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Ipunooicenue No2

PaGouass mporpamma mo ydeonomy mpeamery «buosornum» Ha ypoBeHb CpeJHero o0Iero odpa3oBaHHMs COCTABJIEHA C Y4eTOM

paGoueii mporpaMmbl BOCHHTaHUsSl. BocnurarelbHbIi NOTEHUHAJ [JAHHOTO Y4YeOHOro mpeaMera o0ecneYyuBaeT peaTU3alHUIo
0JIaronpUSATHBIX YCJIOBHUH /ISl Pa3BUTHS COLIMAJIBLHO 3HAYUMBIX OTHOIIEHUI 00y4aroluuXxcsl M IMpekie BCero HeHHOCTHBIX OPHEHTHPOB
(meJsieBBIX IPHOPHUTETOB):

IlesieBbIe MPUOPHUTETHI:

[{eneBbie MPUOPUTETHI HA YPOBHE CPETHETO 00IIET0 00pa3oBaHUS

>
>
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OIIBIT J€J1, HaHpaBHeHHBIX Ha 3360Ty 0 CBOGI71 CEMBCE, pO)IHI)IX nu 6J'II/13KI/IX;

TPYIOBOM OTIBIT, OMBIT Y4aCTUs B IPOU3BOJICTBEHHON ITPAKTHKE;

OTIBIT JICJI, HAIIPABJICHHBIX HA TOJIb3Y CBOEMY POJHOMY TOPOJIY WJIU CEIly, CTPaHEe B IIEJIOM, OTIBIT ACSITEIIBHOTO BBIPAKEHUSI COOCTBEHHOMN
rpakJaHCKOM MO3ULINH;

OTIBIT TIPUPOIOOXPAHHBIX JCIT;

OTIBIT pa3peIIeHUs] BOZHUKAIONTUX KOH(MIUKTHBIX CUTYAI[UH B IITIKOJIE, I0Ma WJIH Ha YIIUIIC;

OTIBIT CAMOCTOSITEIIBHOTO MPUOOPETEHUsI HOBBIX 3HAHUH, IPOBEICHUS HAYYHBIX MCCIICIOBAHHM, OTIBITA POCKTHOM JACSITCIIBHOCTH;

OTBIT M3yYEHHUs, 3alIUThl W BOCCTAHOBJICHUS KYyJbTYPHOTO HACJEAMS YEIOBEYECTBA, OMbBITA CO3JIaHUS COOCTBEHHBIX IPOM3BEICHUM
KYJbTYPHbI, OTIBITa TBOPUYECKOTO CAMOBBIPAKEHUS;

OTIBIT BEJICHHUS 37I0POBOT0 00pa3a KU3HH U 3a00ThI O 3I0POBBE IPYTUX JIIOJICH;

OTIBIT OKa3aHUs MTOMOIIY OKPYKAIOIIHUM, 3200ThI O MaJIBIIIAX W MOKUIIBIX JIFOASX, BOJOHTEPCKOTO OIBITA;

OTIBIT CAMOIIO3HAHMSI U CAMOAHAJIN3a, OTIbITA COITMAIBHO MPUEMJIEMOTO CaMOBBIPAYKEHUS U CaMOpeaIi3aliy.



Conepxxanue y4eOHOro nmpeaMmera, Kypca, MOayJast
kiacc —10
YpOBEHB — 0a30BbIN

HaszBanue pa3aeiioB

KpaTKOC coacpikaHue

Tema 1. buoJsiorust Kak Hayka.

buonoruss kak Hayka. CBsi3b OHOJOrMM C OOIIECTBEHHBIMH, TEXHUYECKMMH U APYTUMU
€CTECTBEHHBIMU HayKaMmu, punocodueil, 3TUKOHN, 3CTETUKON U npaBoM. Posib Ouosnoruu B popMUpOBaHUU
COBPEMEHHOM HayuyHOU KapTuHbI MUpa. CucTeMa OMOJOrHYeCKUX HaYK.

Metonpl TO3HAHMSI JKUBOM MpuUpojabl (HAOMIOAEHWE, OSKCIEPUMEHT, OIMCAaHHE, HW3MEpEHue,
KJ1accupUKaus, MOJIeTMpOBaHUE, CTaTUCTHUYECKass 00paboTKa JaHHBIX).

JdemoncTpauum:

IToptpetsr: Y. Hapun, I'. Mennens, H. K. Konbuos, . Yorcon u ®@. Kpuk.

Tabmuipl u cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlaGopaTopHble U MpaKkTHYecKue padoThbi:

[Ipaktrueckas padota Ne 1. «Mcmonp30BaHWE pa3IMYHBIX METOJOB IPH M3y4€HUU OMOJIOTHUYECKUX
0OBEKTOBY.

Tema 2. ZKuBble cucTeMbl H HUX
opraHu3anmsi.

Kusble cuctembl (OHMOCHUCTEMBI) KaK MpeaMeT u3ydeHus Ouosiornu. OTIUYMe >KUBBIX CHCTEM OT
HEOPraHUYECKOMN MPUPO/IBL.

CpoiicTBa OuocucteM W HX pa3HooOpasue. YPOBHHM OpraHH3alMl OHOCHCTEM: MOJIEKYJSPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBIHN, HOMYJISIIIMOHHO -BUIOBO1A, 9KOCHUCTEMHBIH
(6MOreoneHOTUYECKHH ), OMOC(EPHBIN.
JdemMoHcTpanum:

Tabmuis! u cxeMbl: «OCHOBHBIC IPU3HAKU KU3HU», «YPOBHHU OpraHU3alluU KUBOW IPUPOIBD.
Ob6opynoBanue: moaens Mosekynsl JJHK.

Tema 3. XuMHu4YecKuii coOCTaB
CTPOEHHUE KJIEeTKH.

XHUMHUYECKHUM COCTaB KJICTKH. XHMHUYECKHE SJIEMEHTHI: MaKpO3JIEMCHTBI, MUKPOIJICMCHTHI. Boga u
MHHCPAJIbHBIC BCIICCTBA.

(DYHKLII/II/I BOIBbI 1 MUHCPAJIbHBIX BCUICCTB B KIJICTKC. HOI[I[Cp)KaHI/Ie OCMOTHYECKOT0 OajtaHca.

benku. CoctaB u CTPOCHUC 0eNKOB. AMUHOKHUCIOTBI — MOHOMCPBI OcnkoB. HeszameHnumbie u




3aMEHMMbIE AMHUHOKUCIOTHI. AMUHOKHUCIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEJIKOBON MOJIEKYIIbI
(mepBuuHas, BTOpUYHAs, TPETHYHas M YETBEPTHYHAs CTPYKTypa). XHUMHUYECKUE CBOMCTBA OEJIKOB.
Buonornyeckue GyHKIMU OCIKOB.

®epmeHThl — Onosiorndeckue katanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIN IEHTpP, CyOCTpaTHas
cnenupuuHocts. Kopepmentsl. Butamunbl. OTingust pepMEHTOB OT HEOPraHUYECKUX KaTau3aTopoB.

VYrieBoapl: MOHOCaxXapuabl (TJIFOK03a, pud03a U Ie30KCUpro03a), Aucaxapuabl (caxaposa, JakTo3a) u
MoJIMcaxapuabl (Kpaxmall, TIIMKOTeH, eTioi03a). buonornueckrue GyHKIMM YTII€BOJOB.

Jlunuapr: Tpurnuuepuasl, ¢ochoaunuasl, crepounsl. ['uapodunsHO-THAPOGOOHBIE CBOMCTBA.
buonoruueckue pyHkuuu nunuaos. CpaBHEHUE YTIIEBOJOB, OEIKOB U JIMITHUJIOB KaK UICTOYHUKOB SHEPTUH.

Hyxnennossie kucnoter: JIHK n PHK. Hykneotnasl — MOHOMEPBI HYKIIEMHOBBIX KMCIIOT. CTpoeHne
u ¢pysakiun JJHK. Crpoenne u ¢pynkuuu PHK. Bunst PHK. AT®: ctpoenue u QpyHkiuu.

[utonorus — Hayka o kieTke. Kinerounass teopusi — mpuMep B3auMOACHCTBUSA uied U (HakToB B
Hay4YHOM MO3HAHUU. MeToAbl U3y4eHUs! KIETKH.

Knerka kak nenocrHas sxuBas cuctema. OOIIre Npu3Haky KJIETOK: 3aMKHYyTas Hapy>kHasi MmeMOpaHa,
mosekynbl JIHK kak reHeTudeckuil anmapar, cuctemMa CHHTe3a Oelka.

Tunsl KI€TOK: SyKapruoTUYecKas U mpokapruoTudeckas. OCOOEHHOCTU CTPOCHUS TPOKAPHOTHUECKON
kietku. Krnerounas crenka Oakrepuit. CTpoeHHE »JYyKapuOTHYECKOW KieTkH. OCHOBHBIC OTJIMYHSA
pPacTUTEIBHOM, )KUBOTHON U TPUOHOM KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBHl KJIETOK — KJIETOYHAs CTEHKAa, TJUKOKAJIUKC, HUX (YHKIHH.
[Tnazmatuueckass memOpaHna, e€ cBoiictBa U (ynkuuu. [{utornasma u e€ opranouasl. OgHOMEeMOpaHHbIE
opranouasl kietku: OIIC, anmapar ['onbmxu, sm3ocoMbl. [loayaBTOHOMHBIE OPraHOW[IBI  KIIETKH:
MUTOXOHJIpHH, MiacTuisl. [Ipoucxoxkaenne MUTOXOHAPUN M miuacTuia. Bumel mnactun. HememOpanHbie
OpraHoOUJbl KJIETKH: PHOOCOMBI, KJIETOYHBIA LIEHTP, UEHTPUOJM, PECHUYKH, >KIYyTUKUA. DyHKUIUU
OpraHouOB KJIETKU. BkiroueHus.

SAnpo — peryasTopHsli neHTp KieTku. CTpoeHue sapa: saepHas 000J04yka, Kapuoria3Ma, XpOMaTHH,
SZIPBIIIKO. XPOMOCOMBI.

TpaHcHOpT BElIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.




Huarpammsl: «PacnpeneneHue XUMHAYECKUX AJIEMEHTOB B HEXMBOW mpupone», «Pacmpenenenue
XUMHUYECKUX IJIEMEHTOB B KHBOU MPUPOJIEH.

Tabmuubl u cxemsbl: «llepronnueckas Tabnuila XUMHYECKHX AJIEMEHTOBY», «CTPOCHHE MOJICKYIIBI
BOIB», «buocuHTe3 Oenkay, «CTpoeHue MoOJeKyisl Oenka», «CtpoeHue depmenta», «HykinenHoBbIe
kucinotel. JIHK», «Ctpoenune monekynbsr AT®», «CTpoeHue 3yKapuOTHYECKOW KIETKn», «CTpoeHue
KUBOTHOM KIIETKM», «CTpO€HHE pacTUTEIbHON KIEeTKH», «CTpoeHHEe NPOKAPUOTUYECKON KIIETKU,
«CtpoeHue sizipa KIETKW», «YTIeBOAb, «JIunuas.

O0GopynoBaHue: CBETOBOM MHUKPOCKOI, 000pyAOBaHUE /i NMPOBEACHUS HAOMIOACHUN, W3MEPECHHUI,
AKCIIEPUMEHTOB, MUKPOTIPENapaThl PaCTUTEIBHBIX, )KUBOTHBIX M OaKTepUATBLHBIX KIETOK.

