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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeO6HoMy mnpeamery "buonorus" (maizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (enepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYueOubiii npeamer «buosorus» yriyonéHHoro ypoBHsi uzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM M3 KOMIIOHEHTOB IpeIMeTHON obsactu «EcTecTBeHHO-
HayuHble mnpenMerbl». CornacHo mnonoxenusm OI'OC COO npoduiibHbie
yueOHbIe MpEeIMEThl, U3ydaeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  00y4eHUsT Ha YpOBHE CpenHero oOiiero oOpa3oBaHHs U
NpU3BaHbl 00ECHEeYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIMM, CPEIHUM
o01uM, cpeqHuM NpodeccuoHaIbHBIM U BRICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBSA3aHHBIX C TMpodopueHTaeil o0yJarommuXcss U CTUMYJIUPOBAHHEM
UHTepeca K KOHKPETHOW 00JlacTh Hay4yHOTO 3HAHHUA, CBA3aHHOTO C OHMOJIOTHEH,
MEIUINHOM, SKOJIOTHUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue O
e W 3ajadax u3ydeHus ydeOHoro mpenvera «buonorusi» Ha yriayOiaéHHOM
YpOBHE, OIpeneseT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEIMETHOE COepKaHHE, €T0
CTPYKTYPUpOBaHHE IO pa3jeliaM M TeMaM, paclpelesieHue Mo Kiaccam,
PEKOMEHYET IOCJIEA0BATEIBHOCTh U3Y4YEHUs y4eOHOro Marepuana C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM ydeOHOro Ipolecca,
BO3pPAaCTHBIX OCOOEHHOCTEH oOywatomuxcsi. B mporpamme mo Ouomoruu
peanu3oBaH MNPUHLUII IPEEMCTBEHHOCTH C HM3yYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  00miero oOpa3oBaHus, Omaromaps dYeMy MPOCMATPUBACTCS
HaIllpaBJICHHOCTh HA  MOCJIEAYIOLIee pa3BUTHE  OHMOJIOTMYECKUX  3HAHUM,

OpPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYUYHOI'O MHUPOBO33PEHUS,



HKOJIOTMYECKOT0 MBIIIEHUS, MPEACTABICHU O 340pOBOM o0Opa3e >KHU3HHM, Ha
BOCIIUTAHUE OEpPEKHOr0 OTHOIICHUS K OKpYyXKaroued mnpupogHou cpeae. B
nporpaMMme MO OHOJIOTUM TaKXkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorus» B peamuzauuu TpeboBanuit PIOC COO k 1UIAHHPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYydYeHUs U B
dbopMuUpOBaHUM OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBLHON  JIESATEIHLHOCTH
oOydJarommxcs IO OCBOCHUIO COJEpKAaHUS OHOJOTMYecKOro oOpa3oBaHUs Ha
YPOBHE CpeHero oouiero 00pa3oBaHus.

VYyeOubiii npeamer «buonorusi» Ha ypoBHE cpeaHEro oo0mero oopa3oBaHMs
3aBepiiaeT OuoyiorMueckoe o0pa3oBaHME B IIKOJE W OpPUEHTUPOBAH Ha
pacuiupeHue U yriyOJaeHue 3HaAaHUM OOydYarolmuXxcs O KUBOW MPHUPOJE, OCHOBAX
MOJICKYJISIDHOM W KJIETOYHOW OHMOJIOTHH, SMOPHONOrUM W OMOJOTUM DPa3BUTHS,
T€HETUKH, CEJICKIIUU, OUOTEXHOJIOTUH, YBOJTIOIIMOHHOTO YUYEHHUS ¥ DKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriiyOJIGHHOM YpPOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYYaIOIIMXCS K MOCIEAYIOIIEMY IOTYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMs B By3aX M OpraHU3alMsIX  CPEIHETO
npodeccruoHaibHOro oopazoBanusi. OCHOBY €ro CoJiep>KaHHs COCTaBISIET CUCTEMAa
OMONOTUYECKUX  3HAHUM, TONYYEHHBIX TP HU3YYCHUH  OO0yYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3fesioB OMOJOTUM Ha YPOBHE OCHOBHOIO
obmero o6pazoBanmsi, B 10—11 kimaccax »TH 3HAHUS TMONy4YarOT pa3BuTHe. Tak,
pacHIMpeHbl U YIIIyOJICHBI OWOJIOTMYECKHE 3HAHUS O PACTCHUAX, JKUBOTHBIX,
rpubax, OaKTepusx, OpPraHU3MEe dYelIOBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHUS MPUKIIATHOTO U TTIOMCKOBOTO
XapakTepa, KOTOpPbIE MOYKHO MCIIOJb30BaTh KaK OPUEHTUPHI IS IMOCIEIYIOLIETO
BbIOOpa mpodeccuu. Bo3mokHa Takxke HWHTETpamusi OWOJIOTMYECKHX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMU OOYYAIONUMHUCS TIPH U3YYCHHUH
busuku, XuMun, reorpaduu U MaTEMaTHKHU.

CtpykTypa mporpaMmbl 1o ydeOHOMY mpeameTy "buomorus" oTpaxkaet

CI/ICTeMHO-ypOBHeBI:Jﬁ u 3BOJIIOL[HOHHBII>1 moaxodbl K H3YYCHHUIO OHOJIOTHH.



CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHbIE JJIS HKUBBIX
CHUCTEM PA3HOI0 YPOBHS OpraHU3aIlUU, BOJIOIMNA OPraHUuYECKOro Mupa Ha 3emie,
COXpaHEHMsI OHOJIOTHYECKOro pa3HooOpa3us 1utaHeThl. Tak, B 10 kmacce
M3Y4YalOTCSl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTMH, SMOPHOJIOTUU U
OMOJIOTMU Pa3BUTHS, TEHETUKU U CEJIEKIMU, OMOTEXHOJOTHMH M CHUHTETHYECKOU
OMOJIOTMH, AKTYaJUu3UPYIOTCS 3HAHUA OOydYaroluxcsi MO OOTaHUKE, 300JI0THH,
anaromuu, (Qusnonorun uenoBeka. B 11 kiacce H3ydarOTCs SBOJTIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yueHHe 0 Ouocdepe.

VYyeOubii  mnpeamer  «buonorusi»  mpu3BaH  00ECHEYUTh  OCBOCHHE
0o0ydJaromuMucs: OMOJIOTHIECKUX TEOPHUI U 3aKOHOB, WJCH, MPUHIIUIIOB U TIPaBUII,
JIeXKAITUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHUPA, 3HAHUH O
CTPOCHHMH, MHOTOO0Opa3WU M OCOOEHHOCTAX KIJIETKU, OpTraHW3Ma, TOIYJISIINH,
OMOIIeHO03a, SKOCUCTEMBI, O BBIJAIOIMINXCS HAYYHBIX JTOCTHUXKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTUH, IPUKIAJHBIX aCleKTaX OWOJOruuecKux 3HaHui. Jlis
pa3BUTHS U TOIJEPKAHUS HHTEpeca OO0ydarolmuxcsi K OWOJIOTMH Hapsiay Co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COJAEPKaHUU MPOTPAMMBbI
o OMOJIOTHUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIICHUS W Pa3BUTHS
TOW WM WHOW 00JacTH OWOJOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOeKHBIX
y4€HBIX B pElICHUE BAKHEHIINX OMOIOTMYECKUX U IKOJIOTHIYECKUX MPOOIIEM.

Lens uzyuenus: yuebHoro npeamera «buonorus» Ha yrayOnéHHOM ypOBHE —
OBJIaJIcHNE  OOYy4YalOIMUMHCS  3HAHUSAMU O  CTPYKTYPHO-()YHKIIMOHAIBEHOMN
OpraHu3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ MPUOOpPETEHUE YMEHUM
MCIIOJIb30BaTh ATU 3HAHUS B (POPMUPOBAHUU MHTEpECA K OMPENeIEHHONW 00IacTH
mpoecCHOHaNbHON NIeITeNTbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOODPY
y4e0HOTO 3aBeICHMS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa3oBaHUs.

JlocTkeHue 1enu u3ydeHuss ydeOHoro mnpeamera «buosjorus» Ha
YIIIyOJIEHHOM YPOBHE 00ECIIEUMBAETCS PEIICHUEM CIICYIONIUX 3a/1ay:

OCBOCHHE OOYYAIOIIUMHCS CUCTEMBI OMOJIOTHUYECKHWX 3HAHWU: 00 OCHOBHBIX

OHMOJIOTMYECKUX TCOPHUAX, KOHOCIIIHUAX, THIIOTC3aX, 3aKOHAX, 3aKOHOMCPHOCTAX U



MpaBUJIaX, COCTABIIAIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uh U OCOOEHHOCTSX OHOJOTMYECKUX CHCTEM (KIJIETKa,
OpraHu3M, MonyJsiius, BUA, OMOreoLeHo3, Ouocdepa); 0 BELAAIOIINXCS OTKPBITHUAX
¥ COBPEMEHHBIX UCCIICIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaromMXCs C METOJAaMU TIO3HAHWUS >KUBOH TMPUPOIBIL:
UCCJIEeI0OBATEIbCKUMU  METOJAaMU  OHMOJOTMYECKUX HAayK (MOJIEKYJISApHOM W
KJICTOYHONH OWONOTHH, ASMOpPUOIIOTUM W OWOJOTMH pa3BUTHS, TEHETHKU W
CeJIeKIINH, OWOTEXHOJOTUM W CHHTETHYECKOH OHOJIOTHH, MaJICOHTOJIOTHH,
DKOJIOTHUM);  METOJaMH  CaMOCTOSITEILHOTO  TMPOBEACHHS ~ OMOJOTHYECKHX
UCCIIeJIOBaHUA B Jabopatopuu W B Tmpuponae (HaONIOJeHHWE, W3MEPEHNE,
OKCIIEPUMEHT, MOJICIIUPOBAHHE);

OBIAZICHHE OOYyYAIONIUMUCS  YMEHHSIMH: CaMOCTOSITENIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHMOJIOTHUYECKYI0 HH(OPMAIINIO; IOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEl M CHMBOJUKOMN; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTMM ¥ COIHUAIbHO-)KOHOMHUYECKHMMU M  IKOJIOTHYECKUMHU
npoOJieMaM YeJOBEYeCTBa; OIEHMBATH IOCIEJCTBUS CBOEH JAESTENBHOCTH TIO
OTHONICHUIO K OKPY)Kalollel NpUpPOAHOU cpelie, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W  COONIOJATh  MEpHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBAaHUM, MpaBUJa TTOBEICHHUS B MPUPOJAC H
obecrieueHus1 OE30MaCHOCTH COOCTBEHHOW JKM3HEACATEILHOCTH B YpPE3BBIYANHBIX
CUTyallUsIX MPUPOAHOIO UM  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHBIEC HayYHBIE OTKPBHITHS B 00J1aCTH OMOJIOTHH;

pa3BuUTHE Y O0YYaIOUIUXCA MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IIpOIECCe 3HAKOMCTBA C BBLAAIOIIMMUCSA OTKPBITUAMH U COBPEMEHHBIMU
UCCIIEIOBAaHUSAMH B OHWOJIOTHH, pPEIIaeMbIMH €10 MpoOJIeMaMH, METOAOJIOTHeH
OMOIOrMYECKOTO UCCIIEIOBAHMUS, IPOBEIACHHUS AKCIIEPUMEHTATBHBIX
MCCIIEIOBAaHUN, pPeleHUs] OMOJIOTUYECKUX 3a/1ad, MOACTUPOBAHUS OMOIOTHUYECKUX

00BEKTOB U MIPOLIECCOB;



BOCIIUTaHUE Y 00YJarONINXCs [IECHHOCTHOTO OTHOIICHUS K KHUBOW MPHUPOJIC B
IIEJIOM M K OTJEIBHBIM €€ 00bEeKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAIN €CTECTBEHHO-HAYYHBIX 3HAHUH;

NpHOOpEeTeHHEe  OOYy4YaloMUMHUCS  KOMIETEHTHOCTH B pallMOHAIBHOM
MIPUPOJIONIONIB30BaHNHU  (COOJIOICHUE TPaBUI TOBEJCHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHUCTEM, OHMOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBBS M 3/I0POBbBS
OKpYXXaromux Jrojeid  (coOmogeHuss Mep NporIakTUku — 3a00JeBaHUM,
oOecrieueHue OC30MACHOCTH JKU3HEICATCILHOCTH B YPE3BBIYAHHBIX CHUTYyAIHSIX
NPUPOJHOTO W  TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIIOJIb30BaHUS
OMOJOTUYCCKUX 3HAHUW U YMEHUH B MTOBCETHEBHOM JKU3HU;

CO3JaHUEe  YCJIOBHUH IS  OCO3HAHHOTO  BBIOOpa  OOyYaronuMUCS
VHIUBUIYaTbHOU oOpazoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymeMy npodecCHOHATbHOMY CaMOOMpPENeNeHN0, B COOTBETCTBUU C
UHANBUAYaTbHBIMU MHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO61iee 4McI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OWOJIOTHH Ha YIIIyOJICHHOM
YpOBHE cpeliHero obuiero oopaszoBanus, coctariseT 204 qaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEEmIO).

OT60p opraHu3arMoHHBIX (HOPM, METOJOB U CPEICTB OOyYECHHS OUOJIOTHUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHU(PUKHA €T0 COACp)KaHWsS M HANpPaBICHHOCTU Ha
MPOJOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHMS B  OpraHU3alUsaX CPEIHETO
po(ecCHOHaTBLHOTO U BRICIIIETO0 00pa30BaHUsI.

O0s13aTeIBbHBIM YCIIOBHEM MPU O0YYICHUH OHMOJIOTHH HA YyriayOJEHHOM YPOBHE
ABIIIETCS TIPOBEJCHUE JTaOOPATOPHBIX U TMPAKTUUECKHX padoT. Takke ydacTue
OoOy4JarommXCcs B BBIIOJHEHUH MPOEKTHBIX M Y4eOHO-UCCIIENOBATEILCKUX PabOT,
TEMaTUKa KOTOPBIX OMNPEACNACeTCS YYUTEIeM Ha OCHOBE  HMMEIOIINXCS

MAaTEPUATBHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COIAEPKXAHUE OBYYEHUA

10 KVIACC

Conepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoJIOTHUS — KOMILJIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonmornueckme  Hayku W U3y4yaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAIHBIE W TIOMCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJioruu.

3HavueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosiorueid. 3HaueHHe OMOJIOTHH B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdeMoHCcTpamuun

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

Tabmumpel m cxembl: «CBsi3b OHMOJIOTMM C JIPYrUMH Haykamu», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. 7)KuBble cUCTEMBI U MX U3Yy4YeHHE

JKuBble cHCTeMBI Kak MpeaMeTr u3ydeHus Ouosoruu. CBOWCTBA JKHBBIX
CHUCTEM: €IWHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTb M LEJIOCTHOCTS,
CJIOXXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPraHU3aLHs,
CaMOBOCIPOU3BECHUE, PA3IPAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpOBHU OpraHu3aluyd SKUBBIX CHCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIN,
TKAQHEBBLIH, OpTraHU3MEHHBIM, MOMYJISIIIUOHHO-BUIOBOM, AKOCHUCTEMHBIN

(buoreonieHoTHueckuii), OmochepHsiii. Ilporecchl, MPOUCXOAANIHE B KUBBIX



cuctemax. OCHOBHblE NpU3HAKU >KUBOro. JKW3Hb Kak (opMa CyIIeCTBOBAHMS
Marepun. Hayku, nzyvaromue KuBble CUCTEMBI HA Pa3HBIX YPOBHAX OPraHU3aLA Y.

N3yuyenue xuBblx cucreM. Metonapl Ouonmornueckod Hayku. HaGmropenwue,
M3MEPEHUE, IKCIEPUMEHT, CUCTEMAaTU3alus, Metaananus. [lonarre o 3aBUCUMON 1
HE3aBUCUMOW niepeMeHHOU. IDmanupoBanue okcnepumenrta. IlocraHoBka u
npoBepka runote3. Hynesas runotes3a. [loHsTre BbIOOPKU U €€ HOCTOBEPHOCTb.
Pa3bpoc B Ouonoruueckux pgaHHbIX. OIlEHKa JJOCTOBEPHOCTH MOJYYEHHBIX
pe3ynpTaTtoB. [IpUYMHBI HMCKaKEHHS pE3yNbTaTOB JKcrepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn

Tabmuupr u cxembl: «OCHOBHBIE TNpHU3HAKH >KU3HU», «buonornueckue
cucteMbl», «CBOWCTBAa KUBOW MAaTepun», «YPOBHU OpPraHU3alMM >KHUBOUI
npupoae», «CTpoeHuEe >KUBOTHOM KIETKW», «TkaHW KUBOTHBIX», «CHCTEMBI
OpraHoOB YeJIOBEYECKOro opraHuszMa», «buoreonenos», «buochepa», «Metoasl
U3YUYCHUS KUBOU IIPUPOIBI.

O6opynoBanue:  jmabopaTopHOoe  OOOpyAOBaHHME  IJIsi  MPOBEACHUS
HAOJII0ICHUI, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTuyeckass padora «VIcmonb30BaHWE PA3UYHBIX METOJIOB IPHU
U3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIHOHANbHAS €AWMHHUIIA KUBOTO. Mcropus
oTKpbITHs KIIeTKU. PaboTel P. I'yka, A. JleBenryka. Kierounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBIC MOJIOKEHHS COBPEMEHHON KJIETOYHOM
TEOPHH.

MeTonpl  MOJNEKYJISIpPHOM W  KJIETOYHOW  OHMOJOTUM:  MHMKPOCKOHSI,
xpomatorpadus, 3MeKTpodhope3, METOJ MEUCHBIX aTOMOB, AuddepeHnnamILHOe
HeHTpU(yTUpOBaHUE, KYJIbTUBHUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
K1emokK. DIEKTpOoHHasi MUKpockonusi. Kongoxanovnas muxpockonus. Bumanvroe

(npusicusHeHHoe) usyieHue Kiemox.



JdemoHcTpanumn

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

Tabmuuel u cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI»,
«VcTopust pa3BUTHSI METOJ0B MUKPOCKOITH .

O6opynoBaHue: CBETOBOW MMKPOCKOIN, MHUKpPOIpENnapaThl pPaCTUTENbHBIX,
KUBOTHBIX M OaKTEPUATBHBIX KJIETOK.

IIpakTuueckass padora «/3yyeHue METOJOB KJIETOYHOM OHOJIOTUH
(xpomatorpadusi, anektpodopes, audpdepeHIHATIBHOS LHEHTPUPYTUpOBAHHUE,
ITLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XVUMHUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOAJIEMEHTHI.
Bona u e€ ponb Kak pacTBOpHTENs, pearcHTa, y4yacTUe B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperynsainuu. MuHepalbHbIe BellecTBa KJIETKHU, MX OHOJoruyeckas
poJib. PoJib KATHOHOB ¥ @aHWOHOB B KJIETKE.

Opranuyeckue BeliecTBa KieTKA. buonmornueckue mnonumepsl. benku.
AMUHOKHUCTOTHBIN cocTaB 0enkoB. CTpyKTypbl 0eIKkoBOi Moiiekyibl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBs3b. BTopuyHas, TpeTHUYHAs, YETBEPTHUHAS
cTpykTypbl. Jlenarypaums. CpoiictBa ©OenkoB. Krnaccudukamus  OeKoB.
buonornueckue Gpynkiun 6enkoB. IIpuonsi.

VYrneBoasl. MoHOCaxapuabl, 1UCaXapuiabl, OJIMTOCAXAPUJIBI U MTOTUCAXAPUIBIL.
O0mmif T1aH CTpoeHHS W (PUBHKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckne GyHKIMM yTIIeBOIOB.

Jlumunet. ['uapodunsHO-TUAPOGOOHBIE cBOMcTBa. Kiaccudukarus Tunuaos.
Tpurmunepunsl, ¢GocPomunuasl, BOCKH, cTepouasl. buonormdeckue GyHKIUH
aunaoB. O01e CBOMCTBA OMOJIOTHYSCKIX MEMOPaH — TEKY4IEeCTh, CITOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxkneunossie kucnotel. JJHK um PHK. CrtpoeHue HyKIEMHOBBIX KHCIIOT.

Hyxneotunsl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa



JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorundyeckue ¢pynkiuu JJHK.
Buae PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (DYHKIIUU B
kietke. [pveue mykneozuompugocpamer (HT®D). Cexenupoanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CrpykrypHast Ouosiorus: OMoXuMHUueckue U OnoU3NYecKre HUCCIeI0BaHUs
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYphl OuoMonekyd. Mooderuposanue
CmMpYKmypuvl U QYHKYUti 6UOMONEKYI U UX KOMNiekcos. Komnvromephulii ouzaiin u
opeanuyecKuil CuHme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JdemoHcTpanumn

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

Huarpammel:  «PacnpeneinieHre XHMHYECKHX JJIIEMEHTOB B  HEKHUBOM
npupoae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW MTPUPOIEN.

