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MOSACHUTEJIBHAS 3ATINCKA
MoenbHasi CHHXpOHU3UPOBaHHAs paboyast mporpaMma 6a30BOro U yriryoJIEHHOTO U3ydeHUs IpeaMeTa
«buonorus» B 10-11 knacce pazpaboraHa pernoHaNbHBIM y4eOHO-METOUYECKUM 00bETUHEHUEM YUUTeNIeH
OMOJIOTUHU TOCYIaPCTBEHHOI'0 OIOJKETHOTO YUPEKIEHUS TOTIOHUTENILHOTO PO eCCHOHAIBLHOI0 00pa3oBa-
Husa Camapckoit obnactu «Hedreropckuii PecypcHsiii ieHTp».

[Iporpamma paspaborana Ha ocHoBe: [Ipuka3s MunuctepcTBa npocsemenus Poccuiickoit denepanuu ot 18
Mmas 2023 1, Ne 371. «DenepanbHas oOpa3oBaTesbHas nporpaMma  CpeaHero ob1iero oopa3oBa-
HUSD».

MopenpHasi CHHXpOHU3UPOBAaHHAsS MporpaMma 6a30Boro M yriyoJl€HHOTo u3ydeHus npeamera «buonorus»
B 10-11 kimacce coctaBieHa Ha OCHOBE paboOdYeil MPOrpaMMbl CpeHEro 0o0Iero oOpa3oBaHMs MO OMOJOTHH
(6a30BBI YpOBEHB), COCTaBIIEHHOW Ha ocHOBe DenepaibHOro 3aKkoHa oT 29.12.2012 Ne273-d3 «O06 obpa3zo-
BanuM B Poccuiickoit @enepanuny». TpeboBanuii K pe3yabTaTaM OCBOSHHS OCHOBHOW 00pa3oBaTEIbHOM IPO-
rpaMMBbl CcpeHero obero obpa3oBaHus, HpeicTaBleHHbIX B denepanbHOM TOCYIapCTBEHHOM 00pazoBa-
TEJIBHOM CTaHJAPTE CpeHero obiiero odpasoBanus, ¢ yuétoMm «KoHuenuuu npenoiaBanus y4eOHOTo mpe -
Meta «buonorus» B 00pa3zoBaTenbHbIX OpraHuszalusx Poccuiickoit ®@exepanum, peaan3yloldX OCHOBHBIE
o01eo0pa3oBaTebHBIE IPOTPAMMBI 1 OCHOBHBIX MOJIOKeHUH [IpuMepHON mporpaMMbl BOCTIMTAHHS.

OcHOBY MOAXOJIOB K pa3pabOTKe MOAEIbHON CHHXPOHU3UPOBaHHOH paboueit mporpammel COO mo
OMOJIOTHH, K OTIPEICIICHUIO 00IIIel cTpaTeruu 00ydeHus, BOCITUTAHUS U Pa3BUTHUSI 00YJArOIIUXCS CPEACTBA-
Mu yaeOHoro npeameta «buonorus» s 10-11 knacca Ha 6a30BOM/yriry0IEHHOM YPOBHE COCTAaBHIIN KOH-
nenrtyanbabie nonoxkenus GI'OCCOO o B3auMOOOYCIIOBICHHOCTH 1IEJICH, COMlepKaHusl, Pe3yJbTaTOB 00 Y-
YeHus 1 TpPeOOBaHUI K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

B cooTBercTBUM ¢ JaHHBIMH TOJIOKEHUSMH MOJENbHAS CHHXPOHHM3UpPOBaHHAs pabouas MporpaMma
COO ycranaBnuBaeT 00s3aTeabHOE (MHBAPUAHTHOE) MPEAMETHOE COJIep KaHue, ONpeeisieT KOJIMUeCTBEH-
HbIC M Ka4eCTBEHHBIE €r0 XapaKTePHCTHUKU Ha KaXKIOM OJTalle M3YYCHHUsS TNpeaMeTa, MpeayCMaTpHBaeT
MIPUHIIUATIEI CTPYKTYPUPOBAHUS COACPKAHUS; JaéT MPUMEPHOE pacrpeesieHue y4eOHbIX YacOB MO0 TeMaTH-
YEeCKUM pasjiesiaM, peKOMEHAYeT NMPUMEPHYIO IMOCIEeI0BAaTeIbHOCTh M3YyYeHHs OTAEIbHBIX T€M Kypca C
y4€TOM MEXIPEIMETHBIX U BHYTPU MPEIMETHBIX CBA3€H, TOTUKK y4eOHOI0 IMpoliecca, BO3PACTHBIX OCO-
OCHHOCTEH yJammxcs
10-11 «kmacca; maét METOAMYECKYIO HMHTEPIPETAlMI0 [eled W3ydeHwWsl mnpeameTa  Ha  0a3o-
BOM/YTyOJIEHHOMY POBHE: COBPEMEHHBIX IMPUOPUTETOB B CHUCTEME CpEIHEro oouiero oOpa3oBaHus, CO-
Jep’KaTeNbHON XapaKTePUCTUKHU TUIAHUPYEMBIX Pe3yabTaTOB OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOU Mpo-
rpaMMBbI CpeHEro o0IIero o0pa3oBaHus (JTUYHOCTHBIX, META MPEIMETHBIX, MPEIMETHBIX ), OCHOBHBIX BH-
JIOB y4eOHO-TIO3HABATEIBHON MEATEIFHOCTH YYEHHKa 10 OCBOCHHUIO cojepxaHusi mpeamera. [lo Bcem
Ha3BaHHBIM IMO3UIUAM B Iporpamme coOo/ieHa MPeeMCTBEHHOCTh ¢ paboveil mporpaMMoil OCHOBHOTO
o01mrero oopazoBanus 1o Ouonoru (Ans15—9 kaccoB 06pa3oBaTEIbHBIX OpraHU3aluii, 0a30BbIil YPOBEHB).

JlanHast mporpaMma BJISIETCS OPUEHTUPOM JIJISl COCTABIIEHUSI pabOYNX MPOTrpaMM, aBTOPbl KOTOPBIX MO-

T'YT TIPEJIOKUTH CBOM TIOJXO K CTPYKTYPUPOBAHHIO H MTOCIIEIOBATEILHOCTH H3YYEeHUsI y4eOHOTO MaTepu-



ajna, a Takke CBOE BUACHHE OTHOCUTEIILHO BO3MOXKHOCTH BBHIOOpa BapHATHUBHON COCTABIISIIOIICH coaepxKa-
HUS TIpeMeTa IOMOIHUTENBHO K 00513aTeIbHOM (MHBapHAHTHOM) YaCTH €T0 COACPKAHMUS.

KypcuBoM B TekcTe mporpaMMsbl BbIAETICHBI diieMeHThI Llenn u 3agaun, [IpeaMeTHBIX pe3ynbTaToB U
Coneprxanus yueOHOT0 MaTepuaia, KOTopble PeCTaBICHBI U U3YUeHHsI Ha YyriyOJIEHHOM ypOBHE.

OBLIASA XAPAKTUPUCTUKA IPEIMETA «bUOJIOI' A5

VYueOHslif npenmer «buonorus» B cpeHeM o01iemM o0pa3oBaHUM 3aHMMaeT BaxkHoe MecTo. OH obecrie-
yrBaeT (HOPMUPOBAHHE Yy OO0YUAIOIIUXCS MPEICTABICHUI O HAYYHOW KapTHHE MHUPA; paciiupseT U 0000-
IaeT 3HAHMA O KMBOH MpHUpOJE, €€ OTIMYUTENBHBIX MMPU3HAKaX YPOBHEBOW OpPTaHU3aIlUK IBOIIOIUH; CO-
3Ma€T YCIOBUSISL: NO3HAHUS 3aKOHOB KMBOW MPUPOJBL, (hopmuposanus HyHKINOHAIBHON IPaMOTHOCTH,
HaBbIKO8 3I0POBOTO U O€30MacHOro 00pas3a KHU3HH, IKOJIOTMYECKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOILIEHUS
K JKUBOU IIPUPOJE U YEIIOBEKY.

Bosbiioe 3HavueHne y4ueOHBIN peaMeT «bromorusy uMeeT Takke 7S PeIeHHUs] BOCIIUTATEIbHBIX U pa3-
BUBAIOIIMX 3aJ]a4 cpe/lHero o0Iiero oopa3zoBaHus, counanuzauuu odyqaromuxcs. M3ydenue 6uonoruu Ha
0a30BOM/yriy0IEHHOM YPOBHSIX 00€CIeUnBaeT yCIOBUS i (DOPMUPOBAHUS MHTEIIEKTYalIbHBIX, KOMMY-
HUKAIIMOHHBIX U WH(POPMAIMOHHBIX HABBIKOB, YCTETHUYECKON KYJIBTYpHI, CTOCOOCTBYET MHTETpAIUU OHO-
JIOTHYECKUX 3HAHUHU C TPEJCTABICHUAMHU U3 JPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMUHU U
reorpadun. HazBanHble NOJOXKEHUS O MpeJHAa3HAYeHUU ydueOHoro mpeamera «buonorus» coctaBuiIn oc-
HOBY JJI ONpEEICHHs MOAX0I0B K 0TOOpY M CTPYKTYPHUPOBAHHUIO €r0 COAEPIKAHUSA, MIPEICTABICHHOTO B
JTAaHHOM IIpOrpamMme.

OTt60p conepkaHusi yaeOHOTO MpeaMeTa «BbrooTHs» OCYIIeCTBIEH ¢ TMO3UIMN KYJIBTYPOCOOOPa3HOTO
M0JIX0/1a, B COOTBETCTBUU C KOTOPHIM 0Oydaronuecs JAOJKHBI OCBOUTh 3HAHUS U YMEHMs, 3HAUUMBIE JIJIS
dbopMupoBaHus 00IIEH KyJIbTYpBI, ONPEACISAIONINE aAeKBATHOE MMOBEACHHE UEIOBEKa B OKpYKaIOIIeH Mpu-
POIHOM cpefie, BOCTPeOOBaHHbBIE B TIOBCETHEBHOM JKM3HU U MPAKTHUECKON AesiTebHOCTH. Oco00€e MECTO B
ATON CHUCTEME 3HAHHUM 3aHMMAIOT 3JIEMEHTHI COJEPKaHUs, KOTOPbIE CIIy’KaT OCHOBOM AJis1 (hopMHpOBaHUS
NPEJCTaBICHUI O COBPEMEHHOW €CTECTBEHHOHAYYHOIH KapTHHE MHUpA U IIEHHOCTHBIX OPUEHTAIUSIX JTMYHO-
CTH, CLIOCOOCTBYIOIIMX I'yMaHU3AIIMH OMOJIOrMYECKOT0 00pa30BaHUs.

CrtpykTypHpoBaHHe co/epKaHHUs y4eOHOro MaTepuasa B IporpaMMe OCYLIECTBICHO ¢ y4ETOM MPUOPH-
TETHOT'O 3HAUYEHHUS 3HAHUM 00 OTIMYUTENBHBIX OCOOEHHOCTAX KUBOU MPHUPOJIBI, O €€ YPOBHEBOW OpraHu3a-
IIUH BOJIIOIUH. B COOTBETCTBUM € 3TUM B CTPYKTYpe Y4eOHOTO peaMeTa
«buonorus» BbIIEICHBI CIEIYIOLINE coJepKaTeabHble TMHUU: «bruomorus kak Hayka. MeToabl HayqdHOT'O
no3HaHusy, «Kierka kak Ouonoruueckas cucreMay, «OpranusM kak Ouosoruyeckas cuctemay, «Crucrema
¥ MHOr000pa3ue OpraHu4ecKoro Mupa», « IBOJIIOLUS KUBOW PUPOIBIY,

«DKOCUCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH.

Vuebnuviii npeomem «buonozusy Ha yenyoieHHOM ypoGHe Ha CIYNeHU CpeoHe20 06ue20 00pa3oeanus 3a-
sepuiaem Ouonozuyeckoe obpazoeanue 8 WKoje U OPUEeHMUPOBAH HA pacliuperue U yenyoieHue 3HaAHuil
00YUAIOWUXCA O HCUBOLL NPUPOOE, OCHOBAX MOAEKVIAPHOU U KIeMOYHOU OUOI02UU, IMOpUOSIOcUU OUOI02UU

paseumusl ,ceHemuxKu ,cejlekyuu ,6u0mexH0Jz02uu, I60/IIOYUOHHO20 YHUEHUA U IKOJI0CUU.



H3yuenue yuebrnoco npeomema «buonoeusy na yenybieHHOM yposHe OPUEHMUPOBAHO HA NOO2OMOBK)
00yuarwWuxcs K nociedyrowemy noayieHuio OUoI02u4eckKo20 00pa3oeanus 6 8y3ax U Op2aHu3ayusx cpeo-
He2o npogheccuonanvHozo obpaszosanus. OCHOBY €20 COOepHCaAHUA COCMABIAem CUCEMA OUOTOSUYECKUX
3HAHUL, NOJYYEHHbIX NPU UYYEHUU OOYYAIOWUMUCST COOMBEMCMEYIOWUX CUCTNEMATNUYECKUX PA30eN08
ouonocuu 8 ocHosnol wikone. B10-11 kracce smu 3nanus noayuarom passumue. Tax, pacuupernvt u yauyo-
JIeHbl OUo02UYecKue 3HAHUsL O PACMEHUSX, HCUBOMHBIX, 2pubax, baxmepusx, opeaHuzme yeno8exd, 0ouux
3aKOHOMEPHOCIIAX HCUZHU, OONOJIHUMENLHO 8KIIOYEHbl OUOL0UYecKUe C8eO0eHUsl NPUKIAOHO020 U NOUCKO-
6020 Xapakmepa, KOMopbvle MONCHO UCHONb308AMb KAK OPUEHMUPbLL 01 nociedyouje2o 8blbopa npogec-
cuu. Bosmooicna mak dice uHmezpayus OUONOSUYECKUX 3HAHULL C COOMBEMCMEYIOWUMU SHAHUIMU, NOIY-
YEeHHbIMU 00YUaIOWUMUCS NPU U3VYEHUU DUSUKU, XUMUU, 2e02padhuu U MamemMamuKu.

CrpykTypa mporpammsl yueOHOro npeamera «buomorus» 06a30Boro/yriry0ia€HHOTO YPOBHSI OTpakaeT CH-
CTEMHO-YPOBHEBBIN U 3BOJIIOLMOHHBIN MOAXO0/IbI K U3yueHHUto Ouosorun. CoraacHOUM, U3y4aroTcs CBONCTBA
Y 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJISl )KUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3aluu, SBOJIIOLUNA OpraHude-
CKOT'0 MHpa Ha 3eMJjie, COXpaHEHHUsI OMOJIOTUYECKOT0 pa3HooOpa3us miaHeThl. Tak, B 10-11 kmacce u3yda-
I0TCS OCHOBBI MOJIEKYJIIPHOM M KJIETOUYHOM OHOJIOrHM, SMOPUOJIOTUM U OMOJOTHMM Pa3BUTHSA, TE€HETUKU
UCEJICKIINHN, OMOTEXHOJIIOTUHUU CHHTETUYECKOW OMOJIOTHH; aKTyalu3UPYIOTCS 3HAHUS 00ydaronuxcs mo 60o-
TaHHUKE, 300JI0TUH, aHATOMHUHU, (PU3UOJIOTUU YETOBEKa.

Vuebuwiii npeomem «buonocusy npuseanm odecneyums 0c8oeHue 00YUAUWUMUCT OUOLOSULECKUX Meo-
puil U 3aKOH08, udel, NPUHYUNOS8 U NPABUTL, JIeHCAWUX 8 OCHOBE COBPEMEHHOU eCcmeCme8eHHOHAYYHOU Kap-
MUHbL MUPA, 3HAHULL O CIMPOEHULU, MHO2000pa3UuLu U 0CODEHHOCMAX KIeMmKU, OP2AHU3MA, NONYAAYUuU, OUuo-
yeno3a, IKOCUCmeMbl, 0 8bl0AIOWUXC HAYUHBIX OOCIMUNCEHUAX, COBPEMEHHBIX UCCIEO008AHUAX 8 OUON02UM,
NPUKTIAOHBIX ACNEKMAX OUONI02UYeCKUX 3HAHUU. [ pa3eumus u n000epI’CaHUs uHmepeca 00y4aruuxcs K
buonocuu HaApaody cO 3HAYUMENbHLIM 00BEMOM MEOPemMUIecKo20 Mamepuala 6 co0epiHCaHuu y4ebHo20
npeomema «buono2usy npedycmMompeno 3HakOMCmMeo ¢ UCOpuUell CMAHOGLeHUs. U PA36Umus Mo uiu uHou o01a-

cmu 6140]1021/{14, BKIAAOOM OMEUECMBEHHbIX U 3apy6eof0Hb1x yltéHblx 6 peuteHue BAICHEUUUX OUONIOCUYECKUX U IKOJIO-

cuvecKux I’lp06ﬂ€.

HEJIU U 3AJAYA YYEBHOT'O TIPEJIMETA «bUOJIOT' USD»

Heab u3yuenusi yueonoro npeamera «buosiorusi»— oBnaneHrne o0y4arOUMMUCS 3HAHUSIMUO CTPYK-
TypHO-()YHKIIMOHAJIbHOM OpTraHU3aIMK KUBBIX CUCTEM PAa3HOTO paHTa U MPUOOPETeHHEe YMEHUN UCTIONb30-
BaTh OTH 3HAHMS: Il TPAMOTHBIX JICHCTBHI B OTHOIICHUH OOBEKTOB YKMBOH MPHUPOJBI M PEIICHUS pPa3-
JUYHBIX JKA3HEHHBIX NPOOIeM; 6 popmuposanuu unmepeca K onpedeiéHHou obaacmu npogpeccuonaib-
HOU 0esimeIbHOCMU, C8A3AHHOL ¢ Ouono2uell, Uil K 6blO0py yuebHo20 3a8ederus. 0l NPOOOJIICeHUs OUOILO-
2U4ecK020 06pa306aHUslL.

JlocTroKeHHE 1eIn u3y4YeHus: yueOHoro npeamera «bruomorus» odecrneynBaeTcs peuieHHEM CIIETYIOIIIX

3a1a4 Ha bazom YPOBHE.

OcBocHHE 00YJarOIIMMHUCS CHCTEMBI 3HAHUH O OMOJIOTMYECKUX TCOPHSIX, YUCHHUSIX, 3aKOHAX, 3aKOHOMEP-



HOCTSIX, TUIIOTE3aX, IPaBUJIaX, CIyXKalUX OCHOBOM 7151 JOPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-
Hay4YHOH KapTHHE MHUpa; O METOJlaX Hay4HOrO IO3HAHUSA; CTPOCHUM, MHOTOOOpa3uu U OCOOEHHOCTSX
JKUBBIX CUCTEM Pa3HOI0 YPOBHS OPraHM3aLMU; BBIJAIOIIMXCA OTKPBITHUAX U COBPEMEHHBIX MCCIIEI0Ba-
HUSIX B OMOJIOTHH;

dopmupoBaHUe y 00y4aromuXcs MO3HABATEIbHBIX, MHTEIUICKTYaIbHbIX M TBOPUYECKUX CIOCOOHOCTEH B
MIPOLIECCe aHAJIM3a JIAHHBIX O MYTAX Pa3BUTHS B OMOJIOTMU HAYUYHBIX B3TJISIOB, UJIEHHBIX MOIXOO0B K
W3YYEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUU;

CraHoBieHHe y 00yJaronmxcst o0miei KynbTypsl, QyHKIIMOHAIBHON T'PaMOTHOCTH, pa3BUTHE YMEHHH 00b-
ACHATb U OLICHUBATH SIBJICHUS OKPYXXAIOLIEr0 MUPA JKUBOM IPHUPOJBI HA OCHOBAHMU 3HAHMW M OIIBITA,
MOJIy4E€HHBIX NIPU U3Y4YEHUU OUOJIOTHH;

¢dopMupoBaHuEe y 00y4yaroUMXcsd YMEHUI WLIIOCTPUPOBATh 3HAUEHHE OMOJIOTMYECKUX 3HAHUI B MpPAKTU-
YEeCKOH JeSITeTbHOCTH YeIOBEKa, Pa3BUTUN COBPEMEHHBIX METUIIMHCKUX TEXHOJOTHH M arpoOMOTEeXHO-
JIOTHii;

BOCIUTaHHUE YOSKIEHHOCTH B BOZMOXKHOCTHU TO3HAHUS YEJIOBEKOM >KMBOM MPUPOIBI, HEOOXOAMMOCTH Oe-
PEKHOIO OTHOLIEHUS K HEH, COOIIOACHNS 3TUYECKUX HOPM MPHUIPOBEACHUH OMOIOTMYECKHUX U CCIea0-
BaHMUIA;

0CO3HAaHHELIEHHOCTUOMOJIOT MUECKUX3HAHU I ITSITTOBBILICHUSYPOBHIIKOIOT MUECKOUKYIBTYPBL A (POPMHU-
POBaHMs HAYYHOTOMHUPOBO33PEHUS;

IpUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEIHEBHOM JKU3HU JJIs1 OLIEHKHU MOCIEICTBUN CBOEH
JeSITeIbHOCTH 110 OTHOIICHHUIO K OKpPYXAIoOWIeH cpene, COOCTBEHHOMY 3/10pOBBIO; 0OOCHOBAHUE U CO-
OmozieHrne Mep MpoPUIAKTHKY 3a O0JIeBaHUH.

