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IlosicHuTeILHAS 3aMUCKA

Mecto yuyeOHOro npeaMera B y4eOHOM IJIaHE
Jliis u3ydeHus OMoJioruu Ha 0a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezento), B 11 kimacce — 34 yaca (1 yac B HezIelno).

B3anMocBsI3b ¢ IporpaMmoii BOCIIMTAHUS
Hcnonb3oBaHue BOCHUTATEIbHBIX BO3MOYKHOCTEH COJEp)KaHUS  ydyeOHOro IpeaMera
«buonorus» coCTOUT B CIIEIYIOLIEM:

e ;s (QopMUpOBaHHA Yy OOYydYalOUIMXCS TPAJAULMOHHBIX JIyXOBHO-HPAaBCTBEHHBIX H
COLIMOKYJIBTYPHBIX LIEHHOCTEH 4epe3 MOoJ00p COOTBETCTBYIOLIMX 3aJad JJIsl peIIeHMUs,
poOJIEeMHBIX CUTYalui A7l 0OCYXKIEHMSI B Kiacce;

e BbHIOOP M HUCMONB30BAHME HAa ypOKaX METOJIOB, METOAMK, TEXHOJOIHH, OKa3bIBAIOLINX
BOCITUTATENIbHOE BO3/EWCTBUE HA JIMYHOCTb B COOTBETCTBHUM C BOCIHUTATEIbHBIM
uJeanoMm, LIeJbI0 U 3a7ja4aMyu BOCTIUTAHUS;

® [pUBJICYCHHE BHUMAHUS 00yUYaIOUXCs K IEHHOCTHOMY aClEeKTy U3y4aeMbIX Ha YpOKax
SIBJIGHUH, OpPraHu3aluio UX paboThl C MOJy4aeMOM Ha ypOKe COLMAJIbHO 3HAUYMMOM
nHpopmanel — WHUIUHPOBAHUE €€ OOCYXKICHHS, BBICKA3bIBaHUS OO0YyYarOIIMMUCS
CBOEr0 MHEHHS IO €€ MOBOJTY, BEIPAOOTKH CBOETO K HEW OTHOIIECHHUS;

® IpPUMEHEHHWE Ha YpPOKaX WHTEPAKTUBHBIX (opM paboTel € OOy4YarOUIMMHUCS:
UHTEJJIEKTYaJbHBIX WP,  CTUMYJUPYIOUIMX  TIO3HABATEIbHYIO  MOTHBAIIHIO
oOyuaronuxcs; JTUCKYCCHH, KOTOPBIE IAl0T 00y4aroluMCcsl BO3MOKHOCTh TPUOOpECTH
OTIBIT BeJIEHUS KOHCTPYKTUBHOTO JHAaJiora; TPyNIoBoil paOoThl WM paboOThl B mapax,
KOTOpBIE€ ydaT OOYdYarolIMXCsl KOMaHIHON paboTe M B3aMMOJAEHCTBHIO C JAPYIMMHU
00yJaroIMMUCS;

® VHULMUPOBAHUE U MOJAEPHKKY HCCIEA0BATENIBLCKON IEATENbHOCTH OOy4arolMXcs B
paMKax peaJu3alud HMMHM WHAWBUIYAJIbHBIX M TPYIIOBBIX HCCIIEA0BATEIBCKUX
IPOEKTOB, YTO  JacT  OOy4yaroIMMCA  BO3MOKHOCTb  IIPHOOPECTH  HAaBBIK
CaMOCTOSITEJIBHOTO PpEIIEHUs] TEOPETHYECKOM MNpoOsieMbl, HaBbIK T€HEPUPOBAHUS H
oopMIIeHHsI COOCTBEHHBIX U/I€H, HABBIK YBaXXUTEJIBHOIO OTHOLIEHUS K YY)KUM MM,
o(QopMIICHHBIM B paboTax IpYrux MccieqoBaTenel, HaBbIK MyOJIMYHOTO BBICTYIUICHUS
nepes ayIuTopuel, apryMeHTUPOBAHMs U OTCTAUBAHUS CBOEH TOUKU 3PEHHUS.

Conep:xanue y4eOHOro npeamera
10 kaace

Tema 1. buonormsa kak Hayka. buonorus xak Hayka. CBs3p Ouosiorun ¢
OOIIECTBEHHBIMU, TEXHUYECKHUMH U JPYTUMHU €CTECTBEHHBIMH HayKamH, (uinocodueil, 3STUKOH,
ACTETUKON U TipaBoM. Posb Guonoruu B popMUpoBaHUM COBPEMEHHOW Hay4YHON KapTHUHBI MHpA.
Cucrema 6MOJIOTMYECKUX HAYK.

MeTtopl TO3HAHUS KUBOW MPUPOAbI (HAOII0IEHUE, SKCIIEPUMEHT, ONTMCaHNe, H3MEpPEHNE,
KJaccuukalys, MOJICTMPOBaHKE, CTATUCTUYECKass 00pabOTKa TaHHBIX).

Jlemoncmpayuu: loptpersr: Y. lapsun, I'. Mengens, H. K. Konbsuos, x. Yorcon u .
Kpuk.

Tabmuie! U cxeMbl: «MeToIbl MO3HAHUS )KMUBOW TIPUPOIBD.

Jlabopamopusie u npakmuueckue pabomi:

[Ipaktueckas pabota Ne 1. «lcmonmp3oBaHue pa3IUYHBIX METOJOB MPH HW3YYEHUU
OMOJIOTHYECKHX 0OBEKTOBY.

Tema 2. 7Kuble cucteMbl U uX opraHu3anus. JXuBble cucTeMbl (OMOCHCTEMBI) Kak
npeaMeT uzydeHus: ouonaoruu. OTiar4ure )KUBBIX CUCTEM OT HEOPraHHUECKOU MPUPOIBI.

CpoiictBa OumocucteM © HUX pa3HooOpasue. YPOBHU OpraHU3alMd OUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOIYJSILMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKU ), OMOChEPHBIH.



Hemoncmpayuu: Tabmuuel u  cxembl: «OCHOBHBIE TPHU3HAKH JKU3HW», «YPOBHH
OpraHMu3al|K KUBOU IPUPOBI».

O6opynoBanue: Moaens MoJiekyinsl JJHK.

Tema 3. XuMu4ecKHi C€OCTAB M CTPOEHHE KJETKH. XHMUYECKUI COCTaB KIIETKH.
XUMHUYECKUE DIIEMEHTBI: MaKpO3JIEMEHTbI, MUKPOJIEMEHThL. Boga 1 MuHEpanbHbIE BELIECTBA.

@OyHKIMM BOJbl M MHUHEpPAJIbHBIX BeUIECTB B KieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CocraB u crpoeHue 6eykoB. AMMHOKHUCIOTE — MOHOMEpBI OenkoB. HezameHuMmble
U 3aMEHHUMbIE AMHHOKUCIOTH. AMHHOKUCIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (IepBUYHAs, BTOpUYHAs, TPETHYHAs W 4YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. bronorudeckue QyHKIIUU OCITKOB.

®epMeHThl — Ouosornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas crneuu@uuHocTb. Kodepmentsl. Burtamunbpl. OTinuuss  QEepMEHTOB  OT
HEOPraHMYECKUX KaTau3aTopoB.

VYrieBoapl: MOHOCaxapuIbl (TJIFOKO3a, puO03a U Ie30KCUprbd03a), Jucaxapuibl (caxaposa,
JaKTO3a) W ToJMcaxapunibl (Kpaxmai, TJIMKOTEH, IeJUINio3a). buonorudeckue ¢GyHKIUU
YTJIEBO/IOB.

Jlunuael: Tpurnuuepunasl, Qocdonunuasl, crepounsl. ['mapodmibHO-TUAPO(POOHBIE
cBoiicTBa. buonornueckue ¢ynknuu nunuaoB. CpaBHEHHE YITIEBOJOB, OEIKOB U JMIMJOB KaK
MCTOYHUKOB PHEPIHH.

Hyxnennossie kucnotsl: /IHK n PHK. Hykieotnasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJOT.
Crpoenue u ¢ynkuuu JIHK. Crpoenne u ¢ynxuuun PHK. Bunet PHK. AT®: crpoenue u
GyHKIMH.

[utonorusa — nHayka o kierke. Kierounass teopusi — mpuMep B3aMMOACHCTBUS UIEH U
(hakTOB B HAYYHOM MMO3HAHUU. MeTO/Ibl U3YUEHHUS KIETKH.

Knetka kak nemnocrHas xuBas cucrema. OOuue Npu3Haky KJIETOK: 3aMKHYTasl Hapy»KHas
MemOpana, mosiekynbl JJHK kak renernueckuii ammapat, cucteMa CHHTE3a Oeka.

Tunel KkIeTok: »syKapuoTHYeckas M mpokapuoThueckas. (OCOOEHHOCTH CTPOEHUSs
MpOKapUOTHIECKOM KieTku. Kietounas crtenka 6akrepuii. CTpoeHHE DYKapUOTUUYECKON KIICTKH.
OCHOBHBIE OTJIUYHS PACTUTEIBLHOM, )KUBOTHOW U TPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHas CTEHKA, IIMKOKAIUKC, UX (YHKIIHH.
[Inazmatuueckass memOpana, e€ cBoiictBa W (QyHkuuu. [luTomnmazma u e€ opraHoUIbI.
OnnomemOpannbie opranou bl kietku: DIIC, anmapar ['oabmku, mu3ocombl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IUacTuibl. [IpoucxoxkaeHue MUTOXOHAPUN U IJIACTHU.
Buner mnactun. HememOpanHbie opraHouibl KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, HEHTPUOJIH,
pECHUYKH, KIyTUKU. ODyHKIUU OPraHOUI0B KIETKU. BritoueHusl.

SAnpo — perynsTopHslil neHTp kieTku. CTpoeHue sapa: sijaepHas 000J0UuKa, KapuoIuia3ma,
XPOMATHUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeLECTB B KIETKE.

Hemoncmpayuu: lloptpetsl: A. Jleenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos,
Hx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHMUYECKHX D3JEMEHTOB B  HEKHUBOH IPHUPOJIEY,
«PacrpeneneHne XuMU4YECKUX JIEMEHTOB B )KUBOU ITPUPOJIE».

Tabmuuer u cxemsl: «llepuoanyeckas TabnuIa XUMHUYECKHUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJIbI», «brocunTes Oenkay, «CtpoeHue MoJiekyisl Oenka», «CTpoeHue gepmeHTay,
«Hyxneunossle kucnotsl. JJHK», «Crpoenne monekynsl AT®», «CTtpoeHne 3ykapHuOTHYECKON
KIeTKn», «CTpoeHHE XUBOTHOM KIETKNW», «CTpOeHue pacTUTENbHOM KiIeTku», «CTpoeHue
IIPOKapUOTHYECKOH KIETKN», «CTpOCHHE AApa KIETKNY, «YTIIEBOJBD, «JIUIHUIbD).