Tabmuuel u cxembl: «llepuonnueckas TabnHIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl OENKOBOW MOJEKYJIbD», «CTpOoeHHE MOJEKYI
yraeBoJioB», «CTpoeHue MOJEKyl JUNuIoB», «HyKIenHOBbIE KHUCIOTHDY,
«Ctpoenue Monekysbl ATDy.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJTKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGoparopnass  pabGora  «JccinenoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue n GyHKINH KJIETKH

Tunbel KJIETOK: DJyKapuoTHueckas W mpokapuoTudeckas. CTpyKTypHO-

(G yHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



Crpoenue npokapuotTuyeckout kieTku. Kiaetounas cteHka OakTepuil U apxei.
Oc0OEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPOPHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapHuoT B OMOLIEHO3AX.

Crpoenue u (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpaHa (ruazmanemma). CTpykTypa —IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIM
akTUBHBbIA TpaHcnopT). llomynponunaemocts wmemOpanbl. Pabora HaTpuii-
KaJMEBOTO Hacoca. DHIOLMTO3: MUHOUMUTO3, (paromutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa u QyHKIHMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

[utomnaszma. [utozons. [utockenet. JIBrkenue muroriasmMbl. OpraHou bl
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIBI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onblKK, TU30COMBI, UX CTpoeHUE U GYHKUIUU. B3anmMocBs3b
OJTHOMEMOpPaHHBIX OPraHoOMA0B KIeTKU. CTpOeHHE TPaHYJISIPHOTO PETUKYTyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [magkuii  (arpa”ymsipHbIN)  SHIOIIA3MATHYCCKUM
petukynym. CekpetopHas pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoocu. Copmuposrka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEIIECTB B KJIeTKe. Bakyosn pacturenbHbiX KieTOK. Kitetounsii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMABl  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoorcoenue mumoxonopuil u niacmuo. Cumbuoeernes (K.C. Mepeoickosckui,
JI. Mapeynuc). Ctpoenne W (QyHKIIUM MHUTOXOHIApHN W mactui. [lepBuunsbie,
BTOPHYHBIE W  CJIOXHBIE  TUIACTUAB  (DOTOCHMHTE3UPYIOMIHUX  IYKApHOT.
XJI0pOomIacThl, XpOMOILIACTHI, JIEMKOIUIACTHI BBICIINX PACTCHUM.

HememOpannsie opranounbl kietku CtpoeHue u QyHKIUMHW HEMEMOpPaHHBIX
OpraHOUJ0B KJIETKH. PuGocomsl. IIpomesicymounvie Quramenmui.
MukpodunameHTsl. AKmuHogvle Muxkpoguiamenmsl. MBIIIEUHBIE  KICTKU.
Axmunosvie KOMNOHEHMbl HeMbluleuHblx Kiemok. Mukporpybouku. Kiierounsriit

ueHtp. CTpoeHHME U JBWKEHHE KIYTUKOB M pecHHYeK. MHUKpOTpyOOUKHU



uurTominasmel. Llentpuons. benku, accoyuuposannvie ¢ MuKpopuiameHmamu u
mukpompybouxamu. Momopnule benxu.

SAnpo. O6onouka sApa, XpOMaTUH, KapUoIUlazMa, SJIPBIIIKH, UX CTPOCHUE U
¢ynkuuu. SAnepubiii OenkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHoOKEHHE
XpOMOCOM B UHTep(azHOM siape. Iyxpomamur u cemepoxpomamur. benku
XpOMaTHHa — THUCTOHBI. J[unamuka sdepHol 006040YKU 6 mumose. Aoephbiil
mpancnopm.

Knerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHUKA KJIETOK dYKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpets: K.C. MepexkoBckuii, JI. Maprymuc.

Tabnuupelr u cxembl: «CTpoeHHE 3SyKapHUOTUYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTkn», «CTpoeHue  pacTUTENbHOM — KIeTku», «CTpoeHue
MUTOXOHJPUWY, «SAnpo», «CTpoeHNE MPOKAPUOTUIECKOU KIIETKI.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, MHKpOIpenapaThl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlabopaTtopHas pabGora «l3ydyeHHe CTpOEHUSI KIETOK pPa3InYHbIX
OpraHU3MOBY.

IIpakTuyeckas padora «l3yueHne CBOWCTB KJIETOYHON MEMOPaHBI.

JlaGoparopHas padora «liccinenoBaHue IUIa3MoJiM3a W JIETUIA3MOJIM3a B
PACTUTEIBHBIX KIETKAX).

IlpakTnueckass  paGora  «/3ydyeHue  JABMKEHUS  LUTOIUIA3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPTUHU B KJIETKe

AccUMWISIUA U AUCCUMMIIALIMS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEIECTB: aBTOTPOGHBIM U TeTepOTPODHBIA. YUacTHE KHUCIOPOJa B OOMEHHBIX
mporeccax. JHepreTudeckoe oobOecrnedeHne KieTku: mnpespamenune ATD B
oOMeHHBbIX mporeccax. DepMEHTATHUBHBIA XapaKTep peakiuid KIETOYHOTO

MeTtabomm3ma. DEepMEeHThI, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JCHCTBHUS.



Kodepmentsl. Otnuuns pepMeHTOB OT HEOPraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl M OEJIKU-UMHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3InYHbIX (PAKTOPOB.

IlepBUYHBII CHUHTE3 OpPraHUYECKUX BELIECTB B KiIeTKe. {DOTOCUHTES.
AHOKcueeHHblll U OKcueeHHblll omocunmes y oOaxmepuii. Ceemocodouparoujue
nueMeHmyl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Poiab XJI0OpomiacToB B Impolecce
¢dotocunTesa. CeroBast u TeMHoBas pa3bl. Pomoovixanue, Cs., Cs. u CAM-munut
Gpomocunmesa. IIpoayKTUBHOCTh (QoTOCHMHTE3a. BnusiHue pa3nuyuHbiX (akTOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHue HOTOCUHTE3A.

XEeMOCHHTES. Pa3znoobpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUuUIUpYyIOmKe OaKkTepuu, >Keae300aKTepuH, CcepoOaKTepuu, BOJOPOJHBIC
OakTepuu. 3HaUCHHE XEMOCUHTE3A.

AnaspoOHble opranu3mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUs U HUX
UCIIOJIb30BaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3MBlI. Orarbl HSHEPTETUYECKOTO oOMeHa.
[loaroToBuTtenbHbIH 3TaM. [ MHKOIN3 — GECKUCIOPOAHOE PACIICTNIEHHUE TITFOKO3HI.

buosornueckoe okucienue, UK KIETOYHOE AbIXxaHue. Poap MUTOXOHIpUN B
nporeccax Ouosorudeckoro okucienus. Lluknuueckue peakiuu. OKUCIUTEIBLHOE
dochopunupoBanue. Onepeus memoOpanHo2o epaduenma npomonos. Cunmes
AT®: paboma npomonnoii ATD-cunma3zwi. llpeumyiecTBa a’poOHOrO MyTH
oOMeHa BeIecTB nepej aHadpOoOHBIM. DP(HEKTUBHOCTH SHEPTETUUECKOT0 OOMEHa.

JdemoHcTpanumn

[Moptperst: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumpl 1 cxeMbl: «DOTOCHHTE3Y, « IHEPreTHICCKU 00MeH», «brocuHTe3
6enka», «CtpoeHue hepMeHTay, «XeMOCUHTE3Y.

OGopynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHHE ISl MPUTOTOBJICHUS

MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIAPATOB.



Jlaboparopnass padora «lI3ydyeHME  KaTAIUTUYECKON  AKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTaaasbl)y.

JlabopaTtopnas pabora «U3yueHue (¢GepMEHTATUBHOIO paCUICIUICHHUS
IIEPOKCHJIa BOJOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHue TporieccoB  (OTOCHUHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneacrBeHHass HH(OPMALUSA M peau3anus e€ B KIeTKe

Peakuuu matpuunoro cunrtes3a. [I[pUHIMI KOMIUIEMEHTAPHOCTH B PEaKIUAX
MaTpUYHOTO cuHTe3a. Peanusanus HacnencTBeHHOW uH@opmanuu. ['eHeTnueckuit
KOJ, ero cBoucrBa. TpaHckpunuuss — Marpuudbli cuHTe3 PHK. IIpunHinumnsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIEIBHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancmsiius u e€ sranbl. Yuactue TpancnoptHeix PHK B OmocunTese Genka.
VYcnoBust OuocuntTeza Oenka. KomgupoBanue amunHokucnor. Poiab pubGocom B
OounocuHTe3e Oemnka.

CogpemenHvle npedcmagieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKAapUOT U 3YKapHOT. Perynsnusi akTUBHOCTH T'€HOB Yy MNpPOKapuoOT. ['umoresa
onepona (®. XKako6, XK. MaHo). MoaexynsapHvle mexanuzmvl SKCNPeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomwl 2eHos. Perymnsius 0OMeHHBIX
IpoLEeCcCOB B KieTke. KileTouHbli roMeocTas.

Bupycsl — HekeTounble (OpMBI )KH3HU B 00JIUraTHBIC Tapa3uThl. CTpoeHHEe
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pedepmasa, uHmezpasa.

BupycHple 3a6oneBanus denoBeka, XUBOTHBIX, pactenuid. CIINJI, COVID-

19, counanbHble 1 MEIUIIMHCKUE MPOOJIEMBI.



Buoungopmamuxa: unmeepayus u ananusz doavuux maccusos («bigdata»)
CMPYKMYPHLIX OUos02UuYecKux 0anHvlx. Hanomexunonoeuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. iBaHOBCKUI.

Tabmuipl u cxembl: «buocunTte3 Oenkay, «['enHernueckuit koa», «Bupycs,
«bakrepuodarmny.

IIpakTuuyeckas padora «Co3aHne MOJIENIN BUPYCa».

Tema 8. ’KusHeHHbII MUKJ KJICTKHU

Knerounslii muki, ero mnepuoasl u peryisuus. Hutepdaza u MuUTOS.
OcobeHHOCTH TpOIEeCCOB, MpoTekaromux B uHTepdasze. [loaroToBka KIeTKH K
nenenuto.  I[lpecuHTeTHuecKkuid  (MOCTMUTOTHYECKHM),  CHUHTCTHUYCCKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUUCCKUI) TIEpHOIbl HHTEP(DA3BI.

Martpuunbiii cunte3 JHK — perummkanus. Ilpunimunsr perummkamuun JIHK:
KOMIUIEMEHTapHOCTh,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJIIENbHOCTD.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KIETKU — KapuoTun. JIUIUIOMIHBIA U
raryloOIHBIA ~ HAOOphI  XpoMocoM. ['oMonoruyHbie XpoMocoMbl. [losoBbie
XpPOMOCOMBI.

Henenue xinetkn — wMuTo3. CTraguM MHTO3a W MPOUCXOASIIME B HUX
npoueccsl. Tunbel MuTo3a. KaproknHe3 u nutokuHe3. buonorndeckoe 3HadyeHuUe
MHTO3a.

Perymsauus murornueckoro nukia kietku. lIporpammupyemas kinertodyHas
ru0esb — anomTo3.

Knerounoe siapo, xpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanusmol
nponugepayuu, ouppepenyuposxu, cmapenus u eubeiu xiemox. «lL{ugpposas
K1emKa» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn



Tabmuibl U cxeMmbl: «OKU3HEHHBIN UK KIETKU», «Murosy, «CtpoeHue
xpomocomy, «Pemmukanus [JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIIpenapaTthl: «MHUTO3 B KIETKaX
KOpEIIIKa JTYKa.

JlaboparopHas  pabora  «/3yuyeHnme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIIpenaparax».

JlabopaTopHas pa6ora «HabGmoneHue MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpEnaparax).

Tema 9. CTpoenue n GyHKINH OPraHM3MOB

buonoruueckoe pazHooOpaszue OpPTraHU3MOB. OIHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCoOEHHOCTH  CTPOCHUS M KUBHEACATEIBHOCTH  OJHOKJICTOYHBIX
opranu3moB. bakrepum, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOAOPOCIH, ApyTrue NpoTUcThl. KoJloHnanbHbIe OpraHu3MBbl.

B3anMocBsi3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opraHoB. OpraHusM Kak equHoe 1esnoe. ['omeocras.

Tkanu pactenuit. Tumel pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHas,
MIOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAasg, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
GyHKIHN ¥ pacTioNioKEHUS TKaHeH B OpraHax pacTCHHH.

TkaHu XKUBOTHBIX U YE€JOBEKA. TUIIBI KUBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCIMHUTENIbHAS, MbIlIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHUs, (QYHKIUN WU
PAaCIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T€HEpaTUBHbIE OpraHbl pacTteHui. Oprasbl U
CHCTEMBbI OPTraHOB )KUBOTHBIX U 4eJIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacrenmii. CkeneTbl OJHOKJIETOYHBIX WU
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyHbli U BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COCTMHEHUS KOCTEM.

JIBrm>keHne  Opranu3moB.  J[BMKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:

aMEOouHOE, KTYTUKOBOE, pEeCHHUYHOE. JIBM)KEHHE MHOTOKIIETOYHBIX PACTEHHI:



TPONU3MBl M HACTUHU. JIB)KEHHME MHOTOKIIETOYHBIX >XKMBOTHBIX M YEIIOBEKA:
MblmieyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKUCIOIO Trasa |
MHHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTanue >kMBOTHBIX. BHyTpumnosnoctHoe u
BHYTPUKJIETOUYHOE nuuieBapeHue. [IutaHnue Mmo3BOHOYHBIX >KUBOTHBIX. OTAENBI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputensHbie xenes3bl. llumeBapurenbHas
CHCTEMAa YETIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »uBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixaHue. [pixaTesibHas MOBEPXHOCTD.
KabepHoe u nérounoe ApixaHue. JIpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX >KMBOTHBIX.
JlpIxaTenpHasi cUCTEMa 4YeloBeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTUIl U
MJIEKOTIUTArOIIUX. Perynsmus apixanus. J{prxaTeabHbie 00bEMBI.

TpaHcOpT BEIIECTB Yy OpPraHU3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHocHas cucreMa U €€ OpraHsbl.
KpoBeHocHass cucteMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaiieHus. IBOIIOIHMOHHbBIE
YCIIOKHEHHSI CTPOCHUSI KPOBEHOCHOW CHCTEMBI IMMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepaua u e€ peryisanus.

Beigenenne y opramusmoB. Beigenenue y pacteHuid. Bwigenenwe y
#KUBOTHbIX. CokpaTuTenbHble Bakyosnu. Opranbel BbleneHus. OuibTparus,
CeKpenusi U 00paTHOE BCAChIBAHUE KaK MEXaHU3MblI PaOOTHI OPTaHOB BBIJEICHUS.
CBs13b MOJOCTH T€JIA C KPOBEHOCHOM U BBIICIHUTENIBHONW cucTeMamu. Beinenenue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. Ctpoenne m (QyHKIMOHUPOBAHHE
Hepona. OOpazoBaHuE MOYH Y YSIOBEKA.

3amMTa y OpraHu3MoOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopsl
OakTepwii W TUCTHI MPOCTEUINUX. 3alIUTa Yy MHOTOKJIETOYHBIX PACTCHHM.

Kytukyna. Cpencrsa nacCUBHOM M XUMUAYECKOW 3aIAThl. ODUTOHIUBI.



3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3amura opranu3ma ot Oone3Hed. IMMyHHas cucrema 4denoBeka. KieTouHblil u
IYMOpPAJIbHBIH MMMYHHUTET. BpoXIEHHBIH M NpuOOpeTEHHBIM creunduuecKuii
UMMYHUTET. Teopus KiIoHaJbHO-cenekTuBHOro ummynurera (I1. Dpmaux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHU3MOB. Poiib BpOxXAEHHOTO
MMMYHHTETA B PA3BUTUU CUCTEMHBIX 3a00JICBaHUN.

Paznpaxkumocte ©  perymsiuuds |y OpraHu3MoB. PazapaxumMocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxuMocTb W peryiasiuus y
pacteHuii. PocToBbIe BellleCTBAa U UX 3HAUYCHUE.

HepBHas cucrema u pediekropHas peryisinus y S>KUBOTHbIX. HepBHas
cuctemMa U €€ OTHeIbl. JBOJIOIUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMBbI
y KUBOTHBIX. OTIENIbl TOJOBHOTO MO3ra IMO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednexkTopHas nyra. be3yciioBHbIC U YCIOBHBIE PE(IICKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HSHOOKPUHHOM CHUCTEMBI M MX TOPMOHBI. JleMcTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOW U DSHIOKPUHHOW cucTteM. [umortanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopocin», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PACTEHHI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembr», «CTpoeHUE CTEOIDY,
«CTpoeHue JHUCTOBOM IIACTUHKW», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBpI11euHas CHUCTEMA,
«BpigenutenbHas cucTeMa», «IHAOKpUHHas cucrema», «CTpOEHHE MBI,
«IMMyHHUTETY, «KHUI1euyHonoa0CTHRIEY, «CxemMa  mATaHUST  PACTCHUI»,

«KpOBCHOCHBIC CHUCTCMbl IIO3BOHOYHBIX JKHBOTHBIX), «CTpOCHI/IC Tuapsm,



«Ctpoenne mnanapun», «BHyTpeHHee cTpoeHue H0XAEBOro uepsi», «HepBHas
cucteMa peio», «HepBHas cuctema gsarymiku», «HepBHas — cuctema
npecmeikaromuxca»,  «HepBHas  cucrema  nruny, «HepBHas — cucrtema
MIekonuraronx», « HHepBHas cucrema uenoBekay, «Pediexcy.

O6opynoBaHUEe: CBETOBOM MHUKPOCKON, MHUKpONpenapaThl OJHOKIECTOYHBIX
OpPraHu3MoOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUHU
HACEKOMBIX, MTJIOKOXKUX, JKMBBIE JK3EMIUISIPhI KOMHATHBIX pacTEeHUM, repdapuu
pacTeHuil pasHbIX OTIEJIOB, BJAXHbIE TMpenapaTbl >KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
00opyTI0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmania U OeJIKOB 1Mo elcTBUEM (PepMEHTOB, 000pyA0BaHUE JIJIs
JEMOHCTpPAIlMUA OMBITOB MO U3MEPEHUIO JKU3HEHHONW EMKOCTHU JIETKUX, MEXaHU3Ma
JBIXaTENbHBIX ABUKCHUN, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTECHUI».

JlaGopaTropHasi padora «l3ydyeHue TKaHEH KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opranoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHne u pa3BuTHE OPraHu3MOB

@opMbI pa3MHOXKEHHUSI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEr€TATUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXKEHUS:  [OYKOBAaHUE,  CIOPYJISIIHS,
¢dbparMenTanus, KJIOHUPOBAHHE.

ITonoBoe paszmHoxkeHue. IlonoBbie KIeTKH, Wik rameThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cMbICI
MeHo3a M IIOJIOBOrO mponecca. Melo3 M €ro MecTo B KHU3HCHHOM IHMKIIC
OpPraHu3MOB.

[IpenzaponsimeBoe pazputue. ['ameToreHes y KuUBOTHBIX. [10710BbIE KeENE3BI.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KIeTOK. CniepmaTorene3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnnonotBopeHre U SMOpPUOHATIBHOE pa3BUTHE HKUBOTHBIX. (CrnocoOsbl

OIUIOJOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.



NuauBrayanibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
0 pa3BUTHU OpPraHU3MOB. Mopgocenes — 00Ha U3 21aéHbIX NPOOIeM IMOPUOTIOSUL.
Konyenyuss mopghocenos u mooenu mopghoceneza. Craguu >MOpHUOreHe3a
KUBOTHBIX (Ha mpuMepe Jarymku). Jpobnenwe. Tumsl  ApoOIeHUS.
Jlemepmunupoeannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munwi
onacmyn. OcoOEHHOCTH JPOOJICHHS] MIJIEKOMMTAIONMIMX. 3apOIBIINICBBIE JUCTKU
(racTpynsiuus). 3akiajKa OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anumHoe
BIMSIHUE YacTe pa3BUBAIOLIEIOCS 3apojbliia (3MOpUOHANbHAS HMHAYKIIHS).
3aknanka TUIaHa CTPOCHMSI JKMBOTHOTO KaK  pe3yJbTaT HMEPAPXUUYECKUX
B3aUMOJICCTBUI TeHOB. BiusHHe Ha H>MOPHUOHAIIBHOE PA3BUTHE Pa3IMYHBIX
(aKkTOpPOB OKpYKAIOIIEH Cpe/Ibl.

