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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo 6uosioruu ( 6a30BBIM YPOBEHB ) HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs COCTaBJIEHa Ha OCHOBE TpeOOBaHWIl K pe3ysbTaram
OCBOCHMSI OCHOBHOM  00pa3oBaTeIbHOM  MPOTpaMMBbI  CPEIHEro  OOIIero
obopazoBanus MAQOY CHI Ne 7, mpencraBnennbix B ®I'OC COO, B TOM yucie
paGoueii  mporpamMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HampasieHHocTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
00pa30BaTEeNbHBIX MPOrPAaMM  €CTECTBEHHO-HAYYHOH U  TEXHOJOTHYECKOH
HaIpaBJIeHHOCTEW, pa3pabOTaHHBIX B  COOTBETCTBUHM C  TPEOOBAHHUSIMU
3aKOHOJATEIbCTBA B cdepe oOpa3oBaHuss M C YYETOM PEKOMEHIAlUN
®enepanbHOro oneparopa yuebHoro npeamera «buomorusy.

Hcnonb3oBanne obopyaoBaHus leHTpa «Touka pocTa» Mpu peanusanuu
JTAHHOM pabouell MporpaMMBbl MO3BOJIIET CO3/IaTh YCIOBHUS:

* JI7IS1 PACIIUPEHUS COIEPKAHUS IIIKOJIBHOTO OMOJIOTMYECKOT0 00pa30oBaHus;

* s TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYarommxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUIS pa3BUTHUS JIMYHOCTH peOEHKa B mpoliecce oOydeHusi OMOIOTvHU, €ro
criocoOHOCTeM, (opMUpPOBaHUS U YIOBJICTBOPEHHUS COLMAIBHO 3HAUYMMBIX
WHTEPECOB U MOTPEOHOCTEN;

* Mg paboOThl ¢ OJAPEHHBIMH IIKOJBHUKAMHU, OPTaHU3AIlMd WX PA3BUTHS B
Pa3JIMYHBIX 00JACTAX 00pa30BaTEIbHON, TBOPUECKON JEATCIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpATOpPHBIE PabOTHl M DKCIEPUMEHTHI MO MPOrpaMMme
y4eOHOTO TIpeaMeTa « buomorus.

Pabouast mporpamMmma 1o OMOJIOTHH a€T MPEACTABICHHUE O MENX, 00 olmIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpeneiaseT o00sA3aTeabHOE MPEeIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleieHue 1o pa3aelaM W TeMawm,
PEKOMEHIyeMYIO TIOCIIe0BAaTEIbHOCTh N3YUCHHS YYEOHOTO MaTepuala ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKA 00pa30BaTEILHOTO
npoI1iecca, BO3pacTHBIX 0COOeHHOCTEN oOyuatomuxcs. B nporpamme no 6uosnoruu
TaK)K€  YYUTBIBAIOTCA  TpeOOBaHUS K  IUIAHUPYEMBIM  JIMYHOCTHBIM,
METaINpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0ydeHUs B (OPMHUPOBAHUHU
OCHOBHBIX BHUJOB Yy4eOHO-TTO3HABATEIHHON NEATEIHHOCTH/yUueOHBIX JeHCTBUI
OOyYaroIINXCS 0 OCBOCHHIO COJIEP KaHMSI OMOIOTUYECKOTO 00pa30BaHMs.

buonorust Ha ypoBHe cpenHero ooOuero oOpa3oBaHHs 3aHUMAET BaKHOE
mecto. OH obecrnieunBaeT (QopMHUpPOBaHUE Yy OOYyYaAIOLIUXCS MPEACTaBICHUN O
HAyYHOW KapTHUHE MHpA, pacIIMpsieT W 0000IaeT 3HaAHUS O KUBOUM mpupoje, e
OTIIMYUTENBHBIX TPU3HAKAX — yPOBHEBOW OPraHHW3alldd M HBOJIOIUHU, CO3MAET
yCIOBUSI  JUIsA: TO3HAHUS  3aKOHOB  JKMBOM  MPUPOIbI, (OPMHUPOBAHUSA



(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
’KU3HU, YKOJOTMYECKOT0 MBIIUICHUS], IEHHOCTHOTO OTHOILIEHUS K KMBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHUS UMEET TaKKe JJIS PEIICHHUS] BOCIIUTATENbHBIX
W pa3BHUBAIOLIMX 3aJa4 CpeaHero ooOimero o0pa3oBaHuUs, COIHAIU3AIUU
oOyuaronuxcs. M3ydenune 6uonoruu odecrnednBaeT ycioBus st GOPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYIbTYpPHI, CIIOCOOCTBYET HMHTETPAIMM OWOJOTHYECKUX 3HAHUHU C
MPEACTABICHUSIMU U3 JIPYTUX y4EOHBIX MPEIMETOB, B YACTHOCTH, (PUBNKU, XUMUU
u reorpadum.

Lenp usydenust yueOHoro mpeamera «buonorus» Ha 6a30BOM YypOBHE —
OBJIaJICHNE  OOyYaOMMMHCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKITMOHAILHOMN
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra H TPUOOPETCHHE YMCHHM
WCIIOJI30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTikeHue 1enu u3ydeHus: yueoHoro npeamera «buonorus» Ha 0a30BOM
YpOBHE 00€CTICUNBACTCS PEIICHUEM CISAYIONMINX 3a/]1ay:

OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl 3HAHUN O OHOJOTUYECKHUX TEOPHSX,
YUECHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPAaBUIAX, CIYKAIINX OCHOBOM
JUIst (POPMUPOBAHUSL TIPEJICTABICHUNH O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPaA, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUHU, MHOTOOOPa3ul U OCOOEHHOCTSX YKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIIUXCA OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmupoBaHUe y OO0Yy4YarONIUXCSl MMO3HABATENbHBIX, WHTEIJIEKTYaIbHbIX U
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WACH M TMOAXOJOB K HM3YUYECHHUIO >KUBBIX CHUCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIHHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, MOJYYECHHBIX MPHU
H3y4YeHUH OMOJIOTHH;

dbopmupoBaHrue y OOydYaOMIMXCA YMEHUN WIUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUHN U arpoOUOTEXHOJIOTUH;

BOCMHUTaHUE YOECKIEHHOCTH B BO3MOXXHOCTH IMO3HAHUS YEJIOBEKOM KUBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTI0OICHUS ITUIECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTU OWOJIOTMYECKUX 3HAHUM IS TIOBBIIIEHUS] YPOBHS
AKOJIOTUYECKOHN KYJIbTYPbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHWW M YMEHUN B MOBCEAHEBHOW KU3HH
JUIS. OLICHKH TOCJIEACTBUM CBOEU JIESITEIBHOCTH MO OTHOLICHUIO K OKPYXKAKOLIEH
cpene, COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHHME€ U  COOJIIOJICHHE  Mep
npodrIakTUKY 3a00IeBaHUM.



Pabouas nporpamma peanusyerca Ha ocHoBe Y MK B.B.Ilaceunuka, KoTOpbIii
BKJIIOUEH B (heliepaibHbIN MepeueHb YYEOHMKOB, TOMYIIEHHBIX K UCIOJIb30BAHUIO
IpU pean3alii UMEIOUIUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTEIbHBIX
IporpaMM HA4aJlbHOrO  OOIIEr0, OCHOBHOTO OOIIEro, CpeaHero OOLIEro
oOpa3oBaHuUs OpraHu3alUsIMH, OCYIIECTBIISIOIIUMHU o0pa3oBaTeNnbHYIO
JESATEIbHOCTh U YCTAaHOBJICHUS MIPEIETbHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).

VY4eOHbIN T1aH 00Pa30BaTEIHHOTO YUPEKICHUS MTPEAYyCMAaTPUBACT U3yUEHUE
ouosiornu Ha 6a3oBoM ypoBHe B10-11 kiaccax.

OO6miee 49ncIO YacoB, PEKOMEHIOBAHHBIX ISl M3Yy4YeHHS Ouojoruu — 68
yacoB: B 10 knacce — 34 gacoB (1 yac B Henenmo), B 11 knacce — 34 gacos (1 yac B
HEJICITIO).

COJEPXAHUE OBYUYEHUA

10 kaacce

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHON KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HAYK.

