKTpoHHbIe (1U(ppoBLHIE)
o0pa3oBaTesbHbIE pecypehbl

buonorus kak Hayka

JKuBnIe ccTeMBI U X HN3YUCHHUC

buonorus xierku

XumMuueckas OpraHu3anus KJICTKHU

(=]

Crtpoenue u GyHKIMU KIETKU

OOmeH BCIICCTB U NPCBPAICHUC DHCPIUH B KIICTKC
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I'enetuka — HayKa 0 HAaCJICACTBECHHOCTH U USMCHYNBOCTH
OpraHnu3MoOB

\9)

12

3aKOHOMepHOCTI/I HaCJICACTBEHHOCTH

()

13

3aKOHOMEPHOCTH U3MEHYHBOCTH

14

T'eneTuka uenoBeka

15

CCJ'ICKI_[I/DI OpTraHnu3MOB
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BroTexHoIOrus U CHHTETHYCSCKAsT OMOJIOTUS
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PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 29
11 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
(uudpossbie)
Ne ni/m HanmeHoBaHMe pa3/eioB U TeM IIPOrpaMMBbl Konrposabneie | IlpakTuyeckne 00pa3oBaTeIbHbIE
Bceero padoThI padoThI
pecypchl

3apokIeHue M pa3BUTUE  HBOJIOLHMOHHBIX
I IpeJCTaBICHUN B OUOJIOTHH 4
2 MukposBontonus U €€ pe3yJIbTaThl 14 2
3 MakposBonronus U €€ pe3yJbTaThl 6
4 IIponcxoxaeHue u pa3BUTHE JKU3HU Ha 3eMIle 15 1.5
5 IIpoucxoxacHUE YeI0BEKa — aHTPOIIOI€HES 10 1
6 DKOJIOrus — HayKa O B3aUMOOTHOILIEHUSX

OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5

OKpY>Karollen cpeon
7 OpraHusmsl U cpefia 0OuTaHus 1.5

DKOJIOTHS BUJOB U MOIYJISIIUI 0.5
9 OKosorus coo0IecTB. DKOJIOTHYECKUE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas skocucTemMa
11 UYenoBek 1 OKpyKaromas cpea
12 PesepBHOE Bpemst




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

INOYPOYHOE IIVIAHUPOBAHME 10 KJIACC

KoandecTBo yacoB

K.p. Hdara
Ne n3yue
n/u| Tema ypoka Bcero e DJieKTpoHHbIE U(POBBLIE 00pa3oBaTeIbHbIE
pecypchl.
MPakT. U
71a6.pao.
buoorust kak KOMIUIEKCHAsI HayKa M KaK 9acTh 1 s )
1 COBDEMEHHOTO OBIIECTBA 1 qero? https://resh.edu.ru/subject/lesson/3827/
1 https://www.youtube.com/watch?v=SoHkTau2B
2 JKuBBIE cHCTEMBI M UX CBOWCTBA. Y POBHEBAsI Uw
OpPTraHU3AIMS KUBBIX CHCTEM list=PLgqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=1 pp=1AQB
3 CTAPTOBAA TUATHOCTHUKA (BXOIHOM 1 1
KOHTPOJIb)
HcTtopust OTKpeITUA U U3ydeHUs KiIeTku. Kierounas )
4 Teopus 1 https://resh.edu.ru/subject/lesson/5383/
MeTtoabl MOJEKYISPHON M KJIETOYHOM OHOJIOTHH.
5 [Ipaktuueckass pabora | «M3yueHue MeToA0OB https://www.youtube.com/watch?v=GzTO2vLzy
KJIETOYHOU Ouosiorun (xpomarorpadus, 1 1 LA
areKkTpodopes, nuddepeHunanbHOE list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
uenTpudyruposanue, IIIP)» index=4 pp=iAQB



https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB

XUMHAYECKUH COCTaB KIETKU

https://www.youtube.com/watch?v=151V-fy1KLc
list=PLgqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjUJ
index=6 pp=1iAQB

MuHepaibHbIC BEIIECTBA KIETKH, UX OMOJOTHYECKAs
poib

https://resh.edu.ru/subject/lesson/5397/

Opranuueckre BellecTBAa KICTKH —  OCJKH.
«O0HapyxeHne OCJKOB C
IIOMOIIIBIO KAYCCTBCHHBIX peaKIII/IfI))

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYEC
KQ
list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjU
J index=7 pp=1AQB

CsoticTBa, k1accuduxaius 1 GyHKIUNA OSTKOB

https://www.youtube.com/watch?v=IKstGzYEC
KQ
list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjU
J index=7 pp=1AQB

10

OpFaHI/I‘-IeCKI/Ie BCIIECCTBA KJICTKHU — YIJICBOAbI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzr
Iw
list=PLgqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjU
J index=9 pp=1AQB

