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IIOSICHUTEJIBHASI 3ATIMCKA

IIpyu paspaborke mporpammsl mo Guonoruu TEOPETUYECKYIO OCHOBY s
ONPECTCHHA NOAXONOB K (BOPMHPOBAHHIO colepxkanui y4eGHOro mnpeaMera
«buonorus»  cocraBwiu: KOHLOENTyaneHble mojoxenus ©OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH  Lieiel, CONEPKAHMI, pe3yNbTaTOB OOyYeHus u
TpeboBaHUi K YPOBHIO MOATOTOBKM BBIITYCKHHUKORB, IMOJIOXKEHHUS 00 oB1uMUX Lensx u
MIPUHLHMIIAX, XAPaKTEPU3YIOIHUX COBPEMEHHOE COCTOSHHE CHCTEME] cpeaHero
obuiero obpazosanus B Poccuiickoii Qenepali, a Takke I[OJOKEHHS O
cren@yKe GHONOrUM, e 3HAYEHUM B MO3HAHUH JKUBO NpUPOAbI H 0DeCIeYeHUH
CYHIECTBOBaHUs 4YenoBeyeckoro obmecrsa. COriacHO Ha3BAHHLIM MOJIOKEeHUAM,
OMpe/IeIeHbl OCHOBHBIE (DyHKLIMK MPOrpaMMBI [0 GHONIOHH | e& CTPYKTYpa.

IlporpaMmma 1o Guomoruu jaét MpeJCTaBleHHe O Lensx, o6 obmeii
CIpaTerud OOy4eHHs, BOCIHMTAHMA M Da3BHTHS oby4aromuxcs  cpencTBaMu
y4ebHOro mnpeamera «bromorus», onpenmenser obsaTensHOE [peaIMeTHOS
CONCpikaHue, ero CTPYKTypy, pacnpeieleHHe N0 pasgeram u TeMaMm,
PEKOMEHIYEMY10 MOCNE/I0BATENBHOCTE H3YYEHHS Y4eOHOro Marepuana ¢ y4étom
MEXNPEAMETHBIX W BHYTPHUNPEIAMETHBIX CBS3€H, JIOTMKHU 06pa3oBaTebHOro
fipoliecca, BO3PaCTHBIX 0COOEHHOCTEH 06yyaromuxcs.

B nporpamme mno Guonorum Taike YUUTBEIBAOTCA TpeboBaHusi «
MIaHUPYEMbLIM JIMYHOCTHBIM, METAINPEIMETHBIM H IIpEAMETHbBIM pe3yibTaram
00yueHus B  (OPMHPOBAHHHM OCHOBHBIX BHIOB  y4eOHO-NO3HaBaTeILHOI
ACATENILHOCTH/Y4eOHBIX IelCTBUM o0y4JaroImuXCcs M0 OCBOEHHIO CoepKaHuA
6uonoruyeckoro o6pazosanus.

B nporpamme no 6uonoruu (10—11 KJIacChl, 6a30BbIi YpoBeHb) peatn3oBan
NIPUHLOMIT [PEEMCTBCHHOCTH B HM3YYEHHH GHOIIOIHH, Onaronaps uyemy B Heif
POCMATPHUBACTCH  HANPABIEHHOCTh HA pPAa3sBUTHE 3HAHMH, CBS3AHHBIX G
popmuposanuem €CTeCTBEHHO-HAY4YHOI'0 MHUPOBO33pEHUS, UEHHOCTHBIX
OPHCHTALMH JIMYHOCTH, DKONOTHYECKOr0 MBILIIECHHS, NPEJICTAaBNICHUH O 310pOBOM
o0pase KM3HH M GEepeXHBIM OTHOMICHHEM K OKPYXKaloLLUEH NPUPO/IHOH cpejie.
[Mosromy Hapsny ¢ usyuenuem 001e6HONTOrHYeCcKHX TeOpPHii, a Takke 3HAHUH O
CTPOEHHH XXHUBbLIX CHCTEM Pa3HOIO PAHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIMX B
HHX TPOLECCOB B MPOrpaMMe MO GHONOrMH YAENeHO BHHMAHHE HCIONB30BAHMIO
TIOJTy4CHHBIX 3HAHUH B NOBCEJHEBHOMN KU3HM 1715l pelIeHUs NPUKJIaJHBIX 3a/1a4, B
TOM 4YuCJie: NpodHIaKTHKH HaclICACTBEHHBIX 3aboiieBaHUI YenoBexa, MemuMKo-
I€HETUYECKOro KOHCY/IbTUPOBaHHH, obocHoBaHus 3KOJIOTUYECKH
1enecoobpa3HoOro noBeneHus B OKpYyXalolued NpPUPOAHOM cpese, aHaNM3a
BJIMAHUA XO3SHCTBEHHOM [EATENLHOCTH YelOBEeKA HA COCTOSHHE IOPHUPOJHBIX U
MCKYyCCTBEHHBIX 3KOCHUCTEM. YCHIIeHHe BHUMAHUS K NPUKNAJHON HaNpaBIeHHOCTH
yuebHoro mpeamera «Bronorusy NIPOMKTOBAHO HEOOXOJMMOCTLIO Obecredeyus



YC/IOBMi /1S pelICHUA OHOM u3 aKTYallbHBIX 3a7]a4 LIKOJBHOIO GHOJOrHYECKOro
00pasoBaHMs, KOTOpas MpeanonaraeT  (GopMHpoBaHHE y  o6yYaroLMXCH
CHIOCOOHOCTHM  aJIaITHPOBAThCS K M3MEHEHHSM JAWHAMHYHO pa3BUBAIOLUEroCcs
COBPEMEHHOI'0 MUpA.

buonorus Ha yposee cpemsero o6iuero 00pa3oBaHUs 3aHUMaeT BAKHOE
mecto. OHa obecrneunBaer (opMupoBaHHE y ofyJaloIuXcs MpeacTaBIeHHH o
HAyYHOH KapTHHE MHpa, pacluUpseT U o6oBIIAeT 3HAHUS O KUBOI] npupoje, eé
OTIIMIHTENILHBIX TIPU3HAKAX — YPOBHEBOH OpraHu3alMH W 3BOJIOLMH, CO3NAET
YCIOBHMA  JUIA:  MO3HaHUA  3aKOHOB  JKMBOH  NpPUpPOBI, GopMupoBanus
(pYHKIHOHAILHON I'DAMOTHOCTH, HABHIKOB 3A0poBOro M GesonacHoro obpasa
KH3HH, SKOJIOrHYECKOT0 MBIIIEHUS, IEHHOCTHOI'O OTHOIIEHHUS K HKHBOL NpUupoe
M YEJIOBEKY.

Bobuioe 3uauenue Guonorus uMeer Taxske s PELICHKs BOCIIUTATENBHBIX U
PasBUBAIOIIMX  3ala4  cpeJHero obuwero o6pa3oBaHus, COLMAIH3ALHN
obyyaromuxcs. Msyyenune Guonoruu obecneunpaer ycnoBus a5 GopMHpPOBaHUA
UHTEIIEKTYAIbHBIX, KOMMYHHKAIMOHHBIX M  HWH(pOPMAIMOHHBIX HaBbIKOB,
3CTETHYECKON KyJIbTYphl, CIOCOGCTBYET HHTETpalM¥ OUONOrHYeCKUX 3HAHUH C
MPEACTABICHUAMA U3 APYTUX Y4eOHBIX MPEJMETOB, B YACTHOCTH, (GDU3MKH, XUMHH
u reorpaduy. HaspaHHble 1ONOXKeHHs O [peNHA3HAYEHMM y4ebHOro npeamera
«broNOrUsA» COCTABHIM OCHOBY JUIs ONpeJe/ieHusl MOAXoJoB K oT6opy H
CTPYKTyPHPOBaHHIO €ro COJEpXaHHs, MNPEeJCTaBICHHOr0 B IIPOrpaMMe 1o
Ouonoruu.

OrGop comepxanus yde6HOTo npeamera «BHONOIMS» Ha Ga30B0M ypoBHe
OCYWIECTBNEH C IMO3MLHMA KyJNbTYPOCOOGPA3HOTO MOAXONA. B COOTBETCTBHM G
KOTOPBIM 00YYalOIHeCs JOKHBI OCBOMTH 3HAHUA H YMEHHsI, 3HAYUMBIE 1A
(opMupoBanus obineit KyJIbTYPEI, ONPEHC/IAIOIIME aJeKBaTHOE [OBEHEeHUE
HeJI0BEKa B OKpYKalOILel NPHUPOAHOH Cpene, BOCTpeGOBaHHBIE B MOBCEIHEBHOM
KH3HU W NPaKTU4ecKou neaTensHocTd. Ocoboe MecTo B 3ToM CHCTeMe 3HAHHI
3aHUMAIOT 3NIEMEHTEI COAEPXKAHHS, KOTOPhIE CIIy:KaT OCHOBOI AJisi ()OPMHUPOBAHHA
NPEACTaBJICHHA O COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTUHE MHpa M
LUCHHOCTHBIX ~ OpHUEHTALMAX  JMYHOCTH, CHOCOOCTBYIOLIMX  I'YMaHM3alHH
OHONOrHYecKoro 06pa3oBaHumsL.

Crpykrypuposanne conepixaHus yuyebHOro Mmarepuana s rnporpaMme 1o
OMONOrMM OCylLIeCTBIEHO ¢ YYETOM NPUOPHUTETHOrO 3HAYEHHUA 3HAHHH 0O
OTJIMYUTEIBHBIX OCODEHHOCTSIX KUBOH IIPUPOJEL, O €& YPOBHEBON OPraHU3alliH U
IBOJIOLMH. B COOTBETCTBHH C 3THM B CTPYKTYpe y4eGHOTO npeaMera «BHONOrs»
BBIZICNIEHBI CIEAYIOIIME COiepXkaTe/bHbIe IMHUM: «bronorus kak Hayka. Mertonsl
Hay4qHOro nosHanua», «Kierka kak Guomormdeckas cucremayn, «OpraHuiM Kax



Guonoruyeckas cucreman, «Cucrema ¥ MHOroofpasue opranuyeckoro MHpa»,
« IBOIOLMS KUBO#M NPHPOABD), « DKOCHCTEMBI U HIPHUCYLIME UM 3aKOHOMEPHOCTH.

Lens u3yuenus yue6noro npeamera «buonorus» Ha 6a30Bom YPOBHEe —
OBNaJ€HHE  OOYYalOIMMMCH  3HAHMSMH o CTPYKTYPHO-(bYHKIIHOHAILHO]
OPraHM3alliM  JKMBBIX CHCTEM pa3HOro paHra W npuoOpereHHe yMeHH
MCTIONB30BATE 3TH 3HAHMA JUIS [PAMOTHBIX AEHCTBUI B OTHOILUEHHU OOBEKTOB
KHBOH MPUPOIbI ¥ pelleHus Pa3THYHBIX KH3HEHHBIX MPoGIEM.

Hocruxenne nenu H3y4eHHus y4eOHOro npeamera «Buonorusy na 6azoBom
YPOBHE obecrieqnBaeTCs peleHreM CIIEAYIOILMX 3a/1ay:

OCBOCHHE O00YYalOIMMKUCH CHCTEMB! 3HAHMIL 0 OHoJlorHyeckux TEOpUSIX,
YHCHHAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, MMNOTe3ax, NpaBuiax, cny:KauMx OCHOBOMH
Ans GopMHUpoBaHHs MPEACTABIEHHH O eCTeCTBEHHO-Hay4HO KapTHHE MHpa, o
METOAaX Hay4HOTO MO3HAHHUS, CTPOCHHH, MHOT000pa3uH U 0COBEHHOCTAX HKHUBbIX
CHCTEM Da3sHOTO YPOBHS OPraHM3alMHK, BEIAAIOMIAXCS OTKDBITHUAX U COBPEMEHHBIX
HCCIIe1OBaHUAX B GHONOTHM:;

dopmupoBanue y 00y4aIoIMXCA MO3HABATENbHBIX. HHTENIEKTYaNnbHbIX U
TBOPHECKHX CIOCOOHOCTEH B NpolLecce aHanu3a NaHHEIX o MyTSX pasBUTHA B
buonorun Hayumeix B3rmANOB, Wued u NOAXOA0B K H3Y4YEHHIO KUBBIX CHCTEM
Pa3HOIO YPOBHs OpraHU3aluH;

CTaHOBJIICHHE Yy oOy4alomuxcs obuei KynbTypbl, (yHKIIMOHAILHOM
TPaMOTHOCTH, pa3BUTHEe yMEeHHH OGBACHATD M OLICHHBATL SBJICHMS OKPY’KaroLIero
MHMpA KMBOW MPUPOABI HA OCHOBAHMHM 3HAHHE W ONbITa, MOJYYEHHBIX MPH
H3y4eHUH OHONOrHY;

hopmupoBanne y obyuaronmxes YMEHHH HIIOCTPHPOBATh 3HAYEHHE
Ouonoruyeckux smamuit B IIPAaKTHYECKOH IEATEIBHOCTH 4YeJl0BEeKa. Pa3sBHTHH
COBPEMEHHBIX MEIMUMHCKHX TEXHOJIOIHH 1 arpo0HOTEXHOJIOT KA,

BOCIIHTaHUE yOeKAEHHOCTH B BO3MOXKHOCTH IO3HAHHS YEIIOBEKOM JKHMBOI
MPUPOILI, HEOOXOAMMOCTH GEPEsKHOrO OTHOILEHUS K HEeH, COOJIIOIeHHs STUYECKUX
HOPM TIpH IpOBE/IeHMH GHONIOTHYECKUX HCCleJ0BARM;

OCO3HAHHE LEHHOCTH OMONOTMYECKHX 3HAHMH IS TOBBIMIEHMS YPOBHSI
IKOIIOrUYECKOH KyNIBTYDHI, A1 (POPMHPOBAHNS Hay4HOr0 MHUPOBO33DEHUS;

NPUMEHEHHE NPHOOPETEHHBIX 3HAHHI M YMEHMH B MOBCEIHEBHON KU3HU Juis
OLIEHKH IMOCIEACTBUH CBOGH AEsSTENbHOCTH 10 OTHOIIEHHIO K OKPYJKaloLlen cpene,
COGCTBEHHOMY 37I0pPOBBIO, OGOCHOBaHME M COBIIONCHHE Mep npodunakTUKy
3a00/IeBaHUIA.