JlaGopaTopHble U MpakTHYecKUe PadoOThI:

JlaGopatopnast pabora Ne 1. «M3yueHne KaTaquTHYECKOW aKTUBHOCTH (PEepMEHTOB (Ha mpuMepe
aMUJIa3bl WM KaTaaas3bl)y.

JlaGopatopnast pabota Ne 2. «M3ydeHune CTpoeHUs] KIETOK PACTCHH, KUBOTHBIX M OaKTepUil MO
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax v UX OMHCAHHUEN.

Tema 4. KusHenessTeJbHOCTH
KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCCUMUIANNS (TUIACTHYECKUA OOMEH) W JAUCCHUMUIISIUS
(PHEpreTUyecKuii 0OMEH) — JBE CTOPOHBI €IMHOTO Mpollecca MeTabosn3Ma. Polib 3aKOHOB COXpaHEHUS
BEIIECTB U SHEPTUU B IOHUMaHUHU METa00In3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPO(HBIN U TeTepoTpodHbIid. Posib hepMeHTOB B 0OMEHE BEIIECTB U
IPEBpAICHUH SHEPTUU B KIIETKE.

®dotocunte3. CBeroBas u TeMHOBas (a3wpl GorocuHTe3a. Peaknum ¢orocunTe’a. DhHEKTUBHOCTH
¢doTocunTe3a. 3HaueHne (OTOCHHTE3A AJs KU3HU Ha 3emue. BiusHue ycnoBuil cpensl Ha (OTOCHHTE3 U
CHOCOOBI OBBIIICHHSI €70 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIe OaKkTepun. 3HaU€HUE XEMOCHHTE3a JIJIsl )KU3HU Ha 3eMIle.

DHepreruyeckuii oOMeH B KieTke. PacriernyieHue BeIIECTB, BBbIACICHHE U aKKyMYJIHPOBaHUE
SHEpPIUM B KJIETKE. DTambl 3Heprernyeckoro ooMeHna. ['nukonus. bpoxkenue u ero Buabl. KucnopogHoe
OKHCIIEHHe, WU KJIeTOo4yHoe JbixaHue. OkxkuciaurenbHoe (ochopunupoBanue. IPPEeKTUBHOCTH
SHEPreTU4YecKOro 0OMeHa.

Peakiun marpuuyHoro cuntesa. I'enernueckas unHpopmamms u JJHK. Peanuszauus renernueckoi
uHpopMalMu B KIeTKe. ['eHeTnyeckuil Ko U ero cBoiictBa. TpaHckpunuusi — MmaTpuunslii cunte3 PHK.




Tpancnsamus — OuocunTe3 Oenka. Drtambl Tpancasuuu. KomupoBanwe amMuHOKHUCIOT. Ponp pubocom B
OouocuHTe3€e OeNKa.

Hexnerounsie ¢opmer xu3nu — Bupycel. Hcrtopust oTkpeitus BupycoB (/. WM. VBaHOBCKHiA).
OCOOGEHHOCTH CTPOEHUS U KU3HEHHOTO LUKJIa BUPYcoB. bakrepuodaru. bonesnu pacteHuii, >)KUBOTHBIX U
4eJl0BEKa, BbI3bIBaeMble BHpycaMu. Bupyc nmmyHonedununra yenoeka (BUY) — BozOynutens CIIN/da.
OOpaTHast TpaHCKpUIIMS, peBepTaza U HHTerpasza. llpodunakTika pacrnpocTpaHeHHs BHPYCHBIX
3a00JIeBaHU.

JdemoHncTpauum:

Hoptpetsi: H. K. Konbuos, /1. Y. UBanosckuit, K. A. Tumupsizes.

Tabmuupl u cxembl: «Tumbl muTadwmsy, «Metabomusm», «MUTOXOHAPUT», «DHEPTETUUECKHI
obmeny, «Xmoporacty, «Potocuntes», «Ctpoenne [IHK», «Ctpoenne m (QyHKIHMOHHpPOBAHUE TEHAY,
«Cunre3 Oenka», «['eHernueckuii kom», «Bupycw», «bakrepuodarn», «CTpoeHHe W KUZHEHHBIH LHKI
Bupyca CIIN/1a, 6akreprodaray, «Pemnukanus JHK».

O6GopynoBanue: moxaenu-ammukanun «Yasoenne [IHK u tpanckpunimus», «buocuntes Oenkay,
«CTtpoeHue KIeTkn», Moaeib cTpykrypsl JTHK.

Tema 5.
HHAUBHUIYAJIbHOE
OPraHu3MOB.

PasmHokenne u
pa3BuTHe

KreTounsIif IIUKI, WK KU3HEHHBIA UK KIeTku. MHTepdaza nu muto3s. [Ipomeccel, npoTekaromue B
untepdase. Permukanus — peakmuss matpuunoro cuHTe3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIN
Ha0Op — KapuOTHUI. JIMIUIOMIHBIA W TaIJIOUMJAHBIA XpOMOCOMHBIE HAaOOPBl. XpomaTuabl. [{uTomoruueckue
OCHOBBI Pa3MHOXKEHUS U UHAUBUIYATbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenue kinetku — muto3. Ctaguu mutosa. [Iponecchl, mpoucxoasiuiue Ha pa3HbIX CTAAUSIX MHUTO3A.
buonornueckuit cMpICa MUTO3A.

[Iporpammupyemast rubesb KIETKH — aromnTo3.

DopMbl pa3MHOXKEHHUS OPraHU3MOB: 0ECII0I0e U MoJI0BOE. Bubl 6ecrooro pa3MHOKEHUS: JIeJICHNE
HAJBOE, IMOYKOBAHHWE OJIHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHHE, BErE€TAaTUBHOC Pa3MHOKCHHE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAYEHUE I CENEKIINH.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOJIOTO.

Meiios. Craguu meiio3a. [Ipoueccsl, npoucxoasamiue Ha craauax Menosa. IloBegenue xpomocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMbICc M 3HaYEHUE MENH03a.

l'amerorenes — npoiiecc 00pa3oBaHuUs MOJOBBIX KIETOK Y KUBOTHBIX. [10JI0BBIE jKeNe3bl: CEMEHHUKH




u suaaukn. OOpa3oBaHWE W PA3BUTHE IIOJIOBBIX KJIETOK — rameT (CIepMaro30uj, SHICKIeTKa) —
criepMarorenes3 u oBoreHe3. OCOOEHHOCTU CTPOEHUs SIMIEKIETOK U cHepMaro30u10B. OII0J0TBOPEHHUE.
[TapTenorenes.

NunuBuayanbHOoe pa3BuTHe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (IMOpHOTEHe3). Tarbl
SMOPHOHAILHOTO Pa3BUTHS y TIO3BOHOYHBIX JKMBOTHBIX: JPOOJICHHE, TacTPYJSIHs, OpPraHOTeHe3.
[TocTamOpHoHanbHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS: IPSIMOE, HEMPSAMOE (JTMYUHOYHOE).
Bnustnue cpenpl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIEC YPOICTBA.

Poct u pazButue pactennii. OHTOT€HE3 IIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIUHM PA3BUTHSI.

JdemoncTpauum:

Tabmuip! 1 cxembl: «DOpMBI PA3MHOKEHHUST OPTaHU3MOBY, «J{BOMHOE OTUIOIOTBOPEHKE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3MHOKEHHUE PACTCHUIY, «/leneHue kimetkn 6akTepuit», «CTpoeHHE MOJTOBBIX
Ki1eTok», «CTpoeHue xpomMocombly, «Kierounsli mukim», «Pemmukanua JIHK», «Mwutos», «Menos»,
«IIpssmoe u HempsiMoe pa3BUTHE», «[ aMeToreHe3 y MIICKOMHTAIOIINX W YeloBeKkay, «OCHOBHBIE CTaIuH
OHTOTEHE3ay.

OOGopynoBaHue: MUKPOCKOII, MUKpoTipenapatsl «CrepMaTo30uabl MIEKOITUTAIOMIETOY, «SAiIekneTka
MJIEKONIUTaIIEro», «Kapuokunes B KIleTKax KOpeIIKa JyKay, MarHUTHasi MOJeNb-anmuinkanus «Jlenenue
kietkn», Mmoaenb JJHK, monens meTadasHOM XpOMOCOMBI.

JlaGopaTopHble U MpaKTUYecKue padoThbi:

Jlaboparopnas padota Ne 3. «HabmroneHue MuTO3a B KJIeTKax KOHYMKA KOPEIIKa JyKa Ha TOTOBBIX
MUKpOIIpenapaTaxy.

Jlaboparopnas padota Ne 4. «M3ydyeHue CTpOEHUS MOJIOBBIX KIETOK HAa TOTOBBIX MUKpOIpEnapaTax».

Tema 6. HacieacTBeHHOCTL H
H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Vctopusi pa3BUTHS T€HETUKU. Poib LUTONOTHM W AMOPHOJIOTHUU B
CTaHOBJIGHUU TE€HETUKHU. BKiax poccHiickMX W 3apyO0eXHBIX Y4YEHBIX B Pa3BUTHE TEHETUKU. MeETOJIbI
TeHETUKH  (TUOPUIONOTUYECKHM, [MTOTEHETHYECKUH,  MOJEKYIsIpHO-reHeTHuueckuil).  OCHOBHBIE
TF€HEeTUYECKUe MOHATUA. [ eHeThnuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaX CKPEUIMBAHMIA.

3aKOHOMEPHOCTH HAacClleJJOBaHMsI TMPU3HAKOB, ycTaHOBIeHHbIe . Mengenem. MoHorubpuaHoe
CKpelllMBaHue. 3aKOH eAUHO00pa3us THOpPUIOB MEpPBOTrO MOKOJeHUsA. [IpaBuio moMuHHpOBaHHS. 3aKOH
pacuierieHus npu3HakoB. [ unoresa unctotel rameT. [lojiHOE 1 HEMOJTHOE TOMUHUPOBAHUE.

JuruOpunHoe ckpemuBaHue. 3aKOH HE3aBUCHUMOI'O HACleIOBaHMs Mpu3HaKoB. L{uToreHeTnyeckue




OCHOBBI JTUTAOPUTHOTO CKpEIIMBaHUS. AHanusupyroiee CKpEILIMBaHHUE. Ucnonb3zoBanue
AQHATM3UPYIOIIETO CKPEITUBAHMS JIJIS1 OTIPEICIICHUS TEHOTHUIIA OCOOU.

CuemieHHoe HacienoBaHue mnpusHakoB. Padora T. Moprana mo CIEIUICHHOMY HacJIeIOBaHUIO
reHoB. Hapymienue cuenienus reHoB B pe3yibTaTe KPOCCUHIOBEPa.

XpOoMOCOMHAasi TEOPUS HACIEICTBEHHOCTHU. [ eHeTuYeCcKue KapThl.

I'enetnka mona. XpoMOCOMHOE OImpeAeNieHHe Tojia. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIe U reTeporaMeTHbIe Oprannu3Mbl. HacienoBanue nmpu3HakoB, CHENJIEHHBIX C MOJIOM.

