Pabouast nporpamma no yueonomy npeamery «BMOJIOI'USD»

Pabouas mporpamma no yueOHomy npeamety «buonorus» (npeamerHas o0nacth « EecTecTBeHHO-HAYUYHBIE MTPEAMETHI») COCTaBICHA
B cooTBeTcTBUU ¢ TpeboBaHussMu PI'OC COO (mpuka3 MunuctepcrBa oOpa3zoBanus u Hayku Poccuiickoit ®denepanuu ot 17 mas 2012 r.
No 413 «O6 yTBepkaeHUM W BBeIEHUM B JeicTBHe DenepanibHOr0 rocyIapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIAapTa CPeIHEro OOIIero
o0pa3zoBaHUsA» ¢ U3MEHEHUSAMH U JOMONTHEHUsAMH OT 29 nekabps 2014 roga, 31 nexadbps 2015 ronxa, 29 urons 2017 roga, 24 centsops, 11
nexadbps 2020 roga u ot 12 aBrycra 2022 r. Ne 732 "O BHeceHMM M3MEHEHUH B (helepalibHbIil TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapT CpeHero olIero oopa3oBaHusi, yTBep>KISHHbIN MTpuKkazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparuu ot 17
Mas 2012 r. Ne 413"), B coorBerctBuu ¢ @OII COO, yrBepxkaeHHoi npuka3oM MuHuctepcTBa npocsenienus Pocculickoit @eaepanuu ot
18 mast 2023 Ne 371 (¢ momoaHEHUsIMU ¥ K3MEHEHHUSIMU, BHECEHHBIMH TIpUKa3oM MuHHCTepcTBa MpocBetienus Poccuiickoit @enepaiuu ot
09.10.2024, Ne 704). «buonorusi» (npeameTrHas 0baacts «EcTecTBEeHHO-Hay4HbIE MPEAMETHI») (Jlajee COOTBETCTBEHHO - MporpaMma Io
Ouo0ruM, OMOJIOTHS) BKITIOYAET:
- cojiepkaHue o0yueHus (TIpecTaBiIeH KOIU(PUKATOPOM) TPOBEPSIEMBIX SJIEMEHTOB COACPIKAHUS, pACIIPEICIEHHBIX IO KJIaccaM;
- IJTAHUPYEMbIE pe3yJIbTaThl OCBOCHUSI POTPAMMBI 110 OHOJIOTUH (TPEeAMETHBIE PE3YNIbTAThI MPEICTaBICHbI KOAU(PUKATOPOM MTPOBEPSIEMbIX
TpeboBanuit k pesynbraram ocBoenust OOIT COO no 6uonoruu, pacrpeeIeHHbIX M0 KiaccaM;
- TEMaTU4YECKOE TUIAHUPOBAHUE;
- IOYPOYHOE TIaHUPOBAHUE;
- mepedeHb (komudukarop) mpoBepsembix Ha EI'D TpeboBanuil K pe3yinbTaraM OCBOCHHUS OCHOBHOW OOpa30BaTENbHOW MPOTPAMMBI
cpeaHero oOiero oopa3zoBaHusi Mo OUOJIOTHH.

Conepxanue y4eOHOIr0 npeamera
CopepxaHue MporpamMmbl 10 WH()OPMATHKE COCTABICHO TaKUM OOpa3oM, YTO JIOCTH)KCHHE OOYYArOIIMMHCS KaK JIMYHOCTHBIX, TaK W
METaNpeIMETHBIX PE3YJIbTATOB 00ECIEYNBAET MPEEMCTBEHHOCTh B U3YUCHUH OMOJIOTHH Ha YPOBHE CpEIHEro 001ero oopa3oBaHusl.
UYwucno yacoB sl U3ydeHUs OMOJIOTHH 3a YPOBEHb CpelHero obmero odpa3zoBanus — 68 wacos: 10 kiacce — 34 vaca B ron (B KaxaoM
knacce), B 11 kimacce — 34 gaca B roj.



Conepxanue 10 kaace

Ne Pazpen (Tembr) Kom wac. | I[I/P JI/P 1P

1 buonorus kak Hayka 2 1 - -

2 JKuBbIe CHCTEMBI M UX OpraHu3aIus 1 - - -

3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 - 2 1

4 JKuzueaesaTenbHOCTh KICTKH 5 - - -

5 PasmHOXeHNe ¥ HHANBUIYAIbHOE PA3BUTHE OPTaHHU3MOB 6 - 2 1

6 HacnencTBeHHOCTh ¥ N3MEHYMBOCTh OPraHU3MOB 8 1 3

7 Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 4 - - 1
HUTOI'O 34 2 7 3

Conep:xanue 11 kiaace

No Paznen (Tembr) Kom vac. | IT/P JI/P [P

1 DBOJIIOIIMOHHAST OMOJIOTHS 9 - 2 1

2 Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie 10 1 - 1

3 Opranu3Mbl 1 OKpYyKaromias cpea 6 1 2 -

4 Coo011ecTBa 1 SKOJIOTHUECKHE CHCTEMBI 8 - - 1
HUTOI'O 34 2 4 3

1. COAEP’ KAHUE YYEBHOI'O ITPEJAMETA BUOJIOI'MM (110 TOAAM OBYYEHMUA)
Tema 1. buosiorus kak Hayka (2 4)
buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMH U JPYTUMH €CTECTBEHHBIMH HayKaMH, GHIIocOpHUEH, STUKOH, 3CTETUKON U
npaBoM. Ponb Ouosiormu B (pOpMHUpPOBAHWM COBPEMEHHOW HaydHOW KapTwHBI Mupa. CucrteMa OMOJOTMYECKMX HayK. MeToNbl MO3HAHUsS KUBOU
IpUpOIBI (HaOMI0JeHNE, SKCIIEPUMEHT, OTIMCaHNe, U3MEepeHHe, KiIaccu(uKaIus, MOIeIMPOBAHUE, CTATUCTHYECKAs 00paboTKa TaHHBIX).
Hemonctpanuu: [Toptpetsr: U. Hapsun, I'. Mengens, H. K. Konbios, k. Yorcon u ®@. Kpuk.
Tabmuie! U cxeMbl: «MeTOo bl TO3HAHUS )KUBOW TIPUPOIBI.




Jlabopamopnvie u npakmuyeckue pabomul:

[Tpaktuyeckas padora Ne 1. «Mcnonp30BaHKe pa3IMYHBIX METOIOB ITPH N3YUYEHHH OMOIOTHYECKHX 00BEKTOBY.

Tema 2. ’KuBble cucteMbl 1 uX opranusanu (1 )

Kusbie cucrembl (OMOCHUCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. OTIUYME KUBBIX CUCTEM OT HeopraHudeckoi mpupoabl. CBoiicTBa GMOCUCTEM U
uX pazHooOpa3ue. YpOBHM OpraHu3allid OUOCHCTEM: MOJICKYJISIPHBIN, OpPraHOMIHO-KIETOYHbIN, OPraHW3MEHHBIH, MOMYyISIUOHHO-BUIOBOH,
HKOCHUCTEMHBIH (OMOTE0eHOTHIECKHIA ), OMOC(HEPHBIH.

Hemonctpanuu: Tabmuisl U cxembl: «OCHOBHBIC TPU3HAKU KU3HUY, «YPOBHHU OpraHU3alNU KUBOU IPUPOIBDY.

O6opynoBanue: moaens Mosiekyinsl JJTHK.

Tema 3. XuMn4ecknii COCTaB M CTPOeHHUE KJIETKHU (8 4)

XUMHYECKUN COCTaB KJIETKH. XMMHYECKHUE DJIEMEHTBI: MAKPOJJIEMEHTBI, MUKPO3JEeMEHThl. Bona m MuHepanpHble BemiecTBa. DyHKIUM BOJBI U
MUHEpaNbHBIX BellecTB B kieTke. [loanepskanue ocmorumyeckoro Oananca. benku. CoctaB M cTpoeHue O€lKOB. AMHHOKHCIOTHI — MOHOMEPHI
OenxoB. He3amMeHnMbIC M 3aMEHUMbIE aMHHOKHCIIOTH. AMHUHOKUCIIOTHBIM COCTaB. YPOBHH CTPYKTYpPBI OSITKOBOW MOJIEKYIbI (IepBUYHAsI, BTOPUYHAS,
TpeTHYHAsT U YETBEPTUYHAs CTPYKTypa). XuMHUYeckue cBoiicTBa OenkoB. buonornueckue ¢ynkuuu OenkoB. depMeHTHI — OHOIOTHYECKHE
karanu3atopel. CTpoeHue (epMeHTa: aKTHBHBIM LEHTp, cyOcTtpaTHas crneuuduuHoctb. Kodepmentsl. Burtamunbl. OTivuus ¢GepMEeHTOB OT
HEOPraHMYECKUX KaTalu3aTopoB. YTIEBOIbI: MOHOCAXapuabl (ITIF0K03a, pub03a U 1e30Kcupr603a), Jucaxapuabl (caxaposa, JJaKTo3a) U MoJIucaxaph/ibl
(kpaxmayi, TJIMKOTEH, IeJIoi03a). buonorudeckue ¢GyHKIMUA yriaeBoaoB. Jlumuasl: Tpuriauuepuasl, dochomunuabl, crepouabl. [ uapoduibHo-
rusipodoOHbIe cBoiicTBa. buonornueckue ¢pyHkuun aunuaoB. CpaBHEHHE YIJIEBOJOB, OEIKOB U JMIKIOB KaK MCTOYHUKOB 3Hepruu. HykienHoBble
kucnotel: JIHK u PHK. Hykneotuasr — mMoHoMmeps! HykiienHOBBIX KucioT. Ctpoenue u ¢pynkiun JJHK. Ctpoenne u pynkuun PHK. Buast PHK.
AT®: crpoenne u ¢pynkuuu. L{utonorus — Hayka o kietke. Kinerounas teopust — npumep B3auMoJieiicTBus uied u (pakToB B HAYYHOM MO3HAHUM.
Metoas! nzyuenus kietku. Knerka kak nenoctHas xuBas cucreMa. O01mne npu3Haky KIETOK: 3aMKHYyTasi HapyXHasi MemOpaHna, moisekynsl JIHK kax
TeHEeTUYECKUH anmnapar, cucTeMa cuHTe3a Oenka. THIbI KIETOK: dyKapuoThyeckas U npokapuotuyeckas. OcoOEHHOCTH CTPOEHUS MPOKAPHOTHYECKON
kietku. Knerounas crenka Oakrepuit. CTpoeHHE dyKapHOTUUYECKOW KJIeTKH. OCHOBHBIE OTIWYHMS PACTUTEIHHOHM, KUBOTHONW M TPHOHOW KIIETKH.
[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAsl CTeHKa, TJIMKOKANUKC, uX ¢yHkuuu. [lnasmatmueckas memOpaHa, e€ CBOWCTBA WM (DYHKIIUH.
Huronna3zma u e€ opranounsl. OgHoMeMmOpanubie opraHouabl kietku: JDIIC, anmapat ['onbmku, mu3ocomsel. [lomyaBTOHOMHBIE OpPTraHOUIBI KIETKH:
MUTOXOHAPHH, TuIacTHbl. [Iporcxoxaenne MUTOXOHApUH U tutactua. Buasl miactun. HememOpanHble OpraHOM bl KIETKH: pUOOCOMBI, KJIETOUHBIN
LIEHTP, LEHTPUOJIA, PECHUYKH, KI'yTUKH. DYHKIMH OpraHOMIOB KIETKH. BrmrodeHus. SAnapo — perymaropHslid 1neHTp KieTku. CTpoeHue spapa:
sanepHasi 000J04YKa, KapHoIlja3Ma, XpOMAaTuH, SAPBIIKO. XpoMocoMmbl. Tpancmopt BemiectB B kierke. Jlemoncrpanuu: Iloprpersi: A. JleBeHryk,
P. T'yk, T. lIBann, M. Ineiinen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Muarpammsl: «Pacrpenenenre XUMHYECKUX 3JIEMEHTOB B HEXKUBOM NIPUpoOe», «PacnpeneneHne XMMUYECKUX AJIEMEHTOB B )KMBOM MPUPOIEY.
Tabnuuer u cxemsl: «lleproanueckast TabIMIIA XUMUYECKUX JIEMEHTOBY», «CTpoeHHe MOJIEKYbl BOAb», «brnocunres Oenka», «CTpoeHHE MOJIEKYIIbI
oenkay, «Ctpoenue gpepmentan, «Hykmennoreie kuciotel. JITHK», «Ctpoerne monekynbl AT®y», «CTpoeHre 23yKapuoOTHIECKOHN KIIeTKn», «CTpoeHune
KUBOTHOM KIIETKH», «CTpOEHHE pPACTUTENBHON KIETKW», «CTpOEHHME NPOKAPUOTUYECKOW KIEeTKW», «CTpoeHue snapa KIETKH», «YTIEBOABD,



«JIunuapy. OOoOpynoBaHHE: CBETOBOM MMKPOCKOI, OOOpyZOBaHME JJIi IPUTOTOBICHHUS IOCTOSIHHBIX M BPEMEHHBIX MHKpPOIpEnapaToB;
MHUKpPOIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX M OAKTEPUAIbHBIX KJIETOK.

Jlabopamopnuie u npakmuueckue pabomoi:

Jlaboparopnas padota Ne 1. «M3yueHne KaTAIUTHIECCKONW aKTUBHOCTH ()epMEHTOB (HA IPUMEPE aMHJIA3bl HITH KaTalasbl).

JlaGopatopHas pabota Ne 2. «3y4yeHue cTpoeHHs KJIETOK pacTeHUl, )KUBOTHBIX M OAaKTepHUi 1MOJ MUKPOCKOIIOM Ha OTOBBIX MUKpOIIpenaparax 1 ux
OIMCAHUE».

Tema 4. ’KuznenesiTeJJbHOCTb KJIeTKH (6 1)

OOMeH BemecTB, WIM METa00IM3M. ACCUMWISIINA (TUIACTUYECKH OOMEH) M TUCCHUMWIISIINSA (SHEPreTUYecKrii 0OMEH) — JIBE CTOPOHBI €IWHOTO
nporecca MetabonusMa. Pojb 3aKOHOB COXpaHEHHs BEILECTB M 3HEPrUM B MOHMMAaHUM MeTaboiu3ma. Tumbl oOMeHa BEIeCTB: aBTOTPOQHBIA U
rerepoTpodubii. Ponb hepMeHTOB B 0OMEHE BEIIECTB M MpeBpalleHun dHeprun B kieTke. Dortocunres. CBeroBas u TeMHOBas ¢a3bl (HOTOCHHTE3A.
Peakiun ¢orocunresa. DdpdexkruBHOCTE PoTOoCHHTE3a. 3HAUeHUe (HOTOCHHTE3a JUIS JKU3HU Ha 3emiie. BiusHue ycnoBuil cpeabl Ha (GOTOCHHTE3 U
CIOCOOBI TIOBBIMICHHS €r0 MPOIYKTUBHOCTU y KYJIbTYPHBIX PAacTeHHH XEMOCHHTE3. XEMOCHHTE3UpPYIOIIUEe OakTepuu. 3HAYCHHE XEMOCHHTE3a IS
KHU3HM Ha 3emie. DHepreTMueckuil oOMeH B KieTke. PacuienseHue BelIecTB, BBIACICHME W aKKyMYJIMPOBAHUE SHEPrUU B KIETKE. OTarbl
sHepreTuueckoro oomena. ['nmukonu3. bpoxenwe u ero Buabl. KucioponHoe OKHCIEHHE, WM KIETOYHOE JbixaHue. OKUCIUTENbHOE
¢dochopunuposanue. IhHeKTUBHOCTh IHEPreTndeckoro oOMeHa. Peakuun marpuyHoro cuntesa. I'eHerndeckas uHdopmanus u JIHK. Peanuzanus
reHeTHuYecko nHpopmanuu B KieTke. ['eneTnueckuil koa u ero cpoiictsa. Tpanckpunuus — marpuusblii cunre3 PHK. Tpancnauus — Ouocunres
6enka. Dtanbl TpaHcasauuu. Koguposanue amuHokucior. Posb pubocom B 6uocunTtese Genka. Heknerounsie (opMmbl )ku3Hu — Bupychl. Mcropus
oTkpbITHs BUpycoB (/.M. MBanoBckuit). OcOOEHHOCTH CTpPOEHUS U KU3HEHHBIM LMK BUpYycoB. baktepuodaru. bone3nu pacteHuil, )KUBOTHBIX U
4eJI0BEKa, BbI3bIBacMble BUpycaMu. Bupyc ummyHonedunura yenoBeka (BMY) — BoszOoyaurens CIIM/la. OOpaTHas TpaHCKpUIILUs, peBepTasa U
uHTerpasa. [lpodpunakTika pacnpocTpaHeHus BUPYCHBIX 3a00J1€BaHUM.

Hemonctpauuu: Iloptpersi: H. K. Kombmos, JI. U. WBanosckwmii, K. A. TumupsizeB. Tabmuisl U cxeMmbl: «Tumbl nutanus», «MeTtabonuzmy,
«MUTOXOHAPHUS», «IHEPTETUIECKUN 00MeHy, «Xoporutacty, «@otocuntesy, «Ctpoenue JJHK», «Ctpoenne n dhyHKInoHUpOBaHUE reHay, «CuHTe3
Oenkay, «'eneTnueckuit koay, «Bupycs», «bakrepuodaru», «Ctpoenue u xxuzHeHHbIi ki supyca CI11/a, 6akreprodaray, «Pemmuxanms JTHK».
O6opynosanue: Moaenu-anminkanuu «Y nsoenue JJHK u tpanckpunmus», «buocunres 6enka», «CTpoeHHe KIETKW»; Mozelb cTpykTypsl JJHK.
Tema 5. PasMHOKeHHe H MHANBHAYAJIbHOE PA3BUTHE OPraHu3MoB (5 1)

KneTounslii 1uki, wWiM >KU3HEHHBIM LUK KieTkd. Wutepdaza m mwuros. Ilpomecchl, mporekatommue B uHTepdaze. Perumkamus — peaxius
matpuyHoro cunreza JIHK. Crpoenune xpomocom. XpoMOCOMHBIH Ha0Op — KapUOTHUI. J[MMJIOWIHBIM M TalJIOMAHBIM XPOMOCOMHBIE HAOOPHI.
Xpomaruasl. L{uTomornyeckue OCHOBBI Pa3MHOXKEHHS M WHAMBUAYAJIBHOIO pa3BUTUs OpraHu3MoB. JleneHue kinetku — MmuTo3. Craguu MHTO3aA.
[Ipoueccrl, mpoucxoasiue Ha pa3HbIX CTAAMSIX MHUTO3a. buomornuyeckuit cMmbicn muto3a. [Iporpammupyemasi rubenp KiIeTku — anonto3. GopMel
pa3sMHOXKEHHUsI OpPraHU3MOB: Oecrioyioe U 1oyioBoe. Buabsl Oecrosioro pasMHOXKEHHUS: JEICHHWE HAJABOE, MOYKOBAHHE OIHO- U MHOTOKJIETOYHBIX,
crnopooOpa3oBaHue, BETETATUBHOE pa3MHOKeHHE. VICKycCTBEHHOE KJIIOHHUPOBAaHME OPraHU3MOB, €ro 3HaueHue Ui cenekuuu. [lonoBoe pasmMHOXkeHue,
ero oriuuus ot 6ecrionoro. Meito3. Ctaauu meito3a. [Ipormecchl, mpoucxoasiiue Ha cTaausx Meio3a. [loBenenne xpomocoM B Meiiose. Kpoccunrosep.
bronornyeckuii cMpIc U 3HaueHUE Meiio3a. ['ameTorene3s — mpouecc 00pa3oBaHus MOJOBBIX KJIETOK y KUBOTHBIX. I107I0BBIE JKe€ne3bl: CEMEHHUKU U



anyHUKH. OOpa3oBaHUE U Pa3BUTHE MOJIOBBIX KIETOK — ramer (CIepMaro30u], sSileKieTka) — crepMaroreHe3 u oorene3. OCOOEHHOCTH CTPOCHMUS
AWLEKIETOK W cnepMmarozouaoB. Omonorsopenue. IlapreHorenes. MuauBuayanbHOe pa3BUTHE (OHTOreHe3). OMOpPHUOHAIBHOE Ppa3BUTHE
(oMOpuorenes). OTanbl SMOPHOHAIBHOIO PAa3BUTUS Y IO3BOHOYHBIX J>KMBOTHBIX: ApOOJIEHHE, TacTpyisauus, opraHoreHe3. IloctamOpunoHaibHOE
pazBuTHE. THUITBI TOCTAIMOPHOHAIBHOTO PA3BUTH: IPAMOE, HEMPsIMOe (IMUMHOYHOE). BiusiHIE cpe/pl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, CIIOCOOHBIE
BBI3bIBaTh BPOXACHHbIE ypoxacTBa. Poct m pasBurue pacteHui. OHTOTr€HE3 LBETKOBOIO pPACTEHHA: CTPOCHHME CEMEHH, CTauu pa3BUTHS.
HemoncTtpauuu: Tabmumsl 1 cxembl: «POpMbl pa3MHOXKEHHS OPraHU3MOBY, «J{BOWHOE OIUIOAOTBOPEHUE Yy IIBETKOBBIX pacTeHHil», «BererarusHoe
pasMHOXKEHHUE pacTeHUu», «/lenenue kieTku 6akrepuit», «CTpoeHue MONOBBIX KIETOK», «CTpoeHHne XpoMocoMbl», «KiteTouHblil nukmy, «Perukanus
JHK», «Muto3», «Meito3», «lIpsimoe u Henpsamoe pa3Butue», «l'aMeToreHes y MIIEKONUTAIOLIUX U YeloBeKa», «OCHOBHBIE CTaJUU OHTOI'CHE3a».
Oo6opynoBaHue: MUKPOCKOII, MUKpornpenaparsl «CrnepMaTo30uabl MIEKONUTAIOIIEroy, «SiekieTka miuekonuraromero», «Kapuokunes B KieTkax
KOpetka Jykay, «Jlemenue kinetkm»; moaens JJHK, Moaens meTadazHoil XpOMOCOMBI.

Jlabopamopnule u npakmuueckue pabomoi:

JlaGopatopnast paborta Ne 3. «HaOnrogenne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MHUKPOIPENapaTaxy.

JlaGoparopHas pabota Ne 4. «/3yueHne CTpOECHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenapaTax».

Tema 6. HacsiencTBeHHOCTH M U3MEHYMBOCTH OPraHu3moB (8 u)

IIpenmer u 3amaun reHetuku. Mcropus pa3BuTHS reHeTUKH. Poiib UTONOTMM M SMOPHOJIOTMU B CTaHOBJECHHWU TI'eHETHKH. Brilag poccuiickux u
3apyOeKHBIX YUEHBIX B Pa3BUTHE T'€HETU KU. MeTobl reHeTHKU (TMOpHUI0JIOTHYeCKUi, IUTOTEHETUUECKUN, MOJIEKYIIsIpHO-TeHeTnYeckuil). OCHOBHbIE
TEHETUYECKUE TNOHATHA. ['eHeTnyeckass CHUMBOJIMKA, HCIIOJIb3yeMas B CXEMaX CKpelMBaHWM. 3aKOHOMEPHOCTH HAcJEeIOBaHUS IPU3HAKOB,
ycraHoBieHHble I. Mennenem. MoHoruOpuaHoe ckpeniyBaHue. 3aKOH €IuHO00pa3usi THOPUIOB MEpBOro MnokosieHus. [IpaBuno qoMHUHUpOBaHMSL.
3aKOH pacIIeUIeHns IpU3HaKoB. [ unoTe3a yucToTsl raMeT. [loHoe 1 HemosHoe JoOMUHUpOBaHUeE. JJurnépuHoe ckpermBanue. 3aKOH HE3aBUCUMOTO
HacJIeOBaHusl NpuU3HaKoB. llUToreHernyeckue OCHOBBI JUTHOPUAHOIO CKpelMBaHMs. AHanusupymollee ckpemuBaHue. Mcmonb3oBaHue
aHAJIM3UPYIOILEr0 CKPEIMBAaHUs M ONpeAeseHus reHotumna ocobu. CueruieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana no cremnjieHHOMY
HacJeI0BaHUIO reHoB. HapylieHue cuenieHus reHoB B pe3ynbTaTe KPOCCUHIOBEPA. XpOMOCOMHAs TEOPHs HACIEACTBEHHOCTH. | eHeTHYeCKUE KapThl.
I'enernka nona. XpoOMOCOMHOE OIpeneieHHEe Ioja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHble M TE€TE€pOraMETHBIE OpPraHU3MBIL.
HacnepoBanue npu3HAkoB, CHEIUIEHHBIX C MOJIOM. M3meHuMBOCTh. Buabl M3MEHUYMBOCTH: HEHACIEACTBEHHAs W HacleICTBeHHass. Poib cpenbl B
HEHACJIEeICTBEHHON HM3MEHYMBOCTH. XapaKTepUCTUKAa MOJU(PHUKAIMOHHON HM3MEHYMBOCTH. BapuannoHHBIM psa W BapualuoHHas kpuBas. Hopma
peakuuu mnpu3Haka. KonudecTBeHHble M KaueCTBEHHbIE NpPH3HAKM M HMX HopMa peakiuu. CBoiicTBa MOAW(DUKAIIMOHHOM W3MEHUYMBOCTH.
HacnencrBennasi, uinu reHotunuyeckas, u3MeH4nBocTh. KoMOnMHaTHBHAS M3MEHUYMBOCTh. Melo03 U MOJOBOH mpoliecc — OCHOBa KOMOMHATHUBHOMN
M3MEHYMBOCTH. MyTalMoHHash M3MEHYMBOCTh. Kiaccudukanuss MyTanuil: reHHble, XpOMOCOMHBIE, T'€éHOMHBIe. YacToTa M NPUUYMHBI MYTaIHi.
Mytarennsie (pakToppl. 3aKOH TOMOJIOTHUECKHX PsIOB B HacieAcTBeHHOW w3meHunBocTH H. U. BasunoBa. BHesnepHas HaclieICTBEHHOCTb H
M3MEHYMBOCTh. ['eHeTnka uenoBeka. Kapumortunm uyenoBeka. OCHOBHBIE METOJAbl TEHETHUKM UEJIIOBEKAa: T'CHEAJOTMYECKUH, OIU3HEIOBBIM,
LUTOI€HETHUECKUH, OMOXMMUYECKHH, MOJEKYIspHO-reHeTndeckuil. COBpEMEHHOE ONpeAeIeHUEe TIE€HOTUIIA: IIOJHOI€HOMHOE CEKBEHHUPOBAHHE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoinpto [TI[Pananu3a. HacnencrBennsle 3a00eBaHNs 4eI0BEKa: TeHHbIE O0JIE3HU, O0JIE3HU C HACJIEACTBEHHON
IPEIPACIOI0KEHHOCTBIO, XPOMOCOMHBIE Oosie3HHn. Comaruyeckue U reHepaTuBHble MyTauuu. CTBoJOBbIE KieTKU. IIpuHImMIBI 310poBoro odOpasa



KHU3HU, JUArHOCTUKH, NPO(GUIAKTUKU U JIEYCHHs] F€HEeTHMYeCKUX Oose3Hed. Meaumko-reHeTH4eckoe KOHCYJIbTHPOBAHHME. 3HAYCHHE MEIUIIMHCKOM
TEHETUKH B NIPEAOTBPAILEHUH U JICYEHUH F€HETUUECKUX 3a00JIEBaHUN YeJIOBEKa.

Hemonctpanuu: [Toptpetsr: I'. Mengens, T. Mopran, I'. ne ®@pus, C. C. YerBepukos, H. B Tumodeer-Pecorckuii, H. 1. BaBunos. Tabmauier u
cxeMbl: «MOHOTHOPUIHOE CKpEIIMBAHUE M €ro IMTOTeHETHYEeCKash OCHOBa», «3aKOH DPACHICIJICHHWS U €ro LUUTOTCHETHYECKass OCHOBa», «3aKOH
YUCTOTHl TameT», «Jlurubpuanoe ckpemuBanuey», «lluronornueckue OCHOBBI AUTHOPUIHOTO CKpermmBaHusy, «Meho3», «B3aumonelicTBue
aJJIENIbHBIX T€HOBY, «['eHeTruueckue KapThl pacCTEeHUM, )KUBOTHBIX U YesloBeKay, «['eHeTuka nona», «3aKOHOMEPHOCTH HACJI€ZJOBAHUS, CLIETNIEHHOIO C
nosiom», «KapuoTunsl yenoBeka M >KMBOTHBIX», «Buabsl nuameHuuBoctu», «MonudukanonHas U3MeHYHMBOCThY», «HacinenoBanue pesyc-hakropay,
«['eneruka rpynn Kposw», «MyTallOHHAs U3MEHYUBOCTb.

O6opynoBanue: MoJenu-anIuukanuu «MoHOTUOpUIHOE cKpeluBanuey, «Hemnonnoe goMuHupoBanuey, «lurudpuaHoe ckpemubanuey, «llepexpéct
XPOMOCOM)»; MUKPOCKOTI X MUKponpenapat «/{pozodpuna» (Hopma, myTtaruu (OpMbI KPBUTLEB H OKPACKHU Tela); repbapuii «I opox moceBHOI».
Jlabopamopuvie u npakmuyeckue pabomol:

Jlaboparoprass pabora Ne 5. «l3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPHIHOTO CKpPEUIMBAHUS Yy Jpo30(UiIbl Ha TOTOBBIX
MHUKpOIpenaparax».

JlaboparopHas padota Ne 6. «M3yueHre MoanpUKalMOHHON U3MEHYMBOCTH, IOCTPOEHUE BApUALTMOHHOTO PsiJia M BApUALMOHHON KPUBOM».
Jlaboparopnas pabota Ne 7. «AHanu3 MmyTanuil y Apo30¢Guiibl Ha TOTOBBIX MUKPOIIpEnapaTax».

[IpakTuueckas pabora Ne 2. «CocTaBiieHne 1 aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenekunst oprann3moB. OcHOBBI OHOTexXHOI0THH (3 4)

Cenexuusi Kak HayKa U Ipoliecc. 3apoXkIeHue celekuuu u nomectukanus. Yuenue H. M. BaBunoBa o neHTpax mpouCX0KIE€HUS U MHOr000pasus
KYJIbTYPHBIX pacTeHHMH. LIEHTpbI NMpOUCXOKIAEHUS NOMAIIHUX KUBOTHBIX. CopT, mopoxa, mraMM. CoBpeMEHHBIE METOABI CENEKIMH. MaccoBbIN U
WHIUBUAYAJIbHBII OTOOPHI B CENEKIIMM PAcTEHUN M KUBOTHBIX. OLlEHKa 3KC Tepbepa. BIM3KopoJICTBEHHOE CKpelllMBaHWEe — WHOpUAUHT. Hucras
muHuA. CKpelMBaHue YUCThIX JUHUN. ['eTepo3uc, umu rudpuaHas cuina. HepoacTBeHHoe ckperyuBanue — ayTOpuauHr. OTaanéHHas ruOpuan3anus
n e ycnexu. VMCKycCTBEHHBI MyTareHe3 W MOJy4YeHUE MOJUIUIOUIOB. JIOCTHIKEHUSI CENEKIMU PACTeHHM, dHUBOTHBIX M MHUKPOOPTaHWU3MOB.
buotexHonorus kak orpacib Npou3BojACTBa. ['eHHas nHxkeHepus. DTanbl co3nanus pekomOuHanTHoi JIHK u Tpancrennsix opranusmos. Kierounas
uHxeHepus. Kierounsle KyiabTypbl. MHKpPOKIOHAJIBHOE pa3MHOXKEHUE pacTeHHil. KiioHMpoBaHHME BBICOKONPOIYKTHBHBIX CEIbCKOXO3SIHCTBEHHBIX
OpPraHu3MOB. DKOJIOrHYeCKHe U 3Tn4eckue npodieMel. MO — reHeTuuecku MOAU(PHUINPOBAHHBIE OPTaHU3MBI.