11

Opl" AHNYCCKHEC BCIICCTBA KIICTKHW — JIMIIUBI

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTp
Yb Y
list=PLqU6VDvVRpuoiTLeXclBiRZ2J0h2BgbjU
J index=10 pp=1AQB



https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB

Hyxneunoseie kucnotsl. JIHK u PHK.
«Uccnenosanue

12 https://resh.edu.ru/subject/lesson/3840/
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3 KIJIETOK
Pa3JIMYHBIX OPIaHU3MOBY
Crpoenue u byHKIIUN ATO. Hpyrue )

13 nykneosuarpudocdars (HTD) https://resh.edu.ru/subject/lesson/3840/

14 https://www.youtube.com/watch?v=BD_60Wh
CexBennpoBanue JIHK. Meroasl  reHoMUKH, Zvf A
TPAHCKPUIITOMUKH, IPOTEOMUKHU list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjU

J index=11 pp=1AQB

15 MeTto/1bl CTPYKTYPHOM OMONIOTHH
CamocrositenbHast padota No 1 "Xumudeckuii coctaB
KJIeTKu" (TecT)

16 Tuns! kietok. [TpokapuoTnyeckas kieTka https://resh.edu.ru/subject/lesson/1587/

17 CrpoeHne SyKapHOTHYECKOM KIIETKH.

Ipaktiyeckas pabora 2 «M3ydenue https://resh.edu.ru/subject/lesson/15
CBOWCTB KJIETOYHOH MEMOpaHbI» 88/

18 [ToBepXHOCTHBIN amnmapar KJIeTKU

19 HememOpanHbIe OpraHoU/Ib! KJIETKH
[TosryaBTOHOMHBIE OPTraHOUABI KJIETKH:

MHUTOXOH/IPHH, TUIACTH/IBL. .
20 P 5 https://resh.edu.ru/subject/lesson/3847/

((I/ICCJ'Ie,ZIOBaHI/Ie I1J1a3MOJIn3a U ACT1J1a3MOJIN3a B
PACTUTECIIBHBIX KJIECTKax»



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
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https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
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https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
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https://resh.edu.ru/subject/lesson/3847/
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Ctpoenue u GyHKIUH 1Ipa

22

OpnHoMeMOpaHHbIE OPraHOUIBI KIETKH.
[TpakTuueckas padbora 3 «3yueHue nBUKEHUS
IIUTOILIA3MbI B PACTUTENBHBIX KIIETKAX)

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
aykapuort. Jlaboparopuas padora 4 «M3yuenue
CTPOCHUS KJIETOK Pa3IMYHbIX OPTaHU3MOB»
CamocrosrenbHas padora Ne 2

"CtpoeHue u

(GyHKINU OPraHOUIOB KIETKH"

24

AccUMWIAIIMS ¥ TUCCUMHJIALINS — JBE CTOPOHBI
MeTadoIM3Ma. Tunsr oOmena BEIIECTB.
JlaboparopHas pabota 5 «3yuenue
KaTaJIMTUYECKOW aKTUBHOCTH  (depMeHTOB  (Ha
MpUMEPE aMHJIa3bl UK KaTalasbl)»

https://resh.edu.ru/subject/lesson/24
86/

25

DepMEHTAaTUBHBIN XapaKTep PeaKUi KIIETOYHOTO
MeTtabonmusma. Jlaboparopuas pabora 6 «M3ydeHue
(epMEHTAaTUBHOTO PACIICIVICHUs IEPOKCHIA
BOJIOPOJIA B PACTUTENIbHBIX M )KUBOTHBIX KJIETKAX»

26

benku-akTuBaTOpH! U OCNKU-UHTUOUTOPHI

27

ABTOTpOGHBIN TUIT OOMEHAa BEIIECTB

28

dorocunTes

https://resh.edu.ru/subject/lesson/3917/



https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

29 XemocuHTes. Jlaboparopuas paborta 7 «CpaBHeHHE
nporieccoB (POTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHBIE OpraHu3Mbl. Bumsl OpokeHUsl.
30 Jlabopatopuass  pabora 8  «CpaBHeHUE
IPOIIECCOB OPOXKECHUS H JBIXAHUSD)
AspoOHBIE OpraHU3MBbL. JTaIbl SHEPTETHIECKOTO )
31 oBMeHA https://resh.edu.ru/subject/lesson/3917/
1 DHeprus MeMOpPaHHOTO TPaIMeHTa IPOTOHOB.
Cunte3 AT®: padora nporoHHOi AT®-cuHTa3BI
33 Peakiium MatpuyHOro CMHTE3a
34 Tpanckpunius — marpuuHbiidi cuHTe3 PHK https://resh.edu.ru/subject/lesson/5352/
35 TpaHcnsus u e€ sTanbl https://resh.edu.ru/subject/lesson/3917/
KoaupoBanue amunokuciot. Pons pubocom B .
36 BHOCHHTE3E GenKa https://resh.edu.ru/subject/lesson/5352/
37 Opranu3anys reHomMa y IpoKkapuoTa u 3yKapuoT https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/1682642301799
34
143822text=%D0%B2%D0%B8%D0%B4%D0
MounekysipHbIe MEXaHU3MBI SKCIIPECCHH T€HOB Y %B
38 5%D0%BE%D1%83%D1%80%D0%BE%D0%

