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HHOACHUTEJBHASA 3AIINCKA

IIporpamma mo ydebHomy mpeamety "bumomorums" (manee - Owmoirorus) Ha
ypOBHE cpenHero odmiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe dDenepaabHOTO
3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccutickoit deneparum,
®I'OC COO, Konnenumu mnpenomaBaHus ydeOHoro mpeamera «buonorwus» u
OCHOBHBIX TOJIOKEHUH (penepanbHoi paboueil mporpaMmbl BOCIIUTAHUS.

Yuebnbiii npeamer «buosiorus» yriyoiaéuHoro yposus usyudenws (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTtecTBeHHO-
HayuHble ipeaMeTh». CornacHo nonoxeHussM GI'OC COO npodumnsHbie ydyeOHbIe
OpeAMeThl, H3ydyaeMble Ha yriayOJEHHOM ypOBHE, SBISIIOTCS  CIOCOOOM
mubdepennranun  00ydeHUsT Ha YPOBHE cpeaHero oOiiero oOpa3oBaHUs W
MPU3BaHbl OOECIEYUTHh MPEEMCTBEHHOCTh MEXJYy OCHOBHBIM OOIIKMM, CPEIHUM
00IMM, CpeaHUM NpodeCcCHOHATLHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEIMETOB JOJKEH OBbITh OpPHEHTUPOBAH Ha
MPUOPUTETHOE pEIICHUE O0pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OOyYarolUXCd W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM OO0JacTh HAy4YHOTO 3HAHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTHUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma o yueoHomy npeamety "buosnorusa" naét npeacraBieHue o HeIH
W 3a7a4ax u3yudeHus ydeOHoro npeamera «buonorus» Ha yriayO0iaEHHOM ypOBHE,
onpenensieT o0s3arenbHOe (MHBApUAHTHOE) TMPEAMETHOE COJEpKAHUE, €ro
CTPYKTYpUpPOBaHME MO pa3fenaM U TeMmaM, paclpelesieHHe I0 KJaccawm,
PEKOMEHYeT MOCIeA0BATeIbHOCTh M3yYEHUS Y4eOHOro marepuayia ¢ Y4ETOM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€M, JIOTUKM y4eOHOTO Ipoliiecca,
BO3PACTHBIX 0COOCHHOCTEN oOydaromuxcs. B mporpammMe mo 61o10ruu peaan3oBaH
MIPUHIINAT MPEEMCTBEHHOCTH C U3yUYE€HHEM OMOJIOTUU HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus, Onarojaps dYeMmMy [MpPOCMATPUBAETCS  HANpPABJICHHOCTh  Ha
NocJeAyoNiee pa3BUTHE OHOJOTMYECKUX 3HAHUM, OpPUEHTHUPOBAHHBIX Ha
dbopMUpOBaHUE  E€CTECTBEHHO-HAYYHOI'O  MHUPOBO33PECHHS,  AKOJOTHYECKOIO
MBIIIUICHUS, IPEJICTABICHUN O 3J0pOBOM 00pa3e KU3HHU, Ha BOCIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mpupoiHoi cpene. B mporpamMme 1o OMoI0ruu Takxke
MOKa3aHbl BO3MOXKHOCTH ydeOHoro mnpeamera «buosorus» B pealnzanuu
tpeboBannii ®I'OC COO K TIaHUPYEMBbIM JUYHOCTHBIM, METAlpPEAMETHBIM H
MIPEIMETHBIM pe3yIbTaTaM 00y4ueHHUs U B JOPMUPOBAHUN OCHOBHBIX BUOB yUeOHO-
MO3HABATENILHON JCSITENBHOCTA OOYyYaromuXxcsi 1O OCBOCHHUIO COJACpIKaHUSA
OMOJOTHYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHusI.

VYuebnsiii penmet «buosorus» Ha ypoBHE cpeaHero oomero oopa3oBaHus
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHME B IIIKOJIE U OPUEHTUPOBAH Ha PACIIUPECHUE
U yriIyOJieHre 3HaHUN 00y4aroImxcs 0 )KUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOU U
KJICTOYHON OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUU PA3BUTHS, T€HETUKH, CEICKIINH,
OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YUCHUS U SKOJIOTHH.

N3yuenue yuebHoro mnpenmera «buonorusy» Ha yriayOJE€HHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJrOTOBKY OOYyYalOMIMXCA K MOCIEAYIONIEMY MOJYYEHHIO
OMOJIOTUYECKOTO  00pa3oBaHMs B By3aX W OpPraHU3ALMIX  CPEIHEro



npodeccruoHanbHOro oopazoBanus. OCHOBY €ro COAEpKaHUsI COCTABIISIET CUCTEMA
OMONOTUYECKUX  3HAHWW, TIONYYEHHBIX TIPU HM3YyYCHUH OOYJArONTUMUCS
COOTBETCTBYIOIINX CUCTEMAaTUYECKUX Pa3/iesIOB OMOJIOTUM HA YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJMY4alOT pa3BUTHE. Tak,
pacmMpeHbl W YrIyOJeHbl OMOJOTHYECKHE 3HAHUS O PACTCHHSIX, >XHBOTHBIX,
rpubax, OakTepwsiX, OpraHW3Me 4YeJIOBEKa, OOIMMUX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTEIHHO BKJIFOYEHBI OMOJIOTMYECKUE CBEJICHUS MTPUKIIATHOTO W IIOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJI MOCIEAYIOIEro
BbIOOpa mpodeccuu. Bo3MokHa Takke HMHTErpanus OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYYCHHBIMU OOYUYAIOMIMMUCS TPU H3YUYECHUU
bu3uKY, XUMHUH, Teorpaduu U MaTEMaTUKH.

CtpykTypa mnporpammbel 1o ydeObHoMy mpeamety "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DBOJIIOIMOHHBIA TMOAXOABl K H3YYCHHIO OHOJIOTHUH.
CorylacHO UM, U3yJarOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIC IS )KHUBBIX
CHUCTEM PA3HOI0 YPOBHSI OpTraHU3alllK, SBOIIOLMY OPTaHUYECKOTO MUpa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTUYECKOTO pa3HooOpas3us miaHeTsl. Tak, B 10 kmacce u3yuatorcs
OCHOBBI MOJICKYJIIPHOW M KJIETOYHOW OHOJOTHUH, SMOPHOJIOTUHM U OHOJIOTUU
pa3BUTHS, TCHETUKA M CEJICKINHU, OMOTEXHOJOTUHA M CHHTETUYCCKON OHOJIOTHH,
aKTyaJU3UPYIOTCS 3HAHUS OOydYarolmuxcs Mo OOTaHUKE, 300JIOTMH, aHATOMUU,
¢dbuzuonornn yenoBeka. B 11 kiacce uzy4aroTcsi SBOJIOIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH M YUeHHe 0 buocdepe.

VYyeOuniii npeamer «buonorus» mnpuszBaH = 00ECHEYUTh  OCBOCHUE
OOyYarOIIMMUCST OMOJOTUYECKUX TEOPUN M 3aKOHOB, WJICH, IPUHIIUIIOB U MPABUII,
JIe)KAIIUX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3vu M OCOOCHHOCTSAX KIIETKH, OpraHu3Ma, MOIMyJISIuH,
OMOIIEH03a, YKOCUCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHKEHHUAX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIIATHBIX aCTICKTaX OMOJIOTMUECKUX 3HaHWM. J[Jis
pa3BUTHS W TOAJICPKAHUS HMHTEpeca OOydJarImXcs K OHOJOTHH Hapsay Co
3HAYUTEITHHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COJACPKAHUH TPOTPAMMBbI
10 OMOJIOTUH TIPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W Pa3BUTHS
TOM WM MHOM 00J1acTH OUOJIOTUH, BKJIAIOM OT€YECTBEHHBIX U 3apyOEIKHBIX YUEHBIX
B PEIICHHE BAKHEHIITNX OMOJIOTHYECKHUX U IKOJOTHIECKUX MPOOIIEM.

[enb u3yuenus: yuebHoro npeameta «buosorus» Ha yriry0aEHHOM YpOBHE —
OBJIaJIcHWE  OOYy4YaOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM PpAa3HOTO paHra MW MpUHOOpEeTEeHHUE YMEHUH
WCITIOJI30BATh OTH 3HAHUS B (DOPMHUPOBAHMM MHTEPECA K ONMpPEAeNIEHHON 00JiacTh
poecCHOHANTLHON NIeITEIbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WU K BBIOOPY
y4e0HOTO 3aBEACHUS IS TPOIOJKEHUSI OMOJIOTHIECKOTO 00pa30BaHMUS.

JocTikeHne 1enu  u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTICUMBACTCS PEIICHUEM CIISAYIONMIMX 3aa4:

OCBOEHHE 00YUYaIOIIUMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICTIIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
npaBuiax, COCTABISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAaPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu MU OCOOECHHOCTSAX OMOJOTMYECKUX CHUCTEM (KJIETKa,



OpraHu3M, MOMyJIALMs, BU, OMOreoleHo3, Ouocdepa); 0 BhIJAIOIIUXCS OTKPHITUSIX
¥ COBPEMEHHBIX MCCJICIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIONMUXCS C METOJaMH TIO3HAHUS JKUBOW IPHUPOIBI:
WCCJICOBATEILCKUMH  METOJIaMi  OMOJIOTUYECKHX HayK (MOJIEKYJISIpHOU U
KJIETOYHOW OMOJIOTUH, YMOPHUOJIOTUN U OMOJIOTUN Pa3BUTHSI, TEHETUKH M CEIICKITHH,
OMOTEXHOJOTMM W CHUHTETHYECKOM OHOJOTHM, TaJ€OHTOJOTUH, OSKOJIOTHUH);
METOJJaMU CaMOCTOSITEIbHOTO TMPOBEJICHUSI OUOJIOTUYECKUX MCCIIEIOBaHUN B
nabopatopud W B npupoae (HaOdIOJeHUE, U3MEpPEHHUE, OSKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJIaJIcHHE OOYyYarOUIUMHUCA YMEHHUSIMU: CaMOCTOATEIbHO HAaXOAWTh,
aHAJIM3UPOBaTh U UCIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIMIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJMKOM; YCTAHABJIMBATH CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIUAJIbHO-DKOHOMHUYECKMMH U  SKOJOTUYECKUMHU
npoOJjieMaMu 4YEJIOBEUECTBA; OIEHUBATh MOCJEACTBUS CBOEU MEATEIHHOCTH IO
OTHOILICHUIO K OKpY’Kalolled NpUpoOgHON cpese, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO  OKPYXKAIOIUX  JIIOJIeH; OOOCHOBBIBAaTH U  COOJIONATh  MEPHI
npoPHIAKTUKNA MH(EKIIMOHHBIX 3a00JI€BaHU, TIpaBUia MOBEAEHUS B NPHUPOJAE U
oOecrieyeHus: 0€30MaCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsAX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHBIE OTKPBITHUS B 00JIACTH OMOJIOTHH;

pa3BUTHE y 00YYaAIOIIUXCS UHTEIUICKTYaIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
B IMpOIlECCe 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUAMH UM COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 MpoOJeMaMH, METOAO0JoTHen
OMOJOTUYECKOTO UCCIIEIOBAHMUS, TPOBEACHUS IKCIIEPUMEHTAIBHBIX HCCIICIOBAaHUH,
perieHus: OMOJIOTMYECKUX 3a/lad, MOJACIUPOBAHUS OHOJOTUYECKUX OOBEKTOB H
MPOIIECCOB;

BOCIHUTAaHUE Y 00yYArOUIUXCS [IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOJIE B
1[EJIOM U K OTJICJIbHBIM €€ 00BheKTaM U SIBJICHUSIM; (hOPMUPOBAHUE IKOJIOTUUECKOM,
Ir€HETUYECKOW rpaMOTHOCTH, OOIIEH KYJIbTYpPhI IOBEICHUS B IPUPO/IC; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHrue OOYYaAIONIMMUCS  KOMIIETEHTHOCTH B pPallMOHAIBLHOM
MIPUPOJIOTIOIB30BaHUY (COOIIOICHHUE TTPaBUJI MOBEACHUS B IPUPOJIE, OXPAHbI BUJIOB,
DKOCHUCTEM, Ouochephl), COXpaHEHUU COOCTBEHHOIO 370pOBbSI W 3I0POBBS
OKpyXaromux Jrofeil (cobmrogeHuss Mep npoduiiakTukd — 3a00JEBaHUMN,
oOecrieueHne OE30MaCHOCTH >KU3HEACSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIIHSIX
OPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OMONOTUYECKUX 3HAHUM U YMEHUH B TTOBCEHEBHOM KHU3HU;

CO37aHME  yCIIOBUWM  JIIT  OCO3HAHHOTO  BBIOOpa  OOYYAIOIUMUCS
VH/IMBU1yaJIbHOU oOpa3oBaTenbHON TPAEKTOPUHU, CIIOCOOCTBYIOIIEH
nocjeaywiemMy npodecCHOHAILHOMY CaMOOIPECICHUI0, B COOTBETCTBHH C
WHJUBUAYAJbHBIMA UHTEPECAMU U MIOTPEOHOCTSIMU PETHOHA.

OO0mee 4YHCI0 4YACOB, OTBEAEHHbIX HA HU3yYeHHe OHOJIOTHM Ha
yrJj1y0JIeHHOM YPOBHe cpe/IHero ooiuiero oopasopanmsi, cocrabisier 204 yaca: B
10 kmacce — 102 yaca (3 yaca B Hememo), B 11 kmacce — 102 yaca (3 yaca B
Helen).



OT16op opraHu3alMoOHHBIX (OPM, METOJIOB U CPEACTB 00ydeHUs OMOIOTUU
OCYILECTBISIETCS € y4€TOM CHEUM(PHUKU €ro CoAepKaHWs M HampaBICHHOCTH Ha
IpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHA B  OpraHU3alUsAX  CPEAHETO
po(hecCHOHANTBFHOTO U BHICIIETO0 00pa30BaHUS.

O0s13aTeTbHBIM YCIOBHEM MPU 00yUYECHUH OMOJIOTHN Ha YTITyOJIEHHOM YPOBHE
SBJIICTCSI TIPOBENICHUE JTA0OPATOPHBIX M TpaKTUYeCKUx paborT. Takke ydactue
OOyJaroIuMXcs B BBIMMOJHEHUU MPOSKTHBIX M YUECOHO-MCCIEA0BATEIBCKUX PadoT,
TEMaTHKa KOTOPHIX OMPECIIICTCS YIUTEIEM Ha OCHOBE HMECIOIIUXCS MaTepHAIbHO-
TEXHHUUYECKUX PECYPCOB M MECTHBIX IPUPOTHBIX YCIOBHMA.

COIEPKXAHUE OBYUYEHUSA

10 KJIACC

Conepxanue MporpaMMbl, BBIJIEICHHOE KYpPCUu8oM, HE BXOAUT B MPOBEPKY
rocyapcTBeHHOM utoropoii arrectanuu (I['1A).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OMOJIOTHSI — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHUs
Ouosiornu.  buojmornueckue HayKM W U3ydyaeMble ~HUMHU  IPOOJIEMBI.
dyHaaMeHTalbHbIC, NPUKIAIHbIE W TMOWCKOBBIE HAy4YHBIC HCCICIOBAHUS B
OHOJIOTHH.

3HaueHue OMoJOTUU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OuosoTHEH. 3HaYeHUE OWOJIOTHH B
MPAKTUYECKOM JIESATEIbHOCTH YEJIOBEKa: MEJUIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIJIEHHOCTH, OXPAaHE TPUPOIBI.

JlemoHCcTpanumn

[MoptpeTtni: Apuctrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapBuH,
VY. TI'apgeit, I'. Mennens, B. . Bepnanckuii, W. I1. [1aBnos, 1. 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBA3b OMOJOTHMU C JAPYrUMH Haykamu», «Cucrtema
OMOJIOTMYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U MX H3y4YeHHE

XKuBble cucTeMbl Kak TpeaMer u3ydeHus Ouonoruu. CBOWCTBA >KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTD,
CIOXHOCTh M YIOPAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3aLus,
CaMOBOCHPOU3BEACHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alvu JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KIIETOYHBIMH,
TKAHEBBIH, OpTaHU3MEHHBIM, MOIYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(buoreonenotuyeckuit), OmocdepHniii. Ilporecchl, MPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBIE MpHU3HAKW KUBoOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, u3ydaroniue x1Bbl€ CUCTEMBbI HA PA3HBIX YPOBHSX OpTraHU3AIMH.

N3ydenune xuBbIX cucteM. Meroasl Ouosnornyecko Hayku. HaGmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTH3alusl, MeTaaHanus. [loHsaTue o 3aBUCUMON 1
HE3aBUCUMOM nepeMeHHou. [lmaHupoBanue skcriepuMeHTta. llocraHoBka U



npoBepka runote3. Hynesas runoresa. IloHsiTe BBIOOPKM M €€ TOCTOBEPHOCTb.
PazOpoc B Oumomormyeckux mAaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbraroB. IIpuuMHBI HMCKa)K€HUsA PE3yJbTaTOB JKcrepuMeHTa. [loHsThe
CTaTUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmuubl ¥ cxeMbl: «OCHOBHBIE TPHU3HAKK JKU3HW», «buomornueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHH OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHE KUBOTHOM KIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOro opraHusMa», «buoreonenos», «buocdepar», «Metoas
U3Y4YECHUS KUBOU IIPUPOIBDY.

Ob6opynoBanue:  jabopaTopHoe  OOOpyAOBaHUE  JUIsl  IHPOBEJCHUS
HaOJII0/ICHU, U3MEPEHUH, SKCIIEPUMEHTOB.

IlpakTuyeckass padora «lcrnonp30BaHWE PA3IUMYHBIX METOAOB IIPU
U3YUYEHUU )KUBBIX CUCTEM).

Tema 3. buoJsiorust KJIeTKU

Knerka — cTpykrypHO-GyHKIMOHAIBHAS eAuHuIa KuBoro. Mcropus
OTKpbITUs KiIeTKU. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. ILIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE MOJOXEHUS COBPEMEHHOM KJIECTOYHOU
TEOPHUH.

Meroabpl  MOJIEKYJIAPHONM W KIETOYHOM  OMOJIOTUM: MHUKPOCKOTHS,
xpomartorpadus, MeKTpodopes, METol MEUYEHBIX aToMOB, auddepeHInaIbLHOe
HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposanmvix
K1emokK. DIEKTpOHHAsT MUKpocKomnusi. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpanumn

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

Tabauiel 1 cxembl: «CBETOBOM MUKPOCKOI», « IEKTPOHHBINA MUKPOCKOI,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI).

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpEenapaTbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTHueckas padora «VI3ydyeHne METOJOB KJIETOYHOM OMONIOTHU
(xpomartorpadusi, saekrpodopes, audbdepeHuaTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. Xumuueckasi opraHu3anus KJIeTKH

XUMHAUYECKHN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bona u €€ poJib Kak paCTBOPHUTEIISI, PEATEHTA, YYaCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIOpEryIsiiui. MuHepaibHbIe BEllIeCTBa KJIETKH, X OUojJorudeckas posib. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckre BeEHIECTBA KJIETKUA. bHOJIOrMyeckue moiauMepbl. belnku.
AMMHOKHUCIOTHBIN cocTaB O6enkoB. CTpyKTypbl OesnkoBoil Mosiekybl. [lepBuunas
CTpyKTypa Oenka, mnenTHaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBepTUYHAs



cTpykTypbl. Jlenarypauus. CpoiictBa OenkoB. Kiaccudukaruss  OenakoB.
buonornueckue pyHKIuu 6€IKOB. [lpuonsi.

VYrieBoabel. MoHOCaxapu/ibl, AMCAXapUAbl, OJIUTOCAXaAPUIbl U IOJIMCAXAPHIBI.
OOmmii 1IaH CTPOeHHS W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue pyHKIIMU YIII€BOIOB.

Jlumu et T'unppodunbsHo-ruapodoOHbIe cBolicTBa. Kiaccudukanus munuaos.
Tpurmuuepunsl, ¢ochomunuasl, BOCKH, CTepouabl. buomormueckue QyHKIUN
munuaoB. OO1ue cBONCTBAa OMOJIOrMYECKUX MEMOpaH — TeKy4eCTb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunnoseie kucnotel. [JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxneorunpl. Ilpunnun xomruiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MectoHaxoxaeHue u ouonornueckue ¢pynkuuu JIHK.
Buasl PHK. ®yukuuu PHK B kiieTke.

Crpoenue mosiekynbsl AT®. Makpospruueckue cBsizsu B MoJiekyine ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHBIE TEPEHOCUMKH, UX (QYHKLIHUU B
Kietke. /[pyeue nykneozuompughocghamor (HTD). CexkenupoBanue [JHK. Memoos:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas OHOJOTHS: OMOXUMHUYECKHE U OMOPU3NUECKUE UCCIICI0BAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposanue
CMpPYKmMypbl U QYHKYUll OUOMONIEKYN U Ux Komniekcos. Komnviomepuwiii ouzatin u
Op2anHuyecKull Cunme3s OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JdemoHcTpanumn

Iloptpetsr: JI. Ilonunr, dx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinus,
®. Conrep, C. IIpy3unep.

[Huarpammer:  «PacnpeneneHne XUMHUYECKMX JJIEMEHTOB B HEXKHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl u cxembl: «llepuoanueckass TabIUIA XUMUYECKHX 3JIEMEHTOBY,
«CTtpoeHue MoJekynbl BoIb», «BellecTBa B cocTtaBe opranu3smMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHuE MOJEKYI
yraeBoAoBy, «CTpoeHHe MOJeKyd JUMNUIoB», «HyKIenHOBbIE KHUCIOTHI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHue: XUMHYECKas Mocyaa U 000pyAOBaHHE.

JladoparopHasi padora «OOHapykeHHEe OETKOB C MOMOIIbIO KaUeCTBEHHBIX
peaKIuii».

JlaGopaTopnas  padora  «lccrmenoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHHU3MOB.