Hemouctpanuu: [Toptpetsr: H. . BaBunos, . B. Muuypumn, I'. JI. Kapneuenko, M. @. BaHOB.

Tabmuuel u cxembl: KapTta «LleHTpBl MPOUCXOXKAEHHUS U MHOrooOpasusi KyJIbTYypHBIX pacTeHui», «llopoasl JoMamHUX KUBOTHBIX», «Copta
KYIbTYPHBIX pacTeHuit»y, «OtmanéHHas rubpumusanus», «Pabotel akagemuka M. @. HBanoBay, «[lomummonnus», «OOBEeKThl OMOTEXHOJIOTUNY,

«Kierounble KyabTyphl U KJIOHHpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOIOB U KOPHEIUIOAOB TUKUX (DOPM M KYJIBTYPHBIX COPTOB pacTeHHil; repoapuii «CenbCKOX03HCTBEHHBIE PACTEHUS Y.
Jlabopamopuvie u npakmuyeckue pabomol:

Okckypeuss Ne 1 «OcHOBHbIE METOABI M JOCTHIKEHHUS CENEeKIMHU PACTCeHUH M KUBOTHBIX (HAa CEJIEKUMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCIIBITATEIbHBIA YUACTOK, B TEIUIMYHOE XO3SICTBO, JTa0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O IICHTPA)».



11 xnace

Tema 1. DBosnronmonHast 6moJiorus (9 4)

[Ipennocsiiku BO3HUKHOBEHMS 3BOJIIOLMOHHON Teopuu. DBOJIIOLMOHHAs Teopus U €€ MecTo B Ouoioruu. BiusHue 5BONIIOLIMOHHOM TEOpUU Ha
pasBuTHe Ouojormu M JApyrux Hayk. CauzaerenbcTBa HBodtonMM. [laneoHTonornyeckue: IOCIEIOBATENBHOCT IOSBIEHUS BUJIOB B
MAJICOHTOJIOTUYECKON JIeTOMHCH, TepexoHbie (opMbl. buoreorpaduueckue: cXOACTBO M pasnuuue (ayH W (IOp MaTEPUKOB M OCTPOBOB
OMOPHOIOrHUECKUE: CXOJCTBA U Pa3INuus SMOPHOHOB Pa3HbIX BUOB I103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpPraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXaHU3MOB HACJIECTBEHHOCTU U OCHOBHBIX META0OJNYECKUX MyTeH
y BCeX OpraHusMoB. OpoirouuoHHas Teopus Y. JlapBuna. IIpennocbulku BO3HUKHOBEHHWS JapBUHU3MA. [IBMKyIIWE CUIIBI 3BOJIIOLUU BHJIOB IO
JapBuHy (M30BITOYHOE Pa3MHOKEHHUE IPU OTPAaHMUYEHHOCTU PECYpPCOB, HEOIpeneaEHHass U3MEHYMBOCTh, 0Opb0a 3a CyLIECTBOBAHUE, €CTECTBEHHbII
or6op). Cunrternyeckass teopus sBomoruu (CTD) m e€ ocHoBHble monoxeHus. Muxpospomonus. [Tonmynsanus kak eIuHUIA BUAA U SBOJIOLUM.
JBmwxyme cuiibl (pakTopbl) SBONIONHMK BUIOB B MpUpojae. MyTalMOHHBINA MpOIecC 1 KOMOWHATHBHAS M3MEHUYMBOCTH. [lomynsuoHHbBIe BOJIHBI U
npeiid reHoB. M3zomsauus u murpanus. EcrectBeHHbi oTOOp — Hampasisitoumii ¢akrop sBomronuu. DopMbl  ecTECTBEHHOro 0TOOpa.
[IprcnocoOaeHHOCT OPraHu3MOB Kak pe3yabTaT 3Bosmonuu. [IpuMepsl npucnocobnennil y opranu3smMoB. ApoMopdo3bl U uavoagantauud. Bua u
BunooOpa3oBanue. Kputepun Buna. OcHoBHBIE (opMBI BUA000pa3oBaHus: reorpaduyeckoe, skojgoruyeckoe. Makpospomonus. @opMbl 3BONIOLNN:
¢unernyeckas, TUBEPreHTHas, KOHBEPreHTHas, napauienbHas. HeoOpatumocts 3Bomtonuu. [Ipoucxoxaenne oT Hecnenualn3upoOBaHHBIX MPEIKOB.
IIporpeccupyromas cnenuanusauusi. AnantuBHas paxuanus. Jlemonctpauun: [loprpersi: K.  Jlunnen, XK. b. Jlamapk, Y. [lapsun, B.
O. Koganerckuii, K. M. bop, 3. TI'ekkens, ®. Mromiep, A. H. Cesepriios.

Tabnuupl u cxemsl: «Pa3BUTHE OPraHUYECKOro MHpa Ha 3emiiey», «3apoJIbIIIM MMO3BOHOUHBIX JKUBOTHBIX», «ApXxeonTepukcy, «Popmbl 00prObI 3a
cyiiectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTO0OOpa3ne COpTOB pacTeHuit», «MHOroobpasue nmopo1 ;KUBOTHBIXY, «[lomynsamuny, «MyTarmoHHas
U3MEHYMBOCTB»; «ApoMopdo3bl», «nnoamantanumy», «OOmas aereHepanusy, «/IBmwxkymue cuibl sBomonun», «Kapra-cxema Mapupyra
nyremectBust Y. JlapBuna», «boppba 3a cymiectBoBaHme», «lIpucmocoOaeHHOCTs OpraHu3MoBy», «leorpaduyeckoe BHI000pa30BaAHHUEN,
«KOJIOTMYECKOE BUI000PA30BAHUEY.

OO6opynoBaHue: KOJUIEKIIMSI HACEKOMBIX C PAa3JIMYHBIMA THUIAMH OKpacky; HaOoOp IIoAoB U ceMsH; Koyuiekuus «[Ipumepsl 3amuTHBIX
NPUCTIOCOOTCHUH Yy JKMBOTHBIX», MarHuTHass Mmojeinb «OCHOBHBIE HAIpaBICHUS D3BONIOLUNY»; 00bEMHas Mojaenab «CTpoeHHE TOJOBHOTO MO3ra
MO3BOHOYHBIX». buoreorpaduyeckas kapra mupa; KouieKius «PopMbl COXpaHHOCTH MCKOMAEMbIX >KMBOTHBIX M PACTEHUI»; MarHUTHas MOJEIb-
anmmukaiys «Ilepekpéct xpomMocomy; BlakHble penapaTsl «Pa3BuTie HacekoMoroy, «Pa3BuTue JATYIIKKW»; MUKporpenapat «Jlpo3oduna» (Hopma,
MyTaluu GopMbI KPbUILEB U OKPAcKu Teina). JlabopamopHvle u npakmuyecKkue pabomol.

JlaGopatopHas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

JlabGopaTtopHnas pabora Ne 2. «Onucanue mpucrnoco0JIeHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU HA 3eMute (9 4)

JloHay4HbIe MPEACTaBICHUS O 3apOKIACHUU KHU3HU. HaydHble runore3bl BOSHUKHOBEHHS JKM3HU Ha 3emile: aOMOreHe3 W MaHClepMus. XUMHUYecKas
HBOJIONUSA. AOHMOTEHHBI CHHTE3 OPraHMYECKUX BEIIECTB M3 HEOPTaHHMYECKUX. OKCIEPUMEHTAJIbHOE IOATBEP)KICHUE XUMHUYECKOW HBOJIOIHH.



HauanpHabie sTansl Ononoruveckoit sosmonuu. ['unoreza PHK-mupa. @opmupoBanne MeOpaHHBIX CTPYKTYP U BOSHUKHOBEHHE IPOTOKIIETKH. [lepBhie
KJIETKH M UX 3Boitonus. POpMUPOBAHHME OCHOBHBIX IPYII JKHUBBIX OpraHu3MoB. Pa3Buthe xu3Hu Ha 3emiie mo spaM M nepuojam. Karapxei.
Apxeiickas u nporeposoiickas 3pbl. [laneo3olickas 3pa U e€ neproIbl: KEMOPHIUCKUM, OPJIOBUKCKUAN, CHITYPUHUCKHH, IEBOHCKUI, KAMEHHOYTOJIbHBIMN,
nepMckuii. Me3o3oiickas 3pa U €€ Mepuolbl: TPUACOBBIM, FOPCKUM, MenoBOM. KailHOo30lCKasg 3pa U €€ MEepUOJbl: NMaJeOre€HOBBIM, HEOT€HOBBIM,
AHTPOIIOI€HOBBIA. XapaKTepUCTUKA KIMMATa U TEOJOTMYECKHUX mpoueccoB. OCHOBHBIE ATallbl 3BOJIOLHUHM PACTUTEIBHOIO W KUBOTHOTO MHpA.
Apomopdo3bl y pacTeHUd U KUBOTHBIX. [losiBIEeHME, pacuBeT W BBIMUPAHHME TPYNI KHUBBIX opraHu3MoB. Cuctema OpPraHMYECKOr0 MHUpa Kak
oTpaxkeHue >BooIUU. OCHOBHBIE CUCTEMAaTHYECKUE TPYIIIbI OPraHU3MOB. DBOJIOLMS YeJI0BEKA. AHTPONOJIOTUs Kak Hayka. Pa3Butue npeacraBieHuit
O TPOMCXOXKJECHUHU YesloBeKka. Meronpl nM3ydeHusl aHTpornoreHe3a. CxoacTBa M pas3iinyusl 4esloBeKa M JKMBOTHBIX. CHUCTEMaTHYECKOE IOJIOKEHUE
yenoBeka. JIBmwxkymue cuibl (pakTopsl) aHTpororeHesa. HaciencTBeHHass M3MEHUYMBOCTh M €CTECTBEHHBIM 0TOOp. OOIIEeCTBEHHBINH 00pa3 JKU3HH,
U3rOTOBJICHUE OPYAUI Tpynaa, MblieHHe, peub. OCHOBHBIE CTaJUU U BETBU SBOJIIOIMM YEJIOBEKa: aBCTpajonuTeku, YUenoek ymenslid, Uemosek
npsaMmoxonanmii, YenoBek HeaHaepraibckui, UYenoBek pa3zymHbiii. HaxoIku HCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHMsS, 00JacTb
pacripocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *u3HH, opyaus. UenoBedeckrne pacbl. OCHOBHBIE OOJBIINE pachl: €BPOICOUIHAs (eBpa3uiicKas),
HErpo-aBCcTpaloNIHas (9KBAaTOpPHANIbHAS), MOHTOJIOMIHAS (a3UaTCKO-aMepHUKaHCKasi). UepThl MPUCIOCOOICHHOCTH MPEACTABUTENEH YETOBEUECKUX pac
K YCIIOBUSIM cyliecTBoBaHMs. EquHCTBO yenoBeueckux pac. Kputuka conuanbHOro JapBUHU3MA U pacu3Ma.

Hemonctpauuu: [loptpersi: @. Penu, JI. [Tactep, A. Y. Onapun, C. Musnnep, I'. FOpu, Y. JapBuH.

Tabnuuel 1 cxembl: «Bo3HukHoBeHHne COJMHEUHON cucTeMbl», «Pa3BuUTHE OpraHMuYecKoro Mupa», «PacTutenbHas kieTka», «KHBOTHas KieTKay,
«IIpokapuornueckas kietka», «COBpEMEHHas CHCTEMa OpPraHMYECKOro wmupa», «CpaBHEHME aHAaTOMHMUYECKHX 4YEPT CTPOCHHMS 4YENOBEKa U
4eJI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa NaJEOHTOJOTMYECKMX HAXOJOK IPEJIKOB COBPEMEHHOIO YElIOBEKa», «J{peBHeHIIne oIy,
«/IpeBHue moan», «IlepBbie cOoBpeMEHHBIE II0In», «HenoBedecKkue paceD.

O6opynoBanue: mynsixu «lIpoucxoxnenne yenoBeka (0IOCThI aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEaHepTalblla, KPOMAHbOHIIA)»; CICNKH KaMEHHBIX
Opyauii TepBOOBITHOTO YelOBeKa (KaMHHU-UOMIEpHI, pyOuia, ckpebia); TeoXpOoHOJOrHMueckas Tabnuia; Koyuiekuus «@DopMbl COXPaHHOCTH
MCKOMAEMbIX KUBOTHBIX U PACTCHHI».

Jlabopamopnule u npakmuueckue pabomoi:

[TpakTrueckast padorta Ne 1. «/3yueHne UCKOMaeMbIX OCTATKOB PACTEHUN U )KHUBOTHBIX B KOJJIEKLIHIX .

Okckypeus Ne 1 «9Bonronus OpraHMueCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN MM KpaeBeIUECKUN My3ei).

Tema 3. Opranusmbl 4 OKpyxkawmas cpeaa (5 4)

OKoJIOTHSl KaK HayKa. 3aJaud W pasfesbl 3KOJOTMH. MeToabl 3KOJIOTMYECKHX HCCIENOBAHMM. DKOJIOTMYECKOE MHPOBO33PEHHE COBPEMEHHOTO
yenoBeka. Cpenbl 0OOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, TIIOYBEHHAs, BHYTPUOpPraHU3MEHHas. OKOJOrMYeckue (PaKTopsbl.
Knaccudukanus skonornyeckux (QakTopoB: aOMOTHYECKHE, OMOTHYECKHE U aHTpONOreHHble. [leficTBre sKoJIornueckux (akTopoB Ha OpPraHU3MBI.
Abnornueckue (hakTophl: CBET, TeMIepaTypa, BIaxHocTb. Dotonepuoausm. [IpucnocobieHns opraHu3MoOB K JEHCTBHIO aOMOTHYECKUX (DaKTOpOB.
buonoruueckue putmbl. buotudeckue dakropbl. Buabl OMOTHYECKHX B3aUMOJEHCTBUIN: KOHKYPEHIIHS, XUIIHUYECTBO, CUMOHMO3 U €ro (OpMBI.
[TapazutusM, Koomepays, MyTyalu3M, KOMMEHcCalu3M (KBapTHPAHCTBO, HaXJeOHUYECTBO). AMEHCATU3M, HeWTpanu3M. 3HaueHHEe OMOTHYECKHX



B3aMMOJICHCTBHII 1JIsl CYIIIECTBOBAHUS OPraHM3MOB B IPUPOIHBIX COOOIIECTBAaX. DKOJIOTMUECKHE XapaKTePUCTUKHU Nomysauund. OCHOBHbBIE TTOKa3aTeln
MOMYJISILIUK: YUCIIEHHOCTb, IIJIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTD, IPUPOCT, MUTpaLius. JIMHaMKUKa YUCIIEHHOCTH MOMYJISIUY U €€ peryJisaiusl.
Hemonctpanuu: [loptpersr: A. I'ym6onsar, K. @. Pynwe, D. 'ekkenb. Tabmumpl u cxembl: kapta «lIpupoanbie 30861 3eminy, «Cpeabl 0OMTaHUS
opranusMoBy, «®Dotonepuoansm» «llomynsum», «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOIMYJSAUUN HH(Dy30opuuTyhensku». Jlabopamopnvie u
npakmuyeckue pabomol:
Jlaboparopuas padota Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTEHUH M3 PA3HBIX MECT OOUTAHUS.
Jlaboparopnas pabota Ne 4. «BiusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.
[Ipaktuueckas padora Ne 2. «Iloac4€r NI0THOCTH MOMYIISIIMM pa3HbIX BUJOB PACTEHUID.
Tema 4. Coob01ecTBa M IKOJ0rn4ecKkue cucreMbl (9 u)
Coo0bmecTBO Oprann3MoB — OuorneHo3. CTpyKTypbl OMOIIeHO3a: BUIOBas, IPOCTPAHCTBEHHAs, Tpoduueckas (numesasi). Buasi-noMmuHanTel. CBsizu B
OuoreHo3e. DKoNoruueckue cuctembl (dkocuctembl). [lonsitue 00 skocucteme u OuoreorneHoze. DYHKIMOHAIBHBIE KOMIOHEHTHI 3KOCHCTEMBI:
MIPOAYIICHTHI, KOHCYMEHTHI, peAyleHThl. KpyroBopoT BemecTB M MOTOK PHEPTUU B dKocucreMe. Tpodudeckue (MUIIEBHIE) YPOBHU SKOCHCTEMBI.
[Mumessie nenu u cetd. OCHOBHBIE IOKA3aTeNM SKOCUCTEMBI: OMOMacca, MPOAYKLHSA. DKOJOTHMUECKHE MHPaMUIbl: MPOIYKIHH, YHUCICHHOCTH,
o6uomaccel. CBOMCTBa 3KOCHCTEM: YCTOMYMBOCTb, caMoperyisius, pasButue. Cykueccus. IIpupoanble sKocHCTEMbI. DKOCHUCTEMBI 03€p U pEK.
DKocucTeMa XBOMHOIO WJIM IIMPOKOJIMCTBEHHOIO Jjeca. AHTPONOTEeHHbIE 3KOCUCTEMBI. ATpPO3KOCUCTEMBI. YpOo3kocucTteMbl. buonoruueckoe u
X035MCTBEHHOE 3HAYEHUE arpodKOCUCTEeM U ypOoskocucTeM. buopasnooOpasue kak akTop ycrounBoctu 3KocucteM. CoxpaHeHue OMOJIOTrHYeCKOro
pasHooOpa3us Ha 3emie. Yuenue B.M. Bepnaackoro o Guoctepe. I'panuipsl, coctaB u ctpykrypa 6uocdepsl. JKuBoe BemecTBo U ero (yHKIHU.
OcobenHoctu 6uocepsl Kak r100albHON 3KocucTeMBbl. J[MHaMudeckoe paBHOBecHEe W oOpaTHas cBA3b B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOT€OXUMHUECKUE IMKIIBI 3JIEMEHTOB (yriepoja, a3ora). 30HaJbHOCTh OHocdeprl. OcHOBHbIE OMOMBI cymM. Boauble 6uombl. YenoBeduecTBO B
ouocdepe 3emiau. AHTpOIIOTeHHBIC U3MeHEeHUs B Onocdepe. ['mobanpHbIe sK00THYecKkue mpodiaembl. CoCylIecCTBOBaHNE MPUPOJILI M YEJIOBEUECTBA.
CoxpaHenue OuopazHooOpa3usi Kak OCHOBa yCTOMYMBOCTH Ouocdepsl. OCHOBa palMOHAIBHOTO YIPABICHHUS MNPUPOIHBIMU pecypcaMM M HX
UCIoJIb30BaHue. JlocTukeHust OMOJIOTHH U OXpaHa MPUPOIBI.
Hemonctpanuu: [Moptpersr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuaackuit. Tabmuubl u cxemsl: «[luieBbie nenun», «bHOIEHO3: cOCTaB U
cTpyktypa», «lIpupoanbie coobmectBa», «llenu mnuranus», «Okonoruueckas nupamuaa», «buochepa u  yemomek», «IKocucTeMa
LIMPOKOJINCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOTO Jieca», «buoneHo3 Bogoémay, «ArpoueHos3», «lIpuMepHble aHTPONOreHHBIE BO3ACHCTBUS Ha
npupoay», «BaxHeline UCTOYHUKU 3arpsi3HEHUs BO3JyXa W TPYHTOBBIX BOI», «llouBa — BaxkHelmas cocrapistomas 6mochepnr», «PakTopbl
nerpaganui  1ouBy, «llapHukoBeid AddexT», «DaKkTOpsl PAAMOAKTHBHOTO 3arpsi3HeHust Oumocdepwr», «OO0mas cTpyktypa Ouocheps»,
«Pacnpoctpanenue xxu3Hu B Ouochepe», «O30H0BBIN 3kpaH Ouocheps», «KpyroBopot yriaepoaa B 6uochepe», «KpyroBopor azora B mpupoze».
O6opynoBanue: Mojaeb-anIuKamus «TunmuaHble OMOLIEHO3B»;, TepOapuii «PacTutenbHble cOOOIIECTBa»; Kouiekiuu «buoneHo3y», «Bpemurenn
BOXHEHIIINX CENbCKOXO3SIICTBEHHBIX KYIbTYP»; repOapiul ¥ KOJUICKIIUN PACTEHUI M )KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTUYECKUM TpyIIam
onHoro Bunaa, Kpacuas kaura P®, nzo0paxeHus oXpaHseMbIX BUIOB PACTEHUN 1 KUBOTHBIX.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IPEJIMETA «bUOJIOT' USD»



W3ydenue OMONOTHHM B OCHOBHOM IIKOJIE HAMPABJICHO HA JOCTH)KEHUE OO0YYarOIIMMHUCS CIIEIYIOIIUX JTUYHOCTHBIX, METAMIPEIMETHBIX U MPEIMETHBIX
PE3yNIbTaTOB OCBOCHHS YIEOHOTO TpeMeETa.
JIN4HOCTHBIE Pe3yJIbTATHI:
1. T'paxknaHCKOro BOCIIUTAHUSA:

— c(hopMHPOBAHHOCTH TPAXKIAHCKOM MO3UIIMK 00YUYaIOIIErocsi Kak aKTUBHOTO U OTBETCTBEHHOTI'O UJieHa POCCUMCKOro OOIIecTBa;

— OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHUE 3aKOHA U TIPABOTIOPSIIKA;

— TOTOBHOCTH K COBMECTHOW TBOPYECKOW MAESITENbHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB, PEUICHHH Y4eOHBIX W IO3HABATEIbHBIX 3aj/ad,
BBITIOJIHCHUHN OMOJIOTUYECKUX IKCIIEPUMEHTOB;

— CIOCOOHOCTh OMpPEENsITh COOCTBEHHYIO MO3UIIMIO 10 OTHOIICHUIO K SIBICHUSM COBPEMEHHOM KU3HU U OOBACHATH €€; — yMEHUE YYUTHIBaTh B
CBOMX JICUCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIFOJCH C pa3sHBIMU YOCIKICHUSIMU, KYIbTYPHBIMU IICHHOCTSIMH U COLUATBHBIM
MIOJIOKEHUEM;
— TOTOBHOCTH K COTPYIHHUYECTBY B IPOIECCE COBMECTHOTO BBITIOJHEHUS YUCOHBIX, MTO3HABATEIILHBIX M MCCIEAOBATEIBCKUX 3aa4, YBAKHUTEIHLHOC
OTHOIIIEHHE K MHEHUIO OMIMOHEHTOB MPH 00CYXIEHUU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOT0 COJIEPKAHUS;

— FOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOM AESATEIBHOCTH.

2. ITaTpHOTHYECKOTr0 BOCTIMTAHUS:

— c(hOpMHUPOBAHHOCTh POCCUUCKOM TPAXKITAHCKON HIEHTUYHOCTH, MATPUOTHU3MA, YBAKEHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH TEpE]
Ponunoii, roproctu 3a cBol Kpail, cBor0 PoauHy, CBOM $3BIK M KYyJIbTYypY, IPOILIOE M HACTOAIEE MHOTIOHAIIMOHAJIBLHOTO Hapoja Poccuum; —
[IEHHOCTHOE OTHOIICHUE K TPUPOTHOMY HACIIECANIO U TAaMSTHUKAM TIPUPOJIBL; TOCTHXKEHHUSIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;
— CIOCOOHOCTH OIIEHMBATh BKJIA]] POCCUHUCKUX YUEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJOTUH, TOHUMaHWE 3HaUYeHHUs OWOJIOTUH B MO3HAHUH 3aKOHOB
MIPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBA;
— ujeitHas yoexxIEHHOCTh, TOTOBHOCTH K CIIy>KeHHI0O OTEeUYeCTBY U €ro 3alluTe, OTBETCTBEHHOCTD 3a €ro Cyas0y.

3. JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

— OCO3HAHME TYXOBHBIX [IEHHOCTEH pOCCUICKOr0 HApOa;
— chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO IMOBEICHNUS,
— CIOCOOHOCTD OIICHUBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHHSI, OPUEHTUPYICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,
— OCO3HaHME JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMUUBOTO OYAYIIETO;
— OTBETCTBEHHOE OTHOIICHHE K CBOUM POJUTENSM, CO3JaHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO TPUHSATHS IIEHHOCTEH CEeMEWHOW J>KHW3HU B
COOTBETCTBHUH C TpaaulusiMHu HapoaoB Poccun.

4. JCcTeTHYeCKOro0 BOCIIMTAHUSA:

— 9CTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi SCTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUH;
— MNOHMMAaHHUE 3MOLMOHAIBHOTO BO3JEHCTBHUSI JKUBOW MPUPOJIBI U €€ LIEHHOCTH;

— T'OTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIICHHE MPOSBISATH KAUECTBA TBOPUECKOU TUYHOCTH.

5. ®u3u4ecKOro BOCIUTAHMSA:



— TMOHHMMaHWE W peanm3alus 3J0pOBOro M Oe3omacHoro obpasza Xu3HHM (30pOBOE NHUTAHWE, COONIOJCHUE TUTHEHWYECKUX NPABHUI U HOPM,
cOamaHCUPOBAHHBINA PEKUM 3aHSATUI U OTIBIXA, PETYIsIpHAs PU3NYecKasi aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (DU3UYECKOMY U IMICUXUYECKOMY 37I0POBBIO;

— TMOHWMAHHE [[EHHOCTU TPaBUJ MHIUBUIAYATHHOTO W KOJUICKTUBHOTO OE30MACHOTO TOBEICHUS B CUTYAIMSIX, YIPOXKAIOIIUX 3A0POBBI0 U KU3HU
JIFOJIEH;

— OCO3HAHHE MOCTEACTBUN U HEMPHUATUE BPEAHBIX MPUBBIUEK (YIOTPEOJICHUS AIKOTOJIsl, HAPKOTUKOB, KYPEHHUS ).

6. Tpy1oBOro BoCIUTAHMSA:

— FOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0IIO0HE;

— TOTOBHOCTh K AaKTUBHOM JEATEIILHOCTH TEXHOJOTHMYECKOW M COLMAJbHON HaIPaBJICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, IJIAHUPOBATh M
CaMOCTOSATENLHO BBITIOJIHATH TAKYIO JCSITEIIbHOCTD;

— WUHTEepec K pa3nuyHbiM chepam mnpodhecCHOHANBHOM AeATeIbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaymiei mnpodeccuu u
peaIn30BBIBATH COOCTBEHHBIC )KMU3HEHHBIC TUIAHBI; — T'OTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUU BCEH JKHU3HH.
7. IK0JI0ru4ecKoro BOCIMTaHHUS:

— DKOJIOTHYECKH IEIeCO00pa3HOe OTHOIICHHE K IPUPOC KaK UCTOYHUKY KM3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS,

— TIOBBIIIEHUE YPOBHSI SKOJOTHYECKOW KYIbTYphI: MPUOOPETEHHE OMbITA TUIAHWPOBAHUS MOCTYIMKOB M OIEHKHA UX BO3MOXKHBIX IOCIEICTBUH IS
OKpY>Karollen Cpeibl;

— OCO3HaHHeE II00ATBFHOTO XapaKTepa YKOJIOTUYECKUX MPOOJIeM U yTel UX pelieHus;

— CIMOCOOHOCTH HCIIOIB30BAaTh MPHOOpPETaeMble TIPU U3YYCHUH OMOJIOTMM 3HAHUS M YMEHUS MPHU PEIICHUU MPOOJIEM, CBS3aHHBIX C pallMOHAIBHBIM
MPUPOAONONB30BaHNEM (COOTIOIEHIE MPaBUII MOBEACHUS B MPHUPOJIE, HAMPABICHHBIX HAa COXPAHEHHE PaBHOBECHUS B DKOCHCTEMaX, OXpaHy BUIOB,
IKOCUCTEM, OoCcdephl);

— aKTHUBHOE HETPHUATHE JACUCTBUMN, MPUHOCAIIUX BPell OKPYKaIoIIel MPUPOIHON Cpeie, YMEHHE TPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTHUECKHE
MOCJIEICTBHS TIPEANPUHUMAEMBIX IEUCTBUI U TIPEOTBPAIATH HX;

— HaJIM4YME Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYIbTYphI, OMNbITA JAEATEIBHOCTH 3KOJIOTMYECKON HAmpaBIE€HHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMHU B TO3HABATEIbHON, KOMMYHUKATUBHON M COIMAIBHOM MPAKTUKE, TOTOBHOCTH K yYacTHIO B MPAKTUUYECKOU ACSITEIHHOCTH
9KOJIOTUYECKON HAINPaBJICHHOCTH.

