MyHununanpHas aBTOHOMHAsI 00111e00pa3oBaTelibHas OpTaHU3AIHS CPEIHSIS
o0mreo0pa3oBarenpHas MKoJa ¢ YrIyOJIeHHBIM H3Y4eHHEeM OTACIbHBIX peameToB Nel 1

«IIpuHsTO»: «CoryiacoBaHo»:

[[IxonbHOE METOIUYECKOE 3aMecTUTensb JUPEKTOpa

o0nenuHenne Ne
[Iporokomn Ne oT

IIpuioxkenue k OOII COO

Pabouas nporpaMmMma y4yeOHOIro npeamera
«buosorus»
(0a3oBblil YPOBEHD)

10-11 xaaccnl

ExarepunOypr
2023



Pabouas mporpamma ydeGHOTO mpenmera «bHOJIOTHSY) COCTaBIeHa Ha OCHOBAaHWUU JEHCTBYIOILIETO
dI'OC COO, DenepanpHOit paboueii mporpaMMbl yaeOHoTO TipeameTa «buonorus» ¢ yaérom Paboueit
nporpamMmMbl Bocriutanuss MAOY COL Nell u sBingercs npunoxkenuem k OOIT COO MAOY COIII
Nell

1. Copnepxanue oOydeHuUs

10 KJIACC

1 4 B Henemto, Bcero 34 4, u3 HUX | 4 — pe3epBHOE BpeMs

Tema 1. buosiorusi kak Hayka (2 4)
buonorus xak Hayka. CBsi3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU Haykamu, (puinocoduei, 3TUKOH, 3CTeTUKOW U npaBoM. Ponb OGuonoruu B
(hopMUPOBAHUHN COBPEMEHHOM HaydHOW KapTWHBI Mupa. Cucrema OMOJOTHYECKHUX HayK. MeTomabl
MO3HAHUS KUBOW Mpupoabl (HAOIIOAEHHE, SKCIIEPUMEHT, ONUCAHUE, W3MEpPEHue, KiaccCHu(UKaIus,
MOJENUPOBAaHUE, CTATUCTHYECKAsE 00pabOTKa TaHHBIX).

JdemoHncTpaumnu:

[Moptpersr: U. JlapBun, I. Mennens, H. K. Konsros, JIx. Yorcon u ®@. Kpuk. Tabmuusr u
cxeMbl: «MeToapl TMO3HAaHUA JKUBOM mpupoAb». JlabopaTopHble U NpaKTUYECKUE padOThI:
[Tpaktrueckas padora Ne 1. «Mcrnosib30BaHNEe Pa3IMYHBIX METOJOB MPU W3YUYCHHH OMOJOTUUYECKHUX
0OBEKTOB.

Tema 2. /KuBble cucteMbl 1 uX opranusanus (1 4)

Kupwie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonoruu. OTIuYue >KUBBIX CHCTEM OT
Heoprannueckoi mpupoasl. CBoHCTBa OHOCHCTEM W HMX pa3HOOOpa3ue. YPOBHU OpraHu3alid
OMOCHCTEM: MOJICKYJSIPHBIA, OPTraHOMAHO-KJICTOYHBIM, OPTraHU3MEHHBIH, MOMYJSIIMOHHO-BHIOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKH ), OMOC(EPHBIH.

JdemoncTpauuu:

Tabmuis! 1 cxembl: «OCHOBHBIEC MPU3HAKH KU3HI», «YPOBHU OPTaHU3ALNU KUBOW MPUPOIBD».
Ob6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMHUeCKHil COCTaB U CTPOCHUE KIETKHU (8 1)

XHUMHUYECKUH COCTAB KIETKH. XUMUYECKUE IEMEHTBI: MAKPO3JIEMEHThI, MUKPO3JIEMEHThI. Bona
U MUHepalbHble BemecTBa. DyHKIMM BOJbI U MUHEpaIbHBIX BemlecTB B kierke. [lognepxkanue
OCMOTHYECKOT0 OanaHca.
benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTHI —MOHOMEpPHI OenkoB. He3ameHnumbie u
3aMEHHMMBbIE aMHUHOKHCIOTHl. AMHUHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpbl O€IKOBON MOJEKYJIBI
(mepBuYHasi, BTOpUYHAs, TPETUYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOICTBa OEIKOB.
buonoruueckue Gpynkiuu 6enxkoB. GepMeHTh —OuO0IOTHYECKUE KaTanu3atopsl. CTpoeHue gpepMenTa:
aKTUBHBIN LIEHTp, cyOcTpaTHas cnenupuaHocts. KogepmeHTsI.

Buramunbl. Otnnuns GepMeHTOB OT HEOPTaHMUYECKUX KaTaaTu3aTOpPOB.

VYrneBoasl: MOHOCaxapuabl (TJII0K03a, pud03a U JAe30Kcuprd03a), aucaxapuisl (caxaposa, JaKTo3a) U
MoJIMcaxapyuabl (Kpaxmall, TIIMKOTeH, [eJUTio03a). buonornueckue GyHKIIMH YTIEBOIOB.

Jlununael: Tpurnuuepuasl, GocPomunuabl, crepouasl. [ uapoduIbHO-THAPOPOOHBIE CBOMCTBA.
buonoruueckue Qynkuuu aununoB. CpaBHEHHE YIIeBOAOB, OENKOB U JUMUIOB KaK HUCTOYHUKOB
SHEPIruH.

Hyxneunossie kucnotel: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GyHKIUH.

[uTtonorus —Hayka o kierke. KierouHnas teopust — mpumep B3auUMOJICHCTBUS UICH U (HaKTOB
B HAayYyHOM MO3HaHWU. MeTobl M3ydeHus kieTku. KieTka kak menoctHas xwuBas cucrema. OOrue
MpPU3HAKKA KJIETOK: 3aMKHYyTasl HapyxkHas MeMmOpana, monekyisl JIHK kak renerwueckuii ammapar,
CUCTEeMa CHHTe3a OelKa.

Tunel KIETOK: dyKapuoTHUYECKass M mpokapuoTHdeckas. OCOOEHHOCTH CTPOEHHS MPOKAPUOTHUECKON
kieTku. KnetouHast cTeHka OakTepHid.



Crpoenue »sykapuoTH4ecKOW KiIETKH. OCHOBHBIE OTJIMYUS PACTUTEIbHOM, >XUBOTHOM U
rpubHOM KIeTKUA. [IOBEepXHOCTHBIC CTPYKTYPBI KIETOK — KJIETOYHAsl CTEHKA, TIMKOKAJIMKC, UX
¢byHKIMH.

[Tna3marnyeckass MemOpaHa, e€ cBoiicTBa M ¢yHKuuu. lluromnmazma u e€ oOpraHoupbl.
OnnomemOpanubie opranous! kietku: II1C, anmapar I'obpKu, TH30COMBI.

[TonyaBTOHOMHBIE  OpraHOWJbl  KJIETKH: MHUTOXOHIPHM, IacTuasl. [Ipoucxoxnenue
MHUTOXOHJIpUH U Tactul. Buael miactua.

HemeMOpaHHbIC OpraHouAbl KIETKH: PUOOCOMBI, KICTOYHBIA IEHTpP, IEHTPHOJIH, PECHUYKH,
KryTukd. DyHKUMH OpPraHoMAOB KIETKU. BrmtoueHus. SAnpo — peryisiTOpHbI LEHTP KIIETKH.
CrpoeHnue sapa: saepHas 000y104Ka, KapuoIlla3Ma, XpOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEECTB B KIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. IBanu, M. Illneitnen, P. Bupxos, Ix. Yorcon, ®. Kpuk,
M. Vunkune, P. ®@panxnun, K. M. bap.

Huarpammsl: «PacnpeneneHne XUMHYECKHMX SJEMEHTOB B HEXUBOW mpuponae», «Pacmpenenenue
XUMHUYECKUX DJIEMEHTOB B JKMBOU MPUPOJIE.

Taboauubl u cxembl: «[lepuoanueckas TadIUIAa XUMHYECKUX AJIEMEHTOBY», «CTpPOCHHE MOJEKYIIbI
BOJbI», «bruocunTtes Oenkay, «CtpoeHue moliekynbl 6enkay, «Ctpoenue depmenta», «HykienHoBbie
kucnotel. JIHK», «Ctpoenue monekynbsl AT®», «CTpoeHHe 3yKapUOTHYECKON KIETKW», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpOEHHE pPACTUTENBHON KIETKH», «CTpOCHHE MPOKAPUOTUUYECKON KIETKH,
«CTpoeHue sapa KIETKH», «YTIEBOAbD, «JIMIUIbD.

O6opynoBaHue: CBETOBON MUKPOCKOII, 000pyA0BaHUE ISl TIPUTOTOBJICHUSI TIOCTOSTHHBIX U BPEMEHHBIX
MHKPOIIPENapaToB; MHUKPOIpENapaTbl PacTUTENbHBIX, JKHUBOTHBIX MW OaKTEPHAIBHBIX KIIETOK.
JlabGopaTopHble M MpaKkTH4YecKue padoThbi:

Jlabopatopnass pabora Ne 1. «/3yueHue KaTaqTUTUUECKOW AaKTUBHOCTH (PepMEHTOB (Ha
MpUMepe aMuUIa3bl WIH KaTajaasbl)y.

Jlabopatopnast pabota Ne 2. «M3yueHne CTpoeHUsI KJIETOK PACTEHUH, KUBOTHBIX M OAKTEPHl
I10J] MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIPENAPATAX U UX OTHCAHUEN.

Tema 4. JKuznenesiTeJJbHOCTb KJIeTKH (6 1)

OOmeH BelecTB, WM METab0aM3M. ACCUMUIIALNA (TJIACTUYCCKUH OOMEH) W JUCCUMUIISAIIHS
(oHepreTnyeckuii OOMEH) —IB€ CTOpPOHBI €AMHOTO Tpolecca MerabonuzMa. Poib 3akoHOB
COXPaHEHHS BEIECTB ¥ SHEPTUU B IOHUMAHUU METa00IU3MA.

Tunber oOMeHa BemiecTB: aBTOTPO(HBIM H TeTepoTpodHbId. Ponbk (epMeHTOB B 0OMEHE BEIIECTB U
npeBpalieHu >Heprun B kietke. dotocunte3. CBetoBast U TeMHOBast (a3bl poTocuHTe3a. Peakiuu
doTocunTe3a. DPPekTUBHOCTH hoTOCHHTE3a. 3HaUeHHE (OTOCUHTE3a [T KU3HU Ha 3emie. Biusnue
yclnoBuiM cpenbl Ha (POTOCHHTE3 M CHOCOOBI TMOBBIIICHHS €ro MPOJYKTHBHOCTH Y KYJIBTYPHBIX
pacTeHnii XeMOCHHTE3. XEeMOCHUHTE3Upyrolue Oakrepuu. 3HaYeHUE XEMOCHHTe3a Ui JKU3HH Ha
3emiie. DHepreTuueckuii 0OMeH B KieTKe. PaciuerieHre BelecTB, BBIICICHUE M aKKyMYTUPOBaHHE
SHEPruM B KIJIETKEe. DTambl SHEpreTuueckoro oomena. ['mukonus. bpoxenue u ero Bunasl. Kucnopoanoe
OKHCJICHHe, WIU KJIeTo4yHoe JeixaHue. OxuciautensHoe QochopunupoBanue. IPPEKTUBHOCTH
SHEPreTHYECKOro 0OOMeHa.

Peakiun marpuuyHoro cunte3a. ['enermueckas umnpopmarnus m JHK. Peanuszamnus renernueckoit

uHpopManuu B KieTke. ['eHeTHueckuii Ko 1 ero cBoiictBa. TpaHCKpUMIMS — MaTPUYHBIA CHUHTE3
PHK. Tpancnsimuss — OuocuHTe3 Oenka. Otambl TpaHcasauuu. KonupoBanue aMHHOKUCIOT. Poib
pubocom B OMocHHTE3€ OelnKa.

