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K CcO/IepKaTeIbHOMY pa3/ielly OCHOBHOI 00pa30BaTeIbHON MPOrpaMMBbl CPETHETO OOIIETr0
oOpasoBanusi, yreepxaeHHoM npukazoM MBOY I'mmuazus Ne 2

oT «30» aBrycta 2024r. Ne274

PaGouas nporpamma y4yedHoro npeamera «buoJiorus»
i 10 — 11 xiaccoB (06a30BbIN yPOBEHB),
B TOM YHCJI€ MHBAJIHU/IOB H JIUI C OTPAaHMYCHHBIMU BO3MOXXHOCTSIMH 3JI0POBBSI

HDOFDaMMa MOXET 6BITI> pPCAJIN30BaAHA IIPHU IMTOMOIIM AUCTAHIINOHHBIX 06D330BaTeJ'IBHBIX
TEXHOJIOTHI

Cocmasumens: memoouueckoe 00beOuHeHue yuumenel eCmecmeeHHbIX OUCYUNTIUH
MBOY I'umnazus Ne 24

Conep:xanue 00yyeHust

10 KJIACC

Tema 1. Bbuosorusi kKak Hayka
buonorus xak Hayka. CBs3b OHOJOTHH C OOILIECTBEHHBIMU, TEXHHUYECKUMHU U JIPYTHUMH

€CTCCTBCHHBIMU HayKaMu, (Quiocoduei, 3TUKOW, ICTETUKONM W mpaBoM. Ponb Ouonoruu B
dbopMUpPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucTeMa OMOJIOrHYeCKUX HayK.

Mertoapl MO3HAHMS KUBOU MPUPOJIBI (HAOIIOIEHNE, IKCIIEPUMEHT, OMHMCAHKUE, U3MEPECHHE,

KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsE 00pabOTKa TaHHBIX).
Hemoncmpayuu:

Tlopmpemeor: Y. Japsun, I'. Mennens, H.K. Konbios, J[x. Yorcon u ®@. Kpuk.
Tabauywvl u cxemvi: «MeTOIBI TO3HAHUS KUBOW TTPUPOIBIY.

Jlabopamopnbsie u npakmuueckue paoomaol:

[TpakTnueckas

pabora «lcnonp3oBaHMEe pa3AMYHBIX METOAOB TNpU  HM3YyYEHUU

OHOJIOTUYECKUX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbl U MX OPraHU3aNUA
Kupble cuctembl (OMOCHUCTEMBI) Kak MpeAMET H3ydeHHs Ouosoruu. OTIMYHE KUBBIX

CHUCTEM OT HEOPTaHUYECKOW MTPUPOJIBI.

CgoiicTBa OuocucTeM W WX pa3sHOOOpasue.
MOJIEKYJIIPHBIH,

YpoBHU OpraHuzaiuu OUOCHCTEM:

KJIETOYHBIM,  TKAHEBbIA,  OpPraHU3MEHHBIM,  IOIMYIALUOHHO-BUIOBOM,

9KOCUCTEMHBIH (0MOTe01IeHOTHYECKUI), ONOCHEPHBII.
Hemoncmpayuu:

Tabnuyer u cxemvi: «OCHOBHBIE TPU3HAKU KHU3HM», «YPOBHU OPraHU3ALUU KHUBOU

HIPUPOIBDY.

Obopyodosanue: monens monexybl JTHK.

Tema 3. XuMHUYECKHIl COCTAB U CTPOCHUE KJIETKH
XHUMHUYECKUHN COCTaB KIETKH. XUMHUUYECKHUE HIEMEHTBI: MAKPOJIEMEHTBI, MUKPOJJIEMEHTHI.

Bona n MuHEepalibHbIE BEIIECTBA.

(DYHKI_[I/II/I BOAbI W MHUHCPAJIIBHBIX BCIICCTB B KICTKC. HO)II[ep)KaHI/Ie OCMOTHYCCKOT'O

OastaHca.

benku. CocraB n CTPOCHUC 0CIKOB. AMHMHOKHCIIOTBI — MOHOMCDPBI OcnkoB. HezameHnuMele u

3aMEHUMBbIC aMUHOKUCIIOTHI. AMHUHOKHCJIOTHBIN COCTaB. Y POBHH CTPYKTYPBI OSTTKOBOW MOJIEKYITBI
(mepBUYHAsI, BTOpUYHASI, TPETUYHAS U UETBEPTUYHAS CTPYKTYpa). XUMHUUYECKHE CBOWCTBA OEIKOB.
buonornueckne QpyHKIMN OEIKOB.



®epmeHThl — Ouonormueckue Karanusartopbl. CTpoeHHe (epMeHTa: aKTUBHBIM ILIEHTD,
cyocrpatnas creuuduunocte.  Kodepmentsl. Burtamunpl. Otnwuums  GEepMEHTOB  OT
HEOPraHUYECKUX KaTaJln3aTOpPOB.

VYraeBoabl: MOHOCaxapH/ bl (TIII0K03a, prubo3a U Je30kcuprbo3a), aucaxapusl (caxaposa,
JIAKTO3a) W TMOJMCaxapuabl (KpaxMmas, TJIHKOTeH, MeJUToio3a). buomornyeckue QyHKIMUN
YTJIEBOJIOB.

Jlumuael:  Tpurmuuepuabl, Qochomunuael, crepounsl. 'mapoduiabHO-TUAPOPOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu naunuaoB. CpaBHEHUE YIieBOJOB, OENKOB M JIMIMIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunoseie kucnorsl: JJHK u PHK. HykneoTuibl — MOHOMEpHI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JHK. Crpoenne m ¢ynxumuum PHK. Bugst PHK. AT®: crpoenue u
GYHKIIHH.

IMuronorus — Hayka o kierke. KierouHas Teopus — npumep B3aUMOJICHUCTBUS HIEUH U
(akTOB B HAYYHOM I[103HAHUU. MeTo bl n3yueHus kieTku. [Ipodeccus uuronor.

Knerka kak nenoctHas xuBas cuctema. OOmMe MpU3HAKH KIETOK: 3aMKHYTas Hapy>KHas
memOpaHna, mosiekyinbl JIHK kak renernueckuii anmapar, cucteMa CUHTe3a Oeska.

Tumbl KJIETOK: dJyKapuoTWyeckas H mpokapuoTuueckas. OCOOEHHOCTH CTPOCHHSA
npokapuoTudeckoit kiueTku. Kinerounas crenka 6akrepuil. CTpoeHHne 3yKapuOTHYECKOM KIETKH.
OcHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX (DYHKIMH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (QyHkiuu. LlurorazMa m €€ OpraHOHIBL
OnnomemOpanHble opranonasl kietku: JIIC, anmapar 'onbaxku, 1uzocomsl. [lomyaBroHOMHBIE
OpraHou/Ibl KJIETKH: MUTOXOHAPUH, IIacTu ibl. IIporcxoxienne MUTOXOHAPUH U r1acTua. Busl
wiactua. HemeMOpaHHbIE OpraHouabl KJIETKU: PUOOCOMBI, KJIETOYHBIH ILIEHTP, LEHTPHOIH,
pEeCHUYKH, KryTUKU. DyHKIMK OpraHOUA0B KIIETKU. BKiitoueHus.

SAnpo — perynaTopHbslil LeHTp KieTku. CTpoeHue sjpa: sjepHas 000104Ka, KapuoIula3ma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpaHcnopT BElecTB B KJIETKE.

Hemoncmpayuu:

Ilopmpemur: A. JleBenryk, P. I'yk, T. llIsann, M. lllneinen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkusuc, P. ®panknun, K.M. bap.

Huacpammur:  «PacripeneneHne XMMHMUYECKHX DJIEMEHTOB B  HEXHBOW IPUPOIEY,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KMBOW MTPUPOJIEN.

Tabnuyvr u cxemwvi: «llepuoanyeckas TabIMIAa XMMHUYECKUX 3JeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunTes 6enkay, «CTpoeHue MoyIeKyibl 6enka», «CtpoeHue hepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoOTHYECKON
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABD, «JIUmuasD.

Obopyoosanue: CBETOBOW MHKPOCKOM, OOOpYAOBaHHME Jisi TMPOBEACHUS HAOIIOIACHUM,
U3MEpPEHUH, 3KCIIePUMEHTOB, MUKPOIIPENapaThl PAaCTUTENbHBIX, KUBOTHBIX M OaKTepHUaTbHBIX
KJIETOK.

Jlabopamopuvie u npakmuueckue padomaoi:

JlaboparopHas pabota «M3yueHne KaTaJIUTHUECKON aKTUBHOCTU (pepMEHTOB (Ha mpumepe

aMuJIa3bl WM KaTajlasbl)y».

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH

OOMeH BeliecTB, MU METa00IM3M. ACCUMIIALINS (TITIACTUUECKUN OOMEH) U TUCCUMUIISIIIS
(oHepreTnyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOro Iporecca Mmeradbonusma. Ponb 3akoHOB
COXpaHEHHMsI BEIECTB ¥ SHEPTHH B MOHUMaHUH METa0O0N3Ma.

Tunbl oOMeHa BemiecTB: aBTOTPo(dHBIN M rereporpodHsid. Pons depmenToB B 0OMeHe
BEIIECTB M MTPEBPAIIEHUH YHEPTHH B KIIETKE.



@®otocunTe3. CBeroBas u TeMHoBasg ¢a3bl (¢orocuHTeza. Peakuumu QoTocuHTE3A.
D¢ dexkTuBHOCTH (hoTOCHHTE3a. 3HaAUCHUE (POTOCHUHTE3a IS KU3HHU Ha 3emiie. Briusaue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocHuHTe3. XEeMOCHHTE3UpYIoIe OakTepuu. 3HaUYCHHUE XEMOCHHTE3a JUIs KU3HU Ha
3emie.

DHeprerudeckuii oOMeH B KieTke. Paciernsenue BelecTB, BbIICICHNE U aKKYMYIHPOBaHUE
PHEPTUU B KIJIETKE. OTalbl SHEPreTudeckoro oobmena. [nmukonms. BpokeHue W €ro BHIBL
Kucnoponnoe okwucinenue, wid KieTouHoe abixanue. OkuciautelbHOe (GochopuiinpoBaHue.
O} PeKTUBHOCTH IHEPTreTHIECKOTO 0OMEHa.

Peakiun wmatpuunoro cuHTte3a. [enermueckas wuHdopmamus u JIHK. Peanuzanus
TeHEeTHYeCKO MH(popMalMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancisaius — 6uocunTe3 Oenka. Dramnbl TpaHcaanun. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Hexknerounsie Gpopmsl sxu3Hu — BUpYychl. ctopus oTkpeiTus BupycoB (/.M. IBaHOBCKwMiN).
OcCoOeHHOCTH CTpPOEHHsI M KM3HEHHOTO IMKJIa BUpYcoB. baktepmodaru. bonesnu pacrenwii,
JKUBOTHBIX M 4YeJIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nummyHnonedunura yenoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTHas TpaHCKpUIIIUs, peBeprasa W uHTerpasa. [Ipodummakruka
pacrpocTpaHeHHs BUPYCHBIX 3a0oseBanuii. [Ipodeccus Bupycosnor.