Tema 5. CTpoenne u GpyHKIIUM KIETKH

Tunel KIE€TOK: JyKapuoTHYecKass M mpokapuotuueckas. CTpyKTypHO-
(GyHKUIHMOHATIBHBIE 00pa30BaHUs KIETKH.

CrpoeHue nmpokapuoTHieckoi kieTku. Kiierounas ctenka 0akTepuil U apXxei.
OcoOEHHOCTH CTPOEHHSI TeTepOTPOPHONW U aBTOTPOPHON MPOKAPUOTUYECKHUX
KJIETOK. MecTO U poJib IPOKapuoT B OMOLIEHO3aX.

Crpoenue " (YHKIIMOHUPOBAaHUE JYKapUOTHYECKOU KJICTKH.
[Tnasmatuueckass MemOpana (miasmanemma). CrTpykTypa IIa3MaTU4eCcKOU



MeMOpanbl. TpaHcropT BeleCcTB Yepe3 IIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN
(muddy3us, obneruéunas aud¢ys3us), aKTUBHBIA (IMEPBUUYHBIA M BTOPUYHBIN
aKkTUBHBIM TpaHcnopt). llomymponunaemocts MeMOpanbl. PabGota HaTpwmii-
KaJUEeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk3ouuTto3. Kierounas
crerka. CTpyKkTypa 1 QyHKIIMH KJIETOYHON CTEHKHU PacTeHUM, TPHOOB.

[uromnaszma. [{uto3zoink. [lutockener. /[Bmxkenue nutomiazmel. OpraHouabl
kieTku. OnHOMeMOpaHHbIe OPraHOUABI KIETKH: dHomIa3Marudeckas cetb (J11C),
anmapat [onbIku, JIM30COMBI, HUX cTpoeHMe U GyHKuuU. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpoeHHe TpaHyJIsIPHOTO PETHKYJIyMa.
Mexanusm nanpasnenus 6eaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyisipHbINA) SHIO0MIIa3MaTUHIECKUN PETUKYITYM.
CekperopHast ¢Gynkuus anmnaparta ['onbmku. Moodugukayus denxkos 6 annapame
Tonvooicu. Copmuposka 6enkos 6 annapame Ionvoorcu. TpaHCTIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbiX KieTok. Kierounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJbI  KJIETKH: MHUTOXOHJPHUM,  IUIACTHBI.
IIpoucxoorcoenue mumoxonopuul u naacmuo. Cumouoeenesz (K.C. Mepeoickosckuil,
JI. Mapeynuc). Ctpoenne u (yHKIIMKM MUTOXOHIpUN M 1wiactui. llepBuunele,
BTOPHYHBIE U CJIOKHBIE IIACTUBI (POTOCUHTE3UPYIOIIHNX FYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUIM.

HememOpanHnbie opranouibl kiaeTku CTpoeHrne u (PyHKIIMU HeEMEMOpPaHHBIX
OpraHOUOB KJIETKHU. PuGocomsl. IIpomeosrcymounvie Qunamenmol.
MukpodunameHTsl. AxkmuHogvle Mukpoguiamenmol. MBIIIEUHbIE  KJIETKU.
Axmunogvle KOMNOHeHmbl Hembluleunblx Kiemok. MukporpyOouku. Kietounsrit
ueHTp. CrpoeHHe U JBWKEHHE JKTYTHMKOB M pecHU4YeKk. MukKporpyOouku
nuTorasMel. LleHtpuons. benku, accoyuuposanHvle ¢ MUKpODUIAMEHMAMU U
Mmuxkpompybouxamu. Momopnvie 6enxu.

SAnpo. Obonouka sapa, XpOMaTHH, KapHoIIa3Ma, SAPBIIIKA, UX CTPOCHUE U
bynkuun. SnepHblid OenKOBBIM MaTpuKc. I[IpocTpaHCTBEHHOE pacloNoXEHUE
XpOMOCOM B HWHTeppa3HOM sifape. Idyxpomamuu u cemepoxpomamun. benku
XpoOMaTUHA — THUCTOHBL. /J[uHamuka s0epHoOU 00010uKku 6 mumosze. foepmulil
MpPascnopm.

Kinerounsle BkitoueHnsa. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu

[ToptpeTsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabaumpl 1 cxembl: «CTpoeHHE IYKapUOTHUYECKOH KieTkw», «CTpoeHue
JKUBOTHOM  KJEeTKW», «CTpoeHue  pacTUTENbHOM  KIeTkn», «CTpoeHue
MUTOXOHAPHUI», «SAnpo», «CTpoeHne NpOKapUOTUIECKON KIETKI».

OO6opyoBaHME: CBETOBOM MMKPOCKOIN, MHUKpOMpENnaparbl pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepHaTIbHBIX KIETOK.

JlaGopaTopnasi padora «/3ydyeHue CTpOoeHMS KIETOK Pa3IMYHBIX
OpraHU3MOB).

IIpakTHueckas padora «/3ydyeHure cBOMCTB KJIETOUYHON MEMOpPAHbD.

Jlaboparopnasi pabdora «lccinenoBanue IuiasMonmsa M JACIUIa3MOJIA3a B
PACTUTENbHBIX KIETKAX).




IIpakTnueckast padora «/3yyeHue ABWKEHHMS  LUTOIUIAa3Mbl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0OMeH BelecTB M MPeBpPallleHUE YJHEPTUM B KJIeTKe

AccuMWIALNS U TUCCUMIIIALIMS — IBE CTOPOHBI MeTaboam3Ma. Tumnsl oOMeHa
BCIIECTB: aBTOTPOGHBI W TeTepOTPOHBIA. YdUacTHE KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreruuyeckoe obecriedeHne kieTtku: mnpeBpameHue ATD B
oOMeHHbIX Tpoleccax. DepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Otnuunst GepMeHTOB OT HEOPraHWYECKUX KaTalu3aTopoB. benmku-
aKTUBATOPhl M OENKU-UHTHOUTOPHI. 3aBUCHUMOCTb CKOPOCTH (PEpMEHTATHUBHBIX
peakiuii OT pa3IM4HbIX (PAKTOPOB.

IlepBUYHBIl CHHTE3 OpPraHWYECKHX BEUIECTB B KieTke. DOTOCHHTES.
AHOKCUuceHHbIll U OKCcUuceHHbIl omocunmes y baxmepui. Ceemocodouparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpoImiacToB B mpouecce
dorocunTeza. CretoBas u TeMHOBast (aszpl. Pomoodvixanue, Cz., Cs. u CAM-munuvl
gdomocunmesa. IlpogyKTHBHOCTH OoTOCHMHTE3a. BiinsgHue pa3nuyHbIX (akTOPOB HA
CKOPOCTh (poToCHHTE3a. 3HAUYECHUE (POTOCUHTESA.

XEMOCHHTE3. Pa3noob6pa3zue OpPTraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepUH, >KeJIe300aKTepuu, CepoOaKTEepuH, BOJOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Bunbel Opoxkenus. IIpogykTsl OpokeHHsT M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPraHM3Mbl KakK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENH OOJIe3HEN.

AspoOHBIe OpraHHu3MBl. Oranbl AHEPreTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buonornyeckoe okuciaeHUe, WK KIETOYHOE JbIXaHue. Pojab MUTOXOHApPHUIA B
npoleccax OMoJoruyeckoro okucieHus. Luknnueckue peakiuu. OKUCTUTENBHOE
dbochopunupoBanue. Iuepeus memoparnHo2o epaduernma npomonos. Cunmes ATD:
paboma npomonnou ATD-cunmaszwvl. llpeumymiecTBa a’poOHOro myTd oOMeHa
BEILECTB Iepes aHa3pOoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanumn

Hoptpetst: [Jx. IIpuctin, K. A. Tumunpsaszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabauibl u cxembl: «DOTOCUHTE3Y, « DHEPrEeTUIECKUN 00MeH», «brocuuTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHUHTE3Y.

OO6opynoBaHue: CBETOBOW MHUKPOCKOTM, 000PYIOBaHWE JJII TIPUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnasi paGora «l3ydyeHue KATAIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpuUMepe aMuiIa3bl UK KaTajla3bl)y.

Jladoparopnasi pa6ora «M3yueHue ¢GepMEHTATUBHOIO paCIICIIICHUS
NEPOKCHUAA BOJIOPOA B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX).

JlabopaTopnasi padora «CpaBHeHME TpoueccOoB (OTOCHUHTE3a U
XEMOCUHTE3a.

Jla6opaTopnasi pa6oTa «CpaBHEHUE POLIECCOB OPOKEHUSI U JbIXAHUS.




Tema 7. HacaeacrBenHass uHGopMalus U peaju3anusa eé B KJIeTKe

Peakuuu maTpudHoro cuuresa. [IpuHIIUN KOMIIJIEMEHTAPHOCTU B PEAKIMIX
MaTpUYHOTO cHUHTe3a. Peanuzarus HacneACTBeHHON MHpopMauu. [ eHeTnueckuii
KOJ, €ro cpoucrBa. TpaHckpunuus — marpuudbii cunTe3 PHK. IlpmHummnen
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAJUICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanel. Yuactue tpancnopTHeix PHK B 6nocunrese 6enka.
VYcnoust 6uocunresa Oenka. KomupoBanue amuHokucior. Pons pubGocom B
OouocuHTe3e Oernka.

Cospemennvie npeocmagienuss o cmpoenuu 2enog. OpraHuzalus reHoMa Yy
MPOKApUOT U 3YKapUOT. Perynsnus akTUBHOCTHM T€HOB y IpokapuoT. ['mmotesa
oneponHa (®. Kako0, XK. Mano). Moarexynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTke. KiieTounblil romeocTas.

Bupycsl — HeksieTouHble (POPMBI KU3HU U 00HUraTHbIe Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. /KuszneHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, unmezpasd.

Bupycnrie 3a060neBaHus dyenoBeka, )KuBOTHBIX, pactenuid. CIIN, COVID-
19, conmanbHbIC U MEAUITMHCKHE TTPOOJICMBL.

buoungopmamura: unmeepayus u ananuz oonvuiux maccusos («bigdatar)
CMpYKmMypHuIX Ouonocudeckux oanHvlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ipoepammupyemoie pynkyuu 6eakos. Cnocobvt 0ocmasKu iekapcms.

JdeMoHcTpanuu

IHoptpetsl: H. K. Kosnbiios, 1. Y. UBanHoBCKUI.

Tabnuiel u cxembl: «bruocuHTe3 Oenkay, «l'eHeTuueckuilt Koa», «BUpycei»,
«bakrepuodarm».

IpakTnueckasi padora «Co31aHue MOAEIIA BUPYCAY.

Tema 8. ) KH3HEHHBIH UKJ KJIETKH

Kinerounslii 1ukn, ero mnepuoiasl W perynauus. HMurepdaza u MuUTO3.
Oco0eHHOCTH TPOIEeCcCOB, MpoTeKawmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  I[lpecuntetmyeckuii  (MIOCTMUTOTUYECKUIN),  CUHTETUYECKUH  H
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) TIEPHO bl UHTEP(DA3HI.

Marpuunbii cunre3 JJHK — pemmkanus. [puamuner permkanuun JJHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHHTE3, AHTUIAPAIJIEIBbHOCTD.
Mexanusm perukanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Tenomepsl u

TemoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTull. JIWUIUIOMIHBIA W
rariouAaHblii  Habopsl  XpoMocoM. ['omosoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenne kiaeTku — MuTO3. CTaaquu MATO3a ¥ IPOUCXOISIINE B HUX TTPOIIECCHI.
Tuner muto3a. KaprokuHes u 1iuToknHe3. bruoornyeckoe 3HaueHWEe MUTO3A.

Perynsamust MUTOTHYECKOTO IMKIIA KiICTKU. [IporpamMmmupyemasi KiieTodHas
ru0enpb — aronTo3.



Krnerounoe sinpo, XxpomocoMmbl, (yHKUIHMOHAJIbHAsi FeHOMHUKA. Mexanusmul
npoaugepayuu, oug@epenyuposku, cmapenus u eudeau kKiemok. «lL{ugposas
K1emKka» — ououngopmamuyeckue mooenu QyHKYuoOHUpOBanusl Kiemxu.

JleMoHCcTpanuu

Tabnuiel 1 cxembl: «KW3HEHHBIM LMK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemnukanusa JTHK».

O06opynoBanme: CBETOBONH MUKPOCKOT, MUKpOTIpenapaThl: «K MUTO3 B KIIETKaX
KOpEIIKa JIyKay.

JlabopaTtopnas  pabdora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JladoparopHnasi padora «HabmoneHre MUTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTIpErapaTax)y.

Tema 9. CTpoenne u GyHKIUM OPTaHU3MOB

buonornueckoe pazHooOpa3zue OpPTraHU3MOB. OTHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTAHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U JKU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxed, OJHOKIECTOYHbIE TPUObI, OJHOKIETOUYHbBIE
BOJOPOCIH, APyrue NpoTUCTHL. KOJIOHNAIBHBIE OPTAHU3MBI.

B3anmocCBsA3p yacTell MHOTOKIETOYHOTO OpraHu3Ma. [KaHW, OpraHbl H
cucTeMsl opraoB. OpraHnusM kak eausHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTeNbHas,
NOKPOBHAs, TMPOBOJsAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHMS,
GyHKIMIA U paCTONIOKEHHS TKaHEW B OpraHax pacTeHUM.

TkaHU )XMBOTHBIX M YEJIOBEKA. THIbI )KMBOTHBIX TKAHEH: SMUTEIUAIIbHASA,
COCIMHUTENbHASA, MbIlIeyHasi, HepBHas. OCOOECHHOCTH CTpoeHUs, (QYHKIUN U
PACIIOJIOKEHUS TKAaHEN B OPraHax KUBOTHBIX M YEIOBEKA.

Opranel. BereratuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuid. OpraHel u
CUCTEMBI OPTaHOB JKMBOTHBIX U YeJoBeKa. DyHKIIMHA OPTaHOB U CUCTEM OPTIaHOB.

Onopa Tena opranu3moB. Kapkac pacteHnil. CKeNneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHbIl 1 BHyTpeHHU cKeneT. CTpOESHHUE U TUIIBI
COECIMHEHNS KOCTEMN.

JIB>KeHWME  OpraHu3MOB. [I[BH)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX PACTEHUM:
TPOIU3MBI M HACTUU. JIBHM>KEHME MHOTOKJIETOYHBIX »WUBOTHBIX M YEJIOBEKa:
MbIneuHas cucrema. Peduiexc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. llornomenue BOABI, YIJIEKUCIOTNO ras3a W
MHHEPAJIbHBIX BEUIECTB pPacTeHUsIMU. [IluTaHue KMBOTHBIX. BHYTpHUIIONIOCTHOE U
BHYTPUKIIETOUHOE TNuIileBapeHue. IIuTtaHne MNO3BOHOYHBIX >KUBOTHBIX. OTIEIbI
MUILIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble Kene3bl. [lnmeBapuTenbHas
CUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. /I pixanue pactenuil. Jlpixanue :uBoTHBIX. duddy3us
ra3oB 4epe3 NOBEPXHOCTh KIIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J{pIxaHue MO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX KMBOTHBIX.



JpixarenbHass cucTEMa YeloBEeKa. MeXaHM3M BEHTWIALMU JIETKUX Yy NOTUL H
MJIEKONUTAOIMX. Perymsus apixanus. JpIxaTenabHble 00bEMBI.

TpaHCcnopT BEMIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUMU.
TpancropT BemecTB y JKHMBOTHBIX. KpOBEHOCHass cucrtemMa W €€ Oprasbl.
KpoBeHocHasi cucTemMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOpameHus. OBOJIOLUUOHHBIC
YCIIOKHEHHUSI CTPOCHUSI KPOBEHOCHON CHUCTEMBbI NMO3BOHOYHBIX KUBOTHBIX. PaboTta
cepala u €€ peryisiuus.

Beigenenue y opranusmoB. BelneneHue y pacteHuid. BeineneHue 'y
KUBOTHBIX. CoKpatutTenbHble Bakyonu. Oprassl BeiaelieHus. OuibTpanus,
CeKpelusi U 00paTHOE BCAaChIBaHHWE KaK MEXaHWU3Mbl paOOThI OPTaHOB BbIIEICHUS.
CBs13b IOJIOCTH TeJa ¢ KPOBEHOCHOM M BBIIECIUTEIBHON CUCTEMaMU. Brinenenue y
MO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHune u (yHKIMOHUPOBAHHE
He(pona. OOpa3oBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHuM3MOB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OaKTepHil M LUCTHI MPOCTEHIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuid. Kytukya.
CpencTBa nacCUBHOM U XUMUYECKOM 3a1IUThl. OUTOHIUBI.

3ammra y MHOTOKIIETOYHBIX JKMBOTHBIX. IIOKpOBBI M HMX NpPOU3BOJHBIE.
3amuTa opranu3zma ot OoJsiesHed. MIMmyHHas cucteMa uenoBeka. KieTouHbld u
TYMOpaJbHBIA WUMMYHUTET. BpoxAEHHBII M OpHOOPETEHHBINM cHenupUIecKuii
UMMYHHTET. Teopusi KIOHaJIbHO-CENeKTUBHOTO uMMyHuTtera (II. Opnux, @. M.
bepner, C. Tonerasa). BocianutenbHble 0TBETHI OpraHu3MoB. PoJib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBAHUIA.

Pazmpaxxumocte U peryisiiua |y opraHusmoB. Pasnpaxumocts y
OJIHOKJIETOYHBIX OPTaHU3MOB. TakCHUCHI. Pa3npaxkuMoCTh U peryssnus y pacTeHUM.
PocroBble BellecTBa U UX 3HAYECHUE.

HepBHas cuctema u pedaexkropHas peryisiuusi y XuBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOIIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOTO MO3ra IO3BOHOYHBIX >XMBOTHBIX. Peduexc wu
pediiekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanbHast peryiasauus U SHAOKPUHHAS CHCTEMA JKMBOTHBIX M YEJIOBEKA.
JKenes3pl SJHIOKPUHHON CUCTEMBI K UX TOPMOHBI. JlefcTBHE TOPMOHOB. B3auMOCBS3b
HEPBHOU U 3HJIOKPUHHOM cucTteM. [ unoranamo-runoduszapHas cuctema.

JdeMoHcTpanuu

IToptper: W. I1. [1aBnos.

TaGmuipl U cxembl: «OIHOKIETOUHBIE BOJIOPOCIN», «MHOTOKIECTOYHBIE
Bojopociny», «baktepumn», «lIpocreiimme», «OpraHbl IBETKOBBIX PpPaCTCHUI»,
«CucTteMbl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pactrenuit», «KopHeBble cucteMbl», «CTpoeHHe CTEOIs»,
«CTpoeHue JNUCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJNET YeI0BEKay,
«IInmeBapurenpbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «Mpiueynas — cucremay,
«BpraenurenbHas cucrema», «HIOKPUHHAS cHCTEMa», «CTpOEHHE MBIIIbD,
«Mmmynurer»,  «Kumeunononoctuele», «CxemMa  NUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI [O3BOHOYHBIX JKHUBOTHBIX», «CTpO€HUE THUIpbI»,




«CTtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHue n0XkaeBoro uepBs», «HepBHas
cuctrema peio», «HepBHas cucrema garymkw», «HepBHas — cuctema
npecMbikatomuxcs», «HepBHas  cucrtema  nruny, «HepBHas — cuctema
MIIeKOTUTaromux», « HepBHas cucrtema denoBekay, «Pediekcy.

OO6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpPENapaThl OJHOKICTOYHBIX
OpraHW3MOB, MHUKPOIIpENapaThl TKAHEH, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, XKUBBIE 3K3EMIUIIPhl KOMHATHBIX PAcTEHUH, repdbapuu
pacTeHUM pas3HBIX OTACJOB, BIAXKHBIE TMpenaparbl >KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKI[MU OECMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJIOBEKa,
00opya0BaHUE AJI IEMOHCTPALIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia U OeJIKOB MoJ AecTBUEM (hepMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALUK OTBITOB MO U3MEPEHUIO KUZHEHHON €MKOCTHU JIETKHX, MEXAHU3Ma
JbIXaTENbHBIX JBUKEHUMN, MOJEIH TOJIOBHOTO MO3Ta Pa3JIMUHbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHre TKaHEH paCTECHUI.

JlabGopaTopHas pabora «/3ydueHre TKaHEN KUBOTHBIX).

JlaGopaTopHas pabota «/3ydueHrne opraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. Pa3MHOKeHHe M pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOXKEHHSI OpraHU3MOB: Oecronoe (BKJIOYash BEr€TaTUBHOE) W
noysioBoe. Buael  0ecrnonoro  pa3MHOXKEHHs: TMOYKOBAHHME,  CIOPYJISLHUA,
dbparmeHTaiys, KIOHUPOBAHUE.

[TonoBoe pa3muoxkenue. IlonoBbie KieTku, i rametsl. Meio3. Cranun
meno3a. [loenenue xpomocom B Menose. Kpoccunrosep. brosiornueckuii CMbIC
M€Ho03a M IIOJIOBOTO TIipolecca. Mero3 W ero MECTO B JKU3HCHHOM IIHUKJIE
OpTaHU3MOB.

IIpen3aponpiieBoe pasputue. ['amMmerorenes y suBOTHbIX. 11010BbIE XKETE3BI.
OOpa3zoBaHue U pa3BUTHE NOJOBBIX KieTOK. CriepMarorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofaoTBOpeHHE W HSMOPHUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CrocoObl
OIUIOOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTenorenes.

NHauBHyallbHOE pa3BUTHE OPTAHU3MOB (OHTOTEHE3). DMOPHUOIIOTUS — HAyKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopgoeenesa. Craguu >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jpobnerwe. Tumbl  apoGieHwus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munol
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIICKOMUTAIOMIUX. 3apOJIBIIIEBhIC JTUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEH U3 3apOo/IbIIIEBbIX JTUCTKOB. B3auMHoe
BIUSIHAE 4YacTell pa3BUBAIOIIETOCS 3apojpliia (IMOpHOHAIbHAS WHIIYKIIHS).
3akiagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha 3>MOpUOHANIBHOE pPAa3BUTHE PA3IMYHBIX
(haKTOPOB OKPYXKAIOIICH CPE/Ibl.