Meronbsl NO3HaHUS JKUBOW HOpUPOAbl (HAOMIOJEHHE, SKCIEPUMEHT,
ONKCaHue, U3MEpeHHe, Kilaccuukaus, MOJEIMPOBAHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JlemoHCTpauuu:
[Toptpetrer: Y. HdapBun, I'. Mengens, H.K. Konbmos, JIx.Yorcon wu
@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTO bl TO3HAHUS )KUBOU MPUPOIBD.

Jlabopamophvie u npakmuueckue pabomol:

[Ipaktuueckass pabora Ne 1. «Vcrnonp3oBaHWe pa3IMYHBIX METOJIOB MpPH
M3YyYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cucrembl (OMOCHMCTEMBI) KakK MpeaIMET HW3Y4YeHUsi OUOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUYECKON TTPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YpPOBHU OpraHU3aluu
OwocucTeM:  MOJICKYJISIPHBIM,  KJICTOYHBIM,  TKAHEBbIN, OpPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT ), OMOC(EPHBIH.

JleMoHCTpauuu:

Tabnuibr u cxembl: « OCHOBHBIE TPU3HAKH KU3HWY, «YPOBHU OpraHU3aIlUN
YKUBOU MIPUPOIBI».

O6opynoBanue: mojens mosiekyisl JJHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.



XUMHYECKUN COCTAB KJIETKU. XHUMUYECKHE JJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHBIE BELIECTBA.

OyHKIMM BOJBl W MHUHEpaJIbHBIX BellecTB B Kierke. [logaep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MoOJeKynbl (NepBUYHAs, BTOPUYHAs, TpETHYHAs U
YETBEPTUYHAS CTPYKTypa). XHMHUYECKHME CBOICTBa OenkoB. buonornuyeckue
byHKIUN OEIKOB.

depMenTsl — Ouonoruueckue katanuszatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl: MoHOcaxapuabsl (TJIIOKO3a, pubo3a U J1€30KCUpU003a),
aucaxapuibl - (caxaposa, JaKTo3a) M MoJucaxapuibsl  (Kpaxmai, TJIMKOTEH,
Hesoo03a). buonornueckue GyHKIUU yriieBOOB.

Jlunmuapl:  Tpurnunepunbl, dochomunuasl, crepounsl. [wapoduIsHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢yHkuuu smnuaoB. CpaBHEHUE
YTJIE€BOOB, OEJKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunnoseie xkwucnotel: [JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[wurtonoruss — Hayka o kierke. Krierounas teopuss — nOpumep
B3aMMOJICUCTBUS HJEd M (PAKTOB B HAy4YHOM IMO3HAHUU. MeToAbl M3y4YECHHS
KJIETKU.

Knerka kak menoctHas >xuBas cucrema. OOmMe TPU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OeJKa.

Tunel kJeTOK: dyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKaApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTEIHLHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, X
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[IpoucxoxieHne MUTOXOHIpUM W TiacTua. Bunbl mmactun. HememOpaHHbie
OpraHOUJbl KJETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOJU, PECHUUKH,
KryTUKU. QYHKIIUU OPTraHOUIOB KJIETKU. BriroueHus.

SAnpo — perynsaTopHblii HeHTp KieTku. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIlUia3Ma, XpOMATHH, SIAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHCTpauuu:



[Toptpetsl: A. JleBenryk, P.IT'yk, T.IIBann, M. Illneiinen, P.Bupxos,
Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Huarpammel:  «PacrpeneneHue XUMHUYECKUX OJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuupbl u cxembl: «llepuoanueckass TabiaMIlAa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJIIbl BOJIb», «brocunTes Oenka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucinotsl. JJHK», «CtpoeHune MoseKybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

ObopynoBaHue: CBETOBOW MHKPOCKOI, OOOPYIOBaHHME MJii MPOBEIACHHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

Jlabopamophvie u npakmuyeckue pabomol:

JlaGoparopuass pab6ora No 1. «l3ydeHue KaTaqIuTHUYECKOWM aKTHBHOCTHU
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

Jlabopatopnass pabora Ne 2. «l3ydeHue cTpoeHUS KIETOK pPacTeHHI,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ) KusHenessTe1bHOCTh KJIETKH.

OOMeH BellecTB, WM METab0IU3M. ACCUMIIIAIUSA (TUIACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTabom3ma.

Tunbr oOMeHa BelecTB: aBTOTpOodHBINA U reTepoTpodHblil. Posib hepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUHU B KIETKE.

®otocunte3. CBeroBas u TeMHOBas ¢a3pl (QoTtocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emuie. BausiHue ycnoBuii cpensl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUM.

XeMOCHHTE3. XeMOCHUHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIs
JKW3HU Ha 3eMIIe.

DOHepreTuueckuii oOMeH B KileTke. PaciiernieHue BellecTB, BBIICICHUE U
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTalbl JSHEPreTUYecKoro oOMeHa.
['muxonu3. bpoxkenne u ero Buabl. KuciopogHoe OKHCICHHE, WM KJIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBanue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuu marpuyHoro cuHte3a. ['enermueckas wuHpopmauus u JIHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHcisuuu. KoampoBanue amuHOKuCIOT. Pomb pubocom B
OounocuHTe3e Oenka.



Hexnerounsie ¢Gopmbl XU3HU — BUPYCHL. MCTOpHS OTKPBITHS BHPYCOB
(I.W. IBanoBckuii). OCOOEHHOCTH CTPOCHUS W KU3HEHHBINM IIMKJI BHUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX W 4YEJIOBEKAa, BbHI3HIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMsA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHeHUs: BUPYCHBIX 3a00JIEBaHUIA.

JlemoHCcTpanuu:

IToptpetsr: H.K. Konbnos, /.. UBanosckui, K.A. Tumupsses.

Tabmuubr n cxembl: «Tunel muTanusy, «Metabommu3m», «MUTOXOHIPH,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oaxTepuodaray, «Pemmmkarus JTHK.

Oo6opynoBanue: moaenu-anmiukanuu «Y npoenue JHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHne KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1UKI, WU KU3HEHHBIM UK KieTku. MuTepdaza u mMutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JIumiou HeIi W TalvIOWJHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHHSI W  HWHIUBHUAYaJIbHOTO  Pa3BUTHUSA
OpPTraHU3MOB.

Henenne knetkn — Muto3. Craaum murosa. [Iponeccel, npoucxoasmme Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemasi ruOesb KJIETKH — aronTo3.

@opMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe U nmoJioBoe. Bubl 6ecnosioro
Pa3MHOXXEHUS: JCJCHUE HAABOE, IMOYKOBAHME OJHO W MHOTOKIJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JIJIS1 CEJIEKIINU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguu meitosza. IIpouecchl, NpoucXoasIMe Ha CTaJIusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

I'amerorenes — mporecc 00pa3oBaHUsI TMOJOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBeie xeme3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX

KJIETOK — rameTr (CoepMaro30MJ, SIMIEKIeTKa) — CHEpPMAaTOr€HE3 U OOrEHE3.
Oco0eHHOCTH CTpOEHUs SHLEKIETOK M CcHepMaro3ouoB. OIulog0TBOpEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTreHe3). OMOpPHOHAIBHOE pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe paszButhe. TUIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJCTBA.

Poct u pasButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JlemoHCcTpanuu:

Tabmuiel U cxembl: «DOpMBI Pa3MHOXKEHHS OpPraHU3MOBY», «JIBOlHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuil», «BereraTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii uukmy, «Pemmukamus JJHK», «Muto3y,
«Menosy», «Ilpsmoe n HenpsiMoe pa3zBuTHeE», «l'ameTroreHes y MIEKONUTAIOIUX U
yesoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CrnepmMaTo30ubl
MJICKOITATAIOLIETOY, «SHIEeKIIeTKa MIEeKonuTaromero», «Kapuokunes B kineTkax
KOpElIKa JyKa», MarHuTHas MOJEb-alIuinkanus «JleJeHue KIeTKW», MOJENb
JHK, Mmonenb metadazHoit XpOMOCOMBI.

Jlabopamophvie u npakmuyeckue pabomai:

JlaGoparopuas pabora Ne 3. «HaOmromeHne muTO3a B KIETKaX KOHYHMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIPEIapaTaxy».

