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ITOSICHHUTEJIBHAS 3AITHCKA

IIpu pa3paboTke MPOTpaMMBbI IO OHOJIOTHI TEOPETHIECKYIO OCHOBY UIS OIpeJeNieHHs IIOIX00B K (opmir-
POBaHIIO COAepKaHHA yaeOHOro mpeamera «BHOTOTISY COCTABILIN: KOHIIENTyalbHbIe monosxeHnss ®I'OC COO o
B3aHMOOOYCIOBICHHOCTH LieJel, coJlepKaHNsl, pe3yIbTaToB 00ydeHHs 1 TpeGoBaHMII K YPOBHIO IOJTOTOBKH BBI-
IIYCKHHKOB, IOJNIOKEeHHSA 00 OOIIIMX HemsIX M IPHHINIAX, XapaKTepH3YIONINX COBPEMEHHOE COCTOSHHE CHCTEMBI
cpexHero obmiero odpa3oBanis B Poccuiickoii Dejiepalii, a TakxKe TIOJIOKEHIS O CIeI(Ke OHoIorui, eé 3Hade-
HHH B IO3HAHIH JKIBOII IIPHUPOJBI I 00eCHede NN CYIIeCTBOBAaHIS YelloBedeckoro obmiectBa. CorlacHO Ha3BaH-
HBIM TOJIOKEHISIM, OTIPeI€eHb! OCHOBHBIE (hYHKITHI IIPOTPaMMBI 10 OHOIOTHH 1 €€ CTPYKTYpa.

IIporpamma 1o OHOJIOTHH JA€T MpeAcTaBlIeHHE O IelsiX, o0 oOmiell cTpaTernu oOydeHNs, BOCIHTaHUSI U
pa3BUTHS OOYdJaIONIIHXCSl CpeJcTBaMH ydeOHoro mpeameTa «bHomorusy, ompenenser o0s3aTelnbHOE IIpeMETHOE
coJep;KaHIe, eT0 CTPYKTYPY, paclpeeneHie o pa3genaM I TeMaM, peKOMEHIyeMyIo IOClIe[0BaTeIbHOCTD H3yde-
HHUS y4eOHOTO MaTepHana ¢ y4ETOM MEXIIPEIMETHBIX H BHYTPHIIPEMETHBIX CBS3€l, JOTHKH 00pa30BaTEIbHOTO
TIpolLecca, BO3PACTHRIX OCOOEHHOCTEH 00yJarONIIXcs.

B nporpaMme 1o OHOIOTHH TaKkKe YIHTBIBAIOTCS TPeOOBAaHUS K IUTAHHPYEMBIM JITYHOCTHBIM, METaIlpe IMeT-
HBIM H IIPeIMETHBIM pe3ynabTaTaM 00ydeHHs B ()OPMHPOBAHII OCHOBHBIX BIJIOB ydeOHO-II03HABAaTENbHOII IeSTeb-
HOCTH/YIe0HBIX ACHCTBHII 00yJarOIIIXCs IT0 OCBOSHIIO COJep KaHISI OHOIOraecKoro o0pa3oBaHIs.

B nporpamme o 6nomnormn (10—-11 xmaccsl, 6a30BBII YPOBEHb) peaIi30BaH IPIHIIII IIPEeMCTBEHHOCTIH B
H3ydeHHH ononorm, 6arofaps 4eMy B Hell IpocMaTpHBaeTCs HAIIPABIEHHOCTh Ha pa3BUTHE 3HAHIIL, CBSI3aHHBIX C
(bOpMIIpOBaHIIEM €CTeCTBEHHO-HAYYHOTO MHPOBO33PEHIS, IIEHHOCTHBIX OPHEHTAIII JIYHOCTH, SKOJIOTHYIECKOTO
MBIIUIEHNS, IpeCTaBIeHIII 0 310pOBOM 0Opa3e JKI3HH I Oepe)KHBIM OTHOLICHHEM K OKpY)KaloUleil IIPHPOIHOI
cpene. ITosToMy HapsiTy ¢ H3ydeHHEM OOIIeOHOIOTINEeCKHX TEOPHil, a TaKKe 3HAHIII O CTPOEHHH XKIBBIX CHCTEM
Pa3HOTO paHTa H CYHNIHOCTH OCHOBHBIX IIPOTEKAIOUNIX B HIX IIPOIECCOB B IIPOTPaMMe IO OHOJIOTHH yJeIeHO BHI-
MaHHe HCIIOJIb30BAaHHIO NIOTyIEHHBIX 3HAHIII B TIOBCEHEBHOI JKI3HH JUIS PEIIeHNs IPHKIAJHBIX 33/a4, B TOM YIHC-
J7e: IpoITaKTHKII HaclIeJCTBEHHbIX 3a00JIeBaHIIII YeI0BeKa, Me KO -TeHEeTIIeCKOr0 KOHCYIBTHPOBAHISA, 000CHO-
BaHIS SKOJIOTIYECKH IIelIeco00pa3HOTo MOBENEHHS B OKpY)KaloUIell IPHPOIHOIl cpee, aHAI3a BIISHIS XO3il-
CTBEHHOII 1€ TeTbHOCTH YeTI0BeKa Ha COCTOSIHIIE IIPHPOIHBIX H HCKYCCTBEHHBIX SKOCHCTEM. YCIIEHIe BHIMaHHA K
TIPHKTIaHOI HANpaBIEHHOCTH ydeOHoro mpeameTa «bBHOIOTHA» IPOJNKTOBAHO HEOOXOIHMMOCTBIO OOECIIeUeHIHS
YCIIOBHII JIsl peNIeHNs OJHOI N3 aKTyalbHBIX 33jad IIKOJIHHOTO OHOJIOTHYECKOT0 00pa3oBaHIsL, KOTopas IPEATIo-
naraeT GopMHPOBaHIE ¥ 00YUJaIONTIXCS CIIOCOOHOCTH aalTHPOBATHCS K H3MEHEHISIM IHAMIIIHO pa3BHBAOLIETO-
CSI COBPEMEHHOTO MIpa.

Buonorus Ha ypoBHE CpeJIHEro oOIIero oopa3oBaHIs 3aHIMAeT BakHoe MecTo. OHa obecrednBaer GopMu-
poBaHIE Yy OOYYArONINXCS IIPeJCTaBICHIII O HaydHOII KapTHHE MHpa, pacumpseT H o0oOmiaeT 3HaHHA O JKHBOI
TIpHpoJe, €€ OTIHINTEIFHBIX IPH3HAKAaX — YPOBHEBOII OpTaHI3ALIMI 1 SBOJIIOLIII, CO3JaéT YCIIOBIS UI: O3HAHIA
3aKOHOB JKIBOII IPHPOJBI, (HOPMIPOBAHIS (hYHKIIHOHAIBHOI I'PaMOTHOCTH, HaBBIKOB 3J0OPOBOTO I 0E3011aCHOTO
00pa3a XKII3HI, KOOI IIeCKOT0 MBIIILICHIS, IIEHHOCTHOI'O OTHOIIECHIS K JKIIBOII IIPHPOJIE U YeJIOBEKY.

Bornbiroe 3HaUeHIe OGHOMIOTIS HMEET TaKKe I PelIeHIsT BOCIHTATeIbHBIX I Pa3BHBAIOIIIX 3a/1a9 CPEIHETO
obmiero oOpa3oBaHIs, COLHATH3ANI oO0yJaronxcs. I3ydeHne Onoiorm obecnednBaeT YCIOBHSA AT (hOpPMIIpO-
BaHHS HHTEIIEKTyaIbHbIX, KOMMYHHKAIIHOHHBIX H HH()OPMAIIOHHBIX HAaBBIKOB, 3CTETHYECKOI KYJIBTYPHI, CIIOCO0-
CTBYeT HHTETpaIlH OHOIOTHYECKHX 3HAHHII C IPEACTABISHHSMH H3 APYTHX ydeOHBIX IPeIMETOB, B YaCTHOCTIH,
¢k, xumun 1 reorpadm. Ha3BaHHBIe OTOXKEHIS O TIpeJHa3HadYeHNH yaeOHoro npeamera «bHomorus cocra-
BIUTH OCHOBY [UI OTIPEJIENEHHs IOAXO0J0B K 0TOOpY H CTPYKTYPHPOBAHIIO €r0 COJepIKAHIS, IPEICTaBICHHOTO B
TIpOrpaMMe 10 OHOTIOTHI.

Ot6op conep:kanus yaeOHoOro IpeameTa «bnonorusy Ha 6a30BOM YPOBHE OCYIIECTBIEH C MO3HINII KYIbTY-
pocooOpa3HOTO MOJX0/a, B COOTBETCTBHH ¢ KOTOPHIM OOyJarolyiecs: JOKHBI OCBOHTH 3HAHHS I YMEHIHS, 3Hadl-
MblIe 1 popMIpoBaHIs oOmiell KyIbTypsl, OIpe/IeNsIONlIe aJeKBaTHOe IOBeIeHIIe YelIOBeKa B OKPY KAIOIIell IpII-
POZHOII cpefie, BOCTpeOOBaHHbIE B ITOBCEJHEBHOII JKI3HH 1 NPAKTHYECKOI JedTelbHocTH. Ocoboe MecTo B 3TOIl
CHCTEMe 3HAHIII 3aHIIMAIOT 3JI€MEHTHI COJIepIKAHIISI, KOTOPBIE CIIy2KaT OCHOBOIT ISt (hOpPMIPOBAHIS TP € ICTaBIICHIIT
0 COBPEMEHHOII €CTECTBEHHO-HAyJHOIH KapTHHE MHpa U IEHHOCTHBIX OPHEHTAINSAX JTHIHOCTH, CIIOCOOCTBYIOIIX
TyMaHH3aIHH OHOJIOTHYIeCKOro 00pa3oBaHMUs.

CTpyKTypHpOBaHIE COAEpKaHUSI yIeOHOTO MaTepHana B IporpaMMe 10 OHOIOTHH OCYHIECTBICHO € YIETOM
TIPHOPHTETHOTO 3HAYECHIS 3HAHHI 00 OTMIMHTEIHHBIX 0COOEHHOCTSX JKIBOI IPHPO/BI, O €€ YPOBHEBOII OpraHI3a-
LU 1 3BOJIOINI. B COOTBETCTBHII C 3THM B CTPYKType ydeOHOro mpeaMera «BHOJIOTHS» BBIIENCHBI CIEAYIOIIHE
coiep;kaTenbHble JIHHH: «BHoIorns Kak Hayka. MeTo1pI HaydHOro no3HaHHs», «KileTka Kak OHOJIOTIYEecKas CH-
cTeMay, «OprasmsM Kak OHonormdeckas cucreMay, «ClucreMa I MHOT00Opasiie OpTaHIIeCKOT0 MHpPay, « OBOJIOIHS
JKHBOII IPHPOJIBI», «DKOCHCTEMBI H NIPHUCYIIIE HM 3aKOHOMEPHOCTID.

Iens n3ydgenns yae6HoTO npeameTa «bHosornsy Ha 6a30BOM YpOBHE — OBJAJeHHE 00yJaIONIIMICS 3HAHH-
SIMII O CTPYKTYPHO-(OYHKITHOHAJIBHOII OPTaHM3AINI JKHUBBIX CHCTEM Pa3HOTO paHTa I IPHOOpeTeHNe YMEHI HC-
TI0JIb30BATh 3TH 3HAHUS U1 TPAaMOTHBIX JETICTBHII B OTHOIIEHIH 00BEKTOB JKIBOII IPHPOIBI I PEIIeHIS Pa3IIIHbIX
JKH3HEHHBIX TIPOOIEM.



JocTiDKeHIe Leln H3ydeHns yaeOHoro mpeamera «BbHooris» Ha 6a30BOM ypOoBHE obOecHednBaeTcs pele-
HIEM CIIeIYIONIIX 3aJad:

OCBOEHHE O00YYaIOIINMIICS CIICTEMBI 3HAHIII O OHOJOTIYECKIX TEOPHSIX, YIEHIX, 3aKOHaX, 3aKOHOMEPHO-
CTSIX, THIIOTE3aX, PaBIUIaX, CIYKaIIIIX OCHOBOII I ()OpMIpPOBAHIIS IPE/ICTaBICHIHII O €CTECTBEHHO -HAayIHOII Kap-
THHE MIpa, O METOJaX Hay4HOTO ITO3HAHHS, CTPOESHHI, MHOTOOOpa3MI H 0COOEHHOCTSX JKIBBIX CHCTEM Pa3HOTO
YPOBHS OpTaHI3aLIII, BBIJAOIIIXCS OTKPBITIIIX I COBPEMEHHBIX HCCIISAOBAHILIX B OHOIOTHIL;

(bopmIIpoBaHIe Y 00yJarONIXCS T03HABATEIbHBIX, IIHTEIUIEKTYaJbHBIX I TBOPYECKIX CIIOCOOHOCTEII B IIPO-
Ilecce aHaMI3a JaHHBIX O IYTAX Pa3BHTHS B OHONOTHI HayYHBIX B3TVISOB, HIEH I ITOJXOH0B K H3YUESHIIO JKHBBIX
CHCTEM Pa3HOTI'O YPOBHS OpIraHI3aIlIIL;

CTaHOBJIEHHE Yy 0OyJaronixcs oomell KyIbTyphl, (PYHKIIOHATBHOI TPaMOTHOCTH, pa3BUTHE YMEHINT 00b-
SICHATH 1 OIICHHBATh SBJICHIS OKPY’KAIOLIEro MIIpa JKIBOII IPHPO/IBI HA OCHOBAHMII 3HAHIII I OIbITA, IONTYJSHHBIX
TIPH H3yYeHHH OHOJIOTHIL;

(opmIIpoBaHIIe y 00yJarONIXCs YMEHHIT IUUTIOCTPHPOBATh 3HaUeHIe OHOJIOTHYECKIX 3HAHMII B IpaKTIde-
CKOII JIeTeTIbHOCTH YeI0BeKa, Pa3BUTHII COBPEMEHHBIX MEIHIIMHCKIIX TEXHOJOTHIT I arpo0I0TeXHOIOTHII;

BOCHHTaHIE YOeKIEHHOCTH B BO3MOJKHOCTH IIO3HAHIIS UEeJIOBEKOM JKHBOI IPHPOABI, HEOOXOANMOCTH Oe-
PEXKHOTO OTHOIIEHIS K Hell, COOMI0AeHIIS STHYeCKIIX HOPM IPH IPOBE/ISHII OHOIOI TIeCKIX HCCIIeJOBaHIIL;

OCO3HAHHE IIEHHOCTH OMOJIOTHYEeCKIX 3HAHMII 7S IIOBBIIICHIS YPOBHS 3KOJIOTHYECKON KYIBTYpPBI, IS
(bOpMIIpOBaHIIS HAYYHOTO MIPOBO33PEHIIS;

TIpIMeHeHIe IPHOOPEeTEHHBIX 3HAHMII I YMEHIII B ITOBCEJHEBHOII JKII3HI U1 OIIEHKH IOCIEICTBHII CBOEIT
JeSTeTbHOCTH 10 OTHOLICHINIO K OKPYJKAIOIIel cpefie, COOCTBEHHOMY 30pPOBBI0, 000CHOBaHIIE I COOIIOIEHIIe Mep
TPOGILTaKTHKI 3a00JIeBaHIIIL.

B cucteme cpegHero obuiero oopazoBaHis «BHONOTI», H3ydaeMast Ha 0a30BOM YpOBHE, SBIIIETCS 00s3a-
TeJIbHBIM yJeOHBIM IIPEIMETOM, BXOSIINIM B COCTaB IpeIMeTHOI obnacTn « EcTecTBeHHO-HayIHbIEe IIPEIMETHI».

g m3ydeHns OHolorun Ha 0a30BOM YpOBHE CpegHero oomero obpa3oBaHIs OoTBOIHTCS 68 dacos: B 10
Kitacce — 34 4Jaca (1 gac B Heqremo), B 11 xiacce — 34 gaca (1 gac B Hellero).

COJJEPKAHHUE OBYUEHU S

10 KJIACC

Tema 1. BHoJIOTHSI KAK HAYKA.

Buonorus xak Hayka. CBs3p OHONIOTHH C OOIIECTBEHHBIMH, TEXHIYECKHMH H JPYTHMH €CT€CTBEHHBIMHU
HayKaMI, rtocodueil, 3THKOII, 3cTeTHKOIl 1 mpaBoM. Poib OHoJOTI B (hOPMIIPOBAHII COBPEMEHHOII HayIHOI
KapTHHB! Mupa. ClcTeMa OHOIOTYeCKIX HayK.

MeToxbl HO3HAHIS JKIBOI IPHPOS! (HaOIIOJeHIIe, SKCIIEpIIMEHT, OIIICaHIe, H3MepeHHe, KiIacciduKais,
MOJIETIPOBaHIe, CTaTHCTHIecKast 00paboTKa JaHHBIX).

JdeMoHCTpAanHH:

IToptpetsr: U. Hapsus, I'. Mengens, H. K. Kompios, [x. Yorcon u @. Kpuk.

Tabmms! 1 cxeMbl: «MeToIbI II03HAHIIS JKIBOI IIPHPOJIBIY.

JlaGopaTopHbIe H NPAKTHYEeCKHEe PAOOTHI:

IIpakTirgeckas pabota Ne 1. «IIcrionp30BaHHe pa3IIYHBIX METOJOB IPH H3yYEHHH OHOIOTHYECKHX OOBEK-
TOBY.

Tema 2. 7ZKuBble CHCTeMbl H HX OPTaHH3AIHS.

JKuBble cHCTEMBI (OHOCHCTEMBI) KaK IpeaMeT n3ydeHns Omonormn. OTIHMIue KUBBIX CHCTEM OT HEOpTaHIH-
YeCKOIl IPHPOJIBL.

CBoiicTBa OHocHCTEM I IX pa3HOOOpasne. YPOBHI OpraHH3all OHOCHCTEM: MOJIEKYISPHbII, KIeTOYHbIIL,
TKaHEBBII1, OpraHI3MeHHbIII, IOMYISAIIIOHHO-BII0OBOII, 3KOCHCTEMHBIIT (OO €0Ie HOTIYECKIIIT), 0110 epHBIIL.

JdeMoHCTpAnHH:

Tabmms! 1 cxeMbl: «OCHOBHBIE TIPI3HAKI JKH3HID), «YPOBHI OpPTaHH3ALIIH JKIBOII IIPIIPOIBI».

ObopynoBaHie: MoJelb MoJaeKyIsl JTHK.

Tema 3. XuMHUYecKHH COCTAB H CTPOeHHe KJIeTKH.

XIMITJecKHIT cOCTaB KIETKH. XHMIdecKIe 3JIeMeHThI: MaKpO3JIeMeHThI, MIKpPO3JIeMeHThl. Boga 1 MiHe-
paibHbIE BEIECTBA.

@DyHKINH BOJIB! H MITHEPAIBHBIX BEIECTB B KIeTKe. Iloaepianie ocMOTHIECKOTO OaaHca.

Benkn. CoctaB U cTpoeHHe OelIKOB. AMHHOKHCIOTHI — MOHOMepHI OenkoB. He3zaMeHIMBble I 3aMEHHMEIE
AMITHOKHCIIOTHI. AMHHOKICIIOTHBIII COCTaB. Y POBHH CTPYKTYPHI OeTTKOBOII MOJIEKYIIB! (TIepBIYIHAS, BTOPHYIHAS, Tpe-
THYHAs 1 YeTBEPTHYHAs CTPYKTypa). XIMIYecKIe CBoiicTBa OemKkoB. bronormgeckue GpyHKINN GelIKOB.

®DepMeHTH — OHoNmormdecKue Karannsaropsl. CTpoeHne ¢GepMeHTa: aKTHBHBII IEHTpP, CyOCTpaTHas CIIeITH-
¢brasocTs. KodepmenTsl. Buramunsl. OTamdns (hepMeHTOB OT HEOPraHIIeCKIX KaTal3aTopOB.

VrIneBonsl: MOHOCaXapHIkl (TIIF0K03a, pdo3a I Ae30KcHprb03a), ArcaxapH sl (caxapo3a, IaKTo3a) 1 MOJH-
caxapusl (KpaxMail, TJINKOTeH, IIeJUI0103a). bromoriaeckne GyHKIIm yrieBooB.