HN3menunBOCTh. BuUIbl M3MEHUYMBOCTH: HEHACIECICTBEHHAs W HAacJeICTBeHHas. Ponb cpenasl B
HEHACJIEICTBEHHOW M3MEHUYMBOCTU. XapaKTepUCTHKA MOIU(UKALUMOHHON U3MEHYMBOCTU. BapuaninoHHbIN
psAn ¥ BapuainMoHHas kpuBas. Hopma peaknuu npusHaka. KonumdecTBeHHbIE U KaueCTBEHHBIC TPU3HAKU U
ux HopMma peakuuu. CBoiicTBa MOAM(PHUKAITMOHHON U3MEHUYMBOCTH.

HacnenactBennas, win reHOTUNHYECKas, U3MEHYMBOCTh. KoMOMHAaTHBHAST M3MEHYHMBOCTh. Melio3 u
MOJIOBOM  MpOIECC — OCHOBAa KOMOWHATHBHOW W3MEHYMBOCTH. MyTallMoHHasT HW3MEHYMBOCTb.
Knaccudukanus wmyranmii: TeHHBIE, XPOMOCOMHBIEC, TEHOMHBIC. YacToTa W TPUYUHBI MYTaIlU.
MyrtareHnnbie (hakTOpbl. 3aKOH TOMOJIOTUYECKHX PSIIOB B HacleACTBeHHON n3mMeHunBocTr H. . BaBunosa.

BresnepHas HaCIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enernka demoBeka. Kapuorun uyenoBeka. (OCHOBHBIE  METOAbl T'€HETHMKH  YEJIOBEKA:
IreHEaJOTHYECKUM, OJNM3HEIOBBIM, ITUTOTCHETUYECKUM, OMOXUMUYECKUM, MOJICKYJISIPHO-TCHETUYCCKUH.
CoBpeMeHHOE OIpeeNIEeHHE TeHOTUIIA: IOJJTHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHNE, B TOM YHCIIE
¢ nomouipio [II[P-ananuza. HacneactBennble 3a0ojieBaHUsl 4YellOBEKa: TeHHbIe Oo0yie3HH, OOJIE3HU C
HACJIEJICTBEHHOM MPEeApacioIOKEHHOCThIO, XpOMOCOMHbIEe Ooje3nu. CoMaTHueckue M TeHepaTUBHbBIC
mytanuu. CTBOJIOBbIE KIETKU. [IpUHIUIBI 310poBOro 00pasza >KU3HU, TUArHOCTHKH, MPOQPHUIAKTUKA U
JIeUeHUs] TeHEeTHYeCKUX OoJe3Hed. MeauKo-reHeTHUYecKoe KOHCYAbTUPOBAHME. 3HAYEHHE MEIUIIUHCKOM
TEeHETUKH B MPEJOTBPAILICHUH U JICYCHUH TeHETUYECKUX 3a00JIeBaHUN YeIOBEKa.

JdemMoHcTpanum:

[optpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumogeen-PecoBckuii,
H. . BaBunos.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKpEIIMBAaHUE U €ro IUTOTEHETHYecKas OCHOBa», «3aKOH
paculerieHuss W €ro I[HUTOTEHETHYecKas OCHOBa», «3aKkOH YHUCTOTHI TaMmer», «Jlurubpuanoe
ckpemuBanuey», «l{uronornueckue OCHOBBI TUTHOPHUIHOTO CKpeIMBaHUs», «Melo3y», «B3anMoaelicTBue




QUIETBHBIX TEHOB», «[eHeTHUeckue KapTbl PACTEHH, >KUBOTHBIX M 4YeJOBeKa», «['‘eHeTwka moiay,
«3aKOHOMEPHOCTH HACIETOBAHMSI, CLIEIUIEHHOTO C T0JI0M», «KapHOTHITB YelloBeKa U KUBOTHBIX», «Bubl
U3MEHYMBOCTHY, «MoaudukannoHHas W3MeHUMBOCTHY», «HacnmemoBanue pesyc-gakropa», «leHeTnka
TPYIIT KpOBW», «MyTallMOHHASI U3MEHUYUBOCTB.

O6opynoBanue: MO/ICJTU-aNTUIAKAITUT «MoHnorubpuaHoe CKpEIIMBaHUEY, «Henonnoe
JIOMUHHUpOBaHHUe», «JurnOpumnoe  ckpemuBanue», «llepekpécT  XpoMOcom», MHKpPOCKON |
MuKpomnpenapar «/po3odunay (Hopma, MyTanuu (opMbl KpbUIbEB U OKpacku Tena), repdapuii «I'opox
ITIOCEBHOM».

JlaGopaTopHble U MPpaKTHYECKHE PAGOTHI:

JlaGopatopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPUIHOTO
CKpEUIMBaHUS y AP030(HIIBI HA TOTOBBIX MUKPOTIpENapaTaxy.

JlaGopatopnast pabora Ne 6. «M3ydyenne MoauUKATMOHHON W3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO PsJia U BapUALMOHHON KPUBOI».

JlaGopatopnast pabota Ne 7. «AHanu3 MmyTaruii y 1po30¢uiabl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[TpakTrueckas pabota Ne 2. «CocTaBiIeHHE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cestekuusi OpranHu3MoB.
OcHOBBI OMOTEXHOJIOTHH.

Ceneknus Kak HayKa W mpoliecc. 3apoKICHUE CeIeKIUU U gomectukanus. Yuenue H. M. BaBunosa
0 IIEHTPaX MPOUCXOKACHUS U MHOTO00Opa3us KyJIbTYPHBIX pacTeHHUU. LIeHTpBI MPOUCXOKACHHUS JOMAITHUX
)KUBOTHBIX. COPT, MOpO/1a, IIITaMM.

CoBpeMeHHBIC METOJIbI CENEKIIMHA. MacCOBBIM W MHIUBUYAJIbHBI OTOOPHI B CEJICKIIMU PACTCHUH U
KUBOTHBIX. OIIEHKa JKCTephepa. BIIM3KOPOJICTBEHHOE CKpelMBaHWE — WHOpUAMHT. Yucras JTUHUS.
CkpemuBaHue YHUCTHIX JUHUK. [erepo3uc, wim tuOpuaHas cwia. HepoacTBEeHHOE CKpelIMBaHUE —
ayropunuar. OtnanénHas rubpuauzanus u e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 M IOJIy4eHHe
MOJIMTUIOUOB. JIOCTYDKEHHS CEIEKIIMU PACTCHHH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorus Kak oTpacib  NpPOU3BOACTBA. ['€HHas  WHXKEHEpUs. JTanbl  CO3JIaHUS
pexombunantHoii JIHK u Tpancrennsix opranmsmoB. Kierounas umkeHepus. KieTouHble KyIbTYpBHI.
MUuKpOKIIOHaIbHOE Pa3MHOKEHHE pacTeHui. Knonuposanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. JKOJOTHYECKHe M AdTHueckue mpodiembl. MO — reHeTnuecku
MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:




[Toptpersr: H. U. BaBuiios, M. B. Muuypum, I'. /1. Kapnieuenko, M. @. MIBaHOB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbI MPOUCXOXKACHUS M MHOTO00pa3usi KyJbTYPHBIX PACTECHUNY,
«Ilopoapl AOMAIIHMX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «Ornan€HHas rUOpUAN3aLUs,
«PaboTer axkamemuka M. @. HMsanosay», «llomumiongusy, «OO0bEKTbI OMOTEXHOJIOTHN», «KieTo4HbBIE
KyJIbTYphI U KJIIOHUpOBaHUE», «KOHCTpyrpoBaHue U MEpEHOC T€HOB, XPOMOCOM).

OOGopynoBaHue: MyJISDKUA TUIOJOB M KOPHETUIONAOB JAUKUX (OPM M KYJBTYPHBIX COPTOB PACTEHUH,
repbapuit «CenbCKOX035UCTBEHHBIC PACTECHUS.

JlabopaTopHble 1 pakTHYecKue padoThbl:

Okckypcusi «OCHOBHBIE METOJBI W JOCTIDKEHUS CEJICKIIMM pAcTeHWH ¢ JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIINIO, TUNIEMEHHYI0 (hepMy, COPTOHMCHBITATEILHBIM yJ4aCTOK, B TETUIMYHOE XO3SHCTBO,
1a00paTOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Conep:xanue y4eOHOro nmpeamera, Kypca, MoayJist
kiacc —11
YpOBEHB — 0a30BBIN

Ha3Banue pa3nenoB

Kparkoe conepxanue

Tema 1. IBOJIONIMOHHAS
omoJiorusl.

[TpennochlIKu BO3HUKHOBEHMSI HBOJIIOLMOHHOW TEOpPHH. OBOJIOIMOHHAS Teopus U €€ MecTo B
Oouonoruu. BriusHue 3BOJIIONUOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CBunerenbcTBa 3BONIONUH. [lameoHTONOTHYECKUE: TOCIEA0BATENbHOCTh TIOSBICHUS BHUIOB B
MaJICOHTOJIOTHYECKON JIETOMUCH, epexoaubie opMbl. buoreorpaduueckue: cXoICTBO U paznuyue GpayH u
(b10p MaTepuKoOB U OCTPOBOB.

DOMOpHOJIOTHYECKHE: CXOJACTBA M pa3iuuusg HOMOPHUOHOB PAa3HBIX BHAOB  MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBbIC, PYIAHUMEHTApHBIE OpPraHbl, AaTaBU3MBI.
MounekynsapHO-OMOXUMUYECKHE: CXOJICTBO MEXaHM3MOB HACIEACTBEHHOCTH U OCHOBHBIX METa0OJINYECKUX
IyTel y BCEX OPraHU3MOB.

OpomononHas Teopust Y. [lapBuna. [Ipeanocsliky BOZHUKHOBEHHUS JaApBUHU3MA. [[BHKYyILIME CUIIBI
SBOMIONMHK BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OTPAHUYCHHOCTH PECYPCOB,
HeonpeienéHHasi UI3MEHYMBOCTb, O0pb0a 3a CylIeCTBOBaHUE, ECTECTBEHHBII 0TOOD).




Cunretnueckas Teopus sBostonnn (CTI) u €€ 0CHOBHBIE MOJIOKEHHUS.

Muxkposomtonus. [lomynsnus kak equHUIA BUAA U IBOJIIOLUN.

Hewxymme cuibl  ((pakTopsl) SBONIONMH BUAOB B Tpupoje. MyTalMoOHHBIA Mpolecc W
KOMOWHATHBHASI N3MEHUMBOCTD. [loMyIIsIinOoHHbBIE BOJHEI U peiid renoB. V30msmus 1 MUTparms.

EcTectBenHslit 0TOOp — HampaBistonuii pakTop 3Boounn. @opmMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocobneHHOCT, OpPraHU3MOB Kak pe3yiabTaT 3Bojdtonuu. I[lpumepbl mnpucrnocoOieHuit y
OpraHu3MoB. ApoMOpP(O3bl U UIMOATANTAIIH.

Buna u Bunoo6pazoBanue. Kpurepuu Buna. OcHoBHbIE (GOpMBI BU000pa30BaHus: reorpaduyeckoe,
JKOJIOTMYECKOE.

Makpossomtonusi.  Dopmbl  3BOJIOLMH:  (QUIETHYECKas, JUBEPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOGpaTuMocTh 3BOTIOIHH.

[IpoucxoxxaeHne OT HecMeUUAIU3UPOBAaHHBIX IMpenkoB. [Iporpeccupyromas —crenuain3anus.
AJtTanTUBHAs paguanus.

JdemoHncTpanum:

[Toptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Miromep, A. H. CeBepuios.

