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MNOACHUTEJIBHASA 3AIIUCKA

[Tpu pa3paboTke mporpamMmbl IO OMOJIOTUH TEOPETHUYECKYIO OCHOBY JJISi OIpEEICHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOoro mnpeamera «buonorus» cocTaBuiIu:
koHuentyanbable nojoxenus @I'OC COO o B3anuM0OOYCIOBIEHHOCTH LENEH, COJEpKaHMS,
pe3yibTaToB OO0y4YeHHs U TPeOOBAHUH K YPOBHIO HOJATOTOBKU BBITYCKHUKOB, TOJIOKEHUS 00
o0LIMX LEeNsIX M MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHUCTEMBI CPETHETO
obuiero oopaszoBanusi B Poccuiickoit @enepanuiu, a Takxke MOJIOXKEHUS O crienuduke OUoIoruu,
e 3HAUYECHUU B TMO3HAHUU KUBOW MPHUPOABI U 00ECHEUYEHHU CYIIECTBOBAHMS YEIOBEYECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM MOJIOXKEHHUSAM, ONPEAETICHBI OCHOBHBIE (PYHKLIUU MPOTPaAMMBbI 110
OuoJsioruu u €€ CTpyKTypa.

[TporpamMma o 6uonoruu 1a€T MpeaCTaBICHUE O TEeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIIUTAaHUSI W Pa3BUTUSA, OOYYaIOUIMXCSA CpeAcTBaMH YyueOHoro mpeamera «buomorus»,
orpenenser 00sA3aTENbHOE MPEIMETHOE COJAEp)KaHUE, €ro CTPYKTYpPY, paclpeieieHue Io
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs y4eOHOro Marepuana C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU 00pa30BaTENIbHOIO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00yYarouXCs.

B mporpamMe mno OHONOTMH TakkKe YYUTHIBAIOTCS TpeOOBaHMS K IIAHUPYEMbBIM
JMYHOCTHBIM, METANpEeJIMETHBIM M MNPEIMETHBIM pe3yinbraTam oOydeHHs B (HOPMUPOBAHHU
OCHOBHBIX BHJIOB y4eOHO-TT03HABATEIHHOMN IEATEILHOCTH/Y4eOHBIX TEHCTBUN, 00YJaIOLINXCS 110
OCBOEHUIO COZIEP )KaHUS OMOJIOTHYECKOr0 00pa30BaHusl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BBI YpOBEHb) pealM30BaH MPHHIIUI
MPEeMCTBEHHOCTH B HW3Y4YeHUHM Ouosioruu, Omarojmapss 4eMy B HEW MpocMaTpuBaeTCs
HAIPaBIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (OPMHPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMM  JIMYHOCTH, OSKOJOTHYECKOTO  MBIIUICHUS,
OpeICTaBIeHUH O 370pOBOM oOO0pa3e KM3HM U OCEpeXHbIM OTHOIIEHHEM K OKpyXarolen
npupoaHoii cpene. [Toaromy Hapsay ¢ U3ydeHHueM 00IeOHOIOTHUECKUX TEOPUH, a TaK)Ke 3HAaHUN
O CTPOEHUM JKHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOMINX B HUX
IPOIIECCOB B IPOTPaMMe 110 OMOJIOTHH y/IeJIEHO BHUMAaHUE HCIIOb30BAaHMIO TIOJTYYEHHBIX 3HAHUH
B TIOBCEJHEBHOW KHM3HM IS pEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKU
HACJIC/ICTBEHHBIX ~ 3a00JIEBaHWI  YENOBEKa, MEAWKO-TEHETHYECKOTO  KOHCYJIbTHPOBAHMUS,
000CHOBaHMS KOJOTMYECKH 1€J1eCO00pa3HOro MOBEIECHUS B OKpY’Karollel NMPUpPOIHON cpefe,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YEJIOBEKa Ha COCTOSIHUE NPUPOAHBIX U
UCKYCCTBEHHBIX SKOCHCTEM. YCUJIEHHE BHUMaHMS K NPUKIAJHOM HAINPaBICHHOCTH Y4e€OHOTO
npeamera «bHOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTbIO OOECHeUeHHs YCIOBUHM Ul pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJOTHYECKOro 00pa3oBaHus, KOTOpask MpeAIoiaraet
dopmupoBaHUEe y O0YYarOIIUXCS CIIOCOOHOCTH afanTHPOBAThC K W3MEHEHHSM TUHAMUYIHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Bromorust Ha ypoBHe cpemaHero oOmero odpa3oBaHWs 3aHMMaeT BaxkHoe MecTo. OHa
oOecrieunBaeT (popMupoBaHUe Yy OOyUalOIIMXCS MPEACTaBICHUH O HAaydyHOW KapTHHE MHUDA,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLMHU, CO3MAaET YCIOBHS JUIA: TO3HAHUS 3aKOHOB KMBOW TPHUPOJIBI,
(dopmupoBaHus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
YKHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPUPOJIE U YETIOBEKY.



bosnbmioe 3HaueHwe OWOJOTHS MMEET TakkKe [UId PELICHUS BOCHMTATENIBHBIX U
pa3BUBAIOIIMX 33Ja4 CpeIHEero oouiero oopa3oBaHus, COUaTU3auu odyJaromuxcs. M3ydenne
O6uonoruu odbecneunBaeT ycaoBus s (OpMUPOBAHUS MHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOM KYJIbTYphl, CHOCOOCTBYET HHTEIrpalyu
OMOJIOTMYECKUX 3HAHMUM C MPEACTaBICHUAMHU U3 JPYrHX y4eOHBIX NPEIMETOB, B HaCTHOCTH,
¢bu3uku, xumuu U reorpadun. HazBanHble MON0OXKEHUS O MpeAHA3HAYEHUU Yy4eOHOro mnpeamMera
«buonorus» cocraBuIM OCHOBY JUISl ONPEAEICHHS IOJX0/10B K OTOOPY U CTPYKTYPUPOBAHHIO €TI0
COJIepKaHuUs, IPEICTABIEHHOr0 B IpOrpaMMe o OHOJIOTHH.

OT10op copeprkanus yueOHoro npeamera «buosorus» Ha 6a30BOM YPOBHE OCYIIIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHU C KOTOPBIM OOYYarOIIUECs TOJIKHBI
OCBOWUTH 3HAHMS M YMEHHs, 3HAUUMbIC i1 (popMUpOBaHUS OOIIEH KYIbTYpHI, ONPEACISIOImne
a/ICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpYKAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCETHEBHOM KM3HU U MPAKTHUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTBl COJEp)KaHUs, KOTOpble CIyXaT OCHOBOW i  (OPMUPOBAHUSA
IpPEJCTAaBICHUH O COBPEMEHHOM €CTeCTBEHHO-HAYYHOW KapTMHE MHUPAa U LEHHOCTHBIX
OpPHUEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX I'YMAaHU3AMH OHMOJIOIHYECKOr0 00Opa30BaHMsL.

CrpykTypupoBaHUE CcOJepXkaHMg Y4eOHOro MmaTepuaja B IporpaMMme IO OMOJIOTUHU
OCYIIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUYUTENIbHBIX OCOOEHHOCTAX
YKUBOM IPUPOJIBL, 0 €€ yPOBHEBOM OpPraHU3alliy U 3BOJIIOIUH. B COOTBETCTBUY C 3TUM B CTPYKTYype
yuebHoro npeamera «buosorus» BbIIEIEHBI CIEAYIOUINE coAepkKaTelbHble JuHUU: «buonorus
KaK Hayka. MeToJibl Hay4yHOTro no3HaHusm», «Kierka kak Ouosornyeckas cucremay, «Opranusm
Kak Ouonorunyeckas cucrema», «CucteMa 1 MHOrooopa3ue OpraHn4eckoro Mupa», «9BOJIOLUS
KHUBOU IPUPOAB, «DIKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp m3yuenus yuyeOHoro mpeamera «buonorus» Ha 06a30BOM ypOBHE — OBIIAJCHHE
0o0y4aromyUMHUCs 3HAHUSAMH O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OpraHU3allMM HUBBIX CHUCTEM
pasHOro paHra u npuoOpeTeHre YMEHH HCII0JIb30BaTh 3TU 3HAHUSA Ui TPaMOTHBIX JIeHCTBUI B
OTHOIIEHUH O00BEKTOB >KMBOW IIPUPOJIbI U PELLICHUS PAa3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JoctukeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs pelIeHueM CIEAYIOMUX 3a1au:

OCBOEHHE O0YyYaroIMMHCS CUCTEMBl 3HAHUI O OHOJIOTMYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEpHOCTSX, TUIOTEe3aX, MpaBUiIaxX, CIY)KAIUX OCHOBOH Uil (hOPMHUPOBAHMS
IIPEJCTaBICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHUpPAa, O METOJAaX HAay4yHOIO IO3HaHUS,
CTPOEHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHUCTEM pA3HOTO YPOBHS OpraHHU3aluH,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOTHUH;

(dbopMupoBaHUe y OOyyarolUMXCsl MO3HABATEJIbHBIX, UHTEJUIEKTYAIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHMH HAayYHBIX B3IJISJIOB,
ueH U MOoIX00B K U3YYEHUIO KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aIiH;

CTaHOBJIEHHE Yy oOydJarommxcsi oOmell KynbTypbl, (YHKIHOHAIBHOM TIpaMOTHOCTH,
pa3sBUTHE YMEHUH OOBSACHATH M OLEHHUBATH SIBICHHS OKPYXAIOIEro MUpA KUBOW MPHPOJIBI Ha
OCHOBAHMU 3HAHHH U OMBITA, MOJYYSHHBIX IPU U3yYEHUH OUOJIOTUH;

¢dopmupoBaHre y 0Oy4yarOMIMXCsl YMEHHH WIIIOCTPHPOBATh 3HAuU€HHE OMOIOTHYECKUX
3HAHUW B TPAKTUYECKOM MAESITEIBHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMIIMHCKHX
TEXHOJIOTHI B arpoONOTEXHOJIOTHH;



BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUSI YEIOBEKOM JXHUBOW TPUPOIBI,
HEO00X0IUMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOICHHUS dTHUECKUX HOPM IPH MPOBEICHUU
OMOJIOrMYECKHUX MCCIICIOBAHNM;

OCO3HAHWE IIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS YPOBHS JKOJIOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

pUMEHEHHE NPUOOPETEHHBIX 3HAHWUM M YMEHHWH B MOBCETHEBHOW JKMU3HU ISl OICHKH
MIOCJICICTBUI CBOCU JICATEIILHOCTH IO OTHONICHUIO K OKpYXaroled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPODHUIAKTHKY 3a001eBaHUT.

B cucreme cpennero obmero oopazoBanus «buosorusy, u3ydaemas Ha 6a30BOM ypOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYEOHBIM TPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JIacTH
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

Jiis u3yueHus: OMOJI0ruu Ha 6a30BOM YPOBHE CPEIHEr0 00IIero o0pa3oBaHus OTBOIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 yac B Henenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTeCTBEHHBIMU HayKaMu, Quiocoduei, 3TUKON, 3CcTeTUKOM u mpaBoMm. Ponbp Ouonoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrcreMa OMOJIOrHYecKUX HayK.

MeTo/b1 TO3HAHUS KUBOW MPUPOIbI (HAOIII0IEHUE, SKCIIEPUMEHT, OMMCAHNUE, U3MEPEHHE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX ).

JdeMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbuos, /Jx. Yorcon u @. Kpuk.

TaOmuis! u cxeMbl: «MeTobl TO3HAHUS )KUBOM IPUPOBI».

JlaGoparopHble H NpaKTHYecKue padoThbl:

[Ipaktnueckass pabora Ne 1. «Mcmonb3oBaHHME pa3IHYHBIX METOJOB MPU H3YYECHUU
OMOJOTUYECKIX 0OBEKTOBY.

Tema 2. ’KuBble cucTeMbl M1 X OPraHU3aI U,

Xusbie cuctempl (OMOCHCTEMBI) Kak NpeaMeT H3ydeHwsl Ouojoruu. OTiIHYue >KUBBIX
CUCTEM OT HEOPraHUYECKOU MPUPO/IBI.

CpoiicTBa OwocwcTteM W WX pasHooOpa3ue. YPOBHH OpraHHM3alMd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIIETOYHBIM,  TKAHEBbIA, OPraHU3MEHHBIM,  MONYJSIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTeOIICHOTUYECKHH ), OMOCHEPHBIN.

JdemoHcTpanum:

Tabmuiper u cxembl: «OCHOBHBIE TMPU3HAKH KHU3HU», «YPOBHU OpraHU3AlMU >KUBOU
MPUPOIBI.

Ob6opynoBanue: Moaens Monekynsl JJHK.

Tema 3. XumMnueckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMUYECKUA  COCTaB  KJIETKHM.  XHUMHUYECKHME  BJIEMEHTBhI:  MAaKpPOJJIEMEHTHI,
MHUKpO3JIeMEHTHI. Bosla 1 MUHEpasbHbIE BEIIECTBA.

OYHKIIMA BOJABI U MUHEPAIBHBIX BEIIECTB B KieTke. [lommepikaHue OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHumbie
U 3aMEHHUMbI€ AMHUHOKHCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W YETBEPTUYHAs CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0enKkoB. buonornyeckue GyHKIMN OEITKOB.

®epMeHTHl — OuoNorHueckue KaranuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBINH LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Buramunbpl. OTinuust  QepMEeHTOB  OT
HEOPraHUYECKUX KaTalu3aToOpOB.

YrneBoabl: MOHOCaXapu bl (TIII0K03a, pud03a U 1e30KCupr003a), Tucaxapuasl (caxaposa,
JIAaKTO3a) W TMOJNHCcaxapuabl (KpaxMmal, TJIHKOTeH, MeJUToNo3a). buomornyeckue QyHKINUN
YIJIEBOJIOB.