B cucreme cpenHero obiwero obpasoBanus «Buonorusy», u3y4aemas Ha
©a30BoM ypoBHe, sBiseTCS 00d3aTelbHBIM y4eOHBIM IIPEeIMETOM, BXOIMIUHM B
COCTaB IpeAMETHOH 0bnacTu «ECcTeCTBEHHO-HAYYHBIE MPE/IMETHI.



s uzyuenus Ouosoruu Ha 6azoBom
OTBOAMTCH 68 yacos: B 1() KJjlacce —

yaca (1 yac B HeJIeNo),

YPOBHE cpejHero obwero oGpasosanus
34 yaca (1 yac B Henemo ), B 11 knacce — 34



COIEPXAHUE OBYYEHUS

10 KJIIACC

Tema 1. Buonorus kak nayka.
Bronorus xax Hayxa. CBs3s 61OIOrHH C OOILECTBEHHBIMH, TEXHUYESCKHMH
ApYTrMMH ECTeCTBEHHBIMH HayKaMH, bunocodueit, 31K, cTETHKOI M IIpaBoOM.

Pone Guonorun B opmuposanuu COBPEMEHHOH HAy4YHOW KapTUHBI MHPpa.
Cucrema 6uonoruueckux HayK.

Mertozbl no3HaHUsA KUBOH [IPUPONIBI (HabMIONEHNE, SKCIIEPHMEHT, OITUCaHKE,
M3MEpEHUe, KIacCHOUKALHUs, MOAENMPOBAHHE, CTATHCTHYECKAs obpaboTka
JIAHHBIX ).

HAemMoncTpauuu:

Iloptpersi: Y. apsuw, I. Menpens, H. K. Konbuos, Tx. Yorcon u . Kpuk.

Tabnuuer u cxembl: «MeTozb! MTO3HAHKS KUBOK IIPUPOALDY.

JlaGoparopubie n npakTHYecKkHe paboTsi:

Ilpaktuyeckas pabora No 1. «HMIcronp30Banye pasIMYHBIX METOOB npu
H3y4Ye€HUU DHOIOrHYeckux 06BeKTOR)

Tema 2. XKusbie cucrempl i ux OpraHM3auus.

Kusbie cuctems! (6uocucTemsr) kak npeaMeT usyyenus 6uonoruu. Ornudne
KMBBIX CHCTEM OT HEOPraHUYECKOU PUPOIbI.

CaolicTBa GuocHcTEM M X pasHooGpasue. YPOBHHM OpraHu3aiu GHOCHCTEM:
MOJIEKYTIAPHEIA, KIETOYHBIM, TKaHEBBI, OPraHM3MeHHBIH, [ONyNALMOHHO-
BUJIOBOM, 3KOCHCTEMHEIM (buoreoneHoTHYECKHiT), buochepHmiii.

HAemMoHcTpauum:

Tabauusr u cxemsl: «OcHOBHEIE NPHU3HAKK KU3HH», «YPOBHH OpraHM3alum
WHUBOW TIPUPOIBLI».

O6opynosanue: Mozenn Monexynst JTHK.

Tema 3. Xumuvecknii cocras u CTPOCHHE KJIETKH.

XUMHMYECKUH COCTaB KieTkd. XHMHYECKHE SIeMEeHTbI: MaKPO3JIEMEHTBI,
MHKpO3/eMeHTh. Boga u MHHepanbHbie BelecTsa.

OyHKIMM BOJABI M MMHEPATbHBIX BEIIECTB B KIETKe. [Mognepxanune
ocMoTHYecKoro Oanaxca.

benku. Cocras u crpoenue GenkoB. AMHHOKUCIOTHI — MOHOMEPHI GENKOB.
Hesamenumeie 1 3aMeHUMBblE aMUHOKKCIOTEI. AMUHOKHCIIOTHBIN COCTaB. Y POBHH
CTPYKTYphl O€eNKkoBOH MoONeKynsl (nepBUYHas, BTOpHUYHAs, TpeTHHHaSi H
YeTBEPTUYHAS CTPyKTypa). XHUMHYeCKHe CBOHCTBa OenkoB. buonoruueckue

byHkuunu 6enKos.



DepMeHTEI — Guonoruyeckue Kataiusatopel. Crpoenue depmenra:
aKTHBHBIH LleHTD, cy6cTpatHas coemuduyHocts.  KohepvenTs:, Burtamumus!,
Oranuus hepmerTos ot HEOPTaHUYEeCKUX KaTannu3aTopos,

Yrnesonpr: MOHOCaxapuisl  (rimokosa, pubosza u Ae30kcupubosa),
AMCaxapunpl  (caxaposa, JlaKTO3a) W  monucaxapumbr Kpaxmall, IJIHMKOreH,
Lie/utrono3a). Buonoruueckue dyHKLMM yrieBonos.

Jlunu e TPUITINCPUIBI,  hocdomumuze, CTepouanl.  I'mapodunsuo-
ruapodobHble  cBojicTBA, Buonoruyeckue QYHKUHM  TunmpoE.
YT1€BOAOB, GENKOB M TUIU/OB Kak HCTOYHHKOB 3HEPIHH.

Hyknennosele  kucnory: THK wu PHK. Hykneoruapm — MOHOMeEpEI
HYKICHHOBBIX KHCTOT. CTpoeHue u GyHkumu JIHK. Ctpoenne u Gyrkiuu PHK.
Bunel PHK. AT®: CTpOeHHE U (hyHKIHH.

Lluronorus — Hayxa o knetke. Kietouynag TCOpHUs — npuMep B3anMoneiicTaus
HIeH U pakTos B Hay1HOM no3HaHuHU. MeTo b1 H3YYEHMS KJIETKH.

Knetka xak uenocruag KuBasg cucrema. OBbue PHU3HAKH  KJIETOK:

3aAMKHYyTas Hapy:KHas MeMOpana, monekyis HHK kax remeruueckuii anrapar,
CHCTEMa CuHTe3a Genka.

CpaBHenue

Tunser  knerok: dYKapHOTHYeCKas u MpokaproTnyeckas. OcobGeHHOCTH
CTPOCHHUA NPOKAPHOTHYECKO] KIeTkH. Knetounas crenxa OakTepuii. Crpoenue

rPHOHOM KileTKH.

Mosepxuoctrsie CTPYKTYPEL KIIETOK — KIIeTOWHas CTema, MIIHKOKAIUKC, X
byuxuny. Mnasmatuyeckas MeMOpaHa, eé cBoiicTpa u dyuxkumy. Linronnasma u es
OpraHompi, Onﬂomemﬁpaﬂﬂme OpraHouzbl xnetku: JIIC, annapar [onsaku,
TH30CoMbl. [TonyasroHOMHBIE OPTraHOHABI KJIETKHU: MHUTOXOHJIPHH, [IJIACTHIIDI.
HpOchomneHne MHUTOXOHJIDHA M IUIaCTH]. Buaer nnactun. HememOpanubie
OpraHoMbl KIETKH: pPUOOCOMBI, KIe€TOUYHEL LEHTP, LEHTPHONH, PECHUYKH,
KTYTHKH. DYHKLHH OPraHOMAOB KIIETKH. BKITIOYEHMS.

AApo — perynsTopHsrii UeHTp Kierku. CTpoeHue sjpa: sigepHas oGonouka,
KapHOIlIa3Ma, XpOMaTUH, SAPLILIKO. XPOMOCOMEL.

Tpancnopr sewmecrs B knerxe.

ﬁf)z:;;l::a:fl;eneﬁm, P. I'yx, T. llIann, M. llIneiinen, P. Bupxos, /lx.
Yorcon, ©. Kpuk, M. Yunkuuc, P. ®pauxnun, K. M. Bsp. L T

Huarpammer:  «PacnpeneneHde XMMHYECKUX BHBMEHI .
npupoze», «PacnpeneneHue XuMU4YECKHX aﬂenilrzféic::l 2 }iij;o:l{; EK }i{ méMEHmB»'

Onuipl U cxemel: «[lepuogrueckas i *
«C'rpZ:Hue ]:rIOJ'IEKyﬂbl BOnNbI», «BrHocunTes Genkar, «CTpoe}::déngZ;;zﬂ:D i:{l;?;
«Ctpoenue ¢epmenta», «Hyxnennonbie kucnotsl. JJHK», P



ATy, «Ctpoenue SYKAPHOTHYECKON KJIeTKuy

» «CTpoenue sxupoTHO; KIIETKH»,
«Ctpoenue PaCTHTENIbHON KneTkuy,

«Crpoenue [IPOKapHOTHYECKO]

KIIETKUY,
«Ctpoenue A/1pa KIIETKu», «YrneBousi», «JIunuggen.

O6opynoranue: CBETOBOH MMKpOCKOI obopynoBanue Al [IpoBeaeHus
Habmoaenni

OK.
JlaGoparopubie u NPaKTHYeCKHe pa6GoThI:
Jlaboparopuag pabora Ne |.

depmeHTOB (Ha OpuMepe aMmunazer uay
Jlaboparophas pabora Ne 2,

KMUBOTHBIX W GakTepwii mop MHMKPOCKOIIOM Ha roTosprx MHKponpenapatax u ux
OITHCaHKE). |

«H3yyenue KaTallUTHYECKOH aKTHBHOCTH
Kartajassr)y,

«Usyuenue CTPOGHHUS KileTok pacTeHmii,

MeTabonusma.

Tuner o6mena BEIIECTRB: ap

TOTPOGHBIH reTepoTpodHEIi. Posp (epmenTos
B 00MeHe BemecTs TIpeBpallleHky SHepruu B KieTke,
Qotocuntes. Crerosag H

(borocuuTesa. bdexrurocts doro
Ha 3emne. Bnusuue YCIIOBHH cpenpl

TEMHOBast  hasml hotocuHTE3A. Peaxiumu
CHHTe3a. 3HayeHHe (HOTOCHHTe3a g AKH3HH
Ha (OTOCHHTE3 M crocoBL MOBLILIEHUS €0
[IPOIYKTHBHOCTH y KyJILTYPHBIX pacTeHuM.

XemocHHTe3. XeMocuTesHpyiomme bakrepun. 3Hauenne xemocunTesa mus
KU3HU Ha 3emie.

JHepreTHyeckuii 06MeH B KueTke. Paciuensienue Beiiecre. BLizenemue u
dKKYMYJIMDOBaHHE DSHEPrMM B KIETKe. JTanbl SHEPreTUUecKoro obMeHa.
['mMkonu3. BpoxeHue H ero BuIbL KucnopoaHoe okucieHne, MM KIETOYHOE
IbIXaHHKE. OxucnurensHoe bochopmrposaHue. Db eKkTHBHOCTD
YHEPreTUYECKoro obmeHa.

Peakiuu wmaTpuyHoro cuHreza. [‘eHeTuueckas umpopmamj}l nu JHK.
Peanuzauus reHeruueckodt uHbopMauuM B KieTke. ['eHeTHdeckuil Koum M er‘o
cBoicTBa. Tpanckpunumsa — marpuyunbii cuHtes PHK. Tpancnsuua — 6Gnocurres
Genka. tanel TpaHciasuud. Koauposanue amuHOKHCIOT. Pons pubocom 8

eJiKa.
GHOC};—;::;:T?)'{HBIC (bopMBI KU3HH — BUPYChL. McTOpHs OTKPBITHS B-HpYCOB (L I/;.
MpanoBckuii). OCOOEHHOCTM CTPOGHHs M JKW3HEHHOIO I{th’lﬂ ' ;izz:,iu;
Bakrepuodari. bBonesnw pacTeHHH, JKMBOTHBIX U HEHOB;M’}.TE:I: .
pupycamu. Bupyc ummyHozeduuuta senosexa (BUY) — BosOyauTe.



ObpathHas  TpaHcKpunuus, PeBepTasa W uHTerpasa.  IlpodunaxTuka
pacnpoCTpaHeHUsl BUPYCHBIX 3a00J1€BaHMiA.

JlemoncTpauuu:

Ioprperer: H. K. Konsuos, JI. U. Msanosckuii, K. A. Tumupsses.

Tabnuupl U cxemsl: «TUIbI MUTaHUsA», «MeTabonusm, «MHTOXOHAPHUSY,
«JHepreTHyeckuili obMmen», «Xnoporact», «PoTOCHHTE3Y. «Ctpoenne JJHK»,
«Ctpoenue u GpyHKUMOHHpOBaHUe reHa», «CunTtes Genkar, «eHeTuueckuii ko,
«Bupycei», «bakrepuodaru», «CTpOeHHE M KM3HEHHBIH LMK supyca CITHJa,
baxrepuodaran, «Perukaums JHK».

O6opyoBanue: MOJAe/M-amiKauuy «Y asoerne JIHK w Tpanckpumumsy,
«buocunres Genka», «CTpoeHue KIeTKI», MOENs cTpyxtypbl JJHK.

Tema 5. PasmHo:xkenHe u HEAMBHAYAILHOE Pa3BHTHE OPraHH3IMOB.

Knetounsiif nukn, unM KU3HEHHBIH LHKI KIETKW. Hurepdasza u muros.
[Ipoueccel, mpoTekaroume B uHTepdase. Perumvkaums — peaxuus MaTpUYHOIo
cunresa JIHK. Crpoenne xpomocom. Xpomocomebiii HabOp — KapHOTHII.
Aurioupneli ¥ ramnowmHsli XpPOMOCOMHBEIe  HaboOpel.  XpomaTHibl.
[luronoruyeckne ocHOBBI pasmuOKeHHS U WHIUBUIYAJbHOTO  Pa3sBUTHA
OpraHU3MOB.

Henenne knerku — mutos. Craguu MHUTO3A. [Tpouecesl, npoucxoadamme Ha
Pa3HBIX CTa/iudX MUTO3a. BHOMOrHYeckuit cMBIC)T MUTO3A.

Ilporpammupyemas ru6ens KieTku — anomnros.

DOpMbI Pa3MHOXKEHHS OPraHU3MOB: GECroNoe H HOJI0BOE. Bune! 6ecrionoro
Pa3MHOXEHHs: JelNeHHe HaJBOe, I[IOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CMopoolbpasoBaHue, BEreTaTHBHOE pPa3MHOKEHHe. HckyccTBenHoe KIoHMpOBaHHe
OPraHHU3MOB, €ro 3Ha4YeHHE J|JIs1 CeNeKIIHH.

ITonosoe pasMuOzkenue, ero otnuuus ot Hecrnonoro.

Metios. Craguu meiiosa. IIpoueccnl, mpowncxomsume Ha cramgusx wekiosa.
[loBenenne xpomocom B Meiiose. Kpoccunrosep. Buonoruueckuii cmbicn u
3Ha4Y€HHUE Meiosa.

