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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMMsbl MO OMOJIOTUHM TEOPETHUECKYIO OCHOBY ISl OMpE/IeTICHUS
NOJX0/I0B K (POPMHUPOBAHUIO COJIEpKaHUS ydyeOHOro mpeamera «buosorus» CcocTaBUIU:
koHuenryanbHble noioxenns GI'OC COO o B3auM000yCIOBICHHOCTH LIENIEH, CONEPKAHU,
pe3ynbTaToB 00yUeHHUs U TPeOOBAHUN K YPOBHIO MOJITOTOBKU BBITYCKHUKOB, MOJIOXKEHHUS 00
o0lMX LEeMsIX M MPUHLUIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI
cpennero oOmero oOpa3oBanus B Poccuiickoit ®expepanvu, a TakXKe IOJOXKEHUS O
cnenupuke OUONOTHH, €€ 3HAYECHWU B TO3HAHUM >KUBOM MPUPOABI U 0OecCleueHun
CYLIECTBOBAHMs  4eioBeueckoro oOmiectBa. CoOriacHO Ha3BaHHBIM  TMOJOXKEHUSM,
OTpe/ieNieHbl OCHOBHBIE (DYHKIIMU MTPOTPaMMBI 110 OUOJIOTHH U €€ CTPYKTYpA.

[IporpaMmma mno Ouonoruu JaéT MNpeAcTaBlICHUE O MLensix, o0 oOlmieil crpareruu
oOy4eHHs, BOCIIUTAHUS U PA3BUTUA OOYyYarOUIUXCS CpPEACTBAMU Y4e€OHOTO MpeaMeTa
«buonorus», omnpenenser o00sg3aTeNIbHOE NPEIMETHOE COAEpP)KAHUE, €ro CTPYKTYpY,
pacopeneneHue mo pasjenamM M TeMaM, PEKOMEHAYEMYIO MOCIIE0BATEIbHOCTh HU3YUYEHUS
y4eOHOro Marepuana ¢ y4E€TOM MEXKIPEAMETHBIX WM BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTHUKU
0o0pa30BaTeNbHOrO MPoIIECcca, BO3PACTHBIX OCOOCHHOCTEN 00yJaroIuXxcsl.

B mnporpamme 1o OMOJOTHMH TakKe YUYWUTHIBAIOTCS TPEOOBaHUS K ILJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM U MPEAMETHBIM pe3ysibTaTaM OOy4eHus B (OpMUPOBAHUU
OCHOBHBIX  BHJIOB  Y4Y€OHO-TIO3HABATENbHOW  AESATEIbHOCTU/YUEOHBIX NEUCTBUI
00y4YaroIMXCsl M0 OCBOSHUIO CO/ICPKAHUS OMOJIOrMYECKOr0o 00pa3oBaHUsI.

B nporpamme no 6monorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHIIUIL
MPEEMCTBEHHOCTH B H3y4YeHMH OWOJOruu, Onarojaps 4YeMy B HEH MpoCMaTpyBaeTCs
HaIpaBJICHHOCTh HA pa3BUTHE 3HAHUM, CBSA3aHHBIX C (POPMUPOBAHUEM ECTECTBEHHO-
HAay4YHOIO  MHUPOBO33PEHMS, LEHHOCTHBIX OpPHEHTALMA JIMYHOCTH, 3KOJOTHYECKOTO
MBIIUICHUS, MPEACTABICHUN O 3J0pOBOM 00pa3e *U3HU U OEpeKHbIM OTHOILIEHHUEM K
OKpyXXaromield npupomHoit cpeae. Iloatomy Hapsay ¢ u3ydeHHeM oOIIeOHOIOTHYeCKUX
TEOpUH, a TAK)KE 3HAHUN O CTPOCHUM JKUBBIX CUCTEM PA3HOIO PAaHTa U CYIIHOCTA OCHOBHBIX
MPOTEKAIOIMX B HHUX MPOLUECCOB B MporpaMme IO OHOJIOTMH YAEJIEHO BHHMAaHHE
MCIIOJIb30BAHUIO TIOJIYYEHHBIX 3HAHUN B MOBCEIHEBHOM JKU3HU JIJISl PEUICHUS MPUKIIATHBIX
3aay, B TOM 4YHcCIie: NpOo(UIAKTUKU HACJIEJCTBEHHBIX 3a00JIeBaHUN 4YeJNOBEKa, MEIUKO-
TEeHETUYECKOTO  KOHCYJIbTUPOBAHUSA, OOOCHOBAaHHUSI JKOJIOTUYECKH  IIeJIeCO00pa3HOTo
MOBEACHUS B OKPYXKAIOLIEW NPUPOAHOM Cpele, aHaIu3a BIUSHUSA XO35HUCTBEHHOU
JEeSATEIBbHOCTH YEJIOBEKa Ha COCTOSIHUE MPUPOIHBIX M UCKYCCTBEHHBIX SIKOCUCTEM. Y CUIICHHE
BHMMAaHMS K IPUKJIAJHON HAMPABIEHHOCTH y4eOHOTo npeamera «buoaorus» mpoJIuKTOBaHO
HEOOXOAMMOCTBIO OOECNeYeHUs] YCIOBUN IS PEIICHUs OJHOW W3 aKTyaJbHBIX 3a1a4
IIIKOJIBHOTO  OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas mpesnosiaraeT GOpMHpPOBAHUE Y
00y4Jaronmxcsi CIOCOOHOCTH aIalITUPOBATHCS K M3MEHEHUSM JTMHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpenHero oOiiero o0pa3oBaHMs 3aHUMaeT BaxxHoe Mecto. OHa
oOecnieunBaeT (HopMHUpPOBaHHE y O0YUAIOUINXCS MPEACTABICHUN 0 HAyYHOW KapTHUHE MHpA,



pacmupsier U o000IIaeT 3HaHHUS O JKUBOM MpUPOAE, €€ OTIMYUTEIBHBIX MPU3HAKAX —
YPOBHEBOW OpPraHM3alM{ W 3BOJIOLMUH, CO3MAET YCIOBUS UIA: NO3HAHMS 3aKOHOB >KUBOU
npupobl, (opmupoBaHUs (YHKIHMOHAIBHOW I'PAMOTHOCTH, HABBIKOB 3JI0pOBOTO MU
Oe3omacHOro oOpa3a >KM3HHU, SKOJOTMYECKOTO MBILIUIEHUS, LEHHOCTHOTO OTHOIIEHHUS K
KUBOU IPUPOJE U YEIIOBEKY.

bonbmioe 3HaueHue OMONOTHS HMMEET TaKXKe [UIsl PEIICHUs BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX 3a7ad CpPETHEro oO0Iero o0pa3oBaHUs, COLUATM3AINN OO0YJarOIIMXCS.
N3ydyenune Ouosoruu oOecnedyuBaeT YCIOBUS UId (POPMHUPOBAHUS HHTEIIEKTYaJbHBIX,
KOMMYHHUKAIIUOHHBIX ¥ MH(QOPMAIMOHHBIX  HABBIKOB, 3CTETUYECKOW  KYJBTYpHI,
CHOCOOCTBYET MHTETPALUU OMOJIOTMUYECKUX 3HAHUH C MPEACTABICHUSIMU U3 APYTUX YUeOHBIX
NpeIMeTOB, B YaCTHOCTH, (pu3uKu, XumMuu U reorpaduu. Ha3BaHHBIE MOJIOKEHUA O
MpeHa3HaYeHUN Y4eOHOoro mnpeamera «bHOJOrWs» COCTaBWIM OCHOBY JUISl OIpPEAESICHUs
MOJIXOJI0B K OTOOPY U CTPYKTYPHUPOBAHUIO €r0 COJNEPKAHUS, IPEJICTABICHHOIO B IPOTPAMMeE
1o OMOJIOTUH.

Ot6op copepxxkanusi yueOHoro mpeamera «buonorus» Ha 0a30BOM  ypOBHE
OCYHIECTBJIEH C MO3HMLMKA KyJIbTypOCOOOPa3HOIO MOAX0/a, B COOTBETCTBUM C KOTOPBIM
oOy4Jaroniyecs: JOJKHbI OCBOUTh 3HAHUSA M YMEHMS, 3HAUMMBbIE JUIsl (DOPMHUPOBAaHUS OOLIEH
KYJbTYpPBI, OIPEACIAIOIINE AI€KBATHOE IOBEJACHHUE YEJIOBEKA B OKPYKAKOLIEH NPUPOAHON
cpene, BocTpeOOBaHHBIE B MOBCEIHEBHOW XU3HU M IMpaKkTUYECKON aestenbHOCTH. Ocoboe
MECTO B 3TOU CUCTEME 3HAHNUW 3aHUMAIOT JIEMEHTBI COAEPKaHUs, KOTOPBIE CIIYy’KAaT OCHOBOU
st GOpMHUPOBaHUS MPEICTABIECHUN O COBPEMEHHOM €CTECTBEHHO-HAYYHOI KapTUHE MUpa U
LEHHOCTHBIX OPUEHTALMSIX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'yMaHH3alUU OHOJIOTMYECKOTO
o0pa3oBaHUs.

CrTpyKTypupoBaHHE COJEp>KaHUS y4yeOHOro Marepuaja B IMPOrpaMMe IO OHOJIOTHH
OCYILIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHHUS 3HAHUN 00 OTJIMYMUTENIbHBIX
OCOOEHHOCTSIX KUBOM MPUPOABI, O €€ YPOBHEBOM OpraHM3aluMud MW 3BOJOLMH. B
COOTBETCTBUM C 3TUM B CTPYKType yueOHOro nmpeamera «bruosorus» BbIJIEICHBI CIEIyIOIINe
cozeprkaresbHble TUHUN: «buosorus xak Hayka. MeTtoabl HaydHOro Nno3HaHus», «Knerka
Kak Ouosornueckas cucrema», «Opranusm kak Ouojorumyeckas cuctemay, «Cucrema u
MHOT000pa3re OpraHuyecKoro Mupa», «IBOJIOLMS >KUBOW MNPUPOIBD, «IKOCUCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

Lenp m3yuenus yueObHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJIAJICHUE
OoOy4aroIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpPraHU3allMM >KUBBIX CHUCTEM
pa3HOro paHra M MpPHOOpETEeHHWE YMEHHUI HCIIOJIb30BaTh A3TH 3HAHUS MJS TPAMOTHBIX
JICHCTBUI B OTHOIIEHMH OOBEKTOB >KMBOW NMPHUPOABI U PEIICHUS Pa3TUYHBIX >KU3HEHHBIX
npo0Jsem.