Tabmuupl u cxembl: «Pa3BUTHE OpraHWYecKoro Mupa Ha 3emie», «3apoJbIIH TO3BOHOYHBIX
KUBOTHBIX», «ApxeonTtepukc», «DopMbl O0opbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBI 0OTOODPY,
«Muoroobpa3zue copToB pacTeHuii», «MHoroodpasue nopoJi >KUBOTHBIX», «[lomymsumny, «MyTannoHHas
U3MEHUYUBOCTb», «Apomopdo3bl», «Mnmoamantamum»y, «OOmas pereHepauusy», «JBuxymue CuiIbl
ooy, «Kapra-cxema Mapmipyra nyremectsus Y. JlapBunay, «bopbba 3a cyliecTBOBaHUE,
«[IpucnocobienHoct ~ opranu3moB»,  «l'eorpaduueckoe  BHA00Opa3oBaHHE»,  «IKOJIOTUUECKOE
BUJI000pa30BaHUE.

O6opynoBaHue: KOJUIEKIHUS HACEKOMBIX C Pa3MYHBIMU TUIIAMHU OKPAacKH, HAOOp TUIOJOB U CEMsH,
kosutekuus «IIpumepsl 3alIUTHBIX HPUCIOCOONEHUN Y >KUBOTHBIX», MOJelb «OCHOBHBIE HaIpaBlICHUS
9BOJIIOLIUNY, 00bEMHAs MOIEb «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaduueckas kapra mupa, Koyekius «DopMbl COXpaHHOCTH HCKOTAEMbBIX >KUBOTHBIX U
pacTeHunii», mozenb anrmkanus «llepekpéct xpomMocom», BiIakHbIE ITpenapaTsl «Pa3BUTHE HACEKOMOTO»,
«Pa3BuTHE IATYIIKNY», MUKpOTIpenapaT «Jpo3odunay (HopMa, MyTaiuu GOpMbI KPBLITILEB U OKPACKH TENa).

JlaGopaTopHble U IpaKTHYeCKHe PadOThI:




Jlaboparopnas padota Ne 1. «CpaBHEeHHE BUJIOB 110 MOP(POJIOTUYECKOMY KPUTEPHUIO».
Jlaboparopnast padora Ne 2. «Omnucanue NPUCTOCOOICHHOCTH OpraHu3Ma U €€ OTHOCHUTEIbHOTO
XapaxkTepay.

Tema 2. Bo3nukHoBeHHe
pa3BuTHe :KM3HHU HA 3eMmuie.

u

JloHnay4yHble MpeICTaBICHUS O 3apOXKJICHUU XU3HU. HaydHble TUMOTE3bl BOBHUKHOBEHUS KU3HHU Ha
3emute: abuoreHe3 U MaHcnepMusi. XUMHUYECKasi IBOJIONMA. AOMOTEHHBIM CUHTE3 OPraHUYECKUX BEIIECTB
W3 HEOPTraHWYECKUX. DKCIEPUMEHTATHHOE TMOATBEPKICHUE XMMHUYECKOW HSBoJIonMU. HadanmbHbie 3Taribl
Oouonormueckoir sBomonuu. [unoreza PHK-mupa. @®opmupoBanne MeMOpaHHBIX CTPYKTYyp U
BO3HUKHOBEHHE MPOTOKIECTKH. [lepBbie KIeTKH U uX 3Botonus. PopMHUPOBAHNE OCHOBHBIX TPYII JKHUBBIX
OPraHu3MOB.

Pa3Butre xu3HM Ha 3emuie Mo 3paM u nepuogam. Karapxel. Apxelckas U mpOTEpPO30MCKasi APBbI.
[Taneo3oiickass 2pa u e€ TEpHOIbl: KEMOPHICKUN, OPIOBUKCKUN, CHIYPHHUCKUAN, JE€BOHCKUMA,
KaMEHHOYT OJIbHBIN, TEPMCKHIA.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, IOPCKUA, METOBOM.

KaitHo3oiickast 3pa 1 €€ mepHroipl: MajeoreHOBbIM, HEOT€HOBBIN, aHTPOTIOT €HOBBI.

XapakTepucTuka KiIuMMaTa M TEOJIOTMYECKUX IporeccoB. (OCHOBHBIE JTamlbl  HBOJIIOLUU
PacCTUTENBLHOTO M KMBOTHOTO MHUpa. ApoMopdo3bl y pacTeHud U >KUBOTHBIX. llosiBIeHHe, pacuBeT u
BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCKOro MHpa Kak OTpPa)k€HHE 3BOJIIOLMU. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIbI
OpraHu3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIOJIOrUS Kak Hayka. Pa3BuTHhe NpeACTaBICHUM O MPOUCXOKIACHUHU
yenoBeka. Meroabl H3ydeHUsi aHTpomnoreHe3a. (CxoacTBa M pa3iavuMsl 4YeJIOBEKAa U KUBOTHBIX.
CucremaTnuecKoe MoJ0KEHHUE YEIOBEKa.

JBuxymue cuibl (aktopsl) anTpororeHeza. HaciencTBeHHas M3MEHYMBOCTh M €CTECTBEHHBINM
oTOop. Ob1ecTBEeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIU TPY/Aa, MBIIIJICHHUE, PEUb.

OcCHOBHBIE CTaJAWM W BETBHM 3BOJIIOLMM YEJIOBEKA: aBCTpajonuTeku, YemoBek ymensiid, YenoBek
NpAMOXOAAIMHI, YenoBek HeaHiepTainbCekuid, Yenosek pazymubii. Haxoku MCKOmaeMbIX OCTaTKOB, BPEMsI
CYIIIECTBOBaHUS, 00JIACTh PACIPOCTPAHEHUS, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUS.

UenoBeueckrie packl. OCHOBHbIE OOJNBIINE pachkl: €BporeouaHas (eBpasuiickas), Herpo-
aBCTpalonHas (IKBaTOpUaIbHAsI), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHCKasi). YepThl MPHUCIIOCOOIEHHOCTH




IpeJCTaBUTENIEH YETIOBEUYECKUX pac K YCIOBHIM CyIlecTBOBaHUA. EnuHCTBO yenoBedyeckux pac. Kpuruka
pacuzMma.

JdemoHncTpauum:

[Moptpetsr: @. Peau, JI. [1actep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmuupl u cxembl: «Bo3HukHoBeHHe CoilHEUHOM cucTeMbl», «Pa3BUTHE OpraHMYECKOro MHpPay,
«PactutenbHas kieTka», «OKuBoTHas kieTka», «lIpokapuornueckas kieTka», «CoBpeMeHHas CHUCTEMa
OpraHMyeckoro Mupa», «CpaBHEHHUE aHATOMMUYECKHMX 4YEPT CTPOEHHUS YeJIOBEKa M YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa HaJCOHTOJIOTMUECKUX HAaXOJOK TMPEIKOB COBPEMEHHOTO YEJIOBEKa,
«/IpeBHenmue moan», «Jpesaue moany», «llepBpie COBpeMEHHBIE JIIOANY, «YeI0BEYECKHE paChD».

O6opynoBanue: mynsku «lIpoucxoxkienue 4venoBeka» (OHOCTBI aBCTPAJONUTEKA, MUTEKAHTPOINa,
HeaHJepTaliblla, KPOMaHbOHI[A), CIENKU WJIH HW300pakeHHs] KaMEHHBIX OpYIUl MEepBOOBITHOTO YelOBEKa
(kamMHU-4omIEpHI, pyOmIIa, ckpebdia), reoXpoHoJornyeckass Tabnuna, Koyuiekuus «PopMbl COXpaHHOCTU
HCKOTIAeMBIX KHUBOTHBIX M PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKue padoThbi:

[Ipaktnueckas pabora Ne 1. «l/3ydeHuwe HCKOTAeMBIX OCTATKOB pAcTEHUH M JKUBOTHBIX B
KOJIIEKLIHSIX».

OKCKypcusi «DBOJIIOIUSL  OPraHMYEeCKOro Mwupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIH WU
KpaeBEeIUECKUN MY3€H ).

Tema 3. Opranusmsl
OKpY:Kaolias cpeaa.

H

DKoJjorusi Kak Hayka. 3aJadyd W pas3esibl 3KOJOTMU. MeToAbl 3KOJIOTUYECKUX HCCIETOBaHUI.
DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YENTOBEKA.

Cpenpl 0OuTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/AYIIIHAS, TOYBEHHAs, BHYTPUOPTraHU3MEHHAS.

Okonorudeckue gaktopsl. Kitaccudukanus skoaoruueckux GakropoB: a0HOTUYECKHUE, OMOTHYECKHE
U aHTPOTIOTeHHbIE. J[eficTBIE IKOIOrn4YecKuX (GaKTOPOB HA OPTaHU3MBI.

AbGunotuueckue (axkTOpbl: CBET, TeMmIeparypa, BiIaxHOcTh. Dotomepuoausm. [Ipucmnocobnenus
OpPraHU3MOB K JIEHCTBHUIO aOHMOTHYEeCKNX (haKTOPOB. bruonornueckne puTMel.

buotnyeckue dakropel. Buabl OHOTHYECKHX B3aUMOJIEHCTBUIN: KOHKYPEHIIMS, XWUIHUYECTBO,
cumOno3 u ero Qopmel. Ilapasutusm, koomepamus, MyTyaliu3M, KOMMEHCAIN3M (KBapTHPAHCTBO,
HaxJIeOHUYEeCTBO). AMEHCaan3M, HEWTpalu3M. 3HadeHHe OHOTHYECKHX B3aUMOJCUCTBUN TS
CYIIIECTBOBaHMS OPTaHU3MOB B IPUPOJIHBIX COOOIIECTBAX.




OKOJIOTUYECKHE XapaKTEPUCTUKHU Momnyasuuu. OCHOBHBIE IOKA3aTeNM MOMYNSLMU: YUCIEHHOCTD,
IUIOTHOCTb, POXKJAa€MOCTb, CMEPTHOCTb, NMPUPOCT, MUTpalus. JMHaMUKa YUCIEHHOCTU NOMYJALUU U €€
perynsuus.

JdemoncTpauum:

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmuuer u cxembl: kapta «lIpuponnbie 30HbI 3emnu», «Cpeapl OOUTaHHS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsauuny», «3aKOHOMEPHOCTH POCTAa YHUCICHHOCTH MOMYJSIIMM HH(Y30pHUH-
Tydenbkn», «llumessie nemnmy.

JlaGopaTopHble U MpaKkTHYecKUe PadoOThI:

JlaGopatopnast pabora Ne 3. «Mopdosornueckue OCOOEHHOCTH PACTEHUW W3 Pa3HBIX MECT
oOuTaHUMY.

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

[Tpaktrueckas padota Ne 2. «IToacd€T MIOTHOCTH MOMYJISALNNA pa3HBIX BUOB PACTCHHIN.

Tema 4. Coo0urecTBa
IKOJIOTHYEeCKHe CHCTEeMBbI.

Hu

CoobmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypsl OHOIIEHO3a: BHAOBas, NPOCTPAHCTBEHHAS,
Tpodudeckas (ruiieBas). Bunbi-nomuaantel. CBsi3u B OHOIIEHO3E.