OGopynoBaHue: CBETOBOM MHMKPOCKOIN, OOOpyJOBaHME Ul IPOBEACHHA HaOIIOAEHMH,
U3MEPEHUH, SKCIIEPUMEHTOB, MHUKpOIpENnapaTbl pacTUTENbHbIX, KHUBOTHBIX M OaKTEpUAIbHBIX
KIIETOK.

Jlabopamopnvie u npakmuyeckue pabomul:



Jlaboparopuass padora Ne 1. «/3ydeHue KaTalMTUYECKOW aKTUBHOCTH (DEpMEHTOB (Ha
MpuMepe aMusIa3bl WA KaTajlas3bl)».

Jlaboparopunas pabora Ne 2. «M3ydeHHE CTPOCHHSI KIETOK pPACTEHUH, >KUBOTHBIX M
OakTepuit 01 MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U MX OMHCAHUE).

Tema 4. XKusHenesiTelbHOCTh KieTkn. OOMEH BeIIECTB, WM METa0OJIM3M.
AccuMmiianus  (TUIACTUYECKUM OOMEH) M JIUCCUMWIIALMS (SHEpPreTuYeckuii oOMeH) — Be
CTOPOHBI €IMHOTO Mporecca MeTabonmm3ma. Poiib 3aKOHOB COXpaHEHHUs BEUISCTB M JYHEPTUH B
MIOHUMaHUU MeTaboIu3Ma.

Tuner oOMeHa BemecTB: aBTOTPOGHBIA U reTepoTpodHbii. Pob GepMeHTOB B 0OMEHE
BEILIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBas ¢a3el ¢GoTocuHTe3a. Peakiuu QorocwHTE3A.
DddexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A JIJIsl KU3HU Ha 3emiie. BriusHue ycioBuit
cpenbl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €T0 TPOIYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XEMOCHUHTE3UPYIONMe OaKkTepuu. 3HAUYEHHWE XEMOCHHTE3a MJisl KU3HU Ha
3emue.

DHepreTuyeckuid oOMEH B  KJeTke. PacmiermieHne  BeIeCTB,  BBIACICHHUE U
aKKyMYyJUPOBAaHHUE SHEPIUHU B KJIETKE. DTallbl 3HepreTuyeckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. KuciopogHoe OKHCIEHWE, WIM KIETOYHOe JbixaHue. OKHCIHTEIBbHOE
dhochopmmpoBanue. DPHEKTUBHOCTh FHEPTETUIECKOTO OOMEHa.

Peaknmun matpuunoro cuHTe3a. ['enernueckass wuHpopmanusa u JIHK. Peamuzarus
reHeTuYecKkoil MHpopmanuu B KieTke. ['eHeTuueckuil KoJ U ero cBOMCTBa. TpaHCKpUNLIUS —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres 6enka. Jransl TpaHcasuuu. KoaupoBanue
aMUHOKHCIIOT. Posib pubocom B GuocrHTe3€e Oenka.

Hexnerounsie ¢dopmbl xu3HM — BUpPYChL. HMctopus otkpeitus BupycoB (. U.
NBanoBckuii). OCOOEHHOCTH CTPOCHHUS M KU3HEHHOTO ITMKIa BUpycoB. bakrepuodaru. bonesnun
pacTeHMid, )KMBOTHBIX U YeJIOBEeKa, BhI3bIBacMble BUpycaMu. Bupyc nMMyHoeduIuTa denoBeka
(BUY) - Bozoymurenr CIIMJla. OOpaTHasi TpaHCKpPUIIIIKS, peBepTasa M HMHTETpasa.
[TpodunakTrka pacnpoCTpaHEHHs BUPYCHBIX 3a00I€BaHUM.

Jlemoncmpayuu: Tloptpetsl: H. K. Konsnos, /1. . UBanosckui, K. A. Tumupsses.

Tabmuet  u cxembl: «Tunbel  nuTanus», «Merabonusm»,  «MHUTOXOHIPUSY,
«OHepreTruueckuii oomen», «Xmopormiact», «Dotocuntes», «Ctpoenune JJHK», «Ctpoenue u
¢byHkuuoHupoBanue reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupyce»,
«bakrepuodarn», «Ctpoenue u ku3HeHHBIM 1uKka Bupyca CIIWIa, Oakrepuodaray,
«Pemmukanus JTHK».

O6GopynoBanue: moaenu-ammmkanuu «Yasoenue [IHK u tpanckpunmus», «buocunres
6enkay», «CTpoeHue KIeTKuy, Moaens cTpykrypsl JJTHK.

Tema 5. PasMHoOkeHMe 1 MHAUBHAYAJbHOE Pa3BUTHE OPraHM3MoOB. KileTouHbIN LUKIL,
WM KU3HEHHBIA UK KiIeTku. MHTepdaza u mutos. Ilponeccsl, nporekarmue B uHTEpdase.
Pennukanus — peakuus matpuusoro cunteza JJIHK. Ctpoenue xpoMocoM. XpoMOCOMHBIN Ha0Op
— KapuoTun. JIUMIOMIHBIMA W TAIUIOWAHBIA  XpOMOCOMHBIE HAOOpBL. ~ XPOMATHUIBL
[{uTonornyeckue OCHOBBI PA3MHOKEHHUS U MHAUBUIYaIbHOTO PA3BUTHS OPTaHU3MOB.

Henenne xnetkn — muto3. Cramum mwurtosa. Ilpouecchl, mpoucxonsdiide Ha pa3HbIX
CTaAMsIX MUTO3a. BHOJIOTMYEeCKUi CMBICIT MUTO3A.

[Iporpammupyemast rubesh KIETKH — aromnTo3.

@opMBI  pa3MHOKEHHsI OpPraHM3MoOB: Oecroioe W ToloBoe. Buapl Oecmonoro
Pa3MHOXKEHHUSI: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKIETOYHBIX, CIIOPOOOpa3zoBaHUeE,
BEreTaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHMPOBAaHHWE OPraHM3MOB, €0 3HAYEHUE s
CEJICKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECTOJIOTO.

Meiio3. Cragun wmeio3a. I[lpomeccel, mpoucxonsmiue Ha cragusx meioza. [loBenenue
xpoMocoMm B Mero3e. Kpoccunrosep. bronornueckuii cMbICi 1 3HaUEHUE Mei03a.



l'amerorenes — mporecc 0Opa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10JIOBBIEC kKele3bl:
CEMEHHUKHU U sinyHuKHU. OOpa3oBaHME M Pa3BUTHE MOJIOBBIX KJIETOK — rameTr (CrepMaTo30uj,
AllleKIeTKa) — crepMaroreHe3 U oBoreHe3. (OcoOeHHOCTH CTpOeHUs SHUEKIETOK W
cnepmaTto3ouioB. OmnoaoTBopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTHe (OHTOreHe3). OMOpHOHAIBHOE pa3BUTHE (IMOPHUOTEHE3).
Oranbel 3MOPHOHATIBHOTO PA3BUTHS Yy IO3BOHOYHBIX YKUBOTHBIX: JPOOJICHHWE, TacTpYJISAIus,
opranorenes. [loctamOpuoHanbHOE pa3zBUTHE. THIBI TOCTIMOPHOHAIBHOTO PA3BUTHS: MPSMOE,
HenpsiMoe (JIMYMHOYHOE). BiusiHue cpenpl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3BIBATh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButue pacrennit. OHTOreHe3 BETKOBOTO PACTEHUsSI: CTPOCHUE CEMEHH, CTaIHH
pa3BUTHSL

Jemoncmpayuu: Tabmunpl 1 cxembl: «DOpMBI pa3MHOKEHHUS OPraHU3MOBY», «JIBOiHOE
OIJIOJIOTBOPEHHE Y IBETKOBBIX paCTCHUIN», «BereTaTuBHOE pa3MHOKEHUE PACTCHUI, «lleneHue
KJIeTKH Oaktepuit», «CTpOeHHE TMOJIOBBIX KIETOK», «CTpoeHHe XpoMOCOMbI», «KieTouHbIi
ki, «Pemmkamusa JIHK», «Mwurtos», «Meio3», «lIpsmoe u HemnpsMmoe pa3BHUTHEY,
«["ameToreHe3 y MIIEKOTIUTAIONINX U YeJIOBEeKa», « OCHOBHBIE CTAJNH OHTOTCHE3a).

OGopynoBaHue: MHKPOCKOT, MUKpomnpenapatbl «CrnepmMaTo30ubl MIIEKOUTAOIIETOY,
«SlinekneTka MiekonuTarmero», «KaproknHe3 B KJIETKaxX KOpemKa JIyKa», MarHUTHas
Mo/ienb-anmuinkanus «Jlenenue knetkn», moaens JIHK, Moaens meTadazHOi XpOMOCOMBL.

Jlabopamopuvie u npakmuueckue pabomai:

JlabopaTtopnast padota Ne 3. «HabGmrogenne MuTo3a B KJIIETKaX KOHYMKA KOpEITKa JyKa Ha
TOTOBBIX MUKPOTIpEIIapaTax.

Jlabopatopnast pabora Ne 4. «/3yueHue CTpOEHHUS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax».

Tema 6. HacieacTBeHHOCTh M H3MEHYMBOCTHL OpranusmoB. llpenmer u 3amaum
reHeTuku. Vcropust pa3BUTHS TeHETUKHU. Poib IUTOJIOTMM U AMOPHOJIOTUM B CTAHOBJICHUU
reHeTUKH. Bkiaa poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE F€HETHKU. MeToAbl TeHETUKHI
(THOPUIOIOTHUECKUH, UTOT€HETHYECKU, MOJICKYJIIPHO -T€HETHYECKUH ). OcHOBHBIE
reHeTUYecKue NOHATHS. [ 'eHeTnueckasi CHMBOJIMKA, HCIIOJIb3yeMasi B CXeMaX CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HAcJelOBaHUS  NPU3HAKOB, ycTaHOBJIeHHble [.  MeHgenem.
MonorubpuaHoe cKpeluBanue. 3aKkoH eIMH0-00pa3usi THOpUIOB nepBoro nokosienus. [Ipasuo
JOMHHUPOBaHMs. 3aKOH pacllelUleHus Mpu3HakoB. ['mmoreza uyucrtoThl ramer. llomHoe u
HEMOJIHOE IOMUHUPOBAHUE.

JuruOpugHoe cKpemuBaHHe. 3aKOH HE3aBUCUMOTO  HACJIENOBaHHUS  MPU3HAKOB.
[{uToreneTnueckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOLIee CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEACTICHHS T€HOTUIIA OCOOH.

CuerieHHoe HacnefoBaHue mpu3HakoB. Pabora T. Moprana no cremieHHOMY
HACJIeJOBAaHUIO TeHOB. HapylieHue cuenaeHus TeHOB B pe3ylibTaTe KPOCCUHIOBEpPA.

XpOoMOCOMHAs TeOpHsl HACIIEJICTBEHHOCTH. | eHeTHYeCKue KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeAesieHHe Mojia. AyTOCOMBI U TMOJIOBBIE XPOMOCOMBIL.
l'omorameTHeie U reTeporameTHble OpraHu3Mbl. HaciemoBaHue NpPU3HAKOB, CHEIUICHHBIX C
MIOJIOM.