Poct u pasButue xuBOoTHBIX. [locTomOpuoHanbHbli mepuoa. Ilpsmoe wu
HenpsiMmoe pas3BuTHe. PaszButue ¢ wmeramMopdo3oM 'y O€ClO3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. DBHOJOrMYEeCKOe 3HAUYEHHE MPSAMOTO0 M HEMPsIMOro
pa3BUTHs, UX PACIPOCTPAHEHHE B Mpupoje. THUIBl pocTa KUBOTHBIX. DaKTOpPbI
PETYIISIIIUU POCTA JKUBOTHBIX U 4yenoBeka. CTaauu MOCTIMOPHUOHAIBHOTO Pa3BUTHS
y )KUBOTHBIX U 4yesoBeka. [lepuossl onTorenesa yenoneka. CtapeHue u cMepTh Kak
OMOJIOTMYECKHE MPOIECCHI.

PasmHoxenne u passutue pacteHuil. ['amerodur m cropodut. Meiio3 B
KU3HEHHOM 1MKie pactenuit. (OOpas3oBaHwe crop B Ipoiecce Meno3a.
'amerorene3 y pacteHuidl. OIIOAOTBOPEHHE U PAa3BUTUE PACTUTEIbHBIX
opranu3MoB. J[BoifHOE OIJIOIOTBOPEHUE Y LBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbI PETyISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBamun, X. [IIneman.

Tabmumelr 1 cxeMbl: «BererarmBHOe pasMHOXKeHHE», «Tumbl Oecrosioro
pa3sMHOXEHUs», «Pa3sMHOKEHHE XIJIaMHUOMOHANbB», «Pa3MHOXKEHUE DSBTIICHBI,

«Pa3MmHOXkeHUE TUIAPBD, «Meio3», «XpomocoMbl», «l'ametorenes», «CtpoeHue



SULEKIETK U crepMaTo3ousiay, «OCHOBHBIE CTaauu OHTOreHeszan, «lIpsmMoe u
HenpsAMOe pa3BuThue», «Pa3Butme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTHe JATYIIKW», «/[BOMHOE OIJIONOTBOPEHUE Y LBETKOBBIX PACTEHUN,
«CTpoeHHe CeMSH OJHOJOJBHBIX U JBYJOJbHBIX PACTEHUI», «KW3HEHHBIN LUK
MOPCKON  KamycTbD», <«OKu3HEHHBIM LHMKI  Mxa», <« KHU3HEHHBIH  IUKI
ManopoOTHHUKA», « KU3HEHHBIN LUK COCHBDY.

OGopynoBaHUe: CBETOBOM MHUKPOCKOIN, MHKPOIpENnapaThl SUINEKICTOK U
CIIEpMAaTO30M/I0B, MOJIENb «I MK pa3BUTHS JSATYIIKN.

JlaGoparopHasi padora «3yuyeHue CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIpenapaTax».

IIpakTuyeckass padora «BbIsiBICeHUE NPU3HAKOB CXOACTBA 3apOJIbIIIEH
MO3BOHOYHBIX JKUBOTHBIX).

JlaGoparopHass paGora «CTpoeHHUE OpPraHoB Pa3MHOXKEHHUSI BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HacCJeACTBEHHOCTH W HM3MEHYMBOCTH
OPraHu3MoOB

Uctopus craHOBIEHUS M pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Menpnens, I'. ne ®puza, T. Moprana. Poib 0T€4EeCTBEHHBIX YYEHBIX B Pa3BUTHUU
renetuku. Pa6oter H. K. KoneiioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. .
Kapnieuenko, 0. A. ®unumuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MTOHATHUSI U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTCPHATUBHBIE NPU3HAKH, JOMUHAHTHBIA U PELIECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YACTASI JIMHUS, THOPUIBI, TEHOTHII, (PEHOTHII.
OCHOBHBIE ~ METOABl ~ TE€HETUKH: TUOPUAOJIOTHYECKUN,  IIUTOJIOTHUECKHH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanumn

[Toptpeter: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsios, H. H.
Baswiios, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®umunuenko, H. B.

Tumodees-PecoBckuii.



Tabnuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpELUBAHUS.

JlabopaTtopuas pabora «J/lpo3oduna kKak OOBEKT TE€HETHUUYECKUX
HCCIIEIOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHnaens — 3aKoH
eAMHO00pa3ust rudpUI0B nepBoro nokojeHus. [IpaBuno goMmuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeuieHusT NPHU3HaKkoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIIuBaHus. [ umore3a YMCTOTHI TamMer.

AHanu3upyroniee ckpemubanHue. [IpomMexyTOUHbIN XapakTep HaclaedOBaHUs.
Pacuienienrie npu3HakoB MIPU HEMTOJIHOM JOMUHUPOBAHUU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHenst — 3aK0oH HE3aBHCUMOTO
HAcJEeJOBaHUsA  IPU3HAKOB. [Mutonornueckue  OCHOBBI  JUTUOPUIHOTO
CKpELIMBAHMUS.

CuermienHoe HacienoBanue rnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HACJIEIOBaHWE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACJIIEACTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBI MEXaHHU3M OINPEAEIECHUS M0JIa. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli moj. | eHeTuyeckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CLETUIEHHBIX C ITOJIOM.

['enotum kak uesnocTHas cucrtema. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEAUICNIbHBIX T'€HOB.
KommnniementapHocts. OnucTtas. [lonumepusi.

['eHeTnyecknii KOHTPOJIb pPa3BUTHA PACTECHUM, >KUBOTHBIX M 4YEJIOBEKa, a
Takke (HU3MOJIOTHUECKUX IMPOIECCOB, IOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MeXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKue acheKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON MH(OPMAITNHU B TIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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



Tabmuuel u cxembl: «llepBbiii 1 BTOpOil 3akoHbI MeHaens», « TpeTuil 3akoH
Mengaens», «AHaIM3UpYIOLIEEe CKpelIMBaHue», «HemomHoe aoOMUHHpOBaHUEY,
«CuernjeHHoe HacjleoBaHUE NPHU3HAKOB Yy JApo3oduibly, «['eHeTnka monay,
«Kapuotun denoBeka», «Kapuotun npozoduinb»y, «KapuoTunm OTULBY,
«MHOXECTBEHHBIN ajennu3M», «B3anmMo1eiCTBHE T'E€HOB.

O6GopynoBaHue: MoOJEIb JJISI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
rUOPHUIOB TIEPBOTO TIOKOJICHUSI M paCHICIUICHUS MPU3HAKOB, MOJEITL s
JEMOHCTpAallMd 3aKOHAa HE3aBUCUMOIO HACJIEAOBAaHMS TPU3HAKOB, MOJIECIb JIs
JEMOHCTpallMd CLEIUICHHOTO HACJl€JOBaHUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «Jlpozoduar.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTuueckass  padora  «M3ydeHue  pe3yabTaToB  JAUTHOPUIHOTO
CKPEIIMBAHUS Y IPO30PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpOBaHUM (EHOTHIA.
N3menunBoCcTh Npu3HAKOB. KaueCTBEHHbIE M KOJIMYECTBEHHbIC NPU3HAKUA. Buibl
WU3MEHUYHUBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs.

MoaudukannonHass U3MEHUYMBOCTb. Ponb cpeasl B (HOpMUPOBAHHUH
Moau(pUKAITMOHHON M3MEeHUYMBOCTH. Hopma peaknmm mpusHaka. BapuanuoHHBIHM
psin m BapuanmonHas kpubas (B. Horanncen). CoiicTBa MOAMGUKAIIMOHHON
M3MEHYHUBOCTH.

I'enoTunuyeckass 3MEHYUBOCTh. CBOMCTBA T€HOTUIIUYECKON U3MEHUYHUBOCTH.
Buibl reHOTHTTHYECKO M3MEHYNBOCTH: KOMOWHATHBHAS, MyTallMOHHASI.

KomOuHaTnBHasT W3MEHYMBOCTh. MeH03 M IOJOBOM TIPOIECC — OCHOBa
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHOW U3MEHYMBOCTH B CO3/TaHUH
TeHETHYECKOT0 Pa3HOOOpa3us B Mpejiesiax OHOTO BUA.

MyTtanuoHHas HW3MEHYMBOCTb. BuIbl MyTauuii: T€HHbIE, XPOMOCOMHBIE,

IT'CHOMHBIC. CronTaHHbBIC n HHAYLIHUPOBAHHBIC MYyTaluu. ﬂ,[[eprIe "



HUATOIUIa3MaTuyeckue myrtanuu. CoMaTHYeCKUe M TMOJOBble MyTauuu. [IpuynHbI
BO3HMKHOBEHUS MyTauuii. MyTareHbl ©W UWX BIUMSIHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO MpOoIecca. 3aKOH TOMOJIOTMYECKUX PSJIOB B
HaciencTBeHHOW u3MeHunBocTd (H.M. BaBunos). BHesaepHass M3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pPOJb  INUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMO8.

JdemoHcTpanumn

IToptpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBunos.

Tabmumet u  cxembl:  «Buasl  u3MeHuHBOCTHY», «MoaudukaruoHHas
U3MEHUYUBOCTH, «KombuHatuBHas M3MEHUYUBOCTH, «Meito3»,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00JieBaHUs YeIoBeKay, « Buabl MyTaiuii».

O6GopynoBaHue: XHBbIE M TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTCHUH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON HM3MEHYUBOCTH. llocTpoeHue BapHalMOHHOTO psAna U
BAPUALIMOHHOW KPUBOW.

IIpakTuyeckass padora «Myrtamuu y Jpo3oduibl  (Ha TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eHeTuKa YesioBeKa

Kapuorun denoeka. MexayHapoaHass mporpaMma HCCIEIOBAHUS T'€HOMA
yejgoBeKa.  MeToapl  M3y4YeHHs] T€HETMKM  4YEJOBEKAa:  T'€HEaJOTrMYeCKHi,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJIAIMOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIICHUE TEeHOTHUIIA:
MMOJJHOT€EHOMHOE CE€KBEHUPOBAHHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIE C IOMOIIBIO
ITI1P-ananu3a. HacnencTBeHHbIe 3a001eBaHUs YeloBeKa. | €HHbIE 1 XPOMOCOMHBIC
Oone3HM dYenoBeKa. boONIe3HM C HACIEACTBEHHON MPenpacioiiOKeHHOCTHIO.
3HaYeHHE MEIUIMHCKOW T'€HETUKHU B MPENOTBPALICHUH U JICUEHUN T€HETUYECKUX

3a00JIeBaHMI 4YenoBeKka. MeIUKO-TeHeTUUYEeCKOe KOHCYIbTHpoBaHKE. CTBOJIOBBIE



KJIeTKU. [[OHSATHE «T€HEeTHYEeCKOro rpysa». JTUYECKHUE aCHEeKThbl UCCIEIOBAaHUN B
00JlacTu peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckue ¢GakTOpbl TOBBIINICHHONW YYBCTBUTEIBHOCTH YENOBEKa K
bU3UYECKOMY M XUMHUYECKOMY 3arpsi3HEHUIO OKpY’KaroIie cpenpbl. ['eHeTnueckas
MPEIPACTIONIOKEHHOCTD YEJI0BEKA K MATOJIOTUSM.

JdemoHcTpanumn

Tabmuipl 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yesioBeKkay, «I 'eHeThuueckre 3a00JIeBaHuUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBiIeHUE U aHAIU3 POJIOCIOBHO.

Tema 15. Cennekuusi OpraHu3MoB

JloMecTukaiuss W celeKkuus. 3apoKICHUE CEJICKIMM U JOMECTUKAIIMH.
Yuenne H. WM. BaBunoBa o IleHTpax mNpOUCXOXKICHHS U MHOT000pa3us
KYJbTYPHBIX pacTeHui. Poib CeNeKkiuu B CO3JaHUU COPTOB PACTEHUM W TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX pSAOB B
HacleACcTBeHHOW wu3MmeHunBocti H. WM. BasuwioBa, ero 3HaueHue i
CEJICKIIMOHHON PabOoTHI.

Metoasl ceneKImoHHOW paboThl. McKyccTBEeHHBI OTOOp: MacCOBBIM H
VHIUBHUAYaIbHBIM. DTaIbl KOMOMHAIIMOHHON CCJICKIIUU. HcnbrTanne
NPOU3BOJUTENEH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TOMOIIBIO OIEHKH
¢beHOoTHUIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ TToMoIbio aHaim3a JIHK.

HckyccTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJIIEKUMOHHOW  paboOThI.
PannanoOHHBIN U XUMUYECKUN MYTAreHe3 Kak UCTOYHUK MYyTallUuil Yy KyJbTYPHBIX
¢opm opranusmoB. lcmonb30BaHHE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHRIX JIHK /1t momydeHus UCXOIHOTO MaTepurana Jis CeIEKIINH.

[Tonyuenue MTOJIUILIIOUIOB. BnayTtpusnnoBas ruopuIn3aLus.
brnuskopoacTBeHHOE — CKpemmMBaHWe, ~WiIM  WHOpumuHT.  HepoacTBeHHOE
CKpelllMBaHue, Wik ayropuauHr. l'erepo3uc u ero npuuuHbl. Vcnonb3zoBaHue

retepo3uca B cenekuuu. OtnanénHas rubpuausanus. [Ipeogonenune Oecruious



MEKBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMKU PACTEeHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHre U U3y4YeHHE T'eHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM U
WX  JUKUX  pOAWYEed 11 CO3MaHUsl  HOBBIX COPTOB UM TUOPUAOB
CEIIbCKOXO3AMCTBEHHBIX  KYNbTYp. H3yuenue, coxpawenue u  YnpaegieHue
2CHeMUYECKUMU Pecypcamu CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 YeJsAx YIyuuleHUus Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL,
nepeodosvix uoeti U nepcnekmueHblX MexHoL02UI.

JdemoHcTpanumn

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

Tabmuipl u cxembl: «LIeHTpBI TPOUCXOKIACHUS K MHOTO0OPa3Us KyIbTYyPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIAOB B HACIEACTBEHHOW HW3MEHUYHUBOCTH,
«Metogpl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

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

JlaGoparopHasi padora «3ydueHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHXKEHHS CEJICKIIMU PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIHUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIM YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHO10TMS U CHHTETHYECKAsA OMOJI0THSA

OOBEKTHI, MCTHOJB3YEeMble B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNne, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeMe. MukpoOuonoruueckuit cuHte3. OOBEKTHl MHUKPOOUOJIOTHYECKHUX

TEXHOJIOT U, HpOI/IBBOI[CTBO 6eJ'IKa, AMHMHOKHCIIOT U BUTAMHUHOB.



Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAINIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LIEJIbIO MOJYYEHUSI OPraHU3MOB M MX KOMIIOHEHTOB,
COJIep>KallliX HE BCTPEUAIOIIUECs B MIPUPOIE€ OMOCUHTETUYECKUE MY TH.

Knerounas unxeHepus. MeTonbl KyJabTypbl KJIETOK UM TKaHEW pacTeHUN U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUIM3ALUS U COMATUYECKHUI
sMmOpuorene3. lcnonb3oBaHWe TaljIONAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonb3o6anue MOHOKIOHANbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpYKIUs
SUIEKJIETOK U KIOHUPOBAHHUE >KUBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonozuu 0300p08IeHUsl, KYIbMUBUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KVIbIYP.

XpoMocoMHass W TeHHasi WHXXEeHepusa. VICKYCCTBEHHBI CHHTE3 T€Ha U
koHcTpyupoBanue pexkomouHantuoix J{HK. Cozoanue mpanceennvix opeanuzmos.
JlocTvKeHUsT UM MEPCHEKTUBBl  XPOMOCOMHOM U TE€HHOM  UHKXEHEPHH.
DKOJIOTUYECKHUE U ITUUYECKUE TTPOOIeMbl TEHHOW MHKEHEPHUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaununaa. [TLHP-
JIUarHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUYECKUM aHalu3 MpoTeoMa
YeJoBeKa I OLEHKH COCTOSIHHMS €ro 310poBbs. VCmosib30BaHHWE CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust 1 pa3pabOTKU
(GyHIIaMEHTaTbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHMUS KOMILJIEKCHBIX
TKaHEW COYeTaHHEM TEXHOJOTHUH TPEXMEpPHOTro OmompuHTHHTA U cKaddoiauHra
JUISL pELICHUS 3a7a4 EPCOHAIM3UPOBAHHON MEIULIVHBI.

Co3nanre BEKTOPHBIX BAaKIMH C IEJbI0 OOecredeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyaumtenerd OPBU, ycranoBieHue MOJEKYISPHBIX MEXaHHU3MOB
dynkimonupoBanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOMIUX 0CO0O OIMACHEIC
3a00IeBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabnuibl u cxembl: «Mcronb30BaHUE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM

IIPOU3BOACTBCY, «Knerounas WHXXCHCPU, «['enHas HHIXXCHCPHU.



JlabopaTopHnas padora «3ydyeHre 00bEeKTOB OMOTEXHOIOTHM.
IIpakTnyeckas padora «lloaydyeHre MOTOYHOKUCITBIX IPOIYKTOB.
Ikckypeusi «bUOTEXHONOrMST — BaKHEWINAs MPOU3BOAUTENIbHAS —CHUiIa

COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBUTHE JBOJIONMUOHHBIX NpPeEICTABJICHUN B
0noJIOrUHn

OpomtonionHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HayuyHas AesarenbHocTh Y. JlapBuHa.

JIBr>KyIIIME CUITBI 3BOJIIOIIMY BU10B 10 Y. J[apBuHY (BBICOKAast HHTCHCUBHOCTh
Pa3MHOXKEHHUS OpraHM3MOB, HACJEJICTBEHHAs M3MEHUYMBOCTh, OoprOa 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN U NCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnueckoir Tteopun dBomonun (CTD). HelTpanbHas
Teopuss HBoimronuu. CoBpeMeHHass JBOJIOLMOHHAsA  Ouosorus. 3HA4YeHHE
HBOJIIOIIMOHHON TEOPUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apsun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonngeitn, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBodt mnpuponabl (mo K. Jlunuero)y,
«JlectHunia xuBBIX cymectB (mo Jlamapky)», «Mexanusm (HOpMHUpPOBAHUS
MPUCTIOCOOJICHN y pacTeHWid W >KUBOTHHIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTa nmytemectBus Y. lapsunay, «Haxonku Y. JapBunay, «DopMbl 60pbOBI
3a cymectBoBaHuey», «llopombr romybeit», «MHoOroobpasue KyiabTypHBIX (GopM
KanycTb», «[lopoJibl TOMalIHUX KUBOTHBIX», «CxemMa 00pa30BaHMsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOWICHHUS JBWXYIIUX CHJI DBOJIOIUNY,

«OCHOBHBIE MOJTOXKEHHUS CUHTECTHYECKOM TCOPHUH 3BOJTIOLUN.



Tema 2. MUKpPO3BOJIIOLMA U €€ Pe3yJIbTAThI

[Monynsiiust Kak s1aeMeHTapHas eauHuia >Bomonud. COBpEeMEHHBIE METObI
OIICHKM T'€HETUYECKOr0 pa3HOoOOpa3usi M CTPYKTyphl mnomyisuuid. M3meHenwue
reHo)oHJa TOMYJSIUM KaK d3JEMEHTapHOE »SBOJIIOLUOHHOE SIBJIIEHUE. 3aKOH
reHeTudyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (ABMXKYIHME CHIIBI) JBOJIONMUA. MyTallMOHHBIN
npouecc. KomOuHatuBHasi u3MeHYUBOCTh. [lpeiid reHoB — ciyuailiHble
HEHAINpaBJICHHbIE W3MEHEHHMS YacTOT ajuiesie B momymsaiusax.  Oddext
ocHOBatensl. JIgpgpexm Oymuiiounozo zopaviuka. CHUdNCEHUe 2eHemuUyecKo2o
pasnoobpasusn: npuyunsl u cieocmeus. Ilposenenue sgpgpexkma Opeticha cenos 6
oonbuwiux U manvlx — nonyaayusx. Murpauun.  M3onsuus  momysisiuid:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOTYKTUBHAS).

EctecTBenHbiii 0oTOOp — HampaBisomui  Qakrtop sBomonuu. DopMBI
€CTECTBEHHOTO  OTOOpa:  ABMXKYIIUNA, CTAaOWIM3UPYIOIIUNA, Pa3pbIBAIOIIMA
(nm3pynTuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHME U HBONIOIUS COIUATBLHOTO
NOBEJEHUS )KUBOTHBIX.

[IprcnocoONEeHHOCTh  OPraHU3MOB  KaK  PE3yJIbTaT  MHUKPOIBOJIOIHH.
Bo3nukHoBeHne  mpucnocoOjieHHid y  opraHusmoB.  Apomopdo3sl U
uanoanantanuu. llpuMepsl npucnocoOIeHU y OpraHu3MoB: MOPGOIOTHYECKHE,
¢usnonornyeckue,  OMOXHUMHUYECKHE,  ToBeneHueckne.  OTHOCUTEIBHOCTH
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpPOIBOMIONUHU. M3omsamust — kimtoueBor (akTop BumooOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHUS: ajIonaTpu4YecKoe (reorpaduueckoe),
CUMITAaTPUYECKOE (3KOJOTHYECKOE), «MTHOBEHHOE)» (monuIIONaAU3aIHS,
rubpuauzanus). JJmuTeTsHOCTh BOIIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTHUUECKOTO Pa3HOOOpa3usl.