JoctxkeHue 1enu u3ydeHus ydeOHoro mpeamera «buosorus» Ha 06a30BOM ypOBHE
o0ecreunBaeTcs PelICHUEM CIEAYIOIUX 3a/1ay:

OCBOEHHE OOYYAIOIIMMHCA CHCTEMbl 3HAHUNA O OMOJIOTUYECKUX TEOPHUSX, YUCHHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPaBUiIaX, CIyKallUX OCHOBOW 751 (hOpMHUPOBAHHUS
IPEICTABICHUNA O €CTECTBEHHO-HAy4YHON KapTHHE MHMpA, O METOAAX HAy4HOro IO3HAaHUS,



CTPOCHHH, MHOTO00pa3ud U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3allvu,
BBIJIAIONUXCS] OTKPBITHSX U COBPEMEHHBIX UCCIEIOBAHUSAX B OUOJIOTHHY;

dopMupoBaHre y 00y4YarONIUXCs MO3HABATEIbHBIX, HHTEIUICKTYATBHBIX M TBOPUYECKHIX
CIIOCOOHOCTE B TIpoIlecce aHaMM3a JaHHBIX O IMYTSIX Pa3BUTHS B OMOJOTUM HAyYHBIX
B3TJISAI0B, HJICH U TIOJIXO/IOB K M3YYCHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpTaHU3AIINH;

CTaHOBJICHHE Yy OOydarommxcs oOImell KymbTyphl, (DYHKIHMOHAIBHOM TPaMOTHOCTH,
pPa3BUTHE YMEHHI OOBSCHATHh M OIICHUBATH SIBIICHUS OKPYKAIOMIETO MHPA KUBOU MPUPOIBI
Ha OCHOBAHWH 3HAHW U OTIBITA, TONyYEHHBIX TIPU U3YYCHUN OMOJIOTHH,

dopMupoBaHre y 00y4arONIMXCcs YMEHUN HILTFOCTPUPOBATh 3HAYCHUE OMOJOTHIECKIX
3HaHUW B MPAKTUYECKOU JEATCIBHOCTH YENOBEKa, Pa3BUTUU COBPEMEHHBIX MEIMIIMHCKHX
TEXHOJIOTHI U arpoOMOTEXHOIOTHH;

BOCIIUTaHHE yOEXAEHHOCTH B BO3MOXXHOCTH TIO3HAHMS YEIOBEKOM KHUBOW MPHPOJIBI,
HEOOXOUMOCTH OEpeKHOr0 OTHOLIEHUS K HEH, COOJIOJEHUS STUYECKUX HOPM IIpH
MIPOBEICHUH OUOJIOTHYECKUX UCCIIEOBaHUIA;

OCO3HaHHWE IEHHOCTH OMOJOTUYECKUX 3HAHUN TSI TIOBBIIICHUS YPOBHS SKOJIOTHUECKOM
KYJBTYPHI, JUTsl (POPMUPOBAHUS HAYIHOT'O MUPOBO33PEHUS;

MpUMEHEHNEe TTPUOOPETEHHBIX 3HAHUK M YMEHHUHA B TIOBCETHEBHOM JKU3HU JIJIS OIEHKH
MOCJIEACTBUM CBOEM JESATENIbHOCTH MO OTHOIIECHUIO K OKpYXKaloIlel cpeie, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAaHUE U COOJIIO/IEHUE Mep MPO(UIAKTUKU 3a00JIEBaHU.

B cucreme cpennero ob6miero oo6pazoBanusi «buosorus», uzydaemas Ha 0a30BOM
YpOBHE, SIBIISETCS 00s3aTENBHBIM YYeOHBIM MPEIMETOM, BXOISIIMM B COCTAaB MPEIMETHOU
obnactu «EcTecTBeHHO-HAyUYHBIE TPEIMETHI.

st uzyuenus Ouwonorud Ha O0a30BOM YpOBHE CpEAHET0 OO0IIero oOpa3oBaHUs
orBoautcs 68 wacoB: B 10 kimacce — 34 yaca (1 vac B Hexmenio), B 11 kimacce — 34 yaca (1 gac
B HEJEIIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. BuoJiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, Quiiocopuei, STUKON, 3CTETUKON U MPaBOM.
Ponp Ouwosormm B (OpPMHUPOBAHMHM COBPEMEHHOW HAyYHOW KapTHHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOUM MPUPObI (HAOII0ACHUE, SKCIEPUMEHT, ONKUCAHUE,
U3MEpeHue, KiaccupuKalus, MOJACIMPOBAaHUE, CTaTUCTUYecKas o0paboTKa
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabnuibl 1 cxeMbl: «MeTobl TO3HAHUS )KUBOW TTPUPOIBD.

JlaGopaTopHble U MPAKTHYECKHE PA0OTHI:

[Ipaktuueckass pabora Ne 1. «Mcrmonb3oBaHuEe pa3aMYHBIX METOJOB MpPH
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3ALUS.

Kussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTiandne
YKUBBIX CUCTEM OT HEOPTAaHUYECKON MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPTAaHU3MEHHBIM, MNOMYJSIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTreoIeHOTHYECKHH ), OMoChEpPHBII.

JdeMoHCTpaum:

Tabnuiel 1 cxeMbl: «OCHOBHBIC MPU3HAKHU KU3HUY», «YPOBHHU OpraHU3aIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: Moaenb Mojiekyisl JJTHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKHM. XHUMHUUYECKUE DJIEMEHTHI: MAKPOIJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOALI M MHUHEpaJIbHBIX BemlecTB B Kkietke. lloamepskanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u ctpoeHue OeNKOB. AMHUHOKHCIOTHI — MOHOMEpPBI OEJKOB.
He3ameHnnmblie 1 3aMEHUMBIE aMHUHOKHUCIIOTHl. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl ~O€ITKOBOM MOJIEKYJIbl (TIepBUYHAs, BTOpPUYHAs, TpETUYHAA W
YETBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIIUN OEIKOB.



depmeHTsl — Owonormyeckue Katanmzatopbl. CrTpoeHue  (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpaTtHas cnenuguuHoctb. KodepmeHntsl. BuramuHbl.
Otnnuus pepMEeHTOB OT HEOPTAHUUYECKHUX KAaTallu3aTOPOB.

VYrineBonpl:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JAe30Kcupud03a),
aucaxapunpl  (caxaposa, JIaKTO3a) W ToJiMcaxapuibl (Kpaxmall, TJMKOIEH,
HesuTo03a). buonornueckue GyHKIUN YTIIEBOAOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounbl. [uapodunsHO-
ruapodoOHbie  cBoiicTBa. buomornueckue Gynkuuu gunugoB. CpaBHEHHE
YTJIE€BOOB, OCJIKOB U JIMIHJIOB KAK UICTOYHUKOB SHEPTHH.

HykneunnoBeie kucnotel: JIHK wu PHK. Hykneotuasr — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJHK. Ctpoenue u ¢pynkiun PHK.
Buast PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o kietke. Knetounas Teopust — npuMep B3auMOJICHCTBUS
ujei 1 paKkToB B HAYYHOM MO3HAHUU. MeTOoIbI U3y4eHUS KIICTKH.

Krnerka xak menoctHas >kuBas cucrema. OOmme NpU3HAKU — KIIETOK:
3aMKHyTas HapyxHas meMOpana, Mmosekyybl JJHK kak renermueckuid ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: JyKapuoTHuecKass W Mpokapuotruuyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
AYKApUOTHYECKON KJIeTKU. (OCHOBHBIC OTJIWYHS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHOM KIIETKU.

IToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAS CTEHKA, TNIMKOKAJIHUKC, UX
dbynkuuu. [Tnazmatudeckas memOpana, e€ cBoiicTBa u ¢pyHkuuu. [{uronnazma u eé
opranousibl. OnHomeMOpanHbie opranouabl kietku: JIIC, ammapar [Nombmxw,
an30combl. [loayaBTOHOMHBIE OpraHOWIbI KJIETKH: MHUTOXOHJPHWH, IIJIACTHJBL.
[IpoucxoxaeHne MUTOXOHIApUM u 1iactud. Buasl mnactua. HememOpaHHbIe
OpraHOMJIbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA LEHTP, LEHTPHUOIU, PECHUYKH,
KryTUKU. OyHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsaropHslid 1eHTp KieTku. CTpoeHue sjpa: siaiepHas o00104Ka,
KapHoIlUia3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIETKE.

JlemoncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. [lIBann, M. Illneiinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Hunarpammel:  «PacnpeneneHne XMMHYECKUX DJIEMEHTOB B HEKHBOU
npupoze», «Pacrpenenenne XuMUIeCKUX 3JIEMEHTOB B dKUBOU MTPUPOJIEN.

Tabmuubr u cxembl: «llepuoanueckas Tabiuila XUMHUYECKHX DSJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbI», «bruocunTes 6enkay, « CTpoeHne MOJIEKYJIbl OeTKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotel. JJHK», «Ctpoenue Mosexysbl



AT®», «CtpoeHne 3yKapHUOTUYECKON KIETKH», «CTpOEHUE KUBOTHOWU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOEHHME NPOKAPUOTHUYECKOM KIIETKU,
«CTpoeHue sipa KICTKI», « YTIeBOAb», «JIumuabn.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyAOBaHHE [JIsi MPOBEICHUS
HAOJMIOACHUM, HM3MEpPEeHUH, SKCIEPUMEHTOB, MHKpPOIpEnaparbl PacTUTEIbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

JlabopaTopHble U MPpaKTH4YeCKHe padoThI:

Jlabopatopnass pabora Ne 1. «M3yueHue KaTaJIUTUYECKONW AaKTUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMIIIa3bl UK KaTajaasbl)y».

JlabopatopHass pabota Ne 2. «M3ydeHue CTpoeHUs KIETOK PACTCHUI,
JKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M uX
OMHCAHUEM.

Tema 4. )KuznenesiTeIbHOCTb KJIETKH.

OOMeH BeniecTB, Wi MeTa00IU3M. AcCUMMIISIMS (TIIIaCTUYECKU OOMEH) U
JUCCUMMWJISALUS (SHEPreTHUeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Ipolecca
MeTrabonn3ma. Pojib 3aKOHOB COXpaHEHHs BEIIECTB M SHEPIMH B MOHUMAHHH
MeTaboJu3Ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIi. Ponbs dhepMeHTOB
B OOMEHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHoBas (a3sl  (QorocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HaAUCHUE (DOTOCUHTE3A JJIsl KU3HU
Ha 3emsie. Biausinue ycioBuil cpeipl Ha (POTOCHHTE3 U CHOCOOBI MOBBIIIECHUS €0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHU.

XeMOCHHTE3. XEeMOCHHTE3UpYIole OakTepun. 3HAaUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

OHepreTudeckuii oOMeH B KieTke. PacmieniieHue BemiecTB, BbLAEIECHUE U
aKKyMYJIMpPOBAHHE DSHEPIMM B KIETKE. OTalbl HSHEPreTHYecKoro oOMeHa.
['mukonu3. bpoxxenue u ero Buubl. KHCIOpOAHOE OKHUCIEHHE, WA KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. OddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peaknuu wMarpuuyHoro cunHte3a. ['enHernueckas unpopmanmus u JHK.
Peanuzauus reHetmdyeckoil MHPoOpManuu B KIeTKe. ['€HeTHMUeCKHil KOl U €ero
cBoiicTBa. Tpanckpunuus — marpuunblii cuaTe3 PHK. Tpancnsauus — OuocunTes
Ooenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKucIOT. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Hexnerounsie ¢hopmbl sxu3au — BUpychl. Mcropust otkpeitust Bupycos (/. U.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacTeHuid, >KUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonepunura yenoseka (BUY) — BozOynurens CIIN/a.



OOpatHast ~ TpaHCKpWILHMsA, peBepraza ©  uHTerpasza. llpodwunakrtuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

[Toptpetsl: H. K. Kosbnios, 1. 1. iBanoBckuii, K. A. Tumupsses.

Tabmumbr 1 cxembl: «Tumbl muTaHusy, «Metabomusm», «MHUTOXOHIPHU,
«JHepreTuyeckuii oOMen», «Xmaopornact», «Dorocunredn, «Ctpoenune JHK»,
«Ctpoenue u GyHKIIMOHUpOBaHUE reHay, «CunTte3 Oenkay, «['eHeTnueckuii Koay,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH nukia Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

Oo0opynoBanue: monenu-anummkanuu «Y apoenne JHK u Tpanckpunms»,
«buocunres 6enkay, «CTpoeHUEe KIETKW», Mojenb cTpykTypsl JTHK.

