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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Conepxanue mnporpaMmbl, BBIJEIECHHOE K)YpPCUBOM, HE BXOAUT B IPOBEPKY
rocyJapcTBeHHoU utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi OMoJorusi — KOMIUIEKCHas: Hayka. KpaTkast uctopus pa3Butusi OMOJIOTHH.
buonornueckre Hayku ¥ u3ydaemble UMU TpoOiieMbl. DyHIaMeHTaIbHbIC, PUKIAIHBIE U
MOMCKOBBIC HAYYHBIE UCCIICAOBAHUS B OMOJIOTHH.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KApTUHBI
mupa. Ilpodeccuun, cBszanHble ¢ Ouosiorueil. 3HayeHHWE OHWOJIOTUUM B MPAKTUYECKOU
NEATEIbHOCTA YEJIOBEKAa: MEIMIMHE, CEIbCKOM XO3SICTBE, MPOMBIIIJIEHHOCTH, OXpaHE
IPUPOJIBI.

JemoncTpanuun

[Toptpersl: Apuctorens, Teodpact, K. Jlunneis, XK. b. Jlamapk, Y. Jlapun, Y. ['apgeii,
I'. Mennens, B. U. Bepnanckuii, U. I1. IlaBnos, 1. 1. Meunukos, H. 1. BaBunos, H. B.
Tumodeer-Pecosckuii, [x. Yorcon, ®@. Kpuxk, /1. K. benses.

Tabmuipl 1 cxembl: «CBsA3b OMOJIOTHH C IPYTUMH HayKaMuy», «CructemMa OMOJIOTHUEeCKUX
HAyK».

Tema 2. ’)KuBble cUCTEMbI U MX U3Yy4YeHHE

XKusble cuctemMbl Kak TpenMer u3zydeHus: Ouojoruu. CBOWCTBAa KUBBIX CHCTEM:
€IUHCTBO XMMHUYECKOIr0 COCTaBa, JUCKPETHOCTb H  LEJIOCTHOCTh, CJOXHOCTb U
YHOPSAIOYEHHOCTh CTPYKTYpPBlL, OTKPBITOCTh, CaMOOpPraHU3alUs, CaMOBOCHPOU3BEIICHHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHu3alMu >KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KIETOYHBIA, TKAaHEBbIM,
OpraHW3MEHHBIH,  TOMYJAIMOHHO-BUAOBOH,  DKOCHUCTEMHBIH  (OMOreoIneHOTHYECKui),
ouocdepnsrii. [Iporeccs, mpoucxoadiye B )KUBbIX cuctreMax. OCHOBHBIC TPU3HAKH JKHBOTO.
XKuznb kak popma cymecTBoBaHus MaTepru. Hayku, u3ydaromue >KuBble CUCTEMBI Ha Pa3HBIX
YPOBHSAX OpraHU3aLNH.

N3ydeHnne )UBBIX cUCcTeM. MeToabl Onosorudeckoil Hayku. HabGmronenue, n3aMepeHue,
JKCIIEPUMEHT, CHUCTeMaTu3auus, MertaaHaiu3. l[loHsThe o0 3aBUCMMOW M HE3aBUCUMOU
nepemeHHou. I[lnannpoBanue skcniepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [loHartre BbIOOPKH M €€ HOCTOBEPHOCThb. Pa30poc B OMOJIOrMYECKHX JaHHBIX.
OueHka JOCTOBEPHOCTH IMOJYYEHHBIX pPE3ylbTaTOB. [IpUuUMHBI HCKa)K€HHSI PE3YJIbTAaTOB
skcniepuMenTa. [IoHsTHE CTaTUCTHYECKOTO TECTA.

JdemoncTpanumn

Tabmuubsl 1 cxembl: «OCHOBHBIE NPU3HAKU KU3HWY», «buolornueckue cucTteMbl»,
«CBOICTBa XMBOM MaTepum», «YPOBHU OpPraHU3AlUU KUBOW NPUPOABD), «CTpoeHHe
KUBOTHOM KIIETKW», « TKaHU KMUBOTHBIX», «CHCTEMBI OPTaHOB YEJIOBEUYECKOIO OPraHUu3Ma,
«buoreotienos3y», «buochepar», «MeTobl U3YyUEHUS KUBOI TIPUPOIBI.

OO6opynoBanue: sabopatopHOe O00OpYyIOBaHHUE IS TIPOBEJACHHMS  HAOIIOJCHUH,
A3MEPEHUM, IKCIIEPUMEHTOB.



IpakTuueckas padora «lcrnons3oBaHue pa3IuYHBIX METOAOB MPU U3YUYEHUH KUBBIX
CUCTEM.

Tema 3. buoJiorusi KJieTku

Kinetka — cTpykTypHO-(pyHKIIMOHATbHAS €MHUIIA )KUBOTO. ICTOpUST OTKPBITHUS KIETKHU.
Pa6otsl P. I'yka, A. JleBenryka. Kierounas teopus (T. IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TOJI0KEHUSI COBPEMEHHOW KJIIETOYHOM TEOPUH.

MeTonbl MOJNEKYJISIPHOM M KIETOYHOM OHMOJIOTMHM: MUKPOCKONUS, Xpomartorpadus,
anekTpodope3, METOJ MEUYEHbIX aTroMoB, auddepeHunansHOoe LEHTpUpyrupoBaHue,
KyJIbTUBUPOBAHUE KIETOK. M3yuenue pukcupo8anHHuix Kiemok. INEKTPOHHA MUKPOCKOIUSI.
Konghorkanvnas muxpockonus. BumanvHoe (npustcusnennoe) usyuenue Kiemox.

JdemoncTpanuun

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

Tabnuuel u cxembl: «CBETOBOH MUKPOCKOI», «IEKTPOHHBIN MUKpOCKOI», «HcTopus
Pa3BUTHUS METOJIOB MUKPOCKOITU).

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKPOIIpEeNapaThl paCTUTEIbHBIX, >KUBOTHBIX U
OaKTepHAIbHBIX KIETOK.

IIpakTnueckas padora «/3ydyeHne MeTO 0B KIETOYHOM Onosoruu (xpomarorpadus,
anektpodopes, nuddepennuansaoe neHTpudyruposanue, [11IP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XHWMHUYECKUNA COCTaB KIETKA. Makpo-, MUKPO- U YJIbTPAaMHKPO3JEeMEHThl. Bonma u eé
pOJIb KaK pacTBOPUTEIIS, pEareHTa, YYaCTHE B CTPYKTYPUPOBAHUU KIIETKU, TETUIOPETYJIALNH.
MuHepasibHbIE BEIIECTBA KIIETKH, UX Ouoyiornueckas pojib. Pojib KAaTHOHOB M aHMOHOB B
KJIETKE.

Opranuueckue  BellecTBa  KIETKWA.  buosormyeckue — monuMmepsl.  benkwu.
AMMHOKHUCTIOTHBIN cocTaB 0enkoB. CTpyKTyphl OeIKoBO# MosieKky:bl. [lepBuunHas cTpykTypa
Oenka, MeNTUHAs CBsA3b. BTOpuYHas, TpeTUUHAsI, YETBEPTUUHASA CTPYKTYpHI. JleHaTypanus.
CgoiicTBa 6enkoB. Knaccudukanus 6enkoB. buonornueckue GpyHkiuu 6€1KoB. [lpuonsi.

VYrneBoasl. MoHOCaxapuabl, AUCAXaPHUIbI, OJMTrOcaxapuabsl U moiaucaxapubl. OOmmii
IJIaH CTPOCHUS W (UBHKO-XUMUYECKHUE CBOMCTBA YIJIEBOJOB. buomornueckwe QyHKIuH
YIJIEBOJIOB.

Jlumuner.  T'mapodunsHO-TUApODOOHBIE  cBoMcTBa. Krmaccudukamuss  ITUMHIOB.
Tpurmunepunsl, Gochomunuasl, BOCKH, CTepouabl. buonormdyeckne GyHKIAHU JTUTUIOB.
OO6mme cBoiicTBa OMOIOTHMYECKUX MEMOpaH — TeKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYIPOHHULIAEMOCTb.

Hyxneunossie kucnotel. [JHK u PHK. Ctpoenne HykienHoBbIX KucnoT. HykiieoTuasl.
[Tpuaun kommuiementapuaocth. [Ipasuno Yapradda. Ctpykrypa JIHK — nBoitHas cnimpais.
Mecronaxoxnaenne u buonornueckne Gpynkiuu JJHK. Bunst PHK. ®ynakunu PHK B kietke.

Crpoenune Monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue pynkinun AT®. BoccraHOBIIEHHBIE MEPEHOCYUKH, UX (QYHKIIMU B KIIETKE.
Jlpyeue wuyxneosuompughocgpamer (HT®). CexBenumpoBanue JIHK. Memoowr ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHas OuoJiorus: OnoxumMudeckrne u 0nohu3nuecKrue MUCCISIOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYpbl OHOMONEKYN. Modeauposanue cmpykmypvl u @YHKYUl



Ouomonexyn u ux komniekcos. Komnviomepuwiii ouzatin u opeanuyeckuil CuHmes OUOMOIEK)1
U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuun

Iloptperst: JI. [Tonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep,
C. Ilpy3uHep.

Juarpammel:  «PacnipeneneHne XUMHYECKUX DJJIEMEHTOB B HEXKHUBOW IIPUPOJIED,
«PacripeiesieHue XMMUYECKUX SJIEMEHTOB B dKUBOU MPUPOJIEH.

Tabmuipl u cxemsl: «llepuonnueckas Tabiuila XUMUYECKUX 3JIEMEHTOB», «CTpoeHHE
MOJIEKYJIbl BOJABDY, «BemecTBa B cocTtaBe opraHu3zMoBy», «CTpoeHHE MOJICKYJBI OelKay,
«CTpyKTYpBhl OEIKOBOM MOJIEKYNIbD», «CTpOCHUE MOJICKYJ YIIeBOAOBY», «CTpOeHUE MOJEKY
TUnUI0BY, «HykinenHoBbie KUCIOThIY, «CTpoeHue MosieKyinbl ATDy.

O6opynoBaHue: XUMHYECKasl TIOCyla U 000py10BaHUE.

JlabopaTopHasi padora «OO0Hapy)KkeHHE OCIKOB C TTIOMOIIBI0 KAUECTBEHHBIX PEAKIIHI.

JlabopaTopHasi padora «VccienoBanue HyKJICMHOBBIX KUCIIOT, BBIJCICHHBIX U3 KJIETOK
Pa3IUYHBIX OPTAaHU3MOB.

Tema 5. CTpoenue n QyHKIUM KJIETKH

Tunel KIeTOK: DyKapuoTHUeCcKas U pokapuotudeckas. CTpyKTypHO-()yHKIIMOHAJIbHBIC
00pa3oBaHUs KJICTKHU.

Crpoenue mpoKapuOTHYECKON KieTku. KietouHnas creHka OakTepuii W apxeil.
Oco0eHHOCTH CTpOoeHUs reTepoTpO(PHON U aBTOTPO(DHON MPOKAPUOTUYECKUX KIETOK. MecTo
U pOJIb MPOKAPUOT B OUOIIEHO3aX.

Ctpoenre W (QYHKIMOHUPOBAHHME OYyKapHOTUYECKOW KieTkd. [lna3maTuyeckas
meMOpana (tuazmanemma). CTpykTypa IJla3MaTHuecKod MemMOpaHbl. TpaHCHOPT BEIIECTB
gyepe3 IIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHbIM (muddysus, obneru€unas nuddysus),
AKTUBHBIM (TIEpBUYHBII W BTOPUYHBIM AaKTUBHBIA TpaHcmopT). IlomynpoHuiiaeMmocTtb
MeMOpanbl. PaGora HaTpuii-KaqueBOro Hacoca. OHJAOIMTO3: IMHHOLMTO3, (aromuros.
Ox3omuTo3. Knerounas crenka. CTpykrypa u QyHKIIMH KJIETOYHON CTEHKH PaCTEHHI, TPUOOB.

Hutomnazma. [utozons. [utockenet. JIBrkeHue 1murorsia3mMbl. OpraHouabl KIETKHU.
OnHomeMOpaHHBIE OpraHouJbl KIETKW: »sHAomuazMmarndeckas cetrb (JIIC), anmapar
["onb KK, TM30COMBI, UX CTPOCHHE U PYHKIIMU. B3anMOCBsI3b 0THOMEMOPAHHBIX OPTaHOUIOB
kieTku. CTpoeHue rpaHylsSIpHOrO peTUKyiayMa. Mexanusm uanpasnenus oenxog 6 IIIC.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankuit (arpaHyispHBIi)
sHAOIMIA3MaThuuecknuii  petukynyM. CekperopHas ¢GyHkmms  anmapata [ ombmxu.
Moougpuxayus benxoe 6 annapame I onvooicu. Copmuposka benxos 6 annapame I 0160x4cu.
Tpancnopt BemecTB B KieTke. Bakyonu pacturenbHbix Ki1eToK. Kiietounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUJIBI KJIETKH: MHUTOXOHAPHH, MIACTUIBL. [IpoucxodcoeHue
mumoxonoputi u naacmud. Cumouozenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CTpoeHue u
GYHKIIMM MUTOXOHAPHWA © TUIacTu]. llepBUYHBIC, BTOPUYHBIE W CIIOXKHBIC TLIACTHIIBI
(OTOCUHTE3UPYIOIINX 3YKAPHUOT. XJIOPOIUIACTBI, XPOMOILIACTHI, JEHKOIUIACTHI BBICIIUX
pacTEHUN.

HememOpannsie opranouibl kieTku CTpoeHue u GyHKIUA HEMEMOPaHHBIX OPraHOUAO0B
KJIeTKU. Pubocombl. [lpomescymounvie uramenmol. MukpodunaMeHTbl. AKmunosvle
Muxkpogunamenmol. MplllIeUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbI HEMbIULEYHBIX KIEMOK.



Mukpotpybouku. Knetounsiii neHtp. CTpoeHHE M JBHKEHHE >XTYTUKOB M PECHUYEK.
MukpoTpyoouKku LIUATOILIA3MBl. Lentpromns. benku, accoyuuposammbvle c
MUKpoguramenmamu u Muxpompybouxamu. Momopuvie denxu.

Anpo. OOonouka sapa, XpOMATHH, KapuoIIa3Ma, SAPBIIIKY, UX CTPOCHUE U (DYHKIIMH.
S nepHblil 6enkoBbld MaTpUKC. [IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM B MHTEP(PazHOM
anpe. Jyxpomamun u cemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. Jlunamuka si0epHoi
obonouxku ¢ mumose. HAoepnulii mpancnopm.

Knerounsie BriroueHus. CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  AYKapHOT
(pacTuTenbHOM, ) KUBOTHOU, FPUOHON).

JdemoncTpanuun

IToptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmunpl 1 cxembl: «CTpOCHUE DYKAPUOTUUYECKOU KIETKH», «CTpoeHue >KUBOTHOM
KIEeTKn», «CTpOEHHUE PACTUTENBHOM KIETKW», «CTpPOCHHE MUTOXOHIAPUN», «SIapoy,
«CTpoeHne MpOKApUOTUUYECKOU KIETKU.

O6opynoBaHuEe: CBETOBOW MHUKPOCKOII, MHKPOIPENAapaThl PACTUTEIbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpenapaThl 0aKTePHAIBHBIX KIIETOK.

JladopaTopHas padora «/3yueHne CTpOEHHUS KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTuueckas padora «/3yueHue CBOWCTB KIETOYHON MEMOPaHBI.

JlabopaTopHas padora «JccienoBaHue mia3Moan3a U Jeraa3Moiin3a B paCTUTEIbHBIX
KIJIETKaX)».

IlpakTnueckass padora «l3ydyeHHe JBHKEHHMS ULUTOIJIA3Mbl B PAaCTUTEIBHBIX
KIJIETKaX)».

Tema 6. OOMeH BellecTB M NMPeBPAllleHUE JHEPTUH B KJIEeTKe

AccuMuIISIUA U TUCCUMUIIALINAS — JIBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa BEIIeCTB:
aBTOTPO(HBIN M TeTepoTpOodHBIA. YdYacTHe KHUCIOpoJa B OOMEHHBIX Mpolleccax.
DHepreTuueckoe obOecrnieueHne KiIeTku: mpespamieHne AT® B 0OMEHHBIX Mpolleccax.
depMEeHTATUBHBIM XapaKTep PeaKkIuid KIETOYHOro MeTabonn3ma. depMeHThI, UX CTPOSHHUE,
cBoiicTBa u Mexanu3M neiictBus. Kopepmentol. Otnuunst GepMEHTOB OT HEOPTAHHMUECKUX
KaTanu3aTopoB. benku-akTuBaTopel W OCNKU-MHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH
(bepMEeHTATUBHBIX PEAKIIUN OT Pa3INYHBIX (DAKTOPOB.

[IepBUYHBIN CUHTE3 OPraHUYECKUX BELIECTB B KiIeTKE. DOTOCUHTE3. AHOKCUCEHHbIU U
oKcueeHuwlli gpomocunmes y oOaxkmepuii. Ceemocobuparowjue nuemeHmvl U NUSMeHmbl
peaxkyuoHHo2o yewmpa. Poib XoporacToB B mpoiiecce porocunTe3a. CBeToBas U TEMHOBAs
dazwr. Domoovixanue, Cs., C4. u CAM-munwvt hpomocunmesa. IIpoqyKTHBHOCTH ()OTOCHUHTE3A.
Brnusiaue paznudabix GakTOpOB Ha CKOPOCTH (hOTOCHHTE3a. 3HaueHue (OTOCUHTE3A.

XemocunTe3. Pa3HOOOpasme OpraHM3MOB-XEMOCHHTETHKOB: HUTPHPHUIIUPYIOIIHE
OakTepun, ’Kele300aKTepru, CepodaKTEpUH, BOJOPOAHBIC OaKkTeprn. 3HAUEHNE XeMOCHHTE3A.

AnaspoOHbIe oprann3mbl. Bunbl Oposkenus. [IpoaykTel Op0KeHHS U UX HCTIOTB30BAHHE
YeJI0BEKOM. AHA’pOOHBIE MUKPOOPTAaHU3MbI KaK OOBEKThl OMOTEXHOJOIMU M BO30YIUTENU
00Je3HEN.

AdpoOHBIE OpraHM3Mbl. DTambl dHEpPreTudyeckoro oomMena. IloaroToBUTENBHBIN 3Tarl.
I'ukonu3 — 6eCKUCIOPOIHOE PACUIEIIIIEHUE TITHOKO3BI.



buosiornueckoe okucieHue, Ui KIETOYHOE JAbIXaHHue. POb MUTOXOHAPUH B MpoLieccax
ouonornueckoro okucnenus. [uknmyeckue peakiuu. OkucnurenbHoe GhochopuiupoBaHue.
Onepeus memopanunozo epaduenma npomonos. Cunmesz AT®: paboma npomonnou ATD-
cunma3zwl. IlpeumyniecTBa a’poOHOro NyTH OOMEHAa BEHIECTB TEpea aHadPOOHBIM.
O} heKTUBHOCTH SHEPTETUUECKOTr0 OOMEHA.

JdemoHncTpanuun

[Toptpetsr: Jx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuenn, I'. A. 3aBap3uH.

Tabmuipl u cxembl: «DOTOCUHTE3», «IHEpreTUYecKuii oOMen», «buocunres Oenkay,
«Ctpoenue hepMeHTay, « XEMOCHUHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOT, 000pyI0BaHUE JIJIsi IPUTOTOBICHHUS TOCTOSTHHBIX
U BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHasi padora «/3ydeHune KaTaJUTUUECKON aKTHUBHOCTU (epmMeHTOB (Ha
npuMepe aMusia3bl UK KaTaaasbl)y.

JlabopaTopHasi paGora «l3yueHue G(epMEHTATUBHOTO pacCHICIJICHUS TEPOKCHUIA
BOJIOPO/Ia B PACTUTEIILHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTopHasi padoTa «CpaBHeHHE MTPOIECCOB (DOTOCHHTE3a U XEMOCUHTE3a ».

JlabopaTopHasi padoTa «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U ABIXaAHUS.

Tema 7. HacaeacrBeHHast uHGOPMALUSA M peajnu3anus e€é B KJIeTKe

Peakunu maTpuyHoro cuatesa. [ I[pyuHIUIT KOMIITIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOTO
cuHTe3a. Peanmumzamnus HacieacTBeHHOW wHGopMmanuu. ['eHeTHYecKuil Ko, ero CBOWCTBA.
Tpanckpunuust — MaTpuuHbii cuaTe3 PHK. [IpyuHIMITBI TpaHCKpUNIIMKT: KOMIIEMEHTAPHOCTb,
AHTUIIAPAIUICIILHOCTD, ACUMMETPUYHOCT. Cospesanue  mampuunvix  PHK 6
aykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese Oenka. YcnoBus
ouocunTe3a Oenka. KogupoBanne aMuHOKHUCIOT. Posib ppubocom B OmocuHTe3e Oerka.

Cospemennvle npedcmasienusi 0 cmpoenuu 2erog. Opranu3zalysi TeHOMa y IPOKAPUOT U
AYKapUOT. Perysiius akTHBHOCTH T€HOB y IpokapuoT. ['mnore3a onepona (. XKakoo, XK.
Mano). Monekynsprvle mexanuszmvl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6
pecynsayuu pabomsl 2enos. Perynsauus OOMEHHBIX MpoUeccoB B KieTke. KieTouHslil
roMeocTas.

Bupycsl — HekneTouHbie (HOPMBI KU3HH U 00TUTATHBIE Tapa3uThl. CTPOCHHE MPOCTHIX U
CJIOHBIX BHUPYCOB, PETPOBUPYCOB, Oaktepuodaros. JKusznennwviti yuxn /[HK-codepocawux
supycos, PHK-cooepacawux eupycos, oOaxmepuogacos. Qbpamnas mpancKkpunyus,
peeepmasa, uHmezpasd.

BupycHble 3a0oneBanusi 4yenoBeka, KuUBOTHbIX, pactenuil. CIIAJ[, COVID-19,
COI[MAIbHBIE U MEIUIIMHCKUE MTPOOIIEMBI.

buoungopmamura: ummecpayus u awmanuz  oOoavwux maccusos («bigdata»)
CMPYKMYPHLIX  Ouonocudyeckux oOauuwvlx. Hanomexuonoeuu 6 oOuonocuu u meouyune.
IIpoepammupyemvole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKapcme.

JdemoHcTpanumn

[Toptpetsr: H. K. Koubios, /I. 1. IBaHOBCKHIA.



Tabmuupt u cxembl: «buocunres Oenka», «l'eHeTnueckuii kom», «Bupyce»,
«bakrepuodarmn».

IIpakTnyeckas padora «Co3aHne MOJIEIN BUPYCa».

Tema 8. /KusHeHHbII HUKJ KJICTKHU

Knerounsiii muki, ero mepuoasl u perynsanus. Matepdaza m muto3. OcobeHHOCTH
MpoOLECCOB, MpoTekaromux B  uHTepdaze. IlogroroBka KIETKM K  JCJIECHHIO.
[Ipecunternueckuif  (MOCTMUTOTUYECKHI), CHUHTETHYECKUA W  MOCTCUHTETHUYECKUU
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuuneiit  cunre3 JHK — pemmukanua. Ilpunoumnsr  perumkannun  JIHK:
KOMIUIEMEHTApPHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3, aHTHUNAPAJIIEIBHOCTh. MexaHu3m
permukanuun  JJHK. Xpomocombr. CtpoeHune xpomocom. Tenmomepsl U Telomepasa.
XPpOMOCOMHBIN HA0OP KIETKU — KapUOTUI. JIUIUIOUAHBINA U TrariouaHbIA HAOOPbl XPOMOCOM.
I'omonornunble XpOMOCOMBI. [10J10BBIE XPOMOCOMBL.

Jlenenue kinetkn — MUTO3. CTaauu MUTO3a U MPOUCXOMSIINE B HUX MPOLECCHl. THIIBI
muto3a. Kapuoknnes u uutoknne3. bruomornueckoe 3HaueHUE MUTO3A.

Perynsuus MUTOTHUYECKOro IMKIA KiIEeTKU. [Iporpammupyemasi KiieTouHas rubdenp —
arnonTo3.

Knerounoe  siapo, XpomMocoMbl, (yHKIMOHAJIbHAsi Te€HOMHKA.  Mexanusmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eubeau kiemox. «l{ugpposas xkremkay —
ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUS KIIeMKU.

JdeMoHCcTpamumn

Tabnuuel u cxeMbl: «KuU3HEHHBIA MUK KIETKH», «MuT0o3», «CTpoeHHEe XpOMOCOMY,
«Permmkanusa JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenapatbl: «MUTO3 B KJIE€TKaX KOpelika
JTyKay.

JlabopaTopHas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKpOIIpenapaTax».

JlabopaTopHasi padota «HaOmronenre MuTO3a B KJIETKaX KOHYMKA Kopelka Jyka (Ha
TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue n GyHKUNH OPraHU3MOB

buonornueckoe paszHooOpazue opraHu3mMoB. OJTHOKJIETOYHBIC, KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3ZHEAEATEIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OQHOKIETOYHbIE IPUOBI, OJHOKIETOYHBIE BOAOPOCIH, APYrHUe MPOTHCTHI.
KosioHnansHbIE OpraHu3MBl.

B3anmoCBsa3p 4acTel MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. Opranusm Kak euHoe 1enoe. I'omeocTas.

Tkanu pacrenunil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasi, MOKPOBHAs,
MPOBOAIIAS, OCHOBHAsI, MexaHu4yeckasi. OCOOEHHOCTH CTPOeHUs, PYHKIIMH U pacroioKeHus
TKaHEW B OpraHax pacTECHUM.

TkaHM JKMBOTHBIX M 4YEJIOBEKA. THIbl KUBOTHBIX TKAHEH: OJNUTEIHAIbHAS,
COEJIMHUTENbHAs, MbIIlIeuHast, HepBHasg. OCOOEHHOCTH CTPOECHUS, QYHKLIUN U PACIIOJIOKEHUS
TKAaHEW B OpraHax »KUBOTHBIX U YEJIOBEKA.



Opranbel. BeretaTuBHble M TE€HEpATUBHBIE OpraHbl pacteHui. Opranbl U CUCTEMBI
OpPraHoB KUBOTHBIX U 4elIoBeKa. OYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranusmoB. Kapkac pacrtenuid. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapyXHbIi W BHYTpeHHUU cKeneT. CTpO€HHWE U THIIBI
COCAUHEHUS KOCTEH.

JIBi>keHHe OpraHu3MoB. JIBUKEHUE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. J[BMIKEHHME MHOTOKJIETOYHBIX PACTEHUU: TPONU3Mbl U HACTHM.
JIB>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJOBEKa: MbIIIeUYHas cuctema. Peduekc.
CkeneTHbIC MBIIIIBI U UX paboTa.

[Tutanue opranu3MoB. llornoiienne Boibl, yrieKUCIOro ra3a U MUHEPaAJIbHBIX BEIIECTB
pacteHussMu. [lutanue >XKMBOTHBIX. BHYTPUIIOIOCTHOE U BHYTPUKJIETOYHOE MHUILIEBAPECHUE.
[TuTanre MO3BOHOYHBIX JKMUBOTHBIX. OTAEbI MUIIEBAPUTEIHLHOTO TpakTa. [TuliieBapuTenbHbie
xenesbl. [uneBaputenbHas cucTeMa 4eloBeKa.

JIpixaHnue opraHu3MoB. JlpixaHue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us razos
gyepe3 MoBEepXHOCTh KieTkU. KoxkHoe npixanue. JlpixaTenbHas moBepXHOCTh. JKabepHoe u
JNE€royHoe JbIXaHue. J[pIxaHWe TMO3BOHOYHBIX J>KMBOTHBIX M YEJIOBEKA. IJBOJIIOIMOHHOE
YCJI0KHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHAsl cCUCTEMa YeJIOBEKa.
MexaHu3M BEHTWISIIMUA JIETKUX y TTUI] U MJICKONUTAIOUMX. Perynsuus JabIXaHus.
JlpixatenbHbIie 00OBEMBI.

TpancnopT BewmlecTB y OpraHuM3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUi. TpaHCIOPT
BELIECTB Yy JKMBOTHBIX. KpoBeHocHass cucrema u e€ opranbl. KpoBeHOCHas cucrema
NO3BOHOYHBIX JKMBOTHBIX M 4esioBeka. Cepaue, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
KPOBOOOpAIIEHHUS. DBOJIOIMOHHBIE YCIOKHEHHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX )KUBOTHBIX. PaboTa cepana u e€ perynsus.

Brigenenne y opranusMoB. BeineneHue y pacteHuid. BbleneHue y KHMBOTHBIX.
Cokpatutenbable Bakyoiau. Opranbel BblaeneHus. OuubTpaius, cekpenus U oOpaTHOE
BCAChIBAHUE KaK MEXaHU3Mbl pPAaOOTHl OpraHoB BbiAeneHHs. CBA3b MOJOCTH Tela C
KPOBEHOCHOW M BBIACIUTENIBHON cucTeMamu. BbieneHne y NO3BOHOYHBIX JKUBOTHBIX M
gyenoBeka. [louku. Crtpoenne u ¢yHKumuMoHupoBanue Hedpona. OOpa3zoBaHHME MOUYU Yy
YEJI0BEKa.

3amura y opraHM3MOB. 3alluTa y OAHOKIETOYHBIX OpraHu3MoB. Criopbl OakTepuii u
LMACTHI MPOCTEUIINX. 3alllUTa y MHOTOKJIETOUHbIX pacTennil. Kyrukyna. CpenctBa maccCuBHOM
Y XUMHYECKOW 321U Thl. DUTOHLIHIBL.

3ammTa 'y MHOTOKJIETOYHBIX >KMUBOTHBIX. IIOKpPOBBI M KX NPOU3BOJHBIC. 3alluTa
opranu3ma or Oone3Heil. MIMMyHHas cuctema 4yenoBeka. KieTouHbld M TymMOpasibHbIN
UMMYHUTET. BpoXn€HHBIH W TPHOOPETEHHBIA CHenuUUECKHii WMMYHUTET. Teopus
KJIIOHaJbHO-ceNeKkTuBHOTO uMMyHuTeTa (II. Opmux, @®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Pojb BpOXKIAEHHOIO HMMYHHUTETa B Pa3BUTUH
CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumocTe M perynsiuus y OpraHu3MoB. Pa3apakuMoOCTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3gpaxuMocTs 1 peryisanus y pacteHuil. PocToBbie BemecTBa U UX
3HAYECHHUE.



HepBHast cuctema u pedrexkropHas perynsiuus y >kMBOTHbIX. HepBHas cucrema u eé€
OTZEJIbl. DBOJIOUUOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI Yy JKMBOTHBIX. OTHENBI
rOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduexropHas ayra. bezycioBnsle u
YCJIOBHBIE pEe(IICKCHI.

['ymopanbHasg peryisuus UM 3HAOKPUHHAST CHUCTEMA >KUBOTHBIX U 4eioBeka. JKemnessl
OHJIOKPUHHOM CHUCTEMBbl U HUX TOPMOHBI. JleHCTBUE TIOPMOHOB. B3anMMOCBA3b HEPBHON WU
SHJOKPUHHOM cucTeM. [ unorasamo-runodusapHas cucrema.

JdemoHncTpanuun

IToptper: W. I1. I1aBnos.

Tabnuuel u cxeMbl: «OJHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opransl LIBETKOBBIX pacTeHUi», «CHUCTEMBI OpPraHOB
MO3BOHOYHBIX J>KMBOTHBIX», «BHYTpeHHEEe CTpOo€HHME HACEKOMBbIX», «TKaHM pacTEHHII»,
«KopueBbie cuctembl», «Ctpoenue credis», «CTpoeHue JMCTOBOM MIACTUHKWY», «TKaHU
KUBOTHBIX», «CKeneT yenoBeka», «lIumeBapurenpHas cucremay, «KpoBEeHOCHasI cUcTeEMay,
«/pixaTenbHass cucrtema», «HepBHas cucrema», «Koxa», «MplueyHas cucteMay,
«BpigenurenbHas ~ cucteMa»,  «OHIAOKPUHHAs  cuUcTeMa», «CTpPOEHME  MBIIILbBY,
«Mmmynurer», «Kumieunononoctusle», «(Cxema NUTaHHS pacTeHui», «KpoBEeHOCHbIE
CUCTEMBl [IO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue rulpel», «CTpoeHHE IUIaHAPUN,
«BHyTpenHee cTpoeHune A0XKIEBOTO uepBsi», «HepBHas cucrema prid», «HepBHas cucrema
narymkn», «HepBHast cucrema npecMbikaromuxcs», «HepBHast cucrema nruiy, «HepBHas
cucTemMa MiIeKonuTaronmnx», «HepsHas cucrema uenoBekay, «Pediexcy.

