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Coaepixkanue yueOHoOro npeamera «buoJsiorusp»
10 KUIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBsi3p OMONOTHHM C OOIIECTBEHHBIMH, TEXHHUYECKUMH M APYTHMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW U mpaBoM. Ponb Ouonoruu B
(bopMupOBaHMM COBPEMEHHOW HAY4YHOU KapTHHBI Mupa. CuctemMa OMOJIOTHYECKUX HayK.

MeToapl MO3HAHUS KUBOW MPUPOII (HAOIIOICHUE, SKCIIEPUMEHT, OTIMCAaHUEe, U3MEPEHUE,
KJaccu(uKaIus, MOICIMPOBAHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, /x. Yorcon u ®@. Kpuk.

Tabmuuer u cxemsl: «MeTobl TO3HAHUS KUBOW TIPUPOIBI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[Ipaktuyeckas pabora Ne 1. «lcmonp3oBaHWE pPA3IUYHBIX METOJIOB IPH HW3YyYCHHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OpPraHU3aLMA.

Xusble cucrembl (OMOCHCTEMBI) Kak MpeAMET H3ydeHHs Ouonoruu. OTIuune KUBBIX
CHUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CpoiicTBa OuocucTeM W WX pa3HOOOpa3ue. YPOBHM OpraHu3aluu OUOCHUCTEM:
MOJICKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MNOMYJISLHUOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTeo1IeHOTHYECKHI), OUOChEPHBIH.

JdemoHncTpaumnu:

Tabmuiper 1 cxembl: «OCHOBHBIE NPU3HAKH KU3HU», «YPOBHU OpraHU3alMU KUBOU
MIPUPOIBI».

Ob6opynoBanue: moaens mosekyisr JJHK.

Tema 3. XuMn4ecKkuii cOCTaB U CTPOEHHE KJIETKH.

XHWMHYECKUH COCTAB KIETKH. XUMHUYECKUE AIEMEHTBI: MAKPOIIEMEHThI, MUKPOJJIEMEHTHI.
Bona n MuHepanbHbI€ BelleCTBA.

@yHKIMK BOJBl M MMHEPAJIBHBIX BEIIECTB B KieTke. [lognepxkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 0eIKOB. AMUHOKHCIOTH — MOHOMEPHI OenkoB. HezameHnMbIe
W 3aMCHHUMBIC aMHHOKHCIIOTBI. AMHHOKHCIOTHBIH COCTaB. YPOBHH CTPYKTYPHI O€IKOBOM
MOJIEKYNbl (TIepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMUYECKUE
cBolicTBa OenKkoB. bronornyeckue GpyHKIuM OEITKOB.

@®epMeHThl — Ouonoruueckue kKaranuzatopbl. CTtpoeHue (epMeHTa: aKTUBHBIM LEHTP,
cyOctpatHas cneuuduuHocTb. Kodepmentsl. Buramunbel. Ominuuss  ¢GepMEHTOB  OT
HEOPraHMYECKNX KaTan3aToOpOB.

VYrneBopl: MOHOCaxapubl (TJII0KO3a, pub03a U 1e30Kkcuprbo3a), nucaxapuibl (caxaposa,
JaKTO3a) W TMOJHcaxapuibl (Kpaxmall, TJIMKOTeH, IeJUIoj03a). buomornueckue QyHKUIUU
YIJI€BOJIOB.

Jlunuaer:  Tpurauuepuapl, docoaunuabl, crepounsbl. [uapoduiabHO-THAPOPOOHBIE
cBoiicTBa. buonornveckue ¢ynkuuu nunuaoB. CpaBHEHHE YTIEBOAOB, OCJIKOB M JIUIUIOB Kak
HWCTOYHUKOB SHEPTUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Buasr PHK. AT®: crpoenue u
GyHKIHH.

[uronorna — Hayka o kietke. Kietounas Teopusi — NmpuMep B3aUMOJEHUCTBUS HJIEH U
(akTOB B HAYYHOM MO3HAHUH. METO/1bl U3YYEHUS KIIETKH.

Knerka kak nenoctHast xuBas cucrema. OO0Iue NpuU3HaKy KIETOK: 3aMKHYTasi Hapy)KHas
MeMOpana, mojekynsl JJHK kak reneTnueckuii anmapar, cucteMa CUHTe3a Oeka.

Tumbl KJIeTOK: dJyKapuoTH4eckas W mIpokapuoTuyeckas. OCOOEHHOCTH CTPOCHHSA
npokaproTHueckor kieTku. Kierounas crenka 6akrepuit. CTpoeHHE 9yKapuOTHUYECKON KIIETKH.
OCHOBHBIE OTIIMYHS PACTUTENILHOM, )KUBOTHOM U TPUOHON KIETKH.



[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTCHKA, TTMKOKAIUKC, UX (DYHKITHH.
[Tna3marnveckass memOpana, e€ cBoicTBa W (yHkumu. Llurommasma u €€ OpraHOMIBI
OnnomemOpanubie opranouasl kiaetku: JIIC, anmapar ['onbmku, mm3ocomsl. [losryaBToHOMHBIE
OpraHoujipl KJIETKH: MHUTOXOHAPUH, IIacTUibl. lIpomcxoxaeHne MHUTOXOHIAPUN M IIACTUI.
Bunpl miiactun. HememOpaHHbIe OpraHOUIbI KIETKH: pUOOCOMBI, KJIE€TOUHBIN IIEHTP, LEHTPUOJIH,
pECHUYKH, KIyTUKH. DyHKIUHA OPraHOUI0B KIETKU. BKIItoueHus.

Snpo — perynsaTopHblid neHTp KieTku. CTpoeHue sapa: sjuepHas 000104Ka, Kapuoriazma,
XPOMAaTHH, SJPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, /x. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B  HEXKUBOW  IMPUPOACY,
«PacrnpeneneHne XUMUYECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuier u cxembl: «llepuoauueckas TaOnuIa XMMHUYECKHUX 3JIEMEHTOBY», «CTpoeHHe
MOJIEKYJBI BOJbI», «brnocunres 6enka», «CTpoeHne MoJeKkyisl 0enka», «CTpoeHue gpepmMeHTay,
«Hyxneunossle kucnotel. JJHK», «Crpoenne monekynsl AT®», «CTpoeHne 3yKapuOTHUYECKOM
KieTkn», «CTpoeHue KWUBOTHOW KieTkn», «CTpoeHue pacTHTENbHOW KiIeTKn», «CTpoeHue
MIPOKAPUOTHUECKOH KIETKI», «CTpoeHHeE Apa KIETKU», «YTIAEBOAb, «JIUIuabm.

O6GopynoBaHue: CBETOBOW MHKPOCKON, OOOpyIOBaHHWE i TMPOBEACHUS HAOIIOICHUH,
W3MEPEHUH, IKCIIEPUMEHTOB, MUKPOTPENapaThl PACTUTEIbHBIX, KUBOTHBIX M OaKTEpHATHHBIX
KJIETOK.

JlabopaTopHble U MpaKTHYeCcKHe PadoThI:

Jlabopatopuast pabora Ne 1. «/3ydeHune KaTaIMTHYECKON aKTUBHOCTH (hepMEHTOB (Ha
MpUMepe aMuiIa3bl WK KaTajaasbl)y.

JlaGopatopnass pabora No 2. «lM3ydyeHHe CTpPOCHHS KJIETOK DPACTCHHH, >XUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUEY.

Tema 4. ZKu3HeneATEJIbHOCTh KICTKH.

OOmen BemiecTB, WM MeTaboau3M. AccuMuisanus (TUTACTMYECKWE  OOMeH) U
JTUCCUMUIISIINS (SHEPTETHYECKHit OOMEH) — IB€ CTOPOHBI €IMHOTO TMpoliecca MeTadboau3ma. Poib
3aKOHOB COXPAaHEHUs BELIECTB U SHEPTUHU B MIOHUMAaHUHN MEeTa00Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBIM M TeTepoTpodHbIid. Ponb ¢epMeHTOB B 00OMEHE
BEILIECTB U MPEBPALICHUN YHEPTUU B KIIETKE.

®orocunre3. CperoBas u TeMHoBas (Qa3pl ¢oTtocuHTe3a. Peakuuu (doTocuHTE3A.
DddextuBHOCTH hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIs KU3HH Ha 3emiie. BiusHue ycioBuit
cpenbl Ha (POTOCHHTE3 U CIOCOOBI MOBBIIIEHUS €r0 TPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3Upyolue OakTepuu. 3HaueHHWE XEMOCHHTEe3a Ui KU3HU Ha
3emuie.

DHepretudyeckuii oOMeH B  KieTke. PacmiersieHwe  BEIIECTB, BBIACICHUE U
aKKyMyJUPOBAaHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro ooMena. I mukonus. bpoxxenue u
ero Buabl. KucinopoaHoe OKuCI€HHE, WIM KIETOYHOE JbpixaHue. OKHUCIUTEIbHOE
bochopunupoBanue. DPPEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peaknun martpuuHoro cuHTe3a. I'eHermueckas wuHpopmanus u JIHK. Peamuzarus
TreHeTUYeCKOi MHQopMalu B KieTke. [ eHeTHdecKkuid KoJ M ero cBoicTBa. TpaHCKpUMIHUS —
Matpuunblii cunte3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHchasuuu. KoaupoBanue
aMHHOKUCIIOT. Posib pubocoM B GruocuHTe3e Oernka.

Hexnerounsle ¢opmbl >ku3HM — Bupychl. HMcropusi oTkpbitus BupycoB (. U.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS U )KM3HEHHOTO 1MKIIa BUpPYcoB. baktepuodaru. bonesnu
pacTeHMid, )KUBOTHBIX U YeJIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc uMMyHOIepUIINTa YeTOBEKa

(BUY) — Bo3oymurens CIIMJla. OOpaTHas TpaHCKpPHUILMSA, peBepTa3a M HUHTErpasa.
IIpo¢unakTuka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdeMoHncTpanum:

Ioptpetsl: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupsses.



Tabmumer  w cxembl: «Tunbsl  muTaHusy, «Metabomm3m»,  «MHUTOXOHAPHUSY,
«QHepreTuueckuii 0oMeny», «Xioporacty, «Dorocunte3», «Ctpoenune JTHK», «Ctpoenue u
¢bynkumonupoBanue reHa», «Cunrte3 Oenka», «leHeTmyeckuid  Kom», «Bupycem,
«bakrepuoparn», «Crpoenme wu xku3HeHHBIH 1mkn Bupyca CIIM/la, OGaxrepuodaray,
«Pemukanus JTHK».

O6opynoBanue: monenu-amminkaun «Yasoenane JJHK u Tpanckpumnimsy, «buocunres
Oenka», «CTpoeHue KIETKH», MoJenb cTpyKTypsl JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii Wk, WM S>KM3HEHHBIH 1MKI KieTku. MHTepdaza m mmros. [pormeccsr,
nporekawomue B uHTepdaze. Pemnmukanus — peaxnus marpuuHoro cunreza J{HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapHOTHUIl. JMIIOMIHBIM U TAMIOUIHBIM XPOMOCOMHBIE
HaOopel. Xpomatuel. [{uToOTHYeCKHe OCHOBBI Pa3MHOMKEHUS W MHAWBUIYATHHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue kmetkn — muro3. Cragum mutosa. [lpouecchl, mpoucxonsliue Ha pasHbIX
cTagusIX MUTO3a. bHosornueckuii CMBIC MATO3A.

[Iporpammupyemasi rubesb KIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHSI OpraHu3MoB: Oecmojoe U 1nojoBoe. Buapl OGecnosoro
Pa3MHOXKEHUSI: JIeJIEeHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3zoBaHUE,
BETE€TAaTUBHOE Pa3MHOKEHME. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE IS
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €70 OTINYNS OT OECIOJIOrO.

Meiio3. Craguu meiiosa. I[Ipoueccsl, mpoucxoasuime Ha craausx Meinosa. [loBeaenue
XxpoMocoM B Meno3e. Kpoccunrosep. bronornueckuii CMbICI U 3HAYEHUE MeN03a.

['amerorenes — mpoiecc 06pa3oBaHusl MOJIOBBIX KJIETOK Yy >KUBOTHBIX. [l0JIOBBIE Kenesbl:
CEMEHHHUKU M sSMYHUKHU. OOpa3oBaHuE U Pa3BUTHE IMOJIOBBIX KJIETOK — ramMeT (CnepMaTo30uj,
SIMIIEKIIETKa) — crnepMaroreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHs SHIEKIETOK |
criepMmaro3ouoB. OmnogorBopeHue. [lapreHorenes.

NunuBuayanpHOEe pa3BUTHE (OHTOTEHE3). DOMOpPHOHAIBHOE pa3BUTHE (PMOpPUOTEHE3).
Oranbel 3MOPHOHAJIBHOTO PA3BUTHA Yy MO3BOHOYHBIX >KMBOTHBIX: JIpOOJIEHWE, TacTpYJIsIus,
opranorenes. [loctamOpruoHnanbHOe pa3BuTHE. THIBI MOCTIMOPHUOHATIBHOTO PAa3BUTHS: IPSIMOE,
HempsiMoe (MMUMHOYHOE). BrusiHME cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIC
BBI3bIBaTh BPOKJAEHHBIE YPOJICTBA.

Poct u pa3Butue pacrennil. OHTOreHe3 LIBETKOBOI'O PACTEHUSI: CTPOEHUE CEMEHM, CTaIUU
pa3BUTHSL.

JdemoncTpaumnu:

Tabmuist u cxembl: «DOpMbI pa3sMHOKEHHUS OPraHU3MOBY, «/IBOITHOE OIJIOIOTBOPEHHE Y
LBETKOBBIX pacTeHui», «BereraTuBHOe pa3MHOXKEHHUE pacTeHUN», «JleneHne KIEeTKU
Oaktepuity, «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN IHUKID»,
«Perumukanusa JTHK», «Mwuto3», «Meito3», «lIpsamoe u Henpsmoe pa3Butue», «l'ameroreses y
MJIEKONIUTAIOIINX U YeJIOBEeKa», «OCHOBHBIE CTAIMA OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOI, MUKporpenaparsl «CriepMaTo30usl MIEKOMUTAIOIIETO0,
«Aiueknerka miekonuTarouiero», «KapuoknHe3 B KIETKaX KOpelIKa JyKa», MarHUTHas
MoJenb-anmiukanus «Jlenenne kietkny», moaens JJHK, mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «HabmrogeHne MuTo3a B KJIeTKaxX KOHUMKA KOpeIIKa Jyka Ha
TOTOBBIX MUKPOIPENapaTax».

JlaboparopHas pabota Ne 4. «/3yueHHe CTpOEHHUS TOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HaciencTBeHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

[Ipeamer u 3amaun reHetuku. Hcropusi pa3BuTuUs TreHeTUKU. Ponb muTosorun u
SMOPHUOJIOTUY B CTAHOBIICHUH T€HETHKHU. BKI1ag poCcCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
TeHeTUKU. MeTOonbl TEeHETUKH (TUOPUIOIOTUYECKHH, IHUTOTEHETHYECKU, MOJEKYISIPHO-



reHeTudyeckuil). OCHOBHbIE T€HETUYECKHE OHATHUS. [ eHeTnYecKass CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIeIOBaHMsI  MpPHU3HAKOB, ycTaHoBiIeHHble [.  Mengenem.
MoHorubpuaHoe cKpemuBaHie. 3aKoH eIMHO-00pa3usi THOpUI0B nepBoro nokojeHus. [IpaBuio
JTOMUHUPOBaHUS. 3aKOH pacuierieHus mnpu3HakoB. [mmnore3a uucrotel ramer. [lonmHoe u
HEIOJIHOE TOMUHUPOBAHUE.

JuruOpumHoe  CKpeliuBaHUE. 3aKOH HE3aBUCHMOTO  HACIEAOBAHHUS  IMPU3HAKOB.
[uroreHeTnyeckue OCHOBBI JTUTHMOPUIAHOTO CKpEUIMBAaHMS. AHAIM3UPYIOIIEE CKPEIIUBAHUE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIUMBAHUS ISl ONIPEACIICHUs] TEHOTHIIA 0COOH.

CuerieHHOe HacienoBaHue mpu3HakoB. PabGora T. MopraHa 1o CUEIJIEHHOMY
HACJIEIOBaHUIO reHOB. HapyleHne cuernieHns TEHOB B pe3yJIbTaTe KPOCCHUHTOBEPA.

XpoMOCOMHas TEOPHs HACIEACTBEHHOCTH. [ eHETHUECKUE KapThI.

'enetuka mosa. XpoMOCOMHOE OMpeAesieHruEe 1MoJjia. AyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramerHele W TeTepoTraMeTHBIE OpraHuW3Mbl. HacliemoBaHWe NPU3HAKOB, CIEIUICHHBIX C
MTOJIOM.

N3menunBocTh. Buapl M13MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIEACTBEHHasA. PoJib cpesb
B HEHACJICJICTBEHHOW W3MEHYMBOCTH. XAapaKTePUCTUKA MOJU(PUKAIMOHHON W3MEHUYHUBOCTH.
BaprannonHsslii pax u BapuanmoHHas kpusas. Hopma peaknuun npusHaka. KosmyecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiiuu. CBoCTBAa MOAM(PUKAIIMOHHON U3MEHUHUBOCTH.

HacnencrBennas, WM TeHOTHIIMYECKas, M3MEHYMBOCTh. KOMOMHATHBHASI N3MEHUYHNBOCTb.
Meiio3 u TMOJOBOM TpolleCC — OCHOBAa KOMOWHATHBHOM W3MEHUMBOCTH. MyTalmoHHas
n3MeHYnBOCTh. Kiaccuukanus wmyranmii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
MPUYMHBI MyTaluil. MyTtarennble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEJACTBEHHON
m3meHunBocty H. . BaBunosa.

BuesnepHas HacIeCTBEHHOCTh U N3MEHYHBOCTb.

I'eneruka uenoBeka. Kapuotun uyenoBeka. (OCHOBHBIE METOJbl TEHETUKH YEJIOBEKA:
T€HEAJOTHYCCKUN, OJNM3HEIOBBIM, IUTOTCHETHUECKHH, OWOXMMHYECKUH, MOJIEKYIISIPHO-
reHetndeckuii. COBpPEMEHHOE OINpEAeIeHUE TEeHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTHIUPOBaHKWE, B TOM umcie ¢ momornisto I1I[P-ananmm3a. HacnencrBeHHsie 3a0oieBaHms
YelloBeKa: TEHHbIe Ooyie3Hd, OO0JIe3HM C  HACJICACTBEHHOW  IMPEAPacIioOKEHHOCTHIO,
XpoMocoMHBIE Oosie3HH. CoMarndeckue M TeHepaThBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[Tpunnume! 310poBoro obpasa KU3HU, JUATHOCTUKH, TMPO(PHIAKTUKNA U JICYCHHUS TCHETHYCCKUX
OoJsie3Hel. MenuKo-TeHETHYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHUE MEIUITMHCKONW TCHETHKU B
MPEAOTBPAIICHUN U JICYCHUH I'€HETHYECKUX 3a00JIeBaHUH YeIIOBEKa.

JdemoncTpaumnu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pu3, C. C. UerBepukos, H. B. Tumodeesn-
Pecosckuii, H. 1. BaBunos.