I'amerorenez — nponecc 00pasoBaHMs MOJIOBBIX KIETOK Yy JKMBOTHBIX.
ITonoBsle enesbl: CeMEHHMKH M SHYHUKA. O6pazoBanie U pa3BUTHE IIOJOBBIX
INIETOK — raMeT (CHepMaTo30Mi, AHLEKIETKA) — CIepMATOTeHe: M OBOreHes.
Ocobennoctu CTPOEHUS SHUEKIeTOK H cnepMaTosonaos.  OiL10g0TBOPEHKE.
[Taprenorenes.

WMnausunyaneHoe paseutie  (oHTOreHes). OMOpHOHATLHOE — pa3BUTHE
(5MOpuoreHes). Jtanbl SMOPHOHAIBHONO PA3BUTHA Y [O3BOHOUHEIX KHBOTHBIX:
Ipobnenue, racTpynalMs, OpraHOTEHes. [TocTambpuonansnoe passutue. Tumnsi
MOCTIMOPHOHANLHOTO PA3BUTHS: [PAMOE, HENpsAMOe (JIMUMHOUYHOE). Biusiue



CPeAbl Ha Da3BUTHE OPraHH3MOB, (haKTODEL, CrOCOGHLIE BBI3bIBATH BPOKIAEHHBIE
YPOJICTRBA.

Poct u pasputue pacrenmit. Onrorenes LIBETKOBOIO DACTEHHsI: CTPOEHME
CEMEHH, CTaauH Pa3BHUTHA.

Jemoncrpauunu:

Tabmuupr u  cxemsr: «POpMbI  pasMHOXKEHHS OpraHu3MoB», «JIBoiiHoe
OIUIONIOTBOPEHHE y LBETKOBBIX pacTeHmil», «BereTaTHBHOE pasMHoKeHHe
pacTeHui», «JlelieHHe KIeTKH bakrepuii»n, «CTpoerne 1010BbIX KIIETOK»,
«Ctpoenue XpoMocoMbl», «KieTouyHbii UK, «Permukauus JHK», «Mutosy.
«Memo3z», «[psamoe u HeTpAMoe passuTHe», «['amMeTorenes y MIIEKOMUTAIOLIHAX U
4€10BeKa», «OCHOBHBIE CTAIUH OHTOreHE3a)).

O6opynosanue: MHKPOCKOII, MMKpOIIpenapaTs «CriepmMaro3ou b
MIEKonUTaroIero», «Aiuexknerka MiexonuTarowero», «KapMokuHes B Kierkax
KOpelllka IIyka», MarHUTHas MOZesb-alIUTHKALHs «lenenne KieTku», Mojeinb
JIHK, mozens MeTa]a3Hoi XpOMOCOMEL,

JlaGoparopusie n npakTHyeckue pabormi:

Jlaboparophas paGora No 3. «Habmonenne Murosa B kierkax KOHYMKa
KOpEIlKa JiyKa Ha FOTOBBIX MHKpOIIpenapaTax».

Jlabopatopras paGora Ne 4. «M3y4eHHe CTPOEHMS MOJIOBEIX KNETOK Ha
T'OTOBBIX MHKpPOIIpenapaTax».

Tema 6. HacsiencreeHHOCTS M H3MEHUHBOCTE OPraHH3MOB.

IIpenmer u 3anaum reserukwy. Hcropus pasutus renernku. Poss muronoruy
W SMODHONOTHH B CTAHOBIEHMH I'eHETHKH. Bknan poccuiickux u sapy6esxupix
YYEHBIX B Ppa3sBUTHE TIEHETHKH. MeTombl TIeHeTHKH (rubpuaonoruyeckuii,
UHTOTEHETHIECKHH, MOJIEKyNAPHO-TeHeTHYeCKHH). OCHOBHBIE FeHEeTHYECKHe
[NOHATHSL. rﬁHeTHHBCl{aﬂ CHMBOIIMKA, HCIIOJIb3yeMas B cXemMax CerLllHBELHHlTL

3aKOHOMEPHOCTH Hacie0BaHHs [IPU3HAKOB, YCTaHOBIEHHbIe [ . MeHaenem.
Monorubpunnoe ckpeumpanne. 3axon eluHO-00pasks rubpuaos nepsoro
nokonenua. [lpaBuno gomuHupoBanus. 3axon PaclUErIeH|si MPH3HAKOE.
['nnotesa uncrorst ramer. [Tonnoe u HemonHoe JAOMHMHHPOBAHHE.

Hurubpunsoe  ckpemmsanme. 3akon HE3aBHCUMOI0  HAaCleOBAHMS
Npu3HaKkoB.  lluTOreHeTHyeckHe  OCHOBEI AUTHODHIHOIO  CKpELIMBaHMS.
AHanusupyloniee ckpenmranue. Ucnonszopanue AHATH3HPYIOICTO CKPCLUMBAHNA
JUIs OlIpe/IENIEHUs! TE€HOTHIIA OCOOH.

CuennienHoe macienoBanue npusHakos. PaGora T Moprana no
CLCIVICHHOMY Hac/le/l0BaHUIO IreHOB. Hapylenue cuennesus reHos B pesyabiare
KPOCCHHIOBEpa.

XpOMOCOMHas TEOpHs HACIEACTBEHHOCTH. | eHETHYECKHE KapThl.



Ieneruka nosa. XpomocoMHoe ONpENeNCHKHE MoNla. AYTOCOMBI H [10/I0OBBIE
XPOMOCOMBI. ['oMoramerHele u T€TCPOraMEeTHBIE OpPraHU3MBEI. HacnenoBanue
[IPU3HAKOB, CLUEIIEHHBIX C [10JJOM.

HUzmenyusocT. Bunwr uzmenuusocy: HEHACIeNCTBeHHas ¥ HacleACTBeHHAy.
Pone  cpennr HEHACIE/ICTBEHHOH  M3MeHYUBOCTY. Xapakrepucruka

I'enernka yenosexa. Kapuorun uenosexa. Ocropuie METOIbI I'€HETUKH
dCJI0BEKA: reHeanoruyecku, Onu3HEenoRLIH, HHTOr€HETHYECKHUIA. CHOXMMUYECKHH,
MOJICKY ISIDHO-reHeTHY e CK U, Cospemennoe onpeneneHue reHOTHNA:
MOJIHOTCHOMHOE CEKBEHMPOBaAHHe, FCHOTHIIMDOBAHME, B TOM YUCIIE C [OMOILBIO
[MLIP-ananusza. Hacnencrrennnie 3aboneBaHus  yeoBeka: reHHbie  6Gonesnm,
bonesnn ¢ macieacreenmoii NpEApacioNokeHHOCTEIO, XPOMOCOMHEIE bonesHm.
Comatuueckue g TCHEpaTHBHEIE MyTauun. CTBonOBEIE KNeTKH. Ilpunuune
30poBoro obpasa KuzHw, AHATHOCTHKH, MPODUNAKTUKHY ¥ Jleuenus reye THYECKHX
Gonesneit. Menuko-renernueckoe KOHCYNbTHPOBaHHE. 3HAYEHHE MCMIHHCKOI
FEHETHKH B NPEOTBPALLEHNH U JleYeHuy FEHETHYECKUX 3aboneBanuii yesiopeka.

HAemoncTpaumu:

[Toptpersi: I'. Mengens, T, Mopran, T ge ®pus, C. C. Yereepukos, H. B,
Tumodeer-Pecoscknit, H. Y. Baguos.

Tabmuuet  u  cxemsr: «MoHOTHODHAHOE  cKkpewwBaHMe W ero
LUMTOTEHETHYECKAs OCHOBa», «3aKoH PaclliCIICHHA W €T0 LUMTOreHeTHYecKas
OCHOBA»,  «3aKOH  YHCTOTHI  TaMmeT», «/lurubpunnoe CerﬂlﬁﬂaﬁHe»*
«LluTonoruyeckue  OCHOBBI  AMIHGPHIHOTO  CKpeIMBAHMSY, s,
«BsaumoneiicTBiue amnensHBIX reHoB», «[eHerTHueckue KapTbl — DacTCHHH,
KUBOTHBIX M 4enoBekay, «['eHeTnka mona», «3aKOHOMEPHOCTH ”a"'”e*mag””g‘
CLUEMJICHHOrO ¢ monom», «KapuoTumbl 4enoBeka H  JKUBOTHBIX», « :ﬂi
M3MEHYMBOCTH», «MonubuKauMoHHAS H3MEHYHBOCTEY, «Hacnej:lona}me i
(hakTopay, «I'eneTuKa rpynn KpoBu», «MyTaloHHas Hggle.HHHB:LZ}:;.;m“ A

OGopynoBaHue: Mopenu-anmMkauuu «MoHorubpuaHo g

¢ . «llepekpécTt
«HenonHoe JAOMUHMpPOBAHHUE, «JInrubpuIHOE CKpELUMBAHHE peKp



XpOMOCOM», MHKDOCKON M MMKpOIpenapar «Jlpozouna» (Hopma, MyTalmu
(hOpMBI KphibeR 1 OKpacku Tena), repbapuii «["opox mocesHo».

JlaGopaTopubie u npakTHYecKHe paborbi:

JlaGoparopnas pa6ora Ne 5. «M3yueHue pesynbTaTOB MOHOTHOPHIHOIO U
AMrHOPUIHOTO CKPELIMBAHUS Y APO30(HIIbI Ha FOTOBBIX MUKPOTIPENAPATAX».

Jlaboparopras pa6ora Ne 6. «M3yuenue MOM(QUKALMOHHOH H3MEHYHBOCTH,
IOCTPOEHUE BApHALMOHHOIO Psijia M BaPHALIMOHHOM KPHBOi».

Jlabopatopras pabora Ne 7. «Amamuz MyTalMi y Jpo30(HKIBEI Ha FOTOBBIX
MHKpOIIpenaparTax».

Ilpaktuueckas paGora Ne 2. «Cocrasienue u aHAJIN3 POAOCIOBHBIX
4eJI0BEKay.

Tema 7. Ceaexuus opranuzmos. OcHOBbLI OHOTEXHOJIOrHH.

Cenexums kak Hayka W mporecc. 3apoXkIeHHe CeNeKLHH H J{OMEeCTHKALHS.
Yyenue H. W. Basuiosa o LIeHTpaX MNpPOUCXOKJIEHHA W MHOrooGpasus
KyIbTYypHBIX pacTeHMi. LIEHTpel NMpOHCXOKIEHUS DOMALIHMX KUBOTHBIX. Copr,
1opoJia, WITaMM.

CoBpemenHsIe MeTOMIBI CeNeKLMH. MacCoBbIH W HHAMBHIYAbHbIM oTbopsI B
CCJICKUMM pAaCTCHMM M XKMBOTHEIX. OLEHKa 3KcTepbepa. Bimskoponcreentoe
CKpellBaHue — MHOpuaumHr. Yucras nuHuA. CkpeluBanue 4HCTBIX JIMHHI,
I'ereposuc, umu rubpuanas cuna. HeponcteenHoe ckpenmpanue — ayTOpUAMHT.
Otpanéunas rubpummsamus u  ed yenexu. MCKyccTBeHHBIH MyTarenes u
IOMy4€HHE MOJMMIOHIOB. JIOCTHXKEHMS CeNeKUMH pacTeHMH, >KMBOTHBLIX M
MHUKPOOPraHHU3MOB.

Brorexnonorus kak otpacne npoussomcTa. [enpas HH/KeHEepUd. ITanbl
co3nanus pekombunantHo#t JIHK u TpamcreHubx opransMoB. Kierounas
HHAKCHEPHS. KIIeTouHBIe KyIbTYpEl. MHKpOKIOHATBHOE Pa3MHOMNKEHHE PACTEHHH.
KnoHupoBaHue BBICOKONPOMYKTHBHBIX — CENbCKOXO3AHCTBEHHEIX OpraHU3MOB.

JKONOTHYECKHE W 3THYEcKUe npobsiembl. I'MO  —  remeruuecku
MOZM(DHUMPOBAHHBIE OPraHU3MBL.
HeMoHcTpaluu:

[loptpersi: H. Y. Basunos, U. B. Muuypun, I'. [I. Kapneueuko, M. .
KHBaHoB.

Tabnuusr v cxemsr: Kapra «lleHTpel mpomcxowaeHus u MHOroo0pa3us
KyNbTYPHBIX pacTeHu#», «II0poAbI JOMAIIHKX KHBOTHLIX», «CopTa KY.IbTYPHBIX
pacrtenui», «Ornanéunas rubpunusanuay», «PaboTel akagemuxa M. @. HMsanosa»,
«llonunnonmus», «OOBEKTHI OuoTexHONMOrMK», «KieToumbie KYyJNGTYpPhl M
KIOHUpOBaHHE», «KoHCTpyHpOBaHue 1 nepeHoc reHos, XPOMOCOM».

O6opynoBanue: MyJIsKH IUIOJIOB H KOPHEJIOA0B AHKHX (HOPM U KY.IbTYPHBIX
COPTOB pacTeHuH, repbapuii «CenbCcKoX03sHCTBEHHBIE PACTEHMS .



JlaGoparopubie n npakTHyeckue paborbi:

OKckypeusi «OCHOBHBIE METOABI M IOCTHSKEHIs CEJICKLMH DAacTeHU u
JKHBOTHBIX (Ha CeJIEKIIMOHHYIO CTaHILIMIO, TUIEMEHHYIO0 (bepmy,
COPTOMCHBITATENLHBIA  Y4aCTOK, B TEMIMYHOE X03HCTBO,  NabopaTopuio
4rpOYHHBEPCUTETA HIIH HAYYHOTO LIEHTPa)».

11 KJIACC

Tema 1. DBosounonsas 6uo10rUs.

Ilpeanocenkn  Bo3HEKHOBEHUS SBOJIIONHOHHOH TCOPUH. DBOMIOLMOHHASN
Teopus u e€ MecTo B Guonoruu. Bnusinue SBOJIIOLIMOHHOM TEOPUH Ha PA3BHTHE
buonoruu u apyrux HayK.

Ceuzerensctea  sBoMmOLMH. Tlaneontonoruueckue: nocaea0BaTENLHOCTE
HOABJICHUA BHIOB B IIAJICOHTONIOTHYECKOH JIETOMHUCH, NepexojiHbie  (HOpMbI.
buoreorpapuyeckue: cxoncTro u paznuume ayH u Griop MaTepukos u OCTPOBOB.

OMbpuonioruyeckue: cxoxcTsa pasnuyus 5MOPHOHOB pa3HBIX BUIOB
MO3BOHOYHBIX. (CpaBHUTENBbHO-aHATOMUYECKHE: FOMOJIOrHYHbIE, aHANOIMYHBIE,
PYAMMEHTApHbIE OpraHbl, aTaBH3MAI. Monexynapro-6uoxumuyeckue: cxoncTBO
MCXaHM3MOB HAC/IEJICTBEHHOCTH M OCHOBHBIX METabOIMYecK X MmyTeld y Bcex
OpPraHU3MOB.