Jlumuapl:  Tpurnmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-THIPOGOOHBIE
cBoiictBa. buonornyeckue ¢pynkuuu aununoB. CpaBHEHHE YIIIEBOJOB, OEIKOB W JTUMHAOB Kak
HMCTOYHHKOB DHEPTHUH.



Hyxnennossie kucnotel: JIHK nu PHK. HykieoTnibl — MOHOMEPHI HYKJIEMHOBBIX KHUCIIOT.
Crpoenne u ¢ynkunu JHK. Crpoenne u ¢ynxumun PHK. Bugst PHK. AT®: crpoenue u
byHKINN.

[Muronoruss — Hayka o kierke. KinerouHnas teopus — npumep B3aUMOICHCTBUA HIEH U
(axTOB B HAYYHOM MMO3HAHUU. METO bl U3YUEHHS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmiue mpu3Haky KJIETOK: 3aMKHYTasi Hapy)KHast
MeMOpana, mosekyibl JJHK kak renernueckuii anmapar, cuctema cuHTe3a Oenka.

Tunsl KIETOK: JyKapuoTHyecKas W Mpokapuoruyeckas. OcoOOEHHOCTH CTPOEHUs
MPOKapUOTHUYECKON KiIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUYECKON KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, MIMKOKAIMKC, UX (DYHKIIHH.
[Tna3maTtudeckas MeMmOpana, e€ cBoicTBa W (QyHknuu. lluTomnmasmMa u €€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaxku, mmzocomsl. [lomyaBroHOMHBIE
OpraHOMbI KJIETKA: MUTOXOHIPHH, IIacTUAbL. [IponcxoxaeHne MUTOXOHAPUI 1 T1acTul. Bussl
wiactug. HemeMmOpaHHbIE OpPraHoOuAbl KIETKU: PHUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIH,
PECHUYKHU, KI'yTUKH. DYHKIIMY OPraHOMJIOB KIETKU. BriatoueHusl.

Snpo — peryasTopHblid LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kapuoruiasma,
XPOMAaTHH, AJIPHIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdemoHcTpaumu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiinen, P. Bupxos, [x. Yorcon, ®.
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKUX OSJEMEHTOB B HEXHUBOM IPUPOJE»,
«Pacnpenenenre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuuel un cxemsl: «llepuonndeckas TabnuIa XUMHYECKHX 3J€MEHTOB», «CTpoeHHe
MOJIEKYJIbl BOJBI», «bruocunTes Genka», «CTpoeHue Mojekyibl Oenka», «CTtpoeHue pepmeHTay,
«Hyxkneunossie kuciotel. JJTHK», «Ctpoenue monekynsl AT®y», «CtpoeHue 3yKkapuoTUUeCKOu
KIeTkn», «CTpoeHue KHUBOTHOM KieTKu», «CTpOeHHE pacTUTENbHON KiIeTKu», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKN», «Y TIIeBOJbD», «JIUmuas».

OOGopynoBaHue: CBETOBOM MHKPOCKOI, 00OpYyIOBaHUE IS MPOBEACHUS HAOIIOJICHHM,
U3MEpEeHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHe PadOThI:

JIaGopatopHast pabora Ne 1. «/3yueHHne KaTalUTHYECKOH aKTUBHOCTH (PEepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlabopaTopHas pabora Ne 2. «M3ydeHue CTpoeHHs KIETOK PACTCHHM, XKUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FTOTOBBIX MUKpPOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KuzHenesiTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTa0OIM3M. AcCUMWISIHS (TUIACTUYECKH OOMEH) U
JTUCCUMUIIALIUSA (HEpreTUYecKrii 0OMeH) — IBe CTOPOHBI €MHOTO Tpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U PHEPTUU B TOHUMAaHUH MeTab0Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmeHToB B 00MeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.



®dorocunre3. CBeroBas u TemHOBas (a3el (QorocuHTe3a. Peaknum ¢oTtocuHTe3a.
DddextuBHOCT PoTOCHHTE3a. 3HAUEeHUE HOTOCUHTE3A IS KU3HU Ha 3emie. BriusHue ycnoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEMOCUHTE3UPYIOIINEe OakTepuu. 3HAYCHWE XEMOCHHTE3a JJIsl KU3HU Ha
3emuie.

OHepreTuyeckuii oOMeH B KieTke. PaciiernsieHue BeUIECTB, BbIICICHHE U
AaKKyMYJINPOBAHHE SHEPTUU B KJIETKE. DTallbl SHepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucinopogHoe OKHCIEHHME, WIM  KJIETOYHOE  JibIxaHue. OKHUCIUTENIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh IHEPTETUIESCKOTO OOMEHA.

Peakumu wmarpuynoro cuHreza. [eHermueckas wHbpopmarus u JIHK. Peamuzanus
TeHEeTHYeCKOi MH(popMaMu B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
matpuunblii cuaTe3 PHK. Tpancnsus — 6unocunres 6enka. Dtanbl Tpanciasinuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oernka.

Heknerounsie ¢opmbl xu3Hu — Bupychl. Mcropust otkpeitus BupycoB (. U.
HBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO LUKIA BUpYcoB. baktepuodaru. bonesnu
pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BbI3bIBa€MbIe BUpycaMu. Bupyc nMMyHoeduinTa yenoBeka
(BUY) — Bo30oymutens CIIMJla. OOpaTtHas TpaHCKpHUNLHMs, peBepTaza W HHTErpasa.
[TpodunakTrka pacnpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpaumuu:

[optpets: H. K. Konwuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer w cxembl: «Tumbl  muTanusy, «Metabommsmy,  «MUTOXOHAPHUSY,
«OHepreTuueckuii ooOmMen», «Xmnoporacty, «Potocuntes», «Ctpoenune IHK», «Ctpoenue u
dbyHknuoHupoBanue reHa», «Cunre3 Oenka», «['eHernueckuid  kom», «Bupych»,
«bakrepuodarny, «Ctpoenne u xu3HeHHbIH 1K1 Bupyca CIIM[la, Oaktepuodaray,
«Pemmukanmsa JJHK».

Ob6opynoBanue: monenu-anruukamuu «Y apoenune JIHK u Tpanckpumnuus», «bnocuHres
6enka», «CTpoeHue KIeTKn», Mosiens cTpykTypsl JJHK.

Tema S. PasMHOKeHHEe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslil 1Mk, WM KU3HEHHBIM LUK KieTku. Mutepdaza m mutos. Ilpouecchl,
nporekaromue B uHTepdasze. Permmukanus — peakuuss marpuunoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI Ha0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIIOMIHBIM XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Jenenue knetku —muto3. Ctagun mutosa. [Ipoueccel, npoucxoasiiye Ha pa3HbIX CTaIUsAX
MHTO3a. BHOJIOrMYEeCKHI1 CMBICT MUTO3A.

[IporpamMmmupyemas ruesnb KJIeTKH — aloInTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecrojioe U TmosioBoe. Buawsl Oecrosoro
Pa3MHOXKEHUS: JIeJIEHHE HaJIBOE, MOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECHOI0ro.

Metio3. Craguu meitosza. I[lpoueccsl, npoucxoasume Ha ctaausx Mmeinosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyecknii CMbICI M 3HaYEHUE MEN03a.



I'amerorenes — nmporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y dKUBOTHBIX. [1070BbBIE Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
SUIIEKIIETKa) — crepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHHS SHICKICTOK U
crepmaTto3onioB. Omioaorsopenue. [laprenorenes.

NunuBuayanpHoe pa3BuThe (OHTOTEHE3). DOMOpPHOHAIBHOE pPa3BUTHE (IMOPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHUS Y IMO3BOHOYHBIX MKHBOTHBIX: JIPOOJICHHE, TacTpyIsLuUs,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THUIBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (IMYuHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHU, CTaNHI
pa3BUTHSL.

JdemMoHcTpanum:

Tabmuis! u cxembl: «@opMbl pa3MHOKEHUS OPraHU3MOBY, «/{BOMHOE OIIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOKEHUE pacTeHUI, «JleneHne KIeTku OakTepuii,
«CTpoeHHE TOJIOBBIX KIIETOK», «CTpO€HHE XpOMOCOMbD», «KieTouHblii LMK, «Perukanus
JHK», «Muto3z», «Meio3», «lIpsmoe u Henpsimoe pa3BuTe, «I'ameTorenes y MiIeKOMUTAIIINX
1 4esioBeKay, «OCHOBHBIE CTaJIUU OHTOTECHE3a.

O6opynoBaHue: MUKPOCKOI, MUKporpenaparsl «CrepMaTo30uabl MIICKOTHTAIOLIET O,
«SliexKieTka MIEKOMUTAIIEr0», «KapuoknHes B KJeTKax KOpEIIKa JyKa», MarHUTHAsI MOJIEIIb-
amumakanys «Jlenenue kinerku», moaens JJHK, monens merada3sHol XpOMOCOMBL.

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 3. «HabmroaeHne MUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIpEnapaTax.

JlaGoparopnass pabota Ne 4. «M3ydyeHuwe CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYHBOCTH OPTaHNU3MOB.

IIpenmer m 3agaun reHeTtuku. HcTopusi pa3BUTHS TEHETUKU. Ponb LHUTOJNIOTMU U
AMOPHOJIOTUU B CTAHOBJICHUHU T€HETUKH. BKIIam pocCHICKUX 1 3apyOeKHBIX YUEHBIX B pa3BUTHE
reHeTuku. MeTroapl TEeHETHKHA (THOPUIOTOTUYECKHUM, IUTOTCHETHYECKUN, MOJIEKYISIPHO-
reHeTudeckuii). OCHOBHBIC TeHETUYECKHE TTOHATHS. [ eHeTHYecKkass CUMBOJIMKA, UCTIOJb3yeMas B
CXEMax CKPEIIMBAHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUs IPU3HAKOB, YyCTaHOBIeHHble [.  MeHnaenem.
Monoru0puaHoe cKpelBaHue. 3aKoH eInH0-00pa3us rTHOPUI0B MepBoro nokoneHus. [Ipasumno
JTOMUHUPOBaHUS. 3aKOH paculeluieHus npu3HakoB. ['mmore3a uucrtorel ramer. IlomHoe wu
HETIOJHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpemMBaHUE. 3aKOH HE3aBUCHMMOTO  HACIICIOBAaHUSA IPU3HAKOB.
[{uToreHeTnyeckue OCHOBBI JAUTUOPUAHOTO CKPENIMBAHUSA. AHAIM3UPYIONIEE CKPEIIMBAHUE.
Hcnonp30BaHne aHATM3UPYIOMIETO CKPEITMBAHMS JIJIsI OTIPEICTICHUS TEHOTHITA OCOOH.

CueryieHHOe HaclieJjoBaHWe TMpu3HakoB. Pabora T. MopraHa 1o CIEMJIEHHOMY
HAaCJIEIOBAHUIO I'eHOB. HapyleHne cuersieHnsi TeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUeCKrEe KapThl.

I'enetuka nmona. XpoMOCOMHOE OIpEAEeHHE 1Moja. AYyTOCOMBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3Mbl. HacnenoBaHue MNpPU3HAKOB, CUEIUIEHHBIX C
MTOJIOM.



N3menunBOCTh. BU1bl H3MEHYMBOCTHU: HEHACIEACTBEHHAS U HACIEACTBEHHAsA. PoJb cpenibl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
Bapuanvonsslii psx 1 BapuanMoHHas kpusas. Hopma peakuuun npusnaka. KonudecTBeHHble U
KaueCTBEHHBIC IPU3HAKU U X HOopMa peakiuu. CBoHCTBAa MOIUPUKANMOHHONW U3MEHYMBOCTH.

HacnencrBenHnasi, iy reHOTHITMYECKAs], ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUUBOCTbD.
Meiio3 u moOJIOBOM mpolecc — OCHOBA KOMOMHATUBHOM W3MEHYMBOCTH. MyTallMOHHAas
u3MeHYuBOCTh. Kiaccudukamus myranuii: reHHblE, XpOMOCOMHBIE, T'eHOMHbIe. YacTtoTa u
NPUYMHBL MyTaluil. MyTtarennble GakTopbl. 3aKOH TOMOJIOTMYECKUX PSIIOB B HACIIEICTBEHHOM
n3menurBocty H. M. BaBunosga.

BresnepHast HaclneACTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uenoBeka. Kapuortunm uenoBeka. OCHOBHbIE METO/bI T'€HETHUKH YeJIOBEKa:
TCHEAIOTUYCCKUH, OJIM3HEIOBBIN, IUTOTCHETUYCCKUH, OMOXUMHUYECKHHA, MOJEKYISIPHO-
reHetudyeckuii. CoBpeMEHHOE OIpeelIeHUEe TEeHOTUIIA: TOJHOTCHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoiibto III[P-ananusa. HacnenctBennsie 3a0oneBaHus
YyelnoBeKa: TeHHble OoNie3HH, OONE3HW ¢ HACIEICTBEHHOM  MpeapacroyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTaluu. CTBOJOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICUCHUS T€HETHUYECKUX
Oone3Hel. MeauKO-reHETUUECKOE KOHCYJIbTUPOBAHHUE. 3HAUEHHE MEAMIIMHCKONW TE€HETHUKU B
MPEIOTBPALICHUH | JICUCHUH TeHETUICCKIX 3a00JIeBaHUH YeTIOBEKa.

JdemoHcTpaumu:

[optpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. YerBepukon, H. B. Tumodees-
Pecosckwnii, H. 1. BaBmiios.

Tabnuis! 1 cxembl: «MOHOTHOPUAHOE CKPEIIUBAHUE U €r0 [IUTOreHEeTHYeCcKasi OCHOBAY,
«3aKOH pacHICIUICHHs] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeTy,
«durubpunnoe ckpeumBanuey, «l{uTomornyeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Mero3y, «B3auMoIelcTBHUE aJJIENbHBIX TEHOBY, «I €eHeTHUeCKre KapThl PACTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIJIEHHOTO C TOJOMY,
«Kapuotunsl demoBeKa W JKUBOTHBIX», «Buasl wu3MeHunBocTH», «MoaudukanmoHHas
U3MEeHUYUBOCTh», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpynn KpoBu», «MyTallOHHas
W3MEHYHUBOCTBY.