Hexnerounsle Qopmel xu3Hu — Bupycbl. Mcropuss otkpeitus BupycoB (/.M. MBanoBckwmii).
OCoOeHHOCTH CTPOCHMSI U KU3HEHHBIH MK BUpYcoB. bakrepuodaru. boiesHnu pacrenuit, >)kMBOTHBIX
U 4YeJIOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc mmmyHoneduuurta uyenoBeka (BUY) — Bo3Oyaurens
CIINa.

OOpatHasi TpaHCKpPHUIILUS, peBepraza W HUHTerpasa. lIpoduinakThka pacHpoCTpaHEHUS BUPYCHBIX
3a00JIeBaHHI.
JdeMoHcTpanum:



[Moptpetsr: H. K. Konsuos, J. . MBanosckuii, K. A. Tumupsizes.
Tabauubl u cxembl: «Tunbl nutanusy, «Metabomu3my, «MHUTOXOHIPHSY, «IHEPTrEeTHICCKUIA
oOmeny, «Xnopomnact», «®ortocunres», «Ctpoenne JJHK», «Ctpoenue u GpyHKIHOHHMpPOBaHUE TEHAY,
«Cunte3 6enka», «['enernueckuii koay, «Bupycs», «bakrepuodarm», «CTpoeHne 1 )KU3HEHHBIN IIUKIT
Bupyca CIIMa, 6akrepuodaray, «Pemmukanus JTHK».

OobopynoBanue: mopenu-anmmukanun «Yasoenue JHK wu Tpanckpunuus», «buocunres
Oenka», «CTpoeHue KIETKI»; MoJienb cTpykTypsl JTHK.

Tema S. PasMHOKeHHe U HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MoOB (5 4)

Knerounslii nukn, wiM KU3HEHHBIA LUK KieTku. MaTepdaza u wmwuro3. Ilpomeccsr,

nporekaomue B uHTepdasze. Perumkanus —peakuust marpuuHoro cunresa JIHK. Crpoenue
XpoMocoM. XpOMOCOMHBIA HA0Op —KapHOTHUIl. JIUITOUIHBIN U TaINIOUAHBIA XPOMOCOMHBIE HAOOPHI.
Xpomartuel. Lluronornyeckue OCHOBBI Pa3MHOXKEHHMS M MHIUBUIYAIbHOTO Pa3BUTHS OPTraHHU3MOB.
Henenue xnerkn — muto3. Ctaauu mutosa. [Iporeccsl, mpoucxoasiue Ha pa3HbIX CTaIUsAX MUTO3A.
buonornueckuit cMbICIT MUTO3A.
[Iporpammupyemasi rudenb KIETKH — amnonto3. PopMbl pa3MHOXKEHHsS OpraHU3MOB: Oecrionoe u
nosioBoe. Bunpl Oecrosioro pa3sMHOXKEHUS: AENEHUE HAABOE, MOYKO OJHO- U MHOTOKJIETOYHBIX,
cropoo0pa3oBaHue, BEreTaTUBHOE pa3MHOXeHHe. VCKyccTBEHHOE KIOHMPOBAHUE OPraHU3MOB, €ro
3HAYEHUE NSl CENIEKLIUU.

[TonoBoe pa3MHOXKEHHE, €70 OTINYHNS OT OECIOJIOrO.

Meiio3. Cragum wmeiio3a. I[lpomecchl, mpoucxoisdiiue Ha craguax Meno3a. IloBeaeHue
xpoMocoM B Mero3e. Kpoccunrosep. bronornueckuii CMbIC U 3HAYEHUE MEN03a.

['amerorenes — mpouecc 00pa3oBaHUs MOJOBBIX KJIETOK Yy JKUBOTHBIX. [losoBBIE JKemne3bl:
CeMEHHUKU M AuyHuKd. OOpa3oBaHuE M pa3BUTHE TIOJOBBIX KIETOK — TrameT (CHepMaro30u[,
SUIIEKIIETKA) — crepMaroreHe3 u ooreHe3. OCoOOCHHOCTH CTPOCHUS SHUIIEKIETOK U CIIEPMAaTO30HUI0B.
OmnonotBopenue. I[laprenorene3. HWuHmuBuayanbHOE pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE
pazBuTHe (AMOpHOTreHe3). DTanbl SMOPUOHATILHOTO PAa3BUTHS Y MTO3BOHOYHBIX KUBOTHBIX: IPOOJICHNUE,
racTpyasinusi, opraorenes. [loctamOpuonanbHoe pazBuTHe. THIBI TOCTIMOPHOHATILHOTO PA3BUTHSA:
npsMoe, HempsiMoe (TMUYMHOYHOE). Brusinue cpenpl Ha pa3BUTHE OPraHU3MOB; (HaKTOPBI, CIIOCOOHBIE
BBI3BIBaTh BPOXKAEHHBIE yponacTBa. Poct u pasButhe pacteHuidl. OHTOreHe3 LBETKOBOTO PACTEHUSA:
CTPOECHHE CEMEHHU, CTAJIUN PA3BUTHSI.

JdemoncTpaumnu:

Tadauubl u cxeMbl: «DOpMbl Pa3MHOKEHHUSI OPraHU3MOBY», «/[BOilHOE OIIOAOTBOpEHHUE Y
LBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHHE pacTeHHi», «/leneHue kiIeTku OakTepHin»,
«CTpoeHHe NOJIOBBIX KIETOK», «CTpoeHue xpoMocombl», «Knetounsiii nukiny, «Permkanusa JTHK»,
«Muros», «Meios», «lIpsmoe u Hempsimoe pa3BuTHe», «l['ameToreHes y MIEKONMUTAOIINX H
yenoBeka», «OCHOBHBbIE CTaauu OHTOreHe3a». (OOOpynoBaHHE: MHUKPOCKON, MHKpPOIpEnapaThl
«CnepmMaTo30ubl MIIEKOIIUTAIOLIETO», «SilekieTka milekonuTaroniero», «KapuokuHes B KileTKax
Kopellka Jiykay, «Jlenenue kietku»; moaens JIHK, monens MeradazHol XpOMOCOMBI.

JlaGopaTopHble H IpaKTU4YecKue padoThbi:

JlaboparopHas pabota No 3. «HaOmrojeHne MHTO3a B KJIETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIPENAapaTaxy».

JlabopatopHass paGota No 4. «l3yueHue CTpOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHKpOIpenaparax.

Tema 6. HacieACTBEHHOCTh M H3MEHYMBOCTH OPraHu3MoB (8 4)

[IpenmMer u 3amaun reHeTUKH. VICTOpUS pa3BUTHS TEHETUKH. POJIb IIUTONIOTHH U SMOPHUOIOTHH
B CTAHOBJICHWHU T€HETUKH. BKI1a] poCCHIICKIX U 3apyOEKHBIX YUEHBIX B PA3BUTUE T€HETHKHU.
MeTto1bl reHeTHKH (THOPUAO0TOTHIECKHA, TUTOTEHETUYECKUH, MOJIEKYISIPHO -T€HETHUECKHUIA ).

OcHOBHBIE TeHETHMYECKHE MOHATHA. ['eHeTnyeckas CHMBOJIMKA, MCIOJIb3yeMas B CXEMax
CKpEIIMBAHUNA. 3aKOHOMEPHOCTH HACJIEIOBAaHUs IPU3HAKOB, YycTaHOBiIeHHble [. Menaenem.
MoHorubpuIHOE CKpeIlMBaHuE. 3aKOH €IUHOOOpaszus THOpPHAOB TNepBOro mokosieHus. IIpaBuio



JOMUHUPOBaHUS. 3aKOH pacLICIUICHUsl MPU3HAKOB. ['Mnore3a uuctorsl ramer. [losiHoe W HemosiHOE
JIOMUHUPOBaHUE.

JuruOpugHoe  CKpeliMBaHWE.  3aKOH  HE3aBUCUMOTO  HACIEAOBaHUS  IPHU3HAKOB.
[utoreHeTnyeckue OCHOBBI AUTHOPUIHOIO  CKpEIMBaHUS. AHAIM3UPYIOIIEE CKpPEUIMBAHHUE.
Hcnonp3oBanne aHATM3UPYIOUIETO CKPEIIUBAHUS IS ONPEACIICHUsI TEHOTHIIA 0COOHU.

CueruieHHOE HacienoBanue npusHakoB. Pabora T. Moprana mo CIerieHHOMY HacjeI0BaHUIO
reHoB. Hapymienue cuemieHuss T€HOB B pe3yjibTaTe€ KPOCCHHTOBEpa. XPOMOCOMHAsi TEOpus
HacneACTBeHHOCTH. ['eHeTmueckue kKapThl. ['eHeTmka mosia. XPOMOCOMHOE OIPEICICHHE I0Ja.
AyTOCOMBI U TMOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIE U reTeporaMmeTHeie opraHu3Mel. HacnemnoBanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM.

N3menunBocTh. Buabl M3MEHYMBOCTH: HEHACJIEICTBEHHAs] M HAcleACTBEeHHas. Poib cpensl B
HEHACTIEACTBEHHOW  W3MEHYMBOCTH.  XapaKTepUCTHKAa  MOJU(PUKANUOHHOW  W3MEHYHMBOCTH.
Baprnannonsbslii psx u BapualMoHHas Kpusas. Hopma peaknmm npusHaka. KonudecTBeHHbIE M
KaueCTBEHHbIC MPU3HAKW W UX HOopMma peakiuu. CBoicTBa MOAU(MUKAIIMOHHOW HW3MEHYHBOCTH.
HacneacrBennas, uiau reHOTUNIMYECKAsT, U3MEHYMBOCTh. KOMOMHATHBHAS U3MEHYUBOCTD.

Meiio3 ¥ mMO0JOBOM mHpollecCc —OCHOBAa KOMOMHATHMBHOW W3MEHUYMBOCTU. MyTallMoHHAs
n3MeHYnBOCTh. Kiaccudukainusi MyTamuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa M MPUYHHBI
Mytauuid. Myrarenssle ¢pakTopbl. 3aKOH TOMOJIOTHUECKUX PSAJOB B HACJIEACTBEHHON M3MeHYnBOCTH H.
N. BasunoBa. BHesimepHas HacleICTBEHHOCTh M H3MEHYMBOCTh. ['eHeTmka uenoBeka. Kapuotun
yenoBeka.  OCHOBHBIE ~ METOJBI  TEHETHKHM  YEJOBEKa:  TEeHEAJIOTUYECKHH,  OJM3HEIOBBIN,
LUTOT€HETUYECKUM, OMOXUMHMUYECKUN, MOJEKyIsipHO-reHeTuueckuil. COBpeMEHHOE OTpe/esieHHue
TE€HOTHIA: TIOJHOTGHOMHOE CEKBEHUPOBAHHWE, TEHOTHIIUPOBAHWE, B TOM YHCJIE C IOMOIIBIO
[MIIPananmmu3a. HacnencTBeHnHbie 3a001€BaHuUs YEIOBEKA: TeHHBIE 00JI€3HM, 00JIE3HU C HACIIEICTBEHHOM
MIPeIPaclosoKEHHOCTbIO, XpOMOCOMHBIE Ooisie3HH. CoMaTH4ecKre M TeHEpaTHBHbIE MyTa IUU.
CrBosoBble KiIeTkH. [IpuHIMnBl 310poBOro 00pa3a *KU3HU, AMATHOCTUKU, MPOPUIAKTUKYA U JICUECHUS
TEHETUYECKUX OoJie3HeH. MeauKo-TeHETHYeCKOe KOHCYJIbTHPOBAaHME. 3HAYCHHUE METUITMHCKOU
TeHETUKH B MPEJOTBPAILIEHNH U JICUEHUN TeHETUYECKUX 3a00JIeBaHU YelloBeKa.