Ha yenybaennom yposue.:

O3HAKOMIEHUE 00YUAOWUXCS C MEMOOAMU NO3HAHUSL HCUBOU NPUPOODL. UCCIE008AMENbCKUMUMEMOOAMU
OuonocuYecKuUx Hayk (MOAEKVIAPHOU U KIeMOYHOU Ouono2uu, 3mopuonrocuuu 6uoi02uu pa3eumusl,
2eHemUKU U celeKyuu, OUOMEXHOI02UU U CUHMEMUYECKol OUONI02UU, NANEOHMON02UL, IKOTO2UL), Me-
MoOamu camocmoamenbHo20 NPoGedeHUs OUOI02UYECKUX UCCIe008ANHUNE 1AOOPAMOPUUY 8 NPUPOOe
(Habnt00eHUe, usmeperue, SIKCNepUMeHNM, MOOeIUPoB8aHue);

081a0eHUe 00YUAIOWUMUCS YMEHUSMU. CAMOCMOSMENIbHO HAX00UMb, AHAIUUPOBAMbU UCHOIb30-
8amb OUOLOUYECKYI0 UHDOPMAYUIO, NOTb308AMBC ODUOIOSULECKOU MEPMUHOI02UET U CUMBOIUKOLL,
VCMAHABIUBAMb C653b MeNHCOY pazeumuem OUOL02UUU COYUATLHO-IKOHOMUUECKUMU U IKOTOSUYECKU-
MU npobaemMamu yenoseuecmed,; OYyeHU8ams noCie0Cmeusl;

pazeumuey 00yuarwWuxcs UHMeLIeKMYaibHbIX U MEOPUECKUX CNOCOOHOCMEN 8 NPoyecce 3HAKOMCMEA C
8bIOAIOWUMUCS, OMKPLIMUAMU U COBPEMEHHBIMU UCCAEO08AHUAMU 8 OUONI02UU, PeuaeMbiMu elo npooiie-
mamu, Memooono2uel OUOI0SULEeCK020 UCCIe008AHUSA, NPOBEOEHUs IKCNEPUMEHMATILHBIX UCCAe008aHU,
PpeleHusi OUONOUYECKUX 3A0aY, MOOETUPOBAHUSL OUOIOSUHECKUX 00BEKMO8 U NPOYECCO8;

socnumanuey 00yuarwuxcs YeHHOCMHO20 OMHOWEHUsL K HCUBOL NPUPOOE 8 YelOM U K OMOETbHbIM eé

00veKmamu AGNeHUAM, POPMUPOBAHUE IKOIOSULECKOU, 2eHeMUYECKOU 2PAMOMHOCMU, 00Wel KY1bmypbl



noseoeHUs: 8 Npupooe;, UHMepPayuU ecmecmeeHHO-HAYYHbIX3HAHULL,

npuobpemenue 00y4arOUUMUCT KOMNEMEHMHOCMU 8 PAYUOHATbHOM NPUPOOONONb308AHUU (COOII0OEHUE
npasusl nNoseoeHUs 8 npupooe, OXpamsl 8UO08, IKOCUCMEM, buocghepbl), cOXpaHeHuu cob6CMEEeHHO20 300-
POBbAL U 300P08bsL OKPYHCAIOUUX TI00ell (COOM00eHUs Mep npoduiakmuky  3abonesanuti,  obecne-
yeHue  OE30NACHOCMU  JCUBHEOesMeNbHOCMUE YPE3BbIYAUHBIX CUMYAYUSX NPUPOOHO20 U MEXHO-
2eHHO20 XapaKmepa) Ha OCHOBE UCHONL30BAHUS DUOIOSULECKUX ZHAHUL U YMEHUL 8 NOBCEOHEBHOU HCU3-
HU;

co30anue ycnosutl 0Jisk 0CO3HAHHO20 8b100PA 0OYUAIOWUMUCS UHOUBUODYANLHOU 0OPA308AMENbHOU MPAeK-
mopuu, cnocobcmayoueli nociedyiouemy npopeccuoHaIbHOMY CAMOONPEOeIeHUIO ,8 COOMBEMCMBUL

€ UHOUBUOYATILHBIMU UHMeEpecamul U NOMPeOHOCMAMU Pe2UOHA.

MECTO YYEBHOT'O IIPEJIMETA B YYEBHOM IIVTAHE
B cucteme cpennero obiero oopazoBanus «buosnorus», usydaemas Ha 6a30BOM ypOBHE, ITpU3HaHA 00s13a-
TEJIbHBIM YYEOHBIM MPEIMETOM, BXOISAIINM B COCTAaB MPEAMETHON 001acTh
«EctecTBeHHBIC HAyKW». YUYeOHBIM IUIaHOM Ha €€ m3yueHue orBegeHo 70 ydeOHBIX 4acoB, Mo lyacy B He-
nemo B 10 knacce. B rTematnueckom miIaHUPOBAaHUHU yKa3aH pe3epB y4eOHOIO BpEMEHH, KOTOPOE PEKOMEH-
JyeTcsl ISl pealu3alud aBTOPCKUX IMOAXOJO0B IO MCIIOJIB30BAaHUIO pa3HOOOpa3HBIX (OpPM OpraHU3alu-
ny4eOHOro mporecca.

VYueOnblii npeamet «buosnorus» yrimyOoaéHHOro YpOBHS U yYEHUS! BXOJUT B COCTaB MPeIMETHOM 0051acTi
«EcrecTBeHHble Haykn». Ero m3zyueHue mpeaycMOTpPEHO B KjlaccaX €CTECTBEHHO-HAYyYHOro  MHpoduis,
HampuMep  XMMHUYECKHX,  XHUMHKO-OMOJIOTMYECKMXH MEIUIMHCKUX. B 3THX Kiaccax u3yyeHue JaHHO-
ro MpeaMeTa MpearycMOTpeHo B 00bEMe yueOHol Harpy3ku He MeHee 3 4. Henento B 10-11 kmacce (mo102 u
B TOJ).

OT60p OpraHu3alMOHHBIX (OPM, METOJIOB M CPEACTB OO0y4UeHUSI OMOJOTHH OCYIIECTBISETCS C yU4ETOM
cnenu(UKH ero CoAepX aHus M HAPaBICHHOCTH Ha MPOAOJDKEHHE OMOJIOTHYeCKOro o0pa3oBaHUs B Opra-
HU3ALMIX CPEAHEro Npo(ecCHOHANTBHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeIPHBIMYCIIOBUEMITPUOO yUEHUHONOIOTHMHAYTITYOIEHHOMYPOBHESBISIETCATIPOBEICHUE  JTabopa-
TOPHBIX HIpakTUYeckux pabor. Taxxke yuyacTHe 00y4alOIIMXCSB BHIMOJIHEHUH IPOEKTHHIX U yueOHO-
UCCIIEIOBATENLCKUX PabOT, TEMAaTHKa KOTOPBIX OMPEIENIeTCS YIUTEIeM Ha OCHOBE HMMEIOIIUXCS Mare-

pUAJIBHO-TCXHUYCCKUX pecypcoBu MCCTHBIX MMPUPOAHBIX YCHOBHﬁ.



IJIAHUPYEMBbI PE3YJIBTATHBI
Cormmacio ®I'OCCOO, ycraHaBIMBarOTCA TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHs OO0ydaroIlIu-

MUCSI IPOTPAMM CPEIHETO 00IIET0 00pa30BaHus: INYHOCTHBIE, METAIIPEIMETHBIEC U TIPEAMETHBIC.

JIMYHOCTHBIEPE3YJIbTATHI
B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOCHUS MpeaMeTa «broaorusy BhIICICHBI CIIeIYIOITNE
COCTABJISIONINE: OCO3HAHUE 00YYAIOIIMMUCS POCCUICKON TpaKIaHCKON UACHTUYHOCTH — TOTOBHO-
CTH K CAMOPA3BUTHUIO, CAMOCTOSITEIILHOCTH ¥ CAMOOTIPE/ICIICHUI0, HATMYUE MOTUBAITUH K 00 y4SCHUIO
OHOJI0TUH, LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUI TUYHOCTH Ha OCHOBE KITFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAUIIMIA Pa3BUTHUS OMOIOTHUECKOro 3HaHUs, TOTOBHOCTh U CIIOCO0-
HOCTh OOYYaIOIINXCS PYKOBOACTBOBATHCS B CBOCH JIEATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMHU yCTa-
HOBKaMH, TIPUCYIITUMHU CUCTEME OMOJIOTUIECKOT0 00pa30BaHusl, HATMIHE YKOJIOTHUECKOTO MPaBO-

CO3HaHMus, CIIOCOOHOCTHU CTaBUTh LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS NpeaMmeTa «bruosorus» 10CTUraloTcs B €IMHCTBE Y4eOHOM 1
BOCIIUTATEIbHOM IESITEIBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHMCKUMU COLIMOKYJIIBTYP-
HBIMHU, UCTOPHUUYECKUMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMHU B 00IIIECTBE MIPABU-
JJaMHM 1 HOPMaMU TOBEACHUS U CIIOCOOCTBYIOT IPOIEccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U ca-
MOPAa3BUTHSI, pa3BUTUSI BHYTPEHHEN MO3ULMHU JIMYHOCTH, NATPUOTU3MA, YBAKEHHS K 3aKOHY U Ipa-
BOIOPSIKY, YEJIOBEKY TPYy/la U CTaplIeMy MOKOJIEHHIO, B3AUMHOTO YBaXXEHUSI, OEPEKHOT0 OTHOLIE-
HUS K KyJIbTYPHOMY HAcCIEQUIO U TPaAULMAM MHOTOHALIMOHAIBLHOTO Hapoaa Pocculickont dexnepa-

MU, TPUPOJE U OKpPYKAIOLIEH cperie.

JIngHOCTHBIE PE3yJIBTAaThl OCBOCHHS yUeOHOTO TIpeaMeTa «bronorusy N0mKHBI OTPakaTh TOTOB-
HOCTh U CIIOCOOHOCTB 00YYAIOIIMXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3UIIH-
el TNYHOCTH, CUCTEMOI [IECHHOCTHBIX OPUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOT-
BETCTBYIOIIUX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0IIECTBA, paCIIMPEHUE KU3HECHHOTO
OTIBITA U OTBITA ACSATEIHLHOCTH B IMPOIECCE PeATU3AIlMH OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIILHOMN

JACATCIIPHOCTH, B TOM YHCJIC B HaCTHU:
1. T'paxknaHCcKOro BOCHHUTAHMS:

c(OPMHUPOBAHHOCTH TPAKIAHCKOH MO3UIIMU 00yUAIOMIETOCs] KaK aKTHBHOT'O U OTBETCTBEHHOTO

YJIeHa POCCUIICKOro 00IIecTBa;
OCO3HaHHUE CBOMX KOHCTHTYLMOHHBIX TPaB U 0053aHHOCTEH, yBa)KEHHE 3aKOHA M IPABOIIOPSIIKA;

TrOTOBHOCTb K COBMECTHOM TBOPYECKOU JEATEIBHOCTH MIPU CO3/IaHUU YUEOHBIX IPOEKTOB, PEIICHUN

y‘-Ie6HLIX W MO3HAaBAaTCIIbHBIX 3aJa4, BBIIIOJHCHUHN OMOJIOTHYECKUX OKCIICPUMCHTOB;,

CIIOCOOHOCTH OMPENEATh COOCTBEHHYIO MO3UIIUIO TTO OTHOIICHHIO K SIBICHUSM COBPEMEHHOM JK13-

HH 1 OOBSICHSTE €€



YMCHHC YUUTBIBATL B CBOUX HeﬁCTBHHX H606XO,Z[I/IMOCTB KOHCTPYKTUBHOTI'O B3aHMOHeﬁCTBHH JII0-

I[eﬁ C pa3HbIMHU Y6C)I(,Z[6HI/IHMI/I, KYJIbTYPHBIMH HECHHOCTAMHA U COLMUAJIBHBIM ITOJIOKCHHUEM

TFOTOBHOCTB K COTPYAHUYCCTBY B IPOLIECCC COBMCCTHOI'O BBINIOJIHCHUA y‘-Ie6HLIX, IIO3HAaBaTCJIbHBIX
M UCCIICAOBATCIIbCKHX 3ada4, YBAXKUTCIBbHOT'O OTHOLICHUA K MHCHHUIO OIIIIOHCHTOB IIPpH O6CY)K,Z[€—

HUM CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COEPIKAHMS,;
TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKON JEATEIBHOCTH;
2. IlaTpHOTHYeCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKON MICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K CBOEMY
HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iiepes] PonuHOM, TOpAOCTH 3a CBOM Kpail, cBoto Ponuny, cBOit

SA3BIK U KYJIBTYPY, HPOIJIOC U HACTOAIIECC MHOI'OHAIITMOHAJIBHOI'O Hapoda POCCI/II/I;

HECHHOCTHOC OTHOIICHHUE K IMTPUPOAHOMY HACJIICAUIO U MTAMATHUKAM IMPUPOAbI, JOCTUIKCHUAM Poc-

CUU B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUIX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJ POCCUMCKHUX YUEHBIX B CTAHOBJICHHUE U Pa3BUTHE OUOJIOTUHU, TIOHU-
MaHUsI 3HAYCHHs1 OMOJIOTUHN B IIO3HAHUH 3aKOHOB TIPUPO/IBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO

00111eCTBA;

uzeitHas yoexx1EHHOCTh, TOTOBHOCTb K CITY’KE€HUIO U 3auuTe OTedecTBa, OTBETCTBEHHOCTh 3 €r0

cyns0y;

3. JlyXOBHO-HPaBCTBEHHOr0 BOCTIMTAHHUSA:
OCO3HAHME AYXOBHBIX [IEHHOCTEW POCCHIICKOTO HApO/Ia;
c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYAIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHNUs, OPUEHTHPYACH Ha MO-

PAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,
OCO3HAHHC JIMYHOI'O BKJIa/Jia B IIOCTPOCHUC YCTOIZHHBOFO 6y,uy|||er0;

OTBCTCTBCHHOC OTHOMICHUC K CBOUM POAUTCIIAM, CO3AAHUTIO CEMbU HA OCHOBC OCO3HAHHOT'O ITPHUH -

THSI HUEHHOCTEW CEMEWHOW )KU3HU B COOTBETCTBUU C TpaauLUsIMU HapoaoB Poccuu;
4, JCcTEeTHYeCKOro BOCIHTAHMS:

9CTCTUYCCKOC OTHOIICHUEC K MUPY, BKIIIFOYAA 3CTCTUKY 6BIT8., HAaYYHOT'O U TCXHUYCCKOI'O TBOPYC-

CTBa, CIIOPTA, TPYy/a, OOIIECTBEHHBIX OTHOIICHHIA,
MMOHUMaHHE SYMOITMOHAIIBHOTO BO3ACHCTBUS KUBOUM MPUPOIBI U €€ IIEHHOCTH;

TFOTOBHOCTB K CAMOBBIPAKCHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPCMIICHUC IIPOSABIIATE KAYCCTBA

TBOpquKOfI JINYHOCTH,



5. duznyeckoro BocnUTAHMUS, GOPMHPOBAHMS KYJIbTYPbI 310POBbS H IMOLMOHAJILH 0-

ro 0J1aronoJryyms:

MOHUMAaHKE U peann3anus 370poBoro u 6e3onacHoro odpasa >KU3HU (310pOBOE MUTaHUE, COOIOIE-
HUE TUTHEeHUYECKUX MIPABUI U HOPM, COATaHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bIXA, peryJsipHas
¢u3nyeckas akTUBHOCTb), OEpEHKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOIIEHUS K COOCTBEH-

HOMY (U3UYECKOMY U TICUXUYECKOMY 3/J0POBbIO;

IMOHUMAaHHEC LICHHOCTHU MMPAaBUJI UHAUBHUAYAJIBHOI'O U KOJIJICKTUBHOI'O 0e30IacHoro IIOBCACHHUA B CU-

TyalluAaX, YIpOXKarouX 3J0pOBbIO U JKU3HU Hmﬂeﬁ;

0CO3HaHME MOCJIEACTBUNA M HENIPUATHUS BPEAHBIX IPUBBIUEK (YIIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB,

KYpEHHs);
6. TpyaoBoro BocnuTaHusi:
TOTOBHOCTB K TPYZy, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPYAOI00HeE;

FOTOBHOCTB K aKTUBHOM JAEATEIBHOCTH TEXHOJOTMYECKON M COLIMAIbHOM HAIPaBICHHOCTH, CIIO-

COOHOCTh HHUIIUHUPOBATD, INIAHUPOBATH U CAMOCTOATCIIbHO BBIIIOJHATh TaKYIO JCATCIBHOCTD,

HHTEPECC K pa3JINIHbIM C(bepaM HpO(i)GCCI/IOHaJIBHOﬁ ACATCIIBHOCTH, YMCHHUEC COBCPIIATH OCO3HAH-

HBII BBIOOD OymyIiei nmpodeccuu 1 peaqn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIAHBI;
TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHHIO U CAMOOOPA30BAHUIO HA MTPOTSIKECHUH BCEH KHU3HU;
7. IKOJOTMYECKOro BOCIIUTAHUA:

IKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOIICHHE K IPUPOJIe KaK UCTOYHUKY JKU3HH Ha 3eMIiie, OCHOBE €€

CYIICCTBOBAHUSA

MOBBILIEHUE YPOBHS AKOJIOTMUYECKOHN KyIbTYphl: IPUOOPETEHUE ONBITA IIAHUPOBAHUS TOCTYIKOB U

OLICHKU X BO3MOXKHBIX IIOCIIEICTBUN JUIs1 OKPYXKAIOIEH CPEBL;
0CO3HaHME ITI00AIBHOrO XapaKTepa 3KOJIOrMYeCKUX MPoOJIeM U IyTel UX pPeLIeHHUs;

CIIOCOOHOCTH MCIONIB30BaTh MpUOOpeTaeMble IPH U3YYEHUH OMOJIOTHH 3HAHUS M YMEHUS TP pe-
IIEHUH NMPOOJIEM, CBSI3aHHBIX C paIllMOHAIBHBIM PUPOJIONIOIB30BaHUEM (COOIII0ICHIE TIPABUII TTO-
BEJICHUS B IPUPO/IC, HATIPABICHHBIX HA COXPAaHEHNE PABHOBECHS B 9KOCUCTEMAX, OXpaHy BHJIOB,

AKOCHUCTEM, Onochepsl);

AKTUBHOE HENPUATUE JECUCTBUMN, IPUHOCAIINX BPEJl OKPYKAIOIIEH IPUPOIHOU Cpelie, YMEHHUE IIPO-
THO3UPOBATh HEOIArONPUATHBIC SKOJIOTHUECKUE TOCIEACTBHSI IPEANPUHUMAEMBIX IEHCTBUH U

npeaoTBpaliaTb UX,

HaJINYUEC PA3BUTOI'O SKOJIOT'MYCCKOr0 MBIIIJICHHWA, SKOJIOTHYSCKON KYJIbTYPBI, OIIbITA ACATCIIBHOCTHU

DKOJIOTUYECKOM HaIllpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATHCA HMU B HOSHaBaTeHbHOfI, KOMMYHH-



KaTUBHOH U COHH&HBHOﬁ MMPAaKTHUKEC, TOTOBHOCTU K Y4aCTHUIO B HpaKTquCKOﬁ ACATCIIBHOCTH 5KOJIO-

IMYECKON HalpaBI€HHOCTH;
8. LleHHOCTH HAYYHOI'O MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA IUAJIOTe KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO

CBOEr0 MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE S3bIKOBOM U YMTATEIHCKOM KYIBTYPhI KaK CPEJCTBA B3aUMOICUCTBUS MEXKIY

JIOAbMHA W TIO3HAHUA MHUpaA;

IIOHMMAaHHuC CHCI_II/I(l)I/IKI/I OMOJIOTHMH KaK HayKH, OCO3HAHU eé poJin B (bOpMPIpOBaHI/II/I panruoOHaJIbHO-
'O HAY4YHOI'O MBIINIJICHHA, CO3JaHNU LEJIOCTHOTO MPEACTABICHUA 00 OKpYyXaromeM MUpPE KaK O
CAUHCTBC MPUPOABI, YCIIOBCKA U 06HI€CTB&, B ITO3HAHWHU IMPUPOJHBIX 3aKOHOMepHOCT€I\/’I " pCIICHHHU

po0JieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS,

Y6C)K,I[éHHOCTB B 3HAYMMOCTH OHMOJIOTHHU JUIA COBpCMCHHOﬁ OUBHJIM3allNN: obecrneyeHnss HOBOTO
YPOBHA pa3BUTUA MEAUIUHEBI, CO3AaHUC ICPCIICKTUBHBIX 6HOT€XHOJ’IOFHI>1, CIIOCOOHBIX pemarts pe-
CYPCHBIC HpO6JI€MI)I Pa3sBUTHA YCIIOBCYCCTBA, TIOUCKA HYTefI BbIXOJa U3 ri100aJIbHBIX YKOJIOTHYE-
CKHX HpO6J’I€M 1 00CCITCUCHHS nepexoaa K yCTOfI‘IPIBOMy Pa3BUTHIO, PAITMOHAJIbLHOMY HUCIIOJIB30Ba-

HUIO IIPUPOAHBIX PECYPCOB U (I)OpMI/IpOBaHI/IIO HOBBIX CTAHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTD B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUN B LEJISIX MOBBIIICHUS 00IIEH KYIbTYpHI,
€CTeCTBEHHO-HayYHOU TPaMOTHOCTH, KaK COCTaBHOM 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH 00Y-

YaoIuUXcs, GOpMUPYEMOH MPU U3yUEHUU OMOJIOTUH;

IMOHUMAHHNEC CYITHOCTHU METOJ0B ITO3HAHUA, UCITIOJIB3YEMBIX B €CTCCTBCHHBIX HAYyKaXx, CIIOCOOHOCTH
HCIIOJIb30BATh MMOJTYHYaCMbIC 3HAHUA IJId aHAJIN3a U OOBSCHEHUS SBICHUI OKpYXKaromero Mmupa u
MMPOUCXOAAIINX B HEM H3MeHeHHI>1, YMCEHUEC [CJIaThb 000CHOBAHHBIC 3aK/IFOYCHUS Ha OCHOBE Hay4-

HBIX (1)aKTOB 1 UMCIOIMUXCA JaHHBIX C ICJIBIO MOJYUYCHHUA JOCTOBCPHBIX BBIBOI OB,

CIIOCOOHOCTH CAMOCTOSITENTFHO HUCIIOJIB30BaTh OMOJIOTMUECKHUE 3HAHUS IS PEIIeHUs TIPOOIIeM B pe-

AJIBHBIX JXU3HCHHBIX CUTYyallUAX;

OCO3HAaHUEC ICHHOCTU HayIIHOP'I ACATCIIBbHOCTH, TOTOBHOCTH OCYIICCTBJIATE IPOCKTHYIO U UCCIICAO-

BAaTCJIbCKYIO ACATCIIBHOCTD HHANBUAYAJIBHO U B I'PYIIIC,

TOTOBHOCTB M CIIOCOOHOCTE K HCIIPCPBIBHOMY 06pa30BaHmo u CaM006p330BaHI/IIO, K aKTUBHOMY

MOJIyYEHUIO HOBBIX 3HAHUH M0 OMOJIOrMH B COOTBETCTBHH C )KU3HEHHBIMH ITOTPEOHOCTIMHU.
METAINIPEJMETHBIE PE3YJIbTATbHI

MeTaHpeI[MCTHBIe PE3YIbTAaThl OCBOCHUA yqe6Horo npeamMeTa «buonorus BKIIOYAIOT: 3HAYNMEBIC

U1l POPMUPOBAHUS MUPOBO33PEHHS 00YHAIOIINXCS MEXIUCHUIUIMHAPHBIE (MEXITPEIMETHBIE) o011e-



Hay4yHbIE MMOHATHS, OTpaXkarollye 1IeJTOCTHOCTh HAyYHOU KapTUHBI MUpa U Clielu(UKy METOO0B I10-
3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIeCTBO, SHEPrus, IBJICHHE, TPOLECC, CUCTEMA,
Hay4YHBIN (HaKT, TPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI, UCCIICIOBAHIE, HAOIIOICHNE,
M3MEpEeHHe, SKCIIEPUMEHT U JPYTUX), YHUBEpCcaIbHbIEe yueOHbIe NelicTBU (TT03HABaTEeNbHBIC, KOMMY-
HUKaTUBHBIC, PETYIATUBHBIE), oOecreunBaronye GopmupoBanue QyHKINOHAIBHON I'PaMOTHOCTH U
COIMATPHONM KOMITETCHITMH 00 yJaroIIMUXCs, CIIOCOOHOCTh 00YJarOIINXCsl HCTIONb30BaTh OCBOCHHBIE
MEXIUCIUIITHHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC YUeOHbIE ICUCTBUS B MTO3HA-

BATEJIbHOM U COLIMAJIBHOM IIPAKTHUKE.