Oxoyiorudeckue  cucreMbl  (dkocuctemsbl). [loHatne 00 dKocucTeMe W OHOTEOIEHO3E.
OyYHKIMOHAIbHBIE KOMIIOHEHTbI AIKOCHCTEMbI: MPOIYLEHTbI, KOHCYMEHTHI, peayleHThl. Kpyroopor
BEIIECTB U MOTOK PHEPTUU B dKocucteMe. Tpodudeckue (MUIleBbie) YpOBHU 3KocucTeMbl. [lumiessie emnu
u ceru. OCHOBHBIE TIOKa3aTeId DSKOCHCTEMBI: OuWoMacca, MPOAYKLHUSA. OKOJIOTMYECKHE MHUpPaMUIbL:
IPOJYKLHU, YUCICHHOCTH, Onomacchl. CBOMCTBA IKOCHCTEM: YCTOMYMBOCTH, CAMOPETYJISAIUS, pPAa3BUTHE.
Cykueccus.

[Ipupoansie  3KOocHCTEMBL. DJKOCHUCTEMBI 03€p W peK. DKocucTeMa XBOWHOTO  WJIHU
HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE ~ JKOCHUCTEMBL.  ATPOIKOCHCTEMBI.  YpOosKkocucTeMbl.  buosornyeckoe u
X031 CTBEHHOE 3HAU€HUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.

buopaznoobpazue kak (dakrop ycroifumBoctH sKocucteM. CoxpaHeHHEe OHOJIOTHYECKOTro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. I'panuubl, coctaB u cTpykrypa Ouocdepsl. JKupoe
BemiectBO U ero ¢yHkuuu. OcoOeHHOCTH OHOchephl Kak TI00albHONW 3KOCUCTeMbl. JIMHaMuueckoe




paBHOBecue 1 0OpaTHasi CBs3b B OHocdepe.

KpyroBopoTs! BemecTB U OMOT€OXMMHUYECKHE IUKIIBI JIEMEHTOB (yriepojaa, a3ora). 30HAJIBHOCTb
ounochepsl. OCHOBHBIC OMOMBI CYIITH.

UYenoeuectBo B Omochepe 3emud. AHTPOTIOTCHHBIE H3MEHEHHs B Ouocdepe. [obaibHBIE
9KOJIOTMYECKUE TPOOIIEMBI.

CocymectBoBanue mnpupoAbl U uenoBeuecTBa. CoxpaHeHue OuopazHOOOpa3usi Kak OCHOBa
ycroitunBocti  Omoctepbl. OCHOBa pamMOHAIBHOTO YIPABJICHUS TNPHUPOJHBIMH pecypcaMH W HX
ucnoJsib3oBaHue. JoCTHKeHNs: OMOJIOTUH U OXpaHa MPUPOIbI.

JdemoncTpauum:

[optpetsi: A. k. Tencnu, B. H. Cykaués, B. U. Bepuanckuii.

Tabmuupr u  cxembl: «[lumesble unenuw», «buoneno3: cocrtaB u crpykrypay, «llpupoansie
cooOmecTBay, «llemn mutanus», «IKogormueckas mupamuaa», «buocdepa m demoBek», «IKocucrema
MIAPOKOJIUCTBEHHOTO Jieca», «IJKOCHUCTEMA XBOWHOrO Jiecay, «bHOIEHO3 BOIOEMa», «ATpOLIEHO3Y,
«[IpumepHbIe aHTPOTIOTEHHBIE BO3JCICTBUS Ha MPUPOTY», «BaxkHeillne HCTOYHUKY 3arpsA3HEHUs BO3/1yXa
U TPYHTOBBIX Boa», «[louBa — BaxHeimas cocraBisitomias ouocdeps», «DakTopsl Aerpajaluu MOYBY,
«ITapuuxoBeiii 3hdexT», «DakTOpbl PaAMOAKTHBHOTO 3arps3HeHus Ouochepwr», «OOmas cTpykTypa
ounocdeps», «PacmpocTpanenne x)u3HH B Omocdepe», «O30HOBBIM 3kpaH Ouochepwr», «KpyroBopor
yriaepoaa B Ouocdepe», «KpyroBopor azoTa B IpHUpOAE».

O6opynoBanue: Mojenp-anukanus «Tunuunsie OuOLEHO3bD», repbapuili «PacTurenbHbIe
coobmiecTBa», koyuekuun «buoneno3», «Bpenurenn BaKHEHUIIUX CEIbCKOXO3SMCTBEHHBIX KYIbTYpPY,
repOapuy M KOJUIEKUMU PACTEHUHM M >KUBOTHBIX, MPUHAJUICKAIIME K Pa3HbIM JKOJOTHYECKUM TIpyIiam
onHoro Buaa, Kpacnas kuura Poccuiickoii ®enepanuu, U300pa)kKeHUs OXpaHAEMbIX BHJIOB PAcTeHUH U
KUBOTHBIX.




[VNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BHUOJIOTUU HA BA30BOM VYPOBHE CPEJAHET'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType /NHMUYHOCTHBIX pe3ylbTaTOB OCBOEHHUsS IpenMera «buosiorus» BbIAEIEHBI CIEAYIONIME COCTaBISAIONIME: OCO3HAHHE
00y4arOUIMMUCS POCCUMCKOM I'paJ1aHCKON MIEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSTEILHOCTH M CAaMOOIIPEIEICHHIO, Halluune
MOTHBAIMM K OOY4YEeHHIO OWOJIOTHMHM, LEJIECHAIIPaBIEHHOE Pa3BUTHE BHYTPEHHMX YOEXKIEHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX LEHHOCTEH U
UCTOPUYECKUX TpaJULUN pa3BUTUS OHOJIOrMYECKOTO 3HAHHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCS PYKOBOJCTBOBAaThCS B CBOEH
NEeSITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKaMH, MPUCYIIMMH cHUCTEME OHOJIOIMYecKOro 00pa30BaHUs, HAIMYHE 3KOJOTHYECKOTrO
MIPaBOCO3HAHUS, CIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIAHBI.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS mpenmera «buonorus» nocTuraioTcss B €IMHCTBE y4eOHOM M BOCIHUTATENIbHOM JEsTeNbHOCTH B
COOTBETCTBUU C TPATULIMOHHBIMH POCCUHCKMMHU COLIMOKYJIBTYPHBIMU, HCTOPUYECKUMHU M JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM, IPUHATHIMU B
oOmiecTBe MpaBUJIaMM M HOPMAaMHU IOBEIEHHMS M CHOCOOCTBYIOT IpPOLIECCAM CAMOIO3HAHUS, CAMOBOCIIMTAHHMS M CaMOPA3BUTHUSA, Pa3BUTHS
BHYTPEHHEH MO3UIUM JUYHOCTH, NaTPUOTH3MA, YBAXKECHUSA K 3aKOHY U NPaBONOPSJIKY, YEIOBEKY TPYyAa M CTapIIeMy IOKOJIEHHIO, B3aUMHOIO
YBa)KEHUsI, OEPEKHOrO OTHOLIEHUS K KyJbTYPHOMY HAclIE€IUIO U TPaJuIUsIM MHOTOHAllMOHAIbHOTrO Hapoja Poccuiickoit denepauuu, npupoie u
OKpYKarolleu cpene.

JInuHOCTHBIE pe3ysbTaThl OCBOEHUS Yy4eOHOro mnpenmera «bHOJOrHs» MOJKHBI OTpaXkaTb TOTOBHOCTh M CHOCOOHOCTh OOY4arOIIMXCS
PYKOBOJICTBOBATbCSA C(HOPMHUPOBAHHOM BHYTPEHHEW MO3UIMENH JMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpPUEHTAlMH, MO3UTUBHBIX BHYTPEHHHX
yOex/1eH!H, COOTBETCTBYIOIIUX TPAJULIMOHHBIM LEHHOCTSIM POCCUICKOI0 OOIECTBA, paCIIMPEHUE )KU3HEHHOTO OIBITA U OIbITA JAEATEIILHOCTH B
Ipolecce pealn3alui OCHOBHBIX HAIIPABJIEHUH BOCIUTATEIbHON AEATEIBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCHUTAHHUS:

c(OPMHPOBAHHOCTh TPAXKJAHCKOHN MO3UIMK 00yJaroIIerocs Kak akTHBHOI'O M OTBETCTBEHHOT'O YJ€HA POCCUHCKOro 0OIIeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX MPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOH NEATEIBHOCTH MPHU CO3/IaHUM YUYE€OHBIX NMPOEKTOB, PELICHUU Y4EOHBIX M IO3HABATEJbHBIX 3a/ad,
BBITIOJTHEHUH OMOJIOIMYECKHX IKCIIEPUMEHTOB;

CMOCOOHOCTh ONPEAETATh COOCTBEHHYIO MTO3ULIMIO 10 OTHOLIEHHUIO K SBJICHUSM COBPEMEHHON )KM3HU U OOBACHATH €€;

YMEHHE YYWUTBHIBaTb B CBOMX JACHCTBUSAX HEOOXOJAUMOCTb KOHCTPYKTUBHOTO B3aMMOJEHCTBHS JIOAEH C pPa3sHbIMH YOSKICHUSIMH,
KYJIBTYPHBIMH [IECHHOCTSIMHU U COLIMAJIBHBIM MOJIOKEHUEM;



TOTOBHOCTh K COTPYAHHYECTBY B MPOILIECCE COBMECTHOTO BBITIOJIHEHHSI YYE€OHBIX, IMO3HABAaTEIbHBIX W HCCJEIOBATEIbCKUX 3aj1ad,
YBaXXUTEIHLHOTO OTHOIIICHUS K MHEHHUIO OMIMIOHEHTOB MPU 00CYKJICHUH CIIOPHBIX BOIPOCOB OMOJIOTHUECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKOU JEATEIHLHOCTH;

2) NnaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKTAHCKOW HMJIEHTUYHOCTH, MAaTPUOTH3MA, YBAXKEHHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTHU
nepen PonuHoi, ropnoctu 3a cBoi kpail, CBOI0 PoiMHYy, CBOI S3bIK U KYJIBTYPY, MPONIOE U HACTOSIIEE MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACIEIUI0O W TaMSITHHKAM MPHUPOJIbI, JIOCTIKEeHHUSIM Poccun B Hayke, UCKYCCTBE, CIOpTE,
TEXHOJIOTHUSIX, TPYIE;

CIIOCOOHOCTH OIICHUBAThH BKJIAJI POCCUMCKUX YUEHBIX B CTAHOBIICHHE W Pa3BUTHE OMOJIOTHH, TOHUMAaHMs 3HAYEHUSI OMOJIOTHH B TIO3HAHUU
3aKOHOB TIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaenHas yoexx IEHHOCTh, TOTOBHOCTH K CITYKeHUIO | 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CyIL0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYACh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHKE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENSAM, CO3JAHUI0O CEMbUM HAa OCHOBE OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEWHON XU3HHU B
COOTBETCTBUU C TPAAULIMAMHU Hapo0B Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUICHHE K MUPY, BKIIOYash 3CTETUKY ObITAa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA, CHOPTA, TPYAa, OOIIECTBEHHBIX
OTHOIIICHUM;

[MOHMMAaHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPObI U €€ IEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE IIPOSBIISITh KAYECTBA TBOPUECKOU JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, POPMHPOBAHUA KYJIbTYPbI 310POBbS H SIMOIHOHAJIBLHOI0 0JIATONIOJIYYMS

MOHMMAaHHE M peau3anus 37J0pOBOro U 6e3omacHoro odpasza KHU3HU (3I0pOBOE MUTAHUE, COONIOJCHNE TMTHEHUYECKUX MPaBHI U HOPM,
cOamaHCHUpPOBAaHHBIM PEKUM 3aHATUH M OTIBIXa, peryinspHas Qu3ndeckas aKTHBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHONICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBBIO;