JImmupsr: Tpurmmepnasl, docdommisl, creponasl. I'podumsHO-TIapodhoOHbIE cBoicTBa. Broormae-
ckue ¢yHKkm mHmIoB. CpaBHEHHE YIIIEBOJIOB, OSIKOB I JHIIIOB KaK HCTOYHHKOB SHEPTHH.

Hyxnennoseie kucnotel: JITHK m PHK. Hykimeornasl — MOHOMEphl HYKJIEHHOBBIX KHCIOT. CTpoeHHe U
¢byuxum JJHK. Ctpoenne n pyrkimm PHK. Bugst PHK. AT®: ctpoerie i G yHKITIIL

Iuronorus — Hayka o KieTke. KileTogHas Teopis — IpiMep B3aHMOJAHCTBIS Hylell i (pakTOB B HAYIHOM IIO-
3HaHHH. MeTOo bl H3ydeHHs KIEeTKIL.

KieTka Kak Ile7IoCTHas JKuBasi cucTema. OOmmie IpH3HAKH KIETOK: 3aMKHyTasi HapyxHass MeMOpaHa, MoJle-
kyne! JIHK Kak TeHeTHYeCKHII almapar, CHCTeMa CHHTe3a Oenka.

THIBI KIeTOK: 3yKapHOTHYeCKasl I pOoKapHOTHIecKast. OCOOEHHOCTH CTPOSHHS IIPOKaPHOTHIECKOI KIETKIL
KnerouHas cTeHKa Gakrepmii. CTpoeHIe 3yKapHOTHIecKOIl KiIeTK. OCHOBHbIE OTIHYHS PACTHTENBHOI, JKIBOTHOIT
1 TPHOHOIT KIETKIL.

IIoBepXHOCTHBIE CTPYKTYPHI KIETOK — KIE€TOYHas CTEHKa, TIMKOKamHKC, HX ¢yHkmm. ITna3maridgeckas
MeMOpaHa, e€ coiicTBa 1 (yHKinmL. I{nTomnasma u e€ opraHomnasl. OqHOMEeMOpaHHBIe opraHOIIb! KieTKi: JIIC,
armapaT [onbauKi, TH30cOMBL. [10TyaBTOHOMHBIE OpraHOMIB! KIETKI: MHTOXOHIPHH, InacTuabl. IIponcxoxaeHne
MHTOXOHJpHII 1 Imactuja. Buasr mnactia. HememOpaHHBIE OpraHOMIBI KIETKH: PHOOCOMBI, KJISTOYHBII IIEHTD,
LIEHTPHOIIH, PECHITIKI, KIyTHKH. OYHKITIH OPTaHONIOB KIETKH. BKIIOUeHIIS.

SInpo — peryJaTopHBII eHTp KieTkn. CTpoeHue sipa: siepHas 000l04Ka, KapHoILIa3Ma, XpOMaTHH, S[-
PBIIIKO. XPOMOCOMBL.

TpaHCIIOPT BENIECTB B KIETKE.

JeMoHCTpanHH:

ITopTpeTsr: A. JleBeHryk, P. I'yk, T. IIIBanH, M. Ilneiinen, P. Bupxos, k. Yotcon, @. Kpuk, M. VILIKIHC,
P. ®panxmi, K. M. bap.

Juarpammsr: «PacmpesiesieHHe XIMIYECKHX 3JI€MEHTOB B HEXIBOI IpHpoje», «PacmpeseneHine XuMHde-
CKIIX 3JIEMEHTOB B JKHBOII IIPHPOEY.

Tabmmpr 1 cxemsl: «IlepHofmdeckas TadIHIa XHMHIYECKHX 31IE€MEHTOB», «CTpOeHIEe MOJIEKYTIbl BOIBIY,
«bnocunTes Oenmkay», «CTpoeHHe MOIEKynsl Oenka», «CTpoeHne ¢epMmeHTa», «HyknenHoBbie KucioTel. JTHK»,
«Ctpoenne MoneKyIsl AT®», «CTpoeHHe 3yKapHOTHIECKOIT KIeTKI», «CTpOoeHIe JKIBOTHOII KIeTKi», «CTpoeHIe
PacTHTEIBHOIT KIIeTKIY, «CTpoeHIe IpOoKapHOTIYeCKOIl KIeTKI», «CTpOoeHIe s/ipa KIeTKI», «YTIeBOAbI», «JImmi-
JIBI».

ObopynoBaHIe: CBETOBOI MHKPOCKOII, 000pyJ0BaHIe I MPOBEACHIS HaOMIOASHIII, H3MEPEHII, YKCIIe-
PHMEHTOB, MIKPOIIPENapaThl paCTHTENBHBIX, KIBOTHBIX I OaKTepHATBHBIX KIETOK.

JlaGopaTopHbIe H NPAKTHYEeCKHEe PAOOTHI:

JlaboparopHas padoTa Ne 1. «II3ydeHIe KaTaINTHYECKON aKTHBHOCTH (pepMEHTOB (Ha IIpIMepe aMILIa3bl
ILTH KaTala3bl)».

JlaboparopHas pabota Ne 2. «II3ydeHne CTpOSHHS KIETOK pacTeHIII, KIBOTHBIX II OaKTEpHil IOI MIIKpO-
CKOIIOM Ha TOTOBBIX MHKpOIIpENaparTax H IHX OIICAaHHE.

Tema 4. /Ku3He eI TeIJbHOCTh KJIeTKH.

OOMEH BEeIIeCTB, IUI MeTa00MI3M. ACCHMIUIAINS (IUIaCTHYECKHIT OOMEH) H JUCCHMILUISAINS (SHepreTHde-
CKiHil 00MeH) — JIBe CTOPOHBI €AHHOTO Ipolecca MeTabomizma. Pollb 3aKOHOB COXpaHEHHS BEIECTB H SHEPrHH B
TIOHHMaHHHI MeTaboII3Ma.

Tumbe! oOMeHa BelecTB: aBTOTPO(HBIN I TeTepoTpohHEIL. Polb (hepMEHTOB B 0OMEHE BEIIECTB I IIpeBpa-
IIEHHH YHEPTHH B KIIETKE.

®oTtocunTe3. CBeTOBas I TeMHOBas (a3sl poTocnHTe3a. Peakinm ¢porocuHTe3a. D(HHEeKTHBHOCTh (POTOCHH-
Te3a. 3HaueHHe (HOTOCHHTE3a [ JKI3HH Ha 3emile. BiusiHue ycioBHil cpebl Ha (JOTOCHHTE3 I CIOCOOHI IOBBIIIIE-
HHS €T0 IPOAYKTHBHOCTH Y KyJIBTYPHBIX PaCcTEHHIL.

XemocHHTe3. XeMOCHHTE3HpYIONTIe GakTepHH. 3HaUeHIe XEMOCHHTe3a IS JKI3HI Ha 3eMIe.

DHepreTH4ecKuil 0OMeH B KiIeTKe. PacIerieHIe BelIecTB, BBIJENEHIEe I aKKyMYIIPOBAHIE SHEPTHH B
KJIeTKe. DTaImbl SHepreTudeckoro oomMeHa. I'mikoms. bpoxeHne u ero Buabl. KicinopogHoe oKHCIeHHe, IIH Kie-
TOYHOE AbIXaHHe. OKHucITeNbHOe (ochopiumipoBanne. ¢ HeKTHBHOCTh SIHEPreTHIECKOT0 0OMeHa.

Peakum MaTpirgHoro cuHTesa. I'eHeTmdeckas nHbopmarig n JJHK. Peammnsamis reHeTdeckoil mHpopMa-
LU B KIeTKe. I eHeTHdecKuil Ko 1 ero cBoiicTBa. TpaHcKpumis — MaTpuanbni cunTe3 PHK. Tpancnsmus — 6uo-
cuHTe3 Oenka. Sransl TpaHcasaunu. Koanposanne aMiHokucaoT. Pons pubocom B 6nocnHTese Henka.

HexkneTouHsle (hOpMBI KI3HI — BHPYCHL. IcTopns oTKphiTis Bupycos ([I. I1. IIBaHOBCKIT). OCOOEHHOCTH
CTPOEHIS U JKI3HEHHOTO ITHKJIAa BHpYcoB. bakrepnodaru. Bone3Hn pacTeHHII, JKIBOTHBIX H YeJIOBEKa, BBI3bIBaEMbIe
BHpycamil. Bupyc nmmmyHoaedmmta genoseka (BITU) — Bo3oyaurens CITI{a. OOpaTHas TPpaHCKPUIIIIS, peBepTa-
3a 1 HHTerpasa. IIpodnnakTiKa pacipocTpaHeHHs BHPYCHBIX 3a001eBaHHIL.

JdeMoHCTpAnHH:

TToptpetsr: H. K. Kombiios, 1. I1. ITBanoBcKii, K. A. TiMupsizes.

Tabmmpbl u cxeMsl: «THmbl TmHTaHHSAY, «MeTabommsmy, «MHITOXOHIPHS), «DHEPTeTHYECKIT 0OMeH»,
«Xmopomacty», «®@orocunresy», «Ctpoerne JJHK», «CTpoeHne n (GYHKIIOHHpOBaHHE TeHa», «CHHTe3 Oemkay,



«CeHeTuecKmi Koy, «Bupyce», «bakrepnodarm», «CTpoeHne H KH3HEHHBNT 1uK1 Bupyca CIIII[Ia, Oakre-
puodaray, «Permwmikams JTHK».

ObopynoBaHie: Moaenn-anumkaim «Y asoerne JTHK u Tpanckpuminsgy, «buociHTe3 6enkay, «CTpoeHie
KJIETKII», MOJeNb CTpyKTyphl JTHK.

Tema 5. PasMHOKeHHe H HHIABHAYAJIbHOE PA3BHTHE OPTraHH3MOB.

KiteTouHBIT UK, IUTH )KU3HEHHBIT KT K1eTKH. ITHTepdasa u muros. IIponeccs!, npoTeKaronIe B HHTEP-
taze. Permnkaris — peakus Matprrgsoro cunre3a JJHK. CtpoeHne XpoMocoM. XpoMOCOMHBIIT Hab0op — KapHOTHIL.
JIMIUTONIHEIIT 1 TallJIONJHBII XpPOMOCOMHBIe HaOopbl. XpoMaTiabl I[HTONOrYecKle OCHOBBI Pa3MHOKEHIIS I 1H-
JUBHYaIBHOTO Pa3BHTHS OPTAaHI3MOB.

Jenenne kietkn — muro3. Ctaamn Mutosa. IIporeccs!, IpOUCXOIANTe Ha pa3HbIX CTalIsSIX MUTO3a. broio-
THYECKIIT CMBICI MHTO3a.

IIporpammupyemasi THOENb KIETKH — alloNTo3.

@opMBI pa3sMHOXKEHHS OpPraHI3MOB: OeCIlONoe H II0JI0BOE. BHbl 0ecronoro pa3MHOXEHHS: JeleHHe
HaJBOe, IOYKOBAHIE OJJHO- I MHOTOKJIETOUHBIX, CIOPOOOpa30oBaHIle, BETeTaTHBHOE pa3MHOXKeHHe. IIcKyccTBeHHOE
KJIOHHPOBAaHHE OPTaHH3MOB, €TO 3HAUECHHE JUIS CETEKITHIL

ITonoBoe pa3MHOXKEHIIE, €r0 OTIIYIS OT OeCIIoNoro.

Meiio3. Craaun Meiio3a. IIporecchl, IPONCXOASIIIE Ha CTaJIsIX Meifio3a. [IoBeeHIIe XpOMOCOM B Meiio3e.
KpoccunroBep. BronormdecKiii CMBICT I 3Ha49eHIe Meiio3a.

T'ameToreses — mporecc 00pa30BaHIS MOJIOBBIX KIETOK Y KIBOTHBIX. I107I0BbIE jKee3bl: CEMEHHIKI 1 SHY-
HuKi. O6pa3oBaHIe I pa3BHUTHE IOJOBBIX KIETOK — raMeT (CepMaTo30l, SillleKIeTKa) — CIIepMaToreHe3 I OBOTe-
He3. OcOOEHHOCTH CTPOEHIIS SIIEKIeTOK I criepMaTo30noB. OmionoTBopeHne. ITapTeHOTeHes.

HHanBHIyadbHOE pa3BHTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BHTHE (dMOpHOreHes). DTamsl 3MOpHOHAT-
HOTO pa3BHTHS Y NO3BOHOYHBIX JKHBOTHBIX: APOONIEHHE, TacCTPYIAIS, OpTraHoTeHe3. I1ocTaMOpHOHaNbHOE pa3BH-
THe. THITBI TOCT3MOPHOHATBHOTO Pa3BHTHS: NIPsIMOe, HeTIpsMoe (JIMIHHOYHOE). BInsHIIe cpepl Ha pa3BHTHE Opra-
HI3MOB, (haKTOPBI, CIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOICTBA.

Pocrt 1 pa3BurHe pacTeHHil. OHTOreHe3 IIBETKOBOTO PAaCTEHUS: CTPOSHHE CEMEH, CTaHH pa3BHTHS.

JdeMoHCTpanuH:

Tabmmp! 1 cxeMsl: «@OPMBI pa3MHOKEHIS OPTaHI3MOBY, «/{BOITHOE OILIOOTBOPEHHE Y IIBETKOBBIX pacTe-
HHI», «BereraTnBHOE pa3sMHOXKEHNE pacTeHHIl», «JleneHne kineTku OakTepmil», «CTpOEHHE IOIOBBIX KIETOK»,
«CTpoeHne XpoMOcOMBI», «KieTounslil mikmy», «Pemwmkams JJHK», «Muto3», «Meiio3y, «IIpsvoe I HETIpIMOe
pasBuTHEY, « aMeToreHe3 y MIEKOIHTAIONINX 1 YelIoBeKa», « OCHOBHBIE CTa I OHTOTEHE3a.

O0bopynoBaHHe: MHKPOCKOII, MHKpOIIpernapaTsl «CIIepMaTo30IIbl MIEKOIIHTAIOIIET0y, «SIIeKIeTka Mie-
KoImTaroImero», «KapHnokiHe3 B KIeTKaX KOpelIKa JyKa», MarHHTHas MOJeNb-alIUTHKalNs «J[eneHne KIeTKI,
moznens JJHK, moaens MeTadha3HOil XpOMOCOMBL.

JlaGopaTopHbIe H NPAKTHYeCKHEe PAOOTHI:

JIabopatopHas pabota Ne 3. «HabmrogeHie MHUTO3a B KIIeTKaX KOHUIKA KOpellka JyKa Ha TOTOBBIX MHKpO-
TpenapaTax».

JlaboparopHast paboTta Ne 4. «II3ydeHIle CTPOESHIS ITOJIOBBIX KIETOK Ha TOTOBBIX MIIKpOIIpeapaTax.

Tema 6. HaciieicTBeHHOCTbh H H3MEHYHBOCTH OPTAHH3MOB.

IIpeaMeT 1 3agadll TeHeTHKH. IICTOpHS pa3BHTHS TeHEeTHKH. POIIb IIHTONOTHH H 3MOPHOJIOTHH B CTaHOBIIE-
HIH TeHeTHKH. BKi1aJ pocCHIICKHX 1 3apyOeKHBIX YUEHBIX B pa3BHTHE I€HETHKH. MeToas! TeHeTHKH (THOpII0I0-
THYESCKUI, ITUTOTEHeTHYECKHI, MOJIEKYIIpHO-TeHeTHaecKuil). OCHOBHBIE T€HEeTHYeCKIe MOHATHA. I eHeTHdeckas
CHMBOJIHKA, HCIIONb3yeMasl B CXeMaX CKPEeIHBAHMIL.

3aKOHOMEPHOCTH HacleJ0BaHHS IIPH3HAKOB, ycTaHOBIeHHble I. MenaeneM. MOHOrHOpHIHOE CKpEIIBa-
HHe. 3aKOH €JIHO0-00pa3is THOPHI0B NIepBOTO MOKoNIeHNs. IIpaBino JOMHHHIPOBAHHS. 3aKOH pacUIEIUIEHHs IIpH-
3HaKoB. I 'Hmore3a gncToTs! rameT. [1oHOE 11 HENOIHOE JOMHHHPOBAHIIE.

JurnOpuiHoe CKpelBaHie. 3aKOH He3aBHCHMOTO HAclleI0BaHHS IPH3HAKOB. [{HTOreHeTIdecKIe OCHOBBI
JUTHOPHIHOTO CKpEIIMBaHISA. AHaTH3HUpYIoNlee CKpellnBaHHe. lIcronb3oBaHIe aHAMIZHPYIOIETO CKPEIIBAHIL
JUIS OIIpeJIeNIeHHs] TEHOTHIIa OCOOM.

CreluleHHOe HacleloBaHHE IIpH3HakoB. Pabora T. Moprana o CLEIICHHOMY HAclI€IOBAaHHIIO TEHOB.
HapymieHne crieTuie s TeHOB B pe3yIbTaTe KPOCCHHIOBEpa.

XpoMoCOMHas TeOpHS HAaClleICTBEHHOCTH. [ eHeTIaecKie KapThl.

T'enernka noma. XpoMOCOMHOE OIIpeeNeHIe 107a. AYTOCOMBI I IIOJIOBBIE XPOMOCOMBI. I'oMoraMeTHbIe 1
reTeporaMeTHBIe OpraHi3Msl. HaceoBaHIe IPH3HAKOB, CIETUICHHBIX C IIOJIOM.

II3meHUnBOCTh. BHIBI H3MEHYHBOCTH: HEHACJIEACTBEHHAs H Hacle[CTBeHHas. Poib cpeisl B HeHaclel-
CTBEHHOII H3MEHUIBOCTH. XapaKTepHCTHKa MON(IKAIIIOHHOI H3MEeHINBOCTH. BapHaIIOHHBIT ST I BapHAI[IIOH-
Has KpuBas. HopMa peaxumi npi3Haka. KomrdecTBeHHbIE I KaueCTBEHHbIE IIPI3HAKHI I X HOpMa peakuml. CBoil-
cTBa MOqU(HKAITNOHHO H3MEeHIHBOCTH.

HacnencTBeHHas, I TeHOTHINITYECKas, I3MEHIIBOCTh. KOMOHNHATHBHAS I3MEHINBOCTh. Meiio3 I oJI0Boil
TIpoLIeCC — OCHOBAa KOMOHHATHBHOII M3MEHINBOCTH. MyTaIoHHas 3MeHInBocTh. Kitaccuukainia MyTaInii: TeH-



HBIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa M IPHYHHBI MyTaiil. MyTareHHble (akTOpbl. 3aKOH T'OMOJIOTHYECKIX
PSIOB B HaceACTBeHHOI m3MeHunBocTH H. I1. BaBiiosa.

BresiepHas HacIeCTBEHHOCTD I H3MEHIHBOCTb.

T'enernka uenoBeka. Kapuorun genoBeka. OCHOBHBIE METO/IBbI T€HETHKH UEIOBEKA: TeHeaIOTHIeCcKil, OIm3-
HEIIOBBIII, IIHTOT €HEeTHIECKIIT, OIOXIMITIECKIIl, MOIeKyISpHO-TeHeTIdecKii. COBpeMeHHOe OIpeJielieHIe TeHOTH -
IIa: TIOJTHOTEHOMHOE CEKBEHHPOBaHIE, TeHOTHIINPOBaHIE, B TOM 4Hcie ¢ nomomsio ITTP-ananmsa. HacnencrBen-
Hble 3a00JIeBaHIs YelloBeKa: TeHHble 0O0Ne3HI, OOJIe3HN ¢ HaclleJCTBEHHOI IPeapacHolI0KeHHOCTHI0, XPOMOCOM-
Hele Gone3Hn. CoMaTHdecKie H TeHepaTHBHbIe MyTali. CTBOIOBBIe KIETKH. IIPHHITIIEI 3J0pOBOr0 00pasa Ki3-
HH, JHarHOCTHKI, IPO(HIAKTHKH 1 JIeYeHHS TeHeTHIeCKIX Oone3Hell. MeIHKo-TeHeTIYeCcKoe KOHCYIBTHPOBaHIE.
3HauyeHIe MEIMITIHCKOI TeHeTHKH B IIPEIOTBPAIIICHIII I JIeYeHIH T'eHEeTIIeCKIX 3a00JIeBaHIII YeI0oBeKa.

JeMoHCTpanHH:

Tloptpetsr: I'. Menaens, T. Mopras, I'. ne ®@pu3, C. C. YerBepukos, H. B. Timodeen-Pecosckmii, H. I1. Ba-
BILTIOB.