Hemoncmpayuu:

Tlopmpemor: H.K. Konbuos, /.. UBanoBckuii, K.A. Tumupszes.

Tabauyvr  u  cxemvi:  «Tunel  nutadus», «Merabomusmy»,  «MHUTOXOHAPHUIY,
«OHepreTuueckuii 0oOMen», «Xmnoporacty, «Potocuntes», «Crtpoenune IHK», «Ctpoenue u
¢yHKIMOHMpOBaHUEe reHa», «CuHre3 Oenka», «l'eHernueckuit  kon», «Bupycoi»,
«baktepuodarny, «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIM/{a, Oaxtepuodaray,
«Pemmukanus JJTHK».

Obopyoosanue: monenu-anmnukauun «Yasoenue [IHK u Tpanckpunuusy», «buocunres
Oenka», «CTpoeHue KIeTKkn», Mojiens cTpykTypsl JJHK.

Tema S. PazMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB

Knerounslii ki, WM >KU3HEHHbIM LUk kieTku. MuTtepdaza m muto3. Ilpormeccsl,
nporekaromue B uHTepdasze. Permnukanus — peakuuss marpuunoro cunteza JHK. Crpoenue
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHI. JIUMIOMIHBIA M TaIUIOMJIHBIA XPOMOCOMHBIE
HaOopbl. Xpomatuael. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku — Muto3. Ctanuu muto3a. [Iporeccel, mpoucxosiine Ha pa3HbIX CTaAMIX
MHUTO3a. bUOIOrHnYecKuii CMBICI MUTO3A.

[Tporpammupyemasi ru0esb KIETKH — alonTo3.

@DopMbI pa3MHOKEHHUSI OPraHU3MOB: OecIoioe 1 mojioBoe. Bupl 6ecrnonoro pa3MHOKEHUS:
JIeJIEHNE HaJIBOE, MOYKOBAaHHME OJIHO- U MHOTOKJIETOYHBIX, CHOpPOOOpa3OBaHUE, BETE€TaTMBHOE
pasMHOKeHHe. MICKyCcCTBEHHOE KIIOHUPOBAaHUE OPraHU3MOB, €0 3HAYCHUE IS CEICKLIHH.

[TonoBo€ pa3MHOKEHUE, €TO0 OTIINYUS OT OECIIONOrO.

Meiio3. Craguu meiio3a. Ilpouecchl, nmpoucxoadiue Ha craauax Mernosa. lloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronornyecknii cMbICI M 3HaYEHUE MEN03a.

["ameTorenes — nporecc 00pa3oBaHUs MOJOBBIX KJIETOK y *HUBOTHBIX. [l0oJIOBBIE jKeTe3bl:
CEMEHHHUKHU U SMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo3ouf,
AWIEKIeTKa) — crepMaToreHe3 M ooreHes. (OcoOEHHOCTH CTPOEHHUS SIMLIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpHOHANbHOE pa3BUTHE (IMOpUOTEeHe3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHA Y MO3BOHOYHBIX KUBOTHBIX: JIpOOJIEHHE, TacTpyssaius,
opranorenes. IloctamMOpuonanbHOEe pa3BuTHE. THUIIBI TOCTIMOPUOHAIBLHOTO PAa3BUTHS: MPSMOE,
HenpsiMoe (IM4uHO4YHOe). BiusHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CHOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.



Poct u pasButue pactenuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOEHUE CEMEHH, CTauu
pa3BUTHSL.
Hemoncmpavyuu:

Tabauysr u cxemvi: «OOpPMBI Pa3MHOXKEHUS OPTaHU3MOBY, «JIBOMHOE OIIOIOTBOPEHUE Y
I[BETKOBBIX PAaCTeHHI», «BereraTuBHOE pa3MHOKEHUE pacTeHHI», «/lenenue kieTku GaKTepuiiy,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpoeHHE XpOMOCOMBD», «KineTouHbli LMK, «Perumkanus
JHK», «Mutoz», «Meno3», «lIpsmoe u Henpsimoe pa3BuTue», «I'aMeToreses y MIIeKOIUTaIOIUX
1 4esioBeKay, «OCHOBHBIE CTaIUA OHTOTE€HE3a.

Obopyoosanue: MUKPOCKOIN, MHKporpenapaTsl «CrepMaTo30uabl MIIEKOMUTAOIIETOY,
«Sinexnerka miiekonuTaromero», «Kapuokunes B KjieTkax KOpenika JIyka», MarHUTHast MOJIENb-
anmmumakanys «Jlenenue kinerkuy, moaens JJHK, monens meradasHoii XpoMOCOMBI.
Jlabopamopuwvie u npaxmuueckue padoomot:

Jlaboparopnass pabora «V3ydeHHe CTPOCHHSI TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacjiencTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

IIpenmer u 3amaunm reHetwku. VcTtopusi pa3BUTHUS TEHETHUKH. Poib 1HUTONOrMHU H
SMOPHUOJIOTHH B CTAHOBJICHUH T€HETUKU. BKi1ag poccuicKUX U 3apyO0eKHBIX YYEHBIX B pa3BUTHE
reHeTuku. Meroasl TeHETHKHA (THOPUIONOTUYECKUM, UHUTOTCHETHUYECKUN, MOJIEKYISIPHO-
reHeTuyeckuit). OCHOBHbIE TeHETUYECKUE MOHATHS. [ eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yeMasl B
cxemax ckpemuBanuil. [lpodeccus reneTux.

3aKOHOMEPHOCTU  HACJIeOBaHUs  NPHU3HAKOB, YycTaHoBiIeHHble [.  Menaenem.
Monoru0OpuaHoe CKpenBanue. 3aKoH eqnHo00pa3us THOPUI0B MepBoro nokosienus. [Ipasumo
JOMUHUPOBaHMUS. 3aKOH pacUIeIUIeHUsl Npu3HakoB. ['mmore3a uyuctorhl ramer. IlomHoe u
HETIOJHOE JOMUHUPOBAHUE.

JuruOpunHoe  ckpeuuBaHUE. 3aKOH HE3aBUCMMOTO  HAcle[OBaHUSA  IPU3HAKOB.
[{uTOoreHeTHYEeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUS. AHAIU3UPYIONIEe CKPEIIMBaHUE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHS TeHOTHUIIa OCOOH.

CuenneHHoe HacienoBaHue mnpu3HakoB. Pabora T. MopraHa 1o CLENJIEHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHue cuerieHnsi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPa.

XpoMOCOMHas TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCcKre KapThl.

I'enetnka nosna. XpoMOCOMHOE OMpe/eseHne nojia. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHbie OpraHu3Mbl. HacinenoBaHne NpPU3HAKOB, CUEIJIEHHBIX C
IOJIOM.

N3MeHunBOCTh. BHbI N3MEHUNBOCTH: HEHACIEACTBEHHAS U HACIIEICTBEHHAs!. Poib cpenbl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKAa MOIU(UKAIMOHHOW HW3MEHYHBOCTH.
Bapuanvonsslil psa u BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonnyecTBeHHbIE 1
KaueCTBEHHBIE PU3HAKU U UX HOopMa peaknuu. CBoicTBa MOAUPUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBennas, win reHOTHNMYECKasi, M3MEHYUBOCTh. KoMOMHATUBHAS U3MEHYUBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHONW W3MEHUYMBOCTH. MyTalMoOHHAas
n3MeHYNBOCTh. Kiaccudukanus myranuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MPUYMHBI MyTaluii. MyTareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEICTBEHHOM
n3menunBoctu H.W. BaBuiosa.

BHesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCT.

I'enetnka yenoBeka. Kapuotun uenoBeka. OCHOBHbIE METOAbI TEHETHKH 4YEJIOBEKa:
TeHealoTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUN, OHOXUMHUYECKUH, MOIEKYISIpHO-
reHetndeckuii. COBPEMEHHOE OIpEJEICHUEe TEHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoipio [I1[P-ananusza. HacnencTBeHHsie 3a0oneBaHus
YeJOBEeKa: TeHHbIe Oone3Hu, OO0Ne3HW C  HACJICACTBEHHOM  MPEApacronoKEeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTudeckne W TeHepaTUBHbIE MyTaiuu. CTBOJOBBIE KIETKH.
[TpuntIMTIBI 3M10pOBOTO O0pa3a >KU3HU, JUATHOCTUKH, MTPO(DHUIAKTHKA U JICYEHUS TeHETUYECKHUX



Oone3nell. MenuKO-TeHeTUYeCKOe KOHCYJIbTUPOBAaHHE. 3HAUEHUE MEAWLMHCKOW TE€HETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETUYECKIX 3a00JIeBaHUH YeIOBeKa.
Hemoncmpavyuu:

Tlopmpemuwr: I'. Mennenb, T. Mopran, I'. ne ®pusz, C.C. UerBepukos, H.B. Tumodeen-
Pecosckuii, H.W1. BaBuios.

Tabauysr u cxemvl: «MOHOTUOPUIHOE CKPEIIMBAHUE M €0 IUTOTCHETHYECKash OCHOBAY,
«3aKOH pacHICIUICHUSI M €ro I[MTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpuanoe ckpeuuBanuey, «l{uronornyeckue OCHOBBI JUTHOPUIHOTO CKPELIMBAHUI,
«Mero3y, «B3auMoIeiCTBUE aJUIEIbHBIX T€HOBY, «I €HETUUECKUE KapThl PACTEHUM, J)KUBOTHBIX U
yenoBeka», «l'eHeruka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJICHHOTO C IOJOMY,
«KapuoTunsl YenoBeka W OKHBOTHBIX», «Bumbl wu3MeHunBoCTHY», «MonuduxamonHas
U3MEeHYUBOCTh», «HacnenoBanue pesyc-axropay, «['eHeTnka rpymnm KpoBu», «MyTalnnoHHas
U3MEHYHBOCTbY.

Obopyoosanue: Monenu-anmukanuu «MoHorubpuaHoe ckpeuuBanuey, «HemomaHoe
JOMHHHUpOBaHHUE», «lurunOpumHoe ckpemmBanue», «llepekpécT XpoMocom», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPBUIEEB U OKPACcKU Tela), repdbapuit
«I"opox moceBHOW».

Jlabopamopuvie u npakmuueckue padomol:

JlaboparopHass pabora «M3ydeHHWe pe3yabTaTOB MOHOTHOPHIHOTO W JUTHOPHIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENIapaTaxy.

JlaboparopHass pabora «V3ydeHne MOIUPUKANMOHHOW HM3MEHYUBOCTH, IOCTPOCHHUE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOW».

Tema 7. Cesnekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak Hayka W Ipolecc. 3apoXIeHue CeleKuuu U aoMectukanus. Yuenue H.U.
BaBuioBa 0 IeHTpax MNPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOpPOJa, IITAMM.