N3meHunBOCTh. BHibl N3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacieACcTBeHHas. Posb cpenbl
B HEHACJIEJCTBEHHOW HW3MEHUYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHOW HW3MEHYUBOCTH.
Bapuannonssiii psan u BapuanuonHas kpupas. Hopma peakuuu npusnaka. KoimuecTBeHHbIE U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW W3MEHYUBOCTH.

HacnenctBenHasi, i reHOTUNHYECKAsi, U3MEHUYUBOCTh. KoOMOMHATHBHAS W3MEHUYHBOCTb.
Meiio3 W TMONOBOM TpOIlECC — OCHOBA KOMOMHATMBHOW WM3MEHUMBOCTH. MyTallMOHHAas
M3MEeHUMBOCTh. Kimaccudukanus myranuii: TeHHbIE, XpOMOCOMHBIE, T€HOMHBIE. YacToTa U
MPUYMHBI MyTalil. MyTtareHHbsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuiiosa.

BuesigepHas HacIeICTBEHHOCTb U U3MEHYUBOCTD.



I'enetuka uenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOJIbI TEHETUKH YEJIOBEKa:
TCHEAJIOTUYCCKUH, OJNIM3HEIOBBIM, IMTOTCHETUYCCKUH, OHMOXMMHYECKUN, MOJCKYISPHO-
reHetudyeckuid. CoBpeMEHHOE ONpe/eeHUe TE€HOTUIA: TOJHOTEHOMHOE CEKBEHHUPOBAHUE,
TeHOTUITMPOBaHUE, B TOM umcie ¢ nomomneio [1I[P-anamm3a. HacnencrBennsie 3a0oieBaHUS
YeloBeKa: TreHHbie Ooyie3HHW, OOJIE3HM C  HACIEACTBEHHOW  MPEIpacroioKEHHOCTHIO,
XpoMOcOoMHBIE OoJsie3Hu. CoMarnueckue U TeHepaTuBHbIE MyTanud. CTBOJIOBBIE KIIETKH.
[TpuHIMIEL 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOQPHUIAKTUKH M JICYCHHUS TEHETUYCCKHX
Oone3nell. MennuKO-TeHeTUYeCKOe KOHCYIbTUPOBaHHE. 3HAUYCHHUE MEAWIMHCKOW TE€HETUKH B
MPEAOTBPAIIECHUN U JICYCHUH T€HETUYECKUX 3a00JIeBaHUH YeJIOBEKa.

Lemoncmpayuu: Ioptpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H.
B. Tumoddees-Pecosckmii, H. V. BaBuios.

Tabmuupl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IIUTOTCHETHYECKash OCHOBaY,
«3aKOH pacHIeIUIeHUsI M €ro IMTOTCHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«urubpunnoe ckpemuBanue», «lluTomornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHUS,
«Meiios», «B3auMoaeincTBre auIeNIbHBIX TEHOBY, «['€HeTHYeCKne KapThl paCTeHUH, KUBOTHBIX
u 4yenoBekay, «['eHeTmka mosa», «3aKOHOMEPHOCTH HACJEJIOBAaHUS, CIIETUIEHHOTO C IOJOM,
«KapuoTunsl dYemoBeKa W JKUBOTHBIX», «Buabl wu3MeHunBocTHY, «MoaudukauoHHas
M3MeHYNBOCThY, «HacnenoBanme pesyc-daktopa», «['eHeTrka rpymnm KpoBw», «MyTarmoHHas
W3MEHYUBOCTHY.

OGopynoBanue: Mojenu-anmuinkanun «MoHoruOpuaHoe ckpemuBanuey, «HemomHnoe
ToMuHUpOBaHueEY, «Jlurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOT U
MuKkpomnpenapar «Jlpo3zodpuna» (Hopma, MyTauuu GOpMbI KPbUIbEB M OKpacKu Teja), repoapuit
«I"0Opox MOCEBHOM».

Jlabopamopuvie u npakmuueckue pabomai:

JlabopaTtopnast pabota Ne 5. «3y4yeHue pe3yabTaTOB MOHOTHOPUAHOTO U JTUTHOPUTHOTO
CKpEILMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOMpEnapaTaxy».

JlaGopaTtopnast pa6ota Ne 6. «3ydeHne Moau(pUKaAIMOHHON U3MEHUYHNBOCTH, TIOCTPOCHUE
BapHaIlMOHHOIO Psiia U BApUALIMOHHOW KPUBOW.

JlaGopatopnass pabora No 7. «AHanu3 wMyTanmid y JApo30(miIbI HAa TOTOBBIX
MHKpOIIpernaparax.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKa.

Tema 7. Cenexkuusi opranu3moB. OcHoBbI OuoTexHOJIoruM. Celekuus Kak Hayka M
npouecc. 3apoKJICHHE CcelIeKuuu W AoMmecTukanusa. Ydyenue H. WM. BaBwioBa o neHTpax
MIPOUCXOXKACHUS U MHOTOOOpa3usi KyJabTypHBIX pacTeHHid. LIeHTpbl MPOUCX0KACHUS TOMAIIHUX
AKUBOTHBIX. COPT, NOpPO/IA, LITAMM.

CoBpemMeHHbIE METOJbI CeleKIMU. MacCoBbIif U WHANBUAYAIbHBIN OTOOPHI B CENEKLIUU
pactenuii u )UBOTHBIX. OlIEHKa SKcTephepa. bIN3KOPOACTBEHHOE CKpEIIUBaHUe — MHOPHUIMHT.
Uucras nuHus. CkpemyBaHue YUCTBIX JuHUKA. ['erepo3uc, wunam rTuOpugHas cuia.
HeponctBennoe ckpemuBanue — ayropuaunr. OtganéHHas TuOpuguzanvs U e€ YCHEeXH.
HckyccTBeHHBIM MyTareHe3 W MOJy4eHUE MOJUIUIOUJIOB. JOCTHIKEHMS CEeNeKUUU PACTeHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MNpOU3BOACTBA. ['€HHas WHXKEHepHs. ITambl CO3AAHUS
pexomOunantHot JIHK wu Tpancrennsix opranusmoB. Knerounas wumxkeHepus. Knetounbie
KYyJlIbTypbl. MUKPOKJIOHAJILHOE Pa3MHOKEHHE pacTeHuid. KimoHupoBaHue BhICOKONPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPTraHM3MOB. OKOJOTHYECKHEe M JThdeckue mpobrmemel. MO —
TeHETUYECKU MOIU(UIIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Hoptpetsr: H. Y. Basunos, U. B. Muuypun, I'. 1. Kapneuenko, M. @. VBaHoB.

Tabmumel u cxembl: kapra «LIeHTpBI TPOUCXOXKIEHUS M MHOTO00Opasus KyIbTYpPHBIX
pactenuit», «Ilopoasl HOMaIHUX >KUBOTHBIX», «CopTa KYJIbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akamemuka M. @. UBaHoBay, «[lomummonnus», «OOBEKTHI



ouotexHonorun», «Kierounele KylbTypsl U KIOHMpOBaHHUE», «KOHCTpynpoBaHue M HepeHoC
TE€HOB, XPOMOCOM).

ObopynoBanue: MyJISDKH IUIOJIOB M KOPHEIUIOAOB TUKUX (OPM H KyJIbTYPHBIX COpPTOB
pacrenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTCHHS.

Jlabopamopnvie u npakxmuueckue pabomuvl: IKCKypcus «OCHOBHBIE METOABI H
JOCTUKEHHSI CEJIEKLIUU PACTEHUH M JKUBOTHBIX (HA CEJIEKIMOHHYIO CTaHIUIO, IUIEMEHHYIO
depMy,  COPTOHMCIBITATENBHBIA  Y4acTOK, B  TEIUIMYHOE  XO3SICTBO,  JIabOPaTOPHUIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTpa)».

11 kaace

Tema 1. JBosrouuoHHasi O6moJsiorus. [IpennochbUIKM BO3HUKHOBEHMS SBOJIFOLIMOHHOU
TEOpUHU. DBOJIOLMOHHAS TEOPUsS U €€ MEeCTO B OMOJIOTHHU. BiusHME 3BOJIOIMOHHON TEOpUU HA
pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CupnerenbctBa 3Bomonuu. [lageoHTosioTHYECKHE: TOCIEI0BATEIbHOCTh IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUYECKOH JIeToNHCH, epexoanble popMel. buoreorpaguyeckue: cxoicTBo
U paznuuue GayH ¥ Gop MaTepUKOB U OCTPOBOB.

OMOpHOJIOrMYECKHEe: CXOJCTBA U paszivuus 3MOPHOHOB pPAa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, AaHAJOTUYHbIE, PYJUMEHTApHBIE OpraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXMMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa00IMYECKUX MTYTeH Y BCEX OPraHU3MOB.

OpommoroHHass Teopuss Y. [lapBuna. [Ipeanocwlikm BO3HHKHOBEHUS JIapBHHH3MA.
JIBuokymiue Cuibl SBOJMIONMHM  BUAOB 10 JlapBuHy (KM30BITOYHOE pa3MHOXKEHHE TpU
OTPaHUUYEHHOCTH PECYpCOB, HEONpeNeN€HHas H3MEHYMBOCTh, Oopb0a 3a CylleCTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrtetndeckas Teopusi 3Bostonnn (CTI) u €€ 0CHOBHBIE MOJTOKEHUSI.

Mukposomtonus. [lomynsnus kak eIMHALA BUAA U SBOIIOLUH.

JIBwxkymue cuibl ((pakTOphl) SBOJIONHMHM BUIIOB B MpUpOJe. MyTallmOHHBIA Tpolece U
KOMOMHATHBHas M3MEHUYMBOCTh. [lomymsivoHHble BONHBI M Jpeld renoB. Mzomsiuus u
MHUTpanusl.

EctectBennsiit otOop — HampaBistouiuii ¢axtop sBostonud. POpMBI €CTECTBEHHOTO
oTbOopa.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3yibTar 3Botonuu. [Ipumepsl npucnocoOnenuit
y Opranu3moB. ApoMop(}o3bl ¥ UIMO0-aJaNTaLUH.

Bun u BupooOpazoBanue. Kputepuum Buma. OcHOBHbIe (GOpMBI BHUI000pa30BaHUS:
reorpauueckoe, 3K0JI0rHYECKOe.

Maxkpossomtonus. DopMbl 3BOIONUU: (GuUIETUYECKas, TUBEPIeHTHAs, KOHBEPreHTHAs,
napajuiensHas. HeoOpatuMocTh SBOTIOIHH.

[IpoucxoxaeHue  OT  HECHEUMAIM3UPOBAHHBIX  IPEJKOB. [Iporpeccupyromas
crnenuanu3anus. AJanTuBHAs paJualus.

Jlemoncmpayuu: Toptpetsl: K. Jlunnei, XK. b. Jlamapk, Y. apsun, B. O. KoBaneBckuii,
K. M. bap, O. I'ekkenp, @. Mromep, A. H. CeBeprios.