MOHUMAaHKE [IEHHOCTHU TMPaBUJ HHIWBHUIYATHHOTO M KOJUIEKTUBHOTO O€30MACHOTO TMOBEACHMSI B CHUTYAIHSX, YTPOXKAIOUIUX 3J0POBBIO U
JKU3HU JTIOACH;

OCO3HaHHWE TIOCIEACTBUIA U HEMPUATHS BPEIHBIX PUBBIYEK (YIOTPEOICHUS alIKOTOJIsl, HAPKOTHUKOB, KYPEHHUS);



6) TpyA0BOro BOCIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYJIO0JII00HE;

TFOTOBHOCTb K AKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKON U COIMAIbHOM HalpaBJIE€HHOCTH, CHOCOOHOCTh MHUIMMPOBATh, IJIAHUPOBATH U
CaMOCTOSITEJIBHO BBINIOJIHSATH TAKyl0 JA€ATEIbHOCTD;

MHTEPEC K pazIu4HbIM cdepaM NpoPecCUOHANBHON AEATEIbHOCTH, YMEHHME COBEpILAaTh OCO3HAHHBIM BBIOOp Oyaylieid npodeccuun u
pealin30BbIBATHE COOCTBEHHBIE KU3HEHHBIE TJIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSHKEHUH BCEH KU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHUSA:

HKOJIOTMYECKH 11e71eco00pa3HOe OTHOIIEHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMUS;

MOBBILIEHUE YPOBHS HKOJIOTHMUECKON KyIbTYphl: MPHUOOPETEHUE OMBITA MJIAHUPOBAHUS IMOCTYNKOB U OLIEHKH WX BO3MOXHBIX MOCJIEICTBUN
JUISl OKPYKAKOIIEn CpeJibl;

OCO3HAaHHKE TJI00aJIBHOr0 XapaKkTepa dKOJOTHYECKUX Mpo0sieM U MyTel UX peleHus;

CIIOCOOHOCTh HCIIOJIb30BaTh TMpHOOpeTaeMble NpU M3YyYEHUH OWOJOTMM 3HAaHUS U YMEHUS MpHU pElIeHHH NpoOsieM, CBA3aHHBIX C
paloHaIbHBIM MIPUPOIOTIOIB30BaHUEM (COOIIOICHIE TPAaBUJI MOBEJCHUS B IPUPOJE, HAITPABIEHHBIX HA COXpaHEHHE PAaBHOBECHS B SKOCHCTEMAX,
OXpaHy BUJOB, 3KOCUCTEM, OHoChepsl);

aKTUBHOE HENpUsTHE JEHCTBUIl, NMPUHOCSIIMUX Bpea OKpYyXKarolleil MpUpOAHON cpele, YMEHHE IMPOTHO3UPOBATH HEOIAronpusTHbIC
9KOJIOTMYECKHE MOCIEACTBYS MPEANPUHUMAEMbIX IEHCTBUI U PEAOTBPAILATh UX;

HaJIM4YMEe Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, HKOJIOIMUECKON KyIbTYphl, OMNbITa JEATEIBHOCTH 3KOJOTHYECKOM HANpaBiIeHHOCTH,
YMEHHSI PYKOBOJACTBOBATHCA MMHU B TO3HABATEIbHOM, KOMMYHHUKATUBHOW M COIMAIIbHON MpPAaKTUKE, TOTOBHOCTH K yYacTHUIO B MPAKTHUYECKON
JeSITeIbHOCTH SKOJIOTMYECKON HapaBICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAyKd U OOIIECTBEHHON MPAKTUKH,
OCHOBAaHHOTO Ha JUAJIOTe KYJIbTYpP, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOET0 MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3bIKOBOM U YUTATEIHCKOM KYJIbTYPHI KaK CPEACTBa B3aUMOACHCTBUS MEX/IY JIIOJbMU U MIO3HAHUS MUPA;

MOHUMaHHe crienuuKU OMOJOTUM KaK HAyKH, OCO3HaHMs €€ Poju B (OPMUPOBAHUU PAIMOHAIBHOTO HAYYHOTO MBILIUICHHUS, CO3/IaHUU
LIEJIOCTHOTO MPEJICTABICHUS 00 OKPYKAIOLIEM MHUPE KaK O €JMHCTBE IMPUPO/IbI, YeIOBEKa U OOIECTBa, B MO3HAHUU MPUPOJAHBIX 3aKOHOMEPHOCTEH
U pelIeHNH Npo0JIeM COXpaHEHUs IPUPOJAHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJIOTMHU Ul COBPEMEHHOM IMBHIM3AIMM: 00ECIIeYeHUs] HOBOTO YPOBHS Pa3BUTHs MEIUIMHBI, CO3JaHUE
NEPCHEKTUBHBIX OMOTEXHOJOIMH, CIIOCOOHBIX PEIIaTh pecypcHble MpoOJIeMbl pa3BUTHs YeOBEUYECTBA, NMOMCKA MyTe BbIX0Ja U3 III00ATbHBIX



9KOJIOTMYECKUX MpobsieM U olecnedeHus Iepexoda K YCTOMUMBOMY pa3BUTHIO, PALMOHAJIBLHOMY MCIIOJIb30BAHUIO IPHUPOJHBIX PECYPCOB U
(OpMUPOBAHHIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKUX 3HAHUN B LIESAX MOBBIIEHUS OOIIEH KyJIbTYpbl, ECTECTBEHHO-HAyYHOM IPaMOTHOCTH,
KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH 00ydaromuxcs, GopMupyeMoi mpu u3ydeHur OHOJIOTHH;

MMOHMMAaHKE CYIIIHOCTU METOJ/IOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIsS
aHaJin3a U OOBSICHEHHUS SIBIIEHUN OKPYKAIOLEro MHUpa M MPOUCXOAALIUX B HEM M3MEHEHMH, YMEHHE JeslaTh 0OOCHOBAHHBIE 3aKIIOUEHHS Ha
OCHOBE Hay4HbIX (PAKTOB M UMEIOLIUXCS JaHHBIX C LENbI0 MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO MCIOJIb30BAaTh OMOJIOrMYECKUE 3HAHUS [Tl PEIICHUs TPO0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYaAIUSX;

OCO3HAaHUE IIEHHOCTM HAy4YHOM JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBJIAITH IPOEKTHYIO M  HCCIEN0BATEIBCKYHO JESITEIBHOCTD
VHJMBHUIyAJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCThH K HEMIPEPHIBHOMY 00pa30BaHUIO U caMO0Opa30BaHNI0, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HaHUM 1O OMOJIOTHH B
COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMU.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS yueOHOTO mpeameTa «brosiorusy BKIIOYAIOT: 3HAYMMBbIC U1 (DOPMUPOBAHUS MHUPOBO33PEHUS
00yJaroIMXcsl MEKAUCIUIUITMHAPHBIE (MEXIpPEeIMETHbIE) OOIIeHayYHbIE TOHSATHS, OTPaXAIOIIHWe IEJIOCTHOCTh HAYYHOW KapTHHBI MHUpa W
cnenu@uKy METOAO0B TMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, PHEPTHUs, SBJICHHUE, MPOIECC, CHUCTeMa, HaydyHbIN (axr,
MPUHIIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIIEeIOBaHHUE, HAOIIOJCHUE, W3MEPECHHE, SKCIICPUMEHT M APYruX), YHUBEPCAJIbHBIC
y4eOHbIe JielicTBHS (ITO3HABATEIIbHBIC, KOMMYHUKATUBHBIE, PETYIATHBHBIC), oOecrieunBaromye GopMupoBanue (HyHKIIMOH ATbHOW TPaMOTHOCTH 1
COITMATPHOM KOMITETEHIIMHA OOYYaOIIHUXCs, CIIOCOOHOCTh OOYYAIOIIMXCS MCIIOIh30BaTh OCBOCHHBIC MEXIUCIUILIMHAPHBIC, MUPOBO33PEHUYCCKIE
3HAHUS U YHUBEPCAJIbHbIC YUeOHBIEC IEHCTBUS B TIO3HABATENLHOM U COLIMATILHON MTPAKTHKE.

MetanpeaMeTHbIE pe3ynbTaThl OCBOSHUS IPOTPaMMBbI CpPeIHEro o0IIero 00pa3oBaHus JOKHBI OTPAaXKaTh:

OBiaieHHe YHUBEPCAJIbHBIMHU Y4eOHBIMHU M03HABATEIbHBIMY /ICHICTBUSIMH

1) 6a30BbIe JIOTHYECKHE TCHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYaAIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh MPH OCBOEHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHamu3a, CHHTE3a, CpaBHEHUS, Kiaccudukanmuu, 006001eHus),
PacKpbIBaTh CMBICI OMOJIOTHYECKUX MOHATUH (BBIACTATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATH CBSA3H C JPYTUMU MOHITUSIMH);

ONpeNeNsaTh WU JeATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTHXKEHHUS, COOTHOCHUTH pE3YyIbTaThl JEATEIBHOCTH C
MOCTaBJIEHHBIMU LCIISIMH;



MCIIOJIb30BaTh OMOJIOTHYECKUE TIOHATHS JJ1s1 00bSICHEHHS (PAKTOB M SBJICHUN )KUBOM MTPUPOIBI;

CTPOUTH JIOTHYCCKUEC PaACCYKICHUA (I/IHI[}/KTI/IBHI)IG, ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), BbIABJIATH 3aKOHOMCPHOCTH W IIPOTHUBOPCUUA B
paccMaTpruBaACMBIX ABJICHUAX, q)OpMy.HI/IpOBaTI) BBIBOJABI U 3aKJIFOUYCHU S,

INPUMCHATH CXEMHO-MOZACJIBHBIC CPCACTBA I MPEACTABJICHUA CYHICCTBCHHBIX CBSI3E€M W OTHOINIEHHH B HN3y4aCMbIX OMOJIOTUUECKUX
0o0BeKTax, a TaKXKe MPOTUBOPEUNI Pa3HOTO POJia, BBISBIEHHBIX B PA3IMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH peUIeHHs MPoOIeMbl C YIETOM aHAIM3a UMEIOLIUXCS MaTEpUATIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBLI B ACATCIIBHOCTD, OLICHUBATHL COOTBETCTBUC PE3YJILTATOB LEIAM, OLICHUBATh PUCKU HOCHGI[CTBHI;'I JACATCIBbHOCTH,

KOOPJIMHUPOBATH U BBIMIOJIHATH Pa0OTy B YCIOBHSIX pPEalbHOT0, BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/IEHCTBHUS;

Ppa3BUBATh KPCATHUBHOC MBIIIJICHUEC MIPU PCIICHUN JKU3HCHHBIX HpO6J'IeM.