O6opyoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpenapaThl OJHOKIETOYHBIX OPraHU3MOB,
MUKpOIIpENapaTbl TKaHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKUX,
KUBBIE SK3EMIUISIPbl KOMHATHBIX PACTEHU, repOapuul pacTeHUI pa3HbIX OT/ENOB, BIAYKHBIE
npernapaThl KUBOTHBIX, CKEJEThl MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KUBOTHBIX,
CKEJIET 4eJioBeKa, 000pyJ0oBaHUE ISl IEMOHCTPAIMM TTOYBEHHOTO M BO3AYIIHOTO MUTAHUS
pacTeHU, pacIieIICHUs KpaxMaja 1 0eJIKOB o/ IecTBHEM (DEpMEHTOB, 000pYA0BaHUE IS
JEMOHCTpAllMd ONBITOB MO HW3MEPEHUIO JKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKECHUN, MOJIENIM TOJIOBHOTO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TKaHE pacTeHUII».

JlabopaTopHasi padora «/3yueHne TKaHeW JKUBOTHBIXY.

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOT'O PACTCHHUSI».

Tema 10. PazmHoKXeHNe U pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHS OPTaHU3MOB: Oecrosioe (BKJIFOYasi BETETATUBHOE) W TOJIOBOE.
Bunbr 6ecrionoro pa3sMHOKEHUS: TOYKOBAHHE, CIIOPYIISIHS, (parMeHTaIHsI, KIIOHUPOBAHUE.

[TonoBoe pasmHoxkenue. IlonoBeie KIeTkW, WM TrameTbl. Meio3. Craauu meio3sa.
[ToBenenue xpomocom B Merose. Kpoccrunrosep. bromornueckuii CMbIC Mei03a B TOJIOBOTO
npouecca. Menos 1 ero MecTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3apoasimieBoe pasButue. ['ameroreHe3 y JKUBOTHbIX. [loyioBeIE Kerne3sbl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KIeTOK. CniepmaTorene3 u oorene3. CTpOeHHE MOJOBBIX
KJIETOK.

OnnonoTBOpeHrue U SMOPUOHAIBHOE Pa3BUTUE KUBOTHBIX. CrIOCOOBI OIJIO0TBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapTeHorenes.



NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOr€HE3). OMOpHOJOrus — Hayka o
pa3BUTHM OpraHU3MoB. Mopgozenez — oOHa u3 2nasHvlx npobaem smobpuonocuu. Konyenyusi
mopghoeenos u mooenu mopghocenesa. Ctanuu >MOpHUOreHE3a KUBOTHBIX (Ha TMpUMEpe
naryuku). JpoOnenue. Tumbl npoOnenus. /[emepmunuposanunoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munvi 6nacmyn. OCOOGHHOCTH APOOJICHUS MIIEKOMUTAIOIIUX.
3apojbIlIeBbie JTUCTKUA (TacTpyJisiiusi). 3akiajgka OpraHoB M TKAaHEH W3 3apObIIIEBBIX
JUCTKOB. B3auMHOe BIMsSHUE 4dYacTel pa3BUBAIOIIETOCS 3apojibiiia (3MOpHOHANIbHAS
WHIYKIOMS). 3akiajka IJlJaHa CTPOEHUS JKMBOTHOTO KaK pe3yJbTaT HMEePaAPXUUYECKUX
B3aMMOJIEUCTBUI TeHOB. BiusHue Ha 3MOpPUOHANBHOE pPa3BUTHE PA3IMUYHBIX (PAKTOPOB
OKpYKarOUIEN CpebI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHaneHbii mepuon. IlpsiMoe u Hempsmoe
pazButue. Pa3Butue ¢ metamopdo3oM y OECIO3BOHOYHBIX W TO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOT'O Pa3BUTHS, UX PACIIPOCTPAHEHUE B IPUPOJIE.
Tunbel pocta XUBOTHBIX. MAKTOPHI PETYJSIMU POCTAa KUBOTHBIX WU uesioBeka. Craguu
MOCTAIMOPHOHAIIPHOTO PAa3BUTHS y JKMBOTHBIX U 4esioBeka. [leprobl oHTOreHe3a 4yenoBeka.
CrapeHne u cMepTh KaKk OMOJIOTMYECKHUE MPOIIECCHI.

PasmHuoxenue u paszsutue pacteHuil. ['ametodur u cnopodur. Meio3 B KU3HEHHOM
nukie pacteHuid. OOpa3zoBaHue crnop B Tpolecce Meio3a. ['ameTtoreHe3 y pacTeHHil.
OII010TBOPEHHE U PA3BUTHUE PACTUTENIBHBIX OPraHu3MoOB. J[BOWHOE OIMIOJIOTBOPEHUE Y
IIBETKOBBIX pacTeHnid. OOpa3zoBaHUE U pa3BUTUE CEMEHHU.

MexaHu3MBbI pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdeMoHCcTpamumn

IToptpetsr: C. I'. HaBamun, X. [lIneman.

Tabnuue! u cxembl: «BereTaTuBHOE pa3MHOKEHUEY, « TUTIBI OECIIOIOr0 PA3MHOXKEHUSY,
«Pa3MHOXKEHUE XJIAMHUJIOMOHAIbD», «Pa3MHOXKEHHUE 3BIJICHBD», «Pa3zMHOXEHUE THUIPBIY,
«Meiio3yn, «XpoMocombl», «l'amerorenes», «CTpoeHHE SHLEKIECTKH W CIEPMaTO30UIa»,
«OCHOBHBIE cTaauU OHTOTeHe3a», «lIpsamoe u Hempsimoe pa3BuTue», «Pa3BuTHE MaiicKOro
Kyka», «Pa3zButhe capaHum», «Pa3BUTHE IISATYIIKH», «/BOMHOE OIUIONOTBOPEHUE ¥
[IBETKOBBIX pacTeHuil», «CTpOEHHE CEMSH OJHOIOJIbHBIX W ABYAOJBHBIX PACTCHUII»,
«OKW3HEHHBIN [UKJI MOPCKOW KaImmyCThl», «JKU3HEHHBIM LUK MXa», «KU3HEHHBIA K
ManopOTHHUKA», « KM3HEHHBIN LUK COCHBD».

O6opynoBaHue:  CBETOBOW  MHKPOCKON,  MHUKpOMpENnapaThl  SIHIEKIECTOK U
CIIEpMAaTO30MI0B, MOJENb «L{MKJI pa3BUTHS JIATYLIKI.

JlaGopaTopHasi pabora «M3ydyeHue CTpoeHUs] TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIIpENnapaTax».

IIpakTuueckas padora «BblsBIeHNE NPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOUYHBIX
KUBOTHBIX).

JlabopaTopHasi padora «CTpoeHHE OPraHOB Pa3MHOXKEHHUS BBICIIINX PACTEHUI.

Tema 11. I'eHeTuka — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Ucrtopust ctaHOBIEHUS U pa3BUTUSI T€HETUKU Kak Hayku. Pabotel I'. Menaens, I'. ne
®puza, T. Moprana. Ponb oTedecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Padoter H. K.
Konsnora, H. M. Basumiora, A. H. benosepckoro, I'. /I. Kapneuenko, [O. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.



OCHOBHBIE T€HETHYECKHUE MIOHATHUSA U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIBHBIE
TEHbI, AJIbTEPHATUBHBIE NMPU3HAKH, JTOMUHAHTHBIM M PELECCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEePO3UToTa, YUCTAsI JTUHUSA, THOpUbI, TeHOTUN, (peHoTun. OCHOBHBIE METO/bl T€HETUKU:
rUOPUI0IOTUUECKHUM, IUTONIOTMYECKUH, MOJIEKYJISIPHO-T€HETUYECKUH.

JdemoHcTpanuun

IToptpetst: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Koaxsuos, H. 1. Basunos, A. H.
benozepckuit, I'. JI. Kapneuenko, 0. A. ®unumnuenko, H. B. Tumodees-PecoBckuii.

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEITUBAHUS.

JlabopaTopHasi padora «/Ipo3oduiia kak 0ObEKT TEHETUUECKUX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. llepBbiii 3akoH Menzaens — 3aKoH €AMHOOOpa3us
rudpu0B niepBoro nokosnenus. Ilpasuno nomunuposanus. Bropoit 3akon Menaens — 3akoH
pacuieruieHds npu3HakoB. LluTonormuyeckue OCHOBbI MOHOTHMOPUIHOTO CKpEHIMBAHUS.
['unores3a YuCTOTHI TaMeET.

AHanu3upyroniee  ckpemuBaHue. [IpoMeXyTOUHBIM  XapakTep  HacleIOBaHHUS.
Pacuiemnienrie npu3HakoB IPU HEMOJIHOM JTOMHUHUPOBAHUU.

HuruOpuaHoe ckpemuBaHue. Tpetuii 3akoH MeHzaens — 3aKOH HE3aBUCUMOIO
HaCJIeI0BaHUs MPU3HAKOB. [{uTONOrnueckre OCHOBBI TUTHOPUTHOTO CKPEIIBAHUSI.

CuennienHoe HacienoBaHue mnpusHakoB. Pa6oret T. Moprana. CrerieHHoe
HACJIEIOBAaHME TE€HOB, HApyLICHUE CLEIUICHUS MEXAY TeHaMH. XPOMOCOMHas TeOopus
HACJIEICTBEHHOCTH.

I'eneTnka nmona. XpoMOCOMHBIM MEXaHU3M OIPEAEIEHUS Moja. AyTOCOMBI U TMOJIOBBIE
XpOMOCOMBI. ['oMOramMeTHslii U reTeporaMeTHbld 1oJI. I'eHeTnyeckas CTPyKTypa MOJIOBBIX
xpomocoMm. HaciienoBanne npu3HaKkoB, CLEIUIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. [lneloTponuss — MHOXECTBEHHOE JEHWCTBHE TIEHA.
MHOXECTBEHHBIA AJUIEIN3M. B3auMoeiCcTBHE HEAJUICIbHBIX T€HOB. KOMIUIEMEHTapHOCT.
Onucrtaz. [Tonmumepus.

['eHeTMUECKHIT KOHTPOJIb PA3BUTHS PACTEHHUM, >KUBOTHBIX M 4YEJIOBEKAa, a TaKkKe
(U3HOTOTHYECKUX TIPOIECCOB, TOBEACHUS H KOTHUTHUBHBIX (yHKIMA. [eHerndyeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJCUCTBUS «XO3SIMH — Mapa3uT» U «XO3HH —
MUKpOOHOMY. ['eHeTHYecKIe acTieKThl KOHTPOJIS U U3MEHEHUS HAaceICTBEHHOM NHPOpMATIHH
B MOKOJIEHUAX KJIETOK U OPTraHU3MOB.

JdemoncTpanuun

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

Tabmuipl u cxemsl: «IlepBblil 1 BTopoi 3akoHbl Menaens», « Tpetuil 3akon Menaensi»,
«Ananusupyroiiee  ckpemuBaHue», «HemomHoe — momuHupoBaHue»,  «CUEIUIEHHOE
HACJIeIOBaHWE TMPU3HAKOB Yy apo3odmiaby, «l'eHernka monay, «Kapuortwm uenoBekay,
«Kapuotun  npozodunbl»y, «Kapuotun  nrunbl»y, «MHOXKXECTBEHHBIH  allJIEIU3M,
«B3anMo1e1iCTBUE TEHOBY.

O6opynoBaHue: MOJIEIb JIJIsl JEMOHCTPAIMU 3aKOHOB €IMHO00pa3usi TMOPUI0B EPBOTO
MOKOJICHUSI M PacUICIUICHUSI MPU3HAKOB, MOJIEIIb JUIsI JEMOHCTPAlMHA 3aKOHA HE3aBUCUMOIO
HACJICIOBAaHUSI NPU3HAKOB, MOJEIb JUIS JEMOHCTPAIlMM CLEIUIEHHOIO HaCeI0OBaHUsA
MIPU3HAKOB, CBETOBOI MUKPOCKOII, MUKponpenapart: «Jpo3odumay.



IpakTuueckas padora «/3yueHue pe3yJbTaTOB MOHOTHOPUIHOTO CKPEIIUBAHUS Y
JPO30(UITBI.

IpakTuueckass padora «l3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPEIIMBAHUS Y
IpO30(HITBIY.

Tema 13. 3akoHOMEpPHOCTH H3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpenpl npu GopmupoBaHuu geHoruna. M3MEeHUMBOCTD
npu3HakoB. KadecTBeHHbIE M  KOJWYECTBCHHBIE MPU3HAKA. Buabl W3MEHUYMBOCTH:
HEHACJIECTBEHHAs U HACIICICTBCHHASI.

MopaudukanuonHas ”3MEHYUBOCTh. Poiib cpenbl B hopMupoBaHur MOIU(PUKAITMOHHON
u3MeHYnBoCcTU. Hopma peakunu npusnaka. Bapuarnimonusiii psin v BapuarmonHas kpusas (B.
Noranucen). CoiicTBa MOIU(PUKAITMOHHON N3MEHYHUBOCTH.

I'enoTunuueckass M3MEeHYMBOCTh. CBOMCTBA T€HOTUIMYECKOM M3MEHYMUBOCTU. BHbI
T€HOTUITUYECKOW U3MEHYUBOCTH: KOMOWHATHBHAS, MyTallHOHHAS.

KombunaTuBHast ”3BMEHYMBOCTh. Mei03 U MOJI0BOM MPOIIECC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. PoJib KOMOWHATUBHOM W3MEHUYHMBOCTH B CO3JIaHUM T'E€HETUYECKOTO
pazHooOpa3us B Ipejesiax OJHOTO BU/IA.

MyTanimoHHass W3MEHUYMBOCTh. BHIbl MyTalldil: T€HHbIC, XPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbIE U UHAYIUPOBAHHBIE MyTalUUHU. SIAEpHBIE M IUTOIIA3MATUYECKUE MYyTallMH.
ComaTtuueckue U mojoBble MyTaluu. [I[puuriHbl BOSHUKHOBEHUSI MyTaluii. MyTareHbl U ux
BJIMSIHUE HAa OpPraHru3Mbl. 3aKOHOMEPHOCTH MYTallMOHHOTI'O IIpoliecca. 3aKOH TOMOJIOTMYECKUX
psanoB B HacienctBeHHOW uaMmeHunBocTd (H.M. BaBumos). BuesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onucenemuxka u dNUSEHOMUKA, POIb INULEHEMUYEeCKUX (aKmopos 6 HAcie008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOB Y OPSAHUIMOS.

JdeMoHCTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranucen, H. U. BaBuiios.

Tabnuuel 1 cxembl: «Buabl usmeHUHBOCTH», «MoOau(pUKAIIMOHHAS HU3MEHYUBOCTHY,
«KomOuHaTuBHAsT M3MEHUYMBOCTHY», «Meho3», «OminomoTrBopeHue», «l'eHeTnueckue
3a00J1eBaHMS YCIIOBEKay, «BUIbI MyTaIuiiy.

O6opynoBaHue: XUBbIE M repOapHbIe 3K3EeMIUISIPhl KOMHATHBIX PACTCHHM, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TUUYHBIMU BUIAMH H3MEHYNUBOCTH.

JladopaTopHasi pa6ora «lcciaenoBaHue 3aKOHOMEPHOCTEH MOAMGMUKAITMOHHON
n3MeHUYMBOCTHU. [locTpoeHne BapuallMOHHOTO psAia U BAPUALMOHHOW KPUBOW».

IIpakTnueckas padora «MyTtanuu y 1po30(duiibl (Ha TOTOBBIX MUKpPOIIpENapaTax)m».

Tema 14. I'eneTuka 4yejioBeKka

Kapuorun uemoBexka. MexayHapoaHas mporpaMMa HCCIIEIOBAaHUSI T€HOMA YEJIOBEKA.
MeTtobl WA3YUYCHUS T€HETUKH YeJIOBEKA: reHeaJornyeCcKui, OJIM3HEIIOBHIN,
LUTOT€HETUYECKU U, MOMYJISIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHM.
CoBpeMeHHOE OIpeIeICHUE T€HOTHIA: IOJJTHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHHUE,
B ToM umciie ¢ momomipio [1[[P-ananu3a. HacmencTBenHble 3a00eBaHus YyelloBeKa. | eHHbIC 1
XpOMOCOMHBIE 0OJIe3HU uesioBeKa. boyie3HHW ¢ HacIeACTBEHHOM NpPeaApacrnoioKeHHOCTHIO.
3HAYEHHE MEIUIMHCKOM TEHETUKA B IMPEJOTBPAIICHUM W JICYCHUM TE€HETUYECKUX
3a007eBaHUil yeraoBeKa. MeIUKO-TeHEeTHYeCKOe KOHCYIbTUpoBaHUE. CTBOJIOBBIE KIIETKH.



[loHsiTHE «TEHETHYECKOrO0 TIpy3a». OTHUYECKHE aCMIEeKThl HCCleJA0BaHUN B oOJacTu
PEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnyeckue PpakToOphl MOBBIIIEHHON YYBCTBUTEILHOCTH YellOBEKa K (DU3UUECKOMY U
XUMHUYECKOMY 3arpsi3HCHHUIO OKpYXKarolleh cpenbl. ['eHeTndeckass MpeapacnoioKeHHOCTh
YeJIOBEKA K MaTOJIOTHSIM.

JemoHncTpanuun

Tabmuipl u cxemsl: «Kapuotun yenoBeka», «MeToabl U3yUeHUs TEHETUKH YeIOBEKa,
«I"eneTnueckre 3a00I€BaHUS YETIOBEKAY.

IIpakTuyeckas padora «CocTaBiIe€HUE U aHAIIA3 POJTOCIOBHOM.

Tema 15. Cenekuust Opranu3mMoB

JloMecTukamus U cenekiusa. 3apoKJACHUE CEIICKUMU U JoMecTukanuu. Yuenue H. U.
Basunoa o IleHTpax TpOMCXOXIEHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuiu. Poib
CEJIEKIIMU B CO3JJaHUM COPTOB PACTEHUN U MOPOJ XKUBOTHBIX. CopT, Mopoja, mrTaMM. 3aKOH
TOMOJIOTUYECKUX PSIAOB B HACJIEeACTBEHHOM n3MeHunBocTy H. Y. BaBunosa, ero 3HaueHue ajis
CEJICKIIMOHHON PaboTHI.

Meronpl  cenekimoHHOM — pa®oTel.  MckyccTBeHHBIM  OTOOp:  MacCoBBIM |
WHJUBUIYaJbHBIA. JTanbl KOMOWHAIIMOHHOW celiekiuu. VcmpiTaHue MpOW3BOAUTENECH IO
noTOMCTBY. OTOOp 1O TEHOTHUIY C TOMOIIBIO OLEHKH (PEHOTHIIA MOTOMCTBA U OTOOp IO
TEHOTUITYy ¢ momoulpto ananusa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ[ CEeJICKIIMOHHOW paboThl. PaauanuoHHBIN U
XUMUYECKUI MyTareHe3 KaKk MCTOYHHUK MYTaluil Yy KyJIbTYPHBIX (OPM OpraHHU3MOB.
Hcnonp30BaHne TEHOMHOTO pPEIaKTHUPOBAHUS W MeETOA0B pexkoMOuHaHTHBIX JIHK ms
MOJIYYEHHSI HUCXOJHOTO MaTepurasa il CEJICKIUU.

[Tomyuenune monuruionoB. BHyTpuBHaoBas rtuOpumuzaius. biu3kopoacTBeHHOE
CKpelMBaHue, Wik HHOpuAUHT. HepoacTBeHHOE CKpeIIMBaHNe, WIIH ayTOPUAUHT. ['eTepo3uc
U ero npuumHbl. Mcmonp3oBaHWe rereposuca B cellekiuu. OtnanéHHas THOpHUIU3AIus.
[Ipeononenue Oecrioausi MEXBUIOBBIX THOPUIOB. JIOCTHMIKEHUS CEJICKIIMU PACTEHUM |
KUBOTHBIX. «3€1E€Has peBoIOYUsLY.

CoxpaHeHue U U3yYE€HHE TEHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M UX JUKUX
poauyel Iy CO3JaHMS HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SAMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpasienue 2eHemuyecKuMu pecypcamu CenbCKOX03AUCMEEHHbIX U
NPOMBICAOBLIX HCUBOMHBIX 8 YENAX VIYUUEHUS CYWeCmEYIWUx U CO30aHus HO8bIX NOpOoo,
JUHULL U KPOCCO8, 8 MOM YUCIEe C HNPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX
uccne008aHull, nepedosvix uoell U nepCcnekKmueHbIX MexHoNI02UlL.

JlemoHcTpanuun

[Toptpetsr: H. W. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, I1. I1. Jlykpsanenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubl U cxeMbl: «LleHTpBl NPOUCXOXKACHHUS UM MHOTO00pa3usi KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKHUX PSAJIOB B HACJIEACTBEHHON M3MEHUYMBOCTHY», «METObI
cenexkuuny, «Otnanéunas rudpuauzanusy», «MyTrareHes».

JlabGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ JOMAILITHAX
YKUBOTHBIX).

JlaboparopHas padora «/3yyeHrue METOJ0OB CEICKIINU PACTCHUI».



IIpakTuuyeckas padora «lIpuBuBKa pacTeHHI.

Ikckypcusi «OCHOBHBIE METOBI U TOCTUXKECHUS CEJICKIIUU PACTEHUN M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIHIO, INIEMEHHYIO (DepMy, COPTOUCTIBITATENBHBIN YYaCTOK, B TETUIMYHOE
X035IUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexH0JI0THs U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HCIOJb3yeMble B OMOTEXHOJOTHH, — KIJIETOYHBIE M TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEepUCTUKA. TpaauiiMoHHass OHMOTEXHOJOTHs: XyeOoIeueHue,
MOJIyYEeHHUE KHUCJIOMOJIOUHBIX TMPOAYKTOB, BUHOJEIUE. MUKPOOUOJIOTHYECKUI CHUHTE3.
OOBeKThl MHKpOOHOJIOrHUecKUX TexHojoruil. I[IpousBoacTBO Oenka, aMHUHOKUCIOT U
BUTAMUHOB.

Co3naHre TEXHOJOTMH W MHCTPYMEHTOB I1I€JICHANIPABICHHOIO HW3MEHEHUS W
KOHCTPYMPOBAHUSI TE€HOMOB C II€JIbIO TMOJYYEHUS OPraHU3MOB W UX KOMIIOHEHTOB,
COJIEpIKalllUX HE BCTPEUAIOIIUECS B MIPUPOJIC OMOCUHTETUYECKUE MY TH.

Knerounas unxxenepusi. MeTopl KyJabTYphbl KJIETOK U TKAHEW PAaCTEHHUU U KUBOTHBIX.
Kpuo6anku. Comarnueckass ruOpuau3amnus 1 coMmaTuyeckuii amoprorenes. Mcnonb3oBanue
rarjiouJIOB B CEJIEKUMU pacTeHUil. [lonyuenue MoHOKIOHANbHLIX anmumen. HMcnoab3oeanue
MOHOKJIOHANILHLIX U NOJMUKIOHANbHLIX — awmumen 8  meduyune.  VIcKyccTBeHHOE
OIUIOIOTBOpEeHUE. PEKOHCTpyKIMS SUIEKIETOK U KIOHMPOBAaHME KUBOTHBIX. MeToa
TPaHCIUIAHTALMU  SJI€p KIETOK. TexHonoeuu  0300po6ieHus,  KYIbMUBUPOBAHUS U
MUKPOKIIOHAIbHO20 PA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIMYD .

XpomMocoMHas U TeHHasi MHKeHepus. VICKyCCTBEHHBI CUHTE3 TeHa U KOHCTPYUPOBAHHUE
pekomOuHanTHBIX JIHK. Co30anue mpanceennvix opeanuzmos. JloCTHKEHHS U TIEPCIIEKTUBBI
XpPOMOCOMHOM M TEHHOM HWHXEHEPHH. DKOJIOTMYECKHE U ITHUYECKHE MPOOJEMbl TE€HHOM
WUHKEHEPUU.

Menunuackue OunorexHonoruu. IloctreHomnHas 1tmdposas MenumuHa. [T1IP-
TMarHocTuka. MeTtaboIOMHBIM aHAIW3, TCHOLICHTPUUECKUH aHAIN3 MpOoTeoMa YeIoBeKa s
OLICHKH COCTOSIHUSI €0 370pOBbi. VCIoIb30BaHKHE CTBOJOBBIX KJIETOK. TapreTHas Tepamnus
paka. 3D-OmoumkeHepusi Uil pa3pabOTKU (yHAAMEHTAJIbHBIX OCHOB MEIUITMHCKUX
TEXHOJOTHH, CO3/1aHUsA KOMIUIEKCHBIX TKAHEW COYETAHUEM TEXHOJIOTUA TPEXMEPHOTO
OouornpuHTUHTA U ckaddoIarHTa TS pelIeHHs 3a]a4 MePCOHATM3UPOBAHHON METUITUHBI.

Coznanre BEKTOPHBIX BAKIMH C IEJIbI0 O0ECredeHns KOMOMHUPOBAHHOMN 3aIUTHl OT
Bo3Oyauteneit OPBU, ycraHoBieHHWe MOJIEKYISPHBIX MEXaHU3MOB (PYHKIIMOHUPOBAHUS
PHK-conepxamux BHPYCOB, BBI3BIBAIOIIMX OCO0O0 OIAacHbIC 3a00JIeBaHUS dYeOBEKa U
KUBOTHBIX.

JlemoncTpanumn

Tabmuubslt u  cxembl: «Vcnoib30BaHHE MHUKPOOPTaHU3MOB B  MPOMBIILICHHOM
MPOU3BOACTBEY, «KneTtouHass nHkeHepus», «l eHHass UHKECHEPUS».

JladopaTopHasi padoTa «/3yuyeHne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTuyeckas padora «llonydeHne MOJIOYHOKUCIBIX TPOJTYKTOBY.

JKeKypeusi «bHOTEXHOMOTUS — BaXKHEWIIAS MTPOU3BOAUTENIBHAS CHJIA COBPEMEHHOCTHU
(Ha OMOTEXHOJOTHYECKOE TTPOU3BOICTBO)Y.

11 KVIACC



Tema 1. 3apo:kaenue u pasBuTHE 3BOJTIOIUOHHBIX NPEACTABJICHUH B 0MO0JIOTHHI

OpomonmonHas teopus Y. JlapBuHa. Ilpenmnocbuiky BO3HHMKHOBEHHs JapBUHU3MA.
KwnsHp 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JBrmokymue cuibl 3BoatouMd BuAoB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTb
pPa3MHOXEHHUSI OPraHU3MOB, HACJEACTBEHHAas W3MEHYMBOCTh, O0pb0a 3a CyIlIEeCTBOBAaHHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunrernueckoi Teopun dBomoruu (CTD). HeittpanbHas Teopus
sBomOIMU. COBpeMEHHasl 3BOJIIOLMOHHAS OHOJOTHSA. 3HAYEHHE HBOJIIOLIMOHHON TEOpUU B
dbopMupOBaHUY €CTECTBEHHO-HAYYHOW KapTUHBI MUpAa.

JdemoHcTpanuun

IToptpetsl: Apucrorens, K. Jlunnen, K. b. Jlamapk, O. K. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YUetBepuxos, U. U. [lImansraysen, x. Xonaein, . K. benses.

Tabmuipt u cxemsl: «Cuctema >xuBoi npuposl (o K. Jlunuero)y, «JlecTHUIa KUBBIX
cymectB (nmo Jlamapky)», «MexaHusm (GOpMHpPOBaHUS NPHUCIOCOOJIICHUNH y pacTeHUH H
KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyrta nytemectust U. Jlapsunay, «Haxonku
Y. JlapBunay, «®@opmMbl 00pbObI 3a cyliecTBoBaHueY, «Ilopoabl romyoeit», «MHorooopasue
KyJIbTYpHBIX (opM KamycThl», «[lopoasl momamiHux KUBOTHBIX», «Cxema oOpa3oBaHUs
HOBBIX BUAOB (1o Y. JlapBuny)», «Cxema COOTHOIIEHUS IBMKYIIUX CHJI HBOJIIOIUN,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonynsiuuss Kak sleMEHTapHas €AUHULA 3BOJOIUU. COBPEMEHHBIE METObI OLEHKHU
TeHEeTHYECKOr0 pa3HOOOpas3us U CTPYKTYPHI nomyanuil. Mismenenue renodoHaa NOMyISIITUU
KaK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH F€HEeTHYeCKoro paBHoBecus [[x. Xapnau,
B. Baiin6epra.

DneMeHTapHble (aKTOphl (ABMIKYIIUE CHJIBI) 3BOJIIONMH. MyTallMOHHBIA IIpoIiecC.
KomOunaTuBHass u3MeHYHUBOCTh. Jlpeiid) TeHOB — ciiyuyaliHble HEHAIpaBJICHHBIC W3MCEHCHHS
4acTOT ajuieneil B momynsiusax. DPdeKkT ocHoBaTens. Dggexkm OymviiouH020 2OPIbIUIKA.
CHudICeHUue ceHemuuecko2o0 pasHooopasus: npuuunsl u cieocmsus. llposseienue 3¢hgexma
opetiha 2enog 6 Ooabuwiux u manvlx nonyaayusx. Murparuu. M3omsuus MOMYJISIINA:
reorpadguieckas (mpoCcTpaHCTBEHHAs), Orojorndeckas (PenpoayKTHBHAS).

EctecTBenHbIil 0TOOp — HampaBismuid GakTop 3Boionun. DopMbel €CTECTBEHHOTO
oTOopa: ABWKYIINH, CTAOMIM3UPYIONINIA, pa3phIBalOMIni (Iu3pynTUBHEIN). [TomoBoit oTOOD.
Bo3HUKHOBEHNE U 3BOJIONUS COLUATIBHOIO MOBEACHUS dKUBOTHBIX.

[TprciocOOIEHHOCTh OPTaHU3MOB KaK pPe3yJbTaT MUKPOIBOIIONNH. Bo3HMKHOBEHHE
MpUCTOocOONieHniAi y  opraHu3mMoB. Apomopdo3sl u  wamoamantanuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OPTaHU3MOB: MOpPQoorHueckue, GU3NOIOTHIECKUe, OMOXUMHUYECKHE,
nosesneH4Yeckre. OTHOCUTEIbHOCTD MPUCIIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpyktypa. BumoobpazoBanne kak pe3yiabTaT MHKPOIBOIOIHH.
M3onsauust — ximoueBoit paktop BumoodOpazoBanus. Iyt u cnocoObl BUI000pa3oBaHUS:
ajuionarpuyeckoe (reorpauyeckoe), CUMIATPUUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monurmonau3anus, rudpuanzanus). JJmuTenbHOCTh 3BOIIOIMOHHBIX MPOLIECCOB.

MexaHu3mbl GOpMUPOBaHUS OUOJIOTUYECKOTO Pa3HOOOpa3uUsl.



Ponp »BONOIMOHHON OHONOrMKM B pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHUS
O6uopazHooOpasusi. MUKpPOIBOIIOLUS U KOIBOJIOIUS MApa3UTOB U UX X034€B. MeXaHU3MBbI
dbopMupoBaHUsl YCTOMYMBOCTH K aHTUOMOTHKAM U CIOCOOBI OOPHOBI C HEH.

JdemoHcTpanuun

IToptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl U cxembl: «MyTallMOHHAs U3MEHUUBOCTHY, «llomynsiiimoHHasi CTpPyKTypa
BUJIa», «CxeMa MposiBIeHUs 3aKkoHa Xapau—BaitnOGepra», «JIBMKyIIue CUIIbI SBOJIOLUNY,
«IKoJoTHYeCKas U30JISIIIUS MONYJISIIUi ceBaHCKOU (openn», «['eorpaduueckas U30JISIUS
JUCTBEHHUIIBI CUOUPCKOM U JIMCTBEHHUIBI Jaypckoit», «llomynsluOHHBIE BOJHBI
YUCJICHHOCTU XWIITHUKOB U KEPTB», «CxeMa JEUCTBUS €CTECTBEHHOIO 0TOOpa», «DopMbI
O00opbOBbI 3a cymiecTBOBaHUEY», «MHIyCcTpUanmbHBI MenaHu3My», <« OKUBBIE HCKOIMAEMBbIE,
«ITokpoBUTEILCTBEHHASI OKpacka >KMBOTHBIX», «lIpenymnpexaaroinias okpacka KHUBOTHBIX),
«Du3nosornuecKue azanTaumn, «IIpucnocoOaeHHOCTH OpraHu3MOB u eé
OTHOCUTEJIBHOCTBY, «Kputepuu Buma», « Buasl-nBoitHuku», «CTpykTypa BUlia B IPUPOJISH,
«Cmocobbl  BUJ00OpazoBaHus», «l'eorpaduueckoe BHAOOOpa3oBaHHE TPEX  BUJIOB
JIAHJBIIICHY, « DKOJIOTHYECKOe BUA000pa30BaHUE BUIOB CUHUILY, «[lOMUIIITONABI pacTeHU»,
«KarmycTHO-pecUHbIN THOPHUI.

O6opynoBaHue: repbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia IITUIl U 3BEpe ¢
npuMepaMy pa3InYHbIX MPUCTIOCOOJICHNH, yydesa NITUIl U 3Bepei pa3HbIX BUJIOB, TepOapuu
pacTeHuil OJU3KUX BUAOB, 00Pa30BaABIINXCS PA3IMYHBIMU CTIOCOOAMH.