TaGmmb! 1 cXeMbl: «MOHOTHOPHIHOE CKPENIHBAaHHE I €T0 IIHTOreHEeTHIeCcKas OCHOBAY, «3aKOH pacIernie-
HHS 1 €ro IIUTOTeHeTHYeCKass OCHOBAa», «3aKOH WHCTOTHI TaMeT», «J{urndpuaHoe ckpenmiBaHuey, «I{uTonormde-
CKIle OCHOBBI AHTHOPHIHOTO CKpeImBaHUA», «Meio3», «B3anMmojelicTBHe alIeNbHBIX T'€HOBY», «I eHeTHYeCKHe
KapThl PAaCTEHHII, KIBOTHBIX H YeloBeKa», «I eHeTHKa II0Ja», «3aKOHOMEPHOCTH HaclleJ0BaHMHS, CLEIUIEHHOTO C
nonoM», «KapHOTHIIBI YeloBeKa H JKHBOTHBIXY», «BHABI H3MEHUHBOCTHY, «MoIu(UKaIIIOHHAS H3MEHIHBOCTHY,
«HacnenopaHue pesyc-axkropay, «[ €HeTHKa TPyl KpoB», «MyTaIlloHHas H3MEHIHBOCTHY.

ObopyoBaHne: MojAemH-amumKam «MoHOTHOpHIHOe CKpelnBaHie», «HermomHoe IOMIHIPOBaHIEY,
«IurnbpugHoe ckpemmBaHuey, «IlepekpécT XpoMOCOM»), MHKPOCKOII I MHKpoIpernapaTr «J/{po3odina» (HopMa,
MyTaIn (GopMbI KPbLIBEB I OKPACKII Tella), Tepbapiii «I 0poX IIOCEBHOI.

JIaGopaTopHbIe H NPAKTHYECKHEe PAGOTHI:

JlaboparopHast pabora Ne 5. «II3ydeHne pe3ylbTaTOB MOHOTHOPHIHOTO H JUTHOPHIHOTO CKPENIHBAHHS Y
JIp030(ILTBI Ha TOTOBBIX MHKPOIIPEIapaTaxy.

JIabopatopHast pabota Ne 6. «II3ydeHne MOANGUKAINIIOHHON H3MEHYHBOCTH, IOCTPOEHHE BapHAIIIOHHOTO
psia I BapHALHOHHOIT KPHBOII».

JlaboparopHast paboTta Ne 7. « AHamI3 MyTaIi y Apo30(ILIsl Ha TOTOBBIX MHKp OIIperapaTax».

IIpakTirgeckas padota Ne 2. «CocTaBIeHIIE I aHAIN3 POJOCIOBHBIX YETIOBEKAY.

Tema 7. Ceaexknus opranu3MoB. OCHOBBI OHOTeXHOIOTHH.

Cenekus Kak HayKa H IpoIecc. 3apoKIeHIe celeKIn 1 JoMecTHKamsl. Yaenue H. 11. Basmiosa o 1es-
Tpax IPOHCXOXKJSHHS H MHOrooOpa3Ns KyJIbTYPHBIX pacTeHHIl. I[eHTpHI IIPONCXOXKIEHHS JOMANIHHIX KHBOTHBIX.
Coprt, nopoja, ITamMm.

CoBpeMeHHBIe METOABI ceNeKIn. MaccoBbIil 1 HHUBIYaIbHbII OTOOPHI B CENEKIMI PaCTEHIII I JKIBOT-
HbIX. OIeHKa KCTepbepa. bI3kopoAcTBEHHOE CKpemnBaHne — HHOpuHT. Yncrtast mrHng. CKpelBaHIe YHCThIX
nuHmil. [etepo3snc, mwin rudpuaHas cmaa. HepoJcTBeHHOE CKpeliBaHIe — ayTOpuHT. OTaanéHHas rudpuamnsa-
s 1 e€ ycrnexu. IIcKycCTBEHHBIII MyTareHe3 1 IIOTy4eHHe TTOIIITON0B. JIOCTIDKEeHNS CeNeKINI PacTEeHHIl, K-
BOTHBIX H MHKPOOPTaHHI3MOB.

BuoTexHONOrHS KaK OTpacib IPOH3BOJCTBA. [ eHHas HHKeHepHs. DTalbl co3faHns pekoMonHanTHoIl JTHK
1 TPAaHCTeHHBIX OpraHm3MoB. KinerouHas mHkeHepns. KileTounble KyIbTypbl. MHKPOKIOHAIBHOE Pa3MHOXKEHHE
pacteHuii. KiOHIpOBaHIEe BBICOKOIPOYKTHBHBIX CEIbCKOXO3SIICTBEHHBIX OPraHH3MOB. DKOJIOTHYECKIEe H 3THIe-
ckue npobiaemsr. TMO — reHeTHaecKi MOAH(HIIIPOBAHHBIE OPTAaHI3MBL.

JlemoHCcTpaI:

IToptpetsr: H. I1. Basunos, 1. B. Muaypus, I'. /1. Kapnegerko, M. @. I1BaHOB.

Tabmmp! 1 cxeMsl: KapTa «L{eHTpBI IPONCXOXKIEHIS 1 MHOr000pasis KyIbTYPHBIX pacTeHHil», «IIopost
JIOMAIITHIX JKHBOTHBIX», «CopTa KyJIBTYPHBIX pacTeHHID», «OTaanéHHas rHOpuam3amisay, «PaboTel akageMuka M.
®. IBaHoBay, «ITommmionans», «O0BeKTH OHOTEXHONOTHI», «KIIeTOUHBIEe KYJIbTYpHI I KIOHHpOBaHHE», «KOH-
CTPYHPOBAHHE I IIEPEHOC TEHOB, XPOMOCOM.

O0opynoBaHHe: MyJSDKI IUIO0B I KOPHEITIOA0B AUKIX (OpM H KyJIBTYPHBIX COPTOB PAaCTeHMIl, repbapiil
«CebCKOXO03SIICTBEHHbIE PAaCTEHII».

JlaGopaTopHbIe H NPAKTHYEeCKHEe PAOOTHI:

DKcKypcens «OCHOBHBIE METO/bI I JOCTIDKEHIIS CENIEKIII PACTEHMHIT I JKIBOTHBIX (Ha CEeKIHOHHYIO CTaH-
L0, IUIEMEHHYIO (hepMy, COPTOUCIIBITATENIBHBIN YIacTOK, B TEIUTIITHOE XO3SIICTBO, J1aOOPAaTOPHIO arpOyHHBEPCH-
TeTa IIH HayJHOTO IIEHTpa)».

11 KJIACC
Tema 1. DBoIIOIHOHHAS OHOJIOTHS.

Hpem‘tocmn(n BO3HHKHOBEHIIS 3BOJIOLHOHHOI TCOPHI. DBOJIOIIIOHHAS TeopHs U €€ MECTO B OHOJIOT L.
BiusHIIe 5BOTIOIIIOHHOM TCOPHII Ha pa3sBUTHE Omoorun u JAPYTHX HayK.



CBHIETENbCTBA 3BOMIONMIN. ITaeoHTONIOTHYECKIE: TTOCTIEA0BaTEIFHOCTD MOSIBIEHHS BHOB B IAJ€OHTOJIO-
TIYECKOIT JIETOIICH, epexoJHble GopMbl. Brioreorpadideckie: cXoacTBo I pa3mrdne (ayH i GhIop MaTepHKOB I
OCTPOBOB.

DOMOpHOTIOrHYecKHe: CXOJACTBA H DPA3MIdIs 3MOPHOHOB pa3HBIX BHJOB I03BOHOYHBIX. CpaBHHTEIHHO-
aHaTOMHYECKHe: TOMOJIOTHYHBIE, AHAJIOTHYHBIC, pYyJUMEHTapHBIE OpraHbl, aTaBH3MBL. MOJIeKyIsIpHO-
OHOXHMITIECKHE: CXOJCTBO MEXaHH3MOB HACIIeICTBEHHOCTH H OCHOBHBIX MeTa0OIIYECKHX ITyTell y BCeX OpraHH3-
MOB.

OpomonnonHas Teopuss Y. Japsuna. IIpenochUIKH BO3HHKHOBEHHS JapBHHI3MA. JIBIDKYIIIE CIUTBI 3BO-
JIOIHH BHJOB N0 J[apBHHY (HM30BITOYHOE pa3MHOJKEHIE IIPH OTPAaHHYSHHOCTH PECYPCOB, HEONpeIenEHHas H3MeH-
YHBOCTH, 00pBE0a 3a CYIIECTBOBAHIE, €CTECTBEHHBII 0TOO0D).

Cunretiraeckas Teopust 3Bomtoi (CTD) i e€ oOCHOBHBIE IIOJIOKEHIS.

MuxkposBomorus. [Tomymsais Kak eIHHIIa BIJa 1 SBOTIOLIH.

JBinKymniue ciuis! (hakTophl) 3BOMIONIN BHOB B IpHpoje. MyTallIOHHbI Ipolece U KOMOIMHATHBHAS 13-
MEHYHBOCTb. IIomyIaITIOHHbIE BOIHBI 1 Apeii reHoB. 11301 1 MUTpaIs.

EcTtecTBeHHSBIIT 0TOOp — HanpaBIsroIii pakTop 3Bomommt. ®opMbI €CTECTBEHHOTO 0TOOpa.

IIpHcroco0IeHHOCTh OPTAaHI3MOB KaK pe3yNabTaT 3BOJOLIII. IIpIMepsl NPHCIIOCOONIEHINT Y OpTaHH3MOB.
Apomoph o3B! I HIHO-aTalTaIIHIL.

Bug u Bugoobpa3osanne. Kpurepmi Bijga. OcHoBHbIE (opMBI BI00Opa30BaHIs: reorpaduiecKoe, 3K0I0-
THYECKOe.

Maxpospomorusa. @opMsl 3BOTIONUIL (IIeTHYecKas, AIBEPTeHTHAs, KOHBEPreHTHasl, apalenbHas. He-
00paTHMOCTh 3BOJIOLIIIL.

IIponcxosxIeHe OT HeCIelHaTH3HPOBaHHBIX IpeaKoB. IIporpeccupyromnias CreIann3ais. AJanTHBHAS
pajuans.

JdeMoHCTpanuu:

TToptpetsr: K. JInnseit, XK. B. JTamapk, Y. JJapsus, B. O. KoBanesckiii, K. M. Bap, 3. I'ekkens, ©. Mromiep,
A. H. Cesep1ios.

Tabmmpr 1 cxemsl: «Pa3BHTIE OPTaHIMECKOTO MHpa Ha 3eMie», «3apoJIbIil IT03BOHOYHBIX JKIBOTHBIXY,
«ApxeonTepukcy, «PopMbl 60psOBI 3a cymecTBoBaHHe», «ECTeCTBEHHBII 0TO0pY», «MHOTOOOpa3ne copToB pacTe-
HHit», «MHoroo0Opasne Iopoj KHBOTHBIX», «Ilomymsimm», «MyTaIlIoOHHas H3MEHYHBOCTBY, «ApoMopdo3b»,
«Imoamanramny, «O0mas JereHepamisy», «JIBIDKyIIe CIUIBI 3BOMIONUI», «KapTa-cxeMa MaplipyTa ITyTele-
ctBus Y. JapBunay, «bopsba 3a cymecTBoBaHIe, «IIpHCIOCOOICHHOCTh OpraHI3MOBY, «I eorpadideckoe BHIO-
o0pazoBaHHey, «IKOJIOTHIECKOE BHI000pa30BaHIEY.

O0opyoBaHHe: KOJUIEKIIS HaCEKOMBIX C pa3IHYHBIMH THIIAMH OKPAacKH, HaOOp IJTIOJ0B I CEMSH, KOJIEeK-
nus «IIpuMeps! 3alITHBIX IPHCIIOCOONEHHIT Y KIBOTHBIXY», MoJenb «OCHOBHBIE HAlIPABJICHIS BOTIOLIID), 00B-
€MHas MoJenb «CTpoeHHe TOJIOBHOTO MO3Ta II03BOHOYHBIX Y.

Buoreorpadraeckas kapTa MHpa, KOUIEKIs «DopMbI COXPaHHOCTH HCKOTIAEMBIX KHBOTHBIX I PACTEHHII,
Mogens ammKais «IIepekpécT XpoMOCcoM», BIIaXKHbIE IpernapaThl «Pa3BHTIE HaceKOMOToy, «Pa3BHTHE IIATYII-
KII», MHKpoTipenapat «/lpo3oduna» (HopMa, MyTaIin (hopMbI KPBUIEEB I OKPACKH TEIa).

JlaGopaTopHbIe H NPAKTHYEeCKHEe PAOOTHI:

JIabopatopHas padota Ne 1. «CpaBHeHIe BHIOB IO MOP(OIOTIIECKOMY KPHTEPIIO».

JIabopatopHas pabota Ne 2. « OmiicaHne IpHCIIOCOOICHHOCTH OPTaHI3Ma 1 €€ OTHOCHTENBHOTO XapaKTepay.

Tema 2. Bo3HHKHOBeHHe H Pa3sBHTHe JKH3HH Ha 3eMule.

JloHay4dHBIe IIPEICTaBICHNS O 3apOsKIEHHH KI3HHI. HaydHble I'HIIOTe35! BOSHHKHOBEHHS JKI3HH Ha 3eMIe:
abnoreHes 1 MaHCIIepMHs. XIIMITdecKasl 3BOJIOLIIS. AOGHOTEHHBII CITHTE3 OPraHIIeCKIX BEIeCTB U3 HeopraHHIe-
CKIX. DKCIIEpHMEHTaIbHOE IIOJTBEpPIKIEHIE XIMIYeCKOI 3BoMoMN. HauanpHble 3Tarbl OHOJIOTHYECKOI 3BOIIO-
. I'mmote3a PHK-mupa. @opmipoBaHie MEMOpPaHHBIX CTPYKTYP H BO3HHKHOBEHHE NIPOTOKIETKH. IIepBhle KiIeT-
KI 1 UX 3BOiOIs. @opMIpOBaHHE OCHOBHBIX T'PYIII JKHUBBIX OPTaHII3MOB.

Pa3BuTie XI3HI Ha 3eMie 1o 3paM 1 neprogaM. Karapxeii. Apxefickas 1 mpoTepo3oiickas 3psl. ITaneo3oii-
CKas 3pa U e€ MepHoIbl: KeMOPHIICKIN, OpAOBIKCKII, CILTY PIIICKHUIL, T€BOHCKII, KAMEHHOYTOJIBHBIIL, IIEPMCKIIIL.

Me3o30iicKas 3pa I € IepHo/Ibl: TPHACOBBIIL, FOPCKIIIT, METOBOIL.

KaifHo301ICKas 3pa 1 e€ IIepHOIbI: ITaleOreHOBBII, HEOT€HOBHIII, aHTPOIIOTr €HOBBIIL.

XapakTepHCTHKa KIIMaTa 1 Te0JOTHIeCKHX IpoleccoB. OCHOBHBIE 3Tallbl 3BOIOIMI PAaCTHTEIBHOTO H XKIH-
BOTHOTO MHpa. ApoMop(}03bl Y PaCTEHHII I KIBOTHBIX. I10SIBIEeHIIe, pacIBET I BBIMIIPAHIE TPYIII KHUBBIX OpIa-
HII3MOB.

CucTeMa OpraHHYeCKOrO MIpa KakK OTpakKeHHe 3Booi. OCHOBHBIE CHCTEMAaTHIeCKIEe IPYIIIBI OpraHm3-
MOB.

DBOMIONNS YeJIoBeKa. AHTPOIONOTHS KaK HayKa. Pa3sBHTHe IpeiCTaBIEHHII O MPOHCXOKICHIH YelOBEKa.
Mertopp! n3ydeHns aHTpororesesa. CXoAcTBa H pa3IHaus deloBeKa H JKHBOTHBIX. CHCTeMaTHIeCcKoe MOJIOKEHHe
geNoBeKa.

JBmnKymiue cisl (pakTopsl) aHTpororeHesa. HacneicTBeHHas H3MEHUIBOCTh I €CTECTBEHHBII 0TO0p. O0-
LIeCTBEHHBIIT 00pa3 XKI3HH, H3TOTOBICHIE OPY/IIII TPY/a, MBIIUICHHE, PEUb.



OCHOBHBIE CTaJIII I BETBH SBOJIOIMI YeJIOBEeKa: aBCTPAIOMUTEKH, UeloBeK yMmenblil, UeloBeK MpsSMOXo-
[smii, YenoBek HeaH(epTaabeKuil, YenoBek pa3yMHBbIH. HaXxoIKi HCKOMaeMbIX OCTAaTKOB, BPEMS CYIIECTBOBAHII,
0011acTh pacpoCTpaHeHH s, 00BEM TOIOBHOT'O MO3Ta, 00pa3 KH3HI, OpYIHS.

YenoBeyeckne packl. OCHOBHBIE OOJIBINIIE pachl: eBPOIEONIHAs (eBpa3HiicKasi), HeTpO-aBCTpaIONIHas (3K-
BaTOpHAJbHAasl), MOHTOJIOHIHAS (a31aTCKO-aMepHKaHCKasi). UepThl IPHCIIOCOOISHHOCTH NIPe/ICTaBUTeN el JeIoBede-
CKIX pac K YCIOBHSM CyIlecTBOBaHHS. EMHCTBO YenoBedeckux pac. Kpuruka pacusma.

JeMoHCTpanHH:

Iloptpetsr: ®@. Pemu, JI. ITacTep, A. I1. Omapus, C. Mmuiep, I'. FOpu, Y. lapBuH.

Tabmmis! 1 cxeMsl: «Bo3HHKHOBeHHEe CONTHEYHOI CHCTEMBI», «Pa3BHTHE OpraHIYIecKoro Mupay, «PacTi-
TebHasl KiIeTKa», «JKuBoTHast KieTkay», «IIpokapuoTideckass KieTka», «COBpeMeHHas CHCTeMa OpraHIIecKOTo
Mupay, «CpaBHEHIe aHaTOMHYECKHX 9epT CTPOCHHS YeJIOoBeKa I JelI0BeKooOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa
TIaJIEOHTOJIOTHYECKIX HaXOJ0K IPEeJKOB COBPEMEHHOTO deloBeKay», «JIpeBHellmie TOAI», «JIpeBHUE IIOMI»,
«ITepBBIe COBpeMEHHbIE O, «UeI0BeUeCKIe pach.

ObopynoBanne: Mynsski «IIpocxosxieHne denoBeka» (OIOCTHI aBCTpANONNTeKa, IMHTEKaHTPOIIa, HeaH Iep-
TaJbIla, KPOMaHBOHIA), CIETIKH IUTH H300pakeHNs KaMEeHHBIX OpYAMHIl IepBOOBITHOTO YeloBeKa (KaMHI-JOIIIePhI,
pyO1ma, ckpebia), TeoXpoHOIOTIMeCKast Tabmuma, KowieKist «PopMbI COXPaHHOCTH HCKOIAeMbIX JKHBOTHBIX U
pacTeHD.

JIaGopaTopHbIe H NPAKTHYECKHE PAOOTHI:

IIpakTirgeckas padota Ne 1. «JI3ydeHne HCKOTIa@MbIX OCTaTKOB PACTEHHIT H ;KHBOTHBIX B KOJITEKITHIX).

DKCKypcHS «DBOJIOIIS OPraHHYeCKOro MIpa Ha 3eMile» (B €CTeCTBEHHO-HAYJHBIIT IIH KpaeBeJIeCKIIl My-
3eM).

Tema 3. Opranu3Mbl H OKpYZKaloIias cpeaa.

DKoJNoTus Kak HayKa. 3aJadil H pa3JIenbl SKOJOTHH. MeTOobI 3KOJIOTHYECKHX HCCIIeIOBaHMIl. DKOIOoride-
CKOE MHPOBO33PEHIE COBPEMEHHOTO UeTI0OBEKa.

Cpezbl OOHTaHIS OPTAaHI3MOB: BO/IHAs, HA3€MHO-BO3/IyIIIHAs, I0YBEHHAs, BHyTPHOPTaHII3MEHHasl.