DBOMIOLHOHHAs Teopus 9. Jlapeuna. [IpeAmochUIKH  BO3HHKHOBEHMS
AAPBUHM3IMA. JIBHXKYIUME CHIIBI SBOJIOLMM BHIOB IO Hapsuuy (u36sTouHoe
Pa3MHOXCHHE NPH OrPaHHYEHHOCTH DPECYpCOB, HEOIpeNeNEHHAs U3MEHYHBOCTE,
Boprba 3a CYLIECTBOBaHHe, €CTECTBEHHBIH 0T6OD ).

CuHTeTHYECKAs TEOPHS FBOMOIHHY (CTD) 1 €& ocHOBHBIE MOIOKEHMs.

Mukpossontouus. Ionynsiuus kak exummma BH/Ia U 3BOJIIOLMH.

JBriyiune cusl (axTopsl) sBomonHK BULOB B npupojie. MyTaluMOHHbIHI
Nponecc u KOMOMHATHBHASA H3MEHYHUBOCTE. Ilonmynsunonnsle BoaHLI M npeid
reHoB. Mzonsuus u murpanys.

Ecrectsennslii ot6op — HaNpaB/LsIOUME  Gaktop spononku. DopMmesl
€CTEeCTBEHHOro oTbopa.

IIpucnocobaennocTs OPTaHM3MOB KaK PpE3YNbTar 3BONMOUMH. [Ipumepi
PUCNIOCOOIEHMH Y OPraHM3MOB. ApoMOP(O3bI H HIHO-aMATT ANk,

Bung wu  Bunoobpasoanue. Kpurepuu Bupa. OcHoBHBIE hOPMEI
BUI000pa30BaHuA: reorpauuecKoe, IKOIOrHYecKoe.

Maxpossomiouus. DOpMBI  3BONIOUMHM:  (UIETHYECKAS, NHBEPreHTHas,
KOHBEPreHTHas, napajuneibHad. HeobparumocTs 5BOMOLIM M.

[IpoucxoxneHne OT HeCHeLMANM3UPOBAHHBIX HpeaKoB. IIporpeccupyromas
crnieuuanysanmg. AfanTUBHAS pagualius.

JMemoHcTpauunu:



Hoprpetsi: K. Jlunneii, X. b. Jlamapk, Y. Jlapeun, B. O. Kosanesckuii. K.
M. Bap, D. I'ekkens, O. Miosnep, A. H. Cesepuos.

Tabnuupl u cxembr: «Pazsurue OPraHH4eCKOro Mupa Ha 3emiie», «3apoabiiy

MIO3BOHOYHBIX  JKHBOTHEIX», «Apxeontepukcy,  «DopMb! Oopubbl 32
CyecTsoBaHuey, «EcrecTBeHHbId 0TGOP», «MHOro06Gpasue COPTOB pacTeHHii»,
«MHoroo6pasue  mopon KUBOTHBIX»,  «llomynsumu»,  «Myraunonsas

U3MCHYUBOCTEY, «Apomophossl», «Mauoananraunmy», «Obmas nereHepaLusy,
«JIBMXKYLIME CHIIBI  IBOMNIOLMMY, «Kapra-cxema Mapwpyrta nyrewecrsus Y.
Hapsuna», «Bopeba 3a CywecTBoBanue», «IlpucnocobiieHHOCTs OpraHM3IMOBY,
«I'eorpaduyeckoe Bu1006pazoBanuey, « IKOTOrHIECKOE BU1000pazoBaHuey.

O6opynoBanue: KOMIEKIMS HACEKOMBIX C Pa3iiMYHBIMH THOIAMH OKPackKHy,
HabOp MJIONOB M CeMAH, KOJUIEKIIUS «[IpuMephl 3alMTHBIX TPHCIOCOBNEHHH y
KHBOTHBIX», MOJEL «OCHOBHbIE HANPABIEHHUS SBOIMIOLHANY», OOBEMHAS MOIENs
«CTpO€HHE roIOBHOIO MO3ra 103BOHOYHBIX).

buoreorpaguyeckas kapra Mupa, KOJIEKIHs «®OpMbl  COXPAHHOCTH
HCKONAeMBbIX JKMBOTHBIX M PpacTeHM», MOJENb aNUIHKALHs «ITepexpéct
XpOMOCOM»,  BII@KHbI€ MpenapaThl «Pa3BuTHE HacekoMoro». «Passurue
JACYLIKH», MUKponpenapat «Jlpozopunay (Hopma, mytauum $hopmbl KPbIJIBEB M
OKpacku Tesia).

JlaGopaTtopHelie H npakTHYecKHe PaGoThI:

JlaGopatophas paGora Ne 1. «CpaBHeHHe BHIOR 110 MOP(hOJIOrHYECKOMY
KPHUTEPHION.

Jlabopartopras pabora Ne 2. «Onucanue IPUCIIOCOOICHHOCTH OpraHu3Ma M
€€ OTHOCHTENIEHOTO XapaKTepay.

Tema 2. BoannkHOBeHHe M PAa3BHTHE KU3HH HA 3ewvie.

JloHay4Hble MpeACTaBIEHUS O 3apOXKeHUH KHU3HH. Hayumnbie rvnoress
BOSHMKHOBEHHUs XW3HM Ha 3emue: abuoreHe3 M maHcnepmui. XuMHUYEcKas
BOMOUMS. AOHOTEHHBIH CHHTE3 OPraHMYECKMX BEILECTB U3 HEOpraHHYECKHX.
OKCTIEPHUMEHTAILHOE TIOATBEPIKACHHE XUMUIECKOI 9BOJIIOLMH. HavyansHbie 3Tansl
Ouonornyeckoi sBomonuu. 'umoresa PHK-mupa. ®opmuposanie memGpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKIETKH. [lepBhie KNETKM M MX 3BOJIOLIHUS.
DOpMHPOBAHME OCHOBHBIX I'PYIII KUBBIX OPrAHH3MOB.

Passutue xu3nu Ha 3emne mo spam u nepuojgaM. Karapxeit. Apxeiickas u
IpOTE€pO30KicKas apel. [Ilaneosoiickas spa u eé NEePHUOALI: KeMOpHHCKHUIA,
OPIOBMKCKHH, CHILypUHCKUH, IEBOHCKHH, KAMEHHOYOJIbHAIIA [EPMCKHH.

Me3o30iickas 9pa U € NepHoIbl: TPUACOBBIH, OPCKHil, MEJIOROI.

KaiiHozofickas opa M €& nepuHOmbI: MANCOreHOBLIA.  HEOTCHOBbIM,
aHTPONOreHOBBIH.



XapakTepuctuka kiumara u PCOJIOrM4ecKuXx npoueccos. OcHOBHbIE 3Tallbi
IBOJIIOLIMA DACTUTENLHOIO W 3KUBOTHOIO Mupa. Apomophossl y pactenuii u
KUBOTHBIX. [TogBnenue, pacuser u BBIMHPAHKE I'PYIIT )KUBBIX OPraHU3MOB.

Cucrema opranngeckoro MHpa KaK oTpakeHHe 3BomOLMH. (OCHOBHBIE
CHCTEMATHYECKHE IPYMIBI OPraHU3MOB.

DBONIOLIMS YeI0BeKa, AHTPONONOrHs KaK Hayka. Pa3surue NpPeacTaBieHuH o
[IPOHCXOXK/ICHUU YenoBeKka. MeTomp M3Y4CHHMs aHTpomnoreHesa. CxojacTea
Pa3InYikA YeNoBeKa U KUBOTHLIX. CHCTEMATHYECKOE [10JI0KEH e YeJI0BeKa.

JBrxyumme  cumsl (bakTopel)  anTpomorenesa. Hacnencreennas
M3IMEHYMBOCTb U  €CTeCTBEHHBIH oT6op. O6IecTBeH ] obpa3 xu3HK,
H3TOTOBJICHHE OPY/IHii TPyaa, MBILILIEHHE, Peys.

OCHOBHBIE CTagHM M BETBH SBO/IIOLIMK YeJIoBeKa: aBcTpanonurexku, Yenopex
yMmenel, Yenopek NpAMOXOAAIMH, YenoBex Heanjepranbckuii, Yegopek
pasymHbId. Haxoaku wuckxonaempix OCTaTKOB, Bpe€MsA CyLIECTBOBAHHUS. 06JacCTh
PaclpoCcTpaHeHus, 00bEM roIoBHOro Mos3ra, o0pa3 JKH3HH, OpY 1.

Henoseueckue pacbl.  OcHOBHbIE GonbiMe  pachl:  eBponeomaHas
(eBpasuiickas), HETPO-aBCTpalmonaHas  (9KBATOpHUaIbHAs), MOHTIOJIOH/1Has
(a3suatcko-amepuxanckas). YepTel  npucnocobnedHocTH peacTaBUTeNeH
HCITOBEYECKUX paC K YCIOBHAM CyIecTBOBaHHMA. EauHCTBO HeJIOBEYECKHX pac.
Kputuka pacuzma.

demMoncrpanun:

[loptpersi: ®. Pexn, JI. Hacrep, A. W. Onapun, C. Muunep, I'. HOpu, Y.
HapBuH.

Tabnuuer u cxemsr: «BosuukHoBeHne CONHEYHOH CHCTEMbD. «Pazputhe
OpraHH4eckoro mupa», «PacTuTennHay Knetka», «KuBOoTHas  kneTkay.
«IIpokapuoruueckas Knetka», «CoBpeMeHHas cucreMa OpPraHM4ecKOro MHpay,
«CpaBHeHHE aHATOMMYECKHX 9EPT CTPOCHHs YeNoBeKa M 4el0BEeKOOOPasHbIX
obe3bsn», «OcHOBHBIE wMecTa NIAJICOHTONIONMYECKHX  HAXONOK  INpe/IKOB
COBPEMEHHOIrO 4enoBeKa», «JlpeBHeliune moam», «Jlpeune mom». «leppbie
COBpEMEHHEIE JIIOAM», «YenoBedeckue pacl».

OGopynoanune:  mynsku «IIpoucxoxaenue  wencserkar  (6rocthi
dBCTPAJIONMTEKa, INHUTEKaHTpoOma, HEaHJACPTaIbLA, KPOMAHBOHIA). CIENKH MU
U300paXKeHUs KaMeHHBIX OpPYAHMH NepBOOLITHOrO YelOBCKA (KaMHM-YOIIIEPHI,
pybuna, ckpebna), reoxpoHonoruueckas Tabauna, komnekums  «DopMbl
COXPaHHOCTH MCKOIIAEMBIX XUBOTHEIX U PACTEHHI».

JlabopaTopubie H npakTHYecKHe paGoThi: )

[IpakTuyeckas paGota Ne 1. «M3yueHHe UCKOMAEMBIX OCTATKOE PacTEeHHH M

JKUBOTHBIX B KOJUIEKLIUSX).



DKCKYpCHS « DBOJIOLHA OPraHH4YE€CKOro Mupa Ha 3emiie» (B eCTeCTBEHHO-
Hay4HbIA MM KpaeBeTYECKUii My3ei).

Tema 3. Opranusmel u okpyxaouas cpeaa.

IKOIOTHsl KaK HayKa. 3a1aui | pasziessl SKOIOrHH. MeTtoab! sKoa0rHYecKux
HCCNIEI0BaHMH. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YE/T0BEKA.

Cpezbl OOHTaHHMs OpraHW3MOB: BOJHAs, Ha3eMHO-BO3yllIHasl, MOYBEHHAs,
BHYTPUOpPraHU3MeHHas.

JKojoruyeckue (GakTopel. KnaccHduKalMs 3KOJIOrHYECKHX (hakTopoB:
abuoTHYeckue, OUOTHYECKHE U QHTpPONOreHHble. JIeHCTBHE 3KOJIOrHYECKHUX
(axTOpOB Ha OpraHU3MEL.

AGuotuyeckue (HaKTOpbI: CBET, TEMIEPATYpa, BIAKHOCTD. DoTonepuoan3Mm.
[IpucniocoGinienns.  OpraHW3sMOB K  IeHCTBHIO  aOHOTHYECKHX (haKTOpOB.
buonoruueckue puTMel.

buotnueckue (haxTopsL. Bunpr OuoTHYeCKUX B38HMO,IeHCTBHH:
KOHKYPEHIUA, XUIIHUIECTBO, CUMOHO3 U ero dopmsl. ITapasuTusm, Koornepalis,
MYTyalu3M, KOMMEHCAJIH3M (KBapTHPAHCTBO, HaxJeGHMYECTBO). AMEHCANM3M,
HeHTpanu3M. 3HayeHHe GHOTHYECKUX B3aUMOJIEHCTBHIL U CYLIeCTBOBaHMA
OPraHU3MOB B IIPHPOJHEIX COO0IIECTBAX.

OKONIOTHYECKHe ~XapaKTePUCTHKA [OMYJAUMH. OCHOBHHIE [OKA3ATENH
MONYJALMM:  HHCICHHOCTb, MJIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, MPHPOCT,
MHrpauus. JIMHaMUKa YHCIeHHOCTH NOMYIALMU i e8 peryisius.

JeMoHCcTpaumHu:

Hoptpetri: A. I'ymGonsar, K. ®. Pynse, 3. [ekkes.

Tabnuupr u cxemsr: kapra «IIpupogHbie 30HbI 3eMTH», «Cpeznbl obutanus
OpraHu3MoB», «®ortonepuoausm», «Ilomynsimuy, «3aKOHOMEPHOCTH pPOCTa
HUCJICHHOCTH [ONYTALMK HHDY30PUH-TYDenbku», «[Tnmesbie Lenmy.

JIaGoparopubie u npakTH4YecKkHe paGoTh:

Jlabopatopras paGora Ne 3. «Mopdonoruueckue 0cobeHHOCTH pacTeHui U3
pa3HbIX MECT OOHTAHHAY.

JlaboparopHas paGora Ne 4. «Biusinue crera na POCT M pa3sBUTHE HCPEHKOB
Koleycay.

[lpaxTuyeckas paGora No 2. «IToncuét nioTHOCTH NOMyJIALMNA pa3sHbIX BHIOB
pacTeHuH».

Tema 4. CooGuiecTBa u 3K0I0rHYeCKHE CHCTEMbI,

Coo01iecTBO OpraHusMoB — GHOLEHO3. CTpykTypel OHOLIEHO3a: BUAOBas,
IPOCTPAHCTBEHHAs, Tpoduyeckas (muineBas). Bumbi-I0MHHAHTHL (B34 B
OuoleHo3e.