MeTtanpeamMeTHbIe Pe3yIbTaThl OCBOCHHS MPOTPaMMBbI CPETHEro 00IIero 00pa3oBaHUs JOJIKHBI OT-

paxarb:
OBjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMU IO3HABATEJIbHBIMY 1€CTBUAMM:

1) 6a3oBble JOrHYecKue JeiCTBUS:

CaMOCTOSITENIEHO (POPMYITUPOBATH M aKTYaJIU3UPOBATH IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

HCII0JIb30BaTh IIPU OCBOCHUHU 3HAHUN MPUEMBI JIOTHYECKOTO MBILIUICHUS (aHa/In3a, CUHTE3a, CpaBHE-
HUS, KJTAaCCU(PHUKAINU, 0000IIEHHS ), pACKPBIBATH CMBICI OMOJIOTHYECKUX TOHATHHA (BBIACTSATH UX

XapaKTCPHBIC ITPU3HAKH, YCTAHABJIMNBATH CBA3U C APYTUMU HOHSITI/IHMI/I);

OMPEACIATh UCIIN ACATCIIBHOCTH, 3aJaBas mapaMeTPbl U KPUTCPUU UX JOCTHIKCHUA, COOTHOCHUTDH

PE3YIbTATHI ACATCIBHOCTH C MIOCTABJICHHBIMHU LICIISIMU,
HCIIOJIB30BaTh OMOJOTMYECKHE TTOHATHUS JJIA 00BSICHEHHS (baKTOB U SIBJICHUI KMBOM MMPpUPOIBI;

CTPOUTH JIOTUYCCKUEC PACCYKACHUA (I/IHHYKTI/IBHI)IC, ACAYKTHUBHBIC, 110 aHaJIOFI/II/I), BBIABJIATH 3aKOHO-

MCPHOCTH U IPOTUBOPCHUUSA B paCCMATPHUBACMBIX SABJICHUAX, (1)OpMy.HI/IpOBaTI> BbIBOJBI U 3aKJIIOUYCHU S,

IPUMEHATE CXEMHO-MOACIIBHBIC CPEACTBA I NPEACTABICHUA CYHICCTBCHHBIX CBSI3€H M OTHOIIICHHI
B U3y4aCMbIX OMOJIOrTYECKHX O6"I)CKTaX, a TaKXXeE HpOTI/IBope‘H/II\/’I pa3sHoOro poJia, BbIABJICHHBIX B pas-

JIMYHBIX HHq)OpMaHHOHHBIX HCTOYHHKAX,

p33pa6aTBIBaTL IUIaH pCUICHUA HpO6JI€MBI C y‘IéTOM dHaJIn3a UMCIOIHUXC MATCPHAJIbHBIX U HEMATC-

pHABHBIX PECYPCOB;

BHOCHUTBb KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATL COOTBCTCTBUEC PE3YJILTATOB LCIIAAM, OLICHUBATH

PUCKHU MOCJIEICTBUI ACATCIbHOCTH,

KOOPAMHUPOBATH U BBIOJIHATH Pa0OTY B YCIOBHAX PEANbHOTO, BUPTYaIbHOTO M KOMOMHHUPOBAHHOTO

B3aHUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEI0OBATEIbCKHE IeHCTBHUS:



BJIaJICTh HAaBbIKAMU y4eOHO-UCCIEA0BATEIBCKON U MPOEKTHOM AESITEIbHOCTH, HABBIKAMH Pa3peIIeHUs
po6ieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY TIOUCKY METOJIOB PEIICHUS TPAKTH-

YCCKHUX 3ada4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHUA,

HCIIOJIB30BATh PAa3JIMYHBIE BU/bI IEATEIBHOCTH I10 ITOJIYYEHUIO HOBOI'O 3HAHUS, €r0 UHTEPIIPETALUH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B YICOHBIX CUTYaAIIUAX, B TOM YHCIIE TIPH CO3AaHUH YICOHBIX 1

COHAJIBHBIX IIPOCKTOB,

(I)OpMI/IpOBaTB Hay‘IHLIﬁ THUII MBIIIJICHUSA, BJIAACTD HaquOfI TCpMI/IHOHOFHCﬁ, KIIFOYCBBIMHU ITOHATHAMUA

1 MCTOJaMMU,

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 337]a91 B 00pa30BaTEIBHOMN NEATEILHOCTH M KU3HEHHBIX

CUTyalluiXx;

BBIABJIATH NPUYIUHHO-CICACTBECHHBIC CBA3H U aKTYAJIU3UPOBATH 3aJa4y, BbIAIBUT'aTh TUIIOTE3Y e€ pe-
IICHUA, HAXOAUTDb apryMCHThBI JJIS JOKA3aTCIIbCTBA CBOUX YTBep)K,HeHI/If/'I, 3a1aBaTh NMapaMEeTphl U

KPUTEPHUH PELICHHUS;

AHAJIM3UPOBATD IMOJTYYCHHBIC B X04€ PCHICHUA 3aJa4r PE3YyIbTaTbl, KDUTUYCCKH OLICHUBATH UX J10-

CTOBCPHOCTD, IIPOTrHO3UPOBATHE USMCHCHUC B HOBLIX YCJIOBUAX;
AaBaTb OICHKY HOBLIM CUTYAllUAIM, OLICHUBATL HpHO6p€TéHHLII>i OIIBIT,

OCYIIECTBIISITH LIEJICHAIIPABICHHBIHN MTOUCK MEPEHOCA CPECTB U CIIOCOOO0B ACHUCTBHS B Mpodeccuo-

HaJIbHYIO CPELY;
YMETb NIEPEHOCUTDH 3HAHUS B [T03HABATEIbHYIO U IPAKTUYECKYIO 00IACTH KU3HEAEATEIIbHOCTH;
YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 00J1acTel;

BBIJIBUI'aTbh HOBBIC UACH, IIpEAIaraTb OpUrnHajJbHBIC ITIOAXO0AbI U PCIICHUS, CTABUTH HpO6J’I€MBI u

3aJ1a4y, JOIYCKAIOUINE abTEPHATHBHBIC PEIICHUS.
3) padora ¢ nnopmanueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHKAX MH(POPMAIUH (TEKCTE y4eOHOTO OCOOMS, HAyYHO-
MOTYJISIPHOM JTUTEpaType, OMOIOTHYECKUX CIOBApAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaH-
HBIX, B IHTEepHETE), aHAIM3UPOBaTh MH()OPMAIMIO Pa3IMYHBIX BUIOB U (GOPM MPEICTABICHHS, KPH-

THYECKH OLICHUBATH €€ AOCTOBCPHOCTb U HETIPOTUBOPCUUBOCTD;

(hOopMyIMPOBATH 3aMPOCH! ¥ MPUMEHSATH PA3IMIHBIE METOIBI IIPH MMOUCKE U OTOOPE OMOIOTUYECKOM

nH(popManuu, HeOOXOAUMOM JIJIs1 BEITIOJHEHUS YUEOHBIX 3a/1a4;

HpI/IO6peTaTB OIIBIT MCITOJIb30BAaHUS I/IH(bOpMaHI/IOHHO-KOMMYHI/IKaTI/IBHBIX TGXHOHOFHﬁ, COBCPLICH-

CTBOBATH KYJIbTYPY aKTHBHOI'O MCITIOJIB30BaAHUSA PA3JIMYHBIX ITOMCKOBBIX CUCTEM,



CaMOCTOSITENILHO BBIOUPATh ONTUMAJIbHYIO (pOpMy IpesicTaBiIeHHs OUoIOrHYecKoi HHpopMaIu

(cxemsbl, TpaduKy, JUArpaMMBbl, TAOJIUIIBI, PUCYHKH U APYTOE);

UCIOJIb30BATh HAYUHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ OMOJOrHuecKoi HHPpOpMaLnei:
NPUMEHATh XUMUYECKUe, GU3NUECKIE U MaTeMaTHYECKHE 3HAKU ¥ CUMBOJIBL, OPMYIIBI, a00OpeBHaTy-
Py, HOMEHKIIATypy, HCIIOJIb30BaTh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMUECKUE CPEICTBA HATIISTHO-

CTH;

BJIaACTb HABbIKAMHU PACIIO3HABAHHWA W 3allIUTHI I/IH(1)OpMaI_II/II/I, I/IH(1)OpMaL[I/IOHHOI>'I 0€30I1aCHOCTH JIN Y-

HOCTH.
OBJj1ajieHre YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH J1€CTBHSMM:
1) o6menne:

OCYHICCTBJIATb KOMMYHUKAIIMNU BO BCCX c@epax JKU3HH, aKTUBHO Y4aCTBOBATH B JUAJIOIC WX JUC-
KYyCCHUH IO CYHICCTBY 06CY)K,[[3.€MOI>'I TCMBI (YMeHI/Ie 3a/1aBaTh BOIIPOCHI, BLICKA3bIBAThb CYKACHU A
OTHOCHUTCIIbHO BBIIIOJTHCHUA npenﬂaraeMoﬁ 3ala4i, YUUTBIBATb HHTCPECHI U COI'TIACOBAHHOCTDL ITO3U-

LUUH IPYTrUX YYaCTHUKOB AMAIOTa WIH JUCKYCCUN);

pacro3HaBaThb HeBep6aJ'H:HLIC cpeacTBa 06IJ_ICHI/I}I, NOHUMATb 3HAYCHUC COLIMAJIbHBIX 3HAKOB, IIPCAIIO-

CBIJIOK BO3HUKHOBCHUS KOH(bHHKTHBIX CHTyaHHﬁ, YMCTh CMATYATH KOH(i)JII/IKTBI " BCCTU ICPETOBOPHI;

BJIAIETh Pa3IMYHBIMU CIIOCOOaMU OOIIECHUS U B3aUMOJAEHCTBHS, TOHUMATh HAMEPEHUS JPYTUX J0-
JIeH, IpOSIBIIATH YBAXXUTEIbHOE OTHOILIEHHE K COOECETHUKY U B KOPPEKTHOM (hopme PopMyInpoBaTh

CBOM BO3paKEHUS;
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB.
2) coBMeCTHasl 1eSITeJIbHOCTh:

MMOHUMATh U MCIIOJIF30BaTh MPEUMYIIECTBA KOMaH/IHOW U HHIUBUAYAILHON paOOTHI IPU PEIICHUN
O610JIOrnYecKoi MpoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTb IPUMEHEHHUS TPYIIIOBBIX ()OPM B3aUMO-

JeCTBUS TPU pelIeHUH yueOHOM 3a1auu;

BbIOMpATh TEMATUKY M METO/bl COBMECTHBIX ACHCTBHI ¢ y4ETOM OOLIMX HHTEPECOB U BO3MOYKHOCTEN

KaXXJ10ro 4JI€Ha KOJIJICKTHBA,

MPUHUMATD €I COBMECTHOMU AESTeIbHOCTH, OPIraHU30BBIBATH M KOOPIUHUPOBATH ACHCTBUS MO €&
JOCTHKEHHIO: COCTAaBIISATh ILJIaH JIeUCTBUM, paclipeiesiTh poJid ¢ y4€TOM MHEHHUI y4aCTHUKOB, 00-

CYXKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OILCHUBATH KAY€CTBO CBOCTO BKJIaAA U KAXKIAOTI'O YHaCTHUKAa KOMaHIbI B O6H1Hﬁ pe3yibTarT I10 pa3pa-

OOTaHHBIM KPUTEPUSIM;



npeajiaratb HOBBIC IIPOCKTBI, OHCHUBATL UACH C ITO3UIIUK HOBU3HbI, OPUT'MHAJIBHOCTH, HpaKTH‘IeCKOﬁ

3HAYUMOCTH,

OCYHICCTBJIATD ITO3UTUBHOC CTPATCIHMYCCKOC MOBCACHHUC B PA3JIMYHBIX CUTYyallUAX, IIPOSABIIATH TBOP-

Y4eCTBO U BOOOpaXkeHHe, ObITh HHUIIMATUBHBIM.
OBjajieHNe YHUBEPCAIBLHBIMHA PEryJIATHBHBIMH 1€CTBUSIMM:
1) camoopranu3anms:

HCIIOIL30BaTh OMOJIOTMYCCKUE 3HAHUS JUJIA BBISABIICHUS Hp06J'IeM " UX PCIICHUSA B )KU3HCHHBIX U

y4eOHBIX CUTYyalUsIX;

BBI6I/IpaTB Ha OCHOBE OMOJIOTMYECKUX 3HAHMMI [EJICEBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[CﬁCTBI/I?IX

Y TIOCTYTIKaX MO0 OTHOLIEHUIO K KHUBOU MPUPOJE, CBOEMY 30POBBIO U 3[J0POBBIO OKPYKAIOIINX;

CaMOCTOATCIIbBHO OCYIICCTBIIATH [TO3HABATCIIBHYIO ACATCIIbHOCTD, BBISIBIIATH HpO6JICMLI, CTaBUTb U

(bOpMy.]'II/IpOBaTB COOCTBEHHBIC 3aJa4u B O6pa3OBaTeJ'ILHOI71 ACATCIIBHOCTH U JKU3HCHHBIX CUTYallUAX;

CaMOCTOSITEJIFHO COCTABIIATH IIJIaH PEIICHHUs IPOOJIeMBbI C y4ETOM UMEIOIINXCS PECYPCOB, COOCTBEH-

HBIX BO3MOKHOCTEUN U IIPEATIOUTCHUM;

JlaBaTh OIIEHKY HOBBIM CUTYAaIlUsIM;

pacumpsTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHU;

JienaTh OCO3HAHHBINA BEIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco6CcTBOBATh (HOPMUPOBAHUIO U MPOSBICHUIO HITUPOKOM SPYIUIIMH B pa3HBIX 00JaCTIX 3HAHUH,

TTOCTOSIHHO TTOBBITIIATH CBOW 00pa30BaTEIbHBIN U KYJbTYPHBIA YPOBEHbD.
2) CaMOKOHTPOJIb:

AaBaTb OCHKY HOBBIM CUTYyallsIM, BHOCUTb KOPPCKTUBEI B ICATCIbHOCTD, OLICHUBATH COOTBCTCTBHUE

PE3yJbTaTOB LIETSAM;

BJIa/ICTh HABBIKAMU MO3HABATENIbHOM pe(IeKCUH KaK OCO3HAHUS COBEPIIAEMbIX TEHCTBUI U MBICIIH-
TEJBbHBIX MTPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIIOJIb30BAaTh NPUEMBI peIEeKCHUH IS OLICHKU

CUTYalluH, BBIOOpA BEPHOI'O PELLIECHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IPU aHAJIU3€ PE3YJIBTATOB AEATEIBHOCTH;
3) npuHsATHE ceOs U IPYTHX:

IIpUHHUMATh CG6$I, INOHHUMasA CBOHM HEAOCTATKH U JOCTOMHCTBA,



IIPUHUMATH MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIIU3€E PE3YyIbTATOB IEATEIBHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO APYTUX HA OMINOKU;
pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JPYroro 4eloBeKa.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMetHbie pe3ynbTaThl ocBoeHus mporpaMmbl COO no 6uoa0ruu Ha 6a30BOM YpOBHE BKITIOYAIOT
cnernuduueckue st yaedHoro npeamera «buonorus» HaydHble 3HAHUS, YMEHHS M CTIOCOOBI JIeH-
CTBUH 110 OCBOEHUIO, HHTEPIIPETALIMU U Peo0Opa30BaHUIO 3HAHUH, BU/IbI IEATEIbHOCTH 110 HOJIyYe-
HUIO HOBOT'O 3HaHMsI U IPUMEHEHHIO 3HAHUM B Pa3IMUHBIX yUEOHBIX CUTYallUAX, a TAK)KE B PEAJIbHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX ¢ OMojorueil. B mporpamme npeaMeTHble pe3yabTaThl IPEICTaB-

JICHBI I10 I'oJaM 06yquH>1.

[IpenmMeTHBIE pe3yapTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 10 knacce 10KHbI OTpa-

XKaTb:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOT'O 3HAHMSI €CTECTBEHHBIX
HayK, B )OPMHPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA M HAYYHOTO MUPOBO3-
3peHHsl, O BKJIaJIe POCCHUMCKUX U 3apyOeXKHBIX YUEHBIX-OMOJIOrOB B pa3BUTHE OUOIOTUH, (DYHKIIHO-

HaJIbHOM TpaMOTHOCTH YCJIOBCKA JJIA PCHICHUS )KU3HCHHBIX 3a/1a4,

1. ymeHue packpblBaTh COJepKaHUE OMOIOTMUECKUX TEPMUHOB U MOHITHI: )KU3Hb, KIETKA,
OpraHu3M, MeTaboIM3M (0OMEH BEIIECTB U MPEeBpalleHUe SHEPTHH), TOMeocTas (camope-
TYJISIUs ), ypOBHEBAsI OpraHU3aIUs )KUBBIX CUCTEM, CAMOBOCTIPOU3BEICHHE (PETPOTyK-
1Us1), HACJIeICTBEHHOCTh, N3MEHYUBOCTb, POCT U PA3BUTHUE;

2. yMEHHe M3Jlarath OMOJIOTHYECKHE TeOpUH (KJIETOYHAs, XPOMOCOMHAsI, MyTallHOHHAS,
[EHTpaJIbHAasl JorMa MOJIEKYJISIpHOM Onosorun), 3akonsl (I'. Menaens, T. Moprana, H. U.
BaBuioBa) u yuenus (0 HeHTpax MHOI000pa3us U MPOUCXOXKICHUS KYIbTYpHBIX pacTe-
Huii H. Y. BaBuinosa), onpeessiTh TPaHUIbI KX TPUMEHUMOCTH K KHUBBIM CUCTEMaM;

3. yMEHHe BIAJeTh METOAAMH HAYYIHOTO MTO3HAHMS B OMOJIOTUH: HAOIIIOICHUE U OMTUCAHNE
JKUBBIX CCTEM, IIPOLIECCOB U SBJICHUH, OpraHu3alys U IPOBEACHUE OMOIOTHYECKOrO
9KCIIEPUMEHTA, BBIIBUJKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXy UCCIIEyEMbIMU
BEJIMUYMHAMU, OOBSICHEHHE MTOJYYEHHBIX Pe3yIbTaTOB, HCIIOIb30BAaHHBIX HAYUHBIX MTOHS-
TUW, TEOPUN U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIbI HA OCHOBAHUM MOJYYEHHBIX pE3yiIbTa-
TOB;

4. yMeHue BBLIEIATh CYIIECTBEHHbIE IPU3HAKU BUPYCOB, KJIETOK ITPOKAPUOT U DYKapUoT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH IMPOLIECCOB: 0OMEHa Be-
IIECTB U MPEBpALICHHs SHEPTUU B KIIETKE, OTOCHHTE3a, JIACTUYECKOTO U SHEpreTuye-
CKOro oOMeHa, XeMOCHHTE3a, MUTO03a, Mel03a, OIUI0JJOTBOPEHUS, PAa3MHOKEHUS, UH/IUBU-

JyaJIbHOTO Pa3BUTHs OpraHu3Ma (OHTOIEHE3);



5. yMEHHWE MPUMEHSThH MOJYYCHHBIC 3HAHUS NIl OOBSICHEHHS OMOJIOTHUECKUX MPOIIECCOB
SIBTICHHH, JIJISl IPUHSATHS PAKTHYECKUX PEIICHUI B IIOBCEHEBHOM KHU3HHU C IIEITBI0 00eC-
neueHus1 0€30IMaCHOCTH CBOETO 3/10POBbsI U 3/J0OPOBbsSI OKPYKAIOIIUX JIFOACH, COOIIOCHHS
HOPM TPaMOTHOTO TIOBE/ICHHS B OKPYKaIOIIeH MPUPOAHOM cpejie, TOHUMaHue He00X 01~
MOCTH HCITOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHH IS pa-
IIMOHAIBHOTO TTPUPOIOTIONIE30BAHHS,

6. yMmeHue pemaTh 3JIeMEHTapHbIC TeHETHUECKUE 314 HAa MOHO- M JJUTUOPUIHOE CKPEIIH-
BaHHE, CICTJICHHOE HACJIE0BAaHUE, COCTABIISATH CXEMbl MOHOTHOPHIHOTO CKPEIIUBAHMUS
JUTS TIPeJICKa3aHKsI HACJIC0OBaHUS IPU3HAKOB Y OPraHU3MOB;

7. yMEHWeE BBITOIHATH JIAOOPATOPHBIE M MPAKTHYECKUE PAOOTHI, COOIOAATH MPaBHIIa TIPH
pabore ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

8. yMeHHe KpUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATH HH(OPMAITHIO OMOIOTHIECKOTO CO-
JICpKaHUs1, BKITFOUAIOIIYIO IICEBJOHAYYHbBIC 3HAHUSI U3 PA3JIMYHBIX KCTOUHUKOB (CpeCTBa
MacCcOBOW WH(POPMAIINU, HAYYHO-TIOMYJISIPHBIC MAaTePUAIIBI), STUIECKUE aCTIEKThI COBpe-
MEHHBIX UCCIIEJIOBAaHUI B OMOJIOTUHU, MEAUIINHE, OMOTEXHOJIOTHH;

9. ymeHwme co3aBaTh COOCTBEHHBIC MTUCHMEHHBIC U YCTHBIE COOOIIEH!s, 00001ast OMoIoTH-
4eCKyr HH()OPMAIUIO U3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO MCIIOJIb30BATh MOHSITHIA-

HBII anmnapat 6MoJIOTHu.