JlabopaTtopHas pa6ora «BbIsiBieHne U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUIA.

Jlabopatopnas paGora «lIpucrnocoOneHuss OpraHu3MOB M UX OTHOCHUTENIbHAS
EJIECO00PA3HOCThY.

JlabopatopHas padora «CpaBHEeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. Maxkpo3BoJIIoLHs U €€ pe3yJbTaThl

Mertoasl u3ydeHUsT MakpoldBostouud. llaseoHTONOrMYECKME METONbl HW3Y4YEHHUS
sBomoIuu. [lepexonnsie hopmbl U GUITOTEHETUYECKUE PSIABI OPTAHU3MOB.

buoreorpadguueckue metoasl uszydeHus sBomonuu. CpaBHeHue Quopsl U (dayHbI
MaTepUKOB U OCTPOBOB. buoreorpaduueckue odmactu 3eMian. Buabl-oHIEMUKH U PEITUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEITHLHO-MOP(OTOTHIECKHUE METOIBI U3YUCHHSI IBOTIOIINH.
['eneTnyeckre MEXaHU3MBbI 3BOJIIOLIMM OHTOTE€HE3a U IMOSBICHUS 3BOJIIOIMOHHBIX HOBIIECTB.
['omonornuHble W aHaAJOrW4YHbIE OpraHbl. PyauMeHTapHble OpraHbl W aTaBU3MBI.
MounekynspHO-TeHETUYECKHEe, OHOXMMHYECKHE M MAaTeMAaTHYeCKHEe METOAbl HU3yUYCHHUS
sBomtonnu. ['omoniornunbie reHbl. COBpEMEHHBIE METOJIbI MOCTPOEHUS (PUIOTEHETUUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MYTAIIMHU U BOJIOLUSI TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (MpaBWia) OHBOMIONMH. [lpunyun cmenvl  GyHKyui.
HeobOpatumocTs 3Bomonuu. AnantuBHas paguanvs. HepaBHOMEPHOCTh TEMITOB YBOJTIOIUH.

JemoHcTpanumn

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, @. Mromnep, 3. [ ekkenb.

Tabmuupl u  cxembl: «DUIOTEHETUYECKUM psAJ  JIomaguy», «ApPXEONTEPUKCY,
«3Bepo3yoOnie smiepel», «Crterouedans», «Punnoduter», «CeMeHHBIE MAOPOTHUKHI,
«buoreorpaduueckue 30HbI 3emin», «Jpeid koHTUHEHTOB», «Penuktbl», «HauanbHbie



CTauu HSMOPUOHAIIBHOTO Ppa3BUTHS TO3BOHOYHBIX JKUBOTHBIX», «l['OMOJOTHUYHBIE U
aHAJIOTUYHBIE OpraHb», «PynTuMeHThD», «ATaBU3MBI», «XpPOMOCOMHBIE HAOOPHI YEJIOBEKa U
muMnan3e», «['maBHble HaNpaBIeHUS IBOIIOLUNY, «O011IHE 3aKOHOMEPHOCTH 3BOJIOLII.

O6opynoBaHue: KOJUIEKIUMHU, TepOapuu, MyJISKA HMCKOMAEMbIX OCTAaTKOB OPraHU3MOB,
MYJISI)KH TOMOJIOTHUYHBIX, AHAJIOTUYHBIX, PyJAUMEHTaAPHBIX OPTaHOB U aTABU3MOB, KOJUJICKIIUU
HaCEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3sBUTHE )KU3HU HA 3emJie

HayuHble TMIOTE3bl MPOUCXOXKIEHUS KU3HU Ha 3emiie. AOHOreHe3 U MaHCHEPMMS.
JloHay4HbI€ MIPEACTABICHUS O 3aPOKJIECHUU KU3HU (KpeauuoHu3M). ['umnore3a mocTosTHHOrO
CaMO3apOoXIEHUs XKU3HU U e€ onpoBepkeHue onbitamu P. Penu, JI. Cnamnanuanu, JI.
[Tactepa. [IponcxoxaeHue skU3HU U aCTPOOHOIIOTHS.

OcHOBHBIE OTanbl HeopraHudeckoil sBomouuu. I[lnmanerapHas (reojioruyeckas)
HBOJIIOIMS. XUMUYECKas SBOJIOLMA. AOWOTEHHBIM CUHTE3 OpPraHWYECKUX BELIECTB U3
Heoprannueckux. OneiT C. Mumiepa u I'. FOpu. O6pazoBanue moJuMepoB U3 MOHOMEPOB.
Koanepsatnas runoreza A. U. Onapuna, runote3a nepBudHoro OynboHa k. XosnneiHa,
reHetudeckas runore3a I'. Mémnepa. Pubosumer (T. Yek) u rumoreza «vupa PHK» V.
['un6epra. ®opmupoBaHrue MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

HUcropus 3emnum m MeTonbl €€ wu3ydeHUs. VckomaeMbple OpraHMYECKUE OCTaTKHU.
['eoxponosorust u €€ w™eroasl. OTHOcUTENbHasT W aOCONIOTHAsT TE€OXPOHOJIOTHS.
['eoxpoHosOrMUecKas mKana: 30Hbl, 3Pbl, IEPUOIBL, STTOXH.

HavanpHble 3Tanbl opraHnyeckoi 3Botond. [losiBIeHUE U 3BOTIOIUS MTEPBBIX KIIETOK.
OBomtonusa MeTabonuzMa. Bo3HUKHOBEHHE MEpBbIX 3kocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIIEHKN Kak aHaylor mepBbix Ha 3emuie coobmiectB. Ctpomaronutsl. [Ipokapuorsl u
AYKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CHMOUOTeHe3). DBOTIOIMOHHOE TTPOUCXOKICHNE BUPYCOB.
[IpouCcX0XKa€HHE MHOTIOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHWE OCHOBHBIX TIpYII
MHOT'OKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl YBONIONMU BBICIINX pacTeHuil. OCHOBHbBIE apoMOp(]O3bl PaCTEHHIA.
Brixon pacrenuit Ha cymy. llosiBiieHMe CHOpOBBIX pacTEHUMUW M 3aBOCBAHUME UMU CYLIU.
Cemennsble pactenus. [IpoucxoxieHne IBETKOBbIX PACTCHHI.

OcHOBHBIE ATallbl 3BOJIONHUH KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuii B3pbIB — TOSIBJICHHE COBPEMEHHBIX THUIIOB. IlepBbie
XOP/IOBbIE KUBOTHBIE. JKU3Hb B BOjIe. DBOJIONNS TTO3BOHOUYHBIX. [Iponcxoxaenne ampuodmii
u pentunuid. [Iporcxoxaenne MaeKOMUTAIOMUX U mThil. [[puHIn KiroueBoro apomopdosa.
OcBoeHne 0eCrI03BOHOYHBIMU ¥ TO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3Butre xu3HM Ha 3emiie MO 3paM W MepuodaM: apxel, MpOTEpo30il, Maaeo30M,
Me3030H, KalHO30M. OOmas XapaKTepUCTHKa KIMMaTa W TEOJOTMYECKUX IPOIIECCOB.
[TosiBneHMe 1 pacBET XapaKTEPHBIX OPTaHU3MOB. YTIIEOOpa30BaHUE: €T0 YCIOBHUS U BIUSHIEC
Ha ra3oBblid COCTAaB aTMOC(EPHI.

MaccoBble BBIMUPaHHUsI — 3KOJIOTHYECKHE KPU3UCHI TPONuIoro. [IpuynHbl U criecTBus
MaccoBbIX BeIMUpPaHU. COBpEMEHHBIN SKOJIOrMYECKU KpU3UC, ero ocooeHHoctu. [Ipodiema
coxpaHeHHs1 OMopa3zHooOpa3us Ha 3emIle.



CoBpemMeHHasi cucTeMa opranndeckoro mupa. [lpuniune! kiaccudukanuu OpraHu3MoB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIBI OPTaHU3MOB.

JdemoHcTpanuun

IToptpersr: @. Peaun, JI. Cnamnanuanwy, JI. [Tactep, . 1. Meunukos, A. U. Onapus, [[x.
Xoageiin, I'. Ménnep, C. Muiep, I'. FOpwu.

Tabmuipt u cxembl: «Cxema omnbita . Penny», «Cxema onbita JI. [lactepa mo uzydeHuto
caMO03apOoXkAeHUs KU3HW», «Cxema onbita C. Mumiepa, I'. FOpwu», «3Tanbsl Heopranmdeckon
3BOIIOLUNY, «[ €0XpoHOIOrnYecKas mkanay, « HaganpHble 3Tanbl OpraHuueCKON IBOIIOLINY,
«Cxema oO0Opa3oBaHUs HSYKapuOT MNyTéM cuMOHoreHeza», «Cucrtema >KUBON MPUPOIBDY,
«Ctpoenue Bupycan, «Apomopdossl pacteHuit», «Punnodute», «OTHOKIECTOUHBIC
BOAOpOCHN», «MHOrOKIETOUHbIE BOAOpPOCHNY, «Mxm», «llamoporHukn», «l'ogoceMeHHbIE
pacteHusi», «Opranbl I[BETKOBBIX pacTeHuil», «CxemMa pa3BUTUA >KHUBOTHOTO MUPay,
«Apomopho3bl KUBOTHBIX», «IIpocteliuey», «KumeuHnomnonoctHeie», «llnockue yepBu»,
«Unenucronorue»,  «PoiOb»,  «3emHOBOAHBIEY»,  «lIpecmbikatomumecs»,  «IlTuuby,
«Mnekonuraromue», «Pa3Burue KuU3HUM B apXeWcKkou odpey», «Pa3Burtue XKu3HU B
MIPOTEPO30MCKON 3pe», «Pa3zBuTHE KU3HH B NaCO30MCKOW 3pe», «Pa3BUTHME KHU3HU B
MEe3030MCKOM 3pe», «Pa3BuTue KuU3HU B KalHO30MCKOW 3pe», «CoBpeMEHHas CHUcTeMa
OpraHUYECKOr0 MUPay.

O6opynoBanue: repOapuyl pacTeHUl pa3IUYHBIX OT/AENIOB, KOJUIEKIIUH HACEKOMBIX,
BJIQXKHBIE IIpenapaThl )KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUH UTJIOKOKUX, CKEJIETHI
MO3BOHOYHBIX JKMBOTHBIX, Yy4yejia NTHULl U 3BEPEH, KOJJIEKIUU OKAMEHEJIOCTEH, MOJIE3HBIX
MCKOIIAEMBIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas naboparopHasi pabora «MoaenupoBanue onbiToB Muepa—tOpu no
U3YYECHHIO0 aOMOTEHHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUI B IEPBUYHOM aTMOchepe.

JlaGopaTopuasi padora «l3ydeHuHe M ONHCAHUE MCKOMAEMBIX OCTATKOB JIPEBHHUX
OpraHU3MOBY.

IlpakTuyeckass pa6ora «l3yuyeHne OCOOCHHOCTEH CTPOSHHSI PACTCHHH pa3HBIX
OTJIEJIOBY.

IIpakTnueckas padora «l3ydeHne oOCOOEHHOCTEW CTPOCHHS TIO3BOHOYHBIX
KABOTHBIX).

Tema S. IIpoucxoxkaeHue yeja0BeKa — AaHTPOIOIeHe3

Paznensl u 3agaun anTpornosorud. MeToibl aHTPOIIOJIOTHH.

CraHoBIIEHHE TIPEACTABICHUN O MPOUCXOXKJICHUH YeJIOBeKa. Pelnrno3ubie BO33peHUs.
CoBpeMeHHbIE HAyUYHbIE TEOPHUHU.

CxoncTBO 4enoBeKa C KUMBOTHBIMU. (CHCTeMaTH4YeCKOE TOJIOKEHHE YeOBEKa.
CBumeTensCTBa CXOJICTBA YEJIOBEKAa C JKMBOTHBIMHU: CPaBHUTEIHLHO-MOP(HOIOTHIECKHUE,
AMOpHOTIOTHYECKHE, (PU3HOIOTO-OMOXUMUYECKHE, ToBeaeHueckre. OTIuYus 4YeloBeKa OT
KUBOTHBIX. [IpAMOXO0KI€HME U KOMIUIEKC CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJIOBHOTO
MO3ra ¥ BTOPOM CUTHAJIBHON CUCTEMBI.

JBwxyme cuibl  ((DakTOpbl) AHTPOINOreHe3a: OHOJIOTHYECKHE, COIUaJIbHBIC.
CooTHolieHre OMOJIOrMYECKUX U COIMATIbHBIX (PaKTOPOB B aHTPOIIOT€HESE.

OcHOBHbIE  CcTaguu  aHTpororeHe3a. PanHHue  denoBexkooOpasHble  00E3bsHBI
(IpOKOHCYJIBI) U paHHHE MOHTUJIBI — OOLIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsH U JIIOJACH.



ABCTpaJONUTEKA — JABYHOTHE MPEAKU JroAch. UenoBeK yMenbld, MEpBbIE W3TOTOBJIECHUS
opynuil Tpyaa. YenoBek MpsAMOXOASIIMA M NEPBBIA BBIXOJ JIIOJEH 3a mpeaenbl AQpUKU.
UYenoBek reiaenbOeprckuii — oOuuid MpeaoK HEeaHJIEpPTaIbCKOrO0 YeJOBEKa M YeJOBEKa
pasyMHOT0. YesoBEeK HEaHASPTAIbCKUUA KaK BHUJ JIOJAEH XOJOAHOIO KiuMmara. YenoBek
pa3syMHBIA COBPEMEHHOTO THIIA, JICHUCOBCKHWW YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a
npenenamu Adpuku. [laneorenernka u najieoreHOMUKA.

DBOIIOLUSA COBPEMEHHOrO yenoBeKka. EcTecTBeHHBbI OTOOp B MOMYJSLHUAX YETOBEKA.
MyTanoHHbIH pouece U noauMopusM. [lonynsiunoHHbIE BOJTHBL, Ipeil(h) TeHOB, MUTPALIHS
u «a( ekt ocHoBaTENs» B MOMYJISALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsitue o pace. bonbiune pacel: eBponeougHas (eBpa3uiickasi),
aBCTpaJIO-HETPOUIHAS (IKBAaTOpUAIbHAs), MOHIOJIOWAHAS (a3MaTCKO-aMepuKaHcKas). Bpems
U IIYyTH pACCEJNEHUS 4YeNOBEKa MO IulaHeTe. EauHCTBO 4yenoBedyeckux pac. Hayunas
HECOCTOSITENBHOCTh pacu3Ma. [IpucnocoOJeHHOCTh 4YeloBeKa K Pa3HbIM  YCIOBHUSIM
OKpyXkarolei cpeasl. Biausinue reorpaduyeckoit cpepl U apeiida reHoB Ha MOPHOJIOTHIO U
(U3HOIOTHIO YEIOBEKA.

MexaucuMIUIMHApHBIE METoAbl B (u3nuecko (OMOJOTHYECKOI) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS ~ AHTPONOJIOTUS M MAJCOAHTPONOJIOTUSl  YEIOBEYECKHX  MOMYJISLHUM.
buocounanbHbple  UCCIAEAOBaHUA MPUPOABI  4elloBeka. lcciienoBaHWe — KO3BOJIIOLUU
OMOJIOTUYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdeMoHCTpamuun

[Toptpetsr: Y. dapBun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabmuupr u  cxembl: «MeToabl aHTpomoyiorun», «l OJOBHOM MO3r 4YeloBEKay,
«YenoBekooOpas3Hbie 00e3bsiHbI», «CKENeT ueJoBeKa U CKEJEeT IMKUMITaH3e», «PynuMeHTs u
aTaBU3Mbl», «JIBMXKyIIME CHJIBI AHTPONOTEHE3a», «DBOJIIOLUHUOHHOE JAPEBO YEIOBEKA»,
«ABcTpasionutek», «YenoBek yMenblit», «UenoBek MNpAMOXOsIIui», «JleHncoBCKui
yenoBek» «Heannepranpub», «KpomanboHUB», «lIpenku yenoBeka», «ITambl 3BOJIOLUN
4eJnoBeKay», «Packl 4eroBekay.

O6opynoBaHue: MYJSIKH OKaMEHEJOCTEH, NpeaIMETOB MaTEePHAIbHON KYJIbTYpPHI
MPEIKOB YeNOBEKa, penpoAaykiuu (doTtorpaduu) KapTuH C MHUGPOJIOTHISCKUMU U
OMONMEHCKIMH CIO)KETaMU TIPOUCXOXKACHHUS uejoBeka, Gororpadun HaXOAOK HMCKOIMAEMBIX
OCTAaTKOB Y€JIOBEKA, CKEJIET YEJI0BEKA, MOJIEINIb YEPEIa YEJIOBEKa U uepena IMMIIaH3€, MOJIEIIb
KUCTH YE€JIOBEKA U KUCTH IIIMMIIAH3€, MOJEIN TOPCa MPEIKOB YEIOBEKA.

JlabopaTopHasi padora «l3ydyeHue OCOOCHHOCTEH CTPOCHHS CKelIeTa YeJIOBEKa,
CBSI3aHHBIX C IPSAMOXOKICHUEM.

IIpakTuueckas padora «/3yueHre S3KOJOTrMUYECKUX aJanTaluil YeT0BEKa.

Tema 6. Dxojormssi — Hayka O B3aMMOOTHOIIEHUSIX OPraHU3MoOB H
HAIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue U pa3BuTue skoioruud B Tpynax A. I'ymGonpara, K. @. Pynbe, H. A.
CesepuoBa, 2. I'ekkenst, A. Tencnau, B. H. CykauéBa. Pazgensl u 3agaun skonorun. CBs3b
JKOJIOTUU C IPYTUMH HAyKAMU.

Mertonsi 3xonoruu. [loneBbie HaOMOACHUS. DKCIEPUMEHTHI B SKOJIOTUU: IPUPOJHBIE U
nabopaTopHbeie. MojaenupoBaHue B OIKOJOTMHW. MOHUTOPHUHT OKPYKAIOIIEH Cpeibl:
JIOKaJbHbIN, PErMOHAJIBHBINA U TJ100aJIbHBIN.



3Ha4YEHHUE HKOJOTUYECKUX 3HAHUW JUIS YEIOBEKA. DKOJIOTUYECKOE MUPOBO33PEHUE KAK
OCHOBA CBS3EH YEJIOBEYECTBA C IpUpoaor. POPMUPOBAHUE DKOJOTMYECKON KYJIBTYpPHI U
HKOJIOTHYECKON TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanuun

[Hoptpetsi: A. 'ym6onbaT, K. ®@. Pynbe, H. A. Cesepuios, O. ['exkens, A. Tencnu, B. H.
Cykaués.

Tabnuipl 1 cxembl: «Pa3nensl 3Konoruny», «MeToibl 3KoIorun», «CxemMa MOHUTOPUHTA
OKPYKAIOIIEN CPEIBI».

JlaGoparopHasi padora «/3ydyeHue METO10B HKOJIOTMUYECKUX UCCIICIOBAHUI.

Tema 7. Opranusmbl U cpea 00UTAHUS

Okonorudyeckne (HaKTOppl M 3aKOHOMEpPHOCTH ux jeWctBus. Kraccudukamms
HKOJIOTHYECKUX  (DaKTOpOB: aOUWOTHYECKUEe, OuoTHueckue, aHTponoreHuele. OO6mue
3aKOHOMEPHOCTH JAehcTBUS dKoyorndeckux pakropos. [Ipasuno munumyma (K. Illnpenrens,
10O. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Ab6uotndeckue (akropel. CBeT kak »Kojormdyeckuit ¢daxrop. JlelcTBHE pas3HBIX
YYaCTKOB COJIHEYHOIO CIIEKTpa Ha OPraHU3Mbl. ODKOJOTHMYECKUE TPYyMNIbl PAaCTCHUU W
YKUBOTHBIX MO OTHOILICHUIO K cBeTYy. CUTHaAJbHAS POJib cBeTa. POTONEPUOAU3M.

Temmnepatypa kak 3kojoruueckuii daktop. JleiicTBue TemmepaTtypsl Ha OpPraHU3MBI.
[TolikmyioTepMHBIE M TOMOMOTEPMHBIE OpPraHU3MBI. OBPHUTEPMHBIE W CTCHOTEPMHBIC
OpraHU3MBlI.

BrnaxHocTh kak skonornyeckuii ¢akrop. [Ipucnocobnenus: pacTeHUi K MoAIepKaHUIO
BojHOrO Oananca. Knaccudukamusi pacteHuii mo OTHOLIEHHIO K Boje. [lpucrnocobnenus
KUBOTHBIX K U3MEHEHHIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHusi OPraHU3MOB: BOJIHAsI, HA36MHO-BO3/AYIIHAS, MOYBEHHAs, TIyOUHHAs
MOJIMOYBEHHAs, BHYTpUOpPraHu3MeHHasi. OU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOUTaHUS
opranu3MoB. [Ipucrnoco6ennst OpraHnu3MoB K )KU3HU B PA3HBIX CPEax.

buonornueckue putmbl. BHemHue M BHyTpeHHHE PUTMbL. CyTOUHBIE W TOJMYHBIC
puTMBl. [IprucnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUAM YCIOBUN KU3HU.

XKuzuennsie popmbl opranu3moB. [lorstue o xxuzHeHHOU dopme. XKuzHeHHbie GOpPMBI
pacTEHUIi: 1epeBbs, KYCTAPHUKHU, KYCTAPHUUYKH, MHOTOJIETHUE TPaBbl, OJHOJIETHUE TPAaBBHI.
XKuznennole (QOpMbI KHUBOTHBIX: THIAPOOUOHTHI, T€OOMOHTHI, a’poOHOHTHL. OCOOEHHOCTH
CTpOEHHUS U 00pa3a KU3HH.

buotnyeckne dakropel. Buasl OMOTHYECKHMX B3aMMOJICUCTBHI: KOHKYPEHIIUS,
XHITHAYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapazutusm, Koomepamusi, MyTyalu3M,
KOMMEHCAIIM3M (KBapTHUPAHTCTBO, HaxyieOHWYecTBO). Herpoduueckue B3ammomencTBUs
(Torrmueckue, dopudeckue, dadpudecknue). 3HAUCHUE OMOTHYCCKHX B3aUMOICHCTBHUH IS
CYIIIECTBOBAHUS OPTAaHU3MOB B cpesie oOuTanus. [[pUuHIINTT KOHKYPEHTHOTO UCKITIOUCHHS.

JdemoncTpanuun

Tabnuiibl U cxeMbl: « IKoJoruueckue HakTopb», «CBETOBON CHEKTP», « IKOJIOTUUECKUE
IPYIIbl  XUBOTHBIX 1O OTHOIICHHI0O K CBETY», «TernoKpOBHbIE KUBOTHBIEY,
«XOJIODHOKPOBHBIE >KUBOTHBIC», «DU3MOJIOTHYECKUE aJanTallud KUBOTHBIX», «Cpeabl
oOutaHusi opraHu3MoB», «buomoruueckue putmby, «Ku3HEeHHbIE (OPMBI pacTEHUN»,
«KuzneHHsie GOPMBI )KUBOTHBIX», « IKOCUCTEMA MIMPOKOJIUCTBEHHOTO Jiecay, « IKOCHUCTEMA



XBOMHOro neca», «llemn nurtanus», «XumuuuectBoy», «llapasutuzm», «KoHKypeHUHs»,
«CumOmo3y, «KoMMmeHcamu3m.

O6opynoBaHue: repOapu pacTEHUUW U KUBOTHBIX, MPUCTOCOOJEHHBIX K BIHSHUIO
Pa3IUYHBIX JKOJIOTHYECKUX (DaKTOPOB, TrepOapuu CBETOJIOOUBBIX, TEHEIIOOUBBIX W
TE€HEBBIHOCIMBBIX PACTEHU, CBETOJIIOOUBbBIC, TCHEIIOOUBBIE U TEHEBBIHOCIUBbBIE KOMHATHBIC
pacTeHus, repdbapuu U KOJUICKIUU TEIJIOJIOOUBBIX, 3UMOCTOMKHUX, MOPO30YCTOMYHMBBIX
pacTeHuii, yydena MNTHUIl U 3BEpei, repOapuu pacTeHUM, OTHOCIIIMXCS K TUrpoduram,
kcepoutam, Me3opuTaM, KOMHATHBIE PACTEHUS [aHHBIX TPYII, KOJJIEKIIMH >KUBOTHBIX,
OOUTAIONIUX B pa3HBIX Cpejlax, repoapuu U KOJUICKIIMU PACTEHUM U dKUBOTHBIX, 00JIaJa0IIUX
YepTaMu TMPHUCIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSM YCIOBUM >KU3HM, repOapuul u
KOJUICKIIUM PACTEHUU U >KUBOTHBIX PA3JIMYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOIIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi padora «BbisBIeHHEe TPUCTOCOOJEHUN OPraHU3MOB K BIUSHHIO
CBETa.

JlabopaTopHasi padora «BbisBIeHHE TPUCTIOCOOJEHUM OPraHU3MOB K BIUSHUIO
TEMIEPaTypPhI».

JlabopaTopHasi pa6oTta «AHATOMHYECKUE OCOOCHHOCTH PACTCHHM W3 pPa3HBIX MECT
00OUTAHUSI.

Tema 8. Jkos0rusi BUAOB U NOMYJISALMIA

DKOJIOTUYECKHE XapaKTCPUCTUKH momysanuu. l[lomynsuus kak Ouosiorudeckas
cucreMa. Posib HEOTHOPOIHOCTU Cpefibl, GU3HUECKUX OaphepOB M OCOOEHHOCTEH OHMOIOTHUU
BUJIOB B (hOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI Momysaiiuidi. OCHOBHBIE TTOKAa3aTeln
MOMYJISIUM: YUCJIECHHOCTh, TUIOTHOCTh, BO3pAacTHAasi M TMOJIOBasi CTPYKTYypa, POXKIAAEMOCTb,
MPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUSL.

DKoyiorudeckas CTpykrypa nomyianuu. OneHka YMCICHHOCTH NonyJsiuu. JJuHaMuka
NONMyJISIIUM U €€ peryasinus. buoThdeckuwii moTeHuuan nonyisuuu. MojeaupoBaHue
TWHAMUKU Tonyisiuuu. KpuBble pocTa YHCICHHOCTH MONyJsilvu. KpuBblie BbIKHWBAHUS.
Perynsiius 4uclIeHHOCTH TOMYJISIITUN: poJib (PAKTOPOB, 3aBUCSIIMX M HE 3aBHCAIIUX OT
IJIOTHOCTH. DKOJOTUYECKUE cTpaTeruu BUaoB (r- u K-ctpaterun).

ITonsTue 00 sKOJOTMYECKOW HMIIE BUIa. MecrtoobuTaHue. MHOromMepHas MOJIEINb
skosiorndeckor Humu J[x.M. XatunHcona. PasMepsl skonornueckor HuIu. [loTeHmansHas
Y pealu30BaHHas HUIIIY.

Bua kak cucrtema nomyssinuii. Apeanbl BUAOB. BuUIIbl M MX KW3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUTpaAllUi >KUBOTHBIX. bBHOJIOrMYecKHMe WHBAa3UU
Yy KEPOJHBIX BUJIOB.

JemoncTpanuun
[Toptpert: Jdx. Y. XaTunHCOH.
Tabnuibt " CXEMBI: «IKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISALIUN,

«IIpocTpaHcTBEeHHAss CTPYKTypa MoONyisinuun», «Bo3pacTHele mnuUpaMuabl MNOMYJISLIHN,
«CKOpOCTh 3acelIcHUsI NOBEPXHOCTH 3€MJIM PA3JIMYHBIMM OpraHusMammu», «Mojeinb
skosiorndeckor Humu Jx. M. XaTynHcoHay.

OOGopynoBaHue: repdapuu pacTeHUM, KOJJICKIIUH )KUBOTHBIX.



JlabopatopHas padora «IIpucnocobsieHns cCeMsH PACTEHHI K pacCEeICHUION.

Tema 9. Jkos0rust 0001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmectBa opraHu3moB. buorneHos u ero crpykrypa. CBs3u MexAy OpraHu3Mamu B
OMOoLIEHO3E.

Okocuctema kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHkiumoHanbHBIE OJIOKU
OpPraHHU3MOB B IKOCHCTEME: MPOIYIIEHThl, KOHCYMEHTBI, PEAYLEHThL. TpopuyecKre YpOBHHU.
Tpodudeckue nenu u cetu. Abuornueckue 060k 3KocucTeM. [10UBBI U WITBI B SKOCUCTEMAX.
KpyroBopot BemecTB 1 OTOK SHEPTUU B SKOCUCTEME.

OcCHOBHBIE TIOKa3aTelIu »HKOCUCTEMBI. buomacca ©W NOpoOAyKIMA. IKOJIOTHYECKHE
UpaMUJIbl YUCel, 0MOMAacChl U SHEPTUH.

Jlunamuxka  skocucmem.  Kamacmpoguueckue — nepecmpotiku.  Daykmyayuu.
HamnpapiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIleCCUU. [lepBUUHbIE U BTOPUYHBIC
CYKIIECCUM M WX MPUYMHBI. AHTPONOTEHHBIE BO3AEHCTBUA Ha CykKueccuu. KinmmakcHoe
cooOmectBo. buopasnoobpasue u MoaHOTa KPyroBOpPOTa BEIIECTB — OCHOBA YCTOWYHMBOCTH
COOOIIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbl 03€D U peK. DKOoCUcmembl MOpeU U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmeneti, nyCmvlHb.

AHTpPONIOTEHHBIE DKOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuums Mexay
AHTPOIIOTEHHBIMU U MIPUPOTHBIMHU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l'opojackas diopa u
¢dayna. CuHaHTpOonM3aIus ropoackoi ¢ayHbl. bruonornueckoe u X03sSMCTBEHHOE 3HAYEHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHMS OCHOBHBIX B3aUMOJEHCTBUM OpPraHU3MOB B
aKkocuctemax. Poab kackaonozo sgpgexma u 6u008-30upukamopos (Kirouesvix 6ud08) 6
@yHkyuonuposanuu sxocucmem. IlepeHOC DSHEPrUM H BEIIECTB MEXKIY CMEXHBIMH
AOKOCHUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, TONYJANMA W IKOCUCTEM B YCIOBHAX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICHCTBUM.

Mexanusmol  6030eticmeus  3a2psA3HeHUll PA3HLIX MUNO08 HA CYOOPSAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U OIKOCUCIMEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 8030eticmaus. MeToq0JI0rusi MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX YKOCUCTEM.

JemoncTpanuun

IToptpert: A. JIx. Tencnu.

Tabmuuer  cxembl: «CTpykTypa OHMOIEHO3a», «IDKOCHUCTEMA MIMPOKOIMCTBEHHOTO
jmeca», «JKocUCTeMa XBOWHOro Jseca», «DyHKIUMOHAJIbHBIE TPYNNbl OPraHU3MOB B
skocucteme», «KpyroBopor BemectB B 3Kkocuctemey, «llemm mnurtanus (mactOumiHas,
JNETPUTHAs)», « DKOJIOTHYECKas] MUpaMUIa YhCe», « IKOJornueckas nupamMmuaa OMoMacchy,
«JKonoruveckas mupamuaa dHepruny», «OopazoBanue Oonoray, «l[lepBudHas cykmeccus»,
«BoccTaHoBieHue jieca mociie noxapay, « JKocucteMa 03epa», «ArporeHos», «Kpyropopot
BEILIECTB M IOTOK YHEPTUU B arponeHose», «IIpumepsl ypoboskocuctem.

OO6opynoBaHue: repbapur pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Yydelia MTHUIl U 3BepeH,
repOapun KyJbTYPHBIX U IUKOPACTYIUX PACTEHUN, aKBAPUYM KaK MOJIEIb IKOCUCTEMBI.

IpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.



JlabopatopHas padora «3yueHue pazHO0Opa3usi MEJIKMX MOYBEHHBIX WIEHUCTOHOTHX
B Pa3HbIX 3KOCUCTEMAX).

IKCKypcusi «DKCKYpCHUs B TUIIMYHBIN OMOTEO1IeHO3 (B 1yOpaBy, OEpe3HsK, eIbHUK, Ha
CYXOJI0JIbHBIM UJIM TOMMEHHBIN JYT, 03€pO, OOJIOTO)».

IKCKypcHs «IKCKYPCHUS B arpO’KOCUCTEMY (Ha MOJIE UM B TEIUTMYHOE XO3SICTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmennanerapHas 000yi04ka 3eMiIH, T/I€ CYIIECTBYET WM CYIIeCTBOBajIa
*Ku3Hb. PazButue mnpencraBieHudt o Oumochepe B Tpyaax . 3iocca. Yuenwe B. W.
Bepnanckoro o 6uocdepe. Obnactu 6uocheps! u e€ cocras. Kupoe BemecTBo 6uochepsl u
ero (yHKUHUH.