Poct u pasButue xuBOTHBIX. [locTamOpuonanbublii nepuoa. Ilpsamoe u
HempsiMoe pas3BuTue. PaszButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 U HENPSIMOIO
pa3BUTHSI, UX PACIPOCTPAaHEHUE B OpHUpoJe. TUmbl pocTa KUBOTHBIX. DaKTOPBI



peryJsiiuy pocTa >KMBOTHBIX U 4yesoBeka. CTaiuy mocTAIMOPUOHATIBLHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepuopl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pasmuoxenune u pasputue pacreHuil. ['ameroput u cnopodur. Meiio3 B
YKU3HEHHOM IuKIIe pacTteHuil. OOpa3zoBaHue criop B npolecce Meitosa. ['amerorenes
y pactenuil. OnaoA0TBOPEHHE U PA3BUTHUE PACTUTEIBHBIX OpraHu3MoOB. J[BoitHOE
OIIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. O0pa3zoBaHKe U pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISILUN OHTOIEHE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

IToptpersl: C. I'. Hapamun, X. [lIneman.

Tabmuubl u cxembl: «BereratnBHoe pazMHOXeHUE», «TuUIbI Oecrmoiaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAIb», «Pa3MHOKEHHE HSBIIICHBDY,
«Pa3zmHOkeHue runpe», «Meito3», «Xpomocomel», «I'ameroreHes», «CtpoeHue
AMUEKIETKH U criepmarto3onnay, «OCHOBHBIE CTaauud OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkw», «JlBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHHI,
«CTpoeHne CeMsH OJHOJOJBHBIX U JABYIOJBHBIX PACTEHUI», «KU3HEHHBIN IUKII
MOPCKOM KamycCTbI», « KU3HEHHBIN UK MXa», «  KU3HEHHBIN UK NATOPOTHUKAY,
«KW3HEHHBIN IIMKJII COCHBD».

OOopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIpENnapaThl SHUEKIECTOK H
CIIEpPMAaTO30UJI0B, MOJENb «L MK pa3BUTHS JIATYIIKI.

JlabGopaTopHas padora «/3yueHne cTpOeHUs MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

IIpakTnueckasi pa6ora «BbpIsSBIEHHE TPU3HAKOB CXOJCTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

Jladoparopnasi padora «CTpoeHHUE OpPraHOB pPa3sMHOXKEHHS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W W3MEHYMBOCTH
OPraHNu3MoB

Hcropust cTaHOBJIEHUS M Pa3BUTHSI TEHETHKY Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp oTeduecTBEHHBIX YYEHBIX B Pa3BUTUU T'€HETUKH.
Pa6oter H. K. KonsiioBa, H. U. BaBunosa, A. H. benosepckoro, I'. [. Kaprieuenko,
10. A. ®mmnuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE T€HETUUECKHUE MTOHATUSI 1 CUMBOJIBL. ['OMOJIOrMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JTOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YHCTAsl JIMHUS, THOPHUIBI, TEHOTHUII, (PEHOTHIL.
OCHOBHBIE ~ METOJbI ~ TCHETUKH: THOPUIOJOTUYECKHUM,  IMTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Moptpetsl: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. N.
BasunoB, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabauubl 1 cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEIIUBAHUSI.




Jladoparopuast padora «J/lpozodpuina Kak OOBEKT TI'E€HETUYECKUX
WCCIICIOBAHUI.

Tema 12. 3aKkoHOMEpPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpeumBanue. IlepBeiii 3axkoH Menaenss — 3aKoH
ennHooOpa3us THOpUI0B epBoro nokoieHus. [Ipasuno nomuaupoBanus. Bropoit
3aKOH MeHaens — 3aKOH pAaclIeIUIeHUs NPU3HAKOB. lluTonornmueckue OCHOBBI
MOHOTUOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOTHI raMeT.

AHanuzupyoniee ckpemnBanue. [I[poMexxyTouHbIl XapakTep HacaeqOBaHUs.
Pacuienienrie Npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemmBanue. Tpetuil 3akoH MeHnzenst — 3aKoH He3aBUCHUMOTO
HacJeI0BaHUsI TPpU3HAKOB. [luTomornyeckue 0CHOBBI JUTHOPUAHOTO CKPEIUBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICAOBAHUE T'€HOB, HApYIICHHUE CLEIUIEHUS MEXIy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

I'eneTnka mona. XpoMOCOMHBIA MEXAHU3M ONPENEIICHHS Toa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIM M TE€TEpPOTaMEeTHBIM MOJI. | eHeThdeckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nNpu3HaKkoB, CHEIUVIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [imeloTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbIM aiuien3M. B3anMoAencTBUE HEAIEIbHBIX TE€HOB.
KommnementaprHocts. Onuctas. [lomumepus.

['eHeTnuecKkuil KOHTPOJb Pa3BUTHUSI PACTEHUW, >KMBOTHBIX M YEJIOBEKA, a
TaKKe (PU3MOJOTHYECKUX TMPOIECCOB, TOBEACHUS W KOTHUTHBHBIX (DYHKIIHIA.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBHS «XO35WH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHeTHdeckue acmeKkThl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OpMAIUU B TOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[Toptpersl: I'. Menaens, T. Mopran.

Tabauubl u cxembl: «IlepBbiii 1 BTOpoii 3aKkoHbl Menaens», « TpeTuii 3aKoH
Mennens», «AHamu3upyrouniee ckpenuBanue», «HemosHoe noMuHHMpOBaHUEY,
«CuernsieHHOE Haclel0BaHWe NPU3HAKOB Yy Jpo30oduibdy, «['eHeTnka monay,
«Kapuotun denmoeka», «Kapuotun apozoduib», «Kapuotum nOTHIBD,
«MHOXECTBEHHBIN aJlJICIN3M», « B3auMo1eicCTBHUE T€HOB.

OO6opynoBanue: MOJENb JUIsl JEMOHCTPAIMK 3aKOHOB €IWHOOOpa3us
rHOpUIOB TIEPBOTO TIOKOJICHWS] W PACHICIUICHUS TPU3HAKOB, MOJEIb IS
JIEMOHCTpPAllMM 3aKOHA HE3aBUCHUMOTO HACJEIOBAHUSA IPU3HAKOB, MOJENb JJIs
JIEMOHCTPAllMM CLEIJICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKponpenapar: «Jlpo3zodumnay.

IpakTnyeckass padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEILIMBaHUS Yy APO30(PUITB».

IIpakTHueckass padora «M3yyeHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEILIMBaHUS Yy APO30(PHITBD».

Tema 13. 3akoHOMePHOCTH U3MEHYMBOCTH



B3aumogeiicTBue reHotuna u cpeabl npu  GopMupoBaHUU (EHOTHUIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBEHHAS.

MonudpukanonHas HW3MEHYMBOCTh. Ponb cpeasl B GopMUpOBaHUU
Moau(UKaIMOHHOW M3MeH4YnBocTH. Hopma peakuuu mnpusHaka. BapuannoHHBIN
psn u BapuanmonHas kpuBas (B. Horanmucen). CpoiicTBa MoIu(UKAIIMOHHON
WU3MEHYHUBOCTH.

I'eHoTMIMUECKast N”3MEHUYUBOCTh. CBOMCTBA FTEHOTUITNYECKON N3MEHYUBOCTH.
Bunibl reHOTUITMYECKON M3MEHUUBOCTH: KOMOUHATUBHAS, MyTallUOHHAS.

KomOuHaTtuBHasT WM3MEHUMBOCTh. Mel03 M MOJOBOM MpOIECcC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIh KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IAHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpeesiax OJJHOrO BUIA.

MyTanoHHass W3MEHYMBOCTb. BHIbl MyTanMii: I€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHBIE W  MHAYUMPOBAaHHbIE MyTauuu. SlaepHble WU
HuTOIUIa3MaTuyeckue Myrtanuu. CoMaTuyeckue W MoJjoBble MyTauuu. [IpudnHb
BO3HMKHOBEHHUS MyTaluid. MyTareHsl W HUX BIHSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTM MYTAlMOHHOI'O IIPOIECCA. 3aKOH TOMOJIOTUYECKUX PSAIOB B
HacnencTBeHHoM m3MenunBocty (H.M. BaBuioB). BHesigepHass M3MEHUYMBOCTh U
HACJIEACTBEHHOCT.

Onuzcenemuxa U INUSCHOMUKA, POJb DNUSEHEMUYECKUX (HaKxmopos 8
HAC1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemoHcTpanumn

[loptpetsl: I'. ne ®pus, B. Moranncen, H. Y. BaBuios.

Tabmuer . cxembl: «Buabl  u3MeHunBOCTHY, «MonudukammoHHas
U3MECHYHUBOCTHY, «KomOnHaTuBHas U3MEHYHUBOCTHY, «Meiosy,
«OnnonoTBopeHuey, «I 'eHeTHUecKrue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTarmii.

OOopynoBaHue: KUBbIE M TepOapHbIE SK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHKH (poTorpadum) )KMBOTHBIX C PA3TUMYHBIMA BUAAMH U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKALMOHHON M3MEHUMBOCTU. I[locTpoeHue BapualMOHHOrO psna U
BAPUALIMOHHOW KPUBOI».

IIpakTuueckas padora «Myrtauuu y Apo3oduiibl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4ejioBeka

Kapuorun yenoseka. MexayHapoaHas mporpaMma HCCIEAOBAHUS T'€HOMA
yenoBeka.  Meronpl  M3ydyeHUsT ~[E€HETUKM  YeJIOBEKA: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBBIH, LIUTOTCHETUUECKUM, MOMYJISALIMOHHO-CTaTUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpeMeHHOE OIpeICICHUE FeHOTHUIIA;
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[1IIP-ananu3a. HacinencTBeHHbIe 3a00sIeBaHUs YelIOBEKa. [ eHHbIE 1 XPOMOCOMHBIC
Oosie3HU dYenoBeka. boyie3HW ¢ HACNEACTBEHHOM MPeapacioioKEHHOCTHIO.
3HaYCHUE MEAUIIMHCKOW T€HETHKH B MPEAOTBPAILICHUN U JICYEHUH N'€HETUYECKUX
3a00JieBaHUI 4YesloBeKa. MeauKo-reHeTUUeCKoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC



KJIeTKU. [IoHATHE «TeHEeTHYEeCKOoro rpy3a». OTUYECKUE ACIIEKThl UCCIECIOBAHUN B
00acTy pelakTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (HakTOphl MOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKA K
buznyecKOMy U XMMUYECKOMY 3arps3HEHUIO OKpYyXaromieil cpeabl. ['enernueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JleMoHCcTpanuu

Tabmuuel u cxembl: «Kapuotun yenoBeka», «MeTOabl U3YyUEHUSI T€HETUKH
4esioBeKay, «I eHeTnueckue 3a00JI€eBaHNS YEIIOBEKAY.

IIpakTuyeckas padora «CocTaBieHuE U aHAIU3 POJOCIOBHOMNY.

Tema 15. Cesiekniusi opraHu3mMoB

JlomecTuKanusa M CeleKIus. 3apoKJICHHE CEJIEKIMU W JOMECTHKAILIUH.
VYuenue H. U. BaBusona o LleHTpax npoucxoxaeHuss © MHOT00Opasusi KyJIbTYpPHBIX
pactenuii. Ponb cenexiuu B CO31aHUU COPTOB PaCTEHUN U MOPOJ )KUBOTHBIX. COPpT,
Mopo/Jia, MTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON M3MEHYNBOCTH
H. W. BaBunosa, ero 3HaueHue JJis CEIEKIIMOHHON pabOTHI.

Meroabl cenekuuoHHOW padoTel. MCKyccTBEHHBIM OTOOp: MAacCOBBIA U
VHIUBUTY JIbHBIM. Jrtarnsl KOMOHWHAIIMOHHON CCJICKIIUU. HctsiTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIy C MOMOUIBIO OIIEHKU
(eHoTHNa MOTOMCTBA U OTOOP MO F€HOTHUITY ¢ ToMouIkto aHamm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 KaKk  METOJ  CEJIGKIIMOHHOW  padoThI.
PainanimoHHbI 1 XUMUUYECKUN MyTareHe3 Kak UCTOYHUK MYTAIUN y KYJbTYPHBIX
dbopm opranusmoB. lcrnonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHMS M METOJIOB
pekomOuHaHTHBIX JIHK 115 mosrydeHns BCX0IHOTo MaTepraa Jijisl CeJIeKITUH.

[Tonyuenue MOJIUIUIOU]IOB. Bnaytpusugosas ruOpUIN3aIns.
brnuskopoacTBeHHOE — CKpemiuBaHue, win  uHOpuaAuHT.  HeponctBenHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmonab3oBaHue
rerepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenue Oecruionus
MEKBUAOBBIX THOPUAOB. JIOCTHXKEHUS CENIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
PeBOIOYUAN.

CoxpaHeHue U U3yUYCHHUE TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PAaCTEHUU U
WX JUKAX  poauWyed Uil CO3JaHUsT  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yueHue, coxpamenue u yYnpaeieHue
2eHeMUYeCKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIIO8bLX HCUBOMHBIX 8
Yensax YayuyuleHus Cyuecmseyrouux U co30anus HO8blx nopoo, JUHUL U KPOCCO8, 8
MOM YUcCle C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aAHUL
nepeoosulx uoell U nepCcnekmusHbIX MexHoaI02UlL.

JdeMoHcTpanuu

IToptpers: H. 1. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsunenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel v cxembl: «L{eHTpbI MPOUCX 0K ACHUS U MHOTO00Opa3us KyJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJIOTHYECKUX PSOB B HACIIEICTBEHHON W3MEHUYMBOCTUY,
«Metoapl cenekiuny, «OtnanéHnas rudpuanzanus», «MyTtareHesy.

JlaGopaTopHasi padora «/3yueHne copToB KyJIbTYPHBIX PACTEHUN U TIOPOL
JIOMAIITHUX KUBOTHBIX).




JlabGopaTopnas padora «/3yueHrne METoN0B CEIIEKIIUU PACTCHUN.

IpakTuueckas padora «lIpuBuBKa pacteHU.

Okckypcusi «OCHOBHBIE METOJBI M JIOCTMIXKEHHSI CEJICKIIMU PACTCHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, IUIEMEHHYIO bepmy,
COPTOMCTIBITATETILHBIN y4aCcTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOpHIO
arpOyHUBEPCUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOJIOTUSI U CHHTeTHYeCKasi OM0I0Tusl

OOBEKTHI, UCIOJb3yeMble B OHMOTEXHOJOTHMH, — KJIETOYHBIE M TKAHEBBIC
KYJIBTYPBI, MHUKPOOPTraHU3MBI, 170:¢ XapaKTEepUCTHKA. TpagunuonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUYeHne, TMOIYyYEeHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BUHOAEnMe. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHKPOOHMOJOTUYECKUX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BUTAMHHOB.

Co3nanue TEXHONOTUN U MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHsI T€HOMOB C LEJBIO MOJYYEHUsI OPTaHU3MOB M X KOMIIOHEHTOB,
coJiep KallliuX HE BCTPEYAIOIINECsS B IPUPOie OMOCUHTETUUECKUE Ty TH.

Knerounas naxenepuss. MeTonsl KyJabTypbl KJIETOK M TKaHEW PACTEHHU U
*KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3anuss W COMATHYCCKUM
sMOpuorene3. lcronb3oBaHuEe TamioOn0B B CeIEKIUM pacTteHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumei. Hcnonvzosanue MOHOKIOHANbHBIX U NOJIUKTIOHAIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHUE. PeKoHCTpyKuus
AULEKIETOK U KJIOHUPOBAHMUE JKUBOTHBIX. MeToA TpaHCIUIaHTALUU SAEp KIETOK.
Texnonozuu 0300posieHuUs, KyIbmMUSUpOBaAHUs U MUKPOKIOHAILHO20 PASMHONCEHUS]
CeNbCKOXO3AUCMBEHHBIX KYIAbIMYP.

XpoOMOCOMHass M TeHHass WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha W
koHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTrxkeHuns 1 epCreKTUBbI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. DKOJIOTHYECKHE
Y 3TUYECKHUE TPOOIeMbl TEHHOW WHKEHEPHUH.

Menmuuunckue onorexHosoruu. Ilocrrenomnas uudponas menuuuna. T11P-
JMarHocTuka. MeTa0oJIOMHBIA aHaIN3, TEHOIEHTPUYECKUI aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 340pOBbf. VICIOJIB30BaHHME CTBOJIOBBIX
kinetok. Taprernas Tepammsi paka. 3D-Ouommkenepuss mnsg  pa3paboOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COUYeTaHWEM TEXHOJIOTHH TpEXMEPHOro OWOMpUHTHHTA u ckaddoiaguHTa
JUIS PELIeHUs 3a4a4 IEPCOHAIM3UPOBAHHON MEIULIVHBI.

CoznaHne BEKTOPHBIX BAaKUMH C LEJIbI0 OOecredyeHuss KOMOMHUPOBAHHON
3anuThl OT Bo3Oynuteneir OPBU, yctaHOBiieHHME MOJEKYJISPHBIX MEXaHHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYcOB, BBI3BIBAIOIINX 0CO00 OMAacHBIC
3a00JIeBaHuUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabauuel u cxembl: «Mcrnonb30BaHre MUKPOOPTAHU3MOB B ITPOMBIIIIIIECHHOM
MPOU3BOJCTBEY, «KileTouHas nHxxenepus», «I'eHHast HHKEHEPUs».

JladoparopHnasi padora «/3yyeHue oObeKTOB OMOTEXHOJIOTUIY.

IIpakTnueckas padora «llosyyeHrne MOJIOYHOKUCIBIX IPOAYKTOBY.




Okckypeusi «bUOTEXHONOTHMA — BaKHEHIasi MNPOWU3BOAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkxaeHde W pa3BHTHE JBOJIONMHOHHBIX INpPeEICTABJIEHHUI B
onoJioruu

OpomonuonHas Teopuss Y. [lapeunHa. IIpennocbulku BO3HHUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas AesTenbHocTh Y. /lapBuHa.

JIBMKyIIMe CHIIBI 3BOTIONMU BUAOB 10 Y. JlapBrHY (BbICOKasi MTHTEHCUBHOCTh
Pa3MHOXKEHHS OpPraHM3MOB, HACJEACTBEHHAss W3MEHUYMBOCTh, Ooprba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTeTnueckot Teopun sBomtonuu (CT3). HelrpanbHas
teopusi dBojonuu. CoBpeMeHHas  HSBOJIIOIMOHHAsA  Ouojorus. 3HAauYCHHE
ABOJIIOIIMOHHON TE€OPUHU B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JdeMoHCcTpanuu

[Toptpetsl: Apucrorens, K. JIunueu, K. b. Jlamapk, 3. K. Cent-Unep, K.
Krosee, Y. lapeun, C. C. UerBepukos, U. 1. IlImansraysen, [Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBod npupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm QopMHUPOBAHUS
npucnocoOsieHnii 'y pacteHuil W >kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
MmapipyTa nyremectust Y. Japsunay, «Haxoaku Y. JlapBunay, «Dopmbl 60ps0bI
3a cymiectBoBanue», «llopoasl romybeit», «MHoroobpasue KylbTypHBIX (GopM
KarmycThl», «[lopoapl JOMANIHUX KUBOTHBIXY», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. JapBuny)», «Cxema COOTHOIICHHS IBUXKYIIIUX CHII IBOJIIOINI, « OCHOBHbBIE
MOJIO’KEHUS] CHHTETUUECKON TEOPUH IBOJTIOIIUN.

Tema 2. Mukpo3BoJIIOLHs U €€ pe3yabTaThl

[Tonynsiius Kak 3eMeHTapHas eauHuIa dBoItonnd. COBpEMEHHbBIE METObI
OIICHKM T'E€HETUYECKOTO pPa3HOooOpa3us W CTPYKTypbl nonyianuil. M3meHenue
reHodoHJa TOMYyJAIUU KaK »JJIEMEHTApPHOE OHBOJIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTuyeckoro pasHosecus J[x. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpPbI (ABMKYIIUE CHIIBI) JBOJIONUH. MyTarmOHHBIHA
npouecc. KomOuHaTuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHaIpaBJICHHBIC U3MEHEHUS YaCTOT aJljIesiel B monmysanusix. D ekt ocHOBaTEIs.
Sdexm bGymowinounoco eopaviwka. CHudceHue 2eHemuyecKko20 pasHo0OPAaA3UsL:
npuuunsl u cireocmsus. Ilposenenue agpgpexma opeiigha 2enos 8 OONLUUX U MATLIX

NONYJIAYUSX. Murpanuu. N3onsuus OIS reorpaduyeckas
(mpocTpaHcTBeHHas ), Ononoruyeckas (penpoayKTHUBHAs).
EctecTBeHHbIll 0TOOp — HampaBisiomui ¢akTop HBomOIUU. DOpMbI

€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTaOWIM3UPYIOMIMKM,  pa3pbIBAIOIINN
(nm3pyntuBHbIN). [lonoBoit oT00p. BO3HHMKHOBEHHE U HBOJIIOLHS COLMAIBHOIO
IIOBEJICHUS )KUBOTHBIX.



[Tpucnoco0aeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHMKPOIBOJIIOLHH.
Bo3HukHOBEHHE TPUCTIOCOOIEHUH y Oprann3MoB. ApoMop(}03bl U HANOA AT TAIIUH.
[Tpumeps! prcocoOIeHMid y OpraHU3MOB: MOPGOIOTHYECKUE, (PU3UOTOTHIECKHE,
OnoxuMHuuyeckue, moBefeHUYeckre. OTHOCHUTENBHOCTh  MPUCHOCOOIECHHOCTH
OpPTaHHU3MOB.