Ob6opynoBanue: Moaenu-anuMKanun «MoHOTHOpUAHOE CcKperuBaHue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
MuKkpornpenapart «J{po3oduna» (Hopma, myranuu Gopmbl KPeUTEEB U OKpPacKu Teja), repdapuid
«I"'opox moCceBHOW».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlabopaTtopHas padota Ne 5. «M3yueHne pe3yabTaToB MOHOTHOPHUIHOTO U TUTHOPHTHOTO
CKpeITUBaHUsl Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpETapaTaxy.

JlabopaTtopHas padota Ne 6. «M3yueHne MoaupuKanmOHHON N3MEHYHUBOCTH, TTIOCTPOEHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBOW».

Jlaboparopuass pabGora Ne 7. «AHamu3 wMyTranuii y Japo30ouibl Ha TOTOBBIX
MHUKpOIpenaparaxy.

[Tpaktuueckas padbota Ne 2. «CocTaBneHue 1 aHaIN3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTHM.



Cenexkuus Kak HayKa M IpoIecc. 3apoKICHUE CeIEKIUH U qoMecTukanus. Yuenue H. U.
BaBunoBa 0 meHTpax NPOMUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpPHBIX pacTeHuld. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, IITaMM.

CoBpeMeHHbBIE METO/Ibl CENIEKIIMU. MacCoBBI M MHAMBUAYAJIbHBII OTOOpHI B CEIEKLUU
pacteHuil u kuBOTHBIX. OLIEHKA 3KCTephepa. bIM3KopoACTBEHHOE CKpEeIMBaHNEe — HMHOPUIMHT.
Yucras nuaus. CkpeuiuBaHue YucToIX TuHUi. ['ereposuc, i rubpuanas cuia. Hepoacrsennoe
ckpemuBanue — ayrOpuaunr. OtganéHHas rubpuguzanus u e€ ycrnexu. VcKycCTBEeHHBIN
MyTareHe3 M IMOJIyYeHUE IOJUILUIONAOB. JIOCTMKEHUS CEeNeKUUH paCTEHUN, MXUBOTHBIX U
MHUKPOOPTraHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHass HMH)KEHepHs. OTalbl CO3/aHUA
pexomOuHanTHOM JIHK u Tpancrennbix opranuzmoB. Kinerounas wumxenepus. Knetounsie
KyJbTYpbl. MUKPOKIIOHAJIBHOE pa3MHOXKEHHUE pacTeHUu. KIIOHMpOBaHUE BBICOKONPOAYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHYeCKHe mpodiembl. MO —
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHcTparuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1IBaHOB.

Tabmumpel u cxembl: kapta «LleHTpBl MPOUCXOXKIACHHUS M MHOT000pa3usi KYJIbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHMiD», «OTnanéHHas
rubpuam3anusy, «Paborer akamemmka M. @. HWeanoBay, «[lommmmonmus», «OOBEKTHI
OouorexHonorun», «Knerounole KylbTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U HEPEHOC
TE€HOB, XpPOMOCOM).

O6opynoBaHue: MYJISDKU TUIOZOB U KOPHEIUIONOB AUKUX (DOPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035IICTBEHHbIE PACTCHUS.

JlaGopaTopHble H NpaKkTH4YecKHe padoThi:

Okckypeusi «OCHOBHBIE METOABI M JIOCTHIKEHUS CENEKIMU PAacCTeHUH M KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035ICTBO, 1a00paTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

KonTposabHbie padoTsl

KonTponbnas padora Nel. «HyknennoBbie kucinotsl. ATO»

11 KJIACC

Tema 1. DBo/nronMOHHAsA OHOJIOTHS.

[Ipennocsiiku BO3HUKHOBEHMS JBOJIIOIMOHHOM TEOpUHU. DBOJIOLUOHHAS TEOpPUS U €€
MecTO B Orosoruu. BinsHue 3BOIIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTHUX HAYK.

CunerenbcTBa sBoytolMU. [laneoHTonOrMYecKHe: MOCIEA0BATEILHOCTh MOSIBICHUS
BUJIOB B MTAJICOHTOJIOTHYECKOM JIETOMHCH, TIepeXxoJHble popMbl. buoreorpaduieckue: CXoICTBO U
pasznuuue dayH u GIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJACTBA U pa3iuyus SMOPUOHOB pa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHBIE, PYIMMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomtormonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHHS JapBUHU3MA.
JBukyiye Ccuwibl ABOMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpHU



OTPaHUYEHHOCTH PECypCOB, HEONpeNeN€HHas HW3MEHYMBOCTb, OOopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnu (CTO) u €€ 0CHOBHbIE MOJIOKEHUS.

Muxkposontonus. [lonynsanus kak eIMHUIA BUAA U 3BOJIIOLUU.

JBmxymme cuibl (pakTophl) IBOJIONKUKA BUJOB B Mpupoae. MyTallmOHHBIN mporece U
KOMOHMHATHBHAS U3MEHYUBOCTD. [lomynsiinoHHble BOIHBI U Apeiid reHoB. M3onauus u Murpanus.

EctectBennbiii 0T00Op — HampaBisitomuii ¢GakTtop SBOMOIUU. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTat sBotonuu. [Ipumeps! nprcnocoOieHuit
y Opranu3mMoB. ApoMop(h 036l U UIN0-3TATI TAIHH.

Bun u BugooOpasoBanue. Kputepun Bupga. OcHoOBHbIE (HDOpMBI BHUI000pa30BaHUS:
reorpagpuueckoe, IKOJIOTHUECKOE.

MaxkposBomrorus. @opMbl IBONIONUK: (pueTHdecKas, IUBEPreHTHas, KOHBEPreHTHas,
napasuiensHas. HeoOpaTuMOCTh SBONIOIHH.

[Ipoucxoxaenue  OT  HecHeUAIM3UPOBaHHBIX  mIpenkoB.  [Iporpeccupyromas
crienuanu3anys. AfanTuBHas paguaiusl.

JdemoHcTpanum:

[oprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiplt u cxembl: «Pa3BuTue opraHudeckoro mupa Ha 3emiie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukc», «@PopMbl OOprObI 3a CYyLIECTBOBaHHUEY,
«EcrecTBennbii  0TOO0p», «MHOrooOpasue copToB pacteHuil», «MHoroo0pasue mOpoOJI
JKUBOTHBIX», «[lonmynsum», «MyTanuoHHas U3MEHUYUBOCTBY, «ApoMOp(O3bD»,
«Unnoanantaumny, «O0mas aereHepauus», «JBrkymue cuiibl 3Bomonuny, «Kapra-cxema
mapuipyra nyremectBus Y. Jlapsunay, «bopeba 3a cymectBoBaHue», «lIpucnoco6ieHHOCTh
OpraHu3MoBy, «l eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUJ000OPA30BAHUE.

O6opynoBaHMe: KOJUIEKIIMS HACEKOMBIX C Pa3JIMYHbIMU TUIIAMU OKPAcKu, HabOp IJI0J0B U
ceMsiH, KosuteKuust «IIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y )KMBOTHBIX», MOJielnb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJenb «CTPOEHNE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

buoreorpaguueckas kapra Mupa, Koyekuus «@DPoOpMbl COXPaHHOCTH HMCKOMAEMBbIX
JKUBOTHBIX W pacTeHWi», Moaenb ammmmkanusa «llepekpéct XxpomMocom», BiIaKHbIE Ipenaparbl
«Pa3Butne Hacekomoro», «Pa3BuTHe JATYIIKM», MUKpolpenapatr «Jlpozodumna» (Hopma,
MyTaluu (OPMBI KPbUTHEB U OKPACKH TEJa).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHas padota Ne 1. «CpaBHEeHHE BUIOB 110 MOP(POIOTUUECKOMY KPUTEPHUIOY.

JlabopatopHass pabota Ne 2. «Omnucanue mNpPUCTIOCOOJIEHHOCTH OpraHu3Ma u e€
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE 'KU3HHU HA 3eMuie.

JloHay4dHBIE NIPEICTABICHUS O 3apOXKICHUU KU3HU. HaydHble rumoTe3sl BO3HUKHOBEHUS
KHU3HU Ha 3emiie: aOMOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpPraHMYECKUX BEIIECTB U3 HEOPraHUUECKUX. DKCIEPUMEHTAIbHOE IOATBEPKACHIUE XUMUYECKON
sBomtonny. HauanbHele Tanbl Ouonorudeckoii spomrorun. [ unoreza PHK-mupa. ®opmupoBanue
MEMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE IPOTOKJIETKU. IlepBble KIETKHM M HUX HBOJIOLHA.
®opMUpOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.



PazButue xxu3nu Ha 3emiie o 3pam u neproaam. Karapxeil. Apxeiickas U mpoTepo30iMcKast
apsl. [Taneo3olickast 3pa u €€ meproIbl: KeMOPUICKUHN, OPIOBUKCKUM, CUITYPUICKUH, TE€BOHCKUH,
KaMEHHOYTOJIbHBIM, IIEPMCKUI.

Me3o30iickas 3pa u €€ Iepruobl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kaiino3oiickas 3pa u €€ nepuoabl: MaJeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOI€HOBBIM.

XapakTepucTuKka KJIMMaTa M T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIIOIUN
PacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuid 1 xKUBOTHBIX. [losiBIeHNE, pacuBeT
Y BBIMUpaHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro Mupa Kak OTpakeHue 3BOIOUUA. OCHOBHBIE CUCTEMAaTUUYECKUE
TPYIIIIBI OPTaHU3MOB.

DOBOJIIOLIMSL  YeNIOBEKAa. AHTpONOJIOTHs Kak Hayka. Pa3Butue mnpeacrtaBieHuil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorene3a. Cxo/ICTBa M pa3Inuus YeJloBeKa
1 KUBOTHBIX. CHCTEMAaTUUECKOE MTOJIOKEHUE YeJIOBEKa.

JBuwxymme cuibl  (QakTophl) aHTpomoreHe3a. HacnencTBeHHas HW3MEHYUBOCTh U
ecTecTBeHHbIH 0TOOP. OOIIECTBEHHBIN 00pa3 )KM3HU, U3TOTOBJICHUE OPYIUN TPyZa, MBILIUICHHUE,
peub.

OCHOBHBIE CTaJMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YeT0BEK yMelblil,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTanbckui, YenoBek pasymsbld. Haxonku
MCKOTIAeMBIX OCTATKOB, BPEMsI CYIIECTBOBAHUS, 00JIACTh PACIPOCTPaHEHUS, 00bEM TOJIOBHOTO
Mo03ra, 00pa3 KU3HH, OPYIUs.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BPOIECOUIHAs (€Bpa3uiicKasi), HETpo-
aBcTpajoujHas  (9KBaTOpUAIbHAsg), MOHTOJOWJHAs  (a3MaTcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOTICHHOCTH MPEICTAaBUTENICH YEIIOBEYECKUX PAC K YCIOBUSM CyIllecTBOBaHUS. EnMHCTBO
yesoBeueckux pac. Kputuka pacuzma.

JdemoHcTpanum:

IToptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musep, I'. Opu, Y. /lapsus.

Tabnuup! u cxembl: «Bo3HukHoBeHHe COTHEYHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOro
mupa», «PacturenbHas kietka», «KuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasl CUCTeMa OpPraHUYeCKOro Mupay, «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YEeJIOBeKa U 4YEJIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MAJICOHTOJIOTHYECKUX HAXOJIOK
MPEAKOB COBPEMEHHOIO 4elloBeKay», <«/lpeBHeimue moan», «J/lpeBHue moaun», «llepBbie
COBPEMEHHBIE JII0IN», «UeloBeUeCKHre pach».

Ob6opynoBanue: wmymspku  «l[IpoucxoxaeHrne uenoBeka» (OIOCTBI aBCTPAJIONUTEKA,
MUTEKAaHTPOMa, HeaHAepTalblla, KPOMAaHbOHIIA), CIENKA WIK M300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesIOBEeKa (KaMHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KOJUTeKIHs «DOpPMBI COXPAaHHOCTH UCKOTTAEMBIX )KHBOTHBIX M PACTCHUIA.

JlaGoparopHble U NpaKkTHYecKue padoThbl:

[TpakTrueckas padbora Ne 1. «3yueHne UCKOMaeMBbIX OCTATKOB PACTCHHUI U KUBOTHBIX B
KOJUICKILIUSAX».

DKCKypcHsi «IBONIOLUS OPraHUYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAayUYHbIA WIIU
KpaeBeAUECKUN My3€eil).

Tema 3. Opranu3msl 4 OKpy:KaKIAs cpeaa.

DOKoOJIOTHSl KaK HayKa. 3aJadyd W pas3lielbl JKOJOTHH. METOIbl JKOJIOTHYECKUX
UCCIJIEJOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.



Cpenpl  oOMTaHMS ~ OpPraHM3MOB:  BOJHAs,  HA3€MHO-BO3IYIIHAs,  IOYBEHHas,
BHYTPUOPTaHU3MEHHAsI.

Okonorudeckue ¢akropbl. Knaccudukarmus skonormueckux (HakTopoB: abHOTHYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. J[eiCTBUE SKOJIOTHYECKUX (PAaKTOPOB Ha OPTaHU3MBI.

AbGunornueckue  (aKTOpBl:  CBET, TEMIEeparypa, BIAKHOCTb. DOTONEPHOAU3M.
[TpucnocoOieHns opraHu3MoB K JeHCTBUIO aOUOTHYECKHX (haKTOpPOB. bruonornueckue puTMsl.

buornueckne dakropel. Buapl OnOTHYECKMX  B3aUMOJCHCTBHN: KOHKYpEHLUS,
XMIHUYECTBO, cUMOM03 U ero ¢opmel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAINM3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIsl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTePUCTUKH Tonyasiuud. OCHOBHBIC IOKA3aTENN OIMYJISIHH:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YHUCICHHOCTU TOMYJISIIAU U €€ PETYIISIIHAL.