8. lleHHOCTH HAYYHOI'0 NMO3HAHUSA:

— c(opMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha
JManore KyJnbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

— COBEPIIEHCTBOBAHME SI3bIKOBOM M YNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBHUS MEXKY JIOJIbMH U TIO3HAHUS MHUDA,

— MOHUMaHUe cenu(UKU OMONIOTHH KaK HAyKH, OCO3HAHUE €€ poiii B (POpMHUPOBAHUH PAllMOHATLHOTO HAYYHOTO MBIIUICHHS, CO3JaHIH IIETIOCTHOTO
MIPEACTABICHUS 00 OKPY)KAIOIIEM MHpPE KaK O €IMHCTBE MPUPOABI, YEJIOBEKAa M OOIIECTBA, B MMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH U PEIICHUH
mpo0JieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;



— yO0exAEHHOCTh B 3HAUMMOCTH OHWOJIOTMM JUIS COBPEMEHHOM LMBHIM3ALUU: O0ECHEYeHHUs HOBOTO YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3JaHUS
MEPCIIEKTUBHBIX OMOTEXHOJOTHI, CHOCOOHBIX peIlaTh PECypCHbIE MPOOJIEMBI Pa3BUTHS YEJIOBEUECTBA; IMOMCKA MyTEH BBIXOJA W3 TIIOOATBHBIX
AKOJIOTMUECKUX TMpobjeM U oOecredeHus Iepexoja K YCTOMYMBOMY pa3BUTHUIO, PAIMOHAIBHOMY HCIOJIb30BAHUIO MPUPOAHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTaHIAPTOB KU3HU;
— 3aMHTEPECOBAHHOCTh B MOJYyYEHUH OHOJIOTMYECKUX 3HAHUNM B IENAX MOBBIIICHHUS OOLICH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH Kak
COCTaBHOM YacTH (PYHKIIMOHATHHON TPAMOTHOCTH O0YJarOIIUXCs, POPMUPYEMOM TTPH H3yUCHUH OHUOJIOTHN;
— TMOHHMMAaHUe CYITHOCTH METOJIOB NTO3HAHMS, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTh MCIIOJIb30BATh MOJIydaeMble 3HAHUS JJIs aHaIn3a
1 OOBSACHEHHS SIBJICHUN OKPYXAIOLIEro MUPa M MPOUCXOIAIINX B HEM M3MEHEHUM; YMEHHUE Je/IaTh 0OOCHOBAHHBIC 3aKIIOYCHHUSI HA OCHOBE HAYUHBIX
(haKTOB ¥ UMEIOIIMUXCS JaHHBIX C IIeJIbIO MOJIYYEeHUSI TJOCTOBEPHBIX BHIBOJIOB;
— CIIOCOOHOCTh CaMOCTOSITEIFHO UCTIONH30BaTh OMOJIOTUYECKUE 3HAHUS JIJISl pEeIICHHsI POOJIEM B pEaTbHBIX KU3HCHHBIX CUTYAIUsX;
— OCO3HAHUE LEHHOCTH HAyYHOH JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IIPOCKTHYIO U HUCCIEAOBATENIbCKYIO AEATEIbHOCTh MHANBUAYAIBHO U B
rpyIIIeE;
— TOTOBHOCTh U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHUIO, K aKTUBHOMY IOJIYYCHHUIO HOBBIX 3HAHUI MO OWOJIOTHU B
COOTBETCTBHUH C KMU3HEHHBIMHU OTPEOHOCTIIMHU.
MeTtanpeaMeTrHbie pe3yabTaThbl:
YHuBepcajbHble MO3HABATEJIbHbBIE [1eiCTBHSA:

1) Ba3oBble JIOTHUECKHE ACHCTBHUSA:
— CaMOCTOSTENbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
— UCIONB30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBI JIOTUYECKOTO MBINUICHHs (aHalu3a, CHHTE3a, CpPaBHEHUs, KiaccupuKauuu, 000O0IIeHHs),
PacKpbIBaTh CMBICIT OMOJIOTHYECKUX TOHATHH (BBIIEIATH UX XapaKTepHbIC MPU3HAKH, YCTAHABIUBATh CBSI3U C APYTHUMH MOHSATHSIMH);
— OINpPEEIATh LENU IEATENbHOCTH, 3a/aBasi apaMeTpbl U KPUTEPUU UX JTOCTHUKEHUSA, COOTHOCHUTH PE3YJIbTAThl AEATEIBHOCTH C IOCTABIECHHBIMU
LEJIAMU;
— HCIIOJIH30BaTh OMOIOTUYECKUE TIOHATHUS A1 00BsICHEHUS (PaKTOB U SBJICHUHN )KUBOW TIPUPO/IBI;
— CTpPOUTH JIOTHYECKHE pPaACCYyKIeHUS (MHIAYKTUBHBIC, JIEYKTUBHBIC, 110 aHAJOTHUH), BBIABIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHUS B
paccMaTpuBaeMBbIX SIBICHUSIX, (HOPMYIUPOBATH BHIBOBI M 3aKITIOUCHHS,
— TMPUMEHATh CXEMHO-MOJIEIbHBIC CPEICTBA JIJIS MPEICTABIICHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a
TaKKe MPOTUBOPEUUIA PA3HOTO POJIA, BBISIBIIEHHBIX B PA3JIMUYHBIX HHPOPMAITMOHHBIX HCTOYHHKAX;
— pa3pabatbIBaTh IJIaH PEHICHHs MPOOIEMBbI C YIETOM aHANIM3a UMEIOIINXCS MaTePHANIbHBIX U HEMATepUAIBHBIX PECYPCOB;
— BHOCHUTbH KOPPEKTHUBHI B JI€ATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIBTATOB IEJSM, OLIEHUBATh PUCKHU MOCIEACTBHI IS TEILHOCTH;
— KOOPJIMHUPOBATH U BBIMOIHSITH PaOOTy B YCIOBUSX PEABHOTO, BUPTYaTbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;
— pa3BUBaTh KPEaTUBHOE MBIIIJICHHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIeM;

2) ba3oBbie uccien0BaTeILCKUE ICHCTBHS:



— BJIQJICTh HABBIKAMH Y4EOHO-HCCIICOBATEILCKOM W TPOCKTHON JEATEILHOCTH, HABBIKAMH pPa3pelleHUs MpoOiieM; 00JIaaTh CIIOCOOHOCTHIO H
TOTOBHOCTBIO K CAMOCTOSTEIILHOMY ITOMCKY METOJIOB PEIICHUS MTPAKTUYECKUX 337a4, TPUMEHECHHUIO PA3IMYHbIX METOJIOB IO3HAHUS;

— HCIOJIB30BaTh Pa3IMYHbIC BUJIBI ICATEIHHOCTH IO IMOJIYYESHHIO HOBOTO 3HAHMSI, €r0 MHTEPIPETAINU, IPeoOpa30BaHUIO U IIPUMEHEHHUIO B YYCOHBIX
CUTYaIUSX, B TOM YUCJIC TP CO3JITaHUH YICOHBIX U COIUATBHBIX TPOCKTOB;

— (hopMupOBaTh HAYYHBIN TUI MBIILICHHS, BIJICTh HAYYHOH TEPMHUHOJIOTUEH, KJIFOUEBBIMH MTOHATHSIMH U METO/IaMHU;

— CTaBHUTb U POPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIIbHON AEATEIBHOCTH U )KU3HEHHBIX CUTYAIHX;

— BBIBJIATh NPHYMHHO-CJICICTBCHHBIC CBS3M M aKTyaJM3UPOBaTh 3a/ady, BBIABHIaTh TUIOTE3y €€ PEHICHHS, HAXOAUTh AapryMEHTBI JUIs
JI0Ka3aTeJIbCTBA CBOMX YTBEPXKACHHM, 33]1aBATh MTAPAMETPhl K KPUTEPHUH PEIICHUS;

— aHAJIM3UPOBaTh IMOJYYCHHBIC B XOJE PEUICHUs 3aJa4l Pe3yJIbTaThl, KPUTUYECCKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MCHCHHUE B
HOBBIX YCIIOBHUSX;

— JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

— OCYIIECTBIIATH IIEJICHAIIPABIICHHBII IMOMCK IEPEHOCA CPEACTB U CIIOCOOO0B ACUCTBUS B MPO(ECCHOHAIBHYIO CPELY;

— yMeTh NIEPEHOCUTh 3HAHUS B MI03HABATEIIBHYIO M MPAKTHUYECKYIO 00JIaCTH JKU3HEACATEIIBHOCTH;

— YMETh HHTETPHPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;

— BBIIBUTATh HOBBIC WJEH, MpeljlaraTh OpPUTHHAJIbHBIC TOIXOJbl W PEIICHHs; CTaBUTh MPOOJEMBbI M 3a/layM, JOMYCKAOIIMe allbTepHATUBHBIC
pelIeHus;

3) [eiictBus mo pabore ¢ uHGOpMaIneit:

— OpPHEHTHPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHPoOpManuu (TEKCTe Y4eOHOTO IMOCOOWS, HAayYHO-TIOMYJSIPHOM JHTEparype, OHOIOTHYECKHX
CIIOBapsIX M CIPaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETEe), aHaTH3upOBaTh HH(GOPMAIUIO PAa3IUYHBIX BUIOB U (HOPM MpPEICTABICHUS,
KPUTHUYECKH OI[CHUBATH €€ TOCTOBEPHOCTH M HEIIPOTHBOPEUUBOCTE;

— ¢opMynUpPOBaTH 3aMPOCH U IPUMEHSITH PA3INYHBIE METO/IbI MPU MOUCKE U 0TOOpE OMOIOTUYECKON HH(POPMAITIH, HEOOXOAUMOM AJIsl BHITOTHEHUS
y4eOHBIX 337124,

— npuoOpeTaTh OMBIT UCIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTUBHOTO HCTOJIH30BAHUS
Pa3IMYHBIX TTOMCKOBBIX CHCTEM;

— CaMOCTOSITENIbHO BHIOMpATh ONTHMANBHYIO (OpMY MpeacTaBIeHUs OHoNorHdeckoil HHQpOpMAIUHu (CXeMbl, TpapuKd, TUATPAMMBI, TaOIUIIBI,
PUCYHKH U Ap.);

— WCHOJB30BaTh HAYYHBIA S3BIK B KAayeCTBE CPEACTBA NMpH pabore ¢ Ouonormyeckod WH(OpMAIei: MpUMEHSITh XHUMUYECKHe, (H3NUECKUue U
MaTeMaTHYeCKHUe 3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBHaTypy, HOMEHKIIATYPY, UCIIOJIB30BaTh M MPeoOpa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA
HaTJISTHOCTH;
— BJIQJICTh HABBIKAMHU PACIIO3HABAHMS U 3aIUTHI MH(GOpMAINU, HHPOPMAIIMOHHOW 0€30MaCHOCTH IMYHOCTH.

YHuBepcaabHbIMU KOMMYHHKATHBHbBIE I€CTBUS :

1) oGmieHue:



— OCYILECTBJIATH KOMMYHUKAIIMM BO BceX cdepax >KU3HM;, aKTUBHO y4acTBOBATh B JUAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXKIaeMOU TeMbl
(ymMeHue 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CY)KJIEHUS OTHOCUTEJILHO BBINOJIHEHMSI MpeAjiaraéMoi 3aJaul, yYUThIBaTh UHTEPECH U COIVIACOBAHHOCTH
MO3UIUHI IPYrUX YYaCTHUKOB AHANIOTa WK JUCKYCCUN);

— pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOLICHMS, NMOHMMATh 3HAUYEHHE COLMAIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOHQIMKTHBIX
CUTYallui; yMETh CMATYaTh KOH(QIIUKTHI U BECTH MIEPETOBOPHL;

— BJIAQJIETh PA3IMYHBIMH CIIOCOOAMHU OOINEHUS W B3aUMOJICHCTBUS; MOHMMATh HAMEPEHUS IPYTHX JIIOJCH, MPOSIBISITh YBAKUTEIILHOE OTHOIICHUE K
co0eceTHUKY U B KOPPEKTHOU popme GpopMynrpoBaTh CBOU BO3PAKEHNUS;

— pa3BEPHYTO U JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJICTB;

2) coBMECTHAs JeSTEIIbHOCTD:

— TMOHUMAaTh W HCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIAWBUIYAIBHON pa0OTHI MPU PEMICHUU OHOJIOTHYECKON MpoOiieMbl, 000CHOBBIBATH
HE00XOIMMOCTh MIPUMEHEHHUS TPYMIOBLIX (HOPM B3aUMOJICHCTBUS MPU PELICHUHN Y4eOHO 3a/1a4;

— BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JIEHCTBUH C yUETOM OOIIMX UHTEPECOB U BOBMOXKHOCTEH KaXKJJOT0 YICHA KOJIJICKTHBA;

— MPUHUMATH LIeJb COBMECTHOW AESITENbHOCTH, OPTaHU30BHIBATh M KOOPAMHHUPOBATH JEHCTBUS MO €€ MOCTHIKEHUIO: COCTaBJIATH IJIaH JIEHCTBUM,
pacrnpeiensaTh pojid ¢ yu€TOM MHEHUN YYaCTHUKOB, OOCYK/IaTh pe3ybTaThl COBMECTHON PabOTHI;

— OIIEHUBATh KA4€CTBO CBOETO BKJIAJa M BKJIa/la KXKIOTO yYaCTHUKA KOMaHAbl B OOIIHI pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

— TIpearatb HOBbIE MTPOEKTHI, OIEHUBATh UJIEU C TTO3UIIUHA HOBU3HBI, OPUTUHATLHOCTH, MPAKTUIECKON 3HAYMMOCTH;

— OCYIIECTBISATH MO3UTUBHOE CTPATETUUYECKOE MTOBEICHNE B PA3IMYHBIX CUTYAIHUIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHUE, OBITh MHUITUATHBHBIM.
YHuBepcaibHbIe peryJssTHBHbIE 1eHCTBUS:

1) camoopraHu3anus:

— HUCTOJIb30BaTh OMOJOTUYECKUE 3HAHUS ISl BBISIBJICHUS TTPOOJIEM U X PEIICHHS B )KU3HEHHBIX M YYCOHBIX CUTYaIUSX;

— BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHWH IIeJIeBble U CMBICIOBBIE YCTAHOBKM B CBOHMX ACHCTBHSIX M TMOCTYNKAaX MO OTHOLIEHUIO K KUBOU
MIPUPO/IE, CBOEMY 37J0POBBIO U 3J0POBbIO OKPYKAIOIIUX;

— CaMOCTOSITENTLHO OCYIIECTBISITh IMO3HABATENBHYIO JIEATEIBHOCTh, BBISBISTH MPOOJIEMBI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a/la4dl B
00pa3oBaTeNbHON JAEATENHPHOCTH U KU3HCHHBIX CUTYaIIHSIX;

— CaMOCTOSITEIHbHO COCTABIISATH TUIAH PEIICHUS IPOOIEMBI ¢ YUETOM UMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHUN;

— J1aBaTh OLICHKY HOBBIM CHUTYAIIUsIM;

— pacmupsATh paMKH YI€OHOTO MpeAMeETa Ha OCHOBE JIMYHBIX MPEITOYTCHHIM;

— JlenaTh OCO3HAHHBIN BBIOOP, aprYMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

— OILICHUBATh IPUOOPETEHHBIN OIIBIT,
— CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSBICHUIO IIIUPOKON IPYAUIIMH B Pa3HBIX 001aCTSIX 3HAHUM, TOCTOSHHO MOBBIIIATH CBOH 00Pa30BATENbHBIN U
KYJbTYPHBI YPOBEHB;

2) CaMOKOHTPOJb:

— J1aBaTh OLICHKY HOBBIM CUTYaIUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIHHOCTh, OLIEHUBATH COOTBETCTBHE PE3YJILTATOB LIEIISM;



— BJIAJCTh HABBIKAMHU ITO3HABATECIHLHOW pPE(IIEKCHH KaK OCO3HAHUS COBEPIIACMBIX JICHCTBHI M MBICIHTEIBHBIX TPOIECCOB, X PE3yIbTaTOB U
OCHOBAHUH; UCTIOIB30BATh MPUEMBI PEQIICKCHH ISl OIIEHKU CUTYAIlUH, BBIOOpA BEPHOTO PEIICHHS;
— YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO PUHUMATD PEUICHHUS 10 UX CHIDKCHHIO,
— MPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX MPU aHATU3E PE3YIbTATOB JACATCIILHOCTH,
3) mnpuHATHE Ce0S U APYTHX:
— MPUHUMATH ce0s1, TOHUMAasi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
— NPUHUMATh MOTHUBBI M aPTYMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTATOB ACSITEIBHOCTH; — MPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OIINOKY;
— pa3BHBATh CIIOCOOHOCTH MOHMUMATh MUP C MTO3UIUH JIPYTOro YEJIOBEKA.

Ipeamernbie pe3yabrarsl (10—11 kiaace)
IIpoBepsiemble TPeOOBaAHMS K pPe3y/IbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (10 kiaacc)

Kox nposepsiemoro

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMBbl CpeIHero 0o11ero

pe3yJbTara o0pa3zoBaHusi

1 CchopMupoBaHHOCTh 3HAHMH O MeCT€ M pPOJM OHOJOTMM B CHUCTEME HAyYHOTO 3HAHHMsS €CTECTBEHHBIX HayK, B
(hOopMHPOBAaHUM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHUHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKJIA/I€ POCCUNCKUX U
3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OWONOTUM; (YHKIHOHAIBHONM TI'PAaMOTHOCTH 4YEJIOBEKa Ui pelleHUs
KU3HEHHBIX 3aja4

2 YMeHue pacKkpbIBaTh Cojiep:KaHHe OMOJIOTHYECKUX TEPMUHOB M MOHATHNA: KU3HB, KJIETKa, OpraHu3M; MeTadoan3M (0OMeH
BEUIECTB M MPEBpPALEHHUE DSHEPruu), TOMEOcTa3 (CaMOperyJssiusi), YypOBHEBas OpraHM3alisl JKUBBIX CHCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOTYKIIHS), HACIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U Pa3BUTHE

3 YMeHue uznaratb OMOJIOrHYecKre Teopuu (KIeToyHas, XpOMOCOMHasi, MyTalmonHas ), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBunoBa) u yuyeHus (0 IEHTpaX MHOrooOpaszus M HPOUCXOXKAEHUs KyabTypHbIX pacteHuid H.U. Basuiona),
OTIPEAEIIATh TPAHULIBI UX TPUMEHUMOCTH K KMBBIM CUCTEMaM

4 YMeHue BIaZeTh METOJaMH HAay4YHOTO MO3HAaHUs B Ouosioruu (HaOJdrOJeHHE W ONHMCAHUE JKUBBIX CHUCTEM, IMPOILECCOB U

SIBIIGHUI; OpraHu3alus U MpoBeeHne OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BBIABM)KEHNE TUIIOTE3bl; BBISIBICHHE 3aBUCHUMOCTH
MEXIYy HCCIEIyeMbIMH BEIMYMHAMH, OOBSICHEHHE IOJIYUEHHBIX pPE3yJIbTAaTOB, HCIIOJB30BAHHBIX HAYYHBIX IOHSITHH,
TEOpUH U 3aKOHOB; YMEHUE JIeaTh BHIBOAbI HA OCHOBAHHH MOJYYE€HHBIX PE3YyIbTaTOB)




YMeHue BBIACHATh CYIIECTBEHHBIE IIPU3HAKA BHPYCOB, KIETOK IIPOKapUMOT M JYKAapUOT, OAHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB; OCOOCHHOCTH TIPOLIECCOB OOMEHa BEIIECTB M MPEBpAIEHUS HSHEPrHH B KIETKE,
¢doTocuHTE3a, IUIACTUYECKOTO M SHEPreTHYecKkoro oOMeHa, XEMOCHHTe3a, MHTO03a, MeHo03a, OILIOJOTBOPEHUS,
Pa3MHOXKEHHUS, MHANBUIYAJIbHOTO Pa3BUTHsI OPraHu3Ma (OHTOTE€HE3)

YMeHue NpUMEHATh MONyYEHHbIe 3HaHUA A OOBSCHEHHs OMOJIOTMYECKUX IPOLECCOB W SIBJICHUM, I NPUHATHA
MIPaKTUYECKUX PEUICHUH B MOBCEAHEBHOW >KU3HM B IIENIAX OoOecreyeHus O€30MacHOCTH CBOETO 3/10pOBbsS U 3/10pPOBbS
OKpY’KaloIMX JIIOAeH, COOMIOACHUS HOPM I'paMOTHOIO IOBEACHUS B OKpYXawolledl MNpUpOJHOW cpene; NOHUMaHHE
HEOOXOJMMOCTH HCIIONIb30BAHUS JIOCTHXKECHHH COBPEMEHHOW OWONOTMM W OWMOTEXHOJOTMH JJIsl  PalMOHAIBLHOTO
IIPUPOJIOIIOIB30BaAHUS

YMeHue pemate JJCEMCHTAPHLIC TI'CHCTHUYCCKUC 3a/ladid Ha MOHO- H ,Z[I/IFI/I6pI/II[HOG CKPCIIUBAHUEC, CHCIINICHHOC
HacJI€J0BaHUEC, COCTaBJIATb CXCMBI MOHOI‘I/I6pI/II[HOFO CKpCiuBaHug A NPCACKa3zaHHd HACJICAOBAHUSA IPHU3HAKOB Yy
OpraHnu3MoOB

YMeHHe BBINONHATH J1a0OpaTOpHblE W MpPaKTUYeCKHe paloThl, cOONIOAaTh NpaBWiIa IMpH paboTe ¢ y4eOHBIM H
71a00paTOPHBIM 000PYI0BAaHUEM

YMeHue KpUTHUECKH OLICHMBATh M HMHTEPIPETUPOBATH HWH(MOPMALNIO OHOJIOIMYECKOTO COJAEp’KaHUs, BKIIOYAIOUIYIO
NICEB/IOHAYYHbIE 3HAHMA M3 pPa3IMYHbIX HUCTOUHMKOB (CMMU, HayyHO-NOMYJSpHBIE MaTepHajbl); ITHUECKHE AaCIEKThI
COBPEMEHHBIX MCCIIEJOBAHUN B OMOJIOTUH, METULITHE, OMOTEXHOJIOTUU

10

YMeHue coznaBaTh COOCTBEHHBbIE MHCbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as OHOIOrHuecKkyro HUHGOpMaILUI0 U3
HECKOJIbKUX MCTOYHHUKOB, IPAMOTHO MCIIOJIb30BaTh MOHATUIHBIN anmapaT OMOJIOrHH

IIpoBepsiembie 31eMeHTHI coaep:kanus (10 kiacc)

Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 buogorus kak Hayka
11 buonorus - Hayka o xuBoW mnpupone. Pomp Ouonmormu B (OpMHPOBAHUM COBPEMEHHOH Hay4yHOHl KapTuHbl Mupa. Cucrema




OMOJIOrMYECKUX HayK

1.2 MeToapl TO3HAHUS JKUBOW TPHPOABI (HAOMIOJCHHME, SKCIICPUMEHT, OIMCaHWE, W3MEPEHHe, KIACCHU(pUKALUs, MOJICIUPOBaHUE,

CTaTUCTUYECKass 00padOTKa JaHHBIX )
2 7KuBble cucTeMbl U MX OPTraHU3AIHAS

2.1 JKusble cucteMbl (OMOCUCTEMBI) KakK IpeaMeT u3ydeHus ouosnoruu. CBoiicTBa GMocucTeM U UX pasHooOpasue

2.2 YpoBHU oOpraHu3aliii  OMOCHUCTEM: MOJEKYJISIPHO-TEHETHUECKUN, KIETOUYHbIH, OPraHU3MEHHBIH, MOMYyIALHOHHO-BUIOBOM,
HKOCHUCTEMHBIH, OMOCepHBIit

3 XMMHYECKHUIT COCTAB U CTPOEHHE KJIETKH

3.1 XUMHYECKUN COCTaB KIIETKH. XHWMUUYECKHE JJIEMEHTBI: MaKpOdJEMEHThI, MHUKpPOJJIEMEHTHl. Bojga W MHHEpadbHbIE BEIIECTBA.
OyHKIMK BOJBI U MUHEPAIBHBIX BELIECTB B KieTke. [loanepkanne ocMoTHYecKoro 6anaHca

3.2 benku. CoctaB u cTpoeHHe OENKOB. AMHUHOKHCIOTBI - MOHOMEpHI OenkoB. He3zaMeHuWMble W 3aMEHUMBIE AMUHOKHUCIOTHI
AMMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYphl O€ITKOBOW MOJIEKYJbI (TMEpBUYHAS, BTOPWUYHAs, TPETUYHAA U YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. buonornueckue GyHKIIMN OEIKOB.
depMeHTHI - Onoslornueckue karanuzatopsel. CTpoeHue (pepMeHTa: aKTUBHBIN LEHTpP, cyOcTpaTHas crienuguaHoctb. KopepMeHTh.
Burtamunbl. Otinnuns GepMeHTOB OT HEOPTaHHUECKHUX KaTalu3aTOpPOB

3.3 VYrieBonbl: MOHOCaxapuasl (TJIOKO3a, prudo3a M Ae30Kcupru003a), Aucaxapuasl (caxaposa, JaKTo3a) W Mojucaxapubl (Kpaxmall,
TJIMKOTeH, eJUTi0N03a). buonornueckue GyHKIIUU yTI€BOIOB.
Jlununel: TpUrmMuepuabl, crepouibl, pochonununsl. I'napodpunsHo-ruapodobHbIe cBOMicTBa. bruonornyeckne GyHKIUN JTUMTHI0B.
CpaBHeHHE YTIIeBOIOB, OETKOB U JIUMKIOB KaK HICTOYHUKOB SHEPTUU

34 Hyxneunossie kucnotel: JJHK u PHK. Hykneotuast - MoHOMeps! HykiIenHOBBIX kucioT. Ctpoenue u ¢pyakiuu JJHK. Ctpoenue u
¢byakuun PHK. AT®: crpoenne u pyHKIMn

3.5 [uTonorus - Hayka o kietke. Kinetounas Teopusi. MeToapl U3ydeHus KIETOK

3.6 Knerka xak 1menoctHas >kuBas cuctema. OOIIMe TpU3HAKK KJIETOK: 3aMKHyTash HapykHas MmemOpana, moiekynsl JIHK kak

TeHEeTHYECKHI afrapar, CUCTCMa CUHTC3a Ocika




3.7

Tunsl KJIETOK: syKapuoTHYecKas M mpokapuotudeckas. OcoOEHHOCTH CTPOCHHUS MpPOKapuoTHUecKol kieTku. Kierounas crenka
OakTepuii. CTpoeHue 3yKapruoTHdecKoil KiieTki. OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHON U TPUOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK - KJIETOYHAsl CTEHKA, MIIMKOKAIUKC, X (GyHkuuu. [lna3maTnyeckas memOpaHa, ee CBOICTBA U
¢ynkuuu. Lluromnazma u ee opranouabl. OgHOMEMOpaHHBIE OpPraHOMIBI KJIETKU: sHjomnazmarudeckas cets (OIIC), ammapat
[onbmxu, mu30combl. [1omyaBTOHOMHBIE OPraHOWABI KIETKH: MUTOXOH/APHH, TacTUABL. [IporcxokIeHne MUTOXOHAPHIA U TUTACTH/L.
Bunsl mnactun. HememOpanHble OpraHOUabl KIETKH: PHOOCOMBI, KJIETOYHBIM HEHTP, PECHUYKH, KI'YTHKH. DYHKIUN OPraHOHIOB
KJIeTKU. Britouenust

3.9

Snpo - perynasTopHslii eHTp kieTku. CTpoeHue sapa: siaepHas 000JI04Ka, KapuoIiia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KIICTKC

KuzHenesTeJLHOCTh KIETKH

4.1

OOMeH BelecTB, WK MeTab0IU3M. ACCUMUIIAIMS (TIJIACTUYECKUNA OOMEH) M TUCCUMIIALINS (PHEPreTUYECKU OOMEH) - TBE CTOPOHBI
€MHOrO0 Tpoliecca Meradonu3Ma. Tumnbsl oOMeHa BEeUIeCTB: aBTOTPOGHBIN U rerepoTpodHbIi. Ponb pepMeHTOB B 0OMEHE BELIECTB U
IIPEeBpaIlleHUH YHEPTUU B KIIETKE

4.2

®otocunte3. CBeroBas u TeMHOBasg ¢a3pl ¢orocuHTe3a. Peakuuu QoTtocunTesa. DddekTuBHOCTH (PoTOCHHTE3a. 3HaYeHHE
¢dotocuHTe3a Ui KU3HM Ha 3emie. BiusHue ycnoBuil cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBIIMIEHUS €r0 MPOAYKTUBHOCTH Yy
KYJIBTYpPHBIX PAaCTEHHH.

XeMocHHTe3. XeMOCHUHTE3UpYIOIIHNe OakTepun. 3HaYeHNEe XEMOCHHTE3a JUIs )KU3HU Ha 3eMiie

4.3

OHeprerudeckuii oOMeH B KkieTke. PacuiernyieHue BelecTB, BBIJIEICHHE M aKKYMYJHWPOBAHHWE DSHEPIUM B KIIETKE. OTallbl
sHepreTudeckoro oomena. ['nmukonus. bposkenue u ero Buabl. KucnoponHoe okucienue, Win KIETOYHOE AbixaHue. I(P(PEeKTUBHOCTD
SHEPreTHYecKoro ooMeHa

4.4

Peaknum marpuunoro cuHTe3a. [enermueckas wunHpopmarnus u JHK. Peanmusanums renermueckoil uHpopMamuu B KIETKE.
I'enetnueckuit xox u ero coiictBa. Tpanckpumnuus - maTpuunblii cuHTe3 PHK. Tpancusamus - 6uocunres Genka. KogupoBanue
aMHHOKHUCIIOT. Ponb pubocom B GnocuHTe3e Oenka

4.5

Hexnerounsle ¢opmbl xu3Hu - BuUpychl. Mcropust otkpwitust BupycoB (.M. HWBanoBckuii). OcoOeHHOCTH CTpOCHHS U
KU3HEEATENbHOCTH BUpPYcOB. bakrepuodaru. bone3Hu pacTeHui, >KMBOTHBIX U 4YEJIOBEKa, BbI3bIBa€Mble BHpycamHu. Bupyc
ummyHonedunura yenoseka (B1UY) - Bozoyaurens CITM/Ia. [IpodunakTtruka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI




Pa3mMHoOKeHNe U HHAMBUAYAIbHOE PAa3BUTHE OPTAaHU3MOB

5.1

Knetounblii nuki, WM KU3HEHHBIM UK KieTku. MuTtepdaza u muro3. [Ipoueccsl, nporekatomme B uHTEepdasze. Perumkanus -
peaknuss MarpuyHoro cuHTte3a JIHK. Crtpoenme xpomocoMm. XpOMOCOMHBIM HaOOp - KapuoTwm. JIMIUIOWIHBIA M TaruIOWTHBIN
XpoMocoMHBIe Ha0Ophl. XpoMaTuabl. LluTonornueckrie OCHOBBI Pa3MHOKEHUS M MHAWBUYAILHOTO Pa3BUTHS OPTraHU3MOB.