Tabmuipl 1 cxeMbl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKAs OCHOBAY,
«3aKOH paclICIUICHUs] W €ro IUTOreHEeTUYeCKass OCHOBa», «3aKOH YKHCTOThI TaMET»,
«/Iurnbpunnoe ckpenuBanue», «lUTOIOrMYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUS,
«Meio3», «BzauMoaeinCcTBHAE aJIEIbHBIX TEHOBY, «l €HETUUYEeCKUEe KapThl PACTEHHH, KUBOTHBIX
U 4yernoBekay, «l'eHeTuka MmoJia», «3aKOHOMEPHOCTH HACIEIOBAaHUS, CUCIUICHHOTO C IOJOMY,
«KapuoTunsl 4YemoBeKa W JKUBOTHBIX», «Buabl wu3MeHunBOCTHY, «MoOauduKarmoHHas
M3MEHUUBOCTHY, «HacnenoBanue pesyc-dakropa», «['eHeTHKa TPy KpoBW», «MyTalMOHHas
U3MEHUYUBOCTHY.

O6opynoBanue: Mojenu-anuiukanuu «MoHOTHOpUAHOE CKpemuBaHue», «HemomHoe
JOMHUHUpOBaHue», «urubpunnoe ckpemmBanuey», «llepekpéct XpomMocom», MHUKPOCKON U
Mukpomnpenapar «Jpo3zoduna» (Hopma, MyTanuu GOpMbI KPbUIbEB M OKPAaCKU Tema), repOapuid
«I'opox moCceBHOW».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Jlaboparopnas pabota Ne 5. «/3yueHue pe3yabTaTOB MOHOTUOPUIHOTO U TUTHOPHUIHOTO
CKpEIIMBAaHUS Y IPO30(UITBI HA TOTOBBIX MUKPOTIpENapaTaxy.



JlaGopatopHnast pabota Ne 6. «/3ydeHne MoIu(pUKAIIMOHHON M3MEHYUBOCTH, ITOCTPOCHHE
BAPUALIMOHHOTO PsZia U BApUALIMOHHON KPUBOI».

Jlabopatopnass pabora Ne 7. «AHanmu3 MyTaudid y Jpo30GMibl Ha TOTOBBIX
MHUKpOIpenaparax».

[Ipaktuyeckas padora Ne 2. «CocTaBiieHUE U aHAJIM3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesekunst opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U MPOIECC. 3apOKJICHUE CeNeKIMU U AoMecTtukanus. Yuenne H. .
BaBuioBa o meHTpax NPOUCXOXKIEHHUS M MHOTrooOpasusi KyJIbTYPHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAIIHUX KUBOTHBIX. COpT, IOPOJIa, LITAMM.

CoBpemeHHbIE METOJIbl CceNeKIMU. MaccoBblii U MHAMBUAYaAJIbHbBII OTOOpBI B CEJEKIMU
pacTeHuil u KUBOTHBIX. OlLleHKa 3KcTepbepa. bIM3KOpOACTBEHHOE CKPEIUBAHUE — MHOPUANHI.
Uucras mumuug. CkpeunBaHue YHUCTHIX JUHHE. ['erepo3uc, wuinum rubpupHas cuia.
HeponctBenHoe ckpemmBanue — ayropuawar. OtmganéHHas THOpuau3anus W e€ YCIeXH.
HckycCcTBEHHBI MyTareHe3 W IOJy4YECHHE MOJUILIONJI0B. JlOCTHIKEHUSI CEJIEKUUH PACTEHHIA,
KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorust kak oOTpaciab NPOU3BOJACTBA. ['€HHas WHXKEHepus. OTambl CO3JaHUS
pexomObunantHot JIHK u Tpancrennsix opranumsmoB. Kierounas wunxeHepus. Knetounsie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE pa3MHOKeHue pacteHuil. KiioHrnpoBaHue BBICOKOTPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYECKHMEe M 3Tudyeckue mnpodbisempl. MO —
TFeHEeTUYECKU MOIU(ULIPOBAHHBIE OPTaHU3MBI.

JleMoHCTpauu:

[Toptpetsr: H. Y. Basuiios, Y. B. Muuypus, I'. /1. Kapnieuenko, M. @. IBaHoB.

Tabmuipr u cxembl: Kapta «LleHTphl NMPOUMCXOXKIEHHSI U MHOT0oOpa3usi KyJIbTYpHBIX
pactenuii», «Ilopoasl 1OMamIHUX )XKUBOTHBIX», «COpTa KyJbTYPHBIX pacTeHUu», «OTnanéHHas
rubpunmzamus», «Paboter akamemmka M. @. HWBanoBay, «[lomummonmus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTyphl U KIOHHpoBaHUE», «KOHCTpyHpoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH IUIOJOB M KOPHEIUIONOB JIUKUX (OPM U KYJIBTYpHBIX COPTOB
pactenuid, repoapuii «CelbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble M IpaKTUYecKue padoThbi:

Okckypceusi «OCHOBHBIE METOJbI M JOCTHIKEHHS CEJNEKIMH PACTeHHUN M KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO035CTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosronOHHAsA 0HOJIOTHS.

[Ipeanocelnku BO3HUKHOBEHHUSI 3BOJIIOLMOHHOM TEOPHHU. DBOJIIOIMOHHAS TEOpPUS U €€
MecTo B OnoJioruu. BiusiHue 3BOJIIOLIMOHHON TEOPHH HA Pa3BUTHE OUOJIOTHUU U APYTHX HAYK.

CeugerenbctBa 3BodoUMU. [laneoHTonOrMYecKue: MOCIEAOBATENbHOCTD IOSBJICHUS
BUJIOB B MAJICOHTOJIOTMUECKOH JIeTONUCH, epexoanbie ¢popmel. buoreorpadudeckue: cxoacTBO
U paznuuue GayH U GIop MaTEePUKOB U OCTPOBOB.

DOMOpPHUOJIOTHYECKHEe: CXOJACTBA M Pa3nuyusi SMOPUOHOB PA3HBIX BUJOB TMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTHUYHBIE, AaHAJIOTMYHbIE, PYAUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIpPHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMUECKUX MyTeH y BCeX OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JapBUHU3MA.
JIBIDKYIIME CHJIBI  SBOJIIOLMM BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE IpH
OTPaHUYEHHOCTH PECYpCOB, HeONpeleNéHHas M3MEHYMBOCTb, Oopb0a 3a CyIEeCTBOBAaHME,
€CTECTBEHHBII 0TOOP).

Cunternyeckas Teopus 3BoJrorun (CTI) u e€ 0OCHOBHBIE MOJI0XKEHUS.

Muxposomtonus. [lomynsanus kak equHUIA BUAA U BOJIOLUN.

JBwxyie cuibl ((hakTophl) SBOJIONUN BUAOB B NpHpoje. MyTallMOHHBIN mpolecc U
KOMOMHATHBHAas W3MEHUMBOCTh. [lomynsnuoHHble BOJHBI U Jpeiid renoB. Mzonsmus u
MUTPALIKSL.



EctecTBenHslii oT60p — HampaBisiomuid ¢aktop 3Bomound. POpMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco6aeHHOCTh OPraHU3MOB KakK pe3yibTaT 3Bosouuu. [IpumMeps nmpucnocobaeHnit
y Opranu3mMoB. ApoMop(h03bl U HIUO-aJaITALINH.

Bun u BupmooOpaszoBanme. Kputepum Buma. OcHOBHbIE (QOpMBI BHUI000pa30BaHUS:
reorpauuecKkoe, 3KOJIOrHYECKOE.

MakposBomtorus. @opMbl 3BoJIONUY: (puseTHYecKasi, ITUBEPreHTHAas, KOHBEPreHTHAs,
napaiensHas. HeoOpatumocTs 3Bosonuu.

[IpoucxoxxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  IPEIKOB. [Iporpeccupytomias
cricnuajimu3anusi. AI[aHTI/IBHaSI paguanus.
JdemoHcTpaumnu:

[optpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromiep, A. H. CeBeprios.

Tabmupr u  cxembl: «Pa3BuTue opraHuueckoro Mupa Ha 3emiey», «3apoJblln
MTO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «Popmbl OOpbOBI 3a CYyLIECTBOBAHUEY,
«EctectBeHHBI  0TOOP», «MHOTOOOpa3ne COpTOB pacTeHuit», «MHOrooOpasue Mopos
JKUBOTHBIX, «JTonynsiiumy, «MyrtanuoHHas A3MEHYNBOCTHY, «ApomMopdo3bD»,
«Unmoanantaumn», «OOmas aereHepauusy», «/Bwxyiume cuibsl sBosonumn», «Kapra-cxema
Mapipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBaHue», «lIpucrnoco0ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe Bugo00pa3oBaHue», « IKOJIOTHUECKOE BUI000PA30BAHHE.

O6opynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMHU THUIIAMU OKpPAcKu, HabOp MI0I0B U
ceMsiH, KoJuteKius «[IpuMepsl 3alUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MOJENh «OCHOBHBIE
HaIpaBJIEHUS BOJIIOLUNY», 00bEMHAas MoJieNb «CTpOeHHEe TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJuleKIUs «DOpPMBI COXPAaHHOCTH HMCKOIAEMBbIX
KUBOTHBIX U pacTeHHil», Moaens anmmkanusa «llepekpéct xpomMocomy, BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoroy», «Pa3BuTHe nArymkum», MukpornpemnapaT «/lposzoduna» (HOpMma,
MyTaIuu (POPMBI KPBUIBEB U OKPACKHU TEJIA).

JlaGopaTopHble M IpaKTUYecKue padoThbi:

JlabopaTtopnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OJOTUUESCKOMY KPUTEPHIOY.

JlaGopatopuass pabdota Ne 2. «OmnmcaHwe TPUCTIOCOOJICHHOCTH OpraHm3amMa Hu eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNE U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHbIe MPENCTaBICHUS O 3apOKJICHUM KU3HU. HaydHble rUMOTE3bl BOSHHUKHOBEHMUS
KU3HU Ha 3emsie: aOHoreHe3 M MaHCIepMHs. XUMHUYecKas SBOJIONUS. AOHOTEHHBIH CUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHMYeCcKHX. OKCIEePUMEHTAIbHOE  MOJATBEPXKICHUE
XUMUYECKOH 3BoJironu. HauanpHble 3Tanbl Ouonorudyeckoi sposonun. I'unoreza PHK-mupa.
dopmupoBaHue MEMOpPaHHBIX CTPYKTYP M BO3HHUKHOBEHHME MPOTOKIETKH. [IepBbie KJIETKH U UX
sBoOIHS. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PasButne xu3Hum Ha 3emsie 1mo dpam U nepuoaaMm. Karapxel. Apxelickas u
npoTepo3oiickas 3pel. [lameo3oiickas spa u e€ mepuoaAbl: KEMOPUHCKHI, OPIOBHUKCKHMA,
CUJIYPUHCKUM, IEBOHCKUI, KAMEHHOYTOJIbHBINA, IEPMCKUM.

Me3so3oiickas 3pa u €€ Mepuoibl: TPUACOBBIN, IOPCKUNA, MEJIOBOM.

Kaiino3zoiickas spa u e€ nmepuo/ibl: MajaeoreHOBbIN, HEOT €HOBBII, aHTPOIIOT€HOBBIM.

XapakTepucTuKa KiIUMaTa U TeOJIOTMYECKHX MpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOIUHU
PaCTUTENBFHOTO M KHBOTHOTO MHpa. Apomopdo3bl y pacTeHUd W KMBOTHBIX. [losiBreHwme,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMYeCKOro MHUpa Kak OTpa)keHue 3BOJOLUU. OCHOBHBIE CUCTEMATHYECKUE
TPYIIbl OPraHU3MOB.

OBOJIIOIMSL  YeNlOBEKa. AHTpPOIOJOTusl Kak Hayka. Pa3BuThe TpencTaBleHH O
MPOUCXOKACHUH YelloBeKa. MeTo1bl n3ydeHus: auTpornorene3a. CxoAcTBa U pa3linyus YyeloBeKa
1 KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHNE YEIOBEKa.



JBuxymue cuibl (QakTopel) aHTpororeHesa. HacneAacTBeHHAas W3MEHUUMBOCTh U
ecTecTBeHHbII 0TO0p. OOIecTBeHHbII 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUN TPYZa, MBIILICHHUE,
peub.

OcHOBHBIE CTagUM M BETBU 3BOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK YMEIbIH,
UYenosek npsmoxondmuii, YemoBek HeaHaepranbckui, YenoBek pasymHbid. Haxonxu
MCKOTIAeMBIX OCTAaTKOB, BPEeMsI CYILIECTBOBAaHHUsSA, 00JaCTh PacHpOCTpaHEHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Uenoseueckune packl. OCHOBHBIE OOJIBIIME Pachl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBCcTpajiouiHas  (9PKBaTOpHalibHAas), MOHTOJOMAHAs  (a3MarcKo-aMepukaHckas). YepTsl
MPUCIIOCOOJICHHOCTH TMPEACTABUTENICH YEJOBEYECKUX pac K YCIOBHUSAM CYyIICCTBOBAHHSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

JdemoHncTpaumnu:

[Moptpetsr: @. Pean, JI. Ilactep, A. K. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmuupl u cxemsbl: «Bo3uukHoBeHue CoHEUHON cuCTeMbl», «Pa3BuTre OpraHmueckoro
mupa», «PacturenbHas kietka», <«OKuBoTHas kieTtka», «l[IpokapuoTnueckas KieTKay,
«CoBpeMeHHasi cucTeMa OpPraHu4yeckoro mMupay», «CpaBHEHHE aHATOMUYECKHX YEpT CTPOCHUS
YeJloBEKa M 4YeJOBEKOOOpazHbIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTUYECKHX HAXOJO0K
MPEIKOB COBPEMEHHOIO 4YeENOBEKa», «JlpeBHeimue moam», «J/IpeBHue moan», «llepBbie
COBPEMEHHBIE JIIOJN», «YeroBeuecknue pacb».

Ob6GopynoBanue: wmymspku — «lIpoucxoxknenne dYenoBeka» (OFOCTBI  aBCTPAJIOMMTEKA,
MUTEKaHTPOIla, HeaHJepTalblla, KPOMAaHbOHIIA), CIENKU WIK M300pakeHHUs KaMEHHBIX OpYAHid
MEePBOOBITHOTO YeJIOBEeKa (KaMHH-YOTIEPHI, pyomsia, ckpediia), TEOXpOHOJIOTHYECKasT Ta0InIla,
KoJuteKusi «@opMbl COXPAHHOCTH UCKOTIAa€MBbIX KHBOTHBIX U PAaCTEHUII.

JlabopaTopHble M IpaKTHYecKHe PadoThI:

[Tpaktuueckas padota Ne 1. «M3ydeHne HCKOMaeMbIX OCTaTKOB PACTEHUN U KUBOTHBIX B
KOJUIEKLIHSIX».

DKCKypcHsi «DBOJIIOIUS OPraHUYECKOTO MUpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIA WU
KpaeBeTUECKH MY3€ei).

Tema 3. Opranusmbl H OKpY:KaOIasi cpeaa.

DKOJIOTHUSI KaK HaykKa. 3aJayd W pa3desbl dSKOJOTMU. MeTonbl 3KOJOTMYECKHX
HccaeA0BaHUM. DKOJOTHYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHuss  OpraHM3MOB:  BOJHAs,  Ha3eMHO-BO3IYIIHas,  IOYBEHHas,
BHYTPHOpPraHU3MEHHasI.

Okonoruueckue (akropsl. Kimaccudukanus skonorunueckux (akropoB: aOMOTHUYECKUE,
OuoTHYecKre U aHTpororeHHsle. JlelicTBre 3K0I0rndeckix (PakKTopoB Ha OPraHU3MBbI.

Abuotuueckue  (GakTOpbl:  CBET, TeMIlepaTrypa, BIAKHOCTb.  DoTONEpHOAU3M.
[IpucnocobaeHust OpraHu3MoB K JecTBHIO abnoTHuecKkux pakTopoB. buonornueckre puTMbl.

buotnueckne  ¢dakropsl. Buabl OMOTHYECKMX  B3aMMOJCHMCTBUIA:  KOHKYpPEHIHS,
XHUIHUYECTBO, CUMOMO3 1 ero ¢opmsl. [lapazutusm, koomeparus, MyTyain3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaXJIEOHMYECTBO). AMEHCAINU3M, HEUTpaiau3M. 3HaueHHEe OUOTHUYECKUX
B3aUMO/ICHCTBUII 715 CYIIIECTBOBAHUS OPTraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU monyassuud. OCHOBHBIE MOKa3aTenu MOMYJISLUU:
YUCJIEHHOCTb, IUIOTHOCTh, POKJAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIIEHHOCTH MOMYJIALMH U €€ Perysiusi.

JdemMoncTpanum:

Ioptpetsl: A. I'ymbonbar, K. @. Pynse, O. ['ekkensb.

Tabnumel u cxeMsl: kapTa «lIpupoansie 30HbI 3eminy, «Cpenbl OOUTaHUS OPTaHU3MOBY,
«Doronepuoauzmy, «llonmymsauum», «3aKOHOMEPHOCTH pOCTa YHMCIEHHOCTH MOMYJSALUU
nHpy3opun-Tydenpkny, «llumessie nenm».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlaGopatopHnast pabota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PacTEHUI U3 Pa3HBIX MECT
oOUTaHUSD.

JlaboparopHas pabota Ne 4. «BrnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEyCay.



[Tpaktuyeckas padora Ne 2. «[1oacd€T IUIOTHOCTH MOMYJISIMNA Pa3HbIX BUIOB PACTCHHUI».

Tema 4. Coo0uiecTBa U IKOJI0THYECKHE CHCTEMBI.

CoobmecTBo  opranusmMoB  —  Ouoneno3.  CTpykrypbl — OuoleHo3a:  BHIOBasd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsi-noMmuaanTel. CBsi3U B OHOIIEHO3E.

DKONOTUYecKre CUCTeMbl (dKocucTeMbl). lloHATHE 00 JKOCcHCTeMe W OHOreoIleHO3E.
@OyHKIMOHAIBHBIE KOMIIOHEHTHI JKOCHUCTEMBI: MPOAYLEHTBHI, KOHCYMEHTBI, PEIyLEHTHI.
KpyroBopoT BemecTB M NOTOK SHEPTUHM B 3IKocucTeme. Tpoduyeckue (MuIIeBbIE) YpPOBHHU
skocuctembl. [lumieBbie menu u cetn. OCHOBHBIE TIOKa3aTeNd JKOCHUCTEMBI: OHoMacca,
MPOJIYKIHS. DKOJOTUYECKHE NUpaMUAbL: MPOAYKIUH, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCHUCTEM: YCTOHYMBOCTb, CAMOPEryIsilus, pazButue. CyKieccus.

[IpupoaHble SKOCHUCTEMBI. DKOCUCTEMBI O3€p M peK. OKOCHCTEMa XBOMHOIO WM
LIMPOKOJINCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE 3KOCHUCTEMBI. ATPO’KOCHCTEMBI. YpOO3KOCUCTEMBI. buosornueckoe u
XO03S5IIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM U YPOOIKOCHCTEM.

buopasznooOpaszue kak dakrop ycroiunBocTH 3KocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenne B. U. Bepnaackoro o o6uocdepe. I'panuipl, cocraB u CTpykTypa Ouocepsl.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH Ouocdepbl Kak II0OATBHOM 3KOCHCTEMBI.
Jlunamuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopoTsl BemiecTB W OHOTEOXMMHUYECKHE IHKIBI 3JIEMEHTOB (Yyriepoja, asoTa).
3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emin. AHTpoIoreHHbIe n3MeHeHus B onocdepe. ['modanbubIe
9KOJIOTHYECKUE TPOOIIEMBI.

