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HOACHUTEJBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMmbl O OHOJIOTUU TEOPETHUUECKYI0 OCHOBY A
onpeeieHus] MOAXOA0B K (OPMUPOBAHMIO COAEP)KaHMUS Y4eOHOTro mMpeaMera
«buosiorus»  coctaBWIM: KOHIENTyalbHble TnonoxkeHus DIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH IICJICH, COIEPKAHUs, PE3YJIbTaTOB 00YUEHUS U TPEOOBAHMIA
K YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOKEHUS 00 OOIMMX TMENSIX W MPUHITUIAX,
XapaKTEepU3yIOMIMX COBPEMEHHOE COCTOSIHUE€ CHUCTEMBbl  CPEIHEro  OOIIero
oOpazoBanusi B Poccuiickoit ®enepanuu, a TakkKe TMOJOKEHUS O clenuduke
Ouosiornu, €€ 3HAYEHUM B TIO3HAHUM KUBOW TMPUPOABI U  OOECIECUCHUU
CYIIIECTBOBAaHUS uesloBeueckoro oOmiectBa. CorjacHO Ha3BaHHBIM TMOJIOKEHUSM,
OTpeIeJIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI 110 OMOJIOTUU U €€ CTPYKTYypA.

[Iporpamma 1o 6uonoruu JaéT MpeacTaBlIeHUE O LEesiX, 00 oliel crpaTeruu
oOy4eHHUsI, BOCIIUTAHUS U PA3BUTHUSI OOYYAIONINXCS CPEJCTBAMU y4eOHOTO MpeIMeTa
«buonorus», onpeaenser o0s13aTeIbHOE MPEIMETHOE COJIEp)KaHUE, €ro CTPYKTYpY,
pacripefiefieHde 1o pasliellaM U TeMaM, PEeKOMEHJIYEMYIO IOCJIeI0BaTeIbHOCTh
M3y4deHUs y4eOHOTO Marepuaia ¢ YYETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX
CBs3€H, JIOTMKM O0pa30oBaTeIbHOTO MPOIECCa, BO3PACTHBIX  OCOOCHHOCTEU
0o0yJarommxcs.

B nporpamme nmo OMOJ0THM TaK)XKe€ YUYUTHIBAIOTCS TPEOOBAHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalmpeAMETHBIM U TMPEIMETHBIM pe3yjbTaraM OO0ydeHus B
(hopMHUPOBAaHUHM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBLHON JEATEIbHOCTH/y4eOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa30oBaHUsI.

B nporpamme mo 6umosioruu (10—11 kmaccel, 0a30BbIil ypOBEHb) peaii30BaH
NPUHIUI TPEEeMCTBEHHOCTH B M3y4YeHMHM OWOJOruMM, Onarojgapss 4eMmy B HeW
MPOCMATPUBACTCS  HAMPABJICHHOCTh Ha  Pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(hOpMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO MUPOBO33PEHHUS, IIEHHOCTHBIX OPUCHTAIIUN
JUYHOCTHU, YKOJIOTHYECKOTO MBINIJICHUS, TIPEICTABICHUN O 3JOPOBOM 00pa3e KU3HH
1 OEpeXXHBIM OTHOIICHHUEM K OKpYyXarliel mpupogHoit cpene. [loatomy Hapsiay c
M3y4eHueM OOIEeOMOIOTUUECKUX TEOpUid, a TakKe 3HAHUM O CTPOECHUU IKUBBIX
CHUCTEM Pa3HOTO paHra M CYHIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HHUX IMPOIECCOB B
mporpamMme 1o OHMOJIOTHH YJEJICHO BHUMAaHUE MCTOIb30BAHUIO TIOJIYYCHHBIX 3HAHUN
B T[IOBCEJHEBHOM JKU3HM [Ji1 pEUIEHUs MPUKIAAHBIX 3aJad, B TOM YHCIIE:
npodUIaKTUKA HACJIEJACTBEHHBIX 3a00JI€BaHUI 4YeIOBEKa, MEIMKO-T€HETUYECKOTO
KOHCYJBTUPOBaHMS, OOOCHOBAHHSI ASKOJOTHMUYECKU I1€JIECOO00PA3HOrO TMOBEACHUS B
OKPYXaIEH TPUPOJAHOM Cpele, aHAIN3a BIUSHUA XO3IMCTBEHHOW AEATEIBHOCTH
YeJIOBEKa Ha COCTOSIHUE MPUPOJHBIX M HMCKYCCTBEHHBIX JKOCUCTEM. Y CHIICHHE
BHUMAHMSI K TPUKIAJAHOW HANpaBJICHHOCTH Yy4eOHoro mpenmera «buosorus»
NPOJUKTOBAHO HEOOXOJAMMOCTBIO OOECIEeYEHUsl YCIOBHMM Il PEIICHHs] OJHON U3



aKTyaJbHBIX  3a7a4  IIKOJBHOTO  OHOJOTMYECKOro  o0pa3oBaHUs, KOTopas
npenmnosiaraetT (HOpMHUpPOBaHHE y OOYYAIOMIMXCS CIOCOOHOCTH aJaNTHPOBATHCA K
MU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLLIErOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpeHero o01ero 0opa3oBaHusl 3aHUMAET BaXKHOE MECTO.
Ona obOecneunBaeT (GopMuUpoBaHHE y OOYYAIOIIUXCS TMPEACTaBICHUN O Hay4dHOU
KapTUHE MHUpa, pacuupsieT W o0000m@aeT 3HaHUS O IKUBOM mpupoxae, e€
OTJIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMyd W DBOJIIOLWH, CO3MAET
YCIIOBUS JJIs1: TO3HAHUS 3aKOHOB JKMBOM MPUPObl, GOpMUPOBAHUS (PYHKIIMOHATBHOM
I'PaMOTHOCTH, HaBBIKOB 3/I0pOBOr0 M 0€30macHOro odpasza *W3HH, SKOJOTHYECKOTO
MBIIUIEHNS, IEHHOCTHOI'O OTHOIIECHHMSI K )KMBOU MPUPOJIE U YEIIOBEKY.

bonpiioe 3HaueHue OUMOJOTUsS UMEET TaKKe I PELICHUs BOCHUTATENbHBIX U
pa3BUBAIOIIKX 3a7a4 CPEAHEro o0Iero 00pa3zoBaHusl, COIMATU3AIUN 00yJaArOITUXCS.
N3yuenue Oounonoruu oOecrieynBaer YCIIOBUS TUIS (dbopmHpoBaHUs
WHTEJUICKTYalIbHbIX, =~ KOMMYHHMKAIlMOHHBIX W  HMH(QOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HWHTETpali OHOJOTHYECKMX 3HAHUU C
MPEACTABICHUSIMU U3 APYTMX Y4EOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUH U
reorpaguu. Ha3aHHbIE TOJOXKEHHS O NpPEIHAa3HAYEHHH YYEeOHOro MperMeTa
«buonorus» cocTaBUIM OCHOBY [UIsl OINpEAeNeHUs MOJIXOJ0B K OTOOpy u
CTPYKTYPUPOBAHHUIO €TI0 COJIEPKaHUs, IPEICTaBICHHOTO B IporpaMMe Mo OMOJIOTHH.

Ot6op comepxkanusi yueOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3UIUH KyJIbTYpOCOOOpPAa3HOrO TMOJX0Ja, B COOTBETCTBHM C
KOTOPbIM 00ydYaroumecss JOJKHbI OCBOWUTh 3HAHUS W yMEHUS, 3HAYUMBIE MJiA
(dbopMupoBaHus O0IIEH KYJIbTYpHhI, ONPEAESIONIe aJeKBaTHOE MMOBEICHUE YeIOBEKa
B OKpY’)KaloIlleW TPHUPOJHON Cpele, BOCTPEOOBAHHBIC B TIOBCEIHEBHOM JKWU3HU H
MpaKkTUYECKOM AesTenbHOCTH. Ocoboe MEecTo B 3TOM CUCTEME 3HAHUHM 3aHUMAIOT
AJIEMEHTBhl  COJEpXkKaHUs, KOTOphIE CIY>KaT OCHOBOM i (HOPMHUPOBAHUS
MIPE/ICTABICHUIM O COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHE MUpPA U LIEHHOCTHBIX
OpUEHTALMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHM3allM  OHOJOTHYECKOTO
oOpa3oBaHUs.

CTpyKkTypupoBaHUE COJEpX aHUs Yy4eOHOro marepuajga B Mporpamme o
OMOJIOTUM  OCYILIECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHHsSI 3HAHUU 00
OTJIMYUTEIBHBIX OCOOEHHOCTSIX KUBOW MPHUPOABI, O €€ YpOBHEBOM OpraHu3alluu U
ABOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTpPYKType yueOHoro mpeamera «buomorus»
BBIJICJICHBI CIEAYIOIIHNE COJEpKaTellbHble TuHUMU: «buosorna xak Hayka. Metozsl
Hay4yHOro mno3HaHus», «Kiierka kak Ouosornueckas cucrema», «OpraHuszM Kak
Oouonoruyeckas cucrema», «CucreMa M MHOrooOpazue OpPraHMYEeCKOro MHUpPay,
«OBONIOLMS KUBOU NPUPOABD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

Lenp wu3ydenuss ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOy4YalIMMHCS  3HAHUSIMH O  CTPYKTYpPHO-()YHKIIMOHAJIHHOM



OpraHU3alliy KUBBIX CHCTEM Pa3HOr0 paHTa W MpUOOpETEeHHe YMEHUN MCIO0JIb30BaTh
ATU 3HAHUS JJI1 TPAMOTHBIX JIEUCTBUU B OTHOILIEHUH OOBEKTOB KMUBOW MPUPOJIBI U
PEIICHUS Pa3IMYHbIX KU3HCHHBIX TIPOOJICM.

JlocTmxeHnue menu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 06a3oBOM
ypOBHE 00eCTIeUrBaETCs PEIICHUEM CIISAYIOIINX 3a/1ay:

OCBOEHHE OOYYaIOITUMUCS CHUCTEMbl 3HAHUM O OHOJOTHYECKUX TEOPHUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MPaBUJIaX, CIYXKaIlUX OCHOBOM
st OPMHUPOBAHMS TIPEACTABICHUA O ECTECTBEHHO-HAYYHOW KapTHHE MHUpPA, O
METO/IaX HAy4YHOTO MO3HAHUS, CTPOCHUH, MHOTOOOpa3sMU U OCOOEHHOCTSIX MKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3allMH, BBIIAIOIIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJIEIOBAaHMSIX B OMOJIOTHH,

dbopmMupoBaHrue Yy OOy4YalOlUXCAd TO3HABATEIBHBIX, HWHTEUICKTYyAIbHBIX M
TBOPYECKUX CIIOCOOHOCTEM B TMpollecCe€ aHaM3a JaHHBIX O MYTIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3TJISAJ0B, UACH W TOAXOJOB K H3YYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YpOBHS OpraHU3aluu;

CTAQHOBJICHHE Yy oOOydalolmuxcs oO0mel KyabTypbl, (QYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHHI OOBSICHATh WM OLICHUBATH SIBICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOJIbI HA OCHOBAHUU 3HAHUU M OIbITA, OJYYEHHBIX MPU U3YUYECHUH
OMOJIOTHH;

dbopmupoBaHue y O0OydYaromUXcsi YMEHUW WJUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEbHOCTU 4YeJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTAaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOAUMOCTH OCPEKHOTO OTHOIICHUS K HEH, COOIMIOCHUS] STUUCCKUX
HOPM IIPU IPOBEIECHUH OMOJIOTMYECKUX UCCIEOBAHUM;

OCO3HAHME IIEHHOCTH OHOJIOTMYECKUX 3HAHUM Ui TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN W YMEHWI B MOBCEIHEBHOW >KM3HU IS
OLICHKHU TOCJIEICTBUN CBOEM NEATEIBHOCTH IO OTHOLICHUIO K OKPYKAKOLIEH CpeEne,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00JIeBaHUM.