Ponp 3BoNtOMOHHON  OMOJIOTMM B pa3padOTKE HAyYHBIX METOJOB

coxXpaHeHus1 bmopazHooOpazuss. MUKpPOIBOIIOLNS U KOIBOIIOUS MApa3UuTOB U UX



x03s51eB. MexaHu3Mbl (POPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanuun

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

Tabmuupl um cxembl: «MyTanuoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa BHIa», «CxeMa mposBieHHs 3akoHa Xapau—BaitnOepray, «/[Bmwxymue
CWJIBl HBOJIIOLUUY, «DKOJIOTMYECKash M30JSALUs MONYJSLIUA ceBaHCKOM (openny,
«'eorpadmyeckas M30MSALMUS  JTUCTBEHHUIBI CHOUPCKOM UM JIMCTBEHHUIBI
naypckoiy, «IlomynsiiuOHHbBIE BOJIHBI YUCIEHHOCTH XUILIHUKOB U KEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro oTOopa», «DopMbl OOpbOBI 3a CYIIECTBOBAaHUEY,
«npycTpuanbHblii MenaHu3M», «KuBble HckonaeMmbie», «[IokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue ananrauumn», «llpucrnocoOreHHOCTH OpraHu3smMoB U e
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoiiHnkn», «CTpykTypa BHAA B
npuponae», «Crnocobsl BUa000pazoBanus», «l'eorpaduueckoe BUA000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTHYECKOE BHA000pa30BaHHME BUIOB CHUHHUID,
«ITonurmonasl pactenuity, «KamycTHO-peneuHbIit THOPUTY.

O6opynoBanue: repbapun pacTEHUH, KOJUIEKIIMN HACEKOMBIX, Yyydesa NTUIl U
3BEpell ¢ MpUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUH OJM3KUX BHUAOB, 0O0pa30BaBIINXCS
Pa3TUYHBIMU CITIOCOOAMHU.

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

JlabopaTtopHass  paGora  «IIpucmocoOiieHMs  OpraHM3MOB H  HUX
OTHOCHUTENbHAS LIEJIECO00Pa3HOCTD.

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

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJibTaThI



Meronpl u3yyeHMs MakpodBoJirouMu. llameoHTonorndyeckue - MeTOHbI
m3yueHust osBosonuu. llepexogubie ¢GopMbl U (PUIOTEHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckne Metonpl uzydeHus 3Boioiuu. CpaBHeHHE (JIOpPHI U
dbayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emiau. Bunbl-
SHJIEMUKHU U PEIIUKTHI.

OMOpHUOIOTUYECKUE U CPABHUTEIHLHO-MOP(HOIOTHYECKUE METOAbl M3YyUCHUS
ABOMIONMK. ['€HEeTHYeCKre MEXaHM3Mbl JBOJIIOIMA OHTOTE€HE3a M TOSBICHUS
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  aQHAJIOTUYHBIE  OPTaHHI.
PynuMentapubie  opranbl W aTaBU3Mbl.  MOJEKYISPHO-TEHETHUECKUE,
OMOXMMHMYECKHEe U  MaTeMaTUYeCKHe  METOJbl  M3Y4YCHHUS  DBOJIOIHHU.
I'omonoruunbie TeHbl. COBPEMEHHBIC METOJbI TOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBHEB.

XpOMOCOMHBIE MYTAIIMHU U 3BOJIOLHSI TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWIIa) SBOJIONUU. [Ipunyun cmenvt QyHKYuULL.
HeoOpatumocTs 3Bostonnu. ApanTtuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIH.

JdeMoHCTpamuu

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkes.

Tabmumpl 1 cxembl: «OUITOTCHETHYCCKUN P JIOMIATN», «KAPXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Cteronedansy, — «Punmodute»y,  «CemMeHHBIE
nanopoTHUKn», «buoreorpaduyeckue 30HB 3emumy», «Jlpelid KOHTHHEHTOBY,
«PenukThly, «HadampHble cTaauu SMOPUOHATBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «l’OMOJOTrMYHbIE W AaHAJOTHYHbIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpOMOCOMHBIC HA0OpHI YEJIOBEKAa M IIWMITaH3e», «l IaBHBIC
HaIpaBJICHUs] BOIOLUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLIUN.

O6opynoBaHue: KOJUIGKIINH, TepOapuu, MYISDKA HCKOMAeMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISI’KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U

aTaBM3MOB, KOJNICKINMHN HACCKOMBIX.



Tema 4. IIpoucxoxaenne u pa3sBUTHE )KU3HU HA 3emJie

HayuHble TUMOTE3bl NPOUCXOKIAEHUS >KM3HM Ha 3emie. AOUOreHe3 M
naHcrepmusi. JloHayyHble IpenCTaBICHUs O 3apOKICHUU JKU3HU (KPEalMOHH3M ).
I'mnore3a MOCTOSHHOTO CaMO3apOXKAEHUS )KU3HU U €€ ONPOBEPKEHNE onbITaMu D.
Penu, JI. Cnannanmanu, JI. [Tactepa. [Iponcxosxienne >xu3Hu U acCTPOOUOJIOTHS.

OcHOBHBIE JTallbl HEOpPraHU4EeCKOU 3BOJIIOLMH. ITnanerapHas
(reonoruyeckasi) HSBOJIOIMSA. XHUMHUYECKass HBOJIOLUUA. AOUOTEHHBIA CHHTE3
OpraHnyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. FOpwm.
OO6pa3zoBanue mnonuMepoB U3 MoHoMepoB. KoauepBatHas runoreza A. .
Onapuna, runote3a nepBudHoro Oymnsona Jlx. XomnaeitHa, reHeTUYECKAsi TUIIOTE3a
I'. Ménmnepa. PubGo3umbl (T. Uek) m rumoresa «vupa PHK» VY. TI'mnGepra.
dopmupoBaHre MEMOPAH U BO3HUKHOBEHHUE MTPOTOKIIETKH.

HUctopus 3emnm u Metoapl €€ u3ydyeHus. lcKomaemple OpraHUYECcKHe
octatku. ['eoxpononoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIOTHAA
re€OXpPOHOJIOTHS. ['€0XpOHOIOrHY€eCcKas 1IKala: 30Hbl, 3pbl, IEPUOBI, SITOXH.

HavanpHble sTanbl opraHuyeckod sBoitouud. [losiBIeHHe W 3BOJIOLUSA
NEPBBIX KIETOK. DBOJIOIUS MeTa0onu3Ma. BO3HUKHOBEHHE MEPBBIX YKOCHCTEM.
CoBpemMeHHbIe MUKPOOHBIE OMOTUIEHKN KaK aHAJIOT MEepPBBIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOTHI U 3yKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOHOTEeHE3). DBOTIOIMOHHOE TTPOUCXOKICHNE
BUpYCOB. [IponcxoxieHne MHOrOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPIraHU3MOB.

OcHOBHBIE ATambl SBOJIONMK BHICHIMX pacTeHHi. OCHOBHBIE apoMop(do3bI
pacrenuid. Bpixon pacrenuit Ha cymy. llosBieHue CHOpPOBBIX pacTEHU W
3aBoeBaHue uMHU cymu. CemeHHble pacTeHusa. I[IpoucxokneHue IBETKOBBIX
pacTeHUMN.

OCHOBHBIC ATalbl 3BOJIONHUHA XKUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3BI
®KUBOTHbIX. BeHjnckas dayna. KemOpuiickuil B3pbIB — MOSBICHUE COBPEMEHHBIX

THUIIOB. HCpBBIC XOPAOBBIC ) KMBOTHEIC. Ku3np B BOAC. 3BOJ’IIOI_II/IH IIO3BOHOYHBIX.



[Ipoucxoxnenue ampuouit u pentuwiuid. [IpoucxoxaeHue MICKOMUTAIOIMINX U
ntul. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KMBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM U IEpUoAaM: apxei, MPOTEPO30H,
najgeo3oi, Me3030M, KaifHO30#. OOmas XapakTepucTuKa KiuMmaTa W
reoJiornueckux mnpoueccoB. [logBiaeHHEe W pacuUBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpazoBaHue: €ro yCIOBUS U BIMSHUAE HA Ta30BbIM COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUpPaHUSI — IKOJIOTMUECKUE KPU3UCHI Tponuioro. [Ipuuunsl u
CJIEJCTBUSI MACCOBBIX BbIMHUpaHUM. COBPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenust 6rnopasHooOpasus Ha 3emIie.

CoBpeMmeHHas cuctemMa opraHuyeckoro mupa. [lpuHnunel kimaccudpukanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYNITBI OPTraHU3MOB.

JdemoHcTpanumn

[Toptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpel u cxeMbl: «Cxema omnbita @. Peqny, «Cxema onbita JI. [TacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema ombita C. Mwmmepa, I'. FOpny,
«JTambl  HEOPraHMYECKOW  HBOJIOUUNY»,  «['€oXpoHONIOrvYeckas  IIKajaay,
«HadanpHble ATanbl OPraHUYECKON 3BONIOLNUNY, «CxeMa 00pa30BaHMs IYKApUOT
nytéMm cumOuoreresa», «Cucrema 3KUBOW mpupons», «CTpoeHHe BHUpPYCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTE, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHoroknerounsle Bopopocian», «Mxwm», «llanoporHukm», «l'omoceMeHHbIE
pactenusi», «OpraHbl ILBETKOBBIX pacTeHU», «(Cxema pa3BUTUS >KUBOTHOTO
Mupa», «Apomophossl KUBOTHBIXY», «lIpocteitmme», «KumeuynonoaocTHbIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBI, «3eMHOBOJHBICY,
«IIpecmbikaromuecst», «lItump», «Mnekonutaromuey, «Pa3BuTHEe KHU3HU B
apXxemuckou apey», «Pa3BuTHe KU3HU B MPOTEPO3OUCKON 3pe», «PazButne xu3HU B
MAJIE030MCKOM 3pe», «Pa3BuThe )XU3HU B ME3030MCKOM 3pe», «Pa3BuTne xu3HU B

KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPay.



O6GopynoBaHue: repOapuu pacTEHUM Ppa3IUYHBIX OTAEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIa)KHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKITUU
WIJIOKOXKHUX, CKEJEThl TMMO3BOHOYHBIX JKMBOTHBIX, Yydelia NTUIl W 3Bepew,
KOJUICKIIMM OKAaMEHEJIOCTEH, IOJE3HBIX HCKOMAeMbIX, MYJISDKH OpPTraHMYeCKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnasn  snadopatopHass  padora «MopaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CHHTE3a OPraHUYeCKUX COCIMHEHUN B
nepBUYHON aTMochepe».

JlaGoparopHass padora «/3yueHne M ONUCAHME MCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3yueHne 0COOEHHOCTEW CTPOCHHS paCTEHUMU
Pa3HBIX OT/ICIIOBY.

IIpakTuueckas padora «/3yueHne ocoOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTpONonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUA O IMPOUCXOKICHUM 4elIoBeKa. Pennurunosnsie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YeNnoBeKa C )KUBOTHBIMU. CUCTEMATHUECKOE MOJIOKEHHUE YEJIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPGOIOTHYECKHE, AMOPHOJIOTHUYECKHE, (bH3M0II0r0-0MOXUMHUYECKHE,
noBejeHueckre. QT4 4elIoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JBuxymme cuibl (PakToOpbl) aHTPOIMOTEHE3a: OMOIIOTHYECKHE, COIMATBHBIC.
CooTHoIeHNe OMOTOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcCHOBHBIC CTaaWM aHTPOIOTeHe3a. PaHHWE 4YenmoBeKOOOpa3HbIe O00E3bsHBI
(IpOKOHCYJIBI) M PaHHUE MOHTUBI — OOIIKE MPEIKU YeIOBEKOOOPA3HBIX 00€3bsIH U

Moed. ABCTPAIIONIUTEKH — JIBYHOTHE MPEIKHU JIIOACH. YeIOBEK yMEblil, MepBbIC



M3TOTOBJIEHUS OpYyAUU TpyAa. YenoBeK NpsAMOXOISIIMN U IEPBBIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reimenbOeprckuii  — 0o0mMMM  MpenoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. YeloBeK HEaHAEPTaIbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiumaTa. YelOBEeK pa3yMHbI COBPEMEHHOTO THIIA,
JICHUCOBCKUW YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTuka u naJseOreHOMHMKA.

DBOJIIOIUSL COBPEMEHHOT0 uenoBeka. EcTecTBeHHBIH OTOOp B MOMYJISIUSX
yenoBeka. MyTanMoHHBIM Tpoiiecc W mojJuMopdusM. [lomymnsiiMoHHBIE BOJIHBI,
npeiid reHoB, Murpanus U «3OQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BeKa.

Uenoseueckue pacel. Ilonarue o pace. bomabiime pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajO-HeTpougHas  (PKBaTopuajbHas),  MOHTOJOWJIHAS
(a3uarcko-amepukaHcKas). Bpems u myTH paccelieHHsl 4dejioBeKa IO IUTaHETe.
EnuncTtBo  4yenoBeueckux pac. HayuHas  HECOCTOATENBHOCTh  pacHU3Ma.
[IprcniocoONEeHHOCTh YelOBeKa K Pa3HbBIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Bnusinue reorpaduueckoit cpenbl U Apedidpa TeHOB Ha MOPQOJIOTHIO H
(U3HOIOTHIO YEIOBEKa.

MexaucuMIUIMHApHBIE ~ METOJAbl B (usnueckoid  (OHMOJOTHYECKOM )
AHTPOIOJOTHHU.  OBOJIOLUMOHHAS ~ QHTPOINOJOTHUS U MaJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMyJsAlNi. buoconumanbHble MCCIEI0BaHUS MPUPOIbI YETIOBEKa.
HccnenoBanne KOBOIIONUH OMOJIOTHUECKOTO M COITMATIBHOTO B UEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. lapsun, JI. Jluku, 4. 5. Poruackuit, M. M. I'epacumos.

Tabmumpl 1 cxembl: «MeTOIbI AaHTPOIIOJIOTHHY, «I OJIOBHOM MO3T UeIOBEKa,
«YenoBekooOpa3Hbie 00€3bsHBI», «CKeJIeT dYeldoBeKa W CKeJIeT IIMMIIaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J[BUKYIINE CUIIBI aHTPOTIOTEHE3a», « IBOJTIOLIMOHHOE
IpEeBO  4eJoBeKay», «ABcTpanonuTek», «YenoBek  ymenblit», «YemoBek
NPAMOXOIAIINNY, «JleHncoBckui yenoBek» «Heannepranpub», « KpoMaHbOHIIBIY,

«IIpenku yenoBeka», « ITamnbl IBOJIOLNHU YEJIOBEKay», «Packl yemoBekay.



OGopynoBaHue: MYJSDKM — OKaMEHENIOCTeH, MPeaMETOB  MaTepUallbHOU
KyJIbTYypbl ~TIpPEIKOB 4YeloBeKa, penpoaykuuu (dororpaduu) KapTHUH C
MUQOJIOTUYECKUMH U OUOJEHCKUMU CIOKETAaMU MPOUCXOXKJCHHS YEJIOBEKa,
doTorpaduu HaX0IOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKA, MOJICIIb
yeperna 4YejloBE€Ka M Yepena IIUMIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTHU
IMMIIAaH3€, MOJIENIM TOPCa MPEIKOB YETOBEKA.

JlabopaTopHass pabora «l3yueHue o0coOEHHOCTEH CTpPOCHHUSI CKejeTa
YEJI0BEKA, CBSI3aHHBIX C MPSAMOXOKICHUEM).

IpakTuyeckas padora «3ydyeHne F3KOJOTMUECKUX aJaNTalluid YETOBEKay.

Tema 6. Jxonorus — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxkJieHue U pa3BuTue dKojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. Cesepiona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
9K0J0ruH. CBSI3b SKOJIOTUU C APYTUMU HayKaMU.

Meronbr skonoruu. IloneBble HabOMOIEHUS. DKCHEPUMEHTHI B DKOJIOTHH:
OpUpOAHbIE M JlabopaTopHble. MojenupoBaHue B HKOJIOTUU. MOHUTOPHUHT
OKpY’KaroIel CpeIbl: JIOKAIBbHBIN, pEerHOHATBHBIN U TJI00ATBHBIM.

3HaueHue DKOJOTMYEeCKHMX 3HAHWH IS 4YeJIOBEKAa. DJKOJOTMYECKOE
MHPOBO33PCHUE KaK OCHOBA CBSI3€M 4esoBeuecTBa ¢ mnpupoaon. dopmupoBanue
AKOJIOTUYECKOHN KyIbTYpbl U 3KOJIOTHUECKON TPaMOTHOCTH HACEJIECHUSI.

JdemoHcTpanumn

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynbe, H. A. CesepuioB, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pa3aensl skonorun», «MeTtoasl 3KoJiorun», «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEH CpeabD».

JlabopaTopHasi padora «3yuyeHne METOJIOB AKOJIOTUYECKUX
HCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTAHUSA



DKkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX JerctBud. Kinaccudukanus
AKOJIOTMYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTponoreHusie. O0ue
3aKOHOMEPHOCTH AEHCTBUS 3Kojornyeckux Qakropos. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOHOHTHBIE
OpraHU3MBbl.

Abuotnueckue ¢akropsl. CBeT Kak sKosnoruueckuii ¢akrop. JleiicTBue
pPa3HbIX YYAaCTKOB COJHEYHOT'O CIEKTPAa HAa OPraHU3Mbl. JDKOJOTUYECKHE TPYIIIIbI
pacTeHUil M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUrHallbHas poJib CBETA.
doTonepuoanu3M.

Temneparypa kak skosiormueckuii ¢akrop. JleiicTBue TemmnepaTrypsl Ha
opranu3Msbl. [loWKkuIOoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak skonorudeckuit ¢akrop. IlpucnocobneHus pacreHuid K
nojaepxkaHuio BogHoro Oananca. Knaccuduxanusi pacTeHud 1O OTHOLIEHHIO K
BoJie. [Ipucnocobienus )KMBOTHBIX K M3MEHEHHIO BOJAHOIO PEKUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAsA, HAa3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKHE
OCOOCHHOCTH cpea oOuTaHus opraHu3MoB. I[IpucrocoOsieHHsT OpPraHu3MOB K
’KU3HU B Pa3HbIX cpeaax.

buonornyeckne putMmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbL. [IpHCcOcOOIEHHOCTP OPraHU3MOB K CE30HHBIM HM3MEHEHMSIM
YCIIOBUH JKU3HU.

XKuzuennole Gopmer opranusmoB. IloHsiTue o ku3HEHHOU (opme.
XKuznennsie GopMbI pacTECHUI: 1epeBbsl, KyCTAPHUKHU, KyCTAPHUYKHU, MHOTOJIETHHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEeHHbIE (OPMBI KHUBOTHBIX: THAPOOHOHTHI,
reoOHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HU.

buortnueckue (bakTophI. Buapr OMOTHYECKHX  B3aUMOJCHUCTBUM:
KOHKYPEHIUS, XUIIIHUYECTBO, cuMOno3 U ero ¢opmel. Ilapasurusm, koonepauus,

MyTyaJIu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJiecOHH4ecTBO). HeTpoduueckue



B3auMoOJielcTBUSL  (Tommueckue, (opuueckue, ¢dadOpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [[pyHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoHcTpanumn

Tabmuipl u cxembl: «Okojorudyeckue (axkroper», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHE TPYIIbI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeroKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «Du3nonoruueckue amanTanyu
KUBOTHBIX», «Cpeapl oOOWUTaHUS OpPraHu3MoB», «bHUOJIOTHYECKUE PUTMBIY,
«Kuznennsie  popmbl  pacTeHui», <« KusHeHHoie (HOPMBI  KUBOTHBIXY,
«KocucTeMa MMUPOKOIMCTBEHHOTO JIECa», «IKOCUCTEMA XBOMHOrO Jjiecay, «llenu
nuTaHusy, «XunHuuectBoy, «llapasutusm», «Konkypenmus», «CumMOno3y,
«KoMmeHcanuzm».

O6GopynoBaHue: TepOapuyd pPacTCHHH W JKUBOTHBIX, IMPHUCIIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBHIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE pPAacTeHUs, TepOapuu U KOJIJIEKIUH TETI0MI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pacTeHUM, dydesia MTHUI[ U 3Bepel, repOapuu
pacTeHUi, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PAa3HBIX Cpenax,
repOapu M KOJUICKIIMM PACTEHUM M IKUBOTHBIX, OOJIAJAIONIUX YepPTaMHU
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW KU3HH, repObapuu u
KOJUICKITUU DPACTEHW M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpPM, KOJUIEKIIMH
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOCHCTBUSX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISBICHHE TPUCIIOCOOICHHH OpPraHu3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass pabdora «AHAaTOMHYECKHE OCOOCHHOCTH pACTEHHM U3

Pa3HBIX MECT OOUTAHUS.