JdemoncTpauuu:

[Toptpersr: I. Mennens, T. Mopran, I'. ge ®@pus, C. C. YerBepukoB, H. B Tumodeen-
PecoBckuii, H.W. BaBwioB. Tabmuibel u cxembl: «MOHOTHOPHUIHOE CKpEUIMBAHHE U  €ro
LUTOI€HETUYECKash OCHOBa», «3aKOH paCHICIUICHUST U €ro LHUTOI€HETHUYECKass OCHOBa», «3aKOH
YUCTOTBl Tamer», «JlurubpumHoe ckpemuBanuey, «LluTomornyeckue OCHOBBI JTUTHOPHUIHOTO
CKpeluBaHusy, «Menosy, «B3aumMoaeiicTBUe aJIeIbHBIX T'€HOBY, «['€HEeTMYECKUEe KapThl pPACTCHUMH,
KUBOTHBIX U 4elloBeKa», «l'eHeTmka mnojay, «3aKOHOMEPHOCTH HACIEAOBaHUs, CIEIUIEHHOIO C
nosom», «KapuoTumbl YenoBeKa U IKUBOTHBIX», «Bumel m3meHunBocTH», «MoauduKamoHHas
U3MEHUUBOCTHY, «HacnemoBanue pesyc-paktopa», «['eHeTuka rpynm KpoBu», «MyTalnoHHAsS
U3MEHYUBOCTBY.

OobopynoBanmue:

MO/IENH-aNIUInKau1 «Monorubpuanoe CKpELIMBAHHEY, «Henonnoe JOMHUHUPOBAHUE,
«durubpunnoe  ckpemmuBanue», «llepekpécT XpoMocoM»;, MHUKpPOCKON W  MHKpOIpenapar
«Apozoduna» (Hopma, Mmyranuu GOpMBbI KPBLUTEEB U OKPACKU Tena); repdapuit «I'opox moceBHO.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JlaboparopHas pabotra No 5. «l3yueHHe pe3ylbTaTOB MOHOTHOPUIHOTO M JUTHOPUIHOTO
CKpEIIMBaHUS Y IPO30(UITBI HA TOTOBBIX MUKpOTpEnapaTaxy».

JlaboparopHas pabota Ne 6. «M3ydyeHne MOAUPHUKAIIMOHHON H3MEHYHMBOCTH, MOCTPOCHHE
BApUALIMOHHOTO psifia U BapUAIllMOHHOW KPUBOW».

JlaboparopHas pabota Ne 7. «AHanu3 MyTanuil y Apo30(GuiIbl Ha TOTOBBIX MUKPOIIpEnapaTaxy.

[TpakTudeckas pabota Ne 2. «CocTaBiieHre U aHATN3 POJOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekniusi OpraHn3MoB.



OcHoBpel OuotexHosoruu (3 4) Cenekmus Kak Hayka W TPoIecC. 3apokKIACHUE CEJCKIUU U
noMectukanusa. Yuenue H. M. BaBuioBa 0 meHTpax MpOUCXOKICHHUS M MHOTOOOpasus KyJIbTYpPHBIX
pacteHuil. LleHTpbl MPOUCXOXKAECHUS TOMAIIHUX KUBOTHBIX. CopT, mopoaa, mramMmMm. CoBpeMEHHbIE
METOJbl CeNeKIMH. MacCcoBbI M HMHAMBHIYaIbHBI OTOOpPHI B CENEKIUH PACTEHUH U >KMBOTHBIX.
Ouenka oskcrepbepa. biM3kopoJcTBEHHOE — CKpelMBaHWe —  MHOpuauHr. Yucras  JUHUA.
CkpemuBanue 4MCTHIX JIMHUHA. ['eTeposuc, nim rubpunHas cuia. HepoacTBeHHOE CKpelMBaHHE —
ayrOpuauar. OTnanénHas rudpuamsanus u e€ ycrnexw. VICKycCTBEHHBIH MyTareHe3 M HOJydeHUe
ITOJIMIUIONIOB.

JIOCTWKEHMS CEeNEeKLUUH PACTEHUM, >KMBOTHBIX M MUKPOOPraHM3MOB. BHMOTEXHOJIOrMs Kak OTpacib
MPOM3BOJICTBA. ['eHHass WHXXCHepus. OTambl co3ianus pexomOmHantHOW JIHK w TpaHCreHHBIX
opranu3moB. Kierounas wumxenepus. KieTouHele KylnbTypbel. MHKpPOKIOHAIBHOE pPa3MHOXKEHHUE

pacTeHui. KitonupoBanue BBICOKOIIPOIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX ~ OPraHU3MOB.
Dkojorudeckue u stndeckue npoodsneMsl. 'MO — reHernuecku Mo M (UIMPOBAHHBIE OPraHU3MBI.
JdemoHncTpaumnu:

[Moptpetsr: H. . BaBunos, . B. Muuypumn, I'. JI. Kapneuenxo, M. ®. HMBanos. Ta0muims u
cxeMbl: kapra «LleHTpbl mHpoucxoxkaeHus U MHOrooOpasusi KyJAbTYypHBIX pacTeHuil», «lloposl
JOMAIIIHUX JKUBOTHBIX», «CopTa KYyIbTYpPHBIX pacTeHui», «OtaanéHHas rudpuauszanus», «PadboTbl
akagemnka M. @. lIBaHOBay,

«[Homumnonnus», «OOBeKTHl OuoTexHOJMOTUNY, «KIileTouHble KyNIbTYpbl U  KIOHUPOBaHUEY,
«KoHcTpynpoBaHue 1 NepeHOC reHOB, XPOMOCOM.

O6opynoBaHue: MyJISKH IUIOJOB M KOPHEIUIOAOB AMKUX (OPM U KYyJIbTYPHBIX COPTOB PAaCTEHHUIA;
rep6apuit «CenbCKOX035HCTBEHHbIE PACTEHUS».

JlabopaTopHble H IpaKTHYeCKHe PadOThI:

Okckypeusi «OCHOBHbIE METOABI U JIOCTHXKEHUS CEJIEKIMM PACTEHMH M KUBOTHBIX (HA
CENICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCIBITATENbHBI Y4YacTOK, B TEMJIMYHOE
X034HCTBO, 1a00PATOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC 1 4 B Heneno, Bcero 34 4, 3 HUX 2 4 — pe3epBHOE BpeMs

Tema 1. IBoounonHas ouosorus (9 4)

[Ipennochliky BOBHUKHOBEHUS BOJIOIMOHHON TEOPHUH. DBOJIOIMOHHASA TEOPUI U €€ MECTO B
Oounosiornu. BiusiHME 3BOJIFOIIMOHHON TEOPHH Ha pa3BUTHE OMOJIOTHH M JIpYyrux Hayk. CBHIIETEIhCTBA
spoJironuu. IlameonToIornyecKye: IMOCIEIOBATEILHOCTE ITOSBIICHHUS BHUJIOB B ITAJICOHTOJIOTHYSCKOM
JIETOTIUCH, TIepexoHbie hopMbl. broreorpaduueckue: cXoACTBO U paznuuue payH u Gaop MaTepuKoB
U OCTPOBOB. DMOPHOJIOTMYECKHE: CXOJCTBA W pa3jinyus 3MOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJIOTUYHbIE, PYJUMEHTAPHbIE OPraHbl, aTaBU3MBbI.
MounekynsapHO-OMOXUMUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTab0IMYECKHUX MyTeil y BCeX OPraHu3MOB.

OpomoronHas teopust . Jlapsuna. [Ipennocbuiky BO3HUKHOBEHUS JapBUHU3MA. JIBrKylue
CHJIBI 3BOJIIOIIMH BUAOB MO JlapBuHY (M30BITOYHOE pPa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB,
HeompeenéHHas U3MEHUYUBOCTh, O0ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOp). CHHTETHYECKas
teopust »Bomonnu (CTD) u e€ ocHoBHBIE MoONOXkeHHs. MukposBomrornus. [lonmymsus kak exuHUIA
BHUA U DBOJIIOIUH.

JBuxymmue cuisl (hakTopsl) IBOIIOLUU BUIOB B MPUPOIe. MyTallMOHHBIN Mpoliecc U KOMOWHATUBHAS
W3MEHUYUBOCTb. [lomynsiiioHHbIE BOJHBI U Apeiid reHoB. M30ms1us 1 MUTpALIUSL.

EctectBennslit  oTO0p —HampaBisromuii  pakrop sBomtormu. DopMmbl  ecTeCTBEHHOro oTOOpa.
[IpucocobIeHHOCT, OpPraHU3MOB KaK pe3ylbTaT »dBONIONHUH. [IpuMmepbl mTpucnocoOneHuid y
opranu3MoB. ApoMopdo3sl u uanoagantanuu. Bug u BugooodpaszoBanue. Kputepuu Buaa. OCHOBHbBIE
dbopmbl BUo0Opa3oBaHus: reorpadudeckoe, 3Komorudeckoe. MakposBomrorus. GopMbl 3BOTIOIUH:
¢dunernyeckas, AMBEpreHTHAsI, KOHBEPreHTHas, MapaenbHas. HeoOpaTuMoCTh 3BOTIONUY.

[IpoucxoxaeHue OT HeCHEUUAIUM3UPOBAHHBIX TMpeakoB. [Iporpeccupyromas cnenuain3aius.
AnantuBHas paadanusl.
JdeMoHcTpanum:



[Moptpersr: K. Jlunnewt, XK. b. Jlamapk, Y. [lapsun, B. O. Kosanesckuii, K. M. boap,
3. T'ekxens, @. Mromiep, A. H. CeBepuoB. Tabmuip! u cxembl: «Pa3BuTHEe OpraHnYeckoro Mupa Ha
3emie», «3apobllIM IMO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®Dopmbel 00pbOBI 32
cymecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOroobpasue coproB pacTeHHi», «MHOroobpasue
nopox  KUBOTHBIX»,  «llomymsamum»,  «MyTaunoHHasE  M3MEHYMBOCTB»;,  «ApoMOp(}o3bD»,
«Umnoanantanuny, «OOmas gereHepanus», «JBrwkymme cunbl sBomronuny, «Kapra-cxema
Mmapuipyra myremectBus Y. Jlapeuna», «bopbba 3a cymectBoBaHuey, «llpucmno- cobieHHOCTH
opranusMoBy, «I'eorpaduyeckoe BUI000pazoBaHmey, « IKOJIOTUIECKOE BHI000PA30BAHUEY.

OobopynoBanmue:

KOJUIEKIUSI HACEKOMBIX C Pa3IMYHBIMU THIIAMH OKPACKH; Ha0OP IUIOJOB U CEMSIH; KOJIICKITHS
«[Ipumepsb! 3alUTHBIX NPUCTIOCOOJIEHUN Y )KMBOTHBIX)»; MArHUTHAs MoJieib «OCHOBHBIE HAIIPaBJICHUS
IBONIIONMMY; 00bEMHass Mojenb «CTpoeHHe ToJIOBHOIO MO3ra MO3BOHOUHBIX». buoreorpaduueckas
KapTa MUpa; KOJUIeKIHUs «POpMbI COXpPaHHOCTH HCKOMAEMbIX JKUBOTHBIX M PAaCTEHUI»; MarHUTHAs
Mozenp-anmiukanus «llepekpéct xpomocom»; BlaxHble mpemnapaTsl «Pa3BuTHe HaceKOMOroy,
«Pa3BuTHne narymkn»; Mukponpenapar «/lposoduna» (Hopma, MmyTanuu GOpMbI KPbUIbEB U OKPACKU
Tena).

JlabopaTopHble U NPAKTHYECKUE PadOThI:

JlabopaTtopHnas padota Ne 1. «CpaBHEeHHE BHIOB 110 MOP(POJOTUIESCKOMY KPUTEPUIOY.