B cucreme cpeagnero oOmiero oOpaszoBanus «buosnorus», wusydaemas Ha
0a30BOM ypOBHE, SBISIETCS OO0S3aTEIBHBIM YYEOHBIM TPEIMETOM, BXOASIINM B
COCTaB MpeaMeTHOM 00acTh « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.

Jlns u3ydeHus: OMoJoru Ha 0a30BOM yYpOBHE CpeHEero oo0Iero oopasoBaHus
otBoauTCs 68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henento), B 11 knacce — 34 yaca
(1 yac B HezeIO).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMU, TEXHUYCCKUMU U
JIPYTUMHU €CTECTBEHHBIMU HaykaMu, (uigocodueil, 3TUKOW, ICTETUKOW U TPaBOM.
Ponb O6uonoruu B GopMHpOBAHWK COBPEMEHHON Hay4dyHOH KapTuHbI Mupa. Cucrema
OMOJIOTUYECKHUX HaYK.

Metoabl TO3HAHUST KUBOW MPHUPOJIbI (HAOIIOICHUE, YKCIIEPUMEHT, OMUCAHUE,
U3MepeHue, Kiaccuukaiys, MoAeIMPOBaHUE, CTaTUCTHYECKasi 00paboTKa JIaHHBIX ).

JlemoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU PUPOIBD.

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcmonb3oBaHHE pa3IMUYHBIX METOJIOB TpU
M3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

Xusble cucteMbl (OMOCUCTEMBI) Kak MpeAMET u3ydeHusi Ouonoruu. Otnuune
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOBI.

CaoiicTBa OMOCUCTEM M HX pa3zHOOOpa3ue. YPOBHU OpraHU3AIMH OMOCHUCTEM:
MOJICKYJISIPHBINA, KJIETOYHbIM, TKAHEBBIM, OPTaHU3MEHHBINW, MOMYJISIIMOHHO-BUI0BOM,
HKOCUCTEMHBIN (OMOTe0LIEHOTUYECKUH ), OMOC(hEPHBI.

JdemoHcTpanuu:

Tabmuubr 1 cxembl: «OCHOBHBIC TMPU3HAKU KU3HW», «YPOBHU OpraHU3AIUU
KABOU IIPUPOIBI».

O6opynoBanue: mojenb mosiekyisl JJHK.

Tema 3. Xumnueckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKUN COCTaB KIIETKH. XHWMHUYECKUE DIJIEMEHTBI: MaKpPOIJIEMEHTHI,
MHKpPO3JIeMEeHThl. Boa 1 MuHEepanbHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHbIX BemecTB B kierke. [lommepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJKOB.
He3zameHumble U 3aMEHUMbIE aMUHOKUCIIOTHI. AMWHOKHUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~ OCIKOBOW  MOJEKyJNbl (TMEpBUYHAS, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XUMUYECKHUE CBOMCTBA 0eIKOB. buonorndyeckue GyHKIum
OEJIKOB.



depMeHThl — OHoJornyeckue Karanuzatopbl. CTpoeHue (hepMeHTa: aKTUBHBIN
HeHTp, cyocrtpatHas creuupuyHocts. Kodepmentsl. Butamunbl.  Otianuus
(epMEHTOB OT HEOPTAHMYECKUX KAaTaIN3aTOPOB.

VYrieBoapl: MOHOCaxapuabl (TJII0OK03a, pudo3a U Je30Kcuprub03a), Arucaxapuibl
(caxapo3a, JaKkTo3a) U MoJUcaxapuibsl (Kpaxmay, TIUKOIeH, LEeJUTI0I03a).
buonornyeckue QpyHKIIMU YTII€BOJIOB.

Jlumunel:  Tpurnuauepunabl,  Gocoaunuabl, crepounsl. ['uapoPUIBHO-
ruzpodoOHbIe cBoMcTBa. buonornueckue pynkuuu aunuaos. CpaBHEHUE YTIIEBOIOB,
OEJIKOB U JIUTIUIOB KaK HICTOYHUKOB YHEPTHUHU.

Hyknennoseie kucnorel: JIHK wu PHK. Hykneorunst — MoHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenne u pynkuuu [IHK. Crpoenne m ¢pynxuum PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[utonorus — Hayka o kineTtke. Kierounas teopuss — npuMep B3anUMOJECUCTBUSA
ujel U pakToB B HAYYHOM MO3HAHUH. MeTObl N3YUYEHUS KICTKH.

Krnerka kak nenoctHas kuBasi cucrema. OOmue MpuU3HaKu KIETOK: 3aMKHYTas
Hapy>kHasg memOpana, Mosekynbl [JHK kak renernueckuil annapar, cuctema CUHTE3a
Oeka.

Tunsl KIETOK: dyKapuoTHyecKas u rnpokapuornyeckas. OcoOEHHOCTH CTPOEHUS
npokapuotuyeckon — kietku.  Kierounass  crenka — Oakrepuit.  CTpoeHue
AYKapUOTUYECKON KJIeTKH. OCHOBHBIC OTIUYHS PACTUTEIbHOM, )KUBOTHOU U TPUOHON
KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIETOYHAs CTEHKA, TJIMKOKAJIUKC, MX
¢bynkuuu. Ilnasmatudeckas memOpana, e€ coiictBa U (pynkiuu. [{utomnasma u eé
opraHounbl. OmHomemOpanHble opraHouasl kietku: OJIIC, ammapar ['ombmxu,
m30coMbl.  [loryaBTOHOMHBIE OpraHOWAbl KIJIETKH: MUTOXOHJPHUH, IUIACTHUJBL.
[Ipoucxoxxnenne MUTOXOHApUM W Tuactuia. Buael mmactua. HememOpaHHbIE
OpPTraHOU/IbI KJIETKU: pUOOCOMBI, KJIETOYHBIN IIEHTP, IIEHTPHUOJIH, PECHUYKHU, KTYTUKH.
OyHKIUKA OPraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynstopubiii 1eHTp KieTku. CTpoeHue siapa: siepHas 000J0uKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnOpT BEIECTB B KIETKE.

JdemoHcTpanuun:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Jnarpammel: «PacnipeniesiecHue XMMUYECKUX DJIEMEHTOB B HEKUBOU MPUPOAEY,
«Pacrnpenenenne XuMAYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuubr u cxemsl: «llepuommueckass TabmMIla XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHne MOJIeKYybl BOAbD», «brocuuTes Oenkay, « CTpoeHHE MOJIEKYJIbI OelKay,
«Ctpoenue ¢epmenta», «HyxneunHossie kuciaotel. JJTHK», «CTpoeHue Momnekymbl



AT®», «CtpoeHne 3yKapHOTHYECKON KIETKW», «CTPOEHUE KUBOTHOW KIIETKNY,
«CTpoeHHE pacCTUTENBHOW KIETKW», «CTpoeHHE MPOKAPUOTHUECKOW KIIETKW,
«CTpoeHue Aapa KIETKN», «YTIEBOAbD, «JIumuasn.

O6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyJIOBaHUE MJid MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, HKCIIEPUMEHTOB, MUKPOINpENnapaThl pPacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHUAIIbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatropnas pabora No 1. «M3ydyeHue KaTaIUTUYECKOM aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WK KaTajlasbl).

JlabopatopHas paborta Ne 2. «3ydyeHue cTpoeHus: KJIETOK pacTeHUH, >)KUBOTHBIX
1 OaKTepuil 1ol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX OMHUCAHUEY.

Tema 4. ’KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BemliecTB, WM METab0Iu3M. AcCUMWIISALUS (TJIACTUYECKUNH OOMEH) U
JTUCCUMUJIISIUSL  (PHEpreTHYecKuid OOMEH) — JBe CTOPOHBI €IMHOIO0 IMpoliecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHMsI BEHIECTB U DHEPIUM B IOHWMAaHUU
MeTadoJIu3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBINA U reTepoTpodHsblil. Poib GpepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHUN YHEPTHH B KIIETKE.

®dotocunTe3. CBeToBast 1 TeMHOBas (a3bl poTocuHTe3a. Peakimu porocuHTe3a.
DddextuBHOCTh (hoTOCHMHTE3a. 3HaueHHWe (OTOCHHTE3a JJIA JKM3HM Ha 3emile.
Bnugaue ycnoBuil cpeapl Ha  (QOTOCMHTE3 W CHOCOOBI  MOBBILIEHUS €O
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMoCcHHTe3. XEeMOCHHTE3UpYIoIKe OakTepuu. 3HAYCHHUE XEMOCHHTE3a IS
KU3HH Ha 3eMIe.

DHepreTuueckuii oOMeH B KIIeTKe. PaciierieHne BeIIecTB, BbIJCICHUE U
aKKyMYJMPOBAHUE HPHEPTrUU B KIIETKE. DTalbl SHEPreTu4eckoro oomena. ['nmukomnus.
bpoxxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WIA KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunmpoBanne. IhHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakiuu marpuunoro cuHte3a. [enermdeckas wuHpopmanus wu JIHK.
Peanuzauus reHernueckod uHpopManuum B KiIEeTKE. ['@HeTHYECKHid KO W €ro
cBoiictBa. Tpanckpunius — marpuunblii cunte3 PHK. Tpauncmsius — OuocunTes
Oenka. Orambl TpaHcisuu. KoaupoBanue amuHOKucIOT. Pons pubocom B
OouocuHTe3e OenKa.

Heknerounsie dhopmbl xu3au — BUpychl. Mctopust otkpsitus Bupycos ([1. .
NBanoBckuit). OCOOEHHOCTM CTPOCHHA M JKU3HEHHOTO IMKJIAa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, ’KUBOTHBIX U YEJIOBEKA, BHI3LIBAEMbIE BUPYCaMHU.
Bupyc ummynonedunura yenoBeka (BHUY) — Bozoymutens CIIMla. OOpathas
TPaHCKPHUIILIKSA, peBepTa3za u uHTerpasa. [IpodpunakTika pacnpocTpaHeHUs BUPYCHBIX
3a00s1eBaHUM.



JdeMoHcTpanuu:

[Toprpersr: H. K. Konsuos, . U. UBanosckui, K. A. Tumupsises.

Tabmuet u cxembl: «Tunbel nutanus», «Merabonuzm», «MUTOXOHAPUS,
«JHepreTuyeckuii ooOMeH», «Xioporiact», «Potocuntesy, «Ctpoenue JIHK»,
«Ctpoenue u GyHKUMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTuueckuil Kom,
«Bupycoe», «bakrepuodarn», «CrpoeHue u sxku3HeHHbIM nukin Bupyca CIIM/la,
Oakrepuodaray, «Pemmxarus JTHK.