JdeMoHcTpamum:

IToptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabnuue! u cxemsl: kapta «[Ipupoansie 30Hb1 3eMiny», «Cpelibl 0OUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH IOMYJIALUU
uHQpy3opun-Tydenbkn», «llumessie nenu».

JlaGopaTopHble M NPaKTH4YeCKUE PadOThI:

JlaboparopHast pabora Ne 3. «Mopdonorrnueckre 0COOCHHOCTH PACTCHU U3 PAa3HBIX MECT
oOUTaHUY.

JIaGoparopHas pabota Ne 4. «BnusHue cBera Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

IIpakTuyeckas padora Ne 2. «I1oacuéT mIOTHOCTH MONYJISIIMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. Coo01mecTBa M YKOJOTHYECKHE CHCTEMBI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel  OHOLIEHO3a:  BHJOBaf,
pOCTpaHCTBEHHas, Tpopuueckas (mumieBast). Bunpl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkosorudeckre cuctembl (3kocuctembl). I[loHaTne o6 skocucteme U OMOreoneHo3e.
OyHKIIMOHATBHBIE KOMIIOHEHTBI AJKOCHUCTEMBI: MPOAYIEHTBI, KOHCYMEHTBI, PEIYICHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPruM B dKocucTeMe. Tpoduueckue (MHUILEBBIE) YPOBHU
skocuctembl. [lumeBbie menu u cetd. OCHOBHBIE TITOKa3aTeNd SKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHIbl: MPOAYKIMH, YUCIEHHOCTH, Ouomacchel. CBoiicTBa
HKOCHUCTEM: YCTOMUMBOCTh, cCaMoperysius, pazsute. Cykieccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI 03€p M peK. DKOocHcTeMa XBOHHOTO WIH
HIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATpOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornueckoe u
XO03SIMCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak Gaxtop ycTounBocTH dKOcucTeM. CoXpaHeHHE OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIe.

VYuenue B. 1. Bepnanckoro o Ouocepe. 'panuibl, coctaB u cTpykTypa Ouocdepsl.
Xusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHoc(epbl Kak II00aJbHONW 3KOCHUCTEMBI.
JluHamMuueckoe paBHOBecHe U oOpaTHas cBs3b B OHochepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE IMKIJIBI 3JIEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoseuecTBo B Onochepe 3emin. AHTpOroreHHbIe u3MeHeHus B Onocdepe. [modanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocymecTBoBaHuE MPUPOIBI M YenoBeyecTBa. CoxpaHeHne OnopazHoodpas3usi Kak OCHOBA
ycroitunBocTd Onochepsl. OCHOBA PaLlMOHATIBHOTO YIPABICHUS MPUPOIHBIMH PECYpPCAaMH U MX
ucnonb3oBanue. JloCTKeHUs OMOJIOTUU M OXpaHa IPUPOIbI.

JdemoHcTpauuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuist u cxemsl: «llumieBsie nenu», «brUoIeHO3: cocTaB U CTpyKTypay, «lIpupoansie
coobmectBay, «lenu nurtanus», «Okonoruueckas nupamunay, «buochepa u uenoBex»,
«2KocHUCTEMA IIMPOKOIUCTBEHHOIO JIecay, « IKOCHCTEMA XBOMHOIO Jiecay, «brnoreHos Bogoéma,
«ArpoueHos3», «lIpumepHble aHTPONOreHHbIE BO3ICHCTBUS Ha MNpUPOAY», «Baxuelue
VCTOYHUKHU 3arpsi3HEHUs BO3JlyXa U TPYHTOBBIX BOn», «llouBa — BakHeWIIas COCTaBIAIOLIAS
ouocheprr», «Paktopsl nmerpazanuu  nouBy», «llapHukoBblii  3ddexT»,  «DaKTOPHI
paZroaKkTUBHOTO 3arpsa3HeHust Onocdepo», «O0mas ctpykTypa 6uocheps», «Pacnpoctpanenue
*Ku3HU B Ounochepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoae».

Ob6opynoBanue: MO/JIeJIb-aNTTUKaLUs «Tunuynbie OHMOIIEHO3BIY, repbapuit
«PactutenpHbie  cooOmiecTBay, KoJuiekiuu — «buonenos», «Bpeautenun — BaKHEHIIHUX
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYp», TIepOapuM U KOJUIEKIIMM pPACTEHUHM U KUBOTHBIX,
IIPUHAJIeKALME K Pa3HbIM dKOJOTMYECKUM IpymiaM ogHoro Buja, KpacHas kaura Poccuiickoin
®denepanuu, N300paKeHUSI OXPAHIEMbIX BUJIOB PACTEHUM U KUBOTHBIX.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BHOJIOI'MU HA BA30BOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycraHaBauBarOTCA TpeOOBaHUS K peE3yJabTaTaM OCBOEHHUS
00yJarIUMUCS TIPOTpaMM CPeAHEro o0Iero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX PE3YIBTATOB OCBOEHHUS Ipeamera «buosorus» BbIIEICHBI
CIICYIOIME COCTABIISIOIIME: OCO3HAHHME OOYYAIOIIMMHUCA POCCHUMCKOW  Tpa)TaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CAaMOPA3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOONPEACIIEHUIO,
HAIMYUE MOTHBAIIMM K OOY4YEHHWIO OWOJIOTHH, IIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX
yOeXACHHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEH M MCTOPHUECKUX TPAIUILUN pa3BUTHUS
OHMOJOTUYECKOTr0 3HAHUS, TOTOBHOCTh U CLIOCOOHOCTH 00y4aloIInXcsi PyKOBOJICTBOBATHCS B CBOCH
JESITEIIbBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMU, MPUCYIIUMHU CHCTEME OHOJIOTHYECKOTrO
o0pa3oBaHus, HATUYME YKOJIOTUYECKOTO MPAaBOCO3HAHMS, CTIOCOOHOCTH CTaBUTH LIETTU U CTPOUTH
JKU3HCHHBIC IIAHBI.

JInyHOCTHBIE pPE3yNbTAaThl OCBOCHUS IpeaMera «bHoJIorus» HOCTUTAarOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOU NEATEILHOCTH B COOTBETCTBUM C TPAJAMIIMOHHBIMU POCCUMCKUMU
COLUMOKYJIbTYPHBIMU, UCTOPHYECKUMHU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMH, MPUHITHIMU B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TMOBEACHUS M CIIOCOOCTBYIOT MpOIlECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAaHUSA M CaMOPA3BUTHsI, PA3BUTHUSI BHYTPEHHEH MO3ULMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHUS K 3aKOHY U IPABOIOPSIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHUIO, B3aUMHOI'O
YBaXEHHS, OEpEeKHOTr0  OTHOIICHHWS K  KyAbTypHOMY  HACIEOUI0O U  TPaJAULUAM
MHOTOHAalMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Mpupoae U OKPYKAKOLIEH cpele.

JIM4HOCTHBIE PE3YNIbTATHl OCBOEHUS YU€OHOTO npeaMeTa «bronorusy A0MKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMENA JIMYHOCTH, CHCTEMOM UEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0O  00IIecTBa,
pacClIMpEHHE KU3HEHHOIO OIBITA W OMNbBITA JESATEIBHOCTH B IPOLECCE PEeATU3alMU OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpakIaHCcKOro BOCHMTAHMSA:

cOPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMK OOy4aromlerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaO)KCHHE 3aKOHAa U
MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOU JIEATETLHOCTH TP CO3TaHUH YUECOHBIX ITPOEKTOB,
peleHnr y4eOHbBIX U TTO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO IMO3UIIMI0O MO0 OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€,

YMEHHE VYUYUTHIBATH B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOKIECHUSAMH, KyJIbTYPHBIMU IIEHHOCTSIMUA U COIIHAIbHBIM
MOJI0KEHUEM;



TOTOBHOCTh K COTPYAHMYECTBY B IIPOLECCE COBMECTHOTO BBINMOJHEHUS YYEOHBIX,
MIO3HABATENIbHBIX M HCCIEIOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHHIO
OTIIIOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CO/ICPIKAHMS,

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JIEATEIIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKOMN Tpa’kJaHCKON WICHTUYHOCTH, MAaTPUOTHU3MA, YBAKEHUS
K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepel PonuMHOMN, TopaocTu 3a CBOM Kpail, CBOIO
Ponuny, cBOH 53BIK M KYJIBTYPY, IPOILJIOE U HACTOSLIEE MHOTOHALIMOHAIBHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEAMI0 U NaMATHUKAM MPHUPOAbL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLEHHMBATh BKJAJ POCCHHCKUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
OuoI0ruM, IOHUMaHMs 3Ha4€HUs1 OMOJIOTUH B IO3HAHUU 3aKOHOB IIPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT'0 00IIIeCTBa;

uzeitHas yoek 1IEHHOCTh, TOTOBHOCTD K CIYKEHHIO U 3aimuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHUS;

CTIIOCOOHOCTH OIICHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJUTENSIM, CO3/JaHMI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO NPUHATUS LIEHHOCTEH CEMEHHOMN XU3HU B COOTBETCTBUU C TPAJULIMSIMHU HAPOJIOB
Poccumn;

4) 3cTeTUYECKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIIECTBEHHBIX OTHOIIECHHUI;

MMOHMMAaHKUE SYMOLIMOHAJIBHOTO BO3AEMCTBUSI )KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B PAa3HBIX BUAAX HCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

S) ¢usuyeckoro BocnUTaHUS, (POPMHPOBAHUS KYJIbTYPbl 310POBbA H
IMOLMOHAIBLHOIO 0JIArONONyYHs:

MIOHMMAaHME U peau3alys 3J0pOBOro 1 6€30macHoOro oopasa *U3HH (3710pOBO€ MUTAHUE,
COOJIIO/IeHNEe TUTMEHUYECKUX MPaBMWJI U HOPM, COATaHCHPOBAHHBINA PEKUM 3aHATHH M OTABIXA,
perymsipHas (u3NYecKass AaKTUBHOCTb), OEpeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOI'O
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/10pPOBbIO;

MOHMMAaHWE LIEHHOCTH TMpaBWJI MHIUBUAYaIbHOIO U KOJUIEKTMBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaLUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YIMOTPEOICHHS aKOTros,
HAapKOTUKOB, KypeHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0T00HE;



FOTOBHOCTh K  aKTUBHOW  JEATENBHOCTH  TEXHOJOIMYECKOM M COLMAJIbHOMN
HANPaBIEHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITETBHO BBITIONHSTH
TaKyI0 JIeSITeIbHOCTb;

HWHTEpEC K pasnuvHbiM chepam npodeccnoHaIBHON NesSTeIIbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHEIH BEIOOp Oyaymieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K O0pa30BaHUIO U CaMOOOPA30BaHUIO HAa MPOTSHKEHUU BCel
JKU3HH;

7) 3K0JI0ru4ecKOro BOCIMTAHMS:

HKOJIOTMUYECKH 11eJIeco00pa3Hoe OTHOIIEHUE K MPUPOJe KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIICHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: MPUOOpPETEHUE OMNbITAa TUIAHHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHUE T7I00aTBHOr0 XapaKTepa 3KOJOTHIECKUX MPOOJIEM U MMyTEH MX PEIICHUS;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHUS
IpU pelIeHUU MPoOJeM, CBA3AHHBIX C PALMOHAIBHBIM MPHUPOAOIONIE30BaHUEM (COOII0IeHUE
MpaBUJI MOBEICHUS B INPUPOJIC, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHS B 3KOCHCTEMaX,
OXpaHy BUOB, IKOCHCTEM, Orochepsl);

AKTUBHOE HETMPUSATHE ACHCTBUMN, MPUHOCAIIUX BPEJ OKpYXKAloleH MPUPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIC IKOJIOTHUSCKUE MOCISACTBHS MPEIITPUHUMAESMBIX
JIEMCTBUN U NPEJOTBPAILATD HUX;

HaJU4he Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, IKOJOTHYECKON KYJIbTYphI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MIO3HABATEJIbHOW, KOMMYHHMKAaTUBHOW M COLMAJIbHOM IpaKTUKE, TOTOBHOCTH K YYAacTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKu ¢ OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JHAJOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa B MOJUKYJIBTYPHOM MHUDE;

COBEPIIIEHCTBOBAHUE SA3BIKOBOM U YNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICHCTBUSI
MEXY JIOJIbMU U TIO3HAHUS MUDA;

MOHUMaHUEe clenu(PUKU OMOJIOTUU KaK HayKH, OCO3HaHMs €€ poiu B (OPMUPOBAHUU
paIMoOHAIBHOTO HAYYHOT'O MBIIUIEHUS, CO3JaHUH [[EIOCTHOTO MPECTABICHHS 00 OKpYKaroIeM
MUpEe Kak O €IWHCTBE TMPHUPOABI, 4YeloBeKa M OOIIecTBa, B TMO3HAHUHM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MpodieM COXpaHEeHHUsl TPUPOIHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAUMMOCTU OMOJIOTHH JJIsi COBPEMEHHOW UBUIN3ALUN: 00CCTICUCHUS
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCINEKTHBHBIX OMOTEXHOJIOTHH, CTIOCOOHBIX
pemaTh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX
AKOJIOTHYECKUX MPOoOIeM B obecrieueHust epexoa K yCTOWIMBOMY Pa3BUTHIO, PAIlMOHATBHOMY
MCTIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJTYYCHUH OMOJOTHYECKHUX 3HAHUI B IIENIAX MOBBIIICHUS 001Iei
KYJIBTYPbI, €CTECTBEHHO-HAy4YHOH TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIHMOHATHHON
TPaMOTHOCTH O0yYaronuxcs, GoOpMUPYEMO MPU U3y4EeHUU OHOJIOTHH;

MMOHUMAaHHE CYITHOCTH METOJOB TO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIOJIb30BaTh TMOJy4yaeMble 3HAaHWUS [UIS aHaM3a W OOBSICHEHUS SBICHUU



OKpY’KaloIlIEro MHpa M HPOMCXOIAIIMX B HEM H3MEHEHUH, YMEHHME JelaTb OOOCHOBAaHHbBIE
3aKIIIOYCHUSA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOIIUXCA HOAaHHBIX C MCJIBIO TMOJTYYCHUA
AOCTOBCPHBIX BBIBOAOB,

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHMS Ul PEIICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

OCO3HaHME LIEHHOCTHU HAY4HOH NeSATeIbHOCTH, FTOTOBHOCTh OCYILECTBIIATh IIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HENpPEPhIBHOMY OOpPa30BaHHIO M €caMOOOpa3OBaHUIO, K
aKTUBHOMY IIOJIyYE€HUIO HOBBIX 3HAaHMM 1O OHOJOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSMH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3ylbTaThl OCBOCHUsI y4eOHOro mpeaMera «bHoiorus» BKIIOYAIOT:
3HaYMMble I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCA  MEXAUCHUILUIMHAPHBIE
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAXKAIOLIME LIEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, IHEPIHUs,
SIBJICHHE, TPOIECC, CHCTEMa, HAay4HBId (DAaKT, MPHUHIUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIEIOBaHNE, HAOIIOJEHUE, W3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCaJIbHBIE
yueOHbIe NeiicTBUs (TIO3HABaTeNbHbIC, KOMMYHHKATUBHBIC, PETYISATUBHBIC), 00CCIICUNBAIOIIIE
¢dopmupoBaHre (HYHKIMOHAIBFHONW T'PAMOTHOCTH M COIHAIBHOW KOMIETEHIIMH O0YYarolIuXxcs,
CHOCOOHOCTh o0yyarommuxcs HCIOJIb30BaTh OCBOCHHbIE MEXIUCLUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble y4yeOHble AEHCTBUS B IO3HABATEIBHOH H
COLMAJIBHOW MIPAKTUKE.