Tema 5. PazMHOkeHUE M MHANBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kierounblii 1y, WM KU3HEHHBIM IUKI KieTkd. MHTepdasza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdasze. Permkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HAbOp — KapUOTHII.
JunnouaHeli W TalIOUgHBIA ~ XpOMOCOMHBIE  HAOOphl.  XpOMAaTHBI.
[{utonoruyeckue OCHOBBI Pa3MHOXKEHUS M  HUHAUBUAYAIBHOTO  Pa3BUTHS
OpTaHU3MOB.

Henenue kinetku — Muto3. Craauu mutosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBIC MUTO3A.

[Tporpammupyemas rubenb KIETKH — aronTo3.

@opMbI pa3MHOXKEHHSI OpPraHU3MOB: Oecrosioe U mojaoBoe. Buabl 6ecnosoro
Pa3MHOXKEHUS: JIEJICHUE HAJIBOE, II0YKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pa3MHOkKeHUE. VICKycCcTBEHHOE KIIOHHUPOBAHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIsl CEJIECKIIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTJINYUS OT OECIOJIOTO.

Meito3. Cragum meino3a. IIporecchl, MpoUCXOOAIIME HA CTaausIX Meio3a.
IToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuit cmpicin u
3HAYEHHUE MEno03a.

['ameTtorenes — mporecc 00pa3oBaHMs TIOJNIOBBIX KIETOK Yy JKHBOTHBIX.
[TonoBeIie kemne3bl: CEMEHHUKM U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE IMOJOBBIX
KJIETOK — TameT (CrepMaTo30uj, SIMIEKJIeTKa) — CIepMaToreHe3 W OBOTIEHE3.
OcoOEHHOCTH CTPOEHUSI SMIEKIETOK W CcrnepMaro3ouaoB. OII010TBOPEHUE.
[Taprenorenes.

NunuBumyanpHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBLHOE Pa3BHUTHE
(amOpuorenes). DTanbl SMOPHOHATBLHOTO PA3BUTHSL Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOJieHne, TracTpyssnus, opraHoreHes. lloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsSMOe, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIlbl Ha Pa3BUTHE OPTaHU3MOB, (AKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAECHHBIC
YPOJACTBA.

Poct u pazButue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOCHUE
CEMEHHU, CTA/INU PA3BUTHS.

JdeMoHCcTpanuu:

Tabmuupr m cxeMmbl: «DOpMBI pPa3MHOXKEHHSI OpPraHU3MOBY», «JlBoiHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHHi», «BereratnBHOe pa3sMHOXKEHUE
pactenuity, «Jlenenune kinetku Oaktepuit», «CTpOCHHE IIOJOBBIX KIETOK,
«Ctpoenune xpomocoMbl», «Kiertounsli 1ukn», «Pemmukanus [JHK», «Mwuto3y,
«Menosy», «llpsmoe u HenpsaMoe pazButue», «l'amerorenes y MIEKONMUTAIOMNX U
4yesnoBeka», « OCHOBHBIE CTaIU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30u sl
MJICKOITUTAIOLIETO», «SMIIEKIIeTKa MIIEKONUTAIomEro», «Kapnokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHash MOJENIb-alIuIiMKanus «JleneHne KIeTKu», MOJIEIb
JIHK, monens MeTtadha3zHO XPOMOCOMBI.

JlabopaTopHblie U MPAKTHYECKHE PA0OTHI:

Jlabopatopuass pabora Ne 3. «HaOmromenme MHTO3a B KIIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

Jlabopatopnass pabora Ne 4. «/3ydeHuwe cTpoeHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacjiencTBEeHHOCTh U H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetnku. Mcropus pa3BuTus reHeTUKHA. Poib nuTonoruu
U OMOpPUOJIOTUU B CTAaHOBJICHHHM Te€HETUKH. Bkiag poccuiickux u 3apyOesKHBIX
Y4€HBIX B pa3BUTHE TEHETHKU. MeToapl TeHeTUKH (THOpPUI0IOTHUYECKHi,
LIUTOT€HETUYECKUM, MOJEKYISIpPHO-TeHETUUeCKui). (OCHOBHBIE TI€HETUYECKUE
noHsTusA. [ eHeTnyeckass CHMBOJIMKA, UCMOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HACJIEIOBaHUSI MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuHoe CKpelmuBaHue. 3aKOH eauHO-00pa3usi THOPHJIOB IEPBOTO
nokoneHusd. [IpaBuino JOoMUHUpOBaHMS. 3aKOH paCIICIUICHHS  MPU3HAKOB.
['unoresa yucrorsl ramer. [1oaHOE U HEMOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe  CKpemuBaHWe. 3aKOH  HE3aBUCHUMOTO  HAcCJIeOBaHUS
npu3HakoB.  lluToreHeTHMYEeCKME  OCHOBBI  JUTHOPHIHOTO  CKPCUIMBAHMUS.
Ananusupymolee ckpenpanue. Mcrnonp30BaHne aHaIM3UPYIOLIETO CKPEIIUBAHUS
JUJISL OTIPEICSICHUS] TEHOTUIIa OCOOHU.

CuerienHoe HacienoBanue mnpusHakoB. Pabdora T. Moprama 1o
CLUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOpHS HACIEICTBEHHOCTH. | €eHETHUECKUE KapTHI.



I'enetuka moma. XpoMOCOMHOE OMpeAesieHUe Mmoyia. AyTOCOMBI U TOJOBBIE
XpoMOCcOMBI. ['oMoramMeTHele W rereporameTHble opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BH/IbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECICTBEHHAS.
Ponp  cpempl B HEHACIENCTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN s ¥ BapUaIlMOHHAS KPUBas.
Hopma peakumu npusHaka. KoJn4ueCcTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOopMa peakunu. CBoicTBa MOIUDUKAIIMOHHON U3MEHYMBOCTH.

HacneactBenHasi, WM TEeHOTUIMYECKas, H3MEHYMBOCTh. KoMOuHaTHBHas
W3MEHYUBOCTh. Melo3 W TI0JIOBOM TpOIeCC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTanimonHas u3MeHUnBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TCHOMHBIE. YacToTa U NMpUYMHbI MyTaluii. MyTareHHbie (akTOphI.
3aKOH rOMOJIOTMYECKUX PSAAOB B HAacJAeACTBEHHOU n3MeHunBocty H. . BaBuiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka wenoBeka. Kapuorun denoBeka. OCHOBHBIE METONBI T€HETHUKHU
YeJIOBEKa: TCHEAJIOTHISCKHM, OJTM3HEI[OBBIM, [IMTONCHETUYCCKIUI, OMOXUMHUYICCKHM,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOIIBIO
[M[[P-ananu3a. HacnencrBennoie 3a00JeBaHUsA YEIOBEKAa: TEHHbIE O0OJIe3HH,
00JIE3HU C HACIEICTBEHHON MPEIpPacloIoKeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIE KIETKH. [IpUHIMIIBI
3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHHS TEHETHUYECKUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUCHUE MEIUIIMHCKOU
TeHETHKHU B TIPEIOTBPAIICHUH U JICYCHUH T€HETUYECKUX 3a00JICBaHUI YeIOBEKa.

JlemoHncTpanum:

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

Tabmuet u cxembl:  «MoOHOTMOpUIHOE  CKpEIIMBaHHUE U €ro
IUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS W €ro IUTOTCHETHYeCcKast
OCHOBa», «3aKOH YHUCTOTHI raMeT», «JIUruOpumaHOe CKperiuBaHue,
«uTomornyeckue OCHOBBI JTUTHOPHUIHOTO CKpEIIMBaHUsIY, «Meio3,
«B3anmoAencTBUE QJUICNIBHBIX TE€HOB», «l'€HETHYEeCKHWe KapThl PACTECHHI,
JKUBOTHBIX M 4YEJOBEKa», «l'€HeTMKa moJia», «3aKOHOMEPHOCTH HAaCJIEIOBaHUs,
CUEIJIEHHOTO ¢ Tmojom», «Kapuotunbsl 4YenoBeka H KUBOTHBIX», «Buisl
U3MEHYUBOCTHY, «MoaudukanmonHas H3MEHUYMBOCThHY», «HaciemnoBanue pesyc-
bakTopay», «I'eHeTrKa rpynn KpoBu», « MyTalluOHHASI U3BMEHYUBOCTHY.

O6opynoBanue: MojenU-anmIuKanun «MOHOTHOPUIHOE CKPEIIUBAHUE,
«Henonnoe nomuHupoBaHue», «JurnbpunHoe ckpeniuBanue», «llepexpéct



XPOMOCOM», MHKPOCKOII M MHKpompernapaT «J[po3odunay (Hopma, MyTanuu
(bOpMBI KPBLIIbEB U OKPACKH Teja), Tepdapuit «['opox moceBHOM».

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

JlabopatopHasi padota Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTUOPHIHOIO U
JUTHOPUIHOTO CKPEIIMBAHUS Y JPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax.

JlabopatopHas padota Ne 6. «/3ydueHne Moau(pUKAIMOHHON H3MEHINBOCTH,
IIOCTPOECHUE BAPUALIMOHHOTO PsA/Ia U BAPUALMOHHON KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 myTtanuil y apo30¢uiabl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME W aHaIW3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexunsi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekups Kak HayKa W IMpouecc. 3apOKICHHUE CEIEKUUH W JTOMECTHKALIHS.
VYuyenue H. WM. BaBuimoBa o0 1EHTpax TNPOUCXOXKIEHUS U  MHOT000pasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOXKICHUS TOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMH. MacCoBbIil 1 MHAUBUYAIbHBI OTOOPHI B
CEJEKIIMM pPACTEHMHW M KUBOTHBIX. OIEHKa JKCTepbepa. DBIM3KOpOIACTBEHHOE
ckpenuBanue — HHOpuauHT. Ywucras nunHus. CKpenyBaHUE YHUCTBIX JIMHHM.
['ereposuc, wnu rubpunHas cuiia. HepoJcTBEHHOE CKpelIMBaHUE — AyTOPHJIMHT.
Otnanénnas rubpummzamuss U e€ ycnexu. VICKyCCTBEHHBI MyTareHe3s W
MOJyYCHUE TIOJMUIUIONJOB. JIOCTMIKEHUSI CENEeKUUM PAaCTCHUM, >KUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonmorusi kak oTpaciib MPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTarbl
co3ganusi pexomoOuHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHxeHepusd. Knertounsie KynbTypbl. MUKPOKIIOHAIIBHOE Pa3MHOKEHUE PACTCHUM.
KinonupoBanve BBICOKOMPOAYKTHUBHBIX CEIIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.

DKkoJlorMyeckue W 3thdeckue  mpobiembl. MO —  reHeTHuyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpers: H. 1. BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel U cxeMbl: kKapTta «LleHTpbl TPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacteHumity, «Otnanénnas ruopuau3anus», «Padoter akagemuka M. ®@. Banosay,
«Ilomumnounus», «OO0beKTH OuotexHonoruny, «Kietounsie KyJabTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHoC reHOB, XPOMOCOMY.

O6opynoBaHue: MYJISDKH TUIOJIOB M KOPHETIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuii «CeabCKOX03SIICTBEHHBIE PACTCHUS.



JlabopaTopHble U MPaKTH4YeCKHe padoThI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHKEHHUSI CEJIEKUUU PACTEHHN H
YKUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4acTOK, B TEIUIMYHOE XO3sCTBO, J1ab0OpaTopuio
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIOLIUOHHAS OUOJIOTHSL.