Jlabopatopnast pabora Ne 2. «Omnmcanwe MNPUCITIOCOOJEHHOCTH OpraHm3dMa U eé
OTHOCHUTEJIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE U Pa3BUTHE KU3HU HA 3emuie (9 v)

JloHay4dHbie TIPEACTABICHUS O 3apOXKIEHWW >KM3HW. HaydHble THUMOTE3bl BO3HUKHOBEHUS

KU3HU Ha 3emiie: abuoreHe3 U maHcrnepMus. XUMHYECKasi IBOJIIOLIUS.
AOHOTeHHBIH CHHTE3 OpraHMYeCKMX BEIIECTB M3 HEOPraHWYECKUX. KCIIEPUMEHTAIBLHOE
MTOJATBEPIKICHUE XUMHUUYECKOW 3BOJONMHU. HavanbHple STanbl OMOJOTHYECKOW 3BOJIIONHH. | HImoTe3a
PHK-mupa. ®opmMupoBanrne MeOpaHHBIX CTPYKTYP ¥ BOSHUKHOBEHHE MPOTOKJICTKH. [IepBbie KIeTkH
UX 3BOJIIOIUA. POPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo spam U nepuoaam. Karapxeil. Apxeiickas U mpoTepo3oicKas
apel. [lanmeo3oiickas 3pa u €€ mepuonbl: KeMOPUHUCKHIA, OPJAOBHKCKHHA, CHIYPUUCKHH, ICBOHCKHUH,
KaMEHHOYTOJIbHBIM, TepMCKUU. Me3o30lickas 3pa U €€ NEpHOJbl: TPUACOBBIM, IOPCKUH, MEJIOBOM.
Kaiino3zoiickas spa u e€ nepuojibl: MajeoreHOBbIA, HEOT€HOBBIN, aHTPOIIOTECHOBBIN. XapaKTepUCTHUKA
KJIUMaTa U TeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUU PACTUTEIBHOTO U >KMBOTHOIO
Mupa. Apomop¢o3bl Yy pacTeHUl U KUBOTHBIX. [losiBlieHHe, paclBeT M BBIMUpPAHUE TPYII >KHUBBIX
opranu3moB. Crucrema OpraHu4ecKoro Mupa Kak oTpakeHue 3BOoJIouurd. OCHOBHbIE CUCTEMATHUYECKUE
TPYIIbl OPraHU3MOB.

DBOJIIOIMS YelOBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTHe npeacTaBieHni O MPOUCXOKACHUN
yenoBeka. MeToabl u3ydeHHs aHTponoreHe3a. CXoACTBa W pa3iM4Ms YEJOBEKA M KUBOTHBIX.
CucremaTnueckoe noJjiokeHue uyenoBeka. [[Bmxyue cuisl ((pakTopbl) aHTPOTIOTeHE3A.

HacnenctBeHHass M3MEHYHMBOCT, M €CTECTBEHHBIH OTOOp. OOIIEeCTBEHHBIM 00pa3 KHU3HH,
W3TOTOBJIEHUE OPYAMM TpyAa, MbIILIeHUE, pedb. OCHOBHBIE CTaJMM M BETBHU HBOJIIOLMHU YEJIOBEKa:
ABCTPAJIONIUTEKH, YeoBEeK yMelblid, YemoBek npsamMoxoasimi, YenoBek HeaHaepTalbCkui, YemoBek
pa3ymHbId. Haxoaku #CKoMaeMbIX OCTaHKOB, BPeMs CYIIECTBOBAaHMs, OOJACTh PacHpOCTPaHEHHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, opyaus. UenoBeyeckue pachl.

OcHoBHBIE  OoJbIIME  pachl:  eBpomeougHas  (eBpasuiickas), HErpo-aBCTPATOUIHAS
(’kBaTOpHANbHAsA), MOHTOJIOMAHAs  (a3MATCKO-aMepHKaHCKas). YepTsl  MPHUCTOCOOICHHOCTH
MpEeACTaBUTENEH YeTTOBEYECKUX pac K YCIOBUSM CYyIlleCTBOBaHUs. EJMHCTBO YeOBEYECKUX pac.

KpuTnka conmanbHOro JapBUHU3MA U pacu3Ma.
JdeMoHcTpanum:



[Moptpetsr: @. Penu, JI. [Tactrep, A. W. Onapun, C. Muinep, I'. FOpu, Y. Japsun. Tabnuusr u
cxeMbl: «Bo3HukHoBenue CoHeEuHOU cuctembl», «Pa3BuTHe opraHudyeckoro mupa», «PacturenbHas
KieTkay, «KuBoTHas kietkay, «lIpokapuoruueckas kinerka», « CoBpeMeHHasi CUCTEMa OPraHUuYeCcKoro
Mupa», «CpaBHEHHE aHATOMHYECKHX YEPT CTPOCHHS YEJIOBEKA U YEIOBEKOOOPAa3HBIX O0O0E3bsHY,
«OCHOBHBIE M€CTa NMAJICOHTOJIOTMYECKUX HAXOJIOK MPEAKOB COBPEMEHHOIO YeJloBeKay, «JlpeBHeiiine
moany, «JlpeBaue moany, «[lepBrie coBpeMeHHbIE oau», «Henoeueckue pacel»y. OO0OpyIOBaHUE:
myispku  «lIpoucxoxenrne uenoBeka (OIOCTBI aBCTPAJONMHUTEKA, MUTEKAHTPOIA, HEaHIEPTaJblia,
KPOMaHBOHIIA)»; CIIENIKH KAMEHHBIX OpYyIUH TEPBOOBITHOTO dYelIOBEKa (KaMHH-YOIIEPHI, pyOwa,
ckpebiia); TeOXpOHOJIOTHYEeCcKas Ta0IuIa; KOJUICKIUs «DOpMBbI COXPAaHHOCTH MCKOTIAeMBIX KUBOTHBIX
U PaCTCHUI».

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

[Mpaktuueckas padora Ne 1. «3ydyeHuwe HCKOMaeMbIX OCTATKOB PACTEHUH U YKUBOTHBIX B
KOJUIEKIMSIX». DKCKYpCUsl « IBOIIOLUS OPraHUYECKOTo MHUpa Ha 3emiie» (B eCTECTBEHHO-HAYyYHBIH WU
KpaeBeIUECKUI My3ei).

Tema 3. Opranu3msl 4 OKpy:Kawas cpena (5 4)

DKoJIoTUsl KaK Hayka. 3aJauyd U pas3fielibl IKOJIOTUU. MeTo bl SKOJIOTMUECKUX HCCIeA0BaHHM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YENTOBEKA.

Cpensr obuTaHus OpraHU3MOB: BOJHAs, Ha3eMHO-BO3/yIITHAS, MMOYBEHHA,
BHYTPHOpTaHU3MEHHas. OKojorudeckue ¢akrtopel. Kiaccuduramus 3KOIOTHYECKUX (HAKTOPOB:
abnoTnyeckre, OMOTHYECKUE M aHTpoTIoreHHbIe. JleficTBUe dKoIOTnYecKux (PaKTOPOB HA OPraHU3MBI.
AOuoTtudeckue (akTopel: CBET, TeMIeparypa, BiIaxHOCTh. DoTtomepuoausM. [IpucmocobneHus
OpPraHU3MOB K JACUCTBHUIO a0MOTHYECKUX (pakTopoB. bromornueckue purMbl. buotnueckue GpaxTopsl.

Buapl OuoTHYecKux B3aMMOJCHCTBUN: KOHKYPEHITUS, XUIITHUISCTBO, CUMOMO3 U €r0 (POPMHBI.
[TapasutuaM, Koomeparusi, MyTyalIn3M, KOMMEHCaIM3M (KBapTHPAHCTBO, HAXJICOHUYECTRBO).
AMeHcanmu3M, HeUTpanu3M. 3HA4YeHHEe OMOTHYECKUX B3aUMOJICHCTBUN MJIsl  CYIIECTBOBAHUS
OpPraHU3MOB B MPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEepPUCTHUKKM  momyisiquu. OCHOBHBIE — TOKAa3aTelyd  MOIMYJIALMM:
YUCJIEHHOCTb, MNIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTbh, MPUPOCT, MUTpalus. /J[MHaMHKa 4YMCIEHHOCTH
MOMYJISALIMY U €€ peryisiusl.

JdemoncTpaumnu:

[Toptpetsr: A. I'ymGonbar, K. @. Pynwe, O. I'ekkens. Tabnuipl u cxeMbl: kapta «[IpupoaHbie
30l  3emnn», «Cpeapl  oOutaHusi  opraHusmoB», «®Dortomepuoausm»  «llomynsauuny,
«3aKOHOMEPHOCTH POCTA YUCICHHOCTH MOMYISIIUU HHPY30pUH TYDEIbKI.

JlaGopaTopHble M IpaKTU4YecKue padoThbi:

JlaboparopHas pabota Ne 3. «Mopdosoruyeckue 0COOEHHOCTH PAaCTECHHM M3 pPa3HBIX MECT
oOUTaHUSD.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Ipaktuueckas paborta Ne 2. «[loc4€T MIOTHOCTH MOMYJNSIMMA PAa3HBIX BUIOB PACTCHUID.

Tema 4. CooOmiecTBa M IKOJIOTHYeCKHEe CUCTeMBbI (9 1)

CooOriecTBo opraHuzMoB —Ouo01eH03. CTPYKTyphbl OHOIIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckass (mumieBasi). Bumsl-momuHantel. CBs3M B OHMOIEHO3€. KOJOTHYECKHE CHCTEMBI
(oxocucremsbr). llonatue o0 oskocucteme u OuoreoneHo3e. DOYHKIIMOHAIbHBIE KOMIIOHEHTHI
9KOCHUCTEMBI: MPOIYLUEHThI, KOHCYMEHThI, peayleHTbl. KpyroBopor BemeCTB M MOTOK SHEPIHH B
skocucteme. Tpodudeckue (MUIIEBbIE) YpOBHU SKocucTeMbl. IlumieBbie menu u cetu. OCHOBHBIE
MOKa3aTeu YKOCUCTEMBL: OMoMacca, MPOTyKITHSI.

DKOJIOTUYECKHE MUPAMUJIbL: TPOAYKIIUHU, YUCICHHOCTH, OMOMACCHI.

CBoiicTBa 3KOCHCTEM: YCTOMYMBOCTb, camoperyisnus, pazsutue. Cykueccus. [Ipupoanbie
9KOCHUCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMA XBOMHOrO WJIM IIHPOKOJHUCTBEHHOTO Jieca.
AHTPONIOT€HHBIE YKOCUCTEMBI.

ArposkocucTeMbl.  YpOo3KocHucTeMBbl.  buolornyeckoe W XO3MHCTBEHHOE  3HAUCHUE
arpod’KocucTeM u ypOo3kocucteM. buopasHooOpaszue kak (aKTOp YCTOHYMBOCTH SKOCHUCTEM.
CoxpaHeHre OMOJIOTUYECKOTO pasHOOOpa3us Ha 3emiie.



VYuenue B.1. Bepnaackoro o 6uocdepe. I'panuiiel, coctaB u cTpykrypa 6uocdepsl. Kupoe
BemecTBO U ero ¢yHkuuu. OcoOEHHOCTH OMocdepsl Kak Tio0anbHON IKOCHCTEMBI. JlMHamMudeckoe
paBHOBecHe U oOpaTHas cBsi3b B Omocdepe. KpyroBopoThl BEmeCTB U OMOTCOXMMHYECKUE ITHKIIBI
2JIEMEHTOB (yriiepoja, a3ora). 30HaIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI Cymii. BomHbie OHOMEL.
YenoseuyecTBo B OHochepe 3emi.

AHTpomOoTeHHBIE HM3MeHEeHusi B Ouocepe. ImoGanmpHBIE JKOJIOTMYECKHE MPOOIEMBI.
CocymiecTBoBaHWe TNpUpOasl U 4enoBedecTBa. CoxpaHeHHWe OWOpa3zHOOOpas3wsi Kak OCHOBA
ycroitunBoctn Omocdeprl. OCHOBAa palMOHAIBHOTO YIPABICHHUS INPHPOTHBIMH DPECypcaMu U HUX
ucnoib3oBanue. JlocTmwkeHuss OMOJIOTHH U OXpaHa MPUPO/IBL.