CocymiecTBoBaHue IpUpoibl U yenoBedecTBa. CoxpaHeHne OMopa3HOOOpa3us Kak OCHOBA
ycroitunBoctr 6nocdepsl. OCHOBaA pallMOHAIFHOTO YIPABICHHS MPHPOTHBIMU pECypcaMH B UX
ucnoJib3oBanue. J[oCTKeHns: OMOJIOTUN U OXpaHa MPUPOIbI.

JdemoHncTpauuu:

[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnaackuid.

Tabmuubl u cxemsl: «[lumessie nienn», «buoreHo3: coctaB u cTpykrypay, «lIpupoansie
coobmectBay, «llenu mnutanua», «Okonoruueckas nupamuaay, «buochepa u uenosekxy,
«JKOoCUCTEMA IIMPOKOJHMCTBEHHOTO Jiecay, «IDKOCHCTEMa XBOWHOro Jecay, «buoreHos
BoJOEMa», «ArpoueHo3», «llpuMepHble aHTPOMOreHHbIE BO3JACHCTBUS HA IPUPOIY»,
«BaxHelilue MCTOYHMKHM 3arps3HEHUS BO3JyXa M TPYHTOBBIX Boay», «llouBa — BaxHeiimias
cocrtaBisioas ouocheps», «DakTopsl erpaganuu nousy, «IlapHukoBsiii 3dpdex», «PakTopb
PaZMo0aKTUBHOTO 3arpsi3HeHus 6uocdeps», «O0mas ctpykrypa 6uochepsi», «Pacnpocrpanenue
XKU3HU B Omochepe», «O30HOBBIN dkpaH Ouocheprl», «KpyroBopot yriepoma B Omochepe»,
«KpyroBopot azoTa B Ipupoae».

O6opynoBanue: MoeNb-anuiuKanus « Tunuuneie 6MO1eHO3bI», Tepbapuil «PacTuTenbHbIe
cooliiecTBa», Koyuiekuun «buoreHos», «BpenuTenu BaXKHEUIIUX CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuu U KOJUICKIIMM PACTEHUH U JKUBOTHBIX, MPHHAJICKAIINE K Pa3HBIM
9KOJIOTHYECKUM Tpymmam ofHoro Buaa, Kpacuas kuura Poccuiickoit denepannu, n3oOpakeHus
OXpaHsSIeMbIX BHJIOB PACTEHUI U JKUBOTHBIX.



IlnannpyemMble pe3yJbTaThl 0OCBOCHHUS YUeOHOT0 npeamera «buogorus»
JINYHOCTHBIE pe3yJabTaThbl OCBOCHHS NpenMera «buosiorus» MOCTUTaroTCs B €AMHCTBE
y4eOHOM W BOCIHTATEIBHON JEATEIHHOCTH B COOTBETCTBHH C TPAJWIIMOHHBIMU POCCUHCKUMU
COIIMOKYJIBTYPHBIMH, HICTOPUUECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, IPUHITHIMU B
oOmIecTBe TMpaBWJIAaMH W HOPMaMH TOBEJCHUS U CIIOCOOCTBYIOT TMPOIECCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSA M CaMOPa3BUTHs, PA3BUTHUS BHYTPEHHEH MO3UIMU JUYHOCTU, MATPUOTU3MA,
YBaXEHUSI K 3aKOHY W IMPaBOIOPSAKY, YEJIOBEKY TpyAa U CTaplieMy MOKOJIEHUIO, B3aUMHOTO
YBaXEHHUS, OCPEeKHOTO  OTHOMICHHS K  KyJbTYpHOMY  HACJICIUI0 U  TPATUIHUAM
MHOTOHALIMOHAIBHOTO Hapoaa Poccuiickoit Denepannu, MpUpOJE U OKPYKAIOLIEN cpeae.
JInyHOCTHBIE pe3yibTaThl OCBOCHUs y4deOHOro mnpenmera «buosorus» oTpaxkaroT
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlMW, TIO3UTHUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
pacIIupeHe >KM3HEHHOTO OMBITa W OMbITA JEATEIHLHOCTH B IPOIIECCE PeaTu3allMi OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIHLHOM NEATETLHOCTH, B TOM YHCJIE B YaCTH:
1) rpasKIaHCcKOro BOCIIMTAHUS:
c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIUU O0YyJaIOIIErocsi Kak akKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOTO 00IIECTBa;
OCO3HAHHE CBOMX KOHCTUTYIITMOHHBIX MTPaB U 00S3aHHOCTEH, YBa)KEHHE 3aKOHA U TPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKON IEATEIHHOCTH TPH CO3JaHUH YYEOHBIX MPOEKTOB,
perieHnn yueOHbIX U TT03HABATENILHBIX 33724, BBHITIOJTHEHHH OUOJIOTHIECKUX IKCTIEPUMEHTOB;
CIIOCOOHOCTh OMpPEEATh COOCTBEHHYIO TO3HUIIAIO 1O OTHOIIECHUIO K SBIICHUSIM COBPEMEHHOU
JKM3HU U O0BACHATH €€;
YMEHHE YUYUTHIBATh B CBOMX JACHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aWMOJICHCTBUS
JOJIeH ¢ pa3HbIMU YOCXKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;
FOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHUS  Y4YEOHBIX,
MO3HABATEIbHBIX M HCCIEIOBATENbCKUX 3a/lad, YBAXKUTEIBHOTO OTHOLIEHHS K MHEHHIO
OTIOHEHTOB NP 00CYK/IEHUHU CIIOPHBIX BONPOCOB OMOJOTMYECKOT0 COJIEPKaAHUS;
TOTOBHOCTb K TYMaHUTApHOM U BOJOHTEPCKON NESTENbHOCTH;
2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:
c(hOpMUPOBAHHOCTh POCCHHCKON TpakJTaHCKOW WIEHTUYHOCTH, TMAaTPUOTH3MA, YBAKECHHS K
CBOEMY HapoJdy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHO#, ropaoctu 3a cBOW Kpaii, CBOIO
Ponuny, cBO# s3bIK U KYJABTYpY, MPOILIOE U HACTOsIIIIEe MHOTOHAIIMOHAIILHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOIIEHHE K MPUPOAHOMY HACIEIUI0O W TaMITHHKAM MPUPOIbI, JOCTHXKEHUSM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIIE;
CIIOCOOHOCTh OIIEHUBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJIEHHE M Pa3BUTHE OHOJIOTHUH,
MOHUMAaHMs 3HAuYeHUs OHOJOTrMUM B TO3HAHUM 3aKOHOB IMPHUPOJBI, B JKHW3HU 4YEJIOBEKAa U
COBPEMEHHOT0 00I1eCTBa;
ujaeiHas yoexaEHHOCTh, TOTOBHOCTh K CIYKEHHIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
ero cyan0y;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUIICKOTO HApO/a;
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHS;
CIOCOOHOCTh OLIGHHWBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYACH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;
OCO3HAHHKE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYMBOTO OyAyIIEero;
OTBETCTBEHHOE OTHOUIEHHWE K CBOMM POJUTENSAM, CO3/JaHHI0 CEMbUM Ha OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPAAULIUAMHU Hapo0B Poccuu;
4) 3¢TEeTUYECKOT0 BOCTIUTAHMS:
ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYas AICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/1a, OOIIECTBEHHBIX OTHOIICHHIA,
MMOHMMAHKE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;



TOTOBHOCTb K CaMOBBIPQXKEHHUIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJICHUE MPOSBIATH KauecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnuTaHus, GOopMHUPOBAHUA KYJIbTYPHI 310POBbSI U 3MOLHOHAJIBHOIO
Os1aromosyqusi:

MOHMMAaHUE W pealn3auusi 370poBOro M Oe30macHOro obOpa3a JXKM3HU (30pOBOE MHTAHHE,
coOIOICHNE TUTHCHUYECKUX MPABWII M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA M OTIbIXA,
perymspHas (Qpu3MYecKas aKTHBHOCTH), OEpEeKHOr0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHKE IICHHOCTU MPABWI WHIMBHUAYAJIbHOTO ¥ KOJUICKTUBHOTO O€30I1aCHOTO MOBEICHUS B
CUTYaLMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TIOCIEACTBHA W HENPHUATHS BPEIHBIX NPHUBBIYCK (YHOTPEOJICHUS AIKOTOJIA,
HapKOTHUKOB, KYpEHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYly, OCO3HaHHE IIEHHOCTH MAacTePCTBa, TPYI0JII00UE;

TOTOBHOCTh K aKTHBHOW JESATEIHHOCTH TEXHOJIOTHYECKOW M COIMAIbHOW HAIPaBJICHHOCTH,
COCOOHOCTh ~ MHHMIIMMPOBATh, TUIAHUPOBATH M CAMOCTOSITENIBHO  BBIMOJHATH — TaKyrO
NEeSITeTbHOCTB;

WHTEpEC K pasnuyHbiM cdepam npodecCHOHAIBHOW JCSTENBbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BEIOOP OyayIiel npodeccun u peanTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHHIO HA TPOTHKEHUN BCEH KU3HMU;
7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH I1eJIeCO00pa3HOe OTHOMICHHUE K TIPUPO/I€ KaK MCTOYHUKY KM3HU Ha 3eMJie, OCHOBE
€€ CyIIlECTBOBAHUS,

MOBBIIIICHUE YPOBHS OKOJOTHYECKOW KYyJIbTYpHl: TMPUOOPETEHHE OMbITa TUIAHWPOBAHUS
MOCTYIKOB Y OIIEHKU WX BO3MOYKHBIX TIOCIICJICTBUN TSI OKPY>KAIOIIEH CPEeJIb;

OCO3HAaHKE TJI00aIbHOTO XapaKTepa SKOJIOrHUYECKUX MPOOIeM U IMyTeH UX pelIeHHUs,;
CIOCOOHOCTh HCIIOJIb30BaTh MPHOOpeTaeMble MPU MU3y4EHUH OMOJIOTUM 3HAHUS M YMEHUS IpU
pelieHny npobieM, CBA3aHHBIX C pallMOHAIBHBIM MPUPOIOTOIb30BaHHEM (COOIIOIECHUE MTPaBUII
MOBEICHUSA B TPUPOJIE, HAIMPABJICHHBIX Ha COXPAHEHHWE DPABHOBECHS B JKOCHCTEMaX, OXpaHy
BHJIOB, SKOCHCTEM, OHOCdephl);

AKTUBHOE HENPUSATHE NEUCTBUM, MPUHOCAIIUX BpEI OKPYKAIOIIEeW MPUPOIHOW Cpene, yMEHUe
MIPOTrHO3UPOBATH HEOIATOMPHUATHBIEC SKOJIOTMUECKUE MOCIECTBUS MPEeANPUHIMAEMbIX TeHCTBUN
U TIpeIoTBpaliaTh UX;

HaJIM4YUMe PA3BUTOTO OSKOJOTMYECKOTO MBIIUICHUS, HKOJOTMYECKOM KyJIbTypbl, OIIBbITA
NESITeIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJbHOW TPAKTUKE, TOTOBHOCTH K Y4YacTHUIO B
MPAKTUYECKON JESITeIbHOCTH IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HAayKH W OOIIECTBEHHON MpPaKTUKHU, OCHOBAHHOTO HAa JAUANOre KYJIbTYp, CHOCOOCTBYIOLIETO
OCO3HAHHUIO CBOETr0 MECTA B MOJIMKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YHUTATENBCKOM KyJIbTYpPhl KaK CpEJCTBA B3aWMOACUCTBUS
MEXy JIF0JIbMU U TIO3HAHUSI MUPA;

MOHMMaHue crenuduku OWOJIOTUM KaK HayKH, OCO3HaHus e€ poid B (HOpPMHUPOBAHHUU
paIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU LIEJI0CTHOTO MPEICTaBICHHsI 00 OKpYXKaIoIIeM
MUpEe KaK O €IWHCTBE TMPUPOJIbI, 4YEIOBEKa H OOIIecTBa, B TMO3HAHUHM MPHUPOJHBIX
3aKOHOMEPHOCTEH U pelieHrnu IpobiieM COXpaHeHHUs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTH OMOJIOTHU ISl COBPEMEHHOM ITUBUIIM3AIMH: 00ECTIeUeHUs HOBOTO
YPOBHSI Pa3BUTHS METUIMHBI, CO3[aHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pellaTh
pecypcHble TpOOIEMBI PAa3BUTHS YEJIOBEYECTBA, MOWCKA IIyTed BBIXOJA W3 TJIOOATBHBIX
AKOJIOTHYECKUX MPOoOsIeM U o0ecTieueHus nepexoa K yCTOMYUBOMY Pa3BUTHIO, PALIMOHATIEHOMY
WCIOJIb30BAHUIO IPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;



3aWHTEPECOBAHHOCTh B TIOJTYYEHUH OHOJOTMYECKMX 3HAHMN B IENAX TMOBBIMIEHUS OOIIen

KYJIBTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIBHOM

IpPaMOTHOCTH 00ydaromuxcs, popMupyemMoit mpu u3y4eHuu OMOJIOTHH;

[IOHUMaHWE CYIIHOCTHM METOJOB IIO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,

CIOCOOHOCTH HCTOJIB30BaTh IMOJy4aeMble 3HAHHUS Ui aHauu3a M OOBSICHEHHS SBJICHUUN

OKPY)KAIOLLIEr0 MHUpPa M IMPOUCXOASIIMX B HEM H3MEHEHUH, YMEHHME JAeiIaTb O0OOCHOBaHHbIE

3aKIIOYEHUSI Ha OCHOBE HAYYHBIX (DAKTOB W MMEIOUIMXCS JaHHBIX C IENbI0 TOJY4eHUs

JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETIHHO HMCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS ISl PEIIeHUs! mpolieM B

peaJIbHBIX KU3HEHHBIX CUTYalMsIX;

OCO3HAHME IIEHHOCTHM HAay4yHOM JESATENIbHOCTH, TI'OTOBHOCTH OCYLIECTBIISITH IPOEKTHYI H

HCCIIEIOBATENIbCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaAHUIO, K AKTHBHOMY

MIOJIyYEHHUIO HOBBIX 3HAHUH 10 OMOJIOTMH B COOTBETCTBUHU C )KMU3HEHHBIMU OTPEOHOCTSIMH.
MeranpeaMeTHble pe3yJbTaThl OCBOCHUS IPOrpaMMBbl CPEIHET0 OOIIEro 0Opa30BaHUs

OTpaxkaroT:

OBi1ajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MI03HABATEIbHBIMH el CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE ICHCTBUS:

CaMOCTOSITENIBHO  ()OPMYJIUpPOBATh M  aKTyalU3WpoBaTh NpobieMy, paccMaTpuBaTh €€

BCECTOPOHHE;

HCII0JIb30BAaTh MPH OCBOEHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIM3a, CHUHTE3a,

CpaBHEHHUA, Kiaccuukanuu, 0OOOIIEHHUS), PACKPHIBATh CMBICT OHOJOTUYECKUX TOHSATUHN

(BBLIENATH UX XapaKTepHbIE MPU3HAKY, YCTAaHABIMBATH CBS3U C APYTUMU MOHATUSIMHU);

OTIPEIeNATh LIeTU JIeATEIbHOCTH, 3a7aBasi mapaMeTpbl U KPUTEPUH UX JTOCTHKEHHUS, COOTHOCHUTD

Pe3yNbTaThl JEATENIbHOCTH C MOCTABIEHHBIMU LEJSMH;

MCIO0JIb30BaTh OMOJIOTUYECKHE MOHATHS sl 00bSICHEHUS (DAKTOB U SIBJICHU KUBOU MPUPOIbI;

CTPOUTH JIOTMUECKUE pACCYXACHUS (MHIYKTHBHBIC, NEAYKTUBHBIC, O aHAJOTHH), BBISBISATH

3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUSX, (POPMYIHpPOBATH BHIBOJABI U

3aKITHOYECHUS;

MIPUMEHATh CXEMHO-MOJEINBbHBIE CPEICTBA JUISl IPEACTABICHMS CYIIECTBEHHBIX CBS3€H H

OTHOIICHUH B M3y4aeMbIX OHOJIOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUYUIl pasHOro poja,

BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThiBaTh IJIaH pelIeHUs MPOoOIeMbl ¢ Y4€TOM aHalu3a HMEIOIIUXCS MaTepHalbHBIX U

HEMAaTEpUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIbHOCTD, OLIECHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATH

PHUCKH MOCIEACTBUI AEATENBHOCTH;

KOOPJIMHUPOBATh W  BBINOJHATH pabOTy B YCIOBUSIX PEATbHOrO, BHPTYalIbHOTO U

KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeHCTBHS:

BIIQJIETh HAaBBIKAMHU Y4eOHO-HCCIEOBATEIbCKOW M TMPOEKTHOW JEeSATENIbHOCTH, HaBbIKaMU

paspeleHus npobdieM, CIOCOOHOCTHI0O M TOTOBHOCTHIO K CaMOCTOSITEIbHOMY TOMCKY METOOB

peuieHus MPakTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB NTO3HAHNS;

UCIOJIb30BAaTh PA3JIMYHBIE BUIBl JEATENBHOCTH 10 TIOJYYEHHIO HOBOTO 3HAHMS, €ro

MHTEpHpeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallMsX, B TOM 4HCIE IpU

CO3/IaHUH Y4EOHBIX U COLMATIBHBIX IPOEKTOB;

¢dbopMupoBaTh HayyHBIH THUIl MBIIUICHUS, BIaJeTh HAYyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU

MOHATUAMU U METOJIaMU;

CTaBUTh U (OPMYIUPOBAaTH COOCTBEHHBIE 3aJaud B OOpa30BaTEIbHOM JEATENbHOCTH U

KU3HEHHBIX CUTYyalUsIX;

BBISBIIATh IPUYMHHO-CIICCTBEHHbBIE CBSA3U M AKTYAJIM3UPOBATh 337ady, BBIABUIATh TUIIOTE3Y €€

pELIeHNs, HaXOJUTh apryMEHTHI JUIs 10Ka3aTeIbCTBA CBOMX YTBEPXKACHUN, 3a/1aBaTh MapaMeTphbl

U KPUTEPUU PELICHUS;



aHAIM3UPOBATH MOJYYCHHBIE B XOJ€ PELICHUS 3a7aud pe3yJabTaThl, KPUTUYECKHU OLICHUBATh UX
JIOCTOBEPHOCTH, [IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT;

OCYILIECTBIISITh IIeJICHANPABICHHBIA TOMUCK TIEPEeHOCAa CPEICTB M CHOCOOOB JICHCTBHS B
podecCHOHANBHYIO CPEy;

YMETh MIEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MMPAKTUYECKYIO 00IACTH KU3HEACATEIIEHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTb OPUTHHAIBHBIE TIOIXObl U PELIEHUS, CTABUTH MPOOIEMBbI U
3aJ1au, JOIYCKAIOUINE aJIbTEPHATUBHBIE PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IIMYHBIX HCTOYHUKAX MHPOpPMANUH (TEKCTE y4eOHOTO MOCcoOusl, HAyIHO -
MONYJISIPHON JHUTEpaType, OMOJIOTMYECKUX CIIOBapsIX U CIIPAaBOYHMKAX, KOMIBIOTEPHBIX 0azax
JTaHHBIX, B VIHTEpHEeTE), aHAIM3UPOBaTh WH(POPMALMIO pa3IUYHBIX BHIOB U  (HopMm
MIpPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;
(dbopMynupoBaTh 3ampochl U TNPUMEHSATh pa3IUYHbIE METOJbl IpU TOMCKE U oTOOpe
OuosioruuecKoi nHPpOopMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpeTaTh  OMBIT  HCHOJB30BaHUS  MHQPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHI,
COBEPIIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO (POPMY MPECTaBIEHUS OMOJOrHYecKOl nH(popMaluu
(cxembl, rpauku, quarpamMmbl, TaOIUIIbI, PUCYHKH U IPYTOE€);