Henenue knetku - muto3. Ctaguu muto3a. IIpouecchl, npoucxoasdinue Ha pa3HbIX CTaUsAX MUTO3a. buonornueckuii CMbICI MUTO3a

5.2

CDOpMLI Pa3MHOKCHUA OPraHU3MOB! 0ecIoJIOE U II0JIOBOE. BI/II[LI Oecmoiioro Pa3MHOXKCHUA: JCICHHUC HAABOC, IIOYKOBAHUEC OIHO- U
MHOT'OKJICTOYHBIX, CHOpOO6pa30BaHI/I€, BETCTATUBHOC PA3MHOXKCHUC. I/ICKyCCTBeHHOG KIIOHMPOBAHUC OPraHUu3MOB, €TI0 3HAUYCHUC JJIA
CCIICKIIN

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYHUS OT OECIOIOrO.
Meiio3. Cragumn wmeiiosza. Ilponecchl, mpoucxosmsmme Ha cragusx wmeiosza. [loBegenme xpomocoMm B Mmeitoze. KpoccuHrosep.
buonornyecknii CMbICIT ¥ 3HAYEHUE MEHO3a

5.4

I'ameTorenes - mpouecc 00pa3oBaHUS MOJOBBIX KJIETOK y JKUBOTHBIX. [10/I0OBBIE jKeJe3bl: CEMEHHUKH U ssM4HUKUA. OOpa3zoBaHuE U
pa3BUTHE MOJIOBBIX KJIETOK - FaMeT (CIepMaTo30u, SUIIEKIIeTKa) - criepMaToreHe3 u ooreHe3. OCOOEHHOCTH CTPOEHUS STUIEKIETOK U
cnepmaro3on1oB. Omnonorsopenue. [laprenorenes

5.5

WupuBuayansHoe pa3Butue (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (d3MOpHOreHe3). OTambl 3MOPHUOHATIBHOTO pPa3BUTHUA Y
MT0O3BOHOYHBIX JKMBOTHBIX: APOOJIEHUE, racTpyisiius, opraHoreHe3. [loctamOGpuonanbHOoe pa3zButue. TUIBI TOCTIMOPHOHAIBLHOTO
pasBUTH: TpsAMoOe, HempsMoe (JIMYMHOYHOE). BriusHue cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOPBI, CHOCOOHBIE BBI3BIBATH
BPO’KJCHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHU, CTaJUN PAa3BUTHS

HacaeacTBeHHOCTh M H3MEHYMBOCTh OpraHu3smMoB

6.1

IIpenmer u 3agaun reHeTHkH. VIcTOpusl pa3BUTHs TeHETUKU. BKian poccHilckMX M 3apyOeXHBIX YUEHBIX B pa3BUTHE T€HETHUKH.
MeToapl TeHEeTUKH (THOPUIOIOTUYECKUH, TUTOTEHETUUECKUH, MOJIEKYIspHO-TeHeTuYecKnil). OCHOBHbIE T€HETHUECKHUE MOHSATHUS.
I'eneTnyeckas CUMBOJIMKA, UCIIOIb3YEMAsl B CXEMaxX CKpPELUBAHUN

6.2

3aKOHOMEPHOCTH HACE0BaHUs MPU3HAKOB, ycTaHOBIEeHHbBIE I'. MeHaeneM. MoHOTrHOpUIHOE CKpEeIMBaHue. 3aK0H €IMHO00pa3us
FI/I6pI/I,Z[OB MEpBOro MOKOJICHU. HpaBI/IHO JOMUHHPOBAHUS. 3akon PaCIICIVICHUSA MPU3HAKOB. I'unore3a uncrtotsl TametT. IloHoEe U
HEMOJIHOE TOMUHHUPOBAHHUE.




HI/IFI/I6pI/II[HOG CKpC€UIMBaHHUEC. 3aKOH HE3aBHCHMOI'O HaCJICOOBAHUA IIPHU3HAKOB. HI/ITOFeHeTI/I‘leCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOl"O
CKpCHIMBAaHMA. AHaHI/I3I/IpyIOH_[CC CKpCIIUBaHKC. Hcmonn3oBanue AHATIU3SUPYIOLICTO CKPCIIUBAHUA IJIL OIPCACIICHUA TCHOTHUIIA ocobu

6.3

CuerieHHoe HacnenoBanue npusHakoB. Pabora T. Moprana no cuersieHHOMY HaclieJoBaHHIO reHoB. HapyiiieHue crenyienus reHoB
B PE3yJIbTaTe KPOCCUHIOBEPA. XPOMOCOMHAs TEOPHUS HACIEACTBEHHOCTH. ['eHeTHuuecKkue KapThl.

I'enetuka moma. XpoMOCOMHOE OMpenesieHne Mojia. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI. ['OMOrameTHble M TreTeporamMeTHbIe
opranu3mbl. HacienoBanue npu3HakoB, CHEIIJICHHBIX € TTOJIOM

6.4

N3menunBocTh. Bunbl M3MEHUMBOCTH: HEHACJICACTBEHHAs W HAcleACTBEHHAas. Poyib cpellbl B HEHACHEJICTBEHHOW HM3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKAIMOHHON W3MEHYUBOCTU. BapuanmoHHBIN psii ¥ BapualMOHHAs KpuBas. Hopma peakuuu npu3Haka.
KomnmgecTBeHHBIC M KAYECTBCHHBIC MPU3HAKN U UX HOpMa peakiuu. CBOCTBa MOIM(PUKAITMOHHON H3MEHIUBOCTH

6.5

HacnencrBenHasi, uinu reHoTunuyeckas, U3MEHUMBOCTb. KoMOMHaTHBHAs M3MEHUMBOCTb. Melo03 M NOJIOBOW NIpPOLECC - OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. MyTalMoHHas u3MeHuuBOCTh. Knaccudukanus MyTtanuil: reHHble XpPOMOCOMHBIE, T€HOMHBIE.
Yacrota m npuuMHbl MyTauuid. MytareHHble (akTopbl. 3aKOH T'OMOJIOTUYECKHX PSJIOB B HacieACTBEHHOW u3MeHunBoctu H.U.
Basunosa

6.6

I'enetnka uyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJbI TE€HETHUKM UEJIOBEKAa: TI'eHEaJOrMYecKuil, OJIM3HEIOBBIH,
LUTOT€HETUYECKUH, OMOXMMHUYECKHH, MoJeKyJIsapHO-reHeThueckuil. COBpEeMEHHOE OIpe/eleHHe TEeHOTHIMA: IOJHOTEHOMHOE
CEeKBEHHPOBAaHUE, TeHOTUIIHPOBaHUE, B TOM uucie ¢ nomoulsto [11[P-ananuza. HacnencrBennble 3a0oseBaHus YelOBEKa: T€HHbIE
0071€3HU, 0OJIE3HU C HACIIEICTBEHHOM MPeIpaciolokKeHHOCThI0, XpPOMOCOMHBIE 00s1e3HU. CoMaTHYECKHE U TeHepaTUBHbIE MyTal1H.
[TpuHIMNBL 310pOBOrO 00pa3a >KW3HU, TUATHOCTHKHU, MPOQMIAKTUKU U JICYEHUs TeHeTHYecKuX OoiyezHeill. Menuko-reHeTuuecKoe
KOHCYJbTUPOBaHUE. 3HAaUCHHE MEAUIIMHCKON T€HETUKH B MTPEIOTBPALLIEHUH U JICUEHUU T€HETHYECKUX 3a00JIeBaHUH YeoBeKa

Cenexkuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH

7.1

Cenexkuns Kak Hayka M MPOUECC. 3apoKICHUE CeJIeKIUU U noMectukanus. Yuenne H.M. BaBuioBa o eHTpax MpOUCXOXKACHUS U
MHOT000pa3usi KyIbTypHBIX pacTeHui. LIeHTphl MPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, Mopoja, mTaMmm

7.2

CoBpeMeHHbIE METOIBI ceNeKIMU. MacCOBBIi U MHANBUAYAIbHBINH OTOOPHI B CENEKIIMHN PACTEHUH U KUBOTHBIX. OlLIeHKA dKCTEephepa.
brnuskoponcTBeHHOE ckpenuBanue - HHOpuaUHT. Ynctas muHMsA. CKpelMBaHue YUCTHIX JIMHUHA. ['eTepo3uc, uin rudpuHas cuia.
HeponctBennoe ckpeumuBanue - ayropuaunr. OtaaneHHas ruOpuau3anus U ee ycrnexu. VICKyCCTBeHHBI MyTareHes M IOJyuyeHHe
MOJIUTLION0B. JloCTHKEHUSI CeNIeKIIMU PaCTEHUH, )KUBOTHBIX U MUKPOOPIaHU3MOB




7.3 buorexHonoruss kak oTpaciab MPOU3BOACTBA. | €HHas WHXKeHepws. OJTtanbl co3ganus pexomOuHaHTHOW JIHK u TpaHCreHHBIX

opranu3moB. Kierounas wunkeHepus. KietouHble KynbTypbl. MHKPOKIIOHAJIBHOE pa3sMHOXKEHHME pacreHuid. KiioHupoBanue
BBICOKOIIPOYKTUBHBIX CEJIbCKOXO3AHCTBEHHBIX OpPraHM3MOB. OJKOJIOrMYeckue M 3tudeckue mnpobiemsl. 'MO - renermuecku
MOJU(UIIMPOBAHHBIE OPTAHU3MBI

IIpoBepsiemble TPeOGOBAHMS K pe3y/IbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel 11 kiaacca

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl CpeIHero o0mero
o0pa3zoBaHus

1

ChopMupoBaHHOCTH 3HAHMH O MeCT€ W pOJIM OHMOJIOTMM B CHCTEME HAydyHOrO 3HAaHUS €CTECTBEHHBIX HayK, B
(opMHPOBAHNU COBPEMEHHON €CTECTBEHHO-HAYYHOM KaPTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS; O BKJIA/1€ POCCUNCKUX U
3apyOeXHBIX YUYEHBIX-OMOJOrOB B pa3BUTHE OHOJOTMH; (YHKIMOHAIBHOM TPAaMOTHOCTH 4YeEJOBEKa JMJis peIIeHUs
JKU3HEHHBIX 3aJa4

YMeHue packpbiBaTh CojJep)KaHHe OMOJOTHYECKUX TEPMUHOB W TOHATUN: BUJ, MOMYJSIHS, T€HO(OHMA, IBOIIOLHUSA,
JBIDKYIIHE CUITBI ((PaKTOpPHI) IBOJIOIMH, MPUCITOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHKE, IKOJIOTHYECKHUE (DAKTOPHI,
HKOCHCTEMA, TPOAYIEHTHI, KOHCYMEHTBI, PeyLIeHTHI, LIETIH MUTaHUsI, YKOJIIOTUYECKasi MUpaMua, OMoreoreHos, ornochepa

YMeHnue u3naratb OHOJIOTHYECKHE TeOpuH (dBoJronMoHHas Teopus Y. JlapBuHA, CHHTETHYECKas TEOpUs HBOJIIOIMH),
3aKOHBI M 3aKOHOMEpHOCTH (3apoabimieBoro cxojactBa K.M. bspa, depenoBaHusi IJIaBHBIX HalpaBiIeHUM M TyTeil
sBomonnu A.H. CeBeprioBa, yuenus o 6uocepe B.U. BepHanckoro), onpenensiTh TpaHUIBI KX IPUMEHHUMOCTH K KHBBIM
cucTeMam

YMmenune BJIAZCTh MECTOAAMU HAYYHOT'O ITO3HAHHA B ouonoruu (Ha6J'IIO)IeHI/Ie " OIMMCaHWEC KHBBIX CHCTEM, IMPOLECCOB U
HBHCHHﬁ; opraHuizanusd U IMMpoOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABUKCHUC TUIIOTC3bI; BBIABICHHUC 3aBUCUMOCTH
MCXKAY HCCICAYEMBIMU BCINYHMHAMU, 00BsACHEHHE IMOJIYUYCHHBIX PE3YIJIbTATOB, HCIIOJbB30BAHHBIX HAYYHBIX HOHHTHﬁ,
TCOpI/II>'I 1 3aKOHOB; YMCHUC ACJIATh BBIBOJAbLI HA OCHOBAHUU ITOJTYUCHHBIX pe3y'J'ILTaTOB)

YMeHHe BBIICTATH CYIIECTBEHHbIC NMPU3HAKU CTPOCHUS OMOJIOrMYecKHX OOBEKTOB: BHJIOB, MOMYJALUH, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYLIEHTOB, OMOIreOl€HO30B M 3KOCHCTEM; OCOOCHHOCTH IPOLECCOB HACIEICTBEHHOM HM3MEHYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA00OPa30BaHUS, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCUCTBHS IKOJOTHUECKUX (PaKTOPOB Ha




OpPraHM3MBbl, IIEPEHOCA BELIECTB U IIOTOKA SHEPIMHM B DKOCHCTEMAaX, aHTPOIIOTEHHBIX U3MEHEHUN B JKOCUCTEMAX CBOEU
MECTHOCTH, KPyrOBOPOTa BELIECTB M OMOT€OXMMHYECKHX IIUKIOB B Onochepe

VYMeHue NPUMEHATh IOJMyYeHHbIE 3HAHUS JUId OOBACHEHHs] OMOJIOTMYECKHUX IPOLECCOB U SIBICHUM, AN NPUHATUSL
NPAaKTUYECKUX PELICHUH B TOBCEIHEBHOW JKM3HU B LENSAX OOecredeHus 0e30MacHOCTH CBOETO 3/I0POBbS U 3/I0POBbS
OKPYKaIOIIMX JIIOeH, COOJI0AEHUS HOPM T'PaMOTHOIO IIOBEJEHHUS B OKpY’Karolled NPUPOJHONW cpezae; NOHUMaHHE
HEO00XOMMOCTHU UCIOIb30BAaHUS JOCTHXKEHUN COBPEMEHHOW OMOJIOTUY /1JIsl palliOHAJIBHOTO MPUPOOII0JIb30BAHUS

YMeHue pemarh dJIeMEeHTapHbIC OMOJIOTHUECKUE 3a/1a4H, COCTABIIATH CXEMBI IIEPSHOCA BEIICCTB M SHEPTUH B SKOCHCTEMAaX
(e muTaHu)

YMeHue BBHINONHATH J1a0OpAaTOpHBIE M IPAKTUYECKHE pPadOThI, cOONIOJaTh TpaBwia IpH paboTe C Y4eOHBIM |
1a00paTOPHBIM 000PYIOBAaHUEM

YMeHue KpUTHUECKH OLIEHMBAThb M HHTEPIPETHPOBATh HHPOPMAIMIO OHMOJOrMYECKOro COJAEp)KaHUs, BKIIOYAIOIIYIO
NICEB/IOHAYYHbIE 3HAHUS U3 pa3lIW4yHbIX HCTOYHMKOB (CMU, HayuyHO-mOMyNsipHBIE MaTepHajbl); paccMaTpUBaTh
IJ100aNIbHBIE SKOJIOTHYECKHUE TPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH 1O OTHOIIEHHIO K HUM COOCTBEHHYIO TTO3HUIIHIO

10

YMeHue co3naBaTh COOCTBEHHbIE NMHCbMEHHBIE W YCTHBIE COOOIIEHUs, 0000m1as OHOJIOrHYecKyro HHGOpMaLUI0 U3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO MCIOJIb30BATh MOHATHIHBIN anmapar 61Moi10run

IIpoBepsiembie 31eMeHTHI coaep:kanus (11 kiaacc)

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 IBOTIOLMOHHAsSI OHOT0THS
11 DBOJIIOLIMOHHAS TEOPHUS M €€ MECTO B OMOJIOTHH.

CeuzerenscTBa HBOMIONMH. llameoHTONIOrHYECKNE: MOCIEAOBATEIbHOCTh MOSBICHUS BUIOB B MaJCOHTOJIOTHYECKON JIETOIHCH,
nepexoanbie (opMmel. buoreorpaduueckue: cxoAcTBO U paznuuue (GayH U Qrop MaTEpUKOB U OCTPOBOB. DMOPHOJIOTMYECKHE:
CXOJCTBAa M Pa3IN4Ms SMOPHMOHOB Pa3HBIX BHUJOB IMO3BOHOYHBIX. CpaBHHUTENHHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHEIE,
PYOMMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJEKYISIpPHO-OMOXMMHUYECKHE: CXOACTBO MEXAHHM3MOB HACIEICTBEHHOCTH W OCHOBHBIX
MeTabOJIMIECKUX MyTel Y BCEX OpraHu3MOB




1.2

OBomonnonHas teopus Y. [lapeuna. [Ipeanocbuiky BOSHUKHOBEHUS JapBUHU3MA. J[BUXKYIIIME CHITBI SBOJIIOIUK BUIOB 110 JlapBUHY
(M30BITOUHOE pa3MHOXKEHHWE NpPU OTPAHUYCHHOCTH PECypCOB, HEONpeeNeHHas H3MEHYMBOCTh, OophOa 3a CyIIecTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckas teopusi spoiounu (CTD) um ocHOBHbIE ee mojiokeHHs. MukposBomtonus. [lomynsinus kak eauHuLa BUJa U
HBOJIIOLIMH

14

JBwxyue cwibl ((akTopbl) 3BOJIOLMU BHUIOB B Mpupoae. MyTalMOHHBIA @polecc M KOMOMHAaTHUBHAs W3MEHYHUBOCTb.
[omynsmonHbie BOJMHBI U Apei¢ reHoB. M3omsamus m murpanms. EctecTBeHHBIH OTOOp - HampaBisOUIMA (HaKTOp HBOJIOIHH.
@DopMbI €CTECTBEHHOTO 0TOOpA.

[IprcnocoOIeHHOCTh OpPraHM3MOB KakK pe3ylbTaT SBoionuu. lIpumepsl mnpucnocoOneHuit y opranuzMoB. ApomMopdo3sl u
UINO0AJaNTALNH.

Bun u Bunoo6paszoBanue. Kpurepuu Buga. OCHOBHBIE (OPMBI BHI000pAa30BaHUSA: T€OTpaPrueCcKoe, IKOJIOTHIECKOEe

1.5

MakponsBosnrorus. @opMbl IBOJIIOIUH: (hUSIeTHYECKasA, TUBEPTCHTHAs!, KOHBEPTeHTHAasl, mapauienbHas. HeoOpatumocTts 3BoMIOINN

Bo3HuKHOBEHHE U PAa3BUTHUEC )KU3HU HA 3emite

2.1

JloHayuHble TpEACTaBIEHUS O 3apoXKJIeHUU >KU3HU. HayuHble runore3sl BO3HMKHOBEHHUS KM3HM Ha 3emie: abuoreHes u
naHcnepMusa. XHUMHYECKas DBOMIONUSA. OKCIEPUMEHTAIBHOE TOATBEPKICHUE XHMHUYECKOW »3Boitonuu. HadanpHble dTamsl
ouonornueckor spomouuu. ['mnoreza PHK-mupa. IlepBbie kiaeTku u ux sBosonus. @OpMHUpOBAHUE OCHOBHBIX TIPYMI YKUBBIX
OpraHUu3MOB

2.2

Pa3ButHe xxu3Hu Ha 3emuie o 3pam u nepuogam. Karapxeil. Apxelickas U nporepo3oiickas 3psl. [laneo3olickas apa U ee IepUOABL:
KeMOpHICKUI, OpIOBUKCKUN, CUIYPUHCKUM, JIEBOHCKUW, KaMEHHOYTOJIbHBIM, MepMCKui. Me3o3oiickas spa M €€ MepHOJbI:
TPUACOBBIN, FOPCKUI, MEIIOBOM.

KaitHo30iickas 3pa M ee MepuoAbl: MaJCOreHOBBIM, HEOT€HOBBIN, aHTPOIIOI€HOBBIA. XapAaKTEPUCTHKA KIMMAara U Ie0JIOTMYECKUX
nporieccoB. OCHOBHBIE 3TaIbl IBOJIOIMH PACTUTENBHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHUI M KHUBOTHBIX. [losiBIeHueE,
pacuBeT ¥ BBIMAPAHUE TPYII )KUBBIX OPTaHU3MOB

2.3

Cucrema OpraHU4YecKoro Mupa Kak oTpa)xxeHue 3BOoIH. OCHOBHbIE CUCTEMATUYECKUE TPYIIbI OPraHu3MOB

2.4

OBoNIOIMS YeNoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BUTHE NpeAcTaBICHUM O NPOMCXOKICHMM ueloBeKa. MeToabl M3Yy4eHHUs
anTponoreHesa. CX0ACTBa U Pa3IM4us YEJI0BEKA U )KUBOTHBIX. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.




JiBmkymue cuibl (dakTopbl) aHTpororenesa. HacnencTBeHHass M3MEHYMBOCTh U €CTECTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3
YKU3HU, U3TOTOBJIEHUE OPYIUH TPYy/a, MBILUIEHUE, PEUb

2.5 OcHOBHbIE CTaJAMM W BETBH HBOJIIOIIMM YEJIOBEKAa: aBCTpalonuTeku, YenoBek ymenbid, YenoBek mnpsMoxoasmui, Yemosek
HeaHJepTanbCcKuid, YenoBek pa3syMHbId. HaxoIku HMCKONaeMbIX OCTAHKOB, BpEMsl CYIIECTBOBaHHs, 00JIACTh pPaCHpOCTPaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUsI

2.6 UYenoBeueckne packl. OCHOBHBbIE OOJBIIME pachl: €BpomeouaHas (eBpasuiickas), HErpo-aBCTpajoujHas (PKBaTOpHAlIbHAs),
MOHTOJIONIHAs  (a3MaTcKo-aMepuKaHcKas). YepThl NPHUCIOCOOJICHHOCTH TMPEACTaBUTEICH YENIOBEUECKHMX pac K YCIOBUSM
cyuiectBoBanus. EquHCTBO uenoBeueckux pac. Kpuruka pacuzma

3 Opranusmbl 1 OKpY:Ka0UIasi cpeaa

3.1 DKOJIOTHSl KaK HayKa. 3aJauyd U pas3elbl dKOJOTMU. MeTOoNbl HKOJIOTMYECKUX HCCIENOBaHHM. DKOJIOrHYeCKOe MHUPOBO33PECHHUE.
Cpensl 0OuTaHusI OPraHU3MOB: BOJIHASI, HA3EMHO-BO3/IyIIIHASA, TOYBEHHAS, BHYTPUOPTaHU3MEHHAS

3.2 Oxonornueckue daxkropel. Knaccudukarms skomorudeckux (paxkTopoB: adUOTHUYECKHUE, OMOTHUYECKUE W aHTpororeHHsie. [lelicTBue
IKOJIOTMUECKUX (PaKTOPOB HA OPTaHU3MBbI

3.3 Abuotnyeckue (HakTOpbl: CBET, TemImepaTypa, BiIakHOCTb. DotomepuogusMm. I[lpucrnocoOneHuss OpraHu3MOB K JACHUCTBHUIO
abnotnueckux paxropos. bruonornueckue puTMbI

34 buotnueckne Qakroppl. Buasl OmMOTHYECKHMX B3aMMOACHCTBUN: KOHKYPEHIIWS, XHIIMHUYECTBO, TMapa3uTU3M, MYTYalu3M,
KOMMEHCAIU3M (HaxXJIeOHUYECTBO, KBApPTUPAHTCTBO), aMEHCAIM3M, HEWTpalu3M. 3HadeHHe OMOTHYECKHX B3aUMOJICHCTBUN i
CYIIIECTBOBAHUS OPTaHU3MOB B MPUPOTHBIX COOOIIECTBAX

3.5 DKOJIOTUUECKUE XAPAKTEPUCTUKU NOMyssiuu. OCHOBHBIE IOKA3aTENM TMOMYJSILUU: YHCIEHHOCTh, IUIOTHOCTh, POXKIA€MOCTb,
CMEPTHOCTb, IPUPOCT, MUTpALHS. JIMHAMIKA YUCIICHHOCTH TTOMYJISAIUNA U €€ PEeTYIISIUs

4, Coo01ecTBa M 3K0JI0THYECKHE CHCTEMbI

4.1 CoobmecTBo opraHu3mMoB - OuoreHo3. CTpyKTypbl OHMOIIEHO3a: BUIOBas, MPOCTpPAaHCTBEHHas, Tpodudueckas (muiieBas). Bumbi-
noMuHaHTEL. CBs3U B OHOIIEHO3€E

4.2 DKoJjoruveckre cucteMsl (dKocucteMbl). [lorsiTre 06 skocucTeme u OuoreoneHo3e. OYHKIIMOHAIBHBIE KOMIIOHEHTBI SYKOCHCTEMBI:




MIPOJYLEHThI, KOHCYMEHTHI, peAylleHTbl. KpyroBopoT BeliecTB U MOTOK PHEPruu B 3kocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMbl. [lumeBbie 1ienu U cetrn. OCHOBHBIC MOKA3aTeM IKOCHCTEMBI: OMOMAacca, MPOAYKIHUS. DKOJOTUYECKHE MHPAMUJIbL:
MIPOYKIINH, YUCIEHHOCTH, Oromacchl. CBOMCTBA 3KOCUCTEM: YCTOMUHUBOCTE, CaMOperysiius, passutue. Cykieccus

4.3

[TpupoaHbIE 3KOCUCTEMBI. DKOCHUCTEMBI 03€pP U PEK. DKOCHCTEMAa XBOMHOTO WJIH IIIUPOKOIMCTBEHHOTO Jieca.

AHTpPOMOTreHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBL. Y pOOIKOCUCTEMBI. bronornyeckoe u X03s5HUCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U
ypOOIKOCHUCTEM.

buopasnoobpasue kak GpakTop ycToiMunBOCTH 3KocucTeM. CoxpaHeHrne OMOIOrHuecKOoro pa3HooOpa3us Ha 3emIie

4.4

VYuenue B.U. Bepnanackoro o 6uocdepe. I'panuiipl, coctaB u cTpykTypa Ouocdepsl. XKupoe BemiecTBo u ero gyHkiuun. OcobeHHOCTH
Oouocdepsl Kak rI00anbHON dKOocHCcTeMBbl. J[MHamMHyeckoe paBHOBecHe M oOpaTHas CBsizb B Omocdepe. KpyroBopoTsl BemecTB u
OMOreOXMMHYECKHE ITUKJIIBI AJIEMEHTOB (yrieposa, a3oTa). 30HanbHOCTh 6uochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuecTBo B Onocdepe 3emiin. AHTpoNoreHHble U3MeHeHus B onocdepe. ['modanbHbIe IKOJIOTHYECKUE TPOOIEMBI.
OcHoBa paloOHaJILHOTO YIIPaBJIEHUs IPUPOHBIMU PECYPCaMU M UX UCHOJIb30BaHue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIbI

3. TemaTuueckoe mianupoanue 10 -11 kiaacc

TemaTnueckoe niianupoBanme 10 kiaace

Ne ypoxka

Tema KonuuecTtBo DJeKTpoHHBIE 00pa30BaTEeNbHBIE PECYPCHI
4acoB




Tema Nel buoJiorusi kak Hayka (24)

e JlesTeabHOCTH YuuTeas ¢ yuerom PIIB: ycraHoBieHne JOBEPUTEIbHBIX OTHOIICHUH MEX]y YUUTEIEM M €ro yYeHHKaMHU, CIIOCOOCTBYIOIIUX
MO3UTUBHOMY BOCHPUATHIO YYALIUMUCS TPEOOBAHUM U POCHO yUUTEIIs;

®  TPUBJICYCHHIO UX BHUMAHHS K 00CYKIaeMoii Ha ypoKe HH(POPMAIUK, aKTUBU3AIMH UX [TO3HABATEIBHOM e TEILHOCTH;

® no0yX/JeHHE LIKOJIHHUKOB COOJIOAATh HA YpOKE OOILENPHUHSATHIE HOPMBI IOBEACHUS, MpaBuia OOLICHUS €O CTapuuMH (YUUTENIsMHU) U
CBEPCTHUKAMHM (ILIKOJBbHUKAMHU );

® coOmo/ieHre NMPUHLUIIOB Y4eOHOM AMCLUUMIUIMHBI U CaMOOPIaHU3alMM YCTAHOBJIEHUE JOBEPUTENIBHBIX OTHOLIEHUH MEXIY YYUTEIEM MU €ro
YUEHUKAMH, CIIOCOOCTBYIOIMX O3UTUBHOMY BOCIIPUSATHIO YIAIIUMUCS TPEOOBAHMIA U TIPOCHO YUUTEIIS;
IIpenmeTrHble pe3yJibTaThl:
1) cpopMHUpPOBaHHOCTh 3HAHUH O MECTE U POJIU OMOJIOTMH B CUCTEME HayuyHOT'O 3HaHUS €CTECTBEHHBIX HAayK, B (HOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOI'O MUPOBO33PEHUS; O BKJIAJI€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUY;
(GYHKLIMOHATIBHON IPAMOTHOCTH YeJIOBEKA ISl PELICHUs )KU3HEHHBIX 3a/1a4;
4) ymeHue BIaIeTb METO/IaMU HAyYHOTO MMO3HAHUS B OMOJIOTMH: HAOII0AEHNE U ONHMCAHUE JKUBBIX CUCTEM, NIPOLIECCOB U SIBJICHUI; OpraHu3anus u
IpoBe/IeHNE OMOJIOTMUECKOT0 SKCIIEPUMEHTA, BBIABI)KEHHE TMITOTE3bl; BBIABICHUE 3aBUCUMOCTH MEX1Y UCCIIETyeMbIMU BEIMYMHAMU, OOBSICHEHHE
MIOJIYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX MOHSATHI, TEOPUN U 3aKOHOB; YMEHHE JIEaTh BHIBOJIbI HA OCHOBAHMHU IOJIYYEHHBIX PE3yJIbTaTOB;

1 buonorus B cucreme Hayk. 1 https://resh.edu.ru/subject/lesson/3827/start/118940/
2 Mertoasl TO3HAHUS JKUBOW TPUPOJBL. 1

II/p Ne 1 Hcnonp3oBaHue pa3NuYHBIX METOI0OB NIPU U3YyUCHUH

OMOJIOTHYECKIX 0OHEKTOB.

Tema Ne2 ’KuBble cuctembl 1 uX opranu3anus (14)
HesiteibHOCTH yuuTes ¢ yuyerom PIIB:

L4 MPUBJICYCHUEC BHUMAHUS IKOJIBHUKOB K IEHHOCTHOMY ACIICKTY NU3YUACMbIX Ha YpOKax HBHCHHﬁ;

® opraHuzanys uX padoTHI C MOJyYaeMOi Ha yPOKE COIMAIbHO 3HAYMMOW MH(POpMaINEe — MHUIIMHUPOBAHUE €€ 00CYKICHUS;
IIpeameTHbIE pe3yJIbTATHI:
2) yMEeHHE PacKphIBaTh COJIEpKaHNe OMOTOTHUYECKUX TEPMUHOB U MOHSATHIA: )KU3Hb, KIIETKA, OPraHu3M; MeTabo113M (0OMEH BEIEeCTB U MpeBpalleHue
SHEPTHH ), TOMEOCTa3 (CaMOPETYISIIINS ), YPOBHEBASI OPTaHU3AIUS KUBBIX CHCTEM, CAMOBOCITPOM3BeIeHNE (PETPOAYKITHS ), HACIEICTBEHHOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHUE;

3 buonornueckue cuCTeMBI, TPOIIECCH U X U3yUCHHE. 1




Tema Ne 3 Xumuueckuii coctaB M cTpoenne KieTku (84)
HesarenbHocTh yyurteis ¢ yderom PIIB:

® o0yX/JeHHE LIKOJIHHUKOB COONIOAATh HA YpPOKE OOILENpPHHSATHIE HOPMBI IOBEACHUS, MpaBuia OOLICHHS €O CTapuIMMH (YUUTENIsIMHU) U
CBEPCTHUKAMM (ILIKOJbHUKAMHU );
cOOJII0ICHHUE MTPUHIIUIIOB YY€OHON AUCHUIIIIMHBI U CAMOOPTraHU3aI1H;

L4 IMPUBJICYCHNUEC BHUMAHUSA IIKOJbHUKOB K HEHHOCTHOMY ACIICKTY M3YYaCMbIX Ha YpOKax ﬂBHeHHfI;
L4 opraHu3anusa ux pa6OTLI C HOHy‘IﬂGMOﬁ Ha YPOKE COIUAJILHO 3HAYUMOM HHQ)OpMaHHefI — HHUIUUPOBAHUC €C O6CY)KI[CHI/I${;

®  BBICKA3bIBAHUS YYALIUMUCS CBOEIO MHEHUS IO €€ MOBOY, BBIPAOOTKH CBOETO K HEMl OTHOLLIEHUS;
HCIOJIb30BAHNE BOCIUTATENIbHBIX BO3MOKHOCTEN COIep)KaHUs yueOHOro IIpeMeTa yepe3 JeMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOTO,
Ipa’kJaHCKOIO TIOBEJCHHUS, IIPOSIBIICHUS YEJIOBEKOIO0MS U 100pOCEpIEUHOCTH, Yepe3 0J00p COOTBETCTBYIOIUX TEKCTOB I YTEHMSI, 3a7a4 s
peleHust, IpoOJeMHBIX CUTyalui s 00CYKICHUsS B KJlacce;
IIpeameTHbIe pe3y/IbTaThI:
4) ymeHue BIaIeTh METO/IaMU HAyYHOTO MTO3HAHUS B OMOJIOTHH: HAOII0A€HNE U ONHMCAaHUE )KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI; OpraHU3alus 1
IpoBe/IeHNE OUOJIOrMUECKOT0 HIKCIIEPUMEHTA, BBIABI)KEHHE TMITOTE3b]; BBISBICHUE 3aBUCUMOCTH MEX]y UCCIIEAyEeMbIMU BETUUNHAMH, O0BSICHEHUE
MOJIYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYYHBIX IOHATHI, TEOPUI U 3aKOHOB; YMEHUE JIeJaTh BHIBOAbI HA OCHOBAHMHU IOJIyYEHHBIX PE3YyJIbTaTOB;
8) yMeHue BBINOJIHATH Ja0OpaTOpHbIE U MPAaKTHYECKUEe paboThl, COOII0AATH IpaBUiIa IpU paboTe ¢ y4eOHBIM U TaOOpaTOPHBIM 000PYI0BaHHEM;
10) ymeHue co3ziaBaTh COOCTBEHHBIE TUCbMEHHBIE U YCTHBIE COO0IIEHNs, 000011asi OMOIOrMYECKYI0 HH(OPMALIMIO U3 HECKOIBKUX HCTOUYHUKOB,
I'pPaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.