CoBpeMeHHbIE METO/bl celeKIU. MaccoBblii M MHAMBUAYalbHbBIH OTOOpPHI B CEJIEKIUH
pacTeHuit U KUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoIcTBEHHOE CKpelUBaHUe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCThIX TUHUN. ['eTeposuc, uinm rubpuHas cuina. HepoacrsenHnoe
CKpemyBaHue — aytopuauHr. OtpanéHHas ruOpuauzanus u e€ ycnexu. VckyccTBeHHBIN
MyTareéHe3 W IIOJy4YEHHE MOJUILUIONI0B. JIOCTM)KEHUS CEJIEKIMM PAacTeHHWH, XHUBOTHBIX U
MuKpoopranusMoB. [Ipodeccus cenexunonep.

bruorexHonoruss Kak oOTpacilb MPOU3BOJACTBA. ['€HHas WHXKEHEpUsA. OTalbl CO3IaHMS
pexomOunantHoil JIHK um Tpancrennsix opranumsmoB. Kiierounas wunxkenepus. Kiierounsle
KyJIbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOXKEHUE pacTeHHUi. KiloHMpoBaHKME BBICOKOIIPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHME M JdTudeckue mnpobiaemsl. MO -
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

Hemoncmpayuu:

Ilopmpemuwr: H.W. Basunos, 11.B. Muuypus, I'./[. Kapneuenko, M.®. I1BaHoB.

Tabauybr u cxemor: kapta «LleHTpBl NPOUCXOXKIEHUS UM MHOrooOpasusi KyJIbTYPHBIX
pacteHnii», «Ilopoasl JOMalIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHui», «OTnanéHHas
rubpunmsamus», «Paboter akagmemumka M.D. UWBanoBay, «llomumnonaus», «OOBEKTHI
O6uoTtexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHHEY», «KOHCTpyHpoBaHHE U TEpeHOC
TeHOB, XpoMocoM». O60py0BaHKE: MYJISKH IJI0JJ0B U KOPHEIUIOA0B TUKUX (OPM U KYJIbTYpPHBIX
COPTOB pacTeHul, repbapuit «CenbCcKoX039iCTBEHHbBIE PACTEHUS.

11 KUIIACC
Tema 1. JBoIIOLIMOHHAS OHOJIOTHSI
[IpeanochbuTKK BO3HUKHOBEHHUS YBOJTIOIMOHHOMN TEOPHH. DBOJIOIMOHHAS TEOPHUS U €€ MECTO
B Onosoruu. BiusHue 3BOTIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.



CugerenbcTBa 3Bosouu. [laneoHTomornueckue: Nocne0BaTeIbHOCTD MOSIBJICHUS BUIO0B
B MAJCOHTOJOTUYECKON JIETONMUCH, MepexoiHble ¢opmbl. buoreorpaduueckue: cXoicTBo u
paznuuure ¢ayH u GIop MAaTEPUKOB M OCTPOBOB. [Ipodeccust maneoHToIor.

OMOpPHOJIOrMYECKHEe: CXOACTBA M PAa3NU4yusl SMOPUOHOB Pa3HBIX BHUJIOB IMO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYAUMEHTapHbIE OpTraHbI,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEeH Y BCEX OPraHU3MOB.

Opomtormonnas teopust Y. JlapBuna. Ilpeamnochuiku BO3HUKHOBEHHUS JapBHHHU3MA.
JBwxymue Cuiabl HBOMIOUMKA BUIOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHUE MpU
OTPaHUYEHHOCTH PECYpCOB, HEONpeaesiéHHas W3MEHYHBOCTh, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBosmtonus. [Tomynsius kak eAMHUIA BUAA U SBOJIOLHMH.

JBuxymue cuibl ((hakTopbl) SBOJIONMHM BUIOB B Ipupoje. MyTallMOHHBIA mpolecc U
KOMOMHATUBHASI U3BMEHYUBOCTD. [ [0y IInOHHBIC BOJTHBI U Apeii( reHoB. V30siius 1 MUTPALIHSL.

EctectBenHblil 0T0Op — HampaBisoomuid (aktop 3Bomtouuud. POpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0aeHHOCTh OPraHU3MOB KakK pe3yibTat 3Boiouuu. [Ipumepsl npucnocodaeHuii y
OpraHu3MoB. ApoMOp( 036l U UIAHO0ATANTALINH.

Bun u Bupoo6OpazoBanme. Kpurtepuu Buzma. OcHOBHbIE (QOpPMBI BHI000pa30BAHUS:
reorpauueckoe, 3K0JI0rHuecKoe.

MakposBomorusa. dopmbl dBomonuu: QuUIETHYECKas, JUBEPreHTHAas, KOHBEPIreHTHas,
napajuienapHasi. HeoOpaTuMocTh 3BOMIOIMH.

[Ipoucxoxaenue oT HEeCTeIMaTu3uPOBAHHbBIX MIPEKOB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas padanusl.
Hemoncmpauuu:

Topmpemuwr: K. Jlunneit, XK.b. Jlamapk, Y. Jdapsun, B.O. Kosanesckuii, K.M. bap, 3.
I'exxens, @. Mroiep, A.H. CeBeprios.

Tabauysl u cxemvl: «Pa3BUTHE OPraHMUECKOTO MUpa Ha 3emiie», «3apoIbIiIi O3BOHOUYHBIX
KUBOTHBIX», «ApxeonTepukcy, «Popmbl 60pbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBINH 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue MOpoA >KHUBOTHBIX», «llomymsumny,
«MyTalyoHHas U3MEHUUBOCTHY, «ApomMopdo3sly, «nuoanantamumny, «O0mas aereHepams»,
«/IBmwxymue cuibl sBoTIONNNY, «Kapra-cxema mapiipyra nyremectsust Y. Jlapsunay, «boprba
3a CYILIECTBOBaHUEY, «[IpucnocobaeHHOCTH OpPTaHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHue», «IKOJIOrHYEcKOoe BUA000pa30BaHUE.

Obopyoosanue: KOMIEKIHS HACEKOMBIX C Pa3IMUYHBIMHU THUIIAMH OKPAaCKH, HA0Op IIIOJIOB U
ceMsiH, Kosutekius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHHH Y )KUBOTHBIX», MOJIENh «OCHOBHbBIE
HaIpPaBIIEHUS IBOIIOLUNY, 00BEMHAS MoJIeNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX ).

buoreorpaduueckass kapra wmupa, Kouiekius «DopMbl COXPAaHHOCTH MCKOTAEMBIX
JKUBOTHBIX U PACTEHMI», Mojenb anmumkanusa «llepekpéct xpoMocom», BIaXHbIE Mpenaparsl
«Pa3zBuTne Hacekomoro», «Pa3BuTue JATymKu», MHUKpompenapar «Jlpozoduna» (HOopMma,
MyTaluu (OPMBI KPBUTHEB U OKPACKH TEJa).

Jlabopamopnwvie u npaxmuueckue padoomoi:

JlaboparopHas paboTa «CpaBHEHHUE BHI0B IO MOP(OIOTHIECKOMY KPUTEPHION.

JlaGopaTtopHnas pabora «OnucaHue mprucriocoOJEHHOCTH OpraHu3Ma B €€ OTHOCUTEIHLHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KHU3HU Ha 3emiie

JloHayuHble NpeACTaBICHUS O 3apOXKIACHUM KW3HU. HaydHble TMIOTE3bl BOBHUKHOBEHUS
KHU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMHus. XUMHUYecKass 3BOJoLUs. AOHMOTEHHBIN CHUHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMHUUECKON
sBosrony. HaganbHble sTansl 6nonorudeckoit spomonuu. ['unoresa PHK-mupa. opmuposanue



MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE IPOTOKJIETKH. llepBhie KIETKM W WX 3BOJIOIHS.
PopMHPOBAHHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButue xxu3nu Ha 3emie no spam u nepuogam. Karapxeit. Apxeiickas u mpoTepo3oinckas
apsl. [1aneo3oiickas 3pa u € nepuoibl: KeMOPUNCKHUI, OPJOBUKCKUH, CHUTYPHUHCKUM, IEBOHCKHM,
KaMEHHOYTOJIbHBIH, IIEPMCKUH.

Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, FOPCKUA, MEJIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KJIMMAaTa M TE€O0JOTMYECKHUX IMporeccoB. OCHOBHBIE 3Tambl 3BOJIOLMU
PacCTUTEIHLHOTO U JKUBOTHOTO MHpa. ApoMop(o3bl y pacTeHHUI U )KUBOTHBIX. [losiBIeHUE, paciBeT
Y BBIMUpaHUE TPy )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro MMpa Kak OTpakeHHe 3BOJOLHUU. OCHOBHBIE CUCTEMAaTHYECKHE
CPYIIIBI OPraHU3MOB.

OBojronusl 4ejoBeKa. AHTponoJiorus Kak Hayka. Pa3BuTue mpencraBieHMH O
MIPOUCXO0KICHUH YesloBeKa. MeTo bl u3ydeHus: autponorenes3a. CxoacTBa U pa3auyus YeIOBeKa
1 )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEeHHE YenoBeka. [Ipodeccust anTpomnoor.

JBuxymme cunbl  (dakTopbl) aHTpororenesa. HacnencTBeHHass HW3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPy/Ja, MBILUICHUE,
peub.

OCHOBHBIE CTAaJMU M BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKU, UelIOBEK yMEINbIH,
UYenosexk npsmoxondammii, YenoBek HeaHaepranbckui, YenoBek pasyMmHbld. Haxonku
HCKOITaeMBIX OCTAaTKOB, BPEMs CYIIECTBOBAaHMS, 00JacTh paclpoCTpaHeHUs,, 00BEM TOIOBHOTO
Mo3ra, 00pa3 >KM3HH, OPYAHUSL.

UYenoseueckune pacel. OCHOBHBIE OOJIBIIIME pPACHl: €BPOIEOMHAs (E€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpUAIbHAasg), MOHTOJOWUJHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCIIOCOOIEHHOCTH IIPEJICTAaBUTEINIEN YEIIOBEUECKUX PAC K YCIOBUSAM CYyILIECTBOBaHUA. EqUHCTBO
yesoBeueckux pac. Kputuka pacuzma.

Hemoncmpayuu:

Ilopmpemuwr: ®©. Penu, JI. Ilactep, A.W. Onapusn, C. Mumnep, I'. FOpu, Y. {apBun. Tabnuiisl
u cxembl: «Bo3HukHoBeHne CoylHeUHOW cucTeMbl», «Pa3BUTHE OPraHUYECKOr0 MHUpPay,
«PactutenbHas kinetka», «OKuBoTHas kierkay, «llpokapumornueckas kinerka», «CoBpeMeHHas
CHUCTEMa OpraHM4ecKoro Mupa», «CpaBHEHHE aHATOMHUYECKHMX YEpPT CTPOEHUS YeJOBeKa U
YeNIOBEKOOOPa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJIOTMUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOTO 4YeJIOBEKa», «JlpeBHeimme moan», «/IpeBHue moau», «llepBeie coBpeMeHHBbIE
oI, «YenoBeYecKue paco».