JlaGoparopuass pabota Ne 4. «l3yueHue CTpOEHHUS IOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEHapaTax».

Tema 6. HacsieACTBEHHOCTh M U3BMEHYMBOCTH OPraHU3MOB.

IIpenmer u 3agmaum reHeTuku. Mceropus pasBuths reHeTHku. Poib
IUTOJIOTUA U SMOPHOJIOTHU B CTAaHOBJICHUU TE€HETHKU. Bkian poccuilckux u
3apyOeXHbIX  YY€HBIX B  pa3BUTHE€  TEHETUKU.  MeToabl  I€HETHUKHU
(ruOpuI0JIOTUYECKHA, HATOT€HETUYECKU, MOJICKYJISIPHO-TEHETUYECKUIN ).
OCHOBHBIE TE€HETUYECKHE MOHATHS. ['eHeTudeckas CMMBOJIMKA, UCIOJIb3yeMas B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACJIeIOBAHUS MPU3HAKOB, YCTaHOBJIEHHBIE [. Menaenem.
MonorubpuiHOe CKpelMBaHHEe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAaHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unore3a ynctoThl ramet. [10JHOE M HEMOJTHOE IOMUHUPOBAHUE.

JluruOpupHOe  CKpeIIMBaHHWE. 3aKOH  HE3aBHCHMOIO  HACJeIOBaHUS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPEITMBaHUS
JIJISL OTIPE/ICJICHHS] TeHOTHIA OCOOHU.

CuernyieHHOe  HacjefoBaHuWe mnpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJICIOBaHUIO F€HOB. HapylieHne cuemieHusi TeHOB B Pe3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TE€OPHs HACIIEICTBEHHOCTH. | €HeTUUeCKHE KapThl.

I'enetuka nona. XpoMOCOMHOE OIpeEAEIeHUE Mojia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTrHele MW TeTeporameTHble OpraHu3Mbl. HacienoBanue
MIPU3HAKOB, CIEIUICHHBIX C MOJIOM.



N3MeHYnBOCTSD. Bubr U3MEHYUBOCTH: HEHACJIEICTBEHHAs "
HacleAcTBeHHas. Poimbp  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(DUKATMOHHOW W3MEHYMBOCTH. BapuamnuoHHbIH psiag U
BapuallMoHHass KpuBas. Hopma peakuuum npusHaka. KonudecTBEeHHbIE U
KaueCTBEHHbIC TMPU3HAKM M UX HOpMma peakuuu. CBoCTBa MOAM(PUKAIMOHHON
U3MEHYUBOCTH.

HacneactBenHasi, wiM reHOTHUIUYECKas, W3MEHUYUBOCTb. KoMOuHaTHBHAS
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYUBOCTU. MyTallmoHHasi 3MEHUYUBOCTh. Kitaccupukanyst MyTaluii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJOB B HacliencTBeHHOM n3MenunBoctu H.M. BaBunoga.

BresnepHas HaciIe1ICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETUKHU
YeJIOBEeKa: TeHeAIOrMUeCKui, OJIM3HEIIOBBIN, IMTOT€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHUE TeHOTHUIIA!
IIOJJHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[TI1P-ananu3a. HacnencrtBeHHble 3a0oeBaHMs 4YENOBEKA: TIEHHbIE OOJIE3HHU,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oosie3Hel. MeauKo-TeHEeTUYEeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEJOTBPALLECHUH U JICUEHUN T€HETUYECKUX 3a00JI€BaHNU YEIOBEKA.

JleMoHCTpauuu:

[Toptpersr: I'. Mennens, T.Mopran, I.ge ®pusz, C.C.YerBepukos,
H.B. Tumodgees-Pecosckuii, H.1. Bapuios.

Tabmuupr u  cxeMbl:  «MOHOTMOpUIHOE  CKpEUIMBaHWE M €ro
IATOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmMonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTHYecKue KapTbl PpPACTEHU,
JKMBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
baktopay, «I'eHeTuka rpynn KpoBuw», « MyTamoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: MoJeau-anIuIMKauuu «MOHOTHOPUIHOE CKpPEIIUBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHKpornpenapaT «/lpo3zodpuna» (Hopma, MyTrauuu
(bopMBI KPBUIBEB U OKpPACKH Tena), repoapuii «I'opox moceBHON».

Jlabopamophvie u npakmuyeckue pabomol:

Jlabopatopuast padora Ne 5. «M3ydueHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
JTUTHOPUHOTO CKPEIUBAHUS y TPO30(MIBI HA TOTOBBIX MUKPOIIPEIIapaTax.

Jlabopatopnas padota Ne 6. «M3yuenne MoauUKaAIMOHHON N3MEHUYNBOCTH,
ITOCTPOEHHUE BAPUALMOHHOIO PsiZia U BAPUALIMOHHON KPUBO.



JIaGoparopHas padota Ne 7. «AHanu3 MyTaluil y Apo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktnueckass pabora Ne2. «CocraBieHWE M aHalIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpoLecC. 3apOKJICHUE CEJIEKIIMU U JTOMECTUKALIHS.
VYyenne H.W. BaBunoBa o neHTpax NpOUCX0XKIECHUS U MHOTOOOPa3usl KyJIbTYpPHBIX
pacteHuil. LIeHTpbl NPOMCXOXKIAEHUS AOMAIIHUX >KUBOTHbIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METO/IbI celeKInn. MaccoBbIi U UHANBUIYAIbHBINA OTOOPHI B
CEJICKUMU pPACTEHHM M KUBOTHBIX. OLEHKa 3KcTepbepa. bIu3kopoAcTBEHHOE
CKpemnBanue — WHOpuAMHr. Yuctas nuHus. CKpelMBaHWE YHCTHIX JIMHUH.
['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
OtnanénHass rtubpugmzauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
NOJIYYCHUE TOJUIUIONIOB. JIOCTHIKEHHs CEJIEKUMU PAacTeHWil, >KMUBOTHBIX U
MUKPOOPTaHU3MOB.

broTexHOJIOTHS KaKk OTpacilb IPOU3BOACTBA. ['€HHas WMHXKEHEepus. OTalbl
co3nanuss pexkomOuHanTHOM J[HK wu Tpancrennsix opranusmoB. Kiertounas
uHxeHepus. Kierounbsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KitioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojornyeckue W 3tudyeckue  npodmembl. MO  —  reHeruuecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

[ToptpeTsr: H.. BaBuios, N.B. Muuypus, I'.J1. Kapneuenko,
M.®. BaHOB.

Tabnuiel 1 cxembl: kapta «LleHTpbl MPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHumity, «Otnanénnas rudbpunuzanus», «Padotel akanemuka M.®. liBaHOBaY,
«Ilomumnongus», «OO0bekTh OuoTexHoyuorum», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

OOopynoBanue: MYJSKM TUIOAOB M KOPHEIUIONOB JUKUX (GopM U
KyJIbTYPHBIX COPTOB pacTeHu, repoapuii «CenbCKOX03iCTBEHHBIC PACTCHUS.

Jlabopamophvie u npaxmuyeckue pabomai:

Okckypcus «OCHOBHBIE METOABI M JOCTHXKEHHUSI CEIIEKIMM PACTCHUUA M
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 kaace

Tema 1. DBOJIONMOHHAA OMOJIOTHAL.



[IpeanochbUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIOLMOHHAS
Teopust U €€ MecTO B OHUOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa HBOMIOUMM. [laneoHTOIOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJCOHTOJIOTMYECKOW JIETOMUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoicTBO U paznuuue payH u ¢aop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTUUECKHUE: CXOACTBA W pa3Inuvsg SMOPHOHOB pAa3HbIX BHJIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJIVMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpenmnoceulku BO3HMKHOBEHUS
JapBuHU3Ma. JIBHOKylIME CHJIBI 3BOJNIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretuueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBosronus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkyiiye cuiibl ((hakTOphl) SBOJIOIMK BUJOB B IpUpoje. MyTallMOHHBIH
npoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymsiMOHHBIE BOJHBI U Jpeud
reHoB. V301Ul 1 MUATpalus.