sykapuota. CamocTosiTenpHas padora Ne3

"OOMeH BeleCTB U YHEPTUu"

BA
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https://resh.edu.ru/subject/lesson/3917/
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https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
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%BF%D1%80%D0%BE%D1%84.%D0%B1%D
0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%
DO
%B8%D1%8F%20%D0%BEF%D0%B5%D1%82
%

D1%80%D0%BE%D1%81%D0%BE%D0%B2
%D

0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-
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39 Bupycsl — BHeks1eTOUHBIE (POPMBI )KU3HU U
oOnuratHble napazutsl. [Ipaktudeckas pabdota 4 https://resh.edu.ru/subject/lesson/39
«Co3anne MoJIeny BUpyca» 39/
BupycHsle 3a0051eBaHUs YeIOBEKa, KUBOTHBIX, )
40 pacTenmii https://resh.edu.ru/subject/lesson/3939/
41 HanoTtexHosoruu B OMOJIOTUU ¥ MEAULIMHE
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44 Xpomocomsl. JlaboparopHas padota 8 https://www.youtube.com/watch?v=-
«M3ydeHre XpoMoCcoM Ha TOTOBBIX kTF5eSIdJA
MHUKpOTIperapaTax list=PLqU6VDvVRpuoiTLeXclBiRZ2J0h2BgbjUJ

index=13 pp=iAQB

45 JleneHue KICTKH — MHTO3 https://resh.edu.ru/subject/lesson/3927/

Tunel knetok. Kapuokunes 1 IUTOKUHES.
46 Jlaboparopuas padota 9 «Habmtonenne MmuTto3a B
KJIETKaX KOHYHMKa KOPEeIIKa JiyKa (Ha TOTOBBIX
MUKpoOIIpenaparax)»

https://www.youtube.com/watch?v=bqGhE50X

47 Perynsanus >KM3HEHHOTO IIUKJIA KJIETOK cL w

Konrpoasnas pabora Nel "Kierka" list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjU

J index=12 pp=1AQB

48 OpraHusMm Kak eJMHOE L1e10e https://resh.edu.ru/subject/lesson/6770/

Tkanu pacrenuit. Jlaboparopuas padora 10
49 «M3ydeHne TKaHEH PACTCHUI»
TxaHu KUBOTHBIX U YenoBeKa. Jlabopatopnas
50 pabota 11 «/3yueHne TKaHeH KUBOTHBIX»
Opransl. Cuctemsl opranoB. JlaGoparopnas pabora

51 12 «M3yueHne opraHoB IBETKOBOTO PACTEHUSI»

52 Ormopa Tena opraHu3MOB

53 JIBuKeHHE OpraHU3MOB https://resh.edu.ru/subject/lesson/6769/

54 [Intanne oprann3zMoB
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https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6770/
https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6769/

IInTanne MO3BOHOYHEBIX JKUBOTHBIX.

55 1
[TunieBapuTenbHAs CHCTEMA YeI0OBEKa
56 JlpIxaHue opraHu3MoB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue Mo3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA 1
58 https://resh.edu.ru/subject/lesson/2489/
TpaHCTOPT BEIIECTB Y OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
KpoBeHocHast cuctema 1mo3BOHOYHBIX KHBOTHBIX U )
59 N — 1 https://resh.edu.ru/subject/lesson/1581/
60 Brigenenue y opranusmoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3amura y OpraHu3MoOB 1 https://resh.edu.ru/subject/lesson/1580/
62 NMMmyHHast cucteMa yenoBeka 1
63 PaznpaxuMocTh U perymsius y Opranu3mMoB 1
I'ymopaibHast perysius 1 SHIOKPUHHAS CUCTEMa ]
64 KHBOTHBIX 1 YeTOBEKA 1 https://resh.edu.ru/subject/lesson/2458/
65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 ITonosoe pa3zMHOXeHUE 1
67 Meiios 1 https://resh.edu.ru/subject/lesson/3927/
I'amerorenes. OO0pa3oBaHue U pa3BUTHE MOJOBBIX
68 kieTok. Jlabopatopnas padora 13 «3ydenue 1
CTPOCHHUS TOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOTIperapaTax»
NuauBuayabHOE pa3BUTHE OPraHU3MOB — ]
69 1 https://resh.edu.ru/subject/lesson/5630/