UCIOJIb30BaTh HAYYHBIH SI3bIK B KayecTBe CpEICTBAa Mpu pabore ¢ OHOJIOrHYecKoi
uHpopmaluen: NPUMEHITh XUMUYECKUe, (PU3NYECKUe W MaTeMaTH4YeCKHe 3HAaKW U CHMBOJIBI,
dbopmyrel, ab0OpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa30oBBIBaTh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISITHOCTH;

BJIaJIETh HABBIKAMM PACIO3HABaHUS W 3allUThl MH(OpMaIu, HHPOpMaIMOHHONW 0e30MmacHOCTH
JUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU 1elCTBUSIMU:

1) obmenne:

OCYILIECTBIISITh KOMMYHHUKAIIMU BO BceX cepax >KM3HU, aKTUBHO Y4aCTBOBATh B JMAJOre WIIU
IUCKYCCUU TIO CYIIECTBY 0OCYXJaeMoil TeMbl (yMEHHE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh
CYXJEHHUS OTHOCHUTENIbHO BBIMOJHEHHSI Npe[iaraeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHN APYrUX YYACTHUKOB AMATIOTA WM JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHHs, MOHUMATh 3HAYEHHE COIMAIBHBIX 3HAKOB,
MPEANOCHIJIOK BO3HUKHOBEHUS! KOH(MIMKTHBIX CUTYal[lil, yMETh cMsr4aTb KOH(IUKTHI U BECTU
MIEPETOBOPHI;

BIIQJIETh PA3IUYHBIMU CIIOCOOaMH OOIIEHHS M B3aUMOJCHUCTBUSA, MOHUMATh HAMEPEHUs JPYTrux
JIOJIe, MPOSBIATh YBAXHUTEIBHOE OTHOIIEHHE K COOECeTHUKY M B KOPPEKTHOH (dopme
(bopMynupOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY 3PEHUS C UCTOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eATeIbHOCTD:

MOHUMAaTh W UCHOJB30BaTh NPEUMYIIECTBA KOMAHIHOW M WHIUBUAYAIbHOW pabOThI Mpu
peleHn OMOJIOTHYeCcKOr poOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEeUICHUH YyueOHOM 3a/1auu;

BBIOUpATh TEMAaTUKy W METOJbl COBMECTHBIX AECUCTBUI C yd€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJIOTO WIEHA KOJUIEKTUBA;

MPUHUMATD 1EJIM COBMECTHOM JeATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACHCTBUS 110
€€ JOCTH)KEHHUIO: COCTaBJIATh IUIAH JEHUCTBUM, paCIpPElNessiTb POJM C Y4ETOM MHEHUU
YYaCTHHUKOB, OOCYK1aTh pe3yiIbTaThl COBMECTHON pabOTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaKJIOTO y4aCTHHKAa KOMaHIBI B OOIIMN pe3ynbTar Mo
pa3paboTaHHBIM KPUTEPHUSIM;

npeasiaraTh HOBBIE IIPOEKThI, OLIEHWBAaTh HIEH C TMO3UIMU HOBHU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;



OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IMOBEICHUE B PA3]IMYHBIX CUTyalUsAX, MPOSBIATH
TBOPYECTBO U BOOOpaKkeHUE, OBITh MHUITMATUBHBIM.
OguageHHe YHMBeEPCAJIbHBIMH PeryJsiTHBHBIMH 1HCTBUSIMH:
1) camoopranu3anus:
MCIOJb30BaTh OMOJOrMUYECKIE 3HAHMS /ISl BBISBICHHUS POOJIEM M MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalIUsX;
BBIOMpAaTh HAa OCHOBE OWOJIOTHUECKUX 3HAHUH IIEJIEBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOMX
JEMCTBUAX U TMOCTYNKAaX IO OTHOLICHUIO K >KUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYXKAIOIIHUX;
CaMOCTOSITEIIEHO OCYIIECTBIISTh O3HABATENBHYIO JAEATEIbHOCTD, BBISABISATH IPOOJIEMBI, CTABUTH
u (GOpMyIHUpOBaTH COOCTBEHHBIE 3aJaud B 0Opa30BATEIBHON JEATEIBHOCTH M KU3HEHHBIX
CUTYyaLMsIX;
CaMOCTOSITEJIBHO COCTAaBJATh IUIAH pEIICHUs MpoOieMbl € YYETOM MMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEIOUYTEHUI;
JIaBaTh OLIEHKY HOBBIM CUTYallHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;
JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIIECHHUE;
OILICHUBATh IPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBATh (POPMUPOBAHUIO M MPOSBIEHUIO IIHPOKOW JPYIUMIMU B Pa3HbIX 001acTix
3HaHMUH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYpPHBIN YPOBEHb.
2) CAMOKOHTPOJIb:
JaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;
BJIaJIETh HaBbIKAMU MO3HABATEJIbHON pe(IeKCHH KaK OCO3HAHHUS COBEpIIAaeMbIX ACUCTBUM U
MBICIIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, HCIOJB30BATh MPUEMBI pedaeKcuu
IUIsl OLIEHKU CUTYalluH, BIOOPA BEPHOTO PELLICHMS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHHUS 10 UX CHHKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IPU aHAJIHU3€E PE3YJIbTaTOB ACATECIbHOCTH;
3) npunsiTHE CeOs M APYTHX:
IIPUHUMATh ce0s, IOHUMasi CBOM HEAOCTATKH U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI U apIyMEHTBI JPYTHUX IPU aHAJIA3€E PE3yJIbTaTOB ACATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro YeJIOBEKa.

IIpeameTHble pe3yabTaThl OCBOCHUs YydyeOHoro mnpeamera «buojorus» K KOHILY
o0yuenus B 10 kiacce:
C(OPMHPOBAHHOCTh 3HAHUH O MeCT€ U pPOJM OUOJIOTMM B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHbIX HAayK, B (D)OPMHUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
Hay4HOI'0 MHUPOBO33PEHHUS, O BKJIA/le POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosioruu, PyHKIMOHAIBHONW I'PaMOTHOCTH YEJIOBEKA ISl PELIeHUs )KU3HEHHBIX 3a/1a4;
YMEHHUE pacKpbIBaTh COJIEpXKaHUE OHOJIOrMUYECKMX TEPMHUHOB M MOHATHI: JKH3Hb, KIETKa,
opraHusM, Merabonu3M (oOMEH BEIeCTB M  IpEBpalleHUue SHEpPruu), TIoMeocTa3’
(camoperynsnus), ypOBHEBas  OpraHu3alMs  JKUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHUE
(penpoaykuus), HACIEACTBEHHOCTb, H3MEHUYMBOCTh, POCT U Pa3BUTHUE;
YMEHHE H3Jlarath OWOJIOTMUECKHE TeOopuM (KJIEeTOYHas, XPOMOCOMHas, MYTallMOHHAs,
LEHTpaJIbHas J0TMa MOJIEKYyIsspHOUW Ouosnorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 eHTpax MHOrooOpas3usi 1 IpOMCXOXKACHUS KylIbTypHBIX pacTtenuit H. 1.
BaBuiosa), onpeaesnsaTh rpaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;
YMEHHUE BIIaIeTh METOJIaMU HAyYHOT'O MO3HAHMs B OMOJIOTHMU: HAOMIOAECHUE U OMUCAHHUE >KHUBBIX
CHCTEM, MPOLIECCOB U SIBJICHUH, OpraHu3alis U MpoBeleHHEe OMOJIOrMYECKOro 3KCIEpPHMEHTa,
BBIJIBJKCHHUE TUIIOTE3bl, BBIABICHUE 3aBUCUMOCTH MEXIY HCCIECAYEMbIMU BEIMYUHAMY,
OOBSICHEHHE TMOJYYEHHBIX pe3yJAbTaTOB, MCIOJb30BAHHBIX HAy4YHBIX MOHATHUH, TEOpHH U
3aKOHOB, YMEHHUE JI€J1aTh BBIBOJbI HA OCHOBAHUM II0JyYEHHBIX PE3YJILTATOB;



YMEHHE BBIJCIATh CYIIECTBEHHBIE TPU3HAKH BHPYCOB, KJIETOK MPOKAPUOT U DYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOIECCOB: 0OMEHA BEIIECTB U
MpEeBpaIlleHUs] PHEPTUU B KIETKE, (OTOCHHTE3a, IIIACTUYECKOTO U SHEPreTHYeckoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUAYAJIbHOTO PAa3BUTHS
opraHusma (OHTOT€HE3);

YMEHHE TPUMCHSITHh IOJYYCHHBIC 3HAHWS JUIsI OOBSICHEHUS OHMOJOTMYECKHUX TIPOIECCOB U
SBIICHUM, /ISl IPUHATHS IPAKTUYECKUX PEHICHUH B MOBCEIHEBHON )KU3HHU C IIEIIbI0 00eCTIeYeHNUs
0€30MIaCHOCTH CBOETO 3JI0POBbS M 3/I0POBBSl OKPYKAIOMIMX JIIOJCH, COONIONCHHUS HOPM
IrPaMOTHOTO TMOBEJCHUSI B OKpYXKaloIled INPUPOJHON cpene, MOHMMAaHHWE HEeO0OXOIUMOCTU
WCTIOJIb30BAHUS JOCTHKCHUH COBPEMEHHOW OHMOJOTMM M OMOTEXHOJIOTHH U parMOHAIBLHOTO
IIPUPO/IOII0JIL30BAHNUS;

YMEHHE pellaTh JIEMEHTapHbIE FEHETUUECKUE 3ajaul Ha MOHO- U JIUTMOpUAHOE CKpELIMBaHUE,
CLICIUVICHHOE HAacJleJOBAHHUE, COCTABIATH CXEMbl MOHOTMOPHIHOTO CKpEIIMBAHMS  JUIS
Mpe/ICKa3aHMsl Hacae10BaHNs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH J1a00OpaTOPHBIE U MpaKTUYecKue padoThl, cOONI0AATh MpaBuia npu padore ¢
y4eOHBIM U JaOOpaTOPHBIM 000PYIOBaAHUEM;

yMEHHE KPUTHYECKH OIEHUBaTh W HWHTEPIPETUPOBATh HHQPOPMAIMIO OHOJOTUYECKOTO
COJIep’KaHus, BKIIIOYAIOIIYIO TICEBJOHAy4YHbIE 3HAHMSI M3 Pa3IMYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM MHOpMaIMU, HayYHO-TIOMYJSIPHbIE MaTepUasbl), STUHUECKHUE aCMEKThl COBPEMEHHBIX
HCCIICIOBAHNM B OMOJIOTUN, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/[aBaTh COOCTBEHHBIE MMMCHbMEHHBIE M YCTHBIE COOOIIEeHMs, 000011ast OMOIOTUYECKYIO
WH)OPMAIIMIO W3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO WCITIOJIb30BAaTh TOHSTHHHBIA ammapat
OuoJI0THH.

IIpeaMeTHbIE pe3yJbTAThI OCBOCHUsS ydeOHOTO TipenMeTa «bromorus» Kk KoHIy 00ydeHus B 11
KJjiacce:

chOpMUPOBAHHOCTh 3HAHMM O MeCTe€ M POJM OHOJOTHM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHPOBAHHH COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAayYHOTO MHPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pelIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpbIBaTh COJAEpkKaHHEe OMOJIOIMUECKHX TEPMHUHOB M TOHSTHUN: BUJ, MOIMYJSIUS,
reHoOH I, SBOJIONHMS, JBIKYIIHME CHIBI ((aKTOpbl) DBOJIOIHMH, MPHUCIIOCOOIEHHOCTh
OpraHM3MOB, BHJ000pa30BaHUE, SKOJOTHMYECKue (aKTOPbl, HSKOCHUCTEMAa, MPOAYICHTHI,
KOHCYMEHTBI, PEAYLICHTHI, 1IeNH MUTaHUs, SKOJOrMuecKas nupamMuia, ouoreoreHos, ouocdepa;
yMEHHE H3JIaraTh OuoJiornyeckue Teopuu (3BosronuonHas teopus Y. JlapBuHa, cuHTeTHUYECKas
TEOpUsI SBOJIIOIMH), 3aKOHBI U 3aKOHOMEpPHOCTH (3apojbimieBoro cxonacrsa K. M. bapa,
YepeloBaHMs TJIABHBIX HalpaBlieHWH u mmytei aBosroruu A. H. CeBeprioBa, yueHust o ouochepe
B. U. Bepnaackoro), onpenensTh IpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHE BIaJIeTh METOJIaMU HAYYHOTO MO3HAHMS B OMOJOTUU: HAOIIOJCHNE U OMUCAHUE KUBBIX
CHCTEM, IPOLIECCOB M SIBJICHUN, OpraHU3alMs U MPOBEICHHE OMOJIOTHMYECKOTO JKCIIEPUMEHTA,
BBIJIBIDKCHHUE THUIIOTE3bl, BBIABICHUE 3aBUCHMOCTH MEXKIY HCCIEAYEeMbIMH BeJIMYHUHAMH,
OOBSICHEHHE TMOJYUYCHHBIX pPE3yJIbTaTOB, HCIOJIB30BAHHBIX HAYYHBIX [OHSATUI, TeOopud U
3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHHH MOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIACIATH CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OUOJIOTUYECKUX OOBEKTOB: BHUJOB,
NOMYJSALUM, TNPOAYIEHTOB, KOHCYMEHTOB, pEIyLEHTOB, OHOI€OIEHO30B M 3KOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEICTBEHHONM  M3MEHUYMBOCTH, €CTECTBEHHOIo  0TOOpa,
BHUJI000pa30BaHUs, MPUCTIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS HKOJOTHMUYECKUX (PAKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MOTOKA YHEPTHU B SKOCHUCTEMAX, AaHTPOTIOT€HHBIX U3MEHEHUI
B DKOCHCTEMAax CBOEW MECTHOCTH, KPyroBOpPOTa BEIIECTB U OHOT€OXMMHUYECKUX IUKIOB B
ouocdepe;

YMEHHE MPHUMEHITHh TIOJTYy4YeHHbIE 3HAHHS JUIsl OOBSACHEHHS OWMOJOTMYECKHUX TMPOIECCOB U
SIBIICHUH, JJIs1 IPUHATUS MMPAKTUIECKUX PEIICHUH B TIOBCETHEBHOM KU3HHU C IENbI0 00eCTIeueHus
0€30MaCHOCTH CBOErO 3J0POBbS U 3/0POBbSl OKPYKAIOIIMX JIIOJIEH, COONIIOJCHUS HOPM
IPaMOTHOTO TOBEJCHHSI B OKpYXKAWIIed NPUPOJHON cpele, MOHUMaHHE HEOoOXOTUMOCTH



UCTIOJIb30BAHUS JOCTHKEHUM COBPEMEHHOM Ouosiorun JUIst panroHaIBLHOTO
MIPUPOJIOTIOIE30BAHHUS;

YMEHHUE peliaTh 3JIEMEHTapHbIe OMOJIOTUYECKHE 3a7ayl, COCTABISATh CXEMBI IIEPEHOCA BEUIECTB
Y SHEPTUH B dKOCHCTeMax (LIEeMU MUTAHUSA);

YMEHHUE BBIMOJHATH J1a00paTOpHBIC U MPaKTUYECKHe paboThl, COOMI0AATH MpaBuiia npu padote ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYIOBaHUEM;

YMEHUE KpPUTHYECKH OICHWBAaTh M HHTEPHPETHPOBATh HHEPOPMAIUIO OHOJIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO IICEBAOHAYYHBIE 3HAHMUSA W3 PA3IMYHBIX HMCTOYHHKOB (CpeACTBa
MaccoBOM HMH(oOpManMy, HAyYHO-TIONMYJSPHbIE MaTepuaibl), paccMaTpuBaTh IJI00AJIbHBIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHHIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO37aBaTh COOCTBCHHBIC MMCHMEHHBIC H YCTHBIC COOOMIEeHHs, 000011asi OMOJIOTHIECKYIO
MHPOPMAIMIO U3 HECKOJBKUX HCTOYHHUKOB, TPAMOTHO HCIOJB30BATh MOHSTHWHBIA armmapar
OuoIoruu.



TemaTnyeckoe nVIAaHUPOBaHKe 10 y4eOHOMY npeamery «bronorusp

10 kaace

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
JacoB

Buabl aesiTeIbHOCTH

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

Pa3n

en 1. buonorus kak Hayka - 2 yaca. KP- 0[P - 0

5

buosoruga B cucreme
HAaYK

MeTo B! TTO3HAHUS
YKUBOU ITPUPOIBI.
[TpakTrueckas
pabota Ne 1
«Hcmonp30Banne
pa3IUYHBIX METOJOB
MIPU U3YICHUH
OMOJIOTHYECKUX
00BEKTOBY