Tabmuupt u cxembl: «Pa3BUTHE OpraHMYecKoro Mupa Ha 3emiiey, «3apoJbllIu
MO3BOHOYHBIX JKMBOTHBIX», «ApxeonTepukcy, «Dopmbl OopbObl 3a  CyIIECTBOBaHHUEY,
«EctecTBeHHbIit  0TOOP», «MHOTOOOpazue copToB pacTeHuit», «MHoroobpasue mopon
KUBOTHBIX», «JTonmynsuny, «MyTtanuoHHas U3MEHUUBOCTDY, «ApomMop(ho3bI»,
«Mouoanantanuny», «OO0mas aereHepanus», «/Bwxymue cuisl sBomonun», «Kapra-cxema
Mmapuipyra nyremectsus Y. Jlapsuna», «bopnba 3a cymectBoBanue», «lIpucnocobieHHOCTb
OpranusMoBy, «I'eorpaduueckoe BU1000pazoBaHue», « IKOJIOTHIECKOE BU000OPA30BaHUEY.

ObopynoBaHHe: KOJJIEKIUS HACEKOMBIX C PA3JIMYHBIMU TUIIAMU OKPACKU, HA0Op IUIOJIOB U
ceMsiH, KoJuleKuus «[Ipumepsl 3alUTHBIX MPUCTIOCOOIEHUH Y )KUBOTHBIX», MOJieNlb «OCHOBHBIE
HaMpaBJICHUs BOJIOIMNUY», 00BEMHAs MOJeNb «CTpoeHUE FOJOBHOTO MO3ra MO3BOHOYHBIX.



buoreorpaduueckas kapra wmupa, KOJUIEKIUS «DPOPMBI COXPAHHOCTH HCKOMAEMbIX
JKUBOTHBIX U PACTECHMI», MoJenb anumkanusa «llepekpéct XxpoMocomy, BIaKHbIE IIpenapaThbl
«PazButne Hacekomoro», «Pa3BuTHe mnATYmIKKW», MUKporpenapar «/lpo3zoduna» (HOpMa,
MyTal# (GOpMbI KPBLIBLEB U OKPACKHU TeENa).

Jlabopamopnvie u npakmuyeckue pabomul:

JIaGopatopnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(HOIOTUIECKOMY KPUTEPHUION.

Jlaboparopuass pabora Ne 2. «OmnucaHue TNPUCIIOCOONICHHOCTH OpraHusMa u ¢
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KHU3HU Ha 3emuie. /[oHaydHbIE NPECTABICHUS O
3apOKJICHUM >KU3HM. HayuHble runore3sl BO3HMKHOBEHUS KM3HU Ha 3emile: a0HOreHe3 U
naHcnepMus. XHUMUYecKass 53BOJIIOLUA. AOHOTEHHBI CHUHTE3 OpPraHUYECKUX BEILIECTB U3
HEOPraHUYECKUX. DKCIEPUMEHTAIbHOE TMOATBEPKACHNE XUMUYECKOW aBostounu. HauanbHble
sTanbl Ouosnorumdeckoi spomtonuu. ['unoresa PHK-mmpa. ®dopmmpoBanme MeMOpaHHBIX
CTPYKTYp ¥ BO3HHMKHOBEHME NpPOTOKJIETKH. llepBble kieTku u ux s3Bostonus. OopmupoBaHue
OCHOBHBIX T'PYIII UBBIX OPIraHU3MOB.

Pa3Butne xu3Hum Ha 3emsie mo dpaMm U nepuomam. Karapxeil. Apxelickas u
npoTepo3oickas dpel. [lameo3oiickas spa u €€ mepuoAbl: KEeMOPUNCKHM, OPIOBUKCKUM,
CUIYPUICKHM, IEBOHCKUI, KAMEHHOYT OJIbHBIN, TIEPMCKHM.

Me3o30iickas 3pa 1 €€ Iepruobl: TPUACOBBIN, FOPCKUI, MEIIOBOM.

Kaiino3zoiickas spa v €€ nepuoapl: MaJeOreHOBbI, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M TreoJlorhdeckux mpoieccoB. OCHOBHBIE 3Tambl HBOJIIOLUU
pPacTUTENBFHOTO M XUBOTHOTO MHpa. Apomopdo3bl y pacTeHudl u KMBOTHBIX. llosBienwue,
paciBeT ¥ BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpa)KeHue 3BOJIIOLUU. OCHOBHBIE CUCTEMATHYECKUE
IPYIIIBI OPraHU3MOB.

DOBOJIONMS  4YEJOBEKa. AHTpPOINOJOTHS Kak Hayka. Pa3BuTue mnpeacraBieHUd o
IIPOUCXOXKICHUH YelIoBeKa. MeTonpl n3ydeHus anTponoresesa. CxoACTBa U pa3nyus 4eJIOBEKa
U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxkymue cunbl (paxTopbl) aHTpomoreHe3a. HacnmeiacTBeHHas W3MEHYMBOCTh U
ecTecTBeHHbIN 0T00p. OOmecTBeHHbIN 00pa3 )KU3HU, U3TOTOBJIEHUE OPYAUN TPy, MBIIIICHHUE,
peusb.

OcHOBHBIE CTaguU W BETBH HBOJIOLUU YEJIOBEKA: aBCTPAIONUTEKH, YEIOBEK yMEIbI,
Uenosek mnpsamoxonadmui, YenoBek HeaHaepTaibckui, YenoBek pasymubld. Haxonku
HCKOIIAEMBIX OCTAaTKOB, BPEMsl CYILIECTBOBAaHHUSA, 00JaCTh PacHpOCTpaHEHUs,, 00bEM T'0JIOBHOTO
MO3ra, 00pa3 )KU3HHU, OPYAUS.

Yenoseueckue pacbl. OCHOBHBIE OOJbLINE pachl: €BpoleouaHas (eBpasuiickas), Herpo-
aBCTpasloujiHasi  (dKBaTOpUajibHasg), MOHIOJOMAHAS  (A3MAaTCKO-aMepUKaHCKasi).  YepTsl
IIPUCIIOCOOJICHHOCTH MpPEACTaBUTENIEH 4YEJOBEYECKUX pac K YCIOBHUSAM CYLIECTBOBAHMSL.
EnunctBo yenoseueckux pac. Kpuruka pacuzma.

Jemoncmpayuu: Ioptpetsl: @. Penu, JI. [1actep, A. . Onapun, C. Mumiep, I'. FOpu, Y.
JlapBuH.

Tabnuuel u cxemsl: «Bo3nukHoBeHHe COIHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYEeCKOro
mupa», «PacrurenpHas kietka», <«OKuBoTHas knertka», «lIpokapuoTHueckas KieTKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro MHpay», «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHS
YeJoBeKa M 4YelI0BEKOOOpa3HbIX 00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOIMYECKUX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4enoBeKay, «JllpeBHelmme moaw», «peBHue moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBedueckue pacs».

Ob6opynoBanue: Mymspku — «lIpoucxoxaeHue uenoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKaHTPOIa, HeaHepTallblla, KPOMAaHBOHIIA), CJCTIKH WJIM M300pa)KeHHs KaMEHHBIX OpyIuit
NEPBOOBITHOTO yesloBeKa (KaMHU-YOIIIEphl, pyOuia, ckpebiia), TeoXpoHOJIOrHuecKas Taliuua,
KoJuleKIMs «POpMBbI COXPAHHOCTU UCKOTIAEMBIX KMBOTHBIX U PaCTEHUII.

Jlabopamopnvie u npakmuyeckue pabomul:



[TpakTuueckas padorta Ne 1. «M3ydeHHe HCKOMAEMbIX OCTATKOB PACTEHUHN M KUBOTHBIX B
KOJUIEKLIUSIX).

DKCKypcHsi «IBOJIIOIMS OPraHMYECKOro Mupa Ha 3emuie» (B €CTeCTBEHHO-HAYYHBIM WIIU
KpaeBeqUeCKUi My3eil).

Tema 3. OpranusMbl M OKpPYsKaIas cpeaa. JKOJOTUS Kak HayKa. 3a7aud U pas3jaeibl
9KOJIOTMH. MeETopl  AKOJIOTUYECKUX  HCCIIENOBAaHUN. DKOJOTMYECKOE  MHPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpenst  oOuTaHMs  OpPraHM3MOB:  BOJHAs,  HA3eMHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Okonoruveckne ¢akropbl. Kinaccuduramus skosormueckux (akTopoB: aOMOTHUYECKUE,
OMOTHYECKHE U aHTPOIIOTEHHBIE. JleliCTBHE SKOJIOTHIECKUX (PaKTOPOB Ha OPTaHU3MBI.

AbGuotnueckue  QaxkTophpl:  CBET, TeMIleparypa, BIAXKHOCTb.  DOTONEPUOIU3M.
[IpucnocobaeHuss OpraHu3MoB K JecTBHI0 abnoTHueckux (pakTopoB. buosornueckre puTMBbl.

buotnueckne  daxtoppl. Buapl OMOTHYECKHMX  B3aUMOJCHCTBUN:  KOHKYpPEHIIHS,
XMUIHUYECTBO, cUMOMO3 U ero gopmel. [lapazutusm, koonepaus, MyTyaiu3M, KOMMEHCAIU3M
(KBapTHpaHCTBO, HaxXJI€OHMYECTBO). AMEHCANIM3M, HEUTpadu3M. 3HAueHHEe OUOTHYECKUX
B3aUMO/ICHCTBUII 1715 CYILIECTBOBAHUS OPraHU3MOB B IPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTHUKU momynauud. OCHOBHBIE MOKa3aTeNH MOMYJISIUH:
YHUCIIEHHOCTh, IUIOTHOCTh, POXJA€MOCTb, CMEpPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHCJIEHHOCTH MOMYJISIIIUU U €€ PeryIsiiusl.

Jlemoncmpayuu: Tloptpetsr: A. 'ym6onbar, K. @. Pynse, J. ['exkens.

Tabmuis! u cxemsbl: kapra «lIpupoausie 3086 3emiuy, «Cpeapl 00UTaHNS OPTraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTAa YHCIEHHOCTH TMOMYJISIUU
nHpy3opun-Tydenbkn», «llumespie menmy.

Jlabopamopuvie u npakmuueckue pabomai:

JlabopaTtopnas padota Ne 3. «Mopdosornueckrne 0COOEHHOCTH PACTEHHUI U3 PA3HBIX MECT
oOUTaHUD.

JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCa.

[TpakTrueckas padota Ne 2. «[Toacd€r MIOTHOCTH MOMYJSAIUA pa3HBIX BUOB PACTCHHIN.

Tema 4. CoolOmectBa u 3KojJ0rHveckue cucremMbl. CooOIIECTBO OPraHU3MOB —
ouorneHo3. CTpyKTypbl OHOIIEHO3a: BHUOBas, NPOCTPAHCTBEHHAs, Tpoduueckas (TUIICBas).
Buner-nomunantel. Cesa3u B OHOLIEHO3E.