MeramnpeaMeTHble pe3ysibTaThl OCBOEHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3oBaHUs
JIOJKHBI OTPakaTh:

Ogi1ajeHne YHMBePCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrHYeCKHUeE IeHCTBHUS:

CaMOCTOSITENIbHO (POPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCMOJb30BaTh TNPU OCBOEGHHM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHalu3a,
CHUHTE3a, CpaBHEHHMS, KIacCU(PHUKAIMM, OOOOIIEHHs), pPACKpbIBaThb CMBICH OHOJIOIMYECKHX
HOHATHUH (BBIIENATH UX XapaKTE€PHbIE MPU3HAKH, YCTAHABINBATH CBS3U C JPYTUMH ITOHITHUSIMH);

ONpPEAEIATh LIENU JEATEIIBHOCTH, 3a7aBas NapamMeTpbl U KPUTEPUHM HX JOCTH)KECHHS,
COOTHOCHTD PE3YyJIbTaThl AEITEIbHOCTHU C MOCTAaBICHHBIMU LENISMU;

UCIOJIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHsS] (aKTOB U SIBICHUH >KUBOU
TIPUPOJIB;

CTPOUTH JIOTUYECKUE pACCYXIeHUs (MHAYKTUBHbIC, NEAYKTUBHbIE, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CPECTBA Ul NPEACTABICHUS CYLIECTBEHHBIX CBS3EH U
OTHOILIEHUHA B M3y4aeMbIX OHMOJOIMYECKMX OOBEKTaX, a TAaKXKe MPOTUBOPEUYMH Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HH(OPMALMOHHBIX UCTOUHUKAX;



pa3pabaTbIBaTh IUIaH PEIEHUs MPOOIEeMbl ¢ YUETOM aHAIM3a UMEIOLUXCS MaTepUaIbHbBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHWBATH COOTBETCTBUE PE3YJIbTAaTOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIBHOCTH;

KOOPAMHUPOBATh M BBIIOJHATH PabOTy B YCIOBUSIX pEabHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NIPU PEIIEHUH KU3HEHHBIX POOIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIaJIeTh HAaBbIKAMU y4eOHO-UCCIIE0BATENbCKON U MPOEKTHON /EATEIbHOCTH, HaBbIKAMU
paspenieHust nmpoodJieM, ClIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TOMCKY METO/I0B
peLIeHHs TPAKTUYECKHUX 33124, TPUMEHEHHIO Pa3IMYHbIX METOAOB IIO3HAHUS;

HCIOJIb30BaTh Pa3JIMYHbIE BMJbI ACATEIBHOCTH IO IIOJYYEHHUIO HOBOI'O 3HAHUS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CHUTYallUiX, B TOM YHUCIE TpPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(GbopMHpPOBaTh HAYUYHBII TUI MBILJICHUS, BIa€Th HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU
HOHATUSAMH U METOAAMU;

CTaBUTh U (POpPMYyIUpPOBaTH COOCTBEHHBIE 3a/laud B 0OPa30BaTENbHON JAEATEIILHOCTH U
KU3HEHHBIX CHTYalLUsX;

BBISIBIIATh TIPUYMHHO-CIICJICTBEHHBIC CBSI3M W aKTYAJIIM3MPOBATh 3a7ady, BBIIBUTATh
TUIOoTE3Y €€ pelleHus, HAX0IUTh apryMEHThI JJIs 10Ka3aTeJIbCTBA CBOMX YTBEPKJICHUH, 3a/1aBaTh
napamMeTpsl ¥ KPUTEPUU PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYCHHbIE B XOJA€ pELICHHUsA 3aJaud pe3yibTaThl, KPUTUYECKH
OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

OCYILECTBIATH 1lieJICHANpaBIEeHHbI MOUCK MEPEHOCa CPEJICTB M CIIOCOOOB JIeHCTBUS B
poecCHOHANBHYIO CPey;

yMETb MEPEeHOCUTh 3HAHMS B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 oO0jacTu
KU3HEJEATENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJCH, MpeIaraTb OPUTHHAJIBHBIE TOIXOIbI M PEIICHUS, CTaBUTh
npoOJIeMbl U 33aJa4u, JIOMyCKaroIlue ajJbTepHATUBHbIE PELICHHUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B Pa3IMYHBIX MCTOYHMKAX MH(MopMaiuu (Tekcre yuyeOHOro mocodus,
HAY4YHO-TIOMYJISIPHON JMTEpaType, OMOJOTMUECKUX CIOBApSIX U CHPABOYHHMKAX, KOMIBbIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIMW3UPOBaTh HH(GOPMALMIO DPAJIMYHBIX BHUIOB U (QOpM
MPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEMTPOTUBOPEUYNBOCTD;

(dbopMynpoBaTh 3aMpochl W NPUMEHATh pa3jIMYHbIE METOJbl MPU TOUCKE U OTOOpE
Ouosornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsl BBITIOJHEHUS YIeOHBIX 33714,

npUOOpeTaTh OMBIT UCIOJIb30BAaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHUBHOT'O UCIOJIB30BAHUS PA3TUYHBIX ITOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMaJbHYIO (OpMYy NpPEACTaBICHUS OHOJIOTHYECKOM
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYToe);

WCIIOh30BaTh HAYYHBIA SI3bIK B KA4e€CTBE CpPENCTBA MpU paboTe ¢ OMOIOTHYECKOM
uHpOpMaNnei: TPUMEHITh XUMHUYECKHe, (PU3MYecKre W MaTeMaTHYeCKHe 3HAKH W CHMBOJIBI,



dbopmynbl, ab0peBHaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpPeoOpa3oBhIBaTh 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISTHOCTH;

BIIQJICTh HABBIKAMU pPACIO3HABaHWS W 3aIluThl HWHpOpMamwu, WHOOPMAMOHHON
0€30MacHOCTH JINYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATUBHBIMHY JIeHiCTBUAMM:

1) odomenne:

OCYILIECTBIISATh KOMMYHHKAIIMU BO BCeX c(epax >KM3HU, aKTUBHO y4aCTBOBATh B IMAJIOTe
WIH JUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 33JaBaTh BOIPOCHI, BHICKA3bIBATh
CYXKICHHS OTHOCUTEJIbHO BBIMOJHEHHs] Mpe/yiaraeMoi 3aJadud, YYWUThIBaTh HWHTEPEChl U
COTJIACOBAHHOCTh MO3ULIUNA IPYTUX YYACTHUKOB JUAJIOra WM IUCKYCCUHN);

pacmo3HaBaTh HEBEpOAIbHBIC CPEACTBA OOIICHUsS, MOHUMATh 3HAYEHHUE COIMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUS KOH(DIUKTHBIX CUTYallUl, YMETh CMIT4aTh KOH(QIMKTHI U
BECTHU I1E€PETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIIOCOOAMU OOIICHUS W B3aUMOJACHCTBUS, MOHUMATh HAMEPEHUS
JIPYTUX JIOACH, MPOSBIATh YBOXKUTEIHLHOE OTHOIICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
bopMyIupOBaTH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIB30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHasl eI TeJIbHOCTh:

MMOHMMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYATHHOW pabOTHI MpH
pemeHny OGMoI0rnYecKor Mpo0IeMbl, 000CHOBBIBATH HEOOXOJMMOCTh MPUMEHEHHS TPYITOBBIX
dbopM B3aMMOCHCTBYS IPU pEUICHUH YyueOHOI 3a/1auH;

BBIOMpATh TEMAaTUKY M METOJbl COBMECTHBIX ACHCTBUI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 YiIeHa KOJUIEKTHBA,

MPUHUMATh 1I€JIM COBMECTHOW JI€ATE€IbHOCTH, OpPraHU30BBIBATh M KOOPAUHUPOBATh
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH IEUCTBUN, PACTIPEAEIIATE POJIU C YYETOM MHEHUM
YYaCTHUKOB, 00CYX/IaTh pe3yabTaThl COBMECTHOU PaOOTHI;

OIICHUBATh Ka4€CTBO CBOETO BKJIAJa M KaXXIOTO YYaCTHHUKA KOMaH/Ibl B OOIINI pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE MPOEKTHI, OICHUBATh WJEU C TO3WIIMKA HOBU3HBI, OPUTHHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYHIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B PAa3IUYHBIX CUTYyalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J€HCTBUAMM:

1) camoopranu3amnus:

WCIIOh30BaTh OMOJOTHYECKHWE 3HAHUS JJIs BBIABJICHHS TPOOJEM W HUX pEHICHUS B
KU3HCHHBIX M YICOHBIX CUTYaIIHSIX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX M TOCTYIKAaX IO OTHOIICHHUIO K >KMBOM NPUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KaIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESATENbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh U (GOPMYyITUPOBATH COOCTBEHHBIE 3aJauyd B 00pa30BaTENbHON JAEATETbHOCTH U
JKU3HEHHBIX CUTYaIIHSIX;



CaMOCTOSITEJILHO COCTAaBIIATh IUIAH PELICHUs IPOOJIEMBI C YUETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

pacimpsATh paMK1 y4eOHOTO IIPeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieNaTh OCO3HAHHBIN BHIOOD, apIYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IIPOSIBICHUIO LIUPOKOH 3PYIUIIMH B PAa3HBIX 00J1aCTIX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHbII YPOBEHb.

2) CaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HaBbIKAMH MTO3HABATEIBHOM peIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUI
U MBICIIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA, HCIIOIB30BATH MPUEMBI peIIeKCUU
JUIsl OLIEHKU CUTYalllH, BBIOOPA BEPHOTO peIleHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PELLIECHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIM3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE CeOsI H APYTHX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YIIbTATOB JIEATEIBHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMINOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MTO3ULIUH JIPYrOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

IIpenmetHble pe3ynbTaThl ocBoeHus mporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue s yueOHoro npeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CrocoObl JEHCTBUII 1O OCBOEHMIO, HMHTEpPIpPETAallMd U MpeoO0pa3oBaHUIO 3HAHUM, BUIbI
JESTEIbHOCTH MO MOJYyYEHUI0 HOBOTO 3HAHMS M NMPUMEHEHMIO 3HAHWU B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, & TAK)KE B peaIbHbIX dKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
IpeIMETHBIE PE3yIbTaThl IPEJCTABICHbI 10 TOJaM 00yUYeHHUS.