[Ipennocbuiki BO3HUKHOBEHHUS 3BOJIIOIIMOHHON TEOPUHU. IBOJIOIMOHHAS
Teopust U €€ MecTo B OMOJOTMU. BiusHuEe 3BOJIIOIMOHHONW TEOPUM HA PA3BUTHE
OMOJIOTUH U APYTUX HAYK.

CeuzerenscTtBa 3Bomonuu. IlaseoHTONIOrMUECKHE: TOCIEA0BATEIBHOCTD
NOSIBJIEHUS BHJIOB B TMAJEOHTOJIOIMYECKOW JIETONUCH, NEpeXOAHbIe (QOPMBI.
buoreorpaduueckue: cxoIcTBO U paziuune payH u Gpop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHUECKHE: CXOACTBA M pa3auuus SMOPHUOHOB pPa3HbIX BHJIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIIOTHYHBIE,
pyIUMEHTapHblEe OpraHbl, aTaBU3Mbl. MOJNEKYIIPHO-OMOXMMHUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OJIMYECKMX ITyTEeH y BCEX
OpraHU3MOB.

OBomonuonHas teopuss Y. [apBuna. IlpeanochulkKu BO3HUKHOBEHHS
napBuHM3Ma. JIBIDKyIME CHUJIBI 3BOJIOUMU BHIOB 10 JlapBuHY (M30BITOYHOE
Pa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs] U3MEHUYNUBOCTD,
O0opb0a 3a CylllecCTBOBAHUE, €CTECTBEHHBI OTOOD).

Cunrernueckas teopust 3Bomouu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MukposBosonus. [Tonynsnus Kak eIMHNIA BUIa U SBOJIOLINH.

JBrokymue cuibl ((pakTopbl) SBOJIONUKA BUAOB B Mpupojie. MyTalMOHHbIN
npolecc U KOMOMHATHBHAs HM3MEHYUBOCTh. [lomynsinrOHHBIE BOJHBI U JAperd
reHoB. M3omsuust u Murparusi.

EctecTBeHHbIll 0TOOp — Hampasistoumi ¢aktop 3Bosonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoO0aeHHOCT, OPraHM3MOB Kak pe3yibTarT 3Bojtonuu. [Ipumepsr
MPUCTIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl B UTNO-a TN TAIIHH.

Bun u BumooOpazoBanme. Kpurepuum Buga. OcHoOBHbBIE  (DOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJIOrHIeCcKoe.

MaxkposBomonusi.  dopmbl  3BosOLMK:  (puUIeTHYECKAs, JUBEPreHTHas,
KOHBEpreHTHasi, napauienbias. HeoOpaTtuMocTh 3BOTIOIMH.

[IporcxoxneHne OT HeCNeUHATM3UPOBaHHBIX MNpeakoB. [Iporpeccupyromas
crienuan3anrs. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:



[Toprpetsr: K. JIunneit, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K.
M. bap, 3. I'ekkens, ®. Mromnep, A. H. CeBeprios.

Tabmuupl u cxemsbl: «Pa3BuTHE OpraHMYECcKOro Mupa Ha 3eMiiey, «3apoabIln
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
CyllecTBOBaHMe», «EcTecTBeHHBIM 0TOOp», «MHOroo06pasue COpToB pacTEHUI»,
«MHoroo6pazue  mopos  KUBOTHBIX»,  «[lomymsauum»,  «MyTanuoHHas
U3MEHYHUBOCTEY, «ApomMopdoswry, «Mmmoamantarumy, «OO0mmas aereHeparus»,
«/IBmxymue cuibel 3Boirounny, «Kapra-cxema wmapmpyra myremectBus Y.
Hapsunay», «boprba 3a cymectBoBanue», «lIpucrnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHUE, « IKOJOTUUECKOE BUI000PAZOBAHUEY.

OOopynoBaHue: KOJJIEKIIUS HACEKOMBIX C Pa3IM4YHBIMU THUIIAMH OKpPACKH,
Ha0op MIOAOB U ceMsiH, Kosuiekiusi «lIpuMepsl 3alMTHBIX MPUCIOCOOJIECHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHbBIE HANPABICHUS 3BOJIOLUN», OOBEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpapuueckass kaprta Mupa, KoOIEKIUs «DOpPMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojenb ammiukanus «llepekpéct
XpOMOCOM», BIaXxHble Tmpenapatel «Pa3zButne  Hacekomoro», «Pa3Butue
JSATYHIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MmyTaruu ¢GopMbl KPBUIbEB U
OKpacKH TeJa).

JlabopaTopHble U MPpaAKTHYECKHUE PA0OTHI:

Jlabopatopuast padora Ne 1. «CpaBHeHue BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIO».

JlabopaTtopHas pabota Ne 2. «Omnucanvue MpUCIIOCOOIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHNeE U Pa3BUTHE KU3HU HA 3eMue.

JloHaydHble TpPEACTABICHUS O 3apOXKICHUM >KU3HU. HaydyHble Trumnoressl
BO3HMKHOBEHHUSI >KM3HM Ha 3emje: aOuoreHe3 M MaHCIEpMHUA. XUMHUYECKas
HBOMIONMUS. AOHMOTEHHBIM CHUHTE3 OPraHUYECKHX BEIIECTB U3 HEOPTaHWYECKHUX.
DKCIepUMEHTAIbHOE MTOATBEPAKACHUE XUMUYECKON 3BOMONUHA. HavanbHble 3Tanbl
ounonornyeckoi sBomonuu. ['mmoreza PHK-mupa. @opmupoBanne MemMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHUE MPOTOKIETKU. [lepBble KIETKHM M WX HBOJIIOLMS.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPTraHU3MOB.

PazButne xu3Hu Ha 3emue mo spam U nepuojaM. Karapxen. Apxeickas u
npoTepo3oiickas dphl. Ilanmeo3oiickas spa u €€ TmepuoAbl: KEMOPHUICKHIA,
OpPZIOBUKCKHH, CUITYPUHUCKUN, IEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHUH.

Me30300CKast 3pa U €€ NEePUOIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3olickas »3pa W €€ mnepuoapl: NaJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.



XapakTepucTruKa KJIuMara U reoJIorM4eckux mnpoueccoB. OCHOBHBIE ATalbl
HBOJIFOLIMM PACTUTEIBHOIO M XUBOTHOTO Mupa. ApoMopQo3bl y pacTeHUd H
KUBOTHBIX. [losiBNIEHME, pacUBET U BBIMUPAHUE TPYIIIT dKUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOr0 MHpa KaK OTpakeHue HBOIOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTAHU3MOB.

DBoJIOLHS YesloBeKa. AHTPOIOJIOTHs KaK Hayka. Pa3BuTHe npencTaBieHuid o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl Hu3ydeHHs aHTpororeHe3a. CXOAcTBa H
pa3InyKs YeJIOBEKA U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJI0KEHHUE YEIOBEKA.

JBrxkymue  cuibl  ((hakTophl)  aHTPONOTrEHe3a. Hacnencreennas
U3MEHUYMBOCTh W €CTECTBEHHBIM 0TOOp. OOIIeCTBEHHBI 00pa3  >KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUICHUE, PEYb.

OCHOBHBIE CTa/IUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, YemoBek nOpsaMoxonsmini, YeloBek HeaHAepTalbCKuM, YemoBek
pasyMHbIii. Haxoiku uCKONaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM IrOJIOBHOI'O MO3ra, 00pa3 )KU3HH, OPYAHSL.

YenoBeueckue pacbl. OCHOBHBIE  OOJBIIME  pachl:  €BPOINECOUIHAS
(eBpaswmiickasi),  Herpo-aBCTpajioWjHas  (PKBaTOpUalibHAs),  MOHTOJIOWTHAS
(a3uarcko-amepukaHckas).  UepTbl ~ OPUCHOCOOJIEHHOCTH  MpPEJCTaBUTENEH
YeJIOBEUECKUX pac K YCIOBUSIM CYyIIECTBOBaHUSA. ENMHCTBO 4elnOBEYECKUX pac.
Kputuka pacusma.

JlemoHcTpanum:

IToptpetsl: @. Penu, JI. ITactep, A. WM. Onapun, C. Mumnep, I'. FOpu, 4.
JlapBuH.

Tabmunel 1 cxeMbl: «Bo3ankHoBeHne COTHEYHOH CUCTEMEBD», «Pa3Butne
opraHuueckoro wmupa», «PacturenpHas kietka», <«KuBoTHas  KieTKay,
«IIpokapuotnueckast kieTtka», «COBpeMEHHasi CUCTEMAa OPraHUYECKOTr0 MHPAy,
«CpaBHEHHE AHATOMHUYECKHX YEpPT CTPOCHUS YEJOBEKa M YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTUYECKUX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4YeJOBEKa», «J/IpeBHenmue monn», «/peBHue moan», «llepsbie
COBPEMEHHBIE JTI0U», «HeToBeUecKue pachy.

O6opynoBanne:  mymspku — «[Ipoucxoknenne — denmoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIA, HEaHJepTablla, KPOMaHbOHIIA), CIEMKH WIH
M300pKEHHSI KAaMEHHBIX OpYyJIUW MEepPBOOBITHOIO 4YellOoBeKa (KaMHHU-YOMIEpPHI,
pyowna, ckpebsia), TEOXpPOHOJIOTHYECKass Tabiuila, KoJieKius «Dopmbl
COXPAHHOCTHU UCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U MPAKTHYECKHE PAOOTHI:

[Ipaktuueckas padora Ne 1. «M3yueHue nckomaemMbIXx OCTATKOB PAaCTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).



DKCKypcHsi «IBOJIOLHS OPraHUYECKOro MHpa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEIUECKUI My3€il).

Tema 3. OpranusMsbl M OKpY:KaloAas cpeaa.

DKoJorus Kak Hayka. 3ajaud U pa3feibl KOJIOTUHA. MEeTOIbI 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTUUECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOWTaHHs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IYIHAs, OYBEHHAs,
BHYTPHOPTIaHU3MEHHAS.

Okonoruueckue (Gaktopel. Knaccuduxanus sxonoruueckux (HakTOpOB:
abuotuyeckue, OWOTHUYECKHME U aHTPOINOreHHbIe. JleHcTBHE HSKOJIOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

AbGuoTtnueckue (hakTophl: CBET, TEMIIEpaTypa, BIaxHOCTh. DoToneproansM.
[Ipucnocobnenusi OpraHM3MOB K  JACUCTBUIO  aOMOTHYECKUX  (PAaKTOPOB.
buosiornueckne puTMBl.

buotnueckue  QaxTopsl. Bunper  O6uotnueckux B3aUMOJICCTBUM:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO03 U ero ¢opmsbl. [lapasurusm, xoomnepauus,
MyTyajJu3M, KOMMEHCAJIU3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIU3M,
HeUTpau3M. 3HaueHHE OHOTHYECKHUX B3aUMOJECUCTBUI JUIsl CYIIECTBOBAHMS
OpraHU3MOB B IMTPUPOJHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapaKTepUCTUKH nonyisinud. OCHOBHBIE —IIOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanys. J[mHaMrka 4UCIEHHOCTH MOIYJISIUU U €€ PEryIsusl.

JdeMoHCTpauu:

[Toptpetsl: A. I'ym6onsar, K. @. Pynbe, 3. ['ekkens.