Obopyoosanue: wmymspkun  «lIpoucxoxaeHue dYenoBeka» (OIOCTBI  aBCTPAIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YeJIOBEeKa (KaMHHU-YOIIEphl, pyousa, ckpediia), TeOXpOoHOJIOTHYECKass TabyuIla,
KoJuIeKIUsA «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

Jlabopamopuvle u npakmuyeckue padomaol:

[TpakTuueckass pabora «l3ydueHHe HMCKOMAaEeMbIX OCTAaTKOB pPACTEHUH U IKUBOTHBIX B

KOJUIEKLIUSAX .

Tema 3. Opranusmbl 4 OKpY:Kaloas cpeaa

OKkonoruss Kak Hayka. 3ajadyd M pasfeibl  dKOJIOrMH. MeToapl DKOJIOTMUYECKUX
UCCIIEIOBaHUM. DKOJIOTHYECKOEe MUPOBO33pEHNE COBpeMeHHOro yenoBeka. [Ipodeccus sxonor.

Cpenpl  oOuTaHMs ~ OpPraHM3MOB:  BOJHAs,  HA3e€MHO-BO3/AYIIHAs,  IOYBEHHasd,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue ¢axtopbl. Knaccupukamus sKonorudeckux (hakropoB: abOHOTHYECKHE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (akTopel:  CBET, TeMIeparypa, BIaKHOCTb.  DoTomepHoaU3M.
[TpucniocoOnenust opraHu3MoB K AeMCTBHIO A0MOTHYECKUX (PaKTOPOB.



Buonornueckue purmbl. buotnueckue daxtopsl. Buapl OMOTHUECKUX B3aMMOACHCTBHIA:
KOHKYPEHLIUs, XUIIHUYECTBO, CUMOMO03 U ero ¢gopmsel. IlapazutusMm, koonepauus, MyTyalusM,
KOMMEHCAIN3M (KBAapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHE
OMOTHUYECKUX B3aUMOJICHCTBUI AJIS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU Honyasiuuud. OCHOBHBIE I10Ka3aTE€ad MOIYJISLHU:
YHUCIIEHHOCTh, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUrpauud. JluHamuka
YUCJIEHHOCTHU NOMYJIALMU U €€ perysiusl.

Hemoncmpayuu:

Ilopmpemuwr: A. T'ymGonpar, K.®. Pymbe, 3. T'ekkenb. Tabnumbl u cXeMmbl: KapTa
«[Ipuponusie 30HBl 3emim», «Cpenpl oOUTaHMS  OpraHU3MOBY», «DOTONEPUOIU3IMY,
«[lomymsuuny», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH NONYISIIUUA HHQPY30pHU-TY(PETBKN»,
«[IumeBkle enm.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMbI

CoobmectBo  opranusmMoB  —  Oumoreno3.  CTpykTypbl  OuomeHo3a:  BHJIOBasd,
IPOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHMOLIEHO3E.

Okonorudyeckue cuctembl (dkocuctembl). lloHATne 00 sKocucTeMe M OHOIreOLEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HKOCHUCTEMbI: IPOAYLEHTbl, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopor BemecTB W MOTOK PHEPIUU B dKocucTeme. Tpodudeckue (MUIIEBBIE) YPOBHU
skocuctembl. [lumeBble nenu u cetd. OCHOBHBIE IIOKa3aTeNd HKOCUCTEMbI: Ouomacca,
OPOAYKIHS. DKOJIOTWYECKHE NHPAMHJIbL: TPOMYKIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
9KOCHUCTEM: YCTOMUMBOCTb, CAaMOperysLus, pazsutue. CyKkueccus.

[TpuponHble 3KOCHCTEMBI. ODKOCHUCTEMBI O3€p M peK. DKOCHCTEMa XBOMHOIO WM
HIMPOKOJIMCTBEHHOT O JIeca.

AHTPOTIOT€HHBIE AKOCHUCTEMBI. ATPOIKOCHUCTEMBI. YpOo3kocucteMsl. bronorndeckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

bruopasnoobpasue kak GakTop ycToWuuBOCTH dKOCHUCTeM. CoXpaHEeHHE OHMOIIOTHYECKOTO
pa3sHooOpa3us Ha 3emiie.

VYuenue B.U. Bepnanckoro o 6uochepe. I'panutipl, coctas u ctpykrypa ouochepsr. Kusoe
BemecTBO M ero (Qynkuun. OcobeHHocTH OHOchepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemecTB W OHOr€OXMMHUYECKHE LUKIBI 3JEMEHTOB (yriepoja, a3ora).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBO B Obuochepe 3eMinn. AHTPONOreHHbIe H3MeHeHHsI B buocdepe. ['nodanbHbIe
HKOJIOTMUYECKHE TPOOIIEMBI.

CocyecTBoBaHue MPUPOBI U yeroBedyecTBa. CoxpaHeHne 6Mopa3HOOOpa3Hs Kak OCHOBA
ycroitunBocTi Onochepsl. OcHOBa PallMOHATIBLHOTO YIPABICHUS MPUPOIHBIMH PECYPCAaMH U MX
ucnosb3oBaHue. JloCTHKEHHs OMOJIOTUU M OXpaHa IPUPOIbI.

Hemoncmpayuu:

Ilopmpemur: A.JIx. Tencnu, B.H. Cykxaués, B.I1. Bepranckuii.

Tabnuyvr u cxemwl: «I[lumebie nenmy», «bromeHo3: coctaB u CTpykTypay, «lIpupogHbie
coobmiectBa», «llemn mnuTaHusy», «OKoJOrHMueckas mnupamuaa», «buocdepa u YemoBexy,
«3JKocucTEMa MUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOTO Jiecay, «bHo1eH03 Bogoémay,
«ArpoueHos3», «lIpumepHble aHTPONOTeHHbIE BO3JEHCTBHS Ha NpUPOAY», «Bakueiimue
WCTOYHUKH 3arps3HEHUs] BO3AyXa W TPYHTOBBIX BOI», «[louBa — BaKHEWIIas COCTABISIONIAS
ouocheprr», «Paktopsl ngerpajamuu  nouBy», «llapHukoBblit  3hdexT», «DaKTOPbI
PaIMOaKTUBHOTO 3arps3HeHus1 Onochepnn», «O0mmas cTtpykTypa ouochepsi», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Omocheps», «KpyroBopot yriepoga B Guocheper,
«KpyroBopoT a3oTa B mpupoe».

Obopyoosanue: Moaenb-anuIMKanus « Tunuunele 6MOLEHO3bI», TepOapuil «PacTuTenbHbIe
coobmiecTBa», KoJutekuu «buonenos», «BpemuTenn BaXHEWIIMX CEITbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu M KOJUIEKIMH pacTeHUHl M KUBOTHBIX, NpPUHAJUIEkKAIIUE K pa3HbIM



HKOJIOTHYECKUM Tpymmnam oxHoro Buaa, Kpacnas kxuura Poccuiickoit denepanyu, n3o0paxeHus
OXpaHsEMBbIX BUIOB PACTEHUH U KUBOTHBIX.
IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 peaMeTa

JInuHOCTHBIE pe3yJIbTaThI:
I'paxnanckoe BocnuTanue:
¢ CchOPMHUPOBAHHOCTh TPAKIAHCKOH MO3UIMHM OOYYalOIIErocss KaK aKTUBHOTO M
OTBETCTBEHHOTI'0 WIEHA POCCUICKOro 00I1eCTBa;
® OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IpaB U OOA3aHHOCTEH, yBa)K€HHE 3aKOHAa U
IIPABOIIOPSJIKA;
® TOTOBHOCTb K COBMECTHOW TBOPYECKOH JIE€ATEILHOCTH MPU CO3JaHUN yUEOHBIX IPOEKTOB,
pelmieHMH y4eOHBIX M IIO3HABATENIbHBIX  3aJad, BBIIOJHEHUHM OHOJIOTMYECKUX
IKCIIEPUMEHTOB;
® CHOCOOHOCTh ONpEAETATb COOCTBEHHYIO TIO3MLMIO [0 OTHOLICHHIO K SIBJICHHSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;
® YyMEHHE YYMUTbIBaTh B CBOUX JIGHCTBUSAX HEOOXOJUMOCTb  KOHCTPYKTHBHOI'O
B3aMMOJCHCTBUS JIIOJIell C pa3HbIMM YOEXKACHUSIMM, KYJIbTYPHBIMH ILIEHHOCTSIMU H
COLIMAJIbHBIM IT0JIOKEHUEM;
® TOTOBHOCTb K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIMOJHEHHS Y4eOHBIX,
MO3HABATEJIbHBIX U HCCIIEN0BATEIbCKUX 33]a4, YBAKUTEJIBHOIO OTHOIIEHUS K MHEHMIO
OIIIOHEHTOB MPU OOCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOTO CO/IEPKAHMS;
® TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM €ATEIbHOCTH;

I[laTpuoTHyeckoe BOCIMTAHUE!

e chopMHPOBAHHOCTH POCCHICKON TpakIaHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iiepea PoaMHON, ropIOCTH 3a CBOM Kpaw,
cBOI0 PonuHy, CBOHM SI3BIK M KYJIBTYpPY, IPOLUIOE U HACTOAIIEE MHOTOHAIIMOHAIBLHOTO
Hapoxa Poccuu;

® [ICHHOCTHOE OTHOIICHHE K WPUPOJHOMY HACIEAUI0 U TMaMITHUKAM TPUPOJIHI,
JIoCTKeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

® CIOCOOHOCTH OIEHUBATh BKJIAJ POCCHMCKHX Y4YEHBIX B CTAHOBIIEHHE U DPa3BUTHE
OMOJIOTUH, TIOHUMAHUSl 3HAYEHHUS OMOJOTHHM B MO3HAHUHM 3aKOHOB MPUPOJBI, B JKU3HU
YeJIOBEKa U COBPEMEHHOTO OOIIECTBA;

e ujeiiHas yOexAEHHOCTh, TOTOBHOCTH K CITY)KEHUIO U 3ammuTe OTeduecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

JIyXOBHO-HPABCTBEHHOE BOCIIMTAHUE!