Dkonorudeckue cucreMbl (dkocuctemsl). [lonstue 06 3KkocucreMe U OHOreOlEHO3E.
OYHKIMOHANIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLUEHThl, KOHCYMEHTBI, PEIYLIEHTHI.
KpyroBopoT BemiecTB M MOTOK 3HEPrUM B 3KocucTteMe. Tpodudeckue (MHILIEBHIE) YPOBHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE TMOKa3aTeld 3KOCHCTEMBI: Ouomacca,
MPOIYKIHS. DKOJOTUYECKHE MHUpPAMUIbL: MPOAYKIUH, YUCICHHOCTH, OuomMaccel. CBolcTBa
9KOCUCTEM: YCTOMYMBOCTD, CaMOperynsauus, pazsutue. Cykueccus.

[Ipupoanbie 3KOCHCTEMBI. DKOCHCTEMBI 03€p U peK. DKOCHCTeMa XBOWHOTO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE KOCUCTEMBI. ATPOIKOCUCTEMBI. YPpOOIKOCUCTEMBI. buonornyeckoe u
X034iCTBEHHOE 3HaU€HHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpasue kak (akrop ycroitunBocTtu 3kocucTteM. CoxpaHeHHe OMOJIOTHYECKOro
paszHooOpasus Ha 3emuie.

VYuenne B. U. Bepnanckoro o 6uocdepe. ['panuibl, coctaB U cTpykrypa Ouocdeps.
XKusoe BemectBo U ero QyHkuH. OcoOeHHOCTH OHMOC(ephl Kak I00anbHON 3KOCUCTEMBI.
JluHamMu4eckoe paBHOBeCHE U 0OpaTHast CBs3b B OHocdepe.

KpyroBopoTsl BeliecTB W OMOT€OXMMHUYECKHE ILMKIBI 3JEMEHTOB (yriepojia, a30Ta).
3oHanpHOCTH OHOC(hepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onocepe 3emnu. AHTponioreHHsle n3MeHeHus B ouocepe. [modanpHbIe
HKOJIOTUYECKUE TPOOITEMBI.



CocymecTBoBaHKE MPUPOBI U yenoBeuecTBa. CoxpaHeHne OMopa3zHooOpa3usi Kak OCHOBA
ycroitunBoctu O6uochepsl. OcHOBa panMOHAIBFHOTO YIPABICHUS MPUPOJHBIMU pECypcamMH U UX
ucnojb3oBanue. JlocTmwkenus OMOJIOTHY U OXpaHa IPUPOIbI.

Hemoncmpayuu: Toptpetst: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepnanckuit.

Tabmuuer u cxemsl: «llumesbie nenu», «buoeHo3: cocTaB U CTpykTypay, «IIpupogHsie
coobmiectBay, «llemn mnwuraHums», «OKoJMOrHMUecKas mnupaMmuaa», «buocdepa u yemoBex»,
«JKocHuCcTeEMa IIMPOKOJUCTBEHHOIO Jieca», «IJKOCUCTEMa XBOMHOro Jiecan, «buoreHos
BoJ0EéMa», «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JEHCTBUS HA IPUPOIY»,
«BaxHelmme MCTOYHHMKHU 3arps3HEHMS BO3JyXa M IPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasisromas ouocheps», «PakTopsl Aerpaganuu no4By, «IlapHUKOBBINA d3PeKT», «DaKTopHI
pannMoaKTUBHOTO 3arpsi3HeHus Onocdepbl», «Oommas cTpykrypa ouocheps», «Pacmnpoctpanenue
XKU3HU B Ounocdepe», «O30HOBBIN 3KpaH Onocheprr», «KpyroBopor yriepona B Guocdepey,
«KpyroBopoTt a3zoTa B Ipupoae».

O6opynoBaHue: MO/Ieb-aNIIUKaUs «Tunuuneie OHMOIIEHO3bI», repbapuii
«PactutenbHble  coobuiecTBa», Kosekuuu — «buoneno3», «Bpemutenun — BaxHEHIINX
CEJIbCKOXO3SIUCTBEHHBIX ~ KYJIbTYp», TIepOapuu M KOJUIEKIIMM pAacTeHUH M KUBOTHBIX,
MIPUHAUIeKAIME K Pa3HBIM JKOJIOTMYECKUM I'pylIiaM 0JHOro Buaa, KpacHas kHura Poccuiickon
®denepannu, U300paxeHHs] OXpaHIEMbIX BUJOB PACTEHUN U )KUBOTHBIX.

IlinannpyemMsblie pe3yibTaThl OCBOCHHUS Y4eOHOI0 NpeaMera
JIn4HOCTHBIE Pe3yJIbTATHI:

JIndHOCTHBIE pe3yabTaThl OCBOEHMsS YydeOHoro mpenmera «buonorus» oTpaxkaroT
TFOTOBHOCTb M CIIOCOOHOCTH OOy4aroNIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CHUCTEMOM ILICHHOCTHBIX OpPHMEHTAli, IO3UTHUBHBIX BHYTPEHHUX
yOeX/eH!, COOTBETCTBYIOIIUX TPAJULHMOHHBIM IIEHHOCTSIM  pOCCHICKOro  oOIIecTBa,
pacIIMpEeHUE KU3HEHHOTO OMBITA M ONIBITA JCATEIBHOCTH B IIPOLIECCE PEAM3ALUN OCHOBHBIX
HAIIPABJICHUN BOCIIUTATEIBHOM NEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) epasicoanckoeo socnumanus:

e Cc(OpMHPOBAHHOCTh TPAXKJAHCKOW TMO3MIUM OOy4arollerocs Kak aKTHUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCUICKOIr0 OOIIECTBa;

® OCO3HAaHUWE CBOMX KOHCTUTYLMOHHBIX IpaB U OOsA3aHHOCTEH, yBa)K€HHE 3aKOHA U
IIPaBOIIOPSIIKA;

® TOTOBHOCTh K COBMECTHOH TBOPYECKOM JAEATENBHOCTH MPU CO3JaHUU Y4eOHBIX
IIPOEKTOB, PEIICHUN Y4EOHBIX M MO3HABATENbHBIX 3a/1a4, BHINOJIHEHUH OMOJIOTHYECKUX
JKCIEPUMEHTOB;

® CIIOCOOHOCTb OMNpeNeNATh COOCTBEHHYI IO3UIMI0 [0 OTHOLICHHIO K SBJICHUSAM
COBPEMEHHOM XKHU3HU U OOBSICHATS €€;

® YMEHHME YYMUTHIBATb B CBOUX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOAEH C pa3HbIMU YOEXKAECHUSMH, KyJIbTYpPHBIMH LEHHOCTSIMU U
COLIMAJIBHBIM IT0JIOKEHUEM;

® TOTOBHOCTh K COTPYIHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS Y4EOHBIX,
[I03HABATENBbHBIX U MCCIIEOBATEIbCKUX 3aa4, YBaXXUTEIBHOTO OTHOIICHUS K MHEHHIO
OTIIOHEHTOB MPH 0OCYXIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COAEPKAHUS;

® TOTOBHOCTb K 'YMAHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) nampuomuyecko2o 60CHUMAHUL:

e c(hOopMHPOBAHHOCTh POCCHHCKOM  IpakJaHCKOW  HMJAEHTHUYHOCTH, IaTPUOTU3MA,
YBaXXEHUSI K CBOEMY HapoJly, 4yBCTBA OTBETCTBEHHOCTH Iepen PonuHOU, ropaoctu 3a
CBOM Kpail, cBOO PoauHy, CBOM A3BIK M KYyJbTYpYy, MPOLUIOE MU HACTOsALIEE
MHOT'OHAIIMOHAIILHOTO Hapoja Poccuu;

® I[[EHHOCTHOE€ OTHOLIEHWE K I[PUPOJAHOMY HACICAUI0 U IAMATHUKAM I[PUPOIBI,
JNOCTHKEHHUSAM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUX, TPYAE;

10



CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBICHHE M PAa3BUTHUE
OMOJIOTHY, IOHUMAaHUsl 3HAYCHHUSI OMOJIOTHH B TMO3HAHWW 3aKOHOB TPUPOJIBI, B KU3HU
YelI0BEKa U COBPEMEHHOTO OOIIeCTRa;

uneiiHass yOeXIEHHOCTh, TOTOBHOCTh K CHOyxeHuro © 3amure OTeuecTsa,
OTBETCTBEHHOCTbH 3a €ro CyAbOY;

3) 0YX08HO-HPABCMBEHHO20 8OCNUMAHUSL.

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUIICKOTO HApO/1a;

c(OPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUICCKOTO ITOBEICHHS;

CIIOCOOHOCTh  OILIGHWBATh CHUTYallMl0 W TNPHHUMATh OCO3HAHHBIC  PEHICHHS,
OPHUEHTHUPYSICh HA MOPAJILHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM pOJUTENISAM, CO3JaHUI0O CEMbU HA OCHOBE
OCO3HAHHOTO MPUHATHS IIEHHOCTEW CEeMEMHOW KM3HU B COOTBETCTBUM C TPAIULIUSMHU
Hapo 0B Poccuu;

4) acmemudecKkoco 60CnUMAaHuA.

ACTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYas CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYy/1ia, OOIIECTBEHHBIX OTHOIICHHMI;

MMOHMMAaHHE YMOLIMOHAIBHOTO BO3JEHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;
TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BUAAX HCKYCCTBA, CTPEMIIEHUE MPOSBIATH
KayecTBa TBOPUYECKOW JIMUHOCTH;

5) @usuueckoeo ocnumanus, Gopmupoeanusi Kyibmypvl 300pP068bs U IMOYUOHATLHOO
onacononyyus:

MMOHMMaHWE W peaju3amus 3I0poBOTO0 M Oe3omacHOro oOpa3a >KU3HH (370pOBOE
MUTaHUe, COONIOJICHNE TUTHEHUYECKUX TPABWII M HOPM, COAIAHCHPOBAHHBIA PEXUM
3aHSATUH ¥ OT/bIXa, peryisipHas (pu3ndecKass akTHBHOCTB), OEPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTEHTHOTO OTHONICHHS K COOCTBEHHOMY (U3MYECKOMY W TCHUXHYECKOMY
3II0POBBIO;

MOHUMaHUE [EHHOCTH MPaBWI WHAMBHIYAILHOTO M KOJUICKTHBHOTO O€3011acHOTO
MOBEJICHHSI B CUTYAIIHUSX, YTPOXKAIOIINUX 3I0POBBIO U KHU3HH JIFOJICH;

OCO3HAHME TOCIICACTBUN W HENPUATHS BPEIHBIX MPHUBBIYCK (YIIOTPEOICHHS AIKOTOJIA,
HapKOTUKOB, KYPEHHS);

6) mpyoo6o2o 80CNUMAHUA.