OKOJIOTMYECKHMe CHCTEMBI (3KocHCTeMbl). [loHsTHE 00 SKOCHCTEMS M
OuoreoneHose. DyHKUMOHANBHBIE KOMIIOHEHTbl 9IKOCHCTEMbI: MPOLIYLEHTI,



KOHCYMCHTBI, peyLeHThl. KpyroBopor BeluecTs u motok SHEPIHH B DKOCHUCTEME.
Tpodmueckue (muinessie) YPOBHHM 3KocucTeMEl. Iluiuesnie wend u cerw.
OcHOBHEIE NOKa3aTenu 7KOCHCTEMBI: GUOMACCA. NPOAYKLHS. DKOIOrHYECKHe
MUpaMHUJIbI:  MPOAYKLUMH, YHCIEHHOCTH, OMoMacchl. CBOHCTBA 3KOCHCTEM:
YCTOHYHBOCTD, CAMOPETYJIALMS, pPA3BUTHE. Cykueccus.

IIprponHsie 3KOCUCTEMBI. DKOCHCTEMEI 03€p M peK. DKOCHCTeMa XBOHHOIO
WM IUMPOKOJIUCTBEHHOIO Jeca.

AHTDOMNOTreHHBIE  3KOCHCTEMBI.  ATIPOIKOCHCTEMbI. Ypbo3kocucTeMsl.
buonoruyeckoe ¥ xo3siicTBenHoe 3HAYCHKE arposKOCHCTEM 1 ypborkockcTeM.

bropasHoobpasne kak (akTOp YCTOMYHMBOCTH IKOCHCTEM. CoxpaHeHue
Guonoruyeckoro pasHoobpasus Ha 3emie.

Yuenune B. U. Bepuanckoro o Onoctepe. I'panmusy, coctas M cTpyKTypa
6uoctepsl. XKuBoe BewmecTBOo M ero ¢ynkumun. OcobenHocTd Guochepsl Kax
rao0aibHOl sKocHcTeMBl. JIHHaMugeckoe paBHOBeCHEe M oOpaTHas CBA3b B
buochepe.

KpyroBopots! Bemects u 6roreoxumudeckye HUKIb SeMEHTOR (yrnepopa,
a30Ta). 30HaNBHOCTH GHOChepbl. OCHOBHBIE GHOMBI CYLLH.

HenoseuecTso B 6uochepe 3emiu. AHTpOILOreHEbIe H3MeHe Vs B GHocdepe.
["nobaneHbie 3x010rM4ECKHE MPOGIEMEL.

CocyuiecrBoBanue IPUPO kI H YEIOBEYECTHA. CoxpaHeHne
6uopa3noobpasus kak OCHOBa YCTOWYMBOCTH buochepsl. OcHoBa pauMOHATIBHOrO
YIPAaBICHUA TNPHPOAHBIMH DPECypcaMH M HX HCHOJL30BaHuC. JloCTHICHMS
OrosOruK 1 OXpana NPUPOIEL.

Hdemoncrpauun:

[loptpersi: A. JIx. Tencnu, B. H. Cykaués, B. . Bepuanckuii.

Tabnuupl v cxemsr: «[Iumessie nenu», «BHOLEHO3: COCTAR K CTPYKTYypa»,
«IIpuponnbie coobuecTnay, «lenu nurtanus», «DKomormyeckas nupaMuian,
«brocdepa u yenosex», «IKocUCTEMA HIMPOKOJIMCTBEHHOI'C Jlecay. « IKocHCTEeMa
XBOHHOrO  Jjeca», «bBHOLEHO3 BogoEMa»,  «ArpoueHos»,  «[IpuMepHble
AHTPOIIOICHHbLIE ~ BO3NEHCTBHS Ha npupoay», «BakHelime HOTOYHMKH
3arpsA3HeHHs BO31yXa M IDYHTOBBIX BOJ», «[lousa — BaikHeliuas CoCTaBIISIOLIAN
6uochepr», «®akTopsl AerpajauuM noup», «IlapHukoBriii 2Gdexr». «DakTopsl
PA/IHOAKTUBHOTO  3arps3Henus Ouocdeprb»y, «O6was cTpyktypa Guocdepbin,
«PacmpocTpanenne Ku3HM B Guocthepe», «O30HOBbI 3KpaH  Guocheps,
«Kpyrosoport yriepoaa B Guocepen, «KpyroBopot azora B npupoje».

ObGopynoBanue: Mopens-anmmkaims « THIHYHbIE OuoLeHo3bl, repbapuii
«PactutenbHbie coobLIecTBa», KOIIEKIHH «broueHos», «BpeauTern BaxHeHIIHX
CE/IbCKOXO3AMCTBEHHBIX ~ KYJIBTYp», Trepbapuu 4 KOIGKLMH DACTCHHE X
’KMBOTHBIX, NPUHANEKAIIHe K Pa3sHbIM 3KOJOTMYECKAM TpylIaM OJHOIO BHIZ,



Kpachass xuura Poccuiickoii Denepaunu, H306pakeHHs ox

PaHsAeMbIX BHMJI0B
PAcTEHHUHN U KHUBOTHBIX.



[INIAHUPYEMBIE = PE3VJIbTATBI OCBOEHMS IIPOCPAMMBI  [1O

BUOJIOTUKM HA BA30BOM YPOBHE CPEJHEI'O  OBILEIO
OBPA30OBAHUMSI

Cornacao ®I'OC COO, ycranasiuBaioTCs TpeOOBaHUA K pe3yJibTaTaM
OCBOeHMA  oOyuarommmucs mporpaMM  cpemHero  ofmiero  o6pasoBaHus:
JIM4HOCTHBIM, METAIPEIMETHEIM U MPeIMETHBIM.

JIMYHOCTHBIE PE3YJIbTAThI

B CTpyKType NMYHOCTHEIX pe3yNbTATOB OCBOEHHS npeamera «buosorusa»
BBIZICNICHBI CNICAYIOIUKE COCTaBJIAIOLLME: OCO3HaHHWe 00yYalOLIUMHUCI POCCHHCKOM
TPa’KIaHCKOH MACHTHYHOCTH — FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSTENbHOCTH
H  caMOomnpelelIeHHI0, HaJMYkue MOTHUBALlMHd K obyueHuro  GuoaOrUmM,
LUCICHANpPARIEHHOE pa3sBUTHE BHYTPEHHUX YOE€MKINEHHM JIMYHOCTHM HA OCHOBE
KTIOYEBBIX LEHHOCTEH W MCTOPHYECKHMX TPAAMLMI pasBUTHs OHOJNOIMYECKOro
3HaHWs, FOTOBHOCTh M CMOCOOHOCTH OOYYAIOIUMXCA PYKOBOJCTBOBATLCA B CBOEH
ACATEJIBHOCTH LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, IMPUCYLLAMU CHCTEME
buonorudeckoro oGpa3oBaHMs, HANMYUE BKOJNOTHYECKOIO [IPaBOCO3HAHMSI,
CIIOCOOHOCTH CTABHTH LIEIH U CTPOMTD KU3HEHHbIE [1IAHL.

.”_H‘-IHOCTHI:-IE PE3YJIETaTEI OCBOEHUA npeamMerTa «Buonorusa» JOCTHIalOTCA B
CAMHCTBE y4eOHOH M BOCHHUTATENBHOM /EATEIBHOCTA B COOTBETCTBHH ¢
TPAIULMOHHBIMH POCCHHCKMMH COIMOKYIIETYPHEIMH, HCTOPHYECKAMH H IYXOBHO-
HPABCTBEHHBIMU LICHHOCTAMH, NMPHHATHIMH B OOIIeCTBe MpaBUlaMd M HOPMAMM
NIOBEJIEHUA W CIOCOOCTBYIOT MPOLIECCaM CAMONO3HAHHSA, CAMOBOCIMTAHUS U
CaMOpa3sBUTHA, PA3BUTHA BHYTPEHHEH TO3MLMM JIMYHOCTH, NATPUOTH3MA,
YBOKCHHS K 3aKOHY M NpPABOIOPSIKY, Y€JIOBEKY TPYAA M CTaplieMy [TOKOJIEHHIO,
B3aHUMHOIO yBaXX€HHU#H, OepekHOro OTHOLIEHHA K KYJIBTYPHOMY HacCJE€IHIO H
TPajMLHUIM MHOroHauMoHansHOro Hapona Pocculickoii Degepauvu, nprpoje u
OKpYJKaroLlei cpeje.

JIn4HOCTHBIE pe3ynsTaThl OCBOEHHMS YueBGHOro npeaMera  «BHOJIOrMa»
AOJUKHBI OTPaxaTh OTOBHOCTE M CIIOCOOHOCTB 00YHAIOLINXCS PYKOBOACTBOBATHCH
COPMHPOBAHHOM BHYTpeHHeH NO3MIHMEl IMYHOCTH, CHCTEMOH LEeHHOCTHBIX
OPHEHTALHMH, [OSHTHBHBIX  BHYTPEHHMX  yGeWIEHMit,  COOTBETCTBYIOUMX
TPAAMIHOHHBIM UEHHOCTAM POCCHMCKOIO OOILIECTBA, PACLIMPCHHUE KH3IHEHHOrO
OTBITA M ONBITA ACATENBHOCTH B MPOLECCE PealH3alMi OCHOBHBIX HAMpABICHHIL
BOCITUTATENIbHOM JEATENILHOCTH, B TOM YHCJIE B YACTH:

1) rpasaancKoro BOCIHTAHHS

COPMUPOBAHHOCTD MPAXKAAHCKON MO3HLMM OBYYAIOIIEr0CH KaK aKTHBHOIO U

OTBETCTBEHHOT'O 4JIEHA POCCUHCKOro 0011ecTBa;



OCO3HAaHHE CBOMX KOHCTHTYLHOHHBIX npas u obszaHHOCTEH, yBameHHe
3aKOHA M MPaBONOPIKa;

FOTOBHOCTE K COBMECTHOM TBOPYECKOH JeATeNbHOCTH IIPH  CO3JaHUH
Y4EOHBIX MPOEKTOB, peIlCHHH Y4EOHbIX M TMO3HABATENBHbIX 34124, BBITOIHEHHH
6HONIOrHYECKUX SKCTIEPHMEHTOB;

CIIOCOOHOCTE  ONpeseNaTh COOCTBEHHYIO MO3MLMIO [0 OTHOLICHUIO K
SIBJICHUSIM COBPEMEHHOM XHU3HH U OOBACHATH e&:

YMEHHC YYHMTBIBATD B CBOMX JEHCTBHSAX HEOGXOIHMOCTE KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS IO C PasHBIMH yOexkIeHHAMH, KYJbTYPHBIMH LEHHOCTAMH H
COLIMATIBHBIM ITOJIOKEHHEM;

TOTOBHOCTE K COTPY/IHMYECTBY B MPOLIECCE COBMECTHOIO BBINOJHE s
YYEOHBIX, MO3HABATENBHBIX M HCCIENOBATENHCKUX 3a71a4, yBaKHUTEJIbHOIro
OTHOINCHHA K MHEHHMIO OMIIOHEHTOB IIPH OBCYNKICHHHU CIIOPHBIX BOIIPOCOB
GHONOrHYecKoro coaepKaHus;

FOTOBHOCTb K I'yMAHHTAPHOM M BOJOHTEPCKOM NESTelbHOCTH:

2) MATPHOTHYECKOI0 BOCIHTAHHS:

copMHpoBaHHOCTE poccuiicKoM rpaxIaHCKOU HJIEHTH4YHOCTH,
TaTpUOTH3MA, YBAXEHHS K CBOEMY HApOy, 4yBCTBA OTBETCTBEHHOCTH nepeja
PonvHoii, ropmoctu 3a ceoit Kpal, cBoo PoauHy, cBO#l 3Bk W KYJIBTYPY,
TTPOLIIIOE M HACTOsALLEE MHOIOHALMOHAIBHOIO Hapoja Poccuu:

LCHHOCTHOC OTHOILUEHHE K NPUPOAHOMY HACIEAMIO ¥ MaMSTHUKAM HPHPObI,
AOCTHKEHUAM Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOIOIMSX, Tpyle;

CNOCOOHOCTh OLEHMBATH BKJIAN POCCHHACKUX YYEHBIX B CTaHOBICHME M
Pa3BuTHe OMONOrMH, NOHMMAHMA 3HAYEHMS OGHOJOMHH B MO3HAHUM 32KOHOB
TPHPOALL, B XH3HH YENOBEKA H COBPEMEHHOI0 061IeCTRA;

uaeHHas yOexKIEHHOCTh, I'OTOBHOCTL K Ciny’)keHuro ¥ sawmmre OreuecTsa,
OTBETCTBEHHOCTS 3a ero cyanby;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIHTAHHS:

OCO3HaHHE JTyXOBHBIX LIEHHOCTEH POCCHICKOro HApo,1a;

COPMHPOBAHHOCTH HPABCTBEHHOTO COHAHMS. ITHYECKOI O NOBeLeHH:

CIIOCOOHOCTh OLIEHHBATH CHTYALHMIO H NPHHHUMaTh OCO3HAaHHbIC DELIEHHS,
OPHEHTHPYACh HA MOPAILHO-HPABCTBEHHBIE HOPMBI M 11€HHOCTH:

OCO3HAHUE JIMYHOTO BKNA/A B IOCTPOSHUE YCTOHYMBOrO Gy 1y LIErO;

OTBETCTBEHHOE OTHOLLIEHHE K CBOHM POLHUTEIIAM, CO3/JaHMIO CEMbY HA OCHOBE
OCO3HAaHHOIO TPHHATHS LEHHOCTEH CEeMEHHONH KM3IHM B COOTBETCTBHH o
TpaguLMAMH HapoaoB Poccuu;

4) 3CTETHYECKOro BOCIHTAHHUS:

3CTETHYECKOE OTHOUICHHE K MHPY, BKJIKOYas 3CTETHKY GbITd, HAayuyHOro M
TEXHUYECKOTO TBOPYECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLLEH Hil;



MOHAMaHHE YMOLHOHAIBHOIO BO3ACHCTBHUSA KHBOH ITPUPO/ibl U €€ LIEHHOCTH:

FOTOBHOCTh K CAMOBBIPQXKEHHIO B Pa3sHBIX BHAAX HMCKYCCTBA, CTPEMJICHHME
MPOSIBIISATHL KaueCTBa TBOPUYECKOH JIMUHOCTH;

5) ¢uszuyeckoro BocNHTAHHNA, (POPMHPOBAHHS KYJAbTYPbI 3A0POBbN H
IMOLHOHAIBHOIO 0J1aronoJyYus:

MOHMMAaHHEe M peaiu3allusg 370poBoro M 6Gesomachoro obpasa KH3HHM
(3p0poBO€  INMTaHMe, COOMIO/IEHHE  THTHEHHWYECKHX  [paBM.d  H  HOPM,
c6ajlaHCUPOBAHHbLIA pEXKHMM 3aHATHH M OTABIXa, peryispHas (QH3HYECKas
aKTMBHOCTB), GEPEKHOro, OTBETCTBEHHOI'O M KOMIETEHTHOIO OTHOLICHHUS K
cobcTBEHHOMY (U3UYECKOMY M ICUXUYECKOMY 3/10POBbIO;

[OHMMaHHe [IEHHOCTH TIpaBMWJl HHIMBHIYAllbHOIO W  KOJUIEKTHBHOI'O
6€e30MacHOro MOBEICHUA B CUTYAIHSX, YTPOKAIOIINX 3I0POBI0 U KH3HH [110/1€H;

OCO3HAHME MOCIEACTBUHA M HENMPHUATUS BPEJHBIX NPUBbIYEK (ynoTpeblieHnd
aJIKOT0JI51, HAPKOTHKOB, KYPEHHMS ),

6) TpyA0OBOro BOCIIHTAHHA:

FOTOBHOCTb K TPY/y, OCO3HaHHe LEHHOCTH MacTepCTBa, TPYAOIoOHe:

FOTOBHOCTh K AKTHBHOM OEATENBHOCTH TEXHOJOTHYECKOH M COUMaNbHOH
HANpaBJIeHHOCTH. CNOCOOHOCTh MHMLMUPOBATH, IAHKMPOBATL M CAMOCTOATEILHO
BBITOJIHATH TaKylO JEATE/IbHOCTD;

MHTEpEC K pasfiiyHbIM chepaM npodhecCHOHaIbHOH NeATCILHOCTH, yMCHUE
coBepIIaTh OCO3HaHHLIA BbIOOp Oymymed mOpodeccun u  peany30RbIBATH
cOOCTBEHHBIE XKH3HEHHbIE I1J1aHbI;

FOTOBHOCTh M CMOCOGHOCTE K 0OpasoBaHMi0O M camoo0pa3oBaHuio Ha
MPOTAKEHNUU BCEH KU3HHU;

7) 9K0JIOrHYeCKOro BOCIIHTAHMSA:

IKOJIOTHYECKH LIEJIECO00pa3Hoe OTHOLIEHHE K MPUPOJie KaK HCTOYHHAKY
KM3HKA Ha 3emiie, OCHOBE e€ CYLeCTBOBaHHS;

IOBBIILIEHHE YPOBHS JKOJIOrMYECKOH KyJbTypbl: MPHODPETEHHE OIbITA
JIAHAPOBAHMS [OCTYKOB M OLEHKH HMX BO3MOMKHbBIX [IOCIEICTBHE 1A
OKPY’KAIOLLIEH CPeJibl;

oco3HaHHe MOGAIBHOIO XapakTepa 3KOJOrH4eckux npoCiem 1 myred Hx
peLeHus;

criocoGHOCTE HCMONb30BaTh MNpUOOpeTaeMple IPH  HM3YHEHHH bronoruu
3HaHMS W yYMEHHs 0pH pelieHud npobiieM, CBi3aHHBIX C PaALMOHAIBHBIM
MPUPOAONONBE30BaHMeM  (cobGmojieHne  MpaBuil  [OBeleHMd B NPUPOJE,
HANpABJIEHHBIX HA COXPAaHEHME DABHOBECHS B JKOCHCTEMax. OXpaHy BHIOB,
9KOCHUCTEM, Orocheph);



AKTMBHOC  HENpPHATHE NEHCTBMH, [PUHOCAIIMX BpeL  OKpyKaroLlei
IPHPOAHON Cpene, ymeHue IIPOrHO3UPOBATE HEO/IAaroONpHUATHBIE SKOIOIHYECKUE
[IOCIICACTBHUS IPENNIPUHUMAEMBIX ICHCTBUIH U [IPEAOTBPALLATE HX;

HAJIMIHE Pa3sBUTOrO 5KOJIOrUYECKOr0 MBILIEHHS, SKOIOIHYECKOi] KYJIbTYPBI,
onbITa JAEATENIbHOCTH IKOJIOTrMY€ECKO HalpaBIeHHOCTH, YMEHHA
PYKOBO/JICTBOBATBECS MMM B IO3HABATEIbHOIA, KOMMYHMKATHBHOH ¥ COLMAIbHOM
[IPAKTUKE, TOTOBHOCTH K yYACTHIO B IIPAKTHIECKOH NEITEIBHOCTH 3KOMOIHUECKO]
HanpaBlIeHHOCTH:

8) uennocTH HayuHoro nosuanus:

chopmupoBanHOCTE MHPOBO33pCHHUS, COOTBETCTBYIOUIEI0 COBPEMEHHOMY
YPOBHIO Da3sBUTHA HAYKH M OOLIECTBEHHOM MPaKTHKH, OCHOBAEHOIO Ha Jaiore
KyJIbTYp, CIOCOGCTBYIOLIErO OCO3HAHUIO CBOEIO MECTa B NOJHUKYJILTYPHOM MHpE;

COBEPILICHCTBOBAHUE S3BLIKOBOM M YHTATENLCKOL KyJIbTYpbl KakK cpejcTBa
B3aUMO/IEHCTBHA MEX /1y IIOABMU U [O3HAHUS MHpa:

NOHUMaHWE CHEUM(UKH OHONOIMM KAaK HAYKH, OCO3HAHWA of pojii B
¢popMupoBaHKK parHOHATEHOrO Hay4YHOTO MBILUUIEHMSA, CO3JAHUHU LEJOCTHOrO
peACTaBAeHUs 00 OKDYKAIOLIEM MHpE KakK O eIMHCTBE NPHPO/BL, YEJIOBEKA U
obLiecTBa, B MO3HAHHH MPHPOJHBIX 32KOHOMEPHOCTEH M pellieHuy npobiem
COXpaHEHMs [IPUPOJHOrO PABHOBECHS;

YOeKNEHHOCTE B 3HAYHMOCTH GUOTOrMH st COBPEMEHHOM LMBUJIM3AIIMK;
obecreyeHus: HOBOTO YpOBHs Pa3BUTUA MEIHULIMHBI, CO3JIaHME MepCHeKTHBHBIX
OuoTexHonoruit, cnocoGHLIX PeliaThb  pecypCHble  npo0ieMbl  pa3zBUTHA
A€/I0BEYCCTBA, MOMCKA MyTeH BbIXOJA M3 TIOGANBHBIX 3KOTOIHYECKUX npobaev u
obecrieyenuss mepexoma YCTOHYHBOMY  Pa3BHTHIO,  PALMOHATLHOMY
HCIIONB3OBAHHMIO MPUPOIHBIX DPECYPCOB M (DOPMUPOBAHHIO HOBbIX CTaH/apToB
KU3HHU;

3aHHTEPCCOBAHHOCTE B MONYYEHUH OHONIOTHYECKMX 3HAHME B  LeJsX
MOBBIICHUS!  OOIIeH  KyJIbTYpHI, CCTECTBCHHO-HAYYHOH TIpPaMOTHOCTH.  Kax
COCTaBHOW 4aCTH ()YHKLIMOHATBHOMN rPaMOTHOCTH OOywalomuxcs, (GpopMupyeMoii
IIpH U3Y4YEHUH OHOJIOTHH;

MOHMMaHHE CYLIHOCTH METOJIOB IIO3HAHMs, HCIONB3YEMBIX B €CTECTBEHHBIX
Haykax, CNOCOOHOCTH HCIONB30BaTh MONY4YAeMble 3HAHMS I3 AHATA3A "
O0OBSCHEHHs ABNEHUI OKDY’KaIOWIEro MUpA KW MPOMCXOJALHX B HEM H3IMCHEHHM,
YMEHHE JenaTh 00OO0CHOBaHHBIE 3aKMIOYEHHS HA OCHOBE Hav4HbIX (DAKTOB M
MMEIOIIHXCS JaHHBIX C LEJBIO MOMyUeHHS JOCTOBEPHBIX BLIBOIOB;

CIOCOOHOCTh CaMOCTOATENBHO MCHOJIB30BaTh OHONOTHYECKHE 3HAHMS JUIA
pelueHus MpobiieM B peasibHbIX KM3HEHHBIX CUTYALMAX;

OCO3HaHHE LEHHOCTH Hay4yHOM HEATEIbHOCTH, TOTOBHOCTE OCYLIECTBIATH
MPOEKTHYIO W HCCIEL0BATENbCKYIO ACATENBHOCT MHIMBHIYAILIIO H B "pYIITeE;



FOTOBHOCTE M CIOCOOHOCTE K HEMPEepBIBHOMY  00pasoBanuio H
CaM000pa30BaHUIO, K AKTHBHOMY MOJIYYEHMIO HOBBIX 3HAHUE [0 Ouosoruu s
COOTBETCTBHH C KHU3HEHHBIMH OTPEOHOCTAMH.

METAIIPEAMETHBIE PE3YJILTATLI

MeranpeMeTHbIe pesysbTaThl 0CBOeHMA yueGHOrO npemmera «Buosiorusy
BKJIIOYAIOT: 3HAYMMBle JUId (OPMHPOBAaHMS MHPOBO33PEHHS OO YHYaIOUIHXCA
MEKAUCLHMIIAHAPHbIE (MEXMpPeJMETHEIE) 00ILeHay Hble NOHATHA, OTPAKIIOLIHS
LEJIOCTHOCTE HAYYHOW KapTHHBI MHpa M CHEUHBHMKY METOAOB I[103HANKA,
MCIIONIB3yeMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, 3HEpPIus, sBICHHE, NTPOLecC,
CHCTEeMa, Hay4HbIH ()akT, NPUHLMI, THIOTE3d, 3aKOHOMEPHOCTE, SaKol, TSOpus,
HCCIEN0BaHWE,  HAONOJEHME,  W3MEpPEHMe,  SKCIEPUMEHT M  JPYIHX),
yHUBEpCalbHble y4eOHBIE AeHCTBHS (IIO3HABATENbHbIE, KOMMYHHKATHBHLIE,

peryisiTUBHBIE), obecneunBaronme (hopMupoBaHye by HKIMOHATLHOM
FPAMOTHOCTH M COLMAIbHOM KOMIETEHUMHM OOyuYalolMXCa. CIOCODHOCTD
obyyarouxcs KCII0JIL30BaTh OCBOEHHbIE MEK/IMC UM THHAPHBIE,

MHPOBO33pEHYECKHE 3HaHuA H YHHBEpPCAIbHLIC y‘-le6ﬂhl c ,ueii CTBHA B
MO3HaBATEILHOM M COLMANBHON MPAKTHKE.

MeranpenmeTHble pe3ynbTaThl OCBOEHHS MpOrpaMMbl  cpejiHero obuiero
00pasoBanms 1OJKHBI OTPAXKATh:

OBJ'lalleHHe YHHBEpPCAJIbHBLIMH yqeﬁnmmu HO3HABATE IbHLIMH
NeHCTBHAMH:

1) bazoBble JIOrHYecKue qeHCTBMA:

CaMOCTOATEILHO  (DOPMYJMPOBaTh M aKTyalH3MpOBaTh [po0IeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJIB30BaTh IIPH OCBOCHHWM 3HAHHH MPHUEMBI JIOTMYECKOIO MbIIIJICHHKA
(aHanM3a, CUHTE3a, CPABHEHMH, KllacCHpUKaluH, 0000LIEH S ), paCKPbIBaTH CMbICI
OMONIOrMYecKUX NOHATHH (BBLIACIAT HX XapaKTepPHbIC ITPH3HAKHU, YCTaHaBJIMBATH
CBA3H C APYIHMH IOHATUAMH);

ONpEACIATL LENH HNeATeNbHOCTH, 3aJaBasd napaMeTpbl ¥ KPHTEDHH HX
AOCTHKEHUS, COOTHOCHTD PE3YJIbTAThI AEATENLHOCTH C OCTABICHHEIMU 1IIAMH;

MCMO/IB30BaTh GUOJIOrMYECKHe MOHATHS /Ul OGBACHEHHS (DAKTOB ¥ SBICHUI
’KUBOH TIPUPOJIBI;

CTPOMTE JIOTHHYCCKHE pACCY:KIACHUS (HMHAYKTUBHLIE, JIEAYKTHEHLIZ, 10
QHAJIOTHH ), BBIABIATL 3aKOHOMEPHOCTH M IPOTHBOPEHYVS B DACCMATPHBAEMbIX
ABIICHUSX, (OPMYTHPOBATE BBIBOJBI U 3aKIIOUCHHS

[IPUMECHATL ~ CXEMHO-MOJIEJIbHbIE  CpeiACTBA A [IpEeACTABIEHUA
CYIIECTBCHHBIX CBA3€H M OTHOLUEHMH B M3y4YaeMbIx OHONOTMYECKHX 0OBEKTEX, a



TaKXKe  MPOTHBOPEYUH  pa3sHOrO  poja,  BEIABICHHBIX B Pa3.IHYHBIX
UH(OPMALMOHHEIX HCTOYHUKAX;

paspabaTeiBaTh [UIaH pelleHHs NPOGIeMsl C YYETOM aHaIM3a MMEIOLLMXCAH
MaTepHabHbIX i HEMATEPUAILHBIX PECYPCOB;

BHOCHTE KOPPEKTUBbI B I€ATENHOCTD, OLUEHMBATL COOTBETCTBIE PE3Y.1,TATOB
LIeJIIM, OLICHHBATh PUCKH TOC/IEACTBUH IeATEIbHOCTH;,

KOOPIHHHPOBAaTb M  BBIMOJHATH paboTy B  yCIOBHAX  peanbHOrO,
BHPTYalbHOIO ¥ KOMOMHHPOBAaHHOTO B3aMMOJIEHCTBHUS

pa3BHBATL KDEATUBHOE MBILIICHUE NIPH PELICHHH KHU3HEHHbLIX 1TPOGIIEM.

2) 6a30Bbie HCCIEN0BATEIbCKHE AeHCTBHS!