IIpenmeTHble pe3ynbTaThl OCBOEGHHUs ydyeOHoro npeamera «buomnorus» ¢ 10 knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTe U PONU OHOJOIMM B CHCTEME HAy4YHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (D)OPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHUpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
O6uosnoruu, pyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbIX 3a/1a4;

YMEHHE pacKpbIBaTh COJEpKaHne OMOJOTUYECKX TEPMUHOB U NMOHATUMN: KU3Hb, KIIETKA,
opranusM, MeTabon3M (0OMeH BeleCTB U MpeBpalleHne SJHEPTUH ), TOMEOCTa3 (CaMOperysuus),
YpOBHEBas ~ OpraHU3alMsl  JKUBBIX  CHUCTEM, CaMOBOCIpPOM3BEAEHUE  (PEmpOayKIus),
HaCJIECTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TEOpHM (KJIETOYHAas, XPOMOCOMHAas, MyTallOHHas,
[EHTpaJibHasl JIoTMa MOJeKyJsipHOi Ouonorum), 3akonsl (I. Mennens, T. Moprana, H. W.
BapunoBa) u yuenus (0 LeHTpax MHOT000Opa3usi U MPOUCXOXKACHUS KyIbTYpHBIX pacTteHuilt H. U.
Bagunoga), onpeaensTe rpaHUIbl KX IPUMEHUMOCTH K )KHBBIM CUCTEMAaM;



YMEHHUE BJIAJCTh METOJAaMM HAay4HOI'O NMO3HAHUS B OMOJIOTMU: HAONIOJIEHHE U ONUCaHHE
KHUBBIX CHCTEM, TPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
HKCIIEPUMEHTA, BBIIBM)KEHUE TI'MIIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXAY HCCIEIyEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOJIYyYEHHBIX DPE3YJIbTAaTOB, HCIIOJBb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIAEIATh CYLIECTBEHHBIC NPU3HAKM BHUPYCOB, KJIETOK IIPOKAPUOT U 3YKApHOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: 0OMEHa BELIECTB U
IPEBpALLCHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, MJIACTUYECKOIO M IHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIUIOJIOTBOPEHUs, Pa3MHOXKEHUS, UHIUBUAYAIbHOIO PAa3BUTUSA
opraHusma (OHTOTEHE3);

YMEHUE MPUMEHSATH MOJy4YeHHbIE 3HAHUS JUIsI OOBSICHEHUS! OMOJIOTMYECKUX MPOIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 37J0POBbSl OKPYKAIOLIUX JIIOJEH, COOJIIOJIEHUS HOpPM
IPaMOTHOTO IOBEJEHHUs B OKpYXawolleil NpUponHON cpele, MOHMMaHUE HEOOXOIMMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul paldOHAIBHOIO
HIPUPOONOIb30BAHNUS;

YMEHHUE pellaTh >JIEMEHTapHble TIeHETUYECKHE 3aJaud Ha MOHO- M JAUrHOpHIHOE
CKpEIIMBaHKE, CIECIUICHHOE HACIEJ0BAaHHE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUISL TIpe/icKa3aHus Hacle0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOIHATH JIAOOPAaTOPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOAATH MpaBHia MpU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000pPYI0OBaHHUEM;

YMEHUE KPUTHUYECKH OLIEHWBAaThb W HMHTEPIPETUPOBATh MHGPOPMALUIO OHOJIOTHYECKOro
COJIepKaHUs, BKIIOYAIOLIYIO ICEBAOHAYYHbIE 3HAHMSA W3 Pa3IMYHbIX HMCTOYHHMKOB (CpeacTBa
MaccoBOW MH(pOpMaIMK, HAYYHO-TIONYJISIpHbIE MaTepUallbl), STUYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHMs, 00001mas
OMOJOTUYECKYI0 HMHPOpPMAIMI0 M3 HECKOJBKMX MCTOYHHUKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.

[IpenMeTrHble pe3ynapTaThl OCBOEHUs ydeOHoro mnpenmera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUH O MeCTE M POJM OMOJOTMM B CHUCTEME HAay4yHOrO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HayYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa JUIs PeLIeHNs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh CO/IepKaHre OMOJIOTUYECKUX TEPMUHOB U MOHATHI: BUJ, MOMYJISIIIMS,
reHooHJ, SBONIONMS, JBWXKYIIHME CHIBI ((aKTOpbl) H3BOJIOLUHU, TMPUCIOCOOIEHHOCTD
OpraHM3MOB, BHJ000pa3oBaHUE, JKOJOrHYeckue (aKTOpbl, HSKOCUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTAaHUs, YKOJOTHYECKas MUpaMuia, brnoreorieHo3, obnocdepa;

yMEHHE Wu3jaraTb OHOJOrHMuYecKue Teopun (dBomonnoHHas teopus Y. JlapBuHa,
CUHTETHUECKasl TEOPUs SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apozsimeBoro cxonacraa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHMM M myted »Bomounu A. H. CeseproBa, ydeHHs O
6uocdepe B. U. Bepnasickoro), onpenensiTe rpaHHUIbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJIOTMU: HAOJIIOJEHHE U OMHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3alus U IPOBEJCHHE OHOJOTHYECKOro



JKCIIEPUMEHTA, BBIIBM)KCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyEMBIMU
BEJIMYMHAMH, OOBSCHEHHE IOJIYUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBObl HA OCHOBAHUU IOJYYEHHBIX PE3YJIbTAaTOB;

YMEHUE BBIICTISATH CYIIECTBEHHBIE IPU3HAKK CTPOCHUS! OMOIOTHUECKUX 00BEKTOB: BUIOB,
HOMYJSIUH, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYIEHTOB, OHOTCOIEHO30B U HIKOCHUCTEM,
OCOOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOM  M3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BU000pa30BaHus, NMPUCIIOCOOJEHHOCTH OPraHU3MOB, AEHCTBHUS 3KOJOIMYECKMX (DaKTOpOB Ha
OpPraHU3MBl, IIEPEHOCA BEUIECTB U IIOTOKA SHEPTUH B SKOCUCTEMAX, AHTPOIIOICHHBIX U3MEHEHNN B
9KOCHCTEMax CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOr€OXMMHMYECKMX LUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HAHUS JUIsl OOBSICHEHUsI OMOIOTHYECKUX MPOIIECCOB U
SBJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELLIECHUI B IOBCEJHEBHOM KU3HHU C LENIbIO O0ECIeUeHUs
0€30IIaCHOCTH CBOETO 3[0POBbS U 3/I0pOBbSl OKPYXKAIOIUX JIIOJAEH, COONIONEHUS HOPM
IPaMOTHOTO IMOBEJIEHHUsI B OKPYXAWOLIEH NpUPOIHONW cpele, MOHMMaHHE HEO0OXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKECHUU COBPEMEHHOU ouonoruu Ui paloOHaIbHOTO
IIPUPOIONOJIB30BaHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYEecKHe 3a/laud, COCTaBIATh CXEMbl IepeHoca
BELIECTB U SHEPTUH B 3KocucTeMax (L[eNH MUTaHUs);

YMEHHUE BBITNOIHATH JJAOOPATOPHBIE M MPAKTHUYECKUE PabOTHI, COOIIOAATH MpaBHUia MpH
pabote ¢ yueOHBIM 1 1a00paTOPHBIM 000pPYIOBaHHUEM;

YMEHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATH HH(GOPMAIHIO OHOIOTHYECKOTO
COJIepKaHUs, BKJIIOYAIOLIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 Pa3IMYHbIX HCTOYHHUKOB (CpeacTBa
MaccoBOW HMHGpOpMalMM, HAyYHO-IOMYJSPHbIE MaTepualibl), paccMaTpuBaTh IJI0OAJIbHBIE
9KOJIOTHYECKHE MTPOOJIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 0000mas
OMOJOTUYECKYI0O HMH(POpPMAIMI0 M3 HECKOJbKUX HMCTOYHHKOB, TI'PaMOTHO HCIIOJIb30BaTh
MOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

Ne n/m I — Beero Konrpoabnbie | Ilpakruueckne | DJIeKTpoHHbIe (1HppOBLIE)
padoThI padoThI o0pa3oBaTe/bHbIE Pecypchl
1| Buosorma cax naysa ? 0 I
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 0 0 bubmorexa [OK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U CTPOCHHUE 3 1 1 bubnmnoreka HOK
KJICTKH https://m.edsoo.ru/7f41c292
4 KuznenesreabHOCTb KJIETKH 6 1 0.5 ﬁggi?ﬁ%gii?ﬁﬂ £416292
5 PazmHoOXeHMEe 1 MHIUBUIYAIBHOE 5 0 15 bubmmoteka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 8 1 15 bu6nunorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 0 0 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 Peseprioe Bpents 1 0 0 ]r?tptlgjsjzjllon:.e;jasi(.)rﬁ/7f410292
OBUIEE KOJIMYECTBO YACOB I10 34 3 5

[TPO'PAMME



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

Kosun4yecTBo 4acos
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabnbie | Ilpakruueckne | DJeKTpoHHbIe (1HppOBLIE)
NPOrpaMMsbI Bcero
padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
bu6nuoreka [IOK
1 1
BOmONHOHKas bronoris o 0 https://m.edsoo.ru/7f41cc74
5 Bo3HukHOBEHUE U pa3BUTHE KU3HU 9 1 05 bubnmnoreka [HOK
Ha 3emie ' https://m.edsoo.ru/7f41cc74
3 OpraausMbl 1 OKpY»Karolas cpeaa 5 1 1 bubmmorexa LOK
P DYHAOMEL Cpel https://m.edsoo.ru/7f41cc74
4 Coo0riecTBa ¥ 9KOJIOTUYECKHUE 9 1 0 bu6mmoreka [IOK
CHCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
P 1
> CICPBHOC BpeMi 0 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 33 3 25
ITPO'PAMME '



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
Ne KosmuecrBo yacos Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka
n/m Bcero Koutpoabusbie | Ilpakruueckue | M3yUeHHsi | oOpa3oBaTesbHbIe
padoThI padoThI pecypcnl
bu6nunoreka LIOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Meroasl TO3HAHUS JKUBOU
npupoasl. [Ipaktuyeckas pabora
5 Ne 1 «Mcnonp3oBanue 1 0 05 bubmunoreka IIOK
Pa3IUYHBIX METOJIOB MIPU https://m.edso0.ru/863e6122
U3y4eHUH OMOJIOIHYEeCKUX
O00BEKTOBY
buonornueckmne cUCTEMEI,
3 MPOIIECCH U MX U3yUYCHHE. 1 0 0 bubmorexa LIOK
https://m.edso0.ru/863e6564
CraprtoBas pabota
4 XUMHYECKHH COCTaB KJIETKH. 1 0 0 bu6anoreka LIOK
Bona u MuHepanbHbIe COJTU https://m.edso0.ru/863e674e
5 benku. CocraB u cTpoeHune 1 0 0 bu6muoreka [JOK
OenKoB https://m.edso0.ru/863e6b72
depMeHTHl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
6 pabota Ne 1 «M3yuenue 1 0 05 bubmuorexa [IOK
KaTaJTUTHYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha mpumepe
aMUJIa3bl WM KaTanas3bl)»



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnunorexa LIOK

! YraeBozL. Jimm et 0 https://m.edso0.ru/863e6870
3 Konrponsnas padora Nel. 0 Bu6mumoteka [JOK
«Hykneunosbie kuciotel. ATD» https://m.edso0.ru/863e6d5c
9 Hctopust u MmeToabl U3ydeHUs 0 bubmuorexa [{OK
kietku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Kretka kak nenoctHas xKuBast 0
cucTema
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas pabora No
2 «M3yueHue cTpoeHUS KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKkTepHii 110 MUKPOCKOITOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOITperapaTax u ux
OTIHICaHUE
12 OOMeH BelecTB UiIu 0 bubnuoreka [{OK
MeTaboIn3M https://m.edsoo.ru/863e766¢
bu6nmorexa LIOK
13 orocuties. Xemocutires 0 https://m.edso0.ru/863e7c98
. bu6morexa [JOK
14 Hepretieciiii o0Mer 0 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
Henenune xknetku. MuTos.
15 JlabopaTtopHas padota Ne 3 05 bubnuotexa [JOK

«Habmroaenne MUTO3a B KIIETKAX
KOHUYHMKA KOpEITKa JIyKa Ha
TOTOBBIX MUKpOIIpemapaTax»

https://m.edso0.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16 Buocunres 6enka. Peakius 0 bubnunorexa LIOK
MaTPUYHOTO CHHTE3a https://m.edsoo.ru/863e796e

bubnunorexa LIOK

17 Tpancmaumt — brocuntes benca 0 https://m.eds00.ru/863e796e

18 Hexnerounsie popMbl )KU3HU — 0 bubmuorexa [{OK
BUPYCHI https://m.edso0.ru/863e7540
DopMBI pa3MHOKCHUS bubmmorexa LIOK

19 0 https://m.edso0.ru/863e81b6
OPTAETSMOB https://m.edsoo.ru/863e831e

. bu6nunorexa LIOK

20 Meitos 1 https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
ITOJIOBBIX KJICTOK.

21 OmnogotBopenue. JlabopatopHas 05 bubanorexa [JOK
pabora Ne 4 «M3ydeHue ' https://m.edso0.ru/863e81b6
CTPOEHHS TMOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

99 NunuBunyansHOE pa3BuTHE 0 bu6nmorexa LIOK
OpraHHW3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o

23 HacneHCTBeHHoZTKI/I u 0 bubamorexa LIOK

https://m.edso0.ru/863e86f2
M3MEHYHBOCTH
3aKOHOMEPHOCTH HaCJIeI0BaHU
24 npmHaKoE. MOHOFI/I6pI/II2[1HOG 0 bubamoreta LIOK
https://m.edso0.ru/863e8878
CKpECIINBaHUE
JluruGpuHoe CKperBaHue. BuGmmorexa LIOK
25 3aK0H HE3aBUCUMOI'O 0

HACJICOOBaHUs IIPU3HAKOB

https://m.eds00.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

CuemnieHHOE HacClIeI0BaHHE
npu3HakoB. JlJabopaTopHast
pabora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHHOTO U
JUTUOPUIHOTO CKPEIIUBAHUS Y
Ipo30(UIIEl HAa TOTOBBIX
MUKpOITpenaparax»

0.5

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

27

I'enetuka nosna. HacnegoBanue
MPU3HAKOB, CIEIJICHHBIX C ITOJIOM

bubmuoreka [IOK
https://m.eds00.ru/863e8c60

28

N3MeHunBOCTS.
Henacnencrsennas
U3MeH4MBOCTb. JlabopaTtopHas
pabota Ne 6. M3yuenue

MO (DHUKAITIOHHOM
M3MEHYUBOCTH, IOCTPOEHUE
BapHAIIOHHOTO pAJia U
BAPUALIMOHHON KPUBON»

0.5

bubnuoreka [{OK
https://m.edso0.ru/863e8efe

29

HacnencrBenHass "3MEHYMBOCTb.
JlabopaTtopHas padota Ne 7.
«AHanu3 MyTauui y 1po30¢puis
Ha TOTOBBIX MHUKpOIIpenapaTax

0.5

bu6anoreka LIOK
https://m.edso0.ru/863e8efe

30

T'eneTuka uenoBeka

but6mmorexa [IOK
https://m.eds00.ru/863e8d78

31

PesepBHelil ypok. O600IIEHHE T10
Teme «HacnencTBeHHOCTh U
W3MEHYHUBOCTH OPTaHU3MOBY

32

Cenekius Kak HayKa M IpoLecc.
MeTtonnl 1 JOCTHKEHUS
CEJIEKIIUU PACTEHHUM U 5KUBOTHBIX

bu6nunorexa LIOK
https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

33 buorexHoorus Kak orpacib 1 Bu6muotexa [JOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9214
Hrorosast koHTponbHas paboTa

34 o «buonorun» 3a kypc 10 1 Bu6mumoteka [JOK
KJacca (MpOMEeXyTO4Has https://m.edso0.ru/863e9336
aTTecTaIms).

OBLIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Ne KosmuecTBo yacos Jara DJIeKTPOHHBIE HH(POBLIE
Tema ypoka
n/m Bcero Koutpoabusbie | Ilpakruueckue | M3yUeHHs: | obOpa3oBaTesbHbIe
padoTbI padoThbI pecypcnl
1 DBOJIIOLHS 1 METOABI ¢ 1 0 0 bubnunorexa LIOK
U3y4YCHUS https://m.edsoo.ru/863ea20e
5 Ucrtopus pazsutus 1 0 0 bubnnorexa [JOK
peACTaBIeHN 00 SBOIIOLUT https://m.eds00.ru/863e9570
bubnuoreka [{OK
3 MiricposBomtors L 0 0 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak dIeMeHTapHAs
SIMHHMIIA BUJIA ¥ BOJFOIUH.
4 HI;6opI:TopHI;ﬂ paboTta JI\JI'Q 1 1 0 0.5 Bubmmorexa IOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPHIO)
BIDKYIITUE CHJTBI
5 gHeMZII{I"IFapHHe (baxTopsl) 1 0 0 bubmorexa LIOK
https://m.edsoo.ru/863e9da4
SBOJTIOIIH
6 EctectBeHHbI 0TOOD U €ro 1 0 0 bubmuoreka [JOK
(bopMBI https://m.edsoo.ru/863e9ed0
PesynbTathl 3BOMIOIUY:
PUCTIOCOOTIEHHOCTh
OpPTaHU3MOB H
7 BII/)IJI006pa30BaHI/Ie. 1 0 0.5 bubmmorexa LOK
https://m.edsoo.ru/863e9fde
JlaGopaTtopHnas pabota Ne 2
«Omnucanue
MPHUCTIOCOOJICHHOCTH OpraHu3Ma



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

U €€ OTHOCUTEIHLHOIO

Xapakrepay
8 Hamnpasnenus u nytu 0 Bu6mumoteka [JOK
MaKpO3BOJIIOIHU https://m.edso0.ru/863e9cle
9 HeobOpatumocTh 3BOJIIO 0 bubmmorexa LIOK
TUMOCTH 9B 17071
P ot https://m.edsoo.ru/863ebale
Hcropus xu3Hu Ha 3emiie u bubnnorexa [JOK
10 i 0
METO/IbI €€ U3yUCHUS https://m.edso0.ru/863ebale
1 ['unore3bl npoucxoxaAeHUS 0 Bbu6mmoteka [JOK
KU3HH Ha 3emie https://m.edso0.ru/863ea5a6
Pa3Butue ku3Hu Ha 3eMiIe 1Mo bubnunoreka LIOK
12 0
3paM | Mepruoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIEHOTO U 5KHBOTHOTO
13 mupa. [IpakTuueckas padora Ne 05 bubmmnoreka HOK
1 «3ydeHre HCKOaeMbIX ' https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTEHUI W KUBOTHBIX
B KOJUTEKIIHSIX»
CoBpeMeHHas cuctema bubmuoreka [IOK
14 0
OpPraHUYeCcKOTro MUpa https://m.edsoo.ru/863ea48e
DBOJTIOLIMS YEJIOBEKA bubmuoreka [{OK
15 0
(aHTpOMIOTEeHE3) https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((hakTopsl) 0 bubmuoreka [IOK
aHTpOIIOTeHEe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMH YBOIIOIIIH 0

YCIO0BCKa



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

18

Yenoseueckue pacsl U
IPUPOHBIE aTaNTaIH
YyesioBeKa

but6mmoreka [IOK
https://m.edso0.ru/863eaeca?2

19

PesepBHeIit ypok. O600ICHHE
1o teMe «Bo3HUKHOBEHME U
pa3BUTHE )KM3HU HA 3eMIIE»

20

DKoJoTus Kak HayKa

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE PaKTOPHI

bubmuoreka [{OK
https://m.edso0.ru/863eafec

22

AbuoTtndeckue (HakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdornoruueckue
0COOEHHOCTH pacTeHU U3
Pa3HbIX MECT OOUTAHUS.
JlaGopaTtopHnast pabota No 4.
«BnusHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEYCa»

0.5

bubnunoreka LIOK
https://m.edso0.ru/863eb10e

23

buoTtnueckue haxkTopsl

bu6anoreka LIOK
https://m.eds00.ru/863eb348

24

DKOIOTHYECKHE
XapaKTePUCTUKHU TOMYIISIIHH.
[Mpaktrudeckas padora Ne 2
«IToacuét NI0THOCTH
TIOMYJISIIIAIA Pa3HbBIX BUJIOB
pacTeHuin»

0.5

but6mmorexa [IOK
https://m.edsoo.ru/863ebale

25

Coo0miecTBa OpraHu3MOB —
OHMOILIEHO3

but6mmorexa [IOK
https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHUE CUCTEMBI 1 0 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHbBIE TIOKA3aTENN

97 AKOCHCTEMBI. DKOJIOTHYECKHUE 1 0 bubnuorexa [{OK
nupamupl. CBoiicTBa https://m.edsoo.ru/863eb5fa
skocucteMm. Cykueccus

bubnunorexa LIOK
28 Hpupozsisie SkocHCTeME! 1 0 https://m.edsoo.ru/863ebale
29 AHTpPOIIOT€HHBIE IKOCUCTEMBbI 1 0 Bubmmorexa IOK
https://m.edsoo.ru/863ebale
buochepa — rimobanpHas

30 9KOCUCTEMA 3EeMJIU. 1 0 bubnuoreka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/863ebb5e
CYILECTBOBaHUs OnoCQepbl

31 YenoseuecTBO B buochepe 1 0 bubmuoteka [IOK
3emin https://m.edso0.ru/863ebd16

32 CocytiecTBoBaHUE TTPUPOJIBI U 1 0 bubnuotexa [JOK
YeJI0BeUEeCTBa https://m.edsoo.ru/863ebale
Wrorosas koHTpoabHas paboTa
no «buonorun» 3a kypc 11 bubnuotexa [JOK

33 1 0
KJacca (MpoMeXyTOUHas https://m.edsoo.ru/863ebale
aTTecTalms).

OBIIEE KOJIMYECTBO YACOB I10 33 95

[TPOT'PAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

YYEBHO-METO/IMYECKOE OBECHEYUEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Pyonos A.M. u npyrue /ITox pex.
[Taceunuka B.B., Axunonepnoe o6miectBo «M3marenbctBo «IIpocBemenne»

* buosorus, 11 knacc/ [Tonomapésa M.H., Kopuunora O.A., Jlommnuna T.E. u npyrue; oz
penakuuei [Tonomapéroit M.H., OGmiecTBO ¢ OrpaHMYEeHHON OTBETCTBEHHOCTHIO
M3narensckuii ientp «BEHTAHA-T'PA®y; AkiinonepHoe oomectBo «M3marenscTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

10 KJIACC
https://educont.ru https://resh.edu.ru https://urok.1c.ru
11 xmacc

https://educont.ru https://resh.edu.ru https://urok.1c.ru

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

10 KJTACC
https://educont.ru https://resh.edu.ru https://urok.1c.ru
11 KJIACC
https://educont.ru https://resh.edu.ru https://urok.1c.ru



https://urok.1c.rи/

OLHEHOYHBIE MATEPHUAJIBI 110 BUOJIOI'MHU

10 KUIIACC

IIpome:xyTouHasi aTTecTauus (MTOroBasi KOHTPOJbLHAas padoTa) o OuoJaorun

Bapuanr 1

1.Kakoe OmoJsiornueckoe uccjiel0BaHue MOKET POBECTH KEHIIMHA, M300paKéHHAs Ha
kapTtuHe AHpu Matucca «’KeHIIMHA nepel aKBapuyMoM»?

a) OIIPEIETINTh BHJIOBOM COCTaB OOMTATENeH aKBapuyM

0) onpenennuTh XMMUYECKHUE CBOMCTBA BOJbI B aKBAPUYME
B) YCTaHOBHUTH 00BEM U GOpPMY aKBapuyma

') CpaBHUTb COCTaB BOJIbl B aKBapUyMe C BOJIOW B peKe

2.Yt0 siBasieTcsl 00bEKTOM M3Y4YeHUsI IMOPHUOJIOTHH?

a) pa3BUTHE OpPraHMU3Ma IOCIe BBIXO/Ia U3 SIMIEBBIX 000I0YEK

0) oOpa3oBaHME MOJOBBIX KIETOK Y )KMBOTHBIX

B) 3apOJIBIIICBOE PAa3BUTHE MHOTOKJICTOUHBIX OPTaHU3MOB

T') yCJIOBHS 00pa30BaHUs TCHETHUSCKUX HAPYIICHUH Y OpraHu3mMa

3.BriGepuTe noJ10KeHuE COBPEMEHHOH KJIeTOYHOi TeopHuH.

a) HOBBIE KJIETKH 00Pa3yIoTCs M3 MEXKIJIETOYHOTO BEIIECTBA

0) pa3nUyaOT NPOKAPUOTUYECKHE U SYKApUOTUUYECKHUE KIETKH

B) KJIETKU BCEX OPTaHU3MOB OJIMHAKOBBI 110 CTPOEHHIO, XUMUYECKOMY COCTaBy U Mpolieccam
KHU3HEIEATEIIbHOCTH

I') Pa3MHOXKEHHUE KJIETOK ITPOUCXOIUT MYyTEM X JEJeHHUs, KaX1asi HOBas KJIeTKa o0pasyercs B
pe3ynbTare AeIeHUs] UICXOIHOM KIETKU

4.BeuiecTBa KJIeTKH 00beIMHSIIOT B JIBe IPYNNbI - rTiApoguiIbHbIe U ruiAPo¢o0HbIe N0
OTHOUIEHUIO K
a) Bofie 0) Oenkam  B) TUOUAAM ') HyKJICHHOBBIM KHCIIOTaM

5.Mexay BemecTBOM M (PyHKUMeH MMeeTcsl onpeaeaéHnas cBsa3b. Kakoe ciioBocoyeranme
cjieayer MOCTABUTH HA
MecTo NMPoIycKa B 3Toil Tadmnue?



BemmecTBoO DyHKUMA

TJIIOKO3a

JHK XpaHeHue HHGOPMAIIH O
MEPBUYHOU
CTpYKType Oemnka

a) TPAHCHOPT ra30B  0) HCTOUHUK SHEPTUU  B) KAaTAJIM3aTOP XUMHUECKUX MPOIIECCOB
T') PEryJATOpP IPOLECCOB KUZHEACATEIbHOCTH

6. U3yunte rpaduk, 0TpakaouMii 3aBUCUMOCTb CKOPOCTH XMMHMYECKOI pPeaKkluH B KJIETKe 0T
Temmeparypbl. (I1o ocu x o1105keHa Temneparypa opranuzma (B °C), a 110 0CH y — OTHOCUTEJIbHAsI
CKOPOCTh XMMMYecKoil peakumu (B yci1. el.)). Kakoe onucanue HamboJiee TOYHO OTpa)kaer
H3MEHEeHNEe OTHOCUTEIbHOI CKOPOCTH XMMHYeCKoi peakuuu B npoMexxyTke ot 37 °C no 44 °C?
v A

1
10 20 30 40 50 60

Temnepartypa, °C

v

a) CKOPOCTh XMMUYECKON PEAKIIMU HA ’TOM UHTEPBAJIC YBEIUUHBACTCS

0) CKOPOCTh XUMHUYECKOW PEAKIIUU CHAYaIa YBEIIMYNBACTCS, 3aTEM CHIDKACTCS
B) CKOPOCTh XUMHUYECKOM PEAKIIMHM Ha 3TOM UHTEPBAJIEC CHIKACTCS

') CKOPOCTh XMMUYECKOM PEaKIIMy CHauana CHUKAETCS, 3aTeM yBEITNUHBACTCS

7.UT0 MOKHO YBHI€TH B MUKPOCKOII, YBEJINYUTEIbHASI CIOCOOHOCTH KOTOPOI0 COCTABJISIET
x300?
a) pubocomy 0) xomruiekc ['onbmxu B) SIIPO T) MJIa3MaTHYECKYI0 MeMOpaHy

8.B moaekyae [THK uncio Hyki1eoTuaoB ¢ ryannHom cocrasisieT 40% ot o0mero umcia.
Kakoii npoueHT HyKJICOTH/I0B ¢ THMHHOM B 3TOH MoJIeKyJie?

a) 10% 6) 20 % B) 30 % r) 40%
9. Kak Ha3bIBaIOT NPOLECC, KOTOPBI MOKeT ObITh 3aIIHCAH B BU/E CJICAYIOIIeH XUMHYECKOM
peakuun?