TOTOBHOCTB K TPYly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYI0JIIOOHE;

FOTOBHOCTh K AKTUBHOM  JCATEILHOCTH  TEXHOJOTHMYECKOM HM  COLHMAaIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTh WMHHIIMHPOBATH, TUIAHHUPOBATH M CaAMOCTOSTEIIBHO
BBITIOJIHATH TaKyIO JESTEIIbHOCTD;

MHTEpEC K pa3NuyHbIM cdepaM npodecCHOHaIbHON IeATeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOOP Oyayieit npodeccuu U peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
ILJIAHBI,

TOTOBHOCTh M CITOCOOHOCTH K 00pa30BaHHUIO M CaMOOOPa30BaHMIO HA TPOTSHKEHUU BCEH
JKU3HH;

7) IKO0J102UYeCKO20 60CnNUMAHUA.

9KOJIOTUYECKU IIeJIecO00pa3HOe OTHOLICHHE K MPHUPOJEe KaK HCTOYHUKY >KM3HM Ha
3emMJie, OCHOBE €€ CyLIECTBOBaHUS;
MOBBIIIEHUE YPOBHS IKOJOTHYECKOW KYyJIbTYpPBI: IPHUOOPETEHUE OMbITA IIAHUPOBAHUS
MIOCTYIIKOB U OLIEHKH UX BO3MOKHBIX MOCIIEACTBUI JUIS OKpYKaIOIIe! Cpebl;
0CO3HaHME TTI00ATBHOTO XapaKTepa SKOJIOTUYECKUX NMPOoOJIeM U IyTel UX pelieHus;
CMOCOOHOCTh HCHOJB30BaTh NpHOOpeTaeMble MpPU H3YyYeHUH OWOJNIOTUM 3HAHUSA H
YMEHUS TPU PEIICHUH MPOoOJieM, CBSI3aHHBIX C PallMOHAJIBHBIM MPUPOIOTIONb30BAaHUEM
(cobmofieHne mMpaBWJI TOBEACHHUS B MPHUPOJE, HANpaBICHHBIX HA COXpaHEHHE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHJIOB, SKOCUCTEM, OHOCheEpHI);
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AKTUBHOE HENPUATUE NEHUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOLIEH NPUPOJHOM Cpene,
YMEHHE MIPOrHO3UPOBATH HeOJIaronpusiITHbIC 9KOJIOTUYCCKHE MOCJIEICTBUS
NpEANPUHUMAEMBIX JEHCTBUN U IIPEAOTBPALATh UX;

HAJIMYKUE PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIBTYPhI, ONBITA
JIEATEIIBHOCTH DKOJOTMYECKOM HAINpPABIECHHOCTH, YMEHUS PYKOBOJCTBOBATHCS MMH B
[03HABATEJIbHOM, KOMMYHUKATUBHON M COLMAIIBHOM MPAKTUKE, TOTOBHOCTU K YYaCTHIO
B IIPAKTHUYECKOM AEATEIBHOCTH 3KOJIOTUYECKON HAIPaBJIECHHOCTH;

8) yennocmu Hayuno2o no3HaAHUA.

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKHu W OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO HA IHAJOTe KYIBTYD,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;
COBEPIICHCTBOBAHME  S3BIKOBOM W  UYUTATENbCKOM  KYIbTYphl KaK  CpelCTBa
B3aMMO/ICHCTBHS MEXK/Ty JIFOJIbMU M TTO3HAHUS MUPA;

MOHMMaHHe creuupuKd OMOJIOrMHM KaK HAayKd, OCO3HaHUS €€ poj B (OpPMHUpPOBAHUU
PalMOHAJIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO IIpE/CTaBiIeHUs] 00
OKPY)KAIOIlIEM MHpE KaKk O €IUHCTBE MPHUPOJbI, YEJOBEKa U OOIIecTBa, B NO3HAHUU
MPUPOJHBIX 3aKOHOMEPHOCTEH W pEelIeHWH NpoOJeM COXpaHEHUS MPHUPOJIHOTO
paBHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JUIsl COBPEMEHHOM IIUBMIIM3ALIMU: 00eCTIeUeHUSI
HOBOTO YpPOBHSI DPa3BUTHS MEIUIMHBI, CO3JIaHHE TEPCIEKTUBHBIX OHOTEXHOJIOTHIHA,
CIOCOOHBIX pelIaTh PecypcHble MpOOJIeMbl PAa3BUTHS YEOBEYECTBA, IMOMCKa IMyTel
BBIXOJIa W3 TJ00ATbHBIX OKOJOTHYECKUX TIpoOiieM U olecmedeHus: mepexoia K
YCTOHYMBOMY Pa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX PECYpPCOB U
(hopMHPOBaHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMHM OHMOJOTMYECKMX 3HAHHM B IENAX MOBBIIICHUS
o0miell KyJIbTyphl, €CTECTBEHHO-HayYHOW TPaMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBHON TPaMOTHOCTH OOydYaromuxcsi, (GOpMHPYeMOW TpU H3YUYCHUH
OHOJIOTHH,

MMOHMMAaHHE CYIIHOCTH METOJIOB IMO3HAHUS, MCIOJb3YEeMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh MOJydyaeMble 3HAHUA IS aHallM3a U OObSICHEHUS SIBIICHUI
OKPY)KAIOIIEr0 MHpa U MPOUCXOJIIIMX B HEM U3MEHEHUH, YMEHHE [eNaTh
000CHOBAaHHbIE 3aKJIIOUEHHUS HAa OCHOBE HAY4YHBIX (DAKTOB M HMMEIOIIMXCS JaHHBIX C
LEIbI0 TIOJYYEeHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OHOJOTMYECKHE 3HAHUSA JUISl peUIeHUs
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaLIUAX;

OCO3HaHHE LIEHHOCTU HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh MPOCKTHYIO U
HCCIIEIOBATENbCKYIO ACITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO U CaMOOOpa30BaHHIO, K
AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUI MO OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSMH.

MeranpeaMeTrHsblie pe3yabTaThbl:
Ilo3nasamenvHule yHugepcaivhvie yueOHvle Oelicmaus
Baszosvie nocuueckue oelicmeus:

CaMOCTOSATENIbHO (OPMYIHUPOBATh M aKTYaJIM3UPOBATH MpOOJeMy, paccMaTrpuBaTh €€
BCECTOPOHHE;

UCIOJb30BaTh MPU OCBOCHUHM 3HAHUH TNPHEMBI JOTMUYECKOTO MBIIUICHHUS (aHaIu3a,
CHHTE3a, CpaBHEHMs, KiIaccuukauuu, o000OLIEHHs),  pacKpblBaTb  CMBICI
OMOJIOTUYECKUX TOHATUH (BBIICTATh UX XapaKTepHbIe MPU3HAKU, YCTAHABIUBATH CBS3U
C IPYTUMU TOHSATHIMH);

OTPENEIATh LENIN AEATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUM UX JOCTUKEHMS,
COOTHOCHTB PE3YJIbTATHI ACATEILHOCTHU C MIOCTABICHHBIMU LIENSMU;
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UCIOJBb30BaTh OMOJOTMYECKHE MOHATUSA UIS OOBACHEHHS (PaKTOB M SIBICHHH >KUBOM
MIPUPOIBL;

CTPOHThH JIOTUYECKHUE pACCYXKJICHHS (MHIYKTHUBHBIC, IEAYKTHBHBIC, IO AaHAJIOTHUH),
BBISBJIATE 3aKOHOMEPHOCTH M TPOTUBOPEYMST B PACCMATPUBACMBIX SIBJICHHSX,
(opMyTHpOBaTh BBIBOBI M 3aKIIFOYCHHUS;

MPUMEHSTh CXeMHO-MOJETIbHBIE CPEACTBA ISl PEACTABICHUS CYIIECTBEHHBIX CBSI3CH H
OTHOIIEHUHA B U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TAKXKe MPOTUBOPEUUI pa3HOTO
poJia, BEISBIICHHBIX B PA3JIMYHBIX MHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbiBaTh IUIaH pEHICHUS MPOOJIEMBI C Y4E€TOM aHalM3a HMEIOMIUXCS
MaTepHAIbHBIX 1 HEMAaTEePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JIESTEIHHOCTD, OLIEHMBATh COOTBETCTBHE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH MOCIIEICTBUH NIESTETHHOCTH,

KOOpDAMHUPOBATh M BBINIOJIHATH PAa0OTy B YCIOBUSIX pEATbHOTO, BHPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )XKU3HEHHBIX MPOOIIEM.

baszosvie uccneoosamenvckue oeticmeusi:

BJIaICTH HaBBIKAMHU y‘-Ie6HO-I/ICCJ'Ie]IOBaTeJ'H)CKOI71 )51 HpOGKTHOI\/'I JCATCIIBHOCTH,
HaBBIKaMU pa3penieHus MpooieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY
IMOMUCKY MCETOJ0OB PCHICHHUA IMPAKTHUYCCKUX 3adad, NMPUMCEHCHUIO PA3JIMYHBIX METOJ0B
MTO3HAHUS;

HCIIOJIB30BAaTh PA3JIMYHBIC BUABI JACATCIBHOCTH IO IMOJYUYCHHUIO HOBOTO 3HAHUSA, €r0
UHTEpIpEeTAINH, TPEOoOPa30BaHHI0 U IPUMEHEHHUIO B YUEOHBIX CUTYAllUsX, B TOM UHCIIE
P CO3JIaHUH YUE€OHBIX U COLUAIBHBIX TPOEKTOB;

dbopmMupoBaTh HAY4YHBIA THII MBIIUICHUS, BJIAJACTh HAYYHOM TEPMHUHOJOTHEH,
KITFOYEBBIMH MOHATHSAMH U METOJAMH;

CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTECIILHON JEATEILHOCTH U
YKU3HEHHBIX CUTYalHsIX;

BBISIBIISITh TIPUYUMHHO-CJICICTBEHHBIE CBSI3M M aKTyalM3UPOBATh 3a/ady, BbIABUIaTh
rUNoTe3y e€ penieHus, HaX0AUTh apTyMEHTHI JJIsl JOKa3aTeNbCTBA CBOUX YTBEPKICHUIA,
3a/laBaTh apaMeTpbl U KPUTEPUH PEIICHMUS,

aHAJIM3UPOBATh IMOJIyYCHHBIE B XOJE pELIECHUS 3alaud pPe3ylbTaTbl, KPUTHUECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYILIECTBIISTH LI€JICHANPABICHHBIA MOUCK MEpEeHoca CPEACTB U COcoOOB JIEHCTBUS B
podecCHOHANBHYIO CPEY;

yMeTb TMEPeHOCUTh 3HAHUSA B TO3HABATEIbHYIO U MPAKTUYECKYIO O0OIacTH
KU3HEJCITENLHOCTH;

yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE WJIEH, Mpe/UiaraTh OpPUTHMHAIbHBIC MOJXOAbI U PEUICHHS, CTaBUTh
poOIeMbl U 33/1a4H, IOMYCKAIOUIUE allbTEPHATUBHBIE PEIICHHUS.