3aKOHOMEpPHOCTH  cyliecTBoBaHUs  Ouocepbl. OcobeHHocTH  OMOcdepbl  Kak
ry106abHOM 3K0CcHCTEMBI. JMHaMuueckoe paBHOBecue B Ouocgepe. KpyroBopoTsl BEeIIeCTB U
OMOreoXuMHUYECKUEe HUKIbI (Yriieposa, a3ota). PUTMUYHOCTD ABIIeHU B Ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsaTue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYH/IPa, XBOWHBIE
jeca, CMEUIaHHBIE U UIMPOKOJIMCTBEHHBIE Ji€ca, CTENH, CaBaHHBI, MyCTHIHU, TPOIMYECKHE
jeca, BRICOKOrophs. KiiuMar, pacTUTEeNbHBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTypa W (QyHKUHS >KHMBBIX CHCTEM, OILIEHKa HMX PECYpCHOro TMOTEHIHana M
o6unochepHbIX QYHKIIHIA.

JdemoncTpanuun

IToptpetsl: B. U. Bepnanckuid, 3. 3tocc.

Tabnuuet u cxemsl: «I'eochepsl 3emn», «KpyroBopot azota B mpupoae», «kKpyrosopor
yriaepoaa B mpupoae», «KpyroBopor kuciopoma B mpupoze», «KpyroBopoT Boabl B
npupoae», «OCHOBHBIE OMOMBI cylny, «KnnMmarnyeckue nosica 3eminy, « TyHapay, «Taiiray,
«Cwmemannbii  jecy, «lllupokonuctBeHHblt sec», «Ctenby, «CaBanHa», «IlyCThIH:»,
«Tponuueckuut Jecy.

O6opynoBaHue: repbapuu pacTCHUH pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKUE KPU3UCHI W MX MNpUYUHBL. Bo3geiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHue BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpyuienne nouBsl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiuMara.

AHTpPONIOTEHHOE BO3JCHCTBHE HAa PACTUTENbHBI H JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXpaHbl TpHUpoabl. KpacHbie
kaurn. Ocobo oxpansiemble npuponnsie Tepputopuun (OOIIT). Boranudeckue cangpl u
300JIOTMYECKHE MMAPKHU.

OCHOBHbIE TPUHLMIOBL  YCTOMYMBOIO  pa3BUTUS  YEIOBEUECTBA W  MPUPOJBL.
PanmonansHOE MPUPOIOIOIH30BAHUE U COXPAHEHHE OMOJIOTHIECKOTO pa3HO0oOpasusi 3eMITH.
OO0ume  3aKOHOMEPHOCTH  TJOOQIbHBIX  AKOJOTMYECKUX  Kpu3ucoB. (OcoOeHHOCTH
COBPEMEHHOI'0 KPU3HUCA U €r0 BEPOSITHBIE NTOCIIEICTBUS.

Pa3Butrie METOJOB MOHHUTOPUHIA PA3BUTUSA OMACHBIX TEXHOTCHHBIX MPOIECCOB.
Cucmemnvle uccredoganus nepexooa K pecypcocbepezaiowjell U KOHKYPEHMOCNOCOOHOU
snepeemuxe.  buonoeuueckoe  pasmoobpazue  u  oOuopecypcwvl.  Hayuonanvhuovie
ungopmayuonnvle cucmemul, obdecneuusarowue O0OCMYyn K UHDOpMayuu No COCMOSHUIO



omoenvublx 81008 U Ikocucmem. OcHogbl IKOpeaburumayuy IKocucmem u cnocobos 6HopbO v
¢ buonogpedxcoenuamu. PekonempyKkyus MopcKux u Ha3eMHbIX IKOCUCHEM.
JdemoHcTpanuun
Tabmuupl u cxembl: «3arps3HeHHE aTMoc(epbl», «3arps3HeHHe TuaApocheps,
«3arpsi3HeHne MOYBBIY, «llapHUKOBEIT 3dexT», «Ocobo oxpaHsSEMble MPUPOIHEIC
TeppUTOpUNY», «MOJEIH YIPABISIEMOTO MUPAY.
O6opynoBanue: (ororpadhuu OXpaHSIEMbIX pacTeHUM W KUBOTHBIX KpacHoll KHUTH
Poccuiickont @enepanuu, KpacHoil KHUTH pErMoHa.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI ITO BUOJIOT' A
HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUSA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUSI OOYUYaIOIIUMUCS
porpaMM CpeHero o0Iero 00pa3oBaHus: TUYHOCTHBIC, METANPEIMETHBIC U MPEIMETHBIC.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS ITPOTrPaMMBI 110 OMOJIOTHUU BBIJIEICHBI
CICAYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAaIOIUMUCS POCCUHCKOW T'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPECICHUIO,
Hanu4yue momueayuu K OOYYEHUIO OWOJIOTHH, YeleHAnpasieHHoe pa3éumie BHYTPEHHUX
yOEXKICHUH TUIHOCTH Ha OCHOBE KITFOUEBBIX [IEHHOCTEH M HCTOPUYECKHUX TPAJAUIINI Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCb 00YUYAIOIINXCSI PYKOBOJACTBOBATHCS B
CBOCHM JIESITEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMUA YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO O00pa3oBaHUs, Haiuuyue NPABOCO3HAHUS DKOJOTHYECKON KYJIBTYPHI,
CNOCOOHOCIU CMABUMb TICIA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIBTATHI OCBOCHHS MPOTPAMMBI 110 OMOJIOTHH IOCTUTAIOTCS B €TUHCTBE
y4eOHOW U BOCTIUTATEIILHOMN JACSATEILHOCTH B COOTBETCTBUU C TPAIUIIMOHHBIMH POCCUHCKUMU
COILMOKYJIbTYPHBIMHU, UCTOPUUYECKUMH U TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMHU
B OOIIECTBE MPABWIIAMHU K HOPMaMH TIOBEACHUS U CIIOCOOCTBYIOT IIpolieccaM CaMOIIO3HAHUA,
CaMOBOCIIMTAHUS U CAaMOPa3BUTHSI, PA3BUTHUS BHYTPEHHEHW MO3UIIMU JTUYHOCTH, TATPUOTHU3MA
Y YBaXKCHUS K 3aKOHY M MPABOMOPSIKY, YETOBEKY TPyJa U CTaplIeMy MOKOJICHHUIO, B3AMMHOTO
YBOXEHHUS, OCEPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACJIEAUIO U  TPAJHUIUAM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickon denepanyn, Ipupoe U OKPYK aIOIIEH cpee.

JIM4HOCTHBIE PE3YyIbTAaTBl OCBOCHHS YydeOHOro nmpeamera «buonorus» HTOKHBI
OTpa)kKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YJAIOIIUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON
BHYTPEHHEH TO3ULMEN JIMYHOCTH, CHUCTEMOW I€HHOCTHBIX OpPHUEHTAllMi, TO3UTUBHBIX
BHYTPEHHUX YOEXJICHUN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
o0IecTBa, pacIMPEeHNE )KH3HSHHOTO OIBITA M OIBITA JSATSIHHOCTH B MPOIIECCE pean3aIlin
OCHOBHBIX HalpaBJICHUIN BOCIIMTATEIbHON AEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOro BOCIIMTAHUS:

c(OOpMHUPOBAHHOCTh TPAKIAAHCKOM TO3UIIMHA OOydYaIOmIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTO 4JI€HA POCCUMCKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTUTYLHMOHHBIX TpaB M OOS3aHHOCTEH, yBa)XXCHHE 3aKOHA H
MIPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIIBHOCTA TMPU CO3JaHUU Yy4EOHBIX
MPOEKTOB, PEUICHUH YYEOHBIX U TO3HABATENbHBIX 3aJlay, BBIIOJTHEHUU OWOJIOTHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEACNSITh COOCTBEHHYIO TMO3HMIIMI0O MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YyMEHHUE YYUTBIBAaTh B CBOUX JICHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOJCH C pa3HbIMU YOCXKACHUSMH, KYJIbTYPHBIMH LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHHYECTBY B IMPOIECCE COBMECTHOT'O BBIMIOTHEHUS YYECOHBIX,
MO3HABATEJIbHBIX W HCCJIEAOBATEIILCKUX 3a/1a4, YBAXWUTEJIBHOTO OTHOILICHUS K MHEHUIO
OTIMOHEHTOB TIPU OOCYXJAECHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh  POCCHUUCKOM  TPaXJAHCKOM  HUJECHTUYHOCTH, TMATPUOTH3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepea PoauHo#, TopocTu 3a CBOM
Kpail, cBot0 PoiuHy, CBOH SI3bIK U KYJbTYpY, MPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoja Poccuu;

[IECHHOCTHOE OTHOUICHWE K NPUPOJAHOMY HACIECAUI0 M TaMSITHUKAM MPUPOIBI,
JTOCTHKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBJIEHHE M Pa3BUTHE
OWoNOTMY, TOHUMAaHUS 3HAYeHUs OWMOJOTMM B TO3HAHWM 3aKOHOB MPHUPOIBI, B >KU3HU
YeJioBeKa U COBPEMEHHOTO 00IIeCTBa;

uaeiiHas  yOeXIEHHOCTh, TOTOBHOCTh K CiHyXeHHt0 u 3ammure OteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CYJb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME JYXOBHBIX [IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO TMOBEICHUS;

CIIOCOOHOCTD OIICHUBAThH CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOAUTENSM, CO3JaHUIO CEMBH Ha OCHOBE
OCO3HAHHOTO IPUHATHUS HEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUU C TPAIULIUSIMU HAPOJOB
Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUYAs 3CTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

IMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JACUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIISTH
KauyecTBa TBOPUYECKOM JTUYHOCTH;

5) ¢usnyeckoro BocnuTaHUsA, (GOPpMHUPOBAHMS KYJbTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:

MMOHUMaHUE 1 pean3aIlus 3I0pOBOT0 U O€30MacHOTo 00pa3a )Ku3HH (30pPOBOE NMUTAHHUE,
cOO0JII0ICHUE TUTUEHUYECKUX MTPABWII U HOPM, COATAaHCUPOBAHHBIN PEXKUM 3aHITUN U OTIbIXA,



peryisipHas (Qui3nueckas aKTUBHOCTh), O€pEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHUMAHHE IIEHHOCTU NpPaBWJI WHAUBHUIYAIBHOTO W KOJUIEKTMBHOTO OE€30MacHOTO
MOBE/ICHUA B CUTYaILUSX, YTPOKAOMIUX 3J0POBBIO U )KU3HU JTIOJICH;

OCO3HAHUE MOCIEICTBUN U HENPUITUS BPEIHBIX MPUBBIUEK (YHOTPEOJICHHUS aJIKOTOJIS,
HAapKOTHKOB, KYpeHHUS);

6) Tpy10BOI0 BOCIIMTAHMS

TOTOBHOCTH K TPYly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPY10It00u¢e;

FOTOBHOCTh K  AaKTUBHOM  JEATEIIBHOCTH  TEXHOJIOTMYECKOW M  COIMAJIbHOU
HaIPaBJIEHHOCTHU, CIIOCOOHOCTh MHUIIUUPOBATH, TIJIAHUPOBATh U CAMOCTOSITEIHHO BBITIOTHSTh
TaKyo JIEeSITEIbHOCTD;

UHTEPEC K pa3InyHbIM cdepaM npodecCuoHaNTbHOU AesTeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIM BBIOOp Oyayiie mnpodeccuu U peanru30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
JIAHBL;

TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHUIO U caMOOOPa30BaHUIO HAa MIPOTSHKEHUU BCEH
KU3HM;

7) 3K0JIOTHY€eCKOT0 BOCTTUTAHMS:

AKOJIOTMUUYECKH I1eJIECO00Pa3HOEe OTHOIICHUE K MMPUPO/Ie KaK UCTOYHUKY JKM3HU Ha 3eMIie,
OCHOBE €€ CyIECTBOBAHUS;

MOBBIIIEHUE YPOBHSI IKOJIOTHYECKOM KyJIbTYphl: TPUOOPETEHUE OMbITA TJIAHUPOBAHUS
MOCTYTIKOB U OLEHKU UX BO3MOXHBIX MOCJIEICTBUI JJIsI OKPY’KAIOIIEH Cpebl;

OCO3HaHHeE TI100aJBHOTO XapaKkTepa KOJIOTHUECKUX MPOOJIeM U MyTel UX pelIeHus;

CIIOCOOHOCTDH UCTIONIb30BATh PHOOpPETaeMble TPU U3YUCHUH OMOJIOTHUHU 3HAHUS U YMEHUS
IpU peleHru MpoOJieM, CBSI3aHHBIX C PAIIMOHATBHBIM IPUPOIOIOIB30BaHNEM (COOIIOICHHE
paBuJl MOBEAEHUS B MPUPOJAE, HAIIPABICHHBIX HA COXPAHEHUE PABHOBECHS B IKOCUCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, OHOChephI);

AKTUBHOE HENPUATHE NCUCTBUH, NMPUHOCAIIUX BPEI OKPYKAIOIIEW MPUPOIHON Cpele,
yMEHUE MIPOTrHO3UPOBATh HEeOJIaronpusTHHIC AKOJIOTUYECKHUE MOCJIEACTBUS
NPEeANTPUHUMAEMBIX JTEMCTBUNA U TIPEIOTBPAILATh UX;

HaJU4ue Pa3BUTOr0 SKOJOTMYECKOIO MBIIIIECHUS, SKOJOTHUYECKOW KYyJbTYphI, OIbITa
NEATEIbHOCTU 3KOJOTUYECKOW HAaMpaBI€HHOCTH, YMEHHS pPYKOBOJCTBOBAThCSA HMH B
[M03HABATEIbHOW, KOMMYHUKATUBHONW M COLMAJIBHOM NPAKTHUKE, TOTOBHOCTU K yYacCTHIO B
MMPAKTUYECKOMN AEATENBHOCTH SKOJIOTHUYECKOW HAIPABICHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKM U OOIIECTBEHHOM MPAKTHKHA, OCHOBAHHOTO Ha JHUAaJiOTe€ KYJbTYP,
CIOCOOCTBYIOUIETO0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHME  S3BIKOBOM U  YMUTATEIbCKOM  KYJIbTYpbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKY JIFOJABMU U NMO3HAHUS MUDPA;

MOHMMaHKe crnelu(UKN OMOJIOTHM KaK HAayKH, OCO3HaHUSl €€ poiu B (GOpPMUPOBAHUU
pallMOHAJILHOIO HAYYHOT'O MBIIUICHUS, CO3JaHUM IIEJOCTHOIO TMpeACTaBiIeHUs 00
OKpY)KalolleM MHpe Kak O €IMHCTBE MPHUPOJbI, 4YelloBeKa M oO0IlecTBa, B IO3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEN U peIIeHUH TPOOJIEM COXPaHEHUS TPUPOIHOTO PAaBHOBECHS;



yOEKIEHHOCTh B 3HAUMMOCTU OMOJIOTUH JJI1 COBPEMEHHOM LIMBUIIM3ALMH: 00ECTICUEHH S
HOBOT'O YPOBHS Pa3BUTHS MEAUIMHBI, CO3/1aHUE NEPCTIEKTUBHBIX OMOTEXHOJIOT UM, CIOCOOHBIX
pemarb pecypcHble NpoOJEeMbl pa3BUTHS YEJIOBEYECTBA, IOMCKA IIyTEH BbIXOJAa W3
IJI00QJIBHBIX IKOJIOTMYECKUX IPO0JIeM U o0ecriedeHus Nepexoia K yCTOMUNBOMY Pa3BUTHIO,
pPalMOHAILHOMY  HMCIOJb30BAHUIO MPHUPOAHBIX PECYpCOB M (HOPMHPOBAHUIO HOBBIX
CTaHJapTOB >KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUH B LIEISAX MOBBIIICHUS 00111en
KyJbTYpbl, €CTECTBEHHO-HAYyYHONH TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIMOHAIbHON
IpaMOTHOCTH 00y4aromuxcs, GopMUpPyeMOIl Py U3YyUEHUU OUOJIOTUY;

NOHMMAaHHE CYLIIHOCTH METOJIOB IMO3HAHMS, UCHOJIb3YEMbIX B €CTECTBEHHBIX HAyKaXx,
CIIOCOOHOCTH MCIOJIb30BaTh MOJy4aeMble 3HAHUS ISl aHajdu3a U OOBSICHEHHS SBJICHHM
OKPYXAIOILEr0 MUpPa U MPOUCXOJAUIUX B HEM M3MEHEHUU, YMEHHE JellaTb 00OCHOBaHHbBIC
3aKJIIOYEHUS] HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C IEJIbI0 TMOJyYEHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIsl PElIeHUs
npo0JieM B peajbHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAaHME LIEHHOCTU HAYyYHOU JIeATeTbHOCTH, TOTOBHOCTh OCYIIECTBIISITH POSKTHYIO U
UCCJIeI0BATENBCKYIO NEATEIbHOCTh MHIUBHUAYATIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BAHMIO, K
aKTUBHOMY TIOJYYEHHIO HOBBIX 3HaHHIl 10 OHOJOTMU B COOTBETCTBUU C >KMU3HEHHBIMU
OTPEOHOCTSIMH.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIE PE3yIbTaThl OCBOEHUS yueOHOro npenmMera « bruogorusy BKIIOYAIOT:
3HauUMMBbIE I (OPMHUPOBAHHUS MHMPOBO33PEHUS OOYHAIOMIMXCA MEXIUCIUIUIMHAPHBIC
(MexmpeaMeTHbIe) O0IIeHayYHbIE MOHSATHS, OTPAKAIOIINE [ETOCTHOCTh HAYYHOU KapTHUHBI
MUpa U Crielu(PUKy METOIOB MMO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEPrus, ABICHUE, IPOIECC, CUCTeMAa, HAYyYHBIN (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHUsA, HCCIEeNIOBaHNEe, HAONIOJCHUE, W3MEPECHHUE, OHKCIEPUMEHT U JpyTrue);
YHUBEpCaJIbHbIE yUeOHbIE 1eICTBUA (IT03HABATEIbHbIE, KOMMYHUKATHUBHBIE, PETYJIATUBHBIE),
oOecrieunBaromue (GopmupoBanre (PYHKIIMOHAIBHOW TPAaMOTHOCTH M COIMAIBHOU
KOMIIETEHIIUA OOYYaIOIIMUXCS; CHOCOOHOCTh OOYYaroIIMXCs HCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYECKIE 3HAHUS ¥ YHUBEPCAIbHEBIC yIeOHbIC JCHCTBUS B
MO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynbrate u3ydeHuss OWUOJOTMM HAa YPOBHE CpelHEro oOiiero oOpa3oBaHUsl Yy
oOydaromierocst OyayT c(opMUpPOBAHBI TO3HABATEIIBHBIEC YHUBEPCATIbHBIC YICOHbIC TEHCTBUA,
KOMMYHHUKAaTHUBHBIE YHUBEpCAJIbHbIE Yy4eOHbIe IEHUCTBUS, PETYJSITUBHBIE YHUBEPCAIbHBIC
yueOHbIE IEUCTBUS, COBMECTHAS JEATEIbHOCTb.

MeranpenMeTHbIle pe3yJbTaThl OCBOCHUS MPOTPAMMbBI CPEIHETO 00IEero 00pa3oBaHUs
JOJIKHBI OTPaXKaTh:

OBJajieHNe YHMBEPCAJIbHBIMH Y4e0OHBIMH NMO3HABATEILHBIMH I€CTBUSIMH

1) 6a30BBI€E JJOrHUecKHe JeiCTBHSA:



CaMOCTOATEIbHO (POPMYJIUPOBATh U AKTYaJU3UPOBATH MPOOJEMy, paccMaTpuUBaTh €€
BCECTOPOHHE;

WCIIOJb30BaTh MPU OCBOCHMM 3HAHUM MPUEMBI JOTUYECKOTO MBIIIJICHUS (aHalu3a,
CUHTE3a, CpaBHEHHUs, Kiaccuukaiuu, oOOOIIEHHUS), PACKPBIBATh CMBICT OHOJIOTHUYECKUX
MOHATUN (BBIACNATH WX XapaKTEepHbIE TMPU3HAKHU, YCTAHABIUBATH CBSI3U C JAPYTUMU
MIOHSATUSIMHU );

OTpPENEeNATh LETU NESITEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU UX JTOCTUKEHUS,
COOTHOCHUTD PE3YyJIbTATHI JCATEIIBHOCTH C MOCTABICHHBIMU EIISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKHE TOHATHS sl OOBSACHEHUS (PAKTOB U SIBICHHM >KHBOMU
IPUPO/IBI;

CTPOUTH JIOTMYECKUE paCCykJAcHUsl (MHIYKTUBHBIC, JECIYKTUBHBIC, 1O aHAJIOTHH),
BBISIBJIATH ~ 3aKOHOMEPHOCTH U TPOTUBOPEYUS B  pacCMaTpUBAEMBIX  SIBIICHHSX,
(dbopMyITHUPOBATH BBIBOJIBI U 3AKITIOUCHUS;

MPUMEHATH CXEMHO-MO/JICJIbHBIE CPEJICTBA JIJISl IPEJICTABIICHUSI CYIIIECTBEHHBIX CBSI3EH U
OTHOIIIEHUM B M3Y4aeMbIX OMOJIOTHYECKUX O0BEKTaX, a TaKKe MPOTUBOPEUHI Pa3HOrO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HH()OPMAIIMOHHBIX UICTOYHHKAX;

pazpabaTbiBaTh IJJaH pelIeHUsT MpoOiemMbl ¢ y4y€TOM aHalu3a HMMEIOUIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JCSATEIHLHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM,
OLICHUBATh PUCKU MOCIEACTBUN IEATEIBHOCTH;

KOOPJIMHUPOBATh W BBIMIOJHATH PA0OTy B YCIOBHUSX peajbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICHUCTBUS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbIe HCCJIeI0BaTEIbLCKHE IeiicCTBUA:

BJIa/IETh HABBIKAMHU Y4EOHO-HUCCIIEA0BATENHCKOM 1 MTPOCKTHON 1€ TEIbHOCTH, HABBIKAMHU
paspernieHus mpooeM, ClIoCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTENIbHOMY IMOMCKY METOIOB
pelIeHns NPaKTUYECKUX 3a7a4, IPUMEHEHUIO PAa3IMYHbIX METOJ0B TO3HAHHS;

UCIIOJIB30BATh PA3JIMYHbIE BUJbI JIESITEIBHOCTH IO IMOJYYEHHUIO HOBOTO 3HAHUS, €T0
MHTEpIpETAlNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYyalUsAX, B TOM YUCJE MPU
CO3/JaHUH YYEOHBIX U COLUATIBHBIX IPOECKTOB;

dbopMuUpOBaT, HAy4YHBIM THI MBIIIICHUS, BIAJ€Th HAYYHOM TEPMHHOJIOTHCH,
KIJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIC 3a7]a4l B 00PA30BATEIBbHON ACATEIHHOCTU U
KU3HEHHBIX CUTYaIIMSIX;

BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIE CBA3UM W aKTyaJlM3UPOBAaTh 3a/lady, BBIIABUTATh
TUNOTE3y €€ pPEelleHUs], HAXOAUTh apryMEHThl ISl JO0KAa3aTelIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PELICHUS;

aHAJM3UPOBATH TOJYYEHHBIE B XOJI€ PEIICHUS 3aJadydl pPe3ysbTaThl, KPUTUUYECKHU
OLICHUBATh X JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIbIT;

OCYLIECTBIIATH LI€JICHANPABICHHBIM MOUCK MEPEHOCAa CPEJCTB U CIIOCOOOB JAEHCTBUS B
poheCCHOHATIBHYIO CPEly;



yMETb TIEPEHOCUTHb 3HAHUS B TO3HABATEJIBHYI0O M MPAKTUYECKYI0 00JacTH
KU3BHEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTAaTh HOBBIC WJICH, TpeJiaratb OpPUTHHAJIbHBIC TOJAXOAbl U PEILICHUS, CTaBUTh
npoOJieMbl U 3a7a4M, TOMYCKAIOIIUE aTbTEPHATUBHBIC PEUICHUS.

3) pabora ¢ uHpopManmeii:

OPUEHTHPOBATHLCS B PA3IMYHBIX UCTOYHUKAX WH(DOpMannu (TeKCTe yueOHOro mocoous,
HAay4YHO-TIOMYJISIPHON  JuTepaType, OMOJOTUYECKHUX  CJIOBapsiX W  CIPAaBOYHHKAX,
KOMIIBIOTEPHBIX 0a3zax AaHHBIX, B VHTEepHeTe), aHaIu3upoBaTh UHPOPMAIUIO PAZTUYHBIX
BUJIOB W (QOpM TMpEeJCTaBICHUS, KPUTHUYECKH OIICHUBaTh €€ JOCTOBEPHOCTh W
HEMIPOTHUBOPEUYUBOCTH;

dbopMynHUpoOBaTh 3aMpOCHl M MPUMEHSTh Pa3IUYHbIE METOJbI MPU TMOUCKE U OTOOpE
Oouosiornuecko nHpopmMaiu, He0OXOAMMOM ISl BEITIOJIHEHUST yUeOHBIX 3a/1a4;

puoOpeTaTh OMBIT UCTIOJIH30BaHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUSI PA3TMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOUpATh ONTHUMAJbHYIO (OpPMY TIPEACTaBICHUS OHUOIOTHYECKOM
uHdopManuu (cXeMbl, TpaduKH, TUarpaMMbl, TAOIUIbI, PUCYHKH U IPYTOC);

UCIIOJI30BaTh HAYYHBIM SI3BIK B KAa4e€CTBE CpEJCTBA MpH paboTe ¢ OMOJOTHYECKOUN
uH(OpMaIMel: MPUMEHSITh XUMUYECKHUE, (PU3NIECKHE U MaTeMaTHIECKUE 3HAKU U CUMBOJIHI,
dbopmynel, abO0peBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMU pAaCMO3HABAaHUS W 3allUThl HHGOpMaIKK, HWHHOPMAIMOHHON
0€301acCHOCTH JTUYHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J€HCTBUSIMH:

1) o0menue:

OCYIIECTBIIATH KOMMYHHUKAITUU BO BCeX c(pepax >KM3HH, aKTUBHO YU4aCTBOBATh B INAJIOTE
WM TUCKYCCHUH TI0 CYIIECTBY 00CYKIaeMol TeMbl (YMEHHE 3a7aBaTh BOMPOCHI, BRICKa3bIBATh
CYXXJICHHsI OTHOCHTEIIPHO BBIMIOJIHCHUS TMIpeJlaracMoil 3ajiaud, YYUTHIBaTh WHTEPECHl W
COTJIACOBAHHOCTh MO3UILUM IPYTUX YYACTHUKOB AHAJIOTA WIN JUCKYCCUH);

pacro3HaBaTh HeBepOallbHbIE CPEACTBA OOIIEHMS, MOHMMATh 3HAYEHHE COLUAIBHBIX
3HAKOB, TIPEANOCHUIOK BO3HUKHOBEHHS KOH(DJIMKTHBIX CHUTYyallii, yMeTh CMATYaTh
KOH(MIIUKTHI U BECTU TIEPETOBOPHI;

BIAJCTh PA3TUYHBIMU CITIOCOOAMU OOIIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JPYTHX JIFOJIEH, TPOSIBISATH YBAKUTEIILHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOU hopme
(bopMyIHpPOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO M JIOTUYHO M3JaraThb CBOIO TOUKY 3PEHHUSI C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEACTB.

2) coBMeCTHAas AesITeJbHOCTh:

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHAHOW U UHIUBUAYAILHOU pabOThI IPU
pellieHuH OHOJOTHYECKOW MpoOJeMbl, OOOCHOBBIBAaTH HEOOXOAMMOCTh MNPUMEHCHUS
rPYINIOBbIX (hOPM B3aUMOJEHUCTBUS NP PEIICHUU yueOHOHU 3a1a4H;

BBIOMpAaTh TEMATHKY U METOJbl COBMECTHBIX JCHUCTBUM C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEM Ka)XJJOT0 WICHA KOJUIEKTUBA;



MPUHUMATh L€ COBMECTHOW JEATEIBHOCTH, OPraHW30BBIBATH W KOOPIAMHUPOBATH
JNEUCTBUSA MO €€ NOCTUKEHUIO: COCTABJIATH IUIAH NEMCTBUU, PACIPENEIATh POJIU C YUYETOM
MHEHUI yYaCTHUKOB, 00CYKJaTh pe3yJbTaThl COBMECTHOW PadOTHI;

OLICHMBATh KA4€CTBO CBOETO BKJIAJ[a U KAX/I0I0 YHaCTHUKA KOMaH/Ibl B OOLIUI pe3yIbTat
10 pa3pabOTaAHHBIM KPUTEPHUSIM;

MpeiaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MO3UIMA HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIATh IO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CHUTYALUAX,
MPOSIBIISITh TBOPUYECTBO U BOOOPaKEHUE, OBITh UHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMHU PeryJTUBHBIMU J€iCTBUSIMH:

1) camoopranuszanus:

UCIIOJI30BaTh OMOJIOTUYECKHE 3HAHUS IS BBISIBICHHUS MPOOJIEM W HX PEIICHHS B
KU3HEHHBIX U YUYCOHBIX CUTYaIIUSIX;

BbIOMpATh HA OCHOBE OMOJIOTMYECKMX 3HAHUU II€JIEBBIE U CMBICIOBbIE YCTAHOBKU B
CBOMX NEHUCTBUSX W MOCTYIKax MO OTHOLIEHUIO K >KMBOM MPUPOAE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAIOIINX;

CaMOCTOSITEIILHO OCYIIECTBIISITh TO3HABATEIBHYIO JIE€ATEIbHOCTb, BBIABISTH IPOOJIEMBI,
CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIE 3aJjladyl B 00pa30BaTEIbHOW JEATETbHOCTH H
KU3HECHHBIX CUTYyalUsIX;

CaMOCTOSITEJIbHO COCTAaBJISTh IUIAH pEIIeHUsT NpoOJeMbl € YYETOM HMEIOIIUXCS
pECYpCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEOUTECHUI;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATOYTEHUM;

JenaTh OCO3HAHHBIM BBHIOOpP, ApPryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTh 3a
peuieHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IIUPOKON DSPYAUIMH B Pa3HBIX
00J1acTSX 3HAHUH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YIbTATOB LEIISM;

BIAJCTh HABBIKAMHM TI03HABAaTEIbHOW peIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUA M MBICIUTENBHBIX ITPOLECCOB, HUX PE3YJbTATOB M OCHOBAHUW, HCIIOIb30BATh
puéMBbI pedICKCUN TSl OLIEHKH CUTYAIlMH, BEIOOpA BEPHOTO PEIICHHUS;

YMETh OLIEHUBATh PUCKH U CBOCBPEMEHHO ITPUHUMATh PEUICHUS [0 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX MPHU aHAJU3€E PE3YIbTATOB ACATEILHOCTH,

3) npuHATHE ce0s U APYTUX:

MPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MPH aHAJU3€E PE3YIBTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTHX HA OLIUOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UILIMH APYTOro 4eJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI



[IpenmeTHbIE pe3yabTaThl OCBOEHUS COAEpKaHUs yuyeOHOro npeamera «buonorus» Ha
yriyOJIEHHOM ypOBHE OpPHUEHTHUPOBaHbI Ha o0ecreueHue npoPuIbHOTO 00y4YeHUs
oOyuaromuxcs 6uosiornd. OHM BKJIIOYAIOT: clielu(pruecKue sl OMOJOTUH HayYHbIe 3HAHUS,
YMEHHUS U CHOCOOBI AEHCTBUN MO OCBOCHMIO, MHTEPHPETALUUA U MPEe0OpPa30BAHUIO 3HAHUM,
BHUJIbl JICSITEIBHOCTH MO TOJYYCHUIO HOBBIX 3HAHUM M WX NPUMEHEHHUIO B Pa3JIUYHBIX
y4eOHBIX, a TaKKe B pealbHbIX MKU3HEHHBIX cuTyanusx. lIpenMeTHble pe3ylbTaThl
IIPEACTABIIEHBI IO TOJaM U3y4YEHHS.