Oxonormaeckue dakTopsl. Kinaccudukamis 3xonormaecknx (GpakTopoB: adHOTHYIECKHe, OHOTHYECKIEe H aH-
TpOIIOTeHHbIe. J[elicTBIe SKOIOrdecKIX (paKTOpoB Ha OpraHI3MEL.

AbunoTiraeckie GakTopsl: cBeT, TeMIepaTypa, BIaxHOCTh. DoTonepnoamnsM. IIpucrocobne s opraHnsMoB
K JeficTBIIO aOHOTIIeCKIX (pakTopoB. BHONOrIYeCKIe pHTMEL.

Buotmaeckue GpakTopsl. Bijs! OHOTIYECKIX B3alMOEIICTBHIT: KOHKYPEHIIHS, XHIITHIYECTBO, CHMOHO3 1 €T0
¢dopmel. ITapa3uTnsM, Koomepalys, MyTyaai3M, KOMMEHCAII3M (KBapTHPAHCTBO, HaXIeOHIIECTBO). AMEHCAIN3M,
HelfTpam3M. 3HadeHNe OHOTHYECKHX B3aIMOJEIICTBHII IS CYLIECTBOBAHUS OPTaHN3MOB B IPHPOJHBIX COOOIIe-
CTBaX.

DKONOTHYECKHE XapaKTepHCTHKH INOMynasiun. OCHOBHbIE IIOKa3aTeNH IIONMYJSIIHI: YHCIEHHOCTb, ILIOT-
HOCTbB, POKIa€MOCTb, CMEPTHOCTb, IPHPOCT, MUTPAITHA. JIHHAMIIKA 9HCICHHOCTH MOy 1 €€ peryIIIIis.

JdeMoHCTpAIHH:

TToptpeTsr: A. T'ym6omsar, K. @. Pymbe, D. I'eKKelb.

Tabmmpr 1 cxemsl: kKapTa «IIpupogHsle 30HBI 3eMimny», «Cpesl oOHTaHHS OpraHI3MOBY, «DoTomepno-
qusmy, «lomynsumn, «3aKOHOMEPHOCTH pOCTa UHCIIEHHOCTH IOMySIuHN HHQYy3opmu-Tydemskn», «IInmesse
LIETI».

JlaGopaTopHbIe H NPAKTHYEeCKHEe PAOOTHI:

JlaGopaTopHnas pabota Ne 3. «Mopdomoriraeckiie 0cOOSHHOCTH PacTEHHIT M3 pa3HBIX MECT OOHTaHIIS.

JIaboparopras paboTta Ne 4. « BmisiHIIe cBeTa Ha pOCT H pa3BUTHE YEPEHKOB KOJIEyCay.

IIpakTigeckas padota Ne 2. «IToacUéT IIOTHOCTH MOTIYISIII pa3HbIX BIJIOB pacTEHHID».

Tema 4. Coo011ecTBa H 3KOJOTHYECKHE CHCTEMBI.

Coo01ecTBO OpraHI3MOB — OHoneH03. CTPYKTYphI OHOLIEHO3a: BHIOBas, IIPOCTPAHCTBEHHas, Tpodirdeckas
(rmmmeBast). Buapr-noMuHaHTEL. CBSI3H B OHOLIEHO3E.

DKoNorHIecKHe CHCTeMbI (3KocucTeMsl). IlomsaTHe 00 3KocmcTeMe H OmoreorneHoze. DyHKIHOHAIBHbIE
KOMITOHEHTHI 3KOCHCTEMBI: IIPOAYIIEHThI, KOHCYMEHTHI, peyleHTsl. KpyroBopoT BemecTB 1 MOTOK 3HEPTHH B KO-
cucreme. Tpodraeckie (MumeBble) YpOBHH SKOCHCTeMBI. IInmessle emn 1 ceTH. OCHOBHBIE MOKa3aTelH 3KOCH-
CTeMsl: O1oMacca, IPOJYKIHS. DKOIOTHYeCKHe MIPaMIIbL: IPOYKINIH, HCISHHOCTH, OroMacchl. CBOICTBA KO-
CHCTEM: YCTOIYHBOCTh, CAMOpETYAIs, pa3BuTHe. CyKIeccHs.

IIpupoHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€P H peK. DKOCHCTEMa XBOIHOTO ILUTH IIHPOKOIICTBEHHOTO JIeca.

AHTpONIOT€HHbIE KOCHCTEMBI. ATPOIKOCHCTEMBI. Y POO3KOCHCTEMBL. BHonormeckoe 1 Xo3siICTBEHHOE 3Ha-
YeHHe arpO’KOCHCTEM H YPOOIKOCHCTEM.

BuopaszHooOpasue Kak (akTop ycToiranBocTH 3KocucTeM. CoXpaHeHIe OHONOrHIeckKoro pasHooOpasns Ha
3emie.

Vyenne B. I1. BepHaackoro o 6nocgepe. I'paHHIbI, cocTaB I CTpyKTypa O01ocdepsr. JKiBoe BeecTBO I €T0
¢byukum. OcobeHHOCTH OHOC(hephl KaK IT00aTbHOIT 3KOCHCTEMSBI. JIHHaMIMecKOoe paBHOBeCHE I oOpaTHas CBS3b B
onocohepe.



KpyroBopoTs! BemiecTB U OHOTEOXHMHYECKHE ITHKIBI 31eMEHTOB (yIiiepoja, a3oTa). 30HaIBHOCTh OHoche-
pbl. OCHOBHBIE OHOMBI CYIIIIL.

YenoseduecTBO B Onoctepe 3emmi. AHTPOIIOTeHHbIe H3MeHeHNs B O1nochepe. I'mobanbHble SKOTOTHIECKIe
TIPOOIIEMBL.

CocymiecTBOBaHIEe NIPHPOILI 1 denoBedecTBa. CoxpaHeHHe OHOpa3HOOOpa3Hs KaK OCHOBA YCTOIIIBOCTH
6nocdepsr. OCHOBa paIIOHATHHOIO YIPABIEHIS IPHPOIHBIMI pecypcaMil I HX HCIIONb30BaHue. J{oCcTIDKeHHs O1o-
JIOTHI 1 OXpaHa IPHPOIBL.

JeMoHCTpanHH:

Tloptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepraackiii.

Tabmmer u cxeMsl: «IlmmeBble nenn», «BHOLEHO3: COCTaB H CTPYKTypa», «IIpHpojaHBIe COOOIIECTBaY,
«[lemu mHuTaHUA», «OKOJOTHYECKas MupaMuga», «buocdepa 1 denoBek», «DKOCHCTEMa HIHPOKOTHCTBEHHOIO JIe-
ca», «JKOCHCTeMa XBOIHOIO Jiecay, «BHOIIEH03 BoJ0&May, «ATPOLIeHO3», «IIpIIMepHbIe aHTPOIIOreHHBIe BO3eil-
CTBHS Ha NPHPOAY», «BasKHellllle HCTOYHIKH 3arps3HEHNsS BO3IyXa H I'PYHTOBBIX Box», «IlouBa — BasKHelIas
coctaBisrolas onocheprr», «DaKTOpHI Aerpajamin mouBy, «I[IapHIKOBBIT 3hdekT», «PaKTOPhl paJnoaKTHBHOI'O
3arps3HeHns onocgepp», «O0mas cTpykTypa Onocheps», «PaclpocTpaHeHIe KI3HHI B Onocdepe», «O30HOBBIIT
3KpaH 6nocheps», «KpyroBopor yriepoja B 6nochepe», « KpyroBopor a3oTa B IpHpOIE».

O0opyIoBaHHe: MOJENIb-aIIIIIKaus « THIIIdHbIe OHOIIEHO3bI», IepOapiil «PacTHTEIbHBIE COOOIIECTBAY,
KoJuteKumn «bHoneHo3», «BpeauTe BaKHEIIIX CeIbCKOXO03SIICTBEHHBIX KYIbTYpP», TepOapHi 1 KOJUIEKIHH pac-
TeHIII I JKIBOTHBIX, IPHHAUIEXKAMIIe K Pa3HbIM 3KOJIOTIYEeCKIM TpyIaM ofHoro Buja, KpacHas kuira Poccmii-
ckoil egeparni, H300paKeHNs OXPaHIEMBIX BHIOB PACTEHHIT 1 JKHBOTHBIX.

IIJIAHUPYEMBIE PE3YVJIbTATBI OCBOEHHS ITPOI'PAMMABI ITO BHOJIOT'HH HA BA3OBOM
YPOBHE CPEJTHET'O OBIIIEI'O OBPA30BAHHUS

Cormacao ®I'OC COO, ycTaHaBIHBAaIOTCS TPeOOBaHIS K pe3ylIbTaTaM OCBOSHHS OOYJarONTHMIICS IIPO-
TpaMM CpeIHero o0mero 00pa3oBaHIs: IITHOCTHBIM, METAIIPEAMETHBIM H IIPEIMETHBIM.

JINYHOCTHBIE PE3YJIbTATBI

B CTpyKType JIMYHOCTHBIX PEe3yJIbTaTOB OCBOCHIS IpeaMeTa «BHOTOTIS» BBIIETICHBI CIEAYIOIIIE COCTaB-
JISIONIIE: OCO3HAHIE OOYYarOUIIMIICS POCCHIICKOIN TpayKJaHCKOIl HJSHTHYHOCTH — TOTOBHOCTH K CaMOPa3BHTHIO,
CaMOCTOSTEIbHOCTH I CaMOOIIPeeNeHII0, HaITdHe MOTHBALINI K OOyJeHHIO OHOJIOTHII, 1Ie/leHallpaBIeHHOE pa3BI-
THE BHYTPEHHHX yOe)KIeHHII IITHOCTH Ha OCHOBE KIIOYEBBIX LIEHHOCTEIl I HCTOPHYECKHX TPAXMINII pa3BHTHA
OHONIOTIYECKOr0 3HAHHS, TOTOBHOCTh H CIHOCOOHOCTh OOYYAIOIINXCS PYKOBOJCTBOBAaThCS B CBOEH JESTEIbHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMIH, IIPHCYNIIMH CHCTeMe OHOIOrHYecKoro 00pa3oBaHIs, HaId1e 3KOJIOrHde-
CKOT'0 IIPaBOCO3HAHIS, CIIOCOOHOCTH CTAaBHTH LIEMH 1 CTPOUTH KI3HEHHbIE ITIaHbL.

JIIMMHOCTHBIE Pe3yNIbTaThl OCBOEHIS IpeaMeTa «BHOJOTIS» JOCTHIAIOTCS B €JIHCTBE ydeOHOIl I BOCIIITA-
TEJBHOI JeSTeIFHOCTH B COOTBETCTBHII C TPAJHIIIOHHBIMI POCCHIICKIMI COITHOKYJIBTYPHBIMII, HCTOPIYECKIMI I
JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMI, IIPHHATHIMH B OOIIECTBE IpaBIJIAMH H HOPMaMH IOBEIEHHS H CIIOCO00-
CTBYIOT IIPOIIeCCaM CaMOIIO3HAHIS, CAMOBOCIIHTAHIIL H CaMOPa3BUTIIS, PAa3BUTIS BHYTPEHHEI IO3MIIIH JITMHOCTIH,
TIAaTPHOTH3MA, YBaXKEHISI K 3aKOHY H IIPaBOIOPSJIKY, YeI0BEKY TpyAa H CTapIIeMy ITOKOJICHHIO, B3aIMHOTO yBasKe-
HIS, OepeXHOro OTHOIIEHNS K KyIbTYPHOMY HAacIeANIO I TPaIHINIIM MHOTOHAIOHATBHOTO Hapoja Poccuiickoil
®epnepaini, IpHpoJe I OKPYIKaIOUIEH cpejie.

JIITMHOCTHBIE pe3yNabTaThl OCBOEHHS ydeOHoro mpeamera «BHONOTHSA» JODKHBI OTpakaTh TOTOBHOCTH I
CIIOCOOHOCTh OOYJArONNIXCS PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOII BHYTPEHHEH IMO3MIHEN JIHIHOCTH, CHCTEMOIT
LIEHHOCTHBIX OpHEHTAIlNIl, IO3UTHBHBIX BHYTPEHHIX YOE)KIEHIII, COOTBETCTBYIOIIIX TPaJIIIOHHBIM LEHHOCTSIM
PpOCCHIICKOTO 00IIecTBa, pacUIpeHIle )KI3HEHHOT'O OIIbITa I OIbITa AESTeIFHOCTH B IIPOLIECCE Peal3aliii OCHOB-
HBIX HaIpaBJICHIIT BOCIINTATEIbHOII AeATeIbHOCTI, B TOM YICIIe B YaCTIL:

1) rpazKIAHCKOr0 BOCIHTAHHS :

c(hOpMHPOBAHHOCTH TPAXKIAHCKOI TO3HINMH O0YJarouerocss KaKk aKTHBHOTO H OTBETCTBEHHOI'O UIIEHa poOC-
CHIICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIHOHHBIX IIpaB 1 00S3aHHOCTE!!, yBaXKeHIIe 3aKOHA H IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOII TBOPUECKOIl AEATENbHOCTH IIPH CO3JaHNIH YIeOHBIX IIPOEKTOB, PEIIeHIH ydeo-
HBIX 1 TI03HaBaTEIbHbIX 3a]]a4, BHIIOTHEHIH OHOJIOTHYECKHX SKCIEePHMEHTOB;

CIIOCOOHOCTBH OTIPEIENATh COOCTBEHHYIO IO3UIIHIO II0 OTHOIIEHHIO K SBICHISM COBPEMEHHOII XKI3HH 1 00B-
SICHAITH €€;

yYMeHIe YIHTBIBATh B CBOHX JEIICTBISX HEOOXOANMOCTh KOHCTPYKTHBHOTO B3aIMOJEICTBIS JIFOJEH C pas-
HBIMH YO&XICHHISMH, KyIbTyPHBIMH IIEHHOCTSMH H COIHATBHBIM IOJIOKESHHEM;

TOTOBHOCTH K COTPYJHHYECTBY B IIPOLIECCE COBMECTHOTO BBIIOTHEHNS YIeOHBIX, T03HABATEIbHBIX 1 HCCTIe-
JIOBAaTENbCKIX 3a]a4, YBaKUTEIbHOTO OTHOIIECHHS K MHEHHIO OIMOHEHTOB IIPH OOCYXKIEHHH CIIOPHBIX BOIIPOCOB
OHONIOTHYECKOT0 COIep KaHIIS;

TOTOBHOCTH K TYMaHHTapHOII 1 BOJTOHTEPCKOI IeITeIbHOCTI;



2) DATPHOTHYECKOI0 BOCIIHTAHHS:

cOpMHIPOBAHHOCTH POCCHIICKOIT TPaKIAHCKOI HIESHTIIHOCTI, TATPHOTH3Ma, YBaXKEHIII K CBOEMY Hapo.y,
9yBCTBa OTBETCTBEHHOCTH Iepe] POIIHOII, TOPIOCTH 3a CBOII Kpail, CBOI0 POMIIHY, CBOIl A3BIK I KYIbTYpY, IpPO-
IIUI0€ M HacTosAIIee MHOTOHAIIHOHAIBHOr 0 Hapoaa Poccim;

LIEHHOCTHOE OTHOIIEHHE K IPHPOJHOMY HACIeIII0 H IaMATHHKaM IIPHPOIBI, JOCTIDKeHHSM Poccum B
HayKe, HCKYCCTBE, CIIOpPTE, TEXHOIOTHX, TPY/IE;

CIIOCOOHOCTh OLICHHBATh BKJIAJ] POCCHIICKIX YJIEHBIX B CTAaHOBJIEHHE H pa3BHTHE OHOJOTHII, MOHHMAHIISI
3HaYeHHs OHOJIOTHH B ITO3HAHHH 3aKOHOB IIPHPOJIBI, B JKII3HH YeJI0BEKa I COBPEMEHHOTO OOIIECTBA;

njeitHas yOoeXJEHHOCTh, TOTOBHOCTH K CIY)KeHHIO 1 3aumuTe OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYAb0Y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIHTAHHS:

OCO3HaHHE JyXOBHBIX IEHHOCTeIl POCCHIICKOI0 Hapoa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHIIS, 3THYECKOTO ITOBEICHILS;

CIOCOOHOCTh OIEHHBATh CHTYAIlHIO H IPHHHMATh OCO3HAHHBIE PENIEHHS, OPHEHTHPYSCh Ha MOpalbHO-
HPaBCTBEHHBIE HOPMBI 1 IIEHHOCTII;

OCO3HAHIIE JINYHOTO BKJIaJa B IOCTPOEHIIE YCTOITIIBOTO OYAYIETO;

OTBETCTBEHHOE OTHOIICHHE K CBOHM POJIUTENSAM, CO3JAaHHIO CEMbH Ha OCHOBE OCO3HAHHOTO NPHHSTHS IEH-
HOCTell ceMeITHOIT JKII3HI B COOTBETCTBHII C Tpa HIIIIMH HapogoB Poccr;

4) 3cTeTHYeCKOro BOCHHTAHHS:

3CTETHYECKOE OTHOIIEHHE K MHIPY, BKIIOYAsl 3CTETHKY ObITa, HAYYHOT'O I TEXHIYECKOI'0 TBOPUECTBA, CIIOPTA,
Tpy/a, 0OIIeCTBEHHBIX OTHOIICHIIII;

TIOHIMAaHIE MOIIOHATIBHOTO BO3IETICTBII JKIBOII IIPHPOABI I €€ IIeHHOCTI;

TOTOBHOCTh K CAMOBBIPA)KEHIIIO B Pa3HBIX BIJaX HCKYCCTBA, CTPEMIICHHE IIPOSBISATH KadeCTBAa TBOPUECKOIL
JHYHOCTH;

5) du3mueckoro BocnmUTAHHS, (POPMHPOBAHHS KYJIbTYDPBI 310POBbSI H 3MOIIHOHAJILHOIO 0.IATOMIO.IY-
qHs:

TIOHIIMaHIEe U pea3anis 3J0poBOro 1 6e30macHoro odpasa )KH3HH (3J0p0oBOe MHTaHHE, COOMI0IeHIe THIH-
€HITIECKIIX TIPaBILT I HOPM, COAIaHCHPOBAHHBII PEXKIM 3aHATHII I OT/bIXa, PETy/spHas (I3HIecKas aKTHBHOCTH),
Oepe;KHOTO, OTBETCTBEHHOTO H KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY (I3IYECKOMY U IICHXIYECKOMY 370-
POBBIO;

TIOHIIMAaHHe IEHHOCTH IIPaBIUT HHIHUBHI/IYAIbHOTO H KOJMJIEKTHBHOTO 0E€30I1aCHOTO IIOBEIEHHS B CHTYAIIHSX,
YTPOJKAIOIIIX 30POBBIO 1 JKII3HH JIOJEIT;

OCO3HAHIE MOCIEACTBHII I HETIPHATHS BpeJHBIX NPHBBIYEK (YIOTpeOlIeHNs alKorois, HapKOTHKOB, Kype-
HIISA);

6) TPYI0BOT0 BOCIIHTAHHS:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYJOTI00HE;

TOTOBHOCTh K aKTHBHOI JEATEIbHOCTH TEXHOJOTMYECKON H COIHATBHON HAIpaBISHHOCTH, CIIOCOOHOCTH
HHHITHIPOBATh, INTAHHPOBATh I CAMOCTOSTENIHHO BHIIONHSITH TAKYIO JA€STETbHOCTH;

HHTepec K pa3iIigHbIM cepam mpodecCoHaIbHOI AeSITeNbHOCTI, YMEHIe COBEPUIaTh 0CO3HAHHBII BBIOOD
Oyaymieii mpogeccH I peamI30BbIBaTh COOCTBEHHBIE JKII3HEHHbIE IUTAHbI;

TOTOBHOCTB I CIIOCOOHOCTH K 00pa30BaHIIO I cCaMO0OPa30BaHIIIO0 Ha IPOTSHKEHIN BCell JKI3HIIL,

7) 3K0JI0rH4eCKOr0 BOCIHTAHHS:

IKOJIOTHYECKH IIeleco00pa3Hoe OTHOIIEHHE K IPHPOoJe KaK HCTOYHHKY JKI3HH Ha 3eMile, OCHOBE €€ Cyllle-
CTBOBAHIS;

TIOBBIIIIEHHE YPOBHS 3KOJIOTHYECKOI KYIBTYPHI: IPHOOpETEHNE ONbITA IUIAHHPOBAHHS ITOCTYIIKOB H OLEHKH
11X BO3MOKHBIX ITOCIIeICTBHIT JJIST OKPY KAIOIIeil Cpe/br;