Bun, ero kpurepum u CTpykTypa. BuumooOpazoBaHWe Kak pe3ynbTaT
MUKpO3BOMIONUH. M30msmms — kimrodeBoi ¢aktop BuaooOpaszoBanus. Iyt u
CIIoCOObI BHJ1I000pa30BaHMUS: aJUIONIaTPUUYECKOe (reorpacduueckoe),
CUMIIATPUYECKOE  (IKOJOTHMYECKOE),  «MTHOBEHHOE»  (MOJIMILIOWIU3aLus,
ruOpuansanus). JJuTeIbHOCTh 3BOIIOLUOHHBIX TPOLECCOB.

Mexanu3mbl (opMHUpOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BomOLMOHHOW OuoNOrMM B pa3padOTKE HAyYHBIX METOJOB
COXpaHeHus1 6ropa3zHoo0pa3ust. MUKpPOIBOIIONUS U KOIBOIIOLUS Napa3uTOB U UX
X0351€B. MexaHn3mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHUKAM M CIOCOOBI
OOpBLOBI C HEH.

JdeMoHCcTpanuu

[Toptpersl: C. C. UerBepukos, 3. Maiip.

Tabmuubl 1 cxembl: «MyTallMOHHasE W3MEHYHUBOCTHY», «llomynanronHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinOepray, «JBuxyime
CWJIbl ABOJIIOLUNY, «DKOJOTMYECKass M30JSUUs MOMYJIALNI CEBaHCKOU (Qopenuy,
«['eorpaduueckas U30A1Us TUCTBEHHUIIBI CHOMPCKOM 1 IUCTBEHHUIIBI JayPCKO»,
«IIonmyJsIIMOHHBIE BOJIHBI YMCJIEHHOCTH XHIHUKOB M XKEPTBY», «Cxema AeCTBUA
€CTECTBEHHOTO 0TOOpay, «P@opMbl OOPHOBI 32 CYIIECTBOBAHUEY, «HAYCTpHATbHBIN
MenaHusMm», «oKuBble — uckonaemele»,  «lIOKpOBUTENBCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipengynpexnaronias oOKpacka MXUBOTHBIX», «DPU3HOJIOTHYECKHE
anantanuny, <«lIpucrnocoOneHHOCTh OpraHu3MoB U €€ OTHOCUTENIbHOCTDHY,
«Kputepuu Buga», «Bunpl-nBoitHukm», « CTpyKTypa BUJa B mpupoae», «Crnocoosl
BUI000pa3zoBaHusy», «I'eorpapuueckoe BUA00Opa3oBaHUE TPEX BUAOB JaHABIIICI,
«9Konoruyeckoe BHI000pa30BaHUE BUAOB CUHUI, «lloauruionasl pacTeHHid,
«KanycTHO-peieuHbIil ruopumy.

OOGopynoBanue: repbapuu pacTeHUM, KOJJIEKIIMHM HACEKOMBIX, Uydesia MTHIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCTOCOOJICHUM, Yydeia MTHUI] U 3BEPei pa3HbIX
BUJIOB, TrepOapuu pacTeHuid ONM3KUX BHUAOB, OOpPA30BABIIMXCA Pa3IUYHBIMU
CIIOCOOAMH.

JladoparopHasi padora «BbIsBIEHHE W3MEHYMBOCTH Yy OCO0€H OIHOTO
BUJIA».

Jladoparopuast pa6ora «[IpucnocoOnenusi OpraHu3MOB U UX
OTHOCHUTEIbHAS 11€JIeCO00Pa3HOCThY.

JladopaTopnast pa6ora «CpaBHeHHE BHAOB IO MOP(HOIOTHYECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJiionusi 4 €€ pe3yJibTaThl

Meroapl u3ydyeHMsT MakposBoiouuu. [laseoHTONOrMYECKHME  METOABI
uzydeHus: oHBomonuu. Ilepexonnbie ¢Gopmbl U GUIOTEHETHYECKUE PSAbI
OpTaHU3MOB.



buoreorpaduyeckue Meroabl u3ydeHus 3Bojitouuu. CpaBHeHHE (QIIOpHI U
dbayHpl MaTepuKOB W OCTpPOBOB. buoreorpaduueckme obOmactu 3emiau. Bumbi-
SHAEMHUKHU U PEJIUKTHI.

OMOPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOIbI U3yUeHUS
BOMIOLMU. ['€HeTMYecKne MEXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbI.
PynumenTapHble  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETUYECKHE,
OMOXUMHUYECKUE U MaTEMAaTUUECKUE METO bl U3yUEHHUs IBOIIONUU. ['OMOIOTrMYHbIE
redbl. COBpEMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTallUX U IBOJIOIMSI TEHOMOB.

OO61ue 3akOHOMEpPHOCTH (TIpaBHIIAa) SBOMOIUU. [Ipunyun cmenvl yHKYUL.
HeoOpatumocTs sBOmonuu. AxantuBHas paauanus. HepaBHOMEpHOCTH TEMIIOB
IBOJIFOLIUY.

JdeMoHCcTpanuu

[Toptpersl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, J. ['ekkensb.

Tabauupl u cxeMbl: «DOUTOreHETHUECKUI Psi JToIaaAn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedanb», — «Punuodute»y,  «CemeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3eMuan», «/peild KOHTUHEHTOBY,
«Penuktey, «HadanpHble CcTaguu 3MOpPUOHANBHOTO PA3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOrMYHBIE ¥ AHAJOTMYHBIE OpraHb», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelIOBEKa W IIMMIAH3e», «l JaBHBIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO0IIMe 3aKOHOMEPHOCTHU HBOJIIOLIANY.

OO6opynoBaHMe: KOJJIEKLUWH, repOapuu, MYJSDKA HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISIDKH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpouncxo:kaeHue U pa3BuTHE )KU3HHU HA 3emJie

HayuHble runoTe3bl NpPOUCXOXKIAEHUS XU3HM Ha 3emiie. AOuoreHes u
naHcrepmusi. /JJoHayuHble IpeACTaBICHUS O 3apOKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnnannanuanw, JI. [Tactepa. [IponcxoxkaeHue ®u3HU U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTaHUYECKOU 3BOJIFOLIUHU. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKas OdBOJIONUSA. AOUOTEHHBIM CHUHTE3
OpraHuyeckux BemecTB u3 Heoprannudeckux. OmeiTt C. Mumiepa u I'. IOpwu.
O6pazoBanue noaumepos u3 MmonoMepoB. KoanepBarnas runote3a A. Y. OmapuHa,
runore3a mnepBuuHoro OynpoHa Jkx. XomnpgeiHa, reHetuueckas rumote3a [
Ménnepa. Pubosumbr (T. Yex) u runoreza «mvupa PHK» V. T'unbGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIETKH.

Hcropust 3emMaum U MeTtonsl €€ u3ydeHus. lickomaemble OpraHMYECKHUE
octarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuTenbHass U aOCOIMIOTHAs
reOXpOHOJIOTHS. [ €0OXpOHOJIOrMUeCKast IKaja: S0HbI, dPbI, IEPUOIbI, TOXU.

Havanenpie stanbel oprannueckor sBoimonuu. [losBineHne wu 3BorONUA
NEPBBIX KJIETOK. DBOMIONMSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOTUIEHKH KaK aHaJjor MEpBBIX Ha 3eMie cOOOIIEeCTB.
CrpomaronuTtsl. [IpokapruoTsl U 3yKapHUOTHI.



[IpoucxoxaeHne 3ykapuoT (CUMOMOTeHe3). DBOJIIOIMOHHOE POUCXOKIACHHUE
BUPYCOB. [IpoucxoxkieHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl BOIIONUN BBICIINX pacTeHuid. OCHOBHBIE apoOMOP(O3bI
pacrennii. Bpixoxg pacrennit Ha cymry. IlosBieHHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMHU cymd. CeMmeHHble pacTeHus. [IpoMCXOXKIEeHHE I[BETKOBBIX
pPaCTCHUMN.

OcHOBHBIE 3Tambl SBOJIOLUUUA KUBOTHOTO MUpa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKM3Hb B BOAE. DBOIIOLUS MMO3BOHOYHBIX.
[Ipoucxoxnaenne ambubuii u pentwiuil. [IpoucxoxacHUe MIICKONUTAIONIUX U
ntul. [lpunnun xmoueBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3zBuTtne xu3HM Ha 3emuie MO 3paM MU IEPUOAAM: apXeu, MPOTEPO3OW,
najaeo30i, Me3030H, KaitHo301l. O0111as XapaKTepUCTHUKA KJIMMAaTa U Ie0JI0TUYECKUX
npoiieccoB. [losiBieHNE U pacUBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBUS U BJIMSIHUE HA ra30BbI COCTaB aTMOC(hEpHI.

MaccoBble BEIMUPAHUS — IKOJOTUYECKUE KPU3UCHI Npouioro. [IpuuuHer u
CJIIECTBUS MAacCCOBBIX BBIMHpPaHHU. COBPEMEHHBIN JKOJOTHUYECKHNA KPHU3HC, E€r0
ocobenHoctu. [Ipobnema coxpaneHus: 6nopazHooOpas3us Ha 3eMiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIMIBE KIaccupukanuu
oprann3MoB. OCHOBHbIE CUCTEMATHUUECKUE TPYIIIbI OPTaHU3MOB.

JdeMmoHcTpanuu

IMoptpetsl: ®@. Peau, JI. Cnannannanu, JI. [Tacrep, . . Meunukos, A. N.
Omnapun, JIx. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuier u cxembl: «Cxema onbiTa @. Peany, «Cxema onwita JI. [Tactepa mo
M3YUYCHUIO CaMO3apoXKIeHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. IOpwu»,
«JTanpl  HEOPTraHUYECKOW  3BOMIOLMMN»,  «[ €OXpOHOJIOrMYECKass  IIKaiay,
«HayvanbHble 3Tambl OpraHUYECKON ABOIONMNY, «Cxema o0pa3oBaHUS dYKapHOT
nyTéM cumoOuorenesa», «Cucrema >KuUBOM nOpUpoab», «CTpOoeHHE BUPYCaAy,
«Apomopdo3sl  pacteHuit», «Punnoduth», «OIHOKIETOYHBIE BOJAOPOCIH,
«MHoroxkJietounble  Bogopociny, «Mxwu», «llanmopotHukm», «l'onocemeHHbIe
pactenus», «Opraubl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHUS KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «IIpocteitmmey, «Kumeunomnonoctabie», «Ilmockue
yepBu», «YUneHucroHorue», «PoIOB», «3emHOBOAHBICY, «IIpecMbIKarommecs,
«lItnupyy, «Mnekonuraromme», «Pa3BuTre XKU3HU B apXeUCKOU 3pey», «Pa3Butue
JKU3HH B IPOTEPO3OMCKON 3pe», «Pa3BUTHME XKU3HM B TNAJICO30MCKOU 3pe»,
«Pa3BuTHE KN3HU B ME3030MCKOM 3pey», «Pa3BUTHE )KU3HU B KAWHO30MCKOM dpeEy,
«CoBpeMeHHasi cucTeMa OpraHuYeCKOTO MUPay.

OGopynoBanue: repOapud PpacTEeHUN pPa3IUUHBIX OTAEJIOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIE MIPEMNAPAThl ) KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIMU
WTJIOKOXKUX, CKEJIETHI MTO3BOHOUHBIX KHUBOTHBIX, Uydesia NTUIL U 3BEPEr, KOJICKIIUN
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOMAEMbIX, MYJSKA OpPraHUYECKUX OCTATKOB
OpTaHU3MOB.




Bupryansnaa s1aGoparopnas pabdora «MoxaenupoBaHue — OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOreHHOTO CUHTE3a OPTaHUYECKUX COCIMHEHUH B
NEPBUYHOI aTMochepe».

JlaGopaTopHas pa6ora «l3yueHHe W OINHCAHWE HCKOIMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IpakTnueckass padora «/I3yyeHue 0OCOOEHHOCTEW CTPOCHUSI PACTEHUI
Pa3HBIX OT/ICIIOBY.

IIpakTHueckas padora «/3yueHrue 0cOOEHHOCTENW CTPOSHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpouncxoxaenne 4ea0BeKa — AaHTPOIOTeHE3

Paznensl 1 38724 aHTPONOIOTHU. METOIBI aHTPOTIOJIOTHH.

CraHoBi€eHUE MPEICTABICHUI O MPOUCXOXKICHUU 4YellOBEeKa. Penuruosnbie
BO33peHUA. COBPEMEHHBIE HAYUYHBIE TEOPHUHU.

CXO0JICTBO 4€JIOBEKA C ) KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHNUE YETTOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKA € JKMBOTHBIMH:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHOJIOTUYECKHE, ($hU31010r0-0OMOXUMHUECKHUE,
noBeAeHYeckre. OTINYMS YETTOBEKA OT KUBOTHBIX. [IpAMOXO0XKIECHNE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBrkyiue cuiibl ((hakToOphbl) aHTPOIIOTEHE3a: OMOJIOTHYECKHE, COIIHAIIbHBIC.
CooTHoleHHne OMOJOTUYECKUX U COIIMAIIBHBIX (PAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTaauu aHTpomoreHe3a. PaHHWe 4YenmoBEeKOOOpa3Hbie 00E3bSHBI
(IPOKOHCYJIBI) M PaHHWE IMOHTHBI — OOIIHE TTPEIKH YeIOBEKOOOPA3HBIX 00€3bsSH U
J0JIei. ABCTPaIONUTEKU — JBYHOTHE MPEIKH JroJei. UenoBek yMelnblid, MepBbIe
M3TOTOBJIEHUS OPYAUU TpyAa. UelloBEK NPSIMOXOASIIMN U IEPBBIN BBIXO JIFOJCH 32
npenensl Appuku. YUenoBek reiaenbOepreckuii — o0 npeIoKk HeaHAepTaaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3yMHOro. YenoBEeK HEAHAEPTATbCKUN KaK BHUJ JIIOACH
XOJIOJIHOTO KJIMMarta. YenoBeK pa3yMHbIM COBPEMEHHOTO THMA, JICHUCOBCKHM
YeJOBEK, OCBOEHHE KOHTHUHEHTOB 3a mpeaenamu Adpuku. [lameorenervka wu
[aJIEOr€HOMUKA.

DBOJIIOLMSI COBPEMEHHOTO 4esioBeKa. EcTrecTBeHHBI OTOOP B MOMYJIALMSIX
yenoBeka. MyTaimoHHBIN Tiporiecc U nosumopdusm. IlonynsiuoHHbBIE BOJHBI,
npeiid reHoB, murpanus U «3PpdheKT ocHOBATENs» B MOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. lloHatue o pace. bornpline pacel: €BpONEOUHAs
(eBpaswmiickasi),  aBCTpajO-HErpouJHAas  (PKBATOpUAJbHAs),  MOHTOJOUAHAsS
(a3uarcko-amepukaHckas). BpeMs W myTH paccelieHHs 4elOBeKa IO IUJIaHETe.
EnunctBo  dyenoBeueckux  pac. HaydyHas  HECOCTOSITEIBHOCTh  pacHU3Ma.
[Ipucrnoco6eHHOCTh YelOBeKa K pa3sHbIM  YCJIOBUSAM OKPY)KAIOIIEH Cpeibl.
Bnusnue reorpaduyeckoit cpeipl U Aperida reHoB Ha MOPHOIOTHIO U PUZUOTOTHIO
YEJI0BEKA.

MexaucuuruiiHapHble  MeToabl B (u3uyecko  (OMOJIOTHYECKOi)
AHTPOMOJIOTUM.  OBOJIOLIMOHHAS ~ AHTPOMNOJIOTMS W MAJIEOAHTPOIOJIOTHUS



YEeJI0BEUECKUX MOMYyJAlui. buoconuanbHbie MCCAEIOBAHUS MPUPOJIBI YEIOBEKA.
HccnenoBanre KO3BOMIOMUHM OMOIOTHIECKOTO U COIMMAIBHOTO B YETIOBEKE.

JleMoHCcTpanuu

IToptpersl: Y. Hapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabsauupl U cxembl: «MeToIbl aHTPOIOIOTHNY, «I 0JOBHOW MO3I YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD», «CKENeT dYelnoBeKa M CKEJeT IIUMIIaH3ey,
«PynMMEHTHI U aTaBU3MbIY, «J[BHXKYIIIME CUIIBI AaHTPOIOTEHE3a», « DBOITIOLIMOHHOE
JIPEBO  YEIOBEKa», «ABCTpajonutTek», «YenoBek  ymenwli», «YemoBek
NPAMOXOIINNY, «J[eHncoBCcKuid yenoBek» «Heanaepranbiby, « KpoMaHbOHIIBDY,
«ITpenku yenoBekay, « ITambl HBOIIOLIMN YETOBEKa», «Pachl ueioBeKkay.

O0GopynoBaHue: MYJSDKM —OKaMEHEJIOCTeH, TPEeJAMETOB MaTepHajbHOU
KyJIbTYpbl TIPEAKOB 4YeJloBeKa, penpoayknuu (portorpadhum) KapTuH C
MUQOJIOTHIECCKUMU W OHOJICHCKUMM CIOKETaMH TIPOUCXOXKICHHUS 4YeJIOBeKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJIEIb
yeperna uyesloBeKa U yeperna MMITaH3€e, MOJIe]Ib KUCTH YeJI0BEKa U KUCTHU IIMMIIaH3e,
MOJIEIIA TOPCA MPEAKOB YEIOBEKA.

JlaGopaTopHass pa6ora «l3ydeHue OCOOCHHOCTEH CTPOCHHSI CKeyeTa
YeJI0BeKa, CBA3AHHBIX C MPSIMOXOXKICHUEM.

IIpakTHueckas padora «/3ydeHre 3KOIOTHUECKUX aANTAIMI YETOBEKaY.

Tema 6. Dkoj0orHsi — HAyKa 0 B3aMMOOTHOIIEHHSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY Kalolel cpeaou

3apoxkneHue U pazButue dkojoruu B Tpyaax A. I'ymbonpara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaum
AKO0JOTHH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMH.

Meroast skonoruu. [loneBbie HabMOIEHUS. DKCIIEPUMEHTHI B DKOJIOTHH:
NpupoJiHble W JaboparopHbie. MoaenupoBaHue B 9SKOJOTMU. MOHUTOPHUHT
OKpY’Karolel Cpe/ibl: JIOKaIbHBIN, peTUOHATBLHBIN U T100abHBIH.

3HaYECHWE DOKOJOTMYECKMX 3HAHUM I YEJIOBEKa. JKOJIOTHYECKOE
MHPOBO33PEHNE KAK OCHOBA CBSI3€M yesnoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTUYECKOM KYJIbTYPbI U 3KOJOTUYECKON TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Moptpetni: A. I'ymbonbar, K. @. Pynse, H. A. Cesepiios, 3. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmmibl B cxembl: «Pa3aensl skojiorun», «MeTtoasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEN CPEIbD».

JlabopaTopHasn padora «3yuenue METOJIOB DKOJIOTUYECKUX
VICCIIEIOBAHUI.

Tema 7. Oprannsmsl u cpeaa 00MTaHUA

DKoJiornueckre (pakTopbl U 3aKOHOMEPHOCTH UX AercTBud. Kiaccudukanus
HKOJIOTHYECKUX (PakTOpOB: abuoTHUYEeCKUEe, OMOTHYECKUE, aHTponoreHHbie. OO1ume
3aKOHOMEPHOCTH JAEUCTBUS dKojormdeckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpPIaHU3MBl.



Ab6uotnueckue Qaxtopbl. CBeT Kak 3Kojoruyeckuit dakrop. JleicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CIEKTpPa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUH M JKMBOTHBIX [0 OTHOIIEHHIO K cBeTy. CHUTHaJbHas poOJib CBETA.
doTonepuoausm.

Temnepatypa kak skosnornueckuit (axrtop. JlelicTBue Temmeparypbl Ha
opranu3Msbl. [IoMKUIOTEpPMHBIE U1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocte kak skojorumdeckuit ¢aktop. IlpucrnocobneHuss pacTeHH K
nojJiep>kaHuio BogHoro Oananca. Kiaccudukanus pacTeHUd MO OTHOUICHUIO K
Bojie. [IpucnocoOnenust )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlHAs, MOYBEHHAs,
r1yOMHHAs  TOJINOYBEHHAas, BHyTpUOpraHusMeHHas.  DU3HKO-XMMHUYECKUE
0COOEHHOCTH cpesi 0ouTaHus oprauu3mMoB. [IpucnocobaeHnss Opranu3MoB K KU3HU
B Pa3HBIX Cpeaax.

buonornueckne purmbl. BHemHne u BHyTpeHHHE PUTMBI. CyTOUYHBIE H
rofuyHbie puTMbl. [Ipucnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHUSIM
YCJIOBHM KU3HMU.

Xusnennsle Qopmbl opraHu3moB. llonsTue o KuU3HEHHOH (opme.
KusHeHnHble POpPMBI pacTEHUI: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBbIE (OPMBI KUBOTHBIX: THAPOOHOHTHI,
re00MOHTBI, a9p0OHOHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue  daktopel.  Bumgbl = OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOKO03 U ero (opmsbl. [lapasutusm, koonepauus,
MyTYyalu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMoOJIeCcTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKHX B3aUMOJCHCTBUI JJisi CYIIECTBOBAHUS OpPraHU3MOB B Cpeje
oOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUS.

JdemoHcTpanumn

Tabnuibel U cxeMbl: «kosorudeckue ¢akTopb», «CBETOBOM CIIEKTPY,
«IKOJIOTUYECKHAE TPYIIIBI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», «TEIIOKpPOBHbBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE JKMBOTHBIEY», «DU3HOIOTHYECKHE aJanTalnuu
KUBOTHBIX», «Cpenbpl o00UTaHUS OpraHu3MoBy, «buosornueckue pHUTMBDY,
«Kuznennele popmbl pacTeHuil», « KuzHeHHbIe (HOPMBI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJUCTBEHHOTO Jiecay, «JKOCHCTEMa XBOWHOro Jeca», «Llemu nuraHus»,
«XUIITHUYECTBOY, «ITapazutuzmy, «KoHKypeHIms», «CumOmn03»,
«KommeHcanuzmy.