4 XUMHUECKUI cOCTaB KIeTKH. Bo/a 1 MUHepaibHbIE COJIH. 1 https://resh.edu.ru/subject/lesson/5397/start/283870/
5 benku. CoctaB u cTpoeHue 6EIKOB. 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
6 depMeHTb — OHOJIOTHYECKUE KaTaTH3aTOPBI. 1 https://resh.edu.ru/subject/lesson/3840/start/163096/

JI/P Ne 1 M3yyeHue KaTaIMTHUECKOM aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe amMmIIa3bl WIK KaTajasbl).

7 Yrnesoasl. Jlunuasl. 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
9 Hykneunosbie kuciaoTel. ATO. 1 https://resh.edu.ru/subject/lesson/3840/start/163096/
10 Hcropus u MmeTopl n3ydeHust kKieTku. Kiierounas teopusi. 1 https://resh.edu.ru/subject/lesson/5383/start/153371/
11 Knerka kak menaocTtHas xwuBas cucreMa. CTpoeHne 1 https://resh.edu.ru/subject/lesson/3847/start/8616/




AYKapHUOTHUYECKOU KIICTKH.

JI/P Ne 2 N3ydeHue cTpoeHUs KJIETOK PaCTeHUH, >)KUBOTHBIX U
OakTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax u
WX OMUCAHHCIO

12 IIpoBepounas padora Ne 1 o Teme: « XMMHUUYECKHI COCTaB U 1
CTPOCHHE KJICTKI

Tema Ne 4 )KusnenesitenbHOCTh KiaeTKH (54)
HesTeabHocTh yyurtes ¢ ydyerom PIIB:

L4 MPUBJICYCHNUC BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY ACIICKTY M3YY4C€MbIX Ha YpOKax HBHGHHﬁ;

® opraHuzanus uX paboTHI C MOTyYaeMOi Ha ypOKe COLMAIBHO 3HAYMMOM HH(OpMAIHel — MHUIIMUPOBAHUE €€ 00CYKICHUS;
IIpeamerHbie pe3yabTaThbl:
5) yMeHHE BBIIENATH CYIIECTBEHHBIE PU3HAKU BUPYCOB, KJIIETOK MMPOKAPHOT U SYKAPHOT; OAHOKIETOUYHBIX U MHOTOKJIETOYHBIX OPTaHHU3MOB; 0COOCHHOCTH
MIPOLIECCOB: OOMEHA BEIECTB U MPEBPAILIEHUS YHEPTHH B KJIETKE, (POTOCHHTE3a, INTACTHYECKOTO U DHEPIeTUYECKOr0 0OMEeHa, XeMOCHHTE3a, MUTO34,
Melo03a, OIUIOOTBOPEHUS, PA3MHOXKEHUS!, HHJIMBUIyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

12 OoOwmeH BemiectB. [TnacTiuueckuii 0OMeH. 1 https://resh.edu.ru/subject/lesson/3917/start/46777/
13 doTocuHTE3. XEMOCHHTE3. 1
14 DOHepreTuyeckuii 0OMeH. 1
15 buocuntes 6enxka. 1
16 Hexnerounsie GopMbl )KU3HU — BUPYCHI. 1

Tema Ne S PazmHoOKeHHe M HHAMBHYAJIbHOE PAa3BUTHE OPTaHU3MOB (64)
HearenbHocTh yyurteis ¢ yyerom PIIB:

e ucnonb3oBanre KT u quCTaHIIMOHHBIX 00pPa30BaTEIBHBIX TEXHOJOTUH OOYUEHUS: MPOrPAMMBI-TPEHAXEPHI, TECThI, 3a4EThl B AJICKTPOHHBIX
MPUIIOKEHUAX, MYJIbTUMEIUUHBIE TPE3CHTAIlMU, HAYYHO-TIOMYJISIpHbIE Tepeaayuu, (UiabMbl, 00yJaroIue CaiThl, YPOKU-OHIIAHH, BUICOTICKIIMU, OHJIAH-
KOH(MEepeHIUH U Ip.

IIpenmeTHble pe3yabTAThI:

2) yMeHHe pacKphIBaTh COJIEpKaHUE OMOJOTUUECKUX TEPMUHOB U TIOHITH: )KU3Hb, KJIETKA, OPTaHu3M; METa001u3M (0OMEH BEIIECTB U IIPEBpaIlleHUE
SHEPTUH ), TOMEOCTA3 (CaMOPETyYIISIIUs), YDOBHEBAsI OPraHU3alUs KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEMPOTYKIIUS ), HACIEACTBEHHOCTD,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

5) yMeHUeE BBIIEIATH CYIIECTBEHHBIE MPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U SYKAPUOT; OJHOKIETOUYHBIX M MHOTOKJIETOUHBIX OPTaHU3MOB; OCOOCHHOCTH
MIPOLIECCOB: OOMEHA BEIECTB U NMPEBpaIlleHUs] YHEPTHH B KJIETKe, (POTOCHHTE3a, TNIACTUYECKOTO U HYHEPreTHUECKOro oOMeHa, XeMOCHHTE3a, MUTO34,




Meii03a, OIUI0I0TBOPEHHS, Pa3MHOXKEHHSI, MHIMBHyaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOTEeHE3);
8) yMeHue BBIOJIHATH Ja0OpaTOPHbIE U NPAKTUYECKHE pabOThl, COOIIOAATH paBUIa IpU paboTe ¢ y4eOHBIM U TAOOPAaTOPHBIM 000PYIOBAHHEM;

17 KuzneHHbIH UK KIIeTKH. Jlenenue kiaeTku. MUTo3. 1 https://resh.edu.ru/subject/lesson/3927/start/105895/
JI/P Ne 3 HaOnroneHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JIyKa Ha TOTOBBIX MHUKpOITpenaparax.

18 dopmbl pa3MHOKEHHSI OPTaHH3MOB. 1 https://resh.edu.ru/subject/lesson/5359/start/270999/
19 Meiios. 1 https://resh.edu.ru/subject/lesson/3927/start/105895/
20 OO6pa3zoBanue U pa3BUTHE MOJOBBIX KJIETOK. OTI0I0TBOPEHHE. 1

JI/P Ne 4 V3yueHue CTpOCHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIperaparax.
21 WHauBuIyanbHOE pa3BUTHE OPTaHU3MOB. 1 https://resh.edu.ru/subject/lesson/5630/start/132920/

https://resh.edu.ru/subject/lesson/5385/start/119865/

22 IIpoBepounasi padora Ne 2 o teme: «PasmHOKeHUE U 1
WHIUBUAYAIBLHOE Pa3BUTHE OPraHU3MOBY

Tema Ne 6 HacsieAcTBEHHOCTh U H3MEHYHUBOCTH OPraHu3MoB (84)
HesaTenbHocTh yyurtes ¢ yyerom PIIB:

®  YCTaHOBJICHHWE JTOBEPUTEIHHBIX OTHOIICHHH MEXIY YYUTEJIeM M €ro YUYeHHUKaMH, CIIOCOOCTBYIOIIMX MO3MUTUBHOMY BOCIIPHITHIO YYAITHMHCS
TpeOOBaHUI U IPOCHO YUUTES;

® [IPUBJICUEHUIO X BHUMAaHHUA K 00CyX/1aeMoil Ha ypoke HH(GOpMaIuu, aKTUBU3ALMU X [TO3HABATEJIbHOMN J€ATEIbHOCTH;

® o0yX/JeHHE ILIKOJIHHUKOB COONIOAATh HA YpPOKE OOILENpPHHSATHIE HOPMBI IOBEACHUS, MpaBuia OOUIEHUS €O CTapuIMMH (YUUTENIsIMHU) U
CBEPCTHUKAMM (LLIKOJbHUKAMHU );

®  CoOr0/IeHNe MPUHIUIIOB YU€OHOM TUCIUIUIMHBI U CaMOOpTraHU3alluu;

MPUBJICYCHUE BHUMAHHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTy U3Y4aeMbIX Ha YPOKax SIBIICHUH;

OpraHu3alys ux paboThl C MOJIy4aeMoil Ha ypoKe COLMaIbHO 3HAaUMMOM HH(opManuel — THUIIMUPOBAHHUE €€ O0CYKICHMUS;
BBICKa3bIBaHUS YUALIMMHUCS CBOETO MHEHUS TI0 €€ MOBO/Y, BBIPAOOTKH CBOETO K HEM OTHOILICHMUS,

MIPUBJICYEHNE BHUMAHHUS IIKOJbHUKOB K IEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha yPOKaxX SIBIICHUN;

opraHu3anys ux paboThl ¢ HOTy4aeMOi Ha YpOKe COLMAIBHO 3HAYMMOM HH(pOpMaIel — UHUIIMUPOBAHUE €€ 00CYKICHUS;

BBICKA3bIBAHHA YYaIlIUMHCA CBOCT'O MHCHHA 110 €€ IIOBOAY, BI)Ipa6OTKI/I CBOCTO K HeH OTHOLIICHMUA,

®  JCIMOJIb30BAHKME BOCIUTATEIBHBIX BO3MOXKHOCTEH COJIEpiKaHUs Y4eOHOTO MpeaMeTa dYepe3 JEMOHCTPAIUIO JETSIM IPUMEPOB OTBETCTBEHHOTO,
TPKJIAHCKOTO TTOBEJICHUSI, MPOSBICHUS YEJIOBEKOIIOOHMS M JOOPOCEPACUYHOCTH, Yepe3 MOA00pP COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHS, 3ajad IS



https://resh.edu.ru/subject/lesson/5630/start/132920/

pelieHus, TpoOIEMHBIX CUTYaAIUi A7l OOCYXACHUS B Kilacce

IIpenmeTrHble pe3yabTaThl:

2) yMEeHHE pacKpbIBaTh CoJIep>KaHuEe OUOJIOTrMUECKUX TEPMUHOB U MOHITHIA: dKU3Hb, KJIETKa, OpraHu3M; MeTabo13M (0OMEH BEILECTB U MPEeBpalleHHe
SHEPTUH ), TOMEOCTa3 (CaMOPETyJISIIIUs), YDOBHEBAsI OPTaHU3aLMs )KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHHE (PEMPOYKIIHS), HACIEICTBEHHOCTbD,
MU3MEHYUBOCTh, POCT U Pa3BUTHUE;

3) yMeHue uznaratb OMOJI0rM4eCKHE TeOpuH (KJIETOYHas, XpPOMOCOMHAsI, MyTallMOHHAs, LIEHTPaJIbHAs 10IMa MOJIEKYJISIPHON OMOJIOTMH ), 3aKOH bl

(I'. Mengensa, T. Moprana, H. V1. BaBunoBa) u yuenus (0 eHTpax MHOrooOpa3usi U MPOUCXOKIEHUS KyIbTypHBIX pacTeHuilt H. M. BaBumnosa),
OMpeIeATh TPAHULIBI X IPUMEHUMOCTH K KUBBIM CHCTEMaM;

4) ymeHue BIaIeTh METO/IaMU HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOACHNE U ONMCAHUE KUBBIX CUCTEM, MPOIIECCOB U SIBICHMIA; OpraHU3aus U
MpOBe/IeHNE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIABIDKEHHIE THITOTE3bl; BBISBICHHE 3aBUCIMOCTH MKy UCCIIEAYEeMBIMHI BETUYNHAMH, O0BSICHEHUE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHHBIX HAYYHBIX [TOHATUN, TEOPUN U 3aKOHOB; YMEHHE JI€JIaTh BHIBOJbI HA OCHOBaHUU MOJIYYEHHBIX PE3YyJbTATOB;
7) yMEHHE penaTh JIeMEHTapHbIE TeHETUIECKHE 3314l HA MOHO- M TUTHOPUIHOE CKPEIINBAaHUE, CICTNICHHOE HACIIEJOBAHUE; COCTABIISTH CXEMBI
MOHOTHOPUAHOTO CKPEIIUBAHUS JUIS [IPEICKa3aHusl Hacle0BaHUs TPU3HAKOB Y OPraHU3MOB;

8) yMeHue BBINOIHATH Ja00OPaTOPHbIE U MTPaKTUUYECKHE paboThl, COOIIOAATH MTpaBMiia IpH padboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYA0BAHHUEM;

10) ymeHue co3jaBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIIEHHS, 0000111ast OMOJIOTNYECKYI0 HH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHHUKOB,
I'PaMOTHO UCHOJIb30BaTh MOHATUHHBINA annapat OMOJIOTHH.

23 I'eHeTHKa — HayKa O HACJICICTBEHHOCTH U M3MEHYHBOCTH 1 https://resh.edu.ru/subject/lesson/5352/start/295780/

24 3aKOHOMEPHOCTH HaClieI0BaHMsI MPU3HAKOB. MOHOTHOpHIHOE 1 https://resh.edu.ru/subject/lesson/5386/start/301065/
CKpEIIHBaHHE.

25 JIuruOpuHOE CKpelIBaHue. 3aKOH HE3aBUCHMOT0 1 https://resh.edu.ru/subject/lesson/4725/start/107947/
HACJIeI0BaHHsI TPU3HAKOB.

26 CreruieHHOE HacjIeI0BaHNE MPU3HAKOB. 1 https://resh.edu.ru/subject/lesson/4755/start/118828/

JI/P Ne 5 VI3yueHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y Ip030(UIUIBI Ha TOTOBBIX MUKpOIIpenapaTax.

27 I'enernka mona. HacienqoBaHue MpU3HAKOB, CIETIIICHHBIX C 1
TIOJIOM.
28 N3menunBocTh. HeHacneacTBeHHAS H3MEHUHUBOCTD. 1 https://resh.edu.ru/subject/lesson/5387/start/17435/

JI/P Ne 6 N3yuenue MoaupuKkalilioHHON U3MEHYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM.

29 HacnencreenHnas "3MEHYUBOCTb. 1
JI/P Ne 7 Ananu3 MmyTanuii y Apo30(uiibl Ha TOTOBBIX
MHUKpOIIpernaparax.




30 I'eHneTrKa yemoBEKa. 1 https://resh.edu.ru/subject/lesson/3653/start/47180/
II/p Ne 2 CocraBieHue U aHaIu3 poJOCIOBHBIX YEIOBEKA.

Tema Ne 7 Cestekuusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHH (44)
HesaTenbHocTh yyuTeis ¢ ydyerom PIIB:

®  YCTaHOBJICHHME JIOBEPUTEIbHBIX OTHOLICHUH MEXIY YYUTEIEM M €ro yu4eHHUKaMH, CIIOCOOCTBYIOIMX IO3UTUBHOMY BOCIPHATHIO YUALTUMUCA
TpeOOBaHUH U TPOCHO yUUTES;

L4 IIPUBJICYCHUIO NX BHUMAHUA K 06CY)KI[aeMOI‘/‘I Ha YpPOKE I/IHCI)OpMaI_II/II/I, AKTHBU3allUMH UX [MO03HaBaTeJILHOM ACATCIIBHOCTH,

® O0YXJICHHE IIKOJIHHUKOB COONIOAATh HA YpPOKE OOIICTIPUHATHIC HOPMBI ITOBEACHHS, NpaBuia OOMICHWS CO CTapIUMH (YIUTEIsIMH) U
CBEPCTHUKAMHM (IIKOJbHUKAMHU );

®  coOmo/ieHNe MPUHIUIIOB y4eOHOM JUCIUIUIMHBI U CAMOOPTaHU3AIHH;

IIPUBJICYEHUE BHUMAHHUS IIIKOJIBHUKOB K LIECHHOCTHOMY aCIIeKTy U3Y4aeMbIX Ha ypOKax sIBJICHUM;

opraHu3zamys ux paboThl ¢ TOTYyYaeMOi Ha YPOKE COMAIBHO 3HAYMMOM HH(pOpMAIel — MHUIIMHIPOBAHUE €€ 00CYKICHUS;
BBICKA3bIBAHUS yUAIIUMUCS CBOETO MHEHHSI 110 €€ MOBO/Y, BHIPAOOTKH CBOETO K HEM OTHOIICHHUS,

MIPUBJICYCHUE BHUMAHHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCIIeKTy U3Y4aeMbIX Ha YpOKax SIBJICHUM;

OpraHu3alys ux paboThl C [OJIy4aeMOil Ha ypoKe COLIMAIbHO 3HAUMMOM HH(pOopManel — THUIIMMPOBAHKE €€ O0CYKICHMUS;

BBICKA3bIBAHHUA YHallIUMHCA CBOCI'O MHCHHU 110 €€ ITIOBOAY, BBIpa6OTKI/I CBOETO0 K Hel OTHOIIICHMUA;

®  1ICIIOJIb30BAaHME BOCIUTATENIBHBIX BO3MOYKHOCTEH COJIep)KaHUs Y4eOHOro ImpeaMeTa dyepe3 JEMOHCTPAIUIO JETSIM IPUMEPOB OTBETCTBEHHOTO,
IPaXJaHCKOTO TOBEACHHUS, MPOSBICHHUS YEJIOBEKOMIOOUsS M JOOPOCEPAEYHOCTH, Yepe3 IMOJ00p COOTBETCTBYIOIIMX TEKCTOB AJIS UTEHMS, 3a4ad JJIs
pelieHus, TpoOIEMHBIX CUTYallui A1l 00CYKIEHHS B Kilacce

®  OpraHu3alus MPeIMETHBIX 00pa30BaTENbHBIX COOBITUI: MPEIMETHBIX OJIMMIINAJ], KOHKYPCOB, MHTEIUIEKTYaJbHBIX HUIP, HAYYHO-TIPAKTUYECKUX
KOH(pepeHIMH, JUCKYCCHOHHBIX IUIOMAJO0K C LENbI0 Pa3BUTHs MO3HABATEIbHOW M TBOPYECKOW aKTUBHOCTH, MHUIMATHBHOCTH B Pa3IMYHbIX chepax
MPEIMETHOM NeATETbHOCTH, PACKPHITHS TBOPUECKUX CITOCOOHOCTEH 00YJaromuXcsl ¢ pa3HbIMU 00pa30BaTeIbHBIMU MOTPEOHOCTSIMHU U WHAWBUYAJIb HBIMU
BO3MOKHOCTSIMH
IIpeameTHBbIE pe3ybTaThI:
3) yMeHue uznaratb OMOJI0rHYecKre TeOpuH (KJIETOYHas, XpPOMOCOMHAs!, MyTallMOHHAs, [IEHTPaJIbHAs J0rMa MOJIEKYISIpHONH OHOJIOTHH ), 3aKOHBI
(I'. Menpgens, T. Moprana, H. 1. BaBuioBa) u yuenus (o HeHTpax MHOrooOpasus U MPOUCXOXKIeHHs KyIbTypHbIX pactenuii H. M. BaBuiosa),
OIIPEAEIIATh TPAHULIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;
6) yMeHHE IPUMEHSATH MTOJTyYCHHbIE 3HAHUS 151 00BSCHEHHUS OMOJIOTUYECKHX IPOLIECCOB U SIBIICHUM, ISl MPUHATHSA PAKTUYECKUX PEIICHUH B
MIOBCETHEBHOM JKU3HU C LENIbI0 00ecTieyeHns O€30MaCHOCTH CBOETO 3J0POBbs U 37J0POBbsl OKPYXKAIOIIUX JIFOAEH, COOMIOAEHNS HOPM IPaMOTHOTO
MOBE/ICHUS B OKPYXKAIOIICH MPUPOAHOMN Cpefie; MTOHUMaHNEe HEOOXOIUMOCTH UCIIOJIb30BAHUS TOCTUKEHUI COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHI IS
PalLMOHAIBLHOTO MPUPOAONOJIB30BAHNUS;




9) yMeHHe KPUTHYECKH OIICHUBATh U MHTEPIPETUPOBATh HH(POPMAIHIO OMOIOTHYECKOTO COJCPIKaHHs, BKITIOYAOIIYIO IICEBIOHAYYHbBIC 3HAHUS U3
pa3nuyHbIX UCTOYHUKOB (CMU, HaydHO-TIOMYIISIpHBIE MAaTEpUaIIbl); STHYECKUE aCTIEKTHl COBPEMEHHBIX HCCIIE0BAaHUI B OMOJIOTHUH, MEUIIMHE,
OHMOTEXHOJIOTHH;

10) ymeHue co3naBatb COOCTBEHHbBIE TUCHbMEHHBIE U YCTHBIE COOOIIECHHS, 0000111ast OMOJIOTHYECKYI0 HH(POPMAIUIO 3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

31 Cernekiysi Kak HayKa U Ipolecc. 1 https://resh.edu.ru/subject/lesson/3861/start/295751/
9 Nel OcHOBHBIE METO/Ibl U IOCTHUKEHUS CEJIEKIIMU PACTCHUN 1
KUBOTHBIX.
32 MeToabl U AOCTUKEHHUSI CENEKIIUU PACTEHUI U KUBOTHBIX. 1
33 buoTtexHoI0THs KaK OTpacib MPOU3BOJICTBA 1 https://resh.edu.ru/subject/lesson/3939/start/105165/
34 Hrorosas npoBepouHas pabora 1

TemaTnueckoe mianuposanue 11 kiaace

Ne ypoka Tema Konnuectso DeKTpOoHHBIE 00pa30BaTeNbHbIE PECYPCHI
4acoB

Tema Nel DBomonmonnasi 6uosiorus (94)
HearenbHocTh yyurtes ¢ yyerom PIIB:

®  YCTaHOBJICHHE JTOBEPUTEIHHBIX OTHOIICHUH MEXIY yYUTEJIEeM M €ro YUYeHHKaMH, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCIIPHUSTHIO yUYaITUMHUCS
TpeOOBaHUH U IPOCHO yUUTES;

® [IPUBJICUYEHUIO X BHUMAaHUS K 00CyX/1aeMoil Ha ypoke HHGOpMalluy, aKTUBU3ALMU UX NT03HABATENIbHOM 1eATEIbHOCTH;

® 1o0yX/JeHHe MIKOJIbHUKOB COONIO/aTh HAa YpOKe OOIIENpPUHSAThIE HOPMBI IMOBEIEHUS, MpaBHUia OOIIEHHUS CO CTapIMMH (YYUTEIIMH) H
CBEPCTHHUKAMHM (IIKOJIbHUKAMH);

®  CoOmo/IeHUE MPUHITUTIOB YI€OHOW TUCIUIUIMHBI U CAMOOpPTaHU3aIlNH;

MPUBJICYCHNE BHUMAHUSI IKOJLHUKOB K IIEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha yPOKax SIBJIICHU;

OpraHuzalys ux padoThl C MOJIy4aeMoil Ha ypoKe COLMabHO 3HAaUMMOI HH(pOopManrel — THUIIMUPOBAHKUE €€ 00CYKICHMUS;
BBICKA3bIBAHUS YUAIIMMHUCS CBOETO MHEHHSI 110 €€ MOBOJIY, BBIPAOOTKH CBOETO K HEW OTHOIICHHS,

IMPUBJICYCHNEC BHUMAHUS IIKOJbHUKOB K HEHHOCTHOMY ACIICKTY M3YYAaC€MbIX Ha YpOKax HBJ'ICHPIﬁ;

opraHu3aiys ux paboThl ¢ MOJy4aeMOi Ha YpOKe COLMAIbHO 3HAYMMOHN HH(OpMaIHel — MHUIIMMUPOBAHUE €€ 00CYXKICHUS;




L4 BBICKA3bIBAHHUA YHaIllUMHUCA CBOCT'O MHCHH I10 €€ II0BOAY, BBIpa60TKI/I CBOEIO K Hell OTHOLICHHA,

®  CIIOJIb30BAaHHME BOCIIUTATENBHBIX BO3MOYKHOCTEH COJEp)KaHUs Y4eOHOro IpeaMeTa 4epe3 JEMOHCTPAIUIO JIETAM IIPUMEPOB OTBETCTBEHHOTO,
I'PaXJaHCKOI'O TOBEACHUS, MPOSBICHUS YEIOBEKOMIOOUsS M JOOPOCEPAEYHOCTH, Yepe3 IMOA00p COOTBETCTBYIOIMX TEKCTOB AJIS UTEHMs, 3ahad JJIs
peleHust, IpoOJIEeMHBIX CUTyalui 7151 0OCYKICHHS B Kilacce
IIpenmeTrHble pe3yJibTaThI:
1) copMHUpPOBaHHOCTh 3HAHUH O MECTE U POJIU OMOJIOIMH B CUCTEME Hay4yHOT'O 3HaHUS €CTECTBEHHBIX HayK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOI'O MUPOBO33PEHUS; O BKJIAJI€ POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUN;
(GYHKLIMOHATIBHON IPAMOTHOCTH YEJIOBEKA ISl PELICHNUs )KU3HEHHBIX 3a/1a4;
2) yMeHHe pacKphIBaTh COJCpKaHNE OMOIOTUIECKUX TEPMUHOB U TIOHSATHIA: BU, OIS, TeHO(DOH]I, SBOIIOIMS, IBIDKYIIUE CHUITBI ((DaKTOPHI)
3BOJIIOLIUH, IPUCTIOCOOIEHHOCTh OPraHU3MOB, BUA000Pa30BaHNUE, IKOJIOTHUECKUE (DAKTOPBI, IKOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTBI, PEYLEHTHI, LIENH
MUTAHKS, YKOJIOTHYeCKas MMpaMuia, OnoreoreHos, onocdepa;
3) ymeHue uznaraTb OMoJI0ruyeckre Teopuu (3BomononHas Teopust Y. JlapBuHa, cuHTeTHYeCKast TEOPHsI SBOJIIOLIUH ), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponsimeBoro cxonactsa K. M. Bapa, uepenoBanus rimaBHbIX HanpasieHui u mytei spomonuu A. H. CeBepriosa, yuenus o buocdepe B.
W. BepHanckoro), onpenensaTs rpaHullbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;
4) ymeHue BIaIeTh METO/IaMU HayYHOTO MMO3HAHUS B OMOJIOTHH: HAOII0ACHNUE U ONMCAHUE JKUBBIX CUCTEM, NTPOLIECCOB U SIBICHUI; OpraHu3anus u
MpOBe/IeHNE OMOJIOTHUECKOr0 HIKCIIEPUMEHTA, BBIABH)KEHHE IMITOTE3bl; BBISBICHHE 3aBUCUMOCTH MEX/1y UCCIIEyeMbIMU BEIMUMHAMH, OOBSICHEHNE
MOJIYYEHHBIX Pe3yJIbTaTOB, UCIIOJIb30BaHHBIX HAYUHBIX IOHATHI, TEOPU U 3aKOHOB; YMEHHE JIeJ1aTh BHIBOJIbI HA OCHOBAHMH IOJIyYE€HHBIX PE3YyJIbTaTOB;
5) yMeHMe€ BbIJIENATh CYIIECTBEHHbIE PU3HAKU CTPOEHUS OMOJIOTMUECKUX 00BEKTOB: BUOB, MOMYIISIIUNA, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOreo1eHO30B U IKOCUCTEM; OCOOEHHOCTH IIPOLIECCOB: HACIIEICTBEHHON U3MEHUNBOCTH, €CTECTBEHHOI'O 0TOOpa, BUA000pa30BaHus,
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB, AEUCTBUS SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBbI, IEPEHOCA BEIIECTB U OTOKA SHEPTHH B HKOCUCTEMAX,
AHTPOTIOTEHHBIX U3MEHEHUH B SKOCHCTEMAax CBOEH MECTHOCTH, KPYTOBOPOTa BEILIECTB M OMOT€OXMMHUYECKUX LIMKIIOB B 6rocdepe;
8) yMeHuUe BBIOJIHATH JJa0OpaTOPHbIE U NPAKTUYECKHUE pabOThl, COOIIOAATh IPaBUiIa IPU paboTe C yUeOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM;

1 OBOJIIOLIMS U METOJIBI €€ U3YYEHHUS. 1
2 HcTopus pa3BUTHS NPeCTaBICHUNA 00 3BOIIONUN 1 https://resh.edu.ru/subject/lesson/5393/start/131997/
3 Bua: kpurepuu u crpykrypa. [lomynsius kak sJeMeHTapHas 1 https://resh.edu.ru/subject/lesson/4949/start/119943/

€JIMHMIIA BHUA.
JI/P Ne 1 CpaBHeHure BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIO.

4 JIBHXKyIue CUITBI (37IeMEHTapHbIE (PAKTOPBI) IBOJIOIIHH. 1 https://resh.edu.ru/subject/lesson/5388/start/17609/




5 EcrecTBeHHBIH 0TOOp ¥ €10 (GOPMBEI. 1 https://resh.edu.ru/subject/lesson/5389/start/107051/

6 Pe3ynbTaThl 3BOIOIMHK: TIPUCTIOCOOICEHHOCTh OPraHU3MOB U 1 https://resh.edu.ru/subject/lesson/5390/start/295809/
BU1000pa3oBaHue.

JI/P Ne 2 Oniucanue nmpucrnoco0IeHHOCTH OpTaHu3Ma U ee
OTHOCHTEJIBHOTO XapaKTepa.