® OCO3HAaHUWE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HApPOJa;

e chOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUUECKOTO MTOBE/ICHNS,

® CHOCOOHOCTH OIEHHUBATh CUTYAIIMIO U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

® OCO3HAHME JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMUHUBOTO OYAYIIETO;

® OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOJUTENSAM, CO3JaHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO NPHUHATHUS LIEHHOCTEH CEMEWHOW KW3HU B COOTBETCTBUHU C TPAqULIUASIMU
HapoaoB Poccuu;

JcTeTnUecKoe BOCIIUTAaHNE:
L] 3CTCTHUYCCKOC OTHOIIICHUEC K MI/Ipy, BKJIFOYas BCTGTI/IKy 6BITa, HaquOFO U TCXHHUYCCKOT'O
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIIECTBEHHBIX OTHOIICHHIA,
® [OHUMaHHE SMOIMOHAIHHOTO BO3JICHCTBUS )KUBOW MIPUPOJBI U €€ IIEHHOCTH;



TOTOBHOCTL K CaMOBBIPAKCHHIO B PA3HBIX BHUAAX HCKYCCTBA, CTPCMIICHUC IIPOABJIATH
KadyeCcTBa TBOp‘ICCKOﬁ JIMYHOCTH,

du3nyeckoe BOCIHUTAHUE, (POPMHPOBAHUE KYJIbTYPbl 310POBbSI U IMOLMOHAJILHOIO

Os1aronosyqusi:

MOHMMAaHUE U peanu3aliysi 310poBOro u 6e3omnacHoro odpasa *Hu3HU (30pOBOE MUTAHUE,
coONI0ZIcHHEe TUTHEHUYECKUX MPaBWJI M HOPM, COAAaHCUPOBAHHBIM PEXUM 3aHITUH U
OTIIbIXa, peryisipHas (U3HUecKas aKTUBHOCTH), OCpPEKHOr0, OTBETCTBEHHOTO U
KOMIIETEHTHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 37]0POBbIO;
MOHMMAaHUE [EHHOCTH WPABWJI WHAWBUAYAIBHOTO W KOJUIGKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYALUAX, YTPOKAIOIINX 37J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCJICJCTBUI U HENPUATUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS aKOroJs,
HapKOTHUKOB, KYpEHHUS);

TpynoBoe BociuTaHue:

TOTOBHOCTB K TPYZlY, OCO3HaHUE IIEHHOCTH MAaCcTEPCTBA, TPYI0JIIO0HE;

TOTOBHOCTh K  aAKTHBHOW  JIEATEIIBHOCTHM  TEXHOJOTMYECKOM W  COIMAIbHOU
HaIpaBJIECHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IIJIAHUPOBAaTh M CaAMOCTOSITEIIBHO
BBIIIOJIHSATH TAKYIO JIESITEIbHOCTD;

UHTEPEC K pa3inuHbIM chepaM MpodeCCHOHATBLHON ACSITEILHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BBIOOP Oynymieil nmpodeccur M pean30BbIBATH COOCTBEHHBIC KU3HEHHBIC
TIJIaHEL,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHMIO U CaMOOOpPA30BaHMIO HA MPOTSHKCHUH BCE
JKU3HH;

IK0JI0rHYecKoe BOCIUTAHUE:

9KOJIOTMYECKH L1e71eco00pa3HOe OTHOILIEHUE K IPUPOE KaK HCTOUHUKY KM3HU Ha 3eMIle,
OCHOBE €€ CyIIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJOIMUYECKOW KYJIbTYpbl: MPUOOPETEHUE OMbITA IIAHUPOBAHUS
MIOCTYIKOB Y OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEN CPEIbl;

OCO3HaHHUE IN100aJBHOr0 XapaKTepa 3KOJOTHYECKUX MPOOJIEM U IyTel X peleHus;
CIIOCOOHOCTH MCIOJIb30BaTh MPHOOPETaeMble MPU U3yYEHUH OUOJIOTMH 3HAHUS U YMEHUS
OpU pEUIeHUH TpoOsieM, CBSA3aHHBIX C PalUOHAIBHBIM IPUPOJONOIH30BAHUEM
(coOroieHue npaBuil MOBEACHUS B IPUPO/IE, HATIPABICHHBIX HA COXPAaHEHUE PaBHOBECHS
B DKOCHCTEMAX, OXpaHy BHJIOB, SKOCUCTEM, OMOChEpHI);

AKTUBHOE HEINPUATHE ACHCTBUM, MPUHOCSIIUX BPEN OKPYXKAIOIIEH NPUPOJHOW Cpele,
yYMEHHE IIPOrHO3UPOBATh HeOIaronpusTHbIE JKOJIOTHYECKHE MIOCJIEACTBUS
IPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALaTh UX;

HaJIMYUE Pa3BUTOrO HKOJIOTMUYECKOTO MBIIUIEHUS, DKOJOTUYECKOW KYJIBTYpPBI, OIBITA
JIEATEIbHOCTH 3KOJIOTMYECKOW HAIIPaBICHHOCTH, YMEHHs PYKOBOJCTBOBATbCS HMHU B
MI03HABATEJILHON, KOMMYHUKATUBHON M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTH K yYacTHIO B
MIPaKTHUYECKON AEATEIbHOCTH SKOJIOTHUECKOW HAIIPaBIECHHOCTH;

HCHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHON MPAaKTHKH, OCHOBAaHHOI'O Ha JAMAIOre KYJIbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHUPE;
COBEPLICHCTBOBAHUE SI3bIKOBOM U UNTATENBCKOM KYJIBTYpPbI KaK CPEJCTBA B3aUMOEHCTBHS
MEXy JIFOJIbMU U TIO3HAHUS MUDA;

NOHMMaHUE creuu(uky OMOJOrMM KaK HayKH, OCO3HaHUs €€ poyid B (HOPMUPOBAHHUU
paloOHaIbHOTO HAyYHOTO MBIIUIEHHS, CO3[JaHUHM IIEJIOCTHOTO IMpEACTaBICHUs 00



OKpY’KalollleM MHUpe KaK O €IWHCTBE MPUPOJbI, YEIOBeKa M OOILIecTBa, B MO3HAHUH
IOPUPOJHBIX 3aKOHOMEPHOCTEH U pEHIEHMH NpoOJeM COXPaHEHHs MPHPOIHOTO
paBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTU OMOJIOTUM Il COBPEMEHHON IIMBUIN3ALMU: 00ECIIeUeHUSI
HOBOTO YPOBHS pa3BUTHS MEIUIIMHBI, CO3[aHHE TEPCIEKTHBHBIX OHWOTEXHOJIOTHUH,
CHOCOOHBIX peIlaTh PEeCypCHblEe MPOOJIEMBbl Pa3BUTHS YEIOBEYECTBA, IOMCKa ITyTeH
BBIXOJIa U3 TJOOAIBHBIX OJKOJIIOTHYECKUX TMpoOieM u obecredeHus Iepexona K
YCTOMUMBOMY Ppa3BUTHUIO, PALMOHAIBHOMY MCIIOJIB30BAaHUIO IPUPOJHBIX PECYPCOB U
(OopMHPOBAHNIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJIyY€HHH OMOJIOTMYECKUX 3HAHUH B LEJIAX MOBBIILIEHHUS 0OLIEH
KYJIBTYpPbl, €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, KaK COCTaBHOW yacTu (PyHKIIMOHAIBHON
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoi Ipu U3y4eHur ONOJIOTHH;

IOHUMaHHME CYIIHOCTH METOJOB IIO3HAHUS, MCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH UCIOJIb30BaTh MOJy4YaeMble 3HAHMA JUIsL aHAIM3a U OOBSICHEHUS SBICHUN
OKPY’KaIOIIEro MUpa U NPOUCXOIAIINX B HEM U3MEHEHH, YMEHHE JIeaTh 000CHOBAHHBIE
3aKJIIOYCHUS] Ha OCHOBE HAy4YHbIX (PAKTOB M MMEIOLIUXCS JaHHBIX C LEJIBI0 MOJIyYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BaTh OHMOJIOIMYECKHE 3HAHUS JJIS pPELICHUs
po0JeM B peaibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHME [IEHHOCTH HAYYHOH JESITeITHbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOCKTHYIO H
UCCIIEIOBATEIbCKYIO JeSITEIbHOCTh HHNBHUIYaTbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HEIPEPBIBHOMY OOpa30BaHMIO U CaMOOOpPa30BaHMIO, K
AKTUBHOMY MOJYYEHHUIO HOBBIX 3HAaHHH MO OMOJIOTMM B COOTBETCTBUHU C KM3HEHHBIMU
NOTPEOHOCTSAMMU.

MeTtanpeameTHble pe3yJbTaThl:

YHuBepcanbHble yueOHbIe IO3HABATEIbHbIE 1eHCTBUSA:

Bba3zoevie nozuueckue oeiicmeus:
CaMOCTOSITENNbHO (DOPMYTHPOBATh M aKTyaJIM3HpPOBATh MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;
WCIIOJIH30BaTh TPH OCBOCHUM 3HAHUW NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIn3a,
CUHTE3a, CPaBHEHHUS, KiIaccu(UKaIu, 0000IIeHNS), PACKPBIBATH CMBICI OUOJIOTHYECKUX
MOHATUN (BBIACIATh WX XapaKTepHbIE NPH3HAKH, YCTAHABIMBATh CBA3U C JPYTUMU
MOHSTUSIMH );
OTIPENIETIATh IeNIM ACSATENBHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMH IIEJISIMHU;
UCIIONIb30BaTh OMONOTUYECKHE TMOHATUS Uil OOBSICHEHHS (PAKTOB M SIBJICHHUM >KUBOM
MPUPOIBL;
CTPOUTH JIOTHYECKUE PACCYXICHUsI (MHIYKTUBHBIC, ACAYKTHBHBIC, [0 aHAJOTHUH),
BBISIBIIATH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHUS B pPACCMATPUBAEMBIX  SIBICHHSX,
(dbopMyITUpOBaTh BBHIBOJBI M 3aKIIOYCHHS]; PUMEHSITh CXEMHO-MOJIENIbHBIE CPEICTBA IS
MIPE/ICTABJICHHUS] CYIIECTBEHHBIX CBS3€H W OTHOIICHHUN B W3y4aeMbIX OHMOJOTHYECKHX
00BeKTax, a TakKe NPOTUBOPEUYHI pa3HOTO pOJAA, BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHHUKAX;
pa3pabaThIBaTh MJIaH PEIICHUs TPOOJIEMBI ¢ YYETOM aHAIIM3a UMEIOIIUXCSl MaTEPHATTbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;
BHOCHUTh KOPPEKTHBBI B JCSATEIHHOCTh, OICHMBATH COOTBETCTBHE PE3YJIHTATOB IETISIM,
OIICHUBATh PUCKH MOCIIEICTBHUI IS TEIHLHOCTH;
KOOPJMHHUPOBATh W BBHIMOJHATH pPabOTy B YCIOBUSAX pPEaTbHOTO, BHUPTYaTbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEAaTUBHOE MBIIINICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJIEM.



bazoevie uccneoosamenvckue oeiicmeus:

® BJIAJICTh HABBIKAMHU Y4COHO-HCCIIEIOBATEIBCKOM U MPOCKTHON JEATEIHLHOCTH, HABBIKAMU
pazpeiieHusi mpoodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIHHOMY IOUCKY
METOJIOB PEHICHHS MPAKTUICCKUX 3a/1a4, IPUMEHEHHIO Pa3IUYHBIX METOJIOB TIO3HAHHUS,

® CNOJIb30BAaTh PA3JIUYHBIC BHUBI JEATENLHOCTH MO MOJYyYEHHIO HOBOTO 3HAHMSI, €ro
MHTEPIIPETALMU, TPEOOPA30BAHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYallUsAX, B TOM UYHUCIIE
MIPH CO3JIaHUH YICOHBIX M COITUATBHBIX ITPOCKTOB;

e (QopmupoBaTh HAYYHBIN THI MBIILUICHUS, BIaJIETh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHITUSIMHA U METOJIaMU;

e craBuUTh U (OPMYIUPOBATH COOCTBEHHBIC 33a/la4Ml B 0Opa30BaTEIbHON AEATEILHOCTH U
JKU3HEHHBIX CUTYaIUsX;