IIpenmeTHble pe3ynbTaTsl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce 10JIXKHBI OTpa-

KaThb:

1. cpopmMupoBaHHOCTH 3HAHMI O MECTE U POJIK OMOJIOTUHU B CHCTEME HAYYHOI'O 3HAHUS €CTe-
CTBEHHBIX HayK, B ((OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAY4YHOI KapTUHBI MUpa U
HAyYHOTO MHUPOBO33PEHHMS, O BKJIa/Ie POCCUHCKUX U 3apYOEKHBIX yUEHBIX-OMOIOTOB B pa3-
BUTHE OMOJIOTUH, PYHKIIMOHAIBHOW I'PaMOTHOCTH YE€JIOBEKA JJISl PEIICHUS )KU3HEHHBIX 3a-
aad,

2. yMEHHE PacKpBIBAaTh COICpKaHNE OMOJIOTHUECKUX TEPMUHOB U TIOHSITHIA: BUJI, TIOITYJISIIHS,
reHO(OH/I, SBOJIIOLUS, IBIDKYIIME CHITBI ((DaKTOPBI) SBOIIOIMHU, IIPUCTIOCOOIEHHOCTh Opra-
HU3MOB, BU1000pa30BaHuUE, FIKOJIOTHUECKUE (PAKTOPBI, IKOCUCTEMA, IPOIYLIEHTHI, KOHCY-
MEHTBI, PeTyLIeHTbI, LIeNU MUTaHUs, SKOJOrHYecKas MupaMuaa, OuoreouneHos, ouocgepa;

3. yMeHHue u3yiarath OuoJIoruueckue Teopuu (dBotoronHas Teopus Y. JlapBuna, cCHHTETHYE-
CKasi TeopHs IBOJIIOIINH ), 3aKOHBI U 3aKOHOMEpHOCTH (3aposiiieBoro cxoactsa K. M. bapa,
yepe10BaHMs ITIaBHBIX HanpaBieHui u nytei ssomroru A. H. CeBepriosa, yuenus o 61o-
coepe B. 1. BepHazackoro), onpeaessiTh rpaHULbI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

4. yMmeHHe Ba/leTh METOJIaMU HayYHOI'O TIO3HAHUS B OMOJIOTUH: HAOIIOACHHUE U OIIMCAaHUE KU-
BBIX CUCTEM, IIPOLIECCOB U SIBJICHUI, OpPraHu3allks U IPOBEJEeHUE OMOIOTNYECKOTO IKCIIE-

pPUMCHTA, BBIABUIKCHUC I'MITIOTE3bI, BBIABICHUC 3aBUCUMOCTH MCKAY UCCIICAYCMbIMU BCJIN-



10.

YHHAMH, 00bICHEHNE TIOTYYSHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX HAYYHBIX TOHATUMN, T€O-
pHil ¥ 3aKOHOB, YMEHUE JIeNIaTh BHIBOAbI HA OCHOBAaHUH MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIICTISATH CYIIECTBEHHBIC TIPU3HAKU CTPOCHUS OMOIOTHYECKUX 00BEKTOB: BUJIOB,
HOMYJISAIMHA, TPOIYLIEHTOB, KOHCYMEHTOB, PE1yLIEHTOB, OMOT€OIIEHO30B U YKOCUCTEM, OCO-
OCHHOCTH MPOIIECCOB: HACJIEICTBEHHOM N3MEHYUBOCTH, ECTECTBEHHOT'O 0TOOpa, BUI000pa-
30BaHMsI, TPUCTIOCOOJICHHOCTH OPTaHU3MOB, IEHCTBHSI KOJIOTHIECKUX (DAKTOPOB Ha Oopra-
HU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUI
B DKOCHUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUUECKUX ITUKIIOB B
ouocdepe;

yMEHHE NMPUMEHSTH MOTYYSHHbIE 3HAHUS Il 00BSICHEHUS] OMOJIOTMYECKUX MPOLIECCOB U SB-
JICHUM, JUIsl IPUHATHS IPAKTUYECKUX PEIIEHUI B IOBCEIHEBHOM KU3HH C 1I€JIbI0 obecreye-
HUs 0€30IIACHOCTH CBOETO 3I0POBBS M 3I0POBbSI OKPYKAIOIIHX JIFOJICH, COOITIOICHIUS] HOPM
IPaMOTHOTO MOBEJICHUS B OKpY’Karollel IpUpOAHOH cpesie, MOHMMaHue HeOOXOAMMOCTH
MCIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOM OMONIOTHH AJIsl PAllMOHAIBHOTO MPUPOIONOb-
30BaHMS;

YMEHHE pelIaTh AIEMEHTapHbIE OMOIOIMUECKHE 3aJa4H, COCTABIISATh CXEMBbI IEPEHOCA Be-
[IECTB U PHEPTUU B dKOCcHUCTEeMaxX (L[EMH MUTAHUA);

YMEHHE BBITIOJIHATH Ta00OpaTOpHbBIE U MPAKTUYECKUE pabOThI, COOI0ATh MpaBUia MpH pa-
6oTe ¢ yueOHBIM 1 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKU OLIEHUBATH U HHTEPIIPETUPOBATH HH(OPMAIHIO OMOJIOTHYECKOTO CO-
Jep>KaHusl, BKIIOYAIOMIYIO TICEBAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HCTOYHUKOB (CpEACTBA
MaccoBOW MH(GOPMAIIMU, HAYYHO-TIOMYJSPHbIE MAaTEPUAIIbl), pACCMATPUBATh TTI00ATHHbBIE
AKOJIOTUYECKHE TIPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH TIO OTHOIIICHHUIO K HUM COO-
CTBEHHYIO ITO3HUIIHIO;

YMEHHE CO3/7]aBaTh COOCTBEHHBIE MICHhMEHHBIE M YCTHBIE COOOIIEHUs, 00001ast Ononorude-
CKYI0 MH(POPMAITUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIb30BATh MOHITHIHBIN

alapar OHOJIOr U



COJAEP)KAHME YYEBHOI'O ITPEJIMETA «bHOJIOI'US» 10 KJIACC

ba3oBblii ypoBeHb

Yriy0JieHHbII YPOBeHb

10 kaace. 1 4 B Hees10, Beero 34 4.

10 kaacc. 102 y.

Tema 1. buosiorusi Kak Hayka.

buonorust xak Hayka. CBs3b Ouosiornu ¢ oOiue-
CTBEHHBIMH, TEXHUYECKUMHU U APYTUMHU €CTECTBEHHBIMU
Haykamu, (unocodueil, 3TUKOH, 3CTETUKOW U IPaBOM.
Poine 6Guonorun B GopMHpPOBAHUN COBPEMEHHOW HAYIHOMH
KapTuHbl Mupa. CucreMa OMOJIOTHYECKUX HAaYK.

MeToab! IO3HAaHUS )KUBOM NPHUPOIEI (HabII0ACHNE,
9KCIIEPUMEHT, ONMCAaHUE, W3MEpEHue, KiIacCUpUKalus,
MOJIEIMPOBaHUE, CTATUCTUYECKast 00pabOTKa JaHHbIX).

JdemMoHcTpanuu:

[Toptpets: Y. HapBun, I'. Mengens, H. K. Koib-
108, /Ix. Yorcon u @. Kpux.

Ta0Omunel 1 cxeMmbl: «MeToabl IO3HAHUS KUBOI
IIPUPOIBI».

JlabopaTopHble 1 NpaKTHYeCKHE PadoThI:

[Tpaktuueckas padora Ne 1. «Mcnonb3oBaHue pasz-
JUYHBIX METOJOB MPU U3YYEHUU OMOJOTMYECKUX OOBEK-
TOBY.

Tema 1. Buosnorust kak Hayka

CoBpemeHHast 6Mo0Tusl — KOMIUIEKCHas Hayka. KpaTkas uctopust pa3BUTHS
6uosnoruu. buonoruueckre Hayku U n3ydaemble UMH npoOaembl. DyHaamMeHTa b-
HbIE, IPUKIIATHBIC U TTIOMCKOBBIC HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HaueHue Ouonoruu B (POPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptunbsl mupa. [Ipodeccun, cBsazanHble ¢ Ouonorueil. 3HaueHHe OHONOTMH B
MPAKTUYECKOW JIeATEIbHOCTU YEJIOBEKA: MEJHULIMHE, CEIbCKOM XO3sICTBE, Mpo-
MBIIUIEHHOCTH, OXpaHe IPUPOJIBIL.

JdemoHcTpanuu

[optpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBus,
V. TI'apgei, I'. Mengens, B. U. Bepnanckuii, U. I1. [1aBnos, . . Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, @. Kpuk, /. K. benses.

Tabmumpl U cxembl: «CBsi3b OMONOTHMU C APYrUMHU Haykamm», «Cucrema
OMOJOTHYECKUX HAYK.

Tema 2. /KuBble cuCTEeMbI U UX OPraHU3ALUA.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MPEAMET U3Y-
yeHus: Onostoruu. OTIIMYNE KUBBIX CHCTEM OT HEOpraHH-
4eCKOH NMPHUPOJIBL.

CgoiicTBa OnocucTeM M UX pazHoobOpasue. YpOBHU
OpraHu3aluy OHMOCHCTEM: MOJIEKYJSPHBIN, KIETOUHBIH,
TKAHEBbIN, OPTraHU3MEHHBIN, TMOMYyISIUMOHHO-BUIOBOMH,
9KOCUCTEMHBII (0MOTreO1I€HOTHUECKUI), ONOCEPHBIIl.

Tema 2. /KuBble cucTeMbI U UX U3yYECHHE

JXKuBble cuctembl Kak mpeamer ulydeHus: Omonoruu. CBONCTBA KHUBBIX CH-
CTEM: €IMHCTBO XMMHUYECKOI0 COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTD, CIIOKHOCTh
U YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOPTraHU3alUsl, CAMOBOCIIPOU3-
BEJICHUE, Pa3/IPaXKUMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHM3alMKi KUBBIX CUCTEM: MOJIEKYJISPHBIN, KIETOYHbIA, TKaHE-
BBIi, OpraHU3MEHHBIN, TMOMYISIUMOHHO-BUOBON, IKOCUCTEMHBIH (OMOTreoleHOTH-
qyeckui), Onocdepusrii. [Iporieccrl, MpOUCXOAAIINE B )KUBBIX cucTeMax. OCHOBHBIE




JdemoHcTpanum:

Tabmuubl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3-
HU», «YPOBHU OPraHU3ALIMH )KUBOU IIPUPOIBI».

O6opynoBanue: moaens mosekybsl JJHK.

Mpu3HaKky >kuBoro. KusHe kak gopma cymniectBoBanus mMatepuu. Hayku, usyuato-
L€ )KUBbIE CUCTEMBI HA PAa3HBIX YPOBHSAX OPraHU3aLUH.

N3yuenne xuBBIX cucteM. Meronbsl Ononoruyeckoi Hayku. HabOmionenwue,
H3MepeHue, SKCIIEpUMEHT, cUcTeMaTu3alus, MmetaaHanus. [lonsTre o 3aBucuMoit u
He3aBUCUMOHN nepemeHHou. [InanupoBanue skcnepuMmenta. IloctaHoBKa u Ipo-
Bepka runore3. Hynesas runoresa. [lonsitiue BbIOOpKH U €€ TOCTOBEPHOCTh. Pa3z-
O6poc B Omonornyeckux JaHHbIX. OlLleHKa JOCTOBEPHOCTH IOJIyYEHHBIX pe3yibTa-
TOB. [IpMUMHBI HCKaXKEHUS PE3yIbTATOB dKcIepuMeHTa. IloHsATHE cTaTncTHYECKO-
r'o TeCTa.

JdemoHcTpanuu

Tabmuuel u cxempl: «OCHOBHbIE IIPU3HAKU XKU3HW», «buonornueckue cu-
cTeMbl», «CBOMCTBA KMBOW MAaTepHUN», «YPOBHU OPraHU3AIMU >KUBOW TTPUPOJIBIY,
«CTpoeHMeE )KUBOTHOU KIIETKW», « TKaHM KMBOTHBIX», «CHCTEMBI OPraHOB YEJIOBE-
YecKoro opraHmsmay, «buoreonenosy», «buocdepay, «MeTonbl N3yd4eHUS KUBOU
IIPUPOIBI».

O6opynoBanue: n1abopaTopHOEe O0OpYIOBaHHWE AJIs MPOBEACHUS HAOIIO/IE-
HHM, ©3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTyeckas padora «lcnonp3oBaHue pa3InyHBIX METONOB IIPU U3Yy4e-
HUU J)KUBBIX CUCTEM).

Tema 3. Xumuveckuii cOCTaB U CTPOCHHE KJIEeT-
KH.

XUMUYECKUN COCTaB KIIETKA. XUMHUYECKHUE 3Jie-
MEHTBI: MaKpO3JIEMEHTBI, MUKpPOJJIEMEHTBL. Boga u Mu-
HepaJbHbIE BEILIECTBA.

OYHKIMU BOJIbI U MUHEPAJIbHBIX BELIECTB B KJIET-
ke. [lonnepxxanue ocMoTrueckoro OanaHca.

benku. CoctaB u cTpoeHne 0enkoB. AMUHOKHCIIO-
Tl — MOHOMEpHI OenkoB. HezameHuMbIe M 3aMEHHUMEIE
AMUHOKHUCJIOTBl. AMHHOKHUCIIOTHBI COCTaB. YPOBHHU
CTPYKTYpbl OEIKOBON MOJEKYIbl (TMepBUYHAS, BTOPUY-
Has, TPETUYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYE-

Tema 3. buosnorus KieTrku

KneTka — cTpykTypHO-QyHKIIMOHATIbHASL €IMHULIA )KUBOTO. MIcTOpHS OTKPBI-
s kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
IneiinenH, P. Bupxos). OCHOBHBIE MONOXKEHUSI COBPEMEHHON KJIETOUYHOW TEOPHUH.

Metoasl MOJIEKYJISIPHOW W KJIETOYHOW OMOJIOTHHM: MUKPOCKOIIHS, XpOMAaTO-
rpa¢usi, 31ekTpodopes, METO MEUEHBIX aTOMOB, AU(QepeHIraIbHoe HeHTpudy-
TUpOBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3y ueHue GukcuposanHvlx Kiemox. IeK-
TPOHHAss MUKpocKonus. Koughoxanvnas muxpockonus. Bumanvroe (npuoicusnen-
HOe) uzyueHue Kiemox.

JdemMoHcTpanuu

[loptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K.
M. Boap.




cKHe cBoiicTBa OenkoB. buonornyeckue (yHkumm Oen-
KOB.

®epMeHTbl — OHOJIOTMYECKHE  KaTaJln3aToOpBhI.
Crtpoenue ¢depmeHTa: akTHUBHBIA LEHTpP, cyOcTpaTHas
cnenupuynocts. Kodepmentsl. Burtamuubl. Ornnuus
(epMEHTOB OT HEOPraHMYECKUX KaTaIu3aTOPOB.

VYraeBoasl: MOHOcaxapuisl (TiaroKo3a, pubo3a u
ne3okcupubo03a), mucaxapuibl (caxapos3a, T1akTo3a)  Io-
aucaxapuabl (Kpaxmaj, TJIMKOTeH, Lieunoiios3a). buoino-
ruyeckue QyHKIMH yIIeBOAOB.

Jlumuasl: Tpuriuuepuasl, Gochonunuabl, crepou-
nbl. I'napodmibHO-THAPOGOOHBIE CBOMCTBA. brosioruye-
ckue QpyHKimu aunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB
U JIUIIAJIOB KaK HICTOYHUKOB YHEPTHH.

Hyxneunnoseie kucnotsi: JJHK u PHK. Hykneortu-
bl — MOHOMEPBI HYKJIEUHOBBIX KHUCIOT. CTpoeHHe U
¢byukuuu JJTHK. Ctpoenune n pynkunun PHK. Buger PHK.
ATO®: crpoenue u GyHKIUH.

[Murosnorus — Hayka o kinerke. Kierounas reopust —
pUMep B3aUMOJEHUCTBUA UAeH U (akTOB B HAYYHOM I1O-
3HaHUU. MeTOoAbl U3yUEeHUs KIETKH.

Knerka xak nemoctHas >xuBas cuctema. OOuiue
NPU3HAKK KIETOK: 3aMKHYTasl HapyxHas MeMOpaHa, Mo-
nexynsl JJHK kak remernueckuii anmapar, cucTeMa CHH-
Te3a Oenka.

Tumbl KIETOK: 2yKapHOTHUYECKash U MPOKapuoTHYe-
ckasg. OCOOEHHOCTH CTPOEHUS MPOKAPUOTUUECKONW KIIET-
ku. Kinetounas crenka Oakrtepuil. CTpoeHUE dYKApHUOTH-
4yecKol KieTkU. OCHOBHBIE OTIMYUS PACTUTEIBHOH, KU-
BOTHOM U TpHOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs

Tabmumpl 1 cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBIM MHUKPOCKOT,
«Hctopust pa3BUTHSI METOJIOB MUKPOCKOIIUN.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl pPacTUTENbHBIX,
YKUBOTHBIX U OaKTEPUATBHBIX KIETOK.

IIpakTuyeckas padora «/3ydeHne MeTOHOB KIETOUHOU Ouosoruu (Xpo-
Matorpadus, anexrpodopes, nudpdepenunanbHoe neHTpudyruposanue, [TLP)».

XuMHYeCKasi OPraHu3alus KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u e€ ponb kak pacTBOpUTENS, peareHTa, ydacThe B CTPYKTYpUPOBAaHUU KIIET-
KM, TeIUioperynsauud. MuHepaabHble BEIIECTBA KIETKU, UX OMOIIOTUYECKas POIb.
Posb KaTHOHOB 1 aHMOHOB B KJIETKE.

OpraHnuyeckue BellecTBa KIETKU. buomornyeckue noauMmepsl. benku. Amu-
HOKHUCJIOTHBIH cocTaB OenkoB. CTpyKTypbl OenkoBoil Monekynbl. llepBuuHas
CTpYyKTypa Oelka, MeNTHAHas CBsA3b. BropuuHas, TpeTHyHast, 4eTBEPTUYHAS CTPYK-
Typhl. Jlenarypamnus. CBorictBa 6enkoB. Knaccudukanusa 6enkoB. buomorndeckue
¢bynkunu 6enxoB. [lpuonul.

Yraesoael. MoHOCaxapuabl, TUCaXapuibl, OJUTOCAXapuabl U MOJHCAXapHU-
nel. OOt Tian cTpoeHus: U GU3NKO-XMMHUYECKHUE CBOMCTBA YriieBoAoB. buono-
ruyecKue (QyHKIMH yTIIeBOIOB.

Jlumuger. T'uapodumnbHO-THAPOGOOHBIE CcBOMcTBA. Kiaccubukamust aumnu-
noB. Tpurnuuepunasl, pochoaunuabl, BOCKH, cTepouibl. buonorndeckue GyHKIUN
munuaoB. OOre cBoiicTBa OMOIOrHYECKHX MEMOPaH — TEKy4eCTh, CIOCOOHOCTD K
CaMO03aMbIKaHUIO, TOJIYIPOHULIAEMOCTb.