Paboma c ungopmayueri:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHUKAX MH(POpPMALUH (TeKcTe yueOHOTo Mmocoous,
Hay4YHO-TIONYJISIPHOW  JUTepaTrype, OWOJIOTMYECKUX CJIOBapsX U  CIPaBOYHHKAX,
KOMIBIOTEPHBIX 0a3ax JaHHBIX, B LHTepHere), aHamu3upoBaTh HH(GOPMALHIO
pa3NUYHBIX BUAOB M (POPM IpPEICTABICHUS, KPUTHUECKH OLIEHUBATH €€ JJOCTOBEPHOCTD
U HENIPOTUBOPEUYUBOCTb;
(dbopMynupoBaTh 3ampOCHl U MPUMEHSTH pPa3IUYHbIE METOJAbl MpPU TOUCKE U OTOOpE
Ouonornyeckoit MHGopMaIK, HeOOXOJUMOH /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;
pUOOpeTaTh OMBIT UCMOJIB30BAaHUS NH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH,
COBEPUICHCTBOBATh KYJIBTYpPY AaKTHMBHOTO MCIIOJIb30BaHMS pa3IUYHBIX IOMCKOBBIX
CHCTEM;
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CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIBbHYIO (OPMY NPEACTABICHHUS OHOJIOTUYECKOM
nHpopMmanuu (cxembl, rpaduKu, TMarpaMMbl, TaOIHIbI, PUCYHKU U IPYTOE);
WCIOJb30BaTh HAYYHBIM SI3BIK B KA4eCTBE CPEACTBAa NpU paboTe ¢ OUOJIOTHYECKOM
uHboOpMalKeil: MPUMEHATh XUMHUYECKHe, (U3MUECKHEe M MaTeMaTW4ecKue 3HAKU WU
CUMBOJBI,  (GopMynsl,  a0OpeBHaTypy,  HOMEHKIATypy,  HCIOJbB30BaTb U
peoOpa3oBHIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJIAJICTh HAaBBIKAMH pPAClO3HABaHWA U 3amUTHl HH(pOpManuy, WHPOPMALMOHHON
0€30I1aCHOCTH JTMYHOCTH.

Kommynukamuenvie ynugepcanvHule yueOuvie 0eticmsust
1) oowenue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCeX cdepax >KW3HM, aKTUBHO YyYacTBOBaTh B
JMANIOTe WM JUCKYCCHH IO CYIIECTBY 00CYyX1aeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIIPOCHI,
BBICKAa3bIBaTh  CYKJICHHsSI OTHOCHUTEIIFHO  BBINOJHEHHUS TpeajaraeMod  3amayd,
YUUTBIBATh WHTEPECH U COTJIACOBAHHOCTD IMO3WIMHA JPYTUX YYaCTHUKOB JHAJOra HITH
JTCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIC CpPEACTBA OOIIEHUs, MOHUMATh 3HAYCHHUE COIHAITBHBIX
3HAaKOB, MPENOCHIIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHUTYyaIlMil, YMETb CMsT4arh
KOH(Q)IMKTHI X BECTH TIEPETOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aHMMOJCHCTBUS, MOHUMATh HAMEPEHUS
IPYrUX JIIOJCH, TPOSIBIISATh YBAXUTEIHHOE OTHOIIIEHHE K COOCCETHUKY M B KOPPEKTHOM
¢dbopme popmynHpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOJB30BAHHEM SI3BIKOBBIX
CPEACTB.

2) coemecmuasn 0esimenibHOCMb.

MOHUMATh U UCTIOJIB30BATh MPEHUMYILECTBA KOMAaHIHOW U MHINBUAYAIHHOU PaOOTHI MIpH
perieHun OMOJIOTMYECKOM MpoOJieMbl, 0OOCHOBBIBATH HEOOXOIMMOCTh TPUMEHEHUS
TPyNIOBBIX (POPM B3aUMOICHCTBHS IPU PEIICHUN YUeOHOH 3a/1a4H;

BBIOMPATh TEMATUKYy M METOJBI COBMECTHBIX JCHCTBHA ¢ YUETOM OOLIMX WHTEPECOB U
BO3MO’KHOCTEH Ka)KJOTO YiICHA KOJUICKTHBA;

NPUHUMATh LEJIA COBMECTHOHN IESTEIbHOCTH, OPraHWU30BBIBATH M KOOPAWHHPOBATH
JEUCTBUSL MO €€ JOCTMIKCHHUIO: COCTaBJIATh IUIAH JICHCTBHIA, PacHpenelsiTh POJH C
y4€TOM MHEHUH YYaCTHHKOB, OOCYXJIaTh PE3yIbTaThl COBMECTHOM paboTHI;

OIICHUBATh Ka4yeCTBO CBOCTO BKJIAQJa M KaXJOTO yJYacCTHUKAa KOMAaHIbl B OOIIMIA
pe3ysIbTaT 10 Pa3pabOTaHHBIM KPUTEPHSIM;

MpeJyiarath HOBBIC MPOCKTHI, OIICHUBAThH HJIEH C MO3UIMK HOBU3HBI, OPUTHHAIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETHYECKOE IOBEICHHE B Pa3IMYHBIX CHTYaIUSX,
MPOSIBJISITH TBOPUYECTBO U BOOOPaKEHHUE, OBITh MHUIIMATUBHBIM.

Pecynamusnvle ynusepcanvuvie yuebHuvle Oeticmeus
1) camoopeanuzayus.

WCIO0JIb30BaTh OWOJIOTMYECKUE 3HAHWS I BBISBICHUS MPOOJIEM U WX pELICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIUsX;

BBHIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWUN IENIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOMX JCUCTBUSX M MOCTYNKAX IO OTHOLIEHUIO K KUBOW IIPUPOJIE, CBOEMY 3J0POBBIO U
3710pPOBBIO OKPYKAIOIINX;

CaMOCTOSITENILHO OCYIIECTBISATH MO3HABATENBHYIO JAESITEbHOCTD, BBISIBIISITH TPOOIEMEI,
CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a7aul B 00pa30BaTENbHON ACSITETFHOCTU U
JKU3HECHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHHs MpPoOJIeMbl C Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BOZMOYKHOCTEH U MPEANOUTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYAllUsIM;
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paciMpATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JenaTh OCO3HAaHHBIA BBIOOP, ApPryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH 3a
peleHue;

OILICHUBATh MMPHOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO IIUPOKOW SPYIUIMH B Pa3HBIX
o0nacTsaX 3HAHMN, IMOCTOSHHO TMOBBIMIATH CBOW 0Opa30BaTENbHBIA W KYJIbTYpPHBIN
YPOBEHB.

2) camokoHmpons:

JIaBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIQJIETh HAaBbIKAMU I[103HABATENIbHON peQIeKCUH KaK OCO3HAHMsI COBEpLIAeMbIX
JENUCTBUN M MBICIUTEIIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAaHWM, UCIIOJIB30BATh
npue€MbI pepiekcuu AJis OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHI)KEHUIO;
IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3yJIbTaTOB ACSITEIBHOCTH;

3) npunamue cebs u opyaux.

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO APYrUX HA OLINOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULUH JIPYTOro YeslIoBeKa.

IIpexMeTHbIE pe3yibTAThI:
10 kiaace

c(hOpMUPOBAHHOCTh 3HAHMM O MECTE M POJM OMOJIOTUU B CHCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa M Hay4yHOTO MHPOBO33pPEHHs, O BKJIAJ€ POCCUHUCKUX M 3apyOekHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHATBLHOW TPAMOTHOCTH 4YEJIOBEKa IS
pelIeHNs KU3HEHHBIX 3a/a4;

YMEHHE PACcKpbIBaTh COJEpKAaHHE OHOJOTMYECKHMX TEPMUHOB U TIOHATHUN: >KU3Hb,
KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIeCTB U MpPEeBpaIleHHe SHEPTUH ), TOMEOCTa3
(camoperynsinusi), ypoBHEBasi OpraHM3alisl >KMBBIX CHCTEM, CaMOBOCIPOU3BEACHUE
(perpotyK1us), HACJIEeACTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

YMEHHE H3JaraTh OMOJIOTHYECKHE TEOpHH (KJIETOYHAas, XpPOMOCOMHAs, MYyTallMOHHA,
LIEHTpalbHasl JO0rMa MOJICKYJISIpHOU Omosiorun), 3akoHsl (I'. Menaens, T. Moprana, H.
W. BaBuiioBa) u y4yeHust (0 LEHTpax MHOT0OOpa3usi U MPOUCXOXKICHUS KYIbTYPHBIX
pactennii H. 1. BaBuioBa), ompeaensiTe TI'paHUIBl HX MNPUMEHHUMOCTH K >KHUBBIM
CUCTEMaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTUHU: HAONIOIEHUE U ONTUCAHHE
KUBBIX CHCTEM, MPOLIECCOB U SIBJICHHI, OPraHM3allvs U MPOBEIECHUE OMOJIOTHYECKOrO
OKCIIEPUMEHTAa,  BBIJIBIDKCHHE  TUIIOTE3bl,  BBISBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BEJTMUYMHAMU, OObSICHEHNE TIOTYYSHHBIX Pe3yIbTaTOB, UCTIOIH30BAHHBIX
Hay4YHBIX TOHATUN, TEOPHM W 3aKOHOB, YMEHHE JellaTh BBIBOJbI Ha OCHOBAaHUU
MOJIyUYEHHBIX Pe3y/IbTaTOB;

YMEHHE BBIACISATH CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U FYKApHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHa
BEIIECTB W TMPEBpAlIEHUS DHEPrUH B KIETKe, (OTOCHHTE3a, IUIACTUYECKOTO H
DHEPreTHYecKoro OoOMeHa, XEMOCHHTEe3a, MHTO03a, MeiHo3a, OIIOJ0TBOPEHHUS,
Pa3MHOKEHHsI, UHANBUAYAILHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3);

yYMEHHE MPUMEHSTH MOTYYCHHbIE 3HAHUS 711 00BSCHEHUSI OMOJIOTHYECKUX MPOIIECCOB U
SIBIICHUM, JUTSI TIPUHSTHS TPAKTHUYECKUX PEIICHUH B MOBCEAHEBHOW >KU3HU C IENBIO
obecrieueHruss 0E€30MACHOCTH CBOETO 37I0POBbS U 3JI0POBBS OKPYXKAIOIIUX JIOACH,
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COONIIONICHUST HOPM TPaMOTHOTO TIOBEACHUS B OKpYXKAlOIIEeH NPUPOJHON cpere,
MOHMMaHUE HEOOXOJMMOCTH HCIOJIB30BAaHUS JOCTHKEHHI COBPEMEHHOW OMOJIOTUU U
OMOTEXHOJIOTHIA IS PAllHOHAIBHOTO IPUPOIONOIb30BAHNUS;

YMEHHUE pellaTh 3JIeMEHTapHble TI'€HETUYECKHE 3aJayd Ha MOHO- M JUTHOpHUIHOE
CKpeUIMBaHMUEe, CIEIUICHHOE HAaclelIOBaHUEe, COCTABIATH CXEMbl MOHOTHOPHIHOTO
CKpeUIMBaHMS VIS TIPEACKa3aHUsl HACJIeTOBAaHM IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJHATH JIAOOPATOPHBIE M MPAKTUYECKUE paOdOTHI, COONMIONAThH MPaBHIIa MIPH
paboTe ¢ yaeOHBIM 1 J1a00PATOPHBIM 000PYIOBAHHEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OUOJIOTHYECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS W3 PA3IUYHBIX HCTOYHHUKOB
(cpeactBa MaccoBOM HMH(pOpPManUHM, HAYYHO-TIONYJISPHBIE MaTepHalibl), 3TUYECKUE
aCTIeKThl COBPEMEHHBIX UCCIIEIOBAHHI B OMOJIOTHUH, MEAUIINHE, OMOTEXHOJIOTHH;
yMEHHE CO03/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIeHUs, 00001as
OMOJIOTHYECKYI0 MH(POPMAITUIO M3 HECKOJIBKUX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHUH.