OCO3HaHIIE TTI00aIFHOTO XapaKTepa 3KOIOTHYeCKIX PoOIeM H My Tell HX penIeHNs;

CIIOCOOHOCTh HCIIONB30BaTh IPHOOpeTaeMble IPH H3YUEHIH OHONOTHH 3HAHHS I YMEHHS IIPH peIIeHIH
TpodIeM, CBS3aHHBIX C pAIfOHATIBHBIM IIPHPOIONIONB30BAaHHEM (COOMIOAEHNE IPaBIJI MOBEJSHHS B IPHPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHHE PaBHOBECHS B 3KOCHCTEMAX, OXpaHy BHOB, SKOCHCTEM, Onochepsr);

AKTHBHOE HENpUATIHE JeICTBHII, IPHHOCAIINX BpeJ OKPY KaloIleil IIPHPOIHOI cpejie, YMEHIe IPOrHO3HPO-
BaTh HeOIaTOIIPISITHBIE SKOJIOTIIECKIIe OCIeICTBIS IPEATPIHIMAEMbIX JeHICTBHII I IIPeJI0TBPAIIATh HX;

HaJIITgHe pa3BHTOTO 3KOJIOTHYEeCKOTO MBIIUICHHS, SKOJIOTIYEeCKON KYIBTYpBI, OIbITa JeSTeIbHOCTH 3KOJIO-
TIYECKOIl HaIpaBIEHHOCTH, YMEHIS PYKOBOACTBOBATHCS HMIH B IIO3HABATENHHOI, KOMMYHHKATIBHOI I COIAJIb-
HOII IpaKTHKe, TOTOBHOCTH K YJaCTHIO B IPAKTHIECKOIT AeSITeIbHOCTH SKOJIOTHYECKOIl HaTIpaBIeHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHHS:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHIIS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS HayKH H oOIe-
CTBEHHOII IIPAKTHKII, OCHOBAHHOTO Ha [IajIoTe KyJIbTYp, CIIOCOOCTBYIOIETO OCO3HAHIIO CBOETO MECTa B IOJIHKYJIb-
TYPHOM MHPE;

COBEPIIEHCTBOBAHIE SI3BIKOBOII I YHTATENBCKOI KYIbTYpHI KaK CPEICTBA B3alMOZEIICTBHS MEXKIY JIEOAbMII
1 TIO3HAHHS MHPA;



TIOHIIMaHIe CHeI(IKNI OHONOTHI KaK HayKIl, OCO3HAaHIA €€ poil B (JOpMHIpPOBAHIII paIlIOHATFHOTO Hayd-
HOTO MBIIUIEHIS, CO3JaHHI IeJIOCTHOTO Ipe/ICTaBIeHIs 00 OKpY)KAroIIeM MIpe KaK O eIIHCTBE IIPHPOIbI, JelI0Be-
Ka 11 o0IecTBa, B IO3HAHIH IIPHPOIHBIX 3aKOHOMEPHOCTEI 1 PeIIeHHH IIPo0IeM COXpaHEeHHS IPIPOJIHOTO PaBHO-
BECHS;

yOeXKIEHHOCTh B 3HAWIMOCTH OHOJOTHMH IS COBPEMEHHOI ITHBIUTH3AIMIL OOEeCHedYeHIs HOBOTO YPOBHS
Pa3BUTHS MEIIINHGI, CO3JaHIe NEepPCHEeKTHBHBIX OHOTEXHOJOTHII, CIOCOOHBIX pellaTh PeCypCcHbIE IPOOIEMBI pas-
BHTHS YeJIOBEUeCTBa, IONCKa IMyTell BRIXOA 13 INI00ATBHBIX KOJIOTHYECKIX IpoOiIeM I oOecredeH s mepexoa K
YCTOITIMBOMY Pa3BHTIHIO, PAlIOHATFHOMY HCIIONB30BAHIIO NIPHPOIHBIX PECYPCOB 1 (JOPMIPOBAHIIO HOBBIX CTaH-
JapTOB JKI3HII;

3aIHTEPECOBAHHOCTh B IIOTYYEHHI OMOJIOTMYECKIX 3HAHIII B IIEJIIX MOBBILIEHHS 0OmIell KyJIbTypHl, ecTe-
CTBEHHO-HAayYHOI TPAMOTHOCTH, KaK COCTaBHOII YacTH ()YHKIIHOHATIHHOI IPaMOTHOCTH O0yJarouuxcs, ¢hopMipye-
MOIT IIPH H3YYeHIH OHOJIOTHII;

TIOHIMAHIE CYIIHOCTH METOJO0B IIO3HAHIIS, HCIOJIB3YeMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIONb-
30BaTh IIOJIydaeMble 3HAHII IS aHAIII3a I OOBSCHEHNS SIBICHHIT OKPYXKAIOUIET0 MIpa M IPOHCXOASINIX B HEM
H3MeHeHHII, YMeHIe JeJlaTh 000CHOBAaHHBIE 3aKIIOUEHIIS Ha OCHOBE HayYHBIX (DAKTOB I MMEIOIIIXCS JaHHBIX C IIe-
JIBIO TIOJTy9EHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIIHHO IICIIOJIb30BaTh OHONIOTIMECKIe 3HAHIS U PelIeHHs MpoOlIeM B pealbHBIX
JKII3HEHHBIX CHTYaLIsIX ;

OCO3HAaHHE IEHHOCTH Hay4HOIl JeATeTbHOCTH, TOTOBHOCTh OCYILECTBIITH IIPOSKTHYIO H IICCIIEOBATENb-
CKYIO JIeSITeIbHOCTD HHINUBIIYaTbHO I B TPYIIIE;

TOTOBHOCTB I CIHOCOOHOCTH K HEIIPEePHIBHOMY 00pa30BaHIIO I CAMOOOPA30BaHIIO, K aKTHBHOMY IIOTYYECHIIO
HOBBIX 3HAHIII IO OHOJIOTHII B COOTBETCTBHII C JKII3HEHHBIMI IIOTPEOHOCTSMIL.

METAIIPEIMETHBIE PE3YJIbTATBI

MerTamnpeIMeTHbIE pe3yIbTaThl OCBOSHII YIeOHOTO IpeaMeTa «BHONIOorHs» BKIF0YAK0T: 3HAaUIMBbIe 171 (op-
MIHIPOBAHHSI MIPOBO33PEHISA 00YIarONINXCS MEKIICIIIIIHHAPHBIE (MEXIIpeIMEeTHbIe) 00IeHayIHbIe ITOHATHS, OT-
pakarolmie LEeIOCTHOCTh HayYIHOI KapTHHBI MHpa H CHEINI(PHKY METOI0B ITO3HAHIIS, HCIIOIB3YEMbIX B €CTECTBEH-
HBIX HayKax (BEIeCTBO, SHEpPTI, SBIEHIE, IPOIECC, CIICTeMa, HaydHbIT (DaKT, IPHHINII, THIOTE3a, 3aKOHOMEp-
HOCTB, 3aKOH, TEOpIs, HCCIeI0BaHIe, HaOltoeHIIe, H3MepeHIIe, SKCIIEPIMEHT I JPYTHX), YHUBEpCAIbHbIEe ydeOHbIe
JeficTBUS (IIO3HABATENbHbIE, KOMMYHIKATHBHBIE, PETYIATHBHBIE), oOecleunBaroe (GopMiIpoBaHie (QyHKIIO-
HAJbHOII TPAMOTHOCTH M COLHAJIbHON KOMIIETEHITHI OOYYaOIINXCS, CIIOCOOHOCTh OOYJAaIOIINXCS HCIIOIB30BaTh
OCBOSHHBIE MEKINCITIIUTIIHAPHBIE, MIPOBO33pEHUECKIIe 3HAHIS 1 YHHBEpcalbHbIe yIeOHbIe IeliCTBISA B IIO3HABa-
TEIHHOII I COITHAIBHOI IIPaKTHKE.

MerTanpeIMeTHbIE pe3yIbTaThl OCBOSHIIS IIPOTPaMMBI CpeTHEro odmiero oOpa3oBaHIs JOLKHBI OTpaKaTh:

OBJ1ajiecHHe YHHBEPCAJIbHBIMH Y4eOHBIMH I03HABATeIbHBIMH e CTBHSIMH:

1) 0a3oBbIe JIOTHUECKHE JeHCTBHS:

CaMOCTOSTENIBHO (hOPMYIIPOBATh I aKTYaII3HPOBaTh PoOIeMy, pacCMaTpHUBATh €€ BCECTOPOHHE;

IICTIOJIb30BaTh IIPH OCBOSHII 3HAHIII NPHEMBI JIOTHYECKOTO MBIIUICHNS (aHami3a, CHHTe3a, CpaBHEHIH,
KiaccuuKami, o000IIe ), pacKpBIBaTh CMBICIT OHOJOTHYECKHX ITOHATHII (BBIAEIATh X XapaKTepHbIE MpH3Ha-
KII, YCTaHABIIHBATh CBS3H C APYTHMH IOHSATHIMII);

OIIpeNIeNATh e AeSITeIbHOCTH, 3a1aBas ITapaMeTphl H KPHTEPHH HX JOCTIDKEHIS, COOTHOCHTD Pe3yIbTaThl
JIeITENPHOCTH C IIOCTaBIICHHBIMH IIEISMII;

HICIIOJIb30BATh OHOIOTHYECKHE TIOHATHS 1S OOBSICHEHIS (h)aKTOB I SBIICHIII KIBOIT IIPHPOJIBI;

CTPOHTBH JIOTHYECKIE pacCyKACHIS (IMHIYKTHBHBIE, JeAYKTHBHbIE, II0 aHAIOTHI), BBIABISTH 3aKOHOMEPHO-
CTH U IPOTHBOPEUIS B pacCMAaTPHBAEMBIX SBICHIX, ()OPMYIIIPOBATh BEIBOABI I 3aKIFOUCHIIA;

TIPIMEHATh CXEMHO-MOJIENIBHBIE CpeICTBA I IPEeACTaBICHIS CYIECTBEHHBIX CBSA3€Il I OTHOLICHII B H3Y-
JaeMBbIX OHOJOTHYECKHX 00BEKTaX, a TaKKe MPOTHBOPEUHIT Pa3HOTO PoJia, BRIIBICHHBIX B Pa3IMIHBIX HH(OpMAII-
OHHBIX IICTOYHIIKAX;

pa3palaThIBaTh IUTAH pPEIICHIS MPOOIEMBI C YIETOM aHAIN3a HMMEIONINXCS MaTepHaIbHBIX H HeMaTepHalb-
HBIX PECYPCOB;

BHOCHTH KOPPEKTHBHI B €S TEIBHOCTD, OI[EHIBATh COOTBETCTBHE PE3YyIBTAaTOB LIETSIM, OLICHHBATh PHCKII I10-
CIIECTBHII JeATeIbHOCTIL;

KOOPAMHHPOBATh 1 BHITIONHATH pabOTy B YCIOBHSX PeabHOIO, BUPTYAIBHOTO I KOMOHHHPOBAHHOTO B3aH-
MOJIEIICTBH;

pa3BHBaTh KpeaTHBHOE MBIILIEHIE IPH PEIISHIH KII3HEHHBIX Ipo0iIeM.

2) 6a30BblIe HCCJIeJ0BATeIbCKHE JeHCTBHS:

BIIaJIeTh HaBBIKAMH y4eOHO-IICCIIEI0BATEILCKOI I IPOEKTHOI JeATeIFHOCTH, HaBBIKaMII pa3pelleHIs Ipo-
O1eM, CIIOCOOHOCTBIO 1 TOTOBHOCTBIO K CAaMOCTOSTEIFHOMY ITOIICKY METOOB pENICHIS IIPAaKTHIeCKIX 3aqad, IpH-
MEHEHHIO Pa3INIHbIX METOJ0B II03HAHIIS;



HICIIOJI30BATh Pa3IIYHbIe BUIBI ASSTEIBHOCTH 10 IOMYyYEHHII0 HOBOTO 3HAHIIS, €0 HHTEpPIIpEeTaIlH, Ipeod-
Pa30BaHIIO U IIPHMEHEHIIO B YI€OHBIX CHTYAIISX, B TOM YIICIIE IIPH CO3IaHIN YIeOHBIX H COIHAIbHBIX IIPOEKTOB;

(opMIIPOBAaTh HAYYHBIIT THII MBIIUIEHIS, BIaeTh Hay9IHOI TEPMIHOIOTHEN, KITFOUEBBIMII IOHATHSAMII I Me-
TOJIaMII;

CTaBHUTH I (JOPMYIHPOBATh COOCTBEHHBIE 3a1a4ll B 00pa30BaTEIbHOI AeITEIHHOCTH 1 JKH3HEHHBIX CHTYaIlH-
aX;

BBISBIATH TIPHYIIHHO-CIEICTBEHHBIE CBS3H I aKTYalIH3HpPOBATh 3aJady, BBIABHTATh THIIOTE3Y €€ pelleHIs,
HaXOIHTh apTYMEHTHI [UIS JOKa3aTeIbCTBA CBOMX YTBEPXKACHINI, 3aJaBaTh ITapaMeTPhI I KpHTEPHII PEeIIeHIIS ;

aHAIM3HPOBaTh IOJyYEHHBIE B XOJ€ PEIleHNs 3adadll pe3yIbTaThl, KPUTHIESCKH OIEHHBATh HX JIOCTOBEP-
HOCTb, IIPOTHO3HPOBATh H3MEHEHHE B HOBBIX YCIOBISX;

JlaBaTh OLIEHKY HOBBIM CHTYAaLISIM, OIICHHBATh IIPHOOPETEHHBII OIIBIT;

OCYIIECTBIIAT IeJIeHaIIpaBIEHHBII IONCK TIepeHOca CPEJCTB I CIIOCO00B JEeiiCTBIA B MPO(eCcCHOHAIBHYIO
cpeny;

YMETb IePEHOCHTD 3HAHIS B IT03HABATEIbHYIO 1 IPAKTHYECKYIO 00JIaCcTH KI3HEASITeIbHOCTH;

YMeTh HHTETPIPOBATh 3HAHIIA 113 Pa3HBIX IIpeMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJEH, IpejlaraTh OpPHIHHAJBHBIE IOIXOIBI I pPellleHIs, CTaBHTh IPoOJIeMBl H 3aJadll,
JIOITYCKAIOIIIE albTepHATHBHBIC PEIICHIS.

3) padora ¢ nHPOpMALHEI:

OpPHEHTHPOBATHCS B PA3JIIYHBIX IICTOYHHKAX HH(OpMAIHI (TeKcTe ydeOHOTOo oco0IIs, HaydHO -0y ISIpHOIT
JIHTepaType, OHOJOTIYEeCKIX CIOBapsSX H CIIPaBOYHIKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX, B IIHTepHeTe), aHAIH3IH-
poBaTh HH(OPMAINIIO Pa3IIIIHBIX BIIOB H ()OPM IpeCTaBICHIS, KPUTIYECKH OLIEHHBATh €€ JOCTOBEPHOCTh 1 He-
TIPOTHBOPEYHBOCTD;

(hopMyIIIPOBAaTh 3aIIPOCHI 1 IPHMEHSATh pa3IIdHbIE METOIBI IIPIH IOICKE I 0TOOpe OHOIOrmdecKoil MHdop-
MalHI, HeoOXOMIMOIT IS BRIITOTHEHNS YIeOHbIX 3a/1ad;

TIpHOOPETaTh OIBIT ICHOJIb30BaHIA HH()OPMAINIOHHO -KOMMYHIKATHBHBIX T€XHOJIOTHII, COBEPIIEHCTBOBATh
KYJIbTYPY aKTHBHOT'O HCIIOIB30BAHIIS PA3IIHBIX IIOHCKOBBIX CHCTEM;

CaMOCTOSTENIFHO BBIOHpATh ONTHMAIbHYI0 (OpMY IpeCTaBICHIS OIONOrIIecKoil MH(pOpMAIHI (CXEMBI,
TpaQUKI, AHarpaMMBbl, TaOJIIBI, PHCYHKI I IPYTOe);

IICII0JIb30BaTh HAYYHBIIT A3bIK B KaUueCTBE CPEJICTBa IpI paboTe ¢ Omomormdeckoil mH(opMammeii: mpume-
HATh XIMHYecKHe, (Qu3mdecKie I MaTeMaTHUeCKHe 3HaKH I CHMBOJIBI, (opMyIsl, ab0peBHaTypy, HOMEHKIATYPY,
HICIION30BATh 1 MIPE00pa30BhIBaTh 3HAKOBO-CHMBOJIIYECKIE CPEICTBA HATISHOCTI;

BJIaJIETh HaBBIKaMII PacIIO3HABAHIS 1 3alIHTHI HH(GOpMAITIH, HH(OPMAITHOHHOII 6€30I1aCHOCTH IITIHOCTI.

OBJajiecHHe YHHBePCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBHSIMH:

1) obdureHne:

OCYIIECTBIIATh KOMMYHHKAITHN BO BeeX c(epax KH3HI, aKTHBHO yJacTBOBATh B AMAJIOre IUTH JUCKYCCHI 110
CYIIEeCTBY 0OCY:KJaeMoil TeMbl (YMEHIe 3aJ1aBaTh BOIIPOCHI, BBICKA3bIBAaTh CYKIEHIIS OTHOCHTEIHHO BBHITIOIHEHNS
TIpeJyIaraeMoil 3aJaqi, yINThIBaTh HHTEPECH! 1 COTJIaCOBAHHOCTH MO3MINII JPYTIX YYaCTHIKOB JIIaliora IUTH [IIC-
KYCCHII);

pacro3HaBaTh HeBepOaJbHbIE CpeIcTBa OOLICHIS, IIOHNMATh 3Ha4eHHe COIHANIBHBIX 3HAKOB, IIPEATIOCHIIOK
BO3HHKHOBEHIS KOH(DIHUKTHBIX CHTYAIlHil, YMETh CMSTYaTh KOH(IUKTHI I BECTH IIEPETOBOPEI;

BIIAJIETh PA3IIYHBIMI CIIOcCOOaMH OOIIEHNS 1 B3aHMO/IeIICTBIS, IOHNMATh HaMEPeHNs APYTHX JIoASH, Ipo-
SIBJIATH YBaXKUTEIHHOE OTHOIIIEHIE K COOECEIHIIKY I B KOPpPeKTHOII (popme (popMympoBaTh CBOH BO3PAXKEHIIA;

Pa3BEPHYTO U JIOTHIHO H3JIaraTh CBOIO TOUYKY 3PEHIS C HCIOIb30BAHIEM S3BIKOBBIX CPECTB.

2) cOBMeCTHASI JeSITeIbHOCThD:

TIOHIIMATh U HCIOJIB30BaTh IPEIMYIIeCTBa KOMaHIHOI I IH/IIBHAYaJIbHOII paOOTHI IIPH peIeHII OMOIOTH-
YeCKOII IpobIeMbl, 000CHOBBIBaTh HEOOXOUMOCTH IIPHMEHEHIS IPYIIIOBBIX (POpM B3aHMOAEHCTBHS IPH pPelIeHIH
y4eOHOIT 3a1a411;

BBIONpATh TEMAaTHKY I METO/IbI COBMECTHBIX JEHCTBIII C YIETOM OOIINX HMHTEPECOB I BO3MOKHOCTEI KakK-
JIOro WieHa KOJUISKTIBA;

TIPHHIMATh LETH COBMECTHOII JeATeNIbHOCTH, OPraHN30BBIBATh I KOOPIHHIPOBATh ASHCTBHA IO €€ JOCTH-
JKEHHIO: COCTaBIIATh IIJIAH JEICTBIIL, paclpeaeaTh POl ¢ YIETOM MHEHHII YJacTHIIKOB, 0OCYXIaTh pe3ylIbTaThl
COBMECTHOIT pabOTBI;

OILICHHBATh KaYeCTBO CBOET0 BKIaJa M KaXKJOro YJaCTHHKA KOMaHIBI B OOIIMII pe3ylbTaT IO pa3paboTaH-
HBIM KPHTEPISIM;

TIpelaraTh HOBBIE TIPOEKTHI, OIEHIBATh HJEH C ITO3MII HOBH3HBL, OPHIHHAIBHOCTH, IIPAKTIYECKOI 3Ha-
YIMOCTIL,

OCYIIECTBIIATH ITO3UTHBHOE CTPATETHYECKOE MOBEACHIE B Pa3IMIHBIX CHTYALIX, IIPOSBISTh TBOPUECTBO U
BOOOpaKeHue, ObITh IHHUIIIAaTHBHBIM.