Hyxneunnosbie kucinorsl. JJHK n PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneotunpl. I[puamun komrmiuementapHocTu. [IpaBuimo Yapradda. Crpykrypa
JIHK — nBoiinas cnupanb. MectoHaxoxaeHue u ouonoruueckue pynknuu JTHK.
Buaet PHK. ®ynxunu PHK B knetke.

Crpoenne monekynbl AT®. Makpospruueckue cBsi3u B moiiekysie ATO.
buonoruueckue pynkiun ATD. BoccTaHOBIEHHBIE TEPEHOCUYUKU, UX (QYHKIIUH B
knetke. Jpyeue nyxneosuompugocgamer (HT®). Cexsenuponanue JJHK. Memo-
Obl 26HOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.




CTEHKa, TIJIMKOKanukc, ux GyHkouu. Ilnasmaruueckas
MeMOpaHna, e€ cBoiicTBa U (yHkiuu. [lurommasma u eé
opranounpl. OpHOMEMOpaHHBIE OPTaHOWIBl  KIIETKH:
OIIC, ammapat ['ompmxu, nu3ocoMbl. [lomyaBTOHOMHBIE
OpraHoujbl KJIETKU: MUTOXOHApHUH, Tutactuabl. I[Ipouc-
XOXKIACHHE MMTOXOHAPUN W Iuiactud. Bunel mmactua.
HememOpanHbie OpraHoubl KJIETKH: pUOOCOMBI, KIETOY-
HBI LIEHTP, LEHTPUOIN, PECHUYKH, KTYyTUKA. DyHKIUU
OpraHoOMIOB KJIETKU. BKitoueHus.

SAnpo — perynaTopHblii neHTp kineTtku. CtpoeHune
sapa: siaepHas 000JI0YKa, KapHoIula3Ma, XpOMAaTHH, -
PBIIIKO. XPOMOCOMBI.

TpaHcHIOpT BEHIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpets: A. JleBenryk, P. I'yk, T. IlIBanH, M.
[Ineinnen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yun-
kuHC, P. ®panknun, K. M. bap.

Huarpammel: «PacnpeneneHue XUMUYECKUX 3lie-
MEHTOB B HEKUBOM IpUpone», «Pacnpeneienue xummye-
CKHUX 3JIEMEHTOB B JKMBOU IPUPOJIEN.

Tabnuuer u cxemsl: «llepuonuyeckas Tabnuma xu-
MUYECKUX 3JIEMEHTOB», «CTpOEHHE MOJEKYJbl BOJBI»,
«buocunTtes Oenka», «CTpoeHHE MOJEKYIbl OeKay,
«Ctpoenue ¢depmenray, «HykIeMHOBbIE  KHUCIIOTHI.
JHK», «Ctpoenune monekynsl AT®», «CtpoeHue syka-
PUOTHYECKOUN KIETKW», «CTPOCHHE >KMBOTHOW KIIETKU»,
«CTpoeHHe pacTUTENbHON KIETKW», «CTpoeHue Inpoka-
PHUOTHUYECKON KIIETKN», «CTpOCHHUE sAlipa KIETKH», «YT-
JEBOABDY, «JIunuas».

O0GopynoBaHue: CBETOBOM MHUKPOCKOIL, 000pYyIO-
BaHUE JUUISl MIPOBEJICHUS HAOJNIO/IEHUHN, M3MEpPEHUil, KC-

CrtpyktypHast Ouonorus: OnoxuMudeckue U 6uodu3nUecKre UCCiae10BaHus
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMoIeKyn. Modenuposanue cmpyk-
mypul U QYHKYUll OUOMONEKYT U ux Komniekcos. Komnvromepuwiili ousaiin u opea-
HUYeCKUli CUHmMe3 OUOMOIEKYl U UX HeNPUPOOHLIX AHAN0208.

JdemoncTpanumn

[Toptpertsr: JI. [lomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknus,
@. Coanrep, C. [Ipy3unep.

Juarpammsl: «PacnpeiesieHue XUMHUYECKUX 3JIEMEHTOB B HEXUBOW IPUPO-
ne», «Pacrpenenenue XuMUYECKUX 3JIEMEHTOB B JKUBOM MPUPOJIEN.

Tabnuner u cxemsl: «[lepuognueckas Tabnuila XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKyJIbl BOJb», «BemiecTBa B cocTaBe OopraHu3moBy», «CTpoeHHe
MoJIeKybl Oenkay, «CTpyKTypbl O€KOBOM MOJIEKYNb», «CTpOeHHE MOJIEKYJ yT-
1eBoA0B», «CTpoeHre MOJIEKYJ TUNUA0BY, «HykienHoBbie KUCIOTh, «CTpoeHnE
MoseKysbl ATOy.

O6opynoBaHue: XMMHUYECKast IOCy1a 1 000pyA0BaHHUE.

JlaGopaTopHas pa6ora «OOHapy)keHUE OCIKOB C MOMOIIBI0 KAY€CTBEHHBIX
peaKIHii».

JlabopaTtopnasi pabdora «lccienoBaHne HYKJIEMHOBBIX KHCIOT, BBIIEIECH-
HBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB).

CtpoeHue u PyHKIIUN KJIETKHU

Tunel KIETOK: 3yKapHOTUYECKass W IPOKapHUOTUYECKAs.
(G yHKIMOHATIBHBIE 00pa30BaHMS KIETKH.

CtpoeHue mpoKapuOTHYECKON KiIeTKU. KieTouHas creHka OakTepwii U ap-
xei. OcOOEHHOCTH CTPOEHHS TeTepoTpo(PHOI U aBTOTPOPHOI MPOKAPHOTHUECKUX
KJIeTOK. MecTo U pojib MpOKapuoT B OUOIIEHO3aX.

Crtpoenre U (QpyHKIMOHHPOBAHUE DyKapUOTHUECKOW KieTku. [lmazmaTtuue-
ckasg memOpana (roiazmanemma). CTpykTypa mia3zMatundeckoi memOpanbsl. TpaHc-
MOPT BEUIECTB Yepe3 MIa3MaTUYeCKylo MeMOpaHy: naccuBHbIN (quddy3us, oder-
yéHHas audy3ust), aKTUBHBIM (IIEPBUYHBIM U BTOPUYHBIM aKTUBHBINA TPAHCIIOPT).
[Nonynponumaemocts MeMOpanbl. PaboTta HaTpuii-kanueBoro Hacoca. DHIOLHUTO3:
MUHOLUTO3, ¢arouuTto3. Dk3ouuTto3. Kierounas crenka. Ctpykrypa u GyHKUIUU

CrpykTypHO-




NEPUMEHTOB, MUKpOIpEenapaTbl pacTUTEIbHBIX, >KUBOT-
HBIX U OaKTEpHAIBHBIX KIETOK.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

JlabopaTtopHnast pabota Ne 1. «/3ydeHne KaTaauTH-
YEeCKOM aKTUBHOCTH (EPMEHTOB (HAa MpUMEpPE aMua3bl
WJTM KaTajasbl).

JlaGopatopHas pabota Ne 2. «3yuenue crpoeHus
KJIETOK pPAcCTeHUH, KUBOTHBIX M OAaKTEPHH MOJ MHUKPO-
CKOIIOM Ha TOTOBBIX MUKpOIpENapaTax U UX ONHUCAHUE.

KJIETOYHOM CTEHKU pacTeHUM, TpuOOB.

Hurtonnasma. [lutozons. [lutockener. JBmwkenue utomiazMbel. OpraHoU bl
kieTkd. OgHoMeMOpaHHbIe OPTaHOM B KIETKH: dHAoIIIa3MaTnaeckas cetb (I11C),
anmnapat ['onbIKu, TU30COMBI, UX CTpoeHHe U (QyHKIUH. B3anMocBsa3b ogHOMEM-
OpaHHBIX OpraHouaoB KieTKdu. CTpoeHHE TPaHyJISIPHOTO PEeTUKyiIyma. Mexanusm
nanpaenenusi oenxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OelIKOB. CHHTE3 KJIETOYHBIX
MeMOpan. ['magkuii (arpaHyisipHBIN) SHOOMIA3MaTU4YecKuil peTtukymnym. Cekpe-
TopHast pyHKIMs anmapara ['onbmxu. Moougukayua 6enkos 6 annapame I 01u0-
acu. Copmupoexa benxos 6 annapame [ onvodcu. TpaHCHIOPT BELIECTB B KIIETKE.
Bakyonu pacturensbsIx ki1eTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOUABl KJIETKH: MUTOXOHJPHUH, IUIacTUibl. [lpouc-
xooicoenue mumoxonoputi u naacmuo. Cumoéuocenes (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenne u pyHKIIMH MUTOXOHAPUH U Tutactu. [lepBuunbie, Bropud-
HBIE U CJIOKHBIC TUIACTUABI (POTOCHHTE3UPYIONIINX FYKApHUOT. XIIOPOILIACTHI, XPO-
MOILIACTBI, JIEHMKOIJIACTHI BBICIIUX PACTEHUH.

HememOpannsie opranounsl kietku CtpoeHne u GyHKIMHA HeMeMOpaHHBIX
OpraHoujioB KieTKU. Pubocomsl. [lpomescymounvie unramenmer. Mukpoduiia-
MEHTBL. AKMmuHo8ble Mukpopuiamermol. MbIIEUHbIE KIETKU. AKMUHOBbIE KOMNO-
HeHmbl Hembluteuwvlx Kiemok. Mukporpyooukn. Kiierounsrii nentp. CtpoeHue u
JBUKEHHE >KTYTUKOB M pecHUYeK. MUKpOTpyOOukH IUTOIIa3Mbl. LleHTpHob.
benku, accoyuuposanuvie ¢ mukpogunramenmamu u mukpompyoouxamu. Momop-
Hble DenKu.

SAnpo. Obonouka siapa, XpOMaTUH, KapUoOIia3Ma, SAPBIIIKH, UX CTPOCHUE U
¢byHkuuu. SnepHslii 6eaKoBbIil MaTpuke. IIpocTpaHCTBEHHOE PACIIONOKEHHE XPO-
MOCOM B UHTEep(]a3HOM s1ipe. Dyxpomamun u 2emepoxpomamun. beiaku XxpoMaTuHa
— TUCTOHBL. JJuHamuka s0epHou 000104KU 8 Mumose. SoepHulil mpancnopm.

Knerounslie BkimtoueHus. CpaBHUTENbHASI XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOM).

JdemoHcTpanuu

[optpetsr: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmumpl 1 cxembl: «CTpoeHHE 3YKApUOTHIECKON KIETKN», «CTpOeHUE KU-




BOTHOH KJIETKN», «CTpOeHHE PACTUTENbHON KIETKI», «CTpOeHHEe MUTOXOHAPUNY,
«SAnpo», «CtpoeHne npoKapruOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKPOIIPENapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKpOTpenaparsl 0aKTepuanbHbIX KIETOK.

JlabopaTopnas pabora «/I3yueHue cTpoeHMsI KJIETOK pa3IUYHbIX OPraHU3-
MOBY.

IIpakTuyeckas padora «l3ydyeHue CBOICTB KJIETOUHOI MEMOpaHBI».

Jlaboparopnas pabora «lccnenoBaHue Ia3Moiu3a MU JEIUIa3MOJIM3a B
PaCTUTEIBHBIX KIETKAX).

IIpakTyeckas padora «/3ydeHue ABMKEHMS LUTOIUIA3Mbl B PAaCTUTEIIb-
HBIX KJIETKaX».

Tema 4. 7KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WIH METa0O0JIH3M. ACCUMMIISAIIMS
(mmacTudeckuii oOMeH) W AMCCUMMUIISIUS (SHEpreTude-
CKHUI 0OMEH) — IB€ CTOPOHBI €AMHOTO Mpoliecca MeTado-
au3Ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB U YHEPIHH B
MOHUMAaHUU MeTabonn3ma.

Tunel oOMEHa BEIIECTB: aBTOTPOQPHBIA M TETEPO-
TpodHbIA. Ponb pepMeHTOB B 0OMEHE BEIIECTB M Tpe-
BPAILICHUN YHEPTUU B KIIETKE.

®dortocunTte3. CBeroBas u TeMHOBas (a3bl PoTO-
cuHre3a. Peakuuu ¢orocunresa. ddpdexkruBHOCTH HOTO-
cuHTe3a. 3HayeHue (GOTOCHMHTE3a Ui KU3HHU Ha 3emIe.
Bnusiaue ycnoBuii cpeapl Ha POTOCHHTE3 M CIIOCOOBI TIO-
BBIIICHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHU.

XeMocuHTe3. XEeMOCHHTE3UPYIOIUEe OaKTepUu.
3HaueHue XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMiie.

OHepreTuyecknii oOMeH B KieTke. Pacuiernienue
BEIIECTB, BBICIICHHE W aKKyMYyJIUPOBaHHE JHEPTUU B
KJIeTKe. OJTambl 3HepreTuueckoro ooOmena. [nmukomus.
bpoxenne u ero Bunpl. KucimoponHoe OKHCIEHUE, WIH

Tema 4. O0MeH BellecTB U NPeBpalliecHNEe JHEPTUH B KJIeTKe

AccuMmisIiMA M JUCCUMWIISILUS — IB€ CTOPOHBI MeTaboau3ma. Tumel oome-
Ha BEIECTB: aBTOTPO(HBIN U reTepoTpodHbIA. YuacTHe KHCIopoda B OOMEHHBIX
mporeccax. JHepreTnyeckoe odecrnieueHue kinetku: npespaiieHue AT® B oOMeH-
HBIX Ipoueccax. GepMeHTATUBHBIN XapaKTep PeaklMUid KIETOUHOrO0 METa0oIu3Ma.
depMeHThI, UX CTPOCHHE, CBOMCTBA U MexaHU3M JeiictBus. Kopepmentsl. Otin-
qrst PEPMEHTOB OT HEOPraHMUECKUX KaTaIH3aTOPOB. benKn-akTuBaTOPHI U OEJIKH-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAaKLUUN OT pa3IM4YHbIX
(hakTopoB.

[TepBUYHBIN CUHTE3 OPraHUYECKHUX BEUIECTB B KiieTKe. DOTOCUHTE3. AHOKCU-
2eHHbIU U OKCU2eHHblI pomocunmes y bakmepuii. Ceemocobuparowue nuemeHmol
U nueMeHmsvl peakyuoHHo2o yeumpa. Poib XJI0pOIUTacTOB B Mporecce POTOCHHTE-
3a. CBetoBas u TeMHOBas daszwl. Pomoovixanue, Cz., Cs. u CAM-munwvt pomocun-
me3a. IlponykTuBHOCTH (oTOCHHTE3a. BnusHHe pa3inyHbIX (aKTOPOB HA CKO-
pocTh ¢poTocuHTe3a. 3HaueHue (POTOCUHTE3A.

XemocunTte3. PazHoOOpazne OopraHM3MOB-XEMOCHUHTETHKOB: HUTPUPUIMPY-
fole OakTepuu, Kenez00aKkTepuu, cepobakTepuu, BOAOPOAHbIE OakTepuu. 3Ha-
YeHHE XEMOCHHTE3a.

AnaspobHble opranu3mbl. Buasl Opoxenus. [IpogykTel OposkeHHs U UX HC-
MOJIb30BAHKUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI Kak OOBEKTHI OMOTEX-




KJIeTouHOe apixaHue. OxkuciautenbHoe ¢ochopumupona-
HUe. (P PEeKTUBHOCTH FHEPTeTHUECKOT0 OOMEHa.

Peakuun matpudHoro cuHresa. I'eHernueckas HMH-
dopmanus u JIHK. Peanuzanus renernueckoit napopma-
MU B KJIETKE. [ €eHETMUECKUI KO U €ro CBoMcTBa. TpaH-
ckpunuuss — MatpuuHblid cuHTe3 PHK. Tpancmsanus —
O6uocuHTe3 Oenka. Otambl TpaHcasiuuu. KoaupoBanue
aMHUHOKHUCIOT. Pons pubocoM B OnocuHTe3e Oenka.

Hexnerounsie popmbl xu3HU — BUpYyChl. Vcropus
otkpbiTusi BupycoB ([I. W. VBanoBckwii). OcoOeHHOCTH
CTPOCHUS U KU3HEHHOTO IMKJIAa BUPYCcOB. bakrepruodaru.
bone3nu pacTeHul, >)KUBOTHBIX U YEJIOBEKA, BHI3HIBAEMBIC
BUpycamu. Bupyc ummyHnonedpunura yenoseka (BUY) —
B0o30ymutTens CIIMla. OOpaTHasi TpaHCKPHUIIIUS, pEBEp-
Ta3za ¥ uHTerpasa. [Ipopunakruka pacnpocTpaHeHHs BU-
PYCHBIX 3a00JIeBaHUH.

JdemoHcTpanum:

[Hoptpetsi: H. K. Konbuos, JI. . Banosckuii, K.
A. Tumupszes.

Tabmuupel u cxemul: «Tunel muTanusy, «Metabo-
a3M», «MUTOXOHAPHUSLY), «DHEPreTUUYecKuil oOMeHY,
«Xnopomnact», «®Porocunresn, «Crtpoenune JIHK»,
«Ctpoenue u (QpyHKIHMOHUpPOBaHUE TreHay, «CuHTe3 Oein-
Kay, «['eHeTnyeckuii koay, «Bupyce», «bakreprodarmny,
«Ctpoenue u xxu3HeHHbIi 1uki upyca CIINla, 6akre-
puodaray, «Permmkanus JJTHK».

O6opynoBaHue: MOJICIH-ANIUIUKAIIMN «Y IBOCHUE
JHK u Tpanckpunims», «buocunres 6enka», «CTpoeHue
KIIETKN», MoJieb cTpykTypsl JTHK.

HOJIOTUH ¥ BO30yIUTENH OOJIE3HEH.

AspoOHbIe OpraHu3Mbl. DTamnbl 3HepreTuueckoro oomena. IlogroroBurens-
HbIH 3Tan. ['rKkonn3 — 6eCKUCIOPOIHOE PACIICIIICHUE TIIFOKO3HI.

buonornueckoe okucienue, Win KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHIpHIL B
nporeccax Ouosoruueckoro okuciaeHus. Luknuyeckue peakuu. OKUCIUTENBHOE
dbochopmmmpoBanue. Orepeus memopannozo epaouenma npomonos. Cunmes
AT®: paboma npomonnoti AT®-cunmasel. [lpeumyiiectBa a’poOdHOrO MyTH 00-
MeEHa BEeIIEeCTB Nepes aHadpoOHbIM. DPHEKTUBHOCTD YIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

Ioptpetsr: [Ix. IIpuctou, K. A. Tumupsszes, C. H. Bunorpanckuii, B. A.
Ourenwrapar, [1. Murtyemn, I'. A. 3aBap3uH.

Tabmumpl u cxembl: «POTOCHHTE3», « JHEPreTUIECKuii oOMeH», «brnocuHTe3
6enkay, «CtpoeHue hpepMeHTay, «XEMOCHUHTE3Y.

ObopynoBaHue: CBETOBOW MHKPOCKOI, 000PYHIOBaHHUE AJIsi MPUTOTOBJICHUS
MIOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi padora «/3yueHne KaTaJUTUYECKONH aKTHBHOCTH (hepmeH-
TOB (Ha IPUMEPE aMIJIa3bl WK KaTaaa3bl)».

JlaGopaTopHasi padora «/3yueHue (epMEHTATHUBHOIO pACLICIJICHUS IIe-
POKCH/Ia BOAOPO/JA B PACTUTENIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopHnasi padora «CpaBHEHHE TIpollecCOB (POTOCHHTE3a U XEMOCHH-
TE3aN.

JlabopaTtopHnasi pabora «CpaBHEeHHUE IPOLIECCOB OPOKEHUS U JBIXAHUS.

HacJsencreennast uHgopMauus U peajn3anus €€ B KieTKe

Peakuyuu MatpuuHOro cusresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOro cUHTe3a. Peanuzauusa HacnenctBeHHo uHopmanuu. ['eHeTnueckuit
KoJ, ero coictBa. Tpanckpunuus — Mmatpuusslii cunTe3 PHK. IIpunnuns! tpas-
CKPHUIIMK: KOMIUIEMEHTAapHOCTh, aHTHUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTh. Co-
spesanue mampuunvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sranel. Yuactue TpancnopTHelx PHK B OnocunTese 6enka.
YcnoBust 6uocuntesa 6enka. KonupoBanue amuHokucior. Pons pubocom B Ono-
CUHTe3€ OeKa.




Coepemennvie npeocmasnenuss o cmpoeruu 2enos. Opranuzanusi TeHoma y
MPOKAPUOT M DYKApUOT. Perynsuus akTUBHOCTU TE€HOB y MpokapuoT. ['umoresa
orepona (. XKako0, XK. Mano). Monexynsipuvie MexaHuzMvl SIKCHPECCUU 2€HO8 )
aykapuom. Ponv xpomamuna 6 peaynayuu pabomul 2enog. Perynannus oOMEHHBIX
npoueccoB B kieTke. Kietounslii romeocTas.

Bupycsl — HekneTounble (OpMbI )KU3HU U 00JIUraTHbIe napa3utel. CTpoeHHe
MPOCTBIX M CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzHeHHbll YUK
JIHK-cooepacawux supycos, PHK-codepoicawux eupycos, baxmepuoghazos. O6-
PAmHas MpaHcKpunyus, pegepmasa, unmezpasd.

BupycHsle 3a60eBaHus 4yeaoBeka, )KUBOTHbIX, pactenuit. CITN]J, COVID-
19, conmanbHbIe 1 MEIUITUHCKHIE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anamuz ooavuiux maccueos («bigdatar)
CMpPYKmMypHuIX Ouonocudeckux oanHvlx. Hanomexuonozuu 6 buonocuu u meouyute.
Ipoepammupyemvie pynkyuu 6enxkos. Cnocobvi 00cmasKu 1eKapcms.