O06opynoBanue: repdapuy PacTCHHH W KUBOTHBIX, IPHUCIIOCOOJICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAaKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHMId, CBETOJIIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUIEKIMHU TEIJIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydesa MTULl U 3Bepeil, repdapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepopuraM, me30puTaM, KOMHATHBIE
pacTeHusl TaHHbIX TPYMI, KOJUIEKIIMN *KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repOapu M KOJUIEKIMM pACTEHUH U IKUBOTHBIX, OO0JaJaONIMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUM KU3HM, repbapuu u




KOJUUICKIIMM PACTEHUW M JKMBOTHBIX PA3JIMUHBIX KU3HEHHBIX (OPM, KOJUICKIIUH
YKUBOTHBIX, YUYaCTBYIOUIUX B PA3JIMUHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

Jladoparopuasi pa6ora «BpIsBlIeHHE TPHUCTIOCOOIEHUN OPraHU3MOB K
BIIMSIHUIO CBETaY.

Jladoparopuasi pa6ora «BpIsBIeHHE TPHUCTIOCOOTCHUN OPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

Jladoparopnasi padora «AHATOMHYECKHE OCOOCHHOCTH pACTEHHHA W3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Dko10rusi BUA0B H MOMYJISI U

OKOJIOTUYECKUE  XapaKTepucTuku  nomynsuud.  [lomymsamms — kak
ouonoruyeckas cucrema. Poiab HEOqHOPOAHOCTU cpeabl, GU3HNUECKUX OaphepoB U
0COOEHHOCTEHW OMOJIOrMH BUAOB B (JOPMUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYpPHI
nonyisanuid. OCHOBHBIE TIOKAa3aTENW MOMYJALUMUA: YUCICHHOCTh, IUIOTHOCT,
BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKOJOTUYECKask CTPYKTypa nonyssinuu. OIEeHKa YHCIEHHOCTH MOIYJISLUY.
JlnHaMuKa MmomyJsAnuud U €€ peryyisiuus. bHOTHYEeCKUN TMOTEHIMA MOIMYJISLUY.
MoaenupoBanve TMHAMUKHA TONMYJsiIHUU. KpuBble pocTa YMCIEHHOCTH OIS,
KpuBbie BbDKMBaHMS. Perynsius YUCIEHHOCTH MOMYJSUUNA: pojb (HAKTOPOB,
3aBUCAIIMX M HE 3aBUCSINUX OT IJIOTHOCTH. DKOJOTHUYECKUE CTpaTeruu BUaoB (I- u
K-cTparerun).

[Tonsitue 00 3KoyNOrMUEcKO HUIIE BUAa. MectooOuTanue. MHoromepHas
MoJzenb dKosiornueckon Humu Jx.M. XarunHcoHa. Pa3zMepbl 3KOJIOrMYecKoun
Huw. [loreHnmanpHas u peann3zoBaHHas HULIM.

Bua kak cucrema monmynsiui. Apeanbl BUIOB. Buabsl M uUX >KU3HEHHbBIE
CTpaTerun. JKOJOTUUECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUS W MWIPAMK KUBOTHBIX. bHosiornueckue
VMHBA3UHU YyKEPOIAHBIX BUJIOB.

JdemoHcTpanumn

[Moptper: JIx. . XaTunHCOH.

Tabnuibl UM cXeMbl: «IKOJOTMYECKUE XapaKTEPUCTUKU TOIMYJISLIUI,
«IIpocTpaHcTBEeHHasi  CTpyKTypa momysinum», «Bo3pacTHble  nupaMuabl
nonyysiiun», «CKOpOCTh  3acelieHUss TIOBEPXHOCTH 3eMJIM  Pa3IMYHBIMU
opranuzMammy, «Mojeib 3kosiorndeckor Humu k. M. XaTynHcoHay.

Ob6opynoBanue: repdbapun pacTeHUHN, KOJUICKIIMH >KUBOTHBIX.

Jladoparopuasi pa6ora «[IpucmocoOneHuss cemMsH pacTeHUH K
PacCeNCHUIO».

Tema 9. Jko0rust co00MIECTB. IKOJIOTHIECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buorieHo3 u ero crpykTypa. CBsI3M MEXIy
OopraHu3MaMH B OMOIICHO3E.

Okocuctema Kak oTkpbiTas cucrteMa (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLUEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHH. Tpoduueckue menu u cetu. AOHOTHUECKHUE OJIOKH



skocucteM. [1ouBbl 1 Wbl B AKOCHUCTEMaX. KpyroBopoT BelecTB U MOTOK YHEPTUU
B DKOCHUCTEME.

OcHoBHBIE  TOKa3aTeld  JKOCUCTeMBl. buomacca ©W  HOpoAyKuus.
DKOJIOTUYECKHE MUPAMUIBI YCell, ONOMACChl i SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKiieccuu. llepBuuHbIE U
BTOPHYHBIE CYKIIECCHM W WX NPHYAHBL. AHTPOTIOTEHHBIC BO3JICUCTBHUS Ha
cykneccuu. KnnmakcHnoe cooOiectBo. bropasnoobpasue u nmoiaHoTa KpyroBopora
BEI[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. JKOCUCHEMbL 03EP U peK. IKocucmemvl Mopet U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, cmenell, NyCMmblHb.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATrpo3KocucTtema. ArpoiueHo3. Paznuuus
MEXy aHTPOIIOTEHHBIMU U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. l'opojckas
bnopa u (¢ayna. CuHaHTpomnuzaiusi ropojickorl ¢ayHbl. buomorudeckoe u
XO3IMCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (DOPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B
skocuctemax. Ponv kackaonoco 3gghexkma u 6udo8-30ughukamopos (Kirouesvix
61008) 6 (pyHKYUOHUposaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISIIUI U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030€liCmeUss  3a2pA3HeHUll  pPA3HbIX  MUN08  Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20 ~ HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUAL.
MeTton0510rusi MOHUTOPUHTA €CTECTBEHHBIX  AHTPOIOTEHHBIX YKOCUCTEM.

JlemoHCcTpanumn

IMoptpert: A. Ix. Tencnu.

Tabmumet ~ w cxeMbl:  «CTpykTypa  OuoleHo3a»,  «IKocucTeMa
HIUPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEeMa XBOMHOTO Jiecay, «DYyHKIMOHAJIbHBIC
IPYIIIBI OPraHU3MOB B SKOCUCTEMEY, « KpyrOBOPOT BEIIECTB B SKOCUCTEMEY, «I]enu
nuTaHus (macTOMWIIHAs, JACTPUTHAs)», «IDKOJOTHYecKass THpaMujia Yucem,
«IKoJIoTHYecKasi upaMuia OMomMacchly», «IKOJOTHYECKasi MUpaMuia SHEPTUMY,
«O0pazoBanue 0osotay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «9KoCHCTeMa 03epa», «ArporeHo3», «KpyroBopor BemecTs u MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypOboskocuctemy.

Ob6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIMH HACEKOMBIX, Yydeia TUIT !
3Bepeit, repbapuu KyJabTypHBIX M TUKOPACTYIIUX PACTECHUH, aKBapUYyM KaK MOJIEIb
HSKOCHUCTEMBI.

IMpakTnueckas padora «/3ydyeHue u onrucanue ypoosKOCHUCTEMBD».

Jladoparopnasi pa6ora «M3yueHue pa3sHOOOpa3usi MENKUX MOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKcKkypeusi «IKCKypcUs B TUIIMYHBIN OMOreolneHo3 (B 1yopaBy, Oepe3HskK,
€JIbHUK, HA CYXO/I0JIbHBIA UM TOMMEHHBIN JTyT, 03€PO, OOJIOTO).

IKcKypeusi «IKCKYpCUsi B arpo’KOCUCTEMY (Ha TOJi€ WM B TEIJIMYHOE
XO03SHUCTBO)».




Tema 10. bBuocdepa — riodaabHas 3KocucTEMA

buocepa — obOmemnanerapHas o0osodka 3eMiid, TH€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIA JXKM3Hb. PazBuTHe mpeacTaBieHuit o omocdepe B Tpyaax J. 3rocca.
Yuenue B. U. Bepraackoro o 6nochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BelIeCTBO OMOchepsl U €ro PyHKITHH.

3aKOHOMEPHOCTH cyliecTBOBaHusl 6uochepsl. OcobeHHOCTH Onocdepsl Kak
rio0abHOM 3KOCcUCTeMBI. J{MHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXUMHUYECKHUE IIUKIIBI (YTaepoa, a3oTa). PUTMUUHOCTE siBJIEHUH B
ouocdepe.

3oHansHOCTh OMOchepbl. [lonstue o Ouome. OCHOBHbIE OMOMBI CYIIIH:
TYHJpa, XBOMHBIE JIECA, CMEIIAHHBIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENU, CABAHHBI,
MyCTBHIHU, TPOITMYECKHUE JIeca, BBICOKOTOPhs. KiumaTt, pacTUTENIbHBIN U KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa U pyHKIHS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHIIHMAJIA
1 OnocepHbIX PyHKIUH.

JdeMoHCcTpanuu

[Toptpersl: B. U. Bepuaackuii, J. 3rocc.

Tabauuel u cxeMel: «l'eocheprl 3emin», «KpyroBopoT a3ora B MPUPOIE,
«KpyroBopoT yriepojga B mpupone», «KpyroBopoT KUCIOpOJa B MPUPOAEH,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OWOMBI Cyminy, «Kiaumatudyeckue
nosica 3emnn», «TyHapay, «Talra»y, «Cmemanueiii gec», «lIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponndeckuil gecy.

O6GopynoBanue: TepOapuM pacTeHUH pa3HBIX OHWOMOB, KOJUICKITUU
YKUBOTHBIX.

Tema 11. YesioBek u okpy:xamoinas cpeaa

OKOJIOTUYECKUE KPHU3WUCBI M MX MpUYUHBL. Bo3geicTBue uyenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOIHOM
cpenpl. OxpaHa BOJHBIX pecypcoB. PaspymieHue nouBbl. OXxpaHa MOYBEHHBIX
pecypcoB. MI3meHnenue knumara.

AHTpOIIOTEHHOE BO3JECHCTBUE HA PACTUTENIBHBIN U KUBOTHBIA Mup. OXpaHa
pPACTUTENIBHOTO M KUBOTHOrO Mupa. OCHOBHBIE MNPHUHITUIIEI OXPaHbI TMPUPOJIBI.
Kpacasie xHuru. Ocob0o oxpansemble mpupoanbie Tteppuropun (OOIIT).
borannyeckue caibl U 300J10TUYECKUE TTAPKH.

OCHOBHbBIE TMPUHILMIBI YCTOMYMBOTO Pa3BUTHUSI YEJIOBEUYECTBA M MPUPOJBI.
PanonanpHO€ ~ MPUPONOMOJIB30BAHUE W COXpaHEHHUE  OMOJOTUYECKOTO
pasHooOpasust 3emiu. OOmmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa M €T0 BEPOSTHHIC TTOCIIC/ICTBHUS.

Pa3BuTne METOJNOB MOHHMTOPHUHIAa Pa3BUTHS OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvie ucciedo8anus nepexooa K pecypcocbepezaowei U
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnuvle ungopmayuonnvle cucmemsl, obecneyugaroujue O00CmMyn K
uHgopmayuu no  cocmoAHur0 OMOENbHLIX U008 U dKocucmem. (OcHoOBbl



9Kopeabuumayuu 3Kocucmem U cnocobos 6opbObL ¢  OUONOBPEIHCOCHUAMU.
Pexoncmpykyus mopckux u nasemuvix sKocucmem.

JleMoHCcTpanuu

TaGmumel ~ w cxembl:  «3arpsisHeHHe  aTMocepwl», «3arps3HeHue
ruapocdeprr», «3arps3HeHue mnouBbl», «llapHukoBbil  3ddexT», «Ocobo
OXpaHsSEeMBbIE MPUPOIHBIE TEPPUTOPHUI», «MOJETH YIIPaBISIEMOTO MUPAY.

Ob6opynoBanue: ¢pororpaduu OXpaHsIeMbIX PACTEHUHN U KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepaiuu, KpacHoii KHUTH peruoHa.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MU HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBnuBaeTr TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
oOyJaromuMHUCs MPOrpaMM CpeaHero oOmiero oOpa3oBaHUsA: JIMYHOCTHBIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMMBbI 10 OUOJIOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIAIONINE: OCO3HAHUE O0YYaIOIIMMUCS POCCUUCKOM
rpakIaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACNICHUIO, Haiuyue momueayuu K OOydEeHUIO  OHOJIOTHH,
yeleHanpasienHoe pazsumiue BHYTPEHHHUX YOEXIEHWHW JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, MPUCYIIUMHU CUCTEME
OMOJIOTUYECKOTO 00PA30BAHUS, HAIUYUE NPABOCOZHAHUS DKOIOTUUECKON KYJIbTYPHI,
CNoCcoOHOCMU cmagume NEIN U CTPOUTH )KU3HEHHBIE TJIaHBbI.

JIngyHOCTHBIE PE3yIbTAThl OCBOSHUS TPOTPAMMBbI MO0 OMOJIOTUH JOCTUTAKOTCS
B EJIUMHCTBE Y4YEOHONW M BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAIUIIUOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE MpaBUJIaMH U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIIECCaM CaMOIO3HAHUS, CaMOBOCIHUTAHUSI U
CaMOpa3BUTHUsS, PA3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBOKEHUSI K 3aKOHY W MPABOIOPSIKY, YEJTOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, TpUpoic U
OKpYKaroUIen cpelie.

JImdHOCTHBIE pE3yNbTaThl OCBOCHHUS ydeOHOro mnpeamera «buomorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBA, pacHIMpPEHUE >KU3HEHHOTO
OTMBITA W OMbBITA JAEATEILHOCTU B MPOIECCe peaiu3alliid OCHOBHBIX HampaBiIeHUN
BOCIUTATEJILHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCITUTAHUSI:



c(hOpPMHUPOBAHHOCTH IPAKIAHCKOHN MO3UIIMH 00YUAIOIIETroCs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIECTRA;

OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX IpPaB W OOS3aHHOCTEH, YBAKCHHE
3aKOHA M IIPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IPH CO3IAHUU
y4€OHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATENIBHBIX 3a/1a4, BBIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CITIOCOOHOCTh  ONpPEACNATh COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBICHSATH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JCHCTBUSIX HEOOXOIWMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JTIOJICH ¢ Pa3HBIMHU YOEKIECHUSIMHU, KYJIbTYPHBIMH IICHHOCTSMH U
COLMAJIBHBIM IT0JI0KEHUEM;

FOTOBHOCTb K COTPYIHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJHEHUSA
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEILCKUX 3a7ad, YBaXXUTEJIbHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NPH OOCYXICHUU CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COACPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM TPaXJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUSA K CBOEMY HApPOJYy, YYBCTBAa OTBETCTBEHHOCTH MEPEN
PonuHou, ropioctu 3a CBOM Kpal, CBOXO PoJiiHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOSII€e MHOTOHAIIMOHAJIBHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOLIECHHE K MPUPOJIHOMY HACIEAUIO U TAMSITHUKAM [PUPOJIBIL,
JNOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUUCKHX YYEHBIX B CTAHOBJICHUE H
pa3BUTHE OWOJOTHMH, TOHUMAaHUS 3HAUYCHHUS OWOJOTUU B TO3HAHUH 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaeiHas yoexaEHHOCTh, TOTOBHOCTh K CIy)KEHHIO M 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO MOBEICHNUS,

CIIOCOOHOCTh OLICHMBATh CUTYallUI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIIEHNUE K CBOUM POAUTENSIM, CO3JAHNUIO CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHATHS IEHHOCTEHM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaauusMu Hapo10B Poccuu;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIOYAs 3CTETHKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPOKEHUIO B PAa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JTIMYHOCTH;



5) ¢pusuyeckoro BocnuTaHus, POPMUPOBAHUS KYJHTYPbI 310POBbSI H
IMOLMOHAJIBLHOIO 0JIArOMOJTyYHs:

NOHMMAaHWE M pealu3alus 370pOBOro U 0e30macHoro obpasza >KU3HU
(310poBOE  TUTaHWE, COOJIFOJIEHHE TUTMEHWYECKHX TPaBWI WU HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH M OTIBIXa, peryisipHas ¢uznyeckas
aKTUBHOCTH), OEpPEkKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLIEHHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

[NOHMMaHUE LEHHOCTU MpPaBWJI HHIAUBUAYAIBHOIO U KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJACHUS B CUTYAIUIX, YTPOKAIOLUIUX 3J0POBBIO U )KU3HU JIIOIEH;

OCO3HaHUE MOCIEACTBUM M HENPUATUS BPEAHBIX MPUBBIYEK (YHOTpeOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTb K TPYAY, OCO3HaHUE [IEHHOCTU MacTepCTBa, TPy 10J1t00ue;

TOTOBHOCTh K AKTUBHOW JI€ATEIbHOCTH TEXHOJOTMYECKOM U COLHUAIbHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIbHOCTD;

MHTEpEC K pazMyHbIM cpepam npodeccHOHaTbHON AESITeIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccun MW Peanru30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O W CcaMOOOpa30BaHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3KOJIOTHYECKOT0 BOCTIUTAHUS

HKOJIOTMYECKU 1IE€JIeCO00pa3HOEe OTHOIIEHHWE K MPUPOJE KaK HCTOUHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMS;

MOBBILIEHUE YPOBHS SKOJOTUYECKOW KyJIbTYpbl: NPUOOpPETEeHHE OIbITa
IUIAHUPOBAHMS TIOCTYIIKOB M OLICHKM MX BO3MOXHBIX IIOCHEACTBUI A
OKPYKaIOIIEH CPEeIbl;

OCO3HaHMWE TJIOOAIBHOIO XapakTepa SKOJIOTMYECKUX MpoOieM U MyTel ux
pEeLIeHHUS;

CIIOCOOHOCTh HKCIOJb30BaTh MNPHUOOpETaeMble MNPU HU3YYEHUH OHOJIOTHH
3HAHMSI W YMEHUS MpPU PEHIeHUH Npo0JieM, CBA3aHHBIX C PalUOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MPaBUi  TOBEICHUS B MPUPOJE,
HaIpaBJICHHBIX HA COXPAHEHUE pPABHOBECUS B HSKOCHUCTEMAaX, OXpaHy BHJIOB,
PKOCHUCTEM, OHOChephl);

AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCAIIUX BPEH OKPYNKaAOUIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIAronpHUsiTHbIE SKOJIOIHMUECKHe
NOCJIEICTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HaJIM4HME PAa3BUTOrO SKOJOTMYECKOTO MBIIIJIEHUS, IKOJIOTMYECKON KYJIbTYpHI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOMN HAIPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBAaTbCA MMM B IO3HABATEJIbHOM, KOMMYHHUKAaTUBHOW U COLMAIBLHOMU
MPaKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON JIESITEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUSL:



c()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPaKTUKW, OCHOBAHHOTO Ha JUAJOre
KYJIBTYP, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOErO MECTA B IIOJIMKYJILTYPHOM MUDE;

COBEPILIEHCTBOBAHKUE S3bIKOBOM M YUTATENbCKOM KYJBTYpbl Kak CpeIcTBa
B3aMMOJICUCTBUS MEXY JIIOAbMU U IO3HAHUS MUPA;

MOHMMAaHHUE CHEIUPUKA OHOJOTHMH KaKk HayKH, OCO3HAHHA €€ polu B
(GbOpMUPOBAHNUN PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JAHUM IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXAlOLIeM MHUpPE KaK O €IMHCTBE MPHUPOJBI, YEJIOBEKa U
o0miecTBa, B IO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PpELIEHUH MIpodsieM
COXPaHEHUs IPUPOJITHOTO PAaBHOBECUS;

yOex1EHHOCTh B 3HAUMMOCTH OMOJIOTUU JJI1 COBPEMEHHOM LMBWIN3ALNU:
o0ecrieueHrss HOBOTO YpPOBHS Pa3BUTHsSI MEAULMHBI, CO3JaHHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pelIaTh  pPECYpCHble  MPOOJEMBbl  pa3BUTHUSA
YEJI0BEYECTBA, MTOMCKA MyTEel BBIXOAA U3 TIO0OATBHBIX SKOJOTMYECKUX MPOOJIEM H
o0OecrieyeHusi mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCITOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (OPMHPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYEHUM OHOJOTMYECKUX 3HAHUM B LEIAX
NOBBIIIEHUS OOWIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIMOHAJIBHOM T'PaMOTHOCTH oOydarouuxcs, GpopmMupyemon
pU U3Y4EHUH OUOJIOTUH;

NOHUMaHUE CYHIHOCTH METOJOB II03HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMmble 3HaHMs MJIi aHajuu3a U
OOBSICHEHHMSI SIBICHUIM OKPYXAlOIIero MUpa M MPOUCXOSAIMIUX B HEM HM3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHbIE 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIOJIb30BaTh OMOJOTMYECKUE 3HAHMS AJIA
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYaLHSX;

OCO3HaHWE LEHHOCTU HAy4YHOW AESTENIbHOCTHU, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO M MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEphIBHOMY OOpa3oBaHUIO U
caM000pa30BaHMI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OHOJOTMU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUSI ydeOHOTro mpeameTa «buomorus
BKJIFOYAIOT: 3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaAIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAXKAIOIINE
[[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U cheuuduKy METOJOB TMO3HAHUS,
WCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPrus, sIBJIEHUE, MpPoIiecc,
CHUCTEeMa, HayYHbIA (PaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
uccien0Banue, HabJtoIeHne, U3MEPEHUE, SKCIIEPUMEHT U IPYTUE); YHUBEPCATbHbIE
yuyeOHble JeHcTBUS (MO3HaBaTeIbHbIE, KOMMYHHUKATHBHbBIC, PErYJISTUBHbIC),
oOecrnieunBarome GopMmupoBaHue GyHKIMOHATHHOM IPAMOTHOCTH U COLIMAJIBHOM



KOMIETEHIIMM  O0YyYarolMXcs; CIIOCOOHOCTh  OOYyYaroIIMXCs — HCIOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHBbIE IVCTBUS B ITIO3HABATEIILHON U COLIMAIBHOM ITPAKTHUKE.