Ob6opynoBanue: monenu-ammukanuu «Yasoenue [IHK u Tpanckpummsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounbli 1MKI, WIM KU3HEHHBIM LUK KiIeTku. HMHTepdaza u MHUTO3.
IIponiecchl, mpoTekaronue B uHTep(daze. Perumkamuss — peaxkius MaTpUYHOTO
cunteza JIHK. Crpoenune xpomocoMm. XpoMOCOMHBIA HAa0Op — KapUOTHIIL.
JINTUTOWMTHBIN ¥ TarIOUAHBIA XpOMOCOMHBIE HaOOphl. XpoMaTusl. LluTonornyeckue
OCHOBBI Pa3MHOXEHHUS Y HHAUBUYAIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — muto3. Cramgmm murosa. IIpomecchl, Mpoucxonasimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemast rubesb KJIETKU — arornTo3.

@®opMbI pa3MHOKEHHUS OPTraHW3MOB: Oecroysioe W MojoBoe. Buasl Gecrosioro
Pa3sMHOXEHUSA: JICJIEHHE HAaJABOE, I[I0YKOBAaHWE OJHO- M  MHOIOKJIETOYHBIX,
CIIOpooOpa3oBaHUe, BETEeTaTHUBHOE pa3MHOXXKeHUe. VCKYyCCTBEHHOE KIIOHUPOBAHHE
OPTraHU3MOB, €r0 3HAYEHHUE JJIsI CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €70 OTIUYHS OT OECIIOJIOTO.

Meiio3. Craguun wmeiosa. Ilpouecchl, mpoucxoisuige Ha CTaausaX Meno3sa.
IToBenenne xpomocom B Meiio3e. Kpoccunrosep. brosiornueckuii CMbICT U 3HAYEHUE
Meno3a.

["amerorenes — nporecc oOpa3oBaHUs MOJIOBBIX KJIETOK Y JKMBOTHBIX. [1osi0BBIC
KeJe3bl: CEMEHHUKH U sudHuKH. OOpa3oBaHNe U Pa3BUTHE TOJOBBIX KIETOK — FraMeT
(cmepmaro3ous, sIMIEKIeTKa) — criepMaTorenes u oporeHes. OCOOEHHOCTH CTPOSHUS
SMUEKIETOK U criepMaTto3onioB. OmnoaorBopenue. [laprenorenes.

NunuBuayanpHoe  pa3BuTue  (OHTOTreHe3). OMOpPHOHAJIBLHOE  Pa3BUTHE
(amOpuorenes). Jranbl SMOPHOHATBLHOTO PAa3BUTHS Y TO3BOHOYHBIX IKUBOTHBIX:
IpoOJieHre, TacTpyisius, opraHoreHes. IlocTamOpuoHanbHOE pa3BUTHE. THUIIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS: TIPSMOE, HEMpsiMoe (TMUUHOYHOE). BiustHue cpeap
Ha pa3BUTHE OPTAaHU3MOB, (PAaKTOPHI, CIOCOOHBIE BBI3BIBATh BPOXKAEHHBIC YPOICTBA.

Poct m pasButue pactenuit. OHTOT€HE3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHSL.

JeMmoHCcTpanum:



Tabmuubr u  cxembl: «®DOpMbI Pa3MHOXKEHHUS OpPraHU3MOBY», «JIBoiiHOE
OIUIOJIOTBOPEHME Yy LBETKOBBIX pacTeHuil», «BereratmBHOe pa3sMHOXKEHUE
pacTeHui», «Jlenenne KieTku 6akTepuin», « CTpOCHHE MONOBBIX KIETOK», «CTpoeHHe
xpomocoMbl», «Knetounslii mukim», «Pemmukanms JHK», «Mwutos», «Meios»,
«IIpsimoe u Henpsmoe pa3BuTue», «['aMeTroreHe3 y MIECKONMUTAIOIINX U YEIIOBEKay,
«OCHOBHBIE CTAJIUA OHTOTCHE3AY.

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30uibl
MJICKOITATAIOWIETOY, «SHMIeKneTka miekonuraromero», «Kapuokunes B KieTkax
KOpEIIKa JyKa», MarHuTHas MoJeib-anmukanus «Jlenenne knetkn», moaens JHK,
Moielib MeTadazHOl XPOMOCOMBI.

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabdora No 3. «HaOmiomeHwe MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKa JIyKa HA TOTOBBIX MUKPOMPENapaTaxy».

Jlabopatopnas paborta Ne 4. «3yyeHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKponpenapaTax».

Tema 6. HacsieAcTBEHHOCTh M1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3anaum reHeTuku. Mcropus pa3BuTHs reHETUKU. Ponb niuTonoruu u
HMOPHOJIOTUN B CTAHOBJICHUU TEHETUKHU. BKag poccHiickux u 3apyO0eKHbIX yUEHBIX
B Pa3BUTHE TEHETUKU. MeTObl TEHETUKHU (THOPUIOIOTHYECKUH, IUTOTCHETUYECKH,
MOJIEKYJISIpHO-TeHETHUECKU). OCHOBHBIE TE€HETHYECKHE MOHATUSA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaXx CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAHUSI MPU3HAKOB, YCTaHOBJIECHHbIE ['. MeHnaenem.
MoHoruOpuiHOe  CKpellMBaHWEe. 3aKOH eauHOoOOpa3usi THOPUIIOB  IEPBOTO
nokoJjieHus. [IpaBuino noMuHUpOBaHMs. 3aKOH pacIlEIUICHHs] NpU3HAKOB. ['nmnoresa
YUCTOTHI raMeT. [1oHOe 1 HemoJIHOe TOMUHUPOBAHUE.

JlurnbpuaHoe CKpelllMBaHue. 3aKOH HE3aBHUCUMOI'O HACJEOBAHUS MPU3HAKOB.
[{utoreHeTuueckue OCHOBBI JAUTHOPUIHOTO  CKpEIIMBaHUS. AHaIU3UPYIOIIEE
CKpemuBanue. Vcrnonp30BaHue aHaAIM3UPYIOLWIETO CKPEIIMBAHUS JJISI ONPEICIICHUS
Te€HOTHUIIa OCOOHU.

CuermienHoe HacienoBaHue npusHakoB. Pabora T. Moprana no CrenjieHHOMY
HACJIeIOBAaHMIO T'eHOB. HapylieHue cuerieHus reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | eHeTUUeCKHe KapTBhl.

I'eneTtnka mosia. XpOMOCOMHOE ONpEAEICHUE MoJjia. AyTOCOMBI U TIOJIOBBIC
XpOMOCOMBI. ['OoMOramMeTHele H TreTeporaMeTHble oOpraHu3Mbl. HacienoBaHue
MPU3HAKOB, CIIETIJIEHHBIX C MOJIOM.

N3meHunBoCTh. BHbl M3MEHUMBOCTH: HEHACIEICTBEHHAs M HACIEICTBEHHAS.
Ponp  cpempl B HEHAcCIHEOCTBEHHOM  HM3MEHUYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHOW M3MEHUYUBOCTH. BapualvOHHBIA psii U BapUaIllMOHHAs KpPUBas.



Hopwma peakiuu nipusHaka. KonndecTBeHHbIE U KAYECTBEHHBIE IPU3HAKU U UX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON H3MEHYMBOCTH.

HacnencrBenHnas, WM TEHOTUIIMYECKas, U3MEHUYUMBOCTh. KomOuHaTHBHAas
U3MEHYMBOCTb. Meio3 W TMOJOBOM TMpoIlecC — OCHOBAa KOMOWHATHBHOM
M3MEHUYMUBOCTU. MyTanmoHHass u3MeHYuBOCTh. Kiaccudukanus MyTaiuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ NpUYUHBI MyTaluid. MyTtareHHble (HakTOpHI.
3aKOH TOMOJIOTHYECKUX PSAIOB B HacieacTBeHHo n3menunBocty H. Y. BaBunosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl TE€HETHKU
YeJIOBEKAa: TeHEAIOrMUeCKHil, OJU3HEIOBbIN, ITUTOTEHETUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKUM. CoBpemeHnHOE ONPEIEIICHHE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUpPOBAHUE, TCHOTUIMPOBAHWE, B TOM YHCJIE C IMOMOIIBIO
[111P-ananu3a. HacnenctBenHsle 3a00IeBaHMs YEI0BEKA: T€HHBIC OOJIE3HH, OOJIE3HU
c HACIIEICTBEHHOM IPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HHU.
Comartnueckue # TreHepaTuBHble MyTanuu. CTBoJIOBbIE KIETKHA. [IpuHIMIBI
3I0pOBOTO 00pa3a *KU3HHU, TUATHOCTUKHU, MTPOPUIAKTUKU U JICUCHUSI T€HETUYECKUX
Oosie3Hel. MeauKo-TeHETUYECKOe KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEAUITUHCKOM
TC€HETUKHU B MPEJAOTBPAIIEHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBunos.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKpPEIIMBAaHUE U €0 IUTOTCHETHYEeCKas
OCHOBa», «3aKOH PacCUICIJIEHUS U €r0 HUTON€HETUYECKasi OCHOBa», «3aKOH YHUCTOTHI
rameT», «Jlurnbpunnoe ckpemnuBanuey», «l{uronornyeckue OCHOBBI AUTUOPHUIHOTO
CKpemuBanus», «Meio3», «B3anmoaencTBrUE aJUIeNIbHBIX T'€HOBY», «l €HeTHueckue
KapThl PAaCTCHMM, >KMBOTHBIX M YEJIOBEKa», «l €HeTHKa Mojia», «3aKOHOMEPHOCTH
HacJIeJJOBaHUs, CIEIJIEHHOro C Tojiom», «Kapuotumel uemoBeka MU >KUBOTHBIXY,
«Bugel m3meHunBoCcTH», «MoauduKaMoHHass W3MEHYUBOCTHY, «HacnenoBanue
pesyc-baktopay, «I'eHeTuka rpymm KpoBm», « MyTarimoHHas U3MEHUYUBOCTDY.

OGopynoBanue: MoJenu-anmmiIukanud  «MOHOTHOPUAHOE  CKpEIIMBAHUE,
«Henonnoe  nomuHupoBanue», «Jurmbpugnoe ckpemmBanue», «llepekpéct
XPOMOCOM», MUKPOCKOT ¥ MHKporpemnapaT «JIpo3oduia» (Hopma, mytanuu Gopmsl
KPBUIbEB M OKPACKU Tela), Tepoapuii «['opox moCeBHOM».

JlaGopaTopHble 1 NpaKTHYeCKUEe PadoThI:

JlaGoparopHass padora Ne 5. «M3ydyeHue pe3ylbTaTOB MOHOTHOPHIHOTO U
TUTHOPUIHOTO CKPEIIMBAHUS Y IPO30(HIIbI HAa TOTOBBIX MUKPOTIPENapaTax».

Jlabopatopuast pabora Ne 6. «M3ydeHue moauuKanuOHHOW M3MEHYUBOCTH,
MMOCTPOCHUE BAPUALMOHHOTO PSifia U BAPUALIMOHHON KPUBON».