JdemMoHcTpanumn

[Toptpetsr: H. K. Konbnos, /1. 1. IBaHOBCKUI.

Tabmump! 1 cxemsl: «buocunTes 6enkay, «I'eHeTndeckuii Kon», «Bupycei»,
«bakTepuodarm.

IIpakTyeckas padora «Co3gaHue MOJEIU BUPYyCay.

Tema 5. PasMHoOKeHMe U MHIAMBHAYaJIbHOE Pa3-
BUTHE OPraHU3MOB.

KneTtouHsl 1IUKII, WM KU3HEHHBIM ITUKJ KIJIETKH.
WNuTtepdaza u murto3. Ilpoueccsl, mporekaronue B WH-
Tepdaze. Pemnukanus — peakuuss MaTPUYHOTO CHHTE3a
JHK. Ctpoenue xpomocoM. XpoOMOCOMHBIN HabOp — Ka-
puotun. JIWMIOMAHBIA W TaIJIOUJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonmoruueckue OCHOBBI pas-
MHOXEHUS ¥ UHAUBUYaIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Ctaguu mutosa. I[Ipo-
1IECChI, TPOUCXO/ISIINE HA PA3HBIX CTAAUsIX MUTO3a. bro-

Tema 5. /KusHeHHBIN HUKJ KJIETKH

Knetounslii 1uki, ero nepuoasl u perymauus. Muatepdasza u muros. Oco-
OCHHOCTH TIPOLIECCOB, MPOTEKAlOMMX B MHTEpdaze. [lonroroBka KIeTKH K jaene-
Huto. [IpecuHTeTHyecKHii (MOCTMUTOTUYECKUI), CHHTETUUECKH U TTOCTCUHTETH-
YecKHil (MPEeMUTOTUYECKUIT) IepruoIbl HHTEP(A3BI.

Martpuunsiii cunte3 JHK — perumkanus. [Ipuanuns! permumkanun JITHK:
KOMIUIEMEHTAPHOCTb, IOJYKOHCEPBAaTUBHBIM CUHTE3, aHTUIAPAUIEIbHOCTh. Me-
xanu3M perumkanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tesnomepsl u Te-
Jomepasza. XpOMOCOMHBIA HAOOp KJIETKH — KapUOTHUI. JIUTIJIOWIHBIA M TaIjIouI-
HbII HA0OpBI XpoMocoM. ['oMotoruuHbIe XpoMocoMbl. [10J10BBIE XPOMOCOMBI.

Jenenne knetku — Muto3. CTaguu MUTO3a U MPOUCXOASIUE B HUX IIpOLEC-




JIOTHYECKUM CMBICI MUTO3A.

[Tporpammupyemasi Tu0esb KIETKH — aromnTo3.

@opMbl Pa3MHOKEHUSI OPraHMU3MOB: Oecrioyoe U
nojioBoe. Buabl 0Oecrnonoro pa3sMHOXKEHUS: JIeJIeHHE
Ha/IBO€, TIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIIOPO-
o0Opa3oBaHue, BereTaTUBHOE pa3MHOkeHue. VckyccTBen-
HO€ KJIOHHUPOBAaHUE OPraHU3MOB, €r0 3HAYECHHE [JIS Ce-
JICKIIHH.

[TonoBoe pa3MHOXKEHHUE, €TO OTJINYHS OT Oecroo-
ro.

Meiio3. Craguu meiosa. IIpouecchl, mpoucxons-
Me Ha cTaausx Meiosa. [loBenenrne XxpoMocoM B Meiio-
3e. Kpoccunrosep. buosnorndyeckuil cMbicia U 3Ha4eHHE
Meno3a.

['amerorene3 — mporecc 0Opa3oBaHMS IOJOBBIX
KJICTOK Yy JKUBOTHBIX. IlonoBrIe >kejie3bl: CEMEHHHKHA H
anyHukd. OOpa3oBaHUE M Pa3BUTHE IOJIOBBIX KJIETOK —
rameT (CrepMaro30uj, SHIEKIeTKa) — CIepMaToreHe3 u
oBorene3. OCOOCHHOCTU CTPOCHHS SIUILIEKIETOK U CHep-
Maro3onaoB. OmnoaorBopenue. [lapreHorenes.

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). DMOpHO-
HAJIbHOE Pa3BUTHE (AMOpHOreHe3). DTarbsl YMOPHOHAIIb-
HOTO Pa3BUTHS Y MO3BOHOYHBIX XKHBOTHBIX: ApoOJieHueE,
racTpynsauusi, oprasoreses. IloctamOpuoHanbHOe pa3BH-
tue. Tumel MOCTIMOPHOHAIBHOIO Pa3BUTHSL: MIPSIMOE, He-
npsMoe (JIMUMHOYHOE). BiusHue cpenpl Ha pa3BUTHE Op-
TaHU3MOB, (DAKTOPBI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pa3Burue pacteHnii. OHTOreHe3 IBETKOBO-
IO PaCTeHMsI: CTPOEHUE CEMEHHM, CTaJUH PA3BUTHSI.

JdemoHcTpanuu:

cbl. Tumnbl muTo3a. KapnoknHes 1 IUTOKMHE3. bHoIornyeckoe 3HaueHne MUTO3A.

Perynamus mutotnyeckoro nukia kiaetku. llporpammupyemas kieTodHas
ru0epb — arnomnros.

Knerounoe sapo, xpomocombl, (hyHKIMOHANbHAs T€HOMHKA. Mexanusmoi
nponaugepayuu, ouggepenyuposku, cmapenus u cubenu kiemox. «Llugposas
K1emKkay — ououngopmamuiecxkue mooeau PYHKYUOHUPOBAHUSA KIEMKU.

JdemoHcTpauuu

Tabmuier u cxembl: «KU3HEHHBIM LUK KIETKW», «Mutosdy, «CTpoeHue
xpoMocom», «Permmkanms JJTHK».

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOIpenapatel: «MHUTO3 B KIIET-
KaxX KOpPEIIKa JIyKa».

JlaGopaTopHas padora «/3yueHre XpoMOoCOM Ha rOTOBBIX MUKpoOINpenapa-
Taxm».

JlaGopaTopHas padora «HaGmoneHne MUTO3a B KJIETKaX KOHUMKA KOPEIII-
Ka JyKa (Ha TOTOBBIX MUKpOIpEnapaTax).

CrtpoeHue 1 pyHKIIUM OPraHU3MOB

buonornueckoe pazHooOpaszue opranu3moB. OJIHOKJIETOYHBIE, KOJIOHUANb-
HbIE, MHOTOKJIETOUHBIE OPraHU3MBbI.

Oco0OeHHOCTH CTPOEHMS M KU3HEACSITEIbHOCTU OAHOKIETOYHBIX OpraHU3-
MoB. bakTepuu, apxeu, 0JJHOKJIETOUHbIE TPUObI, OHOKIETOYHBIE BOJIOPOCIIH, IPY-
rue npotucthl. KojloHnanbHble OpraHu3Mbl.

B3anMocCBs3b 4acTell MHOIOKJIETOYHOI'O OpraHu3ma. TkaHU, OpraHsl U CH-
cTteMbl opraHoB. Opranusm Kak euHoe 1enoe. ['omeocTtas.

Tkanu pactenuid. TUNBl pacTUTENBHBIX TKaHEH: 0Opa3oBaTenbHas, TOKPOB-
Hasl, IPOBOJAIIAsL, OCHOBHAs, MexaHu4yeckas. OCOOEHHOCTH CTpOeHUs], GYHKIHMI U
pacroyioKeHus TKaHEH B OpraHax pacTEHUN.

TkaHU KUBOTHBIX M YEJOBEKA. THIBbI )KMBOTHBIX TKAHEW: AMUTEIMAIIbHASA,
COEJIMHUTENIbHASA, MbIllIeYHasA, HepBHAst. OCOOEHHOCTU CTpOoeHUs, PyHKIUI U pac-
MOJIOXKEHUSI TKAaHEH B OpraHax KUBOTHBIX U YEJIOBEKa.

Oprasbsl. BereraTuBHblEe U T€HEpPATUBHBIE OpraHbl pacTeHUu. OpraHbl U Cu-
CTEMBbI OPraHOB JKUBOTHBIX U YesloBeKa. DYHKIIMU OPraHOB U CUCTEM OPTaHOB.




Tabnuuel u cxeMbl: «POpMBbI pa3MHOKEHUS Opra-
HU3MOBY, «/I|BOMHOE OIJI0I0TBOPEHHE Y IIBETKOBBIX pac-
TEHUI», «BereraTuBHOE pa3MHOKEHHUE PAacTeHMID, «[le-
JIeHue KJIeTKU OakTepuit», «CTpoeHHE MOJIOBBIX KIETOKY,
«Ctpoenne xpomocomsl», «Kierounslii nukm», «Permiu-
kanusa JTHK», «Muto3», «Meiio3y, «IIpsimoe u Henpsimoe
pa3zBuTHe», «l'aMeToreHe3 y MIEKOIUTAIUIUX U YeJIOBe-
Ka», «OCHOBHBIE CTaJIUN OHTOTE€HE3AY.

O6opynoBaHue: MHUKPOCKOI, MHKPOIpEnapaThbl
«CrniepMaTo30uibl  MIIEKONIUTAIOLIETO»,  «SlHIeKIeTKa
MJIEKOIUTAoIEro», «KapuoknHe3 B KJIETKax KOpelKa
JyKa», MarHUTHAsi MOJEJb-allIIuKaus «/lenenne knet-
ku», Mozaens JIHK, mogens Metada3sHoi XpOMOCOMBI.

JlabopaTopHble U IpaKTHYeCKHe padoThI:

JlabopaTtopHnast pabota Ne 3. «Habmronenne muTto3a
B KJIETKaX KOHYMKA KOpPEIIKa JyKa Ha T'OTOBBIX MHUKpPO-
npenaparax.

Jlaboparopuas pabora Ne 4. «M3yueHue cTpoeHHs
IIOJIOBBIX KJIETOK HAa F'OTOBBIX MUKPOIIPEapaTaxy.

Onopa tena opranuzmoB. Kapkac pactenuii. CkeneTbl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX KMBOTHBIX. HapyxHblil 1 BHyTpeHHUl ckener. CTpoeHHe U TH-
bl COEIMHEHUS KOCTEMN.

JIBmxeHue opraHu3MoB. JIBHKEHHE OIHOKJIETOYHBIX OpPraHU3MOB: aME&0O0-
HJIHOE, KI'YTUKOBOE, PECHUYHOE. /[BU’KEHHE MHOTOKJIETOYHBIX PACTEHMI: TPOIIH3-
Mbl U HacTHUH. J[BUKEHHE MHOTOKJIETOYHBIX >KMBOTHBIX M YEJIOBEKA: MBIIICUHAS
cuctema. Pepnexc. CkeneTHble MBIIIIBI U UX paboTa.

IIutanue opranusmos. [loryomenue BOAbl, YIVIEKUCIOrO ra3a U MUHEPAIIb-
HBIX BEIIECTB pacTeHUsAMU. [InTaHue KUBOTHBIX. BHYTpPUIIOIIOCTHOE U BHYTPHKJIE-
TOYHOE nuIleBapeHue. [lutaHne MO3BOHOUHBIX KXUBOTHBIX. OTIENbl NMUIIEBAPU-
TEIBHOr0 TpakTa. IInimeBapurensHble xenessl. [IumesapurensHas cucTeMa 4eno-
BEKa.

Jlbixanue opranu3MoB. [[pixanue pacteHuil. [Ipixanue xkuBOTHBIX. Auddy-
3Ms ra3oB 4epe3 NOBEPXHOCTh KieTku. KoxHoe apixaHue. /[pIxarenbHas moBepX-
HocTb. JKabepHoe U éroyHoe abixanue. J[pIxanue mo3BOHOYHBIX KUBOTHBIX U Ye-
JIOBEKA. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHHUS JIETKUX O3BOHOYHBIX )KMBOTHBIX.
JlpIxaTenpHas cucTeMa 4esoBeKka. MeXaHW3M BEHTWIALMM JIETKUX Y NTUL U MJle-
KomuTaronmux. Perynauus npixanus. J{pixatenbHble 00BEMBIL.

TpaHCcnopT BEIIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KMBOTHBIX. KpoBeHOCHas cucrema u e€ opranel. Kpose-
HOCHAsl CUCTEMA IIO3BOHOYHBIX )KMBOTHBIX U uesoBeka. Cepale, KpOBEHOCHBIE CO-
cyasl U KpoBb. Kpyru kpoBooOpalieHus. DBOIIOIUOHHBIE YCIOXKHEHUSI CTPOCHUS
KPOBEHOCHOI cHCTEMbI TO3BOHOYHBIX )KUBOTHBIX. PaboTa cepata u e€ perynsmus.

Boinenenue y opranuzmoB. Beinenenue y pacteHuil. BelneneHue y )KuBoT-
HbIX. CokpartutenbHble Bakyosnu. Opranbl BelaeneHus. OuinbTpanus, ceKpeuus u
o0paTHOE BcachlBaHUE KaK MEXaHH3MBI pa0OThI OpraHOB BhIeieHHs. CBA3b MOJO-
CTHU Te€Jla C KPOBEHOCHOM W BBIICIIUTEIIBHON CUCTEMaMU. BpiaeneHre y no3BoHOY-
HBIX JKUBOTHBIX U uenoBeka. [louku. Ctpoenue u QpyHKuHOHMpOBaHUE HedpoHa.
OO6pa3oBaHre MOYH y Y€JIOBEKa.

3ammTa y OpraHu3MOB. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepui M MUCTHl MPOCTEUITUX. 3aIUTa Y MHOTOKJIETOUHBIX pacTeHui. KyTuky-




na. CpencTBa MaCCUBHOW U XUMHUYECKOW 3alIUThl. DUTOHIUABI.

3amuTa y MHOTOKJIETOUHBIX XKUBOTHBIX. [[OKpOBBI M MX NpPOU3BOJHBIE. 3a-
mMTa opranu3Ma ot OonesHeil. iMmyHHas cuctema yenoBeka. KieTouHslil u ry-
MOpaJbHBI UMMYHHUTET. BpokIEHHBIMN M NpUOOpeTEHHBIN crienu(pUIecKuil uM-
MyHuTeT. Teopust KioHanbHO-cenekTuBHOro nmmynutera (I1. Opmux, ©. M. bep-
Het, C. ToneraBa). BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BpOXIEHHOTO
MMMYHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxkuMocTh U peryisinust y OpraausMoB. Pa3apakuMoCTb y OJHOKIIE-
TOYHBIX OpraHu3MoB. Takcuchl. Pa3npakumMocTh U peryisanus y pactenuil. Pocto-
BBIC BELICCTBA U UX 3HAYCHUE.

HepBHas cuctema u pediexTopHas perymsuus y >KUBOTHBIX. HepBHas cu-
cTemMa U €€ OTAEJbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI y
AKHUBOTHBIX. OTJENIbl TOJIOBHOI'O MO3ra MO3BOHOUYHBIX XMBOTHBIX. Peduiekc u pe-
(baexTopHas ayra. be3ycioBHbIC H YCIIOBHBIE PE(IICKCHI.

I'ymopanbHas peryisanus U SHAOKPUHHAs CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKene3sl SHOIOKPUHHOM CUCTEMBI U MX IOpMOHBL. /[lelicTBue ropmoHOB. B3anmo-
CBSI3b HEPBHOM U SHAOKPUHHOMN cucteM. ['unoranamo-runoduzapHas cucrema.

JdemoHcTpauuu

Iloptper: U. I1. I1aBnos.

Tabnuue!l u cxembl: «OIHOKIETOYHBIE BOJAOPOCII», « MHOTOKIETOUHbIE BO-
nopociny, «baktepun», «lIpocreimmey, «Opranbl IBETKOBBIX pacTeHH», «Cu-
CTEMBI OPTaHOB ITI03BOHOYHBIX KHUBOTHBIX», «BHYTpEHHEE CTPOCHUE HACEKOMBIXY,
«Txanu pactenuit», «KopHeBbie cuctembl», «CtpoeHue ctedmsy», «CTpoeHue -
CTOBOM IUIACTUHKW», «TKaHU )KUBOTHBIX», «CKeneT uenosekay, «llumesapurens-
Has cucrteMay», «KpoBeHocHas cuctemay, «/lpixarenpHas cucrema», «HepBHas cu-
crema», «Koxa», «MblmeuHas cucrema», «BopiienurenbHas cucremay, «9HIO-
KpUHHAas cuctemay, «CTpoeHue MbIb», «IMMyHuTeTY, « KHIIEYUHONIOIOCTHBIEY,
«CxeMa nuraHus pacTeHuin», «KpoBEHOCHBIE CHCTEMBI TIO3BOHOYHBIX )KMBOTHBIX»,
«Ctpoenue ruaps», «CTpoeHne niuaHapun», «BHyTpeHHee CTpOeHHE J10KIEBOTO
yepBsi», «HepBHas cuctema prid», «HepBHas cuctema nsarymkny», «HepBHas cu-
cTeMa IpecMbIKaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema Mieko-




nuTaroumx», «HepBHas cucrema uenoBekay, «Pediexc.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MUKPOIpENapaThl OJHOKIECTOYHBIX
OpraHU3MOB, MUKpOIIpENapaThl TKaHEH, pAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM Hace-
KOMBIX, UTJIOKOXHX, KUBBIE dK3EMIUISIPbl KOMHATHBIX pacTEeHUM, repbapuu pacrte-
HUW pa3HbIX OTIEJOB, BJIAXKHBIE MPENapaThl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX,
KOJUIEKIIUM OECIO3BOHOYHBIX KMBOTHBIX, CKEJET YeJOBEKa, 000pylOBaHUE IS
JEMOHCTpAIIMK TMOYBEHHOTO M BO3JYIIHOTO MHTAHUSA PACTCHUMU, pacIIeTICHUs
Kpaxmasia u OeJKoB MmoJ JeicTBHEM (DepMEHTOB, 000OpYIOBAaHUE IS JIEMOHCTpA-
LMY OTBITOB MO0 MU3MEPEHUIO KU3HEHHON €MKOCTU JETKUX, MEXaHU3Ma JbIXaTellb-
HBIX JBUK€HUU, MOJEIIH TOJIOBHOI'O MO3ra Pa3INYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yueHue TKaHeH pacTCHUI.

JlaGopaTopHas padora «/3yyeHre TKaHEH )KUBOTHBIX).

Jlaboparopnas padora «l3ydyeHne opranoB IBETKOBOTO PaCTEHUS».
PasMHoOKeHHe H pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKIIl0Yasi BET€TaTHUBHOE) U
noJyioBoe. Buypl 6ecronoro pasMHOKEHUS: TOYKOBAHUE, CIIOPYIISIHS, (pparMeHTa-
1Us1, KJIOHHPOBAHUE.

[lonoBoe pazmuoxkenue. IlonoBeie kieTku, unum rametsl. Meio3. Craguun
Meio3a. [IoBenenne xpomocom B Menose. Kpoccunrosep. buonornyeckuii cMbIC
Mei103a 1 TOJIOBOTrO mporecca. Meiio3 u ero MecTo B )KU3HEHHOM IUKJIE OpPTaHU3-
MOB.

[IpenzaponsiieBoe pazputhe. ['amerorenes y suBoTHBIX. [1010BbIE Kee3bl.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaroreHes u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmongoTBOpeHrEe U AMOPUOHAIBHOE Pa3BUTHE >KUBOTHBIX. CriocOOBI OILIO-
JNOTBOPEHMS: HApY»XHOe, BHyTpeHHee. [lapTreHorenes.

WupuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). OMOpPUOJIOTHUS —
HayKa O Pa3BUTHH OPraHU3MOB. Mopghozenes — 00na u3 enaeuwvix npoodiem amopuo-
nozuu. Konyenyusa mopgpocenos u mooenu mopghozenesa. Craguu smOpHoreHesa
KHUBOTHBIX (Ha mpumepe Jsrymku). [Ipobnenue. Tunsl npobnenus. /Jemepmunu-
posanHoe u HedepMuHuposanHoe opoonenue. bracmyna, munvi 61acmyn. Ocoden-




HOCTH JIpOOJICHUS] MJIEKONUTAIOIMIMX. 3apOJIBIIIEBhIC JTUCTKUA (TacTpyssius). 3a-
KJIaJIKa OPraHOB M TKAaHEW M3 3apOJbIIIEBbIX JMCTKOB. B3auMHoe BiaMsHUE YacTeil
Pa3BHUBAIOIIETOCS 3apoJibiiia (AMOpHOHATIFHAS WHIYKITHS ). 3aKIaKa ImiaHa CTpoe-
HUS KUBOTHOTO KaK pe3ybTaT HEPAPXUUYECKUX B3aUMOJEHCTBUN TeHOB. BrusHue
Ha YMOPHOHANIFHOE PA3BUTHUE PA3NUYHBIX (PAKTOPOB OKPYKAIOIIEH CpeIbl.

Poct u pa3Butue xuBoTHbIX. [locTamMOproHanbHbIN nepuoa. [Ipsmoe u He-
npsimoe pasputue. Pazputue ¢ Metamop($ho30M y 6€CIO3BOHOYHBIX U TO3BOHOYHBIX
YKUBOTHBIX. brosoruyeckoe 3HaueHUE MPSAMOTO U HEMPSIMOTO Pa3BUTHUS, UX pac-
MPOCTPaHEHHE B TIpHUpojAe. THUmbl pocTa KUBOTHBIX. DAKTOPHI PETyJSIMA POCTa
KUBOTHBIX U uenoBeka. CTaguu MOCTIMOPUOHANBHOTO Pa3BUTUSA Y KUBOTHBIX U
yenoBeka. [leproapl oHTOreHe3a yenoBeka. CTapeHHe M CMEpPTh Kak OHoioruye-
CKHE MPOLECCHI.