OBJIajieHHe YHHBePCAJIbHBIMH PeryJITHBHBIMH JeHCTBHSIMH:

1) camoopraHu3anus:



HICTIONIB30BaTh OHOJIOTHYECKHE 3HAHHS IS BBIIBICHHS IPOOIEeM H HX pElleHHS B KH3HEHHBIX H YJeOHBIX
CHTYaIHsX

BBIOHPATh Ha OCHOBE OHOJIOTHYECKIX 3HAHMHII IIeIeBble I CMBICTIOBBIE YCTAaHOBKH B CBOHX JEHCTBHSX H IIO-
CTYIKaxX 110 OTHONIEHHIO K XKIBOII IPHpPOJIe, CBOEMY 3[0POBBIO I 3I0POBBIO OKPYKAIONTHX;

CaMOCTOSITENIBHO OCYIIECTBIATH NIO03HABATEIbHYIO NESTENBHOCTD, BBISBITH NIPOOIEMBI, CTaBHTh H (opMy-
JIIIPOBAThH COOCTBEHHBIE 33/1a4ll B 00pa30BaTENbHOII JeSITeIFHOCTH 1 JKI3HEHHBIX CHTYAIILIX ;

CaMOCTOSITENIBHO COCTABIISTh IUIAH PEIIeHHS IPOOJIEMBI C YIETOM HMEIOMINXCS PEeCypCcoB, COOCTBEHHBIX
BO3MOXKHOCTEII U MPeATIOUTEHIIIT;

J1aBaTh OIIEHKY HOBBIM CHTYaIHsIM;

pacHIpsaTh paMKH yIeOHOr0 IpeIMEeTa Ha OCHOBE JIIYHBIX NIPENIOYTEHIIT;

JeTIaTh OCO3HAHHBII BEIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTS 3a PElIeHIE;

OLICHHBATh NIPHOOPETEHHBII OIIBIT;

CII0COOCTBOBATh (hOPMIIPOBAHIIIO I TIPOSBICHIIO HIHPOKOIl SPYAHIINI B Pa3HBIX 00JAcTSX 3HAHIIL, IIOCTO-
SIHHO TIOBBIIIIATh CBOI 00pa30BaTeNIbHbII I KYIBTYPHBII YPOBEHb.

2) CAMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CHTYAITHSM, BHOCHTh KOPPEKTHBHI B JIeSITeIbHOCTD, OIICHIBATh COOTBETCTBHE PE3YIb-
TATOB LIETISIM;

BIIaJIeTh HaBBIKaMH II03HABaTEIbHOI peIIeKCHH KaK OCO3HAHIS COBEPIIAeMbIX AEHCTBHII I MBICTHTEIbHBIX
TIPOIIECCOB, HX Pe3yJIbTaTOB I OCHOBAHMHII, HCIIOJIb30BaTh MPHEMBI pehIeKCHH I OIEHKH CHTYaIl, BEIOOpa Bep-
HOTO peIIeHNs;

YMETh OIIEHHBATh PHCKH H CBOEBPEMEHHO IPHHNIMATh PEIISHHS 110 HX CHIDKEHHIO;

TIPHHIMATh MOTHBBI I apTYMEHTHI APYTHX IIPH aHAMI3€e Pe3yIbTaTOB eI TeIbHOCTH;

3) npuHATHE ceds1 H JPYTHX:

TIPHHIMATh ce0s1, TOHIMas CBOH HEJJOCTAaTKH H JI0OCTOHHCTBA;

TIPHHIMATh MOTHBBI I apTyMEHTHI APYTHX IPH aHAII3€ Pe3yIbTaToB eI TeIbHOCTII;

TIpH3HABaTh CBOE IPaBO H MPABO APYTHX Ha OIINOKH;

pa3BHBaTh CIOCOOHOCTH MOHIMATh MHP C TIO3HITHH JPYTOr0 YelI0BeKa.

IIPEIMETHBIE PE3YJIBTATBI

IIpeMeTHBIE pe3ynbTaThl 0cBoeHIs mporpaMmsl COO mo Omosorun Ha 6a30BOM YpOBHE BKITIOUAIOT CIIEII-
¢brgeckie g ygeOHOTO mpeamera «BHOJOTIS» HaydHbIe 3HAHIIS, YMEHHS H CHOCOOBI JeIiCTBHII IO OCBOEHIIO,
HHTepIpeTaI 1 MpeoOpa30BaHIIO 3HAHMI, BHIBI A€ITEIFHOCTH 10 HOJYIEHHII0 HOBOTO 3HAHNS I IPHMEHEHIIO
3HAHHIT B Pa3IIMIHBIX YUeOHBIX CHTYAIIX, a TAKXKe B PeaTbHBIX KI3HEHHBIX CHTYAIIIIX, CBSI3aHHBIX C OIOTIOTHEl.
B mporpaMme npeMeTHBIE pe3yIbTaThl IIPeICTaBIeHBI 0 TOJaM O0YJeHINL.

IIpeMeTHBIE pe3yIbTaThl OCBOEHIIS ydeOHOTO npeameTa «buonorusy 6 10 kiacce NOIDKHBI OTpaXKaTh:

cOpMIIPOBAaHHOCTH 3HAHUII O MECTe I POJII OIOJIOTHI B CIICTEME HayJIHOTO 3HAHIS €CTECTBEHHBIX HaykK, B
(OpMIIpOBaHIII COBPEMEHHOII €CTeCTBEHHO-HayJHOIl KapTHHBI MIpPa I HAyYHOTO MHPOBO33PEHIS, O BKIajIe poc-
CHIICKIX H 3apyOeXHBIX yIEHBIX-OHOJIOTOB B Pa3BUTHE OIOTOTHH, (YHKIIIOHAIBHOII IPaMOTHOCTH YelIOBeKa IS
PpelIeHIs KI3HeHHBIX 3a/1a9;

yYMeHIe pacKpbIBaTh COJEpIKaHIIEe OHOJIOTHYECKIX TepMHHOB U TIOHSTIHII: JKII3Hb, KII€TKa, OPraHI3M, MeTa-
Oomm3M (0OMeH BeIlleCTB I IpeBpallleHIe YHEPTHI), TOMeOCTa3 (CaMOpeTy i), YPOBHEBAask OpPraHM3aLIs JKIBBIX
CHCTEM, CaMOBOCIIPON3BE/ICHIIE (PEIPOIYKINIA), HaclIe[ICTBEHHOCTb, H3MEHUIBOCTh, POCT I Pa3BHTIIE;

yYMeHIe H3IaraTh OHONOTIYecKie TeopHH (KIeToYHas, XpPOMOCOMHAs, MyTallllOHHAsl, IIeHTpabHas JOrMa
MOINeKyJIapHoil Omonormi), 3akoHs! (I. Mengens, T. Moprana, H. I1. BaiuioBa) 11 yaeHns (o eHTpax MHOToo0Opa-
31 H IIPOHCXOKICHIS KyIbTypHBIX pacTeHmil H. I1. BaBiioa), OnpeemaTh I'PaHHIb! HX IPHMEHIMOCTH K JKIBBIM
CHCTEMAM;

yYMeHIe BIIafleTh METOJaMH Hay4YHOTO IO3HAHNS B OHOJOTHI: HAaONIOJEHHE I OMICAHHE JXHBBIX CHCTEM,
TIPOLIECCOB M SIBJICHIIII, OpraHH3aIlsd 1 MpoBeleHHe OHOIOTHIeCKOro KCIepIMeHTa, BBIABIDKEHIIE THIIOTE3b!, BbI-
SIBJICHIIE 3aBHCHMOCTH MEXIY HCCIIeyeMbIMI BeIIIIHAMI, OOBSCHEHIe ITOyIeHHbIX Pe3yIbTaToB, HCIOIb30BaH-
HBIX Hay4YHBIX IIOHSATIIL, TEOPIIT I 3aKOHOB, YMEHIIE JIeJIaTh BBIBOABI Ha OCHOBAHIII IIOJIYYeHHBIX Pe3yIbTaToB;

yYMeHIe BBIJENITh CYLIECTBEHHBIE IPH3HAKI BHPYCOB, KIETOK IPOKAPHOT H 3YKapHOT, OXHOKIETOYHBIX I
MHOTOKJIETOYHBIX OPraHI3MOB, 0COOSHHOCTH IIPOLIECCOB: OOMeHa BEUIeCTB 1 IPEeBpaleHIs SHepT Ul B KIeTke, do-
TOCHHTE3a, INTACTHYECKOTO 1 SHEePTeTIYeCKOro 0OMeHa, XeMOCHHTe3a, MITO3a, Meli03a, OIUIOJO0TBOPEHHS, pa3MHO-
JKESHIIS, HHANBHYaJIbHOTO Pa3BUTIISL OpTaHI3Ma (OHTOTeHe3);

yYMeHIe IPIMEHSTh IOIyIeHHbIe 3HAHIS 1S 00bSICHEHHS OHOIOTYeCKIX IPOIECCOB I SBIEHMHIL, I IpH-
HATHS TIPAaKTHYECKIX PEIIeHHII B IOBCEIHEBHOI JKI3HI C LIeNbI0 obecredeHns 0e30IMacHOCTH CBOETO 3I0POBBS I
3JI0POBBbSl OKPYIKAIOIIX JIOJEil, COONIIOJeHIS HOPM I'PaMOTHOI'O IIOBEICHHS B OKpYJKAIOIIeH IPHPOIHOI cpeje,
TIOHIIMaHIe HeoOXOIMOCTH HCIIOIb30BAaHIS JOCTIDKEHHIT COBPEMEHHOI OHOJIOTHN 1 OHOTEXHOJOTHII U1 PaIfio-
HaJIbHOT'0 TIPHPO/I0TIOIB30BaHIIS;



YMeHIIe penraTh 3JeMeHTapHble TeHEeTHYeCcKIe 3a1aqll Ha MOHO- H JUTHOPHIHOE CKPEIIHBaHIe, CHEIUIEHHOe
HaclleJ0BaHHIe, COCTaBIITh CXEMBI MOHOTHOPHIHOTO CKPENIHBAHUS [UIS IIpeICcKa3aHIs Hacled0BaHHs IPH3HAKOB Y
OpraHH3MOB;

YMEHHE BHIIIOTHATH JJabopaTOpHbIe H MpaKTHIecKHe paboThl, COOM0aTh IpaBHIa IPH padoTe ¢ yJeOHbIM 1
1abopaTOpHBIM 000pyJOBaHHIEM;

YMeHHe KPHTHYECKH OLIEHHBATh I HHTEPIPETHPOBATh HH(GOPMAINIIO OHONIOTHIECKOTO COAep:KaHHs, BKIIO-
YAIONIyI0 IICEBJOHAYYHbIE 3HAHHS H3 pa3IMYHBIX HCTOYHHKOB (CpeICTBa MAacCOBOH HH(oOpMaIlmm, HaydHO-
TIOTYJISIpHBIE MaTepHabl), STIHYECKIe aclleKThl COBPEMEHHBIX HCCIIeI0BAHMIT B OIOIOTHII, MEANIIIHEe, OHOTEXHOIIO-
THI;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMICEMEHHBIE I YCTHBIE COoOOmIeHHs, 00001mas 61omorndeckyto nHbopMma-
IO I3 HECKOMBKIX HCTOYHHKOB, TPAMOTHO HCIIOJIb30BATh IOHATIITHBII alliapaT OMOIOTHIL.

IIpeMeTHBIE pe3yIbTaThl OCBOSHIS yaeOHoTo npeaveTa «buonorus» 6 11 kiacce JOTDKHBI OTpaXaTh:

c(hOpMHIPOBAaHHOCTH 3HAHUII 0 MECTE H PO OHOJIOTHI B CHCTEME HayJHOTO 3HAHIHS €CTECTBEHHBIX HayK, B
(bOpMIIpOBaHIII COBPEMEHHOII €CTeCTBEHHO-HayJHOIl KapTHHBI MIpPa I HayYHOI'O MIPOBO33pPEHHS, O BKIage poc-
CHIICKIIX H 3apyOeXHBIX yUEHBIX-OHOJIOTOB B Pa3BUTHE OIOJOTHH, (YHKIIOHAIBHOII IPaMOTHOCTIH YelIOBeKa IS
PpEeIIeHNS KI3HEHHBIX 3a/1aY;

yYMeHIe pacKphIBaTh COep)KaHIe OHOTOTIYecKIX TepMIHOB I IOHATHIL: BIJ, OIS, TeHo(OoH, 3Bo-
JIIOIHS, JBIDKYIIHE CIUBI ((haKTOpBI) 3BOJIOLIH, IPHCIOCOOIEHHOCTh OPraHI3MOB, BHI000pa3oBaHIe, 3KOIOrHde-
ckie (haKTOphI, 3KOCHCTEMA, IPOAYIEHTH, KOHCYMEHTHI, PEIyLIeHThI, 1€l IHTaHH, YKOJOorHdecKas IMHIpaMIa,
onoreoIeHo3, 6nocdepa;

YMEHHe H3/Iarath OHOJIOTHYECKIIe TeOpHH (3BomoLoHHas Teopus Y. /lapBiHa, CHHTETHYECKas! TEOPHS IBO-
JIIOINI), 3aKOHBI H 3aKOHOMEPHOCTH (3apoasimeBoro cxoacrsa K. M. Bapa, gyepejoBaHHS ITTaBHBIX HAIPaBJICHIIT 1
myteii sBomrommt A. H. CepepioBa, ydeHns o 6uoctepe B. 1. BepHaackoro), onpeaenaTh TPAHIIBI HX IPHMEHI-
MOCTH K JKHBBIM CHCTE€MaM;

YMEHHEe BIIaJeTh METOJaMH HaydHOTO IIO3HAHHS B OHOJOTHI: HaONIO[eHHE H OIIICAHHE JKHBBIX CHCTEM,
TIPOLIECCOB M SBJICHIIII, OpraHm3alIs 1 IPoBeAeHHe OHOJOTHIeCKOro SKCIIepHMEHTa, BBIBIDKEHIIE THIIOTE3bI, BbI-
SIBIICHHE 3aBHCHMOCTH ME&XKIY HCCIeyeMbIMI BEIITYHHAMH, 0OBsICHEHIE IOTyIEeHHBIX Pe3yIIbTaTOB, HCIIOIh30BaH-
HBIX Hay9IHBIX TTOHSATIHII, TEOPHII H 3aKOHOB, YMEHIE JIeJIaTh BHIBOIBI Ha OCHOBAHII ITOJIYYEHHBIX Pe3yIbTaTOB;

YMEHHE BBIJIENITh CYIIECTBEHHbIE IIPH3HAKHI CTPOSHHS OHOJIOTHYIEeCKIX 0OBEKTOB: BHJIOB, MO, IIPO-
JOYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OIOreOLeHO30B I 3KOCHCTEM, OCOOSHHOCTH IIPOIECCOB: HAaclleICTBEHHOI
H3MEHYHBOCTH, €CTECTBEHHOTO 0TOOpa, BH000pa30BaHI, IIPHCIIOCOOIEHHOCTH OPTaHH3MOB, JOEHCTBHS JKOJOTH-
gecKHX (paKTOpPOB Ha OpPraHH3MBIL, IIEPEHOCA BEIIECTB H ITOTOKA 3HEPTHH B 3KOCHCTEMaX, aHTPOIOTEHHBIX H3MEHe-
HIHII B 9KOCICTeMax CBOell MECTHOCTH, KPYToBOpOTa BELIECTB I OHOTeOXIMIMECKIX IIKIOB B Onocdepe;

yMeHIe IPHMEHSTh HOIyIeHHbIe 3HAHIS U1 00bSICHEHIIS OHONOTIYEeCKIX IPOIECCOB I SIBICHMUIT, I IIpH-
HATHS NIPAaKTHYECKIX PelleHHII B MOBCEIHEBHOI JKI3HI C LIENbI0 o0ecredeHns 0e30MacHOCTH CBOETO 3I0POBBS I
3JI0POBBSl OKPYIKAIOIIX JIFOJEI, COONIIOJeHISI HOPM I'PaMOTHOI'O IIOBEICHIS B OKpYXKAIOIIEH IIPHPOJHOI cpeje,
TIOHHMAaHHe HeoOXOINMOCTH HCIIONh30BAaHUS JIOCTHIKEHIII COBPEMEHHOI OHOIOTHI I paIllIOHaIbHOIO IIPHPOIO-
TI0JIb30BAHIIS;

YMEHHE pelnraTh 3eMeHTapHbIe OHOTIOTHYeCKHIe 3a/jadl, COCTaBITh CXEMBI IIEpEHOCa BENECTB 1 SHEPTHH B
9KOCHCTeMaXx (IeTIH ITHTaHMNS);

YMEHHE BHIIIOTHATH JJabopaTOpHbIE 1 IMpaKTHIeCKHe paboThI, COOMIOATh MpaBIUIa IpH paboTe ¢ yIeOHBIM 1
1mabopaTOpHBIM 000PYIOBAHIIEM;

YMEeHHe KPHTHYECKH OLIEHHBATh I MHTEPIPETHPOBATh HH(GOPMAINIIO OHONIOTHYECKOTO COAEp:KaHMHs, BKIIO-
YaOUIyI0 IICEBJOHAYYHBbIE 3HAHHSA N3 pa3JIIYHBIX HCTOYHHKOB (CPeJCTBa MAacCOBOH HH(OpMAII, HaydHO-
TIOyNSPHBIE MaTepHAlbl), pacCCMaTPHBAaTh II00ANbHBIE SKOIOTHYECKHE MPOOIeMBl COBPEMEHHOCTH, (hOpMIPOBATh
TI0 OTHOIIEHHIO K HIIM COOCTBEHHYIO IO3HITHIO;

YMEHIIe cOo3JjaBaTh COOCTBEHHbIE IMICBMEHHBIE I YCTHBIE cOOOIIeHs, 0000mas O1omormieckyro nHpopma-
IO 13 HECKOMBKIX HCTOYHIKOB, TPaMOTHO HCIOJIb30BATh IIOHSTIITHEIII alrapaTt OHOJIOTHIL
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HOHYJ'I}IIIIDI KakK 3JIEMCHTapHas €/IIHIIa BI/ia I 35BOIIO-
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MOp}OIOTIYeCKOMY KPHTEPHIO)

JIBIDKYIIIIE CIUTHI (3IIEMEHTapHbIe (DaKTOPBI) SBOJIFOIIHIT
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OTHOCHTEJIBHOI'O XapakKTepa»

HanpaBnemm H IIYTH MaKpO3BOJIHOIHH

Heo0paTiMOCTh 3BOJIFOIIIIT

HcTopus xi3HI Ha 3eMiIe H MEeTOIb! €€ H3yIeHHS

T'umore3s! TIPOHCXOKICHI JKI3HII Ha 3emie
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Mupa. [IpakTiraeckas padora Ne 1 «II3ydeHne ICKOIIaeMBbIX

OCTaTKOB pacremu‘i H XHBOTHBIX B KOJUICKIIIAX»

COBpeMe}I}IaH CHICTEMa OPTraHHYCCKOIr o MIHpa
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Pa3BHTHE JXI3HII Ha 3emie»n

DKOJIOTHS KaK HaykKa

Cpezbl 0OHTaHIS U SKOJIOTHYECKHE (haKTOPBI

. AobnoTtiaeckne (axtopsl. JlabopaTtopHas padbora Ne 3.