EctecTBeHHBII 0TOOp — HampaBiAOMMA (QakTop 3BoOHUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHU3MOB KakK pe3yibTar 3Boyoluu. [Ipumepsl
IPUCIIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTALNH.

Bun wu BupooOpazoBanue. Kpurepun Buaa. OcHOBHbIE (DOPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCcKoe.

MaxkposBomonusi.  PopMbl  3BONIOLUM:  (pUIIeTHYECKasi, JMBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIOLUY.

[IponcxoxaeHne OT HeClEeUUaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromas
crienuaiv3anusa. AIanTUBHAS paJnalysl.

JlemoHCcTpanuu:

IToptpersl: K. JIunnent, JK.b. Jlamapk, Y. Hapsun, B.O. KoBaneBckuii,
K.M. Bap, 3. I'ekkenb, ®. Mronep, A.H. Ceepios.

Tabmuiet u  cxembl: «Pa3BuTue OpPraHMYECKOro MHpa Ha 3emiie»,
«3apoIbIlId TTO3BOHOYHBIX KUBOTHBIX», «Apxeontepukc», «PopMbl O0pbObI 3a
cyiiecTBoBaHue», «EcTecTBeHHBIN 0TOOP», «MHOTO00pa3ue COPTOB pacTECHUIY,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Tonynsauumy»,  «MyranuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamanrtaumum», «OOmas aereHepauus,
«/ABmwxymme cunbl  sBomouun», «Kapra-cxema wmapumipyra myTemiecTBUs
4. Japsunay», «boprba 3a cymiectBoBanue», «IIpucrnoco0aeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BaAHHE.

O6opynoBanue: KOJUICKIUS HACEKOMBIX C PAa3JIMYHBIMU THIIAMH OKPACKH,
Ha0Op IUIOMOB U CeMsiH, Koyuiekiusi «[IpumMepsl 3alUTHBIX MPUCTIOCOOTIEHUN Y



KUBOTHBIX», MOJIeJb «OCHOBHBIEC HAIPABICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIoBHOr0 MO3ra O3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoieKiusi «@DOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmmkanus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JATYUIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH Tena).

Jlabopamopuvie u npakmuyeckue pabomuol:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHAOB 1O MOP(}OIOTHIECKOMY
KPUTEPUIOY.

JlabopaTtopHas pabota Ne 2. «Onucanre mpUCIOCOOJICHHOCTH OpraHU3Ma |
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHay4HbI€ TPEACTABICHHUS O 3apOXICHUU XW3HU. HaydHble TuUmoTessl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W maHcHepMmus. XUMHUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKON 3BoIIoMU. HavyanbHbie 3Tanbl
ouonornyeckor spomtouuu. ['mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX SBOJIOLMUS.
@opMHUPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xwu3Hu Ha 3emuie mo 3pam u nepuonaM. Karapxein. Apxeuckas u
npotepo3oiickast dpbl. [laneo3olickas spa u €€ mNepuoibl: KEMOPUUCKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o30iickas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickags »3pa ©W €€ mnepuoApl: TNAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOITOTN€HOBBIM.

XapaKkTepuCTUKa KJIMMaTa U FeoJIOrHYecKuX mporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEILHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHH U
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpraHMYEeCKOro MHpa KakK OTpakeHHe 3BoMtoUUHU. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIbl OPraHU3MOB.

DBOJIIOIUA YeTloBeKa. AHTPOMNOJIOTHS KaK Hayka. Pa3BuTue npeacraBieHUi
O NPOUCXOXKIEHUU dYesoBeka. Mertonbl m3ydeHus: aHtponoreHesza. CXoICTBa H
pa3lInyrs YEJI0BEKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MTOJI0KEHHUE YEIIOBEKA.

JBuwxymue  cunbl  (axTopbl)  aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3TrOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEUb.

OCHOBHBIE CTaJIMU ¥ BETBU SBOJIIOIIUM YEJIOBEKA: aBCTpAJIONUTEKH, UenoBek
yMenbld, Yenoek npsaMoxoxsaumi, YemoBek HeaHIepTAIbCKUM, UYenoBek
pasymHbIil. Haxoaku HMCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMsI, 00JIaCThb
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IH.

YenoBeueckne packl. OCHOBHBIE  OOJBIIHE  pachl:  €BPOINECOUTHAS
(eBpaswmiickasi),  HErpo-aBCTpajioujHas  (PKBAaTOpUajbHAas),  MOHTOJOWAHAs



(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEYECKMX pac K YCIOBHSM CYIIECTBOBaHMs. EIMHCTBO uenoBe4eCKHUX pac.
Kpurtuka pacuzma.

JlemoHCcTpanuu:
[Toptpetsi: @. Penu, JI. Ilacrep, A.WU. Omapun, C.Mumnep, 1. IOpu,
Y. JapBuH.

Tabmuubr 1 cxembl: «Bo3nukHoBeHue CoyiHEUHOM cucTeMmbl», «Pa3Butue
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHasi CUCTEMa OPraHUYECKOr0 MHPAY,
«CpaBHEHHE AHATOMUYECKHX YEPT CTPOCHUS YEJIOBEKAa U YEIOBEKOOOPA3HBIX
o0e3psiHn», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKUX  HAXOJIOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/lpeBHue moam», «llepBbie
COBPEMEHHBIC JIIO/INY, «HenoBeueCcKue pachh».

O6opynoBanue:  mynsixku — «lIpoucxoxiaeHue  4demoBeka»  (OOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTaiblla, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KoUieKuus «DopMel
COXPAHHOCTH UCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

Jlabopamophvie u npakmuyeckue pabomol:

[Ipaktuueckas padora Ne 1. «3ydeHne UCKOMAeMbIX OCTaTKOB PaCTEHUH U
YKUBOTHBIX B KOJIJICKITUSIX).

DKCKypcust «DBOJIIOLUSI OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

OKOJOTUs KAk HaykKa. 3aJa4d M pa3fenbl  J3KOJOTuu. MeTobl
DKOJIOTHYECKUX MCCIENOBAHUN. ODKOJOTHUYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
YeJI0BEKa.

Cpenpl oOWTaHMsS OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Oxonornueckue ¢daktopel. Kiaccubukamus 5KOJIOTHYECKUX (HAKTOPOB:
abnotnyeckue, OWMOTHYECKHE U AaHTPOIOTeHHbIC. JIeHCTBHE HKOJIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXKHOCTh. DOTONEPHOIU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosornueckne puTMBl.

buotnueckue bakTopHI. Buapl OMOTHYECKUX B3aUMOJICHCTBUM:
KOHKYPEHITUS, XUIHUYECTBO, CUMONO03 U ero ¢bopmel. [lapasutusm, kooneparwusi,
MyTyajlu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HeWTpanu3M. 3HaueHUe OWOTHYECKMX B3aUMOJCHCTBHM JUIsl CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XAPAKTEPUCTUKU mnomysiuuu. OCHOBHBIE TOKa3aTeIn
MONYJISIIIUU: YUCJIEHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. J[MmHaMuka YucIeHHOCTH MOMYJISIIUUA U €€ PeryJisiusl.



JlemoHCTpauuu:

[Toptpetsi: A. I'ym6onbar, K.®. Pynbe, O. ['ekkensb.

Tabnuupr u cxemsl: kapta «lIpupoansie 30Hb 3emiiny», «Cpeabsl oOUTaHUSA
opranusmoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NOMYJISIUU HHPY30pUU-Ty(henbkuy, «IlumieBbie nenm».

Jlabopamophvie u npakmuyeckue pabomol:

JlabopatopHas padota Ne 3. «Mopdosoruueckre 0COOEHHOCTU PACTEHUH U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BiusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktnueckas padora Ne 5. «Ilogcy€r MUIIOTHOCTH MOMYJALMA pa3HbBIX
BHUJIOB PACTCHUIN».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBI.

Coo0miectBO opranu3MoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkojorudeckue cucreMbl (9kocuctemsl). Ilonatne 00 sKocucteme Hu
ouoreornieHoze. DYHKIIMOHATBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEHIECTB U MOTOK HEPTUU B HIKOCHUCTEME.
Tpoduueckne (muieBble) YPOBHU HKOCUCTEMBI. [luieBbie 1eMU U CETH.
OCHOBHBIE TIOKa3aTENIM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTUYECKHUE
nupamMubl: MPOAYKUHUH, YHCICHHOCTH, Ouomaccbl. (CBOHCTBa HKOCUCTEM:
YCTOWYHBOCTD, CAMOpPETYIIsLus, pazButue. CyKieccus.

[TpuponaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  AKOCHUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCUCTEMBI.
buonorudeckoe n Xo3sMCTBEHHOE 3HAUCHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak ¢GakTop yCTOWYMBOCTH HKocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B.U. Bepnanckoro o Ouocdepe. I'panuiisl, coctaB u CTPyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB 1 OMOT€OXUMHUCCKHE ITUKITBI AJIEMEHTOB (yTJIepo/a,
azota). 30HAIBbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeyectBO B Ouochepe 3emui. AHTPONOTCHHBIE HW3MEHEHHUS B
ouocdepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJIOBEUECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa ycToM4MBOCTH Ouocdepsl. OCHOBA pallMOHATBHOTO
YIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHCTpauuu:

[Toptpetsi: A.Jl. Tencnu, B.H. Cykaué€s, B.I1. Bepnaackuii.



Tabmuupl u cxemsl: «l[Inmessle nenu», «bHOLIEHO3: COCTaB U CTPYKTypay,
«IIpupoansie coobuectBay, «llenu nuraHus», «IKoJOrMYecKas NHpPaMUIay,
«buocpepa u yenoek», «IKOCUCTEMA HIMPOKOJINCTBEHHOTO JiECa», « IKOCUCTEMA
XBOMHOrOo seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
aHTPOIIOTCHHBIC  BO3JCUCTBUSA Ha mpupoxy», «BaxHelmme HCTOYHUKU
3arpsi3HEHMs BO3/lyXa U IPYHTOBBIX BOA», «[louBa — BaxkHEHIIas COCTaBIAIOIIAS
ounocgeps», «Pakropsl Aerpagannu nousy, «llapHukoBelid 3@ pexT», «PakTopbl
paZoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas CcTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

ObopynoBanue: Mojenb-anmInKanus « Tunmuunaeie OUOIIEHO3b», repOapuii
«PacTtutenbHbIe coobOmEecTBay, Koieknun «buomnenos», «Bpenurenn BakHEUIITNX
CEIIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TepOapud U KOJUICKIIMM pACTEHUH W
JKUBOTHBIX, IPUHALJICKAIINE K Pa3HBIM 3KOJOTMYECKMM TIPYIIIAM OJHOTO BH[A,
Kpacnas xnura Poccuiickoit ®enepauuu, H300paxe€HUs] OXPaHAEMbIX BHJIOB
pacTeHUi U )KUBOTHBIX.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI IIPOTPAMMABI IO
BHUOJIOTMM HA YPOBHE CPEJHEIO OBILIET'O OBPA3OBAHUSI
(BA30BBI1 YPOBEHD)

OcBocHue y‘le6HOF0 npcamMcTa «buonorus» Ha YPOBHE CPCOAHCTO 06H16F0
06p330BaHI/I}I JOJIDKHO 00eCIeYnTh JOCTHIKCHHUC CICAYIOIINX O6y‘IaI-OIHI/IMI/ICH
JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX PC3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pPE3yNbTaThl OCBOCHHUS ydeOHOTro mnpeameTra «buomorus
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAFOIINXCSI PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3WIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpPUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OTBITA W OMBITA JASATEILHOCTH B IIPOIECCE pea3allii OCHOBHBIX HampaBICHUMN
BOCITMUTATEIFHOM JIESITEIHHOCTH, B TOM YHCJIC B YaCTH:

1) rpa)1aHCKOTO BOCITMUTAHUS:

c(hOpPMHPOBAHHOCThH TPAKIAHCKON MO3UIIMN 00YJaIOMErocss Kak aKTHBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUHCKOTO OOIIECTBRA;

OCO3HaHUE CBOWX KOHCTHUTYIIMOHHBIX TIpaB M OOS3aHHOCTCH, YBa)KCHHE
3aKOHA W MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JESITCIIBHOCTH TIPH CO3JIaHHH
y4eOHBIX MPOCKTOB, PEIICHWN yYeOHBIX W TMO3HABATENLHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEIEIATh COOCTBEHHYIO TMIO3HMIIMIO IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU M OOBSICHSTH €€;



YMEHUE YYUTBHIBAaTh B CBOMX JCUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOSKIACHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COLIMAJIBHBIM TIOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHHYECTBY B IIPOILIECCE COBMECTHOIO BBITTOJTHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXKHUTEIbHOE
OTHOIIEHWE K MHEHHUIO OMNIMOHEHTOB IMpHU OOCYKIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM TPaXJaHCKOU HUJIEHTUYHOCTH,
NMaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJdy, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoy, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEAUI0 W MaMSATHUKaM
NpPUPOJIbI, NOCTHXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TPYIE;

CIIOCOOHOCTh OIICHHBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJIECHUE U
pa3BuTHE OWOJOTHH, TMOHUMAHWE 3HAYCHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yoex1EHHOCTh, TOTOBHOCTD K CTy>KeHHI0 OTe4eCTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIIEro;

OTBETCTBEHHOE OTHOUIEHHWE K CBOMM pOAMUTENSAM, CO3JaHUI0 CEMbU Ha
OCHOBE€ OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM XU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3CTETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOYAs ICTETHKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHUMAaHUE YMOIMOHATBLHOTO BO3ICHCTBUSI JKMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B pPa3HBbIX BUJIaX HMCKYCCTBA, CTPEMJICHUE
MIPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHU:

NMOHMMAaHWE W peaju3alus 3J0pOBOTO W 0e30MacHoro odpasza >XKHU3HU
(310poBO€  TIMTAaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;



MOHUMAHWE I[IEHHOCTH TIPaBWJI WHAWBUAYATLHOTO W KOJUICKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YIPOXKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HaHHWE MOCJIECJICTBUNA U HEMPUSITHE BPEAHBIX MPUBBIUEK (YNOTpeOIeHus
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPYJI0BOTO BOCITUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

TOTOBHOCTh K aKTHUBHOW JIEATEILHOCTH TEXHOJOTHYECKONM W COIMAIbHOU
HANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJHSATH TaKyIO JESTEIIbHOCTD;

MHTEPEC K Pa3IUYHbIM cepaM MpoPecCHOHANBHON AeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOpP Oyaymiedl mnpodeccud U pearTn30BbIBATH
COOCTBEHHBIE KU3HECHHbIE IIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHWIO W CaMOOOpa30BaHHMIO Ha
MPOTSHKEHUU BCEH JKU3HMU;

7) SKOJIOTHYECKOTO BOCITUTAHHS:

HKOJIOTMYECKU LEJIeCO00pa3HOEe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

HOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYyJIBTYpbl: NPUOOPETEHHUE OIbITa
IUTAHUPOBAHUST TIOCTYNIKOB M OLIGHKM MX BO3MOXKHBIX TMOCJIEICTBUMA ISt
OKPYXKAarOILEl Cpeabl;

OCO3HaHHUE TJIOOAIBHOIO XapakTepa SKOJOTMYECKUX MpoOieM U IMyTel ux
pEelLIeHHS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HaHWS W YMEHHsS TpU PEIICHUH TPoOJieM, CBSA3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONL30BaHUEM  (COONIIOACHHE  TpaBWJI  TMOBEACHHS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHUS B HOKOCHUCTEMAxX, OXpPaHy BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICUCTBUM, TMPHUHOCAIIUX BPEI  OKPYKaKOIIECH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUITHBIE IKOJIOTUYECKUE
MOCJIE/ICTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIIATD UX;

HaJIWYUE  PA3BUTOTO  SKOJOTMYECKOTO  MBILIUIEHUS,  AKOJIOTMYECKOM
KyJbTYPBI, ONBITA JEATEILHOCTH OSKOJOTUYECKOW HAMPaBICHHOCTU, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MIPaKTUKE, TOTOBHOCTH K y4aCTHUIO B TPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJIEHHOCTH;

8) LIEHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIIICHCTBOBAHKUE S3LIKOBOM M YUTATEIBCKON KYyJIbTYphl KaK CpPE/ICTBA
B3aMMOJICUCTBUS MEXKTY JIIOABMU U TIO3HAHUS MHUPA;