2) 6a3oBbIe HCCIeA0BATEIBLCKIE NeiiCTBUS:

BIIQJIETh HaBBIKAMH Y4e€OHO-MCCIIEIOBATENILCKOW W TIPOCKTHOW JESATENHHOCTH, HABBIKAMH pa3penieHusi mpoOsieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOATCIIBHOMY ITOUCKY METOA0B PCIICHUA MPAKTHYCCKUX 3a/1a4, IPUMCHCHUIO PA3JIMYHBIX MCTOJ0B ITO3HAHU,

HCII0JIB30BaTh PA3JIMYHBIC BHUABI ACATCIBHOCTU IO IOJTYYCHHUIO HOBOI'O 3HAHHWA, €r0 MHTCPHPCTAILUU, Hpe06pa3OBaHmo U IMPUMCHCHUIO B
y4eOHBIX CHUTYalUsIX, B TOM YHCIIC TIPH CO3JaHNH y4eOHBIX ¥ COIIMAIBHBIX IPOEKTOB;

(bopMHpOBaTh HAYYHBII THUI MBIIJICHNS, BIaeTh HAYYHON TEPMUHOJIOTHEH, KIIIOUEBBIMHU IMTOHATUSIMA ¥ METO/IaMH;

CTaBUTH U POPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEeIbHOM NEATEIFHOCTH U KU3HEHHBIX CUTYaIHsAX;

BBISIBIISITH TIPHYMHHO-CIICACTBEHHBIE CBA3M M aKTYyaJIM3MPOBATh 3aiady, BBIIBHTaTh THUIOTE3y €€ PEUICHUS, HAXOAWTh apryMEHTHI JUIs
J0Ka3aTeIbCTBA CBOMX YTBEPIKICHHH, 33/1aBaTh TapaMeTPhl M KPUTEPUU PELICHNUS;

aHAIM3UPOBATH MOJIYYCHHBIE B XOJIE PELICHUS 3a/1aul Pe3yIbTaThl, KPUTUYECKH OIICHUBATh MX JJOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHUE
B HOBBIX YCJIOBUSIX;

J1aBaTh OILICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIIECTBIISATH LIEJICHANPABICHHBIN MOMCK EPEHOCA CPEJICTB U CIIOCOOOB IEHCTBUS B MPO(ECCHOHAIBHYIO CPENY;

YMETb MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEICSATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC WJEH, NIPEAaraTb OPUrHHAIBHBIC MOIXO0/bl U PEIICHHUS, CTABUTH MPOOJIEMBI U 33/1a4H, JIOITyCKAIOIIUE AIbTePHATUBHBIC
peleHus.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCS B PA3IMUHBIX UCTOYHHUKAX MH(pOpMaIUHU (TEKCTe yd4eOHOro MocoOus, HayqHO-MOMYIAPHOM JUTepaType, OMOI0rHYeCKUX
CIIOBapsAX W CIPABOYHMKAX, KOMIIBIOTEPHbIX 0a3ax JdaHHBIX, B VIHTepHeTe), aHaIM3MpPOBaTh HH(MOPMAIMIO PA3IMYHBIX BHJIOB U (opm
NPEJCTAaBICHNS, KPUTUUECKU OLIEHUBATh €€ TI0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;



(dbopMynHpOBaTh 3ampOChl M MPUMEHSTH pa3IMYHbIE METOABI MPH TOMCKE M 0TOOpe Omojoruueckoil mH(pOpMAaIH, HEOOXOAUMOMN s
BBITIOJTHEHUS YI€OHBIX 3a]1a4;

npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH, COBEPIICHCTBOBATh KYIBTYPY aKTHBHOTO
WCII0JIb30BAHUS Pa3JIMUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (OpPMY MpeCTaBlIeHUs: OMOJIOTHYECKON HHPOpMAIUK (CXeMbl, rpaduKH, TUarpaMMbl, TaOJINIIbI,
PUCYHKHU U JPYroe);

HCIO0JIb30BAaTh HAYYHBIHN A3BIK B KaUECTBE CPEJICTBA MPHU paboTe ¢ OHoornueckoi nHdopmanren: NpUMEHITh XUMUUECKUEe, PU3NYECKUE U
MaTeMaTH4YeCKUe 3HAaKU M CHUMBOJIbI, (OpMyIbl, abOpeBHaTypy, HOMEHKIATYpy, UCIOJIb30BaTh M IMPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE
CpeACTBa HAIJISIIHOCTH;

BJIaJIETh HaBBIKAMHU PACIIO3HABAHUS U 3alIMThl HHOpMAaLK, HHPOPMAIIMOHHOMN 0€30MacCHOCTH JTMYHOCTH.

OBiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMM:

1) o6enmue:

OCYILIECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax KU3HH, aKTUBHO y4acCTBOBATh B AMAJIOTe WIM IUCKYCCHH IO CYLIECTBY 00CYX/1aeMOM TEMbI
(ymMeHHMEe 3ajaBaThb BONPOCHI, BBICKA3bIBAaTh CY)KJICHHMsS OTHOCHUTEJIBHO BBIIIOJHEHMs MpeAgaracMod 3ajadd, Y4YUThIBaTb HWHTEPECHl U
COIJIACOBAHHOCTh MO3ULUHI IPYTUX yYaCTHUKOB JAUAIOra WIH AUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOILEHHS, TOHUMATh 3HAYCHUE COLMAIBHBIX 3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(IMKTHBIX
CUTYallUi, yMETb CMSATYaTh KOHQIIMKTBI U BECTU IIEPETOBOPBI;

BJIAJeTh PA3JIUYHBIMU croco0amMu OOLIEHHsT M B3aUMOJAEHCTBHS, NOHMMAThb HAMEPEHUs JPYrUX JIOJEH, MPOSBIATh YBaKUTEIBHOE
OTHOILIEHHE K COOECEHUKY U B KOPPEKTHOH opme (POpMyIHpOBaTh CBOU BO3PAKEHHUS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasI 1eSITeIbHOCTD:

IIOHMMAaTh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M MHIMBHIyalbHOM pPa0OOThl MPH pEILIEHUH OHOJIOrnYeckoil mnpoOiIeMsl,
000CHOBBIBaTh HEOOXOAUMOCTb IPUMEHEHHS I'PYNIIOBBIX (DOPM B3aUMOJEHCTBHUS MPHU pELIEHUH y4eOHOH 3a/1auH;

BBIOMPATh TEMAaTUKY U METO/IbI COBMECTHBIX JEMCTBUI C y4ETOM OOIIMX HHTEPECOB U BO3ZMOXKHOCTEH Ka)KI0I0 WieHa KOJUIEKTUBA,;

IPUHUMATh LIE€JIM COBMECTHOW JESTEIbHOCTH, OPraHU30BBIBATH M KOOPJMHUPOBATH AEUCTBHS MO €€ JOCTHMIKEHHUIO: COCTaBJIATH IUIaH
JeWCTBUH, paclpeieNaTh PoJid C yUETOM MHEHUH YYaCTHUKOB, OOCYXJ1aTh pe3yJabTaThl COBMECTHOU PabOTHI;

OLIEHUBATh KAYECTBO CBOET0 BKJIAJa M KaXJI0TO YYaCTHUKA KOMaH bl B OOIIMH pe3yabTaT Mo pa3padOTaHHBIM KpPUTEPUSIM;

IIpeiaraTb HOBbIE IIPOEKTHI, OLICHUBATh UJEH C NTO3UIUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIICCTBJIATL IO3UTUBHOC CTPATCTHYCCKOC IMOBCACHHUC B PA3JIMUHBIX CUTyalUAX, HOPOSABIATH TBOPYECTBO H B006pa)KeHI/Ie, OBITh
HWHHUIIUATUBHBIM.



OsJajieHNe YHUBEPCAJIbHBIMHU PeryJsTUHBHBIMM elCTBUAMU:

1) camoopranuzanus:

HCII0JIL30BaTh OMOJIOTUYECKHE 3HAHUS JJIs1 BBIABJICHUA HpO6JIeM M UX pCHICHHUA B )KU3HCHHBIX U y‘IC6HI)IX CUTyaluiaX,

BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUN LCJICBBIC U CMBICJIOBBIC YCTAHOBKHU B CBOUX IICﬁCTBPISIX M MOCTYyIKax Mo OTHOUICHUIO K JKUBOU
MIPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOATCIIBHO OCYHICCTBJIATE ITO3HABATCIIbHYIO ACATCIbHOCTD, BBISABIIATH HpO6J’I€MI>I, CTaBUTHh U (pOpMy.]'IPIpOBaTB coOCTBEHHEBIE 3a1a4yi B
O6pa3OBaTCJ'II)HOI\/’I ACATCIIBHOCTH U )KU3HCHHBIX CUTYAllUAX,

CaMOCTOSITEIIEHO COCTABJISTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM UMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX BOZMOKHOCTEH M IPEIIOUYTEHHI;

AaBaTb OUCHKY HOBBIM CUTYallUsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUI;

JieNlaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMUPOBAHUIO M TPOSIBJICHUIO IMUPOKOW OPYAWIIMH B Pa3HBIX O00JACTSIX 3HAHWM, IOCTOSHHO TMOBBIIIATh CBOM
00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBECHD.

2) CaMOKOHTPOJIb:

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, BHOCUTh KOPPEKTHBBI B ICTEIILHOCTh, OIICHUBATH COOTBETCTBHE PE3YJILTATOB IEIISIM;

BJIQJICTh HABBIKAMU MMO3HABATEIHHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U MBICIHTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB U
OCHOBAHHUH, HCIIOJIL30BATh PUEMBI Pe(DICKCHH ISl OIEHKU CHTYAIHH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATH PEUICHHUS TI0 UX CHIKCHHIO,

MPUHUMATh MOTUBBI M aPTYMEHTHI IPYTUX MIPU aHATU3E PE3YJIbTATOB JCATEIbHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATH ce0sl, TOHUMAs CBOM HEJOCTATKH U JIOCTOMHCTBA,;

MPUHUMATh MOTUBBI M PTYMEHTHI IPYTUX MIPU aHAIIU3E PE3YJIbTaTOB JCATEIBHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYrHX Ha OIIUOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP C IMO3UIMH APYrOro YeJI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

Hpe,[[MeTHLIC pe3yibTaTbl OCBOCHUA IIPOTPaAMMBbI COO 1o Ouonornu Ha 0a30BOM YPOBHC BKIIHOYAKOT cneumbnqecxne AJIA yqe6Hor0
npeamMeTa «buonorus» HAay4YHBIC 3HAaHHWA, YMCHUA U CIIOCOOBI JEeNCTBUI IO OCBOCHUIO, MHTCPIPCTALIUU U npeoGpa3OBaHmo 3HaHHI>i, BUBI



JESITEIbHOCTH IO MOJYYEHHUI0O HOBOTO 3HAHUS M NPUMEHEHMIO 3HAHWHM B Pa3jMYHBIX Y4EOHBIX CUTYyallUsX, a TAKK€ B pealbHBIX >KU3HEHHBIX
CUTYallUsIX, CBA3aHHBIX ¢ Onosorueil. B mporpamme npeaMeTHbIe pe3ylIbTaThl PEACTaBICHBI IO TOAaM 00y4YeHHSI.