Tabmuiel u cxembl: kapta «IIpupognbie 30HbI 3eman», «Cpeabl oOUTaHUS
opranuszMoBy», «®Potonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pPOCTa
YHCIEHHOCTHU NOMYJIALMU HHDY30pun-Tyhenbkny», «llumessie nenm.

JlaGopaTopHblie M MpaKkTHYecKHe padoThI:

JlabopatopHas pa6ota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padota Ne 2. «Iloacuér mIoTHOCTH MONMYJSALMUNA Pa3HbIX BUIOB
pacTeHUu.

Tema 4. Coolb1iecTBa M 3KOJIOTHYECKHE CHCTEMBI.

Coo0miectBo opranu3sMoB — OuoneHo3. CTpyKTypel OuolieHo3a: BHUAOBasd,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-nomuHanTel. CBs3U B
OHOIIEHO3E.

Dkosornueckne cuctembl (d9kocucteMbl). [loHatme 00 »sKkocucteme u
ounoreoneHos3e. OYHKIMOHAIBHBIE KOMIIOHEHTbI SKOCUCTEMBI: MPOIYLEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B S3KOCHUCTEME.
Tpoduueckue (muIieBbIE) YPOBHM OSKOCHCTEMBI. [luimeBbie Ilemu ©W  CETH.
OCHOBHBIE TIOKA3aTENU SKOCHUCTEMBbI: OHMOMAacca, MPOAYKIHUA. IKOJOTUYECKUE
nupamMuibl: MPOAYKIIMHM, YHUCIEHHOCTH, Ouomacchl. (CBOWCTBA SKOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BUTHE. CyKIECCHS.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€pP M PEK. DKOCUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIEeCa.

AHTPOTIOTEHHBIE  IKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe v x031MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak ¢aktop ycroduuBoctu 3KocucteM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panulibl, coctaB U CTpyKTypa
ouocdepnl. Kuboe BemectBo U ero ¢yHkuuu. OcobeHHocTH Ouochepsl Kak
I00aNbHOW 3KOCUCTEMBI. Jl[MHAMUYECKOe paBHOBECME M OOpaTHas CBS3b B
ouocdepe.

KpyroBopoTs! BelecTB U OMOT€OXMMUYECKHE LUKIIBI AJIEMEHTOB (yriiepoa,
a3ota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onochepe 3eMin. AHTPOINIOTeHHBIE U3MEHEHUs B Onocdepe.
['mobGanbHbIE KOJIOTHYECKHUE MPOOIIEMBI.

CocyiectBoBaHue IPUPOIBI " YeJIOBEYECTBA. CoxpaHneHnue
Oropa3zHoo0pa3usl Kak OCHOBa yCTOMUYMBOCTH Onocdepsl. OCHOBA pallMOHAIBLHOTO
yOpaBieHUsT TPUPOJHBIMU pecypcaMd M HX HCMOJb30BaHUE. JlocTuxkeHus
OMOJIOTMHU U OXpaHa NPUPOJIbI.

JdeMoHCcTpanuu:

[Toptpetsrl: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmuubr 1 cxemsl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmectBay, «llenu nuTaHus», «IKOJOTUYECKAs] MHPAMHUJIAN,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
AHTPOITIOTEHHBIE ~ BO3JICWCTBUS HAa MNpPUPOAY», «BaxHellmne HMCTOYHUKHU
3arps3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHeilIIash cOCTaBISAOIIAS
ounochepr», «DakTopsl aerpaganuu nouBy», «llapHukoBbiil 3pdpexT», «DaKkTOphI
paarMoaKTUBHOTO 3arps3HeHus Ouochepb», «OO0m@as cTpykTtypa Ouochepbi»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps,
«KpyroBopot yraepoaa B 6nochepe», «KpyroBopot a3ora B mpupoae».

O6opynoBaHue: MoJeb-anIiukanus « TunudaHbsie OMOIIEHO3bIy», TepOapuit
«PacturenbHBIe COOOIECTBAY, KOUIEKINH «broneHo3y, «Bpeaurenn BaKxHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», Trepbdapud UM KOJUIGKIMU pAaCTeHUUA U
YKUBOTHBIX, TPUHAICKAIINE K PA3HBIM 3KOJIOTUYECKUM TpYIIaM OJHOTO BUJA,



Kpacnas xuura Poccuiickoit ®enepanmu, u300paXeHHUS OXpaHIEMBIX BHIOB
PacTEHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA ITPOTPAMMBI 11O
BMOJIOTUN HA  BA3OBOM  VYPOBHE  CPEJHETO  OBUIEI'O
OBPA3OBAHIA

Cormacao ®I'OC COOQO, ycraHaBIMBaIOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOGHMs  OOyyarolmMMHUCA HpPOrpaMM  CpegHero oomiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAaIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B cTpykType ITHMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHS Mpeamera «bHoJorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHME O00YyYarolUMUC POCCUNCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACICHUI0, HaJlMuMe€ MOTHUBAallMU K OOy4YeHUIO  OHOJIOTHH,
[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHX YOEXKJICHMM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPAIULUNA Pa3BUTHS OMOJIOTUYECKOTrO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESTEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, NPUCYLIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HSKOJOTHYECKOrO MPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HEHHBIC TIIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS IpeaMera «bHOJIOrusD» JOCTUTarTCs B
€IUHCTBE Y4YeOHOM ¥ BOCHUTATEILHON JCSATEILHOCTH B COOTBETCTBUH C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWJIAMH M HOPMaMH
MOBEJCHUSI U CIOCOOCTBYIOT TIpoIleccCaM CaMOIO3HAHUS, CaMOBOCIIUTAHUSA W
CaMOpAa3BUTHUSA, PA3BUTHS BHYTPEHHEW NO3ULMU JIMYHOCTH, IATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIKY, YEJIOBEKY TPyAa U CTAPUIEMY MOKOJEHHIO,
B3aMMHOTO YBa)XEHHUs, OEpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJIEIAUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapojna Poccuiickon depepanuu, NpUposie H
OKpYKaroUIen cpelie.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHoro mnpeaMera «buosorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCs PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CUCTEMOM II€HHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUW, COOTBETCTBYIOIINX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONBITA U OMNbITA JIEITEIBHOCTH B MPOLECCE PEeAN3alMi OCHOBHBIX HAIPABICHUUN
BOCHUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCKOr0 BOCIIATAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYAIOIIEerocsl Kak akTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HaHWE CBOMX KOHCTHUTYIHMOHHBIX TMpaB H OO0S3aHHOCTEH, yBaKEHUE
3aKOHA U PaBOIOPAJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JAEATEIBHOCTA IIPU  CO3JIaHUU
Y4€OHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSTh COOCTBEHHYIO TO3UIMI0O 10 OTHOIIECHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUWUTHIBaTh B CBOUX JEHUCTBUSX HEOOXOJIUMOCTh KOHCTPYKTHBHOI'O
B3aUMOJICUCTBUS JIIOJIEH ¢ pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSAMH U
COIIMATIbHBIM TIOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOILICEHHS K MHEHHUIO OIMOHEHTOB NPU OOCYXICHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTH K TYMaHUTAPHOM Y BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCHUMCKOU Ipa)X JaHCKOMU VUJICHTUYHOCTH,
MaTPUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE.
Ponunoil, ropmoctu 3a cBOM Kpal, CBOXO POIMHY, CBOM S3BIK U KYJIBTYpY,
IIPOLIIOE U HACTOSAIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIIEIUIO U MMaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCUUCKUX YUYEHBIX B CTAHOBJIICHHE U
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B ’KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIEeCTBA;

uaerHas yoexaEHHOCTh, TOTOBHOCTh K CIyKeHHUIO U 3ammurte OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 Cyb0Y;

3) AyXOBHO-HPaABCTBEHHOT0 BOCIIUTAHUSI:

OCO3HAHUE JYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAJIbBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOEHUE YCTOMYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMUTEIISAM, CO3IAHUIO CEMbU HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHUM C
TpaauuusiMHu HapozioB Poccuu;

4) 3¢TEeTHYECKOr0 BOCTIMTAHMA:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsh ICTETHKY ObITa, HaAyYHOTO HU
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIECTBEHHBIX OTHOIICHHUIA;



NOHMMAaHKE MOIMOHATILHOTO BO3JEHCTBUS KUBOM MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAKEHUIO B Pa3HBIX BUJIaX UCKYCCTBA, CTPEMIICHHE
MPOSIBJISITH KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢u3uveckoro BocmuTaHuA, (GOPMUPOBAHMS KYJILTYPHI 310POBbsl U
IMOIUOHAIBHOIO (JIAT OOy HSA:

MOHMMaHUE M pealau3anus 370poBOro W 0Oe3omacHoro oOpasza KHU3HU
(310poBOE  TNUTaHUE, COONIOACHUE TUIMEHHMYECKMX TOpaBWI U HODPM,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATHH H  OTAbIXa, peryispHas (Qusnyeckas
aKTUBHOCTb), OEpPENKHOT0, OTBETCTBEHHONO M KOMIIETEHTHOI'O OTHOIIEHHUS K
COOCTBEHHOMY (DPM3HUECKOMY U TICUXHUYECKOMY 3JI0POBBIO;

MOHMMAaHWE [EHHOCTH TMPaBWJI HWHAMBUAYATHHOTO U  KOJUICKTHBHOTO
0€3011acHOTO MOBEACHUS B CUTYaIIUAX, YTPOKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HaHWE TIOCTEACTBUN W HETMPHUATUS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTHKOB, KYpEeHHUS);

6) TPy10BOT0 BOCIIMTAHUSI:

TOTOBHOCTb K TpPYAY, OCO3HAaHUE IIEHHOCTH MAaCTEpCTBa, TPYAOIIOOHE;
TOTOBHOCTb K aKTHBHOW JESATEIBHOCTH TEXHOJOTHYECKONW M COLMAIbHOU
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSTEIBHO

BBITNIOJIHATH TaKylO JAESITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM MpodhecCHuoHATbHON e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBIOOpP Oyaymied npodeccud U  Ppearu30BHIBATH
COOCTBEHHBIE KHU3HEHHBIE TUIAHBI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHMS:

HKOJIOTMYECKU 1IeJIeCO00pa3HOe OTHOUIEHHE K MPUPOJE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBILICHUE YPOBHS DKOJOTUYECKOW KYJNbTYphl: TPUOOPETCHHE OIbITa
IUTAHUPOBAHMUST TOCTYNIKOB M OICHKM WX BO3MOXKHBIX TIOCIEACTBUUA IS
OKPYKarOUIEN CPEIbL;

OCO3HaHUE TJI00AJTBHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM U myTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MNPUOOpETaeMble MpPU HM3YYCHHH OHOJIOTUU
3HaHWSA W YMEHHS TIpU PEIICHWH TMpoOJieM, CBA3aHHBIX C PalMOHAIBLHBIM
OPUPOJIOTNIONIB30BaHUEM  (COONIOIEHNE  TpaBWJI  TMOBEACHHUA B NPUPOJE,
HAIpaBJICHHBIX Ha COXpAaHEHHE pABHOBECHS B DJKOCHCTEMax, OXpaHy BH/IOB,
IKOCUCTEM, Onochepsl);



AKTUBHOE HENPUSATHE JEWCTBHM, MNPUHOCAIIMX BPEHd  OKPYKAIOLIEH
NPUPOJIHOM Cpelie, YMEHHUE MPOTHO3UPOBATh HEOJArONMPUSITHBIE SKOJOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpAIIATh UX;