MOHUMaHuEe crenu@uKu OWOJOTMM KaK HayKd, OCO3HAaHHE €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJIEHUS, CO3/IaHUU IIEJIOCTHOTO



IpECTaBICHUS 00 OKpYXalolleM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
oOIIeCTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpPaHEHMS IPUPOIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOM IMBUIN3ALUU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3/IaHUSI MEPCIEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0J1a U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieyeHrs  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  pAlMOHAIHLHOMY
UCIIONb30BAaHUIO TPHUPOJHBIX PECYPCOB U (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OWOJIOTMYECKUX 3HAHMM B LENIX
NOBBIIICHUS OOWIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW TPAMOTHOCTH Kak
COCTaBHOM 4acTu (yHKIIMOHATBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3Y4EHUH OUOJIOTUHY;

NOHUMAaHUE CYLIIHOCTH METOJOB IIO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTb MHCIIOJNb30BaTh IIOJydyaeMble 3HAHUS [UIsl aHalIu3a |
OOBSICHEHMSI SIBICHUM OKpPYXKAlOIIEro MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJBI0 OJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BATh OMOJIOIMUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHWE LIEHHOCTU HAYyYHOM NESITEebHOCTH, TOTOBHOCTH OCYLIECTBISThH
MPOEKTHYIO M HCCIIEOBATENBCKYIO AEATENBHOCTh HHIUBUIYATIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENPEPhIBHOMY  O0pa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTIMHU.

B  mnpoumecce  OOCTMXKEHMSI  JIMYHOCTHBIX — PE3YJIBTAaTOB  OCBOCHMS
OOyYarONIMMHUCS TPOrpaMMbl IO OWMOJOTMM HA YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHMsl y OOYYarOUIMXCS COBEPUICHCTBYETCS 3MOLMOHAIBHBIMN WHTEIJIEKT,
npeanoiararoui cOpMUpPOBAHHOCTb:

CaMOCO3HaHus, BKJIFOYAIOLIETO CHOCOOHOCTH NOHUMATh CBOE
HMOLIMOHAIBHOE COCTOSIHME, BUJETh HANpaBICHHUs PpPa3BUTUS COOCTBEHHOMU
AIMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOLIEH CTpPEMJICHUE K JOCTHXKEHUIO LETU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHME JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEH;

SMIATHM,  BKJIIOYAIOMIEH  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE [JIPYyTMX, YYUTBHIBaTh €ro IpU OCYIIECTBJIECHUN KOMMYHHKAIUH,
CHOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;



COIMAIIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CHOCOOHOCTh  BBICTPAWUBATH
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSIBIATh MHTEPEC U pa3pemiaTh
KOH(JIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI yueOHOro npeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT  (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXKMIPEIMETHBIC) OOIIEHAYYHBIC MOHSITHUS, OTpaKaIOIINUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, HayYHbIH (DaKT, MPUHIIMI, TUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
uccienoBaHue,  HaONMIOJIeHHe,  HM3MEpPEHUe, OKCHEPUMEHT U JPYTuXx),
yHUBEpCalbHble Yy4eOHbIE JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIETEHIMU OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble yuyeOHbIE JIEHCTBUS B
M03HABATEJILHOM U COLIMAIEHOM MPaKTUKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHUS MPOTPaMMBbl CPEIHETrO OOIIEro
00pa30BaHUsI OTPAXKAIOT:

OBnaeHre yHUBEPCAIbHBIMH Y4eOHBIMH NO3HABATEILHBIMU /1€ CTBUSIMM:

1) 6a30BBIC IOTHYECKHE JICHCTBHS:

CaMOCTOATENIbHO  (OPMYJIMpPOBAaTh M aKTyaJlM3HpOBaTh  IpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHUNA NPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATHH (BBIIEIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C APYTUMU NOHATUSAMU);

ONpeAENATh e JeATEIbHOCTH, 3a/aBas MapaMmeTpbl U KPUTEPUH HX
JOCTUKEHUSI, COOTHOCUTD PE3YJIbTaThl AESTEILHOCTH C IOCTABJICHHBIMU LEJISIMU;

MCIIOJIb30BaTh OMOJIOrMYECKUE MOHATHUS 1151 OObSICHEHUS (DAKTOB U SIBICHUM
YKWBOW MPUPOJBI;

CTPOUTH JIOTHUECKHUE paCCYXKACHHs (MHIYKTUBHBIC, [€IyKTHBHBIC, IIO
aHaJIOTWM), BBIBISATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeAcTBa  JUIsl  IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TakK€  MPOTUBOPEUYM  pa3HOrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
UH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabaTbiBaTh IJIaH peIIeHUsl MpoOJieMbl ¢ YYETOM aHAIM3a UMEIOLINXCA
MaTepuaIbHBIX U HEMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JESTEIBHOCTb, OIICHMBaThb COOTBETCTBUE
pe3yJbTaTOB LIEJSM, OLIEHUBATh PUCKH MOCJIECTBUHN 1€ATEIbHOCTH;



KOOPAMHHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEANbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIILICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM;

2) 0a30BBIC UCCIICIOBATEILCKUE ICHCTBHS:

BJIaJ€Th ~ HaBBIKAMU  Y4YEOHO-HCCIEOBATEIbCKOM M MPOEKTHOM
NeSATEeIbHOCTH, HaBbIKAMMU pa3pelieHusi MmpolseM, 00JiaaTh CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEJIbHOMY TIOMCKY METOJOB PELICHUS MPaKTUYECKHUX
3a]a4, TPUMEHEHHUIO Pa3IMYHBIX METOJOB IMO3HAHUS;

WCIIONIb30BaTh PAa3UYHbIE BHJBI JCSATEIBHOCTH MO TOJYYEHHUIO HOBOTO
3HaHWS, €ro HWHTEpIpEeTallH, MPeoOpa3OBaHUI0O M TMPUMEHEHUIO B Y4EeOHBIX
CUTYaIUsX, B TOM YHUCJIC IPU CO3aHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(opMuUpPOBaTh HAYUHBIN TUIT MBIILICHUS, BIa€Th HAYYHOU TEPMUHOJIOTHEH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUThb U (POPMYJIUPOBATH COOCTBEHHbIE 3aJayd B 00pa3zoBaTENIbHOM
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl I JI0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEIIEHUs 3aJadd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIHN OIIBIT;,

OCYIIECTBIISITH IIE€JICHANPABICHHBINA MONCK MEpPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHWS B TO3HABATENBHYIO M IMPAKTUYECKYIO 00JacTu
KHU3HECITSIbHOCTH;

YMETb MHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE WUJIEH, NpeJiaraTh OPUTMHAIBHBIE MOAXO/AbI U PEIIEHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS;

3) paborta ¢ uHpoOpMaIuei:

OPUEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX HMHPOpManu (TEKCTe
y4e0HOT0 1Moco0us, HAYYHO-TIOMYJIAPHOM JIUTepaType, OMOJIOTUYECKHUX CIOBApsIX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHaJIM3UpOBATh
UHGOPMAITUIO PAa3IMIHBIX BUJOB U (DOPM IpECTaBICHUS, KPUTUYECKU OIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbopMyTUpOBaTH 3aMpPOCHl U MPUMEHSTh PA3TUYHbIE METOBI MPH TIOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3amad;

npuoOpeTaTh OMBIT HUCIOIB30BaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYpy aKTUBHOTO MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;



CaMOCTOSITENIbHO  BHIOMpaTh  ONTHMaNbHYIO  (opMy  mpeacTaBieHUS
ouosiornyeckor nHGpopmaluu (Cxembl, rpaduKy, TuarpaMMbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KadecTBe CpeAcTBAa MNpu padoTe ¢
Ovonornyeckod HHPOpMaLUEH: MNPUMEHATh XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HarIsAHOCTH;

BIIQJICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIWH,
uHGOPMaAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBnazicHUE YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHU /I€/iCTBUSIMU .