PackpriBaTh cofepxaHie TEPMUHOB
Y MIOHSTHI: HAYYHOE
MHUPOBO33pEHUE, HAyYHasi KapTHHA
MHpa, Hay4HbIM METOJI, TUIIOTE3a,
TEOpUsl, METOIbl UCCIIEIOBAHMSL.
XapakTepu3oBaTh OMOJIOTHIO KaK
HayKy, €€ MECTO U POJIb CPEeIU
JPYTUX €CTECTBEHHBIX HayK.
[Tepeuncnars pa3aens OMOJIOTHN B
COOTBETCTBHUE C 00BbEKTAMHU
n3ydeHus. Ha3piBaTh BaxkHEHIINE
OTpaciy OMOJIOTUUECKUX 3HAHUHN 1
3a/1a4M, CTOSIIIINE TIepet
o6uonorueit XXl B. PackpriBaTh
COJIEpKaHNE TEPMUHOB U TIOHITHIA:
HaY4YHBIA METOJ], METO/IBI
nccienoBaHus. XapakTepu3oBaTh
OCHOBHBIE METO/IbI TIO3HAHUSI )KUBOI
MIPUPOIBI: HAOIIOIeHUE,
9KCIIEPUMEHT, ONMCAHUE, U3MEPEHUE
KJIacCU(HKAIs, MOJIEITUPOBaHHE,
CTaTUCTUYECKass 00padOTKa TaHHBIX

bu6mmoreka [IOK
https://m.edsoo0.ru/86
3e6122
https://m.edsoo0.ru/86
3e632a

bu6moreka [IOK
https://m.edsoo0.ru/86
3e6122

Pazgen 2. JKuBbie cuctemsl u ux opraamu3anus - 1 vac. KP - 0 1P - 0

buoigornueckue
CHUCTEMBI, MPOLIECCHI
U UX U3yYEHHUE

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATHUI: cCUCTEMa, OMOJIOTHYECKast
CHUCTEMA, DJIEMEHTBI CHCTEMEI,
CTPYKTypa OMOCUCTEMBI, CBOMCTBA
JKHUBBIX CHCTEM, OOMEH BEIIECTB,
pPa3MHOXCHHE, POCT, Pa3BHTHE,
HACJIEACTBEHHOCTh, K3MEHUYHUBOCTD,
pa3apaKuMOCTh, SHEPrO3aBUCHMOCTD,
YPOBHH OpraHHU3alluH KU3HU
(6bnocucrem). XapakTepu3oBaTh
HPHHIIMITBI OPraHu3alui OMOCUCTEM:
OTKPBITOCTh, BHICOKAS
YIOPSA0YEHHOCTh, CAMOPETYISAIHS,
uepapxuyHocTh. [lepeuncusaTs
YHHUBEpCalTbHbIE CBOIICTBA KUBOTO:
€IMHCTBO XUMHYECKOTO COCTaBa,
pa3apaxxuMoCTh, IBHKEHHUE,
TOMEO0CTa3, pOCT U Pa3BUTHE,
HACJIEJICTBEHHOCTh, H3MEHUYHBOCTD,
IBOJTIONHS (TIPUCTIOCOOTICHHE K
U3MEHSIOIIUMCS YCIOBHSIM).
[IpuBOAUTH IPUMEPHI OHOCHUCTEM
Pa3HOTO YPOBHS OpPraHU3allud U

bubmuoreka [JOK
https://m.edsoo.ru/86
3e6564



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564

DJIEeKTPOHHbIE

Ne Koa-o (undposbie)
Tema ypoka aKaJeM. Buabl aeATe1bHOCTH
n/n o0pa3oBaTe/bHbIEC
4acoB
pecypcsl
CpaBHUBATh MPOSIBIICHUSI CBOWCTB
KUBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepu30BaTh OCHOBHBIE
IPOIIECCHI, IPOTEKAIOIIUE B
Oouocucremax: 0OMEH BEIIECTB U
npeBpalieHie YHEPIUH,
CaMOBOCTIPOU3BEICHHE,
CaMOPETYJISIIINSA, Pa3BUTHE.
CoOmronaTh paBuia 6€peKHOTO
OTHOIIEHHUSI K XUBOU TIPUPOJIE
Pa3znen 3. Xumuueckuii coctaB U cTpoeHue kietku - 8 yacos. KP - 0 I1P - 1
XUMUYECKU COCTAB PackpsiBaTh conepikanue TepMuHOB 1| bubnuorexa [JOK
4 kieTku. Bona n 1 MIOHATHI: DIIEMEHTHI-OUOT€HbI, https://m.edsoo.ru/86
MUHEPAIbHBIE COJIH MaKpOAJIEMEHTHI, MUKPOJIEMEHTHI; 3e674e
Bemat. Cocran it MUHEpaTbHbBIE BEIECTBA, MOJICKYJIa Bub6imoreka LIOK
5 CTpoeHIe BemKoB 1 BOJIBI KaK JTUII0JIb, BOLOPO/IHBIC https://m.edsoo.ru/86
CBSI3M; THIPOPIILHBIC U 3e6h72
DepMmeHTH — ruapodoOHbIe BenlecTBa. /loka3piBaTh
o — €IMHCTBO AJIEMEHTHOTO COCTaBa Kak
KATATH3ATOPEL OJTHO U3 CBOWCTB JKHUBOTO.
JaGopatopHas PacripenensiTb XuMudeckue 371€eMEeHThI
pabota Ne 1 110 IpyIiIaM B 3aBHCHMOCTH OT bubnuorexa [JOK
6 «M3yucHne 1 KOJIMECTBEHHOrO NPEACTABUTENLCTBA  hying-//m eds00.ru/86
KATAINTHYECKOM B OPraHM3Me; XapaKTePH30BaTh POIIb | 345172
AKTHBHOCTIH OT/JIEIbHBIX 3JIEMEHTOB. BBISBIIATDH
tepmeHTOB (Ha CBSI3b MEXK/y COCTaBOM, CTPOCHHUEM
MPHMEpE AMIITA3BI MOJIEKYJIbI XUMUYECKOTO COCIMHEHHUS
WUTH KaTanasei)y U ero QyHKIUSIMHU B KIIETKE.
PaCKpBI?aTB COJCpHAHNE TEPMUHOB M|~ o LIOK
7 Vrnesoapl. JInmnuabl 1 HOHATHI: GenKu, MOIMMEpEL, https://m.edsoo.ru/86
MOHOMEpbI, aMUHOKHCIIOTHI, 306870
NEeNTHIHAS CBSI3b, IOJUIETITUI,
HyKIIeHHOBbIE JeHaTypanys. XapakTepu3oBaTb EH@I_HOTeKa LOK
8 KHCJIOTEL. ATD 1 OeNKU KaK KJ1acC OpraHu4eCKHX ttps://m.edsoo.ru/86
COeMHEHU; KI1accu(uuupoBaTh X 3e6dSc
Hcropus u MeTo/1b1 10 CTPOSHHUIO (TIIO0YISpHbIE U bubmmnorexa LIOK
9 U3YUCHUS KIICTKH. 1 bubpuIIsIpHBIC OCIKN), IEPEUNCTIATh https://m.edsoo.ru/86
Knerounas teopus U XapaKkTepu3oBaTh. (YHKIIHH 3e6e88
Krnerka kak 6enkoB. PackpbIBaTh cofepkaHue OIUC
10 LIEJIOCTHAS KUBast 1 TEPMUHOB U TIOHATHHA: (pepMEHTHI,
cucreMa aKTUBHBIN LIEHTp, CyOcTpaTHas «Most mkonay
cneun(UIHOCTh, KOYEPMEHTHI,
Crpoenne . OeNKU-aKTUBATOPHI U OEIKu-
SykapHOTHHCCKOH UHTUOUTOPBI. YKa3bIBATh OTIMYHS bubmiorexa HOK
KJIETKH. (ePMCHTOB OT HEOPTAHHYECKHX https://m.edsoo.ru/86
11 Jlabopatopas 1 KaTanu3aTopoB. OOBACHATH POJIb 366ff_0
5%63(;;2]{\{; 62 (depMEHTOB B GYHKIIMOHUPOBAHUH gtet%s_éé m.edsoo.ru/86

CTPOCHUA KIICTOK

JKHUBBIX CUCTCM, B IIPOMBIIIJIICHHOCTH,
B MCJUMIIMHC, B MMOBCEIHEBHOM KU3HU



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

pacTeHui,
KUBOTHBIX,
rpuboB U
OaxkTepuil moa
MHUKPOCKOTIOM Ha
TOTOBBIX
MUKpOTIperaparax
Y UX OTIMCAHHE»

yesioBeka. PackpeiBaTh copepikaHue
TEPMUHOB U TIOHSTHIA: yTJIEBO/IbI,
MOHOCAaXapH/ibl, 1UCaXapyuabl,
MoJIMCcaxapuibl, TIIIOK03a, pudo3a,
ne30kcuprbo3a, caxaposa, J1aKTo3a,
MaJbT03a, IEJUII0JI03a (KJIeTYaTKa),
Kpaxmall, TITMKOTeH; JIUTTUIBI,
TPUTrIULEPUIbl (KUPBL, Maciia),
docomunuapl, CTepoubl.
XapakTepu30oBaTh yrieBOIbl, JTUIHIbI
KaK KJIACCOPTaHUYECKUX COCTUHECHUM.
KnaccudumupoBaTs yriieBoabl u
JUIHIBI TI0 CTPOCHUIO; EPEUUCTIATh
(YHKIMU YTIIEBOJOB U JIUIUIOB.
CxeMaTnuecku u300pakaThb CTPOCHUE
MOJIEKYJ YTJI€BOAOB, JUIHJIOB.
PackpriBaTh conepxaHue TEPMUHOB U
MOHATH: 1€30KCUPUOOHYKIIEUHOBAS
kucnota (JIHK), pubonykinennoBas
kucnota (PHK), nykneorun,
MOJIMHYKJICOTUAHAS LIETb
(MOJIMHYKIICOTH ),
KOMIUIEMEHTAapHOCTh, pyHkiuu JTHK
(XpaneHue u nepegaya
HACJIeJICTBEHHON MHGOPMAIINH ); BUIBI
PHK (undopmarmonnas,
TpPaHCIIOPTHAs, pUOOCOMaJIbHAs);
aneHo3unTpudocdar (ATD),
MaKpO3PTUUYECKasi CBA3b.
XapakTepu3upoBaTh HYKJICHHOBbBIE
KHCJIOTHI KaK XMMHUYECKHE
COEIMHEHUS U HOCUTENN
HACJIEICTBEHHOU MH(OpMALIHK.
Otmeuatbs 0COOEHHOCTU CTPOCHHUS
MOJIEKYJI HYKJIEMHOBBIX KUCIIOT
(IHK, PHK) u AT®. CxemaTtuuecku
n300paxkaTh CTPOCHUE HYKJICOTHIOB,
MOJIEKYJ HYKJIEUHOBBIX KUCIOT, AT,
PackpeiBaTh conepxaHne TEPMUHOB U
MOHSTHI: KIIETKa, IUTOJIOTHUS;
pacKphIBaTh COJEPKAHNE TIOJI0KEHUIN
KJIETOYHOU Teopuu. [lepedncnars u
XapaKTepUu30BaTh OCHOBHBIE METO/IbI
W3YYEHUs KIETKU: (MPUTOTOBICHHE
CpE30B, OKpAIlNBAHHUE,
MUKPOCKOTIMPOBAHHUE,
neHTpudyrupoBanue,
KyJIbTUBHUPOBAHUE KJIETOK U TKaHEH).
PackpbiBaTh cofiepaHie TEPMUHOB U




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

HOHATHI:KJIETKU (9yKapHOTHYECKas,
POKapUOTHYECKas ),INIa3MaTHUECKas
MeMOpaHa (Tuia3maiemMma),
TJIMKOKAJIUKC, TPAHCTIOPT BEIIECTB
(maccuBHBIN, AKTUBHBIN ), 3HIOLIUTO3
(daromuTo3, MAHOINTO3), IK30IUTO3,
KJIETOYHAsl CTEHKA, HYKJICOH/I.
CpaBHHBATh MKy COO0M
9YKapHOTHIECKHE
UTPOKAPUOTUIECKUE KIIETKH;
OTMEYaTh CXOJICTBO U Pa3IMUUs B
CTPOEHUM KJIETOK OaKTepui,
KUBOTHBIX, PACTCHUI U TPHOOB.
PackpriBaTh coiepkaHue TEPMUHOB U
MOHATHI IIUTOTIA3Ma, OPTraHOUIBI,
supomiazmarudeckascets (D11C),
anmapar ['oibpKu, JTU30COMBI,
BaKy0Jlb, MUTOXOHJIPHH, TUTACTHIBI
(XIT0pOTIIACThI, XPOMOTLIACTHI,
JeMKOTIIaCThl), puOOCOMBI,
MUKpPOTPYOOUKH, KIIETOUHBIHN LIEHTP
(meHTpocoma), peCHUYKH, KI'YTUKH,
BKJIIOUEHUS, SI/IPO, sifiepHasi 000JI04UKa,
KapHoIluia3Ma, XpOMaTHH, SAPBIIIKO,
XpoMocoMbl. ONUCHIBaTh CTPOEHUE
3YKAPUOTHYECKOMN KIIETKH IO
M300paKeHUSIM U Ha
MUKpoOIIpenaparax;
KJIaCCU(PHUIIMPOBATH OPraHOUIbI B
3aBUCHUMOCTHU OT OCOOCHHOCTEH UX
CTpOoeHHS (0 JHOMEMOpPAHHEIE,
JIBYMeMOpaHHbIC, HEMEMOpaHHEIE),
OTHCHIBATh (YHKIIMH KaXKJIOTO
OpraHoujia B KJIETKE.
XapakTepu3oBaTh KIETOUHOE PO
KaK MECTO XpaHEeHHUsI, IIepelaun
(yoBoeHHe XpOMOCOM) U pealin3aluu
(TpaHCKPUIIHUS) HACIEICTBCHHOM
uHbopmaluu kietku. [lepeuncnsats u
OTIMCHIBATh KOMIIOHEHTHI Apa U UX
dynkiun; CxemMmaTHyHO U300paXkaTh
CTPOEHHUE PACTUTEIILHOMN U KUBOTHOU
kIeTKu. OOBACHATH OHOJOTHYECKOe
3HauUEHUE TPAHCIIOPTA BEIIECTB B
KIIETKE.

Pasnen 4

. XusuenesrenpHOCTh KiieTku — 6 yacos. KP — Q0 IIP -0

12

OOMEH BeLIeCTB WU
MeTaboInu3M

PackpsiBaTh cosiep>kaHue TEPMUHOB U
MOHSITHIA: 0OMEH BEIeCTB U
peBpallieHre SHEPTruu (MEeTab0IN3M),

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e766¢



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

DJIEeKTPOHHbIE

Kou-Bo
Ne (uudgposbie)
Tema ypoka aKajeMm. Bujbl 1esiTeIbHOCTH
n/n YACOB o0pa3oBaTte/ibHbIE
pecypcsl
DOTOCHHTES ACCUMUJISLINS, TUIACTHYCCKHi oOMeH, | bubmaunoreka [IOK
13 ' 1 JMCCUMUIISLINSA, SHEPTeTUYCCKHIA https://m.edsoo.ru/86
XeMOCHHTE3
oOMeH, ¢poTtocuHTE3, POTONIHU3, 3e7c98
. dochopumpoBanue, NIEPEHOCUNK Bu6mnorexa LIOK
14 SélepreTqucmm 1 | mporonos, xeMocuntes. OnuchBaTE | https://m.edso00.ru/86
OOMCH doTocuHTE3, MpoLIECCHI, 3e7aae
N — MpOTEKAIOIIHE B ]CSBGTOBOI/I "
xretki. JlencHue TEMHOBOH (haze. BeIABIATH
reTiin. MITos. PUMHHHO-CIE/ICTBEHHEIE CBA3H
JlaGopatopuas MEXTy TTOTJIOIIEHUEM COJTHETHOH T—
paGota Ne 3 SHEPTUU XJIOPOPHIIIOM U CHHTE30M
15 3 1 https://m.edsoo.ru/86
«Habmonenne mouiekynn AT®. CpaBHUBATH 3e$dc4
MHTO34 B KIIETKAX UCXOJ/HBIC BEIIECTBA, KOHESYHBIC
KOHYHKA KOPEITKa MPOJYKTBI M yCIIOBHS NPOTEKAHMS
JTyKa Ha TOTOBBIX peakIuii CBeTOBOW U TEMHOBOH (ha3bl
MHKPOTIEApaTaxy ¢dotocunTesa; CpaBHUBATH
($OTOCUHTE3 U XEMOCHHTE3.
buocunTes 6enka.
Pea OnenuBats 3HaueHue potocunte3a u | bubdanoreka [JOK
KITHS
16 1 1 | xeMocHHTe3a JUIs )KU3HU Ha 3emiie. https://m.edsoo.ru/86
MaTPHYHOTO
PackpriBath copepkaHue TEpMUHOB U| 3e796€
CUHTE3a . .
MOHSTHI: SHEPreTHYEeCKU1 0OMEH,
[JIMKOJIN3, MOJIOYHOKHCIIOE
OpoXxeHue, CIUPTOBOE OPOKEHHE,
OHOJIOrMYECKOE OKUCIICHHE,
KJIETOYHOE JIbIXaHHEe, TUCCUMUIISALINS,
dbepmenT. XapakTepru3oBaTb 0OMEH
BEUIECTB U MPEBPALLECHUE SHEPTUU
(MeTaboJIM3M) Kak OJHO UX CBOMCTB
xuBoro. [lepeuncisaTe ocobeHHOCTH
IUIACTUYECKOTO U SHEPTreTHUECKOTO
oOMeHa B KJIETKE; yCTaHABJIUBATh
B3aMMOCBSI3b MEXKy HUMU. Pa3nuyarh
TUIIBI 0OMEHA BEUIECTB B KJIETKE:
aBTOTPO(HBINA U TETEPOTPOPHBIM. Bu6miorexa [[OK
Tpancnsauus —
17 p I 1 OnuceIBaTh 3Tabl SHEPrETUUECKOTO https://m.eds00.ru/86

onocuHres Oenka

oOMeHa (o ArOTOBUTEIbHBIM,
OCCKUCIOPOTHBIHN, KUCIIOPOIHBIN) U
CpaBHHMBATh UX MEXIY COOOi.
XapakTepru3oBaTh peaKIuu
TJIMKOJN3a, OPOYKEHUSs!, KIIE€TOYHOTO
JIBIXaHUS; BBISIBJIATH IPHUUHHO-
CIIEJICTBEHHBIE CBS3U MEKTY
TJIMKOJIU30M, KJIIETOUHBIM JIBIXaHHUEM H
cuHTe30M MONeKynTAT®. CpaBHuBath
3¢ (hEeKTUBHOCTH OECKHCIOPOIHOTO
UKHCIIOPOJIHOTO 3TarnoB. PackpriBaTh
coJiep’KaHre TEPMUHOB U MMOHSTHIA:
T'eH, TEHETHUECKUN KO, MAaTPUUHBIN

CHUHTC3, TPAHCKPUIIIIHA, TPAHCIAIUA,

3e796e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

KOJIOH, aHTHKOJIOH, pubocoma,
[EHTpaJIbHAs I0TMa, MOJIEKYJIsIpHas
ouosiorusi. OnpenensiTh CBONCTBA
TeHETUYECKOTO KOJa (TPUILIETHOCTD,
OJTHO3HAYHOCTb, BBIPOKACHHOCTH,
YHHUBEPCAIBHOCTD,
HETIePEKPhIBAEMOCTb,
HEMPEPHIBHOCTD). ONUCKHIBATh ATAIbI
peanv3anuy HaclaeACTBEHHOM
uHpopmanuu B kieTke. CpaBHUBATD
peaxkuu MaTPUIHOTO
cunte3amoliekysn PHK u Oenka B
KJIeTKe. PackpbIBaTh comepkaHue
TEPMHUHOB U TIOHATHI: BUPYC,
BUPYCOJIOTHSI, Karcu, Oakrepuodar,
BHUPYC UMMYHOJE(PUIINTA YeJIOBEKa
(BHUY), oHKOT€HHBIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYI0 (POpMY KHU3HU;
0COOEHHOCTH CTPOCHHUS U
KU3ZHEJESATEIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIA IAKII
BHUPYCOB UMMYHOAe(pULINTA YETIOBEKA;
pasznuuath Ha pucyHkax BTM ((Bupyc
Taba4HOM MO3auKu), ObakTeprodar,
BHY. O6ocHOBBIBATE 1 COOIIOATH
Mepbl TPOoUITAKTUKI
pacnpocTpaHeHus: BUPYCHBIX
3a00JeBaHM (pecupaTopHbIE,
KEITYTOYHOKHILIEYHbIE, KIICIIEBOM
sunedanut, BUY-undexus)

Pazgen 5. PazmHOXeHWe U MHAMBUIyaIbHOE pa3BUTHE opraHnu3mMoB — S yacoB. KP — 0 [P — 1

18

Hexknerounrie
(hOpMBI KU3HU —
BHUPYCHI

19

DopmbI
Pa3MHOKEHHUS
OPraHu3MoOB

20

Meiios

21

Oo6pazoBaHue u
pa3BHUTHE MMOJIOBBIX
KJIETOK.
OnnoA0TBOpEHHE.
JlaGopatopHas

PackpsiBaTh cosiepkaHUE TEPMHHOB H
MMOHATHM: KICTOYHBIN ITUKIL,
uHTepdaza, peayruuKanms,
XpOMOCOMa, KapUOTHII, TATLJIOUTHBIH,
JUTUIOWTHBIA XpOMOCOMHBIN HAa0op,
XPOMATH/IbI; MUTO3 €TI0 CTaNH:
npodasa, Mmetadasa, aHadasa,
tenodaza. OnuckBaTh KU3ZHEHHBIH
IIUKJT KIETKH; IEPEUUCIATh U
XapaKTepU30BaTh NEPUOIbI
KJIETOYHOTO 1IUKJIa, CPAaBHUBATH UX
Mex 1y co0oif. OnUChIBATH CTPOCHHE
XpOMOCOM, KapUOTHUIIOB OPTaHU3MOB,
CpaBHHBATh XPOMOCOMHBIE HAOOPBI
kieTok. CpaBHUBATh CTAJMH MUTO3a.
Paznuuath Ha MUKpoTpenaparax u

bubmuoreka [JOK
https://m.edsoo.ru/86
3e7540

bubmuoreka [JOK
https://m.edsoo.ru/86
3e81b6
https://m.edsoo.ru/86
3e831e

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e7fda

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e81b6



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

pabota Ne 4
«M3ydeHnue crpoeHus
IIOJIOBBIX KJIETOK Ha
TFOTOBBIX
MUKpOINpenapaTax»