Tema 8. Ikos10rust BUA0B U NMOMYISIIM A

DKOJIOTHYECKHUE XapaKTEePUCTUKHU MOIYJISLINH. [Monmynsums Kak
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, GU3UUECKUX OaphEPOB U
0COOCHHOCTEHM OUOJIOTHU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuuii. OCHOBHbIE TIOKA3aTeIW MOMYJAIMU: YUCIEHHOCTh, IUIOTHOCT,
BO3pacTHasT W TOJIOBasg CTPYKTYpa, pPOXKIAEMOCTb, NPUPOCT, TEMI pPOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHUYECKasl CTPYKTypa nomyiaiuu. OLeHKa YUCIECHHOCTH IMOMYJISIUU.
JlvHamuka monyisiuuu U €€ peryssnuss. buoTuueckuil moTeHUHAT MOMYJISAIUU.
MoaenupoBaHue TMHAMUKY NonyJisiuud. KpuBbie pocTa YUCIEHHOCTH MOMYJIAIUH.
KpuBbie BbDKHBaHMsI. Perynsius YUCICHHOCTH TOMYJAIUN: PoJib (PaKTOPOB,
3aBUCAIINX W HE 3aBUCSIIHNX OT IUIOTHOCTH. DKOJOTUUECKUE CTPATEruu BUJIOB (- U
K-ctparerun).

[TonsiTue 00 sKoOJIOTHUYECKOW HUIIE BHaa. MecTtooOutanue. MHoOroMepHas
MoJziesb 3Kojormueckor Humu Jx.M. XatunmHcOHa. Pa3sMepnl 3KOJIOTMYECKOU
Huid. [loreHunanbHas 1 peaaTu30BaHHAS HUIIIM.

Bug kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHUS W MUTpallUil >KUBOTHBIX. buosiornyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptpert: Jx. Y. XaTunHCOH.

Tabmumpel M CXeMBI: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  ITOIMYJISIIHNY,
«IIpocTpancTBeHHass  CTpyKTypa  nonyjsiuuu», «Bo3pacTHble  nHpaMuabl
nonyasiuun», «CKOpPOCTh  3aceleHUs IOBEPXHOCTH 3eMJIM  Pa3IuYHBIMU
opranuzMaMmn», «Mogenb skosiorndeckoit Humu k. M. Xatuunnconay.

O6opynoBaHue: repoapuu PacTCHUM, KOJUICKIINH JKHBOTHBIX.

JlabopaTtopnas  paGora  «llpucmocobneHuss ceMssH  pacTeHHM K

paccesieHUIOY.



Tema 9. Jkos0rusi O0001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3M MeXIy
OopraHu3MaMH B OHOLIEHO3E.

OxocucteMa kak OTKpeiTas cucteMa (A. JIx. Tencnu). DyHKIIMOHATBHbBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B dKOCHCcTeMaX. KpyroBopoT BEIIECTB U MOTOK YHEPTHU
B DKOCHUCTEME.

OcHOBHBIE  TMOKa3aTeaud  JKOCUCTeMbl. buomacca u  mpoayKuwMs.
DKOJIOTMYECKHUE MUPAMUIBI UUCEI, ONOMACCHI U DHEPTHH.

Hunamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbIe U
BTOPUYHBIC CYKIICCCHM M WX TPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBHUS Ha
cykneccuu. Knumakcunoe cooOuiectBo. buopaznoobpasue u mojiiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOWYMUBOCTHU COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKocuUcmeMbl 03€p U peK. IKocucmemvl Mopeu U
oKeamnos. IKocucmemvl myHOp, 1eco8, cmeneu, NyCmvlib.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATpo3KOCHCTEMA. ATpoleH03. Paznuuus
MEXIy aHTPOIOT€HHBIMU U MIPUPOJIHBIMHA 3KOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['oposackas
dnopa u dayna. CunanTpomnuzamus Topojckod (ayHel. buomormueckoe u
X034iCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUN OPraHU3MOB B
skocuctemMax. Ponb kackadHoeo sghghekma u 6u008-30uguxamopos (kKiwouesvix
8u008) 6 GyHkyuoHuposanuu sxkocucmem. [lepeHOC PHEPTHUH U BEIIECTB MEXKIY
CMEXXHBIMU IKOCUCTEMAMHU. Y CTOMYMBOCTh OPTraHU3MOB, NOMYJISIUAN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIMOT€HHBIX BO3AEHCTBHIA.

Mexanuzmuol 8030eticmeusi 3Q2pA3HEHUU  PA3HbIX Munos Ha

Cy60p2aHu3M€HHOM, OpP2AHUBMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOGBHAX,



OCHOBbl  DKONO02UYECKO20  HOPMUDOBAHUS ~ AHMPONO2EHHO20  8030€lCMEUsL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOTEHHBIX SKOCHUCTEM.

JdemoHcTpanuun

[Toptper: A. JIxk. Tencnn.

Tabmuupt u  cxembl:  «CtpykTypa  OuoneHos3a»,  «3JKocucTteMa
ITUPOKOJIUCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO jieca», «DyHKIMOHATbHbIE
TPYIIBl OPraHU3MOB B JKOcHCTEME», «KpyroBOpoT BEIIECTB B JKOCHCTEME,
«llenu nutanus (macTOUIHAsI, TETPUTHAS)», «IKOJOTUUECKAs MUPAMHUIA YUCEID,
«IKoJoTHYecKas mupaMujia OuomMaccely», «IKOJoruyeckass mupamuia dHEPrum»,
«ObpazoBanue 0onorta», «llepBuunas cykieccus», «BoccTaHoBIEeHHE Jieca MOCIe
noxkapa», «9KocucTeMa o3epa», «ArporeHos3», «KpyroBopoT BemeCTB UM MOTOK
SHEPIHH B arporeHose», «[IpuMepsl ypOosKocHCTEM.

O6opynoBaHue: repOapun pacTeHHM, KOJUICKIIMK HACEKOMBIX, Uydesia MTHI] U
3Bepeii, repdapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHU, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlaGopaTtopHas pabora «l3ydyenune paszHoOOpa3us MEJNKUX TTOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKCKypeHusi «KCKypCHsl B TUIIMYHBIN OuoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
eIBbHUK, Ha CYXO/OJbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeusi «IKCKypCUsi B arpod’KOCHUCTEMYy (Ha TMOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — obOmennanerapHas o00ojoYka 3eMiIH, TJ€ CYIICCTBYET WIIH
CylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuil o ouochepe B Tpynax J. 3rocca.
VYuenue B. U. Bepnaackoro o 6mocdepe. O6aactu 6uochepsl u e€ coctan. XKuBoe
BeIeCTBO Onochepsl u ero PyHKITUH.

3aKOoHOMEPHOCTH cyllecTBoBaHUs Ouochepsl. OcodbeHHocTH Onocdepsl Kak

ro0anpHOM 3K0cucTeMbl. J[MHaMuueckoe paBHoBecue B onocdepe. KpyroBopotsl



BEILIECTB U OMOreoXMMHUYECKUE LUKIBI (yriieposa, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsitue o Ouome. OCHOBHbIE OHOMBI CYIIH:
TYyH/pa, XBOWHBIC Jieca, CMEIIIAHHbIC U IIIMPOKOJIUCTBEHHBIE JIeCca, CTENH, CABaHHBI,
MyCTBIHYU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. KiinMmat, pacTUTENBHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIUANA U
ounochepHbIX QYHKIIHIA.

JdemoHcTpanumn

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

Tabmuner u cxeMmbl: «I'eocdepsr 3emmuy», «KpyroBopor azora B mpupoje»,
«KpyroBopot yriepoga B mipupone», «KpyroBopor Kuciopoma B TPHUPOIL»,
«KpyroBopot Boabsl B mpupojae», «OcHOBHBIE OMOMBI cymmny», «Knumatuyeckue
nosica 3emany», «Tynapay», «Taiira», «Cmemanasii jecy», «IIUpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHa», « Tponnueckuit gecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YesioBek U oOKpy:ka0Ias cpeaa

DKOJIOTUYECKHE KPU3HChI M MX MpUYMHBL. Bo3gelcTBhe ueloBeKa Ha
ouocepy. 3arpszHeHue BO3AyImIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Paspymenune mnouBbl. Oxpana
MMOYBEHHBIX pecypcoB. I3MeHeHne Kiumara.

AHTpPONIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIBHBIN U KMBOTHBIM Mup. OxpaHa
PACTUTENBHOIO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHLHUIIBI OXPaHbl MPUPOJBIL.
Kpacasle xHuru. OcobGo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Borannudeckue casibl U 300JI0TMYECKHE TapKHU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl 4YEJIOBEUECTBA W IPHUPOIBI.
PanvonanpHO€  MPUPOJOMONIB30BAHME W COXPAaHCHHE  OMOJIOTHYECKOTO
pasHooOpazust 3emu. OOIIME 3aKOHOMEPHOCTH TJI00aNTBHBIX 3KOJOTHUYECKUX

KPpHU3UCOB. OcobenHocT COBPCMCHHOI'O KPpHU3HCa U €T0 BEPOATHBIC ITIOCIICACTBHA.



PasBuTe METOIOB MOHUTOPMHTA pA3BUTHUA OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccieoosanusi nepexooa K pecypcocbepezaiowell U
KOHKYPeHmocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanouvie ungopmayuonusvie cucmemsi, obecneuusanowue O00CmMyn K
ungopmayuu nO  COCMOAHUIO OMOENbHbIX 68U008 U 3Kkocucmem. (OcHobl
IKopeaburumayuy dKocucmem u cnoco6og 6O0pbbbl ¢ OUONOBPENCOCHUAMU.
Pexoncmpyxkyusa mopckux u HazeMHbIX 3KOCUCTIEM.

JdemoHcTpanumn

Tabmumer u  cxembl:  «3arps3HeHHe  atMocepbl»,  «3arpsi3HEHHUE
ruapocdepbl», «3arpszHeHue 1ouBbl», «llapHukoBwlii  3pdexkT», «Ocobo
OXpaHsieMbIe TIPUPOIHBIE TEPPUTOPHUNY», «MOJIETH YIPaBIIEMOTO MUPaY.
O6opynoBanue: ¢dororpaduu OXpaHsSEMbIX pacTeHUU U KUBOTHBIX KpacHoit

kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TMPOrpaMM CpefaHero oOmiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTarnpeIMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHMS MPOrpaMMBbI TIO OHOJIOTHH
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHME OOYUYaIOIIMMUCA POCCUUCKOM
IPKIAHCKON UJICHTUHYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CAMOONpENENEeHUI0, Haluyue momusayuu K  OOy4eHHIO  OHOJIOTHH,
yeneHanpagienHoe pazeumue BHYTPEHHUX YOEXKICHUH JHMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUSI, 20MOBHOCHb U CNOCOOHOCHb 00YUAIOIUXCST PYKOBOACTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHCTEME
Ouonornyeckoro  oOpa3oOBaHMsl, Haauuue  NPABOCO3HAHUA  DKOJOTUYECKOUN
KyJbTYPBl, CHOCOOHOCMU CMABUMb ETU U CTPOUTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE PE3yIbTaThl OCBOCHUS IPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS
B €IMHCTBE Yy4eOHOW M BOCHHUTATENBHOW JESITEILHOCTH B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUMCKUMH COLMOKYJIbTYPHBIMH, UCTOPUYECKHUMHU U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE NpPaBHJIAMH M HOPMaMH
MOBEACHUS U CIOCOOCTBYIOT TIPOIECCAM CaMOIIO3HAHMS, CaMOBOCIIMTAHUS U
CaMOpa3BUTHS, pa3BUTHUS BHYTPEHHEW MO3HMIMU JUYHOCTH, MATPUOTHU3MA H
YBaKEHHS K 3aKOHY W MPABOIMOPSIAKY, YEJIOBEKY TpyAa U CTaplIEeMy MOKOJEHHUIO,
B3aMMHOI'0 YBa)KEHHS, OEpPEKHOrO0 OTHOUIEHUS K KYJbTYPHOMY HACIEIHIO U
TpaJIuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanyu, npupoae u

OKpY’KAIOIIEH Cpee.



JInuHOCTHBIE pe3yNbTaThl OCBOCHUSI YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYAOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACHIMPEHHUE KU3HEHHOTO
ONbITAa M OMbITA JIEITEIBHOCTH B MPOILIECCE pPEalr3allii OCHOBHBIX HaIpaBJICHUMN
BOCIIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaIaHCKOTro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKCHUE
3aKOHa U MIPABOMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YYEOHBIX M MO3HABATEJIBHBIX 3a7[a4, BHIITOJIHEHUH
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TMO3MIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHE YUYWTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMH, KyJIbTYPHBIMU IIEHHOCTSMH U
COLMAJIBHBIM IIOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, TO3HABAaTEIBHBIX W HCCIEIOBATEIbCKAX 3a/ad, YBaXKUTEIHHOTO
OTHONIICHUS K MHEHHUIO ONIMOHEHTOB IMpU OOCYXJICHUH CIIOPHBIX BOIIPOCOB
OMOJOTUYECKOTO COJICPIKAHMS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

c(hopMHUPOBAaHHOCTH POCCUHCKOM TPaKIaHCKOM WJICHTUYHOCTH,

MaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pe]l



Ponunoii, ropmoctu 3a CBOM Kpai, cBOXO PoauHy, CBOW S3BIK U KYJIBTYpY,
IIPOIIJIOE ¥ HACTOSAIIEe MHOTOHAIMOHAIBHOTO Hapoaa Poccun;

LIEHHOCTHOE OTHOILIEHHE K IMIPUPOJIHOMY HACIEAUIO U MAaMSATHUKAM IIPUPOJBI,
NOCTHKEHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATHh BKJIAJ POCCHUMCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuTHE OMOJIOTMH, MOHUMAaHUS 3HAYEHUsA OWOJOTMM B MO3HAHUU 3aKOHOB
OPUPOJIbI, B ’KU3HU YeJIOBEKa U COBPEMEHHOT'0 00IECTBA;

uaeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIy>KeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHHUE TyXOBHBIX IEHHOCTEW pOCCUIUCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMS,
OPUEHTHPYSCHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYAYIIETo;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISIM, CO3[JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPUHATHS LEHHOCTEM CEMENHON JKHU3HU B COOTBETCTBUU C
TpaauuusiMHu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUN;

IIOHMMAaHNE 3MOIMOHAJIBHOTO BO3JEHUCTBUS )KUBOW IPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuuyeckoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
3MOIMOHAJIBHOTO 0JIarONmOJIyYHs:

NOHMMaHWEe W peanu3anus 370pOoBOro u Oe3omacHoro oOpasa >KU3HH
(3mopoBoe  TMUTaHUE, COOJIIOJACHUE TUTHEHUYECKUX MpPaBUI U HOPM,

cOaaHCUPOBAHHBI PEXUM 3aHATUA M OTAbIXa, peryisipHas Quznueckas



aKTUBHOCTB), OEpEKHOro, OTBETCTBEHHOIO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PM3HUYECKOMY U NICUXHUYECKOMY 3/I0POBbIO;

MOHUMAHUE LEHHOCTH MPaBWJ HWHAUMBHUAYAIBHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOLIUX 3J0POBBIO U KU3HU JIIO/ICH;

OCO3HAHME MOCIEACTBUI M HENPUSTHUS BPEAHBIX MPUBBIYEK (yMOTpeOseHus
AJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TFOTOBHOCTh K AKTHMBHOW J1€ATENbHOCTH TEXHOJIOTMYECKOM M COLMaIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TAKYIO J€STEIbHOCTD;

UHTEpEC K pa3MyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peaiu30BbIBATH
COOCTBEHHBIE )KMU3HEHHBIE TUIAHBI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHIO U C€aMOOOpPa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HH;

7) 3KOJI0THY€CKOr0 BOCIIUTAHMSA:

HKOJIOTUYECKHU 1IeJIeCO00pa3HOe OTHOIIEHHWE K NPUPOJE KaK HCTOYHUKY
’KU3HU Ha 3eMIIe, OCHOBE €€ CYLIECTBOBAHUS;

HOBBIIICHUE YPOBHSI HKOJOIMYECKON KyJIbTyphl: HPHOOpETEHHE OIbITa
IUIAHUPOBAHUS IIOCTYNIKOB M OLEHKM MX BO3MOXHBIX HOCIEICTBUNA IS
OKPY’KAIOIIEH CPEbI;

OCO3HAHME IJ100AJIBHOIO XapakTepa 3KOJOTMYECKMX IpoOJeM M IyTed HX
pelLIeHHS;

CHOCOOHOCTh HCMOJB30BaTh MNpUOOpeTaeMble MPH HU3YUYEHUU OHOJIOTHU
3HaHMSI W YMEHUS [pU pEUIeHUH NpoO0JIEM, CBS3aHHBIX C PalMOHAJIBHBIM
IPUPOAOIIONB30BaHNEM  (COONIFOICHHE  NpaBWJI  IIOBEIAEHHMS B NPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAHEHHE PAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,

3KocHUCTEM, Orochepsl);



AKTMBHOE HENPUATHE JEUCTBUK, NPUHOCAIIMX BpEd  OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIC SKOJIOTHYECKHUE
MOCJIEACTBUSA NPEANPUHUMAECMBIX JEUCTBUM U IPEAOTBPALIATh UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOrO MBILUICHUS, IKOJIOTUUYECKOU KYJIbTYPBHI,
OIIbITa NESITEIIbHOCTH AKOJIOTUYECKOHU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIbHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU JAEATEIbHOCTH dKOJIOTUYECKOU
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON NMPAKTHUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SA3BIKOBOW M YMTATEIbCKOW KYJIbTYpPbl KaK CpEICTBa
B3aMMOJICMCTBUS MEXKAY JIFOAbMU U ITIO3HAHUS MUPA;

NOHUMaHHe crenuduku OUONOTMM Kak HayKH, OCO3HaHus €€ poju B
(GbOopMHUPOBAaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHUs 00 OKpYXKAIoIIeM MHpE KaKk O €JIMHCTBE MPHUPOAbI, YEJIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXpPaHEHHUs IPUPOJTHOTO PABHOBECUS;

yOeXKIEHHOCTh B 3HAYUMOCTH OWMOJIOTHHU JJII COBPEMEHHOW ITMBUIIU3AIINM:
oOecrieueHus] HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIICKTHUBHBIX
OMOTEeXHOJIOTHM, CHOCOOHBIX pemaTh PEecypcHble  MPOOJEeMBbI  Pa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTeH BHIXOJAa U3 IIOOATBHBIX IKOJIOTHYECKUX MPOOIEM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPAa3BUTHIO,  PAIMOHAIBLHOMY
MCITOJIb30BAHUIO TIPUPOJHBIX PECYpCOB W (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KW3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUM OUOJOTMYECKUX 3HAHUW B LENIX

MOBBIIIEHUSI OOl KYyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAJIBHON IpaMOTHOCTU OOydYaromuxcs, GopMHpPyeMOit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHHUE CYIIHOCTU METOJOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHMS M aHauu3a H
OOBSICHEHHUS SIBJICHUN OKPYXAlOUIEro MHUpPA U MPOUCXOASIIMX B HEM U3MEHEHMI,
yMEHHE JenaThb OOOCHOBAaHHBIE 3aKIIOYEHUS Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOILIUXCS TAHHBIX C LIEIbIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LEHHOCTH HAYYHOM MIESTEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
NPOEKTHYIO U UCCIEA0BATENbCKYIO NESITEIbHOCTh MHAUBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30oBaHUIO0, K aKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUUA TO OMOJOTUU B

COOTBCTCTBHHU C ) KU3HCHHBIMHU HOTpC6HOCTHMI/I.

METAIPEJMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yabTaThl OCBOCHHS Y4eOHOTO mpeamera «buomorusy»
BKJIIOYAIOT: 3HAYUMbIC IS (OPMHPOBAHHS MHUPOBO33PCHHS  O0YYaIOIIUXCS
MEXTUCITUTUIMHAPHBIE (MEXIpPeIMETHBIC) OOIICHAYYHBIC TOHSATHUS, OTPAKAIOINC
IICJIOCTHOCTh HAay4YHOW KapTUHBI MHUpAa W CHEIH(PHUKY METOJOB IO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SBICHHE, MPOIECC,
CUCTeMa, HAy4YHBIM (akKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCCJIeIOBaHNEe,  HAONIONICHWE, W3MEpPEHUE, OKCIePUMEHT U  Jpyrue);
VHUBEpCAIbHBIE Yy4YeOHBbIC JeicTBHUs (TIO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYISITUBHEIE), o0ecreunBaroIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COIHMAJBHONW KOMIIETCHIIMM OOYYArOMIMXCSA;, CIOCOOHOCTH

o6yan01uch>1 HCIIOJIBb30BaTh OCBOCHHBIC MCKANCHOUIITIMHAPHEIC,



MHPOBO33PCHYECCKUE 3HAHWS W  YHUBEpPCAIbHBIC ydeOHBIC JEHCTBUA B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

B pesynbrare wu3yyeHuss OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIEero
oOpazoBanuss y oOyuaromierocss OyayT cpOpMHUpPOBaHBI TO3HABATEIbHBIC
YHUBEPCAIBHBIC yIeOHBIC TCHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIBbHBIC yIeOHBIC
JCUCTBUS, PETYJISATHUBHBIC YHHUBEpPCAJIbHBIC Yy4YeOHBIC JEHUCTBHS, COBMECTHAs
JESATEITBHOCTb.

MeranpeIMeTHbIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEr0 OOIIero
o0pa30BaHUs JIOJDKHBI OTPaXKaTh:

OBnangenue YHHUBEPCAJTbHBIMH y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrHYecKHEe JeiiCTBHS:

CaMOCTOSATCILHO  (OPMYJIMpOBaTh M aKTyallM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOEHWUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILICHUS
(ananu3za, cuHTe3a, CpaBHEHUS, KiIacCU(pUKAIUU, 0000IIEHHS ), pACKPBIBATH CMBICI
OMOJIOTUYECKUX TOHATUN (BBIAENATH UX XapaKTepHbIE NMPU3HAKU, YCTAHABIMBAThH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpENEeNITh eI JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUS, COOTHOCUTH PE3yJIbTAThI IESITEILHOCTH C TIOCTABJICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS i1 00bsICHEHUS (DaKTOB U SIBICHUUN
YKWBOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHHUS (MHIYKTUBHBIC, ICAYKTUBHBIC, TIO
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PaCCMaTPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJBI U 3aKITIOUCHUS;

IPUMEHSTh CXEMHO-MO/ICITbHBIC cpeactBa IS IpeICTaBICHUS
CYIIECTBEHHBIX CBSI3€i M OTHOIICHW B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TakK€  MPOTUBOPEYMH  Pa3HOTO  POJdA,  BBISIBJICHHBIX B Pa3IUYHBIX

MH()OPMALIMOHHBIX UCTOYHUKAX;



pa3palaTbiBaTh IJIaH PEIICHUs] MPOOJIEMBbI ¢ Y4ETOM aHaIM3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCICACTBUH JACSITCIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHAX pPeajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHuss MpoOJjieM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS IPAKTHYCCKUX 3aa4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJBI JICATCIBHOCTH II0 TOJYYCHHIO HOBOTO
3HaHWs, €ro HWHTEePIPETAlUU, MPeoOpa3OBaHUI0O M TNPUMEHEHHIO B YUEOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPUA CO3JaHUH YICOHBIX M COITMABHBIX IPOCKTOB;

(dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHOH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOIAMH,

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIE 3aJayd B 0Opa30BaTEIIbHOU
TESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBJIATH TPUYMHHO-CIICJACTBCHHBIC CBSI3M W aKTyaJHU3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAUTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTESPUH PEIICHUS;

AHAMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHHUS 3aJaddl  Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX JOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYaIIMsIM, OIICHHBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA TMMOUCK TIEPEHOCAa CPEACTB U CIOCOOOB

NeNcTBUS B MPOPECCUOHATIBHYIO CPEY;



yYMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JacTH
KU3HEEATEITHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HWJCH, MpEIaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JIOMyCKAIONINE aTbTCPHATUBHBIC PCIICHHUS.

3) pabora ¢ unpopmMaumeii:

OpPUEHTUPOBATHCH B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
nocoOusl, HAy4YHO-TIOMYJSPHOW JHTEepaTrype, OHMOJIOTHYECKUX CJIOBaApsAX W
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
WHPOPMAIIMIO PA3IMYHBIX BUAOB U OPM IPEICTABICHUS, KPUTHUYCCKH OIICHHBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHBOCTD;

(GbOopMyIHpPOBATH 3aMPOCHl U MPUMEHATh Pa3IMYHBIC METOABI MPH IOUCKE U
otbope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHHS YU4EeOHBIX
3aad;

nproOpeTaTh ONBIT HCIONB30BAHMUS HWH(DOPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATH KYJIbTYypy aKTUBHOTO MCTIOIB30BAHUS PA3IMUHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTHUMAJIBHYIO  (GOpMYy  IPEICTaBICHHUS
ouosormdeckoit nHGopManuu (CXemsbl, rpaduKy, TUarpaMMBbl, TAOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBE CpeAcTBa mpu pabote ¢
Ouonornyeckoil wuH(OpMaIUel: TPUMEHSATh XUMHUYECKHe, (u3udyeckue W
MaTeMaTU4YeCcKue 3HaKW W CHUMBOJBI, (HOpMyIbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJWYECKHE  CpEJCTBA
HaTJISTHOCTH;

BJIQJICTh ~ HABBIKAMH  pACIO3HABAHWSA W 3alUTHl  WH(OpMmaIuwy,
nH()OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHUe YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH:

1) obmeHue:



OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JMAJIOTe WU JUCKYCCHU TIO CYIIECTBY OOCYXIaeMol TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHTEIHHO BBITIOJHEHUS TMpeTaraeMoi
3aJ1ayd, YYMTHIBAaTh WHTEPECHI U COTJIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JMajora Uil JUCKYCCHH ),

pacmo3HaBaTh HEBEpOadbHBIC CpEACTBA OOIIEHWS, MOHWMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYyaIlUi,
YMETh CMATYATh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMHU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, IMOHUMATh
HaMEPCHUS JIPYTUX JIFOACH, MPOSIBIATh YBAXKUTEIHBHOE OTHOIICHHE K COOCCETHUKY
U B KOPpeKTHOU (hopme GOpMYITUPOBATh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C HMCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh M HCIOJBb30BaTh MPEUMYIECTBA KOMAaHIHON M HMHIUBHUIYyaIbHOU
paboTHI MPHU pelIeHUH OMOJTIOTHYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHS TPYMNHOBBIX (OPM B3aUMOACHCTBUS MIPU PEUICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEHUCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)JI0Tr0 YieHa KOJIJICKTHBA;

NPUHUMATh 1€TM  COBMECTHOW  JCSTENBHOCTH, OPraHU30BBIBATH U
KOOPJIMHUPOBATh JEUCTBUA IO €€ JIOCTUKEHHUIO: COCTABJIATH IUIAH JICHCTBHM,
pacnpenensiTh poiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThl
COBMECTHOM padoTHhI;

OIICHMBATh KauyeCTBO CBOETO BKJAJa W KAXKIOTO ydYaCTHUKA KOMAaH/Ibl B
oOmuii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjgaratb HOBBIE TPOCKTHI, OICHWBATh WIEH C TO3WUIMH HOBH3HBI,
OPUTHHATBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIICCTBIISITh TTO3UTUBHOE CTPATETHYECKOE TOBEACHUE B Pa3IMYHBIX

CUTyaluiaX, IIPOABJIATE TBOPUYCCTBO U Boo6pa>1<eHHe, OBITh WHHUIIUAaTUBHBIM.



OBJjajieHNe YHMBEPCAJIbHBIMY PeryJSSTUBHBIMHU AeCTBUSIMM:

1) camoopranusanusi:

WCIIOJb30BaTh OWOJOTUYECKUE 3HAHUS [IJIs BBISBICHUS MpoOJieM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BLIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHHWM I1I€JIeBble U CMBICIOBbBIC
YCTAaHOBKHM B CBOUX JICMCTBUSX M MOCTYINKaxX MO OTHOIICHHUIO K >KUBOU MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JI€ATEIBbHOCTD, BBISBISATH
npoOJeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
NESATeIbHOCTU Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IJIaH pEIICHHs MNpoOiaemMbl € y4ETOM
UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIMOYTEHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYAITUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUMH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pElICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIMPOKON DSPYIUIIHH B
pa3HBIX 00JIaCTSIX 3HAHWUW, ITOCTOSHHO IIOBBIIIATh CBOW 0O0pa3oBaTeIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABbIKAMU  TO3HABAaTEIBHOM  pEQIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELICHUS;

YMETh OLICHUBAaTh PUCKHM U CBOEBPEMEHHO MNPUHUMATh PEIICHHUS MO0 HX

CHIKEHHIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX I[PH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX MNpPH AHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3ULUHU APYTOro YEIOBEKa.

NPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pPE3yJabTaThl OCBOCHUS COACP)KAHUSA YYeOHOTO TIpeaIMeTa
«buomoruss» Ha yriayOJIEHHOM YypOBHE OPHCHTHPOBAaHBI Ha OOCCICUYCHHE
npodunbHoro  oOyueHus  oOydawommxcs  Ouosmornn. OHHM — BKIIIOYAIOT:
crienududeckue s OMOJOTHN HAyYHbIC 3HAHMS, YMEHHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETAIIMY U MPE0OPa30BAHUIO 3HAHHM, BUABI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX, a TAK)KE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHble pe3ysibTaThl MPEACTaBICHBI I10
roJiaMm U3y4cHHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHHS ydeOHoro mpeamera «buomorus» B 10
Kjlacce TOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAaHUM O MECT€ M POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMUPOBAHUU E€CTECTBEHHO-HAYYHOW KApTHUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHPOABI W  PEHICHWH  TPoOJeM  palMOHATHHOTO
MIPUPOAOIIONB30BaHUSA, O BKIIaJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OHMOJIOTHH;

BJIQJICHHE CHCTEMOW OHWOJOTMYECKMX 3HAHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAIONME OWOJIOTHYECKHE TEPMHUHBI W TOHATUS (KW3HbB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAINS, CaMOBOCIPOU3BEIACHHUE,

HACJIEJICTBEHHOCTh, W3MEHYUBOCTb, POCT U Pa3BUTHE), OMOJOTMYECKHUE TEOPUU



(xnerouynas teopus T. llIBanna, M. lIneiinena, P. BupxoBa, XxpoMocoMHasi TeOpUs
HacnenctBeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o meHTpax
MHOrooOpa3usi ¥  TPOUCXOXKJCHHUS  KYJIbTYpHBIX  pacTeHUi),  3aKOHBI
(enmHOOOpa3usi TOTOMKOB TEPBOIO IMOKOJICHHS, PACIICTUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOrO HaciemoBanuss [. MeHaenss, TOMOJOTMYECKHX PSAOB B
HacJeICTBCHHOMU U3MCHYUBOCTHU H. n. Basuiosa), MPUHLUITBI
(KOMIIJIEMEHTApPHOCTH);

BJIaJICHUE OCHOBHBIMU METOJIaMU HAYYHOTO IO3HAHUS, HCIOIb3YEMbIX B
OMOJIOTMYECKUX MCCJIEAOBAaHUAX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEPEHUE,
HaAOJI0/IeHNE, SKCIIEPUMEHT);

YMEHHE BBIJICNATH CYIIECTBEHHbBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApHUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCJE
OakTepuii, rpuOOB, PACTCHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB U CUCTEM
OpPraHoB pPACTEHUM, JKUBOTHBIX, YEJIOBEKAa, IIPOLECCOB KU3HEIEATEIBbHOCTH,
POTEKAIOIINX B OpPraHM3Max PAacTeHUM, >KMBOTHBIX U 4YEJIOBEKa, OUOJIOTHYECKUX
nporeccoB: oOMeHa BellecTB (MeTadoyu3M), MpeBpalleHUs] YHEPTrUuu, OpOKEeHHUS,
aBTOTPOGHOTO U TreTepoTPOPHOr0 TUIOB MUTAHUSA, (OTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpUOTreHe3a, MOCTIMOPHOHAILHOTO Pa3BUTHS,
Pa3MHOXXEHMS,  WHJIMUBUAYAJIbHOTO  pPa3BUTHS  OpraHu3sMa  (OHTOTE€HE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKIY OPraHOMIAMH KIETKHM M HMX
(GYHKIUSAMH, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMHU, MEXKIY
OpraHaMl M CHCTEMaMH OpPraHOB y DPACTEHUM, JKMBOTHBIX M YEJIOBEKA M HUX
GYHKIUAMHA, MEXAY CHUCTEMaMU OpPraHOB M WX (DYHKIHUSAMHU, MEXKIY ITalaMu
oOMEeHa BEIIECTB, ATaraMH KJIETOYHOTO IHUKJIA U KU3HCHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHUTHsI, TEHOTHIIOM W (EHOTHIIOM, (DEHOTHUIIOM H
dakTopamu cpeasl OOUTAHMUS;

YMEHHE BBISBJISTH OTJIWYUTEIIBHBIE MPU3HAKHU >KUBBIX CHUCTEM, B TOM YHUCJE

pacTEeHHH, )KUBOTHBIX U YEJIOBEKA;



YMEHHE WCIOIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsS JOKa3aTeIhCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYIIIT;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1a9H, BBISBIISATH MPUINHHO-CIICICTBEHHBIE
CBSI3M MEXTY UCCIICTYEMBIMH OMOJIOTHICCKUMH MPOIIECCAMH | SIBJICHUSMU, J1eTIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHHUH TOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIE M TPAKTUYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu padbote ¢ yueOHbIM U J1a00OpaTOPHBIM 000PYI0BaHUEM;

YMCHHE BBIJBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS IEJIb WCCICIOBAHUSA, AHATU3UPOBATH IOJTYyYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

YMEHHE yYacTBOBAaTh B Yy4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OHOJoTHH,
DKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATH  TOJYYEHHbIE  PE3yJbTaThl HAa  YUYEHHYECKHUX
KOH(EepeHITUAX;

yYMEHHE OIEHWBATh STUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
obmactu  OWONOTMM M MEIULUUHBI  (KJIOHUPOBaHWE,  HMCKYCCTBEHHOE
OIUTOIOTBOPEHHE, HAMPABICHHOE H3MEHEHHWE T'€HOMa M CO3/IaHhE TPAHCTEHHBIX
OpTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBHIOOP OyayIiel npodeccuoHAIbHOM
JESTENHHOCTH B 00JaCTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIBCKOr0 XO034MCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIAYOJISTh MO3HABATEIbHBIM
WHTEpPEC, HAMIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
MPOJOJDKEHNE  OMOJOTUYECKOTO O00pa30oBaHMS B OpraHU3alUsaX  CPEIHETO
po(ecCHOHaTBFHOTO U BRICIIIETO0 00pa30BaHUSI.

[IpenmeTHBIE pe3yabTaThl OCBOEHHUs ydeOHOTO mpenmera «buomormsi» B 11
K1acce JOIKHBI OTPAXKATh:

chopMHUPOBAaHHOCTh 3HAHUM O MECT€ W POJU OWOJIOTHH B CHCTEME

€CTECTBEHHBIX HayK, B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU



KapTUHBl MHpa, B MO3HAHUM 3aKOHOB HPHUPOABI M PEIICHUH 3SKOJIOTHYECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOT'O OTHOILLIEHHUS K MPUPOJE,
OOIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

YMEHHE BIAJETh CHCTEMOM OMOJOrMYECKUX 3HaHWM, KOTOpas BKIIIOYAET
OnpejieieHus] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJI, 3KOcUCTeMma, Ouocdepa), OHOJIOTMYECKUE TEOpUU
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUsI SBOJIOLNH), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HampaBieHusx sBontonuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npaBuna (Munumyma . JluOuxa,
HKOJIOTMYECKON MHpaMuJibl DHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
['unbepra);

YMEHHE  BJIQJIETh ~ OCHOBHBIMM  METOJaMU  HAy4YHOTO  IIO3HAHU,
UCTOJIb3yEMbIMU B OMOJIOTMYECKUX UCCIIEOBAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJEHUE, SKCIEPUMEHT), CIIOCOOAMHU BBISBICHUS U
OLIEHKH aHTPONOTEHHBIX U3MEHEHUH B IPUPOJE;

YMEHUE BBIACNATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHOT€OIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa, AJUTONaTPUYECKOTO " CUMIIaTPHUYECKOT O
BUI000pa30BaHus, BIUSHUS JBIKYIIUX CHJI 3BOJIOLUU HA T€HOPOH] MOMYJISAIUH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K cpejie OOMTaHMs, YepeloBaHUs HAIpaBICHUM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABJIMBATH B3aUMOCBS3M MEXAY MpOLECCAaMH HBOJIIOLMH,
JABYKYIIMMH CUJIaMU AHTPOIOT€HE3a, KOMIIOHEHTAMH pPa3jiu4HbIX 3KOCHCTEM H
MIPUCTIIOCOOJIEHUSIMU K HUM OPraHU3MOB;

YMEHHE  BBIBIATH  OTJIMYUTEIbHBIE  TPU3HAKH  JKUBBIX  CHCTEM,

MPUCTIOCOOJICHHOCTh BHUIIOB K Cpele OOMTaHHs, aOMOTHYECKMX U OMOTHYECKUX



KOMITOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONIME aPTyMEHTHI, OHOJOTHUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpebl OOUTaHUS, CTMHCTBA
YeJIOBEYCCKUX pac, HEOOXOTUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
DKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEITOBEUECTBA;

YMCHHE peliaTh OMOJIOTMYEeCKUE 3a/1aUH, BBISBISATh TPHUNHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMH | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHHM ITOJYYCHHBIX PE3yIbTaTOB;

YMCHHE BBITIOJIHATH JA0OpPATOPHBIC M TPAKTHYECKHUE pPadOTHI, COOIIOAATH
npaBuia pu padbore ¢ ydeOHbIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJIBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATbLHBIMU
cpenctBamu, GOpMyNIHpYs Ledb HCCIEAOBaHUS, aHAJIU3UPOBATh MOJYYCHHBIC
PE3yNbTATHI U I€NIaTh BHIBOBL;

yMEHHE YYacTBOBaTh B yue€OHO-HCCIENOBATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM W MEJIMIIMHE, MPOBOJAUMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYyYEHHbIE  pe3yJabTaThl HAa  YUYCHHYECKUX
KOH(EepEeHITUAX;

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

yYMEHHE OCYHIECTBJISATh OCO3HAHHBIM BBIOOp Oynymied mnpodeccruoHambHOM
JESTENHHOCTH B 001aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIVICHHOCTH, YTIIyOJIATh TO3HABATENbHBI WHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYMOIIEH  mpodeccmd W MPOAOHKCHHE
OMOJIOrM4ecKOro o0pa3oBaHUs B OpraHU3alUIX CPEIHEro NMpodecCHOHAIBHOTO U

BBICIIIETO 00Opa30BaHMUS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IIpakTnyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 buonorus xak Hayka 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
bu6moreka [IOK
2 KHBBIE CHCTEMSI 1 HX H3YHCHIC 2 https://m.edso0.ru/863e6122
bu6moreka [IOK
3 b 2 0.5
HOMOTHEL IICTICH https://m.edso0.ru/863e6564
bu6mmoreka [IOK
4 X 10 1 1
HMITACCRAT Opramusaml et https://m.edso0.ru/863e674e
bu6mmoreka [IOK
5 C 8 2
TPOCHHE 1 PYHKLHH IICTKH https://m.edso0.ru/863e6b72
6 OOMeH BelecTB U MPEBpaICHUE SHEPTUH B 9 1 bubnuoreka [JOK
KJIETKE https://m.edso0.ru/863e6b72
7 HacnencrBennas nundopmanus u peanusaius 9 05 bubnnoreka [JOK
¢é B KIIETKE ' https://m.eds00.ru/863e6870
8 JKU3HEHHBIN UK KICTKA 6 1 bubmorexa HOK
https://m.edso0.ru/863e6d5c
bu6mmoreka [JOK
9 17 1 1.5
CTpoCHHE 1 yHKIIH OPraKu3MO https://m.edso0.ru/863e6e88
10 Pa3mHOkeHNe U pa3BUTHE OPraHN3MOB 8 1.5
11 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH U 0.5 bubnuoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

W3MEHUYMBOCTU OPraHU3MOB https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢c
bubmmoreka [{OK