OHTOI'CHE3



https://resh.edu.ru/subject/lesson/6759/
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https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
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https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/

70

3a1<naz[1<a OpraHOB U TKaHEeH 13 3apOAbIIICBEIX
JINCTKOB

https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

71

Poct u pa3zButue xuBoTHBIX. JlabopaTopuas pabora
14 «BpIsBIEHNE IPU3HAKOB CXOACTBA 3apOAbILICH
[T03BOHOYHBIX KHBOTHBIX»

72

PasMHOXeHUE U pa3BUTHE PACTCHUM.

Jlaboparopuas padota 15 «CTtpoeHue opraHoB
Pa3MHOKEHHSI BBICIIUX PAcTeHU» JKu3HEHHBIE
LUKJIBI pacTeHuid. CamocTosiTenbHas padbora
Ne4"Pa3MHOKEHHE U pa3BUTHE OPraHU3MOB"

https://resh.edu.ru/subject/lesson/53
59/

73

Hcropus ctaHOBIEHUS U pa3BUTHS TEHETUKH KaK
HayKu

74

OcCHOBHBIE TTOHATHS U CUMBOJIBI TEHETHUKH.
JlaGopartopuas padota 16 «/Ipo3oduna kak 00beKT

T€HETUYECKHUX HCCIICIOBAHUI

75

3aKOHOMEPHOCTH HaclIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe ckpemuanue. [Ipakrnyeckas
pabota 5 "M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO

CKpEeIIMBaHUs y 1po30(uisr"

https://resh.edu.ru/subject/lesson/5386/

76

[{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO
CKpEIIMBaHUS

https://resh.edu.ru/subject/lesson/5386/

77

Anamusupytomiee ckpenBanue. Hemonxoe
JOMUHHUPOBaHHE



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5385/
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JurubpuaHoe ckpemuBanue. [Ipaktudeckas padbora 1

78 6 «M3yuenne pe3ynbTaToB TUrHOPHIHOTO https://resh.edu.ru/subject/lesson/47
CKpEITUBaHUS Y APO30(DHITBI 25/
[{uTonorunyeckrue OCHOBBI TUTHOPUTHOTO ]
79 CKpeIMBAHYS. PElICHHe 387124 [0 TEHETHKE 1 https://resh.edu.ru/subject/lesson/4725/
80 CueryieHHOE HaclleZIOBaHUE TPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpoMOCOMHas TEOpHs HACTEICTBEHHOCTH 1
82 ['eneruka nmona 1
83 ['enoTuIr Kak MenoOCTHAS cCUCTeMa 1
['eneT4eCKUT KOHTPOJIb PA3BUTHS PACTCHUM,
84 JKMBOTHBIX M 4esioBeka Perenue 3aga4 1o reHeTHKe. 1
85 N3meHunBoCTh NpU3HAKOB. BUIbI H3MEHUNBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MonudukarmonHas U3MEHYHBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BaprannoHHBIN psi ¥ BapUallMOHHAs KpHUBasl.
87 JlabopaTtopuas padora 17 «MccnenoBanue
3aKOHOMEPHOCTEN MOANPHUKAITMOHHON 1
U3MEeHYUBOCTH. [TocTpoeHre BaprallMOHHOTO Psiaa U
BAPUALIMOHHON KPUBON»
['enoTHNIMUeCcKass N3MEHIMBOCTh. KoMOMHATHBHAS ]

88 H3MEHUIBOCTE 1 https://resh.edu.ru/subject/lesson/5387/
89 MyTanroHHas U3MEHUYUBOCTh. [IpakTnueckas

pabota 7 «MyTtauuu y 1po30duiisl (Ha TOTOBBIX 1

MHUKpOITpernaparax)»

https://resh.edu.ru/subject/lesson/53
87/
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3aKOHOMepHOCTI/I MYTalMOHHOI'O ITpomecca.