«Mopdomormaeckiie 0coGeHHOCTH pacTeHIT I3 pa3HbIX
MecT obuTaHnsy. JlaboparopHas padota Ne 4. «BmisHIe

CBE€Ta Ha pOCT H pa3BHTHE YEPECHKOB KOJIEyCa»

Buotgeckue (pakTops

DKOJIOTHYECKIIE XapaKTCPHCTHKH ITOITYIIAIII. Hpamme-

ckast padbota Ne 2 «IIoCUET IIOTHOCTI IOTIYJISINI pas3-
HBIX BHIJIOB PAaCTEHHII»

Coo01iecTBa OpraH3MOB — OHOIIEHO3

DKOIIOTHYECKHE CHCTEMBI (3KOCHCTEMBI)

OCHOBHBIE TTOKa3aTeI SKOCICTEMBI. DKOJIOTHYIECKIIE IIII-
pamigsl. CBolicTBa 3KocucTeM. CyKIeccus

lelpO}l}H)IE 3KOCHCTEMBI

A}rrponore}mble 3KOCHCTEMBI

Buocdepa — riaodanpHast 3KocHCcTEMA 3eMIIIT

3aKOHOMEPHOCTH CYILECTBOBAHII OHOC(hEpHI

YenmoBeuecTBO B O1ochepe 3emmn

COCYIIICCTBOBaHIIC IIPHPOABI H Y€JIOBEUECTBaA

Pe3epBHBIT ypok. O000meHIIe TeMbI «Co00IIecTBa I KO-

JIOTHYECKHE CHCTEMBI»

OBIIEE KOJIITYECTBO YACOB IIO ITPOTPAMME
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YYEBHO-METO/JHYECKOE OBECIIEYEHHE OBPA30OBATEJIbHOI'O IIPOIIECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI 1JI51 YUEHHKA

1. Vuebnuk: Buonorms. Ob6mas Omonorng. 10 K. y9eOHHK I8 0OIIeoOpa3oBaTeNbHBIX YUPEKICHHIT /
A.A KameHnckuii, B.B.ITaceunnk, A.M.Pyomos: - M., IIpocsemnienne. 2019 .
Vuebnuk: Buonorns. O6mas Omonorng. 11 Ki.: y4eOHHK I oOmieoOpa3oBaTeNbHBIX YUPEKICHHI /
A.A Kamenckuii, B.B.ITaceunnk, A.M.Pyonos: - M., IIpocsemenne. 2019 .
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IIAPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET

«Enmnas xomwtekmusa I{udposex OOpa3zoBaTensHBIX PecypcoB» (Habop muppoBBIX pecypcoB K ydeOHHKaM
mann Ioromapesoit I1.H.) (http:/school-collection.edu.ru/).

www.bio.1september.ru— razera «BHOJIOTHS» -IPIUIOKEHNE K «1 CEHTSIOpS».
http://bio.1september.rw/urok/ -Martepnanbl K ypoKy. Bce paboThI, Ha OCHOBE KOTOPBIX CO3JaH CailT, ObLII
onyOmIIKOBaHbI B razeTe "Bromnoriua". ABTopaMu caiiTa IpojielaHa OOJbIIas padoTa IO CHCTEMATH3HPOBAHIIO
Ta3eTHBIX CTaTell ¢ YIETOM IIKOIBHOII yaeOHOIT MpoTpaMMBI 110 IpeaMeTy "Bromorns".
www.bio.nature.ru — HaygHbIe HOBOCTH OHOJIOTHII
http://ebio.1w/ - DnekTpoHHBII yueOHIK «bronorisy. CoaepKUT Bce pa3aelIbl OHOJIOTHIL: OOTaHIIKY, 300I0THIO,
AQHATOMIIO I (DI3HOJIOTHIO YeJIOBeKa, OCHOBBI ITHTOJIOTHH 1 T€HETHKH, SBOJIOIIOHHYIO TEOPHIO M SKOJIOTHIO.
MoxeT OBITh pEeKOMEHIOBAH YYaIINMCS IS CaMOCTOSTEeNbHOI paboTsl..hitp://www.gbmt.nw/ - T'ocymapcTBeH-
HbI1 Bronormaeckimii my3seit mM. K. A. TimMupsseBa. BupTyanbHsle 3kckypennn: JKiBoTHbIe B Miax 1 JereH-
nax, JKuBoTHbIe-cTponTeny, 3ab0Ta 0 moToMcTBe, OnacHsle KIBOTHBIE. 11 poBsle Komm HoHIa My3est MOTYT
OBITH ICIIONH30BaHbI B KAUECTBE IULTIOCTPAITHIT




HOPMbI H KPUTEPHUH OITEHHUBAHUWSA

OneHHBAHHE YCTHOIO 0TBEeTA YUALIHXCS

Otmetka "5" cTaBUTCS B CIydae:
1. 3HaHIA, MOHIMAHIS, TTTYOHHBI YCBOSHIS 00YJAIONIIMCS BCETO 00BEMA IPOrpaMMHOr0 MaTepHaia.
2. YMeHHs BBIISIATH ITIaBHbIE ITOJIOXKEHIS B H3YIEHHOM MaTepHalle, Ha OCHOBaHHN (DaKTOB H IPHIMEPOB 00001I1aTh,
JleaTh BHIBOJBI, YCTaHABIIIBATh MEXKIIPEIMETHBIC I BHYTPHIIPEIMETHBIE CBSI3H, TBOPUECKI IIPIMEHSET ITOIyIeH-
HBIE 3HAHIA B HE3HAKOMOII CHTYaIIIL.
3. OTcyTCTBHE ONIIOOK 1 HEJOUETOB IIPH BOCIPOH3BESHIIN H3YUEHHOI0 MaTepHaia, IIPH YCTHBIX OTBETaX YCTpa-
HEHIIE OT/IeIbHBIX HETOTHOCTEIT C TIOMOIIBIO JOMOIHITENFHBIX BOIIPOCOB YUITENS, COONIOIeHIIe KyIbTYpPhI YCTHOIT
pediL.
OtMmeTKa "4":
1. 3HaHIEe BCEro H3y4eHHOro IPOrpaMMHOIO MaTepHaa.
2. YMeHMHIT BBIISIIATH IVIaBHbIE IOJIOKEHIS B H3YUSHHOM MaTepHale, Ha OCHOBaHIN ()aKTOB I IPHIMepoB 000011aTs,
JlenaTh BHIBOJBI, YCTAHABIIIBATh BHY TPHIIPEIMETHBIE CBS3M, IPHMEHSTH IOTyJIeHHbIE 3HAHIS Ha IIPaKTHKe.
3. HesHaunTenpHbIE (HETpYOBIe) OMMOKI I HEAOUETHI IIPH BOCIIPOM3BEACHI II3YUYSCHHOT 0 MaTepHala, coOmoIeH e
OCHOBHBIX IIPABILT KYJIbTYPHI YCTHOI pedIl.
OtmetKa "3" (ypoBeHb IIpeICTaBIEHMII, COUETAIONIIXCS C SIeMEHTaMII HayJIHBIX TTOHATHII):
1. 3HaHIe I YCBOEGHIE MaTeplalla Ha YpOBHE MHHIIMAJIbHBIX TpeOOBaHMII IIPOTrpaMMBbI, 3aTPyIHEHHIE IIPH CaMOCTOS-
TEIIbHOM BOCIPON3BESHIII, HEOOXOIIMOCTh HE3HAUYHUTEILHOIT ITOMOIII IIPEIIoaBaTeIs.
2. YMeHne paboTaTh Ha YpOBHE BOCIPON3BESHIIS, 3aTPYIHEHIIS IIPH OTBETaX Ha BHAON3MEHEHHBIE BOIIPOCHL.
3. Hamrame rpy0o0ii OIImMOKH, HECKOJIBKIX HETPYOBIX IIPH BOCIPON3BEICHIIN H3YISHHOI'0 MaTepHasa, He3HAUI TeNb-
HO€e HeCOOJII0/IeHIIe OCHOBHBIX IIPABILT KYJIBTYpPhI YCTHOII pedrl.
OtMmeTKa "2":
1. 3HaHIIe 11 yCBOEHIIE MaTepHalia Ha ypOBHE HIDKE MIHIMAIBHBIX TpeOOBaHIII IPOTPaMMBI, OT/IENbHbIe IIPeICTaB-
JeHns 00 N3yJ4eHHOM MaTepHaJle.
2. OTcyTCcTBHE YMEHHII paboTaTh Ha YPOBHE BOCIPON3BEIEHIIS, 3aTPYAHEHIIS IIPH OTBETaX Ha CTaHIApTHBIE BOIIPO-
CBI.
3. Hamraie HECKOIBKIIX TPYOBIX OMIMOOK, OOJIBIIOTO YIHCIa HETPYyOBIX MIPH BOCIIPOI3BE IS HIIN H3YIeHHOTO MaTepH-
alla, 3HAYUTEeIIbHOE HeCOO 0 A€ HIIe OCHOBHBIX IIPABILT KYJIbTYPhI YCTHOI PedIl.

OneHKAa BbINOJIHeHHS] NPAKTHYECKHX (JIa00pATOPHBIX) PadoT.

OtmeTka "S" cTaBUTCS, €CIIH YIECHIK:

1) mpaBIIBHO OIIpe eI LIEh OIIBITA;

2) BBIIONHIUT pabOTy B IIOJHOM 00BbeMe C COOTIOEHIIEM HEOOXOAIMOIT ITOCIeJ0BATEIFHOCTH IIPOBEACHIS OIIBITOB
1 H3MEPEHHIT;

3) caMOCTOSTENBHO 1 PAITIIOHAIBHO BBIOpAI I MOATOTOBILT [l OIIBITAa HEOOXO0AIMOE 000pyI0BaHIE, BCE OIBITH
TIPOBEII B YCIOBHAX H Pe)KIMaX, 00eCIedHBarONIX IOy YeHIIe Pe3yIbTaToB 1 BEIBOJOB C HANOOIbIIEI TOYHOCTHIO;
4) Hay9HO TPaMOTHO, JIOTHYHO OIIcal HaOmroAeHHs 1 chopMyIHpoBal BEIBOBI U3 OIIBITA. B IIpeicTaBIeHHOM OT-
geTe NPaBIUIBHO I aKKYPAaTHO BBITIOTHILT BCE 3AITHCH, TaOIHIIBI, PHCYHKIL, Tpa(IKil, BEIMHCISHNS U C/Ie1all BEIBOJBI;
5) IposBISeT OPTaHH3AIIIOHHO-TPYIOBBIE YMEHHS (IO IepKIBAeT THCTOTY pabodero MecTa I MOPSIOK Ha CTOIIE,
SKOHOMHO HCIIONB3YeT PACXOJHbIE MaTepHAIIBI).

7) 3KCHEepPHMEHT OCYIIECTBIILET 110 IUIAHY C YI€TOM TEXHHKH 0€30I1acHOCTH U IIPABII paboThI ¢ MaTepHaIaMi 1
00opyI0BaHIEM.

OtMmeTKa "4" cTaBUTCS, €CIIH YISHIK BHITIONHIUT TPeOOBaHIA K OIfeHKe "5", Ho:

1. OIIBIT IIPOBOIILI B YCIOBISIX, HE 00ECIIEUNBAIONNIX JOCTATOYHOI TOYHOCTH H3MEPEHHIT;

2. mu OBLTIO JOIYIIEHO JIBa-TPH HEJ0UeTa;

3. 1w He GoJiee OHOII HErpyOOIl OIIMOKII I OHOTO HeI0UeTa,

4. WIH 3KCHepPHMEHT IPOBEIEH He TIOIHOCTHIO;

5. 1IN B OIHCAHHH HAaOIIOISHHIT I3 OIBITA JOIYCTIUT HETOUYHOCTH, BBIBOJIBI CJIeNall HEMOTIHBIE.

OtmeTka "3" cTaBUTCS, €CIIH YIECHIK:

1. mpaBHIBHO ONPE/EIILT 1IeNb OIBITa; paOOTy BRIIIOTMHSET NIPABIIFHO HE MEHEe YeM HaIlOJIOBHHY, OJHAKO 00BEM
BBIIIOJTHEHHOIT 9aCTH TaKOB, YTO IIO3BOJISIET MOy TH IIPABIUIbHbIE Pe3YIbTaThl H BBIBOJIBI II0 OCHOBHBIM, IIPHHITH-
THaJIbHO BayKHBIM 3a/1a9aM paboTsI;

2. 1w mox0op 000pyI0BaHIIA, 00BEKTOB, MaTEPHAJIOB, a TAKKe PabOTHI 10 Hadally OIIBITA IIPOBET C IIOMOIIBIO YIH-
TeJIs; IV B XOJIe IPOBEIEHIIS OIbITa 1 H3MepeH T OBUIN JOMyLIEHb! OLUIHOKI B OIIIICAHHI HaOFOJeHINT, (HhopMy -
pPOBaHHH BBIBOJIOB;

3. OIBIT IPOBOJIICS B HEPALNOHAIBHBIX YCIOBISX, UTO IIPHBENIO K IHOIYYEHIIO Pe3yIbTaTOB C OONIBIIEI IOrpen-
HOCTBIO; IUTH B OTYETE OBIMI JOMYIIEHB! B OOIIEH CIOKHOCTH He 6oJIee JBYX ONIHOOK (B 3aIIICAX eJHHHUII, H3Mepe-
HIISX, B BEIUHCIIEHIIIX, TpadHKax, TaONMIIax, cxeMax, I T.1.) He IPHHINITHAIBHOTO U1 JaHHOI pabOTHI XapaKTepa,
HO TIOBJIHSBIINX Ha Pe3yNIbTaT BBIIOIHEHIS;



4. noryckaeT rpyOyIo OLIIOKY B X0Je SKCIIepIMeHTa (B 00BbsICHe I, B 0(hopMIIeHIN paboThI, B COOMIOAEHIIN TIpa-
BIUT TEXHIKH 0€30IIaCHOCTH IPH paboTe ¢ MaTepHataMi I 000pyA0BaHIEM), KOTOpas HCIIPABIIIETCs IO TpeboBa-
HHIO YIHTEI.
OtmeTka "'2" cTaBUTCS, €CIIH YICHUK:
1. He ompeIemT CaMOCTOSITEIFHO 11eMb ONBITA; BBIIIOTHILT padoTy He MOJTHOCTHIO, He OATOTOBILT HY)KHOE 000py-
JOBaHHe I 00beM BBIIOJTHEHHOII YacTH pabOTHI He I03BOIIIET CeIaTh IPaBILIEHBIX BEIBOJIOB;
2. HUTH OIIBITHI, H3MEPEHIS, BBITICIICHIS, HaOMI0JeH 1S IPOU3BOAIUTHCH HETIPABILIBHO;
3. 1w B Xoj1e pabOTHI I B OTYETE OOHAPYKIUTICH B COBOKYITHOCTI BCE HEJOCTAaTKII, OTMEUEHHBIE B TpeOOBAHILIX K
oneHke "3";
4. momyckaeT ase (11 6ojee) rpyOble OIIMOKH B X0e SKCIIEPHMEHTa, B 00BACHEHHI, B 0(pOopMIeHII paboTHI, B CO-
OJIFO IS HIII TIPABILT TEXHHIKH O€30IIaCHOCTH IIPH paboTe C BEelIeCTBaMH I 000pyI0BaHIEM, KOTOPBIe He MOJKET IIC-
TIPaBUTH JaKe 110 TpeOOBAHIIO YIHUTEIIS.
OneHKa caMOCTOSITeTbHBIX MHCbMEHHBIX H KOHTPOJIbHBIX PadoT.
OtmeTka "S" cTaBUTCS, €CIH YIECHIK:
1. BBIIONHILT paboTy Oe3 OIIMOOK I HeJJOYeTOB;
2) JomycTIUI He OojIee 0JJHOTO HeJoueTa.
OtMeTKa "4"' cTaBUTCS, €CIIH YISHHK BBITIONHILT paboTy MOJHOCTBEO, HO TOITYCTILI B HEll:
1. He GoJtee oHOIT HETPyOOIl ONMIOKII II OHOTO HEIOYeTa;
2. nnu He OoJee IBYX HEJIOYETOB.
OtMmeTKa "3" cTaBUTCS, €C/IH YISHIK IIPAaBIIIBHO BBITOJHILT He MeHee 2/3 paOoThI LT JOITYCTILI:
1. He GoJtee OBYX TpyOBIX ONIIOOK;
2. 1u He OoJiee oHOI TpyOoIl I 0JHOIT HeTpyOOIl OIIMOKII I OHOTO HeI0deTa;
3. 1w He 6oJiee ABYX-TPeX HErpyOBIX OIIMOOK;
4. 11 OIHOI HerpyOoIl OUIIOKIH 1 TpeX HeJ0YeTOB;
5. IUTH TIPH OTCYTCTBHI OUIHOOK, HO TIPH HAJITYHI YeThIPeX-TIATH HeJJ0YETOB.
OtmeTka "2" cTaBUTCS, €CIIH YIECHIK:
1. TOIYCTIUI YIICTIO OMIMOOK 1 HEJIOYETOB IIPEBOCXOIAIee HOPMY, IIPH KOTOPOIT MOXKET OBITh BBICTAaBIICHA OLICHKA
n3n;
2. IIH €CJIH NIPABIUIBHO BBITIONHILT MEHee OJIOBHHBI paboTHL.

OneHKAa BbINOJTHEeHHS TeCTOBBIX pa60T 110 OHOJIOTHH:

OIIEHKa MIHHIMYM MaKCHMyM
5 90 % 100 %

4 71 % 89 %

3 51% 70 %

2 0% 50%




OIIEHOYHBIE MATEPHAJIbI C KPUTEPHUSIMH OIIEHUBAHHU SI
TECT IIO TEME «MOJIEKY JIIPHBII YPOBEHb», 10 KJIACC
Bapuant I

1. Kakoe H3 HA3BAHHBIX XHMHYeCKHX COeJHHEHHH He SABJISETCS OHOMOTEMepoM?
a) benmok  0) ImOKO3a  B) J€30KCHPHOOHYKIEHHOBAsA KHCIOTa  T) IEJUTION03a.

2. A3MeHsieMbIMH YaCTSIMH AMHHOKHCJIOTHI SIBJISIFOTCS:

a) aMHHOTPYIIIa 1 KapOOKCIUIbHAS TPyIIa ©0) pauKal
B) KapOOKCILIbHAS TPyIIIa T) paKai i KapOOKCIUIbHAS TPYIIIa.

3. B nponecce 0MOXHMHYeCKHX PeaKIuil (pepMeHThI:

a) YCKOPSIOT PEaKIlii, a CaMII IIPH 3TOM He H3MEHSIOTCS

) YCKOPSIFOT peaKI I H3MEHSIOTCS B Pe3yJIbTaTe PeaKI[I
B) 3aMeUISIOT PEaKITHIl, He H3MEHSICh

T) 3aMeJJIIOT PeaKIlil, H3MEHSAC.

4. Monomepamu IHK n PHK siBasiroTcs:
a) a30THCTHIE OCHOBAHHUSA 0) mezokcupndos3a u pubosa
B) a30THCThIE OCHOBAHHUS I (hochaTHBIE I'PYIIIIbI T) HYKJIEOTHIBI.

5. Bropu4Hasi CTPYKTYpa 0e/IKa MOaJePAKHBAETCS:
a) IENTIIHBIMI CBA3IMHI 0) BOJOPOJHBIMII CBA3IMHI  B) JANCYJIB(IIHBIMII CBI3IMII
T) CBSI3IMI MEXKIY pajlKalaMH KIICIOT ) BCEMII IIEpEUNCIICHHBIMII BIIaMII CBSI31IL

6. K mosmmMepaM OTHOCSITCS
a) Kpaxmail, OelloK, IeJLI0I03a 0) OeIoK, IIHKOTeH, JKIp
B) IIEJUIIOJI034, caxapo3a, KpaxMall r) pubo3a, OemoK, JXKIIp.

7. 3 AMHHOKHCJIOTHBIX OCTATKOB MOCTPO€HbI MOJIEKY.IbI:
a) yIIIeBOIoB 0) OENKOB B) IIMIIIIOB T) JKIIPOB.

8. K MoHOCaxapHaaM OTHOCSTCS:

a) J1aKTo3a, TJIF0K03a 0) ge3okcupnbdo3a, caxaposa
B) ITII0KO3a, (ppyKTO3a T') TITIHKOT€H, MaJIbTO3a.

9. Kakywo ¢yHKIHIO BbINOJIHSIeT pudocomaabHass PHK?
a) @opMHpyeT pOOCOMBI

0) cuarue u nepexoc nHdopmarm ¢ JHK

B) IIEpEHOC aMHHOKICIIOTHI Ha pHOOCOMBI

T) BCE MepeYHCIeHHbIE (DYHKITIIL.

10. Coegunenue aAByx neneii JJHK B ciupaab ocyniecTBJISIOT CBSI3H:
a) HOHHBIE 0) BOIOpOIHBIE B) ruapo¢oOHbIE T) 3J€KTPOCTaTHIECKIIE.