® BBIBIATH NPUUYMHHO-CJIEICTBEHHBIE CBSI3M M AaKTyaJU3UpOBaTh 3a/ady, BbIIBUTaTh
rUNoTe3y e€ pelleHus, HaXOAUTh apryMEHTHI JIJIsl 1I0Ka3aTelbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

® aHaJIM3UPOBATh IMOJYYCHHbIE B XOJI€ PEIICHUS 3aJa4d pPe3yNbTaTbl, KPUTUYECKH
OILICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIIOBUSIX;

® J1aBaTh OIICHKY HOBBIM CUTYaIIUsIM, OIICHUBATh TPHOOPETEHHBIN OIIBIT;

® OCYIIECTBIIATH IIeJICHANPABIECHHBIA MOUCK MEPEHOCa CPENCTB U CIIOCOOOB JACWUCTBUS B
npohecCHOHANBHYIO Cpey;

® yMETh TIEPCHOCUTh 3HAHHWS B I[IO3HABATEIBHYIDO M NPAKTHYECKYI  00JIACTH
KU3HECATCIILHOCTH;

® yMETh MHTETPUPOBATH 3HAHMS U3 PA3HBIX MIPEIMETHBIX 001IacTel;

® BBIJBUTATh HOBBIE WUJEH, MpEAJiaraTb OPUTHMHAJIbHBIC MOAXOJbI M PELICHUs, CTaBUTh
po0JIeMBl U 3a/1a4H, JOMYCKAIOUINe aTbTePHATUBHBIC PEIICHNUS.

Paboma c ungpopmayuei:

® OpHEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MHPOpMAIUH (TEKCTe y4yeOHOro mocoous,
HAyYHO-TIOMYJISIPHOM  JUTepaType, OHOJOTMYECKUX CJIOBapsiX M CIPaBOYHUKAX,
KOMITbIOTEPHBIX 0a3ax JaHHBIX, B IHTepHeTe), aHaIMu3UpoBaTh HHPOPMALIHIO PA3INYHbBIX
BUJIOB M (OpM TMpeACTaBICHUS, KPUTHUECKH OLEHUBAaTh €€ JOCTOBEPHOCTb M
HENPOTHBOPEUUBOCTb;

e (opMynMpOBaTh 3ampOCHl M TPUMEHSTH pa3IMYHBIE METOABl MPH TOUCKE M 0TOOpe
Ouosiornueckoi MHpopMaIuu, HeOOXOAMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

e [IpUOOpeTaTh OMBIT MCIOJIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOIHH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCTIOIB30BAaHUS PA3IMYHBIX TOMCKOBBIX CHCTEM;

® CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY MpeACTaBIeHUs OHOIOTHYECKOil
uHpopManuu (cxembl, rpaduKu, TUarpaMMsl, TaOJIMIIbI, PUCYHKH U APYToe);

® CIOJIb30BaTh HAy4YHbIM S3BIK B KauyecTBE CpeJCTBAa NHpuU paboTe ¢ OMOIOrHYECKON
uHpOpManueil: MPUMEHATh XUMHUYECKHe, (U3NYeCKHe M MaTeMaTHYecKhue 3HaKh W
CHUMBOJIBI, (hOpMyJIbl, a00peBUaTypy, HOMEHKJIATYpy, UCIIOJIb30BaTh U MPEOOpPa30BbIBATH
3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

e BJaJeTh HaBbIKAMM pACIO3HaBaHMA U 3aIIUTHl HH(QOpMaLUK, WHPOPMALUOHHOM
0€3011aCHOCTH JTMYHOCTH.

KoMMmyHnKaTHBHBIE YHUBepCAJIbHbIE y4eOHbIe 1eiiCTBHUS:
Obwenue:.
® OCYIIECTBIATh KOMMYHUKAIIMH BO BCEX Cepax KU3HU, aKTUBHO YUaCTBOBAThH B JMAJIOTE
WIH JUCKYCCHU TIO CYIIECTBY OOCYyKJaemMoW Tembl (yMEHHE 3aJaBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJICHUS OTHOCHTEJIPHO BBITIOJIHCHHS TIpejlaraéMon 3a/1auu, yIYUThIBATh
MHTEPECHI U COTJIACOBAHHOCTH MO3ULIUNA IPYTUX YYACTHUKOB UAJIOra WIH IUCKYCCHUH);



pacCrio3HaBaThb HeBepGaHLHLIC cpeacrBa OGH.[GHI/IH, IIOHUMAaTh 3HAQUYCHUEC COLMUAJIIbHBIX
3HAKOB, MPEANOCHUIOK BO3HUKHOBCHHS KOH(DIMKTHBIX CHTYaIlMid, yMETh CMSATr4arh
KOH(JIMKTHI U BECTU TIEPETOBOPHI;

BJIJICTh PA3JIMYHBIMU CIOCOOAMHU OOIICHHUS U B3aWMOJICUCTBHS, MTOHUMATh HAMEPEHHUS
JPYTHUX JIIOJCH, TPOSBIIATh YBAKUTEIBLHOE OTHOIICHUE K COOCCEHUKY U B KOPPEKTHOMN
dbopme hopMyITHPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTHMYHO H3JIaraTh CBOK TOYKY 3PEHHs C HCIIOJIb30BAHHUEM S3BIKOBBIX
CPEICTB.

Coemecmnasn deamenpvHocmp:
NOHUMATh U HUCIOJIB30BATh MPEUMYILECTBAa KOMAHIHOW M WHAWBUIYAILHOW paOOTHI MpU
pemeHn OHOJIOrMYecKOr MpoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTH IPUMEHEHHS
IpyNIoBsIX (GopM B3auMoOJEHCTBUS IPU PELIeHUH Y4eOHOH! 3a1auH;
BBIOMPATh TEMATHKy M METOABI COBMECTHBIX JEHCTBHH C Y4€TOM OOIIMX MHTEPECOB H
BO3MO>KHOCTEM Ka)kJI0T0 Ul€Ha KOJUIEKTHBA,
IPUHUMATh LENH COBMECTHOW JESATEIBHOCTH, OpPraHU30BBIBATH U KOOPAMHHUPOBATH
JEUCTBUA 10 €€ NJOCTHXKEHUIO: COCTaBJIATh IUIAH ACUCTBUN, PACIIPEAEIATH POJIH C yUETOM
MHEHHI yJaCTHUKOB, 00CYX/IaTh pe3yJIbTaThl COBMECTHOIH paboTHhI;
OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaXI0r0 yYaCTHUKA KOMaH bl B OOLIHI pe3ysabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;
IpejuiaraTb HOBBIE NPOEKTHI, OLIEHWBATH UIECHU C NO3ULUM HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBJIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEACHHWE B PpA3IMYHBIX CUTYyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

Camoopzanuzayus:
UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JAJs BbISBICHMS] NpoOJeM M HMX pElIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalLlUAX;
BBIOMPATh HA OCHOBE OMOJIOTMUECKUX 3HAHUI 11€JI€BbIE U CMBICIIOBBIE YCTAHOBKH B CBOMX
JEHUCTBUAX M IIOCTYNKaxX II0 OTHOLICHHUIO K JXMBOM IIPUPOAE, CBOEMY 3I0POBBI0 U
3I0POBBIO OKPYKAIOIINX;
CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBIABIATH NMPOOJIEMBI,
CTaBUTh U (POpPMyTUpPOBaTH COOCTBEHHbIE 33Jaud B 0Opa30BaTEIbHOM NEATEIBLHOCTH U
JKU3HEHHBIX CUTYalMsIX;
CaMOCTOSITENIFHO COCTABIIATh IUIaH PELIeHUs] TPOOIeMbl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;
JIaBaTh OLIEHKY HOBBIM CUTYallUsSM; PacIIUpsTh paMKHU y4eOHOro IpeaMeTa Ha OCHOBE
JIUYHBIX IIPEANIOYTECHUN;
JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3 PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
c1oco6cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO LIUPOKOH SPYIAUIIMH B Pa3HBIX 00JIaCTAX
3HAaHUU, TOCTOSIHHO MOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

Camoxkonmpoe:
JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBbHOCThH, OLIECHUBATH
COOTBETCTBUE PE3YJITATOB LIEIISIM;
BIIAJICTh HABBIKAMHU MTO3HABATEIHHOU pedIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUM
U MBICIUTEIBHBIX TMPOIECCOB, WX PE3YJbTaTOB W OCHOBAHWH, HMCIOJIB30BATh MPUEMBI
peduiekcuu sl OIEHKU CUTYaIluH, BBIOOpA BEPHOTO PEIICHHS;



e yMeThb OIICHUBATh PHUCKM M CBOEBPEMEHHO IMPUHUMATHh PEIICHUS MO UX CHUKEHHUIO;
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E Pe3YIbTaTOB ACSITEIbHOCTH.

Ipunamue cedn u opyaux:
MPUHUMATE Ce0sl, MOHNMAsi CBOM HEJIOCTATKHU M IOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€E PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABAaTh CBOE MPABO U MPaBO JIPYTUX Ha OLIUOKU;
pa3BHUBATh CIIOCOOHOCTh TOHMUMATh MUP C TTO3UIUH JIPYTOr0 YeIIOBEKA.