JlabopatopHasi pabora No 7. «AHanu3 MyTauuid y Apo30(uiibl Ha TOTOBBIX
MHKponpenaparax».

[Ipaktrueckas padora Ne 2. «CocTaBiieHue U aHaIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka M IPOILECC. 3apOKICHHUE CENEKIMU W JOMECTUKAIU.
VYyenue H. 1. BaBunoBa o 1eHTpax MPOUCXOXKIEHUS U MHOTO0Opa3usi KyJIbTYpPHBIX
pacteHui. LIeHTpbl IpOUCXO0KAEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOJIbI CelleKIIMU. MacCoBBI U MHAUBUIYaJIbHBIA OTOOPHI B
CEJICKIMU pPACTEHUM M KUBOTHBIX. OneHka »3KcTepbepa. bBIM3KOpOACTBEHHOE
CKpelmirBaHue — UHOpuauHr. Yucras nuHug. CKpellMBaHHWE YHUCTBHIX JIMHUM.
I'erepo3uc, wim rubpunHas cuia. HepoacTBEHHOE CKpellMBaHUE — AyTOPHJIMHT.
Otpanénnas rubpuanzanusa u e€ ycnexu. CKycCTBEHHBIM MyTareHe3 W MOJy4YeHHe
ITOJIUIUIONIOB. [JJOCTHMKEHNS CENEKINN PACTEHHUM, JKUBOTHBIX 1 MUKPOOPTaHNU3MOB.

bruorexHoOTHsT Kak OTpaciib IPOU3BOACTBA. ['€HHAas HMH)KEHEpuUs. OTambl
co3nanusa pekomOuHantHOM JIHK wu TpaHcrennsix opranuzmoB. Kierounas
nmxkeHepus. Krnetounsle KyabTypbl. MUKPOKIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KiloHnpoBaHnue  BBICOKONPOIYKTHBHBIX  CEJIBCKOXO3SWCTBEHHBIX  OPraHU3MOB.
Dkojorudeckue u arndeckue mpoodnemsl. MO — renernuecku MoaupUIUPOBaHHBIE
OpPraHU3MBI.

JlemoHCTpauuu:

[Toptpetsi: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuubr u cxembl: Kapta «L[eHTphl NPOUCXOXKACHUS W MHOrooOpaszus
KYJbTYPHBIX pacTeHui», «Ilopoabl qoMamHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanénnas rubpuausaius», «PaboTel akagemuka M. @. VBaHoBay,
«Ilomunnougus», «OO0BEKTHl OUOTEXHOJOTUM», «KileTouHble KyNbTYphl U
KJIOHHpOBaHME», «KOHCTpyHnpoBaHHE U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBanue: MyJISKA TUIOAOB U KOPHEIUJIONOB JTUKUX (OPM M KYJIbTYPHBIX
COpPTOB pactenuii, repbapuii «CenbCKOX035ICTBEHHBIE PACTCHHSI.

JlaGopaTopHble 1 NpaKTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOAbI W JOCTHXKEHHUS CEJEKIMM PACTEHHU U
KUBOTHBIX (HA CEJIEKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATEIbHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHMBEPCUTETa WIM HAYYHOTO

LEHTpa)».
11 KJIACC

Tema 1. DBoJIOLIMOHHAA OMOJIOTHA.



[Ipennocbulkn BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUHU. BOJIOLUOHHAS
Teopust U1 €€ MecTo B Ouoisiornu. BiusHME 3BOIOLMOHHON TEOPUM HA Pa3BUTHE
OHMOJIOTHH U JPYTUX HAYK.

CBugerenscTBa  dBOJONUU. [laneoHTONOrMYECKME:  TMOCIENOBATENBHOCTD
NOSIBJICHUS BUJOB B TMAJCOHTOJIOTMYECKON JIETOMUCH, TIEPEXOAHbIE (DOPMBI.
buoreorpaduyeckue: cxoacTBo U pazianune GayH u Gaop MaTepuKoOB U OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOJACTBA M pPAa3IW4yUsi SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHbBIEC, AHAJIOTMYHBIE,
pYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METabONIMYECKUX NyTed Yy Bcex
OpraHU3MOB.

OpomonnonHas teopus Y. JlapBuHa. IIpeanoceulku  BO3HMKHOBEHUS
napBuHU3Ma. [[BrKylime cuiibl 3BOMIONMM BHJIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE TPHU OTPAaHUYEHHOCTH PECYpCOB, HEONpENECIEHHAas HW3MEHUYUBOCTD,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JBrkymue cuibl ((pakTopbl) SBOJIONMK BUIOB B TMpUpoAe. MyTallmoOHHBINA
IpoLEecC U KOMOMHATUBHAs U3MEHYUBOCTb. [[OMyIMOHHBIE BOJIHBI U Ipeil( reHOoB.
N3omsanuyst 1 murpanusi.

EctecTBeHHbIl 0TOOp — HampaBimsoomuid  (aktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IprcnocoOaeHHOCT, OpPraHM3MOB Kak pe3yibTaT dBodtonuu. [Ipumepsr
MPUCTIOCOOJICHHH Y OpraHu3MoB. ApoMoph03bl U UAMOATATITAIIIH.

Bun u  BugooOpazoBanue. Kpurtepum  Buga.  OcHOBHbIE  (HOPMBI
BHU1000pa30BaHus: reorpaduueckoe, IKOJI0THIECKOe.

MakposBomorusi.  @DopMbl  3BoSOLMM:  (UIETHYECKasi, JAUBEPreHTHAs,
KOHBEpTeHTHas, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxeHne OT HeCIeUUaaIu3upOBaHHBIX MpeakoB. IIporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdeMoHcTpanuu:

[Toptpetst: K. JIunnein, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkensb, ®. Mromnep, A. H. CeBepiios.

Tabmumpl u cxembl: «Pa3BuTre OpraHudeckoro Mupa Ha 3emiiey, «3apoabIlin
MO3BOHOYHBIX KUBOTHBIX», «ApXEOonTEepUKC», «DPopMbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«EctecTBeHHBI 0TOOP», «MHOroo06pasue copToB pacTeHuit», «MHorooopasue
nopoJ YKUBOTHBIX», «ITomynsiumy, «MyTaunoHHas U3MEHYHUBOCTH,
«Apomopdosey, «Uanoamantammm», «OOmas aereHepanus», «JBuXKyiue CUIbI
sBomonuny, «Kapra-cxema mapumpyra myremectBus Y. JlapBuna», «bopnba 3a



cymectBoBanue»,  «llpucnocobneHHocts  opranu3MoBy»,  «leorpaduueckoe
BUI000pa30BaHue», « IKOJIOTHUECKOE BUA00Opa30BaHUEY.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THUIIAMH OKPAacKu, HA00p
IUIOJIOB U CeMsIH, KoJeKIusl «IIpuMephl 3alIUTHRIX MPUCTIOCOOTICHUHN Y )KUBOTHBIXY,
Mozenb «OCHOBHBIE HAampaBlICHUs HBONIOIUN», 00bEMHass Mojaenb «CTpoeHue
TOJIOBHOT'O MO3ra O3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, Kojulekius «DoOpMbI  COXPAHHOCTH
MCKOIIa€MBbIX KUBOTHBIX M paCTEHUI», MoJenb antuikanus «llepexkpéct xpomocom»,
BIIaXKHpIe  npenaparsl  «Pa3BuTue  HacekomMoro»,  «Pa3BuTue  JSTYIIKN»,
MuKpormnpenapar «J{pozoduna» (Hopma, MyTaivi GOpMbl KPbUILEB U OKPACKH TENA).

JlabopaTopHble U NIpaKTHYECKHE PA0OTHI:

Jlaboparopnas pab6ora Ne 1. «CpaBHeHue BHAOB 1O MOPGOJIOTHYECKOMY
KPUTEPHUIO».

JIaGoparopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma U eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emue.

JloHay4yHbIE TPENCTaBIEHUS O 3apOXKIACHUM Ku3HH. HayuHble ruUnoTessl
BO3HMKHOBEHHUSI KU3HM Ha 3emje: abuoreHe3 M MaHcrepMmus. XHUMHUYECKas
3BOJIIOLIMA. AOWOTEHHBIM CHHTE3 OpPraHMYECKHUX BELIECTB U3 HEOPraHWYECKUX.
OKCNEpUMEHTAIIBHOE MOJATBEPKACHUE XUMUYECKOM 3BOIOLMHM. HayanbHble >Tamsl
ouonornyeckoi sBomouuu. 'mnoresa PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP Y BO3HMKHOBEHHE MPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIOLHS.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emiie 1o 3pam U nepuojgam. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pbl. [lameosolickas dspa u €€ MEPUOJBI: KEMOPHUICKHUIA,
OpPXOBUKCKHUH, CUITYPUUCKUIN, NEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKUI.

Me3o30Kickas 3pa ¥ €€ NEPUOIbL: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaitHo3oiickass »d2pa W €€ TMNEepuoabl: MAJCOr€HOBBIA, HEOTCHOBBIM,
AHTPOIIOTECHOBBIM.

XapakTepucTuka KiumaTa M TeO0JOTMYECKUX mpoueccoB. OCHOBHBIE ATarbl
HBOJIIOIMU PACTUTEIBHOTO M KUBOTHOrO Mupa. ApomMopdo3bl y pacTeHUl u
XKUBOTHBIX. [losIBlIEHME, paclBET U BBIMUPAHUE TPYII KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak oOTpaxeHue dBoiouud. OCHOBHbIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBouonMs 4YeaoBeKa. AHTPOIOJIOTHS Kak Hayka. PazBuTue mpeacTaBieHHUN O
OPOUCXOKIECHUHM 4eJioBeKa. MeTonpl wH3ydeHHs aHTpororeHe3a. CxoactBa H
pa3IuyMs 4eJI0BeKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.



JBrxymue cuibl (hakTophl) aHTpororeHe3a. HaciaeacTtBeHHass “BMEHUUBOCTD U
ecTeCcTBeHHbIN 0TOOp. OOIIECTBEHHBIA 00pa3 *KU3HU, U3TOTOBICHUE OpYyAUl Tpyha,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaJMH W BETBHU HBOJIOLMM YEJIOBEKA: ABCTPAJIONHUTEKH, YeIOBEK
yMebii, YesmoBek npsaMoxoasuiuil, YemoBek HeaHIepTaabCKkuil, UeloBEeK pa3yMHBIN.
Haxozku uckonaeMbIX OCTaTKOB, BpEMsI CYIIECTBOBaHUS, 00JaCTh paCpOCTPAHCHHUS,
00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIH.

Uenoseueckue packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOICOUIHAS (EBpa3HiicKas),
HErpo-aBCTpasionHas (IKBaTOpHaIbHAS), MOHIOJIOMIHAS (a3MaTCKO-aMEPUKAHCKAas).
YepThl NpUCHOCOOIEHHOCTH NPEICTaBUTENICH YEIOBEUECKUX pac K YCIOBUSAM
cymectBoBanus. EnuncTBo uenoBeueckux pac. Kpuruka pacusma.

JemoHcTpanuun:

[Hoprpetsr: ®. Peau, JI. Ilactep, A. WU. Omapun, C. Mumrep, I'. Opu, Y.
JapBuH.