JdemoHncTpaumnu:

[optpers: A. JIx. Tencnu, B.H. Cykaués, B. . Bepuaackuii. TaOnuusl u cXembl:
«[TumeBbie nenm», «broreHo3: cocTaB U cTpykTypa», «IIpupoansie coobmecTBay, «Llenn mutaHus»,
«JKojoruueckas nupamuiaay, «buocdepa m demoBex», «IKOCHUCTEMaA IIUPOKOIUCTBEHHOTO JIECA»,
«JKocHucTeMa XBOMHOTro Jjeca», «buoneno3 BonoéMay, «ArpoueHos3», «lIpumepHble aHTpONOTeHHbIE
BO3JICWCTBUSI HA TPUPOAY», «BakHeHIIne MCTOUYHWKM 3arps3HEHUs BO3AyXa W TPYHTOBBIX BOJ,
«[louBa — BaxHelmas cocrapistomas ouocheps», «DakTopsl Aerpaganuu 1nous», «llapHUKOBbIN
addexr», «DakTopbl paAMOAaKTUBHOIO 3arps3HeHHst Oumocdeprl», «OOmas cTpykrypa Oouocheps»,
«Pacmpoctpanenue xu3Hu B Ouochepe», «O30HOBBIN 3KkpaH O6uocheps», «KpyroBopor yriepoaa B
ounocdepe», «KpyroBopoT azoTa B Ipupoae».

OdbopynoBanmue:

Mo/ienb-anmuinkanus « Tunuaasie OUoIeHo3bIy; repbapuii «PacTurenbHpie cOO0IEeCTBAY; KOJIEKIIUHA
«buoneno3y», «Bpeaurenn BaKHEHIIMX CEIbCKOXO3SIMCTBEHHBIX KYIbTYp»; repOapuu M KOJUIEKIHUU
pacTeHuil 1 KUBOTHBIX, MPUHAIJISKAIINE K Pa3HBIM SKOJOTHIECKUM TPYIIaM OJHOTO BHIa, KpacHas
kaura PO, n3o0pakeHus: oXxpaHseMbIX BUIOB PACTCHUHN W )KHUBOTHBIX.

2.Jlnanupyembie pe3yJabTaThl

Cornmacio ®I'OC COQO, ycraHaBimMBalOTCA TpeOOBaHUS K pe3yibTaTaM OCBOCHUSA
oOyJaroImuMuUCs MporpaMM CpeJHero oOmero o0pa3oBaHUA: JMYHOCTHBIM, METAlpPEAMETHBIM U
IIPEIMETHBIM.

JIM4HOCTHBIE PE3YJILTATHI

B cTpyKkType JNHMYHOCTHBIX pE3y/lbTaTOB OCBOEHUS IpeaMera «bHOJIOTHS) BBIICIIEHBI
CIIEQYIOIINE  COCTaBJISIOIINE: OCO3HaHWE  OOy4aroIMMHUCS  POCCHHCKOM  Ipa)JaHCKOH
UICHTHYHOCTH — IOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CaMOOTIPECIICHUIO; HATUUNE
MOTHBALMHU K 00y4eHUIO OMOJIOIMHU; LIEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKJIEHUN JTMYHOCTH
Ha OCHOBE KIIIOUEBBIX LIEHHOCTEM M MCTOPUYECKUX TpaJuMLUil pa3BUTHS OMOJIOIMYECKOTO 3HAHUS;
TOTOBHOCTb U CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAaTbCS B CBOEH JEATENBHOCTH LIEHHOCTHO-
CMBICIIOBBIMU ~ YCTAaHOBKAaMH, IPUCYIIUMHU CHCTEME OHOJOIMYECKOro o0Opa3oBaHUs; HaJIUuue
9KOJIOTHYECKOT0 MPABOCO3HAHMUS, CIIOCOOHOCTH CTaBUTh LIEJM U CTPOUTH )KU3HEHHbBIE TUIaHBbI.

JInyHOCTHBIE Pe3yNbTaThl OCBOEHU MpeaMeTa «buonorus» nocTuraiorcs B €IMHCTBE yueOHOM
U BOCIMTATEIBHOM  JCATENBHOCTM B COOTBETCTBUM €  TPAAULMOHHBIMU  POCCUMCKUMHU
COLMOKYJIbTYPHBIMH, HCTOPUYECKMMHU U JAyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH, IPUHATBIMA B
oOmiecTBe NpaBUJIaMH M HOPMaMH IIOBEJCHMS M CHOCOOCTBYIOT IIpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUsA M CaMOPA3BUTHs, PAa3BUTUS BHYTPEHHEH IIO3ULUU JIMYHOCTH, IATPUOTU3MA,
YBaXEHUs K 3aKOHY M IPaBOIOPSANKY, 4YEJIIOBEKY Tpyda M CTaplIeMy IIOKOJEHUIO, B3aUMHOIO
YBaKEHHsI, OEPEKHOTO OTHOIIEHHS K KYIbTYPHOMY HACIEIUIO U TPAIAMIMSM MHOTOHAIIMOHAIBEHOTO
Hapoaa Poccuiickoit denepanuu, Ipupoae U OKpyxKarolen cpene. JIMYHOCTHBIE pe3yabTaThl OCBOCHUS
yuebHoro mnpenmera «buosoTHS» MOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolIuXcs
PYKOBOJICTBOBATHCS C(OPMHPOBAHHOW BHYTPEHHEH NO3MLMEH JUYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpHUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHUI, COOTBETCTBYIOUIUX TPAJAULIMOHHBIM HEHHOCTSIM
poccuiickoro o0IecTBa, pacuupeHne KU3HEHHOTO OTbITa U OIBITA JISITEILHOCTH B ITpoIecce

peain3an OCHOBHBIX HaHpaBHGHI/II\/'I BOCIIUTATEILHOM ACATCIBHOCTH, B TOM YHUCJIC B YaCTH.



1. TI'paxxaaHCKOTrO BOCIUTAHUS:
—  chopMHpPOBAHHOCTh TPAXKAAHCKONW TMO3UIUH OOYYarOIIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO 4YJIEHA POCCUICKOTO 00IIEeCTBA;
— OCO3HAHHWE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBaKEHUE 3aKOHA U
MPABOIIOPSIIKA; — TOTOBHOCTh K COBMECTHOW TBOPUYECKOU JACATEIHHOCTH TPH CO3JIaHUU
y4eOHBIX TPOCKTOB, pEIICHWHW YYEOHBIX U I[IO3HABATEIBHBIX 3aJ]a4, BBIMIOJHEHUU
OMOJIOTUYECKHUX IKCIICPUMEHTOB;
— CIOCOOHOCTH OIpPEAeATh COOCTBEHHYIO TO3HWIMIO [0 OTHOIICHHUIO K SBIICHUSM
COBPEMEHHOU KU3HU U OOBICHATH €€;
— yMEHHE YYUTBHIBATH B CBOMX JICUCTBHUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUSL JIIOACH C pPa3HBIMU YOSXKICHHUSIMH, KYIbTYPHBIMA IIEHHOCTSIMH U
COIMAITEHBIM TTOJIOKCHUEM;

— TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBINOJHEHUS YUEOHBIX,
[TIO3HABATENBHBIX M MCCIIEIOBATEIBCKUX 337a4, YBAKUTEIBHOE OTHOIIEHHE K MHEHUIO OIIIOHEHTOB
IIpH 00CYK/IEHUHU CIIOPHBIX BOIIPOCOB OMOJIOTHMUECKOTO COJIEPIKAHUS;

— I'OTOBHOCTb K TYMaHHUTApHOM U BOJIOHTEPCKOM JIEATEIBLHOCTH.

2. [1aTprOTUYECKOTO BOCIIUTAHUSA:

— chOPMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HMIECHTUYHOCTH, MATPUOTH3MA, YBAKCHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHo#, ropmoctu 3a cBOM Kpail, cBow Poauny,
CBOU SI3bIK U KYJIBTYPY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccum;

— IEHHOCTHOE OTHOIIEHHE K MPUPOJTHOMY HACIIEIUIO U TAMATHUKAM MIPUPOJIbI; JOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAaHOBJIEHHE M pa3BUTHE OHOJIOTHH,
MOHMMAaHKe 3HaYeHUs] OMOJIOTUU B MO3HAHUHU 3aKOHOB MPHUPOJIbI, B )KM3HU YEJIOBEKA U COBPEMEHHOIO
o0111ecTBa;

— wuaedHas yOeXAEHHOCTb, TOTOBHOCTh K ciykeHHI0O OTeuecTBY W €ro 3alluTe,
OTBETCTBEHHOCTb 3a €ro Cynb0Yy.

2. JlyXOBHO-HpPaBCTBEHHOI'O BOCITUTAHMS:
— OCO3HAHME JTYXOBHBIX [IEHHOCTEW POCCUIICKOIO HApOa;
— c(hopMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO MOBE/ICHUS;
— CIIOCOOHOCTH OLIEHMBATH CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICH Ha
MOpabHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;
— OCO3HaHHe JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHUBOIO OYAYIIEro;
— OTBETCTBEHHOE OTHOILIEHHWE K CBOUM POJUTENSM, CO3AHUI0 CEMbU HA OCHOBE OCO3HAHHOIO

MPUHATHS LICHHOCTEW CEMEUHOM KU3HU B COOTBETCTBUHU C TPAAULIMSIMU Hapo10B Poccum.

4. 3CTETHYECKOrO BOCIIMTAHHUS:

— ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLIECTBEHHBIX OTHOIICHHIA;

— MOHUMAaHUE SMOLMOHAJIBHOTO BO3ICUCTBUS )KMBOM MPUPOJIbI U €€ LIEHHOCTH;

— TOTOBHOCTh K CaMOBBIPD&KEHHMIO B pa3HbIX BHJAAX HMCKYCCTBA, CTPEMIICHHE MPOSBIATH
KauecTBa TBOPUYECKOM JTMYHOCTH.

5. ®U3MYeCKOro BOCHUTAHUS:

— TIOHMMAaHHE M peaju3alus 30pOBOTO U Oe3omacHoro obpasza >KH3HHU (30pOBOE MHUTAHUE,
coONrofiecHHe TUTHEHUYECKUX TPaBWJI U HOPM, COATaHCHPOBAHHBIM PEXUM 3aHIATUH M OTIbIXA,
perynspHas pu3ndeckas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO UM KOMIIETEHTHOTO OTHOIICHUS K
coOcTBEHHOMY (PU3NYECKOMY M TICUXHYECKOMY 3710POBbIO;

— T[OHUMaHWE IIEHHOCTH TMPaBWI WHIUBUIYATHHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

— OCO3HAaHME TIOCJTEACTBUNM M HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEONEHUS alKOroJs,
HapKOTUKOB, KypeHUs1).

6. TpynoBOro BoCIUTaHus:

— TOTOBHOCTH K TPY/Y, OCO3HAHHE IIEHHOCTU MacTepCTBa, TPYIAOTIO0HE;



— TOTOBHOCTH K aKTHBHOM JACATCIIBHOCTU TEXHOJIOTUYECKON 1 COHH&HBHOﬁ HaIpaBJICHHOCTH,
CIIOCOOHOCTH HHUIUHUPOBATD, INIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATL TAKYI0 ACATCIBHOCTD,

— HWHTEpeC K pa3iM4YHbIM chepaM npoecCHOHATBHON NeATETbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIH BEIOOp Oymymie mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KIU3HESHHBIC TITAHBI;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpA30BaHMIO U CaMOOOPA30BAHUIO HA NPOTIKECHHU BCEH
AKU3HU.