[IpenmeTHble pe3ynabTaThl OCBOeHUs ydyeOHoro mpenmera «buosorusi» B 10 knacce
JOJIKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MeCTe U poJid OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK,
B () OPMUPOBAHUN E€CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpPA, B TO3HAHUHM 3aKOHOB MPHUPOJIBI U
pelieHry MpodJieM PpalKdOHAIBHOTO MPHUPOAOIONb30BAHUSA, O BKIAJEe POCCHUUCKUX U
3apyOeKHBIX YUYEHBIX B pa3BUTHE OMOJIOTHH;

BJIa/ICHHE CUCTEMOM OMOJIOrMYECKUX 3HaHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIATAOIHE
OMOJOTMYeCKUe TEPMUHBI U TOHATHS (’KU3Hb, KJIETKA, OPTaHU3M, METa00JIM3M, TOMEOCTa3,
CaMOpETYJSLMsA, CaMOBOCIPOM3BEJACHUE, HACIEICTBEHHOCTb, HW3MEHYMBOCTb, POCT U
pa3Butue), Ouojornueckue teopuu (kiaerounass teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa, xpoMmocoMHast Teopus HacnenctBeHHocTH T. Moprana), yuenus (H. Y. BaBunora —
0 IIEHTPaX MHOT000pa3us U MPOUCXOKACHHS KYJIbTYPHBIX paCTEHUM ), 3aKOHBI (€IMHO00pa3us
IIOTOMKOB IIEPBOT0 MOKOJIEHHUSI, PACILIECIUIEHUS], YACTOTHI TAMET, HE3aBUCUMOT'O HACJIEI0BaHUs
I'. Menpaensi, rOMOJIOTHYECKUX PSAJIOB B HacjeACTBeHHON n3MeHuuBoct H. WM. BaBuiiosa),
NPUHIUIIBI (KOMIUIEMEHTApHOCTH);

BJIaJICHUE OCHOBHBIMM  METOJAMU  HAy4YHOIO IIO3HAHMS, HCIOJb3YEMBIX B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCaHUE, U3MEPEHHE, HAOJI0JEHUE,
AKCIIEPUMEHT);

YMEHHE BBIJICIISTh CYIIECTBEHHBIE IPU3HAKH: BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPUOT,
OJTHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM UHKciie OakTepuil, rpuOOB, PaCTeHMUIA,
KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPraHOB M CHUCTEM OpPraHOB PACTECHUM, >KUBOTHBIX,
YEJIOBEKa, NPOLECCOB JKU3HEACATEIBHOCTH, IPOTEKAKIIMNX B OpraHu3Max pacTEHUM,
KUBOTHBIX M YEJOBEKa, OMOJOTMYECKHX IPOLECCOB: OOMEHa BellecTB (MeTaboau3M),
MPEBPAIICHUS SHEPTHH, OpPOXKEHHUs, aBTOTPO(PHOrO U TeTEepOTPO(PHOrO0 THUIIOB MHUTAHMS,
¢oTocuHTE3a W  XEMOCHMHTE3a, MMHTO3a, Meio3a, rameToreHesa, 3MOpHOreHesa,
MOCTAMOPUOHAIBHOTO PAa3BUTHS, PAa3MHOXKEHUS, WHIUBUAYaJIbHOTO Pa3BUTUS OpraHU3Ma
(oHTOreHe3a), B3aUMOICICTBUS T€HOB, FETEPO3HCA, HCKYCCTBEHHOIO 0TOOPA;

YMEHHUE yCTAaHABJIMBATH B3aMMOCBSI3H MEXKTY OPTaHOWIAMH KJICTKH M MX (DYHKIUSIMH,
CTPOEHHUEM KJIETOK PA3HBIX TKAHEH U NX PYHKITUSIMH, MEXTY OpTaHAMHU M CUCTEMaMU OPTaHOB
y pacTeHUH, )KUBOTHBIX M UYEJIOBEKAa W WX (YHKIUSIMH, MEKIY CUCTEMaMH OPTaHOB U WX
GYHKIUAMHA, MEXKIY dTaaMyd 0OMEHa BEIIeCTB, dTallaMH KJIETOYHOTO IHUKJA M KU3HEHHBIX
[MKJIOB OPTraHU3MOB, 3TalnaMy SMOpPHUOHAIBHOIO pPa3BUTHUS, TE€HOTUIOM U (HEHOTHUIIOM,
dbeHoTumnom u paxkropamu cpeabl OOUTAHUS;

YMEHHE BBISIBIIATh OTJIMYUTEIbHBIE MTPU3HAKU KUBBIX CUCTEM, B TOM YHMCJIE PACTCHUH,
KABOTHBIX U YEIIOBEKA;



YMEHHUE UCMOJb30BATh COOTBETCTBYIOIINE APIYMEHTHI, OMOJIOTUYECKYIO TEPMHUHOIOTHIO
Y CUMBOJIMKY JUJISl JOKQ3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUUYECKUX IPYIIIL;

YMEHHUE pelaTh OMOJOTMYECKUE 3a/1ayd, BBISIBISTH NPUUYMHHO-CIIECICTBEHHbBIE CBS3U
MEXAY HCCIEAYEMbIMU OMOJIOTMYECKMMH MPOLECCaMH W SIBICHMSIMH, JENIaTh BBIBOJbBI U
MIPOTrHO3bl HA OCHOBAHUU MOJIYYEHHBIX PE3yJbTATOB;

YMEHHE BBIMOJIHATH Ja00paTOpHbIE U MPAaKTHUYECKHE paboThl, COOMI0IaTh MpaBUiia IpH
paboTe ¢ yueOHBIM U J1aOOpaTOPHBIM 000PY/I0BAHHUEM;

YMEHUE BBIABUTATh THUIOTE3bI, MPOBEPATh HX OSKCIEPUMEHTAIHHBIMU CpEJCTBAMHU,
dopMynupysl 1elib HMCCIENOBaHUsA, AHAIM3UPOBATH IMOJIyYEHHbIE pE3yJbTaThl U JeaTh
BBIBO/IBI;

YMEHHE y4acTBOBAaTh B YUEOHO-UCCIEAOBATENILCKOM paboTe Mo OMOJOTUHU, IKOJIOTHH U
MEIUIMHE, TPOBOJMMOM Ha 06a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEICTABISATh
MOJIyYE€HHBIE PE3yJIbTAaThl HA YYEHUYECKUX KOH(PEPEHIUX;

yYMEHHE OIIEHMBAaTh JITHYECKHE aCMEKThl COBPEMEHHBIX HCCIEJOBaHUN B 00J1acTH
OMOJIOTUM W MEJUIMHBI (KJIOHMPOBAHHE, UCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABIECHHOE
M3MEHEHHE TeHOMAa U CO3/IaHKHe TPAHCTE€HHBIX OPTaHU3MOB);

YMEHHE  OCYHIECTBJISATh  OCO3HAHHBIM  BbIOOp  Oyaymed  mpodeccruoHanbHOM
JESTENBHOCTU B 00J1aCTU OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHUH, BETEPUHAPHUH, CEIIHCKOTO
XO3SIIICTBA, MUIIEBOM  MPOMBINIJICHHOCTH,  YIIyOJsATh  IO3HABATENbHBIA  WHTEpEC,
HAIPaBJICHHBIH HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH MPOPECcCHu M MPOAOHKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsI B OPraHU3aALMAX CPEIHETO MPO(ECCHOHATBLHOTO U BBICIIETO
o0Opa3zoBaHUs.

[IpenmeTHble pe3ynbTaThl OCBOeHHUs ydyeOHoro mpenmera «buonorusi» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTHH B CHCTEME €CTECTBEHHBIX HaYK,
B (JOPMUPOBAHNH COBPEMEHHOW €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, B TO3HAHUHU 3aKOHOB
IPUPOJIBI U PEIICHUN YKOJIOTHYECKUX MPOOIIEM YEIOBEUECTBA, a TAKKE B PEIICHUU BOIIPOCOB
PaIMOHANILHOTO MPUPOJIONONB30BaHusI, U B (DOPMUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K
npupojie, oOLIECTBY, YEIOBEKY, O BKJIaJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHE BIAJIETh CUCTEMON OMOJIOTUYECKUX 3HAHHM, KOTOPAasi BKIIOYAET ONPEIACICHUS U
MOHUMAaHUE CYITHOCTH OCHOBOIOJATAIONINX OMOJOTUYECKHX TEPMHUHOB M TOHSATUU (BUI,
sKocucTema, oOmocdepa), Omomornueckue Tteopun (dBosrorMoHHas Teopus Y. [lapBuHa,
CUHTETHUYecKasi Teopus 3Bosonun), yuenus: (A. H. CeBepiioBa — 0 myTsSX U HalpaBICHUSIX
sBomoru, B.M. Bepranckoro — o Ouocdepe), 3akoHbI (TeHETUYECKOTO paBHOBecus J[x.
Xapnu u B. Baitn6epra, 3apoasiiieBoro cxoactsa K. M. bapa), npaBuna (Muaumyma HO.
JInbuxa, HSKOJOTWUYECKOW NHPAMHIBI SHEPruM), THUMOTEe3bl (rumote3a «vupa PHK» V.
I'unGepra);

YMEHUE BIAJI€Th OCHOBHBIMHU METOJAMHU HAYYHOIO IO3HAHUS, MCIOJb3yEMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M 3KOCHCTEM (ONHCaHHUE, U3MEpPEHUE,
HaOJI0/IeHHEe, SKCIEPUMEHT), CIIOCO0aMU BBISIBIICHHS U OLIEHKH aHTPOMOT€HHBIX U3MEHEHUM
B IIPUPOJE;



YMEHHUE BBIICIATH CYIICCTBEHHBIC MPU3HAKW: BHJIOB, OMOTEOIICHO30B, DKOCHCTEM H
o6uocdepsl, CTAOWIU3UPYIOMIETO, JABMXKYIIETO MU Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpA,
AJUTOTATPUYECKOTO W CHMIATPUYECKOTO BHI000pA30BaHUS, BIHUSHHUS ABWKYIIUX CHII
ABOJIIOIMU Ha TEeHO(DOH MOMYJISAIUHU, TPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHWSI,
YepeOBaHUS HANpPABJICHUA HBOJIIOIUU, KPYTrOBOPOTA BEIIECTB M IIOTOKA DJHEPTUU B
IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXIY IPOIECCAMU DBOJIOIUHN, IBHKYIIUMHU
CUJIAaMH aHTPOIIOTeHE3a, KOMITIOHEHTAMH PA3JIMYHBIX YKOCUCTEM H IMPUCITOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMCHHE BBISBIISATH OTJIMYHMTEIBHBIC MPU3HAKU JKUBBIX CHUCTEM, IMPUCIOCOOICHHOCTD
BUJOB K cCpele oOuTaHUs, aOMOTHUYECKMX M OHOTHYECKHMX KOMIIOHCHTOB 3KOCHUCTEM,
B3aMMOCBSI3¢H OPraHW3MOB B COOOIIECTBAX, aHTPOIOTCHHBIX W3MCHCHHH B 3KOCHCTEMaXx
CBOEH MECTHOCTH;

YMEHHE UCII0JIh30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO
¥ CHUMBOJIUKY JUJISl JIOKa3aTeJIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATHYCCKUX TPYIII,
B3aMMOCBSI31 OPTaHU3MOB M Cpe/Ibl OOUTaHUs, SANHCTBA YEITIOBSYCCKUX pac, HEOOXOAMMOCTH
COXPaHECHHUS MHOT000pPa3usi BUJAOB U SKOCHCTEM KaK yCIIOBUS COCYIIICCTBOBAHUS MPUPOJIBI U
YeJIOBEUYCCTRA,;

YMCHHE peniaTh OMOJOTHYECKHE 3aJ1ayH, BBISBIATH NMPUYMHHO-CIICJCTBEHHBIC CBSI3H
MEXIYy HUCCIeNyeMbIMU OMOJOTHYECKUMH MPOIECCaMU U SIBICHUSMH, JI€JaTh BBIBOABI U
IPOTHO3bI HA OCHOBAHUH TOJYUYEHHBIX PE3YyIbTaTOB;

yYMEHHE BBITIOJIHATH Ja00paTOpHbIE U MpaKTHUECKHe paboThl, COOMI0ATh MpaBUiia MpU
paboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIABUTATh THUIOTE3bI, MPOBEPSATH HMX DKCIEPUMEHTAIBHBIMU CpPEJICTBAMH,
dbopMynupysi 1enb MCCIENOBaHUS, AHAIU3UPOBATH TOJYYECHHBIE PE3yJIbTaThl W JIeNaTh
BBIBO/IbI;

yMEHHE y4acTBOBATh B YUEOHO-MCCIICAOBATEILCKOM paboTe 1Mo OMOJIOTHH, SKOJIOTHU U
MEIUIMHE, TPOBOUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, U MyOJINYHO MPEICTABISATD
MOJIYYCHHBIE PE3YJIHTAThl HA YUEHUYECKUX KOH(PEPEHITUX;

YMEHHUE OIICHWBATH TUIOTE3bl U TEOPUU O MPOUCXOXKICHUM >KU3HU, YEIOBEKa H
YeJIOBEYECKHUX pac, O MPUYMHAX, MOCIEICTBUIX U CIOCO0axX MPeIOTBpAIICHHs TI100aIbHBIX
M3MEHEHH B Ouocdepe;

YMEHHE  OCYIIECTBISATh  OCO3HAHHBIM  BbIOOp  Oynymed  mpodeccuoHaTbHOM
JESTENHPHOCTA B O0JACTH OWOJIOTMH, OKOJOTHH, MPUPOJOMOIL30BAHNS, MEIUIUHBI,
OMOTEXHOJIOTUH,  TICUXOJOTHUH, BETEPUHAPHH,  CEIBCKOTO  XO3SHCTBA,  MHUIIEBOU
MIPOMBITINICHHOCTH, YIIIYOJISITh TTO3HABATENBHBIM MHTEPEC, HAINPaBICHHBIA HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOMICH MPO(PECCH W TPOJODKEHUE OHMOJIOTHYSCKOro 0oOpa3oBaHMS B
OpraHu3alusaX CpeaHero MpodheCcCHOHATBHOTO W BBICIIIETO 00pa30BaHMS.

TEMATHUHYECKOE IINTAHUPOBAHUE

10 KVIACC
No HaumeHnoBaHue KosnuyectBo yacos 5
JICKTPOHHBIE
n/m | pasaesioB u TeM Bcero Kontpoabnsie | IlpakTnyeckue (wnposbIe)
NPOrpaMMblI padoThI padoThI




o0pa3oBaTe/ibHbIE
pecypchl
1 buonorus kak Hayka 1
) JKuBrle cucTeMBl U UX )
M3y4YeHue
3 Buonorus kinerku 2 0.5
4 XuMuueckas 10 |
OpraHu3aIus KJICTKU
C
5 TpoeHue U QYHKIHH g )
KJIIETKHU
OOMEH BEIIECTB U
6 MpeBpaIieHue YHEPTUU 9 1
B KJIETKE
HacnencrBennas
7 uHpopmanus I/I 9 0.5
peanu3anus e€ B
KJIETKE
% o
g W3HEHHBIN [TUKIT 6 :
KJIIETKHA
C
9 TpoeHue U HyHKITUU 17 L5
OpraHU3MOB
P
10 a3MHOYEHUE U g L5
pa3BUTHE OPraHU3MOB
I'eneruka — Hayka o
1 HACJIEICTBEHHOCTH U ) 0.5
U3MEHYHUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH 10 |
HaCJIEICTBEHHOCTH
13 3aKOHOMEPHOCTH 6 |
U3MEHYHUBOCTH
14 I'eneruka yeoBeka 3 0.5
15 Cenekuuysi OpraHu3MoB 4 1
BuorexHonorus u
16 CHUHTETHYECKas 4
ouosorus
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO 102 0 13
YACOB I10 ITPOTPAMME
11 KJIACC
N HaunmenoBanue KoanuectBo yacos DJIeKTPOHHbIE
0
W/ pa3iesoB U TeM B Kontpoabnbie | Ipakruueckue | (1uppoBbIe)
IporpamMmel cero padoThI padoThI o0pa3oBaTe/bHbIE
pecypchl




3apoxaeHue u
pa3BuTHE
IBOJTFOIIMOHHBIX
MPEJICTaBICHU B
OHoJIoTHH

MukposBontonus u eé
pe3yIbTaThl

14

MakposBomtonus u e€
pe3ynbTaThl

[Ipoucxoxaenue u
pa3BUTHE )KU3HHU HA
3emiie

15

1.5

[Ipoucxoxnenue
YEJI0BEKA —
aHTPOIIOTEHE3

10

DKOJIOTHSI — HAyKa O
B3aMMOOTHOIIICHUAX
OpraHu3MoOB U
HaaOPraHu3MEHHBIX
CHUCTEM C OKpY>Karouien
cpenoit

0.5

OpranusMmel U cpena
obuTaHus

1.5

OKO0JIOTHUS BUIOB U
MOMYJSAUNA

0.5

DKoJIOTHSA COOOIECTB.
OKOJIOTHYECKUE
CUCTEMBI

12

0.5

10

buocdepa —
rjio0agpHas
3KOCUCTEMA

11

YenoBek u
OKpyXarolas cpeaa

12

PesepBHOE Bpems

8

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102 0

7.5

IHOYPOYHOE IIVTIAHUPOBAHHUE
10 KIIACC

Ne
n/
n

Koan4yecTBO 4acoB

Tema ypoka

Bcer
0

KonTpouasn
bIe padoThI

IIpakTHYyeck
ue padoTsl

Hara
H3YYeHH
b |

DJIEeKTPOHHBbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl




buonorusa xak
KOMIUICKCHAsl HayKa
M KaK 4acTh
COBPEMEHHOTO
oO1IecTBa

JKusrle cucteMsbl U
UX CBOMCTBa

YpoBHeBast
opranu3anus KUBbIX
CUCTEM

Hcropus oTkpbITHA
Y U3Yy4YEHUS KIIETKH.
Kiterounas teopust

MeTtob1
MOJIEKYJIIPHOU U
KJIETOYHOU
OMOJIOTHH.
[TpakTnueckas
pabota «M3yuenue
METOJIOB KJIETOYHOU
OuoIorun
(xpomatorpadus,
anekTpodopes,
muddepeHnuanrHOe
EeHTpU(YrUpOBaHKE
, I[ILIP)»

0.5

XUMHUYECKUI COCTaB
KJIETKHU

MusnepaiibHbIe
BEIIECTBA KJIETKH,
ux OuoJioTHYecKas
poJib

Opranuueckue
BEIIECTBA KIETKH —
OemnKu.
JlabGopaTopHas
pabota
«O6HapyxeHue
0€JIKOB ¢ IOMOIIBIO
Ka4eCTBEHHBIX
peakuuin

0.5

CsoiicTBa,
KIaccuduKaus u
¢byHKIIH OEIKOB




10

Opranunueckue
BEIlIECTBA KJIETKU —
YTJIEBOAbI

11

Opranunueckue
BEILlECTBA KIJIETKU —
JIUTIATBI

12

Hyxknennossie
kucnotel. JJHK n
PHK. JIaGopaTopHas
pabora
«HccnegoBanne
HYKJIEUHOBBIX
KHCJIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX
OpraHU3MOB)

0.5

13

Crpoenue u
byakuun ATO.
HApyrue

HyKJeo3uaTpudocd
atel (HT®)

14

CexBeHUpOBaHKE
JHK. Meto bl
T€HOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

MeTto bl

CTPYKTYpPHOI
OMOJIOTHH

16

THOBI KIETOK.
[TpokapuoTnueckas
KJIETKA

17

Crpoenue
3YKapHUOTHYECKOU
KJIETKH.
IIpakTuueckas
pabota «3yuenue
CBOWCTB KJIIETOYHOU
MeMOpaHbD»

0.5

18

[ToBepXHOCTHBIN
anmnapar KJIeTKU

19

OnnomemOpaHHbIE
OpraHou/bl KJIETKU.
IIpaxTrueckas
pabota «M13yuenue
JBUKECHUS

0.5




OUTOIINIa3MBI B
PACTUTCIIbHBIX
KIICTKax»

20

[TosmmyaBTOHOMHBIE
OpraHoOU bl KICTKU:
MUTOXOH/IPUH,
TTACTH/IBI.
JIaGopatopHas
pabora
«HccnegoBanue
TJ1a3MOJIA3a U
JETIIa3MoIn3a B
PaCTHTEITHHBIX
KIIETKaX»

0.5

21

Hemem0OpanHsbie
OpraHou bl KIETKU

22

Crpoenue u
dbyHKIIMA spa

23

CpaBHuTenpHas
XapaKTePUCTHKA
KJIETOK DYKapHOT.
JlabopaTopHas
paborta «3ydyeHue
CTPOEHUS KJIETOK
Pa3IMYHbIX
OpraHU3MOB»

0.5

24

Accumunsanus u
JACCUMMIIALINSA —
JIBE CTOPOHBI
MeTaboan3Ma. Turbl
oOMeHa BEIECTB.
JlaGopaTopHas
pabota «3yuenue
KaTaJIuTH4YeCKOMN
AKTUBHOCTH
(dhepmeHTOB (Ha
puUMepe aMuIas3bl
WJTU KaTajiasbl)»

25

depMeHTaTUBHBIN
XapakTep peakiuii
KJIETOYHOTO
MeTabou3Ma.
JIaGopatopHas
pabota «M13yuenue
(bepMeHTaTUBHOTO
paciiernyieHus
MePOKCUIA

0.5




BOJIOpPO/Ia B
PAaCTUTCIIbHBIX U
KHUBOTHBIX KIICTKaAX»

26

benku-akTuBaTophl
u Oenku-
WHTHOUTOPEI

27

ABTOTpO(DHBIN THIT
oOMeHa BelIeCcTB

28

doTocunres

29

XEeMOCHHTES.
JlaGoparopHas
pabora «CpaBHEHHE
MIPOIIECCOB
(dboTocuHTE3a U
XEMOCHHTE32

0.5

30

AnHaspoOHbBIE
Opranu3msl. Bussl
OpOXKEHUSI.
JlaGoparopHas
pabota «CpaBHEHHE
MPOLIECCOB
OpoXXeHUs U
JIBIXaHUS

31

AspoOHbIe
OPraHu3Mbl. DTambl
SHEPreTHYECKOTO
oOmeHa

32

DHeprus
MeMOpaHHOTO
rpagueHTa
NnpoToHOB. CUHTE3
AT®: paborta
npoToHHOU AT®-
CUHTA3bI

33

Peakiun
MaTPUYHOTO CUHTE3a

34

Tpanckpunuusa —
MaTpUYHBIA CHHTE3
PHK

35

Tpanciauus u e€
JTarbl

36

KonupoBanue
aMHHOKuCI0T. Poib
pubocom B
OnocuHTe3e OenKa




37

Opranuzanus
TreHOMa y MIPOKApUOT
1 DYKapuoT

38

MounexyispHbie
MCXaHU3MBbI
AKCIIPECCUU T'€HOB Y
9YKapHOT

39

Bupycsr —
HEKJIETOYHBIE
(OpMBI KHU3HH U
o0nMraTHbIC
Tapa3uThI.
[IpakTnueckas
pabota «Co3nanue
MO/IEJTH BUPYCa

0.5

40

Bupychsie
3a00JIeBaHUS
YeNoBeKa,
KUBOTHBIX,
pacTeHui

41

HanortexHosmoruu B
OnoJIorny u
MEIUIIHE

42

JKU3HEeHHBIN TUKIT
KJIETKHA

43

MatpuuHblii CUHTE3
JIHK

44

XPpOMOCOMBI.
JlabGopaTopHas
pabora «3yyeHue
XpOMOCOM Ha
TOTOBBIX
MUKpOTpenaparax»

0.5

45

JleneHue KIeTKH —
MHTO3

46

TuIbl KIETOK.
Kapuoxunes n
LIUTOKUHES.
JlaGopaTopHas
pabota
«Habmonenue
MHUTO3a B KJIETKax
KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5




47

Perymsanus
KU3HEHHOTO LIUKJIa
KJIETOK

48

Opranusm Kak
eIMHOE LIENI0e

49

TxaHu pacTeHUN.
Jlaboparopuas
pabota «13ydenue
TKaHEN PaCTCHUI»

0.5

50

TxaHu )KUBOTHBIX B
YyeJIoBeKa.
JlaGoparopHas
pabota «M3yuenune
TKaHEH KUBOTHBIX)

0.5

51

Opransl. Cuctemsl
OpraHoB.
JlabopaTopHas
pabota «M3yuenue
OpraHoOB IIBETKOBOTO
pacTeHus»

0.5

52

Onopa Tena
OpraHU3MOB

53

JBmkeHue
OpraHU3MOB

54

IIutanue
OpraHU3MOB

55

[Iuranue
MTO3BOHOYHBIX
KUBOTHBIX.
[TumeBapurtenbHas
CHCTEMa YeJIOBeKa

56

JIpIxaHue
OpraHu3MoOB

57

JIpIxaHue
MO3BOHOYHBIX
)KUBOTHBIX U
YyeIoBeKa

58

TpaHcnoprt BelecTB
y OpraHu3MoB

59

Kposenocnas
cucTema
MO3BOHOYHBIX
KUBOTHBIX U
YelnoBeKa

60

Brinenenue y
OPraHu3MoOB




61

3amura y
OpraHU3MOB

62

NMmmyHHas cucrema
4eJI0BEKa

63

Paznpaxumocts u
perymanus y
OpraHnu3MoB

64

I'ymopanbHas
perynsuus u
SHJOKPUHHAsS
CUCTEMA KUBOTHBIX
U 4EJI0BEKa

65

Popmsl
Pa3MHOKEHHUS
OpraHu3MOB

66

ITonoBoe
Pa3MHOXEHHE

67

Meiio3s

68

l'amertorenes.
OO6pazoBanue u
pa3BUTHE MOJOBBIX
KIIETOK.
JlabopaTopHas
pabora «3y4yeHue
CTPOEHUS MOJIOBbIX
KJIETOK Ha FTOTOBBIX
MUKpOTpenaparax»

0.5

69

NuauBunyansHoE
pazBuUTHE
OpraHu3MOB —
OHTOI€HE3

70

3akjajKa OpraHoB U
TKaHeHu nu3
3apOIBIIIEBBIX
JINCTKOB

71

Poct u passutue
KUBOTHBIX.
JIaGopatopHas
pabota «BblsiBiIeHHE
IIPU3HAKOB CXOJICTBA
3apoabllIen
IT03BOHOYHBIX
KUBOTHBIX»

0.5

72

PasmuoxeHue u
pa3BUTHE PaCTEHUII.
JlaGopaTopHas

0.5




pabota «Ctpoenue
OpraHoB
Pa3MHOXKEHUS
BBICIIMX PACTEHUI»

73

Hcropus
CTaHOBJICHUS U
Pa3BUTUSI TEHETUKU
KaK HayKu

74

OCHOBHBIE TIOHATHUSI
U CHMBOJIBI
TE€HETHKH.
JlaGoparopHas
pabora «JIlpo3oduia
Kak 00BbEKT
FeHETHYECKUX
HCCIICIOBAHHI

0.5

75

3aKOHOMEPHOCTH
HaCJIeIOBaHUS
MIPU3HAKOB.
MonorubpuaHoe
CKpeINBaHHUE.
[IpakTnueckas
pabota "U3yuenue
pe3yIbTaToOB
MOHOTHOPHUHOTO
CKpEILMBAHUS Y
po30¢uis"

0.5

76

uTonmoruueckue
OCHOBBI
MOHOTHOPHUHOTO
CKpEITUBaHUS

77

AHanuzupyrouiee
CKpEILMBaHHUE.
Henonnoe
JTIOMUHUPOBaHUE

78

JlurudpuHoe
CKpeLIBaHHE.
IIpaxTrueckas
pabota «M3ydyenue
pe3yabTaToOB
JIUTUOPUIHOTO
CKpELIMBaHUS Y
JPp030(PUITBD»

0.5

79

I[uTonmoruueckue
OCHOBBI
JIUTUOPUIHOTO
CKpEIIUBaHUS




80

CueruieHHoe
HacJIeJ0OBaHNE
MIPU3HAKOB

81

XpomocomHast
TeOpus
HaCJIEICTBEHHOCTHU

82

T'enetuka momna

83

T'enorTun xak
LEJIOCTHASI CUCTEMA

84

I'eneTnueckuit
KOHTPOJIb Pa3BUTHS
pacTeHui,
JKUBOTHBIX B
YJeJloBeKa

85

N3MeHunBOCTH
MpU3HAKOB. Buabl
W3MEHYUBOCTH

86

MoaudukanrnoHHast
N3MEHYHBOCTH

87

Bapuanuonsslii psin
Y BapUalMOHHAas
KpuBas.
JlabopaTopHas
pabota
«HccaenoBanue
3aKOHOMEPHOCTEH
MO (DUKAITHOHHO M
H3MEHYHNBOCTH.
[Toctpoenune
BapUAIIMOHHOTO
psana u
BapHaIlMOHHON
KpUBON»

0.5

88

I'enoTunuueckas
W3MEHYHUBOCTD.
KomMmOunatusHas
H3MEHYHUBOCTD

89

MyrannonHas
H3MEHUHNBOCTb.
IIpaxTrueckas
pabota «Myrtauuu y
Ipo3ohuisl (Ha
TOTOBBIX
MUKpOTIpernaparax)»

0.5

90

3aKOHOMEPHOCTH
MYTAIlMOHHOTO




npoiiecca.
OOUreHeTuKa u
SIMUTEHOMHUKA

91

['enernxka yenoseka.
IIpakTrueckas
pabora
«CocTtaBieHue u
aHanu3
POIOCIOBHOM»

0.5

92

Metoabl
MEIUIIMHCKOU
T'€HETUKHU

93

3HauyeHune
MEIUIIMHCKON
T€HETHKHU B
MPEAOTBPAIICHUN U
JIEYEHU U
TEHETHYECKUX
3a00J1eBaHMI
yeJioBeKa

94

OCHOBHBIE TOHSTHUS
CEJIEKIIUH.
JlabopaTopHas
paborta «3ydyeHue
COPTOB KYJIbTYPHBIX
pacTeHuil U Moposa
JOMAIITHUX
AKUBOTHBIX)»

0.5

95

MeTto bl
CEJIEKIIMOHHOMI
paboTHI.
JlaGopaTopHas
pabota «3yuenue
METO/IOB CENIeKIIUU
pacTeHui»

0.5

96

JlOoCTKEHMS
CEJICKIIUU PaCTCHUN
U )KUBOTHBIX.
IIpaxTrueckas
pabota «IIpuBuBKa
pacTeHun»

97

Coxpanenue,
U3yueHHe U
UCIOJIb30BAHUE
TeHETHYECKUX
pecypcoB




buortexmonorus kak
HayKa U OTpacib
MIPOU3BOJICTBA.

98 [IpakTuueckas
pabota «M3yuenue
00BEKTOB
OHMOTEXHOJIOT NI

0.5

OCHOBHBIE
HaIIpaBJICHUA
99 P

CUHTETUUYECKOU
OHOJIOTUH

100 XpOMOCOMHAs U

TCHHAaA MHXXCHCPHA

Menumnuackue
101
OMOTEXHOJIOTUHN

PesepBHBIi ypOK.
[ToBTOpEHME,

102 00o0menue,
CUCTEMaTU3aIUs

3HAHUHI

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

13.5

11 KIJACC

Ne
n/ Tema ypoka
n

Koaun4gecTBO 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHyeck
e padoThbl

Jara
H3y4YeHHn
s

JJIeKTPOHHBbIE
undposbie
o0pa3oBaTe/ibH
ble pecypchl

OBOJIIOIMOHHAS
teopus Y. Jlapeuna

JBroKkyye cuiibl
2 SBOJIIOIIMH BUIOB
o Y. /lapsuny

boproa 3a
CYILECTBOBAHUE,
3 €CTECTBEHHBIN U
HUCKYCCTBEHHBIN
oT0op

dopmMmupoBaHue
4 CHUHTETHYECKOH
TEOPHUU IBOJIIOIIUU

Ortansl
5 3BOJIIOLIMOHHOTO
mpoliecca:




MUKPOSBOJIOLUA U
MaKpO3BOJIIOLUA

[Homymsauus —
JJIEMEHTapHas
€IMHULIA DBOJIIOLUU

3akoH
TCHETHYECKOTO
paBHOBecus JIx.
Xapau, B.
BaiinGepra.
JlaGoparopHas
paborta
«BpIsiBIICHUE
W3MECHUYHUBOCTH Y
oco0eit 0JTHOTO
BHJIA»

0.5

DneMeHTapHbIe
(haKTOpBI DBOJIIOITUH

Dddexr

OCHOBATCJIA.