11 kaace

Cc(OPMHUPOBAHHOCTh 3HAHWW O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS
€CTeCTBEHHBIX HAYK, B ()OPMHPOBAHWU COBPEMEHHON €CTECTBEHHO-HAYYHOUN KApPTHHBI
MHUpa W Hay4dHOTO MHUPOBO33PEHUS, O BKJIAJEC POCCHHCKHX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIMOHAIBHONW TI'PAaMOTHOCTH YeJOBEeKa s
pEIICHUS KU3HECHHBIX 3a/1a4;

YMEHHE PACKpPBIBATh COJCPKAHHE OWOJIOTHUECKUX TEPMUHOB W TOHATHH: BHJI,
MOMyJIANMsI, TEHO(DOHI, HBONIONMUA, JABWXKYIHE CHIbl ((aKTOphI) HSBOJIOIUH,
MPUCTIOCOOJIEHHOCTh ~ OPraHU3MOB, BHJI000pa30BaHHWE, OSKOJOTHYECKHE (PaKTOPHI,
9KOCUCTEMA, MPOJYLIEHThI, KOHCYMEHTBI, PEIYLIEHThI, ENH MUTAHUS, SKOJIOTHYecKas
nupamuia, OuoreoneHos, onocdepa;

yMEHHME Wu3Jarath Ouosiornyeckue Teopuu (dBosonnoHHass Teopusi Y. JlapBuna,
CUHTETHYECKass TEOpHUsSl DBOJIOLMUHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOABIIIEBOrO
cxoactBa K. M. bapa, uepenoBanus rjiaBHbIX HampaBjieHUWA U myTeu 3Bosonuu A. H.
CeeprioBa, yueHuss o Owmochepe B. M. Bepnaackoro), omnpenensith T'paHHIBl HX
MIPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAyYHOTO MO3HAHUS B OMOJIOTHUHU: HAONIOIEHUE U OITUCAHKE
KUBBIX CHCTEM, MPOLIECCOB U SIBJICHHM, OpraHM3alus U MpOBeIeHUE OMOJIOTHYECKOrO
OKCIEPUMEHTAa,  BBIIBIDKCHHE  TUIIOTE3bl,  BBISIBJICHHE  3aBUCUMOCTH  MEXAY
HCCIEeyeMbIMU BEJIMUYMHAMU, 0OBSICHEHHE TIOJyYEHHBIX PE3YJIbTaTOB, UCIIOIb30BAaHHBIX
HAay4YHBIX TOHATUN, TEOPHM W 3aKOHOB, YMEHHE JellaTh BBIBOJIbI Ha OCHOBAaHUU
MOJIy4YEHHBIX Pe3YyJbTaTOB;

YMEHHUE BBLICIATH CYIIECTBEHHbIE MPU3HAKA CTPOCHUS OHOJOTUYECKHX OOBEKTOB:
BUJIOB, TOMYISALUN, MPOIYLHEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTEOIEHO30B H
9KOCUCTEM, OCOOEHHOCTH MPOIECCOB: HACIEICTBEHHON H3MEHYHUBOCTH, €CTECTBEHHOIO
otOopa, BUJI000pa30BaHuUs, MPUCTIOCOOTICHHOCTH OpraHu3MOB, NeHCTBUS
AKOJIOTHYECKUX (PAaKTOPOB HA OPraHU3MBbI, MEPEHOCa BEUIECTB M IMOTOKA JHEPTUU B
9KOCHUCTEMAax, aHTPOTOIeHHBIX M3MEHEHUHl B JKOCHCTEMaxX CBOEH MECTHOCTH,
KPYroBOpOTa BEIIECTB M OMOr€0XMMUYECKUX LIUKIIOB B OHocdepe;

yYMEHHE MPUMEHSTH MOTYYCHHbIE 3HAHUS 7151 O0BSICHEHHS OMOJIOTHYECKUX MPOLIECCOB U
SIBIICHUM, JUTSI TIPUHSTHUSI TMPAKTHYECKUX PEIICHUN B TMOBCEJHEBHOW >KU3HH C ILIETBIO
oOecrieyeHuss 0€30MAaCHOCTH CBOETO 3J0POBbS U 370POBbS OKPYKAIOLIMX JIIOJCH,
COONIIOJICHUST HOPM TPaMOTHOIO TOBEACHUS B OKpYyXKalolleld NpUPOJHON cpere,
MMOHMUMAaHHe HeOOXO0IMMOCTH HCTIOh30BAHMS TIOCTHXKEHUH COBPEMEHHOM OMOJIOTUHN IS
paIMoOHaIBLHOTO MPUPOAOTIONB30BAHUS;
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YMEHHUE pellaTh >JIeMEHTapHble OMOJIOTHYECKHE 33/1a4M, COCTABIISATH CXEMBI MEpeHoca
BELLECTB U SHEPIUHU B IKOCHCTEMaX (LENH MUTaHUsA);

YMEHHUE BBITIOJHATD JIAOOPATOPHBIE M MPAKTUYECKUE pabOThI, COOMIONATH MpaBHiIa MPH
paboTe ¢ yaeOHBIM U J1a00PATOPHBIM 000PYAOBAHHUEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W MHTEPIPETUPOBATh MHPOPMALUIO OUOJIOTHUECKOTO
COJICpKaHUs, BKJIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHHS W3 PaA3IUYHBIX HCTOYHHUKOB
(cpeactBa maccoBoi MH(OpMaLUK, HAyYHO-TIOMYJISIPHbIE MaTepHallbl), pacCMaTPUBATh
ry100aIbHBIE SKOJIOTUYECKHE MTPOOIEMBI COBPEMEHHOCTH, (JOPMUPOBATH TI0 OTHOIIICHHIO
K HIM COOCTBEHHYIO ITO3HIIHIO;

YMEHHE CO037aBaTh COOCTBEHHBIE NHCBMEHHBIE W YCTHBIE COOOmeHus, 00o00Imas
OMOJIOTUYECKYI0 MH(POPMAITUIO M3 HECKOJIBKUX HWCTOYHHKOB, TPAMOTHO HCIOJIB30BaTh
MOHATHIHBIN anmnapaT OUOJIOTHUH.

TEMATUYECKOE IIVIAHUPOBAHHUE
10 kaace

Ne HaumeHoBaHue KoaunuecTrBo yacos
DJIeKTpOHHbIe (1N PpoBbIe) 00pa3oBaTe/IbHbIE
n/ pa3feioB U TeM B Kontp MpakTn eCVDChI
n MPOrpamMMmel cero padoThI YyecKue peayp
padoTsl
buodaunoreka [IOK
BHOTOIMS KaK https://m.edsoo.ru/7f41c292
1 2 0.5 IpopMunnMyMm
HayKa https://bvb-Kb.ru/?section=urochnaya-
deyatelnost
Budnauoreka HOK
2 JKuBrle cucTeMBI 1 1 https://m.edsoo.ru/7f41c292
UX OpraHu3aIus https://www.yaklass.ru/p/biologia#program-
10-klass
XUMUYECKUI Bubauoreka I[OK
3 COCTaB U CTPOCHHUE 8 1 https://m.edsoo.ru/7f41c292
KJICTKH
buobauorexa HOK
https://m.edsoo.ru/7f41c292
4 JKH3HENeATENBHOCT 6 https://www.yaklass.ru/p/biologia#program-
b KJIETKH 10-klass
Pa3smMHOKeHHE U bubanorexa HOK
WHIMBUYaTBHOE https://m.edsoo.ru/7f41c292
5 5 1 TMpopmuHUMYyM
Pa3BUTHC https://bvb-kb.ru/?section=urochnaya-
Opranu3MoB deyatelnost
buobauorexa IIOK
Hacnencreennocts https://m.edsoo.ru/7f41c292
6 1 U3MEHUYHUBOCTh 9 2 TMpopmunuMyMm
OpraHM3MOB https://bvb-kb.ru/?section=urochnaya-
deyatelnost
CeHeKHI/IH Buoauoreka HOK
OpraHu3MOB. https://m.edsoo.ru/7f41c292
7 0 3 IIpopmuHUMYM
CHOBBI https://bvb-kb.ru/?section=urochnaya-
OMOTEXHOJIOTHHI deyatelnost
HToro 34 0 4.5

17



https://m.edsoo.ru/7f41c292
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia#program-10-klass
https://www.yaklass.ru/p/biologia#program-10-klass
https://m.edsoo.ru/7f41c292
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41c292
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://m.edsoo.ru/7f41c292
https://bvb-kb.ru/?section=urochnaya-deyatelnost
https://bvb-kb.ru/?section=urochnaya-deyatelnost

TEMATHYECKOE IINTAHUPOBAHUE

11 kaacc
Ne Haumenosanne Koamiecrso wacos DiexTponHble (U PoBbIE) 00Pa30BaATEILHbIE
n/ pa3nesnoB U TeM B Koutp IIpakTin pecypchl
n nporpamMmeI Cero | pagorer | weckme
padoTsI
buoauorexka IIOK
https://m.edsoo.ru/7f41cc74
OBOIIOLMOHHAS 9 1 T S—
oronorus https://bvb-kb.ru/?section=urochnaya-
deyatelnost
bubaunorexka HOK
https://m.edsoo.ru/7f41cc74
Bo3HukHOBEHME 1 https://www.yaklass.ru/p/biologia#program-
pPa3BHUTHE KU3HU 10 0.5 11-klass
Ha 3eMue IIpopmunnMym
https://bvb-kb.ru/?section=urochnaya-
deyatelnost
bubaunorexka HOK
https://m.edsoo.ru/7f41cc74
Opranusmsl 1 https://www.yaklass.ru/p/biologia#program-
OKpY KaroIas 5 1,5 11-klass
cpena IIpopmMunuMyMm
https://bvb-kb.ru/?section=urochnaya-
deyatelnost
Budnauoreka HOK
https://m.edsoo.ru/7f41cc74
Coob1ecTBa 1 https://resh.edu.ru/subject/lesson/5501/start/
DKOJIOTHYECKUE 10 11907
CHCTEMBI Hpogmunumym
https://bvb-kb.ru/?section=urochnaya-
deyatelnost
HTroro 34 0 3
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