7. DKOJIOTUYECKOTO BOCIIUTAHUS:

— 9KOJIOTHYECKH IIeJieco00pa3Hoe OTHOLICHHE K MPUPOJAE KaK MCTOYHHMKY KM3HH Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBaHUS,

— TIOBBIIICHHWE YPOBHS JKOJOTMYECKOW KYyJIBTYPHI: NpUOOpETEHHE ONbITa IUIAHHUPOBAHUS
MTOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUI 7151 OKpY>KaIoUIeil cpeapl;

— OCO3HaHHeE IM100ATBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIeM U IyTel UX pelieHus;

— CIOCOOHOCTh MCIMOJB30BaTh MPHOOpETaeMble MPU U3yYEeHUU OMOJIOTUM 3HAHUS M yMEHUs
IIpU pELIEHUH MpoOJeM, CBA3AHHBIX C PAlMOHAIBHBIM MPUPOIOIOJIB30BAHUEM (COOIIOACHNE MTPaBUII
MOBEICHUS B IPHUPOJIE, HANIPABJICHHbIX HA COXPAaHEHUE PAaBHOBECUS B 3KOCHCTEMAaX, OXpaHy BUJIOB,
9KOCUCTEM, OHocdepsl); — aKTUBHOE HENpUATHE JAEUCTBUM, MNPUHOCSIIUX BpPEH OKpYKarouei
MPUPOJHON cpele, YMEHHE MPOTHO3MPOBATh HEOIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEIACTBHUS
MpEANPUHUMAEMBIX JEHUCTBUN U IPENOTBpALIATh UX;

— HaJW4YHhe Pa3BUTOIO HKOJOTMYECKOTO MBIIUICHHS], 3KOJOTHYECKOW KYNIbTYpbI, OIbITa
JEeSITEeNIbHOCTH 3KOJIOTHYECKOW HANpaBICHHOCTH, YMEHUSI PyKOBOJICTBOBATHCS UMH B [TO3HABATEJILHOI,
KOMMYHHMKATHUBHOM U COLIMAJILHOM MpPaKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOM JIEATEIBHOCTH
9KOJIOTHYECKOW HAITPaBIECHHOCTH.

8. LleHHOCTH Hay4HOTO MO3HAHUS:

— c(hopMUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHON MPAKTUKU, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO
CBOEr0 MecTa B MOJIMKYJIbTYPHOM MUPE; — COBEPLICHCTBOBAHKE SI3bIKOBOM M UNTATENIbCKON KYJIbTYPHI
KaK CpeACTBAa B3aUMOJIEHCTBUS MEXIYy JIOAbMH M IO3HAHUS MHpa; — MOHUMAHHUE CHEHUPUKU
OMOJIOTHMHM KaK HayKH, OCO3HaHHE €€ poji B (JOPMUPOBAHUU PAIMOHAIHLHOTO HAYYHOT'O MBIIUICHHUS,
CO3JaHUU LEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE MPUPO/JIbL, YeJOBeKa U
oOuiecTBa, B 10 3HAHUU MIPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUU MTPOOJIEM COXPAaHEHUS PUPOTHOTO
paBHOBECHS;

— YOeXIEHHOCTh B 3HAYMMOCTU OHOJIOTUU IJIi COBPEMEHHOM LMBUIM3ALUHU: 00eCIeYeHHUS
HOBOT'O YPOBHSI Pa3BUTHUSI MEIUIIMHBI; CO3aHUsI IEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX pellaTh
pecypcHble TpOoOJIeMbl pa3BUTHUSI YEJIOBEYECTBA; IIOMCKAa IyTell BhIXOJa U3 TJI00AIBHBIX
HKOJIOTHUECKUX MpoljeM U olecreueHus mepexoja K YCTOWYMBOMY Pa3BUTHUIO, PAMOHATBHOMY
WCIO0JIb30BAHUIO MIPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

— 3aMHTEPECOBAHHOCTh B MOJYYEHUHM OMOJIOTUYECKMX 3HAHWUN B IENSX MOBBIIMICHUS OOIIei
KYJIBTYpbI, €CTECTBEHHO-HAYYHOM I'PAaMOTHOCTH KaK COCTaBHOM 4acTU (PyHKUIHOHAIBHON I'PaMOTHOCTH
oOyuarouxcs, GopMupyeMoit Ipu U3y4eHUU OHOJIOTHH;

— IOHMMAHHE CYIIHOCTHM METOJOB IIO3HAHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIOCOOHOCTh UCIOJIb30BaTh MOJy4YaeMble 3HAHUS Ul aHAIN3a U 0ObACHEHUS SIBICHUH OKpYXKAIOLIEro
MHUpPa ¥ MPOUCXOJAIIMX B HEM M3MEHEHMH; yMEHHE JenaTb 0OOCHOBaHHBIE 3aKIIOUYEHHUS HAa OCHOBE
Hay4HbIX ()aKTOB U UMEIOIIUXCS JAHHBIX C IEJIbIO TIOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

— CIIOCOOHOCTb CaMOCTOSITENILHO HCHOJIb30BAaTh OHOJOTMYECKUE 3HAHMS ISl peLIeHus
npoOsieM B peaNbHBIX JKM3HEHHBIX CHUTYallUsX; — OCO3HAHUE IIEHHOCTH HAYYHOU JesATeNbHOCTH,
TOTOBHOCTh OCYILECTBJIATh MPOEKTHYIO U HCCIIEIOBATENIbCKYIO AEATEIbHOCTh WHIUBUAYAJIBHO U B
rpymmne; — TOTOBHOCTh U CIOCOOHOCTh K HENpephIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY MOJIYYEHHIO HOBBIX 3HaHUH 110 OMOJIOTUH B COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTSIMHU.
B npornecce 1ocTrkeHUs: TMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHS 00YYaIOUUMHUCS POTrPaMMBbI CPEIHETO
oOmero oOpa3zoBaHMst y OOYyYalOIIUMXCS  COBEPLICHCTBYETCS  SMOIMOHAIBHBIA  MHTEIJIEKT,
Mpearnoaralmuil copMUPOBAHHOCTH!

— CaMOCO3HaHUSs, BKIIIOYAOLIET0 CIOCOOHOCTh NMOHMMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIIPABIICHUS PAa3BUTHSA COOCTBEHHOH SMOLIMOHANBHOU cdephl, ObITh YBEpEHHBIM B cebe; —



CaMOpEryJIMpOBaHMs, BKIIOYAIOIIEIO0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh AJANTUPOBATHCA K SMOIMOHAIBHBIM M3MEHEHUSM U NPOSBISATH T'MOKOCTD,
OBITH OTKPBITHIM HOBOMY;

-BHYTPEHHEH MOTHBALIUM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHUIO ILEJIM M YCIEXY,
ONTUMU3M, UHULIMATUBHOCTh, YMEHHUE JEHCTBOBAaThb, UCXOMS U3 CBOMX BO3MOXHOCTEH; — 3MIIATHH,
BKJTIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHWE JAPYIHX, YYUTHIBaTh €ro MpHU
OCYILIECTBJICHUM KOMMYHUKAlLUU, CIIOCOOHOCTh K COYYBCTBUIO U COIEPEKUBAHUIO; — COLIUATIBHBIX
HAaBbIKOB, BKJIIOYAIOLIMX CIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JPYTUMHU JIIOJIbMHU, 3a00TUTHCS,
MPOSIBIISITh MHTEPEC U pa3peraTh KOHPINKTHL

MeranpeameTHble pe3yiabTaTbhl

MeranpeameTHble pe3yiabTaTbl OCBOECHUSA YueOHOro mpeamera «buosiorus» BKIIOYAIOT:
3HaYuMble A8 (QOPMUPOBAHMS ~ MHUPOBO33pEHHUS  OOydaroUuXcs  MEKIUCIUILIMHAPHbBIE
(MexTnpeMeTHbIE) OOIEHAayYHbIE MOHATHS, OTPa)KaIOLIUE LEIOCTHOCTh HAy4yHOM KapTUHBI MUpPA U
CHelU(pUKY METOJO0B IO3HAHUS, MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, HHEPIHs,
SIBJIICHUE, MPOIIECC, CUCTEMa, Hay4HbIH (aKT, MPUHLUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCCleIOBaHUE, HaOJI0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT U [Ip.); YHUBEpCaJIbHbIE yuyeOHbIE NEWCTBUS
(mo3HaBaTenbHBlE, KOMMYHHUKAaTHBHBIE,  PETyJIATHBHbIE), obOecrneuuBaronme  (HopMHUpPOBaHUE
(YHKIIMOHATBPHOM TPAaMOTHOCTM U COLMAJIbHOM KOMIIETEHIMHM OOYyYaromMXcsl; CIIOCOOHOCTD
oOyyarouuxcs HCIOIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHPOBO33pEHUYECKHE 3HAHHUS H
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS B M0O3HABATEIBHON U COLMAIBHOMN MPAKTUKE.

MertanpeameTHble pe3yabTaThl OCBOCHUS MPOTPaMMBbl CpelHEro oo1iero oOpa3oBaHus JOKHbI
OTpaxarb:

OBnaneHne yHUBEpCAIbHBIMU YU€OHBIMH ITO3HABATEIbHBIMU JEUCTBUSIMHU:

1) ©0a30BBI€ JOTHYECKUE NEHCTBUS:

— CaMOCTOSTENIHO (OPMYJIUPOBATh U aKTyaIUM3UpOBaTh IpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

— HCIOJIb30BaTh IPU OCBOCHUHU 3HAHUI NPUEMBI JIOTMYMECKOTO MBIIUIEHUS (aHalu3a,
CUHTE3a, CpaBHCHMS, Kiaccu(dUKaIuu, 0000IIEeHNsI), pACKPhIBATh CMBICT OHOJOTHYECKUX
NOHATUHM (BBIACHATH MX XapaKTEepHblE INPU3HAKU, YCTAaHABIUBATb CBS3U C JAPYTMMHU
TIOHSATHSIMH )

ONpeneNnaTh LEeIu AEATeNbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTU C IOCTABIEHHBIMU LIESIMH;

— MHCIIOJIB30BaTh OMOJIOTHUYECKHE MOHATHS A OObsCHEHUS (DAKTOB M SIBIECHUH >KHUBOM
IPUPOJBl; — CTPOUTH JIOTHUECKUE PACCYKJICHHUS (MHIYKTHBHBIC, AEAYKTUBHBIE, IO
aHAJIOTUH), BBIABJIATH 3aKOHOMEPHOCTU M IPOTHBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX,
(bopMynUpOBaTh BBIBOJBI U 3aKIIOUEHUS;— MPUMEHATh CXEMHO-MO/JIEJIbHbIE CPEICTBA JUIS
NIPEJCTABICHNUS CYIIECTBEHHBIX CBS3€d M OTHOLICHMH B M3y4aeMbIX OMOJIOIMYECKHX
00BEKTaX, a Takke MPOTUBOPEUUH PA3HOTO PpOJA, BBIABICHHBIX B Pa3JIMYHBIX
MH(GOPMALIMOHHBIX HICTOYHUKAX;

— paspalaTbiBaTh IIJIaH peIIEHUs MpoOJeMbl ¢ Y4ETOM aHalu3a HMEIOIIHUXCS
MaTepHAIBHBIX 1 HEMAaTEPUAIIBHBIX PECYPCOB;

— BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISM,
OILICHUBATh PUCKU MOCIEACTBUN AECATEIbHOCTH;

— KOOPJIMHHUPOBATh U BBHIMNOJHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

— pa3BUBaTh KPEAaTHBHOE MBIIIUICHHUE MTPH PELICHUN KU3HEHHBIX MTPOOIIEM;

2) 06a30BbI€ HCCIIE0BATEIbCKHE ACHCTBUS:

— BJIQJIeTh HaBbIKaMH y4eOHO-MCCIIeI0BATEIbCKOM M MMPOEKTHOM eI TeIbHOCTH, HABBIKAMHU
paspelieHus mpobiem; o6jasaTh CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIILHOMY
[IOMCKY METOJIOB PEUICHHs MPAKTUYECKUX 3aJad, MPUMEHEHHUIO pa3IN4HbIX METOJI0B
MO3HAHUS;