22

NuauBunyanbHOE
pazBuTHE
OpraHu3MOB

PUCYHKaX CTaJIud MHUTO3a.
PackpbIBaTh OMOJIOTHYECKHI CMBICT
MUTO3a. PackpriBaTh copep:kaHue
TEPMUHOB Y TIOHSTUI: PAa3MHOXKEHUE,
KJIOH, I10JIOBBIE KJIETKU (TaMeThl),
SIMUEKJIETKA, CIIEPMATO30U/I, 3UT0Ta,
JICJICHUE HAa/IBOE, IOYKOBAHUE,
CHOPYJIALUS, (PparMeHTAIHS,
BETE€TaTUBHOE Pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, OTbUICHHE,
JIBOMHOE OTLIOI0TBOPEHHE, MTOJIOBBIC
JKeJIe3bl, CCMEHHUKH, SIMYHUKH,
OTUIOJIOTBOPEHHUE (HAPYKHOE,
BHYTpPEHHEE). XapaKTepru30BaTh
0COOEHHOCTH M 3HaYeHHEe OECTI0JIOTO
Y TI0JIOBOTO CIIOCOOOB Pa3MHOKEHHSI.
Brigenste BUabI O€CIIONOro
Pa3MHOCHHSI; BBISBIISATE
B3aUMOCBSI3U MEX Ty hopMamMu U
croco0aMu pa3MHOXKEHUS, U UX
OuosornueckuM 3HaueHueM. Branets
npuéMaMH BEreTaTUBHOTO
Pa3MHOKEHHsI KYJIbTYPHBIX PACTeHUN
(Ha MprMepe KOMHATHBIX).
XapakTepru30BaTh MOJIOBBIE KIETKU:
SAWLIEKIIETKU, CIIEPMaTO30U/IbI;
BBISIBJISITH 0COOEHHOCTU UX CTPOCHHUSL.
PackpeiBaTh conepxaHne TEPMUHOB U
MOHATHI: ME03, KOHBIOTAIUS
XpOMOCOM, MEepeKpECT
(KpoccHHTOBEp) XPOMOCOM, TaMEThl.
XapakTepru3oBaTh MeH03 KaK CIIoco0
KJIETOYHOTO JICIICHUS; OITICHIBATH
Mei03 10 CTaIusSM; CPaBHUBATh
cTaauu Meio3a u MuTo3a. Paznuyare
Ha PUCYHKaX CTaJUU Meno3a;
pacKpbIBaTh OMOJOTUYECKOE 3HAYCHHE
Mmeio3a. PackpbiBaTh conepxaHue
TEPMHUHOB U IOHATUN: TAMETOTCHE3,
CIIepMaTOreHe3, OOTEHE3,
CIepMaTo30M, aKpocoMa,
SIMIIEKIIETKA, TIOJIIPHbIE TelblIa.
XapakTepu3oBaTh 0COOEHHOCTH
raMeToreHe3a y ’KUBOTHBIX U €ro
CTa/IUU; TIOJIOBBIE KIIETKU KUBOTHBIX
Y OTUCHIBATh MPOLECC UX PA3BUTHSL.
CpaBHMBATh ClIEpMaTOre€HE3 U
ooreHe3. OnuchIBaTH
OTLIOIOTBOPEHUE, OMOJIOTHYECKOE

bu6moreka [IOK
https://m.edsoo.ru/86
3e8436



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
qacoB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

3HAUEHUE OIJIOJIOTBOPCHHSI.
PackpwiBaTh conepxaHue TEPMUHOB U
MOHSITUNA: OHTOTEHE3, SMOPHOTEHE3,
3UroTa, QpobieHue, 01acTOMEpHI,
MopyJa, 6Jactyia, 6J1acToIeb,
ractpyia, Helpysa, OpraHoTeHe3;
3apO/IBIIICBHIC JINCTKH: SKTOIepMa,
Me30JIepMa, SHTOIepMa;
MOCTIMOPHOHAIBHOE PA3BUTHE:
psIMOE U HETPSMOE (JTMIHHOYHOE);
meTamop¢o3, Meracnopa,
MUKPOCTIOPA, MBLIBIIEBOE 3EPHO,
CTIICPMHH, 3aPO/IBIIIEBIN MEIIOK,
JIBOMTHOE OTUIOJJOTBOPEHUE.
Ornpenensars 3Tarbl SMOPUOHATBLHOTO
pa3BUTHSI XOPAOBBIX HA CXeMax U
TpernapaTax ¥ OIMHUCHIBATH MPOIIECCHI,
MIPOUCXOIAIINE HA KaXJI0OM JTarle.
CpaBHMBATH ITEPUO/IBI OHTOT'€HE3A;
MPSAMOE U HeNPSIMOe (JIMIHHOTHOE)
MOCTAMOPHUOHATIBLHOE PAa3BUTHE,
3apOJIBIIITN YEJIOBEKA U IPYTUX
XOpA0BbIX. OOBSCHATH
OMOJIOTHYECKOE 3HAUCHHE PA3BUTHS C
MeTaMop(h030M; OTPUIIATEIIHLHOE
BJIMSIHHE aJIKOTOJIsSI, HHKOTHUHA U
JIPYrUX TepaTOTCHHBIX (PaKTOPOB Ha
pa3BUTHE 3apObIIIa YeJIOBEKa.
OnuceIBaTh MPOLECC ABOMHOTO
OTUIOJIOTBOPEHHUS Y IIBETKOBBIX
pacTeHuH.

Paznen 6. HacneacTBEHHOCTh M MN3BMEHYMBOCTH OPraHU3MOB — 8 4acoB.

KP-0IIP-1,5

23

I'eneTuxa — HayKa O
HaCJICACTBCHHOCTH U
HU3MCHYHUBOCTH

24

3aKOHOMEPHOCTHU
HaCJIeIOBaHUS
MIPHU3HAKOB.
Monorubpuanoe
CKpEIllBaHHE

25

JurubpuHoe
CKpelIrBaHue. 3aKOH
HE3aBUCHMOTO
HaclleI0BaHUs
MIPU3HAKOB

26

CuemjieHHoe
HaCJIEIOBAHUE
MIPU3HAKOB.

PackpeiBaTh conepxaHne TEPMUHOB U
MOHSTHIA: T€H, TeHOM, T'€HOTHIL,
dbeHoTUII, XPOMOCOMBI, aJlIeNIbHBIC
T'eHbI (JUIeNIN), TOMO3HUT0Ta,
reTepo3UroTa, JOMIUHAHTHBIH
MpHU3HAK (TeH), PelIeCCUBHBIN
npu3HaK (TeH), YucTas JUHUS,
rubpun. [lepeuncnsaTs u
XapaKTepU30BaTh METO/Ibl TCHETUKH:
TUOPUA0TIOTHUECKUIA,
[IUTOTEHETHYECKUH,

MOJIEKYJISIPHOT €HETUYECKHIA;
JOMHHAHTHBIEC U PEIIECCUBHEIE
MPU3HAKU PACTEHUHN U )KUBOTHBIX.
[Tosb30BaThCS TEHETUUECKOT
TEPMHUHOJIOTUENH U CUMBOJIMKOM JJIs1

bubmuoreka [JOK
https://m.edsoo.ru/86
3e86f2

bubmuoreka [JOK
https://m.edsoo.ru/86
3e8878

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e89%a4

bu6mmoreka [JOK
https://m.edso0.ru/86
3e8c60



https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

DJIEeKTPOHHbIE

Ne Koa-so (undposbie)
Tema ypoka aKajeMm. Bujbl 1esiTeIbHOCTH
n/n YACOB o0pa3oBaTte/ibHbIE
pecypcsl
JIaGopatopHas 3aMMCH TCHOTUITMYECKHUX CXEM
pabota Ne 5 CKpeuruBanus. PackpbIBaTh
«M3yueHne COJIEpKaHNE TEPMUHOB U MOHATHIA:
pe3yJIbTaToB MOHOTHOPHUIHOE CKpEIIMBaHHE,
MOHOTHOPUIHOTO U (eHOTUIHYECKHE TPYIIIIBI,
TUTHOPHTHOTO TUOPUIO0TIOTUIECKHIA METO/I, YHCTHIC
CKPCIIUBAHUS Y JVUHUH, TOMHUHAPOBAHHUE TCHOB
po30(hUIIBI HA (TosiHOE, HETOJIHOE), PACIICTICHHUE B
TOTOBBIX notoMcTBe. ONHUCHIBATH METOUKY
MUKpoOIpenaparax» nposeaeHus I'. MenaeneM onsITOB MO
eHeTHKa oA, W3YYEHUIO HACIEA0BaHUs OJTHOU
Hacnenosanue I1apbl IIPU3HAKOB y rOpoXa bubnuoreka [JOK
27 | IPU3HAKOB, 1 NOCEBHOTO. PacKkpeIBaTh Cofepkanue | https://m.eds00.ru/86
CLIETJIEHHBIX C 3aKOHOB €MHO00pa3usi THOPUIOB 3e8¢c60
HOJIOM MIEpPBOTO MOKOJIEHUS U 3aKOHA
M3MEHYHBOCTD. pacernieHusi. OObSICHATH TUIIOTE3Y
HenacneacTsennas YUCTOTHI TaMET. 3alMCHIBATH CXEMBI
3MEHUIHBOCTD. MOHOTHOPHTHOTO CKPEIIHBAHMSI,
JaGopatopHas OOBSICHATB €T0 UTOJIOTHYECKHE
pa6ota Ne 6. OCHOBEBI M peIIaTh TCHETUYCCKUE
Visyuerue 3a71au Ha MOHOTHOPHUTHOE bubmorexa IIOK
28 MO THDHKAIHOHHOH 1 CKpelnBanue. PackpbiBaTh https://m.edsoo.ru/86
H3MEHIHBOCTH, coJIepKaHNe TEPMHHOB U TIOHATHIA: 3eBefe
OCTpOCHIE TUTUOPHUIHOE CKPELMBAaHUE,
BAPHAIHOHHOTO PSIA aHAIM3HUPYIOIIEe CKPEIIUBaHHE.
W BAPUAIHOHHOMN OnuceiBaTh ONbITE I'. Mennesns no
KPHBOiY U3YYEHHUIO HACJeI0BaHus ABYX Map
MPU3HAKOB y TOpPOXa MOCEBHOTO.
Hacnezcraermas PackpriBaTh conepxaHue 3aK0Ha
?%quHBOCTB' HE3aBHCHUMOTO HACJIeJJOBAHUS
p;6§faa§\f(;p7l{_ at MIPU3HAKOB. HpI/Ij\/IeH}ITI) bubnuoreka [JOK
29 «Ananu3 MyTanmii y 1 MaTEeMaTHYECKUH PacyeT ¢ IOMOIIBIO https://m.edsoo.ru/86
ApO3OhIIEL Ha METoa Hepell/IHOH(eHI/IH 3e8efe
BEPOSITHOCTEH U 3aMKCh C TOMOIIBIO
;(§£§§;>;enapaTaX>> (eHOTUNTNYECKUX PAIUKATIOB
pacierieHus IPU3HAKOB y
MOTOMKOB IO (DEHOTHUITY ¥ T€HOTHUITY.
3anuchIBaTh CXEMbl TUTHOPHUIHOTO
CKpEIUBaHUs, OOBSACHATH €ro
[IUTOJIOTUYECKHE OCHOBBI M pEIIaTh
TeHeTHUYECKUe 3a]]aui Ha
TUTUOPUIHOE CKPEUTBAHUE. bubmoreka LIOK
30 |T'eHeruka 4enoBeka 1 https://m.edsoo0.ru/86

PackpriBars copepkaHue TEPMUHOB U
MOHSATHHN: CIEIICHHOE HACJIEJOBaHNE
MPU3HAKOB, PEKOMOMHAIINS T€HOB,
T€HETUYECKHUE KapThl XpPOMOCOM,
Mopranua. Ha3eiBaTh OCHOBHBIE
MIOJIOKEHUSL XPOMOCOMHOM TEOPUH
HacieacTseHHocTu T. Moprana;

3e8d78



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
qacoB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

pacKphIBaTh cosiepxanue padotsl T.
Moprana 1o cuenjIeHHOMY
HACJIEJOBAaHUIO T'€HOB U IPUYHHBI
HapYIIECHUS CUEIUICHUS] MEXIY
reHamu. 3anuchbiBaTh CXEMBI
CKpEILMBAHMUSI [P CLIETFIEHHOM
HaCIIeIOBAaHUH, OOBSICHAT TIPUIHUHBI
pPEeKOMOMHALIMY T€HOB, ONIPEAETATh
YUCJIO IPYNI CLEIJIEHUS TE€HOB;
penaTh TeHEeTUYECKHE 3aa4i Ha
CLIEIJIEHHOE HACJIEJOBAHUE.
PackpriBaTh cofepxaHue TEPMUHOB U
HOHSTHUI: XpPOMOCOMHBIN HAbOP,
ayTOCOMBI, IT0JIOBBIE XPOMOCOMBI,
TOMOTaMETHBIHN TOJI, TETePOraMeTHBIN
T10J1, CLIETUIEHHOE C MOJIOM
HacjaeA0BaHUE IPU3HAKOB.
OOBACHATH LUTOJIOTUYECKUE OCHOBBI
XpPOMOCOMHOTO MEXaHU3Ma
OIIpeNIENEHUS 1I0JIa Y pa3INYHbIX
opranu3moB. CpaBHUBATh
3aKOHOMEPHOCTHU HACJIEI0BAHUS
IIPU3HAKOB, CLICTUICHHBIX U HE
CLEIUICHHBIX ¢ IToJIoM. PemaTh
TEHETUYECKHE 3a1a4U Ha
HACJIeI0BaHUE CLEIUIEHHBIX C I10JIOM
NIPU3HAKOB. PacKkpeIBaTh cozepxaHue
TEPMUHOB U NOHATUI: N3MEHYUBOCTb,
HACJIEJICTBEHHAs! U3MEHYUBOCTb,
HEHACJIEACTBEHHAsl N3MEHYUBOCTb,
MOAU(UKAIIMIOHHAS U3MEHYUBOCTb,
BAPUALIMOHHBIN psiJl, BAPUAHTA,
BapUaLlMOHHAs KpUBasi, IPU3HAK,
HOPMa peaKIuu, KOJIMYECTBEHHbIE U
KAueCTBEHHbIE ITPU3HAKHU.
Knaccudunuposats BubI
M3MEHYMBOCTH U BBIABIISTH UX
OMOJIOTHYECKHE 0COOEHHOCTH.
IlepeuuncnsaTe cBOKCTBA
MOIU(UKAITIOHHON U3MEHUYUBOCTH U
OOBSICHATD €€ 3HaUCHHE IS
opranu3MoB. Pa3znuuaTs
KOJIMYECTBEHHBIEC U KAUECTBEHHBIE
MPU3HAKHU; CTPOUTH BApUALIMOHHBIN
psa, BapUAlMOHHYIO KPUBYIO,
BBIYHCIISTh CPEAHEE 3HAUECHUE
npu3HaKa. PackpbIBaTh conep:xkaHue
TEPMHUHOB U TIOHATHI:
HaCJIEICTBEHHAs] N3MEHYHUBOCTD,




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

KOMOMHATHBHASI U3MEHUUBOCTb,
MyTallMOHHAs! U3BMEHUYHBOCTb,
MYTaHT, MyTalliU: T€HHBIE,
XpPOMOCOMHBIE, TEHOMHBIE;
MOJIUTUIOUINS, AHSYTUTOUIUS,
MYTareHsl. XapakTepu30BaThb
HACJIEJICTBEHHYIO N3MEHUYHUBOCTb;
(dopMyTUpPOBATH 3aKOH
TOMOJIOTUYECKHX PSJIOB B
HacJlIeACTBEHHOU n3MeHunBocTH H.
. BaBusoBa 1 0OBSICHATE €ro
3HAYECHHE JIJIs1 OMOJIOTHH U CENIEKIIHH.
Knaccudpunuposars Myranuu:
TE€HHBIE, XPOMOCOMHBIE, TEHOMHBIC U
MIPUBOIUTH TPUMEPHI MYyTAIIH.
OOBICHATH MPUINHBI BOSHUKHOBEHHUSI
MYTalUH, pojb PaKTOPOB-MYTareHoOB.
CpaBHUBATh BUbI MYyTalIHil;
BBISIBJISITh IPUYUHBI HACIICICTBEHHON
W3MEHYUBOCTH, HCTOUYHUKH
MYTareHOB B OKpY>KaroIIen cpesie
(KOCBEeHHO). XapaKkTepru30BaTh
BHESJICPHYIO HACIEACTBEHHOCTh U
U3MEHYUBOCTb. PackpriBaTh
coJiep>KaHe TEPMUHOB U MOHSATHI:
KapHOTHUII YeJIOBEKa,
UTOTEHETHYECKUN METO/,
reHealOTUYECKU METO/,
POJIOCIIOBHBIE, OJIM3HELIOBBIN METOI,
HaCJIeJICTBEHHbIE OOJIC3HU:
(MOHOTEHHBIE, ¢ HaCIeACTBEHHON
PEIPACIIOI0KEHHOCTHIO,
XPOMOCOMHBIE), MEJIUKO-
T€HETHUYECKOE KOHCYIbTUPOBAHHUE.
[TepeuncnsaT 0COOEHHOCTU U3YUCHUS
TEHETHKH YeJI0BEKa; MPUBOIUTH
pUMephl HACJIeICTBEHHBIX 00JIe3Hel
YelI0BeKa, XapaKTepU30BaTh METOIbI
UX MPOQHUIAKTUKHI; 000CHOBBIBATD
3HAYEHHE MEANKO-TE€HETUYECKOTO
KOHCYJIbTUPOBaHMS. BBIABIAATE 1
CpaBHHBATh MEXKTY COOO
JIOMUHAHTHBIE U PELIECCUBHbBIE
Npu3HaKyu yenoBeka. COCTaBIATh U
aHaJIM3UPOBATH POJIOCIOBHBIE
YeJI0BeKa.