11. BeakoBasi 000/104KA, B KOTOPYIO 3aK/JII0YeH FeHOM BHPYCA, HA3BIBAETCS
a) BUPHOH ©) xamcyna B) BHPOIJ T) Kamcig

12. Bapychl pa3MHOKAIOTCH
a) TOJIBKO B KJIETKE X0351IHA  0) CaMOCTOSTENbHO, BHE KIETOK X035IHa B) 00a BapHaHTa BEpPHBIE

3agaua: ¢pparment omuoil u3 neneit JJTHK mveet cregyromee crpoerne: AAT-ITIT-AII-TTT. Iloctpoiite Ha
Heil n-PHK.



TECT IIO TEME «MOJIEKYJISIPHBII YPOBEHB», 10 KJIACC
Bapumant II

1. Kakoe H3 BelllecTB X0POIIIO PACTBOPsieTCs B Boje?
a) Kiretgarka 0) 6emok B) IJIIOKO3a T) JIMITH/IBL.

2. MoJ1eKyJ1bl 0€JIKOB OTJIHYAKTCS APYT OT Apyra:

a) TOCIIe IOBaTENBHOCTHIO YePEIOBAHI aMIHOKIICTIOT — 0) KOMITYECTBOM aMHHOKIICIIOT B MOJIEKYIIe
B) (OpPMOIT TPETHIHOI CTPYKTYPHI T) BCEMH YKa3aHHBIMH 0COOECHHOCTSIMIIL.

3. B kakoM ciIy4yae IPAaBHJIbHO YKa3aH cocTaB HykjIeoTrnga JTHK:
a) pubo3a, ocTaTok (hochopHOIT KICTOTHI, THMHH 0) dbocdopras kucnoTa, yparm, Je30KCHpId03a
B) 0CTaTOK (pochopHOIT KHCIIOTEI, Ie30KCHpH003a, aeHNH; T) ochopHas KicioTa, pndo3a, TyaHIH.

4. MoHOMepaMH HYyK/JIe HHOBbIX KHCJIOT SIBISIFOTCS:
a) a30THCThIE OCHOBAHIS, 0) pudo3a win qe30Kkcupnbdosa;
B) Je30KcHpn0O03a 1 hochaTHbIe TPYIIIIBL T') HyKJICOTHBI.

5. AMHHOKHCJIOTHI B MOJIEKY.Ie 0eJIKA COeTHHEHbI IOCPeCTBOM:
a) HOHHOII CBSI3H 0) IENTIIHOII CBSA3H B) BOJOPOJIHOII CBSI3II T) CBSI3H MEKIY paHKalaMH KICIIOT.

6. Kakym (pynknuio BpinoHsieT TpaHcnopTHass PHK?

a) ITepeHOC aMITHOKIICIIOTHI Ha pHOOCOMBI; 0) cuarne u neperoc nHdopmarnm ¢ JHK;
B) GOpMHpPYET pHOOCOMEI; T) BCe IepedlCcIeHHble () yHKITHH.

7. ®epMeHThI — 3TO OHOKATAJIH3ATOPHI, COCTOSINIIHE:
a) 13 OeJIKOB 0) IIMI0B B) HYKJICOTH/IOB T) JXHPOB.

8. K mosmcaxapugaM OTHOCSITCH:

a) Kpaxmai, pnbo3a 0) TTIKOTeH, III0K03a
B) LIENITIONI03a, KpaxMan T) Kpaxmal, caxaposa.

9. Yr.nepon KaK 3JIeMeHT BXOJHT B COCTaB:

a) OEIKOB 1 YITIEBOIOB 0) YIIIeBOJOB 1 JIMIHIOB B) YIIEBOIOB I HYKIEHHOBBIX KICIOT
T) BCeX OpraHMYeCcKNX COeIMHEHNIT KIETKIL

10. Kinerka cogepxut JTHK:

a)B AAp€ I MHTOXOHIPHIX 6) SAape, NUTOIUIa3ME H pa3IMYHbIX OpraHoONIax
B) AOpe, MUTOXOHIPILIX I HUTOIIa3MeE T) AOpe, MUTOXOHIPILIX 1 XJIOpOIUIacTax.

11.Bupycbl — 370 ...

a) HeKJIeTouyHas popMa xu3HII  ©) JApeBHele S3yKapHoOThl  B) IPUMITIBHBIE OaKTepII

12. BHpychbI COCTOST H3
a) OEIIKOB 1 HYKJIEHHOBOI KHCJIOTHl ©) meumono3s! 1 6enko  B) JTHK u PHK
T) sapa M MUTOIUIa3MbI

3agaua: ¢pparment u-PHK mnmeer cuegyromee crpoenne: TAYV-TAT-VAII-VVI[-AAA. OmnpejemiTe aHTHKO-
nousl T-PHK. Taxke HammmTe ¢pparmeHT Monekyns! JJHK, Ha koTopoM ObliTa CHHTe3HpoBaHa 3Ta H-PHK.

KpHTepHH onleHHBAHHS (MAKCHMAJIbHOE KOJIHIeCTBO 0a/1710B — (15)
0-7—-2» 11 — 13 — «d»;
8 -10 —«3»; 14 — 15 — «5».



KoHTpoabHas padoTa mo TeMe «KileToUHBIH YPOBEHBbY
Bapmant — 1

1. CoracHO TIOOKEHHSIM KIETOYHOI TEOPHIT
1) BUPYCHI IIMEIOT KJIETOYHOE CTPOEHIIE
2) KJIETKH MOTYT BO3HHKATh U3 MEXKIETOYHOTO BELIECTBA
3) BCsKast KJIeTKa MOSBISETCS U3 IPYTOIl KIEeTKH
4) Bce KIETKI HMEOT SAPO I IHTOILIa3My
5) BHe KJIETKH XKI3HH HET
VKaxH I phI HECKOIBKIIX OTBETOB

2. VCTaHOBH COOTBETCTBIE MEXIY KIETKaMH, 0003HaUeHHBIMI (Ha PIICYHKe 0003HadeHsI Iinppamu 1, 2) 11 ux oco-
OEHHOCTAMI: K Ka)kIOil MO3MIINIL, JAHHOII B IIEPBOM CTOJIOIE, MOI0EpH COOTBETCTBYIONIYIO MO3MINIIO I3 BTOPOTO
cTonb1a.

1
OCOBEHHOCTH KJIETKH
A) mmacTIIs!
B) uenTpHomm 1
B) KpyIHbIE BaKyOJIH 2)2

I') KIeToYHas CTeHKa
JI) reTepoTpOQHBII CIIOCOO MITaHISL
E) pe3epBHBIIl YIIeBO - TTIIKOTEH

3armmmni B TabJIITy BRIOpaHHbIE INI(PHI IO/ COOTBET- A b B E pil| E
CTBYIOIIIMI OYKBaMIL

3. VCTaHOBH COOTBETCTBIE MEXKIY H300paKEHHBIMHI HIDKE XapaKTEpPHCTHKAMH 1 OpTaHOMIaMII, 0003HAaYeHHBIMII
mdpamir 1 1 2: K KaKI0I1 O3MINI, JaHHOII B IIEPBOM CTOJIOIE, TOAGEPH COOTBETCTBYIOIIYIO TO3MITHIO 13 BTOPOTO
cTonbua.

o

-

E]
o
o o
1 > 2 2
XAPAKTEPUCTHKH OPI'AHOH/IbI

A) opraHn3yeT IUTOCKETET B KIETKE
B) ciryxuT g (opMHpPOBAHIIS BEPETEH JIEIEHIISA 11
B) obOpa3yeT JII30C0CMBI 2)2

I') sBIseTcs HeMeMOpaHHBIM OPTraHOHIOM
JI) obecriednBaeT co3peBaHiie GEIKOB MOCIIE CHHTE3a



3armmm B TaOIHITy BEIOpaHHBIE IH(PEI IO COOTBETCTBYIOMII- A b B T pil|
MH OyKBaMII.

4. Ipounraii TexcT. Hcnonb3ys IpHBeIEHHbBIE B paMKe CIIOBa (CIIICOK CJIOB I30BITOYEH), YKaXKII X HOMEpPa B TOM
TIOpSAfIKE, B KOTOPOM OHH BCTPEYAIOTCS B TEKCTE.

«OTHOMEeMOpaHHBIIT OpPraHOH/, IPeCTABISIONINIT cO00Il aKYPHYI0 KOHCTPYKITHIO 113 COSMIHEHHBIX MOJIOCTEll, Ka-

HaIbLEB I TPyOOUeK, OTPAHIIEHHBIX MeMOpaHOIl, Ha3blBaeTICs . B KIeTKe OH IpeACTaBlIeH ABYMS BHIAMI:
IMafKoil I |, TONydYHBINEl CBOE Ha3BaHIE H3-3a TOTO, YTO Ha €& MOBEPXHOCTH PACIOJIAraloTCs 0COObIe HEMEM-
OpaHHBIC OpTAaHOHJBI — _, OTBEYAIOIINE 3a CHHTE3 B KJIETKe. B cOCTaB 3THX OpraHOHIOB BXOJAST OCOOBIE
PHK- _ ».

CIHCOK CJIOB:

1). Oemxu 5) KnerouHas MeMOpaHa 9) p-PHK

2). HyKJICHHOBBIE KHCIIOTHI 6) 3HAOIUTa3MaTIYecKas CeTh 10) mepoxoBartas

3) yriieBoasl 7) sapo 11) n-PHK

4) muToIUIa3Ma 8) pudocoMer 12) T-PHK

5. B KiIeTKax pa3lIdHBIX OpPTaHOB KPBICHI CYMMapHBII 00bEM MHTOXOH/PHII II0 OTHOINEHIIO K OOIIEMY OOBEMY
KIETKII COCTaBIISET: B medeH — 18,4%, B IMODKeIyI0UHOII xKee3e — 7,9%, B cepane — 35,8%. OOBICHH IPHYUHY
TaKOIl pa3HUIIBI B COJIepKaHIII MITOXOH/IPHII B KIETKE.

6. YCcTaHOBH COOTBETCTBHE MEXKIY 0COOEHHOCTSAMH KJIETOYHOT'O I€TI€HUS I €r0 BIIOM.

OCOBEHHOCTH KJIETOYHOI'O JEJIEHUS BHU]T
JAEJTEHUWS KJIETKH
A) B pe3ynbTaTe JeTIeHIS MOSIBIAIOTCS 4 TalUIoNIHbIe KIETKH
B) obecnieunBaeT pocT OpraHOB 1) mirro3
B) nponcxouT mpi 00pa30BaHIII CIIOP PACTEHIIT 1 TaMeT KHBOTHBIX 2) mefio3

I') IpOHCXOUT B COMATHIECKIX KIETKaX
1) obecriewnBaeT GeCIIonoe pa3MHOKEHIIE I peTeHEPaIli0 OPTaHOB
E) moep KuBaeT IOCTOSHCTBO WICTIa XPOMOCOM B IIOKOJIEHIIIX

3armmm B TaOIHITy BEIOpaHHBIE II(PEI IO COOTBET- A b B T pil| E
CTBYIOUIIMH OYKBaMIL.

7. Kakoil Tim n a3a geneHNs KIETKH m300pakeHbI Ha pucyHKe? OTBeT 00OCHYIL.
Kaxkue nporecchsl IpH 3TOM IIPOHCX OAST?

8. Bce mpuBeIEHHBIE HIDKE XapaKTEPICTIKI, KpOME JBYX OTHOCATCS K OIICAHIIO OBOoreHe3a. Ompe/ienmn JBe Xapak-
TEPHCTHKI, «BBIIAJAOIIIE 113 O0IIETO CICKA, I 3aIIIIH 1 PbI, KOTOPHIMII OHH YKa3aHbI

1) Ha4HHaeTCs ¢ HACTYIUIEHHEM II0JIOBOIT 3peNIOCTI

2) 06pa30BaBIINECS TaMEThI HETIOBIDKHEI

3) cTaaus pa3MHOKEHIS IIPOXOIUT B IEPIOJ SMOPHOHAIBHOTO Pa3BUTHSL

4) obpa3yeTcs oJjHa raMeTa I TP HalpaBUTENIbHBIX TENIbIIA

5) He BKIIFOYAEeT IepHoa (OpMIIPpOBaHIII

9. CKOJIbKO XpOMOCOM COJIEPKHT KIeTKa exka B mpodase meiiosa I, ecii B coMaTHYeCKIX KIeTKaxX HX 96? B orBeTe
3aIHIIH TOJIBKO KOMIYIECTBO XPOMOCOM



KoHTpoabHas padoTa mo TeMe «KileToUHBIH YPOBEHBbY
Bapmant — 2

1. CoIIacHO TIOJIOKEHISIM KJIETOYHOI TEOPHIL:
1) OSIBNIEHITIO KIIETKII TIPEANIECTBYIOT KOAI[epPBaThI
2) KJIeTKa — CTPYKTYpPHas €IIHIIIA KIBOI'0
3) 6akTeprodari — BHYTPHUKIETOYHBIE TaPa3UThI
4) KJIETOYHBII 1K BKIIOYAeT HHTep a3y I MUTO3
5) MHOTOKJIETOYHBIE OPTAHI3MbI HAUIHAKOT Pa3BUTIHE 113 OJHOII OIUIOJOTBOPEHHOIT KIS TKIL
VKaxH I pel HECKOIBKIIX OTBETOB

2. VCTaHOBH COOTBETCTBIIE MEXIy KISTKaMII (Ha PIICYHKe 00O3HAa4eHBI Imdpami 1, 2) I HX 0COOEHHOCTSIMH: K
KayKI011 TIO3MIIHII, JaHHOII B IEPBOM CTOJIOIE, TOA0EPI COOTBETCTBYIONIYIO IO3HIIIO I3 BTOPOTO CTONOMA.

1 2
OCOBEHHOCTH KJIETKH
A) 1MeeTcs HyKIE Ol
B) mmeercs sapo 11
B) OTCYTCTBYIOT MEMOpaHHbIE OPTaHOIIBI 2)2

T') obpa3yeT CIIOpHI I pa3MHOKEHIST
JI) nemrITcs MyTéM MITO3a I Meiio3a
E) mmeet ammapaT I'ompmpki, MuroxoHapu, I1IC

Sammm B TabHIy BIOpaHHBIE II(PHI IO COOTBET- A b B T pil| E
CTBYIOIIIMII OYKBaMIL.

3. YcTaHOBH COOTBETCTBHE MEXKIy 11306})&)[(6}1}!]:11\4]1 HIDKEC XapaKTCPHCTHKaMH H OpraHOMIaMII, 0003HaYeHHBIMHI
I[H(l)paMH lu2:kx Ka)KI[Oﬁ IIO3HIIIH, ;[armoii B II€PBOM CTOJ'IGHC, no,u6epme COOTBETCTBYIOIIYIO ITO3HIIIIO 13 BTO-

poro croiodma.

1 2
XAPAKTEPHCTHKH OPTAHOHIbI
A) IMEIOTCS KPHCTHI
B) HeMeMOpaHHBIIT OpraHoIT N1
B) Hamane cooctBennoit JJTHK 2)2

I') dyskms — cunres AT®

) dyHKIns — cunTe3 OenKa
E) MeNKue opraHOMIbI OKPYTJION IUTH TPHOOBIIHOI (hOpMBI

3ammmn B Ta0IIy BEIOpaHHBIE II(PHI 10 COOTBET- A b B T ph | E
CTBYIOIIIMI OYKBaMIL




4. TIpoynraii TexcT. lcnonb3ys nplBeIéHHBIE B paMKe CIIOBa (CIIICOK CJIOB I30BITOYEH), YKAXKII IIX HOMEpa B TOM
TOpSAZIKE, B KOTOPOM OHH BCTPEYAIOTCS B TEKCTE.

«OTHOMEMOpaHHbIIT OpPTaHOU, IIPEACTABIIAIONII cO00Il HECKOIBKO JICKO0OOPa3HBIX MOJIOCTEll, CIOKEHHBIX CTOTI-
KOIi, Ha3pIBaeTcs . B KIIeTKe OH BBITIONHSAET pa3HOOOpa3Hble (YHKIIIH, TTIaBHAsl 113 KOTOPBIX — (HOpMIpOBaHIe
JPYTHX OJHOMEMOPaHHBIX OPTAaHOIJIOB — . B HIIX coziepsKaTcs BellecTBa OEIKOBOII IIPHPOIBI — IIHIeBapHTEIIh-
Hble . HemeMOpaHHBIMI OpraHOIIAMII CINTAlOTCS _ , B KOTOPBIX IIPOTeKaeT OHOCHHTe3 Oenka, a TakxKe opra-
HOIJIBI JBIDKEHIS 1 KJIETOYHBI EHTp, HIPAIONIIii OCHOBHYIO POJb B 00pa30BaHHII __ — BHYTPEHHETo KapKaca
KIIETKID.

CIHCOK CJIOB:

1) sHOOIITa3MaTHIeCKas CeTh 5) KTYTHKH 9) pudocoMBI

2) MI30COMBI 6) peCHITIKI 10) yraeBom1

3) xomruiekc I'ombKi 7) Genkn 11) i aer

4) mITOCKENEeT 8) bepMeHTHI 12) HyKJIEHHOBBIE KHCJIOTHI

5. C mOMOIIBIO TOHKIIX IIPIOOPOB ¥ aM&DE! OBLIO yaaneHo fapo. HeKkoTopoe BpeMst OpTaHII3M MPO0JIKal Iepe/IBII-
raThCs U MUTATHCS, HO IePeCcTall pacTH I pa3MHOKAThcs. OOBACHI pe3yipTaT SKCIIEpIMEHTa.

6. YCTaHOBH COOTBETCTBHE MEKIY BHAAMH JCICHHS KIETOK H HX XapaKTCPHCTHKaMI: K KaKJOI ITO3MITIH, JaHHOII B
IIEPBOM cTOJIONKE, HOI[6CpII COOTBETCTBYIOIIYIO ITO3HITHIO I3 BTOPOTO cTonbua.

XAPAKTEPUCTHKH BHJIbI JEJTEHHUS
KIIETOK
A) 00pa3yroTcs ABe JNILTOHIHBIE KIETKI
B) ImpoHCXOUT B CO3PEBAIONIIX ITOJOBBIX KIETKaX 1) muTo3
B) 1Ba nmocieoBaTeNbHBIX JIeIeHIS 2) Melio3

I') ocymiecTBISeTCS KOHBIOT AL
JI) IeXKNUT B OCHOBE OECIIONOro pa3MHOKEHIIS
E) nojjiep KiBaeT MOCTOSHCTBO YICIIa XPOMOCOM B TIOKOIEHIAX

3armmm B TabIHITy BEIOpaHHBIE IH(PEI IO COOTBET- A b B I pil| E
CTBYIONUIIMH OYKBaMIL.

7. Kakoii Tii 1 ¢asa JeleHns KIeTKH H300pakeHsl Ha pucyHKe? OTBET 00O0CHYIL.
Kaxk1ie mpoIecchl IpH 3TOM IIPOHCXOASIT?

8. Bce mpuBeEHHBIE HIDKE XapaKTEPHCTHKH, KpOMe JBYX OTHOCSATCS K OICAHHIO cliepMaToreHesa. Ompeaenm! ase
XapaKTEePHUCTHKII, «BBIIAJA0NIIe» 13 OOMIETO CITICKA, H 3aIIHIIH I} pBI, KOTOPBIMI OHH YKa3aHBI:

1) HauHHAeTCS ¢ HACTYILIEHIEM II0JI0BOII 3peIOCTH

2) 00pa30BaBIIIIECS TaMETHI TI0ABILKHBI

3) cTamns pa3sMHOKEHIS IIPOXOJIUT B IEPHO SMOPHOHAIBHOTO Pa3BHTIHS

4) obpa3yeTcs ojJjHa TaMeTa 1 TP HallPaBUTEIBHBIX TEIbIIa

5) BKIIFOYaeT mepuo (opMHIpOBAHIS

9. B ciepmato3onje ocna 33 xpoMocomsl. Kakoil Habop XpoMOCOM IMeeT SiileKIeTKa OCanIbpl? B oTBeTe 3ammimmt
TOJIBKO KOMIIIECTBO XPOMOCOM

KpuTepHH oneHHBAHHS (MAKCHMAJIbHOE KOJIHYECTBO 0A/1/10B - 34)
0-17 —«2»; 18 — 24 — «3»;
25 -32—«d»; 33 -34—5n.