HaJIMYUE PA3BUTOrO SKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKON KYJIBTYPHI,
ombITa NEATEIbHOCTH AKOJIOTHYECKOMN HaIlPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUYECKOMN JIESITEILHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM MPAKTUKU, OCHOBAHHOTO Ha JHAJIOTe
KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAaHUE SI3BIKOBOM M UYWTATENbCKOM KYyJNbTYpPhl KaK CpElICTBa
B3aMMO/ICHCTBUS MEK]Y JIFOJbMH U MIO3HAHUS MUPA;

NOHUMaHUE CHeuu(PUKU OHOJOTUM KaK HayKdh, OCO3HAaHMS €€ polu B
GbopMUPOBAHUM PAIMOHATBLHOIO HAYYHOTO MBIILICHUS, CO3/IaHUM IIEJIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAIoIeM MHpPE KaK O €AUMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOllecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mpodiieM
COXpaHEHHUS IPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHOM IMBUIJIM3AIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEAMIIMHBI, CO3/JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pElIaThb PECypCHbIE  MpPOOJIEMbl  Pa3BUTHUSA
YeJIOBEUECTBA, TTOMCKA MyTEeH BBHIXOJIa U3 II00ATBHBIX AKOJIOTHYECKUX TIPOOJIEM U
oOecrieueHusi mepexoJa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIHLHOMY
WCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB M (HOPMHUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJIOTHYECKHX 3HAHUU B MEJIX
MOBBIMICHUS OOMIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKITMOHAIIBHOW TPAaMOTHOCTU OOydaronuxcs, GopMupyeMoi
IPU U3y4YEHUH OMOJIOTHH;

MMOHMMAaHUE CYUIHOCTU METOJOB MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIONb30BaTh TOJydyaeMble 3HAHUS JJI1 aHaiu3a u
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIEro MUpa M MPOUCXOMSIINX B HEM HU3MEHEHUH,
yMEHHE JieJlaTh OOOCHOBAaHHBIC 3aKJIFOUEHHS Ha OCHOBE HAy4dHbIX (DaKTOB H
MMEIOUIUXCS JAHHBIX C LIEJIbIO TTOTYYEHHUS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIOJb30BaTh OWOJIOTHYECKUE 3HAHUS IS
peleHus Mpo0sIeM B peaibHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHME IIEHHOCTHM HAy4YHOW JEATEIbHOCTHU, TOTOBHOCTh OCYUIECTBIATH
MIPOEKTHYIO U UCCIIEIOBATENBCKYIO JIESITENbHOCTh MHAUBHUIYATIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEpPhIBHOMY  00pa3OBaHUIO U
caM000pa30BaHNI0, K AKTHUBHOMY IOJYYEHHUIO HOBBIX 3HAHHMA IO OMOJIOTMHM B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOEHUSI ydueOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAYUMble i (OPMHUPOBAHMUS MHUPOBO33PEHHUS OOYyHAIOIIUXCS
MEXIUCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAYyYHbIE MOHSITHS, OTPa)XaroIne
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa H ChoenupuKy METOAOB MO3HAHMUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJICHHUE, IIPOLECC,
CUCTEMa, Hay4yHbIH (DaKT, MPUHINI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJEIOBAHUE,  HAOJIIOJICHWE, U3MEpPEHHEe, OJKCHEPUMEHT U  JIPYTHuX),
YHUBEpCaAlbHble Yy4yeOHbIE JeWCTBUS (IIO3HABATENbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIIne (dbopmHpoBaHUe (YyHKIMOHAJIBHOM
IPaMOTHOCTH ¥  COLIMAJbHOW KOMIIETEHUMH OOy4YaroIlUXCsl, CIOCOOHOCTb
oOyuaromxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MUPOBO33pPEHUYECKHE 3HAHUSI U  YHUBEpCaJbHbIE ydeOHbIE JECHUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHOW MPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHUS MPOTPAMMBI CPEIHEro 0OIIero
0o0pa30BaHus JOJKHBI OTPAKATh:

OBaanenne YHHMBEpPCAJIbHBIMHA Y4eOHbIMU NMO3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHSA:

CaMOCTOSITeNIbHO  (popMynupoBaTh U aKTyaJIU3UupoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUM 3HAHUN MOPHUEMBI JIOTMYECKOTO MBIIUICHUS
(ananu3a, cuHTE3a, CpaBHEHUS, KiIaccuuKaiu, 0000IeH s ), pACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUM (BBIJEIATHh WX XapaKTEpHBIC MPU3HAKH, YCTAHABJIMBATH
CBSI3U C JIPYTUMHU MOHSITUSIMH);

OTpENENIATh IEJIU JSATCbHOCTU, 3ajlaBasi THapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI IESITEIbHOCTH C MOCTABICHHBIMU LEISIMH;

MCIIOJIh30BaTh OMOJIOTUYECKHUE TOHATUS JUIsl O0OBsICHEHUS (DAKTOB M SIBJICHUI
YKUBOU ITPUPOIBI;

CTPOUThL JIOTMYECKUE pacCykAcHUs (MHIYKTUBHBIC, JEIYKTUBHBIE, IO
aHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHS B PaccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeAcTBa s peACTaBICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUMI  Pa3HOTO  poOJAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIAH PELICHUS MPOOJIEMbI ¢ y4€TOM aHalu3a UMEIOIIUXCS
MaTepuaIbHBIX U HEeMaTepuaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTaTOB
LEJIsIM, OLIEHUBATh PUCKH MOCIEACTBUHN ICSTEIIbHOCTH;

KOOPAMHHUPOBATh M BBIMOJHATH PabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BbIe HCCIIEI0BATEIbCKHE IEHCTBHUS

BJIa/I€Th HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3peuieHus: NOpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX 3a/1a4, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS;

UCIIOJb30BaTh pPAa3jMyYHble BUABl JEATEIBHOCTH MO TOJYYEHUIO HOBOTO
3HaHWS, €ro HWHTEPIpETAINH, NPEOoOPa30BAHUIO W MPUMEHEHHI0O B Y4YEOHBIX
CUTYaIUsX, B TOM YHCJIE TIPY CO3/IaHUN YYEOHBIX U COIIMATBHBIX MPOEKTOB;

(opMupOBaTh HAyYHBIH TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMHU U METO/IAMU;

CTaBUTh W (opmynupoBaTh COOCTBEHHBIE 3a/Jayd B 00pa30BaTEIbHOU
TESITEIbHOCTH 1 YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalIM3UpOBaTh 3a1ady,
BBIIBUTaTh TUIOTE3Y €€ pEeLIeHUs,, HAXOAUTb apryMEHTHl ISl JOKa3aTesIbCTBA
CBOMX YTBEP:KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHHUS;

aHAJIM3UPOBATh TIOMYYEHHBIE B XOJ€ pEIICHUs 3aJaddl  pPe3yibTaThl,
KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3MPOBATh U3MEHEHHE B HOBBIX
YCIOBUSIX;

JaBaTh OIICHKY HOBBIM CHTYalldsM, OIICHHBATh NPHUOOPETEHHBIA OIIBIT;

OCYILIECTBIISTh LIEJICHAIIPaBICHHbIN MOUCK NIEPEHOCca CPEJCTB U CIIOCOOOB
JEeHCTBUS B MPO(PECCHOHABHYIO CPENY;

YMETb MEPEHOCUTDH 3HAHUS B MIO3HABATEIbHYIO U MPAKTUYECKYIO 00JIacTH
KU3HEICSATEIbHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS M3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJI€H, IPEjIaraTh OpUTMHAIbHBIC TTOJIXO0/IbI U PEILICHUS,
CTaBUTbH MPOOJIEMBI U 3a/1a4H, JOIMYCKAIOIINE abTePHATUBHBIC PELICHHUS.

3) pa6ora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIUU (TEKCTE yueOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKHX CJIOBApSAX U
CIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B IHTepHETE), aHamu3upoBaTh



UH(OPMAITUIO PA3IMYHBIX BUIIOB B (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(GopMyIupOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOMABI MPHU TOUCKE U
otbope Omosornueckor MHGOPMAIH, HEOOXOAMMOM TSI BBITTOJIHEHHS YI€OHBIX
3ajiay;

npuoOpeTaTh OIBIT HMCHOJIB30BaHUS HHOOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHI, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3TUYHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPAaTh  ONTUMAJbHYIO  (OpMy  TIpencTaBIICHUS
ouosiornyeckor uHGopMaIuu (CxeMbl, rpaduKu, JUArpPaMMbl, TaOJIUIIbI, PUCYHKH
" Ipyroe);

WCIIONIb30BaTh HAYYHBIM SI3bIK B KAauecTBE CpelIcTBa MpH padore ¢
Ononornyeckod MHPOpMALME: NPUMEHITh XUMUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HAKU U CHUMBOJIbI, (opMyIibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M IPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CpPEICTBA
HaTJISAHOCTH;

BIaJIETh ~ HaBBIKAMU  pACMO3HABaHWS W 3alIUTHl  WHpOpMAIUH,
MH(OPMAIMOHHOW O€3011aCHOCTH JIMYHOCTH.

OBj1aieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU JIeliCTBUSIMH:

1) oOmmenue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BCeX c(hepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM TIO CYIIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a]aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXACHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaracMoin
3aJlayd, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTH MO3HIIMKN IPYTUX YYACTHHUKOB
JIAAJIoTa UM JUCKYCCHUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEICTBAa OOIIEHUS, MOHUMATh 3HAuYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS] KOH(IMKTHBIX CHTYaIlUi,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CIIOCO0aMU OOIIEHUS W B3aUMOJICHCTBUS, TOHMMATh
HaAMEPEHUS IPYTUX JIIOJIeH, MPOSBIISATh YBAXKHUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOUYKY 3PEHHsI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSiITeJIbHOCTbD:

MOHUMATh ¥ HCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaJTbHON
paboThI IPH pelieHuH OUOJIOTHYECKOU MPoOJIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYIIOBBIX ()OPM B3aUMOACHCTBUS TIPH PEIICHUH YIeOHOM 3a/1a4H;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX ACHCTBUH € y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0r0 YjieHa KOJUJIEKTHBA,;



NPUHUMATh L€  COBMECTHOM  JI€ATEIbHOCTH, OPraHU30BBIBaTh H
KOOPJIWHUPOBATh ACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJIATh IUIAH JIEMCTBUM,
pacmpeieniarTbh pojdd ¢ y4€TOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHKAa KOMAaHIbI B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLEHUBATh HAEH C TMO3UIUU HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETUYECKOE I[IOBEACHUE B Pa3JIMYHBIX
CUTYaLIUSIX, TPOSBIISTh TBOPUYECTBO U BOOOpaX)KEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCAJIbHBIMH PeryJATHBHBIMH 1eiCTBUSIMU:

1) camoopranu3zanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UIS BBIABICHHS NpoOJIEM U HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIHIX;

BBIOMPATh HA OCHOBE OHOJIOTMYECKUX 3HAHWA LEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIIATH TO3HABATEJIBHYIO JESITEIBHOCTD, BBISIBISATH
po0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIMSIX;

CaMOCTOSATENIbHO COCTaBJATh IJIaH pEIIeHUs MNpoOJeMbl C  y4E€TOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTECHHUIA;

JaBaTh OIIEHKY HOBBIM CUTYalUsIM;

pacuMpsITh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MPEINOYTEHUI;

Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelLIECHHUE;

OLICHMBATh NPUOOPETEHHBIHN OIIBIT;

Ccroco0CTBOBAaTh (DOPMUPOBAHUIO M TPOSIBICHUIO IIUPOKON 3SPYIULUHU B
pa3HbIX 00JIACTAX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJBTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIa/JIETh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQUIeKCMM  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEWCTBHUM M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PEIIEKCUU Il OLUEHKH CUTYalllH, BbIOOpa
BEPHOIO PEILICHHS;

YMETh OLICHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HX
CHIKEHHUIO;



IIPUHAMAaTh MOTHMBBI W aApPryMEHTBl IPYTHX IIPU AaHAJIU3€ pe3yJIbTaTOB
NEATEbHOCTH;

3) npuHsTHE Ce0s M APYTUX:

IPUHUMATH Ce0sl, HOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

OPUHUMATh MOTHMBBI W apryMEHTBHl APYIMX IIPU AHAINU3E pE3yIbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE NIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C IMO3ULIUU APYTOTO YEIOBEKa.

IMPEAMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHUsi mnporpammbl COO mo Ouonoruud Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue 1 yueoHoro npeamera «buonorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CHOCOOBI AEUCTBUN IO OCBOCHUIO, HHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHUM, BUJBI ACSITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IUYHbIX Y4YEOHBIX CUTYyalHsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouoiorueil. B mporpamme npeameTHble
Pe3yJIbTaThl MIPEAICTABICHBI IO rojIaM O0yUEHUsI.

[IpenMeTHbIe pe3yapTaThl OCBOEHUs yueOHOro npeamera «buonorus» ¢ 10
Kj1acce NOTKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJOTMU B CUCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAy4YHOI'O MHMPOBO33PEHHMS, O BKIJIAJE POCCUHCKHX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA ISl pEIICHUS )KM3HEHHBIX 3a/1a4;

YMEHHUE PACKPBIBATH COAEp’KAHWE OHOJOTMYECKHX TEPMHHOB W TOHSTHIL:
KU3Hb, KIIE€TKA, OpraHu3M, MeTaboim3M (OOMEH BEIIeCTB U IpeBpalleHUe
HHEPruM), TOMEOCTa3 (CaMOpEryJsiliysl), YpOBHEBAs: OPraHU3aLUs KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PEMPOTYKIIUS ), HACIEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3jaraTb OWOJOrMYecKkue Teopuu (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsl, I[EHTpaJbHasg JOTMa MOJEKYJIspHOH Ouosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydeHust (o meHTpax MHOTO0OOpas3usi u
MPOUCXOKJIEHUS KyJIbTypHbIX pactenuii H. Y. BaBunosa), onpenenstb rpaHUIlb]
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTMH: HAOIIOJEHUE U
ONMCAHHWE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHWUM, OpPraHU3alys W NPOBEJICHUE
OMOJIOTMYECKOTO  DKCIIEPUMEHTA,  BBIIBW)KEHHE  TUIIOTE3BI, BBISIBJICHUE
3aBUCHUMOCTH MEXKIY HCCIIETyEeMbIMU BEIUYUHAMH, OOBSICHEHUE MOIYYEHHbIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJII HA OCHOBAHUU MOJTYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATH CYHIECTBEHHBIC MPU3HAKUA BHUPYCOB, KJIETOK MPOKApUOT U
IYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIIECTB M MPEBPAILECHUS SHEPTHH B KIIETKE, (POTOCHMHTE3A,
IJIACTUYECKOTO W DHEPreTUYECKOro OOMeHa, XEMOCHHTE3a, MUTO03a, Meiio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHs, WHIUBUIYaJbHOTO Ppa3BUTHS  OpTaHU3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBACHEHMS] OMOJOTUYECKHUX
MPOLIECCOB U SIBJICHUM, JUJISl TPUHSTHS MPAKTHYECKUX PEIICHUH B MOBCEIHEBHOMN
KU3HU C 1eNIbl0 obOecrieueHus: O€30MacHOCTH CBOETO 370pPOBbS M 370POBbs
OKPY>KaIOIIUX JIO/ICH, COOMIOICHUSI HOPM IPAMOTHOTO TTOBEJICHUS B OKPY KAIOIIEH
IPUPOTHON cpese, TMOHMMaHUE HEOOXOAMMOCTH WCIIOJIb30BAHUSA JOCTHKCHHNA
COBpEMEHHOMU Ouonorun U OWUOTEXHOJOTMH  JUId  PALMOHAIBHOTO
IPUPOIOTIOIB30BAHUS;

YMEHHE pelaTh »d>JIEeMEHTapHbIE TEHETWYECKHE 3aJadyd Ha MOHO- U
TUTUOPHUIHOE CKpEIIMBAHMUE, CIICTNICHHOE HACIeAOBAHUE, COCTAaBISITh CXEMBbI
MOHOTHOPHIHOTO CKPEIIMBAHUS NJISl MpEACKa3aHUs HACIEIOBAHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBIMOJHATH JIA0OpATOPHBICE W TMPAKTHUYECKUE pabOThI, COONIOAATH
npasuia npu padbote ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHUYECKH OLIEHWBAaTh M HMHTEPIPETUPOBATH HHPOPMAIUIO
OMOJIOTMUECKOTO  COZAEpKAaHMsI, BKJIIOYAIONIYI0 TIICEBJOHAy4YHbIE€ 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpEeACTBA MAacCOBOM MHGOpPMAIINH, HAYYHO-TIOMYJISIPHbBIE
MaTepuaibl), 3TUYECKHE AaCTeKTbl COBPEMEHHBIX HCCIEIOBAHUNA B OHOJIOTHUH,
MEANIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast 6MOJIOTHYeCKY0 MH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh IOHITHIHBIN arapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS yueOHoro npeamera «buonorus» ¢ 11
Klacce MO KHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJN OMOJIOTUH B CUCTEME HAyYHOTO
3HAHUS ECTECTBCHHBIX HAyK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE POCCHUHCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUM, (YHKIIMOHAIHLHOM
IPaMOTHOCTH YeJIOBEKa VISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpBIBATh COACPKAHHE OWOJIOTUYECKUX TEPMUHOB WM TOHSITHIA:
BUJI, TIOMYJISALUSA, TeHO(OH, IBOIIONUS, ABIKYIINE CUITBI ((DaKTOPBI) HBOJIIOLINHY,
IPUCTIOCOOIEHHOCTh OPTaHU3MOB, BUJI000pa30BaHuE, IKOJIOTHYECKUE (aKTOPHI,



DKOCHUCTEMA, MPOJIYUEHTh, KOHCYMEHTBI, PEAYyLEHThl, LEeNU MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

YMEHUE WH3Jararb OHOJOTMYECKHE TEOpUr (3BOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs 3SBOJIOLHH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogpimeBoro cxoacrBa K. M. bapa, depenoBaHusi TJIaBHBIX HalpaBJICHUN U
nyteit sBomoruu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
ONPENIENATh TPAHULIBI UX TPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHE BJIaJIeTh METOAAMH HAYYHOTO TO3HAHUS B OMOJIOTUU: HAOIIOACHHUE U
OMMCAHUE YKMBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alvs U IMPOBEICHUE
OMOJIOTUYECKOTO  HKCIIEPUMEHTAa,  BBIIBW)KCHHE  THUIIOTE3bI, BBISIBIICHUE
3aBUCUMOCTH MEX]y MCCIECyeMbIMH BEJIMUYUHAMH, OOBSICHEHHE TMOIyUYECHHBIX
pEe3yJabTAaTOB, MCIOJIL30BAHHBIX HAYYHBIX MOHATHHI, TEOPUNH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU TMOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIICNATh CYIIECTBEHHBIE TPU3HAKKA CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJISIIIUN, MPOAYIEHTOB, KOHCYMEHTOB, PpEIyICHTOB,
OMOreolleHO30B M  JKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BUA000pa3OBaHUs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTMYECKUX (PAKTOPOB HA OPraHU3Mbl, MNEpeHoca
BEIIECTB M IIOTOKAa HSHEPIrMU B DSKOCHCTEMAX, AHTPOIOTE€HHBIX HW3MEHEHUW B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOT€OXMMHYECKHX
LMKIIOB B Onocdepe;

YMEHHE TPUMEHSThH MOJYYCHHBbIC 3HAHUS JI1 OOBSICHEHHUS OHOJIOTMYECKUX
IPOLIECCOB U SIBJICHUU, JJI NMPUHATHS NPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOU
XKHU3HU C IeNbl0 oOecrieueHus O€30MacHOCTH CBOETO 370POBbS M 370POBbS
OKPYXAIOIIUX JIIOJeH, COOII0IEHUSI HOPM TPaMOTHOTO TIOBEICHHS B OKPY KaloIen
OPUPOAHON cpee, MOHMMaHWe HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JUIsl pallMOHATBHOTO MPUPOIONI0JIb30BAHUS;

yMEHHUE peliaTh dJeMEHTapHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
MEePEHOCa BEIIECTB U SHEPTUU B HKOCUCTEMAX (LIEMH MUTaHUA);

YMEHHUE BBITIONHATH JIA0OPATOPHBICE W TMPAKTHUYECKUE PadOTHI, COOIIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYA0OBaHUEM;

YyMEHUE KPUTHYECKU OIEHHUBATh W HWHTEPIPETUPOBATH HH(OpMAIINIO
OMOJIOTUYECKOTO  COJIEpKaHMsl, BKJIIOYAIOUIYI0 IICEBAOHAYYHbIE 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(POPMAIINK, HAYIHO-TIOMYJISPHBIC
MaTepuaibl),  paccMaTpWBaTh  TJI00aTbHBIE  DKOJOTUYECKHE  MPOOJIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOILEHUS,
00001mast 6MOJIOTHYeCKY0 HH(POPMAIMIO W3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE IINTIAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmMeHoBaHMe pa3iesioB U TeM ungpoBbie
Ne n/m P Konrpoabnsie | Ilpakruueckue (mucpp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bub6mnoreka [IOK
! buonorus Kax Hayka 2 1 05 https://m.edsoo.ru/7f41c292
2 JKuBBIe cucTeMBI M UX OpraHU3aIus 1 bubmoreia HOK
P . https://m.edsoo.ru/7f41c292
. bubmuoreka [JOK
3 XHWMHYECKUH COCTaB U CTPOCHHE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bu6nmoreka [JOK
4 K 6 1
MBHEACTETRHOCT TICTRH https://m.edsoo.ru/7f41c292
5 Pa3zMHoxeHne 1 MHAUBUIYATbHOE PA3BUTHE 5 1 bubnunoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnencTBeHHOCTH U U3MEHUYHBOCTD 3 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 1 bubnunoreka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [IOK
P 1
8 C3EPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 4



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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM undposbIie
Ne n/m P Konrpoabubie | IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
bubmuoreka [JOK
! BOFOLHOHAAS OHONOTHS o L 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA 9 1 05 bubnnoreka [JOK
3emute ' https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 OpraHH3MbI 1 OKpY)KaiolLas cpesa > ! https://m.edsoo.ru/7f41cc74
bub6mnoreka [IOK
4 1
Coo011ecTBa v SKOJIOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka [IOK
5 P 2
C3CPBHOC BpeNA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 34 3 2.5



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

IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbBIE
Ne Hara ungpoBbie
Tema ypoka Kounrpoabusie | IlpakTuueckue
n/n Bcero U3yYeHHusl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmnorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[TpakTrueckas padora Ne 1
2 «ﬁCHOHLBOBaHI/II)e a3JIMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUECHUHU
OMOJOTUYECKIX OOBEKTOBY
Bxonnas koHTposbHas paboTa.
bu6nuorexa [IOK
3 bronornueckne CuCTeMbI, MPOLECCH 1 1
https://m.eds00.ru/863e6564
U UX U3yYEHUE
4 Xumuueckui coctaB kieTku. Boga u 1 bubmorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edsoo.ru/863e674e
bu6nunorexa [JOK
5 b .C 0 1
CAH. LOCTAR H CIPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmnoreka [JOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha mpUMepe aMHIIA3bI
WJIM KaTanas3bl)»
7 Yrneroasl. JIunuasl 1 bubmuorexa [JOK