90 ONUreHeTHKa v SIUTeHOMHUKa
I'eneruka uenoseka. [IpakTudeckas padora 8 " b oot/]
91 «COCTABIICHHE M AHATH3 POJIOCTOBHOI» ttps://resh.edu.ru/subject/lesson/3653/
92 MeTo1bI MeTUITUHCKOW TeHETUKHU https://resh.edu.ru/subject/lesson/3653/
3HaueHue MEeIMLIUHCKON TeHEeTUKU B
93 MPEIOTBPALICHUH U JICUEHUU TeHETHYECKIX
3aboseBanuii yenoBeka. CamocrositenbHas padborta Ne
5 "T'eneruxa"
94 OcHoBHble NOHATHUSA cenekiun. JlabopaTtopHas
pabora 18 «3y1enne copToB KyIbTypHBIX https://resh.edu.ru/subject/lesson/38
pacTeHUuil U MOPOJI JOMAIIHUX YKUBOTHBIX» 61/
MeTos1 cenekImoHHol paboTel. JlabopaTopHas
95 pabota 19 NU3yueHne METOAOB CENEKIIUN PACTECHHIN https://resh.edu.ru/subject/lesson/38
6l
96 JlocTiKeHMsI CeNeKITUU PACTEHUH U )KUBOTHBIX. https://resh.edu.ru/subject/lesson/3861/
[IpakTuueckas padbora 9 «IIpuBHUBKa pacTeHUN»
CoxpaHeHHe, U3yUYeHUE U UCTIONh30BaHUE
97 TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka u OTpacib
98 nponsBozcTsa. [Ipakrudeckas pabora 10 https://resh.edu.ru/subject/lesson/39
«M3y4yeHne 00bEKTOB OMOTEXHOIOTHUI 39/
99 OcHOBHBIE HaMpPaBIEHUS CHHTETUYECKOM OMOTIOTHI
100 XpOMOCOMHas1 ¥ T€HHasl NHKEHEPUs



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
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101 Menununckue ouorexHogorun. KonrposbHas 1 1
paborta Ne 2 "T'eHeTnka u cenexus"
Pesepeubrii ypok. [ToBropenue, o6o01enue, 1 1
102 cucremarusanus 3HaHui. Mitorosas padora 3a
kypc 10 knacca
30
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 32 moiKHO
OBITH
11 KIIACC
KoumnuectBo yacos
aTa
Kontpoubnbie | IIpakTn- f:?»yqeﬂuﬂ
Ne paGoThI ecKie DJIEeKTPOHHbIE
n Tema ypoka paGoThI uugposbie
o0pa3oBaTe/ibH
Bcero
ble pecypchl
1 OBosorninoHHas teopus Y. Jlapsuna 1
2 JIBroky1me cuiibl 3BOJIIOLUMA BUAOB 110 Y. /lapBuHy 1
boprba 3a cymiecTBOBaHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIIM 1
oTOOp
4 DopMUPOBAHHE CUHTETUYECKON TEOPUU IBOITIOLIMHI 1




DTansl SBOJIIOITUOHHOI'O mpomnecca: MUKPOI3BOJIOLUA
MAaKpO3BOJIOLIHA

n

6 [Momynsus - aeMeHTapHasi €IMHUIA 3BOJIIOLUN
7 3akoH reHeTndeckoro paBHosecus J[x. Xapau, B. BaiinGepra.
JlaGopaTopHas pabota «BpIsiBIIeHHE H3MEHYMBOCTH Y 0COOEH 0.5
OJIHOTO BUAQ»
DneMeHTapHbIe (DaKTOPBI IBOIOLIUU
9 DddexT ocHoBatens. IhdexT OyTbUIOYHOTO TOPIIBIIIKA
10 Murpanuu. U3onsamun monyssmnuii: reorpapuieckas,
Ouosiornueckas

11 EcrecTBeHHBI 0TOOp - HAMPaBIAIOMUI (PAKTOP IBOIIOIIH

12 [TonoBoii oT60p

13 [Tprcnoco0IeHHOCTh OPTaHU3MOB KaK pe3yibTat
MHUKposBostonu. JlaboparopHas pabota «M3ydyenue 0.5
apoMop(}030B U HIMOAAATITAIIUI Y pacTeHUH U
YKUBOTHBIX)

[Ipumeps! npucnocobaeHuil y OpraHu3MoB:

14 Mopdosioruueckue, PU3N0IornIecKue, ONOXUMHUUECKHE, 0.5
noBeneHveckue. Jlabopatopuas padora «lIpucnocobnenns )
OpPraHU3MOB M UX OTHOCHUTEJbHAS 11€JI€CO00Pa3ZHOCThY