IIpeaMeTHBIE pe3y/IbTaThI:
B 10 kinacce:

e Cc(hOPMHUPOBAHHOCTh 3HAHUH O MecTe€ M POJM OUOJOrMM B CHCTEME HAYYHOIO 3HAHMS
€CTECTBEHHbIX HAayK, B (POPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYy4YHOH KapTHUHBI
MHpa U HAy4YHOTO MHPOBO33PEHUS, O BKJIAAE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTrOB B pa3BUTHE OMOJIOTUH, (PYHKIIMOHAIBHOW IPaMOTHOCTH YE€JIOBEKA JUIsl peILCHHs
KU3HEHHBIX 33/1a4;

® yMEHHUE PaCKpbIBaTh COJEpKAHNE OMOIOTNMYECKUX TEPMUHOB U MOHATUI: )KU3Hb, KIIETKA,
opranusM, MeTa0onu3M (OOMEH BeIECTB M NPEBpAllleHHe JSHEPrHH), TOMEeOocTa3
(camoperynsnusi), ypoBHEBas OpraHu3alMsl >KUBBIX CHCTEM, CaMOBOCIIPOM3BE/IECHHUE
(pempoyKuuys), HACIEACTBEHHOCTh, H3MEHUYMBOCTh, POCT M Pa3BUTHE; YMEHUE HM3JIaraTh
Ouosornyeckne TeopuM (KJIETOYHAs, XpPOMOCOMHasl, MyTallUOHHAs, LIEHTpaJIbHas J0rMa
MOJIEKYJIsIpHOM Ononorun), 3akoHsl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus
(0 meHTpax MHOrooOpasusi U MPOUCXOKIEHUs KyJlbTypHbIX pacteHuii H.M. BaBuiona),
OTIPENIeNIATh TPAHMIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMAaM;

® yMEHHE BJIQJIETh METOAAMU HAY4YHOTO MO3HAHMs B OMOJOruU: HaOJIIOAECHUE U ONMCAHUE
XKHUBBIX CHCTEM, IPOLIECCOB U SBJICHWH, OpraHM3alus U IpOBeIeHHE OMOJIOrHYEecKOro
HKCIIEPUMEHTA, BBIIBKCHHUE TUTIOTE3bI, BBISBIICHHE 3aBUCIMOCTH MEXKIY HCCIIETyEeMbIMU
BEIMYMHAMH, OOBSCHEHHE IIOJIyYE€HHBIX pPE3YyJIbTaTOB, HCIOJb30BAaHHBIX HAy4YHBIX
NOHATHH, TEOpPUH W 3aKOHOB, YMEHHE JelaTh BBIBOJBI HA OCHOBAHWHU IOJyYEHHBIX
pe3ysbTaToB;

® yMEHHE BBIIEIATH CYIIECTBEHHBIE MPHU3HAKH BUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT,
OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOEHHOCTH IPOIIECCOB: OOMEHa
BEIIECTB M MPEBpAIllEHUs] SHEpPruM B KJIETKe, (OTOCHHTE3a, IIJIACTUYECKOr0 U
DHEPTeTHYECKOr0o  OOMEHa, XEMOCHHTEe3a, MHTO3a, Mei03a, OIUIOI0OTBOPEHUS,
Pa3sMHOXKEHUs, MHUBHIyaJIbHOIO Pa3BUTHUS OpraHU3Ma (OHTOreHe3);

® yMEHHUE NPUMEHSTH MOJyYeHHbIC 3HAHUS U OOBSICHEHUS! OMOJIOTMYECKHX MPOLECCOB H
SIBIICHUW, JJIi TPUHSATHS TPAKTHUYECKUX PEIICHHH B TTOBCEIHEBHOW XH3HH C LENbBIO
oOecrieyeHHss 0€30IaCHOCTU CBOETO 3/I0POBbSI M 3[0POBbsS OKPYXArOIIUX JIIOJEH,
COONIIONIEHHUsT HOPM TPAMOTHOTO TOBENEHHsI B OKPY)KAIOLIeH MPUPOJHON cpene,
NOHUMaHHE HEOOXOJIUMOCTH HCIHOJIb30BAHUS JOCTHKEHUH COBPEMEHHOW OHOJIOTUH U
OMOTEXHOJIOTHI  JUII  PalMOHAIBHOTO  TNPHPOJNOINONB30BaHUS;, YMEHHE pelarh
DIIEMEHTApHbIE TEHETHMYECKHE 3aJaud Ha MOHO- M JUTHOpPHIHOE CKpeIlMBaHUE,
CICTIJICHHOE HACJIeJIOBAaHUE, COCTaBJISATh CXEMBl MOHOTHOPHIHOTO CKpPEIIMBAHUS IS
npeJcKa3aHus HacJIe0BaHUs MIPU3HAKOB Y OPraHU3MOB;

e yMEHHE BBINOJHATH JaOOpaTOpHbIE U MpakTU4Yeckue padoThl, cOOMIOAaTh MpaBUia MpU
paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

® yMEHHE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh MHGPOPMALNIO OUOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOUIYIO TICEBJOHAYYHBIE 3HAaHUS M3 PpaA3IMYHBIX HCTOYHHMKOB
(cpenctBa MaccoBod UWH(GOpMallMK, HAYYHO-TIONMYJSPHbIE MaTepuaibl), STUYECKHE
ACTIEKThI COBPEMEHHBIX UCCIIE0BAaHUM B OMOJIOTHUH, MEAULIMHE, OMOTEXHOJIOTHH;



YMEHHE CO3/[aBaTh COOCTBEHHBIC TNHCHMEHHBIE W YCTHBIE COOOIeHHs, 0000mmas
OMOJIOTHYECKYI0 WH(OPMALMIO M3 HECKOJIBKHUX HMCTOYHHUKOB, TPAMOTHO HCIIOJB30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

B 11 kuacce:
c(OpMUPOBAHHOCTh 3HAHUNA O MECTE U POJM OHOJOTHMH B CHCTEME HAy4YHOTO 3HAHUA
€CTECTBEHHbIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa U HAay4YHOTO MHPOBO33PEHUS, O BKJIAAE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON rPaMOTHOCTH YeJIOBEKa AJIs PELICHUS
KU3HEHHBIX 33/1a4;
YMEHHE PACKPBIBATh COJEPKaHNE OMOTOTHYECKUX TEPMUHOB Y TOHATUIN: BUJI, TOMYJISIHS,
reHo(OH I, IBOJIIOIMS, IBIDKYIIHE CHIIBI ((paKTOPHI) SBOJIOIHMH, IPHCIOCOOJICHHOCTh
OpPraHu3MOB, BHJ000pa30BaHUE, IKOJIOTHUYECKHE (AKTOPBI, SKOCHUCTEMA, MPOIYICHTHI,
KOHCYMEHTBI, PEAYLEHThI, LENU MUTaHHs, SKOJOTrMYecKas NupaMuja, OHUOTeoleHO3,
O6uocdepa; yMeHue u3naratb OMOJI0rnYecKre TeopuH (IBoorMonHas Teopus Y. JlapBuna,
CUHTETHYECKask TEOPHsI ABOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBILIEBOTO CXOICTBA
K.M. bapa, uepenoBanus riaBHbIX HampasieHuil u nyrei 3somouuu A.H. Cesepuosa,
yuenusi o Ouocdepe B.U. BepHanckoro), ompenenarts TpaHHUIbl UX NPUMEHHUMOCTH K
KHUBBIM CHCTEMaM;
YMEHHE BIIaJIeTh METOJIAMH HAy4YHOTO TMO3HAHMS B OMOJIOTUU: HAOJIOJIEHUE U ONMCaHUE
JKUBBIX CHCTEM, MPOIECCOB M SIBICHHI, OpraHu3alus U MpPOBEICHHE OUOJIOrHMYECKOTo
HKCIIEPUMEHTA, BBIIBKCHHE TUTIOTE3bI, BBISBJICHHE 3aBUCIMOCTH MEXKIY HCCIIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TMOJNYUYEHHBIX pE3yJbTaTOB, HCIOJIb30BAaHHBIX HAYYHBIX
NOHATHH, TEOpPUH W 3aKOHOB, YMEHHE JeJaTh BBIBOJAbI Ha OCHOBAHHWHU IIOJYYEHHBIX
pe3ybTaToB;
YMEHUE BBIACTATH CYIIECTBEHHBIC TIPU3HAKN CTPOCHUS OMOJIOTHUECKUX OOBEKTOB: BHJIOB,
HOIYJISINA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOT€OIEHO30B M IKOCHUCTEM,
OCOOCHHOCTH IPOLIECCOB: HACJEICTBEHHOM HM3MEHYMBOCTH, €CTECTBEHHOTOo OTOOpa,
BUI000pa30BaHUs, MPHUCIIOCOOJICHHOCTH OpPraHWU3MOB, JEHCTBUS  DKOJOTHUYECKUX
(GakTOpOB Ha OpraHM3Mbl, MEpPeHOca BEIIECTB M MOTOKAa SHEPIUH B DSKOCHCTEMAX,
AQHTPOIIOTEHHBIX W3MEHEHHI B YKOCHUCTEMaxX CBOCH MECTHOCTH, KPYrOBOPOTa BEUIECTB U
OMOreOXMMHYECKHX ITUKIOB B Onocdepe;
yYMEHHUE MPUMEHSTH MOJyYeHHbIE 3HAaHUS U OOBSICHEHUS! OMOJIOTMYECKHX MPOLECCOB H
SIBIICHUM, JJIi TIPUHSATHS TPAKTHUYECKUX PEIICHHH B TTOBCEIHEBHOW XH3HH C LENbBIO
oOecrieyeHnss 0€30MaCHOCTH CBOETO 370POBbS M 370POBbS OKPYKAIOIIUX JIFOJEH,
COONIIONIEHNsT HOPM TPAMOTHOTO TIOBEIEHHS B OKPYXKAIOWIEH TPUPOAHON cpere,
NOHUMaHHE HEeO0OXOAUMOCTH HCIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHOM OMOJIOTHM Ui
paIMoOHAIFHOTO IPUPOAOIIOIH30BAHNUS;
YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTHYECKHE 3aJaud, COCTABIIATh CXEMBI MEpeHoca
BEIIIECTB U YHEPIUU B SKOCUCTEMaxX (LIeTH MUTaHUs);
YMEHHE BBINOIHATH J1a00paTOpHbIE U MpakTU4YecKhe padoThl, cCOOMIOAATh MpaBUia MPU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;
YMEHUE KPUTHUYECKH OIICHWBAaTh W HMHTEPIPETUPOBATh MHPOPMAIUIO OHOIOTHYIECKOTO
COJIepKaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAaHUS W3 Pa3IMYHBIX HCTOYHHKOB
(cpencTBa MaccoBoi MH(OpPMAIMK, HAyYHO-TIOMYJSpHbIE MaTepHajbl), paccMaTpUBaTh
ri100aTbHBIE YKOJIOTHIECKUE MTPOOIIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIIEHHUIO K
HUM COOCTBEHHYIO MO3UIHIO;
yMEHHE CO3/7aBaTh COOCTBEHHBIC NHCHMEHHBIE K YCTHBIE COOOIIEHUs, 0000mas
Ononornyeckyro MH(GOpPMAIUIO W3 HECKOJIBKUX HCTOYHHKOB, TPAMOTHO HCIOJB30BATh
NOHATUIHBIN anmnapaTt OMOJIOTHH.



[IpomexxyrouHast aTTecTanysi MO y4eOHOMY MpeIMETy MPOBOIUTCS B COOTBETCTBUH C
[Tonoxenuem o ¢Gopmax, NEPUOJUYHOCTH, IMOPAJKE TEKYIIEr0 KOHTPOJS YCHEBAaEMOCTH M
IPOMEXYTOUHOM arrecTanuu ooydaromuxcss MBOY I'mmuazus Ne 24.