12 1 1
3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 0 https://m.edso0.ru/863e766¢
bubmmoreka [{OK
1 1
3 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 https://m.edso0.ru/863e7c98
bubmmoreka [{OK
14 r 3 0.5
cHeTiia Hertopeka https://m.edsoo.ru/863e7aae
bubmmoreka [{OK
15 CeteKIis OpraHu3MOB 4 1 https://m. edsoo.ru/863e7dc
bu6moreka [IOK
1 b 4
6 NOTCXHOJIOTHUA U CHHTCTHNYCCKAsA 6I/IOJ'IOFI/I$I https://m,edsoo,ru/863e796e
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasubie | IIpakTnyeckue
n/n NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
3apokIeHNE U PA3BUTHE YBOJIOIMOHHBIX
1 O — 4 https://m.edso0.ru/863e6122
pex : : https://m.edsoo.ru/863e632a
N bubmuotexa [JOK
2 M 14 2
HKPOIBOTIOIHA H €€ pesymbTathl https://m.edso0.ru/863e6122
3 Maxpo3BOJIIOIHUS U €€ Pe3yIbTaThl 6 bubnmorexa [JOK
p 1 pe3y https://m.edso0.ru/863e6564
4 [IpoucxoxaeHve U pa3BUTHE )KU3HU HA 15 1 15 bubnuoreka [IOK
3emite ' https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 IT — 10 1 1
POUCXOXKIEHUE YETIOBEKAa — aHTPOIIOTCHE3 httos://m.edsoo.ru/863e6b72
DKOJIOTHS — HayKa O B3aWMOOTHOIIICHHSIX
bu6mmoreka [JOK
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C 3 0.5
. . https://m.edsoo.ru/863e6b72
OKpYXKaloIIeh cpeaon
bubnuoreka [JOK
7 O 0 9 15
PTAHHSMEL H CPEAd ODMTAHI https://m.edso0.ru/863e6870
. bubnuoreka [JOK
8 C) 9 0.5
KOJOTIBL BHAOB H HOyIBIT https://m.edso0.ru/863e6d5c
9 DKOJOTHS COOOIIECTB. IKOJIOTHUCCKHE 12 1 05 bu6mmoreka [JOK
CHCTEMBI ' https://m.eds00.ru/863e6e88
10 buocdepa — rnobanbHast skocucTemMa
11 UYenoBek n OKpykarolas cpena bubnuoreka [IOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

https://m.edso0.ru/863e6ff0

https://m.edso0.ru/863e716¢c

12 PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpasoBaTeibHbIe
padoTsbI padoThI
pecypcsbl
bubmmoreka [{OK
bronorus kak KOMIUICKCHAsI HAyKa U
1 K TACTE COBDEMEHHONO OfMIecTRa 1 https://m.edso00.ru/863e6122
p B https://m.edsoo.ru/863e632a
bu6moreka [IOK
2 X i 1
HIBBIC CHETEMBL I X cBocTEa https://m.edso0.ru/863e6122
3 YpoBHEBaAs OpraHu3aIus ) KUBbIX 1 bubmuorexa [JOK
CUCTEM https://m.edso0.ru/863e6564
4 Hctopust OTKPBITUS U U3YyUEHUS 1 bubnuoreka [IOK
kietku. Kinertounas teopus https://m.edso0.ru/863e674e
MeTo1bl MOJIEKYISIPHOM U KJIETOYHOU
ounosoruun. [IpakTrueckas padoTa
5 «M3yueHue MeToJ0B KJIETOYHOM 1 05 bubnuoreka [JOK
ouostoruu (xpomarorpadus, ' https://m.edso0.ru/863e6b72
anekTpodopes, tuddepeHnraiIbHOe
uentpudyruposanue, [11{P)»
6 XUMUYECKUI COCTaB KIETKU 1 Bubmmorexa LIOK
https://m.edso0.ru/863e6b72
7 MuHepanbHble BENIECTBA KIETKH, X 1 1 bubnuoreka [IOK
Ouonornyeckas poib https://m.edso0.ru/863e6870
3 Opraanyeckue BeecTBa KIETKH — 1 05 bubnunoreka [JOK

6enxu. Jlabopatopnas padora

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

«O6HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupuKayst U GyHKIHIH

bubmmoreka [{OK

o 0€eNIKoB https://m.edso0.ru/863e6e88
10 Oprannyeckue BenecTBa KIeTKH —
YTJIEBOIbI
bubmmoreka [{OK
Oprannydeckue BenecTBa KIeTKH —

11 S https://m.edso0.ru/863e6ff0
T https://m.edso0.ru/863e716¢
Hyxkneunossie kucnotsl. JJHK n PHK.

12 JlabopaTtopHnas pabota «lccnenoBanue 05 bubmuorexa [JOK
HYKJIEMHOBBIX KHCJIOT, BBIJCJICHHBIX U3 ' https://m.edso0.ru/863e766¢
KJIETOK Pa3JIMYHBIX OPTraHU3MOBY

13 Crpoenue u pyakiuu ATO. Jlpyrue bubnuoreka [IOK
nykieosuarpudocdars (HTD) https://m.edso0.ru/863e7c98
CexBenuponanue JIHK. Metoapl

bu6mmoreka [IOK
14 T€HOMUKH, TPAHCKPUTITOMHUKH,
https://m.edsoo.ru/863e7aae
MIPOTEOMUKHU
. bu6mmoreka [JOK
15 M 0
STONGL CTPYRIYPHOM LHOTOTHI https://m.edso0.ru/863e7dc4

16 Tune! kierok. [Ipokapuotnyeckas bubnnoreka [JOK
KJIETKa https://m.edso0.ru/863e796e
CrtpoeHue SyKapruOTUYECKOM KIIETKH.

P yiap bubnuoreka [JOK
17 [IpakTuueckas pabora «3ydyenue 0.5
. . https://m.edso0.ru/863e796¢
CBOMCTB KJIETOYHON MeMOpaHbD»
18 [ToBepXHOCTHBIN anmapaT KJIETKH bubmorexa HOK
P P https://m.eds00.ru/863e7540
19 OnHomMeMOpaHHbIE OPTaHOUIBI KIETKH. 0.5 bubnuorexa [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

[Ipaktuyeckas padora «M3yuenue
JBUKECHHUS LIUTOILIIA3MBI B
PaCTUTEIBHBIX KJIETKaX»

https://m.edso0.ru/863e81hb6
https://m.edsoo.ru/863e831e

HOHyaBTOHOMHI)IC OpraHOMUAbI KJICTKU:
MUTOXOHAPUH, IJIIACTU/IBI.

bubmmoreka [{OK

20 JlaboparopHas padota «lccrnenoanme 0.5 httos://m.edsoo.ru/863e7f4a
TUTa3MOJIH3a U ICTIa3MOJIH3a B
PaACTUTENLHBIX KIIETKAX)

bubmmoreka [{OK
21 HemeMmOpanHble OpraHou/ bl KJIETKU httos://m.edsoo.ru/863e81b6
bu6moreka [IOK

22 CTpocHie i pyHiLH s1pa https://m.edso0.ru/863e8436
CpaBHHTENBbHAS XapaKTEPUCTUKA
KJIETOK 3yKapuoT. JlabopaTtopHast bubnuoreka [JOK

23 0.5
pabota «/3ydeHue CTpOCHHUS KIETOK https://m.edso0.ru/863e862
Pa3IUYHBIX OPraHU3MOBY
AcCCUMWIALINS U TUCCUMIISALINS — JIBE
cTOopoHbI MeTabosn3Ma. Tunsl oOMeHa

24 BemecTB. JlaboparopHas padoTa bubnuoreka [JOK
«3yueHue KaTamuTUIECKOM https://m.eds00.ru/863e8878
AKTUBHOCTH ()epPMEHTOB (Ha IMpuUMepe
aMUJIa3bl WM KaTalasbl)»
DepMeHTATUBHBIN XapaKTep peaKuit
KJIETOYHOTO METa00IU3MA.

25 JIaGopatopHas pabota «/3yuenue 05 bubnuoreka [IOK

(I)epMeHTaTI/IBHOFO pacCIICHUA
NEepoKCHa BOOOPOJaa B paCTUTCIIbHBIX
H JKUBOTHBIX KICTKaX»

https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26 Bbenku-akTuBaTopsl U O€NKH- bubnuorexa [JOK
UHTHOUTOPEI https://m.edso0.ru/863e8c60
. bubnuorexa [JOK
27 AB 0
TOTPOpHBI THII OOMEHa BeeCTs https://m.edso0.ru/863e8c60
bubmmoreka [{OK
28 )
OTOCHITES https://m.edsoo.ru/863e8efe
Xemocunres. JlaboparopHas padoTa
29 «CpaBHEHHE MTPOIIECCOB (POTOCHHTE3A 0.5 bubmorexa HOK
p ' https://m.edsoo.ru/863e8efe
1 XeMOCHHTE32)
AHa’pOOHBIC OpraHU3MbL. Buis
30 opoxenus. JlabopatopHas pabora bubmuorexa [JOK
«CpaBHEHHE MPOIIECCOB OPOKECHUSI U https://m.edso0.ru/863e8d78
TIBIXQHHS»
31 AspoOHBIE OpraHUu3Mbl. DTaIlbl
SHEPTEeTUYECKOr0 OOMeHa
DHeprus MEMOpPaHHOTO TPaTUCHTA
bu6mmoreka [IOK
32 npoToHoB. CunaTe3 AT®: paboTa
. https://m.edsoo.ru/863e9214
npoToHHON AT®-cuHTa3bI
bu6mmoreka [JOK
33 Peakiiuyn MaTpuyHOrO CHHTE3a
https://m.edso0.ru/863e9214
. bubnuoreka [JOK
TpaHCKpUIIIIUS — MaTPUYHBIH CUHTE3
34 PHK https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
35 Tpancisus u e€ 3ranbl Bubmorexa OK
https://m.eds00.ru/863e6122
36 Koauposanue amunokuciot. Posb bubnuoreka [IOK
pubocom B OMocHHTe3€e Oenka https://m.edso0.ru/863e6564
37 Opranuzanys resoma y IpoKapuoT u bubnuoreka [IOK



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

JYKapHOT

https://m.edsoo.ru/863e674¢

MonekynspHble MEXaHU3MbI

bub6mmoreka [{OK

38
SKCIIPECCUU I'€HOB Y 3YKapUOT https://m.edso0.ru/863e6b72
Bupycbl — HekneTodHbIe (JOPMBI
39 YKU3HU U O0JIUTaTHBIC TIApa3HTHI. 05 bubnuorexa [JOK
[IpakTuueckas pabora «Co3nanue ' https://m.edso0.ru/863e6b72
MO/IEJTH BUPYCa»
40 BupycHble 3a001€eBaHus YeI0BEKa, bubnuorexa [JOK
JKUBOTHBIX, PACTEHUI https://m.edso0.ru/863e6870
41 HanoTexrooruu B OMOJIOTHH U bu6moreka [IOK
MEIUIIHE https://m.edso0.ru/863e6d5c¢c
. bubmuorexa [JOK
42 X
HBSHCEHHBII I ITeTicn https://m.edsoo.ru/863e6e88
43 Martpuunsiii cuate3 JJTHK
Xpomocowmsl. JlabopaTtopHas pabora bubmuorexa [JOK
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5 https://m.edso0.ru/863e6ff0
MHKpOIpenapaTax» https://m.edso0.ru/863e716¢
bu6mmoreka [JOK
45 —
flenetie KICTKI — MHTO3 https://m.edso0.ru/863e766¢
Tunsl kietok. Kapuokunes u
nutokuHes. JlaboparopHas pabora
bubmuoreka [JOK
46 «HaOmroneHre MyuTo3a B KJIeTKax 0.5
https://m.edso0.ru/863e7c98
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MUKpOTpernaparax)»
47 Perynsimus ;kM3HEHHOTO [IUKJIA KIETOK bubmmorexa [JOK
Y t https://m.edsoo.ru/863e7aae
48 OpranusMm Kak €MHOE LIEI0e bubmorexa HOK

https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

Txkanu pacrenuii. Jlaboparopras

bu6mmoreka [IOK

49 0.5
pabota «/3y4ueHue TkaHel pacTeHU https://m.edsoo0.ru/863e796e
TkaHu )KUBOTHBIX U YEJIOBEKA. Bu6 LIOK
nOIMoTEKA
50 Jla6 0 {4 0.5
. OpuaTOpHaﬂ pabota «isyeme https://m.edsoo0.ru/863e796e
TKaHEH )KMBOTHBIX)
Opranbl. CuCTEMBI OPTraHoB. Bu6 1OK
nOIMOTEKA
1 " :
> JlaGopatopwas padora «syuente 05 https://m.edso0.ru/863e7540
OpPraHOB I[BETKOBOTO PACTEHUS
bubmmoreka [{OK
52 Omnopa Tena opraHu3MoB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6moreka [IOK
53 JlBiiKeHie Oprati3Mon https://m.edso0.ru/863e7f4a
bu6mmoreka [IOK
54 IT
HTAHHE OpratisMon https://m.eds00.ru/863e81b6
55 IInTanne MO3BOHOYHBIX JKUBOTHBIX. bubmuorexa [JOK
[TumeBapuTenbHas cucTemMa 4eJoBeKa https://m.eds00.ru/863e8436
bu6mmoreka [JOK
56
Jloixaiiie OprauHsMon https://m.eds00.ru/863e86f2
57 JlpIXxaHKe ITO03BOHOYHBIX JKMBOTHBIX U bubnmuoreka [JOK
yeroBeKa https://m.eds00.ru/863e8878
58 TpaHcIopT BeleCTB y OpraHu3MOB bubmotera [JOK
P Pt Bem yop https://m.edsoo.ru/863e89a4
59 KpoBeHocHas cucTeMa mo3BOHOYHBIX bubnunoreka [JOK
’KMBOTHBIX U YEJIOBEKa https://m.eds00.ru/863e8c60
60 Brienenue y opranusmMoB bubmorexa HOK
s yop https://m.eds00.ru/863e8c60
61 3amuTa y OpraHu3MoB bubnuoreka [IOK
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https://m.edsoo.ru/863e8efe

62 NMMyHHas cuctema uenoBeka bubamorexa LOK
e https://m.edsoo.ru/863e8efe
63 PaznpaxumocTts 1 perymsiuus y bubnuorexa [JOK
OpraHu3MOB https://m.edso0.ru/863e8d78
I'ymopanbHas peryauus u
64 SHJOKPUHHAS CUCTEMA KUBOTHBIX U
YeJloBeKa
65 dopMbI pa3MHOKEHUSI OPTAaHU3MOB bubmorexa HOK
PMELP P https://m.edso0.ru/863e9214
bu6moreka [IOK
66 I1
0I0BOE PasMHONEHIe https://m.edso0.ru/863e9214
bu6moreka [IOK
67 Meiios https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
I'ameTorenes. ObpazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK. Eu6 1OK
nonmoTexa
68 JlaGopaTtopHnas pabora «3y4yeHue 0.5 htts://m.eds00.ru/863¢6122
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
69 NunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHU3MOB — OHTOT'€HE3 https://m.edso0.ru/863e6564
70 3akna/zka OpraHoB U TKaHEU U3 bubnunoreka [JOK
3apOJIbIIIEBBIX JTUCTKOB https://m.edso0.ru/863e674¢e
Poct u pa3zButre KUBOTHBIX.
71 JlaGopatopHas pabota «BrisBieHHe 05 bubnuoreka [IOK

IIPHU3HAKOB CXOJACTBA 38.p0I[BIIJ.ICI>i
ITO3BOHOYHBIX JXUBOTHBIX»

https://m.edso0.ru/863e6b72
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PasMHOkeHHUE U pa3BUTHE PACTCHUM.
Jlaboparopuas pabota «CtpoeHue

bu6mmoreka [{OK

72 OPraHoB Pa3MHOKEHHS BBICIINX 05 https://m.edso0.ru/863e6b72
pacTeHuin»

73 Hcropus cTaHOBIIEHUS U pa3BUTUSA bubnuorexa [JOK
TE€HETUKH KaK HayKH https://m.edso0.ru/863e6870
OcHOBHBIE TIOHSTHSI U CUMBOJIBI

74 reHetuku. Jlabopatopnas pabora 05 bubnuorexa [JOK
«/Ipo3oduna kak 00OBEKT https://m.edso0.ru/863e6d5c
T€HETHYECKUX UCCIECTOBAHUIN»
3aKOHOMEPHOCTH HACIETOBAHUS
Mpu3HaKoB. MOHOTHOpHIHOE

75 ckpentuBanue. [Ipaktudeckas padota 05 bubmuorexa [JOK
"N3ydenue pe3yabpTaToB https://m.eds00.ru/863e6e88
MOHOTHOPUTHOTO CKPEIIUBAHUS Y
npo30¢us"

76 IIuTomornueckre OCHOBBI
MOHOTHOPUTHOTO CKPEIIMBAHUS
AHanuzupyrouee CKpeuBaHue. bubmorexa LHOK

77 HerolHoe AoMUHHpOBaHIe https://m.edso0.ru/863e6ff0

https://m.edso0.ru/863e716¢
JluruGpuHoe ckperBaHue.

78 [Ipaktuueckas pabora «3ydyenue 05 bubnunoreka [JOK
PE3yNbTaTOB AUTHOPUIHOTO https://m.edso0.ru/863e766¢
CKPEIIUBAHUS Y IPO30(DUITBD»

79 [{uronornyeckre OCHOBBI bubnunoreka [JOK
JTUTUOPUTHOTO CKPEUTUBAHUS https://m.edsoo.ru/863e7c98

80 CuemieHHOE Hacjae10BaHUE NPU3HAKOB bubnunoreka [JOK
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https://m.edsoo.ru/863e7aae

81 XpoMOCOMHast TeOpuUs bubnuorexa [JOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/863e7dc4

bubmmoreka [{OK

82 Petteritka o https://m.edso0.ru/863e796e

83 I'eHOTHT Kak [EJIOCTHAS CHCTEMa bubmorexa HOK

https://m.edso0.ru/863e796e

84 I'eneTn4eckuii KOHTPOJIb Pa3BUTHUSA bubnuorexa [JOK
pacTeHuH, )KUBOTHBIX U YEJIOBEKA https://m.eds00.ru/863e7540
N3meHunBOCTE NpU3HAKOB. Busl bubmorera [JOK

85 AMCHIHEOCTH https://m.edsoo.ru/863e81b6

https://m.edsoo.ru/863e831e
bu6moreka [IOK

86 Moz puKamonHas HMEHIHBOCTS https://m.edsoo.ru/863e7f4a
BapuanuoHHbIi psa 1 BapuallMOHHAs
kpuBas. JlaboparopHas padoTa

87 «MccnenoBanmne 3aKOHOMEPHOCTEN 05 bubnuoreka [IOK
MOIU(DUKAITMOHHOW U3MEHYHBOCTH. https://m.edso0.ru/863e81b6
[TocTpoeHnne BapHallMOHHOTO psiaa U
BapyallMOHHOW KPUBON»

88 I'enoTHIIMYECKAs U3MEHUYUBOCTb. bubnuoreka [JOK
KomOuHaTrBHAS N3MEHYMBOCTD https://m.eds00.ru/863e8436
MyranroHHas "3BMEHUYUBOCTb.

89 [IpakTnueckas paborta «Myrtanuu y 05 bubnuoreka [IOK
Ipo30(uIIb! (Ha TOTOBBIX https://m.edso0.ru/863e86f2
MUKpOTpernaparax)»

90 3aKOHOMEPHOCTU MYTAIIMOHHOTO bubnunoreka [JOK

npoiiecca. JNUreHEeTHKA U

https://m.edso0.ru/863e8878
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OIIMI'CHOMMHKA

I'eneruka yenoseka. [Ipaktuueckas

bubmmoreka [{OK
91 abota «CocraBlieHUE U aHAIIN3 0.5
p . https://m.edso0.ru/863e89a4
POJIOCIIOBHO»
92 Metoapl MEIUIIMHCKON I'€HETUKHU bubnmorera [TOK
a A https://m.edso0.ru/863e8c60
3HayeHNEe MEIULIMHCKON TEHETUKH B
93 NPEIOTBPAIEHUN U JICUEHUN bubnmorera [TOK
P P . https://m.edso0.ru/863e8c60
reHEeTHYECKUX 3a00JI€BaHNN YeI0BeKa
OCHOBHBIE TIOHATHS CEJIEKIIUH.
94 JlabopaTtopHnas pabota «3ydyeHue 05 bubmuorexa [JOK
COPTOB KYJIbTYPHBIX PACTEHHUI U TTOPO]T ' https://m.edsoo.ru/863e8efe
JIOMAIITHUX XUBOTHBIX)
MeTomp! ceneKIIMOHHON PabOTHI.
95 Jlaboparopnas padora «3yueHue 0.5 bubmiorexa HOK
PaTopHAT P y? ' https://m.edsoo.ru/863e8efe
METO/JIOB CEJICKITUU PACTCHUIN
JlocTrKeHUs CeNEeKIIMU PACTEHUI 1
96 ’)KUBOTHBIX. [IpakTHueckast pabota bubmorexa LHOK
P . P https://m.edso00.ru/863e8d78
«IIpuBUBKa pacTeHHI»
CoxpaHeHue, u3ydyeHue u
97 HCIIOJIL30BaHNUE TEHETUUYECKUX
pecypcoB
buoTtexHonorus kak Hayka v OTPacib
bubnuoreka [JOK
98 npou3Bo/icTBa. [IpakTnueckas pabora 0.5
https://m.edso0.ru/863e9214
«3yueHne 00bEKTOB OMOTEXHOJIOTHUIY
99 OcHOBHBIE HaNIpaBJICHUS bubnunoreka [JOK
CHUHTETUYECKON OMOJIOTUH https://m.edso0.ru/863€9214
100 XpOMOCOMHasl U TEHHAs1 HHXEHEpUs bubnuorexa [IOK



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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https://m.edso00.ru/863e6122
https://m.edso0.ru/863e632a

bubmmoreka [{OK

101 MeaunHcKkre OMOTEXHOJIOT I 1
https://m.edso0.ru/863e6122
PesepsHbii ypok. IloBTOpenue,
102 y 1
000011IeHNe, CUCTEMATH3AINS 3HAHUI
OBIIEE KOJIMYECTBO YACOB IT
1 CTBO €O 0 102 13.5

[TPOTPAMME
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11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrtpoisbubie | IlpakTHyeckue
n/n Bcero u3ydyeHus | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK

1 OpouoronHas reopust Y. JlapsunHa 1 https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a

9 JIBYOKyIIE CHIIBI ABOJIFOIIMA BHIOB TIO 1 bu6moreka [IOK
Y. lapuny https://m.edso0.ru/863e6122
Bopr0a 3a cyiiecTBoBaHue,

3 eCTpeCTBeHHIiII;II Y UCKYCCTBEHHBII 1 bubmorexa [TOK

Y https://m.edso0.ru/863e6564
0oTOOD

4 ®opMUPOBAHNE CUHTETUYECKON 1 bubnuoreka [IOK
TEOPHUH IBOJIIOIUU https://m.edsoo.ru/863e674¢e

5 DTarnbl 3BOJTIOLMOHHOTO TPOIIecca: 1 bubnuoreka [IOK
MUKPOABOJIIOIUSA U MAKPOIBOJFOLIHS https://m.edsoo.ru/863e6b72

6 [Tonynsiuus — sneMeHTapHas 1 bubnuoreka [JOK
€UHHULIA DBOJIIOUU https://m.edso0.ru/863e6h72
3aKOH reHeTUYeCcKOro paBHoBecus JIx.