Dddexr

OyTBUIOYHOTO
TOPJIBIIIKA

10

Murpanuu.
Mzonamn
TOMYJISIAN:
reorpaduyeckas,
OouoJiornyeckas

11

EcrecTBenHsbIi
oTO0p —
HaMpaBJISIOMINI
(hakTOp IBOTIOIIUHN

12

[TonoBoii oTOOP

13

[TpucnocobaeHHOCT
b OPTaHU3MOB KaK
pe3yibTat
MHUKPO3BOJIIOLIUH.
JlaGopaTopHas
pabota «M13yuenue
apoMop(}o30B u
UAMOAIaNTaluN Y
pacTeHui u
KUBOTHBIX)»

0.5

14

IIpumepsl
MPUCTIOCOOTICHUH Yy
OpPraHU3MOB:

0.5




MOpPQOTIOruIecKue,
¢bu3nosornUecKue,
OMOXMMHUYECKUE,
MOBEICHYECKHE.
Jlaboparopuas
pabota
«[IpucnocobneHus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11e1eco000pa3HOCTh)

15

Bun, ero xpurepun
U CTPYKTYpa.
JlabopaTopHas
pabota «CpaBHEHHE
BHJIOB TIO
MOP(hOIOTHIECKOMY
KPUTEPHIO»

0.5

16

CrpykTypa Buaa

17

Bunoo6pazoBanue
KaK pe3yapTar
MHUKPOIBOJTIOIIAN

18

CBs3b
MHKPO3BOJIIOINH H
SIUAAEMUAOIOT T

19

Makpo3BotoLus.
ITaneonTomoruaeck
K€ METOIbI
M3y4YEHUS
SBOJIIOLUH

20

buoreorpaduuecku
€ METOJIbI U3yUYCHHUS
IBOJTIOIUH

21

DOMOpHOTIOrHYecKHe
Y CPaBHUTEIHHO-
MOP(OTIOrHIecKHe
METO/IbI H3yUCHHS
3BOJIIOLINU

22

MonexyisapHo-
TE€HETUYECKHUE,
OMOXUMHUYECKUE U
MaTeMaTU4eCKUe
METO/Ibl U3yYCHUS
9BOJIIOLUA

23

Oo61ue
3aKOHOMEPHOCTH
3BOJIFOLIUU




24

AnmantuBHasg
paauarusi.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOLINHI

25

Hayunbie runoressl
MIPOUCXOKICHUS
KU3HU Ha 3emIie

26

Jlonay4Hsle
IIPEJCTABICHHUS O
3apOKJIACHUM KU3HU

27

OCHOBHBIE dTalbI
HEOpPraHU4YeCKoM
SBOJIFOLNU

28

T'unoresnl
3apOKICHUS KU3HU

29

Ucrtopus 3emun u
METO/IBI €€
W3y4YECHUSI.
JlabopaTopHas
pabota «3yuenue
U OTIHCaHue
HCKOIAeMBIX
OCTaTKOB JPEBHUX
OpraHU3MOB»

0.5

30

HavanbHsbie 3Tamnsl
OPraHu4ecKou
ABOJIIOINH

31

OBOIIONUA
JYKapHOT

32

OcCHOBHBIE ATanbl
3BOJIIOLIUU
PacTUTEIBHOTO
MHpa.
IIpakTrueckas
pabota «3yuenue
0COOEHHOCTEH
CTPOEHHUS paCTEHUN
pPa3HBIX OTAEIOB)

0.5

33

OCHOBHBIE dTAIIbI
3BOJIIOIUA
KUBOTHOTO MUPa

34

OBOIIIOLHS
JKUBOTHBIX.
IIpaxkTuueckas
pabota «3yuenue
0CcoOeHHOCTEH

0.5




CTPOCHUS
IIO3BOHOYHBIX
KUBOTHBIX»

35

PazButue xu3Hu Ha
3emiie 10 3pam U
Tepuoam

36

MaccoBsie
BI)IMI/IpaHI/Iﬂ —
DKOJIOTHYECKUE
KPU3HUCHI MPOIILIIOTO

37

CoBpeMeHHBIN
9KOJIOTHISCKHIA
KpHU3HC, €T0
0COOEHHOCTHU

38

CoBpemenHast
cucreMa
OpPraHHYECKOTO
MHupa

39

OCHOBHBIE
CUCTECMAaTHUYCCKHUEC

TPYIIIIBI
OpraHu3MOB

40

AHTpONOJOTUS —
HayKa O 4eJloBeKe

41

PazButue
MpeJICTaBICHUN O
MIPOUCXOKICHUU
yeJioBeKa

42

MecTo 4yeloBeKa B
CHCTEME
OpPraHUYECKOTO
MHpa.
JlaGoparopnas
paborta «3yuenue
0COOEHHOCTEH
CTPOCHHS CKeleTa
YyeJIoBeKa,
CBSI3aHHBIX C
MPSIMOXOKICHUEM»

0.5

43

JIBIKYILHE CUIIBI
aHTPOIIOreHe3a

44

CooTHonieHue
OHMOJIOTHYECKUX U
COIHATBHBIX
¢baxTOpOB B
aHTPOTIOTEHE3e




45

OCHOBHEBIE CTaINU
aHTPOTIOTeHe3a

46

Ilanmeorenerrka u
ajJIeOreHOMHUKA

47

OBOIIONUA
COBPEMEHHOTO
YyeJloBeKa

48

Yenoseueckue
pacsbl.
[IpaxkTnueckas
pabota «M3yuenue
9KOJIOTHUECKUX
aganTanun
YeJI0BEKa»

0.5

49

MexIuCIuIIMHApH
bIE€ METO/IbI
AHTPOIIOJIOTUH

50

3apoxaeHue u
pa3BHUTHE YKOJIOTHU

51

MeTo 1Bl DKOJIOTHH.
JlabopaTopHas
pabora «3y4yeHue
METOJIOB
DKOJIOTHYECKUX
HUCCIIEIOBAHUI

0.5

52

3HaueHHUE
9KOJIOTHYECKUX
3HaHUU 1
yeJioBeKa

53

OKOJIOTUYECKUE
(hakTopsI

54

AolOnornyeckue
(aktopel. CBeT Kak
9KOJIOTHYECKUI
(dakrop.
JlaGopaTopHas
pabota
«BrissBneHue
pUCIIOCOOIeHUI
OpPraHU3MOB K
BIIMSTHUIO CBETA)

0.5

55

AbuoTtnueckue
(baxTOopBHI.
Temmeparypa kax
JKOJIOTHYECKUI

¢axTop.

0.5




JlaGopaTopHas
pabora
«Bp1siBIICHUE
MIPHUCTIOCOOICHMIA
OpPraHu3MOB K
BIIHSTHHIO
TEeMIEPaTyPhI»

56

Aobunornueckue
(baxTopBHI.
BraxaOCTh Kak
9KOJIOTHISCKHIA
(bakTop.
Jlaboparopnas
paborta
«AHATOMHYECKHE
0COOEHHOCTHU
pacTeHuy u3
pa3HBIX MECT
oOUTaAHUSI

0.5

57

Cpensl oOuTanus
OpPra’Hu3MOB

58

Bbuonornueckue
PUTMBI

59

Kuznennsie hopmbl
OpraHu3MOB

60

buotnueckue
(hakTopsI

61

3HaueHHE
OMOTHYECKUX
B3aUMOIECHCTBUI
JUTSI CYITIECTBOBAHUS
OpraHU3MOB B CpeJie
obouTaHus

62

DKOJOTUYECKUE
XapaKTEPUCTHKHU
MOMYJISIIIUH

63

OcHOBHBIC
moKasareinu
TIOTYJISIIIAH:
YUCIIEHHOCTD,
IUIOTHOCTb,
BO3paCTHAs U
MOJIOBAsi CTPYKTYpa

64

OCHOBHBIE
OKa3aTenu
TIOTTYJISIIIAH:




POXKAAEMOCTb,
IIPUPOCT, TEMII
pocTa, CMEPTHOCTD,
MHUTpaLuu

65

DKOJIOTHYECKas

CTpYyKTypa
MOMYJISILIUU

66

JnHamuka
MOITYJIALUU U €€
perynsanus

67

Kpussie pocra
YUCJICHHOCTH
MOIYJISILAH.
Kpussie
BBDKUBAHMS

68

DKoJiorHuecKas
HUIIIa BUJIA.
JlaGoparopHas
pabota
«IIpucnocobenus
CEMSIH PacTEeHUM K
pacceneHuIo»

0.5

69

Bun xak cucrema
MOMYJSAAN

70

3aKOHOMEPHOCTH
IOBCACHUS H
MUTpALAI
YKUBOTHBIX

71

Coo01ecTBo
OpPraHU3MOB —
OHOLIEHO3

72

DKocHucTeEMA KaKk
OTKpPBITAs CHCTEMa

73

Kpyrosopot
BEIIECTB U MOTOK
SHEpPruu B
9KOCUCTEME

74

OCHOBHBIE
IOKa3aTenun
3KOCHUCTEMBI

75

DKOJIOTUYECKUE
MU PAMH/IBI

76

N3menenus
coo0IIecTB —
CYKIIECCUU




77

[Ipuponusie
9KOCUCTEMBI.
DKocucTEMBI 03€p U
peK. DKOCUCTEMBbI
MOpEW U OKEaHOB

78

[Tpupoaueie
9KOCHUCTEMBI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTEIICH,
IIYCThIHb

79

AHTpONIOTr€HHbIE
9KOCHCTEMBI

80

Ypb60sKOCHUCTEMBL.
[IpakTnueckas
pabota «M3yuenue
Y OITMCAaHNe
ypOOIKOCHUCTEMBI

0.5

81

3aKOHOMEPHOCTH
hopmupoBaHUs
OCHOBHBIX
B3aMOICHCTBUI
OpraHU3MOB B
JKOCUCTEMAaxX

82

MexaHnu3MBbI
BO3CUCTBUS
3arpsi3HECHUIN
pPa3HBIX TUIIOB Ha
cyOOpraHu3MeHHOM
, OPraHU3MEHHOM,
MOMYJIALIMOHHOM U
9KOCHCTEMHOM
YPOBHSX

83

buocdepa —
oOIIeruIaneTapHast
00oJ104yKka 3emMitn

84

VYuenue B. U.
BepHanckoro o
ouochepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
ouochepsl

86

KpyrosopoTsl
BEIIECTB U
OMOTEOXMMHUYECKHE
IIUKITBI




87

30HaAIBLHOCTD
ouochepsl.
OCHOBHbBIE OMOMBI

CYILIH

88

YcToN4uBOCTD
onocdepsr

&9

DKOJOTUYECKHE
KPHU3HCHI U KX
IPUYHHBI

90

Bo3zneiictBue
YeJI0BEKa Ha

ouochepy

91

AHTpOTIOT€HHOE
BO3/ICHCTBUE HA
pPacTUTENbHBIN U
YKUBOTHBIN MU

92

Oxpana npupos!

93

OcHoBHBIE
TIPUHITATIBI
YCTOWYHBOTO
pa3BUTHUA
YeJI0BEYECTBA U
MIPUPOIBI

94

PanmmonanbHoe
MIPUPOJIOTIONIE30BaH
W€ U COXpaHEHUE
OMOJIOrMYECKOI0
pazHooOpa3us
Semim

95

O0o01enue no
TEME
«MHUKPO3BOJIIOLHUS
U e€ pe3ysbTaTh»

96

O06006111EH1E TTO
Teme
«Maxkpo3BOJIIOLHS
U €€ pe3yJbTaThI»

97

O06o06meHue 1Mo
TeMe
«[IpoucxoxaeHue u
pa3BUTHE KU3HHU HA
3emie»

98

Oo6o006mienue o
TeME
«IIpoucxoxaenue




YCJIO0BCKA —
AHTPOIIOTCHE3»

99

O06o00611eHuE 110
TeMe «DKOJIOTHUS —
HayKa o
B3aMMOOTHOIIEHUIX
OpPraHU3MOB»

100

O6o06muienne o
TeMe «OpraHusMsl
U cpenia OOuTaHWS

101

O06o00mmenue 1o
TeMe «IKOJIOTHS
BHUIOB U
MTOITYJIALIAI

102

O06o00mmenue no
teme «brocdepa —
riao0annHas
9KOCHCTEMAY

OBUIEE KOJIMYECTBO

YACOB I10
I[TPOTPAMME

102 0 7.5

ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MN TPEBOBAHMUSA K PE3YJIBTATAM
OCBOEHH S OCHOBHOM OBPA30OBATEJBbHOM TPOT'PAMMBI CPETHETO
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemble TPeGOBaHUSI K NMPeIMETHBIM Pe3yJ1bTATAM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusA

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHON KapTHUHBI MUpaA, B
MO3HAHUHM 3aKOHOB MPHUPOJBI U PEUICHUH >XU3HEHHO BaXXHBIX COIMAIBHO-
ITHUYECKUX, SKOHOMUYECKUX, IKOJOTHUYECKHUX MPOOJIEM YeJIOBEUECTBa, a TAKXKE B
pEIlIeHNH BOIMPOCOB PAIMOHAIBLHOTO MPHUPOJIOTONB30BaHUS, B (HOPMUPOBAHUU
[EHHOCTHOTO OTHOIIEGHUSA K TPUPOJE, OOIIeCTBY, YEJIOBEKYy; O BKJaje

POCCHUICKHX U 3apyOeKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTUHI

Bnagenune cucremoil 3HaHUI 00 OCHOBHBIX METOJAX HAy4yHOTO IO3HAHUSA,
UCIIOJIb3YEMBIX B OMOJIOTHYECKUX HCCIEIOBAHUSX KUBBIX O0BEKTOB U IKOCUCTEM
(omucanue, U3MEpeHue, MpOoBeJeHNUE HAOMIOIEHHI); CocoOaMH BBISBICHUS U
OLIEHKH aHTPOTIOT€HHBIX U3MEHEHUN B IPUPO/IE.

YMeHue BBIABUTATH TUIOTE3bI, TPOBEPITH WX IKCHEPUMEHTATbHBIMU
cpenctBamu, (GOpMynupys LeTb HCCIEIOBAHUS, AHATU3UPOBATH IOJTYYECHHBIE

PE3YyIbTAThI U ACJIATh BEIBO/IBI.




BrisiBieHUE 3aBUCUMOCTH MEXIy HCCIEIyeMbIMUA BEIHMYMHAMHU, OOBSICHECHUE
MOJIyYE€HHBIX PE3YJIbTaTOB U (OPMYIUPOBAHHE BBIBOJOB C HCIOJIb30BAHHUEM

HAay4HBIX IIOHATUH, TEOPUN U 3aKOHOB

YMeHue BIaNeTh CHCTEMOH OHOJIOTUYECKHX 3HAHWUW, KOTOpas BKIIFOYACT:
OCHOBOTIOJIAraloIIMe OMOJIOTHUECKHE TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BUJI, TIOMYJISIIHS, SKOCUCTEMa, OMOIICHO3, Orocdepa; MeTadom3Mm,
rOMEOCTa3, KJICTOUYHBI UMMYHHUTET, OMOCHHTE3 O€JIKa, OMOTIOIMMEPBI, TUCKPETHOCTD,
CaMOPETyJISIIIMsL,  CaMOBOCIPOM3BE/ICHUE,  HACIIEICTBEHHOCTh,  W3MEHUYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Oouosiornueckre Teopuu: kierouHass teopusi T. IlIBanna, M. Illneiinena, P.
Bupxosa; kioHanbHO-cenekTuBHOTO nMMyHuTeTa [1. Opnux, .M. Meunukosa,
XpOMOCOMHAasi Teopus HacjeacTBeHHocTH T. MopraHa, 3aKOH 3apOJIbIIIEBOTO
cxonactBa K. bapa, sBomonmonHas teopust Y. /[apBuHa, CUHTETHYECKAS] TEOPUS
sBOJIIOLIMM, Teopusi aHTpororeHe3a Y. JlapsunHa; Teopust Ouoreonenoza B.H.
CyxkauéBa; yuenue H.M. BaBuiioBa o nieHTpax MHOroo0pasus U MpOUCXOKICHHS
KyJIbTypHBIX pacTeHuii, yuenue A.H. CeBeprioBa o TyTAX M HalpaBIECHHUAX
sBostonnn, yuenue B.W. Bepuaackoro — o 6uocdepe);

3aKOHBI  (€AMHOOOpa3usi TMOTOMKOB TIEPBOTO  TOKOJIEHUS, PACIHICTUICHHS
MPU3HAKOB, HE3aBHUCUMOTO HACJIeIOBaHUS NMPU3HAKOB ['. MeHens; CleTIeHHOTO
HacjleAOBaHUs NPU3HAKOB W HapylleHus cuemieHuss reHoB 1. Moprasna;
FOMOJIOTUYECKUX PsIIOB B HacieACTBeHHOW wu3meHunBocTd H.M. Bapuiona;
reHetudeckoro pasHoBecus Jx. Xapaum u B. BaiinOepra; 3apobIiieBoro
cxoactBa K. bapa; onorenernaeckuit 3akon 3. ['ekkenst, ©. Mroinepa);
IPUHLIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuaumyMa 0. JIuOuxa, s3KkoJoruyeckoi mupaMuibpl Yuces, 6uoMacchl
Y DHEPTUHN);

runote3nl (koanepBatHoit A.M. Omapuna, nmepBuyHoro OynboHa JIx. XomjaeiiHa,

mukpochep C. Dokca, pudo3uma T. Uek)

YMeHue pellaTh IMOMCKOBBIC OHojoruyecKue 3a/la4M,; BbIABJIATH IMPUYUMHHO-
CJICACTBCHHBIC CBA3U MCKAY HCCICAYCMbIMU OHOJIOTMYECKUMU O6’beKTaMI/I,
IIponecCamMu U ABJICHUAMU; NCJIATh BBIBOAbI U ITIPOTHO3bI HA OCHOBAHUH TTIOJTYYCHHBIX
PE3YyJIbTATOB;

COCTAaBJIAATb  I'CHOTHUIIMYCCKHUEC CXEMbl CKPCIIHWBAHUA I  PA3HBIX  THUIIOB
HaACJICAOBAHUS IPHU3HAKOB Y OPraHU3MOB, COCTABJIAThL CXEMBI IIEPEHOCA BCIICCTB U

OHCPTUH B 9KOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YmMmenue YCTaHAaBJIMBATL B3aUMOCBA3U MCKAY CTPOCHHEM U (l)yHKI_[I/IHMI/II
OpraHonaOB, KIICTOK PA3HBIX TKaHefI, opraHamMm M CHUCTEMaMH OPpraHoB Yy
paCTCHHﬁ, JKUBOTHBIX W YCJIOBCKA; MCIKY 3TallaMU oOMeHa BCIICCTB, STallaMH
KJII€CTOYHOTI'O TUKJIIa n KHU3HCHHBIX OUKIJIOB OpPraHnu3MOB; oTallaMHu
3M6pI/IOHaJ'ILHOFO Pa3BUTHUSA; TCHOTUIIOM U (I)CHOTI/IHOM, (I)CHOTI/IHOM n (baKTOpaMI/I
CpCabl O6I/ITaHI/I$I; nmponeccaMu 5BOJIONUN,; ABMKYIIUMU CUJIaMH aHTPOIIOTCHE3A,

KOMIIOHCHTaMHU Pa3JIMYHbIX 3KOCUCTEM U HpI/ICHOCO6J'ICHI/ISIMI/I K HUM OPraHu3MoB




YMeHHe BbIICNATh CYIIECTBEHHbBIC MPHU3HAKH:

CTPOCHHST BHPYCOB, KIETOK IIPOKAPUOT U OYKAPHOT, OJHOKICTOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BUI0B, OMOTEOIIEHO30B, SKOCHCTEM U OHOChepHI;
CTPOCHHS OpPraHOB M CHCTEM OPraHOB pACTECHHM, »KHBOTHBIX, 4YEJIOBEKa;
MPOIECCOB  KHU3HEIACITCIBHOCTH, TMPOTEKAIOINIMX B OpraHU3Max pacTCHUH,
KUBOTHBIX M 4YEJOBEKa, OHMOJIOTMYECKUX TMPOIECCOB: OOMEHa BEIIECTB
(Metaboim3m), wHpOpPMAIMM W TPEBpPANICHHUS  JHEPTHH, OpOKEHUS,
aBTOTPOGHOrO U reTepoTPO(HOro THITOB MUTAHKS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TAMETOTeHEe3a, SIMOPHOTeHE3a, ITOCTIMOPHOHATILHOTO PA3BHTHS,
pasMHOXEHHSI, HHIUBUAYAJIbHOTO  pa3BUTHSA  opraHu3ma (OHTOTCHE3a),
B3aMMOJICHCTBUSI T'CHOB, TETEPO3MCa; JCWCTBUI HMCKYCCTBEHHOTO OTOOpa,
CTaOMIIM3HUPYIOMIETO, IBIDKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpa;
AJJIONATPUYECKOTO M CUMITATPUIECKOTO BHI000pA30BAHMUS; BIUSHUS JBHKYITHIX
CHJI 3BOJIFOIIMKA HAa T€HO(OH MOMYJISIMH; TPUCIOCOOICHHOCTH OPTraHU3MOB K
cpeze OOUTaHuUs, YepeIOBAHMS HAMPABICHUH SBOIOIHMK; KPYTOBOPOTa BEIIECTB

1 IIOTOKA DHEPIrur B IKOCUCTEMAX

ChopmMupoBaHHOCTh YMEHUSI BBIJIENSTH CYHIECTBEHHBIE NPU3HAKU BHPYCOB,
KIICTOK TIMPOKApHUOT W JYKAPHOT, OJHOKJICTOYHBIX HW MHOI'OKJIICTOYHBIX
OpraHMW3MOB, BUJIOB, OHMOTEOIIEHO30B M AIKOCHUCTEM; OCOOEHHOCTH IPOIIECCOB
oOMeHa BEIIeCTB W TMPEBpAIICHUS DOSHEPIHM B KIETKe, (OTOCHHTE3A,
TUTACTUYECKOTO W SHEPreTHYeckoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OIUIOJIOTBOPEHHMSI, PA3BUTUS W Pa3MHOKCHUS, WHAWBUIYAJIBHOTO DPa3BUTHUS
opranu3ma (OHTOTEeHe3a), OOpHOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOJCHHOCTH OpPraHW3MOB K cpele OOHWTaHwus,
BJIMSIHASL KOMITOHEHTOB KOCHUCTEM, aHTPOMIOTEHHBIX U3MEHEHHUH B 3KOCHCTEMaX

CBOEI MECTHOCTH, KPYrOBOPOTa BEUIECTB U MPEBPAICHHS 3HEPTUU B brocdepe

VYMenne uCHIoan30BaTh COOTBECTCTBYIOIUE  ApPI'YMCHTHI, 6I/IOJ'IOI"I/ILIGCKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JJIsI JOKA3aTCIIbCTBA pOACTBA OPraHu3MOB pPa3HbIX
CUCTCMATUYCCKUX TPYHIII; B3aNUMOCBA3K OpPraHu3MOB U CPEAbI O6I/ITaHI/I$I;
CAUWHCTBA YCIOBCYCCKUX pPac; HCO6XOI[I/IMOCTI/I 340pOBOIO 06p333 KHN3HU,
COXpaHCHHUA paSHOO6paSI/IH BHUJOB N 5KOCHUCTEM KaK YCJIOBHUSA COCYIICCTBOBAHUSA

IMPpHUPOAbI U YCJIIOBCUCCTBA

YmMmenue KPUTHYCCKHU OLCHHUBATH I/IH(i)OpMaI_II/IIO OMOJIOTHYECKOTO COACPIKaHUA;
HHTCPIPETUPOBATL OSTHUYCCKUEC ACICKTBI COBPCMCHHBIX HCCIEIOBAaHUM B
6I/IOJ'IOFI/II/I, MCIUIIMHC, 6I/IOTGXHOJ'IOFI/II/I; pacCcMaTpuBaThb ri00aIbHBIE
OKOJIOTHYCCKHEC HpO6J’IeMH COBpPCMCHHOCTH, q)OpMI/IpOBaTB 10 OTHOIICHHUIO K HUM

COOCTBEHHYIO MO3UIIHIO

HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D I1O

BHOJIOI'NA

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




buonorus kak Hayka. JKuBbI€ CUCTEMBI U UX U3YyYEHHE

1.1

CoBpeMeHHass OHOJIOTHS — KOMIUIEKCHast HayKa. bruosiornueckne Hayku v U3y4aeMble UMH
npobnembl. DyHTaMEHTANbHbBIC, MPUKIAJAHBIE W TIOMCKOBBIC HAaydHBIE HCCIECIOBAHHS B
ouosoruu.

3nayeHne OMOJIOrun B JOPMUPOBAHIH COBPEMEHHON €CTECTBEHHO-HAYYHO! KapTUHBI MUPA.
[Ipodeccun, cBsa3annbie ¢ Onosiorueil. 3HaYeHUE OMOJIOTUU B IPAKTHYECKOH JCATSILHOCTH

YeJI0BEKA: MEUIIMHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHe IPUPO/Ib

1.2

KuBpie cucteMbl Kak npeaMeT uzydenusi ouosnoruu. CBOWMCTBA KUBBIX CHCTEM: €AMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTh, CIOKHOCTh U YIOPSJAOYEHHOCTh
CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTaHU3AIMS, CaMOBOCIPOU3BEICHUE, Pa3IPaKUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

VpoBHM OpraHM3alvM >KUBBIX CHUCTEM: MOJIEKYJISIPDHBIM, KIETOYHbBIA, TKAHEBBI,
OPraHW3MEHHBIN, TOMYISAIMOHHO-BUIOBOM, HAKOCUCTEMHBIM  (OHMOTEOIICHOTHYECKHHN),
ounochepuspiid. [Iporieccel, TpoOUCXOAAIINE B JKUBBIX cucTeMax. OCHOBHBIC TNPU3HAKU

xuBoro. JKu3Hp kak popMa CyIiecTBOBaHHUS MaTepUU

1.3

Metonet  Ouosiornyeckoil  Hayku.  HaOmiomeHue,  u3MepeHHe,  AKCHEPHUMEHT,
cucrtemaTusanus, MeraaHanus. [loHATHE O 3aBUCHUMON M HE3aBUCUMOW TEPEMEHHOI.
[TnanupoBanue skcnepumenTa. [loctaHoBka m mpoBepka rumoTe3. HymeBas rumotesa.
[Tonatue BBIOOpKM M €€ MOCTOBEpPHOCTh. Pa3dOpoc B Omosormueckmx AaHHBIX. OrieHKa
JOCTOBEPHOCTH  TOJYYEHHBIX  pe3yiabTaToB. [IpHumMHBI HCKaXK€HUS  PE3YyNbTAaTOB

OKCIICpUMCHTA. IlousTHE CTAaTUCTUYECKOTO TECTa

KiteTka xak Onosiornueckasi cucremMa

2.1

Krnetka — cTpykTypHO-QyHKIMOHAIbHAS €IWHULA XKUBOTO. VICTOpHUS OTKPBITUSI KIETKH.
Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTopl MOJIEKYNSIPHOM M KJIETOYHOM OHMOJOTMH: MHKPOCKOMHMS, Xpomarorpadus,
anekTpodope3, MeToJ MEUYEHBIX aTroMOB, auddepeHIraIbHOe IEHTPUGYTrHpOBaHUE,

KYJIbTUBUPOBAHHUC KIICTOK

2.2

XHUMUYECKUI COCTAB KIIETKU. Makpo-, MUKPO- U YJIIbTPaMUKpPO3IeMEHThI. Boia u €€ poJib kak
pacTBOpUTEINs, pEareHTa, ydacTHe B CTPYKTYPUPOBAHUHU KIETKH, TEIJIOPETYISLHH.
MuHepanbHble BEIIECTBA KIETKH, UX OMoJIoruueckas posb. Pojib KaTHOHOB M aHMOHOB B
KJIETKE.

buonornyeckue mnonumepsl. benkn. AMHHOKUCIOTHBIM coctaB OenkoB. CTpyKTyphl
OenkoBoit Mosekynbl. [lepBuuHas cTpykTypa Oenika, HeNTUAHAs CBsA3b. BTopuuHas,
TpeTUYHas, YeTBepTHUHas CTPYKTyphl. JleHaTypanus. CoiictBa OenkoB. Knaccudukarus
6enxoB. buonornyeckue GyHKIUN OEIKOB.

VYraeBoil. MoHOCaxXapuabl, JUCAXapy/Ibl, OUI0Caxapyuabl U noiarcaxapu isl. OOmuii miaH
CTpO€HUS M (U3UKO-XUMHUECKHE CBOMCTBAa YrieBoJoB. buonoruueckue (yHKIUN
yTJIEBOJIOB.

Jlunuasl.  T'mapodunbHO-ruapodoOHble  cBoiicTBa.  Kiaccudukauus — IMIUAOB.

Tpurnuuepunasl, Gochoaunuasl, BOCKH, cTepouabl. buonornyeckue QpyHKIMM JUIUIOB.




OO0mue cBo¥icTBa OMOJOTUIECKIX MEMOpAH — TEKY4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO,
IIOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJTHK u PHK. Ctpoenune HyknemHoBbIX kucioT. HykneoTtuusl.
[Mpunnun kommiementapaoctu. [Ipasuno Yapradda. Ctpykrypa JHK — aBoiinas cmpans.
Mecronaxoxzaenue u Ouonoruueckue ¢ynkiuun JHK. Bugst PHK. ®ynkuuun PHK B
KJIETKE.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B moJiekyne AT®. buonoruyeckue
¢bynkuuu AT®. BoccTaHOBIIEHHBIE TIEPEHOCYNKH, UX QYHKIUH B KiieTKe. CEKBEHUPOBaHHE
JIHK.

CrpykrypHas Ouosiorus: Onoxumuyeckue M OnMO(pU3NUECKUE HCCIEJOBaHMS COCTaBa U

MIPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI

2.3

Tunel KIeTOK: syKapuoTHueckas MU mpokapuoTuueckas. CTpyKTypHO-(QYHKIMOHAIbHbIE
00pa3oBaHUs KIETKHU.

Crpoenue npokapuoTrueckoi kietku. Kierounas ctenka 6axrepuii u apxeil. OcoGeHHOCTH
CTpOEeHUsI reTepoTpoHOM U aBTOTPOPHONH MPOKAPHUOTUYECKUX KIETOK. MecTo U poJb
MPOKApUOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHHME dyKapHOoTH4eckoi kieTku. [Inazmartnueckas memOpaHa
(mna3manemma). CTpyKTypa IIa3MaTudeckoil memOpaHbl. TpaHCIOPT BEIIECTB uepe3
IJ1a3MaTHYECKYI0 MeMOpaHny: nmaccuBHbIN (quddy3us, odneruy€énnas qudys3us), akTUBHBIN
(mepBUYHBIA W BTOPWUYHBIA aKTUBHBIM TpaHcmopT). [lomympoHUIIaeMOCTh MeMOpaHBHI.
PabGoTta nHaTpwmii-kasMeBOro Hacoca. ODHJOIMTO3: MHUHOIMTO3, (Paronurto3. DK30IUTO3.
Knerounas crenka. CTpykTypa v QyHKIIMH KJIETOYHON CTEHKH pacTEHUH, TPUOOB.
Hurommazma. Iluto3omb. IluTockener. [IBwkenue uurtormaasmbel. OpraHoubl KIETKH.
OnHomeMOpaHHBbIE OpraHoOMJbl KJIETKU: sHIomIazmaruueckas cerb (OIIC), anmapar
lonbky, IM30COMBI, MX CTpoeHHe U (QyHKIMHM. B3auMocBs3p 0JHOMEMOpPaHHBIX
opranouJ1oB kiuetku. CTpoeHue rpaHyIsipHOro peTukyinyma. CUHTe3 paCTBOPUMBIX OEIKOB.
CuHTe3 KI1eTOuHBIX MeMOpaH. [ mankuii (arpanylIsipHbBIN) SHIOIIA3MATHYECKUH PETUKYITYM.
CexperopHas ¢ynkuus anmapara [onbmxku. TpaHcnopT BemiecTB B KieTke. Bakyonn
pacTuTenbHbIX KieTok. Kietounsii cok. Typrop.

ITonmyaBTOHOMHBIE OpPraHOMBI KJIETKUA: MUTOXOHPHUH, IUTACTUBL.

Crpoenrie 1 (GyHKIUMM MUTOXOHApUHM M 1utacTui. [lepBUuHBIE, BTOPUYHBIE U CJIOXKHBIE
IIaCTUIbl (POTOCMHTE3UPYIOIIUX 3YKapHOT. XJIOPOILIACThI, XPOMOILIACTHI, JICHKOIIACTHI
BBICIIIMX PACTECHUM.

HememOpannsie opraHoupl kieTkun CTpoeHue M (YyHKUIUMM HeMeMOpaHHBIX OpPraHOMJIOB
KJIeTku. Pubocombl. MukpodunamenTsl. Mbliieunsle KieTku. Mukporpyoouku. Kinerounsrit
neHtp. CTrpoeHHe M JBM)KEHHE JKI'YTHKOB U pEeCHHYEK. MUKpOTPYOOUKH LUTOIUIA3MBI.
Lenrprons.

SAnpo. Ob6onouka siaApa, XpOMAaTUH, KapuUOIJIa3Ma, SIPBIIIKH, X CTPOCHHE U (DYyHKIUH.
Snepupiii  O6enkoBbI  MaTpuKkc. [IpocTpaHCTBEHHOE PpAcHONOKEHHE XpOMOCOM B
uHTephaszHoM sape. benku XxpoMaTHHA — TUCTOHBI.

Knerounsie  BkmtoueHus.  CpaBHMTENbHAsh  XapaKTEPUCTHKA  KJIETOK  J3YKapHOT

(pacTuTenbHOM, )KMBOTHOM, IPUOHOIT)
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AccUMMWISIIMA ¥ TUCCUMWIISIINASA — JIBE CTOPOHBI MeTabonm3Ma. Tumbel oOMEeHa BEIIECTB:
aBTOTPOGHBIH M TreTepoTpodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX IPOLECCAX.
DOuepreruyeckoe obecreueHue kieTku: mnpespamieHne AT® B oOMEHHBIX Mporeccax.
depMEeHTATUBHBIN XapaKTep peakifii KIeTOYHOTro MeTabosm3Ma. GepMeHThI, UX CTPOCHUE,
cBoiicTBa U MexaHu3M aeiictBus. Kopepmentsl. Otanuust GepMEHTOB OT HEOPTaHUYECKUX
KaTaim3aTtopoB. benku-akTHBAaTOpel W OEIKU-UHTHOUTOPHI. 3aBHCHMOCTH CKOPOCTH
(epMEHTATUBHBIX PEaKIUil OT pa3IMYHBIX (PaKTOPOB.