B pesynprare u3yueHus OMOJIOTHH Ha YPOBHE CPEHETO 00111ero 00pa3oBaHus
y oOyudaromerocst Oyayr chopMHUpoOBaHbBl I103HABaTEJIbHbIE YHUBEPCAJIbHbIC
yueOHbIe JIeHCTBUS, KOMMYHHKATHUBHBIE YHUBEpCAJIbHbIE Yy4eOHBIC IEHCTBUS,
pEryJATUBHBIC YHUBEPCAIbHbIC YUeOHbIe TEHCTBUS, COBMECTHAS IESITEIbHOCTb.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOrPaMMbl CPEAHETO OOILEro
o0Opa30BaHMsI TOJKHBI OTPAXkKAaTh:

OBiageHHe  YHUBEPCAJbHBIMH  Y4YeOHBIMHM  IO3HABATEJIbHBIMU
AEeCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHS:

CaMOCTOSITENIbHO  (pOpMynMpoOBaTh W aKTyallM3UPOBaTh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh IMPU OCBOCHUM 3HAHUM TMPUEMBI JIOTHUECKOTO MBIIIICHUS
(ananmu3a, cuHTE3a, CpaBHEHUS, KiiacCu(pUKaUKU, 0000IIECHUS ), PACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAaHABIUBATH
CBSI3U C IPYTUMHU MOHSITUSAMM);

ONpPENENATh 1IN JACSITEIbHOCTH, 3ajlaBasi MapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTHU C MOCTABICHHBIMU LEISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TTOHATHUS ISl OObSICHEHUS (DAKTOB U SIBICHUM
YKUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKUE paCCyXIeHUs (MHIAYKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYHUSI B PAacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE  CpeIACTBa Il TPEACTaBICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTax, a
TaKke MPOTUBOPEUUHN Pa3HOTO PO/IA, BEISIBIICHHBIX B PA3JIMUHBIX UHPOPMAIMOHHBIX
HMCTOYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHHUS MPOOJEMbI C YYETOM aHali3a UMEIOIINXCS
MaTepUaJIbHBIX U HEMaTEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B  JICSITEIBHOCTh, OIIEHUBAaTh COOTBETCTBHUE
PE3YIABTATOB LIEJISIM, OLICHUBATh PUCKU MOCIEACTBUN JIEITENHHOCTH;

KOOPJIMHUPOBAaTh W  BBIMOJHATH pabOTy B  YCJIOBHSIX PEAbHOTO,
BUPTYAJIbHOTO 1 KOMOMHHUPOBAaHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATHBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30Bble HCCIE0BATEIbCKHE TeHCTBUS:

BJIa/IETh HABBIKAMH Y4€OHO-HCCIIEIOBATEIbCKOM U MPOEKTHOM JIEATETbHOCTH,
HaBBIKAMHM  pa3peuieHus: NpoOsieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATENLHOMY MOUCKY METOJIOB PEIIEHUs TPAKTUYECKUX 3a]1ay, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB MO3HAHHUS;



UCIIOJIB30BaTh PA3JIMYHBIE BUJBI JEATEIBHOCTU IO IIOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEPHpPETALMH, NPEOOpa30BAaHUI0O M NPUMEHEHUIO B Yy4eOHBIX
CUTYalLUsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX H COLMAIBHBIX IPOEKTOB;

(opMUpPOBATh HAYUHBII THIT MBIIIICHUS, BJIaI€Th HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUSAMH U METOAAMM;

CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIC 3aJaud B 00Opa3oBaTeIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSIX;

BBIABISATh IIPUYMHHO-CIICACTBEHHBIE CBA3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs], HAXOAUTh APTYMEHTHI JUIsl JOKA3aTeIbCTBA CBOMX
YTBEPKJICHNM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILICHHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE pEUICHUS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATH IPUOOPETEHHBIH OIIBIT;

OCYILECTBIIATh LIEJICHANPABICHHBIN MOUCK MEPEHOCA CPEICTB U CIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYIO M IMPAKTUYECKYI0 OOJacTH
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSI U3 PA3HBIX MIPEJAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, NIpejiaraTh OPUTrMHAJIbHBIE TOJXO/bl U pEUICHUS,
CTaBUTh NMPOOJIEMBI U 337a4H, T0NYCKAIOIINE aIbTEPHATUBHBIC PEILICHUSI.

3) padora ¢ nHpopmanmeii:

OpPUEHTHUPOBATHLCS B PA3IMUHBIX UCTOYHUKAX UHPOpPMAIIUHU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEparype, OHOJOTHUYECKHX CJIOBApPSAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax MaHHBIX, B VIHTepHeTe), aHaIu3UpPOBaATh
UH(OPMAITUIO PA3IMYHBIX BUIIOB M (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIHpOBaTh 3aMPOCHl U MPUMEHSATHh Pa3JIMYHBIC METOMBI TIPH TOUCKE U
otbope Ouosiornueckoi mHpopMaiu, HEOOXOAUMOM NJisi BBITOTHEHUS YYEOHBIX
3amad;

MpuoOpeTaTh OMBIT HMCIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMY  TPEACTABICHHUS
ounonornyeckoi nHpopmanuu (CXembl, TpaduKH, JTUATrPAMMBbl, TAOTUITBI, PUCYHKH U
Apyroe);

WCIIOJIb30BaTh HAy4YHBIM SI3bIK B KA4eCTBE CpEACTBa TpH pabore C
Ouonornyeckor wHPOpPMAIMEH: NPUMEHATh XUMHUYECKHEe, (PU3HUECKHE U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W TPeoOpazoBbIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HaTJISTHOCTH;

BJaJ€Th ~ HaBbIKAMM  pAcCloO3HAaBaHMS W 3alUThl  MHGOpMAIIUH,
nH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.



OgyageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

1) ob1enne:

OCYIIECTBISITh KOMMYHHKAITUHU BO BCeX chepax KU3HU, AKTUBHO yU4aCTBOBAThH
B JIMAJIOTe WJIM TUCKYCCHM TO CYIIECTBY OOCYXKIaeMOi TeMbl (YMEHHUE 3a/1aBaThb
BOMPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS MpejiaraeMon
3aJja4M, YYUTHIBATb MHTEPECHl U COTJIACOBAHHOCTH MO3MIMHA APYTUX YYACTHHUKOB
JMajora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHBIE CpENCTBAa OOIIEHUS, MOHMMATh 3HAUYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYallUH,
YMETh CMAT4aTh KOH(MIUKTHI U BECTU IIEPETOBOPHI;

BJAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOILIEHUS U B3aUMOJAEUCTBUSA, TOHUMATh
HaMEpPEHUs IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU (popme popMyIrpoBaTh CBOM BO3pAKEHMUS,;

pa3BEPHYTO W JIOTHYHO HM3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl I1eSITeJIbHOCTh:

MMOHMMATh U KCIOJb30BaTh MPEUMYIECTBA KOMAHAHOW M WHIUBHUAYaIbHOU
paboOTHI MPU PEIICHUN OUOJIOTHYECKON MpOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEIICHUN YUeOHOM 3a7a4H;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JCHCTBUN C y4€TOM OOLIUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJIeHA KOJIJIEKTUBA;

OPUHUMATh I1€IM COBMECTHOW JIEATEIIbHOCTH, OpPraHU30BBIBaTH U
KOOPJMHHUPOBATH JICMCTBUS IO €€ JOCTHIKEHUIO: COCTAaBJISATHh IUIAH JICMCTBUU,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXIaTh Pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KA4yeCTBO CBOEr0 BKJIaJa W KaXJIOr0 y4YyacTHHMKA KOMAaH/bl B
o0l pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyjiaraTh HOBBIE TPOEKTHI, OIICHWBATh HAEHU C TO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYILECTBIISITh TO3UTUBHOE CTPATETUUECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYyaIUsX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJaeHne YHUBEPCAJIbLHBIMU PeryJIsiITUBHBIMU 1€iiCTBUAMM:

1) camoopraHu3anusi:

WCIIOJIh30BaTh OWOJOTUYECKUE 3HAHUS JJisi BBISBICHUS TPOOIEM M UX
pEIIeHUS B )KU3HECHHBIX U YY€OHBIX CUTYAIUX;

BBHIOMPATh Ha OCHOBE OWOJIOTMYECKUX 3HAHUW IIEJIEBBIE U CMBICIOBBHIE
YCTAHOBKM B CBOMX JEHUCTBUSIX M MOCTYINKAaX MO OTHOILICHHWIO K >KHUBOM MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYIIECTBJISITh MMO3HABATEIIBHYIO JIEITEIIbHOCTh, BBISIBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a/1aud B 00pa30BaATEIILHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIMSIX;

CaMOCTOSITENIbHO COCTaBIISATh IUIAH pPEIIeHHs] MpoOJeMbl C€  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTECHUMH;



JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

pacuIMpATh paMKH Y4EOHOTO MpeaMeETa Ha OCHOBE JIUYHBIX MPEIITOYTECHHI;

JieNlaTh OCO3HAHHBINA BBIOOP, ApTYMEHTHPOBAThH €Tr0, OpaTh OTBETCTBEHHOCTD
3a pElLICHHUE;

OLICHUBATDH MTPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO IIUPOKOW JPYAMIIUUA B
pasHbBIX O0JacCTAX 3HAHWM, TOCTOSHHO TOBBIIIATH CBOM 0Opa3oBaTElIbHBIA H
KYJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JlaBaTh OIEHKY HOBBIM CHTYallMsSIM, BHOCHTb KOPPEKTHUBBI B JICATCILHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEIISIM;

BJIAJICTh HAaBBIKAMH  [IO3HABATEIbHONW pEQIICKCMH KaK  OCO3HAHUS
COBEpIIIACMBIX JIEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX PE3yJbTaTOB U
OCHOBaHUH, UCIOJIb30BaTh MPUEMBI PeIICKCHH IS OIEHKHA CHTYyallMH, BBIOOpA
BEPHOI'O PEILICHUS;

YMETh OIICHHBATh PUCKA M CBOEBPEMECHHO NPUHUMATh PEIICHHS IO HUX
CHIDKCHHUIO;

NPUHAMATh MOTHBBI W apryMEHTBl JAPYTHX TPH aHaju3e pPe3y/IbTaToB
JCSATCIIBHOCTH;

3) npuHsATHE ceOs U APYTUX:

IpPUHUMATH ce0sl, MTOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JAPYIMX MpPU aHAIM3E€ PE3YyIbTaTOB
NEATEIIbHOCTH;

pU3HABATH CBOE MPABO U MPABO JPYTUX HA ONINOKY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIMH IPYTOro YesoBeKa.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHble pe3ysbTaThl OCBOCHHUSI COJEpKaHUS Y4eOHOTO TMpeaMeTa
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHEHTHPOBAaHbI Ha oOecredYeHue
npopuapHOro  0o0yueHus:  oOydaronuxcss — Owosormu. OHM  BKIIIOYAIOT:
cnerupuyecKkue st OMOJIOTHH Hay4YHbIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, UHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BBl EATEIBHOCTH T10
MOJIYYCHHUIO HOBBIX 3HAHUW W WX MPUMEHEHUIO B PA3IUYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuUTyanusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
roJiaM U3y4eHusl.

[IpeameTHbIe pe3yiabTaThl OCBOEHHUS yueOHOro npenmera «buonorus» B 10
Kacce NOHKHBI OTPaXaTh:

chOpMHUPOBAHHOCTh 3HAHUH O MeECTE€ U pOJU OHOJOTHU B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B
MO3HAHWM  3aKOHOB  MPUPOJBI M  pEIIEHUH MNpoldJieM  paluOHAIbHOIO



IPUPOAOTIOIb30BaHUS, O BKJIA/J€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIOTHH,

BJIQJICHUE CHUCTEMOM OHMOJOTMYECKHX 3HAHWM, KOTOpas BKIJIOYAET:
OCHOBOTIIOJArarone OUOJIOrMYecKre TEPMHUHBI M TOHATUS (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETyJSIUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W pa3BUTHUE), OMOJOTMYECKHE TEOPUU
(xnetounas teopus T. [lIBanna, M. lIneitnena, P. BupxoBa, xpoMocoMHasi Teopus
HacnenacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o0 meHTpax
MHOT000pa3us U MPOUCXOKIACHUS KyIbTYPHBIX PACTEHUH), 3aKOHBI (€UHO00pa3us
MOTOMKOB TE€PBOT0 MOKOJICHHUS, PACIICIUICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOIO
HacienoBanust [. MeHaensi, TOMOJOTHYECKUX PSJIOB B  HACJEICTBEHHOU
n3meHunBoctu H. M. BaBuiioa), npuHIMNIBI (KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMH METOJIAMHM HAy4YHOTO II03HAHMS, MCIIOJIB3YyEMBIX B
OMOJIOTMYECKUX HUCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHUE BBIIECIAThH CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHbIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxkTepuii, r(puOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB U CUCTEM
OpraHOB pAaCTEHUW, KUBOTHBIX, YEJIOBEKA, IPOLIECCOB JKU3HEACITEIbHOCTH,
MPOTEKAIOUUX B OPraHU3Max pPacTEHUM, KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKHUX
MPOIIECCOB: 0OMEHa BeHIecTB (METaboIu3M), PEBPAILCHUs] SHEPTHH, OpPOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MUTO3a, MEi03a, raMeToreHesa, 3MOpHOreHes3a, MoCTIMOPHOHAIBLHOTO Pa3BUTHS,
pa3MHOXKEHUSI,  MHAWMBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHes3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAHABJIMBATH B3aMMOCBSI3U MEXKJY OpPraHOMJaMH KIETKH U HX
(GYyHKUMSIMH, CTPOEHHEM KJIETOK pa3HbIX TKaHE M HMX (QYHKUUSAMHU, MEXIY
opraHamMyd M CHUCTEMaMU OpPraHOB y pACTEHUM, XUBOTHBIX M YEJIOBEKa M HX
GyHKUMSIMM, MEXIY CUCTEMaMH OpPraHOB M UX (QYHKUUAMH, MEXAY 3Taramu
oOMEeHa BEIIECTB, ATallaMy KJIETOYHOIO IIUKJIA U )KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHANIBHOTO Pa3BUTHUS, T€HOTUNIOM M (PEHOTUIIOM, (EHOTUIIOM U
(dhakTopamu cpebl 0OUTaHUS,

YMEHHUE BBISIBIIATh OTIIMYUTENbHBIE IPU3HAKK JKUBBIX CUCTEM, B TOM YHUCIE
pacTeHHU, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIMKY JJI JOKA3aTeJbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIIIL;

yYMEHHE pelaTh OMOJI0rHUeCKHe 3aa4H, BISIBISATh IPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMHU MPOLIECCaMU U SIBJICHUSIMU, J€1aTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

yYMEHHUE BBIMOJHATh Ja0OpaTOpHble U MpaKTUYECKHE padoThl, COONIOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTaTh TUIMOTE3bl, MPOBEPATH MX HKCIEPUMEHTAIbHBIMU
cpencrtBamu, GOpMYIUpPYs 1elib KCCIENOBaHUSA, AHAIU3UPOBATH IOJYyUYEHHbIE
pe3ynbTaThl U J€1aTh BHIBOIbI;



yYMEHHUE Y4acTBOBaTh B y4eOHO-HCCIENOBATEIbCKOW paboTe mo OHOIoruy,
OKOJIOTUM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEJACTABIATh  MOJYYEHHBIE  pe3ylbTaThl HAa  yYEHUYECKHX
KOH(EPEeHIINSIX;

YMEHHE OICHMBATh JTUYECKUE AaCTEKThl COBPEMEHHBIX HCCIIECOBAaHUIA B
o0acTv GMOJIOTUU U MEIUIMHBI (KJIOHHPOBAHUE, HCKYCCTBEHHOE OIIO0TBOPEHHE,
HaNpaBJIEHHOE N3MEHEHHE T€HOMA U CO3JIJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBJIATH OCO3HAHHBINA BbIOOp Oyayliei mpodeccuoHaIbHOM
JeSITEIBHOCTH B 00JacTH OMOJIOTUH, MEIUIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEeNBCKOTO XO3AWCTBA, MHUIEBOW MPOMBIIUICHHOCTH, YIIyOIsATh MO3HABATEIbHBIN
MHTEpeC, HaNpaBJIeHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLICH Mpodeccuu u
OpOAODKEHHE OMOJIOTMUECKOro 00pa3oBaHHsS B  OpPraHU3alUsAX CPEAHETro
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUS.

[IpenMeTHble pe3ysbTaThl OCBOCHUSI yueOHOTO npeamera «buonorus» B 11
Kacce NOJIKHBI OTPaXKaTh:

chOpMHUPOBAHHOCTh 3HAHUKW O MECTE€ U pOJU OHOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAy4YHOMU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOABI W PEIICHUU HKOJIOTUUYECKHUX
npoOJeM 4YeloBeuecTBa, a TakKKe B PELUIEHUH BOIPOCOB PALMOHAIBHOIO
PUPOOTOIH30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OHUOJIOTHH,

YMEHHUE BIAJIETh CHUCTEMON OMOJOTWYECKUX 3HAHUN, KOTOpas BKIHOYAECT
ONpeseNieHus] U TOHMMAaHHWE CYLIHOCTH OCHOBOIMNOJArarmlmux OHOJOTHYECKUX
TEPMUHOB M TIOHSTHM (B, dKOcHUcTeMa, Ouocdepa), OHMOIOTUYECKUE TEOPHUH
(3BommonionHasa teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPHUS SBONIOLUH), YUEHUS
(A. H. CeBepiioBa — 0 myTsx U HampaBieHusx sBoitonnu, B.M. Bepnaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [x. Xapau u B. BaitnOepra,
3apoabimieBoro cxoacrsa K. M. bapa), npaBuna (munumyma lO. JIubGuxa,
HKOJIOTUYECKON MHpaMHJIbl HEpruu), runoressl (runoresa «vupa PHK» V.
['unGepra);

yMEHUE  BJaJA€Th  OCHOBHBIMM  METOJAMH  HAYYHOrO  TO3HAHUS,
WCITIOJIb3yEMBbIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(ommcaHue, U3MEpeHue, HaOMIOJICHHE, SKCIEPUMEHT), CIIOCO0aMU BBISBICHUS U
OLICHKH aHTPOIOTE€HHBIX U3MEHEHUH B PUPOJIE;

YMEHHE BBIIETATh CYIIECTBEHHBIE TNPU3HAKU: BHJOB, OHOIr€OLIEHO30B,
DPKOCUCTEM H Omochepbl, CTaOMIM3UPYIONIETO, ABUXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOT0 0TOOPA, AJJIONAaTPUUECKOTO U CUMIIATPUIECKOTO BUI000pa30BaHus,
BIMSHUS ~ JABMOKYIIMX ~ CHJI  JBOJIOUMM  HAa  TeHOGOHJ  MOIMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie 0OMTaHMs, YepeJOBaHUsl HAMPaBICHUN
ABOJIIOIMH, KPYTOBOPOTA BEUIECTB U MIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aUMOCBS3U MEXy IMpoOIllecCCaMi HBOJIIOIUH,
JBIDKYIIIMMHM CHJIaMUA AHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3MYHbIX YKOCHCTEM H
MPUCTIOCOOJICHUSIMU K HUM OpTaHU3MOB;



YMEHUE  BBISBISATH  OTJIMYMUTENbHBIE  TPU3HAKKA  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOMTaHMs, aOMOTMYECKUX U OMOTHYECKHX
KOMIIOHEHTOB  SKOCHUCTEM, B3aMMOCBSI3e  OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbl OOMTaHUS, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAHEHHs MHOTrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 33/1a4M, BBISIBIISITh MPUYUHHO-CIICICTBEHHbIE
CBSI3U MEXKJIYy UCCIEAYEMbIMU OMOJIOTMYECKUMU IIPOLIECCAMU U SBJICHUSIMHU, JI€NIaTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBINOJHATH JJAOOpaTOpHbIE M MPaKTUYECKUE padOThl, COOMIOAATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIOTE3bI, NPOBEPATh UX OKCICPUMEHTATHLHBIMHU
cpencTBamMu, GOpMyIUpys LeIb HUCCIEIOBaHUS, AaHAIW3UPOBATHh TMOJIYyYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHE Y4acTBOBATh B y4e€OHO-HCCIIEOBATEIbCKON paboTe Mo OMOJIOTHH,
OKOJIOTUM U METUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEJACTABIATh  TOJYYEHHBIE  pEe3yNbTaThl Ha  yYEHUYECKHUX
KOH(epeHIusX;

YMEHHE OLICHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOXKICHUH KU3HH, YEIOBEKA
U 4YEeJOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MpedoTBpalleHUs
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BHIOOP Oymyiiel mpodeccruoHaaIbHOM
JESTEIbHOCTH B 00JacTU OMOJIOTHH, SKOJIOTUH, TPUPOIOTIOIB30BaHUS, MEAUIIMHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHM, CEIBCKOTO XO3SMCTBa, MHUIIEBON
MPOMBINIJICHHOCTH, YIJIyONIATh TO3HABATEIbHBIA HMHTEPEC, HANpaBlICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MNPOJOJIKEHUE
OMOJOrMYEeCKOro o0pa3oBaHUsl B OPraHU3aLUAX CPEOHEro NpodecCUOHAIBHOIO U
BBICIIIETO 00pa30BaHUsI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne || HaummenoBanue ‘ KonnuecTBo yacos ‘ DnexTpoHHBIE (LIUPPOBLIE)
/|| pasienoB U TeM |[Bcero Kontponsasre| ITpaxTudeckie o0pazoBaTeNbHbIE PECYPChI
[pOrpaMMBl paboThI paboTHI
1 |buonorus xak 1 0 0 Poccuiickast 2eKTpOHHAs 1IKOJIa
HayKa https://resh.edu.ru/; ®I'BHY
"denepalbHbIIl HHCTUTYT
Me1aroru4ecKuX n3MepeHuin"”
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-1kona
«Dokchopa»
https://foxford.ru/license
2 | KuBble cucreMsl u|| 2 0 0 Poccuiickast 2eKTpOHHAs 1IKOJIa
UX U3yUCHHE https://resh.edu.ru/; ®I'BHY



https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/

/o

Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

KonnuecTtBo yacoB

Bcero

KonTposbhbie
paboThI

[IpakTuueckue
paboThI

OnexkTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHBIE PECYPCHI

"®enepalibHbIIl HHCTUTYT
MeJIarorM4eCcKuX u3MepeHuin"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ Ounaitu-mkosa
«Dokchopm»
https://foxford.ru/license

buosorusa kierku

0.5

Poccuiickas anekTpoHHas mKosia
https://resh.edu.ru/; ®I'BHY
"®enepalibHbIIl HHCTUTYT
MeIarorM4eCcKuX u3MepeHui"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ Ounaits-mkona
«Doxkchopa»
https://foxford.ru/license