PasmHoxeHne u pasBuTHe pacteHuid. ['ameropur u cnopodut. Meiio3 B
KU3HEHHOM IUKIIe pacteHuil. OOpazoBaHue criop B mporecce meiiosa. I'amerore-
He3 y pacTteHui. OII010TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHu3MOB. [[BOM-
HOE OIJIOJJOTBOPEHHE y IIBETKOBBIX pacTeHuil. OOpazoBaHMe U pa3BUTHE CEMEHH.

MexaHU3MBI PETYISIIIUN OHTOT€HE3a Y PACTCHUH U dKUBOTHBIX.

JdemoHcTpauuu

[Hoptpetsr: C. I'. HaBamun, X. [lnemasn.

Tabmump! u cxembl: «BeretaTuBHOE pa3zMHOXKeHUE», « THIBI 6ecTonoro pas-
MHOXEHUs», «Pa3zMHOXeHUE XIaMUAOMOHAb», «Pa3MHOKeHHEe 3BrieHb», «Pa3-
MHOXEHUE THIPBI», «Meiio3», «XpoMmocombly, «['ameTorenesy, «CTpoeHue sitie-
KJIETKH M cnepmaTo3onsia», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe n Henps-
Moe pa3BuUTHE», «Pa3BuTme Mmaiickoro xyka», «Pa3Butue capanumy», «PazBuTHe
JSATYIIKWY, «/{BOMHOE OIIOAOTBOPEHHE Y IIBETKOBBIX pacTeHui», «CTpoeHue ce-
MSIH OJIHOJOJIBHBIX U ABYIOJBHBIX PACTEHUI», «KM3HEHHBIN UK MOPCKOM Kary-
CTbI», «KHU3HEHHBIN UK MXa», < )KU3HEHHBIN LIUKJI TAanlOPOTHUKAY, « KU3HEHHBIN
LIUKJI COCHBI».

O6opynoBaHue: CBETOBOW MMKPOCKON, MHUKpOIMpEnapathl SUIEKIETOK U
CIIepMaTO30UA0B, MOAENb «L{UKIT pa3BUTHS JISATYIIKIY.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX




MHKpOIIpenapaTax.
IIpakTuyeckas padora «BolsiBIeHNE MPU3HAKOB CXO/ACTBA 3apOJBIIICH MO-
3BOHOYHBIX ) KUBOTHBIX».
JlaGopaTopHas padora «CTpoeHHe OpraHOB pa3MHOKEHUS BBICIIUX pacTe-
HU.

Tema 6. HacieacTBeHHOCTh M M3MEHYMBOCTH Opra-
HHU3MOB.

[Ipenmer u 3agaum reHetuku. Mctopus pa3BuTus
TeHeTHKHU. POJb IUTONOTUU ¥ SMOPUOJIOTUN B CTaHOBJIE-
HUW TeHETHKU. Briam poccuilckux u 3apyO0eKHBIX yué-
HBIX B pa3BUTHE T€HETUKH. MeTO/bl TeHETUKH (TUOPHIO-
JIOTUYECKHI, LUTOT€HETUYECKHU, MOJIEKYJISIPHO-
reHetnyeckuii). OCHOBHBIC TeHEeTHUYECKHe MOHATHA. ['e-
HETUYECKasl CUMBOJIMKA, UCIIOJIb3yeMas B CXE€Max CKpe-
IIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs NPU3HAKOB, YCTa-
HoBIIeHHBIE [. Mennenem. MoHOruOpuaHOE CKpeluBa-
HUE. 3aKOH €IUHO00pa3usi THOPUAOB TMEPBOTO TOKOJIE-
Husa. [lpaBuino noMuHUpOBaHUS. 3aKOH paCILEIICHUS
npu3HakoB. ['unore3a ynuctorsl ramet. [lonHoe u Heno-
HOE JIOMHUHHUPOBAHUE.

JurubpunHoe cKkpemyrBanue. 3aKOH HE3aBUCUMOTO
Hacje0BaHUs Tpu3HaKoB. lluToreHeTndeckne OCHOBBI
JUTHOPUIHOTO CKpellMBaHus. AHaIU3Mpylollee CKpe-
mBaHue. Vcnonap30BaHne aHAIM3UPYIOIIETO CKpPEIUBa-
HUS JJIs OTIpEeZieNIEHUs] TEHOTHUIIa 0COOH.

CueruieHHOe HaclieoBaHue mpu3HakoB. Pabora T.
Moprana 1o CUEIUIEHHOMY HacJ€JIOBAHHIO T'€HOB.
Hapymienne crierieHust TeHOB B pe3ybTaTe KPOCCHHTO-
Bepa.

XpOMOCOMHAsI TEOPHUsl HACJIEICTBEHHOCTU. ['eHe-

Tema 6. I'eHeTKa — HayKa 0 HACJIEACTBEHHOCTH M M3MEHYHMBOCTH OpPraHM3-
MOB

Hcropusi cTaHOBICHUS M Pa3BUTHs T€HETHKU Kak Hayku. Paboter I'. Menne-
ns, I'. ne @pusa, T. Moprana. Poib OT€4ECTBEHHBIX YYEHBIX B Pa3BUTUHU '€HETHUKHU.
Pa6oter H. K. KonbrioBa, H. . BaBunosa, A. H. benozepckoro, I'. 1. Kapneuen-
ko, }O. A. ®ununyenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE T€HETUYECKHUE MMOHATUS U CUMBOJIBL. [ 'OMOJIOTYHBIE XPOMOCOMBI,
aJUIe/IbHBIC TEHBI, aJIbTCPHATHBHBIC INPU3HAKH, JOMHMHAHTHBIM W PELECCUBHBIN
MIPU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUUCTAsl JIMHUSA, THOPHU/IbI, TEHOTHUII, (PEHOTHII.
OCHOBHBIC METO/BI TE€HETHKH: THOPUIOJIOTHUECKUH, HMUTOIOTHYECKHA, MOJEKY-
JSIPHO-T€HETUYECKHIA.

JdemoncTpanuu

[loptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Ba-
BwioB, A. H. benosepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B. Tumo-
(eeB-PecoBckuil.

TaOauubl u cxemsl: «MeToabl FeHeTUKW», «CXEMBI CKPEILIUBAHUS.

JlaGopaTopHasi padora «/Ipo3oduna kak 0OBEKT IeHETUYECKHX HCCIeN0-
BaHUI».
3aKOHOMEPHOCTH HACJIeICTBEHHOCTH

Monorubpunnoe ckperypanue. [lepBbliit 3akoH MeHens — 3aK0H e1MH000-
pasus rudpunoB nepsoro noxosjeHus. [IpaBuno nomuHupoBanus. Bropoil 3akon
Menpens — 3aKOH pacIUeIICHUs NPU3HAKOB. lluTonornueckne OCHOBBI MOHOTH-
OpUAHOTO CKpeluBaHus. [ umores3a YuCTOTHI TaMeET.

AHanmuzupytomee ckpermupanne. [[pomexyTouHblid XapakTep HacaeI0BaAHUS.
Paciuennenre npu3HakoB IPYU HEIIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemrBanue. Tpetuil 3akoH MeHaens — 3aKk0oH He3aBUCHMO-




TUYECKHE KapTHI.

['eneTnka noja. XpoMOCOMHOE OIpEAEICHHUE MOa.
AyTOCOMBI M TIOJIOBBIE XPOMOCOMBI. ['OMOrameTHnie
rereporaMeTHble Opranu3Mbl. HaciienoBanue mpu3HaKoB,
CLEIJIEHHBIX C MOJIOM.

N3menunBocTh. BUAbl M3MEHYMBOCTH: HEHACIIEI-
CTBEHHAsl W HACIIeJCTBEHHas. Poyib cpenpl B HeHacien-
CTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTUKAa MOJU(UKa-
IMOHHOW M3MEHYMBOCTU. BapuauvoOHHBIA psAx W Bapua-
nMoHHas kpuBas. Hopma peaknuum npusnaka. Konumue-
CTBEHHBIC U KAYECTBEHHBIC MPHU3HAKH M UX HOpMa peak-
1uu. CBoiicTBa MO (DUKAITMOHHOW H3MEHYHUBOCTH.

HacnencTBeHHas, WM reHOTUIMYECKasi, U3MEHYU-
BocTh. KoMOMHATHBHAsT M3MEHUMBOCTb. Melo3 u moso-
BOIl Impoliecc — OCHOBa KOMOMHATUBHON HM3MEHUHMBOCTH.
MyrtanuoHHas HM3MEHYMBOCTh. Kiaccudukaius wmyta-
LIUI: TEeHHBIE, XPOMOCOMHBIE, TeHOMHBIE. HacToTa U npu-
YuHBl MyTanuil. MytareHHbie ¢akTopbl. 3aKOH TOMOJIO-
TMYECKUX PSAJIOB B HACIEACTBEHHOM n3meHunsBoctu H. 1.
Basunoga.

Buesnepnas HacieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka yenoseka. Kapuotun venoBeka. OCHOB-
HblE METOJbl TE€HETWKH 4YEJIOBEKa: I'€HEaJOTHMYECKH,
OJIM3HEIOBBIN, ITUTOTCHETUYECKUN, OMOXUMUIECKHI, MO-
JeKyIsipHO-TeHeTHYeCKui. COBpEMEHHOE OIpeICIICHHE
TE€HOTHIA: MOJHOT€HOMHOE CEKBEHHUPOBAHUE, T€HOTUIIH-
poBaHue, B TOM uucie ¢ nomombto III[P-anamu3sa.
Hacnencteennsie 3a0oneBaHusi 4ejoBeKa: TeHHblE 00-
JIe3HU, OONIE3HU C HACTEICTBEHHOUW MpeapacroiokKeHHO-
CTBIO0, XpOMOCOMHBIE Oosie3Hu. ComMaTuyecKue U reHepa-
TuBHbIE MyTanuu. CTBOJIOBBIE KIEeTKU. [IpuHIMNB! 370-

ro HacleJoBaHMs MpHU3HAKOB. LluTomornyeckue OCHOBBI JUTHOPUIHOTO CKpEIu-
BaHMUS.

CuerieHHoe HacnenoBanue mpu3HakoB. Paboter T. Moprana. CuenieHHoe
HacJje/loBaHUE T€HOB, HapYyIlIEHUE CIETUIEHUSI MEX]ly TeHaMH. XpOMOCOMHas TE€O-
pHs HacCJIECTBEHHOCTH.

I'eneTnka nosa. XpoMOCOMHBIN MEXaHU3M OIpEEICHUS Mo1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U TeTeporamMeTHbId moi. I'eHernueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacneoBanue npu3HakoB, CLEIIIEHHBIX C [1OJIOM.

I'enotun kak wnenoctHas cucteMa. [lnedoTponus — MHOXKECTBEHHOE JACH-
CTBUE TeHa. MHOXECTBEHHBIN ajljienn3M. B3aumoaeicTBUE HEaIENbHBIX T€HOB.
Kommnemenraprocts. Onuctas. Ioaumepus.

I'eHeTnyeckuil KOHTPOJIb Pa3BUTHS PACTCHUM, KUBOTHBIX M YEJIOBEKa, a
TaKke (PU3MOIOrMYECKUX MPOIECCOB, MOBEIEHUS M KOTHUTUBHBIX (QyHKIMH. ['eHe-
TUYECKHUE MEXAaHU3Mbl CUMOMOI€HE3a, MEXaHU3Mbl B3aUMOJEUCTBUSA «XO3AUH —
MapasuT» U «XO35IMH — MUKpPOOHOMY. ['eHeTHuecKkre acieKThl KOHTPOJISl U U3MEHe-
HUS HACJIEICTBCHHON MH(POPMAINU B TIOKOJICHUSX KJIETOK  OPTaHU3MOB.

JdemMoHcTpanun

[Toptpetsr: I'. Mennens, T. Mopras.

Tabnuue! u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl MeHens», « Tpetuit 3akoH
Mengensa», «AHanu3upyromiee ckpeuuBanuey», «HemonaHoe noMHUHHMpOBaHHEY,
«CleruIeHHOe HaclleJOBaHUE MPU3HAKOB y Apo30¢puibly, «I'eHetnka nona», «Ka-
puotun dYenoseka», «Kapuorun apozoduisr», «Kapuotun nrums», «MHOXKe-
CTBEHHBIN ajuienu3m», «B3anmoielicTBie reHOBY.

ObopynoBanue: MOAEb Ul AEMOHCTPALUU 3aKOHOB €JMHOO0pa3ust THOpH-
JIOB MIEPBOT0 MOKOJIEHUS M paclleIIeHHUs IPU3HAKOB, MOJENb JIJIsl IEMOHCTPALlUU
3aKOHAa HE3aBHUCHUMOIO HACJEIOBAaHUS IPU3HAKOB, MOJENb Uil JAEMOHCTPALMH
CLEIUIEHHOTO HAacJeJ0BaHUs MPU3HAKOB, CBETOBOM MMKpPOCKOI, MHUKpOIIpEnapar:
«/po3odumnay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO CKpe-
IIMBAHUS Y APO30(OUITBI.

IIpakTuyeckasi padora «/3ydeHne pe3yabTaTOB TUTHOPHUIHOTO CKPEIIH-




poBoro obpasa >KM3HH, JTUAarHOCTUKU, MPOPUIAKTUKH U
JeYeHUs TE€HETUYECKUX 0ose3Heil. Menuko-
FEHETUYECKOE KOHCYJIBTUPOBAHME. 3HAYEHUE MEIULMH-
CKOM T€HETHUKH B MIPEIOTBPALICHUH 1 JICUEHUHN TeHEeTHYe-
CKUX 3a00JIeBaHU YEJIOBEKA.

JleMoHCTpanum:

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

TaOmuubl U cxembl: «MOHOTHOPUIAHOE CKpelrBa-
HUE U €r0 LUTOTEHETHYECKas OCHOBa», «3aKOH pacuLiel-
JICHUS U €T0 LIUTON€HETUYECKAsi OCHOBAY», «3aKOH YUCTO-
Tl TameT», «JlurudpuaHoe ckpemuBanue», «Lluronoru-
YECKHUE OCHOBBI AUTMOPHUIHOTO CKpeluBaHUsN», «Mei-
03», «B3auMopeicTBrue ajielbHbIX I'€HOBY», «l'eHeTnue-
CKHE KapThl PACTEHUM, KUBOTHBIX M 4eJIOBEKa», «l'eHe-
THKa I0J1a», «3aKOHOMEPHOCTH HACJIEJOBaHUs, CIIEIUICH-
HOTO ¢ nojom», «Kapuotunsl 4enoBeKa M >KUBOTHBIX),
«Buapl u3sMeHUnBOCTHY, «MoaupuKanoOHHAsT U3MEHYH-
BoCcTh», «HacnemoBanue pesyc-pakropa», «l'eHeTHKa
Ipynn KpoBu», «MyTallmOHHAas H3MEHUUBOCTbY.

O6opynoBanue: Mojaenu-anmMKanuu «MoHOTH-
OpunHoe ckpermuBaHuey», «HemonHoe TOMUHHpPOBAHUEY,
«durnbpunnoe ckpemnmbanuey, «llepekpéct xpomocom»,
MHUKpPOCKOII W MHUKpompenapar «/[po3oduna» (HOpMa,
MyTalMi (GOpMBbI KpBUIEB U OKPACKM Tema), repdapuit
«l"opox moceBHOW».

JlabopaTopHble u NpaKkTHYeCKHEe padoThI:

JlaGopatopHas paborta Ne 5. «/3y4yeHue pesynbra-
TOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKPEIIMBAHUS Y
Jpo30(uiIbl HAa TOTOBBIX MUKpOIIpEnapaTax».

BaHUA Y IPO30(UIIBD».

3aKOHOMEPHOCTH M3MEHYUBOCTH

B3aumoneiictBue renotuna u cpeasl npu (hopmupoBaHuu Qenortumna. Mz-
MEHUYMBOCTb MPU3HAKOB. KauecTBEHHbIE W KOJWYECTBEHHBIE IPU3HAKU. Buael n3-
MEHUYUBOCTU: HEHACJICACTBEHHAs U HACIICICTBCHHAS.

MonudukanonHas n3MeHUYUBOCTh. Ponb cpenpl B hopMupoBaHund MOAUGU-
KallMOHHOW M3MeHunBocTU. HopMa peakuuu npusHaka. BapuaunoHHbIN ps U Ba-
puarmonHast kpusasi (B. Moranucen). CBoiicTBa MOAH(DHUKAITMOHHON W3MEHYUBO-
CTH.

I'enotunuueckass M3MeHYMBOCTh. CBOWMCTBA T€HOTHIIMYECKON W3MEHUYUBO-
cTH. BUibl reHOTUIHYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.

KomOunatuBHast ”3BMEHUYUBOCTh. Meii03 | MOJIOBOM MPOIECC — OCHOBA KOM-
OMHATUBHOM M3MEHUYMBOCTH. POl KOMOWHATMBHOM HM3MEHYMBOCTH B CO3/1aHUU
FE€HETHUYECKOI 0 pa3HOOOpa3us B Ipejieax OJHOTO BUA.

MyTanuonHasi U3MEHYMBOCTb. BUbI MyTalMii: TeHHbIE, XPOMOCOMHBIE, I'e-
HOMHbIE. CIIOHTaHHBIE U MHAYLUPOBAHHbIE MyTallUU. SII€pHBIE U LUTOIIA3MATH-
yeckre Myrauu. CoMaTH4eCKUE U MOJI0Bble MyTaluuu. [I[prudnHbl BO3HUKHOBEHMS
MyTauuid. MyTaressl U UX BIMSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlHOH-
HOTO0 Tpoliecca. 3aKOH FOMOJIOTMYECKUX PAJIOB B HACJIEICTBEHHON M3MEHYMBOCTU
(H.W. BaBunos). BHesiepHast ©3MEHUMBOCTh U HACJI€ICTBEHHOCTb.

Onueenemuxa u dNUSEHOMUKA, PONb INULEHEMUUECKUX (aKmMopos 8 Hacle-
008aHUU U USMEHUUBOCU PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOB.

JdemMoHcTpanun

[Hoptpetsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabnuuer u cxemsl: «Buael n3menunBoctn», «MonudukanronHas U3MeH-
9UBOCTH», «KOMOMHATHBHAs W3MEHUYMBOCTBY, «Meio3», «OmIo10TBOpPEHUEY,
«"enernyeckue 3a00JIeBaHMs YeTOBEKa», «BUIbl MyTamuii».

O6opynoBaHue: KUBbIE U repOapHble IK3EMIUISIPhl KOMHATHBIX PAcCTCHMH,
pUCYHKH ((hoTorpadun) >KUBOTHBIX C pa3IMYHBIMU BUJJAMH U3MEHYHUBOCTH.

JlaGopaTopHasi padora «lccrenoBanue 3aKOHOMEPHOCTEH Moaudukaiu-
OHHOU M3MEHYMBOCTU. [locTpoeHne BapHALIMOHHOIO psiia U BapUALlMOHHOW KpHU-




Jlaboparopnas padorta Ne 6. «M3yuenue monudu-
KallUOHHOW M3MEHUYMBOCTH, IMOCTPOCHHE BapHAIIMOHHOTO
psila ¥ BapuallMOHHOU KPUBOW».

JlaGopaTopnast pabora Ne 7. «AHanu3 myTtanuii y
Npo30(HIIbI HAa TOTOBBIX MUKpOIpEnapaTax.

[Tpaktuueckas padora Ne 2. «CocTaBieHue u aHa-
JIN3 POAOCTIOBHBIX YEIIOBEKAY.

BOI».

IIpakTuyeckas padora «Mytanuu y 1po30Quibl (Ha TOTOBBIX MHKpPOIIpe-
rnaparax)».
I'eneTnka yenoBeka

Kapuorun uenoBeka. MexayHaposHasi MporpamMma HCCIeI0BaHHsS IeéHOMa
yesioBeKka. MeToabl U3y4eHHUs] T€HEeTUKU 4YeJIOBEeKa: FeHeaJorMuecKuid, OJIu3Hero-
BbIf, IUTOICHETHYECKUN, TMOMYIALUOHHO-CTATUCTUYECKUN,  MOJIEKYJISIPHO-
reHeThueckuii. COBpEMEHHOE OINpee/IEHUE M€HOTUIIA: ITOJIHOTEHOMHOE CEKBEHMU-
pOBaHHE, T€HOTUIIMPOBaHUE, B TOM uucie ¢ nomouipto III[P-ananu3a. Hacnen-
CTBEHHbIE 3a00JieBaHMs 4esloBeKa. |'eHHble U XPOMOCOMHbIE OOJIE3HU YeJIOBEeKa.
Bone3nun ¢ HacieaCcTBEHHOM MpeapacnoioKEHHOCThIO. 3HAUYEHHE MEAUIIMHCKON
IFE€HETHKH B MPEJOTBPALLECHUN U JICUEHUM I€HEeTHYECKUX 3a00JIeBaHMI YesoBeKa.
Menuko-reHeTnyeckoe KoHCynbTupoBaHue. CTBojOBbIe KieTkU. [loHATHe «reHe-
THYECKOTO Tpy3a». DTUYECKHE aCIEKThl MCCIEAOBAaHUI B 00JIACTH pelaKTHpOBa-
HUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enernueckre (GakToOpbl MOBHILICHHONH YyBCTBUTEIBHOCTU YeJIOBEKa K (hu-
3MYECKOMY U XMMHUYECKOMY 3arpsi3HEHHMIO OKpyXarouleil cpeibl. ['eHeTmyeckas
MPEeIPaCcON0OKEHHOCTD YeJIOBEKA K MAaTOJIOTHSIM.