TemaTH4eckoe NJIAHUPOBAHHE

Ha yd4eOHBIX 3aHATHSAX MCHOJB3YIOTCS AJIEKTPOHHBIC (IHU(pPOBHIE) 00pa3oBaTeIbHbBIC
pecypcehl, IpeICTaBICHHbBIE Ha 00pa30BaTeIbHbIX IIATPOpMaXx:
Poccuiickas snexkTpoHHas 1mikoja. Pecypcel uisi 0O0ydeHHs: KOHCIEKTBHI, BHJICOJICKIINUU,
yIpaXHEHUs] W TPEHUPOBOYHBIC 3aHATHUS, METOAMYECKHE MaTepHuajibl Uil yuurtens. bes
peructpanuu. https://resh.edu.ru/
«Y4H.py» — UHTEPAaKTUBHBIE KYPChI TI0 OCHOBHBIM INpEIMETaM M MOATOTOBKE K MPOBEPOYHBIM
paboram. https://uchi.ru/
«SIKnace» — cepBuc, MO3BOISIOUINI YUUTEIO BbIIATh HIKOJIBHUKY IIPOBEPOUHYIO padoty. Eciu
B X0/1€ pabOThl YYEHHK JIOITYCKAET OMUOKY, EMY OOBSCHSIOT X0/1 pEIIeHU 3a1aHUS U TIPEIaraoT
BbI- IIOJIHUTH APYrOM BapHaHT. YUMUTEIb I0Jy4aeT OTYET O TOM, KaK YUYEHHMKHU CIIPABISIOTCS C
3apanuamu. https://www.yaklass.ru/
®doxchopa — onnaitH-mkona gt odydarommxcest 10 —11 knaccos, momoraromasi B TOArOTOBKE K
EI'D, omummumanam. https://foxford.ru/about
UznatenbectBo «lIpocBemienne» — 37I€KTPOHHBIE BEPCHH y4E€OHO-METOJUYECKHX KOMILIEKCOB,
Bxosaumx B @enepanbHblil iepeueHsb. i paboThl ¢ yueOHUKaMU He TOTPeOyeTCsl MOAKIIOUEHUS
K uHTepHery. MHdopmanmonHsiil pecypc pacmonaraercs o aapecy https://media.prosv.ru/:
JIutPec: Illkona — mpemocTaBisieT 00pa30BaTENbHBIM OpraHU3aIUsIM JOCTYN K MOOMJIbHON
O6ubIMOTEKE C BO3MOKHOCTHIO JUCTAHIIMOHHO BBIABATh 3JIEKTPOHHBIE KHUTH.

10 kaace
Ne Tema KosmnuecTBo
4acoB

Tema 1. buoJsiorust Kak HayKa 2
1 buonorus B cucreme Hayk 1
2 MeTo/1bl TO3HAHUS KUBOW TPUPOIBI. 1

[IpakTuueckas pabota «Mcmoap30BaHUE Pa3IMUHBIX METOOB

IIPU U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY

Tema 2. ’KuBble cucTeMbl H MX OPraHU3AIUA 1
3 buosornueckue cucTemMsl, POLECCH U UX U3YUYECHHE 1

Tema 3. XuMHYECKHI1 COCTAaB U CTPOCHHE KJIECTKH 8
4 XHMMHMYECKUH COCTaB KJIETKU. Boja 1 MUHEpAJIBHBIE CONU 1
5 benxu. CocTaB 1 cTpoeHue OenKoB 1
6 depMeHThI — OMOJIOTMYECKUE KaTaIu3aTOPHI. 1

JIaGoparopHas pabota «/3yueHne KaTaIuTHYECKOM aKTUBHOCTH

(hepMeHTOB (Ha MpUMepe aMIIIa3bl WM KaTajasbl)»
7 VYrneBospl. Jlunuabr 1
8 Hyxnennosbie kuciotrel. ATD 1
9 Hcropus u metoas! nzydeHus kinetku. Kierounas teopus 1
10 Krnerka kak nenoctHas xuBas cucrema. [Ipodeccus nurosnor 1
11 CrpoeHne 3yKapuoTHYECKOU KIIETKH. 1

CamocrosiTennpHasi pabota 1o TeMe «XHMHYECKHH COCTaB |

CTPOEHHUE KIIETKN»

Tema 4. ’/KuzHeaesiTeJJbHOCTb KJIETKH 6
12 O6wmen BemecTB. [InacTudeckuii 0oMeH 1
13 doTocuHTE3. XEMOCHHTE3 1
14 DHepreTu4ecKnii o0OMeH 1



https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
https://foxford.ru/about
https://media.prosv.ru/

15-16 Buocunres Genka 2
17 Hexnerounsie ¢popmsl sxu3HM — BUpYCHI. [Ipodeccus Bupycoor. 1
CamocrosiTenbHas padbora o teme «Ku3neaesTeabHOCTh
KIICTKH)
Tema S. Pa3mHokeHHe M MHIAUMBHAYAJIbHOE pa3BUTHE 5
OPraHu3MoB
18 ’KuzHeHHbI UK KIeTKH. JleneHnne KieTku. MuTo3. 1
19 @DopMBI Pa3MHOKEHUSI OPTAHU3MOB 1
20 Meiios 1
21 OOpazoBaHue U pa3BUTHE MOJOBBIX KJIETOK. OTUIOA0TBOPEHUE. 1
JlaboparopHas padota «/3ydyeHne cTpoeHHs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»
22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB 1
Tema 6. HacjiencTBEHHOCTh U H3MEHYHBOCTH OPTaHNU3MOB 8
23 'enetnka — Hayka O HAclIEACTBEHHOCTH W H3MEHUYHUBOCTH. 1
IIpodeccust reHeTUK
24 3aKOHOMEPHOCTH HACJIeI0OBaHMsI TMPHU3HAKOB. MOHOTHOpUIHOE 1
CKpCIIMBAaHUC
25 JurubpuHoe CKpELIMBaHNUE. 3aKoH HE3aBUCHUMOI'0 1
HACJIeIOBaHMS MPU3HAKOB
26 CleruieHHOE HaclIeI0BaHHUE ITPU3HAKOB. 1
JIaGoparopHas pabota «/3yueHne pe3ynbpTaToB
MOHOTHOPHUIHOTO U AUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(UITBI
Ha TOTOBBIX MHKPOIIPEIIapaTax
27 I'eneruka nona. HacnegoBaHnue npu3HakoB, CLIETIIICHHBIX C IOJIOM 1
28 N3menunBocTh. HenacencTBeHHas N3MEHIHBOCTb. 1
JlaboparopHas pabdota «3ydyenne MmoaupuKkanmoHHOM!
W3MEHUYUBOCTH, TIOCTPOCHUE BAPHAIIMOHHOTO Psia U
BapUAIIMOHHOW KPUBOW»
29 HacnencrenHas N3MEHYHBOCTh 1
30 I'eHeTnka yenoBexa. 1
CaMmocrtosiTenbHast pabota mo Teme «HacneacTBeHHOCTh U
W3MEHYUBOCTH OPTaHU3MOBY
Tema 7. Cesiekunsi OpraHu3MoB, OCHOBbI O0HOTEXHOJIOTHH 4
31 Cenekius Kak HayKa v MpOIecc 1
32 MeToasl W AOCTHUKEHHS CENeKIUU PACTEHUH U IKUBOTHBIX. 1
[Ipodeccus cenekmponep
33 I'onoBast urorosast pabora 1
34 buoTtexHonorus kak orpaciib MpOU3BOJACTBA 1
11 knace
Ne Tema KoanuecTBo
4acoB
Tema 1. IBoIIOIIHOHHASA OMOJIOTHS 9
1 DBOJIIOLHS U METOBI €€ N3YUEHUS 1
2 UcTopus pa3BuTHS NpeACcTaBIeHU 00 IBOIIOLUN 1
3 Bun: xputepuu u cTpykTypa. 1
JlabopaTtopHas pabota «CpaBHEHHE BHIOB 110
MOP(}OTOTrHIeCKOMY KPUTEPHIO
4 [Tonmynsiums Kak Kak dJI€MEHTapHasi €MHULIA BUJIA 1
5 JIBIKy1IME CHITBI (3JIEMEHTapHbIE (PAKTOPHI) HBOIIOIUH 1
6 EctectBennblit 0T00p 1 ero Gpopmbl 1




7 Pe3ynbrarhl 9BOJIONHMH: TMPUCIIOCOOJEHHOCTh OPTaHU3MOB U 1
BUZ000pa3oBaHue.
JIaboparopHas padora «Onucanue NpucrnocoOIeHHOCTH
opranusMa # €€ OTHOCUTEIHHOTO XapaKTepar»
8-9 HampaBnenus u myTu MaKpO3BOJIIOIHMH. 2
CamocrosiTenpHast paboTa o Teme: «IBOJTIOIUOHHAS OUOJIOTHSDY
Tema 2. Bo3HukHOBeHHMe H Pa3BUTHE KM3HU Ha 3emJie 9
10 Hctopus xu3Hu Ha 3emiie U Metoabl e€ nzydenus. Ilpodeccus 1
MaJI€OHTOJIOT
11 ['unoTe3bl NPOUCXOKAEHUS KU3HHU Ha 3eMIIe 1
12 OcHoBHbIE 3Tarbl 3BOJIIOIMHU OPraHUYECKOT0 MHpa Ha 3eMmile, 1
pa3BUTHE KHU3HH 10 IpaM H MIEPUOIaM
13 [IpakTuyeckas padora «M3yyeHne HCKONaeMbIX OCTATKOB 1
pacTeHMi U KUBOTHBIX B KOJUICKIIHIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKkoro Mupa 1
15 DBosnronus yenoBeka (antponorenes). [lpodeccus antpononor 1
16 JIBrokyne cuitbl ((hakTOphl) aHTPOIIOTEHE3a 1
17 OCHOBHBIE CTaIUU 3BOJIOIINH YEJIOBEKA 1
18 UYenoBeyeckue pacsl U NPUPOIHBIE aJANITALIMN YEJIOBEKA. 1
CamocrosTenbHas paboTa 1o Teme: «Bo3HUKHOBEHHE U pa3BUTHE
KU3HU Ha 3emiie»
Tema 3. Oprann3msl 4 OKpPY:KaAKIIAS cpeaa 5
19 Dkonorus kKak Hayka. [Ipodeccus sxonor 1
20 Cpenpl 00MTaHHS U SKOJIOTHYECKHE (DAKTOPHI. 1
21 AOGuoTtndeckue HakTopbl 1
22 buotudeckue GakTops 1
23 DKOJOTUYECKHE XapaKTePUCTUKU BUA U MOMYIISIIIIH. 1
CamocrosTenbHas pabora o reme «OpraHu3Mbl U OKpy Karomias
cpena»
Tema 4. CooO1iecTBa U 3KOJI0rHYeCKHEe CHCTEMbI 9
24 Coo0riecTBa OpraHu3MOB 1
25-26 DKOCUCTEMBI M 3aKOHOMEPHOCTH UX CYIIECTBOBAHUS 2
27 [IpupoaHbIe SKOCHCTEMBI 1
28 AHTPONOTreHHbIE YKOCUCTEMBI. 1
CamocrosarenbHass pabora mo Teme «CooOmiectBa H
HKOJIOTUYECKUE CUCTEMBI)
29 buocdepa — rinobanbHas s3xkocuctema 3emin 1
30 3aKOHOMEPHOCTH CYILIECTBOBaHUs Onochepsbl 1
31 UYenoseuecTBo B Onochepe 3emnu 1
32 CocyiecTBOBaHUE MPUPOJIBI U UETOBEUYECTBA 1
33 ['omoBas utorosast pabora 1
34 IToBTOpenue npoiaeHHoro Mmatepuana 3a kype 11 kiacca 1
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