Paznen 7. Cenekuust opranuzmoB. OcHOBBI OnoTexHonoruu — 2 yaca. KP — 0 I1P — 0

31

Cenekuus Kak HayKa
U npouecc. MeToapl

1

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSITUI: CENEKLHUsI, COPT, MOPOJa,

bu6mmoreka [JOK
https://m.edso0.ru/86



https://m.edsoo.ru/863e9214

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl gesiTeIbHOCTH

DJIEeKTPOHHbIE
(uudgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

1 JOCTHXXCHHUA
CEJICKLIUU PAaCTCHUM U
KHUBOTHBIX.

32

buotexnonorusa xak
0Tpacib
MIPOM3BO/ICTBA

HITAMM, JOMECTUKAIIUS, UIH
OJIOMAIITHUBAHHE, [ICHTPHI
MHOT000pa3us ¥ MPOUCXOKICHUS
KYJIbTYPHBIX PACTCHUN W )KHUBOTHBIX,
rudpuAM3aIys, HCKYCCTBEHHBIN
otOop. Ha3piBaTh U cpaBHUBATH
OCHOBHBIE 3TaIlbl PA3BUTHUS CEIICKIIHH.
W3narare yuenne H. 1. BaBunosa o
IEHTPAX MPOUCXOKICHHS
KYJIbTYPHBIX PAaCTEHUH; pa3inyarh
IIEHTPHI Ha KapTe MHUPA, CBA3BIBATH HX
MECTOTIOJIOKEHUE C OUaramu
BO3HUKHOBEHUS JIPEBHEUIITHX
nuBun3anuii. CpaBHUBATH COpTa
KYJIBTYPHBIX PACTCHHM, TOPOIBI
JIOMAITHUX KUBOTHBIX U X JHKUX
npeaKoB. ONEeHUBATh POJIb CEEKITNU
B 00€CIIEYCHHUH MTPOJIOBOJIHCTBEHHON
0€30MacHOCTH Y€JIOBEYECTBA.
PackpeiBaTh conepxaHue TEPMUHOB U
MOHSTUIN: HCKYCCTBEHHBIN OTOOD,
MacCOBBIN 0TOOP, MHIUBU Ty AJTbHBIN
0TOOD, IKCTEPHED,
OJIM3KOPOICTBEHHOE CKpEelIUBaHUeE,
YyHUCTast TUHUS, TeTePO3HUC,
HEPOJICTBEHHOE CKPEIMBAHNUE,
HCKYCCTBEHHBIN MyTareHes,
nosmruionpl. CpaBHUBATH (OPMBI
HCKYCCTBEHHOT'O 0TOOpa (MaccoBOro
Y UH/MBU]IyaJIbHOTO), BUIBI
rubpuan3anuu (OJIu3KOpOACTBEHHOM
Y OTJAJICHHOH), CITIOCOOBI TIOJTy4eHUS
noymIionsoB. [IpuBoauTh mpuMepsl
JTIOCTHKEHUH CEJIEKIIUU PACTEHUI 1
KUBOTHBIX. PacKkprIBaTh coiepikanue
TEPMHUHOB U TIOHATHUH:
OMOTEXHOJIOT U, KIIETOUHAs
WH)XCHepUsl, TeHHAs! HH)XXCHEPUS,
KJIOHHPOBaHHE, TPAHCTEHHbBIE
opranusmsl, MO (renernuecku
MOAU(PUIIPOBAHHBIE OPTAHU3MBI).
XapakTepru3oBaTh OMOTEXHOJIOTHIO
KaK OTpacib MPOU3BOJICTBA,
OCHOBHBIE JIOCTHXKEHUS
OMOTEXHOJIOTUH B 00JIacTH
MPOMBIIIJICHHOCTH, CETBCKOTO
X035ICTBA ¥ METUITUHBI.
[lepeuncnsaTh U XapakTepu30BaTh
OCHOBHBIE METOJIbI M IOCTHKEHHS

3e9214

bu6moreka [IOK
https://m.edsoo.ru/86
3e9214



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

DJIEeKTPOHHbIE
Koa-Bo
Ne (uudgposbie)
Tema ypoka aKaJeM. Buabl aeATe1bHOCTH
n/n o0pa3oBaTe/bHbIEC
4acoB
pecypchl
ouonmxkenepuu. O6CyxaaTb
HKOJIOTUYECKUE M ITHUECKHE ACTICKTHI
HEKOTOPBIX MCCIEIOBAHUI B 00JIaCTH
OMOTEXHOJIOTMH (KIIOHUPOBAHMS,
HCKYCCTBEHHOTO OIUIOI0TBOPECHHUS,
HAIpaBJICHHOTO U3MEHEHHS T€HOMA U
CO3/IaHUS TPAHCTCHHBIX OPTaHU3MOB).
33-34 | PezepBHOE Bpemsi 2 - -

PesepBHoe Bpems - 2 yaca (u3 Hux AKP — 2 yaca)

Hroro no nporpamme - 34 yaca. KP — 0, [1P — 4




TemaTnyeckoe niIaHUpoBaHue 10 yueOHOMY npeavery «buosorus»

11 kaace

DJIeKTPOHHbIE
Koa-Bo
Ne (uudgposbie)
Tema ypoka aKajaem. Buabl nesiteJibHOCTH
n/n o0pa3oBaTe/bHbIC
4yacoB
pecypcsl
Paznen 1. OBomounonHas o6uosorus - 9 yacos. KP -0 I1P - 1
OBoJtonys 1 PackphIBaTh coepkanue TepMuHoB u| budiamoreka [IOK
1 METOObI €€ 1 TIOHSTHI: DBOJIIOLINS, MIEPEXOTHBIC https://m.edsoo.rU/BG
HU3yYICHUS (bopMbl, pUIOreHETHYECKUE PSIbI, 3ea20e
Hcropus pazsutus BH/IbI-DH/IEMUKH, BUJIbI-PEIUKTHI, bubnuoreka [JOK
2 MpeCTaBICHHIA 00 1 3aKOH 3apO/IBIIIEBOTO CXO/ICTBA, https://m.edsoo.ru/86
3BOJTIOLUHU OUMOreHETUYECKUM 3aKOH, 3e9570
TOMOJIOTHYHBIE U AaHAJIOTUYHBIE Bu6moreka [OK
3 MHUKPO3BOJTFOIIHS 1 OpraHel, pyTIMMEHTApHBIC OpraHbl, https://m.edsoo.ru/86
aTaBu3Mbl. [lepeuncisiTh OCHOBHbBIE 3e9cle
Tomysus Kax ATaIbI pa)3<BHTH5{ 9BOJIFOIIMOHHOM
SNEMEHTApHAR TEOPUHU. apaKTepmoBaTL.
e IHALA BHIA 1 CBUJIETENLCTBA IBOJIIOLIUHU:
MaJI€OHTOJIOTUYECKHE,
IBOJTIOIUH.
ouoreorpaduueckue, bubnuoreka [JOK
JlaboparopHas _
4 pabora Ne 1 1 | sMOpuonornyecKue, CpaBHUTENIBHO https://m.edsoo.ru/86
- 3e99c6
«CpaBHEHHE BUIIOB aHATOMUYECKHUE, MOJIEKYISIPHO
o ouoxummueckue. [IpuBoauTh
MOPhOTOTHIECKOMY IPUMEpPHI TEPEXOAHBIX (hOpM
KPHTEPHION OpraHu3MOB, (PUIOTEHETHYECKUX
psnos. [IpuBoauTe GopMynupoBKU
ABwiKyme Cuiel 3aKOHOB OMOTE€HETUYECKOTO U Bubnuoreka ITOK
(dnmemeHTapHbIe .
5 1 3apOJIBIIIIEBOTO CXOJICTBA. PacKpbiBaTH https://m.edsoo.ru/86
(baKTOpH) coJepKaHue TEPMUHOB U HOHATHH: 3e9dad
SBOJTIOIIHI .
CUCTEMAaTHKa, €CTECTBEHHBIN 1
EcTecTBeHHLIH UCKYCCTBCHHBIN 0TOOP. bubmorexa [IOK
6 0T6Op 1 €ro hopMEI 1 XapakTepHu30BaTh OCHOBHBIE https://m.edso0.ru/86
9BOJIFOLIMOHHBIE UJIEU, KOHIIEIIUU 1 3e9ed0
PesynbTarsl TEOpUU; CPABHUBATH B3TJISAIbI HA BU]]
SBOJIIOLUU: n ’BoJironuio K. Jimuues, K. b.
MIPUCTIOCOOIEHHOCTh Jlamapka, Y. lapuna. OuieHuBaTh
OpraHu3MOB U BKIaj JIuHHes B pa3BuTHE
BHJI000pa30BaHuUE. CUCTEMATUKH U OOBSACHATH IPUHIIUIIBI
Ha%o alio Hasi OMHAPHOI HOMEHKIATYPHI i bubmorexa LIOK
7 paTop 1 P YPBL. https://m.edsoo.ru/86
pabota Ne 2 XapakTepu3oBaTh COJIep)KaHUE U 3e9fde
«Onncanue 3HAUEHUE 3BOJIOLMOHHON KOHIIEIINN
MPUCTIOCOOIEHHOCTH K. b. Jlamapka. OnieHuBaTth
OopraHusMma u eé €CTECTBEHHO-HAY4YHbIE U COLINAIbHO-
OTHOCHUTEIILHOTO SKOHOMHUYECKHE MPEATOCHIIKA
XapakTepa» BO3HHUKHOBEHUS IBOJIIOLIMOHHOM
Hamnpasnenus u Teopun Y. Jlapsuna. PackpeiBaTh bubnuorexa [IOK
8 nyTH 1 | comepxaHHe SBOIIOLHOHHON TeOpHH | https://m.eds00.ru/86

MakKpO3BOJIIOIUHN

Y. JlapuHa; cpaBHUBAThb

3e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
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Koua-Bo
Ne T
eMa ypoka aKajem.
n/n yp !
4acoB
9 Heob6parumocTth 1
SBOJTIOIIH

Buabl aesiTeIbHOCTH

HEOIPEIETEHHYIO U ONIPEACIIEHHYIO
U3MEHYUBOCTh, €CTECTBEHHBIN U
UCKYCCTBCHHBIN 0TOOP, POPMBI
OOpbOBI 32 CYIIIECTBOBAHHE.
OnuceIBaTh MOJIOKEHUS
CUHTETHUYECKOMN TEOPUHU IBOJIIOLIUU
(CTD) u 0OBSICHATD e€ 3HAYCHHE IS
O6uonoruu. PackpbiBaTh coqepxaHue
TEPMHUHOB U IOHATHUM:
MUKPOIBOJIIOLUS, BUJI, KPUTEPUHU
BHJIA, apeal, oMYA, TeHO(DOH]I,
MYyTaIi, KOMOMHAIIUU TEHOB.
XapakTepu3oBaTh BUJI KaK OCHOBHYIO
CHUCTEMAaTUYECKYIO ETUHUILY 1

LEJIOCTHYIO OMOJIOTHYECKYIO CUCTEMY.

Briiensite kpuTepun Buaa
(Mopdonoruueckui,
(buU3NOIOTHUECKHH, ONOXUMHYECKHH,
TeHETUYECKHI, SKOJIOTHUECKUM,
reorpauueckuit) ¥ MpUMEHATh
KPUTEPUU IJIs1 OTIMCAHUS KOHKPETHBIX
BUJIOB. XapaKTepU30BaTh MOMYIISIIHIO
KaK CTPYKTYPHYIO €JUHUILY BUJA U
3BOIONMH. ONUCHIBATH MOMYJIALINIO
10 OCHOBHBIM TOKa3aTeJIsIM: COCTaB,
CTpyKTypa. PackpbiBaTh coaepkanue
TEPMHHOB U TIOHATHUH:
KOMOHMHATHBHASI U3MEHUUBOCTb,
MyTalliy, MyTallMOHHBIN Mpo1iece,
HOMYJISIIMOHHBIE BOJIHBI, Ipeid
TEHOB, U30JISILIMSI, MUTPALIUH.
XapaxkTepu3oBaTh AIEMEHTapHbIC
(baKkTOPBI IBOTIOLUHU: MYTAIIHOHHBIN
nporecc, KOMOMHATHUBHAS
U3MEHYUBOCTb, MOMYIISALIUOHHBIC
BOJIHBI, JIpeii) reHOB, N30JISLIHS,
MUTpalus. YCcTaHaBIUBaTh
MPUYUHHOCIIEACTBEHHBIE CBSI3U
MEXy MEXaHU3MOM U Pe3yJIbTaTOM
NeUCTBUS ABMXKYIIMX CHUJIT
(smemeHTapHBIX PAKTOPOB)
9BONIIOIMH. PackpeIBaTh conepkaHue
TEPMUHOB U TIOHATHI: €CTECTBEHHBII
oT0op, 60pbba 3a CyIecTBOBaHHE.
OnuceIBaTh MEXaHU3M JCUCTBUS
€CTECTBEHHOT'0 0TOOPA.
Xapakrepu3oBatb (GOpPMbI
€CTECTBEHHOT'0 0TO0Pa (IBUXKYILHUH,

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/bHbIC

pecypchl




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl aesiTeIbHOCTH

CTaOMITM3UPYIONTUH, TU3PYIITUBHBIN)
Y CPaBHMBATbh UX MEXIY COOOil.
Xapakrepu3oBarb 60ps0y 3a
CYILLIECTBOBAHUE U CPABHUBATH €€
BUJIBI (MEKBHJIOBAsI, BHYTPHBHUIOBAS,
6opn0a ¢ HeOIAroMPUATHBIMA
(axTOpamMu BHEIIHEH CPEJIbI).
PackpeiBaTh conepxaHue TEPMUHOB U
MOHSITUHN: IPUCTIOCOOJIEHHOCT,
MTOKPOBUTEIHCTBEHHAS U
npefocTeperaronas OKpacka,
MacKHpOBKa, BU1000pa30oBaHUeE.
OnuceiBaTh MEXaHU3M
BO3HUKHOBEHUS TIPHUCIIOCOOJICHUN Y
OpraHu3MoB. BBISBIIATE 11O
M300paKEHUSIM, Ha KHUBBIX U
(UKCHPOBAHHBIX TTperapaTax
MIPUMEPHI MPUCTIOCOOICHHOCTH
PACTCHHI W KUBOTHBIX K YCIOBUSAM
cpenbl 0OUTaHMs, TI0Ka3bIBATh
OTHOCHUTEIIbHYIO 11€JIECO00Pa3HOCTh
npucnocoOaeHuil. XapakTepu3oBaTh
CHOCOOBI M1 MEXaHU3MBI
BUJI000pa30BaHNUs; ONIMCHIBATH U
CpaBHHMBATh OCHOBHbIE ()OPMBI
9KOJIOTMYECKOT0 U reorpauieckoro
BUI000pa3oBanus. PackpbiBaTh
coJiep>KaHue TEPMUHOB U MOHSATHI:
MaKpO3BOJIIOIUS, PUIIOTEHE3,
OMOJIOTUYECKHI TPOrpecc U perpecc,
apomopho3, uauoamanTamnus, oomas
JereHepans, afanTUBHAas paaualus.
XapakTepu3oBatb (HOpPMbI IBOIIOLUH.
BroisiBnsaTe apomopdo3sbl u
UAMOAJANTAlUK y PACTCHUN U
*KUBOTHBIX. CpaBHUBATH
OMOJIOTUYECKHIA Tporpecc u
Ounonoruveckuii perpecc, apomopdos,
UAMOAANTALUIO0 U OOIIYIO
JereHepaluio. BeisBisTh
B3aMMOCBSI3M MKy TyTAMHU U
HANPaBIECHUSMHU IBOJIOLUU Y
pacTeHUi U )KMBOTHBIX.

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pasznen 2. Bo3HukHOBEHHE U pa3BUTHE XKU3HU Ha 3emie - 9 waco. KP - 0 ITP - 0,5

10

Ucropus xu3Hu Ha
3eMiie 1 METOIEI €€
W3y4YeHUs

PackpsiBaTh cosiepkaHuE TEPMUHOB
Y TIOHSTUM: KpEallnOHU3M,
abuoreHes, BUTAIIU3M, TAaHCIIEPMUS,

dI'ucC
«Mo4 mKoga




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
qacoB

11

T'unoresnr
MIPOUCXOKICHUS
JKU3HHU HaA 3emiie

12

Pa3zButue xu3Hu Ha
3emiie 1O 3paMm U
nepuoaam

13

OCHOBHBIE ATaIBI
IBOJIIOIIHI
PacTUTENIBHOTO U
KUBOTHOT'O MUDA.
[IpakTnueckas
pabota Ne 1
«3yueHune
HCKOIAaeMBbIX
OCTaTKOB PACTEHUI
1 )KUBOTHBIX B
KOJUTEKITHSIX»

14

CoBpeMeHHas
cucrema
OpraHHYECcKOTo
MHupa

15

OBOIIONUA
YyeloBeKa
(anTpOTIOTEHE3)

16

JIBYOKyIe CHIIbI

(dakTopsr)
aHTPOIIOTeHE3a

17

OCHOBHBIC cTagnu
3BOJIIOIMH YCJIOBCKa

18

YenoBeueckue packl
U TIPUPOJIHBIE
ajanTalnun
4eJI0BEKa

Buabl aesiTeIbHOCTH

0mOI11033, KOalepBaThl, IPOOUOHTHI,
cumOuorenes. XapakTepu3oBarb
METO/Ibl U3YYCHUSI UCTOPUIECKOTO
npouuioro 3eminu. [lepeuncusrs
OCHOBHBI€ 3TaIlbl XUMHYECKOU U
OMOJIOTMYECKOM IBOJIOLIUH.
H3narate conep:kaHue rurnoTes u
TEOPHUIl BOBHUKHOBEHHS KM3HU Ha
3emuie (KpealroHu3Ma,
CaMOIIPOM3BOJIBHOTO 3aPOKICHUS
(CIOHTaHHOTO), TAaHCIIEPMUH,
runote3bl PHK-Mupa). OnucsiBats
skcniepuMenTsl C. Musnnepa u T
IOpu o nmoy4eHno OpraHnuecKux
BEILIECTB U3 HEOPTaHUYECKUX ITYTEM
abMoreHHoro cuHTe3a. PackpriBaTh
COJIEpKaHNE TEPMUHOB U TIOHITHIA:
90H, 3pa, Nepuoi, apoMopdo3sl,
HIAoamanTanu. 3HaTh
MOCJIEIOBATENILHOCTh S0HOB:
KaTapxeu, apxeu, mpoTepo30u,
danepo30ii; 3p: apxelnckas,
MPOTEPO30iCcKas, Majeo30cKas,
ME30301CKasl, KaWHO301CKas;
MIEPHOJIOB: KEMOPHUICKUH,
OPAOBUKCKUM, CHUTYPUHCKHUH,
JICBOHCKHI, KAMEHHOYT'OJIbHBIH,
MIEPMCKHUIA, TPUACOBBIN, FOPCKHUIA,
MEJIOBOM, MajJeOreHOBLIN U
HEOT'€HOBBIN, aHTPOIIOT€HOBBIH.
XapakTepru3oBaTh OCHOBHbIE
COOBITHS B Pa3BUTUH OPraHUYECKOTO
MUpa 10 3pam | MepruoiamMm
re0JIOTUYECKOW NCTOPUH; ITAIIBI
pPa3BUTHUA PACTUTEIHHOTO U
YKUBOTHOTO MUpa. Beraenuts
rJ1aBHBIE apOMOPGhO3bI PACTEHUN U
KUBOTHBIX. CpaBHUBATh MEXITY
co0oil mpeacraButeneit
CUCTEeMAaTUUYECKUX TPYIIIT
OpPTaHU3MOB, BBISIBIISITH YEPTHI
YCIIOKHEHUS U TIPUCTIOCOOIEHHOCTH
K YCIIOBUSIM KHU3HU. PackpbIBaTh
COJIepKaHu€e TEPMUHOB U MOHSITHIA:
CUCTEMAaTHKa, UCKYCCTBEHHAS U
€CTECTBEHHAs KJIacCU(UKAIIUS,
OuHapHas HOMEHKJIaTypa, IPUHITUT
UEPAPXUYHOCTU. XapaKTepU30BaTh