1) oOmienwue:

OCYIIECTBJIATh KOMMYHHKAITMM BO BceX cdepax IKW3HH, AaKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JUCKYCCUU TIO CYIIECTBY OOCYXKIAaeMOl TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBATh CYXKJIEHUS OTHOCUTEIHHO BBHITOTHEHUS
npeajiaraeMoi 3a7a4u, YIUThIBATh UHTEPECHI M COTIACOBAHHOCTD MO3UIIMM IPYTUX
YYaCTHUKOB JHAJIOTa WIIN JUCKYCCHUH);

pacno3HaBaTh HEBEpOAJIbHBIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTYyaIluH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIAJETh PA3IMYHBIMHU CIIOCOOAMU OOLIEHUS M B3aUMOJEHCTBUS, IOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS,;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

2) COBMECTHAsI I€ATEIbHOCTb:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITOBBIX (POPM B3aMMOICHCTBHS PU PEIICHUH YIeOHOMN 3a/1a4u;

BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JCUCTBUN C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJIEHA KOJJIEKTUBA;

OpUHUMATh IeJIM  COBMECTHOM  JIEATeTbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBUS 10 €€ NOCTMIKEHUIO: COCTABIISITH IUIAH JCUCTBUH,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJAJa M KaXJOr0 y4YyaCTHMKA KOMaH[bl B
001l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejyiaraTh HOBBIE MPOEKTHI, OLIEHUBATh WJAEH C TO3WLUM HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYaIMsSIX, TPOSBJISITH TBOPUYECTBO U BOOOpaKEeHNE, OBITh MHUIIMATHBHBIM.
OBnajzieHUE YHUBEPCAJTbHBIMU PEryJATUBHLIMU JA€HCTBUAMM:

1) camoopranuzanusi:



MCIIOJIh30BaTh OWOJIOTUYECKUE 3HAHMS I BBISIBICHHUS NPOOJIIEM W MX
pelieHus B )KU3HEHHbBIX U YYEOHbBIX CUTYalUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHHWM 1IeJIeBble M CMBICIOBBIC
YCTAaHOBKU B CBOUX JIEUCTBUSIX M MOCTYIKAaX MO OTHOUIEHUIO K >KUBOWU MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JIE€ATEIbHOCTD, BBISBISATD
npo0eMbl, CTaBUTh U (HOpMYyIUpOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSITENIFHO ~ COCTaBIATh IUIAH PELICHUS MpoOJeMbl €  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacmMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEIITOYTCHHIM;

JieJaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTD
3a PEILICHMUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (DOPMHUPOBAHUIO M TMPOSIBICHUIO IMUPOKOW IPYIUIIMU B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KyJbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~HaBBIKAMHU  I[IO3HABaTENbHOW pedJIEeKCMU KaK  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BAaTh MPUEMBI pePICKCUM ISl OLIEHKH CHUTYalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OIIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apTyMEHTBI JPYTUX TPHU aHAIM3E Pe3yJbTaTOB
JEATEIIbHOCTH;

3) mpuHATHUS ce0s U IPYTUX

NpPUHUMATH ce0sl, MOHUMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

OpUHUMATh MOTHBBI M apTyMEHTBhl JIPYyTUX TPU aHaIW3€ pE3yJbTaToOB
JEATEIIbHOCTH;

pU3HABATH CBOE MPABO M MPABO JPYTUX HA OMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYToTro YeIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI 1O OHOJOTHH K KOHILY
oOyuenus ¢ 10 knacce:

c(hOpMHUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HaHUs ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMHM COBPEMEHHOW eCTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCHHUCKHUX U



3apyOeXHBIX Y4YEHBIX-OMOJOTOB B pPa3BUTHE OHOJOTHH, (PYHKIHOHAIHLHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/a4;

YMEHHE PAaCKpbIBaTh COJEpPKAHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIE€TKa, OpraHu3M, MeTaboau3M (OOMEH BELIECTB M IpPEBpAIlCHUE
HHEPrUM), TOMEOCTa3 (CaMOpEryJsltsl), ypOBHEBAs OpPraHU3alus KUBBIX CHCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3J1aratb OWOJOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsl, IEHTpajbHas JOTMa MOJEKYJISIpHOW OWOIOrHM), 3aKOHBI
(I'. Mennens, T. Moprana, H.I1. BaBunosa) u yuenus (0 ieHTpax MHOTooOpa3usi u
MPOUCXOKCHUS KyIbTypHbIX pacTeHuid H.. BaBuiosa), onpeaensiTe rpaHUIbI UX
NPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHUE BIAJAETh METOJIAMHA HAYYHOIO ITO3HAHMS B OMOJIOTMHU: HAOIIOACHUE U
ONMCAHMUE YKUBBIX CHCTEM, IIPOLIECCOB M SIBICHUM, OpraHu3alus U NPOBEICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBWKEHHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yibTaTOB, WCIIOJIB30BAHHBIX HAy4YHBIX IOHATUH, TEOPHM M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU ITOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIEC IIPU3HAKA BUPYCOB, KIIETOK IPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOTO W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAMBUAYAJBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTh MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTMYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C 1enplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEeXHOJIOTUHA  JUIsI  PAlMOHAIBLHOTO
IPUPOAOIIOIB30BaHHS;

YMEHHE peIIaTh JJEMEHTapHblE T'E€HETUYECKHME 3aJadyd Ha MOHO- H
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUS JUIsl NpeICcKa3aHus Haclel0OBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBIMOJHATH J1a0OpaTOpHbIE W MpPAKTUYECKHE PadOThl, COONIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOpHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OLEHUBATh W MHTEPIPETUPOBATH HH(OpMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHMSI, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEeACTBa MAaccOBOW MH(GOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUI B OHOJIOTHUH,
MeAMIIMHE, OMOTEXHOJIOTHUH;



YMCHHC CO31aBaThb COOCTBEHHBIE IMMCBMEHHBIE H YCTHBIC COO6I].[€HI/I$I,
060611{8,}1 6I/IOJIOFI/I‘I€CKyIO I/IH(bOpMaIII/II-O N3 HECKOJIbBKMX HCTOYHHKOB, I'paMOTHO
HCII0JIb30BaTh IMTOHSITUHNHBIN arIiapar OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY

oOyuenus ¢ 11 knacce:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CUCTEME HAyYHOT'O
3HaHUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAITBHON
TPaMOTHOCTH Y€JIOBEKA JIsl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKPBIBATh COAEPKaHUE OMOJIOTMYECKHX TEPMUHOB WM MOHSTHH:
BUJI, TIOMYJISAINS, TeHOMOHI, SBOJIONHS, ABMKYIINE CHIIBI ((haKTOPHI) IBOIOIUH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBI, PpPEAYLEHTbl, UENU IHUTAHUA,
HKOJIOTHYECKasl Mpamua, OMoreoleHos, onocdepa;

yMEHUE Wu3Jaratb OHOJOTUYECKHE Teopuu (PBOJOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxoactBa K.M. bapa, uepemnoBanusi TJIaBHBIX HaIpaBiICHUN U
nytreit sBomouuu A.H. CeBepuoBa, yuenuss o Ouocdepe B.W. Bepnanckoro),
OMPENIENATh TPAHULIBI KX TPUMEHUMOCTH K KHUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJIAMUA HAYYHOIO IMO3HAHMS B OMOJIOTUHU: HAOIIOACHUE U
OMHUCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM, OpraHW3alisl U TMPOBEJICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEIMYMHAMU, OOBSCHEHHE MOJYYCHHBIX
pEe3yJIbTAaTOB, UCIOJIL30BAaHHBIX HAYYHBIX TMOHATUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHWU MOJYYECHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKUA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJSAIHUA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreolEeHO30B U  JKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACJEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIOCOOJEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEepeHoca
BEIIECTB M TIOTOKAa HSHEPIHMM B HKOCHUCTEMAaX, AHTPOINOIEHHBIX HM3MEHEHUN B
HPKOCHUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHSAThH MOJyYCHHBIE 3HAHUS Il OOBACHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
XKU3HM C 1IeJIbl0 o0ecreyeHus: 0e30MacHOCTH CBOETO 3[0pOBbsI M 370POBbSA
OKPYXAaIOLUX IO, COOMI0/IEHNs HOPM IPAMOTHOT'O MOBEJICHUS B OKPY’KaIOIIeH
IPUPOTHON cpesie, MOHUMaHWE HEOOXOIUMOCTH WCIOJIb30BAHUS JTOCTHKCHUIN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHHUE PeIIaTh dJIeMEHTapHbIE OMOJOTUYECKHUE 3a/1a4l, COCTABIISATH CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMaX (LIETH NUTAHUSA);