7 Bunoobpa3oBanue Kak pe3ysbTaT 3BOJOIHH. 1 https://resh.edu.ru/subject/lesson/5391/start/301036/
8 HampaBneHus v yTH MaKpO3BOJIIOIHH. 1 https://resh.edu.ru/subject/lesson/4950/start/295838/
9 IIpoBepounas padora Ne 1 o Teme: « IBOTIOLMOHHAS 1

OHOTIOT U

Tema Ne 2 Bo3nukHoBeHHe U pa3BuTHe ku3HN Ha 3emue (109)
HesTeabHocTh yyurtes ¢ yyerom PIIB:

®  YCTaHOBJICHHME JIOBEPUTEIbHBIX OTHOLICHUH MEXIY YYUTEJIeM M €ro yuYeHHUKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO YUALTUMMCS
TpeOoBaHUM U POCHO yUUTENS;

L4 MPUBJICYCHUIO UX BHUMAHUS K O6CY)KI[3€MOﬁ Ha YPOKC I/IH(1)OpMaI_II/II/I, aKTUBHU3AIlMM UX MO3HABATEILHOMN ACATCIIbHOCTH,

® o0yX/JeHHE IIKOJIbHUKOB COONIOAATh Ha YpPOKE OOILENpPHUHSTHIE HOPMBI IOBEACHUS, MpaBuia OOLICHHS €O CTapuIMMH (YUUTENIsIMHU) U
CBEPCTHHUKAMHM (IIKOJIbHUKAMH);

®  CoOmo/IeHUe MPUHITUTIOB YI€OHOUW TUCIUTUIMHBI U CAMOOPTaHU3AIINY;

MPUBJICYCHUE BHUMAHHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCIEKTy U3Yy4ae€MbIX Ha YpOKaXx SIBIICHUI;

OpraHm3alys ux padoTHI C MOJIy9aeMOi Ha ypOKe COIMATbHO 3HAUMMOU HH(OpMaluel — MHUIIMUPOBAHKE €€ O0CYKICHHS;
BBICKA3bIBAHUS YYAIIUMHUCS CBOETO MHEHHS I10 €€ TIOBOJY, BRIPAOOTKH CBOETO K HEM OTHOIIICHHS;

MPUBJICYEHUE BHUMAHHUS IIKOJIBHUKOB K [IEHHOCTHOMY aCIIEKTy M3Y4aeMbIX Ha YpOKax SIBIICHUM;

opraHu3anus uX padoTHI C MOJy4YaeMOl Ha yPOKE COIMAIbHO 3HAYMMON MH(POpMAIINEeH — MHUIIMHUPOBAHUE €€ 00CYKICHUS;

BBICKA3bIBAHUS YUAIIMMHCS CBOETO MHEHHS 110 €€ MIOBO/IY, BHIPAOOTKH CBOETO K HEH OTHOIICHHS,

®  JCIOJIb30BAaHWE BOCIHMTATEIBHBIX BO3MOXKHOCTEH colepkaHusl Y4eOHOro MpeaMeTa depe3 JIEMOHCTPAIUIO ACTSIM MPUMEPOB OTBETCTBEHHOTO,
IPaXTaHCKOTO TOBEACHUS, MPOSBICHUS YEIOBEKOTIOOMS M M0OpPOCEepAeYHOCTH, Yepe3 MOJ00p COOTBETCTBYIONIMX TEKCTOB JJISi YTEHHUs, 3adad s
penieHus1, TpOOJIEeMHBIX CUTYAIMi I 00CYKACHUS B KJIacce




® BKIIOYEHHE B YPOK HUIPOBBIX IpPOLEAYpP, KOTOpbIE IOMOTarT MOJJAEp)KaTh MOTHBALMIO JAETell K IOJY4YEHUIO 3HAHUMN, HaJla)KHBaHUIO
MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILIEHHH B KJacce, MOMOTal0T YCTAaHOBJICHUIO JOOPOKEIaTeNbHOM aTMOC(EPHI BO BpeMs YPOKa;
IIpeaMeTHbIe pe3yabTaThI:
9) ymeHMe KpUTHUYECKH OLIEHUBATh U MHTEPIPETUPOBATH HHPOPMALIUIO OMOJIOTHYECKOTO COIEP/KAaHU, BKIIIOYAIOIYIO [ICEBAOHAYYHbIE 3HAHUS U3
pa3nuyHbIX UCTOYHUKOB (CMU, HayuHO-TIOMYIISIpHBIE MaTEpUAIbl); pacCCMaTPUBATh INI00ATbHBIE SKOJIOTHYECKHE TPOOIEMbl COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOLLIEHUIO K HUM COOCTBEHHYIO IIO3ULIUIO;
10) ymeHue co3naBaTtb COOCTBEHHbBIE TUCHbMEHHBIE U YCTHBIE COOOIIECHHS, 0000111ast OMOIIOTHYECKYI0 HH(POPMAITUIO 3 HECKOJIBKUX HCTOYHHKOB,
I'paMOTHO UCIOJIb30BaTh MOHATUHHBIN anmnapat OM0JIOTUY;

10 Hcropust xu3HM Ha 3eMIIe B METOJIbI €€ U3yUYCHUSI. 1 https://resh.edu.ru/subject/lesson/3874/start/301094/
11 ['unoTe3pl MPOUCXOXKICHHS KU3HH HA 3eMIIe. 1 https://resh.edu.ru/subject/lesson/3874/start/301094/
12 OCHOBHBIE 3TaITbl YBOJIIOIIMH OPraHUIECKOr0 MHUpa Ha 3emie, 1 https://resh.edu.ru/subject/lesson/3885/start/270127/

pa3BUTHUE *KU3HU 110 3paM U IIEPUOJAM.
II/P Ne 1 M3yueHune UCKOMAaeMbIX OCTaTKOB PACTEHUM U
JKUBOTHBIX B KOJIJICKLIHSX.

13 OCHOBHBIE 3TaIbl YBOJIIOIMN OPTaHUYECKOTO MUpa Ha 3emIie, 1
pa3BUTHE KHU3HU I10 IpaM U MEpUOIaM.
9 Ne 1 DBoJrolisg OpraHMyecKoro Mupa Ha 3emiie

14 CoBpeMeHHas cucTeMa OpraHu4eckoro MUpa. 1
15 DBOITIONNS YeTOBEKA. 1 https://resh.edu.ru/subject/lesson/4951/start/290181/
16 JIBroky1e cuibl ((hakTOphl) aHTPOIIOTeHe3a. 1
17 OCHOBHBIE CTaMH YBOJIIOIIUH YCTOBEKA. 1 https://resh.edu.ru/subject/lesson/3906/start/283994/

18 UYenoseueckue pachkl U IPUPOAHBIE afalTalluy YEJI0OBEKA. 1




19 IIpoBepounas pa6ora Ne 2 o Teme: « Bo3HHKHOBEHUE U 1
pa3BUTHE )XKU3HU Ha 3emiie»

Tema Ne 3 Opranu3mbl 4 OKpy:karomasi cpeaa (6 1)
JesarenbHOCTH YunTeJisi ¢ yuerom PIIB:

®  YCTAaHOBJICHUE JOBEPUTEIBHBIX OTHOIICHUH MEXKIY YUUTEIEM M €r0 YYCHHKAMH, CIIOCOOCTBYIONIMX TMO3HUTUBHOMY BOCIPHUSATHIO YYAIIUMUCS
TpeOoBaHUM U MPOCHO yUUTENS;

® [IPUBJICUYEHUIO UX BHUMAHHUA K 00CYyXk/1aeMoil Ha ypoke HH(pOpMaluy, aKTUBU3ALMU UX II03HABATEJIbHOM 1€ TEIbHOCTH;

® no0yX/JeHHUE NIKOJIHHUKOB COONIOAATh HA YpOKE OOIIENPHHSATHIE HOPMBI IMOBEACHUS, MpaBuia OOLIEHHS CO CTapuIuMH (YYUTENIsMHU) U
CBEPCTHUKAMHM (IIKOJBLHUKAMHU );

®  CoOIro/IeHUE MPUHIUIIOB Y4€OHOW TUCIUILUIMHBI K CAaMOOPTaHU3alluH;

MIPUBJICYEHNE BHUMAHHUS IIKOJBbHUKOB K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKaX SIBJIICHUN;

opraHu3aius uX padoTHI C MOJy4yaeMOl Ha yPOKE COIMAIbHO 3HAYMMOM MH(POpMaIINEeH — UHUIIMHUPOBAHUE €€ 00CYKICHUS;
BBICKA3bIBAHUS yUAIIUMUCS CBOETO MHEHHSI 110 €€ MOBO/Y, BHIPAOOTKH CBOETO K HEW OTHOIICHHUS,

MPUBJICYCHNE BHUMAHHUSI IKOJLHUKOB K IIEHHOCTHOMY aCHEKTY U3y4aeMbIX HA yPOKax SIBJIICHU;

opraHu3zanus ux pa6OTBI C HOHy‘I&CMOfI Ha YPOKE COIUAJIBLHO 3HAYUMOM I/IHq)OpMaHHeﬁ — MHUIIUUPOBAHUC €€ O6Cy)KI[CHI/I${;

BBICKA3bIBAHHA YyYallIUMHCA CBOCI'O MHCHH 110 €€ IIOBOAY, BI)Ipa6OTKI/I CBOETO K Hel OTHOLICHMUA,

®  UCMOJb30BAHUE BOCIUTATEIBHBIX BO3ZMOXKHOCTEH copep)kaHUsl ydyeOHOro mpeaMeTa yepe3 JIEMOHCTPALUIO JAETSIM MPUMEPOB OTBETCTBEHHOTO,
IPaXJIAaHCKOTO TIOBEACHUS, TPOSBICHHS YEJIOBEKOIIOOUS M JOOPOCEPACYHOCTH, Yepe3 TMOAOOp COOTBETCTBYIOMIMX TEKCTOB JUIS YTEHUS, 3a1ad s
peleHust, IpoOJIEeMHBIX CUTyallui s 00CYKJIeHHS B Kilacce
IIpeaMeTHbIe pe3yabTaThl:
4) yMeHHe BIIaJIeTh METOIaMH HaydyHOTO TIO3HAHUS B OMOJIOTHH: HAOMIOACHNE U OTIMCAHKE KUBBIX CUCTEM, IPOIIECCOB U SIBIICHUI;, OpTraHU3anus U
MpOBeIeHUE OMOJIOTMUECKOT0 HKCIIEPUMEHTA, BBIABI)KEHHE THITOTE3bl; BBISBICHHE 3aBUCUMOCTH MEX/y UCCIIEAYEMbIMU BETMUNHAMH, OOBSICHEHUE
MOJTyYSHHBIX Pe3yNIbTaTOB, HCIIOJF30BAHHBIX HAYYHBIX TIOHSATHH, TEOPHI M 3aKOHOB; YMEHHE JIeaTh BHIBOABI HA OCHOBAaHHH MOJTYYCHHBIX PE3yJIbTaTOB;
5) yMeHHe€ BBIJIENATh CYIIECTBEHHbIE PU3HAKU CTPOEHUS OMOJIOTHUECKUX O0OBEKTOB: BUAOB, MOMYIALUN, TPOYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OMOTEeOIIeH030B M YKOCHCTEM; OCOOEHHOCTH TPOIECCOB: HACTIEICTBEHHON H3MEHUYNBOCTH, €CTECTBEHHOTO 0TOOPa, BU000pa30BaHUs,
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB, ACUCTBUS SKOJIOTHYECKUX (PaKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB U OTOKA SHEPTHU B HKOCUCTEMAX,
AHTPOIIOT€HHBIX M3MEHEHNH B 9KOCHCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB M OMOT€OXMMHYECKUX IIUKIJIOB B Onocdepe;
8) yMeHuUe BBIMOTHATH JTaAOOpaTOPHBIE U MPAKTUYECKHUE PadOTHI, COOMIOAATh PpaBUia MpU padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYAOBAHUEM;




20 DKOJIOTHS KaK HayKa 1
21 Cpezpl 0OUTaHUS M DKOJOTUYECKUE (DAKTOPBHI. 1 https://resh.edu.ru/subject/lesson/5392/start/8378/
22 AbGuoTtndeckue HakTophI. 1
JI/P Ne 3 Mopdoiiorudeckne 0COOEHHOCTH U3 Pa3HbIX MECT
oOuTaHusl.
23 AbuoTtnueckue HakTopsI. 1
JI/P Ne 4 Bnusinue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KoJeyca.
24 buotnueckue GpakTopsl. 1
25 DKOJIOTHYECKHE XapaKTEPUCTUKU BUIA U MOMMYIISILIUH. 1
II/P Ne 2 [Toxc4yer IIOTHOCTH MOIYJISALIMNA Pa3HbIX BUIOB
pacTeHuM.

Tema Ne 4 CooGurecTBa v 3KOJIOTHYECKHe cucTEMbI (84)
HesTeabHocTh yyurtes ¢ ydyerom PIIB:

®  YCTaHOBJICHHME JIOBEPUTENbHBIX OTHOLICHUH MEXIy YYUTEJIeM M €ro yuYeHHUKaMH, CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO YYaIMMHUCS
TpeOoBaHUM U POCHO yUUTENS;

L4 MPUBJICYCHUIO UX BHUMAHHS K O6CY)K,Z[8.CMOﬁ Ha YPOKEC I/IH(bOpMaLII/II/I, aKTHBHM3allMU UX II03HABATEIbHOM ACATCIIBHOCTH,

® o0yX/JeHHE IIKOJILHUKOB COONIOAAaTh Ha YpOKE OOILENpPHHSATHIE HOPMBI IOBEACHMS, MpaBuia OOUIEHUS CO CTapuIMMH (YUUTENIsMHU) U
CBEPCTHUKAMM (LLIKOJbHUKAMHU );

®  coOiro/IeHUe MPUHIUIIOB Y4€OHOM TUCIUIUIMHBI U CAaMOOpraHU3alluu;

MPUBJICYEHNE BHUMAHHUS IIKOJbHUKOB K IEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YPOKaxX SIBIICHUN;

OpraHu3alys ux paboThl C MOJIy4aeMoil Ha ypoKe COLIMaIbHO 3HAaUMMOM HH(popMannel — THUIIMUPOBAHHUE €€ O0CYKICHMUS;
BBICKA3bIBAaHUS yYAIIMMHCS CBOETO MHEHHSI 110 €€ MOBOJ1Y, BBIPAOOTKH CBOETO K HEW OTHOIICHHS,

MIPUBJICYEHNE BHUMAHHUS IIKOJBbHUKOB K IEHHOCTHOMY aCHEKTY U3y4aeMbIX Ha YPOKaX SIBJIICHUN;

OpraHuzalys ux padoThl C MOJIy4aeMoil Ha ypoKe COLIMaIbHO 3HAUUMOM HH(OpMaIiel — THUIIMUPOBAHHUE €€ 00CYKICHMUS;

BBICKA3bIBAHUA YyHallIUMHCA CBOCT'O MHCHHUA 11O €€ TIOBOAY, BI:Ipa60TKI/I CBOETO K Hel OTHOIIICHHU,




®  ICIIOJIb30BaHKHE BOCIMTATEIbHBIX BO3MOXKHOCTEH cojepaHus yd4eOHOro mpeaMeTa 4epe3 JEMOHCTPAIUIO JEeTSIM MPUMEPOB OTBETCTBEHHOTO,
IPaXJAaHCKOTO TIOBEACHUS, MPOSBICHHUS YEJIOBEKOMIOOUS M JOOPOCEPACYHOCTH, Yepe3 IMOA00p COOTBETCTBYIOIIMX TEKCTOB ISl UTCHMS, 3a4ad IS
pelIeHus, TpoOIeMHBIX CUTYaAIUi 7151 OOCYXACHUS B Kjlacce

® [pUMEHEHHME Ha YpOKE MHTEPAKTUBHBIX (POpM pabOTHl yHaIIMXCS: MHTEIUIEKTYAJIbHBIX UTP, CTUMYJIHMPYIOUIMX MMO3HABATEIHHYI0 MOTHBAIIUIO
IIKOJBbHUKOB; AMJAKTHUECKOrO TeaTpa, TJe IMOJYyYCHHbIE HA YPOKE 3HaHMs OOBIIPHIBAIOTCSA B TEATPalbHBIX IOCTAHOBKAX; JMCKYCCHH, KOTOpPbIE HAIOT
YUYaAIIUMCSl BO3MOKHOCTh TIPUOOPECTH OTBIT BEACHUSI KOHCTPYKTHBHOTO IUAJIOTa; TPYMIIOBON pabOThl Wi paboOTHl B Mapax, KOTOPHIE y4yaT MIKOJIbHUKOB
KOMaHJIHOH paboTe U B3aUMOJICHCTBUIO C IPYTUMHU JE€ThMU;

IIpenmeTrHble pe3yJibTaThI:

2) yMEeHHE PacKpbIBaTh COJIEp>KaHUEe OMOIOTMUECKUX TEPMUHOB U MOHITHIA: BUJI, OIS, TeHODOH/I, SBOJIOIUS, IBIXKYIIUE CHIIBI ((haKTOPHI)
HBOJIIOIUH, IPUCTIOCOOIEHHOCTh OPTaHMU3MOB, BUI000pa30BaHHE, IKOJIOTHUECKHE (DAaKTOPBI, IKOCUCTEMA, POTYLIEHTHI, KOHCYMEHTHI, PEIYIIEHTHI, ETH
MUTaHM, SKOJOTHYecKas Mupamuia, buoreoreHos, onocdepa;

3) yMeHue uznaratb OMOJI0rM4ecKre Teopun (3BotonMoHHas Teopus Y. JlapBuHa, CHHTETHYECKAs TEOPUS IBOJIIOLINN), 3AKOHBI U 3aKOHOMEPHOCTHU
(3aponsimeBoro cxonactsa K. M. bapa, uepenoBanus rinaBHbIX HanpaieHui u nyreit ssomonnun A. H. CeseprioBa, yueHnus o 6uocdepe B.

N. Bepnazackoro), onpeaensiTh TPaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

5) yMeHHe€ BbIIENATh CYIIECTBEHHbIE PU3HAKU CTPOEHUS OMOJIOTMUECKUX O0BEKTOB: BUAOB, MOMYISALUN, TPOJYIIEHTOB, KOHCYMEHTOB, PEAYLICHTOB,
OMOre0l€HO30B U IKOCUCTEM; OCOOEHHOCTH IIPOLIECCOB: HACIEICTBEHHON U3MEHUNBOCTH, €CTECTBEHHOI'O 0TOOpa, BUA000pa30BaHus,
PUCIIOCOOTIEHHOCTH OPTaHU3MOB, AEHCTBUS SKOJIOTHYECKUX (AKTOPOB Ha OPraHU3MBbI, IEPEHOCA BEIIECTB U OTOKA SHEPTHU B SKOCUCTEMAX,
AHTPOIIOTEHHBIX U3MEHEHHUH B SKOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEILIECTB U OMOr€0XMMHUYECKUX IIMKIIOB B Orocdepe;

6) yMeHHe IPUMEHSTH MTOJyYSHHbIE 3HAHUSA 7151 00BACHEHHS OMOJIOTHYECKUX MPOLIECCOB U SIBICHUM, I MPUHATHS IPAKTUYECKUX pEIIeHUi B
MTOBCETHEBHOM JKU3HM C LEJIbI0 00ecrieueHns: 6€301MacHOCTH CBOETO 37I0POBbs U 3JJ0POBbsI OKPYXKAIOUIUX JI0AeH, COOTI0AEHNUS] HOPM I'PaMOTHOTO
MOBEJICHUS B OKPY’KaIOIIeH IPUPOIHOH cpelie; MOHMMaHNue HEOOXOJUMOCTH UCTIOIb30BAaHUS TIOCTHKEHUN COBPEMEHHON OMOJIOTUH JUTSl PAllMOHATIBHOTO
MPUPOIONOIB30BAHUS;

7) yMeHH€ penaTh JIeMeHTapHble OMOJOTHUECKUE 3a/1a4l, COCTABIATH CXEMbI IIEPEHOCA BEIIECTB M SHEPTHH B SKOCUCTEMAaX (LENH MUTaHUs);

9) yMeH1e KpUTHYECKH OIIEHUBATh U MHTEPIPETUPOBATH HHPOPMAIIHIO OUOIOTMYECKOTO COJepKaHUs, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3nuyHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMyINISIpHBIE MaTEpUalbl); pacCMaTPUBATh IN100aIbHbBIE SKOJIOTHYECKHE POOIEeMbl COBPEMEHHOCTH,
(GhopMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

26 Coo0riecTBa OpraHu3MOB. DKOCUCTEMBI 1 3aKOHOMEpPHOCTH uX | 1 https://resh.edu.ru/subject/lesson/5501/start/119075/
CYIIIECTBOBAHUSI.

27 [Tumessie cBs3u. KpyroBopoT BEmecTB U YHEPTUH B 1
IKOCUCTEMAX.




28 [TpupoHBIE SKOCHCTEMBI. 1 https://resh.edu.ru/subject/lesson/4953/start/105422/

29 AHTpPOIIOT€HHBIE 3KOCUCTEMBI. 1

30 buocdepa — rimodbanbHast skocucrema 3emii. 3akoHoMepHOCTH | 1 https://resh.edu.ru/subject/lesson/5394/start/119104/
CYIIECTBOBaHUS OHOCHEPHL.

31 YenoseuecTBo B Onochepe 3emin. 1 https://resh.edu.ru/subject/lesson/5499/start/295898/

32 HToroBasi mpoBepovHasi padora. 1

33 CocymiecTBOBaHHE PUPOJIBI M YETIOBEYECTBA. 1 https://resh.edu.ru/subject/lesson/3896/start/17493/

IIpoBepsiemblie Ha EI'D no 6mosiorum TpeGoBanus
K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOIi 00pa30oBaTe/IbHON MPOrpaMMbl
cpeaHero oouero oopa3oBaHus

Koa nposepsiemoro

IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON NMPOTrPaMMbI

TpeOoBaHusl cpeHero oomero o0pazoBaHust
1 ChopMupoBaHHOCTh 3HAHUN O MECTe M POJHM OMOJOTMM B CUCTEME €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHM COBPEMEHHOM
eCTeCTBeHHOHay‘IHOfI KapTUHBI MHpaA, B IMO3HAHHMK 3aKOHOB IMPUPOJAbI W PCHICHUHU XU3HCHHO BaXXHBIX CONHUAJIBHO-
TUYECKHX, SKOHOMHYECKUX, HKOJOTMUYECKHX MpPOOJIEM YEeNIOBEYEeCTBA, a TAKXKE B PEIICHHMH BOMPOCOB PallMOHAIBLHOTO
NPUPOJIONIONB30BaHNsA, B (OPMHPOBAHWU IIEHHOCTHOTO OTHOIICHHWS K TMPHUPOJE, OOIIECTBY, YEJIOBEKY;, O BKJaJle
POCCHIMCKHX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTUU
2 Brnagenne cucrtemoil 3HaHM 00 OCHOBHBIX METOAAX HAYYHOTO TO3HAHUS, WCIONB3yeMbIX B OHOJIOTHYECKUX

HCCJICIOBAHMSX JKUBBIX 00BEKTOB M 9KOCUCTEM (OIHMCaHNE, U3MEPECHHE, MPOBEJCHNE HAOMIOACHHUH ); CTIOCOOaMU BBISIBIICHUS
1 OLICHKH aHTPOIIOTCHHBIX U3MCHEHUH B npupone.
YMeHHe BBIIIBUTATh THIIOTE3BI, MPOBEPATh HX SKCICPHUMEHTAILHBIMU CpEACTBAMH, (GOpPMYIHPYs IeNb HCCIIECAOBAHMUS,




AHAJIM3UPOBATH ITOJIYYCHHBIC PE3YJIBTAThI U I€JIaTh BBIBOABI.
BrisiBnienne  3aBHCHMOCTHU MCXKAY HCCICAYCMbBIMU  BCIIMYMHAMU, 00BsICHEHHE MOJIYYCHHBIX  PE3YyJIbTATOB U
(bOpMy.]'II/IpOBaHI/Ie BbBIBOIOB C UCIIOJIb30BAHUCM HAYYHBIX HOHﬂTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BIaIeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHM, KOTOpasi BKIIOYAET: OCHOBOIIOJATAONINE OMOJIOTHYECKUE TEPMUHBI U
NOHATHUS (PKU3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BU, MOMYJSIUs, SKOCHCTeMa, OMoleH03, Onochepa; MeTabonusm,
rOMEOCTa3, KJIETOYHbIH  MMMYHUTET, OuOcHHTe3  Oenka, OWOMNOJUMEpPBI, JUCKPETHOCTh,  CAMOPEryJIALHUs,
CaMOBOCITPOU3BE/ICHNE, HACIEACTBEHHOCTh, H3MEHYUBOCTh, SJHEPT03aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosornueckue Tteopuu: kierouHas teopuss T. [lIBamna, M. Illneiinena, P. BupxoBa; KIOHaJIbHO-CEIEKTUBHOTO
uMmmyHutera [1. Dpmux, U.M. MeunukoBa, XpoMOCOMHasi T€OpHsl HacaeACTBEHHOCTH T. MopraHa, 3aKOH 3apOJbIILIEBOrO
cxonctea K. bopa, sBomrounonHas teopus Y. JlapBuHa, CUHTETHYECKas TEOpHUs 3BOJIOLMH, TEOpUs aHTpomnoreHesa Y.
Hapsuna; teopusi 6uoreonenoza B.H. CykaueBa; yuenne H.M. BaBunoBa o neHTtpax MHOrooOpasusi M MPOUCXOKICHUS
KyJIbTypHBIX pacTteHuid, yueHue A.H. CeBepuoBa o myTsX M HampaBieHUsX 3BoitonuM, yuyeHue B.W. Bepnanckoro - o
ouocdepe); 3akoHBI (eAMHOOOpa3Ws TMOTOMKOB TEPBOrO TMOKOJEHUS, paCHIEIUICHUsT TPU3HAKOB, HE3aBUCHUMOIO
HacJIEJOBaHMs NpU3HAKOB ['. MeHzens; CLEIUIEeHHOrO HaclelOBaHUS IPHU3HAKOB W HApYIICHHs CLENJICHUS TeHOB T.
Moprana; roMOJIOTHYECKUX PSAIOB B HAcieACTBEHHON m3meHunmBoct H.M. BaBuiioBa; reHetmueckoro paBHoBecus k.
Xapau u B. BaitaOepra; 3apoasimeBoro cxonactsa K. bapa; 6uorenernueckuii 3akon J. I'ekkens, @. Mrosiepa);
MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuwia (MuauMyMma FO. JIubuxa, sKomoruueckoil mupaMuibl yuces, 6MoMacchl U SHEPTUN);

runoresbl (koauepBaTHoi AWM. Onapuna, nepsuunoro OynboHa [x. Xonaeina, mukpocgep C. @oxkca, pudbozuma T. Uek)

YMeHue pemath MOMCKOBbIE OMOJIOTHUECKUE 33J]aud; BBIABIATH NMPUUYUHHO-CIEACTBEHHBIE CBSI3M MEXIY MCCIETyeMbIMU
OMOJIOTUYECKUMH OOBEKTaMH, MPOIeCCaMU U SBJICHUSMH; Ji€laTh BBIBOJABI U TMPOTHO3bl HAa OCHOBAaHHM MOJYYEHHBIX
pE3yJIbTaTOB;

COCTaBJISITh TEHOTHUIIMYECKHE CXEMbl CKPEIIMBAHMS JJs DPAa3HBIX TUIIOB HAcClEIOBAHUS IPU3HAKOB y OPraHU3MOB,
COCTaBJIATh CXEMBbI IIEpEHOCA BEIIECTB U YHEPTUH B SKOCHCTeMaXx (1IeMH MUTaHUs], TUILEBbIE CETH)

YMeHHe ycTaHaBJIMBaTh B3aUMOCBSI3M MEXKIY CTPOCHUEM M (PYHKLIHMSMHU: OPTaHOUIOB, KJIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMaMM OPTraHOB y PACTEHHI, )KUBOTHBIX M Y€JIOBEKa; MEX]ly 3TallaMi 0OMEHa BEILIECTB; ATallaMH KJIETOYHOIO LIUKJIA U
KU3HEHHBIX LMKJIOB OPraHU3MOB; 3TanmamMu 3MOPHOHAIBHOTO pa3BUTHs; TEHOTUIIOM M (EHOTHIOM, (EHOTHUIIOM U
dakTopaMu cpelibl OOUTaHMS; MPOIECCAMU SBOJIIOINH; ABIKYILIMMU CUJIAMH aHTPOIOreHe3a; KOMIIOHEHTAaMHU Pa3InYHBIX
HKOCUCTEM U MPUCTIOCOOIIEHUSIMH K HUM OpPraHU3MOB




YMeHue BBIICISATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHHUS BHUPYCOB, KIETOK MPOKAPUOT W DYKAPUOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OPTaHW3MOB, BHJIOB,
OHMOTeOIICHO30B, AKOCHCTEM H OHOC(EpbI, CTPOSHHS OPraHOB W CHCTEM OpPraHOB pPACTCHHI, >KMBOTHBIX, 4YEJIOBEKa;
MPOIIECCOB KHU3HEACSITEILHOCTH, MPOTECKAIONIMX B OpPraHW3MaxX pPACTEHUH, XUBOTHBIX M YEIIOBEKA; OHMOJOTHYECKUX
mporeccoB: oOMeHa BemecTB (MeTabonu3M), MHPOPMAMM W TPEBPAIICHUS SHEPIUH, OpOXKEHHUs, ABTOTPOPHOTO H
reTepoTpoHOr0 THUIIOB MUTaHMA, (OTOCHHTE3a W XEMOCHMHTE3a, MHTO03a, Mei03a, TameToreHesa, SMOpHOTreHE3a,
NOCTAMOPHOHAILHOTO Pa3BUTHS, Pa3MHOXKEHUS, WHIUBUIYAJILHOTO Pa3BUTHUSI OpraHW3Ma (OHTOreHe3a), B3aMMOICHCTBUS
TeHOB, TETEPO3HCa; ACUCTBUI HCKYCCTBEHHOTO O0TOOPa, CTAOMIN3UPYIOIIET0, IBHKYIIETO U Pa3phIBAIOLIETO €CTECTBEHHOTO
0TOOpa; aJUIOMATPHUYECKOTO0 U CUMIIATPHUYECKOTO BHUJ000pA30BaHUs; BIMSHUS JBIKYIIUX CHJI SBOJIOIUN HAa TeHO(MOHT
TIOMYJISIIIAK;, MTPUCTIOCOOJICHHOCTH OPTaHMW3MOB K Cpelie OOMTaHWsI, YepEAOBAHUS HAIMPABJICHHUA SBOJIOIMH;, KPYyroBOPOTa
BEIIIECTB M [TOTOKA SHEPTUH B IKOCHCTEMAX

ChopMupOBaHHOCTb yMEHHUS BBIIEIATH CYIIECTBEHHbIC IPU3HAKM BHUPYCOB, KIETOK IPOKApUOT M DYKApHOT;
OJIHOKJIETOYHBIX U MHOT'OKJIETOUYHBIX OPIaHHW3MOB, BH/I0B, OMOT€OIIEHO30B U SKOCUCTEM; OCOOEHHOCTH MPOLIECCOB 0OMEHa
BEIIIECTB M MPEBpAIICHUs YHEPIUU B KJETKe, (POTOCHHTE3a, IIACTMUYECKOI'O M HHEPreTHYecKOoro oOMeHa, XeMOCHHTE3a,
MUTO3a, MeH03a, OIUIOJOTBOPEHMSI, Pa3BUTUS M PA3MHOKEHMS, WHAUBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
00pbOBI 32 CyILIECTBOBaHHE, €CTECTBEHHOIO OTOOpa, BHI000pa30BaHMsA, MPHUCIIOCOOJEHHOCTH OPraHU3MOB K cpele
oOuTaHus, BIUSHUS KOMIIOHEHTOB SKOCUCTEM, aHTPOIIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH, KpyroBOpOTa
BEIIIECTB M MPEBpAILEHUs SJHEPTuH B Onocdepe

YMeHue uCoap30BaTh COOTBETCTBYIONINE apTyYMEHTHI, OMOJIOTMYECKYI0 TEPMUHOIOTHIO M CHMBOJIMKY JIJIS IOKa3aTelbCTBA
pPOJICTBA OPTaHW3MOB PA3HBIX CHUCTEMATHYECKUX TPYIMIM; B3aUMOCBS3M OPraHU3MOB M CpeAbl OOWTAHUS, €IWHCTBA
YeIOBEUYEeCKHX pac; HEOOXOIMMOCTH 370POBOTO 00pa3a KH3HU, COXPAHEHUS Pa3sHOOOpazus BUAOB M DKOCHCTEM Kak
YCJIOBHSI COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEYECTBA




9 YmMmenue KPUTHYCCKHN OLICHUBATH I/IH(l)OpMaI_II/IIO OHOJOrHYECKOIo COACpKaHNA, HMHTCPHPETUPOBATE 3THYCCKUE aCIICKTHI
COBPCMCHHBIX HUCCIICIOBAaHUM B 6I/IOJIOFI/II/I, MCIHUIMHCEC, GI/IOTCXHOJIOFI/II/I; paccMaTpuBaTh ri00abHbIE 3KOJIOTHYECKUE
HpOGJ’ICMBI COBPEMCHHOCTH, (I)OpMI/IpOBaTB 110 OTHOIICHUIO K HUM CO6CTB€HHYIO IIO3UIIHUIO

IlepeueHb 371eMeHTOB coiep:KaHusl, IpoBepsieMbix Ha EI'DJ
110 OUOJIOTHH

Kon

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

buoaorua kak HayKa. KuBble cCHCTEMBI U UX HU3yYCHUE

11

CoBpemeHHast OMoJIOTHs - KOMIUIEKCHAsI HayKa. buosiornueckue Hayku U U3ydaemble UMHU NpoOsemMbl. OyHIaMeHTaNbHbIE, IPUKIIaJHbIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBaHHS B OMOJIOTHH.