. Bun, ero xputepun u ctpykrypa. Jlaboparopnas padora

3 «CpaBHEHHE BUIIOB 110 MOP(HOIOTUUECKOMY KPUTEPHUIOH 0.5

16 CrpykTrypa Buaa

17 BunooOpa3oBanue kak pe3yinbTaT MUKPOIBOIIOIIUN

18 CBs13b MUKPO3BOJIIOIUH U SMIHIEMHOJIOTUN




19 Makpossosntouus. [TageonTonornuyeckue MeTo bl U3y4eHust 1
9BOJIIOLUH
20 Buoreorpaduyeckre METOIBI H3yYSHUS YBOIOIUH 1
)1 OMOPHOTIOTHYECKUE U CPABHUTEIEHO-MOP(HOIOTHIECKUE
METO/Ibl U3YUYEHUSI IBOTIOLUN 1
MonekynsipHO-TeHeTHYeCKHEe, ONOXUMHUYECKUE U
22 MaTeMaTUYECKUE METO/Ibl U3YUEHHUSI IBOTIOLUN 1
23 OO0m1re 3aKOHOMEPHOCTH IBOJIOLIMH 1
24 AnanTuBHas paguanys. HepaBHOMepHOCTh TEMIIOB 1
HBOJIIOLIUU
25 HayuHble runoressl IpOUCX0XKIEHUS KU3HU Ha 3emiie 1
26 JloHay4HbIe MPeICTaBICHUS O 3aPOKICHNUN )KU3HU 1
27 OcHOBHBIE 3TaIbl HEOPraHUYECKOW IBOJIIOLIUU 1
28 ['unoressl 3apoxaeHUs KU3HU 1
Ucropus 3emnu u metoasl e€ nusydenus. Jlaboparopnas
pabota
29 1 0.5
«3yueHne 1 onrcaHue NCKONMAeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHble 3Tanbl opraHuyeckoi 3BOTIOIUN 1
31 OBOIIOLUS DYKAPUOT 1
32 OCHOBHBIE 3TaIbl HBOJIOIUH PACTUTETHLHOIO MHUpA.
[IpakTuueckas padora «M3yuenue ocooeHHOCTEN 1 0.5
CTPOEHUS PACTEHUN PAa3HBIX OTAEIIOB)
33 OcHOBHBIE 3TaIlbl 3BOJIIOLUH )KUBOTHOTO MHUpa 1
Y OBoumonus )KUBOTHBIX. [IpakTiueckas pabota «M3ydyenue .
0.5

O0COOCHHOCTEH CTPOCHHUS TO3BOHOYHBIX )KUBOTHBIX)




35

Pa3Butne xn3HM Ha 3emiie 1Mo SpaM 1 n€puogam

36 MaccoBble BBIMUPAHUS - 3KOJIOTMUYECKHE KPU3HChI 1
IPOLLIOTO
37 CoBpeMeHHBIH 9KOIOTUYECKHI KPU3UC, €r0 OCOOCHHOCTH 1
38 CoBpeMeHHas cucTeMa OpraHu4ecKoro mpouuioro 1
39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPraHU3MOB 1
40 AHTpOMIOJIOTHS - HAyKa O YEJIOBEKE 1
41 PazButHe npeacraBiaeHui 0 MPOUCXOKICHUHN YEIIOBEKA 1
MecTo 4yenoBeka B CUCTEME OPraHUYECKOI0 MUpa.
42 JlabopaTtopHast pabora «M3yueHne ocoOEHHOCTEN CTPOCHUS 1 0.5
CKeJIeTa YeJIOBEKA, CBSI3aHHBIX C MPSIMOXO0KICHHUEM»
43 JBH>KyIlIME CHIIbI aHTPOIIOrEHE3a 1
14 CooTHo1ieHre OMOJOTHYECKUX U COLUAIBbHBIX (PAKTOPOB B
AHTPOIIOTEHE3E !
45 OCHOBHBIE CTa/IMM AHTPOTIOTEHE3a 1
46 [TaymeoreneTrka U nNajleOreHOMHUKa 1
47 DBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA 1
A Yenoseueckue pacsl. [Ipaktuueckas padora «3yuenue
8 HKOJIOTHUECKUX aJaNTalMi YeTOBEKa» 1 0.5
49 MexaucuuInanHapHble METOAbI aHTPOIIOJIOTUN 1
50 3apoKICHUE U Pa3BUTUE FKOJIOTHHU 1
. Mertoast skonoruu. JlabopatopHas pabora «M3yueHue
5 METO/IOB 3KOJIOTUYECKHX HCCIIEJOBAHUI» 1 0.5
52 3HaueHne YKOJIOTHYSCKUX 3HAHUH 71 YeJIoBeKa 1
53 Dxosorudeckue hakTopbl 1




AobuoTtnyeckue pakTopbl. CBET KaK AKOJIOTHUECKUN

54 daktop. JTaboparopHas padota «BrisiBiIeHHE 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIHSHHIO CBETa)
Aobuotndeckue (akTopbl. TeMrepaTypa Kak 9KOJIOTHYECKUM

55 daktop. JTaboparopHas padota «BrisiBiIeHHE 1 0.5
MPUCTIOCOOICHUI OPTraHU3MOB K BIIMSIHUIO TEMIIEPATYPhI»

56 AbGuotuueckue dakTopsl. BrnaxHoCTh Kak
sKoJiornueckuit pakrop. JlabopaTopHas padora 1 0.5
«AHaTOMHYECKHEe OCOOEHHOCTU PACTEHUHN U3 Pa3HBIX
MECT OOUTAHUS