XUMHYecKas
OpraHu3aIus
KJIETKU

10

Poccuiickas aneKTpoHHAs IKOJIA
https://resh.edu.ru/; ®I'bHY
"®enepanbHbI HHCTUTYT
[earorn4ecknux n3mMepeHuin"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-1kona
«Dokchopa»
https://foxford.ru/license

Crpoenue u
(GYHKLIUU KIETKU

Poccuiickast anekTpoHHas mIKoia
https://resh.edu.ru/; ®T'BHY
"®enepanbHbI HHCTUTYT
neJaroru4eckux u3MepeHuin"”
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ Ounaits-mkona
«Doxkchopa»
https://foxford.ru/license

OOMEH BelIeCTB U
npeBpalicHue
DHEPIUU B KJIETKE

Poccuiickas a51eKTpoHHAs 1IKOJIA
https://resh.edu.ru/; ®I'bHY
"denepalbHbIII HHCTUTYT
Me1aroru4ecKuX n3MepeHuin"”
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-mkona
«Dokchopa»
https://foxford.ru/license

Hacnencreennas
uHpopManus u
peanusauus e€ B
KJIETKE

0.5

Poccuiickas a51eKTpoHHas IKOJIA
https://resh.edu.ru/; ®I'BHY
"denepalbHbIIl HHCTUTYT
Me1aroru4ecKnux n3MepeHuin"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-1kona
«Dokchopa»
https://foxford.ru/license



https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license

Haumenosanue
pa3liesioB U TEM
MpOTrpaMMBbI

KonnuecTtBo yacoB

Bcero

KonTposbhbie

paboThI

[IpakTuueckue
paboThI

OnexkTpoHHBIC (IU(PPOBLIE)
o0pazoBaTenbHBIE PECYPCHI

JKW3HEHHBIN IIUKIT
KJIETKU

0

1

Poccuiickas anekTpoHHas mKosia
https://resh.edu.ru/; ®I'BHY
"®enepalibHbIIl HHCTUTYT
MeIarorM4eCcKuX u3MepeHuit"”
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ Ounaitu-mkosa
«Dokchopm»
https://foxford.ru/license

Ctpoenue u

byHKUIUM
OpPIraHU3MOB

17

1.5

Poccuiickas aiekTpoHHas MIKoja
https://resh.edu.ru/; ®I'BHY
"®enepanbHbIi HHCTUTYT
[earorn4ecknux n3mMepeHuin"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-1kona
«Dokchopa»
https://foxford.ru/license

10

Pa3mHOXeHue u
pa3BUTHE
OpraHU3MOB

1.5

Poccuiickas anekTpoHHas mKoia
https://resh.edu.ru/; ®I'BHY
"®enepanbHbI HHCTUTYT
[earorn4ecknux n3MepeHuin"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-1kona
«Dokchopa»
https://foxford.ru/license

11

I'eneruka — Hayka
0
HACJIEICTBEHHOCTH
Y U3MEHYHUBOCTH
OpraHu3MOB

0.5

Poccuiickast anekTpoHHas mIKojia
https://resh.edu.ru/; ®T'BHY
"®enepalibHbIIl HHCTUTYT
neJaroru4eckux u3MepeHunin"”
https://fipi.ru/; «1C:¥Ypok»
https://urok.1c.ru/ Ounaits-mkona
«Doxchopa»
https://foxford.ru/license

12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

Poccuiickas a51eKTpoHHas IKOJIA
https://resh.edu.ru/; ®I'BHY
"denepalbHbIIl HHCTUTYT
Me1aroru4ecKux n3MepeHuni"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-mkona
«Dokchopa»
https://foxford.ru/license

13

3aKOHOMEPHOCTH
WU3MEHUYUBOCTH

Poccuiickast anekTpoHHas MIKojIa
https://resh.edu.ru/; ®I'BHY
"denepanbHbI HHCTUTYT
MeJarorTHYECKUX U3MEpEeHH"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ Ounaitn-mikosna



https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/

Ne || HammenoBanue KonnyecTBo yacos ‘ OnexkTpoHHBIC (IU(PPOBLIE)
/1| pasienoB U TeM |[Bcero Kontponsasie| [pakTudeckie 00pa3oBaTeNnbHBIC PECYPCHI
HporpaMMBl paboThI paboTHI
«Dokchopm»
https://foxford.ru/license
14 |lenetuka 3 0 0.5 Poccuiickast 2eKTpOHHAS 1IKOJIA
YyesoBeKa https://resh.edu.ru/; ®I'BHY
"®enepalibHbIIl HHCTUTYT
MeIarorM4eCcKuX u3MepeHuit"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ Ounait-mkosa
«Dokchopa»
https://foxford.ru/license
15 ||[Ceneknus 4 0 1 Poccuiickast 2JIeKTpOHHAS MIKOJIa
OpraHM3MOB https://resh.edu.ru/; ®I'BHY
"®enepanbHbIi HHCTUTYT
[earorn4ecknux n3MepeHuin"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-1kona
«Dokchopa»
https://foxford.ru/license
16 |buoTexHomoTHS U 4 0 0 Poccuiickast 2eKTpOHHAS MIKOJIa
CHUHTETHUYECKAS https://resh.edu.ru/; ®I'BHY
Ouosorus "®enepanbHbIi HHCTUTYT
neJaroru4eckux u3MepeHunin"”
https://fipi.ru/; «1C:¥Ypok»
https://urok.1c.ru/ Ounaits-mkona
«Doxchopa»
https://foxford.ru/license
17 ||Pe3epBHOE Bpems 1 1 0 Poccuiickas a51eKTpoHHAs IKOJIA
https://resh.edu.ru/; ®I'bHY
"denepalbHbIIl HHCTUTYT
neJarornyeckux u3mepeHui"
https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-mkona
«Dokchopa»
https://foxford.ru/license
OBIIEE 102 1 13
KOJIMYECTBO
YACOB I10
I[MPOT'PAMME
11 KJIACC
Ne|| HaumenoBanue KonunuecTBo uacoB DOnexTpoHHbIE (IUPPOBLIE)
n/n|| paszenoB M TeM  |[Beero Kontposbhble| [Tpaktideckue 00pazoBaTenbHBIC PECYPCHI
[pOrpaMMBl paboTHI paboTHI
1 |3apoxnenue u 4 0 0 Poccuiickas a51eKTpoHHAs IKOJIA

pa3BUTHE
9BOJIOIINMOHHBIX

https://resh.edu.ru/; ®I'BHY
"®enepalibHbIIl HHCTUTYT
Me1aroru4ecknux n3MepeHuin"



https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/

/i

HanmenoBanne KonnyectBo yacos ‘
Pa3ACIOB U TEM |\ Beero| KontposbHable|| [IpakTuueckue
[porpaMMbl paboThI paboThI

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTenbHbIE PECYPCHI

MPEJICTABICHUN B
onooruu

https://fipi.ru/; «1C:Ypox»
https://urok.1c.ru/ OunaitH-mkosa
«Dokchopm»
https://foxford.ru/license

MuxkposBontonus U €€ pe3ysbTaThl

14

0

2

Poccuiickas
AIIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'bHY "®denepanbhblii
HHCTUTYT
MeAarorn4eckux
n3MepeHuit"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OmnnaitH-1Kosa
«Dokchopa»
https://foxford.ru/license

MakposBontonus U €€ pe3ysbTaThl

Poccuiickas
AIIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'bHY "®denepanbhblii
HHCTUTYT
Me/1aroryeckKux
n3MepeHuit"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OwnnaitH-1Kosa
«Dokchopa»
https://foxford.ru/license

[IpoucxoxaeHue u pa3BUTHE KU3HU Ha 3eMie 15

1.5

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'BHY "denepanbHbiii
WHCTUTYT
MeJaroru4ecKux
N3MEPEHUI"
https://fipi.ru/;
«1C:Ypok»
https://urok.1c.ru/
OHnaiiH-1KOoIa
«Dokchopa»
https://foxford.ru/license

Hponcxomﬂeﬁne YCIIOBCKA — aHTPOIIOI'CHE3

10

Poccuiickas
QJICKTPOHHA IIKOJIa
https://resh.edu.ru/;
OI'BHY "denepanbHbiii



https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/

/i

Haumenosanue KomnuectBo yacos

pa3esioB U TEM
POrPaMMBI

Bcero|[Koutponsnsbie|| [IpakTuueckue
paboThI paboThI

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTenbHbIE PECYPCHI

HHCTUTYT
MeAarorn4eckux
n3MepeHuin"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OmnunaiiH-1kosna
«Dokchopa»
https://foxford.ru/license

DKOJIOTHSI — HayKa O B3aMMOOTHOILLIEHHUSX 3
OpPraHU3MOB M HAJIOPTaHU3MEHHBIX CUCTEM C
OKpY’Karollen cpenou

Poccuiickas
AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/;
OI'BHY "denepanbHbiii
WHCTUTYT
MeJaroruYecKux
n3MepeHui"
https://fipi.ru/;
«1C:Ypok»
https://urok.1c.ru/
OmnnaitH-1Kosa
«Dokchopm»
https://foxford.ru/license

OpraHu3Mmsl U cpesia 0OUTaHUs 9

Poccuiickas
DIIEKTPOHHAS IITKOJIA
https://resh.edu.ru/;
OI'BHY "denepanbHbiii
WHCTUTYT
IIeJarorut4deCKux
n3MepeHuin"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OHnaiiH-11Ko1a
«Dokchopa»
https://foxford.ru/license

DKOJOTHUs BUAOB U MOMYJISIIIHIA 9

Pocculickas
AIIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'BHY "denepanbubiii
UHCTUTYT
MeAarornyeckux
n3MepeHuin"
https://fipi.ru/;
«1C:¥Ypox»
https://urok.1c.ru/
OmnnaitH-1kosna



https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/

Haumenosanue KomnuectBo yacos

pa3esioB U TEM
POrPaMMBI

paboThI paboThI

Bcero|[Koutponsnsbie|| [IpakTuueckue

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTenbHbIE PECYPCHI

«Dokchopm»
https://foxford.ru/license

DKOJIOTUA COOOLIECTB. DKOJIOTUUECKAE CUCTEMEI

12

Poccuiickas
AIIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'bHY "®denepanbhblii
HHCTUTYT
MeAarorn4eckux
n3MepeHuin"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OmnnaitH-1mKosa
«Dokchopa»
https://foxford.ru/license

10

buocdepa — rinobanbHas s3kocuctemMa

Poccuiickas
AIIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'bHY "®denepanbhblii
HHCTUTYT
MeAarorn4eckux
n3MepeHuit"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OwnnaitH-1Kosa
«Dokchopa»
https://foxford.ru/license

11

UenoBek 1 OKpysKaromas cpeia

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'BHY "denepanbHblii
WHCTUTYT
MeJaroru4ecKux
N3MEPEHU"
https://fipi.ru/;
«1C:Ypok»
https://urok.1c.ru/
OHnaiiH-1IKOoIa
«Dokchopa»
https://foxford.ru/license

12

PesepBHOE Bpems

Poccuiickas
AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/;
OI'BHY "denepanbHbiii
WHCTUTYT
IICaJarortdycCKmux



https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/
https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license
https://resh.edu.ru/

/i

Haumenosanue
pa3ziesioB U TEM
MIPOTrPaMMBI

KonnyectBo yacos ‘

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTenbHbIE PECYPCHI

n3MepeHuin"
https://fipi.ru/;
«1C:Ypox»
https://urok.1c.ru/
OmnunaiiH-1Kosna
«Dokchopa»

https://foxford.ru/license

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC

Tema ypoka

KommuectBo yacos

| Jlara

Bcero

KonTposnbhbie
paboThI

[IpakTuueckune
paboThI

W3y4YCHHUS

DNEeKTpOHHbIE
(ppOBBIC
oOpa3oBaTenbHbIC

pecypcsl

bnonornsa xak
KOMILJIEKCHAsl HayKa 1
KaK 4acThb
COBPEMEHHOTO
oOmiecTBa

1 0

0

JKuBBIE CHCTEMEBI U UX
CBOMCTBA

YpoBHeBas
OpraHu3alMs )KUBBIX
CUCTEM

Hcropus oTKpeITHA 1
U3Y4YEHHUS KIIETKH.
Kiterounas teopus

Meronsl
MOJIEKYJISIPHOM U
KJICTOYHOM OMOJIOTHH.
[IpakTnueckas pabora
«M3ydyeHne MeETO10B
KJIETOYHOU Omosiorun
(xpomarorpadus,
anexTpodopes,
muddepeHaIbHOe
LHeHTpUuyrupoBaHue,
II1IP)»

0.5

XMMHUYECKUI COCTaB
KJIETKH

MuHepanbHble
BEIIECTBA KJIETKHU, UX
Ouosornueckasi pojb



https://fipi.ru/
https://urok.1c.ru/
https://foxford.ru/license

n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie

paboTsI

[IpakTnueckue

paboThI

ara
U3Y4YECHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

Opranuueckue
BEIIECTBA KIETKH —
6enxu. JlabopaTopnas
pabora «O0HapyxeHue
0€JIKOB C TIOMOIIBIO
Ka4yeCTBEHHBIX
peaKLnii»

0

0.5

CBolicTBa,
Kiaccu(uKanus u
GyHKIIUN OEITKOB

10

Opranunueckue
BEIIECTBA KIETKH —
YTJIEBOJIbI

11

Opranunueckue
BEIIECTBA KJIETKU —
JTUTINIBI

12

Hykneunossie
kucnorsl. JJHK u PHK.
JlaGopaTopHas pabora
«HccnenoBanue
HYKJIEMHOBBIX KUCIOT,
BBIJICJICHHBIX U3 KJIETOK
pa3INYHBIX
OpPraHU3MOBY

0.5

13

CrpoeHue u pyHKIMU
ATO®. llpyrue
HyKseo3uaTpudocdatel
(HTD)

14

CexBenuponanue [IHK.
MeTo1bI TEHOMUKH,
TPAHCKPHUIITOMHKH,
MIPOTEOMHKH

15

Meroasl CTpYKTYpHOI
OuoI0rNu

16

THuIbl KIEeTOK.
[Ipokapuornueckas
KJIETKA

17

Crpoenue
9yKapuOTHYECKON
kyeTku. [IpakTnaeckas
pabota «M3yuenue
CBOMCTB KJIETOYHOU
MeMOpaHbI»

0.5

18

[ToBepXHOCTHBII
anmnapar KJIeTKd




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboTsI

[IpakTnueckue
paboThI

ara
A3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

19

OnHoMeMOpaHHbIe
OpraHOM/IbI KIIETKH.
[TpakTuyeckas pabora
«3yueHne 1BUKEHUS
UTOILIa3MbI B
PaCTHTEIBHBIX
KJICTKAX»

0

0.5

20

[TonyaBTOHOMHBIE
OpPTraHOU[IbI KJICTKH:
MUTOXOH/IPHH,
TUTACTHIBI.
JlaboparopHast pabota
«HUccnenoBanue
TUTa3MOJIN3a U
JeTIa3MOJIi3a B
PaCTHTEIHHBIX
KIICTKaX)

0.5

21

HememOpanHubie
OpPTraHOUIBI KJICTKU

22

Ctpoenue u GyHKIINH
sipa

23

CpaBHHTENbHAS
XapaKTepUCTHKA
KIIETOK DYKapHOT.
JIaGoparopHas paboTa
«M3ydenne cTpoeHus
KJIETOK Pa3JIMYHbIX
OpPTaHU3MOBY

0.5

24

Accumunsanusa u
JTUCCUMUIISALIUS — JBE
CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BEIIecTs.
JlabopaTopHas pabota
«M3yuenue
KaTaJIuTUYECKOU
aAKTUBHOCTH
(dbepMeHTOB (Ha
MpUMepe aMHIIa3bl WK
KaTaJsasbl)»

25

depMEHTATUBHBIN
XapakTep peakiun
KJIETOYHOTO
MeTabonu3Ma.
JlaGopaTopHas pabota
«3yuenue

(hepMeHTaTHBHOTO

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie

paboThI

[IpakTnueckue
paboThI

ara
A3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

pacIICTUICHUS
MEPOKCHIa BOJAOPO/Ia B
PaCTHTETBHBIX U
’KHBOTHBIX KJIETKaX)

26

Benku-akTBaTOpHI U
OEIKU-UHTHOUTOPBI

27

ABTOTpO(HBIN THIT
oOMeHa BEIIeCTB

28

‘q)OTOCI/IHTGS

29

XeMOCHHTE3.
JlaGopaTopHas pabora
«CpaBHeHUE
MIPOLIECCOB
dboTocuHTE3a U
XEMOCHUHTE3a»

0.5

30

AHa’poOHbIE
opranusMsbl. Bupl
OpOKEHUSI.
JlaGopaTopHas pabora
«CpaBHeHue
MIPOIIECCOB OPOXKEHUS U
TIBIXAHU D)

31

AspoOHbBIE OPTaHU3MBI.
OTalbl
HEPTETHYECKOTO
oOMeHa

32

OHeprust MEMOPaHHOTO
rpaJiieHTa MPOTOHOB.
Cunte3 AT®: pabota
npoToHHON AT®-
CHHTa3bl

33

Peakiuu MaTpU4IHOI O
CHHTEC3a

34

Tpanckpunuus —
MaTpUYHBIA CUHTE3
PHK

35

TpanciAuys u e€
STarnbl

36

Konnposanue
aMHMHOKHUCIIOT. Porb
pubocoM B OMOCHHTE3E
Oemnka

37

Opranuzanys reHoma y
MIPOKAPHUOT U FYKAPUOT




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

ara
A3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

38

MounekyisapHbie
MEXaHU3MBI
9KCIIPECCUU T'E€HOB Y
9YKapHOT

0

0

39

Bupycbr —
BHEKJIETOUHBIE ()OPMBI
KU3HU U OOJIUraTHbIE
Mapa3UTHI.
[IpakTuueckas pabora
«Co3nanue Mosienu
BHUpYCa»

0.5

40

Bupycusie
3a00J1eBaHUs YEJIOBEKA,
JKUBOTHBIX, PACTCHUI

41

HanorexHoiornu B
OHMOJIOTUH U MEUIIUHE

42

JKU3HEeHHEBIN IUKIT
KIIETKHA

43

Matpu4HbIl CHHTE3

JTHK

44

XPpOMOCOMBI.
JIaGoparopHas paboTa
«M3ydyeHne XxpoMocom
Ha FOTOBBIX
MUKPOITpenaparax»

0.5

45

Jenenue KiIeTku —
MHTO3

46

Turbl KJIETOK.
Kapnokunes n
LIUTOKHUHE3.
JlabopaTopHas pabota
«Habmronenne Muto3a
B KJIETKaX KOHYMKA
KOpenika Jyka (Ha
TOTOBBIX
MHUKpOIpenaparax)»

0.5

47

Perynsuus
JKU3HEHHOI'O IIUKJIa
KJIETOK

48

Opranusm Kak eIMHOE
L[EJI0€

49

TkaHu pacTeHuUn.
JlaGopaTopHas pabota

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

Kontponbnsie || [IpakTrueckue
paboThI paboThI

ara
A3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

«M3ydeHue TkaHen
pacTeHUI»

50

TkaHu )KMBOTHBIX U
YeJI0BEKa.
JlaGopaTopHas pabota
«M3ydeHnne TkaHen
AKUBOTHBIX)»

0.5

51

Opraunbl. Cuctemsl
OpraHoB.
JlaboparopHast pabota
«/3ydenue opranoB
[[BETKOBOT'O PACTCHHUS»

0.5

52

Omnopa tena
OpraHW3MOB

53

HZ[BH)K@HI/IG OpraHnu3mMoB H

[EEN

|

|

|

54

”HI/ITaHI/Ie OpraHu3MOB H

[EEN

|

|

|

55

IIutanne MO3BOHOYHBIX
JKUBOTHBIX.
[InmeBapurenpHas
CHCTEeMa YelIoBeKa

56

HZ[LIX&HI/IC OpTraHnU3MOB ‘

57

Jprxanue
MMO3BOHOYHBIX
KMBOTHBIX M YEJIOBEKa

58

TpancnopT BemecTs y
OpraHU3MOB

59

KpOBeHOCHaH CHUCTEMA
IIO3BOHOYHBIX
JKHMBOTHBIX U YCJIOBCKA

60

Brinenenue y
OpraHn3MOB

H3amma y OpPraHu3MOB ‘

62

I/IMMYHHaSI CHUCTEMA
YCJI0BCKa

63

Paznpaxumocts u
perynsiuus y
OpraHn3MOB

64

I'ymopanbHas
peryssnus u
SHJOKPUHHAs CUCTEMA
YKUBOTHBIX U YEJIOBEKA

65

DopMBbI pa3MHOKEHUS
OpraHu3MoB




Ne
n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

ara
A3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

‘66 HHOHOBOG Pa3MHOKEHHE H

[EEN

o

0

‘67 HMeI7103

o

0

|

68

l'amerorenes.
OO6pazoBanue u
pa3BUTHE TOJIOBBIX
kieTok. JlaboparopHast
pabota «M3yuenue
CTPOCHHUSI TIOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKPOITpernaparax»