[lepBu4HbIN CUHTE3 OpPraHUYECKUX BEUIECTB B KileTke. PoTocuHTe3. PoJb XJI0pOIUIacTOB B
nporecce (ortocunre3a. CBeroBas u TeMHOBas ¢aspl. [IpoaykTHBHOCTH (HOTOCHHTE3A.
Bnusinue pa3nuyHbix pakTOpoB Ha CKOPOCTh GOTOCHHTE3A. 3HaUeHUE (OTOCUHTE3A.
Xemocunre3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHUHTETHUKOB:  HUTPUPHUIHMPYIOLINE
OakTepuu, Keine300aKTepuu, CcepoOaKTepuu, BOJOPOJHBIE OakTepuu. 3HAUCHHE
XEMOCHHTE3A.

AnaspobHble opranu3mbl. Bunel 6poxenus. [IpoaykTel OpokeHHs U UX UCIOJb30BaHUE
YeJI0BEKOM. AHa’pOOHbIE MUKPOOPTraHU3MbI KaK OOBEKThl OMOTEXHOJIOTUH U BO3OYAUTEIH
00e3HEH.

AspoOHBIE OpraHu3Mbl. OTallbl JHEPreTHYecKoro oOMeHa. [loAroTOBUTENBHBINA ATarl.
['mukonu3 — 6ecKUCIOpPOJHOE PACIIEIUIEHHE TIIFOKO3bI.

buonoruueckoe okucieHue, Wik KIETOYHOE JbIxaHUE. Poib MUTOXOHIpHIl B mpolieccax
OMOJIOTUYECKOTO OKHCIICHHUS. [{uknuueckue pEaKIMH. OxucnuTenpHoe
dbochopumupoBanue. [IpenmymectBa a’poOHOro myTH oOOMEHa BEIIECTB TMEpes

aHa’poOHBIM. D(PPEKTUBHOCTH FHEPTETHIECKOTO OOMEHa

2.5

Peakuuu matpuyHOoro cunrtesa. [IpMHINMI KOMIUIEMEHTApHOCTH B PEAKIMSIX MATPUYHOTO
cuHTe3a. Peanuzanus HacinenctBeHHoll nHdopmanuu. ['eHeTHueckuid Koj, ero CBOMCTBA.
Tpanckpunuusi —  marpuunblii  cuHre3  PHK.  IlpuHiunel  TpaHCKpHUIIUU:
KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPUYHOCTh. TpaHCIsAuUs U €€ JTaIbl
VYyactue tpancnoptHeix PHK B OwmocunTe3e Oenka. YcioBus OuocwHTE3a Oelka.
KomupoBanue amunokucnot. Poss pubocom B 6uocuHTe3e Oenka.

Opranuzanusg reHOMa y TMPOKApHOT W OSyKapuoT. Perynsmuss akTUBHOCTU T€HOB Y
npokapuoT. ['unotesa onepona (®. XKako6, XK. Mano). Perynsauus oOMeHHBIX TPOLIECCOB B
knetke. Kinerounslit romeocras.

Bupychl — Heknerounsle (popMbl KU3HU U OONUratHele nmapa3utbl. CTpoeHue MPOCTHIX U
CIIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepro(aros.

BupycHsle 3a005eBaHus 4eI0BeKa, KUBOTHBIX, pactenuil. CITNJ], COVID-19, connansHble

U MECAULIUHCKHUE PO OJIeMBI

2.6

Knerounsrii 1mukn, ero mepuoasl u perymsuus. HMuTepdaza m muto3. OcobeHHOCTH
MpoLIeCCOB, MpoTekarmux B  uHTepdasze. I[loaroroBka KIETKH K  JENEHHUIO.
[IpecunteTnueckuii  (MOCTMUTOTUYECKUM), CHUHTETHUYECKMH M  MOCTCHUHTETHYECKHUI
(TpeMUTOTUYECKUI ) TIEpUO Il UHTEP(DA3HI.

Matpuunsiii  cunres JHK -  permmkaumsa. Ilpunnuner  permmmkanuu — JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIIAPAIUIEIBHOCTh. MeXaHu3M

perumkanuu  JIHK. Xpomocombl. Crpoenne xpomocoM. Temomepbl M TenoMepasa.




XpOMOCOMHBIN Ha0Op KIETKM — KapuoTHIL. JIUTUIOMAHBIA W TalUIOWAHBIA HAOOPHI
XpoMocoM. ['oMonoruunbie XpoMOCOMbI. [10JI0BBIE XPOMOCOMBI.

Henenne xietku — mutTo3. CTaauu MHUTO3a W TPOUCXOJAIINE B HUX MPOLIECCHI. THIIbI
muTo3a. KapuokuHe3 u uMTOKMHE3. buonornueckoe 3HaueHUE MHUTO3a. Perymanus
MUTOTHYECKOTO IMKIA KIIeTKU. [IporpamMmupyemast KieTouHasi THOEINb — armomnTo3.

CDYHKIII/IOHaJH)Haﬂ I'€HOMHKa

Opranusm Kak OMoJIoruyecKas cuctema

3.1

OnHOKIIETOYHBIE, KOJOHUAIBHBIC, MHOTOKJIETOYHBIE OPraHU3Mbl M MHOTOTKAHEBBIC
OpraHu3MBI.

®opMbl pa3MHOKEHHUSI OPTaHU3MOB: Oecroioe (BKIItoUasi BEreTaTUBHOE) U MOJIOBOE. Bub
0ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIIALINS, (parMeHTAIHs, KIOHUPOBAaHHE.
[TonoBoe pasmHoxenue. IlonmoBble kieTku, Wi ramerbl. Meio3. Craagum Melo3a.
IToBenenne xpomocom B Mmenose. KpoccuHrosep. buonormdeckuii CMbICI MeHo3a H
II0JIOBOTO Ipouecca. Menos 1 ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzapoapieBoe pazButue. ['amerorenes y ;kuBoTHbIX. [lo0BbIe sxene3pl. OOpa3oBaHue
U pa3BUTHE MOJOBBIX KJeToK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX KIIETOK.
OmoI0TBOpeHNE W dMOpPUOHATIBPHOE pa3BUTHE KUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHS:
Hapy)KHOe, BHyTpeHHee. [lapTeHorenes.

NunmuBuyansHOE pa3BUTHE OpraHn3MoB (oHTOTeHEe3). CTaauu SMOpHOTeHe3a JKUBOTHBIX (Ha
npumepe Jsrymku).  Jpob6nenme. Twumbr  ppoGnenus. OcoOeHHOCTH — ApoOICHHS
MJICKOITUTAIOMNX. 3apOJIbIIIeBbIe JTUCTKH (TacTpyJisius). 3aKjajKka OpraHoB M TKaHEH U3
3apOJBIIIEBBIX JIUCTKOB. B3anMHOe BiIMsSHHME 4YacTell pa3BHBAIOIIETOCS 3apojpblIia
(oMOproHanmpbHAsT WMHIYKIWS). 3akiaJka IUlaHAa CTPOCHHSI JKMBOTHOTO KaK pe3yiabTaT
HepapXu4ecKuX B3auMo/IecTBUI reHoB. BrusHue Ha sMOpHOHANbHOE Pa3BUTHE PA3TUUHBIX
(hakTOpOB OKPYKAIOLIEH CpeIbl.

Poct u pazButue xuBoTHbIX. [locTamMOproHanbHbIi epuo. [Ipsmoe u Henpsimoe pa3BUTHE.
Pa3Butne c¢ Meramopdo3zoM y OECIO3BOHOYHBIX M TO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHHE MNPSAMOTO W HENPSIMOIO Pa3BUTHUS, UX PACHPOCTPAHEHUE B
npupojae. Tumbl pocta KUBOTHBIX. DAKTOPHI PEryISALUUA POCTA KUBOTHBIX M UEIOBEKA.
Craguu mocTAMOPHUOHANIBHOTO Pa3BUTHSI Y )KUBOTHBIX U yesoBeka. [leproasl oHTOreHe3a
YelnoBeKa.

Pa3mHokenue u pazsutue pacteHuil. ['amerodut u cnopodgut. Meio3 B KU3HEHHOM LIUKIIE
pactenmii. OOpazoBaHue crmop B Tpolecce Melo3a. [ameToreHes y pacTeHHIA.
OmioI0TBOPEHUE U Pa3BUTHE PACTUTEIBHBIX OpraHu3MoB. [[BOHfHOE OIUIOAOTBOpPEHHE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHWE U pa3BUTHE CEMEHU. MeXaHU3MBl PETYJISIUU

OHTOT'CHE3a Yy paCTeHI/Iﬁ N ) KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS U PA3BUTHA T'CHCTUKH KaK HAYKH. OCHOBHBIE TCHETUYECCKHUE TTOHSTHUS
U CHUMBOJIBL. ['OMOJOTHYHBIE XpOMOCOMBI, aJIJICJIbHBIC I'€HbI, AJIbTCPHATUBHBIC IIPHU3HAKH,
JOMUHAHTHBIA M peI_[CCCI/IBHHﬁ IIpU3HaK, I'OMO3UT0Ta, rETCPO3UTroTa, 4YUCTAAd JIMHUA,
PI/I6pI/I,Z[LI, T'CHOTHII, (I)CHOTI/IH. OcHOBHBIC METOJblI TCHCTUKHU!: FH6pH,HOJIOFH‘lCCKHﬁ,

HHTOHOFHQCCKHﬁ, MOJICKYJIAPHO-T €HETUYECKUMN
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Monorubpuanoe ckpeuiianue. [1epolii 3akon MeHaemnst — 3aK0H eJMHO00pa3us THOPUIOB
nepporo mnokxoseHud. [IpaBwiio nomuHupoBanus. Bropoi 3akoH MeHnens — 3aKoH
pacuiernyieHusi Tpu3HaKoB. LlUToNMOTrHYecKHe OCHOBBI MOHOTMOPHIHOTO CKPEIIMBAHMSL.
I'mnores3a 4MCTOTHI raMer.

Ananusupyrolee ckpemuBanue. [Ipomexyrounsiii xapakrep HacieqoBanus. Paciieruienue
IIPU3HAKOB IIPU HETIOJHOM JOMHUHHUPOBAHHUMU.

JurubpunHoe ckpemmuBanue. Tperuit 3akoH MeHIenss — 3aKOH HE3aBUCHMOTO
HacJleIoBaHUs MPU3HAKOB. L{uTomornyeckne 0CHOBBI AUTHOPHIHOTO CKPEIBAHMSL.
Cuemiennoe HacienoBanue mpusHakoB. Padotsl T. Moprana. CirierieHHOE HacjieI0BaHHE
T€HOB, HAPYIICHHE CLETUICHHUS MEX 1y TeHaMH. XPOMOCOMHAsI TEOPUS HACIIEICTBEHHOCTH.
I'eneTnka mona. XpOMOCOMHBIM MEXaHHU3M OIpPEAENICHUs Ioja. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIi 1oj. ['eHeTnyeckas CTpyKTypa MOJIOBBIX
xpoMocoM. HaciienoBanne Mpu3HaKoB, CHETUICHHBIX C ITOJIOM.

l'enotun kak wnenoctHas cucrema. [lnelorponus — MHOKECTBEHHOE JCHCTBHE T€HA.
MHoxecTBeHHBIN ajuenn3M. B3anMoieiicTBre HealsieNnbHbIX T€HOB. KOMIUIEMEHTapHOCTB.

Onucras. [Tommmepns
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B3aumoneiictBue reHoTuma u cpeapl npu ¢GopmupoBaHMM (deHoTumna. 3MeHYMBOCTH
npu3HakoB. KadecTBEHHbIE W  KOJMYECTBEHHBIC TMpPH3HAKH. BHAB H3MEHUYHMBOCTH:
HEHACJIeICTBEHHAS ¥ HACJIe/ICTBEHHASI.

MomudukanmonHas W3MEHYMBOCTh. Poiib cpembl B ()OPMHPOBAHWUN MOIU(PHUKAIIMOHHON
n3MeHunBocTH. Hopma peakin npusHaka. BapuannoHHbId psa v BapuarionHas kpusast (B.
Horanucen). ColicTBa MOAM(PUKAITMOHHON N3MEHYMBOCTH.

'enoTnnuueckass wm3MeHYMBOCTh. (CBOMCTBA T€HOTUIIMYECKOM HM3MEHUMBOCTH. Buupl
TeHOTUITMYECKON U3MEHUYMBOCTH: KOMOMHATHBHAS, MyTAllMOHHASL.

KoMOnnaTtuBHasT M3MEHYMBOCTh. Mei03 W TOJIOBOM MpOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. Poib KOMOMHATMBHOM HM3MEHUYMBOCTH B  CO3/JaHMM T'€HETUYECKOTO
pasHooOpazus B Mpezenax 0JHOrO BU/A.

MyranoHHasT HM3MEHYMBOCTb. Buipl MyTanumili: TIeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrioHTaHHBIE M MHIYLUMPOBAHHbIE MYyTalMH. SepHbIE M LUTOIIA3MAaTUYECKUE MYTALUU.
Comarnueckue M MoJioBble MyTalu. |IpuunHbl BOSHMKHOBEHUsT MyTauuil. MyTrareHsl U ux
BIIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO Mpoliecca. 3aKOH TOMOJIOIMYECKHX
psanoB B HacieAacTBeHHON m3meHuuBocTH (H.W. BaBuioB). BHesiepHas M3MEHUHMBOCTD U

HaCJICACTBCHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKaA. MexcnyHapoleaﬂ nporpamMmma HCCICAOBAHUA TCHOMaA YCJIIOBCKA.
Metoasl HU3YUCHHUA I'CHCTHUKHU YCJIO0BCKaA: FeHeaHOFquCKHﬁ, 6J'II/I3HCI_IOBBII71,
LII/ITOFCHCTI/I‘-ICCKI/II\/’I, HOHYJ'IHLII/IOHHO—CTaTHCTquCKHﬁ, MOJ'IeKy.]'ISIpHO-FeHeTquCKHﬁ.
COBpeMeHHOC OMpCACIICHUC ICHOTHIIA: INOJTHOT'CHOMHOC€ CCKBCHHUPOBAHUC,
TCHOTUIIMPOBAHUC, B TOM YHUCJIC C TIOMOIIBIO HHP—aHaJ'II/ISa. HacnencrBennsie 3a00JIeBaHUS
yelloBeKa. ['eHHbIE H XpOMOCOMHBIC Oone3Hn demoBeka. bojesHum ¢ HACJIEACTBEHHOM
IpeaApacCioJIOKCHHOCTBIO. 3HaueHne MEIUIUHCKON T'eHETHUKH B MpeaoTBpAICHUHN U JICUCHHUU

reHEeTUYCCKUX 3a00yeBanuii yemoBeka. CTBOJIOBBIE KIIETKU




3.6

JloMecTrKaIus U CeNeKIys. 3apoxaeHue celeKinu 1 fomectukaimu. Yuyenue H.W. Basuosa
0 IIEHTpPaX TMPOMCXOXKICHHUS W MHOTrooOpasus KyJIbTYPHBIX pacTeHuil. Poib cenmekiuu B
CO3/IaHUU COPTOB pacTeHUl © TMOpojJ >KUBOTHBIX. Copr, mOpoja, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HacIeACTBEHHOM n3menunBoctr H.M. BaBuioBa, ero 3HaueHue Jyis
CEJIEKLIMOHHOM PabOTHI.

Metobl ceneKMOHHOM paboThl. MIcKyccTBEHHBIN OTOOP: MAacCOBBIM M MHIUBUYaJIbHbIN.
Dranbl KOMOMHAITMOHHOW CeJIeKIuu. VcrbITanue mponu3BouTelieil o moToMcTBy. OTO0p
10 TEHOTHITY C IIOMOIIBIO OIIEHKH ()EHOTHUITA TOTOMCTBA U OTOOP TIO TEHOTHUITY C TIOMOIIBIO
ananusa JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJIEKIMOHHOW paboThl. PaguanvoHHbBI U
XUMUYECKUA MyTareHe3 Kak HMCTOYHUK MYTallMi y KYJIbTYpHBIX (OPM OpPraHu3MOB.
Hcnonp3oBanre TeHOMHOTO PEAAKTUPOBAHUS M METONOB pekoMOumHaHTHBIX JIHK st
MOJIY4€HHS] UCXOAHOTO MaTepuaa JJis CEJICKIUH.

[Tonmy4yenue noymmion0B. BuyTprBuaoBast ruopuam3aims. bim3kopoICTBEHHOE CKpEIMBaHHE,
v nHOpuauMHT. HepoacTBeHHOE CKpelMBaHue, WM ayTOPUAWHT. ['eTepo3nc U ero MpHYrHEL
Hcnonp3oBanue rereposuca B cenekimu. Otnanéanas ruopunusanms. [Ipeogonenne Oecrio s

MEXKBHUIOBBIX FI/I6pI/I)IOB. HOCTI/DKGHI/IS{ CCJICKIINHN paCTeHI/Iﬁ U ) KUBOTHBIX

3.7

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJIOTHH, — KIETOYHBIE W TKAHEBBIC KYJIBTYPHI,
MHKPOOPTraHU3Mbl, MX XapakTepUCTHKA. TpaauiimoHHash OWOTEXHOJIOTHS: XJeOomedeHue,
MOJTy4eHHE KHCJIOMOJIOUHBIX TPOAYKTOB, BHUHOJeNHE. MHKpOOHOIOTHYECKUN CHHTE3.
OOBEKTHI MHKPOOHOJIOTUYECKUX TEXHONOTHA. [Ipom3BOACTBO Oenka, aMHHOKHCIOT |
BUTaMHHOB. McKyccTBEHHOE OII10J0TBOpEHHE. PEKOHCTpYKIIMS SHIIEKIETOK U KIIOHUPOBaHHE
KHUBOTHBIX. MeTO] TpaHCIUIAaHTALIUU SIAEP KIIETOK.

XpoMocoMHas U reHHas uHKeHepus. VICKycCTBEHHBIN CHHTE3 TeéHa M KOHCTPYHpPOBaHUE
pekomOunantabix JIHK. JlocTwkeHns W MEpPCHEKTHBBI XPOMOCOMHOW M T'E€HHOM

HHIXCHCPUM. MCIII/II_II/IHCKI/IC OMOTEXHOJIOrNH. VCIoIb30BaHKe CTBOJIOBBIX KIECTOK

Cucrema n MHOFOO6paBI/Ie OpraHn4eCKoro Mupa

4.1

buonoruueckoe pa3Hoo6pa3He OpraHnu3smMosB. COBpeMeHHaﬂ CUCTCMaA OPraHUYCCKOro Mupa.
HpI/IHI_[I/IHLI KJ'IaCCI/I(I)I/IKaI_II/II/I OPraHnu3mMoB. OCHOBHBIE CHCTEMATHYECKHE rpymnIbl
OPraHnu3MoB.

OcobeHHOCTH CTPOCHUSA U KUBHCACATCIIBHOCTHU OJHOKJICTOYHBLIX OPraHHU3MOB. BaKTepI/II/I,
apxeu, OJHOKIJICTOYHBIC FpI/I6BI, OJHOKJICTOYHBIC BOAOPOCIIH, ApYruc¢ MpOTUCTHI.
KononnanwHeie OpTraHU3MBI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPraHU3MOB: aMé6OI/II[HOG,
KTYTUKOBOC, PECHHUYHOC. 3aH_[I/ITa Y OAHOKIICTOYHBIX OpPraHHU3MOB. Pa3I[pa)KI/IMOCTB y

OJHOKJICTOYHBIX OPTaHU3MOB. Takcucer

4.2

MHOrOKJIETOYHEIE pacTCHU. B3anmocBsa3p yacTeii MHOTOKJIETOYHOTO opranusma. TKaHI/I,
OopraHbl U CUCTEMbI OPIraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KaK €IHMHOC IICJI0C.
Tkanu paCTCHHﬁ. Tunel PaCTUTCIIbHBIX TKaHEM: 06pa3OBaTCJ'ILHaSI, IMOKpOBHAa4,
npoBoasAliast, OCHOBHAsA, MCEXaHHUYCCKasd. OcobeHHOCTH CTPOCHUA, (bYHKL[I/Iﬁ u

PACIIOJIOKCHHU A TKaHEH B opraHax paCTCHI/Iﬁ

4.3

BereratuBHbie 1 IFCHCPATHUBHBIC OpPraHbl paCTeHHﬁ. cDyHKI_II/II/I OpraHoB U CUCTEM OPraHOB.

Kapkac pactenuil. JIBuK€HHE MHOTIOKJIETOUHBIX pACTEHMH: TpPONU3MBI U HACTHUU.




ITornonienue BOJbI, YIJIEKUCIOIO Ia3a U MUHEPAIbHBIX BEIIECTB pacTEHUAMH. J[bIXxaHue
pacrenmii. Jluddysus ra3zoB uepe3 MOBEPXHOCTh KIETKU. TPAHCIIOPTHBIE CHUCTEMBI
pactenuil. Beinenenue y pacteHuil. 3amura y MHOTOKJIETOYHBIX pacTeHuid. Kyrtukyia.
CpencTBa nacCUMBHOW U XMMUYECKOM 3aluThl. OUTOHITUABIL.

PasgpaxkumocTs M peryisiiyMss  y OpPraHusMoB. Pa3gpaxumocTs U peryisuus  y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOroKIJIETOUHbIE JKUBOTHBIE. B3aMMOCBS3b YacTeld MHOTOKJIETOYHOTO Opranu3mMa. TkaHu,
OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOUYHOTO opranu3ma. Opranusm Kak €IMHOE IIeJIO€.
T'omeocra3. TkaHM >KMBOTHBIX M 4YeJIOBEKA. THITBI >KMBOTHBIX TKaHEH: SIUTEIHAJIbHASA,
COEIMHUTENIbHAsA, MblllleyHasi, HepBHas. OcoOeHHOCTH CTpPOEHHUs, QYHKUUH WU

PACIIOJIOKCHHUA TKaHEH B OpraHax >XUBOTHBIX U YCJIOBCKaA

4.6

Oprasbl ¥ CHCTEMBI OPTaHOB )XUBOTHBIX. DYHKIIMKA OPraHOB U cucTeM opraHoB. Omnopa Tesa
oprann3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX XHMBOTHBIX. HapyxHblli u
BHYTpeHHUH ckeneT. CTpoeHUe U TUIIBI COSTMHEHUS KOCTEH.

JIBI>KeHMEe MHOTOKJIETOYHBIX >KMBOTHBIX. [IluTanue >XuBOTHBIX. I[InTaHme MO3BOHOUYHBIX
KUBOTHBIX. [[pixanue »uBOTHBIX. KoxHOE nbrxanue. XKabepHoe v TErouyHOE IbIXaHHE.
JIpIXxaHue TO3BOHOYHBIX >KMBOTHBIX. OBOJIIOIIMOHHOE YCIIOKHEHHE CTPOCHUS JETKUX
TMO3BOHOYHBIX JKMBOTHBIX. JlpIXxarenpHas cucTteMa dYeloBeka. MexXaHW3M BEHTHIISIIMU
JNErKUX y NOTHUI U MIJIEKONUTAKOMMX. TpaHCHOPT BEMIECTB Y OpPraHuW3MoB. TpaHCHopt
BEIIECTB Yy XUBOTHbIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucrema
MMO3BOHOYHBIX KUBOTHbIX. Kpyru kpoBooOpaieHusi. OBOJIOIUOHHBIE YCIOKHEHUS
CTPOEHHSI KPOBEHOCHOW CHCTEMBI NO3BOHOYHBIX JKMBOTHBIX. BplIeneHue y OpraHu3MoOB.
Brinenenue y ;kuBoTHbIX. COKpaTUTEIbHbIE BaKyoJu. Opranbl BbiieaeHus. CBs3b MOJIOCTH
Te€Ja C KPOBEHOCHOM M BBIICIUTEIBHOW CHCTEMaMH. BplaeneHne y M03BOHOYHBIX
YKUBOTHBIX. 3aIlIMTa Y MHOTOKJIETOYHBIX )KUBOTHBIX. [I0OKpOBBI 1 X TPOU3BOAHBIE.
Pazgpaxxumocte u  peryiasiuus y OpraHn3moB. Pa3apakuMocTe y OJHOKJIETOYHBIX
opranu3moB. Takcuchel. Pa3ipaXuMOCTh U PEryssliisl Yy MHOTOKJIETOYHBIX PacTEHHUM.
PocroBble BeniecTBa U uX 3HaYECHUE.

HepBHas cucrema u peduieKTopHas peryssius Yy MHOTOKJIETOYHBIX KHBOTHbIX. HepBHas
cucteMa U €€ OTHAENbl. ODBOJIIOIMOHHOE YCIOXHEHUE CTPOCHHS HEPBHOM CHCTEMBI Yy
YKUBOTHBIX.

Pa3zpabotka anroputmMoB u mporpamm i PGEKTUBHON (PYHKIIMOHAIBHON aHHOTALUU
T€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa0OJOMOB MHUKPOOPTaHH3MOB, PACTEHUH,

JKHMBOTHBIX M YCJIOBCKA

OpraHI/ISM YCJIOBCKA U €ro 31I0pOBLC

5.1

Oprasl ¥ CHCTEMBI OpraHoB 4yenoBeka. OTAenbl TOJOBHOIO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedrnexc u pednexktopHas nyra. be3ycrmoBHbIE U YCIOBHBIE pPEQIIEKCHI.
'yMopanbHasi perymsiiuss U SHAOKPUHHAs CUCTEMAa >XMBOTHBIX M 4esioBeka. JKenesbl
SHJIOKPUHHOM CHCTEMBI U UX TFOPMOHBI. JlelicTBUE rOpMOHOB. B3auMMOCBS3b HEPBHOU U
SHAOKPUHHOW cucteM. ['mnoranamo-runodusapHas cuctema. Pednexc u pednexropnas

ayra. BCByCHOBHBIC " YCJIOBHBIC pe(bneKcm




5.2

3amura opraHu3ma ot OonesHedl. MMmmyHHas cucrema uenoBeka. KiietouHelil u
T'YMOPAJIbHBIA UMMYHUTET. BpokaEHHBINH, MPHOOPETEHHBINA CcrieNu(UIECKU UMMYHHTET.
Teopust kioHanbHO-cesiekTUBHOTO UMMyHHTeTa (I1.Dpnux, ®.M.bepuer, C.Tonerasa).
BocnanurensHbie OTBETHI OpPraHu3MoB. Posib BpOXXAEHHOIO HUMMYHHMTETA B DPa3BUTUHU

CUCTEMHBIX 3a00JIEBaHUN
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KpoBenocnas cucrema u e€ opranbl. Cepjue, KpOBEHOCHbIE coCyAbl M KpoBb. Kpyru

KpoBooOpaienus. PaboTa cepana u e€ perysius
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Hpixanue yenoseka. Juddysus ra3oB yepes3 NOBEPXHOCTh KIETKH. JlpIxaTenpHast cucrema

yesoBeKka. JlpIxarenbHasi IOBEPXHOCTb. Perymsamus apixanud. [lpixareabHble 00bEMBI

5.5

HI/IHIeBapI/ITCJ'IBHaSI cucreMa YCJI0BCKa. OTI[GJ'II)I MUIICBAPHUTECIBHOTO TpPaKTa.

[InmeBapurenbHbIe )ene3bl. BHYTpUIIOIOCTHOE U BHYTPHUKIETOYHOE UIIEBAPEHUE

5.6

[ToxkpoBel u wux mnpousBoaHble. Opranel BbiaeneHus. Ilouku. Crpoenue u
¢byHKIIMOHUpOoBaHUe HeppoHa. DunbTpanus, cekpenuss U oOpaTHOE BCACBHIBAHUE Kak

MEXaHU3MBbI paboThl OpraHoB BbiAeneHUs. OOpa3zoBaHNe MOYH Y YeIOBEKa

5.7

JIBmxeHne venoBeka: MblledHnasi cucteMa. CkeJeTHbIe MBIIIB 1 uX padoTta. CTpoeHne u

THUIIBI COCINHCHUA KOCTel

Teopus 3Bomronnu. Pazsutne xu3Hu Ha 3emie

6.1

OpomonronHas teopus Y. lapsuna. [Ipeanockuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb 1
Hay4Has nedarenbHocTh Y. J[apBuHa.

JIBrKymiue cuiibl 3BoJirorny BUI0B 1o Y. JlapBuHy (BbICOKasi ”UHTEHCUBHOCTh PA3MHOKEHUS
OpraHU3MOB, HACJIEICTBEHHAs H3MEHUUBOCTb, OOpH0a 3a CYIIECTBOBAHHE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cuateTnyeckoit Teopuu dBosroruu (CTD). HelitpanbHast TEOpHs 3BOJIOIHH.
CoBpemMeHHasi 9BOJIOIMOHHAs OHOJOTHS. 3HAU€HHE OHBOJIIOIHOHHOM TEOpUU B

(hopMHUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MUpa

6.2

[lomynsauus kak sneMeHTapHass enuHuna 3Bomouud. COBpeMEHHbIE METOJbl OLEHKH
TEeHETUYECKOT0 pPa3HoOOpa3uss U CTPYKTypbl nomyiasuuil. I3meHeHune reHodoHa
MOMYJISALUH KaK 3JIEMEHTapHOE BOJIIOLMOHHOE ABJICHHE. 3aKOH N'€HETHYECKOTO PaBHOBECHS
JIx. Xapnu, B. Baitn6epra.

OneMeHTapHble (BAKTOPbl (ABWXKYIIME CHJIbI) HBOJIOLMM. MyTalMOHHBIA IpoLecc.
Komb6unaTiBHast U3MeHUMBOCTb. Jlpelid reHoB — ciiydaiiHble HEHaIpaBJIeHHbIE U3MEHEHUS
yacToT ajuienedl B nomymsanusax. Oddexr ocHoBarens. Murpauuu. M30a50uus DOMyIsIMA:
reorpaguueckas (IpoCTpaHCTBEHHAs ), OMosIornyeckas (pernpoyKTUBHAs).

EcrecTBeHHbIil 0TOOp — HampaBistomui (akTop 3BOTIOIMU. POPMBI €CTECTBEHHOTO
oTrOopa: JBHXYIIMH, CTaOWIM3MPYIOIIMH, pa3pblBatOLIUil (qu3pynTuBHBIA). IlonoBoii
oTOop.

[Ipucnoco6aeHHOCTh OPraHU3MOB Kak pPe3yJlbTaT MHUKPOIBOJIOLUUH. BoO3HHUKHOBEHHE
NPUCTIOCOONEHUH Yy  OpraHu3MoB. Apomopdo3sl U uauoaganrtanuu. [Ipumeps
pUCIIOCOOTICHUH Y OpraHn3MoB. OTHOCUTEIBHOCTh MPUCTIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero kpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIOLMH.

W3onsuus — xmroueBoi pakTop BUAooOpasoBanus. [lytn u crocoObl BuaooOpa3oBaHus:




ajonarpudeckoe (reorpaduyeckoe), CUMIATPUIECKOE (IKOJOTHIECKOE), «MTHOBEHHOE)
(monurmonan3zanus, Ttubpuau3anus). JUuTersHOCTh 3BOJIIOIIMOHHBIX MPOIECCOB.
Mexanu3mbl GOpMHUPOBAHHS OMOJIOTHUYECKOTO Pa3HOOOpa3HsL.

Ponp »BoOmOIMOHHOW OHONOTMHM B pa3pabOTKE HAYYHBIX METOJOB COXpPaHCHHS
Ooropa3zHooOpasus. MUKPOIBOIIONHS U KOIBOJIIOIHS MMapa3uTOB U UX X035eB. MeXaHU3Mbl

(hopMHPOBaHHS YCTOMIMBOCTH K aHTHOMOTHKAM U CITOCOOBI OOPHOBI C HE

6.3

MGTOI[I)I HU3YUYCHHUS MAaKpPO3BOJIKOIHH. ITaneoHTONIOTHYECKHE MCTOABI U3YYCHHA 5BOJIFOIMH.
[lepexoanbie GopMBI U HUIIOTEHETHYECKHE PSIIBI OPraHU3MOB.

Buoreorpaduyeckne MeTo 161 n3ydeHust 3BoOIMHA. CpaBHeHHE (IIOPHI ¥ (PayHBI MATEPUKOB
1 ocTpoBOB. buoreorpaduueckue odnactu 3eMau. Buapl-oHIEMUKH U PETUKTHI.
OMOPHOJIOTHYECKHE W CPABHUTEITHLHO-MOP(OJIOTHYECKHE METOJIbI M3YUYEHHUS DBOJIIOIUH.
T'eneTnyeckue MexaHu3MEI 3BOJIIOOWH OHTOT'€HE3a U ITOABJICHHU S 3BOJIFOITMOHHBIX HOBIICCTB.
T'oMmomoruynele W aHAJIOTUYHLIE OpraHbI. PYI[I/IMGHTapHBIe opradbl MW AaTaBU3MBI.
MOJ'ICKy.]'[prHO-FGHGTI/ILIGCKI/IC, OMOXMMHYECKHE W MaTeMaTHYECKUE MCTOABI H3YYCHHA
3BOJIFOIIUH. T"'oMoIOrUUHEIE T'€HEL COBpeMeHHI)Ie MCTOAbI IMTOCTPOCHUA q)HHOFeHCTI/I'-IeCKI/IX
JIepEBbHEB.