3HaueHue Ouosoruu B (POPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-Hay4dHOM KapTuHbl Mupa. IIpodeccum, cBsizaHHble ¢ Ouojoruei.
3HavyeHre OMOJIOTUH B MPAKTUYECKOH JI€ATEIbHOCTH YeJIOBEKa: METUIIMHE, CETTbCKOM X034HCTBE, MPOMBIIIJICHHOCTH, OXPaHe IPUPOIbI

1.2

XuBple cuctembl Kak mpeaMeT u3ydeHus Ouosnoruu. CBOMCTBa JKMBBIX CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTh WU
LEJIOCTHOCTb, CIIO)KHOCTb M YIOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3alMs, CaMOBOCIPOU3BEIAECHUE, DPa3IpakKMMOCTh,
U3MEHYHUBOCTb, POCT U pa3BUTHE.

YpOBHU OpraHu3alMM KUBBIX CUCTEM: MOJIEKYJISPHBIM, KIETOYHBIN, TKAHEBBIM, OPraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIN
(OmoreoneHoTrueckuit), 6noceepnsiii. [Iporeccrl, npoucxoasiye B )KUBbIX cucteMax. OCHOBHbIE MpU3HAKU KHUBOro. JKu3Hb Kak (opma
CyILIECTBOBaHUS MaTEPUHU

1.3

Metonsl Guonormdeckoid Hayku. HaOmroneHuwe, m3MepeHHE, SKCIIEPUMEHT, cHUCTeMaTH3alus, MmeraaHainu3. lloHarue o 3aBUCHUMON U
He3aBUCHMOIl nepemeHHol. [InanupoBanue skcnepumenta. [loctanoBka u nposepka runore3. Hynesas runoresa. [loHstue BRIOOpKU U ee
JIOCTOBEPHOCTH. Pazopoc B 6uonorndeckux JaHHbIX. OLieHKa TOCTOBEPHOCTH MOMYyYEHHBIX Pe3yibTaToB. [IpHunHbl HCKa)KeHUS Pe3yIbTaTOB
sKcnepuMeHTa. [loHaTHE CTaTUCTHYECKOTO TECTa

Kierka kak OnoJiornyeckas cucTeMa

2.1

KneTka - cTpykTypHO-(YHKIIMOHATBbHAS eqUHUIA XuBoro. Mcropust oTkpbiTust kineTku. Padoter P. I'yka, A. JleBenryka. Knetounas teopus




(T. LlIBanH, M. IlIneitnen, P. Bupxos). OCHOBHBIE MTOJI0KEHUSI COBPEMEHHOMN KJIETOYHOW TEOPHH.
MeTonbl  MOJIGKYJSPHOH UM KJICTOYHOH OWOJIOTMH: MHUKPOCKOMHS, Xpomarorpadus, dJIeKTpodope3, METOJ MEUEHBIX AaTOMOB,
muddepeHIranbHOe HEHTPUPYTHpOBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKpO- M YJIbTPAaMUKPOIEMEHTBHL. Boma M ee ponb Kak pacTBOPUTEN, pearcHTa, y4acTHe B
CTPYKTYPUPOBAHUM KJIETKH, TEIUIOpEeryisiuuu. MuHepaibHble BEIeCTBa KJIETKH, UX OHojoruyeckass pojib. Poiib KaTUOHOB M aHHOHOB B
KJIETKE.

buonornueckue nonumepsl. benku. AMUHOKHMCIOTHBIH cocTaB OenkoB. CTpyKTypbl OeinkoBoM Mosekynbl. IlepBuuHast cTpykTypa Oelika,
NEeNTUHAS CBs3b. BTOpW4YHas, TpeTW4yHas, 4eTBEpPTUYHAA CTPYKTYyphl. [leHarypamus. CsoiictBa OenkoB. Kiaccudukammst OenkoB.
buonornueckue ¢pyHKIMU OEIKOB.

VYraeBoasl. MoHOcaxapuibl, JUcaxapuabl, OJIMrocaxapuiasl W nonaucaxapuibl. OOmMHA IIaH CTPOEHUS U (PU3UKO-XUMHUYECKUE CBOHCTBA
yriaeBo10B. buonornyeckue GyHKIMY YTI€BOIOB.

Jlunuasl. 'mapodunbHO-TUApOGOOHBIE cBoiicTBa. Krnaccubukanus sunuaoB. Tpurmuuepunsl, (Gochoaunuasl, BOCKH, CTEPOUBIL.
buonornueckue Qynkuuu nunuaos. OOmMe cBoiicTBa OHONOrMYECKHX MeMOpaH - TEKydecTb, CIIOCOOHOCTh K CaMO3aMbIKaHMIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JIHK u PHK. Ctpoenne nykinennoBbix kuciot. Hykneorunasl. [Tpunmun kommnementapaoctu. [Ipasuno Yapradda.
Crpykrypa JIHK - nBoiinas cniupans. Mectonaxoxaenue u ouonornyeckue pyukiuu JIHK. Buast PHK. ®@ynkuun PHK B knetke.
Crpoenune monekyinsl AT®. Makpospruueckue cBs3u B Mosiekyiae AT®. buonornueckue pynkiun AT®. BoccraHOBIEHHbIE IEPEHOCUHKH,
ux ¢yHkuuu B kietke. CexkBenuponanue JJHK.

CrpykTypHasi OMoI0THs: OMOXUMHUYECKHE U OMO(PU3NUECKIE UCCIIEIOBAHUS COCTaBa U IPOCTPAHCTBEHHON CTPYKTYPHI OMOMOJIEKYJT

2.3

Turb! KJIETOK: yKaprHOTHYECKask M MpokapruoTHueckasi. CTpyKTypHO-(pyHKIIMOHATbHBIE 00pa30BaHUs KIETKU.

Crpoenue mpokapuoruyeckoil kierku. Kierounas crenka Oaktepuil u apxeil. OCOOEHHOCTH CTpOEHHS TeTepoTpodHOl U aBTOTpOdHOI
MPOKAaPUOTUYECKHX KJIETOK. MecTO U poJib MPOKAPUOT B OMOIIEHO3aX.

CtpoeHre U (QyHKIMOHUpPOBAHUE JyKapHOTHUecKoW kieTku. Ilnmasmaruyeckas memOpana (ruasmanemMma). CTpykTypa MIIa3MaTHYECKOU
MeMOpaHbl. TpaHCIoOpT BelIecTB dYepe3 IUIa3MaTHYecKyl0 MeMOpaHy: mnaccuBHbIM (nud¢ys3us, obneryeHHas nud¢ysus), aKTUBHBINA
(mepBUYHBIA YW BTOPUYHBIM akTUBHBIM TpaHcnopT). [lomynmponunaemocts MeMOpanbl. PaGora Harpuii-kanueBoro Hacoca. DHAOLUTO3:
NUHOIUTO3, paronnTo3. Jk3ouuTo3. Kinerounas crenka. CTpykTypa U pyHKIMHU KJIETOYHON CTEHKU pacTeHUM, rpuOoB.

[urommazma. Ilurozons. Ilutockener. [IBwkenue nwurornazmbel. OpraHouasl KieTkd. OmHOMeMOpaHHBIE OPTaHOUIBI  KJIETKHU:
supomtazmatudeckas cetb (JI1C), anmapar ['ombmku, TM30COMBI, X CTpoeHUE W (PyHKIMU. B3auMoCBsA3h 0THOMEMOpPaHHBIX OPTraHOHUIOB
kietku. CTpoeHue rpaHyispHOro perukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. ['nmaakuii (arpanyisipHBIi)
SHJOTUIa3MaTHYeCKuid peTukyiaym. CekperopHas QyHKIus anmapara [onbmku. TpaHCOpT BEmIECTB B KJeTKe. Bakyonnm pacTUTETbHBIX
kierok. Kierounsiit cok. Typrop.




[TosyaBTOHOMHBIE OpraHOM/IbI KJIETKU: MUTOXOHJIPUH, TIACTHUIBL.

Crpoenrie u (QyHKIMM MHUTOXOHApPHA W miactui. llepBuuHble, BTOPHYHBIE M CIOXKHBIE IJIACTUABI (POTOCHHTE3UPYIOUINX JYKapHUOT.
XJ10pOIUIACTBI, XPOMOILIACTHI, JIEHKOIJIACTHI BHICIIUX PACTEHHH.

HememOpannsie opranounasl kietku CrtpoeHne W (YHKIMHM HEMEMOpPAHHBIX OpPraHOMAOB KIETKU. Pubocombl. MHKpOQHUIaMEHTHI.
Mslmeynsle ki1eTkd. Mukporpyoouku. Knerounslii nentp. CtpoeHne M IBMKEHUE KIYTUKOB U PeCHHUYEK. MUKPOTPYOOUKH IIUTOIIIA3MBI.
LenTpHoJIb.

Anpo. Obonouka sapa, XpOMaTHH, KapHoOIUIa3Ma, SIPBIIIKH, UX CTpoeHHe U GyHKUMU. SnepHbii OenkoBbiii MaTpukc. IIpocTpancTBeHHOE
pacroyiokeHue XpoMOCOM B MHTEp(a3HOM sijipe. benku xpomaTruHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK SYKapHOT (PacTUTENbHON, JKUBOTHOM, TPHOHO)

2.4

AccUMMIAIMS M JAUCCUMMIISLMS - JBE CTOPOHbI Meraboiu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(MHBIM M rerepoTpoHBId. YuyacTue
KHCJIOpo/ia B OOMEHHBIX Tpoleccax. JHepreTuieckoe odecneueHme KieTku: npespamienne AT® B 0OMeHHBIX nporieccax. GepMeHTaTUBHBIN
XapakTep peakuuil KiIeToyHoro Mertabonu3Mma. DepMEeHThI, UX CTPOEHHUE, CBOWCTBA W MexaHu3M aedcTBus. Kodepmentsl. OTnmuus
(epMEHTOB OT HEOPraHMYECKHX KaTalu3aTopoB. belaku-akTuBaTOpbl M OEIKU-MHTMOUTOPHL. 3aBUCUMOCTh CKOPOCTH (DepMEHTATUBHBIX
peakuuii OT Pa3IUYHBIX (PAKTOPOB.

[lepBUYHBIN CHHTE3 OpraHWYecKUxX BemlecTB B kieTke. dorocunTes. Poip xmopornactoB B mporecce potocuHTe3a. CBeTOBass M TEMHOBAs
¢a3sbl. [IponykTuBHOCTH (hoTOCHHTE3a. BiusHue pa3zinyHbX (pakToOpoB Ha CKOPOCTh POTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XeMmocuHTe3. PazHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPHUIHUPYIOIINE OaKTEepHUH, Kelle300aKTepun, cepoOaKTepru, BOIOPOAHbBIE
OaxkTepuy. 3HaYeHHE XEMOCHHTE3a.

AHnaspoOnbie opranu3Mbl. Bunbl Opoxkenust. [IpoaykTel OpoXKeHUsS M UX HMCIOJIB30BAHHE YEIOBEKOM. AHAa’POOHBIE MUKPOOPTAHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUU U BO30OyAUTENH OOJIE3HEH.

AspoOHBIE OpraHU3Mbl. JTambl SHEpreTHIeckoro ooMeHa. [logroroBurenbHbii dTamn. ['Mukonus - 6ECKUCIOPOIHOE PACHIEINIEHNE TIIIOKO3BI.
Buonornyeckoe okucieHHe, WIHM KIETOYHOE JbIxaHHe. Poib MUTOXOHApPHII B mpoleccax OMOJIOrHUecKoro okucieHus. Llukindeckue
peakuuu. OxucnurenbHoe GochopunupoBanue. [IpenmyrecTBa adpoOHOTO MyTH OOMEHA BEIIECTB Iepes aHadpoOHBIM. D(PPEKTUBHOCTH
HHEPreTHUECKOro oOMeHa

2.5

Peaknum wmaTpuyHOro cuHres3a. [IpMHIONI KOMIUIEMEHTApHOCTH B pEAaKIUAX MAaTPUYHOTO CHUHTEe3a. Peanm3anus HaclieICTBEHHOU
uHpopmanuu. ['eHermueckuif Kox, ero cBoiictBa. TpaHckpunuus - wmarpuudblii cuHTe3 PHK. IlpuHIMNBl TpaHCKpUMLIKU:
KOMIUIEMEHTApHOCTh, aHTUIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. TpaHcisnus u ee stanbl. Ydactue TpaHcnopTHbix PHK B Onocunrese
Oenka. YcioBus OuocunTesa 6enka. Koguposanue amuHokuciaot. Poias pubocom B OnocuHTese Oernka.

Opranuzanus reHomMa y MpoKapHoT M 3yKapuoT. Perynsauus akTUBHOCTH T€HOB y mpokapuoT. ['unotesa onepona (®. XKaxo6, JK. Mano).
Perynsmust oOMEHHBIX MPOIECCOB B KieTke. KiieTounsiil romeocTas.

Bupycsl - HekieTounble HOpMBI KHU3HH U 00JIMTaTHBIE Tapa3uThl. CTPOGHUE MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.




Bupychbie 3a0oneBanms yenoBeka, )uBoTHbIX, pacteHuit. CITUJI, COVID-19, connanbHbie 1 MEIUIIMHCKHAE TPOOIEMBI

2.6 Knerounsnii nuki, ero nmepuoas! U perymsinua. Matepdasza u Muto3. OcoOEHHOCTH MPOLIECCOB, MpoTeKaromux B uHTEepdase. [loaroroska
KJIeTKH K pJeneHuto. [IpecuHterndyeckuil (MMOCTMUTOTUYECKHMH), CHHTETUYECKUH M IMOCTCHUHTETHYECKMH (IPEMUTOTHYECKHUI) Hepuojbl
UHTEpQa3bl.
Marpuunbiii  cunte3 JIHK-permmkauums. [lpunuunel  perumkanuu  JIHK:  KoMIuileMeHTapHOCTb, MOJTYKOHCEPBATHBHBIM  CHHTE3,
anTunapauieabHocTs. Mexanusm perukanuu JHK. Xpomocomsl. Ctpoenue xpomocoM. TenoMepsl u Teromepasza. XpOMOCOMHBIN HabOP
KJIETKH - KapuOTHUIl. JIUMIonIHbIN U ranjaouaHbIi Habopbl XpoMocoM. ["'oMonornynabsie XpoMocoMsl. I10710BbIE XPOMOCOMBI.
I[CJ'IGHI/IG KJIIETKHU - MUTO3. CTaZII/II/I MHTO3a U MMPOUCXOAAINHNE B HUX MPOLCCCHI. Tuner muTO3Aa. KapI/IOKI/IH€3 U IIUTOKHUHES. brnonornueckoe
3Ha4YeHue MUTO3a. Perynsauus MUTOTHYECKOrO IUKIIa KiIeTkH. [IporpaMMupyemas kietodHas Tuoesns - aromnros.
@DyHKIMOHAIbHAS TEHOMUKA

3 OpraHu3m Kak 0HOJI0OTHYeCKasi cUcTeMa
3.1 OI[HOKJ'IGTO‘IHI)IG, KOJIOHHAJIBHBIC, MHOTOKJICTOYHBIC OPIraHN3Mbl U MHOT'OTKAHCBBIC OPraHU3MBbI.

@opMbl pa3MHOXKEHMsS OpPraHM3MOB: Oecrojioe (BKJIIOYash BEreTaTWBHOE) M I0JIOBOE. Buabl Oecrnonoro pa3MHOXKEHHs: IMOYKOBaHHE,
cropyJsius, pparMeHTalysl, KIOHUPOBaHHE.

[lonoBoe pasmHoxkeHue. IlomoBbie kieTku, miau rameTtel. Meito3. Craaun meinosa. IloBenenne xpomocom B Meiioze. Kpoccunrosep.
buonornuecknii cMbICI MEN03a U TIOJIOBOTO ITporecca. Meno3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.

[TpenzapoapiieBoe pazButue. ['ameroreHes y kuBoTHbIX. [lonoBble jxene3sl. OOpa3oBaHue U pa3BUTHE MOJOBBIX KileTOK. CriepMaToreHes u
ooreHe3. CTpoeHHEe MOJOBBIX KJIETOK. OIUIOA0TBOpEHNE U 3MOPUOHATIBLHOE pa3BUTHE KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHUS: HApYyKHOE,
BHyTpeHHee. [IapreHorenes.

WuauBuayanbHoe pa3BUTHE opraHu3moB (oHToreHes). Ctaauu sMOpHOTeHe3a >KMBOTHBIX (Ha mpumepe nsarymku). JpoGnenue. Tumsl
npobaenns. OcoOeHHOCTH ApPOOJIEHUS MIIEKOMMTAIOUIMX. 3apoAbIIeBble JHCTKU (TacTpyisius). 3akjiajka OpraHoB W TKaHeW u3
3apOJIbIIIEBHIX JUCTKOB. B3auMHOe BIUsSHUE YacTell pa3BUBAIOLIETOCS 3apojblia (IMOpHOHANbHAS UHIAYKIMS). 3aKiajka MjaHa CTPOCHUS
KMBOTHOTO KaK pe3yJbTaT HepapXHUeCKUX B3aMMOJCHUCTBHI reHOB. BiusHue Ha SMOpHOHAIbHOE pa3BUTHE PA3IUYHBIX (HAaKTOPOB
okpyxaromeid cpenpl. Poct u pasButue kuBOTHBIX. llocTaomOpuonaneHblii mnepuof. [Ipsmoe u Hempsmoe pasButhe. PasButne c
MeTaMop(o30M y OECHO3BOHOUYHBIX M II03BOHOYHBIX JKMBOTHBIX. bHonormueckoe 3HaueHUE MPSIMOrO M HENPSMOTO pa3BUTHS, HX
pacnpocTpaHeHHe B npupoje. THIbl pocTa KUBOTHBIX. DAKTOPHI PEryISIIUN poCcTa KUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHATILHOTO
pa3BUTHUS y KUBOTHBIX U 4YeloBeKa. [lepnosibl OHTOreHe3a 4eaoBeKa.

Pasmuoxenune u pasButue pacteHuil. ['amerodut u cropodur. Meio3 B XKHM3HEHHOM IMKJEe pacTeHnit. OOpa3oBaHHE CIOp B IMPOIECCe
Mmeio3a. I'amerorenes y pacreHuil. OIUIONOTBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. J[BOWHOE OIJIOJOTBOPEHHE Yy IBETKOBBIX
pactenuii. OOpa3oBaHue M pa3BUTHE CEMEHU. MeXaHU3Mbl PETYISIIIUU OHTOTeHE3a Y PACTEHUH U KUBOTHBIX




3.2

HCTOpI/IH CTAaHOBJICHUA W Pa3BUTHUA I'CHCTUKHW KaK HAyKH. OCHOBHBIE T€HETHYECKHE ITOHSATHS W CHMBOJBI. [ OMOJOrHYHEIC XpOMOCOMEI,
AJUICJIbHBIC T'CHBI, AJbTCPHATHUBHLIC IIPU3HAKH, JOMUHAHTHBIM H peuecanHHﬁ MMpU3HAK, IOMO3UroTa, rerecpo3urora, 4YucCras JIMHUA,
FI/I6pI/II[bI, I'CHOTHUII, (bCHOTI/IH. OcHOBHEBIE MCTOABI ITCHCTHUKMU: rH6pH,I[OJIOFH‘IeCKHI>'I, HHTOHOFH‘I@CKHﬁ, MOHCKYJIHpHO'FCHeTI/I‘ICCKI/Iﬁ

3.3

Monorubpuanoe ckpemuBanue. [1epBolii 3axkon MeHens - 3akoH enHo00pa3usi THOPUI0B epBOro mokojeHus. [IpaBuino JoMuHUpPOBaHUS.
Bropoii 3akon MeHens - 3aKOH pacllleluIeHus pu3HaKkoB. Lluronoruyeckue 0OCHOBbI MOHOTHOPUAHOTO CKpeluBaHus. ['unoreza 4ucToThl
ramer.

AHanmsupyroiee ckpeniuBanue. [IpomexyTodnblil XapakTep HacienoBaHus. Paciieruienre npu3HakoB pY HEMOJIHOM JOMUHUPOBAHUH.
JuruOpunHoe ckpeniuBaHue. Tperwid 3akoH MeHaens - 3aKOH HE3aBUCHMOTO HACIEIOBaHUS MMPHU3HAKOB. lluTonormdeckne OCHOBEHI
JUTUOPUIHOTO CKPEIIMBAHMSL.

CueruienHoe HacnenoBaHue npusHakoB. Pa6otel T. Moprana. CueruieHHOe Hacjel0oBaHHE I'€HOB, HApYLICHUE CLEMJICHHUS MEeX]y FeHaMU.
XpOMOCOMHAasI TEOPHUS HACIEACTBEHHOCTH.

I'eneruka nosna. XpoMOCOMHBIM MEXaHU3M ONPEIEIICHUS 110J1a. AYTOCOMBI U ITOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN U reTepOraMeTHBIH MOI.
I'eneTnueckass CTpyKTypa IOJOBBIX XpoMocoMm. HacnenoBaHue NpHU3HAKOB, CLEIUICHHBIX C IOJIOM. ['€HOTHII Kak ILEJIOCTHAs CHCTEMA.
[TneioTponus - MHOKECTBEHHOE JIeHCTBUE F'eHa. MHOKECTBEHHBIN ajenn3M. B3anMonelicTBre HealulenbHbIX T€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [lonumepus

3.4

B3aumoneiictBue reHotuna u cpeabl npu (opmupoBaHuM (eHorumna. M3meHumBocTh npu3HakoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE
npu3HaKku. Bubsl ”3MEHYMBOCTHU: HEHACIIEACTBEHHAsI U HACJIEICTBEHHASI.

MoaudukanronHas HW3MeHYMBOCTb. Ponb cpensl B (GopMHpOBaHUMM MOAM(UKAIMOHHON H3MeHuMBocTH. Hopma peakuuu mnpu3HaKa.
Bapuanuonnslii psaa v BapuanmonHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON U3MEHYUBOCTH.

['enoTnnuyeckass u3MeHUYMBOCTh. CBOICTBa I'€HOTHNUYECKOH H3MEHYMBOCTH. BHIBI M€HOTHMNHYECKOH W3MEHUYMBOCTU: KOMOWHATHBHA,
MyTallMOHHAas.

KomOuHaTuBHasT W3MEHUYMBOCTh. MeHo3 M TOJOBOM IMpolecc - OCHOBa KOMOWHATMBHON H3MEHYMBOCTH. Poinb KOMOMHAaTHBHON
U3MEHYMBOCTHU B CO3/JaHUH T'€HETHYECKOr0 pa3Hoo0pas3us B IpeJiesiax OJHOrO BUJA.

MyTtannoHHas U3MEHYMBOCTb. BUibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, TeHOMHBbIE. CIIOHTaHHbBIE U UHAYLMPOBAaHHbIE MyTalluu. SIepHbIE U
nuTOoIIa3MaTuyeckue Myrauud. Comaruyeckue M MmoJjioBele MyTanuu. [IpHurHbl BOZHUKHOBEHUS MyTanuil. MyTareHbl U UX BJIMSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO IpoIiecca. 3aKOH TOMOJIOTUYECKUX PSIIOB B HaciaeAcTBeHHOM n3MeHunBocty (H.M. BaBuios).
BHesnepHas 13MEHUMBOCTb U HACJIEICTBEHHOCTD

3.5

Kapuotun uyenoeka. MexayHapoaHasi MporpamMma HMCCIEAOBAaHUS TE€HOMA 4YeJoBeKa. MeToabl H3y4eHUs TE€HETUKH 4YeJOBeKa:
TeHEaIOTUYECKUH, ONM3HEIOBBIN, IIMTOTCHETUYECKHM, MOMYISIIIHOHHO-CTATUCTUYECKHUN, MOJEKYIsSIpHO-TeHeTHYeckuil. COBpeMEeHHOE
onpeesieHue NeHOTUIa: MOJTHOTEHOMHOE CEKBEHHpPOBaHUE, T€HOTUIIMPOBaHUE, B TOM yucie ¢ nomoinbto [I1[P-ananu3a. HacnencrBenHbie




3a0o0sieBaHus 4ejioBeKa. ['eHHble U XPOMOCOMHELIC Oone3Hu denoBeka. boiesHu ¢ HaCHe,HCTBeHHOﬁ mpeaApacInoIOKCHHOCTBIO. 3HaucHME
MEIUITUHCKON T'€HETUKHU B IpeaAOTBPAIICHHUU U JICHCHUU I'CHCTUYCCKUX 3a00JieBaHuil yeaoBeka. CTBOJIOBBIE KICTKH

3.6

JlomecTukanus u cenekuus. 3apokIeHue cesIeKIMK U fomectukanuu. Yuenue H.M. BaBunosa o 1ieHTpax NporCX0XKIEHUSI U MHOTOO0pa3us
KYJIbTYpPHBIX pacTeHuil. Poib cenekiuu B CO3/IaHuU COPTOB PACTEHUM U MOPOJI )KUBOTHBIX. COpT, MOpo/ia, MITaMM. 3aKOH TOMOJIOTHYECKHUX
PSAOB B HAcenCTBeHHOM n3mMenunBocTy H.W. BaBunoBa, ero 3HaueHue Jisi CEJICKIIMOHHON pabOTHI.

Mertoapl cenekimoHHOoM paboThl. MIcKkyccTBEHHBINM 0TOOP: MAaCCOBBIN M MHAUBUIYaATbHBINA. DTanbl KOMOMHAIIMOHHOW cenekuuu. Mcneitanue
pou3BouTeNe o MoToMcTBY. OTOOP M0 TEHOTHITY C TOMOIIBIO OIIEHKH ()eHOTHUIIA TOTOMCTBA U OTOOP MO TE€HOTHITY C TOMOIIBIO aHAINU3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ]l CEJICKIIMOHHOW paboThl. PaguanMoHHBIA UM XMMUYECKUIl MyTareHe3 Kak HCTOYHHK MyTalui y
KYJIBTYPHBIX (OpM oOpraHu3MoB. lcmonp3oBaHHE TEHOMHOIO pEAaKTHPOBaHUS U MeTonoB pekoMmOumHaHTHBIX JIHK s momyuenus
MCXOJIHOTO MaTepHuaa JUisl CEJICKIUU.

[Tonyuenue mnonumionaoB. BHyTpuBuaoBas rubpuau3anus. biuskopoacTBeHHOe cKpeuluBaHue, uiau uHOpuauHr. HepoactBeHHOE
CKpeluBanue, Wik ayropunuur. ['erepo3uc u ero mpuuuHbl. Vcmonp3oBanue rerepo3uca B cenekuuu. OTaalieHHas THOpUIU3AIIUS.
[Tpeononenue GecruioAMsI MEXBUIOBBIX THOPUIOB. JIOCTHKEHHSI CEJIEKIIUU PACTEHUI U KUBOTHBIX

3.7

OOBeKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, - KI€TOYHbIE U TKaHEBbIE KYJIbTYpbl, MUKPOOPTaHU3MbI, UX XapaKTepUCTHKA. TpaauliioHHAas
OMOTEXHOJOTHs: XJieOomeueHue, IONIydYeHHEe KHUCIOMOJOYHBIX MPOAYKTOB, BHHOAeNIHE. MukpoOuonorunueckuii cuHre3. OOBEKTHI
MUKpOOHOJIOrHYecKuX TexHoiorui. [Ipon3BoacTBo Oenka, aMUHOKHUCIOT U BUTaMUHOB. VcKycCcTBEHHOE OII0I0TBOpeHHE. PekoHCTpyKIus
AULICKIETOK U KJIOHUPOBAaHUE KUBOTHBIX. MeTO TpaHCIUIaHTALUU SIEP KIETOK.