Tabmuupbr u cxembl: «Bo3uukHoBenne CoiHEYHOW cHUCTeMbD», «Pa3Butue
OopraHu4eckoro  mmpa», «PacturenbHas  kieTka», <«OKuUBOTHas  KJeTKay,
«IIpokapuoTnueckass kieTka», «COBpEMEHHAas CHCTEMa OpPraHUYeCKOro MHUpPay,
«CpaBHEHHE aHAaTOMHMYECKMX 4YepT CTPOEHUS 4YeJIOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJICOHTOJIOIMYECKUX HaXO0/I0K MPEIKOB COBPEMEHHOTO
yenoBeka», «JlpesHeinmme mroan», «peBHue mmogm», «llepBble cOBpeMEHHbIE
oIy, «HemoBeyeckue pach».

O6opynoBaHue: MYJISIKU «IIpoucxoxnaenue YeJI0BEKa» (6rocThI
aBCTpAJIONUTEKA, MUTEKAHTPONa, HEaHAepTaldblla, KPOMAHbOHIIA), CIICTIKH WU
M300paKEHHs] KaMEHHBIX OpYAMM TEpPBOOBITHOTO YeNOBEKa (KaMHHU-YOMIEPHI,
pyomiia, ckpebiia), reoXpoHooruyeckas Tadauna, KoJuieKius «P@opMbl COXPaHHOCTH
MCKOIIaeMBbIX )KUBOTHBIX U PACTEHUIN.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckass padora Ne 1. «/3ydyeHue MCKOMaeMBIX OCTATKOB PACTCHHM W
KUBOTHBIX B KOJIJICKIIUSIX).

DKCcKypcusi «DBOJIONUSL OpPraHUYecKoro mMupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WM KpaeBeAUYECKUI My3€eil).

Tema 3. Opranu3msl U OKpYy:Kamoas cpeaa.

DKOJIOTUS Kak HayKa. 3aJlaud W pa3feibl 3KOJIOTruUu. MeToabl 3KOJIOTMYECKUX
HCCJIE0OBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOWUTaHMSI OPraHMW3MOB: BOJIHAs, HA3EMHO-BO3AYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonoruueckue Qaktopel. Kiaccupukanus sKojgorudeckux  (HakTopos:
abuoTuueckre, OHMOTUYECKME W aHTpomoreHHble. JlefcTBHE 3KOJOTHYECKHX
(aKTOpOB Ha OPTAHU3MBI.



AbGuoTtnueckue (paxTopbl: CBET, TeMIeparypa, BIaXHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenuss  OpraHu3MOB K  JIEWCTBHIO  a0MOTHYECKHX  (PAKTOPOB.
buonornueckne puTMBl.

buotnueckue Qaxropbl. Buasl OMoTHYECKUX B3aWMOJCHCTBUN: KOHKYPEHIIUS,
XUIIHUYECTBO, cUMOMO3 M ero ¢opmbl. [lapazutusm, koomepamusi, MyTyalu3M,
KOMMEHCaNu3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHHe OHMOTMYECKHUX B3aUMOJCUCTBUU JUIsI CYIIECTBOBAHMS OPraHU3MOB B
MIPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKHE  XapakTEepUCTHUKK  nomyiasuuu. (OCHOBHBIE — ITOKa3aTeln
MOMYJISILUNA: YHUCJIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. JJmHaMyuka YuCIEHHOCTH MOMYJISIIUU U €€ peryssius.

JdeMmoHcTpanuu:

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, O. ['ekkens.

Tabmumsl u cxembl: kapta «Ilpupoansie 30HbI 3emiun», «Cpeabl oOUTaHUA
opranuzmoBy», «@oronepuonnusm», «llomymsamuu», «3aKOHOMEPHOCTH POCTa
YUCJIIEHHOCTU NOMYJSUUU UHDY30puu-TyPenbkn», «IIunieBbie nenm».

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

Jlabopatopnast pabora Ne 3. «Mopdonoruueckrne oCOOEHHOCTH PACTCHHM U3
Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabora Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB

KoJIeycay.

[Ipaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTU MOMYJISIUN pa3HBIX BUIOB
pacTEeHUI».

Tema 4. CooOmecTBa 1 IK0JI0rHYECKHE CHCTEMBI.

Coo0OmiectBO opranu3smMoB — OuoreHo3. CTpykTypbl OHOIIEHO3a: BHJIOBas,

MPOCTpAaHCTBEHHAs, Tpoduueckass (muieBasi). Buabl-momuHantel. CBsizu B
OMolLIeHO3e.

Dkosornueckre cuctembl (dKocuctemsbi). [loHsitue 00 »dKocucTeMe U
ouoreoneHoze. DyHKIUOHATbHBIE KOMIIOHEHTHI  SKOCHUCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIeCTB U MOTOK SHEPIHMH B IKOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU dKocucTeMbl. [lumieBsie nenu u cetu. OCHOBHbBIE
MOKa3aTelau »HKOCUCTEMBbI: Ouomacca, NPOAYKLUHA. OKOJOTHYECKHE MUPAMMIIBI:
OPOAYKIMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa SKOCHUCTEM: YCTOWYUBOCTb,
camoperyJisinus, pazsutue. CyKueccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WIIN
IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCHCTEMBI. ATpO3KOCUCTEMBI. Y pO03KOCHCTEMBI.
bronornyeckoe u X03MCTBEHHOE 3HAYCHHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.



buopaznoobOpaszue kak (daktop ycrTouuBoctd skocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

Yuenue B. U. Bepnaackoro o Oumocdepe. I'panuipl, coctaB U CTpPyKTypa
ouocheprl. Kupoe BemectBo M ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak
rio0anbHOM dKOocHUcTeMbl. J[MHamMuyeckoe paBHOBecHEe M oOOpaTHas CBA3b B
ouocdepe.

KpyroBopoTbl BeliecTB U OMOT€OXMMHUYECKUE LHKIBI 3JIEMEHTOB (Yriepoja,
azota). 30HAIbHOCTh Onocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouocdepe 3emiiu. AHTPOIIOTCHHbIE M3MEHEHUsI B Ouocdepe.
['mo6asibHbIE HKOJIOTHYECKUE TTPOOTIEMBI.

CocymiectBoBaHue Npupojabl U yenoBedecTBa. CoxpaHeHue OMopazHooOpaszus
Kak OCHOBa ycToWMuMBOCTH Ouocdepbl. OCHOBa pAIMOHAIBHOTO YIPABICHUS
MPUPOJHBIMU PECYpPCAaMHU U MX HCIHOJIb30BaHHE. JlOCTHXKEHUsT OUOJOTUM U OXpaHa
MIPUPOJIBL.

JemoHcTpanuu:

[Toptpetsr: A. Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmuupl u cxembl: «llumesble nenw», «bHOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnpie cooOmectBa», «llemu mnuTaHus», «IKOJIOTHYECKAs MMHPAMUIIAY,
«buocdepa u venoBek», «IKOCUCTEMA MIUPOKOJIMCTBEHHOTO JIECay», «IKOCUCTEMA
XBOWHOTO  Jiecan, «buoreHo3  Bomoéma»,  «ArporeHo3»,  «lIpuMepHbie
AHTPOTIOTEHHbBIC BO3JICUCTBUS HAa MPUPOY», «BakHeWIIre NCTOYHUKH 3arps3HEHUS
BO3/yXa U TPYHTOBBIX Bon», «llouBa — BakHe#Inasi cocrapisitomas Ouocheps,
«®DakTops! aerpaganuu nouBy, «IlapaukoBsiii 3hPexT», «DaKTOPHl paTUOAKTUBHOTO
3arpsisHeHHst  Ouocdepn»y, «OO0mas cTpyktypa Ouocheps», «Pacnpoctpanenue
KU3HU B Ouochepe», «O30HOBBIN 3kpaH Ouochepr», «KpyroBopor yriepoaa B
ouocheper», «KKpyroBopot azora B mpupoie».

OGopynoBanue: Mojelb-anmuinKanus «TunuuHbple OWOILIEHO3bI», TepOapuid
«PacturenbHple coolmmecTBa», KoJUIeKIuu «buorneHos», «Bpemurenn BakHEHIIMX
CEIbCKOXO3SIUCTBEHHBIX KYJIBTYP», TepOoapuu M KOJUICKIIMU PACTEHUN U JKUBOTHBIX,
MIPUHAJIJICKAIME K Pa3HbIM SKOJIOTHYECKUM TpyIinaM oaHoro Buaa, KpacHas kuura
Poccuiickoit @eneparyu, n300pakeHusi OXpaHsIeMbIX BUJIOB PACTCHUM U )KUBOTHBIX.
INIAHAPYEMBIE  PE3VJIBTATBI OCBOEHUA  [IPOTPAMMLI 110
BMOJIOI'MN HA BA30BOM YPOBHE CPEJJHEI'O OBILET'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUS K pe3yJibTaTaM
OCBOEHMS 00YYaIOIUMHUCS IPOTrPaMM CpPEIHEro O0IIero 0Opa3oBaHUs: JINYHOCTHBIM,
METaIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI



B cTpykType JIMYHOCTHBIX pPE3yJIbTATOB OCBOCHUS Mpenmera «buomorus»
BBIJICJICHBI CIICYIONINE COCTABISIONIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUUCKOU
IrPaXIAHCKOM UAEHTUYHOCTH — FTOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOONIPEAEIICHUIO, HaJn4yue MOTHUBALINU K 00y4EeHHIO ouosoruu,
[[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN JUYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAIUIMI pPa3BUTUS OUOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOY4YaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIbBHOCTH  IEHHOCTHO-CMBICIIOBBIMUA ~ YCTAHOBKAMU, TPUCYLIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUsA, HAJIMYUE  SKOJOTMYECKOTO  MPABOCO3HAHUA,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TIIaHBI.

JIngyHOCTHBIE pe3yJbTaThl OCBOEHUSI TNpenMera «buosorus» mocTurarTcs B
€AMHCTBE Y4YeOHOM U BOCIUTATEIBHOM JESITEIbHOCTH B COOTBETCTBUU C
TPAAULIUOHHBIMA POCCUHMCKUMHU COLUUOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B OOIECTBE MpaBUJIaMU W HOPMaMH
MOBEJAEHUS U CIOCOOCTBYIOT MpOLECCaM CaMOINO3HAHUSA, CaMOBOCIUTAaHUSA U
CaMOpa3BUTHSA, PA3BUTHSI BHYTPEHHEW MO3ULWU JIMYHOCTHU, MAaTPUOTU3MA, YBAKEHUS
K 3aKOHY M NPaBOMOPSIKY, YEJIOBEKY TPyJa U CTApIIEMYy IOKOJIEHUIO, B3aUMHOTO
YBaXEHUS, OCEPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACICAWI0 W TPAIULIUIM
MHOTOHAIIMOHAJIBHOTO Hapojaa Poccuiickorn denepanuu, OpUPOIE U OKPYKAIOUIEH
cpene.