BJIaJICTh HaBbIKaMU Y4eOHO-HCCIEN0BATENbCKON K [IPOEKTHOH NEeATEIbHOCTH,
HaBbIKaMH  paspelleHus T1pobjieM, CHOCOOHOCTBIO M TOTOBHOCTLIO K
CaMOCTOATEILHOMY MOKCKY METOJIOB PEILECHH ITPAKTHUECKHUX 38184, IPUMEHEHHIO
Pa3jIiYHbIX METO0B M103HAHUA;

HCHO/B30BATE DPA3NMYHBIE BUIBI JEATENBHOCTM [0 MOJYYEHHIO HOBOrO
3HaHHA, €ro HWHTEpPNpEeTalud, NpeoOpa3’oBaHHIO W MpUMEHEeHHIO B yueGHBIX
CUTYyallMAX, B TOM YHMCJI€ NIPH CO3AaHUM yueOHBIX U COLMAS bHBIX HPOSKTOB;

(opMHpOBaTh HayYHbIH THN MBIIIEHH S, BIALETh HAYYHOI! TEPMHHOIIOTHEH,
KJIHOYEBBIMH ITOHATUSIMU U METOAMM;

CTaBHTb M (POPMYJIMpPOBaTh COOCTBEHHbIE 3d/dud B ofpasoBareabHOU
ACATEIbHOCTH M JKU3HEHHBIX CUTyallHsaX;

BBIABIIATL IIPUYMHHO-CJICACTBEHHBIE CBA3H M AKTYyalM3MPOBaTh 3ajayy,
BBIIBUTaTb THIIOTE3y €€ peIeHMs, HAXOJUTh APTYMEHTHI JUId I0KA3aT2.1bCTBA
CBOMX YTBEPW/IECHUH, 381aBaTh IAPAMETPEI U KPUTEPUH peilleHUs;

AHAJIM3UPOBATE IIOJlyYEHHBIE B XOJle peuleHHS zanaqu €3y 1LTaThl,
KPHTHYECKH OLICHUBATh WX JAOCTOBEPHOCTh, IIPOrHO3UPOBATL M3MEHEHME B HOBBIX
YCJIOBHSIX;

AaBaTh OLCHKY HOBLIM CHUTYaLUsM, OLIEHUBATb IPUOCPETEHHLII ONEIT:

OCYILECTBIISTE LC/ICHANPABIEHHBIH [TOUCK MEPEHOCA CPEACTB M CHOCo50B
NEHCTBUS B NPO(ECCHOHATBHYIO CPe/Iy;

YMETh NEPEHOCUTEL 3HAHHWA B IIO3HABATE/IBHYIO M MPAKTHYECKyIo 00JacTH
KHU3IHEIEATEIIbHOCTH;

YMETb MHTEIPUPOBATE 3HAHUS U3 PA3HBIX NPEIMETHBIX 0Onacreit:

BBIZIBUTATh HOBBIC WM/ICH, IpEJIaraTb OPUIHHANBHbLIS MOAXO[AbLI U PELICHHUS,
CTaBUTh IPOOJIEMBI U 38/1a4H, JIOILYCKAIOLIME AlbTePHATHRBHBIE DEITeHYA.

3) pabora ¢ undpopmanmeii:

OPHUEHTUPOBATECA B PA3JIMYHBIX KCTOYHHKAX HHpOpMaLMK (1exc e yueHioro
nocoOus, Hay4IHO-NOMYIAPHOM nureparype, OMOJIOrMYecKUX C1oBapsx M
CNpaBOYHMKAX, KOMIIbIOTEPHBIX 0a3ax NaHHBIX, B WMHTepHeTe). ananmu3uposarh



MH(OPMALIMIO PA3TMYHBIX BUIOB ¥ (OPM NIPECTABIEHMA, KDHTHYECKH OLCHHBATS
€€ JOCTOBEPHOCTb U HEMPOTUBOPEUYUBOCTH;

(GopMyNHpOBaTh 3aMpochkl ¥ IPUMEHSITEH Pa3idYHbie METO/bI IIPH MOHCKE M
orbope Guonoruyeckor MHGOpPMALMK, HEOOXOAMMOH Jisi BbITOJHEHMA y4eOHbIX
3a/1au;

MpHOOpeTaTh ONBIT HCMOJB30BaHUS HH(POPMALHOHHO-KOMMYHHKATUBHBIX
TE€XHOJIOTMH, COBEPILIEHCTBOBATL KYJIbTYPY @KTHBHOIO MCII0IIb30BaHMA PA3IHYHbBIX
[IOMCKOBBIX CHCTEM;

CaMOCTOATEILHO  BHIOMpaTh  ONTHMANbHYIO  (JOPMY  HpPenCTaniequs
Ouosmornyeckor uH(popMauuu (cxemsl, rpadUKH, AUarpamMMbi, TabnHilbl. PHCYHKH
H [IpYToe);

MCIIONB30BaTh HAy4YHBIH S3BIK B KauecTBE CpPeNCTBa TPH  padoTe C
Ouonorudyeckod HH(pOpMaLKEH: NpPUMEHATh XUMHUYeckue. (usnyeckue w
MaTeMaTH4YecKWe 3HAKM H CHMBOJIBI, (opMyibl, abbpeB4aTypy, HOMEHKIATYpY,
HCMOJIB30BaThL H npeoﬁpasosmaa'rb 3FHAKOBO-CHMBOJ/IMYCCKHE cpeacTsa
HarJAAHOCTH;

BlIafeTh  HABBIKAMM  paclO3HABAHUA M 34lUMTL  HH(QOPMALWH,
HH(POPMALIMOHHOM DE30NIaCHOCTH JTMYHOCTH.

OBJiaieHHe YHHBEPCAJbHBIMH KOMMYHHKATHBHLIMH JICHCTBHIMM!

1) obmienue:

OCYILLIECTRIISTh KOMMYHMKAIIMK BO BCeX cepax KU3HH, aKTUBHO YHaCTBOBATh
B JMaJIOre WJIM JIMCKYCCHHM [0 cyulecTBy oOCy:KaaeMoO# TeMbi (yMEHME 32.1a8aThb
BOIPOCHI, BBICKA3bIBATh CY)KIECHHUS OTHOCHTENBHO BBIITOJHEHUs MpeniaraeMoH
3a/la4d, YYMThIBATh MHTEPECHl M COINAacOBAHHOCTL MO3MLUHKH JAPYIrMX y4HacTHHKOB
qUajiora UM JUCKYCCUH),

pacno3HaBaTh HeBepOallbHBIC CpeAcTBa OOWIEHHHA, [TOHMMATL 3HZYCHHE
COLMANBLHLIX 3HEKOB, MPEANOCHUIOK BO3HUKHOBCHMS KOH(MIMKTHLIX CHTVAIIMH,
YMETb CMAr4arh KOH(IMKTbI X BECTH IEPErOBOPEI,

BJIaJieTh Pa3zIMYHBIMH criocobamMH OOIIeHHUs ¥ B3aUMOJIEHCTEHS, [OHHMAaTh
HaMepeHHMs JAPYrHX JI0JAei, NPOSBILTh YBAKUTEILEOE OTHOLIEHUE K CoDeCeIHIKY
M B KOPPEKTHOM ()opMe (hOpMyIUpOBaTH CBOM BO3PAKEHHS |

pa3sBEPHYTO H JIOTHYHO H3JlaraTh CBOIO TOUKY 3peHMs C MCIOIb30BaHMEM
A3bIKOBBIX CPEJICTB.

2) coBMecTHaSA AeATE/IbHOCTD!

[IOHMMATh ¥ MCIIOJNb30BATh MPEHUMYIIECTBA KOMAHIHON U HHIMBHIYaIbHOH
paboThI [IPHU pelieHnn GuonorHyeckoi npodaeMsl, 000CHOBRIBATD HEOOXOF MOCTD
MPUMEHEHHMs IPYIIOBBIX (HOPM B3aUMOIEHCTBUA MPH PEIICHMH Y4eOHOH 3a/1aun;

BBIOMpATh TEMATHKY M METOABI COBMECTHBIX JeHcTBuE ¢ y4€rom 00X
HHTEPECOB M BO3MOKHOCTEHN KaKAOro 4eHa KOJICKTHBA:



NIPHHAMATE  LEJH  COBMECTHOH  J€STENbHOCTH, OpraHH3OBBIBATE M
KOOPAMHHPOBATL ACHCTBHA MO €€ NOCTHKEHHMIO: COCTABIATH ILjiak JIeHCTBHI,
PACHpPEACIATE POJM C Y4ETOM MHEHM#l YYaCTHHKOB, 00cyxnath pesynbTaThl
COBMECTHOM paboThl;

OLEHMUBATL Ka4YeCTBO CBOEr0 BKIAJa M Kak/JA0I0 YYacTHHKA KOMAIIBI B
obumi pesyibTaT 110 pazpaboTaHHbIM KPHUTEPHSIM;

MpcAnaraTb HOBbI€ MPOCKTbI, OLUEHUBATH MAEH C TO3HLMK HOBH3HbI,
OpPUrMHAIBHOCTH, NPAKTHYECKON 3HAYUMOCTH;

OCYLIECTBIIATE TO3WTHBHOE CTPATErMYECKOC I[OBEJICHHE B PA3IHYHBIX
CHTYyalHAX, NPOSABJIATH TBOPYECTBO U BOOOPaKeHHE. ObITh HHULIMATH B bIM.

Osaagenne yHuBepcaaLHLIMHE PerysiTHBHLIME AeHCTBHS V:

1) camoopranuzauunn:

HCIIONBE30BaTh OMOJIOTHYECKHE 3HAHMS JUIS BBISBIIEHUS mpobjeM M HX
PCLICHHS B XKHU3HEHHBIX U y4eOHBIX CHUTYaLUAX;

BBIOWDATE Ha OCHOBE GHONOTHYECKHX 3HAHMHA LeeBbe i CMbIC/IOBBIE
YCTaHOBKM B CBOHMX NEHCTBHMAX U MOCTYNKAX M0 OTHOLIEHHIO K KHBOR npupoe,
CBOEMY 3JI0POBBIO H 3JJ0DOBBIO OKDPYKAIOLIUX,

CaMOCTOATEIbHO OCYIUECTBIIATh [IO3HABATENLHYIO ACATEILHOCTh, BbISBIATH
NpoOIeMBl, CTaBUTE M (QOPMYJIHPOBATE COBCTBEHHBIE 3a1a4H B o0pa3oBaTciibHOM
ACATENbHOCTH U JKU3HEHHBIX CUTYAIIMsAX;

CaMOCTOATCTRHO COCTABNATL [IaH pElIeHHs [IpobneMEl ¢ yYETOM
MMEIOLIMXCS! PECYPCOB, COOCTBEHHBIX BOBMOKHOCTE! M IIPEAMOUTEH Mil:

NaBaThb OHEHKY HOBEIM CHTYyallusaM,;

PaCIIMPATH DAMKH Y4eOHOT0 MPEeIMeTa Ha OCHORE JIHYHBIX [PEIOuTe HIHii:

ACIaTh OCOZHAHHBIA BBIOOD, apryMEHTHPOBaTh €ro, 6paTh OT3ETCTBEHHOCTS
34 pelleHue;

OLIEHMBATD IIPHOOPETEHHBIN OMBIT;

cnocobcTBoBaT: HOPMUPOBAHMIO W IIPOABICHMIO ILHPOKOH JPYIHiIMH 8
PasHBIX O0NACTAX 3HAHMM, MOCTOSHHO MOBBILIATE CBOH 00pa3oBaTe/bibIH M
KYJNbTYPHBIH YPOBEHD.

2) caMOKOHTPOJIB:

AaBaTh OLCHKY HOBBIM CHTYALHSM, BHOCUTb KOPPEKTHBbLI B JACATEILHOCTD,
OLEHUBATL COOTBETCTBUE PEe3YILTATOB LICJIAM:

BIaJCTh  HaBbIKAMH  IIO3HABATENBHOH  peduiekcuy  Kar  ocosnaiya
COBEpLIACMBIX JICHCTBAH M MBICIMTENbHBIX [POLECCOB, HX pe3yibTaToOB H
OCHOBaHHMH, MCIO/b30BaTh LPUEMbI Pe(IEKCHH IS OLEHKH cHTyauuy, Beibopa
BEPHOI'0 peLleHH;

YMETb OLCHMBaTL DUCKH W CBOEBPEMEHHO MPHUHKMATH pPE LEHMA 10 HX
CHUKEHMUIO;



IPHHUMATh MOTHBBI W aPryMeHThI APYTHX MpH aHajiM3e pe3y.1>TATOB
NEeATENBHOCTH;

3) npuHsaTHE Cels M APYrux:

NIPHHUMATE Ce6si, IOHUMAs CBOM HEOCTATKH U JOCTOMHCTRA;

[IPUHUMATL MOTHBBI W ApPryMeHTHl JpYrux MPH aHajiM3e pe3y.15TATOB
NEATENBHOCTH;,

[IpH3HaBaTh CBOE IIPABO U IPABO APYrHX HA OMIMOKH:

Pa3sBUBATE CIOCOGHOCTE TIOHUMATE MUD C O3 IHHI IPYroro yenoBexa.

IIPEAMETHBIE PE3YJIbTATbI

Ilpenmerusie pesynbTaThl OCBOEHMS nporpammel COO no 6uonoruy Ha
6a30BOM ypoBHE BKIIOUAIOT cnenuduyeckue 1s yuebHoro npeaMera «BHOIO M)
Hay"HBIE SHAHUA, YMECHHA U CIIOCOOBL ASHCTBHH [0 OCBOEHMIO, MUHTEPNPETALHH H
Npeodpa30BaHMIO 3HAHUMH, BUALI JEATENBHOCTH 10 NOJIYYEHHIO HOBOI'O IHAHUS M
MPUMCHEHUIO 3HAHMM B PA3NIMYHBIX y4eOHBIX CHTYAIMAX. a Takxe B PeaNBHBIX
AKH3HCHHBIX CHUTYallUsIX, CBSIRAHHEIX C Guonorueii. B nporpaMme TpeaMeTHbie
PE3YJbTaThl IPEACTABIEHEI 110 IOAAM 00yYeHHs.