0.5

69

NuauBunyansHoE
pa3BUTHE OPraHU3MOB
— OHTOT'CHE3

70

3axiajika OpraHoB U
TKaHEN U3
3apOJIBIIICBHIX JTUCTKOB

71

Pocr u passutne
KUBOTHBIX.
JlaboparopHast pabota
«Bp1sBIIEHUE
MPU3HAKOB CXOJICTBA
3apoJbllIen
MMO3BOHOYHBIX
KUBOTHBIX»

0.5

72

Pazmuoxenue n
pa3BUTUE PACTECHUII.
JlabopaTopHas pabota
«CTpOoeHHe OPraHoB
Pa3MHOKEHUST BBICIITUX
pacTeHu)

0.5

73

I/ICTOpI/IH CTaHOBJICHHUA
" pa3BUTHA T'CHETUKU
KaK HayKH1

74

OcHOBHbBIE TIOHATHS U
CHMBOJIBI T€HETHKH.
JlaGopaTopHnas pabora
«/Ipo3odmuna xak
O00BEKT FeHETHYECKUX
VCCIIE0OBAHMIN

0.5

75

3aKOHOMEPHOCTH
HacleI0BaHUs
MIPHU3HAKOB.
Mounorubpuanoe
CKpeIIMBaHHE.
ITpakTryeckas pabora

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie

paboThI

[IpakTnueckue
paboThI

ara
U3Y4YECHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

"N3yuyenue
PE3yJIBTaTOB
MOHOTHOPHUIHOTO
CKpEIIMBAHUS Y
npo3o¢uibr”

76

IMuTonoruueckue
OCHOBBI
MOHOTHOPHUIHOTO
CKpELIMBaHUs

7

AHanuzupyrouiee
CKpeLIMBaHUE.
Henosnoe
JOMUHUPOBaHUE

78

JlurudpuHoe
CKpCIIUBAHHUE.
[IpakTrueckas pabora
«M3yueHue
pE3yIbTaTOB
TUTHOPHUTHOTO
CKpEIIUBAHUS Y
TPO30(PUITBY

0.5

79

[uTosmornyeckne
OCHOBBI TUTHOPHUIHOTO
CKpEIIMBaHUS

80

CueruieHHOE
HacCJIEIOBAHUE
MIPU3HAKOB

81

XpOMOCOMHaH TCOpUA
HaCJICACTBEHHOCTH

82

T'enetuka momna

83

T'enoTun kak
[eJIOCTHAs CUCTEMA

84

I'enernueckuii
KOHTPOJIb Pa3BUTHS
pacTeHUH, KUBOTHBIX U
YyesoBeKa

85

N3meHnunBoCcTH
MpU3HAKOB. Bupbl
U3MEHYHUBOCTH

86

MonudukarnronHas
N3MEHYUBOCTH

87

BapuauuonHslii psia u
BapHaIllMOHHAS KPUBAs.
JlabGoparopnas pabota

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

ara
A3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(DHUKAITIOHHOM
M3MEHYUBOCTH.
ITocTpoenue
BAPUALIMOHHOTO psiaa U
BapHalMOHHOU
KPUBOI

88

I'enoTunuueckas
A3MEHYNBOCTD.
KomMOunatusHas
A3MEHYNBOCTD

89

MyrannonHnas
W3MEHYUBOCTb.
[IpakTuueckas pabora
«Myranuu y
npo3oduibl (Ha
TOTOBBIX
MUKpOTIpenaparax)»

0.5

90

3aKOHOMEPHOCTH
MYyTaIlMOHHOTO
npoiiecca.
OnUreHeTHKa u
SMUTEHOMMKA

91

I'eneTuka yemoBeka.
[IpakTnueckas pabora
«CocraBienue u
aHau3 pOJOCIOBHON»

0.5

92

MeTtoabl MeTUITHHCKOM
TeHETUKHU

93

3HayeHune
MEIUITTHCKOM
T€HETHKH B
MPEIOTBPALLIEHUH U
JIeUeHUH T€HETHYECKUX
3a00/I€BaHUH YeIOBEKA

94

OCHOBHBIE MIOHATUS
CEIIEKITUH.
JlaGopaTopHnas pabora
«M3ydenne copToB
KYJIBTYpHBIX pacTeHUI
Y TIOPOJ TOMAIITHUX
KHBOTHBIX)»

0.5

95

MeTtonasbl
CEJICKIIMOHHOM paOOTHI.

0.5




n/n

Tema ypoka

KomnuectBo yacos

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

ara
U3Y4YECHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

JIaboparopHast pabota
«M3y4yenue MeTo10B
CEJICKLIUU PACTCHUN»

96

JlocTrkeHus ceJIeKIuu
pacTeHUi U KUBOTHBIX.
[IpakTnueckas padbora

«IIpuBUBKa pacTeHU»

97

CoxpaHeHue, n3yueHue
Y HCIOJIb30BaHNE
T'€HCTUYCCKUX
pecypcoB

98

buorexnonorus xak
HayKa U OTPacib
IIPOM3BOCTBA.
[IpakTuueckas padbora
«M3yueHne 0OBEKTOB
OMOTEXHOIOTHI

0.5

99

OcHOBHBIE
HaIpaBJICHUS
CHUHTETHYECKOH
OHoJI0ruu

100

XpoOMOCOMHas U
TeHHasl UHXKEHEPUs

101

Menuimackne
OMOTEXHOJIOTUH

102

PesepBHbIii ypoOK.
IToBTOpEHME,
00o01Ienue,
CHUCTEMAaTU3aLHs

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13.5

11 KITACC

No

/1

Tema ypoxka

KonuuectBo yacos

|

Bcero

KonTponbHble
paboTsl

[IpaxkTrueckue
paboTsl

JlaTa
W3yYCHUS

ONEKTPOHHBIE
uudposbie
oOpa3oBaTenbHbIC

pecypca

OBOJIIOLIMOHHAS TEOPUS
4. JlapsuHa

0

0

JIBUOKyIHE CUTIBI
SBOIIONIUY BUIOB 110 Y.

[apBuny

boproa 3a

CYIICCTBOBAHUC,




n/n

Tema ypoka

KosmgecTBo yacoB ‘

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[ara
U3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

€CTECTBEHHBIN U
HMCKYCCTBEHHBIH OTOOD

dopmMupoBaHUe
CUHTETUYECKON TEOpUHU
3BOJIIOLUN

OTanel 3BOIIOIHOHHOTO
nporiecca:
MI/IKpOBBOJIIOI_II/ISI nu
MaKpPOA3BOJTIOIIUS

[Homynsauus —
3JIEMEHTapHAas €UHUIIA
SBOJIIOIUU

3aKOH reHeTUYECKOTO
paBHOBecus J[x. Xapau,
B. Baitn6epra.
JIaboparopHast pabota
«BbIsiBIIEHUE
M3MEHYUBOCTH Y 0cO0ei
OJTHOTO BUI2»

0.5

DneMeHTapHbIe
(akTOpB! HBOIIOIMH

DddexT ocHoBaTeNsI.
OddekT OyTHIIIOUHOTO
TOPJIBIIIKA

10

Murpauuu. M3omnsauyun
ITONYJISLIAMN:
reorpaduueckas,
OuosornuecKast

11

EcrecTBennsiii 0TOOP
— HaIlpaBJISIOLINN
(bakTop IBONTIOMH

12 |

[TonoBoit oT6OP

13

[TpucnocobiaeHHOCTH
OpPTaHU3MOB KaK
pe3yibTar
MUKPOIBOITIOIHIH.
JlaGopaTopHnast pabora
«3yueHne
apomMop(h030B 1
WIOAIaNTaul Y
pacTeHUH U )KUBOTHBIX)»

0.5

14

ITpumepsl
MIPUCTIOCOOJICHUH Y

OpPraHU3MOB:

0.5




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie

paboThI

[IpakTuueckue
paboThI

[ara
U3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

Mopdonorugeckue,
(hu3MoIIOTHYECKHE,
OHMOXUMHUYECKUE,
MOBEJICHUECKUE.
JIaboparopHast pabota
«[Ipucnocodbnenus
OpPraHU3MOB U UX
OTHOCHTEIJIbHAS
11e1eco000pa3HOCThY

15

Bupn, ero kpurepuu u
CTPYKTYypa.
JlaboparopHast pabota
«CpaBHEHUE BUJIOB 110
MOP(OJIOTHIECKOMY
KPUTEPUIO»

0.5

CrtpykTypa BHJa

17

BunoobpasoBanue kak
pe3ynbTar
MUKPOIBOJIOIIH

18

CBs13b MUKPO3BOJIIOIINH
Y SIIUJAEMUOJIOTUU

19

MakposBonronus.
ITaneonTonmoruueckue
METO/bl U3YUYEHUS
SBOJTIOIUHU

20

buoreorpaduyeckue
METO/]Ibl U3yUECHUS
9BOJIIOLIMH

21

DOMOpPHOTOTHYECKHE U
CPaBHUTEILHO-
MOP(OJIOTHYECKUE
METObI H3yUYECHHUS
IBOJIIOIUH

22

MonexkyisapHo-
TE€HETUYECKHUE,
OMOXUMHUYECKUE U
MaTeMaTH4eCKUe
METO/BI U3YUYECHUS
HBOJIIOLIMH

23

O6mue
3aKOHOMEPHOCTH
3BOJOLIUHU

24

AnanTuBHAs paaualusl.
HepaBnomepHocTh
TEMIIOB 3BOJIIOLIUN




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposnbnsie || [Ipaktuueckue
paboThI paboThI

[ara
U3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

25

Hayunble runoressl
MIPOUCXOXKICHUS )KU3HU
Ha 3emie

0

0

26

Jlonay4Hble
IIPEJCTABICHUS O
3apOKICHUM JKU3HU

27

OcHOBHBIE 3Tarbl
HEOpPraHW4YeCKOoi
9BOJIIOLIUA

28

I'unore3sl 3apOKIACHUA
KHU3HHU

29

Ucropus 3eminu u
METO/IbI €€ U3yUCHHUSI.
JlaboparopHast pabota
«M3ydenue u onucaHue
MCKOIIAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

30

HavanbHsbie 3Tamnbt
OpraHn4eCcKOn
3BOJIIOLUN

31 |

DBOIIONUS DYKApUOT

32

OCHOBHBIE 3TAIbI
9BOJTIOLAN
pPacTHTEIHLHOTO MHpA.
[TpakTuyeckas pabora
«M3yueHue
ocoOeHHOCTEH
CTPOEHHUs paCTEHUI
Pa3HBIX OTJICIIOB)

0.5

33

OCHOBHBIE dTanbl
DBOJIOLUH )KUBOTHOTO
MuUpa

34

OBOJIONNS )KUBOTHEIX.
[TpakTuyeckas pabora
«3yuenue
ocoOeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX
YKUBOTHBIX)

0.5

35

Pa3Butue xu3Hu Ha
3emJie 1o »pam u
nepuoiam

36

MaccoBble BBIMUPaHUs
— DKOJIOTHYECKUE
KPHU3HCHI POILTIOrO




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie

paboThI

[IpakTuueckue
paboThI

[ara
HA3YYEHU

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

37

CoBpeMeHHbIH
9KOJIOTHYECKHUIA KPU3HC,
€ro 0co0EHHOCTH

0

0

38

CoBpeMeHHas cuctema
OpPraHUuYecKoro
MPOIILIIOTO

39

OCHOBHEBIE
CUCTEMATUUYECKUE
IPYIIIbI OPraHu3MOB

40

AHTPOIOJIOTUS —
HayKa O 4eJIOBEKe

41

PazsuTtne
MpeJICTaBICHUMN O
MPOUCXOXKICHUU
YyeJIOBeKa

42

MecTo uenoBeka B
CHCTEME OPraHHYECKOrO
mupa. JJabopatopHas
pabota «M3yuenue
ocoOeHHOCTEH
CTPOCHUS CKelleTa
YeJI0BEKA, CBA3aHHBIX C
MIPSIMOX 03K ICHHEM)

0.5

43

JIBUOKyIHE CUTIBI
aHTPOIIOTEHE3a

44

CooTtHonieHHE
OMOJIOTHYECKUX U
COLIMAJIbHBIX (PaKTOPOB
B aHTPOIOTEHE3e

45

OCHOBHBIE CTaIUU
aHTPOTIOTeHEe3a

46

IlanmeoreneTuka u
IaJIEOr€HOMHKA

47

OBOTIOIMA
COBPEMEHHOTO
yeJI0BeKa

48

UenoBeueckue pacel.
[IpakTyeckas pabora
«3yueHne
9KOJIOTHUECKUX
ajanTaluil 4eJIoBeKa

0.5

49

MexIUCIUTIITMHAPHbBIE
METOAbI aHTpOHOJIOFI/II/I




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie

paboThI

[IpakTuueckue
paboThI

[ara
U3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

50

3apo’KJI€HUE U pa3BUTHE
9KOJIOTUU

0

0

o1

MeTo/1bI 3KOJIOTHH.
JIaboparopHast pabota
«M3yueHne MeTo10B
IKOJIOTHUECKUX
HCCIICIOBAHHIT»

0.5

52

3HaueHue
JKOJIOTUYECKUX 3HAHUMN
IS YeJIOBEKa

53

DKOJIOTUYECKUE
(hakTOophI

54

AOuoTHYeCKHe
¢daktopsl. CBeT Kak
9KOJIOTUYECKUH (PaKTop.
JlaboparopHast pabota
«BbIsiBIIEHUE
MIPUCIIOCOOICHHIA
OPTraHU3MOB K BIIUSTHHIO
CBETa»

0.5

55

AOuoTnueckue
dakropsl. Temmneparypa
KaK 3KOJIOTUYECKUI
¢axrop. JlabopaTopHas
pabota «BrlsiBieHHE
MPUCTIOCOOICHUIA
OPTaHU3MOB K BITHSIHHIO
TEeMIIEPATYpPhI»

0.5

56

Aoluorndeckue
¢bakTopsl. BnaxxHocth
KaK YKOJIOTHISCKHIA
¢axrop. JlabopaTopHas
pabota
«AHaTOMHUYECKHE
0COOEHHOCTH pacTeHUI
13 pa3HbIX MECT
00UTaHUSI

0.5

57

Cpenst oouTanus
OpraHUu3MOB

‘BI/IOHOFI/I“IGCKHC PUTMBI

59

XKuznennsie GpopMmel

OpraHu3MOB

60

HBHOTquCKHe (baxTopsl H

[




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie

paboThI

[IpakTuueckue
paboThI

[ara
HA3YYEHU

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

61

3HayeHue OMOTHYECKUX
B3aUMOJIECUCTBUN IS
CYILIECTBOBAHUS
OpraHU3MOB B CpeJie
o0OHTaHUA

0

0

62

OKOJIOTUYECKUE
XapaKTePUCTHKHU
MO YIS

63

OcHOBHBIE TTOKa3aTeIIN
MOMYJISILIAH:
YHUCJIICHHOCTbD,
IJIOTHOCTb, BO3pACTHAs
Y TI0JIOBAsi CTPYKTypa

64

OcHoBHbIE TTOKa3aTeNN
TIOTTYJISITIAH
POXKIaeMOCTh, IPUPOCT,
TEMII POCTa,
CMEPTHOCTb, MUTPALIUU

65

DKoJornyecKkas
CTPYKTYpa MOMYJISIUN

66

JluHamMuKa NONMyJasuu
U e€ perymsnus

67

Kpussie pocra
YHUCJICHHOCTHU
nonyisauun. Kpuseie
BBDKMBAHMS

68

DKosornyeckas HUIIa
Buja. JlabopatopHas
pabota
«IIpucnocobienus
CEMSIH pacTEHUH K
pacceneHuIo»

0.5

69

Bun xak cucrema
MOITYJISA AN

70

3aKOHOMEPHOCTH
MOBE/ICHUS U MUTpaluil
JKHUBOTHBIX

71

Coo01recTBo
OpraHU3MOB —
OnoIIEHO3

72

DKocucremMa Kak
OTKpBITast CUCTEMA




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie
paboThI

[IpakTuueckue
paboThI

[ara
U3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

73

Kpyrosopor BemecTs u
IIOTOK 3HEPTUH B
9KOCHUCTEME

0

0

74

OCHOBHBIE TOKA3aTETH
3KOCHUCTEMBI

75

OKOJIOTUYECKHE
MUPaAMU/IBI

76

H3menenus cooOiiecTs
— CYKIIECCUH

7

[Ipupoaubie
9KOCHUCTEMBI.
DKOCUCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpEN U OKEaHOB

78

[Ipuponubie
9KOCHUCTEMBI.
DKocuCTEMBI TYHJIp,
JIECOB, CTENEH, MyCThIHb

79

AHTpONIOT€HHBIE
OKOCHUCTEMBI

80

YpOoaKoCHCTEMBI.
[IpakTnueckas pabora
«M3ydyenue 1 onucaHue
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aUMOJCHCTBUN
OpPraHHU3MOB B
9KOCUCTEMAX

82

MexaHu3MBbI
BO3JEHCTBUSA
3arpsi3HEHUH Pa3HbIX
TUIIOB HA
cyOOpraHM3MEeHHOM,
OpraHU3MEHHOM,
MOMYJISIIIMOHHOM U
SKOCUCTEMHOM YPOBHSAX

83

buocdepa —
oOmernaneTapHas
00o0ouka 3emnun

84

VYuenue B. .
Bepnazackoro o
ounocdepe




n/n

Tema ypoka

KonnuecTtBO yacoB

Bcero

KonTposibHbie

paboThI

[IpakTuueckue
paboThI

[ara
U3Y4YEHUS

DJIEKTPOHHBIE
QppoBbIE
oOpa3oBaTebHbIC

pecypcsl

85

3aKOHOMEPHOCTH
CYILECTBOBAHHUS
o6uochepsl

0

0

86

Kpyrosoports! Bemects
1 OMOreoXMMHYECKHE
LUKJIBI

87

30HaJIBHOCTh
ouocdepsl. OCHOBHBIC
OMOMBI CyIIN

88

VY cTONYUBOCTh
ouochepsr

89

DKOJIOTUYECKHE
KPHU3HCHI M X MPUIHHBI

90

Bo3zneiicTBue yenoBeka
Ha ouochepy

91

AHTpPOIOTreHHOE
BO3JICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBII MUD

OxpaHa npupos!

93

OCHOBHBIE TPUHLHUIIBI
YCTOWYMBOTO PA3BUTHUS
YeJI0BEUECTBA U
IPUPOJIBI

94

PanuonansHOE
MPUPOAONONBE30BaHNE U
COXpaHCHUE
OHOJIOTHYECKOTO
pazHo0Opaszus 3emin

95

O06o0ueHne o Teme
«MuxkpodsBoIIOLYS U €€
pe3yJIbTaThI»

96

O06o0menue o Teme
«MaxkpodsBoItonus U €€
pe3yJIbTaThI»

97

O06o001IeHuE IO TEME
«IIpoucxoxaenue u
pa3BUTHE KU3HU HA
3emie»

98

O60061eHne IO TeMe
«IIpoucxoxaenue
YeJI0BEKa —
AHTPOIIOTCHE3»




No Tema ypoka KonnuectBo yacon ‘ Hara DJIEKTPOHHBIE
n/m Bcero|| Kontponsnsie || [Ipaktnueckue || 13YICHIA uidposbie
paGOTEI paBoTHI oOpa3oBarebHbIE
pecypcbl
99 |O600mEenNE IO TEME 1 0 0
«IKOJI0THs — HAyKa O
B3aHMOOTHOIIIEHHIX
OpraHU3MOB»
100 ||O000enne Mo TeMe 1 0 0
«Opranusmsl U cpena
o0OUTaHUA»
101 ||O000OmEenHEe 1O TEME 1 0 0
«IKOJIOTUSA BUIOB U
MO YJISIITAM »
102 ||O6001menHME 110 TEME 1 1 0
«buocdepa —
riao0aibpHas
DKOCUCTEMA
OBLIEE KOJIMYECTBO 102 1 7.5
YJACOB I10 [TPOIT'PAMME

YUYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLHECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
buomorus, 10 xmacc/ AradonoBa W.b., CusormazoB B.M., OO6mectBo ¢
OTPAaHUYCHHOW  OTBETCTBEHHOCTHIO  «JI[PODAY»; AkimoHepHOe  OOIIESCTBO
«M3parenscTBO «IIpocBenieHne»
buomorus, 11 xmacc/ AradonoBa W.b., CusormazoB B.M., OO6mectBo ¢
OTPAaHUYCHHOW  OTBETCTBEHHOCThIO  «JIPODAY»; AkimoHepHOe  OOIIESCTBO
«M3narenbctBo «IIpocBenieHue

METOANYECKHE MATEPUAJIBI J1JIS1 YUUTEJISA

Metoauueckue peKOMEH IaluK 1J11 00pa30BaTe/IbHBIX OpTraHU3alii
KpacHonmapckoro kpast 0 npenojgaBaHui OMOJIOTUH

Metoanyeckue peKOMEH IalMK 0 peain3aliui 00pa3oBaTeIbHBIX TPOrpaMMm
HayaJbHOro OOIIEero, OCHOBHOIO OOIIETro, CpeaHero oOmiero o0Opa3oBaHuUs,
oOpa3oBaTeIbHBIX MpPOrpaMM CpeaHero mnpodeccCHoHaILHOTO O00pa30BaHUs U
JOTIOJIHUTEIIBHBIX ~ O0Ie0Opa3oBaTeIbHBIX  IPOTpaMM € NPHUMEHEHUEM
AIIEKTPOHHOTO OOY4YeHHS M JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTHH
OImyOJIMKOBaHHBIC Ha caiite MuHucTepcTBa mpocsernienust Poccuiickoit deneparuu

U P®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

Poccuiickas snmekrpoHHas 1mkoiia https://resh.edu.ru/;
®I'BHY "®denepanbHblil HHCTUTYT MeAarornueckux n3mepennit” https:/fipi.ru/;
«1C: Ypox» https://urok.1c.ru/
Omnuaiin-mkona «®Poxchopa» https://foxford.ru/license
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