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [IOK
https://m.edsoo0.ru/86
3ead5ab

bu6mmoreka [{OK
https://m.edsoo.ru/86
3eabbe

bu6moteka [IOK
https://m.edsoo.ru/86
3ea8bc

bu6moreka [IOK
https://m.edsoo.ru/86
3ead8e

bu6moreka [IOK
https://m.edsoo.ru/86
3eac2c

bu6moreka [IOK
https://m.edsoo.ru/86
3ead44

OI'UC
«Mos mKoa»

bu6mmoreka [JOK
https://m.edsoo.ru/86
3eaea?2



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl aesiTeIbHOCTH

COBPEMEHHYIO CUCTEMY
OpraHMuYecKoro mupa. PackpoiBarb
COJIEpKaHNE TEPMUHOB U MIOHITHI:
AHTPOIIOJIOTUsl, AHTPOTIOT€HE3,
4esoBeK pazymHbIi(HOmMO sapiens),
IPSIMOXOKJEHHE, BTOPas
curHanpHas cucrema. Ilepeuncnsare
3a/1a4y aHTPOIIOJIOT MU, ITATIbI
CTaHOBJIEHUS U Pa3BUTHUS
MPEJCTABICHUN O TPOUCXOKICHUU
yenoBeka. M3marate OCHOBHBIE
nosnoxenus reopun Y. JlapsuHa,
KPUTHYECKU OIICHUBATh HEHAYYHYIO
MH(OPMALIUIO O TPOUCXOKICHUH
YyelloBeKa. 3HaTh CUCTEMAaTUYECKOe
moJtokeHue Buaa Homo sapiens,
MePEYHCIIATh ero Mopdooro-
aHATOMUYECKHUE MPU3HAKU PA3HOTO
YpOBHS (THII, KJIacC, OTPSI U JIp.).
YcTanaBnuBaTh 4epThl CXOJICTBA U
pa3nuuMii yenoBeKa U KUBOTHBIX.
OOBSACHATDH U OLICHUBATh 3HAUCHUE
HAy4YHBIX 3HAHUI O MPOUCXOXKACHUN
YyeJloBeKa JUIsd MOHUMAaHUs MecTa U
poJIK YeNoBeKa B IPUPO/IE.
PackpriBaTh conepxaHie TEPMUHOB
U TIOHATUH: (haKTOPbI
aHTpPOIOreHe3a, TPYIIoBOe
COTPYJIHHYECTBO, peUb, OpyAUHAs
NEeSITeNIbHOCTD, MOJUMOP(PHU3M.
XapakTepru30oBaTh JBUKYIINE CUJIBI
(dakTophl) aHTpOTIOrEeHE3A:
OMOJIOTUYECKHE U COLIMANIbHBIE,
CpaBHHMBATh UX MEXIY COOO.
PackpriBaTh comepxaHie TEPMHUHOB
U TIOHATUI: aBCTPATIONUTEK, YETIOBEK
YMEIIbIH, YeI0BEK MPSMOXO IS,
HeaHepTalel, KpOMaHbOHEIl,
HEOJINTUYECKAsI PEBOJIIOLINS,
HEPBOOBITHOE UCKYCCTBO.
XapakTepu3oBaTh U CPABHUBATH
MEXy COO0M OCHOBHBIE CTaIUU
IBOJIIOIIMM YEJIOBEKA:
XPOHOJIOTUYECKUH BO3PACT, apeall
pacnpocTpaneHusi, 00bEM roJI0BHOTO
Mo3ra, 00pa3 >KU3HU U OpyaAus
Tpyaa. PackpbeIBaTh coqep:kaHue
TEPMUHOB U NIOHSTUI: Pachl,

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl




DJIeKTPOHHbIE

Koa-Bo
Ne (uudgposbie)
w/n Tema ypoka aKaJeM. Buabl geATe1bHOCTH 06pasoBaTEIbHbIE
4acoB
pecypcsl
pacoreses, ColuaniapBUHU3M,
pacu3M, METHCALIUSL.
XapakTepu3oBaTh U CPaBHUBATh
IpeJICTaBUTENIEN YEIOBEYECKUX pac
pacKpbIBaTh MPUYUHBI U MEXaHU3MBI
pacoreHesa, NepeyuciiaTh U
NPUBOAUTH TIPUMEPHI
IPUCTIOCOOIEHHOCTH YeIoBeKa K
YCIIOBHSIM CPEJIbI, IPUMEPHI
IPHUCTIOCOOUTETBHOTO 3HAYCHUS
pacoBbIX MPU3HAKOB. [l0Ka3bIBaTh
enuHCTBO Buaa HOmMo sapiens,
HAy4YHYIO0 HECOCTOSITEIHOCTh
pPacoOBBIX TEOPUH, UJEH COLUAIIBHOTO
JTapBUHU3MA U pacu3Ma.
Paznen 3. OpranusMel u okpyxaromas cpeaa - 5yacoB. KP - 0P - 1
19 DKOJIOTHS KaK HayKa, 1 PackpsIBaTh coziep>kaHUE TEPMHUHOB U
Cpensl oOuTanus u IIOHSATHIA: 9KOJIOTHS, [OJICBbIC bubnuorexa [JOK
20 IKOJIOTHYECKUE 1 | HaOmozeHus, OKCIEPUMEHTE, https://m.edsoo.ru/86
daxTopsI MOHHUTOPHHT OKPY’KaIOIEeH Cpebl, 3eafec
ABHOTHYCCKIE MOJIETUPOBaHUE, SKOJOTHYECKOe
baxTopsL. MHPOBO33PEHHC. [lepeuncnars 3anauu
JlaGopatopHas 9KOJIOTHH, €€ pa3/esbl U CBS3H C
paGota Ne 3. OpYrUMHU HayKamH. XapaKTepHu30BaTh
«Mopdoormiecke METO/Ibl SKOJIOrHYECKHX
0COOEHHOCTH uccneoBanui. Packpoisath . bu6mmoreka [IOK
21 pacTeHuil U3 pa3HbIX 1 COACPIKAHNC TEPMUHOB 1 MOHATHI. https://m.edsoo.ru/86
MECT OGHTAHISDY. cpena oOuTaHus, SKOJIOTHUECKUe 3eb10e
JlaGopatopHas bakTopsl, 6I/IOJ'IOFE/I‘IGCKI/II/I ONTUMYM,
paGota Ne 4. OTPaHUYUBAIOIINHA (JTUMUTUPYIOLTUHN )
«BIIHsHIC CBETA HA dakTop. XapakTepru3oBaTh yCIOBHS
POCT H pasBuTHE cpel oOuTaHUsI OPraHU3MOB;
YepEeHKOB KOJIeycay K1acCHUIMPOBATH
XapaKTepU30BaTh IKOJIOTUYECKUE
buotnueckue @aI:(TopLE: abuoTHyeckue, bubmorexa [IOK
22 1 https://m.edsoo.ru/86
(bakTopbl OMOTHYECKUE U aHTPOIIOTECHHBIE. 36h348
OnuceIBaTh JeMCTBHE 3KOIOTMYECKHX
Ty S —— (akTOpOB HA OPTAHU3MBI.
XapaKTEPHCTHKH XapakTepu3oBaTh 0COOEHHOCTH
TOMYISIHH. CTPOCHUS M XKU3HEACATEIbHOCTH
TpakTHuecKas pacTeHHi 1 )KUBOTHBIX PA3HBIX Cpejl
23 | pabora Ne 2 1 | oburamms. Packpemsarh conepxanue oruc
«IToncuéT TEPMHHOB M MOHATHH: abuotndeckue | «Most IIKOIa»
LTOTHOCTH (baxTopsl, GOTONEPHUOTU3M,

MOMYJISALUI pa3HbIX
BUJIOB PacTEHHID»

OHOJIOTHYECKHUE PUTMBI.
AHaHI/ISI/IpOBaTL JeficTBHE CBCTa,
TCMIICPATYPhI, BJIA2JKHOCTH HaA



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
qacoB

Buabl aesiTeIbHOCTH

OpraHu3Mbl U IPUBOJUTH IPUMEPHI
IPUCTIOCOOIEHHOCTH OPraHU3MOB.
[IpoBouTh OMOJIOTHYECKHE
HaOMroIeHNs 1 0(POPMIIATH
pPE3yIbTAThI TPOBEAEHHBIX
HabOmoaeHui. PackpbiBath
COJICpKaHNE TEPMUHOB U TIOHATHI:
ouoTHueckue GpakTopsl,
XMILHUYECTBO, apa3uTU3M,
KOHKYpEHLUS, MyTyaJIu3M, CUMOHO3,
KOMMEHCAJIN3M, HaXJICOHHIECTBO,
KBapTUPAHCTBO, AMEHCAJIN3M,
HEUTpaIN3M. XapaKTepu30BaTh
Oouotnyeckue GakTopsl U BUIBI
B3aWMOOTHOILIECHUN MEXITY
OpraHu3Mamu; MPUBOJAUTH IPUMEPHI
B3aUMHOM TIPUCTIOCOOJICHHOCTH
oprann3mMoB. CpaBHUBATh MEXY
c000M BUIBI OMOTHUYECKUX
B3aUMOJICVCTBHI OPraHU3MOB.
PackpeiBaTh conepxaHue TEPMUHOB U
HNOHATHN: TOMYJISILMS, YACICHHOCTD,
IUIOTHOCTB, POXKAaEMOCTb,
CMEPTHOCTb, IPUPOCT, MUTPALHS,
JMHAMMKA YACICHHOCTH MOITYJISALUH.
XapakTepru30BaTh OCHOBHBIE
II0KA3aTeI U IKOJIOTHYECKYIO
CTPYKTYpY NOIyJISIIUH; ONIUCHIBATh
MEXaHU3MBI PETYIISAUN YACICHHOCTH
HOILYJISILIMH.

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

Pasznmen 4. Coo

omiecTBa 1

sKoJiornueckue cucrteMsl - 9 gacoB. KP-0IIP -0

24

CooOmecTBa
OpPraHU3MOB —
OHOLIEHO3

25

OKOJIOTUYECKUE
CUCTEMBI
(?KOCUCTEMBI)

26

OcHoBHBIC
moKasaTeinu
9KOCHUCTEMBI.
DKOIOTHYECKHE
MUPaMUIbI.
CsolicTBa
DKOCHCTEM.
Cyxkueccust

27

[Ipuponusie
9KOCHUCTEMBI

PackpriBath copepkaHue TEPMUHOB
Y IIOHATHIA: OMOLIEHO3, IKOCUCTEMA,
OHOreoLEeH03, BUIbI-IOMUHAHTEI,
9KOJIOTHYESCKAs HUIIIA.
XapakTepru3oBaTh OMOIICHO3
(coo0111ecTBO), €ro BUAOBYIO,
MPOCTPAHCTBEHHYIO U TPOPHUECKYIO
CTPYKTYpbL. OOBSICHITH POJIb
KOMIIOHEHTOB OHOIIEHO3a B
NOJJIePKaHUU €r0 CTPYKTYpPBI U
CYILIECTBOBAHUS Ha ONPEAEIEHHON
tepputopuu. OOBICHATH
OMOJIOTUYECKUI CMBICIT IPYCHOCTH U
TUCTOBOM Mo3auku. CpaBHUBATH
KOMIIOHEHTHI OMOILIEHO30B, UX
BUJIOBYIO, TPOCTPAHCTBEHHYIO U

bu6moreka [IOK
https://m.edsoo.ru/86
3eb46a

bubmuoreka [JOK
https://m.edsoo.ru/86
3eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/86
3ebb5fa

dI'ucC
«Mo4 mKomga



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

No Koua-Bo
w/n Tema ypoxka aKajem.
4acoB

28 AHTpOIIOTE€HHBIE 1
IKOCUCTEMBI
buocdepa —

29 rIo0anpHas 1
JKOCHCTEMA 3eMITU
3aKOHOMEPHOCTH

30 CYIIIECTBOBAHHUS 1
ouochepsl
YenoBeuecTBo B
ouocdepe 3emiu.

31 CocymiecTBoBaHHE 1
TIPUPOJIBI U
YeloBeYCCTBA

32-33 | Pe3epBHBIii ypOK. 2

Buabl aesiTeIbHOCTH

TPO(UIECKYIO CTPYKTYpPHI, CBSI3U
MEXy OpranuzMamu. PackpbeiBaTh
COJIEpKaHNE TEPMUHOB U TIOHATHI:
DKOCHCTEMA, OHOTEOIIEHO3,
MPOTYIIEHTHI, KOHCYMEHTHI,
penyLeHTsl, TpOPHUIECKHE YPOBHH,
IUIIEBast ETb U CETh,
9KOJIOTUYECKUE TTHPAMH/IBI,
O6uomacca, mpoaYKIIHsI, CYKIIECCHSI.
XapakTepu3oBaTh CBOMCTBA
9KOCUCTEMBI (€€ CIIOCOOHOCTD K
JUTUTEITEHOMY CaMOTIOIIEPKAHHUIO,
OTHOCHTEJIBHO 3aMKHYTBIN
KPYTOBOPOT BEIIECTB,
HE0OXO0IMMOCTb [TOTOKA SHEPTHUH).
CpaBHHBATh TACTOMIITHBIE H
JCTPUTHBIC MTUTICBBIC TETTH,
TpoduYeCKre YPOBHH KOCUCTEMBI.
Paznmuath mupamMuabl PO TYKITUH,
MAPaMUJIbI YUCIICHHOCTH H
nupaMuiel Onomaccel. CoCTaBIIsATh
nenu u cetu nutanus. [lepeuncnsrs
CBOMCTBA 9KOCUCTEM: YCTOMUUBOCT,
CaMOperyJslus, pa3BUTHE
(cykneccust). OnuchIBaTh MEXaHU3M
NOJJIep>KaHusl paBHOBECHS B
IKOCUCTeMax. XapaKTepu30BaTh
CYKIIECCUHU, BBISBIISATH PUYUHBI U
o011Me 3aKOHOMEPHOCTH CMEHBI
skocucTteM. PackpbiBaTh conepxanue
TEPMHUHOB U TIOHATUI: BOJHbIE
9KOCUCTEMBbI, OUOTEOIIEHO3bI,
(UTOMIAaHKTOH, 300TJIAHKTOH,
6enroc, rymyc. [IpuBoauts
IPUMEPHI IPUPOAHBIX IKOCUCTEM
cBoei MecTHOCTU. CpaBHUBATh
HA3eMHBIE U BOJHbBIE IKOCUCTEMBI,
OpraHu3Msbl, 00pa3ymolrue pasHbie
Tpoduueckue ypoBHH. PackpbeiBaTh
coJiepaHue TEPMUHOB U MOHATHI:
aHTPOIIOT€HHAas SKOCHCTEMA,
arposkocucrema, yp0o3kocucrema,
6uopazHooOpasue. XapakTepu3oBaThb
arposKOCHCTEMBI U
ypOOIKOCHUCTEMBI, 0COOEHHOCTH MX
cymiectBoBanus. [IpuBoanuTh
PUMEPHI aHTPOIIOTEHHBIX
9KOCHCTEM CBOEI MECTHOCTH,

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

dI'ucC
«Mod mKoga»

bu6mmoreka [{OK
https://m.edsoo0.ru/86
3ebb5e

bu6mmoreka [{OK
https://m.edsoo0.ru/86
3ebd16

OI'uC
«Mos IIKOJIay
bu6moreka [IOK
https://m.edsoo.ru/86
3ebale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl aesiTeIbHOCTH

OTIHMCBIBATH X BUIOBOW COCTaB U
cTpykTypy. CpaBHUBATH COCTaB U
CTPYKTYPY NPHUPOJIHBIX SKOCHUCTEM H
arpodKOCHCTEM, arpPOIKOCUCTEM H
ypOo3kocuctem. PackpriBathb
COJIEpKaHNE TEPMUHOB U TIOHATHI:
ounocdepa, )KUBOE BEIIIECTBO,
JTMHAMUYECKOE paBHOBECHE.
OuenuBats Bkian B. U.
BepHnajckoro B co3gaHue ydeHus o
ouocdepe. Xapakrepru3oBaTh COCTaB
o6uochepsl, GyHKIIMH )KUBOTO
BellecTBa Onocgepsl 1 ONPEeaTh
(Ha xapre) obnactu ero
HauOOJIBIIETO PAaCIPOCTPaHEHUS.
[TpuBOANUTE TIPUMEPHI TPOSIBIICHUS
(GyHKIMI )KUBOTO BEIIeCTBa
o6rocdeppl, OMOreOXUMUYECKON
JeSITeThHOCTH YETIOBEKA.
[TepeuncnsaTs 0coOeHHOCTH
Oorocdepsl Kak TI00aTbHON
3KocucTeMbI 3emiind. PackpriBaTh
coJiep>KaHue TEPMUHOB U TMOHSATHI:
IIEJIOCTHOCTh OMOC(epBhl, KpyroBOPOT
BEIIECTB, OMOTEOXUMUYECKHE ITUKIIBI
AJIEMEHTOB, 30HATBHOCTh OHOCHEPHI,
6uoMbl. ONUCHIBaTh KPYyrOBOPOT
BEIIECTB, OMOTEOXUMUYECKHIE ITUKIIbI
aszoTa u yriepoja B omocdepe.
OOBACHATH NPUYHUHY 30HATILHOCTH
ouocdepsl. [lepeuncnars u
XapaKTepU30BaTh OCHOBHbIE OMOMBI
cyu 3emiu. PackpreiBaTh
coJiep>KaHre TEPMUHOB U MMOHSTHIA:
AHTPOTIOTEHHBIE U3MEHEHUS,
9KOJIOTHYECKUN KPU3HUC, TTI00AIbHbBIE
npoOiieMbl. XapaKkTepu30BaTh
ouochepHyro poib YeTIOBEKa.
[IpuBOAUTE IpUMEPHI
AHTPOTIOTEHHBIX U3MEHEHU B
ouocepe. OLieHUBATH OCTEACTBUS
3arpsi3HEHUS BO3AYIIHOM, BOJHOU
Cpelibl, U3MEHEHHUS KIIuMaTa,
COKpalleHusi OnopasHooOpasusl.
dopmynupoBaTh COOCTBEHHYIO
MO3HIIMIO IO OTHOILIEHHIO K
II00ANBHBIM U PETUOHATLHBIM
9KOJIOTHYECKUM TpoliieMam,

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl




n/n

Tema ypoka

KoJ-Bo
aKajaeM.
Jac0oB

Buabl aesiTeIbHOCTH

apryMEHTUPOBATh CBOIO TOUKY
3penus. Ha3piBaTh IpU4HHbI
IIOSIBJICHUS IIPUPOIOOXPAHHOU
9TUKH, PACKPBIBATh 3HAYCHUE
mporpecca ajs IpeoaoIcHAs
9KOJIOTMYECKOTO KpU3HUCa.
PackpsiBaTh cozep:kaHuE TEPMUHOB
Y IIOHATUM: PALIMOHAJIBHOE
IIPUPOIONOJIB30BAHUE, YCTOUYUBOE
pa3BUTHE, KODBOJIFOLUS.
XapakTepu30BaTh PALIMOHAIBHOE
VICITOJIb30BAHUE ITPUPOIHBIX
pPEeCypCOB; OCHOBHBIE IOJIOKEHUS
KOHIIETIIIMY YCTOMYHUBOTO Pa3BUTHS.

DJIeKTPOHHbIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchl

PesepBHoe Bpems - 2 yaca (u3 Hux AKP — 2 yaca)

Hroro no mporpamme 33 waca. KP -0 TIP - 2,5