6CO2 + 6H20=CsH1206 + 602
a) buocuHTe3 Oenka 0) BBIZIETICHUE B) JIbIXaHHE r) poTtocuHTE3

10.Cxkoabko Mmosiexkya AT® odpa3yercs Ha 3Tane KJIETOYHOI0 IbIXAHUS U3 OTHON MOJIEKYJIbI
TJIIOKO3bI?

a)0 0)2 B) 36 r)38
11.Kakas ¢a3za muTo3a n3o0pakeHa Ha pUCYHKe?



a) npodaza O) mHTepdasza B)anadaza T)Tenodasza

2.Kakas craaus pa3BUTHS MAaliCKOI0 )KyKa N300pakeHa Ha pucCyHKe?

a) IMYMHKa 0) KyKOJIKa B) B3POCIIBIN OpraHU3M T) ractpyJja
13.Ilepenaya ungopmManum o NPpU3HAKAX, CBOICTBAX U QYHKIHMAX OPraHu3Ma u3
MOKOJIEHUSI B IOKOJIEHHE — ITO

a) oOMeH BemecTB  0) pa3apakMMOCTh B) HACJICJACTBEHHOCTh T') IPUCITOCOOJIEHHOCTh

14.KakoBa BepOSITHOCTh POKIEHUS Kaperja3pixX JeTeil y reTepo3uroTHbIX Kaperjaa3bix
poaureJieii?
a) 25% 6) 50 % B) 75% 1) 100%

15.Ha pucyHke n300paxéH BApMALMOHHBIH PSAX JIUCTheB JaBpoBulnHu.Kakyro
H3MEHYUBOCTH OH WLIIOCTPUpYyeT?

a) MyTallMOHHYIO 0) COOTHOCHUTENBbHYIO B) KOMOMHATUBHYIO T) MOJIU(DUKAIIMOHHYIO
16.KakuM HacJieACTBEHHbIM 3a00JieBaHHeM cTpajaeT peOEéHOK, H300paKEHHBIH Ha
¢ororpapun?

a) remopuiaus 0) cuaapom JlayHa B) JAIBTOHU3M T') CEPIIOBHIHO- KJIETOUYHAS aHEMHUS


http://www.google.ru/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiQ7tinluDKAhVopnIKHVXeBMsQjRwIBw&url=http://vseproberemennost.ru/analizy/analiz-na-dauna-pri-beremennosti.html&psig=AFQjCNFXYWvZdv3opsVeDYiRHjRD8o3CBg&ust=1454746234740673

17.YeM KJIeTKHM NMPOKAPHOT OTJINYAIOTCS OT KJIETOK IyKapuoT? BriGepuTe TpU BepHBLIX 0TBeTa U3
HIECTH.

a) OTCYTCTBHEM MOP(]OIOrHYecKu 000COOICHHOTO Sapa

0) HATMYHEM B ITUTOIIA3ME PHOOCOM

B) OKHCJICHHEM MUTATEIbHBIX BEIIECTB B MUTOXOHIPHUSIX

T') HAJTMYUEM JIBHKCHUSI [IUTOTLIA3MBI

) TPUCYTCTBHEM KOJIBIIEBOH XPOMOCOMBI, KOTOpasi HAXOJUTCS B IUTOILIA3ME

€) BHIMOJIHEHHUEM IIJIa3MaTHIeCKO MeMOpaHoi GyHKIMI MeMOpaHHBIX OPraHOUIOB

18.Yem xapaxkTepusyercs miacTuyeckuii o00Men? BridepuTe TpH BepHBIX 0TBETa U3 HIECTH.
a) CHHTE3UPYIOTCSI OpraHUUECKUE BEIIESCTBA

0) OpraHMYECKUE BEIECTBA OKUCIISIFOTCS

B) KOHEYHBIMH MPOAYKTAMUA OOMEHA SIBIISTFOTCSI YIIIEKUCIIBIN I'a3 U BOJa

T') OCYILIECTBISIETCSl Ha puOOCOMax, B XJIOPOILIACTaX, HA MeMOpaHax

) SHEpTHUsi OCBOOOXKIaeTCs U 3amacaercs B MoJiekynax ATd

¢) aHeprus, 3anacéunas B AT®, motpebusercs

19. HaiinuTe ommdKy B NpUBEAEHHOM TEKCTe, UCTIPABbLTE UX.

a) Bce jxuBbIe OpraHu3MEI - )KUBOTHBIE, PACTEHHS, TPUOBI, OAKTEPHH, BUPYCHI - COCTOST U3 KJICTOK.
0) JItoOble KIIETKH UMEIOT TUIa3MaTHYECKYI0 MEMOpaHy.

B) CHapyXH 0T MEMOpaHbI Y KJICTOK )KHBBIX OPTaHU3MOB UMEETCS JKECTKAsl KJICTOUHAsI CTCHKA.
r) Bo Becex kneTkax umeercs siipo.

1) B k1eTouHOM siipe HaXOaUTCsl TEHETUYECKUI MaTepuall KIeTKH - Mosekynbl JJTHK
20.YcTaHOBHTE COOTBETCTBHE MEXKIY XapaKTEPUCTUKOI M THIIOM Pa3MHOKEH

TUIT XAPAKTEPUCTHUKA

PASMHOXEHHMS  a) B ocHOBE pa3MHOKEHHS JIS)KUT MUTOTUYECKOE JIETIEHUE KIIETOK
1) 6ecrionoe 0) nouepHue 0codbu 00pPa3YIOTCS B PE3y/IbTATE CIIHSIHHS TaMeT

2) moJyioBoe B) JIOUEPHUE OPTaHU3Mbl HIACHTUYHBI MATEPUHCKOMY

F) JJI1 ITIOTOMCTBaA CBOMCTBEHHBI KOMOMHATHBHAS H3MEHYMBOCTh
I[) B PA3MHOKCHHUU YIAaCTBYCT OlHA 0co0b

11 KIIACC

IIpomMe:kyTouHasi aTTecTanusi (MTOroBasi KOHTPOJIbHAasi padoTa) Mo GUOJIOTHH
Bapuanr 1

1.2y1eMmeHTapHOI eqMHUILIEH IBOJIONMOHHOIO NPOLECCa ABIACTCH .
a. Oco0p 0. Bun B. [logBun 1. [Homymsmus
2.0CHOBONOJIOKHNKOM HAYKH CHCTEMATHKH SABJISACTCH:

a.Y. lappun 6. K. b. Jlamapk ~ B. K. JIunneii r. M. JlomoHocoB
3.I1pumepoM aelicTBHS ABMKYIIei (POPMBbI eCTECTBEHHOI0 0TOOpa SIBJISIETCH:
a. McueznoBenue Oenbix 0a004YeK B MHAYCTPUATIbHBIX palloHaX

6. CX0/CTBO B CTPOCHUH TJ1a3a MIIEKOUTAIOIINX

B. BbIBeieHe HOBOTO cOpTa MIIEHUIIBI B HOBBIX YCIOBHUSIX.

r. ['nbenp ATMHHOKPBUIBIX M KOPOTKOKPBUIBIX MTHUI] BO BpeMs Oypb
4.0co0u ABYX MONMy.JIsIMii OJHOTO BHJA:

a. MoryT ckpenmBaThCs M 1aBaTh IJI0JOBUTOE IIOTOMCTBO

6. MoryT ckpemunBaThCsi, HO IJI0OBUTOIO TOTOMCTBA HE JAAI0T



B. He MoryT ckpenuBarbes . MOTryT CKpeInBaThes ¢ 0COOSAMU IPYTUX BUIOB

5 IlacTOMIIHAS eI HAYHHAETCH:

a. C IPOJYLIEHTOB I'. C pACTUTEJIbHBIX OCTaTKOB

B. C JKUBOTHBIX OCTaTKOB JI. C HE)KUBON OPraHUKH

6.ApoMopd030M MOKHO CHUTATH CJeyIOLIHe KIIPHOOPETEeHHD):

a. YTpara mepcTHOro oKpoBa CJIOHaMU

0. IlosiBneHue ULl y IPECMBIKAIOIIUXCS U MX Pa3BUTHUE HA CyIIIE

B. YUIMHEHUE KOHEYHOCTEN JI0IIaan

r. [IoKpOBUTEIBCTBEHHYIO OKPACKY

7 S1BJIeHne, IPH KOTOPOM OPraHbl Pa3BUBAKOTCH M3 OJMHAKOBBIX IMOPHOHAIbHBIX
3a4YaTKOB, HMEIOT eIHHBII IJIAH CTPOEHMS], HO BBINOJIHAIOT pa3Hble GyHKIMHU:
a. aHayiorusi 0. TOMOJIOTUs

B. @J1anTanus I. KOHBEPreHus

8 Ilonyasinuio CYUTAIOT JIEMEHTAPHOM eIMHUICH IBOJTIONNH TAK KAK:

a. OHa o0J1aJjaeT 1eIOCTHBIM T'eHO(OHA0M, CIOCOOHBIM U3MEHSATHCS

6. 0cOOM MOMYMSAUN UMEIOT CXO/IHBII OOMEH BEIIECTB

B. 0COOM MONYJISIIUY OTIMYAOTCS pa3MepamMmu

I. OHa HE CIIOCOOHA U3MEHSTHCSI BO BpEMEHU

9 YkaxkuTe HeBepHoe yTBep:aeHue. Uanoanantanum BeayT K:

a. o01eMy moabeMy OpraHu3aIiu

0. pacceneHHIO 0cOOEH Ha HOBBIE TEPPUTOPUHU

B. BO3HMKHOBEHHIO NIPUCIIOCOOJICHU K cpezie 0OuTaHUs

I. POCTY YUCIICHHOCTH BHUJa

10 OxHol U3 NPUYHH, IO KOTOPOii ceiliyac He BOBHUKAIOT HOBbIe BU/IbI YeJIOBEKA
SIBJISICTCH

a. OTcyTCcTBHE PENPOAYKTUBHON M30JISLUU MEXKYy pacaMu

0. CX0JICTBO r€HOTHIIOB BCEX JIIOIEH

B. [IpuHaqe)xHOCTh pac K pa3HbIM BUAAM

I. YBeIM4eHne CKOPOCTH MepeIBUKEHUS

11.YesioBek nosiBuiIcs Ha 3eMuie:

a. B apxeiickyto spy 6. B maneo3oiickyto spy B. B Me3030iickyto r. B kaiiHo30HcKyt0
12.9Heprus CoJHIA UCIOIb3YeTCs VI 00pa30BAHMS OPIAaHMYECKHUX BEIECTB!
a. TosbKO IpogyLIeHTaMu

6. Tonbko mposylieHTaM U KOHCYMEHTaMH

B. BceMu yuacTHHKamMu OHMOII€HO3a, KpPOME PETYLIEHTOB

r. Bcemu yuactHukamu 61orieHo3a

13 Pacnamka nejuHbI € LeJbI0 BHIPAIIMBAHUS 36PHOBBIX KYJIbTYP — 3TO IpUMep
aecTBus pakropa

a. OMOTHYECKOro 0. A0MOTHYECKOTO B. OTPAaHUUYMBAIOIIETO T. AHTPOIIOTEHHOTO
17.BbIOpaTh NpaBUIILHO COCTABJIEHHYIO MUILEBYIO LIETb!

a. KneBep---mmenb-----Mblib-----1cTped 0. KieBep----sacTped----11Menb----MbIIlIb
B. [1IMenb---MblI1Ib----ICTpeO----KJIeBep I. SIcTped----MbIIIb----IIIMEIb---KJIEBEP

14. Boi0epurte Tpu BEpHBIX 0TBETA U3 LIECTH.

EctecTBeHHbIe OMOTEOIIEHO3bI XapaKTEPU3YIOTCS:

1) pa3BeTBICHHBIMU LETSIMHU MUTAHUS

2) NpOCTHIMU MULIEBBIMU LEMSMU



3) OTCYTCTBHEM BUIOBOTO pazHOOOpa3Hsi

4) neiicTBHEM eCTECTBEHHOTO 0TOOpa

5) 3aBUCHMOCTBIO OT JESATEIBLHOCTH YelIOBEeKa

6) yCTOWYUBBIM COCTOSITHUEM

15. K najieoHTOJIOTHYECKUM J10KA3aTeJIHCTBAM IBOJTIOIUH OTHOCSIT

1) ocTaTok TpeThero Beka y uenoBeka

2) oTreyaTKy pacTeHUH Ha MIacTax KaMEHHOTO YTIJis

3) okaMeHEeBIIINE OCTATKH MMarlOPOTHUKOB

4) poxaeHue JT0Aei ¢ TYCThIM BOJIOCSHBIM ITOKPOBOM Ha TeJje

5) dbunoreHeTHUECKUN PSIIT JTOMIAIN

6) KOITYMK B CKEJIETE YEJIOBEKA

16. YepTamu npucnoco0JIeHHOCTH K HeTOCTATKY BJIATH Y *KUBOTHBIX MYCTHIHU
SIBJISIIOTCSI

1) nHeBHOM 00pa3 )KU3HU 2) HOYHASI AKTUBHOCTD 3) OTJIOKEHHUE KUpa

4) BbICOKasi CKOPOCTb MEPEIBIKEHUS 5) TUIOTHBIE HAPYKHBIE TOKPOBBI

6) TOHKas KOa, MOKPBITAs CIIU3BIO

17. YcraHoBHUTE NOCJI€10BATEIbHOCTH MPOLECCOB reorpaguyeckoro
BU/1000pa30BaHuUsl.

1) pacripocTpaHeHue MIPU3HAKA B MOMYIISILIUU

2) MOSIBJICHHE MYTAIIMH B HOBBIX YCIIOBHUSX YKH3HU

3) obpa3oBaHue HOBOTO BUA

4) oTOOp 0cOOEH C TOJIC3HBIMH H3MEHCHUSIMHU

5) mpocTpaHCTBEHHAs U3OJISALUS MOMYIISIIHMA

18. YcTranoBuTe COOTBETCTBHE MEKIY MPOLECCOM, IPOUCXOASIIIMM B IpUpoae, U
¢opmoii 00pbOBI 32 cylIECTBOBAHHE

IMTPOLIECC ®OPMA BOPLBbI
a) 6oppOa Mex Ay 0COOSIMU MONYJSALUN 32 TEPPUTOPHIO 1) BHyTpUBHIOBas
0) UCIIOJIb30BAaHUE OJTHOTO BHJIA APYTUM 2) MeXBUA0Bas

B) COTIEPHUYECTBO MEXKIY OCOOSIMH 33 CAMKY
T') BBITECHEHHE YePHOU KPBICHI CEPOIl KPBICOI
JI)XHUIITHAYECTBO

19 laTph noJiHbIi pa3BepHYTHIH OTBET HA BONPOC.
Uewm npupoaHas 3KOCUCTEMA OTIANYAETCS OT arpO’IKOCUCTEMBI HA KOHKPETHBIX
npuMepax?
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