— HCIIOJIb30BATh PA3JIMYHBIE BUABI JEATEIBHOCTH II0 IOJIyYEHHUIO HOBOTO 3HAHMS, €ro
MHTEpIpETalK, TPeoOpa3oBaHUI0 U NPUMEHEHUIO B yYEOHBIX CUTYyallUsX, B TOM YHCIIE
MIPU CO3/IaHUM YYEOHBIX U COIIMATIBHBIX IIPOCKTOB;



3)

— (¢dopmupoBaTh Hay4YHBIM THUI MBIIUICHUS, BIAJACTh HAYYHOW TEPMHHOJIOTHECH,
KJIFOYEBBIMU NIOHATHUSIMU U METOJIAMU;

— CTaBUTHh M (OPMYTUPOBATH COOCTBEHHBIE 33aJ]aul B 00Pa30BATEIBHON NEATEIHPHOCTH U
JKU3HECHHBIX CUTYyaLUsIX;

— BBIABJIATH INPUYUHHO-CIICICTBEHHBIE CBS3M M aKTYaJIM3HPOBATh 3aJady, BBIIBHUIATh
TUIIOTE3y €€ PEUICHHUs, HAXOAUTh APryMEHTHI JUISl IOKA3aTEJIbCTBA CBOMX YTBEPXKICHUMU,
3a7aBaTh apaMeTPbl U KPUTEPUH PELLICHUS;

— QAHAJIM3UPOBATH TOJYYEHHBIE B XOJE PELICHHUS 3aJaud PE3yJIbTaTbl, KPUTHYECKH
OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUAX

—JTaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPHOOPETEHHBIN OITBIT;
— OCYIIECTBIIATH IICJICHATIPABIICHHBINA MMOUCK TIEPEHOCa CPEJICTB M CIOCOOOB JICUCTBHS B
poheCCHOHANBHYIO CPEY;
— yMeTh TICPCHOCUTh 3HAHHWS B TIO3HABATCIBHYIO W MPAKTHICCKYIO O0OJacTH
KU3HEJCATCIILHOCTH; — YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;
— BBIJIBUTaTh HOBBIC WJICH, MpEJiaraTh OPUTHHAIBHBIC TOJIXOIBl M PEHICHHS; CTABUTh
pOoOJIeMBI M 3a/1a4H, JIOIYCKAIONNE alTbTEPHATUBHBIC PEIICHHUS,
neicTBUs Mo padboTe ¢ nHpopMaIuei:
— OPUEHTUPOBATHCSA B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIHH (TEKCTE y4eOHOro mocolus,
HAyYHO-TIOMYJIIPHOM ~ JIMTeparype, OWOJIOTMYSCKUX  CJIOBApSAX W CIPABOYHHKAX,
KOMITHIOTEPHBIX 0a3axX JaHHBIX, B VIHTEepHETE), aHAIM3UPOBAThH WHMOPMAIIUIO PA3INIHBIX
BHJIOB W (OpM TMpPEACTaBICHUS, KPUTHYCCKH OIICHWBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYNBOCTD;
— (opmynupoBaTh 3ampochl U MPUMEHITh Pa3IMYHbIE METOJBI MPHU MOUCKE U OTOOpE
OunosIorHYecKoi nHpOpMaIuy, He0OXOIUMOM ISl BBITIOTHEHUS YUeOHBIX 3a/1a4;
— TpuoOpeTaTh OMBIT UCIOJIB30BAHUS HUH(YOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIHA,
COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;
— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMy MpencTaBiIeHHUS OHOJIOTHYECKON
nHpopManuu (CXembl, TpauKy, TUarpaMMbl, TAOTUIIbI, PUCYHKH U JP.);
— HCIIOJIb30BaTh HAYYHBIH $I3bIK B KayecTBE CpelCTBa Ipu paboTe ¢ OHOJIOrMYecKoi
uHpopmanuen: MPUMEHITh XUMHUYECKHe, (Qu3Mueckue M MaTeMaTHYeCKUE 3HAKU U
CUMBOJIBI, (opMyibl, abOpeBHaTypy, HOMEHKIATYpPY, HCIOJB30BaTh U MpeoOpa3oBbIBATH
3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTH;
— BJAJETh HABBIKAMHU pACMO3HABaHUS U 3allUThl WHPOpMan, WHGOPMAIMOHHOMN
0€30MacHOCTH JTUYHOCTH.
OBnazneHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JICHCTBUSIMU:
1) oOmienue:
— OCYIIECTBISATh KOMMYHHKAIIMM BO BCeX cdepax KU3HU; aKTUBHO y4acTBOBAaTh B
Uanore WIM JUCKYCCHMM IO CYHIECTBY OOCYXIaeMoil Tembl (yMEHHE 3a1aBaTh
BOIPOCHI, BHICKA3BIBATh CY)KJICHUSI OTHOCUTENLHO BBITIOJIHEHUS Tpe/iaraeMon 3a1aqw,
YUUTBHIBATh UHTEPECHl M COTJIACOBAHHOCTH MO3UIIMN IPYTMX YYACTHUKOB JUanora Wid
JICKYCCUH);
— pacro3HaBaTh HeBepOabHbBIE CPEICTBA OOIIEHHS, TOHUMATh 3HAUEHUE COIMATBHBIX
3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOHQIMKTHBIX CHUTYAIlMi; yMETh CMsT4aTh
KOH(DIUKTHI U BECTH TIEPETOBOPHIL;
— BIIQJCTh Pa3IUYHBIMU CHOCOO0aMH OOIIEHUS U B3aUMOJCWUCTBHSA, IMOHUMATH
HaMEpeHUsI IPYTUX JIIOJIeH, TPOSBISATh YBAXKUTEIbHOE OTHOIIIEHUE K COOECeTHUKY U B
KOPpEKTHOH opMe GopMyIHPOBATH CBOU BO3PAKECHHUS,
— Pa3BEPHYTO U JOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOIB30BAHUEM SI3BIKOBBIX
CPEICTB; 2) COBMECTHAS JIEATEIILHOCTb:
— MOHWMATH U HMCIIOJIH30BATh MPEHMYIIECTBA KOMAHIHON U WHAMBHIYaTbHOU pabOThI
MIPU PELICHUH OUOJIOTHYECKOH MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS
TPYIIOBBIX (POPM B3aUMOICHCTBUS IPU pPelIeHUH yaeOHOH 3a1a4u;



— BBIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX MHTEPECOB
1 BO3MOKHOCTEH Ka)KJ0T0 4JI€HA KOJUIEKTUBA;

— IPUHUMAThH LEJIb COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUA IO €€ JOCTUKEHMIO: COCTABJIATH IUIAH ACHCTBUM, PACHPEACIATH POIU C
y4€TOM MHEHUH YYaCTHHKOB, OOCYX/IaTh pE3yabTaThl COBMECTHOM paboThI;

— OLICHMBATh KadeCTBO CBOEr0 BKJIAJa M BKJIAJa KaKIOTO YYaCTHUMKA KOMAaHJIbI B
o0t pe3yapTar Mo pa3padoTaHHBIM KPUTEPHUSIM;

— §peiaratb  HOBBIE IPOEKTHI, OLEHHWBATh HJIEH C TO3ULUUU  HOBHU3HBI,
OPHUI'MHAJIBHOCTH, IPAKTUYECKOM 3HAYMMOCTH;

— OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE IOBEJICHUE B PA3JIMYHBIX CHUTYyalUsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaXKeHUE, ObITh HHUIIMATUBHBIM.

OBJ'IaI[eHI/IC YHUBCPCAJIBbHBIMU PETYIIATUBHBIMU I[Gf/iCTBI/IfIMI/II

1) camoopranuzanus:
— HCHOJB30BaTh OMOJIOTHYECKHE 3HAHUS JJ1s1 BBISIBJICHUA HpO6J'IeM 1 UX PCIICHUA B
JKN3HCHHBIX U y‘Ie6HI)IX CUTyallusX;
— BI)I6I/IpaTI) Ha OCHOBE OMOJIOTMYECKUX 3HAHUI IEJICBBIC U CMBICJIIOBBIC YCTAHOBKU
B CBOMX JIEMCTBUAX M MOCTYNKAax IO OTHOIICHUIO K >KMBOM MPHUPOJE, CBOEMY
3/I0POBBIO U 3/I0POBBIO0 OKPYKAIOIINX;
— CaMOCTOATCIIBHO OCYHICCTBJIATH ITO3HABATCIIbHYIO JACATCIbHOCTH, BBIABJIATH
poOJIeMbl, CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIC 3aJaud B 00pa3oBaTEIHLHOM
NEeSITeIbHOCTH U KU3HEHHBIX CUTYALIUSX;
— CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUs] MPOOIEMBl C YIETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIIOYTECHHUIH;
— JIaBaTh OLIEHKY HOBBIM CUTYAaIlHsIM;
— pacimupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTEHUH;
— JlenaTh OCO3HAHHBIN BBIOOp, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 32
pelieHne; — OLICHUBATh MPHOOPETEHHBIN OTIBIT;
— cnoco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOHN SPYAULIUU B Pa3HBIX
o0nacTsIX 3HAHUU, MOCTOSHHO TOBBINIATH CBOIl 00pa30BaTENbHBIM U KYJIbTYPHBIN
YPOBEHB; 2) CAMOKOHTPOJIb!
— JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;
— BJIaJIeTh HaBbIKAMH TO3HABATENIbHOU peIeKCHUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUM W MBICIUTENBHBIX MPOLIECCOB, HUX PpE3ylbTaTOB U OCHOBAHMIA;
WCIOJIb30BaTh MPUEMBI pediIeKCUu Uid OLEHKH CUTyalluHd, BBIOOpa BEPHOIO

PCUICHHA,

— YMCTb ONCHUBATH PUCKU U CBOCBPECMCHHO IIPHUHHUMATHL PCIICHUA 110 HUX
CHHMIXXCHHIO,

— I[PUHHUMATb MOTHUBBI W AaApPTYMCHTBI JOPYIrux TIIpH aHAJIU3C PC3YJIbTATOB
JACATCIIbHOCTH,

MPUHATHE ce0s U APYTHX:

— NPUHUMATH ceOsl, TOHUMast CBOM HEJAOCTATKU U JOCTOMHCTBA;

— TpUHUMATh MOTHBBI M apryMeHTBl JPYIMX @pH aHalu3e pe3yiabTaToB
NESITEIBHOCTH;

— MPU3HABATh CBOE MPABO U MPaBO APYrHX HA OIIMOKH;

— pa3BUBaTh CIOCOOHOCTh MOHUMATH MHP C MO3ULIUHU APYTOr0O YeJIOBEKa

[IpenmeTHbIe pe3ylbTaThl OCBOSHHS ydeOHOTo npeamera «buonorus» NOMKHBI OTPaKaTh:



1) chopMUpPOBAaHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa M HAY4YHOTO
MHUPOBO33PEHHUS; O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B Pa3BHTHE OMOJIOTHH;
(GyHKIMOHATBLHON TPAMOTHOCTH YeJIOBEKa ISl PELICHNUs )KU3HEHHBIX 3a/1a4;

2) yMeHHE pacKpbIBaTh COJAEp)KaHUE OWOJOTMYECKUX TEPMUHOB M TOHITHNA: KHU3Hb, KIIETKa,
opranusM; Metrabonu3M (OOMEH BEIIECTB M MPEBPALICHHE SHEPTHH), TOMEOCTa3 (CaMOperyssius),
YpOBHEBasi OpraHU3alHs KUBBIX CHCTEM, CAaMOBOCIIPOM3BEACHUE (PETIPOIYKIINS), HACIEICTBEHHOCTS,
W3MEHYHUBOCTb, POCT U Pa3BUTHE;