IlpeameTHEIe pesynpTaThl ocBoeHus y4ebHoro npexmera «Buosorua» ¢ 10
Klacce JOKHBI OTPakaTh;

COPMHUPOBAHHOCT 3HAHKI O MecTe U ponu 6HoNOrHH B CHCTeME HaydHOro
HaHMA €CTECTBEHHBIX HAayK, B (OPMHDOBAHHH COBPEMEHHON €CTECTBEHHO-
Hay4HOH KapTHHBI MHpa M HAY4YHOIO MHPOBO33DEHHUS, O BKJIAl€ POCCHHCKHX M
3apyOeXHBIX  yuEHBIX-GHONIOrOB B pasBuTHe OHONOTHH, (yHKIHONAILHON
TPaMOTHOCTH 4€JI0BEKA JUIs PEICHUS KU3HEHHbIX 337124

YMCHHE DACKpBIBATH COIEPIKAHHE OHONOrHYeCKUX TEPMHHOB ¥ TOHATHI:
KM3Hb, KI€TKa, OpraHusMm, Metaboiusm (o6Men Belects w npeBpaueHue
PHEPrHHM), roMeocTas (caMOperyalius), ypoEHesas OprakM3aLys FUBBIX CUCIEM,
CaMOBOCHPOH3BEICHHE (PENPOIYKIMA), HACAEACTBEHHOCTS, HAMEHYBOCTb. DOCT H
pa3BUTHE;

YMCHHE u3naraTh OHONOrMYECKHE TEOPHH (KIETOYHAA, XPOMOCOMHa$,
MYTallMOHHAA, LEHTpanbHad JAOTMa MONEKYISIPHOM GUONOMMK). 3aKoinl {1
Menpens, T. Moprana, H. U. BasunoBa) u yuenus (o menrtpax MuorooGnazus u
MPOUCXOXACHHUA KynbTypHBIX pactenuit H. W. Basumnosa), ONPEACIATL 'DAHHLIBI
MX IIPUMEHMUMOCTH K JKMBbIM CUCTEMAM

YMCHHE BJIa/IeTh METOAAMH HAYYHOIO MO3HAHMA B OHOJIOTVH a0 1o 1cHue |
OMHCAHHE JKMBBIX CHCTEM, IIPOLIECCOB M SABJIECHMH, OpraHusalis d poBCACHUE
OuoOrHUecKoro SKCIEPHMEHTA, BBI/IBHIKEHUE rMI0TE3b!, BbiALJICHHE
3aBUCHMOCTH MCH(lY HCCIEOYEMbIMH BCIIMYMHAMMU, oObacHeH e IO YY2SHHBIX



PE3yJIbTATOB, HCIIOJB30BAHHAIX HAYUYHLIX MOHSTHIL, TEOPUH M 3dKOHOB, yMCHHE
AENaThk BbIBOJIbI HA OCHOBAHHH MONY4YEHHBIX Pe3y/1bTaTOB;

YMEHHE BBIACNATE CYLICCTBEHHBIC NPH3HAKH BUPYCOB, KICTOK MPOKADHOT M
JYKapHOT, OIHOKIETOYHbIX W MHOIOKJIETOUHBIX OpPraHu3MOB, 0COGEHHOCTH
mpoueccoB: 0OMeHa BELIECTB M IPEBPALICHHUA YHEPIUM B KICTKE, ¢oTocuHTe3A,
IaCTHYECKOr0 ¥ JHEpPreTHYeckoro oOMeHa, XeMOCHHTEe3d. MHMTO3a. Meiiosa,
OHIIOZLOTBOPEHHH. PasMHOXKEHHA, HHAUBHAYaJIEHOI'O Pa3BHTHA opraiusMa
(oHTOrEHE3);

YMEHHUC NPUMEHSAThH MOJyYCHHBIE 3HAHUS JUIS OOBLACHEHHA GHOIOIHYCCKUX
POLECCOB M SBJICHUM, IS NPUHATHS IPAKTHYECKHX PELLEHHH B [10BCeH CEHOM
KH3HH C Lenbio obecrnevenus G€30MaCHOCTH CBOETO 3IOPOBLS M 30DOBbA
OKpYX alOLKX JIFO/ICH, COOMOAEHHS HOPM rPaMOTHOIO MOBEJIEHNS B OKPY#aioLieit
MPUPOJHOH Cpejie, NMOHUMAHHE HEOGXOAMMOCTH MCIOJb30BAHMS JOCTIKCHMIA
COBpPEMEHHOM Buonorun U OHOTEeXHOIOrUH IJist pailHOHaILHOro
MIPHPOJIONOIE30BAHMS;

YMEHHE pelllaTh 53JeMEHTapHbleé TIeHETHYEeCKMe 3ajaud Ha Moo~ M
IUrHOpUIHOE CKpPeIMBAHME, CLEMJICHHOS HACIENOBAlHE. COCTABIATL CXEMb]
MOHOFHﬁpH}lHOm CKpelIdBaHHU s [pENCKa3aHusa HacleJ0BaAHHS MPH3HAKOB Y
OpraHU3MOB,

YMEHHE BBIIOJIHATE N1a0OpaTopHble M NpPaKTHYECKUe padoThl, COOIII0IaTh
MpaBuia NpH pabote ¢ yuebHbIM U 1aGopaTopHbiM 06opyI0BaKHeN:

YMEHHC KDUTHYECKM OLEHMBaTh M HHTEPNPETAPOBATH MH(BOPMA MO
OHonorHyYecKoro comepKaHus, BKIOYAIOLIYIO NCEBIOHAYYHbIE 3HAHHA U3
Pa3NMYHBEIX UCTOYHHUKOB (CPe/CTBA MacCOBOM HH(OPMAINH, HAYYHO-IIO Ty I8 PHbIE
MATepUaikl), STHYECKHE ACIEKTBl COBPEMEHHBIX HMCCICHOBAHMI B OMOJIOIHE,
MeJMIHHe, OHOTEXHOIOTHH;

YMEHHE Co3[aBaTh COOCTBEHHBIE MHCHMEHHBIE ¥ YCTHLIC COOCLIeHHs,
0bobwas HHONOTHYECKYI0 HHPOPMALMIO H3 HECKOJBKMX MCTOUHUKOE, rPaMOTHO
HCII0/1b30BaTh NOHIATUHHBIK annapart GHONOrHMH.

IlpesmeTHbIe pe3yabTaThl 0CBOEHMS yuebHoro mpepmera «biosoruss g 11
Kaiacce JIOKHB OTpakaTh:

CQOPMHUPOBAHHOCTD 3HAHUH O MECTE H POMM GHOIOTHM B CHOTEM S HayYHOro
3HAHHS ECTeCTBEHHLIX HayK, B (bOpMHpOBaHHH COBPEMEHHOH €CTeCTBeHHO-
HAyYHOH KapTHHbI MHpa M HAYYHOIO MHMPOBOIIPEHHS, ¢ BXIAC POCCHICKHX M
3apyOCKHBIX  yuHBIX-OHONOrOB B  pasBUTHE GMONO M. (pyHKUHOFATILHOM
rPAaMOTHOCTH Y€JIOBEKa JULA PELUICHHS KU3HEHHbIX 33124

YMEHHE DPacKpbIBaTh COAEpKaHUE OMONMOTMYECKHX TEPMHIOB W I10HATHIA:
BHI, MOMYALMs, TeHODOH/, IBOTIOLHAS, IBHKYIME CHIIB! ((DAKTOPBI) IBOTIOLHH,
MPUCTIOCODIEHHOCTL OPraHU3MOB, BHI006pa30BaHKe, JYKOIOIHYCCKHe DAFTOPbI,



JKOCHCTEMa, MPOAYHEHTBbI, KOHCYMEHTHI, PeAyLeHThl, LelH  HHTalHus,
dKOJIOru4ecKas niupamuia, buoreonenos, 6uocdepa;

YMEHHE w3jaraTb OHONOrHYECKHE TEOPUM (IBONIOLMOHHAN Teon s U,
HapBuHa, cuHTeTHYecKkas Teopus 9BOJIIOLHK), 38KOHbI H 3aXOHOMCPHOCTH
(3apoubiiesoro cxonctsa K. M. Bopa, uepemosasus rnapubix HanpasieHud |
nyreit sBomouuu A. H. Ceepuosa, yuenus o Guochepe B. M. Bephanckoro),
OIpeaeiiaTe FPaHHUBI UX IMMPpUMEHHUMOCTH K KUBbIM CHCTEMAaM,

YMEHHE BJIaIeTh METO/IaMM HayYHOI'O MO3HAHMA B GHOIOMTH: Habmliocve U
OIMCAHHE JKMBLIX CHCTEM, MPOLECCOB M SBIEHHH, OprasHusallds M MpOBC,ICiue
GHOHOI"H HECKOI'O SKCIICPHUMEHTA, BBIJIBHIKCHHE r'MnoTe 3bi, BbIADTICHHE

3aBHCHMOCTH MEXKIy HCCIEAYEMBIMHA BeIHYUHAMH, oOBICHEeHHe NOJNIYy"4eHHBIX
PE3YJILTATOB, MCIIONb30BAHHBIX HAYYHBIX MOHATHH, TEOPUH M JAKOHOB, YMCHME
AeJIaTh BBIBOJIbl HA OCHOBAHHWH [10JIyYEHHBIX Pe3yJIbTaToR;

YMEHUE BbIACIATE CYNIECTBEHHBIE MPH3HAKH CTPOEHUS OHOICTHISCKHX
OOBEKTOB: BHIOB, IIOIY/IALMIA, NPOAYLIEHTOB, KOHCYMEHTOB. De€,1ylIEHTOB,
OHOreoLeH030B M 3KOCHCTEM, OCOGEHHOCTH MPOLECCOB:  HACTENCTHCHHOM
M3MEHYUBOCTH, €CTeCTBEHHOro orbopa, BHA00GpazoBays, MNpUCnocobict HOCTH
OpPraHM3MOB, JI€MCTBHS SKOJOTHMUYECKHX (AKTOPOB HA OPraiu3Mbl. [1eDeHoca
BCIICCTB W TIOTOKA SHEPrHM B IKOCHUCTEMAX, AHTPOMOI'CHHLIX HM3MCHCHMIH B
IKOCHUCTEMAX CBOCH MECTHOCTH, KpPYIOBOPOT4 BELIECTB M OHOr20XMMHYECKHX
LMKIIOB B 6rocdepe;

YMCHHE NMPUMEHSATH MMOIYYEHHbIE 3HAHUS IS OOBACHEHMs OHOIOrHYeCKHX
MPOLECCOB W ABIICHUM, [UIs NPUHATHS NPAKTHYECKHX pEeILCHHI B MOBCE I CRHOM
KU3HH C Lenbio obecneyeHUss ©G€30MacHOCTH CBOEro 3/10POBLA H  30POBbA
OKpPY:KalOLIUX JIIOJCH, COOMIONEHUSI HOPM IPAMOTHOIO MOBE/IEHNS B OKpyAaloLIeH
NPUPOAHON Cpejie, NMOHMMaHHE HEeOBXOAMMOCTH MCIIONB3OBAHIS OCTHIKEHHIA
COBPEMEHHOH OHOTOrHH IS PALHOHANLHOIO IPHPOAOTIOIb30BAIHS

YMEHHE peliaTh 3IeMeHTapHble OHONOTrHYECKHE 3a/1auH. COCTABIATH “XCMBI
[IEPEHOCA BEIIECTB H 3HEPIUU B SKOCHCTEMAX (LEIH MUTAHHS );

YMEHHE BbINONHATE J1aGOPATOPHBIE U TPAaKTHUECKAe pPadCTsl. COOII0IaTH
MpaBuia Mpu pabore ¢ yueGHbIM U 1abopatopubiM 060py A0BAHHEM;

YMCHHC KDHTHYECKM OLCHMBATh M HHTEPOPETHPOBATE HH(OPMAIHIO

Guonoruyeckoro COACPXKAaHHUs, BKIMIOYAIOIMYIO [ICeBANIIAYUIIBIC 3HAIIA U3
Pa3iM4YHbIX UCTOYHMKOB (CPEJICTBA MAaCCOBOM HHDOPMALY H. Ha/UH )-110TY THPHBIS
MaTepHalbl),  pacCcMaTpHBaTb  [ODalbHBIE  IKOJICIHUYECKHE npooneMEl
COBPEMEHHOCTH, YOPMHPOBATh MO OTHOLIEHHIO K HHM COBCTBEHITYIC MO3HIIHIO!

YMEHME CO03/aBaTh COOCTBEHHELIE IIMCBMEHHBIE M YCTHEIC coofUierus,
060011as 6HoNnornueckyro HHGOPMALIMIO U3 HECKOJIBKHX HCTOYHUKOHB, MPAMOTHO
MCII0J1b30BaTh NOHATUHHBIN annapat OUOJIOTUH.
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Y‘IEBHO-METOJJ,HHECKOE OBECIHIEYEHUE
OBPA3OBATEJII>HOF O IIPOLIECCA

OBA3ATEIbHLIE YYEBHBIE MATEPHAJIB] A YYEHHUK A

* Buonorus / [Naceunui B.B., Kamenckuis A.A., PybLos A.M. p apyrue MTlox

pen. [Taceynuxa B.B. Ammonepﬁoe obmecTso «HM3natensereo «lIpocBerueruey
METOIUYECKUE MATEPHAJIBI IS YYUTEJ 5

I Bronorus. PaGoyye fiporpammel. [Npeametnas tunus Y1eOHHUKOB «.lunus

KU3HW». 10—11 knacer - yueb. nocobue s ob1eo6pazosar.

Opranusaumii: 6a30BpIi YPOBCHE / B. B. ITaceunuk, I'. T, lseuos, T. M.

E¢umosa. — M : [Ipocsewenue, 2017 — 96 ¢,

2 Mertonuyeckoe rnocobue AHzpeeBoii H.JI. Buonorusa. 10-11 Kiacest /H.]].

Anpnpeesa, C.J0. ActaHuHa .- M. Muemosuna, 2015

HUDPOBBIE OBPA30OBATEJbHBIE PECYPChbI U PECYPCbI CETH
UHTEPHET

I Enunoe okno AOCTyNa K MHGOPMAaLIHOHHBIM pecypcam. brosnorus
http://window.edu‘ru/catalog/‘?p_rub6 udporoii 06pazosarenugiii pecypc
«ecatb cTyneneii

buomonekyspHoit IPAMOTHOCTH)

http://schoolcol] ection.edu.ru/catalog/rubr/6£d3 0000-08e3-11dc-8314-
0800200¢9a66/93255/2

2 LHudposoit o6paszoparensmmiii pecype «Mcropus nayunoro i CIICPHMEHTa»

http:/fschooIcoh’ection.edu.ru/catalog/"rubricd285



216-eb96-a7b2-0127—01c6a1db4b31/1]4723/?

3 Ludporoii obpasorarensupii pecypc «IBomoLHonHas:
naboparopus

http://schoolcol]ection.edu.ru/catalogfrubr/Zf?_dfél
fb—6240-4c42—b476—1bf]3538b678/

4 Enunas komnekims LH(pPOBBIX 06PazOBATENbHbIX pecypcoshitp://school-
collection.edu.ru/

5 OTKpEITBIH GaHk TecTOBLIX 3ananui OUTIH. Buonorus
http://os.fipi.ru/tasks/6/a

Ludporoit o6pazosarenpubii pecypc «buoTexHonorms»
http://schoolcol lection.edu.ru/catalog/rubr/| f5aaed b-b05d-4d1¢-afc8-
€247f48d3eb0/118918/7

7 Iucposoii 06paszosarenbubiii pecypc «buoxumusy
http://schoolco]Iection.edu.ru/catalog/mbr/947bca92—5aI 5-b954-69e0-

8b9cceeda3es/
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