YMEHHE BBITIOJHATH JTAOOpaTOpHBIE M IMpaKTUYEeCKHe paboThl, COOMIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HMHTEPIPETUPOBATH HUHPOPMALIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011251 OMOIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIT0JIB30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM
Ne n/nn Konrpoabnsie | Ilpakruueckue | (uuppoBbie)
MPOrpamMmbl Bcero
padoThI padoTnI o0pa3oBaTe/bHbIE
pecypcsbl
bubmuoreka [JOK
L broxoris — Kax Hayka 2 05 https://m.edsoo0.ru/7f41c292
2 JKvBBIE cHCTEMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
P t https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 ngj;ﬁf;aoggﬁ £416292
bubmuoreka [JOK
4 XK
VSHEACHTCIRHOCTD IICTICH 0 https://m.edsoo.ru/7f41c292
5 Pa3sMHOXEHUE U MTHAMBUYAIBHOE 5 1 bubnnorexa [HOK
Pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 9 1 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus oprann3zMoB.OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypchl
bubnunorexa LIOK
1 IBOTIOUHOHHAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
2 B 1 1
O3HMKHOBEHHE U Pa3BUTHE KU3HU HA 3eMIIe 0 0,5 https://m.edsoo.ru/7fA1ec7A
bubnuoreka [{OK
3 Oprafu3MBl H OKpyXKaIOLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 1 1
Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2,5



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

HOYPOYHOE IINTAHUPOBAHHUE



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero u3ydeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIONHS ¥ METOJIbI €€ U3yUCHUS 1 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
5 Hcropus pa3Butus npeacTaBieHUi 00 1 bubnnorexa [JOK
SBOJIIOIAU https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 Miipooposmions 1 https://m.edsoo.ru/7f41c292
[Tomymsimus Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI2160pI;T0pHI;;I pabota ;9 1 1 0,5 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe 1 bubmuoteka [IOK
(haKTOpBI) SBOTIOLIUH https://m.edso00.ru/7f41c292
. bubmuoreka [JOK
6 EctectBenHsblit 0TO0p 1 €ro hopmbl 1 https://m.edsoo.ru/7fA1c292
Pe3ynbTath! 3BOIONUN:
MPHUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue.JlabopaTopHas 1 05 bubmuoreka [IOK
pabora Ne 2 «Omnucanue ’ https://m.edso0.ru/7f41c292
MPUCTIOCOOJIEHHOCTH OPraHUu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay
8 Hampanenust u myTu MaKpOdIBOIIOIUH 1 bubnmorexa LOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

bu6nmoreka IIOK

9 Heo0
SODPATHMOCTE SBOTIOMHH https://m.edsoo.ru/7f41c292
HcTopus xu3HU Ha 3eMile U METObI bubnuoreka [JOK
10 N
€€ U3y4eHUS https://m.edso00.ru/7f41c292
11 I'unoTe3bl NPOUCXOXKIACHUS )KU3HU Ha Bbu6muotexa [JOK
3emie https://m.edsoo.ru/7f41c292
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubmmoreka [JOK
repuoam https://m.edso00.ru/7f41c292
OCHOBHBIE 3TaITbl BOTIOITUN
PaCTUTETBHOTO U KUBOTHOTO MUpA.
13 [TpakTrueckas padora Ne 1 «M3ydeHue 0,5 bubmmorexa [IOK
P P } zﬂl ' https://m.edsoo.ru/7f41c292
MCKOMAEMBbIX OCTATKOB PaCTECHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnoreka [JOK
MHpa https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
15 €]
BOTIOLHA YeA0Beka (anTpororeres) https://m.eds00.ru/7f41c292
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
AHTPONOTEHE3A https://m.edso00.ru/7f41c292
17 OCHOBHBIE CTaIUH SBOJIOLHUU bubmuoreka [IOK
yesoBeKa https://m.edso0.ru/7f41c292
18 Yenoseueckue packl ¥ IPUPOIHbIE bubmmnoreka HOK
aZlanTaly 4eJI0BeKa. https://m.edso00.ru/7f41c292
O6006menue o Teme «Bo3HUKHOBEHHE
19 Y pa3BUTHE KU3HU Ha 3eMIie» bubmorexa HOK
P ' https://m.edso00.ru/7f41c292
KonTponbHas pabota
20 DKoJIOTHs Kak HayKa bubmmorexa [JOK

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nunoreka LIOK

21
(hakTopsI https://m.edso0.ru/7f41c292
AbGuoTtnveckue HakTopsbl.
JlabGopaTopHas padota Ne 3
«Mopdonorudeckre 0COOCHHOCTH
22 ACTCHUM U3 Pa3HBIX MECT OOUTAHUS 0,5 bubmorexa LOK
P p ' ’ https://m.eds00.ru/7f41c292
Jlaboparopnas pabota Ne 4 «Bnusiaue
CBETa Ha POCT W Pa3BUTHE YEPEHKOB
KoJIeyca
bubnunoreka LIOK
23 b
HOTHYECKHE (paKTOpEI https://m.edsoo.ru/7f41¢c292
DKOJIOTHYECKUE XapaKTEPHUCTUKHI
24 nomyssitud. [Tpaktudeckast padorta Ne 05 bubnnorexa [JOK
2 «[loacyer MmIOTHOCTH MOMYJIAIHI ’ https://m.edsoo.ru/7f41c292
Pa3HBIX BUIOB PACTCHUI»
bubmmoteka IIOK
25 -
(C000mmecTBa OprasH3MOB- GHOIICHOS https://m.edso00.ru/7f41c292
26 DKOJIOTUYECKNE CUCTEMBI bubnuoreka [{OK
(KOCUCTEMBI) https://m.eds00.ru/7f41¢c292
OCHOBHBIE TIOKA3aTeId YKOCUCTEMBI.
27 Dxonoruueckue nupamuasl. CBOMCTBA bubmorexa HOK
PaMIABL. https://m.eds00.ru/7f41¢c292
skocucteM. CyKIleccusl.
bubmmoteka IIOK
28 I1 .
PHPOZHEIE SKOCHETEMH https://m.edso00.ru/7f41c292
29 AHTpONOT€HHBIE YKOCUCTEMBI bubmorexa HOK
P https://m.edsoo.ru/7f41¢c292
30 buocdepa- rmodanbpHas s3xocucreMa bubmuoteka [IOK

Semin

https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK

ounocdepsl. https://m.edso0o.ru/7f41c292
bubmuorexa [IOK

32 YenosedecTBO B Onocdepe 3emin https://m.e dSO(I)l.ru 7§41c292

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/7f41c292
O6006menne Tembl «Coo01IecTBa 1

34 9KOJIOTHYECKUE CUCTEMBDY. 1
KontpomnbHas pabora

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. 10 kmacc / 6a3oBeiii ypoBeHb/Ilaceunuk B.B., Kame HCckmii A.A.,
PyomoB A.M. wu gpyrue/llon pen. Ilace unmka B.B./mox pemakiueit
B.B.Ilaceunuka. M.IIpocsemenue. 2023 r.
buonorust. 11 xmacc / 6a3oBbiit ypoBenn/Ilaceunuk B.B., Kame nHckmit A.A.,
PyomoB A.M. wu gpyrme/llonq pen. Ilace uynmka B.B./mox penakmueit
B.B.Ilaceunuka. M.IIpoceemenue. 2023 r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUMHTEPHET

bu6morexa IIOK

POIII

MDOIII

Sxnacc

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

Ob6opynoBaHne HEHTPA €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOM
HanpaBJjieHHocTH «Touka pocTa»

YYEBHOE OGOPYIOBAHUE

JlabopaTopHoe 000pyAOBaHKE, MUKPOCKOIIbI, MUKPOTIPENapaThl, repOapui,
MYJISTKH

ObOPYJOBAHUE JIJIA IIPOBEJIEHIA JIABOPATOPHBIX,
[NPAKTUYECKHUX PABOT, IEMOHCTPALIU

[TpoexTop. HoyTOy«k.