57 Cpenpl 0OuTaHus: OPraHu3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennsie popMbI OpraHU3MOB 1

60 buotnyeckue pakTopsl 1

61 3HadyeHne OMOTUYECKUX B3aUMOACHCTBUH JUIs |
CYIIECTBOBaHMS OPraHU3MOB B CpeJie OOMTaHUs

62 DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJIALNN 1

63 OcHOBHBIE ~ TIOKa3aTeNd  MOMYJSIUH:  YHACICHHOCTH, .
IUIOTHOCTb, BO3PACTHAS U TTOJIOBAs CTPYKTypa
OcCHOBHBIE MTOKa3aTeNN MOMYNALUU: POKAAEMOCTh, IPUPOCT,

64 TEMIT POCTa, CMEPTHOCTh, MUTPAIIUU 1

65 DKosoruyeckas CTpyKTypa MOIyJIsSuN 1

66 JlnHaMuKa NOMYJSUU U €€ peryiisanus 1

67 Kpussle pocra uncnennoctu nonyasanun. Kpussie 1

BBIDKUBAaHU A




Okonoruyeckas Huma Bupa. JlaGoparopnas pabota

68 «[Ipucrnocobnenust cemMsiH pacTeHUI K pacceIeHUIo» 1 0.5
69 Bun kak cucrema nonysisiui 1
70 3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIUI )KMBOTHBIX 1
71 Coo00111ecTBO OPraHU3MOB - OMOIIEHO3 1
72 DKocucrema Kak OTKpbITasi cuctema 1
73 KpyroBopor BeriecTB 1 NOTOK SHEPTUU B 3KOCHUCTEME 1
74 OCHOBHBIE TIOKA3aTeNId SKOCUCTEMBI 1
75 DKOJIOTUYECKUE MUPAMUJIbI 1
76 M3meneHust cooO1IeCTB - CYKIIECCUU 1
7 [TpupoaHble 3KOCHCTEMBbl. DKOCUCTEMBI 03€p U PEK.
DKocHCTEMBI MOPEH U OKEaHOB 1
78 [TpupoaHbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEMEH, 1
MYCTBIHb
79 AHTpPOIIOT€HHBIE YKOCUCTEMBI 1
VYpb6oskocucremsl. [Ipaktruueckas padora «M3yuenue u
80 OnKCcaHue ypOOIKOCUCTEMBI) ! 0.5
. 3aKOHOMEPHOCTH dbopmupoBaHUs OCHOBHBIX
8 B3aUMOJICVICTBUI OPraHU3MOB B 3KOCHCTEMAaX 1
MexaHu3MBbl BO3ACUCTBUS 3arpsI3HEHUI Pa3HbIX TUIIOB Ha
82 CyOOpraHu3MeHHOM, OPraHU3MEHHOM, MTONYJISIIIMOHHOM U 1
HKOCHCTEMHOM YPOBHSIX
83 buocdepa - obmemanerapuas o6omouka 3emiu 1
84 VYuenne B. U. Bepranckoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hepbl 1




86 KpyroBopoTsl BeniecTB 1 OMOT€OXMMHUYECKHE ITUKITBI 1
87 3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYITTH 1
88 YcroitunBocTh 6nocheps 1
89 DKOJOTUYECKHUE KPUZHUCHI U UX MPUYUHBI 1
90 BosneiicTBue dyenoBeka Ha 6uochepy 1
91 AHTpPONOreHHOE BO3JICHCTBUE HA PACTUTEIIHHBIN 1 1
JKUBOTHBIN MU
92 Oxpana npupoabt 1
93 OcHOBHBIE MPUHIIHUITBI YCTOWYHUBOTO PA3BUTHS YEIOBEUECTBA
U TIPUPO/IBI !
PannonanbsHOe MpUPOAOIIOIE30BAHNE U COXPAHEHUE
94 OHOJOTUYECKOro pa3HooOpasus 3emiu 1
95 O6061eHne o Teme «MUKPOIBOIIOLUS U €€ pe3yIbTaThl» 1
96 O6006menue o Teme «MakpodIBOTIONUS U €€ PE3yIbTaThD 1
97 O6061menue o teme «IIpoucxoxaeHne u pa3BUTHE KU3HU Ha 1
3emie»
98 O6006menue o Teme «IIpoucxoxaeHue yenoBeka - 1
AQHTPOTIOTEHE3)
O6o00611eHre IO TeMe «DKOJIOTHS — HayKa O
99 B3aMMOOTHOIICHHUSIX OPTAaHU3MOBY 1
100 O6061enne o Teme «OpraHu3Msbl U cpesia OOUTaHUS» 1
101 O06o0meHue 1Mo Teme «IKOJIOTHUS BUIOB U TIOMYJISIIAN 1
102 O6o06menne o Teme «brocdepa - rmodanbHas IKOCUCTEMA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTI'O NPOLECCA OBA3ATEJIBHBIE YYEBHBIE
MATEPHUAJIBI 1JIAA YYEHUKA