3) ymeHue uznaratb OMOJOTHYECKHE TeOpHUH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs, [IEHTpaIbHas
JlorMa MOJIEKYJIApHO# Ouosorun), 3akousl (I. Mengens, T. Moprana, H. 1. BaBunosa) u yuenus (o
LIEHTPax MHOroo0Opasus U NPOUCXOXKIECHMs KynbTypHbIX pacrenudd H. M. Basunosa), onpenensth
TPAHUIBI KX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

4) yMeHue BIAJEeTh METOAAMU HAYYHOTO TMO3HAHHWS B OMOJIOTMH: HAONIONEHHE W OMMCAHWE KUBBIX
CHCTEM, TIPOIIECCOB W SBIICHWH;, OpraHM3alus W TPOBEACHHUE OWOJOTHYECKOTO HSKCIIEPUMEHTA,
BBIIBIDKEHHE THITOTE3bI; BBISIBICHHE 3aBHCHUMOCTH MEX]y MCCIIEAYEeMBIMU BEINYHMHAMH, 0OBICHEHNE
MOJIy4EHHBIX PE3YJIbTAaTOB, MCIOJIH30BAHHBIX HAYYHBIX MOHITHH, TEOPUH M 3aKOHOB; YMEHHUE JIeNaTh
BBIBOJIl HA OCHOBAHWU TTOJTYYEHHBIX PE3yIbTATOB;

5) yMeHWe BBIACTATH CYIIECTBEHHBIE TPH3HAKA BUPYCOB, KIETOK TPOKAPUOT W DYKApHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPTaHM3MOB; OCOOCHHOCTH TIPOIIECCOB: OOMEHa BEIIECTB U
MpEeBpaIleHUs] SHEPrud B KIETKe, (OTOCHHTE3a, IUIACTHYECKOTO W DJHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeiH03a, OIUIOJOTBOPEHHs, pPa3MHOXCHHS, HHIAWBHIYATbHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

6) yMeHHe TPUMEHSTH IMOJydCHHbIC 3HAHUS U OOBSCHEHHS OHOJOTHYECKHX TPOIIECCOB H
SIBIIGHUH, JUISI MPUHSTHUS MPAKTUUYECKUX PEHIeHUH B MOBCETHEBHOM KM3HU C LEIbI0 OOecreueHus
0€30MacCHOCTH CBOETO 3JI0POBBSl U 3I0POBbSI OKPYXKAIOMIUX JIIOACH, COOMIOAEHHUS] HOPM TPaMOTHOIO
MOBEACHUS B OKpYXKalolleil MNpUpOTHON cpeAe; MOHUMAaHME HEOOXOAMMOCTH HCIIOJIb30BaHUS
JOCTHKEHHUI COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTUN AJIsl PAllMOHANIBHOTO MPHUPOA0TIONB30BaHUS;
7) yMeHHEe peliaTh 3JeMEHTapHble NeHEeTHMUYeCKUEe 3a/ladyd Ha MOHO- M JUTHOpPHAHOE CKpellMBaHUE,
CIICTVIEHHOE HACJEJ0BAHUE; COCTABIATH CXEMbl MOHOTHOPHIHOTO CKPEIIMBAaHUS Ul MpelcKa3aHus
HaCJIeIOBAaHUS MPU3HAKOB Y OPTaHU3MOB;

8) ymeHHe BBIMOJIHATH JIAOOpATOpPHBIE M MPaKTHUYECKUEe paboThl, coOMI0AaTh MpaBuiia Mpu padore ¢
y4eOHBIM 1 J1ab0pPaTOPHBIM 000PYI0BAHHEM;

9) yMeHHe KpUTHYECKU OLIEHMBATh U UHTEPIIPETUPOBATh HHPOPMAIIIIO OHOJIOTHYECKOTO COAECP KAHNUS,
BKJIIOUAIOUIYIO TICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHbIX HcTOyHMKOB (CMMU, HaydHO-momymispHbIE
MaTepuanbl); OSTUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEAOBAaHMNW B OHMOJOTHH, MEIUIUHE,
ouorexnonoruu; 10) ymeHue cos3iaBath COOCTBEHHbIE MHUCbMEHHBIE M YCTHBIE COOOIIeHHs], 00001as
OMOJIOTMYECKYI0 MH(POPMAIUIO U3 HECKOJIbKMX HMCTOYHUKOB, TPaMOTHO HCIOJIB30BATh MOHITHIHBIN
anmnapaTt OMOJIOTHH.

11 xaacc

[IpenMeTHBIE pe3yabTaThl OCBOCHHS y4€OHOTO MIpeaMeTa « bruoaorus JOMKHBI OTPaXKaTh:
c(OpMUPOBAHHOCTh 3HAHMM O MECTE€ M POJH OHOJOTMH B CHCTEME HAayuHOTO 3HAHHS €CTECTBEHHBIX
HayK, B (OpPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4yHOH KapTUHBI MHpa U Hay4dHOTO
MHPOBO33PEHHUS; O BKJIAaJ€ POCCUUCKUX M 3apyOekHBIX YJYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH;
(YHKIIMOHATBFHOM IPaMOTHOCTH YeTIOBEKa JJIsl PEIICHHsI )KU3HEHHBIX 3a]1a4;

2) yMEHHE pAaCKpbIBaTh COJICpP)KAHHE OWOJOTHYCCKUX TCPMUHOB M TOHSATHI: BUJ, TMOMYJISIIHS,
TeHO(OHI, IBOJIOIMS, JBIKYIIME CHIIbI ((aKTOPhI) SBOJIIOLUHU, MPHCIOCOOICHHOCTh OPraHU3MOB,
BHUJI000pa30BaHue, DKOJOTHUECKUE (DAKTOPhI, 3KOCHUCTEMA, MPOIYLEHThI, KOHCYMEHTBI, PEIYLECHTHI,
[[eNU MUTAHUS, YKOJIOTUYECKasl MupaMuia, Onoreomnenos, buocdepa;



3) ymenue uznaratb Ouojorudyeckue Tteopuu (dBojrounoHHas Teopus Y. JlapBuHA, cCHHTETHYECKas
TEOPHsI HBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapimieBoro cxoactsa K. M. bapa, uepenoBanus
TJIABHBIX HampaBiieHudt u mnyredt sBomonuu A. H.  CeseproBa, yuenus o Ouocdepe B.
W. BepHaIckoro), onpeaeNsaTh TPaHUIbl UX MPUMEHIUMOCTH K )KHBBIM CUCTEMaM;

4) yMeHue BIAJETh METOJAaMU HAyYHOTO IMO3HAHMSA B OHMOJIOTHMHU: HAONIOJCHHE W OINMCAHHME >KUBBIX
CHCTEM, TPOIIECCOB M SBJICHWI; OpraHM3alus W NPOBEACHUE OHOJOTUYECKOTO HKCIEPUMEHTA,
BBIJIBI)KCHUE THUTIOTE3bI; BBISBICHHE 3aBUCUMOCTH MEXKIY UCCIICyeMbIMU BEITUYHHAMHU, OOBSICHCHHE
MOJIYYEHHBIX PE3yJbTATOB, MUCIOJIh30BAHHBIX HAYYHBIX TOHSITHUN, TECOPUH U 3aKOHOB; YMCHHE JICJIaTh
BBIBOJIBI HA OCHOBAHHWH TIOJYYCHHBIX PE3YJIbTATOB;

5) yMeHHE BBIJICIATh CYHIECTBEHHBIC NPU3HAKK CTPOCHHS OHOJIOTHYECKHX OOBEKTOB: BHJIOB,
MOTYJISIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYIIEHTOB, OMOTE€OIICHO30B M IKOCHCTEM; OCOOCHHOCTH
MPOIIECCOB:  HACIIEACTBEHHOW  M3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,  BHUI000pa30BaHUS,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB, JCHUCTBHUS DIKOJOTHUYECKHX (DaKTOpPOB Ha OpPraHW3MBI, IMEpeHoca
BEIIECTB M IOTOKAa SHEPTHH B DKOCHCTEMAaxX, AHTPOINOTEHHBIX W3MEHEHUH B JKOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTa BEIIECTB U OMOTEOXMMHYECKUX ITUKIOB B bnocdepe;

6) yMeHue MPUMEHATH MOJYyYSHHBIC 3HAHUS ISl OOBSICHEHUS] OMOJIOTHYECKUX MPOIECCOB U SIBIICHUH,
IUTSL TIPUHSITUSL PAKTHYECKUX PEIISHUH B MOBCEJHEBHOM KHU3HH C IENBI0 0OecrieueHusi 6e30MacHOCTH
CBOETO 3/IOPOBBSI M 370POBbSI OKPYKAIOIIMX JIFOJICH, COONIOCHUSI HOPM TPaMOTHOTO TOBEICHUS B
OKpYXalollled TMPUPOJHON cpene; TMOHWMAaHWE HEOOXOJUMOCTH HCIOJIB30BaHUS JIOCTHIKEHUN
COBPEMEHHOW OMOJIOTHH /ISl pAllHOHAILHOTO TIPUPOAOTIONH30BAHUS;

7) yMeHue pemarh dJIeMEHTapHbIe OMOJIOTHYECKHE 3a/1a4H, COCTABJISTh CXEMBI MEPEHOCa BEIIECTB U
SHEpPruM B dKocucTeMax (Lenu MUTaHus);

8) ymeHHe BBIMOJHATH JJAOOpAaTOpPHBIE U MPAKTHUUYECKUE padOThl, COOMIOAATh MpaBuiia Mmpu padoTe ¢
y4eOHBIM U JJa00OpaTOPHBIM 000PYIOBaHUEM;

9) yMeHHe KpUTHYECKH OLIEHUBATh U MHTEPIIPETUPOBATh HHPOPMAITIIO OHOJIOTHUYECKOTO COAECPKAHNUS,
BKJIIOYAIOUTYIO TICEBJIOHAYYHbIE 3HAHUS M3 pa3ziuuHbIX HcTOyHMKOB (CMMU, HaydHO-momymsipHbIE
MaTepuaibl); pacCCMaTPUBATh TJI00ATBHBIE YKOJOTHYECKUE MPOOIIEMbI COBPEMEHHOCTH, (hOPMHUPOBATH
10 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;

10) ymenue co3maBaTh COOCTBEHHBIC NMMCHMEHHBIE U YCTHBIE COOOIIEHHUs, 00001as OHOJIOTHYECKYIO
MH(OPMALIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN amnmnapaTr OUOJIOTHH .

3. TemaTuyeckoe MIIaHNPOBAHUE

10 xaacc
Ne TeMa Koui-Bo yacos 30P (LIOP)
BCETO KP Jlab/mpaxT
paboThI
1 | buonorus kak Hayka | ! 1
2 | XKuBple cucrtemsl u | 1 http://school-
WX OpraHu3aius collection.edu.ru/catalog/
3 | Xumudeckas 8 2 http://school-
Opra’u3anus KJIeTKU collection.edu.ru/catalog/
4 4 http://school-
collection.edu.ru/catalog/
5 | Pa3amHOXeHME ul|s 2 http://school-
pa3BUTHE collection.edu.ru/catalog/
OpPTraHNu3MOB
6 | HacaenctBennocts | 8 4 http://school-
U U3MEHYUBOCTh collection.edu.ru/catalog/
7 | Cenexuus 3 1 http://school-
collection.edu.ru/catalog/




11 kaace

No Tema Kon-Bo vacos 90P (LIOP)
BCETO KP Jla6/mpakT
paboThl
1 DBOJIIOIIMOHHAS 9 1 2 http://school-
OHoJIOTHS collection.edu.ru/catalog/
2 BosnukHoBeHME u|9 1 http://school-
pa3BUTHE JKM3HM  Ha collection.edu.ru/catalog/
3emiie
3 Opranu3msl uls 3 http://school-
OKpYy’Karollas cpena collection.edu.ru/catalog/
4 CoobmecTBa u|9 1 http://school-
9KOJIOTUYECKHUE CUCTEMBI collection.edu.ru/catalog/
34 2
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