JIndHOCTHBIE pe3yabTaThl OCBOEHUs yueOHOro npeamera «buomorusy momKHbBI
OTpaxxaTb TOTOBHOCTb W  CIOCOOHOCTh  OOYyYalOIMMUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIM{,  TO3UTHUBHBIX  BHYTPEHHUX  YOEXKIEHUM,  COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSAM POCCHUMCKOr0 OOIECTBa, pPACIIMPEHUE >KU3HEHHOTO
OMbITA W OMNbITA JIEATEIIBHOCTH B IPOLECCE peau3allid OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHOMN JAESITEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3ULMU O00YyYalOLErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUKCKOT0 OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX MPaB W 00s3aHHOCTEH, YBaXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM ACATEIBLHOCTH MPU CO3JAaHUN YUCOHBIX
MPOEKTOB, pPEIICHWHW Yy4eOHBIX M  T[I03HABAaTEJbHBIX  3a7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPEAEHATh COOCTBEHHYIO MO3UIIMIO IO OTHOUIEHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;



YMEHUE YYUTHIBATH B CBOUX JCHCTBUSAX HEOOXOJIUMOCTHh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU YOCKICHUSMH, KYJIbTYPHBIMH IIEHHOCTSIMHU W
COIIMAJILHBIM TMTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B TMPOLECCE COBMECTHOIO BBINIOJIHEHUS
yueOHBbIX, TI03HABATENBHBIX U  MCCIENOBATEIbCKUX  3a7a4, YBaXXUTEIBHOIO
OTHOLIEHUSI K MHEHHMIO OINIMOHEHTOB TMpPU OOCYXICHUM CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCThH K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakJIaHCKOW WIACHTUYHOCTH, MAaTPUOTH3MA,
YBaKEHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepe; PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOW PoauHy, CBOM S3BIK M KYyJbTYPYy, IPOLIJIOE M HACTOSIIEE
MHOTOHAIMOHAIIBHOTO Hapoja Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAUI0 M MaMSITHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPY/IE;

CITIOCOOHOCTH OLICHUBATH BKJIAJl POCCUMUCKUX YUEHBIX B CTAHOBJICHUE U Pa3BUTHE
OMOJIOTHH, TOHUMAaHUs 3HaYEHUsI OMOJIOTUHU B TTO3HAHUU 3aKOHOB MPUPOJIbI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujeiiHas yO0exJAEHHOCTh, TOTOBHOCTh K CHyKeHHIO H 3ammre OTteudectsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JINYHOTO BKJIAJ1a B MOCTPOCHUE YCTOMYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJMTENISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHSATUA HEHHOCTEN CEMEUHOMN )KU3HU B COOTBETCTBUHU C TPATULUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAas SCTETHKY ObITa, HAy4HOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHMMAHUE YMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

FOTOBHOCTh K CaMOBBIPDQKEHHUIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATH KAYECTBAa TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnUTAHUA, (GOPMHMPOBAHMS KYJIBTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronmoJTyuns:

MOHUMAaHUE M peajn3alus 3I0pOBOro U 6e30macHoro oopasa Ku3HH (30pOBOE
NUTaHUE, COOJIOJIEHNE TUTUEHUYECKUX MPaBUIl U HOPM, COAIaHCUPOBAHHBIN PEKUM



3aHATUM W OTHbIXa, peryjspHas (u3MYecKas aKTUBHOCTh), OEpeXHOro,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHHWE [EHHOCTH TMPaBWI HWHIMBUAYAIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUIX, YTPOXKAIOIIUX 3TOPOBBIO U KU3HU JIIO/ICH;

OCO3HaHWE TMOCIEACTBUN M HENPUATHUS BPEIHBIX MPUBBIUEK (yHOTpeOseHus
AJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTE€PCTBA, TPYIAOJI00HE;

TFOTOBHOCTh K AKTHBHOM JEATEIBHOCTH TEXHOJOIMYECKOM H COLMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh WHULMHUPOBATh, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSTH TAKYIO IESITEIbHOCTD;

MHTEpPEC K pa3InyHbIM cepaM MpOoPECCHOHAIBHON AESITEIbHOCTH, YMEHHE
coBeplIaThb OCO3HaHHBIA BbIOOp Oyaymied mnpodeccun U peanu30BHIBATH
COOCTBEHHbBIE KU3HEHHbBIE TUIaHBbI;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3oBaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTMYECKHU 11eJeco00pa3HOe OTHOLIEHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHHE YPOBHS JKOJOTMYECKOW KYyJIbTYpbl: TNPUOOPETEHHE ONbITA
MJIAHUPOBAHMS IOCTYNKOB U OLEHKH UX BO3MOXHBIX MOCIEACTBUI IJIs1 OKPY KaOIIEH
cpensl;

OCO3HaHUE TIJIOOATLHOTO XapakTepa 3KOJOTMYECKUX MpoOdJeM W MyTed HX
pelIeHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPUOOpPETAaEMble TIPU U3yUYEHUH OMOJIOTUU 3HAHUS
M yYMEHMS TpU  pelieHHuH  npoOJeM, CBSA3aHHBIX C  palUdOHAIbHBIM
MPUPOIOTIOTIB30BaHUEM (COOIIIOIEHNE TPABIIT TOBEICHUS B PUPOJIE, HAIIPaBICHHBIX
Ha COXpaHEHHUE PaBHOBECHUS B IKOCHCTEMAX, OXpaHy BUOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HENPUATUE IEUCTBUM, NPUHOCAIIMX BpPEI OKPYKAIOLIEU MPUPOIHOU
cpelne, yMEHUE NPOrHO3UPOBATh HEOJArONPHUSATHBIE SKOJIOTMYECKHE MOCIEICTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJU4Me Pa3BUTOrO SKOJOTMYECKOIO MBIIUIEHHS, SKOJOTUYECKON KYJBTYpBI,
OMBITA JESTEIBHOCTH 3KOJIOIMYECKON HAIPaBIEHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
MMHU B NIO3HABATENIbHON, KOMMYHUKATUBHON M COIMATIBHOM MpaKTHUKE, TOTOBHOCTH K
YYACTHUIO B IPAKTUYECKOMN AESATEIbHOCTH SKOJIOTHUYECKON HAITPABICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUSA:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKH W OOINECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIHTYPHOM MHUDE;

COBEPILIEHCTBOBAHKUE SI3BIKOBOM M YHUTATEIbCKOM KYJIBTYphl KaK CpeJCTBa
B3aMMOJICHCTBHS MEX]TY JIIOJbMU U TIO3HAHUS MUDA;

NOHUMaHUEe crheruuK OUOJOTMM KaK HayKH, OCO3HaHUs €€ pOoJau B
(GhOpMHUpPOBAaHUM PAIMOHATLHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIEJTOCTHOTO
MIPEACTABICHUS] 00 OKPYKAIOIIEeM MHpPE KaK O €IWHCTBE MPHUPOJIBI, YEIOBEKA U
oOlecTBa, B TMO3HAaHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodiieM
COXpaHEHUS IPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAUYMMOCTH OWOJOTUU IS COBPEMEHHOMN IMBWJIM3ALINU:
oOecrieyeHUss HOBOTO YPOBHS Pa3BUTUSA MEIULUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peIIaTh PECypCHbIC MPOOIEMbI Pa3BUTHUS YETIOBEUECTBA,
MOMCKa IMyTell BBIXOAA M3 TJIOOAIBHBIX JKOJIOTMUYECKHX MpoljeM U obecreueHus
Mepexo/ia K YCTOWYMBOMY Pa3BUTHIO, PAIMOHAIIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ GOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUUM OUOJOTUYUECKUX 3HAHUUW B  LEIAX
MOBBIIICHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAYYHON TPAMOTHOCTH, KaK COCTaBHOM
4acTH (DYHKIIMOHAJILHON IPAMOTHOCTH O0YYaromuxcs, GopMUPyEeMOn TPU U3YUCHUH
OMOoJIOTHH;

MMOHMMAaHUE CYUIHOCTH METOJIOB TO3HAHMS, MCMOJb3yeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCMOJIb30BaTh TMOJIydaeMble 3HAHUA ISl aHajau3a |
OOBSCHEHHUSI SIBJICHUIN OKpYKAIOMIEr0 MUpa M MPOUCXOIAIUX B HEM H3MEHECHUM,
yMEHUE Jenarh OOOCHOBAHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX (DAKTOB H
MMEIOIIUXCS JAHHBIX C IEJIbIO MOJYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHMS IS
penieHus mpoojieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME IIEHHOCTHM HAy4YHOU JAESTEIbHOCTH, TOTOBHOCTH OCYILECTBISAThH
MIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYMIIE;

FOTOBHOCTh M CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHMIO, K AaKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW IO OHOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMH IMMOTPEOHOCTSIMH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbie pe3yJbTaThl OCBOEHUs yueOHoro mnpenmera «buomorusy»
BKJIIOYAIOT: 3HAYUMMble Ui  (QOPMHUPOBAHUS MHUPOBO33PEHUS  OOYUYaIOIIMXCA
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOILIEHAYYHbIE MOHATHS, OTpPaXKaIOIINE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U COENUPUKY METOJOB IIO3HAHMS,



UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaX (BELIECTBO, DHEPIUs, SBJICHUE, MPOIECC,
CHUCTeMa, Hay4YHBId (akT, MPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHUS,
UCCIe10BaHne, HAOI0IEHNEe, U3MEPEHHE, SKCIIEPUMEHT U IPYTUX), YHUBEPCAIbHbIC
yuyeOHble JeicTBUs  (ITO3HABaTENbHbIE, KOMMYHUKATHUBHBIE, PETYJISATUBHBIC),
oOecneunBaromue (popmMupoBaHUe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COLMAIBHOMN
KOMIIETEHIIMK  OOY4YaloIIMXCS, CIIOCOOHOCTh  OOYyYaroIMXCS ~ MCIOJIb30BaTh
OCBOEHHBIE MEXIUCLUUILIMHAPHBIE, MUPOBO33PEHUECKNAE 3HAHUSA M YHUBEPCAIBHBIE
yueOHbIE ACHCTBHS B TO3HABATEIHLHON U COLMATBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS IPOrPaMMbl CPEIHEro OOIIEro
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OBiagenue YHHBEpPCaJIbHBIMH y4eOHBIMHU M03HABaTeJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeiiCTBHUS:

CaMOCTOSITENIbHO  (OPMYyJIUPOBaTb M aKTyaJlu3UpoBaTb  Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOCHHWM 3HAHUW MPUEMBI JIOTUYECKOIO MBIIIJICHUS
(aHanu3a, cuHTE3a, CpaBHEHMUs, KiaccuduKaiuu, 0000IIeH s ), PACKPhIBATh CMBICI
OMOJIOrMYECKUX TMOHATHHI (BBIIEIATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABJIUBATbH
CBSI3M C APYTUMU NOHATUSMH);

ONpENENATh UEIH JEATEIIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUHM HX
TOCTUKEHUS, COOTHOCUTD PE3YIBTATHI AEATEIBHOCTH C ITIOCTABJICHHBIMU LIEJSIMU;