* buonorus. buonorudeckue cuctemsr u nporeccsl, 10 kmacc/ Tepemor A.B., Ilerpocora P.A., O6miecTBo C
OrpaHM4YeHHON OTBETCTBEHHOCTHIO « 1O MHEMO3IMHA»

TepemoB A.B., IletpocoBa P.A. buonorusi. buonornyeckne cucremsl n npoueccel.10 knacc. M.- MueMo3una
2022

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA
METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
« MULTIMEDIA - nognepxka kypca «O01ast 06uoiorus»;

« Jlabopatopusa KJIETKA; Metonnueckue Mmarepuainbl: COOPHUK HOPMATUBHBIX JOKYMEHTOB. buosorus
/Coct. 3. /1. Inenpos, A. I'., Apkanbes. - M.: JIpoda, 2010



Cnmcok JuTepaTypsbl AJIsl YYUTeJIs:

1. baryeB A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bosbiiioi cipaBoYHUK 111 IIKOJIBHUKOB U
MOCTyHAaroMmuX B By3bl. - M.: Jlpoda, 2011

2. boarosa U. B. CoopHuk 3aga4 no O01mel 0MoIoruu sl NoCTynarmux B By3bl. - M.: «Onukc 21Bex» «Mup u

obOpazoBanuey, 20123 Koznosa T.A., Kyumenko B.C. buonorus B Tabnuiax 6-11 knaccel. CripaBouHoe nocooue-
M.: lpoda, 2010

JlonoiHUTE IbHAS JIUTEPATypa AJIsl YUUTeJIs:

1. Anactacosa JL.II. O6mas 6uonorus. Aunaktudaeckue matepuansl. - M.: Benrtana - I'pad, 2010r.- 240c.

2. Vranosa T. B. COopHuK 3a7aHuii 1o 00111ei 6uosorun: mocodue sl ydamuxcsi o01eoopa3onar.
yupexaenuit /T.B. Banosa, I'. C. Kanunosa, A.H.Msrkosa. - M.: IIpocBemienue, 2012

3. Koznosa T.A. Konocos C.H. [lugaktuyeckue KapTOUKU-3a/IaHus 110 o01ieit ouomnoruu. - M.: M3gatenbckuit
Hom «I'enmxep», 2012 - 96c¢.

« JJaboparopuss TEHETUKA; JTabopatopuss SKOCUCTEMBI;
HNurepHer-pecypent: Caiitel B UHTEpHeT:

- www.bio.september.ru- razeta «buosorus - npuioxeHue K «1 ceHTsIOps»;


http://www.bio.1september.ru/
http://www.bio.1september.ru/

« www.bio.nature.ru — Hay49HbIE HOBOCTH OHOJIOTHH;
« www.edios.ru - Di10C - IEHTP AUCTAHIIMOHHOTO OOPAa30BaHMS;

- www.km.ru/education - yueOHbIe MaTepHalibl U cioBapu Ha caite «Kupumn u Medoauii
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETU UHTEPHET

Anpeca caittoB B MHTEPHETE www.bio.lseptember.ru - razera «buonorus» - npuiioxeHue K «1 ceHTIOops»
www.blo.nature.ru - Hay4yHble HOBOCTH OHOJOrMH WWW.ed10s.1u - DUJI0C - HEHTP AUCTAHIIMOHHOTO 00pa30BaHMs
www.km.ru/education - YueOubie MaTepuaisl u ciaoBapu Ha caiite «Kupwut u Medoauit» http://school-
collection.edu.ru

Enunas xosekius nudpoBbiX 00pa3zoBaTelbHbIX pecypcoB. http://window.edu.ru/ EanHoe okHO mocTyna K
obOpazoBaTeabHbIM pecypcam http://www.priroda.ru — [Ipupoaa: HarmoHaasHBIN TTOpTalL. http://obi.img.ras.ru — baza
3HaHUM 1O OMOJIOTUH YEJIOBEKA. Y YEOHUK 10 MOJIEKYJISIPHON OMOJIOTHH YeJIoBeKa, OMOXUMUH, (PU3U0I0THUH, TEHHON
u O0enKkoBoOi nHXKeHepuu. http://www.zoomax.ru — 300J10THsI: YEIOBEK U JIOMAITHUE )XUBOTHBIC. http://www.fipi.ru —

denepanbHbI UHCTUTYT MEAArOTHYECKUX U3MEPEHUN
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