XpoMocoMHass M TeHHas WH)XeHepus. VCKycCTBEHHBbIH CHHTE3 TeHa U KoHcTpyunpoBaHue pekoMOuHaHTHbIX JIHK. JlocTmkenus wu
NEePCHEKTHUBBI XPOMOCOMHOM M T€HHOM MH)KeHepuu. MeanImHCKIe OMoTeXHOIOTHH. Mcronb30BaHue CTBOJIOBBIX KIETOK

Cucrema u MHOroo0pa3sue OpraHu4ecKoro Mupa

4.1

Buonornueckoe pasHooOpasue opraHn3mMoB. COBpeMEHHas CHUCTeMa OpraHM4eckoro Mupa. lIpuHImnbBl kiaccudukaluu OpraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS U KHU3HEJAEATEITbHOCTH OAHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu, OJHOKIETOUHbIE IPUOBI, OJHOKIETOUHBIE
BOJIOPOCIH, JApyrue mnpoTuctbl. KonoHuanbHble oOpraHu3Mbl. JIBH)KEHHE OJHOKJIETOYHBIX OpPraHHU3MOB: aMeOOHJHOE, >KIYTUKOBOE,
pPECHMUHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB. Pa3apaxuMoCTh y OTHOKIETOUYHBIX OPraHu3MOB. TakcuCh

4.2

MHorokieTo4Hslie pacTCHUA. B3anMocBs3b yacTell MHOTOKJICTOYHOI'O OopraHusma. TKaHI/I, OpraHbl U CUCTCMbI OPraHOB MHOTOKJICTOYHOI'O
oprann3ma. Opranu3M Kak eawHoe 1enoe. TkaHu pacTeHui. THIbI pacTUTENBHBIX TKaHEHW: oOpa3zoBaTeibHas, MOKPOBHAs, MPOBOISINAS,
OCHOBHas1, Mexanndeckasi. OCOOCHHOCTH CTpOCHHUS, (DYHKITUHN U pACTIONIOKEHUS TKaHEH B OpraHax pacTCHHIA




4.3

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHuil. OyHKIIUKU OpraHoB U cucteM opraHoB. Kapkac pactenuii. JIBukeHre MHOTOKJIETOUYHBIX
pacTeHui: Tponu3Mbl W HacTuu. [loryomieHue BOJBI, YIJIEKUCIOrO Ta3a M MHUHEPAJbHBIX BEIIECTB pPACTCHHUSIMU. JlpIXxaHUWE pacTEHUM.
Huddys3us razoB yepe3 MOBEPXHOCTh KJIETKHU. TpaHCHOPTHBIE CUCTEMBbI pacTeHui. Boijenenue y pacTeHuil. 3ammTa y MHOTOKJIECTOYHBIX
pactenuit. Kyrukyna. CpencTBa macCUBHON M XUMHUYECKOM 3aIUThl. DUTOHIIHUIBI.

Pa3znpaxkxuMoCcTh W peryssius y opraHu3MoB. Pa3pa’kuMOCTh W peryisiius y MHOTOKJIETOYHBIX pacTeHuid. PocToBble BemiecTBa M HX
3HAYCHHE

4.5

MHOroKII€eTOUHbIE KUBOTHBIE. B3aMOCBSI3b YaCcTEll MHOTOKJIETOYHOIO OpraHnu3Ma. TkaHu, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO
opranu3ma. Opranu3M Kak enuHoe Imenoe. ['omeoctad. TkaHU >KUBOTHBIX M 4eJOBEKAa. THIBI >KUBOTHBIX TKAaHEH: JMUTEIMAIIbHAS,
COEIMHUTEINbHASA, MbIlIIeYHasA, HepBHAast. OcOOEHHOCTH CTpOeHUs, GYHKIIMIA U PACTIONOKEHHS TKaHel B OpraHax *KHBOTHBIX U YeJIOBeKa

4.6

Oprasel 1 CUCTEMBI OPraHOB >XKMBOTHBIX. DYHKIMM OpPraHoB U cucTeM opraHoB. Onopa Tena opraHu3moB. CKelleTbl OZHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. HapyXHbIN 1 BHYTpeHHMI ckeneT. CTpOEHHE U THUIIbI COEIUHEHUS KOCTEH.

JIBrKEeHNE MHOTOKJIETOYHBIX )KUBOTHBIX. [IMTaHne ;kMBOTHBIX. [IMTaHNe MO3BOHOYHBIX )KMBOTHBIX. J[pIXaHHE KUBOTHBIX. KOXKHOE IbIXaHHUE.
’KabGepHoe u erouyHoe JbIxaHue.

JIpIxaHWE IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUsS JIETKUX IO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenbHas cuctema
yelnoBeka. MexaHn3M BEHTWIALMM JIETKMX y NTHL M MICKONMMUTAKOUIUX. TpaHCIOPT BEIIECTB y OPraHM3MOB. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHocHass cucrema M ee opraHbl. KpoBeHOCHas cucCTeMa II03BOHOYHBIX JKMBOTHBIX. Kpyrm KpoBooOpaiieHus.
OBOJIIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMbl MO3BOHOYHBIX >KMBOTHBIX. BbiieneHue y opraHuzmoB. Beiienenue y
KUBOTHbIX. CoOKparuTenbHble Bakyoiau. Opranbel BelaeneHHsd. CBsA3b IOJOCTU Tela C KPOBEHOCHOW M BBIIEIMUTEIBHOW CHCTEMaMH.
Boigenenue y MmO3BOHOUYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX mpou3BojaHbIE. Pa3zapakumMocTts U
peryisuus 'y opraHusmMoB. Pa3zapa)kuMocCTh y OJHOKJIETOYHBIX OpraHu3MoB. TakcucCbhl. Pa3npakMMoOCTh M PETyJALMs Y MHOTOKIETOYHBIX
pactenuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduiekTopHas pPeryisiius y MHOTOKJIETOYHBIX >XHBOTHBIX. HepBHas cucrtema M ee OTAENbl. DBOJIOLHUOHHOE
YCIIOKHEHNE CTPOCHHSI HEPBHOM CHCTEMBI Y JKUBOTHBIX.

PazpaboTka anroputMoB u mporpamMm i 3(QQekTHBHON (YHKIMOHATBHOM aHHOTAIMM TE€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB,
MeTab0JI0MOB MUKPOOPTaHU3MOB, PACTEHHI, )KUBOTHBIX U YEJIOBEKa

OpFaHH3M YEJI0BCKA M €r0 310POBLE

5.1

Opransl ¥ CUCTEMbI OpraHoB yesoBeka. OT/iesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas ayra. bezycinoBHbie
" YCJIOBHLIC pe(bHeKCLI. FyMopaana;I peryjsinyusa U SHAOKPUHHAA CUCTCMA JXKUBOTHBIX W YCJIOBCKA. Kenesnl BHIIOKpPIHHOfI CHUCTEMBI U HUX
ropMoHsbl. JleiicTBue TOpMOHOB. B3anMOCBsI3b HEpBHOW W SHIOKPUHHOW cucTeM. [ mmortamamo-runoduszapHas cucrema. Pediexc wu




peduiekTopHas yra. besycinoBHbie U ycIOBHbBIE pedIieKCh

5.2 3ammra opranu3ma ot Oonesneil. UIMMmyHHas cucrema yenoBeka. KileTOYHBIN U T'yMOpaJIbHBIM UIMMYHHUTET. BpoxX1eHHBIN, TPHOOPETEHHBIN
crenuduieckuii UMMYHHTET. Teopus KioHanIbHO-cenekTuBHOro ummynurera (I1. Dpaux, .M. bepuer, C. Tonerasa). BocranutensHbie
OTBETHI OPraHu3MOB. PoJib BpOKIEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUN

5.3 KpoBenocHas cucrema u ee opranbl. Cepalie, KPOBEHOCHBIE cOCYABI i KpoBb. Kpyru kpoBooOpamienus. PaboTa cep/ia u ee peryssius

5.4 Ipixanne dyenoBeka. [luddys3us razoB depe3 MOBEPXHOCTh KIETKU. JlpIxaTenmpHas cucTeMa dYenoBeKa. JlpIxarenbHass MOBEPXHOCTD.
Perymsimus npixanus. JprxareiabHbie 00BbEMbI

5.5 [IumeBaputenbHass cucteMa 4enoBeka. OTaenbl NUIIEBApUTENbHOrO Tpakra. [luimieBapurenbHble >Kene3bl. BHYyTpumosnoctHoe u
BHYTPUKJIETOUHOE MUIIIEBaApEHUE

5.6 [ToxpoBbl U ux npousBoanbie. Opransl BbieneHus. [louku. Ctpoenne u pyHkunoHupoBanue HeppoHa. OuibTpanus, ceKpenus u oopaTHoe
BCachIBaHHE KaK MEXaHU3MbI pabOThI OpraHoB BeleneHus. OOpazoBaHHe MOYH Y YelloBeKa

5.7 JIBikeHue yenoBeka: MplliedHas cuctema. CKeleTHbIe MBI M UX paboTa. CTpoeHHe U TUIIBI COeAMHEHUS KOCTeH

6 Teopust 3Bosonuu. Paspurue :xnu3Hu Ha 3emuie

6.1 OpomoronHas teopus Y. Jlapsuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U Hay4dHas JesaTteabHocTh Y. JlapBuHa.

JBroxynye cuibl 3Botonuu BUoB 1o Y. JlapuHy (BbICOKass HHTEHCUBHOCTh PA3MHOXKEHMsI OPraHU3MOB, HACJIECTBEHHAs! N3MEHUNBOCTbD,
O6opb0a 3a CcylecTBOBaHNE, ECTECTBEHHBIN M HICKYCCTBEHHBIN 0TOOD).

Odopmiienne cunrernueckoil teopun sBomrormu (CTD). HelftpanbHas teopust sBomonuu. CoBpeMeHHasl 3BOJIOIUOHHAS OHOJIOTHA.
3HaueHue 3BOJTIOIMOHHON Teopun B HOPMHUPOBAHUH €CTECTBEHHO-HAYUYHOI KapTUHBI MUpa

6.2 [Tomynsiust kak dieMeHTapHas enuHuna 3Botoluu. COBpeMEHHbIE METO/bl OLEHKM TE€HEeTHYECKOro pa3sHooOpa3usi U CTPYKTYphI

nomynsiiuii. VI3MeHeHne TeHo(doHAa MOMYISIINE KaK AJIEMEHTapHOE JBOJIOLMOHHOE SIBICHHE. 3aKOH TeHETHYeCKOro paBHOBecus JIx.
Xapnu, B. Baiin6epra.

DOnemeHTapHbIe (DAKTOPBI (ABMKYIIME CHIIBI) 3BONIONMU. MyTanmoHHbIH mporecc. KomOuHatuBHass W3MEHYMBOCTH. Jlpeiid TeHOB -
ClIy4yaliHble HEHANpPaBJICHHBIC W3MEHEHHWs 4YacTOT ajuiesied B momymsusax. Oddext ocHoBarens. Murparuu. M3oisius momyssiuin:
reorpaduueckas (mpocTpaHCTBEHHAs ), OMoIoruYecKas (pempoayKTUBHAS).

EcrecTBenHpiii oTOOp - HampaBisiomuid (Gaktop 3BoMOIMH. DOpMBI  €CTECTBEHHOrO OTOOpa: JBWKYIIMHM, CTAOWUIU3UPYIOIIHH,
paspbiBaromuii (qu3pynTuBHbI). [lonoBoii oT6op.




[Tprcnoco0aeHHOCTh OPraHM3MOB KaK pe3ysbTaT MUKPOIBOJIOLUMHU. BO3HUMKHOBEHME NpHUCIOCOOJeHHH y opraHuzMoB. Apomopdo3sl u
uanoanantauuu. [Ipumeps! npucnocodienuil y opranu3mMoB. OTHOCHTEIBHOCTh IPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepuu u crpykrypa. BunooOpa3oBanue kak pe3yiapTaT MUKpo3BostoLuu. M3omsanus - kiarodeBoil GakTop BUA00Opa30BaHUS.
[lytu wm cmocoObl  BHI000pa3OBaHUS: alloNaTpuueckoe (reorpaduyeckoe), cuMmarpudeckoe (IKOJorudeckoe), "MrHoBeHHOE"
(monumutonan3anus, rudpuau3anys). JurenbHOCTh HBOIIOLMOHHBIX IPOLIECCOB.

Mexanu3mbl hopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OHoOjOrMM B pa3paboOTKe HAyyHBIX METOJOB COXpaHEHHs Ouopa3zHooOpas3us. MHKpPO3BOMIONMS U KOIBOJIIOIMS
Mapa3ruTOB U MX X035eB. MexaHn3Mbl HOPMUPOBAHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOpHOBI C HEl

6.3

Mertobl u3ydeHust MaKpodBoJtoIuK. [laneoHTonornyeckue MeTo bl u3ydeHust 3Boonuu. [lepexontbie GopMbl U PUIOTCHETHUECKUE PSIJIBI
OpPraHU3MOB.

buoreorpadudeckne meroasl u3ydenus spomonnn. CpaBHeHue (Giaopsl u (ayHbI MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obiactu
3emiu. Buabl-oHIEMUKH U PETTUKTHI.

3M6pI/IOJ'IOFI/I‘-I€CKI/I€ nu CpaBHI/ITeJ'II)HO-MOp(l)OJ'IOFI/I‘-ICCKI/IG MCTOABI U3YYCHH S DBOJIIOIUH. I'eneTnyeckne MeXaHU3MEI SBOJIFOIITUH OHTOI'CHE3a U
HOSIBJICHUS SBOJIFOLIMOHHBIX HOBILIECTB. |'OMOJIOrMYHBIE M aHAJIOTMYHbIE OpraHbl. PyquMeHTapHble OpraHbl M aTaBU3Mbl. MoJeKyssipHO-
T'€HETUYCCKUC, OMOXMMHYECKHME KM MaTeMaTHYECKHE MCTOABI H3Y4YCHHA OSBOJJIOLUH. TI'omoJyiorMYHBIE TEHBI. COBpeMeHHLIe METO/bI
HOCTPOCHUS (PUITOT€HETHYECKUX JePEBHEB. XPOMOCOMHBIE MYTAILlMU U YBOJIOLMS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TTpaBuiia) 3BoJtonri. HeoOpatumocTs sBosonuy. AantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOITUU

6.4

HayuHble runore3bl MpOUCXOXKIEHHs >KU3HM Ha 3emiie. AOMoreHe3 W maHcrnepmus. [loHaydHbIe NMPEJICTaBICHHUS O 3apOXKACHUU KU3HU
(kpeaunoHu3M). I'unore3a MOCTOSIHHOIO CaMO3apOXACHUS KU3HU U ee onpoBepkeHue onbitaMu @. Penu, JI. Cnamnanuany, JI. [lactepa.
[TponcxoxxaeHue sKu3HU U aCTPOOUOIIOTHSL.

OCHOBHBIE 3Tanbl HEOPTaHMYECKOW ABotonuH. [lmanerapHas (reojornyeckasi) SBOJIONMS. XUMHUYECKas dBOJIONHSA. AOUOTCHHBIM CHUHTE3
OpraHu4eckux BemecTB U3 Heopranmdeckux. Ombir C. Mumiepa u I'. FOpu. OGpa3zoBanue monuMepoB u3 MoHoMepoB. KoanepBarHas
runore3a A.M. Omnapuna, runoreza nepBuyHoro OynpoHa J[x. XomnaeliHa, renernyeckas runoreza I'. Memnepa. Pu6osumer (T. Yek) u
runotesa "mupa PHK" V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE IPOTOKIIETKH.

Hcropust 3emiim U MeTOAbl €€ M3ydeHHs. lIckomaemble OpraHW4YecKHe OCTaTKH. ['eoxpoHosioruss U ee Meroabl. OTHOCUTENbHAs W
abCoII0THAs TEOXPOHOIOTUs. [ €OXpOoHOIOrnYecKas Kajia: 30Hbl, 3pbl, IEPHOAbI, STOXH.

HauanbHble 3Tamnbl opranndeckoit 3potonuu. [losiBinenre u 3BoOLNS NEPBHIX KIETOK. DBOMIONM MeTabonu3mMa. BosHUKHOBEHHE MEpPBbIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE OMOIIICHKH KaK aHaJor NepBbIX Ha 3emiie coodecTB. CTpoMaToauTsl. [IpokaproThl M 3yKapHOTHI.
[Tpoucxoxaenue 3ykapuoT (cumMOuoreHe3). DBOIIOIMOHHOE MPOMCXOXAECHUE BHPYCOB. [IponcxoxkIeHrne MHOTOKJIETOYHBIX OPraHU3MOB.
B03HUKHOBEHHE OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamnbl 3BOMIONMU BBICIIMX pacTeHHi. OcHOBHBIE apoMop(o3bl pacTeHud. Boixox pactenuii Ha cymry. [losiBieHue cropoBbIX




pacteHuii u 3aBoeBanue UM cyiu. CemeHHble pacTeHus. [IpoucxoxaeHne 1BETKOBBIX PACTEHUH.

OCHOBHBIE ATaITbl HBOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apoMop( 036l KUBOTHBIX. Benackas dayna. KemOpuiickuii B3phIB - MOSIBICHUE
COBpEMEHHBIX TUNOB. [lepBble XOpaoBble KUBOTHBIE. JKU3Hb B BOjE. DBOMIOLMA 1M03BOHOYHBIX. IIponcxoxaenne ampuOuil 1 penTUiIvi.
[Tponcxoxaenne MieKONUTAOMMX W OTUN. [IpuHIMD kimodyeBoro apomopdosza. OcBoeHue OECIO3BOHOUHBIMU U TO3BOHOYHBIMHU
KUBOTHBIMH CYILH.

Pa3BuTHe xu3HM Ha 3emie 1O 3paM U MepuojaM: apxeH, NpoTepo30il, naneo30il, Me3030H, kaitHo30i. OOIIas XapakTepucTUKa KiMMaTa U
reoJiornyeckux mnporecco. [losiBieHHe M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJeoOpa3oBaHME: €ro yCJIOBHUS U BIMSHHE Ha Ta30BbIH
cocTaB aTMOC(]ephl.

MaccoBble BBIMHpaHHS - O3KOJOIMUYECKHE KpU3HChl mnpouuioro. [IpuuumHbBl M ciaeacTBUS MaccoBbIX BbIMUpaHuil. CoOBpeMEHHBIN
HKOJIOTUYECKUI KPU3HC, EF0 0OCOOEHHOCTH

6.5

Paznensl 1 3amaun antponosnorur. Meronapl antponosjorud. CTaHOBIEHUE MPEICTABICHUN O MPOMCXO0XKJIEHUU udenoBeka. COBpeMEHHbIE
Hay4yHbIEC TEOPUHU.

CxoncTBO yenoBeka C JKMBOTHBIMU. CHCTEMaTHYeCKOe I0JIOKEHHE uenoBeka. CBHUAETENbCTBA CXOJCTBA YEJIOBEKa C JKUBOTHBIMHU:
CPaBHUTENBHO-MOP(OJIOrHUECKIE, IMOPUOTIOTHUECKUE, (PU3H0I0ro-OnoXuMuUueckue, rnopeneHueckue. OTIUUMs YelloBeKa OT KHBOTHBIX.
[TpsiMOx0’K€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHE roJI0BHOTO MO3ra M BTOPOW CUTHAJIBHOW CUCTEMBI.

JBmwxyume cuibl ((pakTopbl) aHTpoIroreHesa: Ouosorudeckue, conuaabHble. COOTHOLIEHHE OMOJIOTMYECKUX M COLMAIbHBIX (PaKTOPOB B
AHTPOIIOTEHE3E.

OcCHOBHBIE CTaUU AHTPOINOIreHE3a. ABCTPAIIONMUTEKH - ABYHOTHE NIPEIKH JIOAcH. UenoBeK yMenbli, IepBble U3TOTOBICHUS OPYAUM TpyZa.
UYenoBek MpsAMOXOASIINN U NEPBBINA BBIXOJ JtozeH 3a npeaensl Appuxu. Uenosek reiinenbOeprckuil - oOMui MpeloK HeaHAepTalbCKOro
4eJI0OBEKa U 4YeJIOBEeKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUI Kak BHJ JIIOAEH XOJOJHOro KinMaTa. YermoBeKk pa3yMHBI COBPEMEHHOTO
TUIIA, IEHUCOBCKUH YeJI0BEK, OCBOCHHE KOHTUHEHTOB 32 MpeneiamMu AQppuki.

DOBOJIIOLIMS  COBPEMEHHOT0 uesioBeKa. EcTecTBeHHBI OTOOp B MNOMyMALUSAX dYenoBeka. MyTalMOHHBIA Mpolecc W HOIUMOP(U3M.
[TonmynsiiOHHBIE BOJIHBL, Ipeiid reHoB, Murpauus u "3¢GdexT ocHoBaTens" B MOMYJSIUAX COBPEMEHHOTO YETIOBEKa.

Yenoseueckue pacwl. Ilonarue o pace. bombmime pacel: eBporeoujgHas (eBpasuiickas), aBCTpallo-HETpoMJHas (dKBaTOpHUaIbHAA),
MOHTOJION/THAs (a3uaTCKO-aMepHKaHCKas). BpeMs m myTu pacceneHusi denoBeka mo IwiaHere. EauHCTBO denmoBeueckwx pac. Hayunas
HECOCTOSTENLHOCTh pacu3Ma. [IprcrnocobaeHHOCTh YeoBeKa K pa3HbIM YCIOBUSAM OKpYXarollei cpenbl. BiusHue reorpadudeckoit cpenbl u
npeiida reHoB Ha MOP(HOJIOTHIO U (PU3NOJIOTHIO YEJIOBEKa

JKoCHCTEeMbI U NMPUCYLIHE HM 3aKOHOMEPHOCTH

7.1

Pa3nensl u 3anaun sxonorun. CBsI3b HKOJIOTUHU C IPYTUMHU HAYKaMH.
Metonsl skonoruu. IloneBble HaOMIOAEHUS. DKCIEPUMEHTHl B SKOJOTHH: NMPUPOAHBIE U J1abopaTopHble. MoaenupoBaHUe B 3KOJOTHH.




MOHUTOPUHT OKPYXAIOIIEH CPeIbl: JOKAIbHBIN, PETMOHAILHBIN U TJI00ATbHBIN

7.2

Okonoruyeckne (akTopsl U 3aKOHOMEPHOCTH HMX JeiictBusa. Kiaccudukanus skojgormueckux (axTopoB: aOMoTHYEecKHe, OMOTHYECKHUE,
aHTpororeHHpie. OOIME 3aKOHOMEPHOCTH JEUCTBHS JKoNorudeckux ¢akropos. I[IpaBmio munumyma (K. [npenrens, 0. JInOwux).
TonepanTHOCTh. DBPUOHMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopel. CBeT Kak »dKonoruueckuii Qaxrtop. JlelicTBUe pa3HBIX YYacTKOB COJHEYHOTO CIEKTpa Ha OPraHu3MBI.
OKOJIOTUYECKHE IPYMIbl PACTEHUN M MKUBOTHBIX IO OTHOLIEHMIO K cBeTy. CurHaibHas poiib cBeta. dortonmepuoausM. Temmeparypa Kak
sKosoruueckuii (akrop. JleiictBue Temmeparypbl Ha OpraHu3Mbl. [IOMKHUIOTEpMHBIE M TOMOHOTEPMHBIE OpPraHU3MBL. DBPUTEPMHBIE H
CTEHOTEPMHbIE OPTaHU3MBbI.

BnaxnocTs kak sxonorudeckuit Qgaxrtop. [Ipucnocobnenuss pacTeHuil Kk moanep>kaHuI0 BoaHOTo OamaHca. Knmaccudukainus pacteHuil mno
OTHONICHHUIO K BoJie. [Ipucnocobnenus sKMBOTHBIX K U3BMEHEHHUIO BOAHOTO PEKUMA.

Cpenbl 00MTaHMS OpPraHU3MOB: BOJAHAs, HA3€MHO-BO3yILIHAs, [IOYBEHHAsl, TJIyOMHHAs IOANOYBEHHAsl, BHyTpHOpraHu3MeHHas. PU3UKO-
XUMHYECKHE OCOOEHHOCTH Cpell OOMTaHMs OpraHu3MoB. [Iprucrnocobienns opraHu3MoB K KU3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHE puTMbl. CyTOUHBIE M TOAWYHBIE PUTMBL. [IpHCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM
WU3MEHEHUSM yCIIOBHUH KU3HH.

Kuznennsie Gopmbl opraHuzMoB. [lonarue o xu3HeHHON ¢opme. XKuzHeHHble HOpPMBI pacTeHUM: JepeBbs, KYCTapHUKH, KYCTapHUYKH,
MHOT'OJIETHUE TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI >KUBOTHBIX: T'MJIPOOMOHTHI, T'€OOMOHTHI, a’pOOMOHTHL. (OCOOEHHOCTH
CTpOEHHS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buiuel OMOTHUECKHMX B3aMMOJCHCTBUN: KOHKYPEHLMs, XHUIIHUYECTBO, cUMOMO3 U ero ¢opmsl. [lapasutusm,
Koomeparusi, MyTyaju3M, KOMMEHCau3M (KBapTUPAHTCTBO, HaxyieOHMuecTBO). Herpoduueckue B3auMOACHCTBUSA (TOMHUYECKHE,
dopuueckue, pabpuueckue). 3HaueHHEe OMOTMYECKUX B3aWMOJICHCTBHUN JUIS CYIIECTBOBAHUS OPraHW3MOB B cpeae oburtanus. IlpuHiun
KOHKYPEHTHOT'O HCKIIIOUEHUS

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU mnomymsiuu. [lonmynsuus kak Ouosjoruyeckas cucrema. Poib HEOZHOPOAHOCTH cpelibl, (hU3MUYECKUX
OapbepoB M ocoOeHHOcTeW OuoJorMu BUIOB B (OPMHUPOBAHUM TPOCTPAHCTBEHHOW CTPYKTYpbl mNomyisiuil. OCHOBHbIE IOKa3aTelu
MONYJISALIUN: YACIEHHOCTb, INIOTHOCTh, BO3PACTHAS U I10JI0Basi CTPYKTYPA, POKIAEMOCTD, IPUPOCT, TEMII POCTa, CMEPTHOCTDb, MUTPALIMSL.
OKoJIorM4ecKasl CTpyKTypa nomyiasnud. OneHka 4YHCICHHOCTHM NOMyNIsuuu. /[MHaMuka nonyisiquu W ee peryisuusa. buoTrudeckuit
NOTEHLIMAN Nonyasauuu. MoaenupoBanue TMHaMUKH nonyisiuu. Kpusble pocta yrcieHHocTH nomysisiuiuy. Kpusble BkuBaHus. Perynsanus
YHUCIIEHHOCTU TONYJSIUN: pojib (AKTOPOB, 3aBUCAIIUMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJOrMuYeckue crparerud BuioB (r- m K-
CTpaTerun).

[Tonstue 06 sKoMOrMuecKoil Humie Buaa. Mecrooburanue. MHoromepHass Monenb sKosorndeckoil Humm JIx.M. XatumHcona. Pasmepst
9Konorudeckor Humu. IlorennuansHas u peaan3oBaHHAast HALIY.

Bun kak cucrema nomynsuuil. Apeansl BUJOB. Buabl U UX KU3HEHHBIE CTpaTErMU. 3aKOHOMEPHOCTH MOBENEHUS U MUTPALUN KUBOTHBIX.




buonornyeckne nHBa3UA YYyXCPOJHBIX BUJI0B

7.4

CoobmmecTBa opranu3MoB. buoreHos u ero crpykrypa. CBsi3u MeXay OpraHu3MaMH B OHMOIIEHO3€. DKOCHCTeMa KaK OTKpPBITas CHUCTEMa
(A.Jlx. Tencin). dyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: IPOIYLIEHTbl, KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u cetu. Abuornyeckne 010ku dKkocucTeM. [1oUBBI U MBI B 3KocucTeMax. KpyroBopoT BemiecTB W MOTOK SHEPTHH B
JKOCHCTEME.

OcHoBHbIE TIOKa3aTeNIN IKOCUCTEMBI. brioMacca 1 npoayKius. DKOJIOrM4ecKUe MUpaMU/Ibl YUcenl, OMOMacChl U SHEPTHUH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cykueccuu. IlepBuyHble U BTOPUYHBIE CYKIIECCUM U MX NPUYUHBL. AHTPOIOI€HHBIE
BO3JeiCTBUS Ha cykueccuu. KnmmakcHoe coobimiectBo. buopaznooOpasue M IMOJIHOTa KpPyroBOpOTa BEILECTB - OCHOBAa YCTONYMBOCTH
COOOILIECTB.

[Tpupoanble 3KOocHCTEMbl. AHTPOIIOT€HHBIE SKOCHCTEMBI. ArposkocucTeMa. ArporeHos. Pazuums Mex 1y aHTpOIOre€HHBIMU U IPUPOIHBIMU
KOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI YypOoskocucteM. loponckas ¢aopa u ¢ayna. CuHaHTponmu3alusi TOPOACKOH (ayHBbI.
buonornueckoe ¥ XO34MCTBEHHOE 3HAYEHHME arpo’KOCHCTEM U  ypOO3KocHCcTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX
B3aMMOJEMCTBHUI OPraHU3MOB B DKOCHCTEMAX.

HepeHoc OHCPIrun MW BEIICCTB MCXKIAY CMCKHBIMU 3KOCUCTEMAaMMU. VY cTOHYMBOCTD OpraHnu3MoB, HOHYJ'ISIHI/Iﬁ U JKOCHCTEM B YCIIOBHAX
€CTECTBEHHBIX U AHTPOIIOTECHHBIX BO3/1E€HCTBUN

7.5

buocdepa - obOmennanerapHas obonouka 3eMiu, Tlie CYIIECTBYeT WM CyllecTBoBasia Xu3Hb. Yuenue B.W. Bepuanackoro o 6mocdepe.
Ob6nactu 6uocdeps! u ee coctas. JKuBoe BeriecTBo 61Mochepsl U ero PyHKIUH.

3aKOHOMEPHOCTH CyiecTBoBaHus Ouocheprl. OcobeHHOocTH OMocdepsl Kak TI00adbHOM SKOCHCTEMBI. J[MHaMHYecKoe paBHOBECHE B
6uocdepe. KpyroBopoTsl BemecTB 1 OMOre0XMMHUECKUE LUKIBI (YIiepoa, a3ota). PUTMUYHOCTD sBIEHUI B 6uocdepe.

3onanpHOCTE OMOchephl. [lonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHJApA, XBOHHBIE Jieca, CMEIIAHHbIE W IMPOKOJIMCTBEHHBIC Jieca,
CTEIIH, CaBaHHBI, ITYCTBIHH, TPOIIMYECKHE Jeca, BBICOKOropbs. Kinmar, pacTUTeNbHBINA U )KUBOTHBIA MUp OHOMOB CYIIIH.

Crtpykrypa 1 QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTeHIMaNa U Onoc@epHbIX GyHKIUN

7.6

DKOJIOTHYECKHE KPU3UCHI M WX TPHYMHBL. Bo3aeiicTBue dYenoBeka Ha Ouocdepy. 3arpsi3sHeHHE BO3AyMIHON cpeapl. OxpaHa BO3ayXa.
3arpsi3HeHue BoJIHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Pazpymenue nousel. OXxpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
AHTpPOIIOT€HHOE BO3/IEUCTBUE HA PACTUTENbHBIM U KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO M >KUBOTHOrO Mupa. OCHOBHBIE MPHUHIIMIIBI
oxpansl pupozsl. Kpacusie kauru. Oco6o oxpansemsbie npupoansie Teppuropuu (OOIIT).

borannueckue caapl ¥ 300J10rMYECKHE MTAPKU.

OcCHOBHBIE TNPUHIMIBI YCTOWYMBOIO pA3BUTUS 4YEJIOBEYECTBA W IpUPOAbl. PalMoHalbHOE NPHUPONONOIB30BAHUE U COXpPAHEHHUE
OMOJIOTMYECKOTO pa3HOOOpa3us 3eMiIH