HCIIOJIb30BaTh OMOJOTMYECKUE MOHATHUS Uil OOBSICHEHHS (DAKTOB M SIBICHUMN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMYECKUE pacCyKICHHUsS (MHOYKTUBHBIE, JEAyKTUBHBIE, II0
aHAJOTUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEYUS B pPaccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIBHBIE CPEACTBA ISl MPEACTABIEHUS CYIIECTBEHHBIX
CBA3€M W OTHOIIEHUH B H3Y4aeMbIX OHOJIOTUYECKHUX OOBEKTax, a TaKke
NPOTUBOPEUYUI PA3HOTO pOJAA, BBIABIEHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IUIAaH pEUIEHUS NpoOdeMbl ¢ Y4ETOM aHajiu3a HMMEKOUIUXCS
MaTepHalIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLIEHMBATh PUCKH TOCIEACTBUI AESATENBHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH pa0OTy B YCIOBUSIX PEaJIbHOTO, BUPTYAJIbHOTO U
KOMOMHHUPOBAHHOI'O B3aUMOJEHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIILIEHUE IPU PELIEHUH KU3HEHHBIX POOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBUS:



BJa/IE€Th HABBIKAMU Y4YEOHO-MCCIIEOBATEIbCKON M NMPOEKTHOM JEATENbHOCTH,
HAaBbIKAMU  paspemieHusi  mpoOjeM, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS MPAKTHUYECKHUX 3a7ad, MPUMEHEHUIO
pa3IMYHbIX METOJIOB IO3HAHUS;

UCIOJIb30BaTh PA3JIMYHbBIE BUJIbI JEATEIBHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMUS,
€ro MHTEPIIPETALNHU, IPEOOPA30BAHNIO U IPUMEHEHUIO B YUEOHBIX CUTyallUsIX, B TOM
YHCIIe TIPY CO3/IaHUU YYEOHBIX U COIIMATBHBIX MPOCKTOB,

dbopMHpOBaTh HAYYHBIA THUM MBIIUICHHS, BJIAICTh HAYYHOW TEPMHHOJOTHUCH,
KJIFOUEBBIMU MOHATUSAMHU U METOJIaMU;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa3oBaTEIbHOU
JESITeIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITh TPUYMHHO-CIIECTBEHHBIC CBS3M U aKTyaJluM3UpOBaTh 3ajady,
BBIIBUTATh TUIIOTE3Y €€ pelIeHHs, HaXOAUTh apTyMEHTHI JIJIsl I0Ka3aTeIhCTBA CBOMX
YTBEpXKACHUM, 3a7]aBaTh IApaMETPbl U KPUTEPUN PELLICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJ€ PELICHUS 3aJaul pPe3yibTaTbl, KpUTUUECKU
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYAIUsM, OLIEHUBATH MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh 1EJICHAINIPABJICHHBII MOUCK IEpeHoca CPelCcTB U CHOCcOOOB
JeMCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh TEPEHOCUTh 3HAaHHS B IIO3HABATEIbHYIO M IPAKTUYECKYIO 00JacTu
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00I1acTei;

BBIIBUTAaTh HOBBIE HJIE€U, MpEAJiaraTb OpPUTHMHAJIbHBIE TMOAXOAbl U PpEIICHHUS,
CTaBUTh MPOOJIEMbI U 337a4H, I0IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHUMKAX MHPOpMALMU (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM  JUTEepaType, OHOJOTHYECKHX  CIOBapsAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHanM3UpOBATH
MH(GOPMALIMIO PA3IUYHBIX BUAOB U (POPM IPEICTaBICHUS, KPUTUUECKH OLICHUBATDH €€
TOCTOBEPHOCTH U HEMTPOTUBOPECUNBOCTD;

(GopMyTHUpOBaTh 3aMpOChl U MPUMEHSTHh Pa3UYHBIE METOIbI MPH TIOWCKE U
otbope Oumosornyeckor WHOpMAIHK, HEOOXOMUMOW I BBITOJHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh ONBIT HCIONb30BaHUS MHGOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AKTUBHOTO HCIOJIB30BAaHUS Pa3TUYHBIX
[IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (opMy  mpeacTaBieHUs
ouonorunueckoi nHpopManuu (cxeMbl, rpauKu, AUarpaMMbl, TaOIHIIbI, PUCYHKH U

Jpyroe);



UCIIOJIb30BaTh HAYYHBIM $3bIK B KauecTBe CpeACTBAa IMpu paboTre ¢
Ouonoruueckor  uHPOpMalMeW: TPUMEHATh XUMHUYECKUE, (U3NYECKUE U
MaTeMaTUYeCKHe 3HAaKW W CHUMBOJBI, (GopMynbl, abOpeBHaTypy, HOMEHKJIATYpY,
UCII0JIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISAHOCTH;

BJIa/ICTh HABbIKAaMU PACIIO3HABAHUS U 3aIUTHI HH(GOpMAIMU, THHOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBJajieHUe YHHBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JIeCTBUSIMU:

1) ob1enne:

OCYIIECTBJISITh KOMMYHUKAIIMU BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBATH B
JUanore Wi JUCKYCCHUU IO CYIIECTBY OOCYKJaeMoil TeMbl (YMEHHE 3a]aBaThb
BOIIPOCHI, BBICKA3bIBAaTh CYKJICHHS OTHOCHTEIHHO BBHITIOJIHCHHUS IIpeajiaracMoiu
3aJlayd, YYUTHIBAaTh MHTEPECHl W COTVIACOBAHHOCTH IO3WIMK APYTHX YYaCTHUKOB
JIMajora Uil JUCKyCCHM);

pacno3HaBaTh HeBepOaJbHbIE CpeACTBa OOIIEHUS, TMOHUMATh 3HAYCHUE
COILIMAJIBHBIX 3HAKOB, MPEIMOCHUIOK BO3SHUKHOBEHUSI KOH(MIUKTHBIX CUTYallUid, YMETh
CMSATYATh KOH(QIMKTHI U BECTH IMIEPETOBOPHI;

BIIAQJICTh PA3IUYHBIMUA CIIOCOOAMH OOIIECHUS W B3aWMOJCHCTBHUSA, MMOHUMATh
HaMEpEeHUs APYTUX JIIOACH, MPOSIBIATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU opMe HopMyTUpOBaTH CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAsI IesITeJIbHOCTD:

MOHUMAaTh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHAMBUIYaJTbHON
paboThI TP pelIeHUH OMOJOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBHS MPHU PEIICHUN YIeOHOH 3a/1a4u;

BBEIOWPATh TEMAaTUKy M METOABl COBMECTHBIX JEUCTBHH ¢ Yy4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJ0TO YjieHA KOJUICKTHBA;

MpUHUMATh  T[€IM  COBMECTHOW  JESTEIBHOCTH, OpPraHU30BHIBATH U
KOOPAMHHUPOBATH JCUCTBUA MO €€ JOCTHKEHHUIO: COCTaBJATH IUIAH JCUCTBUH,
pacnpeneniaTb PO ¢ YYETOM MHEHUH YYaCTHHKOB, OOCYXIAaTh pPe3yJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaueCTBO CBOETO BKJIAJIa M KAXKJOTO YYaCTHHKA KOMaH/bl B OOIINIA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

mpejyiaraTh HOBBIE TPOEKTHI, OIICHWBATh UJAEH C TO3WIUU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATErMUYECKOE TMOBEJECHUE B  Pa3JIMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHNE, OBITh MHUIIMATUBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

1) caMmoopraHu3anus:



UCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUSA Ui BBISIBIICHUS NIPOOJIEM U MX PEIICHUs
B )KU3HEHHBIX U YUYEOHBIX CUTYyaIUAX;

BBIOMPATh HA OCHOBE OHWOJIOTMUECKUX 3HAHWUW IIEJICBBIE K CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSIX M IOCTYIKax IO OTHOUIEHUIO K >KMBOH INPUPOJE,
CBOEMY 3JI0POBBIO U 3JIOPOBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIIATh IMO3HABATEIIBHYIO JI€SITENBHOCTD, BBISBIATH
MpoOJIEMbI, CTaBUTh U (DOPMYIHUPOBATH COOCTBEHHBIE 337adll B 0Opa30BaTEIHLHOU
NEATEIIbHOCTH U )KU3HCHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTABJIATH IUIaH PEHICHUS MPOOJIEMBbl ¢ YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOUTCHU;

JieaTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO MUPOKOU IPYAUILIUUA B PA3HBIX
00JacTAX 3HAHUM, MOCTOSIHHO IOBBINIATH CBOM 0Opa3oBaTENIbHBIM M KYJIbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTYyalldsiM, BHOCUTb KOPPEKTHBBI B AESATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM;

BJIa/IETh HABbIKAMU MO3HABATEIbHON pe(eKCHH KaK OCO3HAHMS COBEPLIAEMBIX
JNEUCTBUM W  MBICIMTEIBHBIX IPOLECCOB, WX pPE3YyJbTaTOB W OCHOBAHUMU,
UCIIOJIb30BaTh MPUEMBI PEeQIeKCUU Il OIICHKU CHUTyallud, BBIOOpAa BEPHOTO
pelieHus;

yMETh OIIEHMBAaThb PUCKM M CBOEBPEMEHHO TMPUHUMATh PEIICHUS MO0 UX
CHIKEHUIO;

MPUHUMATh MOTHBBI U apryMEHThl JAPYrUX TMpPU aHaJIu3€ pPe3yJIbTaTOB
NEATETBbHOCTH;

3) npuHsiTHE CeOsl U APYIUX:

MPUHUMATH Ce0s1, TOHMMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI U apryMEHThl JAPYrUX TMpPU aHaJIu3€ pPe3yJIbTaTOB
NEATETBbHOCTH;

MPU3HABATh CBOE MPABO U MIPABO IPYTUX HA OMIMOKHY;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeaoBeKa.



IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynabTarthl ocBoeHus nporpammbel COO 1o Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT creruduyeckue A yueOHoro npeamera «buonorus»
Hay4yHbIE 3HAHMS, YMEHHUS M CHOCOOBI JEUCTBUII MO OCBOEHHUIO, MHTEPIIPETAIlUU U
npeoOpa30BaHUIO 3HAHUM, BUABI JACSATENBHOCTA MO IMOJIYYEHUIO HOBOTO 3HAaHUS U
MPUMEHECHUIO 3HAHUW B PA3UYHBIX YUYEOHBIX CHUTYaIUsIX, a TAKXKE B pPeabHbBIX
KU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C Ouonoruei. B mporpamme mnpeaMeTHbIC
PE3yNbTAThl MIPEACTABICHBI IO T0/1aM 00yUYEHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHHUS ydyeOHOro mnpenmera «buonorus» 6 10
Kjlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE W POJIM OUOJOTUM B CHUCTEME HAYy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa M HAy4YHOT'O MHUPOBO33PEHUS, O BKIIAJE POCCHUICKUX U 3apyOe’KHBIX
y4EHBIX-OUOJIOTOB B pa3BUTHE OMOJIOTHH, (DYHKIIMOHAIILHON T'PaMOTHOCTH 4Ye€JIOBEKa
JUTSL pEIICHUS AKU3HEHHBIX 3a/1a4;