XpOMOCOMHBIe MyTalliu U 3BOJIIOIIUA IT'CHOMOB.

OO6mume 3akoHOMEpHOCTH (TTpaBuia) 3BoJtoKi. HeoOpaTuMoCTh SBOIONUK. ATanTHBHAS

panuanusi. HepaBHOMEPHOCTh TEMIOB 3BOIOLIMHT

6.4

Hayunple THIOTE3bI MPOUCXOXKACHHS >KM3HU Ha 3emiie. AOHOTEHE3 M IMaHCIICPMHSL.
JloHayuHBbI€ MTPE/ICTaBICHUS O 3apOKICHUH KU3HU (KpeallnoHu3M). [ nmoTe3a mocTossHHOTO
CaMO3apoKJICHUS XKU3HU U €€ omnpoBepxkeHue onbiTamu @. Penu, JI. Cnammanuanu, JI.
[Tactepa. IIporcxoxaeHne KU3HU B aCTPOOHOIIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHuyeckou sBostonuu. [InanerapHas (reosiorudyeckas) BOJIIOLUSL
XuMuyeckas 3BOIIONUSA. AOMOTeHHBIN CUHTE3 OPraHUYEeCKHUX BEIIECTB U3 HEOPraHUYECKHX.
OnpiT C. Munnepa u I'. IOpu. O6pa3oBanue monumepoB u3 MoHoMmepoB. KoarepBatHas
runote3a A.M. Omapuna, runore3a nepBuuHoro OympoHa [[x. XomaeitHa, reHeTHdYecKas
runote3a . Ménnepa. PuGosumbr (T. Yek) m rumoreza «vmpa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Uctopuss 3emmn u Metonasl e€ wu3ydyeHus. VIckomaemble OpPraHWYecKHe OCTATKH.
I'eoxponomoruss u e€ wMertoapl. OTHOcuTenbHass W aOCOJIOTHAs T'€OXPOHOJIOTHSI.
['eoxpoHomornveckas 1mKana: S0Hbl, SPbl, IEPUOIBI, ITTOXH.

HauanbHbie 3Tanbl opraHnyeckod sBostonuu. [losiBlieHHMe W 3BOIOLHUS MEPBBIX KIETOK.
DBomroius MeTabonu3ma. BosHHKHOBEHHE TTEpBBIX dKOocHucTeM. COBpeMEHHBIE MUKPOOHBIE
OMOMIEHKN KaK aHaJor MEepBBIX Ha 3emie coobuiectB. CtpoMaronutsl. [IpokapuoTsl u
JYKapHOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOHOTEHe3). DBOJIOIMOHHOE MPOUCXOXKJIEHUE BHUPYCOB.
[IpoucxoxaeHue MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATambl 3BOJIONUHU BBICIINX pacTeHud. OCHOBHBIE apoMOpP(}O3bI PACTCHHIA.
Brixon pacrenuii Ha cymy. [losBieHne CHOpOBBIX pacTeHUN U 3aBOEBAHUE MMHU CYIIIH.

CeMeHHEIC pacTCHUA. HpOI/ICXO)KI[CHI/IC IOBCTKOBBIX paCTeHHﬁ.




OCHOBHBIE 3Talbl 3BOJIIOLUHM XUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI KUBOTHBIX.
Benpackas ¢ayna. KemOpwuiickuii B3pbhIB — MOSIBIIEHHE COBPEMEHHBIX THUIOB. [lepBbie
XOPJIOBBIE KUBOTHBIE. JKU3HB B BOJIe. DBOIONHNA MO3BOHOYHBIX. [Iponcxoxaenue ampuomii
u pentwmid. IIpoucxoxaeHne MIIEKONUTAOMMX MW OTUL. [IpUHIUI — KIFOYEBOTO
apomopdo3za. OcBoeHmne 6eCcrI03BOHOYHBIMU U TO3BOHOYHBIMU )KMBOTHBIMH CYIITH.
PazButHe xu3Hu Ha 3emiie O 3paM U MEepUoJaM: apxei, mpoTepo30ii, Maneo30ii, Me3030H,
KaifHo30i. OOIIas XapakTepUCTHKA KJIMMaTa M Te0JIOrMYecKuX mporeccoB. [losBienue u
pacuBeT XapaKTEepHbIX OPraHU3MOB. YTJIe00pa30oBaHMeE: €ro YCJIO0BUS U BIUSHUE HA Fa30BbIN
cocrtaB atMmochepsl.

MaccoBble BBIMHUPAaHUS — JKOJOTMYECKHE KpHU3MCHI Ipouuioro. [IpuyuHbl M ciencTBus

MaccoBBIX BeIMUpaHHUil. COBpEMEHHBIN IKOJIOTMYECKUI KPU3UC, €F0 0COOEHHOCTH

6.5

Pa3nens! u 3anaun antponoiorur. Meroas! antponosioruu. CTaHOBIEHHE MPECTABICHUN
0 MPOUCXOXKIeHUH YesoBeka. CoBpeMeHHbIE HAyYHbIE TEOPHU.

CxoncTBo  4yenoBeKka € OKUBOTHBIMHU.  CHcTeMaTHUecKoe IOJIOKEHHUE — 4YeJIOBEKa.
CBuzeTeNbCTBA CXOJICTBA YEJOBEKAa C JKMBOTHBIMHU: CPAaBHHUTEIBHO-MOPQOJIOTHUECKHE,
aMOpHosoTHYecKre, HU3N0JIOT0-OHOXUMUYECKUE, ToBeaeHYecKkne. OTINYus YeloBeKa OT
KUBOTHBIX. [IpAMOXOXJeHHE M KOMIUIEKC CBSI3aHHBIX C HHM TPU3HAKOB. PaszButune
TFOJIOBHOTO MO3Ta M BTOPOU CUTHAJIBHON CUCTEMBI.

JBuxymmue cuibl ((pakTopbl) aHTponoreHesa: buonoruyeckue, conpanbabie. CooTHOIIEHNE
OMOJIOTMYECKHX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJIUM AaHTPOTIOTeHE3a. ABCTPAJIONUTEKH — JIBYHOTHE TIPEaKH JtoJel. UenoBek
YMEJbIH, TIEPBbIE U3TOTOBJICHUA OPYIUU Tpyaa. YeloBeK NpsIMOXOIAIIUN U IEPBBIN BBIXO
monerr  3a  mpeaensl  Adpuku. UYemoBek reipenbOeprckuii — 0oOmUNA  TIPEOK
HEeaHepPTAIbCKOTO YeJIOBEKa M YeJoBeKa pa3yMHOTo. UenoBek HeaHAEPTATIbCKUM KaK BH]I
JIOJIE XOJIOAHOrO KiIMMara. YeraoBeK pa3yMHBIM COBPEMEHHOIO THUIMA, JACHHUCOBCKUMN
4eJI0BEK, 0OCBOCHHE KOHTUHEHTOB 3a IpeaesiaMu AGpUKH.

DBOJIIOLUS COBPEMEHHOTO 4YesioBeKa. EcTecTBeHHBI OTOOp B MOMYNALMSIX 4YeIOBEKa.
Myranuonnsiii npouecc U noaumMopdusm. IlomynsiroHHbIE BOJIHBI, JApeiid TI'eHOB,
MuUrpanus u «3¢pHeKkT oCHOBATEN» B MOMYNIALHUIX COBPEMEHHOTO UeIOBEKa.
UYenoseueckue pacwl. [lonstue o pace. bompiime pacel: eBporeouaHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHAS (9KBATOpHANbHAS), MOHTOJOUIHAS (a3UATCKO-aMEepUKAHCKas).
Bpewms u mytu paccenenus 4enoBeka no Iuianere. EquHcTBo uenoBeueckux pac. Hayunas
HECOCTOSITENBHOCTh pacu3Ma. IIpHucrnocoONeHHOCTh YeIoBeKa K Pa3HBIM  YCIOBHUSM
OKpyxaromiei cpeapl. Bnusaue reorpadudeckoit cpensl U apeiida reHoB Ha MOP(OIOTHIO

n (I)I/ISI/IOJ'IOFI/IIO YCJIOBCKaA

OKOCHUCTEMBI U MMpUCymune MM 3aKOHOMEPHOCTHU

7.1

Pazgensl u 3a7a4n S5KOJIOTHH. CBsI3b KOJIOTUH C APYIr'UMH HAYKaMHU.
Metoasl 3xojoruu. IlonaeBwie Ha6J'IIOIlCHI/ISI. 3KCHCpI/IMCHTLI B DKOJIOTUU: NPHUPOAHLIC U
na6opaTopHLIe. MOHCHHpOBaHI/Ie B OKOJIOI'mu. MOHI/ITOpI/IHF Oprxcanmeﬁ Cpcabl:

JIOKaJIbHBIN, PETUOHAIBHBIN U TJI00aIbHBIN

7.2

Okonorndyeckue  (akTopbl W 3aKOHOMEpPHOCTH ux jedctBus. Kiaccudukanus

OKOJIOTHYCCKHX (baKTOpOBI a6I/IOTI/I‘{CCKI/IC, 6I/IOTI/I‘-ICCKI/IG, AHTPOIIOTCHHBIC. O6IJ_II/IC




3aKOHOMEPHOCTH JIeHCTBUS dKoJoruueckux (akropos. IlpaBuno wmmuumyma (K.
HInpenrens, 0. JInbux). TonepanTHOCTh. DBpUOHOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.
AbuoTtnueckue Qaxkropbl. CBET Kak SKOJOTHYECKUH (akTop. JlecTBUE pa3HBIX y4acTKOB
COJIHEYHOT'O CIEKTpa Ha OpPraHu3Mbl. JKOJIOTMUYECKUE I'PYIIbl PACTEHUH U KUBOTHBIX 110
OTHOIIEHHUIO K cBeTy. CUTHaJIbHAS poJib cBeTa. DOTONEepHOIU3M.

Temneparypa kak skoyiorndyeckuil Qaxtop. [leiicTBue Temmneparypsl Ha OpraHHU3MBI.
[lolikunorepMHble M TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE M CTEHOTEPMHbIE
OpraHU3MBl.

Brnaxxnocte kak 3konormueckuii ¢akrop. I[lpucnocoOneHns pacTeHui K TOICPKAHUIO
BojHOrO Oanmanca. Krnaccudukarusi pacTeHHid 1o OTHOIICHHIO K Boje. [lpucmocobmenus
KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEeXKHUMA.

Cpenpl oOWTaHUST OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3/YILIHAs, IOYBEHHAs, IIyOMHHAas
MOANOYBEHHAsI, BHYTpUOPraHu3MeHHas. OU3NKO-XUMHUECKHE 0COOEHHOCTH cpesl 0OUTaHUs
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpeliax.

buonoruueckue purmbl. BHeninue u BHyrpeHHHE pUTMbl. CyTOYHBIE M TOJIUYHBIE PUTMBI.
[Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUM JKU3HHU.

XKuznennsie ¢opmbl opranu3moB. [loHsiTue o xu3HeHHOU (opme. XKuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTApHUKHU, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJIHOJIETHUE TPaBBI.
XKuznennole (GopMbl JKUBOTHBIX: TUAPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTEL. OcoOeHHOCTH
CTpPOCHHS ¥ 00pa3a )KU3HHU.

buotnueckue  dakropel. Bumbl  OMOTHYECKHMX  B3aMMOJCHUCTBUH:  KOHKYPCHIIHS,
XUIIHUYECTBO, cuMOMO3 M ero Qopmel. Ilapasutusm, koomepanus, MyTyalusM,
KOMMeHcam3M (KBapTHPAHTCTBO, HaxjeOHmuYecTBO). Herpoduueckue B3ammoencTBHs
(Tormmueckue, dopuueckue, Gadbpuyeckre). 3HaUeHHE OMOTUYCCKUX B3aMMOJICHCTBUH IS

CymECTBOBAHHA OPraHU3MOB B CPCIC o0uTaHHA. HpI/IHHI/IH KOHKYPE€HTHOI'O UCKIIFOYCHHA

7.3

DKOJIOTHYECKUE XapaKTePUCTUKKM MOMyysiuu. [lomymsiius kak OWoOJoTHYECKas CHCTEeMa.
Ponbs HEoqHOpOAHOCTH Cpefibl, GU3HMYECKUX OapbepOB M OCOOEHHOCTEH OMOJIOTHH BUJIOB B
(hopMUPOBAaHUHM MPOCTPAHCTBEHHOW CTPYKTYphl momyisuuid. OCHOBHBIE TIOKa3aTelu
MOMYJISALMK: YUCIEHHOCTb, TUIOTHOCTh, BO3PACTHAS M I0JIOBAs CTPYKTYpPa, POKIAEMOCTb,
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPAITUL.

DKoJloruueckas CTpykTypa nonyiasuuu. OIeHKa 4YHMCIEHHOCTH momyiasuud. JluHamuka
NOMYyJSALMM M €€ peryasiuus. buoTudyeckuil moTeHUMan NOonyasauuu. MoJeaupoBaHue
JUHAMUKHU nonyiasiuuu. Kpuble pocta yuciieHHOCTH nomnyisauu. KpuBble BbDKHBaHHUS.
Perynsimus 9ucieHHOCTH MOMYJSIUI: poib (PaKTOPOB, 3aBHCSIIUX U HE 3aBUCAIIUX OT
IJIOTHOCTH. DKOJIOTHYECKHe cTpaTeruu BUAOB (1- u K-ctparerun).

[Tonsitne 006 »HKoysoTMUYECKO Huine Buaa. Mectoobutanue. MHOroMepHas MoOJeTb
skosiornyecko  Humu  JDk.M.  XaruumHcona. Pa3Mepbl  3KOJOTMYECKOW  HMILM.
[ToreHumanpHas U pealM30BaHHAsL HUILLIU.

Bun kak cucrema nomynsuuil. Apeansl BUAOB. Buibsl M UX JKM3HEHHBIE CTpPATErUU.
3aKOHOMEPHOCTH TOBEACHUS M MUTPALMM KUBOTHBIX. buosormueckue HHBA3UU

JYKCPOAHBIX BUIOB




7.4

CoobmecTBa opranu3MoB. buomneHo3 u ero crpykrypa. CBs3u MeXAy OpraHU3MaMu B
ouorieHo3e. Dxocucrema kak oTkpbITas cuctema (A. k. Tercnun). OyHKIIMOHAIBHBIC OJIOKU
OpPraHu3MOB B SKOCHUCTEME: MTPOAYIICHThI, KOHCYMEHTHI, peayleHTsl. Tpoduieckrue ypoBHH.
Tpoduueckue mnemu u ceru. AOWOTHYECKUE ONOKM d3KocucteM. [louBBI W Wbl B
sKocucTeMax. KpyroBopor BeliecTB ¥ NOTOK SHEPIUU B 3KOCUCTEME.

OcHoBHBbIE NTOKa3aTeIu dKOCUCTeMbl. broMacca u npoayKius. DKOJIOTUYECKUE THPaMUIbI
qrcen, OMoMacChl ¥ YHEPTUH.

HanpaBnenHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — CyKlecCHU. [IepBUUHbIE 1 BTOPUYHBIE
CYKLIECCUM M HUX IPUYMHBL. AHTPOINOIE€HHbIE BO3JEUCTBUS Ha cykueccud. KimmakcHoe
coobuiecTBo. bruopasHooOpas3ue U MoJIHOTa KPYroBOpOTa BEIIECTB — OCHOBA YCTONYHMBOCTU
COOOIIECTB.

[IpupoaHble SKOCUCTEMBI. AHTPOIOTE€HHBIE 3KOCHUCTEMBI. Arpo3kocucTemMa. ArpoleHo3.
Pa3znnums Mex 1y aHTpOIOr€HHBIMU U IPUPOJIHBIMH 3KOCUCTEMAMH.

YpOoskocucreMbl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢uopa u ¢ayHa.
CuHaHTponu3anust TopoJckoil QayHbl. buonornueckoe M XO3siICTBEHHOE 3HAYEHHE
arpod’KocucTeM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHHS  OCHOBHBIX
B3aMMOJICHCTBUN OPTraHW3MOB B DKOCUCTEMAX.

[lepeHoc »HEpPrUM W BEIMIECTB MEXKAY CMEXKHBIMU SKOCUCTEMAMH. Y CTOMYHMBOCTH
OpraHU3MOB, MOMYJSALUUNA M SKOCUCTEM B YCIOBMSX €CTECTBEHHBIX M aHTPOIOTE€HHBIX

BO3JCUCTBUI

7.5

buocdepa — oOmennanerapuas 06ojouka 3eMIH, TIIE CYIIECTBYET WM CYIIECTBOBaJa
*u3Hb. Yuenue B.W. Bepranckoro o 6uocdepe. O6mactu 6uocheps! u e€ coctan. Kupoe
BeIecTBO Onochepsl U ero pyHKIuH.

3akoHOMEPHOCTH cymiecTBoBaHUsl Onocdepbl. OcodeHHOCTH Ouochepsl Kak IIo0anbHOM
sKocHucTeMbl. JlMHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTel BemecTB u
OMOTEOXMMHUYECKHUE ITUKIIBI (YTIIepoia, a30Ta). PUTMUYHOCTH siBieHUH B Onocdepe.
3onanbHOCTE OMocdepsl. [lonsTHe 0 Ornome. OCHOBHBIE OMOMBI CYIIH: TYH/PA, XBOWHBIC
Jieca, CMeIIaHHbIe ¥ IIMPOKOJIMCTBEHHBIC JIeCa, CTEIH, CaBaHHBI, IIyCTBIHU, TPOTIHYECKHUE
Jieca, BBICOKOTOphsi. Kitumar, pacTUTEbHBIN U )KUBOTHBIH MUP OMOMOB CYIIIH.

CrpykTypa 1 GyHKIIHUS KUBBIX CUCTEM, OIIEHKA UX PECYpCHOTO MOTEHIMAaa 1 OMoc(epHBIX

GbyHKIMI

7.6

DKoJIOrMYeckue KpHU3UChl W MX MNpuUuuHbBL. Bo3gelicTBue uwenoBeka Ha Ouocdepy.
3arpsizHeHue BO3AYIIHON cpenbl. OXpaHa Bo3ayxa. 3arps3HEHHE BOJHOW cpenpl. OxpaHa
BOJHBIX pecypcoB. Paspymenue mnousbl. OXpaHa IOYBEHHBIX pecypcoB. M3meHeHue
KJIMMarta.

AHTpPOIIOTEHHOE BO3JICHICTBUE HA PACTUTENIBHBIN U )KUBOTHBIA MUpP. OXpaHa pacTUTEIBHOTO
U KMBOTHOTO Mupa. OCHOBHBIE NMPUHIMIBI OXpaHbl Mpupoasl. KpacHbie kHuru. Oco6o
oxpansiemble npupojHble Teppuropun (OOIIT). boTaHuveckue caibl U 300JI0TUYECKHE
MapKH.

OcHOBHBIE NIPUHLMIBI YCTONYMBOTO Pa3BUTHS YEJIOBEYECTBA U MpUpPOAbl. PannonanbHOe

IpHUPOAOIIOJIB30BAHHUEC U COXPAHCHUC OHOJIOTHYECKOTO pa3Hoo6pa3I/1;1 3emnu

Hopmbl oieHuBanus yueOHoro npeamera « buosorus»




Ouenka yctHoro orpera yyammxca Ormerka "S"
CTABHUTCH B CJIy4ae:

3HaHus, MOHUMAaHUs, TTyOMHBI YCBOCHUS 00yJaroImuMcs BCero 00bEMa mporpaMMHOTO MaTepuana.
YMeHus BbIIENATH TJIaBHBIC TOJIOKEHUS B M3YYCHHOM MaTrepuaie, Ha OCHOBAaHMU (PAKTOB M NPHMEPOB
00001maTe, AenaTh BBIBOJBI, YCTAHABJIMBATH MEXKIIPEIMETHBIE M BHYTPUIIPEIMETHBIC CBSI3M, TBOPUYECKH
IIPUMEHSIET M0JIyYE€HHbIE 3HAHUS B HE3HAKOMOM CHUTYallUu.

OtcyrcTBUE OMMOOK M HEAOYETOB MPU BOCIHPOU3BEACHUM M3y4YEHHOTO MaTepuaia, MpU YCTHBIX OTBETaXxX
YCTpAaHEHHUE OTAEIbHBIX HETOYHOCTEW C IMOMOIIBIO JIONOJHUTENIBHBIX BOIPOCOB YYUTENS, COOJIOJCHUE
KYJbTYpbl YCTHOW pEeYH.

Ormerka "'4"':

1. 3HaHUE BCEro U3y4E€HHOT0 IIPOrPaMMHOI0 Marepuala.

YMeHull BbIIENATH IJIaBHbIE IOJIOKEHUS B U3yYEHHOM MaTepHualie, Ha OCHOBAHMU (DAaKTOB U IPUMEPOB
0000111aTh, /1eJ1aTh BHIBObI, YCTAHABIMBATh BHYTPUIPEIMETHBIE CBSI3U, IPUMEHSTH [0JIyY€HHbIE 3HaHUS HA
MPaKTHKE.

Hesnauutenbuble (HerpyOble) omMOKM M HENOYETHI IMPH BOCIPOU3BEACHWM H3YYEHHOTO MaTepuaina,
coOr0IeHre OCHOBHBIX MPaBHJI KyJIbTYpPbl YCTHOM peun.

OtMmertka "'3" (ypoBeHb MpeACTaBICHHH, COUETAIOUIUXCS C 3JIEMEHTAMU HAayYHBIX TOHATHH):

3HaHME M YCBOGHHME MaTepuajla Ha YpOBHE MUHUMAIbHBIX TPEOOBAaHUN IMPOrpaMMbl, 3aTpyIHEHUE IpPU
CaMOCTOSTEJIbHOM BOCIIPOU3BECHUH, HEOOXOAUMOCTh HE3HAYUTEIbHOW OMOIIM MPEenoAaBaTes.

VYMeHue paboTaTh Ha ypOBHE BOCIPOU3BEACHUS, 3aTPYAHEHH IPH OTBETaX HAa BUAOM3MEHEHHBIE BOIIPOCHI.
Hannuune rpyOol oImMOKHM, HECKOJIBKMX HErpyObIX IpH BOCIPOU3BEIECHUM H3YYEHHOTO MaTepuaa,
HE3HAYUTEJIbHOE HECOOIOEHNE OCHOBHBIX MPaBWII KYJIbTYPbl YCTHON peyH.

OrMmerka "'2'":

3HaHMe M yCBOEHHE MaTepuaja Ha YpOBHE HUKE€ MHUHUMAJbHBIX TPeOOBaHUMN MPOrpaMMbl, OTAEIbHBIC
Mpe/ICTaBIeHUs 00 U3y4YEeHHOM MaTepuase.

OTtcyrcTBUE yMEHUI paboTaTh HA YPOBHE BOCIPOU3BENICHUS, 3aTPyIHEHUSI IPU OTBETaX Ha CTaHAAPTHBIE
BOIIPOCHI.

Hannuue HeckonbKUX TpyObIX OMIMOOK, OOJIBIIOTO YMcia HErpyObIX MPH BOCIHPOU3BEICHUU H3YYEHHOTO
MaTepuana, 3HauuTeIbHOE HECOOIII0IEHUE OCHOBHBIX MPABUII KyJAbTYPhl YCTHON peyu.

Ouenka BBINOJHEHUS NMPAKTHYECKUX (J1adopaTopHbIX) pador. OTrmerka "S"

CTABUTCS, €CJIM YYEHUK:

1) MIPaBUIILHO OTIPEACIINII IIEJIb OTIBITA;

BBITIONHWJ PabOTy B MOJHOM OOBbEeMe C COONIOJIEHHEM HEOOXOAMMOU MOCIeN0BaTeIbHOCTA MPOBEACHUS
OTBITOB U U3MEPEHHIA;

CaMOCTOSITENIbHO M PAllMOHAIBHO BHIOpal W MOATOTOBMI I OMBITa HEOOXOAUMOE 00OpYyJdOBaHME, BCE
OTBITHl TPOBEN B YCIOBUSX M PEXKHUMax, O0OECIEUUBAIONIUX TIOJTy4YE€HHE PE3yIbTaTOB U BBIBOJOB C
HanOOJbIIEH TOYHOCTEIO;

Hay4YHO IPaMOTHO, JIOTUYHO OMHKca HaOMIOIeHUs U cPOPMYITHPOBa BEIBOIBI U30MBITA. B mpencTaBieHHOM

OTYCTC NPAaBHUJIbHO U AKKYPATHO BBITTOJITHUII BCC 3alIMCH, Ta6J'II/II_[LI, PUCYHKH, Fpa(l)I/IKI/I, BBIYMCJICHUA U CACTIAll
BBIBOJIBI,

MPOSIBIISIET OPraHU3allMOHHO-TPYIOBbIE yMEHHs (HOJIEP>KUBAET YHCTOTY pabOyero Mecra v MOpsIoK
Ha CTOJIe, 5KOHOMHO MCHOJb3YeT PacXOJHbIE MaTEPUaIIbI).
7) BKCIIEPUMEHT OCYIIECTBIISIET O IJIaHYy C Y4eTOM TEXHUKU OE€30MaCHOCTH U MPaBUII PabOTHI C



MaTepuagaMu ¥ 000pyI0BaHHUEM.
Otmetka ''4"' cTaBUTCS, €CIIM YUYEHUK BBIMOJIHUI TpeOOBaHMS K OLleHKe "S", HO:

1. OTIBIT TIPOBOJIUII B YCIIOBHSIX, HE 00E€CIICUMBAIONINX TOCTATOYHOW TOYHOCTUU3MEPEHUN;
2. WM OBLJIO JIOMYIICHO JBa-TPH HEJI0YETA;

3. WM He 60Jiee OTHOM HerpyOoil OoMMOKH 1 OJTHOTO HEJ0YETa,

4. WJIA SKCTIEPUMEHT IPOBE/ICH HE MOJHOCTHIO;

WIKM B ONWCAaHUU HAONIONEHUN W3 ONBITa JOMYCTUI HETOYHOCTH, BBIBOJBI CJE€Jall HEMOJHBIE.
OtMmerka "'3" craBuTcs, ecjiu y4eHUK:

MPAaBUIIBLHO OTPENENUI 1IeIb OTBITa; paboTy BBHIMOJHSACT MPABHUIBHO HE MEHEE YeM HAlOJIOBHUHY, OJHAKO
00BEM BBITIOJIHEHHOW YacTH TaKOB, YTO TO3BOJISAET IMOJYYHTh MPABUIBHBIC PE3YNIbTAaThl U BBIBOJBI IO
OCHOBHBIM, TPUHIUIIHAIBHO BAKHBIM 33J]adaM paboThI;

WK 110100p 000pyaoBaHMsl, 00BEKTOB, MAaTEPUAJIOB, @ TAKXKE pabOTHI [0 HAYaITy ONbITA IPOBEJI C HOMOIIIBIO
YUUTES; UM B XOJI€ TPOBEICHUS OTIBITA ¥ M3MEPEHH ObLIN JOMYIIEHBI OMIMOKN B OMMCAHWY HAOJIOICHUA,
(bopMyITHPOBaHNUH BBIBOJIOB;

OTIBIT MPOBOJWIICS B HEPAIMOHAIBHBIX YCIOBHSIX, YTO MPHUBEIO K MOJYYEHHUIO PE3YNbTAaTOB C OOJbIICH
MOTPEIIHOCTHIO; UM B OTYETE ObLIN JOMYIIEHBI B OOIIEH CIOKHOCTH He 0oJiee IBYX OLIMOOK (B 3alUCAX
€IMHUI], U3MEPEHHSX, B BBIYHCICHUAX, Tpadukax, Tabnumax, cxemax, u T.1.) He NMPUHIUITHAIGHOTO JUIS
TaHHOU pabOoTHI XapakTepa, HO TIOBJIHUSBIINX Ha PE3yIbTAT BHIITOJIHEHHS,

JOTTyCKaeT TpyOyro ommOKy B X0J1e SKCTIepUMeHTa (B 00BsICHEHNH, B 0(hopMiIeHHH pabOThI, B COOTIOICHIH
MIPaBHJI TEXHUKH OE30MacCHOCTH MPH padoTe ¢ MaTepruaiaMu U 000pyIOBaHUEM ), KOTOpAsi HCIIPABIISIETCS TIO
TpeOOBAHUIO YUUTEIS.

Otmetka ''2'" craBUTCS, €CJIN YYEHUK:

HE OMPEENIUI CaMOCTOSITENIbHO 1I€JIb ONBITA; BHIIOJHII pabOTy HE MOJHOCTBIO, HE MOATOTOBUI HYKHOE
o0opynoBaHue U 00bEM BHITIOJHEHHON YacTH paboThl HE TO3BOJISIET CIENATh IPaBUIIbHBIX BBIBOJIOB;

2. WJIM OTIBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOII0JCHHS TPOU3BOIUINCH HEPABUIILHO;

WM B XoJe paboTel U B OT4YETEe OOHAPYKUIUCh B COBOKYITHOCTH BCE HEJOCTAaTKH, OTMEUEHHBIE B
TpeOOBaHUAX K orleHKe "3";

Jomyckaet jiBe (1 0oJsiee) rpyoObie OTMOKH B X0J1€ AKCIIEPUMEHTA, B 00BsICHEHNH, B 0()OPMIICHUU PaOOThI, B
cOOI0OICHUN TIPAaBHII TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ BellecTBAMU M 000pYyIOBaHHUEM, KOTOpPBIE HE
MO>KET UCIPABUTD JaKe [0 TPEOOBAHUIO YUUTEIIS.

Ouenka caMmOCTOATEIbHBIX MMCbMEHHBIX H KOHTPOJIbHBIX pador. OTmerka "5"
CTABUTCS, €CJIM YYEHUK:

1. BbImONHWI paboTy 6e3 OMMOO0K U HEOUETOB;

2. nomycTuil He 0oJiee OJIHOTO HeloueTa.
Otmerka ''4" cTaBuUTCS, €CIIM YUYSHHUK BBIMOJIHUI pabOTy MOJHOCTHIO, HO JOIMYCTHII B HEH:
1. He Gonee oAHOM HETPYOOI OMIMOKU M OJHOTO HEJIOYETA,

2. wunu He OoJee IBYX HEI0UETOB.
Otmerka ''3" cTaBUTCS, €C/IM YYeHUK NMPABUJIbHO BBINOJIHUI He MeHee 2/3 padoThl

NJIA 10IMyCTHIL:

He 6oJiee ABYX I'pyOBIX OIIMOOK;

WM He OoJiee 0JHOM TpyOoil 1 0/THOM Herpy0oit OITMOKH U OJTHOTO HEJ0YeTa;
WK He 0oJiee IByX-TpeX HerpyobIX OIINOOK;

WJIM OJTHOM HerpyOo# OTMOKY U TPeX HEeJJOUYETOB;

Sl



5. WM OpU OTCYTCTBHHU OIIMOOK, HO IIPY HAJMYUH YETHIPEX-TISTH HEIOUYETOB.
yT )
OrMmerka ''2" cTaBuTCSH, €CJIH YYEHUK:

JOIYCTUIT YUCIIO OIMUOOK M HEAOYETOB MPEBOCXOSIICe HOPMY, IIPH KOTOPOW MOXKET ObITH BHICTABJICHA
omenka "3";

2. HNJIN €CJIN HpaBI/IJIBHO BBITIOJTHHUJI MCHEC ITIOJIOBUHBI pa6OTBI.

KpuTtepuu BbICTaB/IeHHUS OI[€HOK 32 MPOBEPOYHbIE U KOHTPOJIbLHBIE TECTHI.

TecThl, cocTOSIINE U3 TISITH BOITPOCOB MOYKHO UCIIOJIB30BATh MOCIIE U3YUCHUS KXKIOTo MaTepuaia (ypoka).
Tect u3 10—15 BompocoB ucmonb3yeTcs A nepuoandeckoro kourposst. Tect uz 20 — 30 Bompocos
HE0OXO0IMMO HCIOJIB30BATh JUISI UTOTOBOTO KOHTPOJISL.

[Tpu oTlcHUBaHWH UCTIONB3YETCS CIIEAYOIIAst IIKaJIa;

omeHka «5» - 91-100% MakcUMalIbHOIO KOJIMUECTBA OAJIOB; OLIEHKA «4)

- 75-90% MakcHMaJILHOTO KOJMYECTBA 0aIIOB; olleHKa «3» - 50-74%

MaKCHUMAaJILHOTO KOJIMYECTBA 0aIoB; olleHKa «2» - MeHee 50%

MaKCHMAaJILHOT'O KOJIMYEeCTBA 0aJII0B.
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