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10 knacce 10IKHBI OTpaXaTh:

c(OpPMHUPOBAHHOCTH 3HAHUK O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAY4YHON KapTHHBI MHpa U HAYYHOIO MMPOBO33PEHMS, O BKIAJE POCCUHUCKUX U 3apyOEKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COJECpPKAHUE OMOJOTMYECKHX TEPMHHOB W TOHATHUI: *U3Hb, KJIETKa, OPraHu3M, MeTaboim3M (0OOMEH BeIeCTB U
MpeBpaIleHUe JHEPrur), TOMEeocCTa3 (CaMOpPEryJsIus), ypOBHEBas OpraHu3allds >KUBBIX CHCTEM, CaMOBOCIPOM3BEACHHE (PETpOayKIIUs),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yYMEHHE H3J1araTh OWOJIOTHMYECKHE TeOpHH (KJIETOYHas, XPOMOCOMHAas, MYTAallMOHHAas, LEHTpajbHas JI0OTMa MOJIEKYJISpHOW OHOJIorun),
3akoHbl (I. Mengens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpas3usi U MPOUCXOKJIEHUS KyIbTypHBIX pacteHuit H. U.
BasuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BIAJIeTh METOJaMU HAy4YHOI'O TIO3HAHUS B OHOJOTHMU: HAOIMIOJEHHE M OIMCAHME MKHUBBIX CHCTEM, IPOLIECCOB M SBJICHUIA,
OpraHu3ainusi W MpPOBEACHHE OWOJOTHYECKOTO HKCHEPUMEHTA, BBIABMIKEHHE TMIIOTE3bl, BBISIBICHHUE 3aBUCHUMOCTH MEXIY HCCIEAyEeMbIMU
BEJTMYMHAMHU, OOBSCHEHHUE IOJYyYEHHBIX PE3yJbTAaTOB, MCIOJb30BAHHBIX HAYYHBIX MOHSATHI, TEOPHIl M 3aKOHOB, YMEHHUE JIeJIaTh BBIBOJBI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJICNATH CyHIECTBEHHbIE MMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB,
OCOOCHHOCTH TPOILIECCOB: OOMEHa BEUIECTB M NPEBpAIICHHs] SHEPruu B KIEeTKe, (OTOCHHTE3a, IMJIACTUYECKOTO M SHEPreTHUecKOro oOMeHa,
XEMOCHHTE3a, MUTO3a, Meii03a, OTUIOAOTBOPEHUS, PA3MHOKEHHUS, HANBUAYATLHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHE NPUMEHSThH NOJyYSHHbIE 3HAHUS 11 00bACHEHUSI OMOJOTMYECKUX MPOIECCOB U SABICHUM, ISl IPUHATHUS MPAKTUYECKUX PELICHUN B
MOBCEHEBHOM JKU3HHU C 1IeJIbI0 o0ecrieueHns 6e30MacHOCTH CBOETO 3[0POBBS U 3JJ0POBbsI OKPYKAIOIIMX JIFOJCH, COONI0ACHN HOPM IPAMOTHOTO
MOBEACHUA B OKpYXKAlOIIel NPUPOTHON cpelae, MOHMMaHHWE HEOOXOJUMOCTH HCIONb30BaHUS JOCTHDKEHHH COBPEMEHHOW OHOJIOTHU U
OMOTEXHOJIOTHH ISl pAllHOHATIBHOTO MPUPOI0TIONH30BAHUS;

yYMEHHE peliaTh AJIEMEHTapHbIe FEHEeTHUECKUEe 3a/ladyl HA MOHO- U JUTHOpUIHOE CKPEIMBaHUE, CUEIUICHHOE HACJIEIOBaHHE, COCTaBIIAThH
CXEMbl MOHOTHOPHIHOTO CKPEUIUBAHUS IS MPeCKa3aHusl HACIEeIOBAHK MPU3HAKOB Y OPTaHU3MOB;

YMEHHUE BBINOJHATh J1a0OpaTOpHble M MpakTHYeckue paboThl, cOONOJaTh MpaBwia Hpu padoTe ¢ y4yeOHBIM M JIaOOPATOPHBIM
obopynoBaHueM;

YMEHHUE KPUTHYECKU OLICHUBATh U HHTEPIPETUPOBATH HH(POPMALHIO OHOTOTHYECKOTO COJepKAaHNUs, BKIIOUAIOIIYIO IICEBIOHAYYHbIE 3HAHUS

U3 PpPa3jiIndHbIX HUCTOYHHUKOB (Cpe,Z[CTBa MaccoBOH I/IH(I)OpMaI_II/II/I, HAay4HO-TIOITYJIAPHBIC MaTepI/IaJ'ILI), ITUYCCKUC AaCIICKTbI COBPCMCHHBIX
HCCIIeOBaHUI B 6I/IOJ'IOI‘I/II/I, MCIUIINHCE, 6I/IOTCXHOJ'IOFI/II/I;



YMEHHE CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIC U YCTHBIE COOOMIEHHSI, 000011ast OMOJIOTHIECKYIO HH()OPMAITUIO U3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO UCIOJIb30BaTh NOHATUHHBIN annapar OMOJIOrUH.

[IpenmeTHbIe pe3yabTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce NOIKHBI OTpaXaTh:

c(OPMHUPOBAHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS €CTECTBEHHBIX HayK, B ()OPMUPOBAHUH COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTHHBI MHpa U HAYYHOIO MMPOBO33PEHMS, O BKIAJE POCCUHUCKHUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosnoruu, pyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKa JUIsl pEIIeHMs] )KU3HEHHBIX 3a/1a4;

YMEHHE PaCKphIBaTh COJEp)KaHUE OHOJOTMYECKUX TEPMHUHOB M TOHSATUN: BUJ, MOMYJSALUS, F€HO(OHM, SBOJIONMS, JBWKYLIUE CHIIbI
(paxTophI) 3BOJIOLNH, TPUCTIOCOOIEHHOCTH OPraHU3MOB, BU1000pa30BaHKe, IKOJOTHYECKHE (DAKTOPBI, SKOCUCTEMA, TPOAYLIEHTbI, KOHCYMEHTHI,
PEeIYIEHTHI, IIENU MTUTAHUs, YKOJIOTHIYECKas MUpamMuaa, OMOTeoIeH03, Onocdepa;

yMEHHE Wu3jarath Ouojorumyeckue Tteopuu (dBosioniMoHHas Teopuss Y. JlapBuHaA, CHUHTETHYECKass TEOpHUS HBOJIIOLMM), 3aKOHBI H
3aKOHOMEpPHOCTH (3apoapiieBoro cxojactBa K. M. bapa, yepenoBanus riaBHBIX HampaBiieHWd u myTeit aBomroruu A. H. CeBeprioBa, yueHus o
ounocdepe B. 1. BepHaackoro), onpeaensaTs rpaHUIbl UX TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHE BIAJIeTh METOJaMU HAy4YHOT'O TIO3HAaHUS B OHOJOTHMHU: HAOIIOJEHHE M OIMCAaHUE JKUBBIX CHCTEM, MPOIECCOB U SBIICHUH,
OpraHu3anusi U MpPOBEACHHE OHUOJOTMYECKOTO SKCIEPUMEHTAa, BBIABMKEHUE THIIOTE3bl, BBISBICHHE 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJTMYMHAMHU, OOBACHEHUE IOJYyYEHHBIX PE3yJbTAaTOB, MCIOJB30BAHHBIX HAYyYHBIX MOHSATHI, TEOPHIl M 3aKOHOB, YMEHME JelaTh BHIBOJABI Ha
OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLICTATh CYLIECTBEHHBbIE MNPU3HAKH CTPOEHHUS OMOJOTMYECKMX OOBEKTOB: BHUJIOB, MOMYJSALUN, MPOAYLIEHTOB, KOHCYMEHTOB,
pEAyLIEHTOB, OHMOTE€OIEHO30B U HJKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACJIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa,
BUJI000pa30BaHUs, IPUCTIOCOOICHHOCTH OPraHU3MOB, JCHCTBHS HKOJIOTUYECKUX (PAaKTOPOB Ha OPraHU3MBI, MEPEHOCA BEIIECTB U MOTOKA SHEPTUU
B 9KOCHCTEMaxX, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€0OXMMUYECKUX ITUKIIOB B Onocdepe;

YMEHHE NPUMEHSTh NOJyYSHHbIE 3HAHUS U1 00bACHEHUSI OMOJOTMYECKUX MPOIECCOB U SABICHUM, ISl IPUHSATHS IPAKTUYECKUX PELICHUN B
MOBCEIHEBHOM JKU3HHU C IENIbI0 00ecrieueHrs 6e30MacHOCTH CBOETO 3[0POBBS U 3JJ0POBbsI OKPYKAIOIIMX JIFOJICH, COONMI0ACHNS HOPM IPaMOTHOTO
MOBEACHUA B OKPYXAloIIel MpHpPOJHON cpele, MOHMMAaHME HEOOXOJAWMOCTH HCHOJIb30BAaHUS JOCTHKEHHH COBPEMEHHOW OWONOTHUH IS
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

YMEHHE pelllaTh dJIeMEeHTapHbIe OMOIOTUYECKUE 33/1a4H, COCTABIISTh CXEMbI IEPEHOCA BEIIECTB U SHEPTUU B SKOCHCTEMaX (LIeMH MTUTaHUA);

YMEHHUE BBINOJHATh J1a0OpaTopHble M IpakTHYeckue paboThl, COOMIOJAaTh MpaBwia Hpu paboTe ¢ y4eOHBIM U Ja0OpaTOPHBIM
obopynoBaHueM;

YMEHHUE KPUTHYECKU OLICHUBATh U HHTEPIPETUPOBATH HH(POPMALHIO OHOTOTHYECKOTO COJepKAaHNUs, BKIIOUAIOIIYIO IICEBIOHAYYHbIE 3HAHUS
U3 pa3IMYHBIX MUCTOYHHUKOB (CpeACTBAa MacCOBOW MH(OpMAalLUU, HAyYHO-TIOMYJIIPHbIE MaTepHalibl), pacCMaTpUBaTh TJI00ATbHbIE SKOJIOTHYECKUE
po0OsIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;



YMEHHE CO3/1aBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOMIEH s, 0000111ast OMOJIOTHYECKYI0 HH(POPMALIMIO U3 HECKOIBKIX HCTOUHUKOB,
IrPaMOTHO MCIOJIb30BaTh NOHATUHHBIN amnmapar OMoJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTpOHHbIe (LN (POBbIE)
o0pa3oBaTe/ibHbIE pecypchl
HaumeHoBaHue pa3ie/ioB U TeM
Ne i/ pasi KonTtpoJbHbie
NporpamMmbl
padoThI
KouunvecTBo
IIpakTHYyeckue
4acoB
padoThI
1 buonorus xak Hayka 2 0.5 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
2 JKuBple crcTeMBl M MX OpraHu3anus 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubnuoteka [{OK https://m.edsoo.ru/7f41¢c292
4 JKu3HenesTenbHOCTh KIIETKHU 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
P
5 ASMHOAEHAC 1 HHANBHAYAIbROC 5 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBERHOCT 1 HIMEHANBOCTD 8 15 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
C .0
7 CHICIKLIMA OPrati3MOB. LICHOBH 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41c292
OMOTEXHOJIOTUU
8 PeszepBHOe Bpems 1 bubnuoreka L{OK https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 4
[TPOI'PAMME
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11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

JuekTpoHHbIe (UG poBLIE) 00pa3oBaTeIbHbIE
pecypcsl

Ne i/ KoHTpoJbHbIE
NMPOrpaMmblI
padoTsI
KoanuecTtBO
IIpakTHYyeckue
4yacosB
padoThI
1 DBOIIONMOHHAS OUOJIOTHS 9 1 bu6morexa [IOK https://m.edsoo.ru/7f41cc74
B
2 OSHHKHOBCHHUC I pasBITHE XHSHH Ha 9 0.5 bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
3emie
3 Opraau3Mbl U OKpy>KaroIias cpeaa 5 1 bubnuoteka [{OK https://m.edsoo.ru/7f41cc74
Coo006
4 OODIIECTRA 1 IKOIOTIACCKHE 9 bu6mmoreka IIOK https://m.edsoo.ru/7f41cc74
CUCTEMBI
5 PesepBHoe Bpemst 2 bubnuoteka I{OK https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME
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