YMEHHE pacKpbIBaTh COJIEpkKAaHUE OMOJIOTUYECKUMX TEPMUHOB U TOHSTUMA:
KU3Hb, KJIIETKA, OPraHu3M, MeTaboau3M (0OMEH BEIIECTB M MPEBpaIEHUE YHEPTUN),
romMeocras  (camoperymisiiids), ypOBHEBas  OpraHW3allds  JKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHUE (PEMPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YyMEHUE Hu3jJaratb OHOJOTrMYECKHe Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MyTaIlMOHHAs, IIEHTpajbHas I0TMa MOJISKYJISpHOM Onosorun), 3akonsl (I'. Mengens,
T. Moprana, H. W. BaBunoBa) u ydenus (0 IIEHTpax MHOTrooOpa3usi u
MPOUCXOXKICHUS KyIbTypHbIX pactenuid H. V. BaBuioBa), onpenensiTe rpaHULbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHUE BIAJCTh METOJaMU HAyYHOTO TMO3HAHUS B OWOJIOTHH: HAOIIOICHUE U
ONMCAHUE >KUBBIX CHUCTEM, IPOLECCOB M SIBICHUI, OpraHu3alys W MPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBUKCHUE TUIIOTE3bI, BBISIBICHUE 3aBUCHUMOCTHU
MEXIy WCCIEeIyeMbIMU BEJIMYMHAMH, OOBSCHEHHUE TOJYYEHHBIX pEe3yJIbTaToB,
WCIIOJb30BAaHHBIX HAYYHBIX TMOHSATHN, TECOPUM U 3aKOHOB, YMEHHUE J€JIaTh BHIBOJIBI Ha
OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHbIE NMPU3HAKM BHUPYCOB, KIETOK MPOKAPUOT H
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MpolieccoB: OOMeHa BEIECTB M MpEBpalleHUs SHEPruu B KIeTKe, (OTOCHHTE3a,
IUIACTUYECKOTO UM HHEPreTUYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OTUIOJJOTBOPEHUSI,  PA3MHOXKEHHUS, HWHAUBUIYATbHOTO  pPa3BUTHS  OpPraHU3Ma
(oHTOTEHER);



YMEHHUE TPUMEHATh MOJIYYEHHbIE 3HAaHUSA JUIsl OOBSICHEHHS OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUIA NPUHATHA NPAKTUYECKUX DPEIICHUH B IOBCEIHEBHOU
KU3HU C LeJbl0 obOecreyeHus OEe30MacHOCTH CBOETO 370POBbS U 3/10POBbS
OKPY>KaIOIIUX JIIOJIEH, COOJIIOJIEHUS HOPM TPaMOTHOTO IMOBEJCHHUS B OKpY’Karollen
OPUPOJHOM cpene, IOHMMaHue HEOOXOAUMOCTH HCHOJIb30BAaHUS JOCTHXKEHUHN
COBPEMEHHOU Oouoorun U OMOTEXHOJIOTUI IS paloHaIbHOTO
MPUPOIONOIb30BAHHS;

YMEHUE PEIIATh 3JIEMEHTAPHbIE TEHETUYECKUE 3a/1a4M HA MOHO- U TUTUOPUTHOE
CKpEILMBAHUE, CUEIUICHHOE HAaclIeJOBAHUE, COCTABIISITh CXEMbl MOHOTHOPUIHOTO
CKpELIMBaHUs JUIsl IPECKA3aHUs HACIEI0BAHNS IPU3HAKOB Y OPIraHU3MOB;

YMEHHUE BBINOJIHATh JA0OPATOPHBIE U MPAKTUYECKUE padoOThl, COOJIIOIAThH
MpaBuiIa Mpy padoTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKM OLIEHMBaTh M  HMHTEPIPETUPOBATh  HHPOPMALIUIO
OMOJIOTMYECKOT0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHbIE 3HAaHUA U3
pa3IMyYHBIX MCTOYHUKOB (CpelCcTBa MaccoBOM HHGpOpMalUU, HAYYHO-NOMYJISIPHBIE
Marepuaibl), 3TUYECKHE acClEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTHH,
MeJUIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHNUs, 00001Iast
OMOJIOrHYECKyYI0 HH(OPMALIMIO U3 HECKOJIbKUX UCTOYHUKOB, IPaMOTHO UCIOJIb30BaTh
MOHSTUWHBIN anmapat OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUs ydyeOHoro mnpenmera «buonorus» 6 11
Kjlacce JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTe U POJU OUOJIOTMHU B CUCTEME HAYYHOIO
3HAaHUS €CTECTBEHHBIX HAYK, B (POPMHPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYUHOM
KapTUHBI MHpPa U HAyYHOT'O MHUPOBO33PEHUS, O BKIAJE POCCUICKUX U 3apyOe’KHBIX
Y4EHBIX-OMOJIOTOB B pa3BUTHE OUOJOTUH, PYHKIMOHATBHOW I'PAMOTHOCTH YEJIOBEKa
JUTSL peLIeHUs KU3HEHHBIX 33/1a4;

YMEHHE PACKpbIBaTh COJEpPKaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATHM: BUI,
MOMYJISILKS, TEHO(OHJ, 3BOJIONUS, MABWXKYIIHE CUIbl ((aKTOpPbl) SBOIOIHH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pAa30BaHUE, JKOJOTHYECKUE (HAKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLIEHTHI, e MUTAHUS, IKOJIOTHYeCcKas
nmupaMujia, OMoreoreHos, ornocdepa;

yMEHHE u3jarath Ouosiornyeckue teopuu (3BosonnoHHas teopust Y. JlapBuna,
CUHTETUYECKAass TEOpPHsl 3BOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOZbIIIEBOIO
cxoactea K. M. bapa, uepenoBaHusi TJIaBHBIX HAaMpaBJICHUI U myTeu 3Boonuu A. H.
CeseproBa, yueHus o ouocdepe B. WM. Bepnanckoro), onpenenarb IpaHULbl UX
MPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yYMEHHE BIAJeTh METOJaMU HAyYHOTO IMO3HAHUS B OMOJOrMH: HAOIIOJIEHUE U
ONKCAaHUE >KMUBBIX CHCTEM, IPOLIECCOB M SIBICHUH, OpraHM3alMsi U IPOBEIECHUE



OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIABUKEHUE TUIIOTE3bl, BBISBICHUE 3aBHCHUMOCTU
MEXIy MWCCIEIyEeMbIMH BEIMYUHAMH, OOBSICHEHUE IMOIYYEHHBIX pE3ylbTaToB,
MCIIOJIb30BAaHHBIX HAYYHBIX TOHSTHI, TEOPUI M 3aKOHOB, YMEHHE J€JIaTh BBIBOJBI HA
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHbIE TNPU3HAKK CTPOCHUS OMOJOTMYECKHUX
OOBEKTOB: BHWJOB, TMOMYJSIUNA, TPOJYIEHTOB, KOHCYMEHTOB, PEIYyILIEHTOB,
OMOTeoIeHO30B M HKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB:  HACJIEICTBEHHOU
M3MEHYUBOCTH, €CTECTBEHHOT0 OTOOpa, BHI000pa30BaHMs, MPUCIIOCOOIEHHOCTH
OpPTraHU3MOB, JICHCTBUS SKOJIOTMUECKUX (PaKTOPOB HAa OpraHU3MBbI, IEPEHOCA BEILIECTB
Y IIOTOKA 3HEPIMH B IKOCUCTEMAX, AaHTPOIIOINE€HHBIX U3MEHEHHUI B DKOCUCTEMAX CBOEH
MECTHOCTH, KPyrOBOPOTa BEIIECTB U OMOT€OXMMUYECKHUX LIUKIIOB B OMoCchepe;

YMEHUE MPUMEHATH IOJIYYEHHbIE 3HAaHUS MJi1 OOBSICHEHUS OMOJOTMYECKHX
IPOLIECCOB W SIBJICHUM, JUIA NPUHATHSA NPAKTUYECKUX DPEIIEHUH B IOBCEIHEBHOU
KU3HU C LEIbl0 obOecreyeHus OE30MacHOCTH CBOETO 370pOBbSl U 3/10pPOBbS
OKpY>KaIOIIUX JIIOJIeH, COOJIIO/IEHUSI HOPM TPaMOTHOTO MOBEJIEHUSI B OKpYKarollen
NPUPOJHON cpele, MNOHMMaHWE HEOOXOJMMOCTH UCIOJIb30BAaHUSL JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PALIMOHATILHOTO PHUPOA0IIOIb30BAHUS;

YMEHHUE peuiaTh 3JIEMEHTapHble OHOJOTMYECKHE 3aJaud, COCTaBIISATH CXEMBI
MepeHoca BEIIECTB M SHEPTHH B SKOCHCTeMax (IeMy MUTaHUA);

YMEHHUE BBINNOJHATh JA0OpAaTOPHBIE W MPAKTHUYECKUE paboThl, COOIOIAThH
npaBuia npu padbore ¢ y4eOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

YyMEHHE KPUTHYECKH OIICHWBATh M HWHTEPIPETHUPOBATH HH(OpPMAINIO
OMOJIOTMYECKOr0  COAEpXkaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHble 3HAaHUA U3
Pa3IUYHBIX MCTOYHHUKOB (CpelICTBA MacCOBOW HH(pOPMAIMM, HAYYHO-TIOMYJISIPHBIE
MaTepualbl), paccMaTpuBaTh rJ100aabHbIE JKOJIOTUYECKHUE po0JIeMbl
COBPEMEHHOCTH, (OPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

yYMEHHUE CO3/1aBaTh COOCTBEHHbBIC MUCbMEHHBIE U YCTHBIE COOOIIEHNUs, 000011ast
OMOIOTHYECKYI0 HH(OPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPaMOTHO UCIOJIb30BaTh
MOHSTUWHBIN anmapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO
Ne HaumeHoBaHue pa3aeioB U TeM 4ACOB DJieKTpoHHbIE (I (PPOBHIE)
n/n NMPOrpamMmblI o0pa3oBaTe/bHbIE PECYPChI
Bcero
bubmuorexa [JOK
! buonorus Kax Hayka 2 https://m.edsoo.ru/7f41c292
5 JKuBble cUCTEMBI U UX 1 bubmuoreka [JOK
OpraHu3aus https://m.edsoo.ru/7f41¢c292
3 XUMHYECKUN COCTaB U CTPOEHUE 8 bubnunoreka [JOK
KJIETKH https://m.edso0.ru/7f41c292
bubmuorexa [JOK
4 IKHSHEACATEIRHOCTE KICTKH 6 https://m.edsoo0.ru/7f41c292
PasmHOXeHne 1 HHANBUAYAIbHOE bubnuoreka [JOK
5} 5
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTE B 3 bubmuoreka [JOK
M3MEHYHUBOCTh OPTaHU3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
P 1
8 C3EPBHOE BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O 34
I[TPOI'PAMME
11 KIIACC
JJIeKTPOHHBIE
KonnuectBo (neposrrc)
HaumeHnoBaHue pa3jiesioB U TeM o0pa3oBaTe/ibHbIE
Ne i/ 4acoB
NpOrpamMmbl pecypchl
Bcero
bu6mmoreka [JOK
1
JBOMIOUHOHKAA GHONOTHS o https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 9 bubnnorexa [JOK
3emiie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYKaroIas cpeaa 5 bubnuoteka [JOK
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https://m.edsoo.ru/7f41c292
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f41cc74

Coo00111ecTBa U DKOJIOTHUECKHUE 9 bubmuoreka [JOK
CHUCTEMBEI https://m.edsoo.ru/7f41cc74
PezepBHOE Bpemst 2 BHGJ_IHOTeKa LHOK
https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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