7 Xapau, B. Baitn6epra. Jlaboparopnas 1 1 05 bubnunoreka [JOK
pabota «BblisiBIeHUE U3MEHYUBOCTH Y ' https://m.edso0.ru/863e6870
oco0eil 0HOTO BUIa»

bu6mmoreka [JOK

8 1
DneMeHTapHbIe (AKTOPBI ABOJTFOIMH https://m.edso0.ru/863e6d5¢c

9 Dddext ocnoBatens. Ipdexr 1 bubnunoreka [JOK

6YTLI.]'IOLIHOFO rOpJIbIIIKa

https://m.edso0.ru/863e6e88
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Murpauuu. M305s01u nOmyJsnuii:

10
reorpaduueckas, OMoJoruIecKas
. bubmmoreka [{OK
EcrectBennslit oTO0p —
11 HATIpABIAIONIIE (GAKTOp ABOMIOLHII https://m.edso0.ru/863e6ff0
P - P H https://m.edso0.ru/863e716¢
bubmmoreka [{OK
12 I1 i1 0TO
OJIOBOH OTBOP https://m.edso0.ru/863e766¢
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
€3yJIbTaT MUKPOIBOJTFOITHH.
13 ?Ia6yo aTo Haﬂp abota «/3ydenue 0.5 bubmorexa HOK
PATOpHAA p yi . ' https://m.edso0.ru/863e7c98
apoMop(h030B U UANOANATITAIIAN Y
PacTeHHI U )KUBOTHBIX)
[Ipumeps! npucnocobaeHut y
Opranu3MoB: Mopdoornieckue,
¢dbusmoornueckre, OMOXMMHUIECKHE,
bu6mmoreka [IOK
14 noBeneH4Yeckue. JlabopaTtopHas 0.5
https://m.edsoo.ru/863e7aae
pabota «IIpucnocobneHus
OpPraHu3MOB U UX OTHOCHTEIIbHAS
1eJIeCO00Pa3HOCTHY
Bun, ero kxpurepuu u CTpyKTypa.
15 JlaGopaTtopHnas pabora «CpaBHEHHE 05 bubnuoreka [JOK
BHJIOB TI0 MOP(OJIOTUYECKOMY ' https://m.edso0.ru/863e7dc4
KPUTEPHIO»
bubnuoreka [JOK
16
CTpyKrypa Biza https://m.edso0.ru/863e796e
17 Bunoob6pa3oBaHue kKak pe3yabTar bubnuoreka [IOK
MUKPOIBOJIIOLUA https://m.edso0.ru/863e796¢e
18 CBs13b MUKPO3BOJIIOLUH U bubnuoreka [IOK
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SMHUIEMHUOJIOTUHA https://m.edso0.ru/863e7540
MaxkpoaBostonusi. bubnuorexa [JOK
19 [TaneoHTONIOTHYECKHE METOIBI https://m.edsoo.ru/863e81b6
WU3YyYEHUS SBOJIIOLUN https://m.edsoo.ru/863e831e
20 Buoreorpaduyeckue meToap! bubnuorexa [JOK
W3Y4YEHUS IBOJIOLNAN https://m.edso0.ru/863e7f4a
OMOpPHUOTIOrMYECKHUE U CPABHUTEIBHO-
21 MOP(OJIOrHIE€CKHE METO Il U3YyUEHHUSI brbmmorexa [OK
P i https://m.edso0.ru/863e81b6
9BOJIIOLIUN
MonekynsipHO-T€HETUUECKHUE,
22 OMOXMMHUYECKHE U MaTEMaTHUCCKHE bubmorexa [TOK
https://m.edso0.ru/863e8436
METO/IbI U3yUEHUS IBOJIOIUH
bu6moreka [IOK
23 06
HIHE 3AKOHOMEPHOCTH SBOTOHHH https://m.edso0.ru/863e8612
24 AnanTtuBHas paguanus. bubnuoreka [IOK
HepaBHOMEpHOCTH TEMIIOB BOJIIOIIUN https://m.eds00.ru/863e8878
o5 Hayunble runotessl MporuCcX0xKACHUS bubnuoreka [JOK
YKU3HHU Ha 3emiie https://m.edso0.ru/863e89a4
26 JloHay4Hble mpeaCcTaBICHUS O bubnuoreka [JOK
3apOKICHUH KU3HU https://m.edso0.ru/863e8c60
97 OcCHOBHBIE 3Tarbl HEOPraHUYECKOU bubnunoreka [JOK
3BOJIIOLUN https://m.edso0.ru/863e8c60
28 ['unoTe3sl 3apokKACHUS KU3HU Bu6mmorexa LIOK
POTA https://m.edsoo.ru/863e8efe
Hcropus 3emiu 1 METOABI €€
29 nzyuenus. JlabopatopHas pabora 05 bubnuoreka [IOK

«I/I3yquI/Ie M OIMHMCAHHE UCKOIMTaCMbIX
OCTAaTKOB JPCBHUX OPraHU3MOB»

https://m.edsoo.ru/863e8efe
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HauanbHble 3Tans! opraHun4ecKkon

bu6mmoreka [IOK

30
9BOJIIOLUH https://m.edso0.ru/863e8d78

31 DBOJIONHS DYKapUOT
OCHOBHBIE ATaIbI SBOJIOLUN

32 pactutenbHOro mupa. [Ipaktudeckas 05 bubnuorexa [JOK
pabora «3yyeHune ocoOeHHOCTEH ' https://m.edso0.ru/863e9214
CTPOCHHMS PACTEHUM PA3HBIX OTIECIOB)

33 OCHOBHBIE ATarbl YBOJTIOIUN bubnuoreka [JOK
KUBOTHOTO MHUpa https://m.edso0.ru/863e9214
DBOJIONMS )KUBOTHBIX. [IpakTrueckast bubmuorexa [JOK

34 pabora «M3ydeHne ocodOeHHOCTEH 0.5 https://m.edso00.ru/863e6122
CTPOEHUS O3BOHOYHBIX JKUBOTHBIX)» https://m.edso0.ru/863e632a

35 Pa3BuTne *u3Hu Ha 3eMiie 1o 3pam U bubmuorexa [JOK
epuoiam https://m.edso0.ru/863e6122

36 MaccoBble BRIMUPAHUST — bubnuoreka [IOK
AKOJIOTUYECKHUE KPU3UCHI TTPOIILIIOTO https://m.eds00.ru/863e6564

37 CoBpeMEHHBII IKOJIOTUYECKHI bubnuoreka [JOK
KpHU3HC, €r0 0COOEHHOCTH https://m.edsoo0.ru/863e674e

38 CoBpeMeHHasi cucTemMa OpraHu4ecKoro bubnuoreka [JOK
MHpa https://m.edso0.ru/863e6b72

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI bubnnoreka [JOK
OPraHu3MoOB https://m.edso0.ru/863e6b72

40 AHTPOIIOJIOTHSI — HayKa O YelOBEKe bubmorexa HOK

https://m.edso0.ru/863e6870

41 Pa3BuTne npeacrasnenuit o bubnuoreka [IOK
MIPOUCXO0XKICHUHN YEJIOBEKa https://m.edso0.ru/863e6d5c

42 MecTo yemoBeKka B CHCTEME 0.5 bu6mmoreka [JOK
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opranuyeckoro mupa. Jlaboparopuas
pabora «M3yduenue ocobeHHOCTEH
CTPOCHHSI CKEJICTa YeJIOBeKa,
CBA3aHHBIX C MPSAMOXOXKIACHUCM

https://m.edsoo.ru/863e6e88

43 JIBuKyIiMe cuibl aHTPOIIOreHe3a
CooTHolIeHHe OMOJIOTHYECKUX U bubnuoreka [JOK
44 COIMAIBHBIX (PaKTOPOB B https://m.eds00.ru/863e6ff0
AHTPOIIOTEHE3E https://m.edsoo0.ru/863e716¢c
45 OcHOBHBIE CTaJMU AaHTPOTIOTEHE3a brbmmorexa [OK
g p https://m.edso0.ru/863e766¢
46 [TaneoreHeTrKa U MajJecoOreHOMUKA bubmorera [JOK
https://m.edso0.ru/863e7c98
47 DBOJIIOIHST COBPEMEHHOTO YeJIOBEKa bubmorexa [TOK
1 P https://m.edsoo.ru/863e7aae
Yenoseueckue pacel. [Ipakrudeckas
48 abota «/3y4eHne 3KOJIOTHIECKUX 0.5 bubmorexa OK
p . v ' https://m.edso0.ru/863e7dc4
aJlanTaiui 4eJoBeKay
49 MexIUCIUIIITMHAPHBIE METOIbI bubnuoreka [JOK
AHTPOIIOJIOTUU https://m.edso0.ru/863e796e
bu6mmoreka [JOK
50 3apoxICHUE W Pa3BUTHE IKOJOTHH
https://m.edso0.ru/863e796e
Metonpl skosoruu. JlabopaTopHas
51 abora «/3y4yeHue MeTo10B 0.5 bubmorexa HOK
p yi a . ' https://m.edso0.ru/863e7540
9KOJIOTMYECKUX HCCIEIOBAHUI»
3HaueHNe SKOJOTUIECKUX 3HAHUHN IS bubmotera [JOK
52 qenoBeKa https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
53 Okonorndyeckue pakTopsl bubnuoreka [IOK
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https://m.edsoo.ru/863e831e

https://m.edsoo.ru/863e7f4a

AbuoTtnueckue paxkropsl. CBET Kak
9KOJIOTUIECKUHN (haKTop.

bubmmoreka [{OK

54 JIab 0 B 0.5
abopatopHad pfl OTa «BbIABICHHC https://m.edso0.ru/863e81hb6
MPHUCTIOCOOJICHUI OPTaHU3MOB K
BITUSTHUIO CBETa»
AOGuoTtuyeckue (HakTopsl.
TemnepaTypa Kak dKOJOTHYECKUI
55 (daktop. JlabopaTtopHas pabora 05 bubnuorexa [JOK
«BplIsiBIeHHE TpUCTIOCOOIEHUN ' https://m.edso0.ru/863e8436
OPraHW3MOB K BITHSIHHUIO
TEMIIEPATYPhI»
Abunotnueckue dakropsl. BrnaxHocTh
KaK KOJOTUYECKUHA (PaKTop.
56 JlaGopaTtopHnas pabota 0.5 Bubnmorexa [JOK
PaTOPHaA b ' https://m.edso0.ru/863e86f2
«AHaTOMHYECKHE 0COOEHHOCTH
pacTeHui U3 pa3HBIX MECT OOUTAHUS)
bu6mmoreka [JOK
57 C 0
PEIIbl OOUTAITL Opratiuanon https://m.edso0.ru/863e8878
58 buonorudeckue puTMbl bubmorexa HOK
https://m.edsoo.ru/863e89a4
bubnuoreka [JOK
59 K
H3HCHHBIC (QOPMBI OPaHH3MOB https://m.edso0.ru/863e8c60
bubnuoreka [JOK
60 b
HOTHHECKHE (aKTOEI https://m.eds00.ru/863e8c60
3HaueHne OMOTHUECKUX
. . bubnmuoreka [JOK
61 B3aUMO/JICHCTBUI 7S CYIIECTBOBAHHUS

OpraHnu3MoOB B Cpeac o0OuTaHMs

https://m.edsoo.ru/863e8efe
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DKOJIOTUYECKHE XapaKTEPUCTUKU

bu6mmoreka [IOK

62
MONYJISILIAN https://m.edsoo.ru/863e8efe
OcCHOBHBIE TTOKA3aTEIN MOIMYISIHN:

63 YHUCIIEHHOCTD, INIOTHOCTE 132)13 ZCTHaSI bubnmorexa [TOK

’ ’ P https://m.eds00.ru/863e8d78
Y TI0JIOBasi CTPYKTypa
OcHOBHBIE TIOKA3aTEIN MOMYISIIAN:
64 POXKITAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIlUU
65 DKOJIOTUYECKAs CTPYKTYpa HOIYIISIIAN bubmmorera [TOK
PYKTYP yn https://m.edso0.ru/863e9214
66 JluHaMuKa TOMYJISIIUU U €€ perysaius bubmorexa LOK
Y Peryiil https://m.edso0.ru/863e9214
bu6moreka [IOK
KpuBbie pocTa YuCIEHHOCTH
67 e — https://m.eds00.ru/863e6122
yiAtr. Bp https://m.edso0.ru/863e632a
DKoIOTHYECKasT HUIIIA BUA.

68 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«IIpucrocoOeHns CeMsIH PaCTCHHUM K ' https://m.eds00.ru/863e6122
pacceneHuIO»

69 Bug xak cuctema momynsimui bubmmorexa [IOK

A Y https://m.eds00.ru/863e6564

70 3aKOHOMEPHOCTHU MOBEJACHUS U bubnunoreka [JOK
MUTPALUI )KUBOTHBIX https://m.edso0.ru/863e674¢e

71 Coo0r11ecTBO OpraHnu3MoOB — bubnunoreka [JOK
OHOIIEHO3 https://m.eds00.ru/863e6b72

72 DKOCHCTEMA KaK OTKPBITast CHCTEMA bubmnorexa [IOK

P https://m.eds00.ru/863e6b72

73 KpyroBopoT BeecTB 1 MOTOK bubnuoreka [IOK
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OHCPIUH B SKOCUCTEMC

https://m.edso00.ru/863e6870

74 OCHOBHBIE [I0KA3aTEIN dKOCUCTEMBI bubnmorera [TOK
https://m.edsoo.ru/863e6d5c
75 DKOJIOTHYECKUE ITUPAMUIBI bubmorexa [IOK
p A https://m.edso0.ru/863e6e88
76 N3menenust cooO1iecTB — CyKIECCUU
[IpupoHbIE S5KOCUCTEMBI. bubnuorexa [JOK
77 DKOCHUCTEMBI 03€p U PEK. DKOCUCTEMBI https://m.edso0.ru/863e6ff0
MOpEW U OKEaHOB https://m.edsoo.ru/863e716c
IIpupoaHbIe DKOCUCTEMEI.
78 BEOSHfTeMLI T JIECOB, CTEIIEH bubmmorexa [OK
YHAD ’ ’ https://m.edso0.ru/863e766¢
MTYCTHIHB
79 AHTPOIOT€HHBIE Y3KOCUCTEMBI bubmmorexa [OK
p https://m.edso0.ru/863e7c98
Ypboskocucremsl. [TpakTuueckas
80 abota «V3ydeHue u OIrcaHue 0.5 bubmorexa LOK
p v ' https://m.edsoo.ru/863e7aae
ypOOIKOCUCTEMBI
3aKOHOMEPHOCTH (hOPMUPOBAHUSA
P ¢ P P . bu6mmoreka [JOK
81 OCHOBHBIX B3aUMOIEHCTBUI
https://m.edso0.ru/863e7dc4
OpPraHU3MOB B DKOCHUCTEMaX
MexaHn3MbI BO31€HCTBUA
3arps3HEHUH Pa3HbIX THUIIOB Ha
bubnuoreka [JOK
82 cyOOpraHM3MEHHOM, OPraHU3MEHHOM,
https://m.edso0.ru/863e796e
MOMYJISIITIOHHOM U SKOCUCTEMHOM
YPOBHSX
83 buocdepa — oOmennanerapHas bubnuoreka [IOK
o0osouka 3emiun https://m.edso0.ru/863e796e
84 VYuenne B. . Bepnaackoro o bubnuorexa [IOK
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ouochepe

https://m.edso0.ru/863e7540

3aKOHOMEPHOCTH CYIIECTBOBAHMUS

bu6mmoreka [{OK

85 Suocheps https://m.edso0.ru/863e81b6
p https://m.edso0.ru/863e831e
86 KpyroBopoTs! BewecTs u bubnuorexa [JOK
OMOTCOXMMHUYECKHUE [TUKITBI https://m.edso0.ru/863e7f4a
87 3oHanbHOCTH OMochepsl. OCHOBHBIE bubnuorexa [JOK
OMOMBI CyIIn https://m.edso0.ru/863e81b6
. bubnuoreka [JOK
88 b 0
CTOHHHBOCTL GHOCEpL! https://m.edso0.ru/863e8436
89 DKOJIOTUYECKUE KPU3ZHUCHI U UX bubnuoreka [IOK
MIPUYHMHBI https://m.edso0.ru/863e862
. bubmuorexa [JOK
90 B 0
O3AcHCTBHE HelI0Beka Ha Guochepy https://m.edso0.ru/863e8878
01 AHTPOTIOT€HHOE BO3/ICHCTBUE HA bubnuoreka [IOK
pPaCTUTENbHBIN U KUBOTHBIA MU https://m.edsoo.ru/863e89a4
bu6mmoreka [JOK
92 O
XPaHa HpHpoARt https://m.edso0.ru/863e8c60
93 OCHOBHBIE TPUHLIUIIBI YCTOMYUBOTO bubnuoreka [JOK
pPa3BUTHS YEJIOBEYECTBA U IPUPOIBI https://m.eds00.ru/863e8c60
PanmonanbHO€ MpupoOaOIOIb30BaHNE
bubmuoreka [JOK
94 1 COXpaHEeHHEe OMOJIOTHYECKOTO
https://m.edsoo.ru/863e8efe
paszHooOpa3us 3emiu
95 O06o001meHue mo Teme bubnuoreka [JOK
«MHKpPOIBOJIIOLIMA U €€ PE3yIbTaThD) https://m.edsoo.ru/863e8efe
96 O06o0mIeHNE 10 TeMe bu6mmoreka [JOK

«Makpo3BOJIIOLIUA U €€ PE3yIbTaThI»

https://m.edso0.ru/863e8d78
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O000111EHHE TT0 TEME

97 «IIpoucxoxaeHue u pa3BUTHE KU3ZHU 1
Ha 3emiie»
O0006111EHNE TT0 TEME
98 «I[IpoucxoxaecHue yenoBeKa — 1 bubnmorexa LHOK
P https://m.edso0.ru/863e9214
AHTPOTIOTEHE3)
0O0001eHue 1Mo TeMe «IKOJI0 -
99 Ha aHj) E:IaHEOSTrOIHeHKH;X o 1 bubnmorexa LOK
e https://m.edsoo.ru/863e9214
OpPTaHU3MOB»
O6006menue mo Teme «OpraHu3Mbl U bubmiorexa HOK
100 Chea OBHTAMISY 1 https://m.eds00.ru/863e6122
pea https://m.edsoo0.ru/863e632a
101 O6001menune mo Teme «IKOJIOTHS 1 bubmuorexa [JOK
BUJIOB U TIOTYJIALIUI» https://m.edso0.ru/863e6122
102 O6006menue mo teme «brocdepa — 1 bubmuorexa [JOK
riio0agbpHas HYKOCUCTEMAY https://m.eds00.ru/863e6564
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIEYEHUE YUEBHO-
METOJINYECKOE OBECINEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

B.B.Ilaceunuxk, A.A.Kamenckuii, buosiorus 10 kinacc, «IIpocBemenuey,
JIunus xusuu, 2019, yriyoaeHHblil ypOBEeHb 00y4eHUS.
B.B.[laceunuk, A.A.Kamenckuii, buosorust 11knacc, «IlpocBeimenue,

JInnus xusnn, 2019, yriayo6aeHHbli ypoBeHb 00yUeHUsl.

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
A.B.Iletpocos, P.A.IleTrpocoBa, mocodue 1Jisi OpraHu3anuu
caMoCcTosITebHOM padoThl yuamuxcs 10-11 kimacca Ha yriiy0JiIeHHOM H

0azoBoM ypoBHsX, MockBa 2019 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://100ballnik.com/

bubmoteka IOK https://m.edsoo.ru/863e6564
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