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

https://m.eds00.ru/863e6870

bubmuorexa [JOK
8 Hywentosbie kuciotsl. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u meTonbl n3y4eHus bubnuoreka [IOK
kietku. Kierounas teopust https://m.eds00.ru/863e6e88
10 Knerka kak nemnoctHas »KuBast
cucreMa
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHuid, KUBOTHBIX, TPUOOB 1 05 https://m.edso0.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIUCAHUE»
12 [TonyronoBast KoHTposbHAs padoTa. bu6muoreka [IOK
OOMeH BelecTB WM METab0IU3M https://m.eds00.ru/863e766¢
13 AHaiu3 KOHTPOJIBHON paboTHI. bubmmnoreka [JOK
®dotocuHTE3. XEMOCHHTE3 https://m.edso0.ru/863e7c98
. bubmmorexa [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [{eneHue
KJeTKkd. Mutos. JlabopaTopHas
15 pabota Ne 3 «Ha6moL[peHH: MHUTO3a B 0.5 bubmmorexa [IOK
https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOPEeITKa JIyKa Ha
TOTOBBIX MUKPOIpernapaTax»
16 buocunTe3s Oenka. Peakmms but6mmorekxa [IOK
MaTpPUYHOTO CHHTE3a https://m.edso00.ru/863e796e
17 Tpancnsus — 6uocuHTe3 6enKa bubmmoteka [IOK



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
https://m.edsoo.ru/863e796e

https://m.eds00.ru/863e796e

18 Hexkierounsie popmMbI )KU3HU — bubnmnoreka HOK
BUPYCHI https://m.eds00.ru/863e7540
bu6nmoreka [IOK
19 DopMBI pa3MHOKEHHS OPTraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0o.ru/863e831e
. bubnmoreka [JOK
20 Meitos https://m.edso00.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHUE MOJTOBBIX
kJeTok. OIMI0J0TBOPEHHE.
21 JlaboparopHuas padora Ne 4 05 bubnmnoreka [JOK
«/3yueHne CTPOEHHUS MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 WunuBuayansHOE pa3BUTHE bu6muoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'eneTka — Hayka o bubmmnoreka [JOK
HACJIEICTBEHHOCTH U U3MEHYMUBOCTH https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 1| I/ISH&KO]I: Monoru6 I/IH HOE bubmmorexa LIOK
P ] puA https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 f{le3aBHI::Hf40ro Haf::nuel OBaHUSA bubmorexa [TOK
A https://m.eds00.ru/863e89a4
MPU3HAKOB
CrenneHHoOe HacJIeJOBaHNE
3HakoB. JlabopaTopHas pabora
HIPHSHAKOB. J1ab0patopras p Bu6nnotexa LIOK
26 Ne 5 «3yuenue pe3ynbTaToB 0.5

MOHOTHOPHUIHOTO U TUTUOPUIHOTO
CKpEeLIMBaHUA y APO30(UIIbI HA

https://m.edso0.ru/863e8c60



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
https://m.edsoo.ru/863e8c60

TOTOBBIX MUKpOIIpE€IIaparaxy

97 I'enernka nona. HacnenoBanue 1 bubmuorexa [JOK
MIPU3HAKOB, CIEIIJICHHBIX C I10JIOM https://m.edso00.ru/863e8c60
M3menunBocth. HenacnenacteenHas
M3MEHUYUBOCTh. JlabopaTopHas

08 pabota Ne 6. Mzyuenue 1 05 bubnmnoreka HOK
MOAU(PUKAITMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BAPHALIMOHHOTO Psijia U
BAPUAILMOHHON KPUBON»

HacnencrBeHHass ”3MEHUYMBOCTb.

29 JlaGopaTtopnast pabota No 7. 1 05 bubnmnoreka [JOK
«AHanu3 MyTanuil y 1po3oQpuibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MHKPOITPEIapaTax»

bubmmoteka [IOK

30 Tenernica wenosexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O6006111€HNE IO

31 teMe «HaciaencTrBeHHOCTE U 1
U3MEHYUBOCTH OPTaHH3MOB)

39 HToroBast KOHTpoJIbHAs padoTa. 1 bubmmnoreka [JOK
Cenek1us Kak HayKa U MpoILecc https://m.edso0.ru/863e9214
AHaIM3 KOHTPOJIbHOM paboThlI.

33 MeToap! 1 TOCTUIKEHUS CEJIEKIINHA 1 bubmorexa [IOK

N https://m.eds00.ru/863e9214
PACTCHHI W KHBOTHBIX

34 buorexHnonorus kak orpacib 1 bubmuoreka [IOK

MPOU3BOACTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[MPOT'PAMME



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoxa Bceero Kontpoabueie | IpaxTiieckue u3yyeHusi | oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
1 DBOJIIOIHS U METObI €€ U3YUCHUS 1 bubmmorexa [JOK
https://m.edsoo.ru/863ea20e
5 Uctopus pa3BuTHs npeacTaBieHUun 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
3 Bxoanas koHTposibHas paboTa. 1 1 bubnuorexa [JOK
MukposBoionus https://m.edso0.ru/863e9cle
AHam3 KOHTPOJIHHON PaOOTHI.
[Homynsius xak 31eMeHTapHast
4 eIMHHIIA BUJIA U SBOJIIOIUH. 1 05 bubmuoreka [JOK
JlaGopaTtopHnas pabora Ne 1 https://m.eds00.ru/863e99c6
«CpaBHeHUe BUJIOB o
MOP(}OIOrHUECKOMY KPUTEPHUIO»
5 JIBroKy1e cuibl (3JIeMEeHTapHbIE 1 bubnuoreka [JOK
(bakTOpbI) IBOJIIOIINH https://m.edsoo.ru/863e9da4
N bubmuoreka [JOK
6 EcrecTBenHbIi 0TOOp 1 €ro Gopmbl 1 https://m.edsoo.ru/863e9edo
PesynbTathl 3BOMIOIUY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onmcanne https://m.edso0.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepa»



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

Hanpasnenus u nytu

Bbubmmorexa [JOK

8 MAaKpO3BOJIFOLIUHA https://m.edsoo.ru/863e9cle
9 HeobOpaTtumocTs 3BOTIOITMN
10 Ucropus xu3HU Ha 3eMIIe U METOIBI
e€ u3yyeHus
1 ['unoTte3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edso00.ru/863ea5a6
[TomyromoBast KOHTpOJIbHAS padoTa.
12 P%leljrlxlﬂe KU3HU Hap 3emiie Hl:()) 3paM u bubmmorexa LIOK
https://m.edso0.ru/863ea6be
nepuoaam
AHaIM3 KOHTPOJIBHON paboOTHI.
OCHOBHBIE TaITbI BOJTIOIUU
ACTUTEILHOTO U )KHBOTHOTO MHpA.
13 lg[paKTquCKaﬂ pabora Ne 1 ’ 0.5 bubnuorexa LIOK
https://m.edso0.ru/863ea8hc
«M3yueHne NCKOMaeMbIX OCTaTKOB
pacTeHUii U KUBOTHBIX B
KOJUTEKIIHSX
14 CoBpeMeHHas cucreMa bubnuorexa [JOK
OpraHUYeCKOro Mupa https://m.edso00.ru/863ea48e
bu6nmoreka [JOK
15 DBOJIOIKS YelIoBeKa (aHTPOMOTEHE3) https://m.edsoo.ru/863eac2c
16 JBmxyuue cuibl ((hakTopsl) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIMH YBOJTFOIIIH
YelnoBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmoreka [JOK
ajanTalyuy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
19 PesepBHbIil ypok. O6001IeHHE 11O



https://m.edsoo.ru/863e9c1e
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
https://m.edsoo.ru/863eaea2

TeMe «BO3HHMKHOBEHHE U Pa3BUTHE
JKA3HU HaA 3eMiie)

20 DKOJIOTHS KaK HayKa
Cpenpl 00uTaHUs U HKOJIOTHYECKUE bubnuoreka [IOK
21
(bakTopsI https://m.edsoo.ru/863eafec
AObuoTtndeckue (HaKTopsl.
Jlaboparopnas padora Ne 3.
«Mopdonornyeckue 0COOCHHOCTH
22 ACTEHUU U3 pa3HBIX MECT 0.5 bubmmorexa [JOK
P P ' https://m.edso0.ru/863eb10e
obutanus». Jlaboparopuas pabora
Ne 4. «Biusinue cBeta Ha pocT U
Pa3BHUTHE YEPEHKOB KOJICYyCa)
bub6mnoreka [IOK
23 buotuueckue Gaxropsl
¢ p https://m.eds00.ru/863eb348
DKOJIOTUYECKUE XapaKTEePUCTUKU
nonynsiuuu. [Ipaktuueckas padora
24 Ne 2 «[ToxcuéT mIoTHOCTH 0.5
MOITYJISIIIAIA Pa3HBIX BUIOB
pacTeHuin»
o5 Coo0b1ecTBa OpraHu3MoB — bubnuoreka [JOK
OMOIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CUCTEMBI bubmuorexa [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TOKA3aTEN YKOCUCTEMBI.
27 DKOIOTrMYECKUE TUPAMHUIBI bubmmorexa TIOK
. P i https://m.edso0.ru/863eb5fa
CaoiictBa 3xocucteM. Cykneccus
28 [IpupoaHbIe SKOCUCTEMBI
29 AHTpPOTIOTEHHBIE SKOCHCTEMBI



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

30 buochepa — rimobanpHas 1 bubnmoreka [JOK
’KOCHCTEMA 3eMJIU https://m.edsoo.ru/863ebb5e
HToroBast KOHTpOJIbHAsS padoTa.

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubamorexa LOK

https://m.eds00.ru/863ebd16

ounocdepsr

39 AHanm3 KOHTPOJIBHOI paboTHI. 1
YenoseuecTBO B Ouocdepe 3emiaun

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnunoreka [JOK
YyeJ0BeYecTBa https://m.edsoo.ru/863ebale
PesepBHblit ypok. O600111€HIE TEMBI

34 «Co0011ecTBa 1 YIKOJIOTHIECKUE 1
CHCTEMBI»

OBILIEE KOJIMYECTBO YACOB I10 34 95

I[TPOTPAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YHEHUKA

* buonorus / [laceunnk B.B., Kamenckuii A.A., PyomoB A.M. u apyrue /Ilox
pen. [laceunuka B.B., AkunonepHoe o61iectBo «31aTenbCcTBO
«IIpocsemieHue

* buonorus, 11 knacc/ [laceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u
npyrue /Ilon pen. Ilaceunuka B.B., Akimoneproe oouiectBo «M3narenscTBo

«IIpocBenieHue»

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
buonorwus. [loypounsie pazpadorku 10-11 ki1.: yued. mocobue ams
obmeo6pazoBarenbHbIX opranmn3anuii/ B.B. Tlaceunuk, I'.I'. IlIBenos, T.M.

Edumoga. - M.: TIpocsenienue

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

1.https://resh.edu.ru/subject/5/

2. https://interneturok.ru/subject/biology/class/5

3. https://videouroki.net/video/biologia/

4. https://school.infourok.ru/videouroki