JdemMoHcTpanuun

Tabnuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3ydeHHs] T€HETUKH
yenoBeka», «I eHeTndyeckue 3a00JeBaHMs YETOBEKAy.

IIpakTHyeckas padora «CocTaBiieHUE U aHATIU3 POJOCIOBHON».

cunmaswl. [IpenumyniecTBa a’poOHOro MyTH OOMEHa BEUIECTB Mepes aHad-
poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.

JdemMoHcTpanuu

[optpetsr: [Ix. Ilpuctou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabmump! u cxembl: «POTOCHHTE3», « JHEPreTUIECKuii 0OMen», «brnocuHTe3
6enkay, «CtpoeHue hepMeHTay, «XEMOCHUHTE3Y.

ObopynoBaHue: CBETOBOW MHKPOCKOI, 000PY/AOBaHHE AJIsi MPUTOTOBJICHUS
MIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.




JlabopaTopnasi padora «/3ydyeHne KaTaIMTHUYECKOW aKTUBHOCTU (epMEH-
TOB (Ha MpUMepe aMUJIa3bl UM KaTanasbl)».

JlaGopaTopHasi padora «/3yuenue (epMEHTATHBHOTO pPACHICIUICHHS IIe-
POKCHOA BOAOPOJa B paCTUTCIIbHBIX U ) KUBOTHBIX KJICTKAX).

JlaGopaTopHas padora «CpaBHEHHE MPOLECCOB (DOTOCHUHTE3a U XEMOCHH-
TE3a.

JlaGopaTopHas padora «CpaBHEHHUE ITPOLIECCOB OPOKEHUS U JIBIXaHUSD».

Tema 7. Cenexkuusi opranusMoB. OCHOBbI 0HO-
TeXHOJIOTHH.

Cenekuusi Kak Hayka M Ipoliecc. 3apoxkIeHHUE ce-
Jekuun U gomectukanus. Yuenne H. WM. Baunosa o
HEHTpax MPOUCXOXKICHUSI U MHOroo0pasus KyJbTYpHBIX
pacteHui. LIeHTpbl TPOUCXOXKACHUS JOMAIIHUX >KUBOT-
HbIX. CopT, MopoAa, HTaMM.

CoBpeMEHHbIE METOJIbI CEJIEKUMH. MaccoBbI U
WHANBUIYAIBHBI OTOOPHI B CENEKIUU PACTEHUN U KU-
BOoTHBIX. OreHKka »3KcTephepa. bim3kopoacTBeHHOE
cKpemmBanue — UHOpuUauHT. Yncras nunus. Ckpemnuba-
HUE YHCTBIX JUHMUA. ['eTeposuc, wiam rubpuaHas cuia.
HeponctBenHoe ckpenuBanue — ayropuauHr. OtnanéH-
Hasi rubpuan3anus u e€ ycrnexu. MIckyccTBeHHBIH MyTa-
reHe3 W MOJydyeHUe MOIMUIUIONI0B. JlOCTHXKEHUs Cellek-
LN PaCTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib IpoU3BOACTBA. ['eH-
Has MWH)XEHepus. OTamnbl CO3/1aHUS PEKOMOMHAHTHOM
JHK u TtpancreHHbsix opranu3moB. KiertouyHass mH»KeHe-
pusi. Knerounsle KynbTypbl. MUKPOKIIOHATBHOE Pa3MHO-
JKeHue pacteHui. KiloHupoBaHue BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO35MCTBEHHBIX OPTraHU3MOB. DKOJOTHMUECKUE U
strueckue mpodnemsl. MO — reHeTHYeCKH MOAU(PUITHI-

Tema 7. Cesiekuusi OpraHu3MoB

JlomecTukanusi u CEeNeKIus. 3apoKIeHUE CEJEKIIMN U JOMECTUKAINH. Y4e-
nue H. 1. BaBunoBa o LleHTpax mpoMCXOXIEHUS U MHOTOOOpa3usi KyJIbTYpPHBIX
pacrenuid. Ponp cenekuuMu B CO3JaHMHM COPTOB PACTEHUN U TOPOJ KUBOTHBIX.
Copr, nopoaa, mramMm. 3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEIACTBEHHON M3MEH-
yuBocty H. V. BaBunoBa, ero 3HaueHue A7 CENEKIIMOHHONU PaboThI.

MeToapl ceneKInOHHOW paboThl. VIcKyccTBEHHBIN OTOOp: MacCOBBIM M MH-
TUBUAYATbHBINA. DJTanbl KOMOWHAIIMOHHOM cesiekuuu. VcnbiTanue nmpon3BoAHTE-
aeit mo moromMcTBy. OTOOP MO TEHOTHUITY C TIOMOIIBIO OIIEHKU (PEHOTHUIIA TTIOTOMCTBA
¥ 0TOOp TI0 TEHOTHUITY ¢ TIOMOIIIbi0 ananu3a JIHK.

HckyccTBeHHBINM MyTareHe3 Kak MeTOJ| CeJIEKIIMOHHOM paboThl. Pannanmnon-
HBIA 1 XUMUYECKUI MyTareHe3 Kak HCTOYHHUK MYTallui y KyJbTypHBIX (hOpM opra-
HU3MOB. Vcronb3oBaHHEe T€HOMHOTO peIaKTHPOBAaHUS M METOJIOB PEKOMOMHAHT-
Hbix JIHK nns nmonydyenus ucxoanoro Marepuana Jjisi CEJIeKLUHUU.

[lonyuenune nonumonaoB. BryTpuBumoBas rubpuausauus. bauskopon-
CTBEHHOE CKpelllMBaHWEe, WU WHOpUIUHT. HeponacTBeHHOE CKpelMBaHHE, WU
ayropunuHr. ['eteposuc u ero npuuuHsl. Vcnonb3oBaHue rerepo3uca B CENEKIUU.
Otnanénnas rubpuauzanus. [Ipeomonenue Oecrutoanss MEXBUIAOBBIX THOPHUIOB.
JloCTH>KEHHMSI CENIEKIIMN PACTEHUI U JKUBOTHBIX. «3€1E€HAs PeGoIoYUsLy.

CoxpaHeHue ¥ U3y4eHHE I'eHETUYECKUX PECYpPCOB KYJIbTYPHBIX PAaCTEHUU U
WX TUKUX POAUYEH ISl CO3/JaHUsI HOBBIX COPTOB M THOPUJIOB CEIHCKOXO3SIICTBEH-
HBIX KYIbTYp. M3yuenue, coxpanenue u ynpaeieHue 2eHemudyecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX 8 YeNaX VIAVUUIEHUs Cyuje-




POBaHHBIC OPTaHU3MBI.

JemoHcTpanuu:

IToptpersr: H. U. BaBunos, U. B. Muuypus, I'. 1.
Kapneuenko, M. @. I1BaHoOB.

Tabnuuer u cxembl: kapta «LleHTpbl Ipoucxoxke-
HUS 1 MHOT00Opa3usi KyJbTYpHBIX pacTeHuit», «Iloposl
JOMAIlIHUX JKUBOTHBIX», «CopTa KyIbTYpHBIX pacTe-
Huiy, «OTnanénnas rudpuausanusy», «PaboTsl akagemMu-
ka M. @. HUBanosay, «llomummonausay, «O0BeKTH OMO-
TEXHOJIOTHMN», «KIIeTOuHbIE KYJIbTYphl U KIOHUPOBAHUEY,
«KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISIKH IUIOJOB U KOPHETUIOJOB
TUKUX (POpM U KyTbTYpHBIX COPTOB pacTeHUM, repbapuit
«CenbCKOX035UCTBEHHBIC PACTECHUSY.

JlabopaTopHble U NpaKTHYeCKHE padoThI:

Okckypcusi «OCHOBHBIE METOJbI U JOCTHXKCHHS
CEJICKIINM PACTEHUW U >KUBOTHBIX (HA CEJIEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMy, COPTOMCIBITATENbHBIN
YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPaTOpHIO arpo-
YHUBEPCUTETA WM HAYIHOTO IICHTPA)».

CMEYIOWUX U CO30AHUSL HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM HUCIe C NPUMEHe-
HUeM COBPEMEHHbIX MEemo008 HAYYHLIX UCCAe008AHUU, Nepedosbix uoell u nep-
CNEeKMUBHBIX MEXHON02ULL.

JdemMoHcTpanun

Iloptpersr: H. U. BaBunos, U. B. Muuypus, I'. JI. Kapneuenxko, II. I1. JIy-
KbsiHeHKO, b. JI. Actaypos, H. bopnoyr, /1. K. benses.

TabGnuubl n cxembl: «LIeHTpBI MPOUCXOKAECHUS U MHOI000pasusi KyJlbTyp-
HBIX PacTeHMID», «3aKOH TOMOJIOTMYECKUX DPSIIOB B HACJIEJCTBEHHOW M3MEHYHBO-
cTh», «MeToasl cenekuuny, «OtnanéHnas rudpuauzanus», «MyTarenes».

JlabopaTopnas padora «/3ydyeHue copToB KyIbTYPHBIX PACTEHUI U IOPOJ
JIOMAILTHUX KUBOTHBIX».

JlaGopaTopHas padora «/3yyeHrne METOIOB CEIEKIIMU PACTEHUI.

IIpakTyeckas padora «lIpuBuBKa pacTeHun».

IKceKypeusi «OCHOBHBIE METO/BI M JOCTHKEHUSI CEJIEKLIUN PACTEHUI U JKU-
BOTHBIX (Ha CEJEKIHMOHHYIO CTAHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATEIbHbIH
y4acTOK, B TETUIMYHOE XO3S5CTBO, B TAOOPATOPUIO arpOYHUBEPCHUTETA MU HAy4-
HOTO IIEHTpa)».

BuorexHo/iorusi M CHHTETHYECKasA OHOIOT U

OOBEKThI, HCIONB3yeMble B OHMOTEXHOJOIMH, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYPbl, MUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaaullMoHHas OMOTEXHOJIO-
r'ust: XJe0onevyeHue, noxy4eHrue KUCIOMOIOYHBIX IPOAYKTOB, BUHOAEIUEe. MUKpoO-
Ounonorudeckuii cuHTe3. OOBEKTH MUKPOOHOIOrnYecKuX TexHojorui. [Ipousso-
CTBO O€JIKa, aMUHOKHCIIOT U BUTAMHHOB.

CozaHue TEXHOJIOTUH U MHCTPYMEHTOB II€JICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHPOBaHUSI TEHOMOB C LIEJIbIO MOJIyUYEHHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiepKallluX He BCTpeyaroIuecs B Ipupoie ONOCUHTETHYECKHE TyTH.

Kierounas unxeHepus. Meroasl KylnbTypbl KIETOK M TKaHEH PacTCHUN U
*KUBOTHBIX. Kpnobanku. ComaTtrueckasi THOpUIN3AIUS U COMATHIECKUNA dIMOPHO-
rede3. Mcnonp3oBaHUE TaluIOMIOB B CEINEKUUU pacTeHUH. [lonyuenue MOHOKIO-
HanbHblx anmumeln. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHAbHBIX AHMU-
men 6 meouyune. VICKyCCTBEHHOE OIUIOI0TBOpeHUE. PEKOHCTpYyKIUs AHIEKIETOK U




KJIOHUPOBAHUE JKMBOTHBIX. METOJ TpaHCIUIAaHTalMM siAep KIETOK. Texuonocuu
0300pO6IeHUs, KYIbMUBUPOBAHUS U MUKPOKIOHANLHO20 PASMHONCEHUS CENbCKOXO-
3AUCMBEHHBIX KYIbIMYP.

XpOMOCOMHAsI M T€HHasi MHXeHepHsi. VICKyCCTBEHHBI CHHTE3 I'e€Ha U KOH-
ctpyupoBanue pekomounanTHeix JAHK. Cozoanue mpanceennvix opeanuzmos. Jlo-
CTHXKEHUS U MEPCIEKTUBBI XPOMOCOMHOM U T€HHON MH)KEHEPHUH. DKOJIOTHYECKUe 1
TUYECKHUE MTPOOJIeMbl TEHHON MHXKEHEPHUH.

Menununckue 6uorexnonoruu. Iloctrenomuas uugposas MmeaunuHa. [11P-
TUarHocThka. MeTaboJIOMHBIN aHalin3, TeHOIEHTPUYECKUN aHalli3 MPOTeoMa 4e-
JIOBEKA JJI OLICHKU COCTOSIHUSA €r0 310pOBbs. MCob30BaHNE CTBOJIOBBIX KJIETOK.
Taprernas tepanus paka. 3D-OnonmxeHepus s pa3paboTKu QyHIaMEHTaIbHBIX
OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHMs KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJIOTUI TpEXMEpHOro OMONPUHTHHIA U cKad(OIAUHra JUIs peleHHs 3aaad
MEPCOHATU3UPOBAHHON MEAULIMHBI.

Co3ngaHue BEKTOPHBIX BakKLUH C LENbl0 oOecrieueHus: KOMOMHHUPOBAaHHOM
3ammThl 0T BO3Oyauteneit OPBU, ycTaHOBIeHHE MOJIEKYISPHBIX MEXaHHU3MOB
¢byaxuonupoanusi PHK-conepkanmx BHpPYCOB, BBI3BIBAIOIIMX 0CO00 ONacHbIE
3a00JieBaHMs YeJIOBEKa U )KUBOTHBIX.

JdemMoHcTpanuun

Tabnuue! 1 cxemsl: «lcnoab30BaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHxkeHepus», «l 'eHHas HHKEHEPUI».

JlabopaTtopHnasi pabora «/3yueHrne 00bEKTOB OMOTEXHOIOT .

IMpakTnyeckas padora «llosyyeHrne MOJIOYHOKHUCIIBIX TPOTYKTOBY.

IKceKypeusi «brnorexHosorus — BakKHEWIIas NMPOU3BOAMUTEIbHAS CUJA CO-
BPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE IPOU3BOICTBO).

COJAEP)KAHUE YYEBHOT'O ITPEJIMETA «bUOJIOI'US»




11 KUIACC

ba3oBblii ypoBeHb

Yri1y0J1eHHBIH YPOBEHb

11 xaacc. 1 9 B Heaei0, Bcero 34 4

11 kaacc. 102 g4

Tema 1. DBoTIOIIUOHHAA OUOJIOTHS

IBOJIONMOHHAA 0MOJIOTrUsA

[Ipennocbuiku BO3HUKHOBEHUS 3BOJIFOLIMOHHON TEOPHUHU.
DBOJIIOIIMOHHAS TEOpHs U e€ MecTo B Ononoruu. Biausaue
HBOJTIOIIMOHHON TEOPUH HA Pa3BUTHE OMOIOTHH U JPYTUX

HayK.

CuaerenbcrBa 3Boonuu. [laneonTonornyeckue: mno-
CJICO0BATCIIbHOCTD ITOABIICHUA BUAOB B ITAJICOHTOJIOTHUYEC-
CKOM JICTOIIHCH, TTepexo iHbie GopMbl. buoreorpadguieckue:
CXO/ICTBO U paznuuue GayH u GJop MaTEpPUKOB U OCTPOBOB.

OMOPHOIOTHYECKHUE: CXOACTBA U pa3Inyus SMOPHOHOB
pa3HbIX BUAOB MMO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIOTUYHBIE, PyIUMEH-
TapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYIISIPHO-
OMOXMMHUYECKHE: CXOJICTBO MEXaHU3MOB HACJIEACTBEHHOCTH
Y OCHOBHBIX METa0O0JIMYECKUX MTyTEeH y BCEX OPraHU3MOB.

Oodmononnast teopust Y. lapsuna. [Ipenmnoceuiku Bo3-
HUKHOBEHUS JapBUHU3MA. J[BIKYIIHE CHIIBI DBOJIOLUU BU-
noB 110 JlapBuHy (M30BITOYHOE Pa3MHOYKEHHUE TIPH OTpaHu-
YEHHOCTH PECYPCOB, HEONpPeAeIEHHAS U3MEHYHBOCTD,
O6opb0a 3a cylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus sBostonnn (CTID) u e€ oCHOBHBIE
MOJIO’KEHUSI.

3ap0meﬂne 1 Ppa3sBUTHE 3BOJIOIHUOHHBIX l'lpe)ICTaB.]IeHI/Iﬁ B OmoJiorun

OpomtonmonHas teopus Y. JlapBuna. [IpeAnocbUlkM BOSHUKHOBEHUS JapBH-
Hu3Ma. JKu3Hb ¥ HaydHas aedarenbHocTh Y. JlapBuHa.

JBrxymue cuitbl 3BoJronuu BUaAOB 1o Y. JlapBuny (BhICOKAst HHTEHCHB-
HOCTb PA3MHOXCHUS OPraHUu3MOB, HACJIICACTBCHHAA U3SMCHYNUBOCTD, 6opL6a 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIM U UCKYCCTBEHHBIM OTOOD).

Odopmnenue cuateTnueckoit Teopuu sBomoruu (CTI). HelitpanbHas Teo-
pust 3Bomtoniuu. CoBpeMeHHas YBOJIOIIMOHHAS] OUOJIOTHS. 3HaYSHHUE YBOJTIOIH-

OHHOI Teopuu B HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMOHCTpanuu

[optpetsl: Apucrorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krowe, Y. Hapsun, C. C. UeTBepHKOB,
N. N. llImaneraysen, Jx. Xonaenn, /1. K. benses.

Tabmuub! u cxemsl: «Cucrema xuBoit ipupoas! (o K. JIunuero)», «Jlectau-
11a KUBBIX cymiecTB (1o Jlamapky)», «Mexanu3m HopMUPOBAHHS TPHUCTIOCOO-
JeHUH y pacTeHuil 1 KUBOTHBIX (110 Jlamapky)», «Kapra-cxema Mapipyra my-
temectBus Y. Jlapsunay, «Haxonku Y. Jlapsunay, «@opmbl 00pbOBI 3a cyIIie-
cTBoBaHue», «Ilopoasl romyo6eit», «MHOrooOpasue KyabTypHBIX (JOpM Kary-
cTbI», «Ilopofbl JOMAIIHUX )KUBOTHBIX», «CXemMa 00pa30BaHMs HOBBIX BUIOB
(mo Y. JapBuny)», «CxemMa COOTHOIIEHUS ABMKYIIHUX CHII ABOJOLUNY, «Oc-
HOBHBIE II0JIO’KEHUSI CHHTETHYECKON TEOPUH HBOJIIOLIHN.




Muxkposomonus. [Tomynsamnus kak equHUIA BUIA U 3BO-
JIIOLIUH.

JBrKymiue cuitbl ((haKTopbl) SBOJIIOLUHU BHIOB B IIPHPO-
ne. MyTtalMoHHbIH nporecc 1 KoMOMHATUBHAS U3MEHYHU-
BoCTh. [lonynsimonnbie BOHEI U Apeiid reHoB. M3omsuus u
MUTpaLusl.

EcrectBenHbIit 0TOOpP — HampaBsitomuii GakTop dBOJIIO-
1un. @opMbI €CTECTBEHHOTO 0TOOpA.

[TpucrocobIeHHOCTh OPraHU3MOB KaK pe3yabTaT IBOJIO-
muu. [Ipumeps! npucnocoOennii y opranuzMoB. Apomopdo-
3bl U HAWOadaIlITalliuU.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OCHOBHBIE
dbopmbl BU1000pa30BaHUs: TeorpaduIecKoe, SIKOJOTHIe-
CKO€E.

Maxkpossosonus. @opMbl 3BOIOLUN: (prueTHyeckas,
JTUBEpreHTHas, KOHBEpreHTHas, napauienabHas. HeoOpatu-
MOCTb 3BOJIIOIIUH.

IIponcxokaeHne oT HeCcleATU3UPOBAHHBIX MPEAKOB.
[Iporpeccupyromas cnenuanu3anys. AgantuBHas paana-
IHsl.

JdemoncTpanuu:
Ilopmpemeor: K. JIunneit, XK. b. Jlamapk, Y. Japsun, B. O.

Koganesckuiti, K. M. bap, 3. I'ekkenb, @. Mromep, A. H.
CeBeploB.

MuKpoIBOJIOIHSA H €€ pe3VabTAThI

[Momynsiuus Kak 3JeMeHTapHas eIMHHUIA YBOTIOLUH. COBpEeMEHHbBIE METO/IbI
OLICHKH T€HETUYECKOro Pa3HO00pasus M CTPYKTYpBI HONyJsinuii. Mi3menenue re-
HO(OH/1a TOMYSAIUH KaK SJIeMEHTApHOE IBOJIIOIMOHHOE sIBJIEHUE. 3aKOH reHe-
tryeckoro paBHoBecus Jxx. Xapau, B. BaitnGepra.

OneMeHTapHbIe (PAKTOPHI (IBIKYIIHE CHIIBI) ABOTIOLMH. MyTallMOHHBIH ITpo-
niecc. KomOnHaTiBHAS M13MEHYMBOCTD. J[pelid TeHOB — CiTydaifHble HEHAIpaB-
JICHHBIC U3MEHEHUSI YacTOT AJIeNIeH B MOMYIISAIUsX. Dghgpexm ocnosamers. Ip-
hexm bymuiiounoeo copaviuuka. CHUdICEHUE 2eHeMUUeCK020 PA3HO0OPA3UsL: Npu-
yunsl u cieocmaust. Ilposenenue sghgpexma opetigha 2eH08 8 OOTLUIUX U MATBIX
nonyasayusx. Murparun. V3omsmus nomysiimii: reorpaduyeckast (IpocTpaH-
CTBEHHas ), Onoyiorndeckas (penpoayKTUBHAS).

EctectBennslit 0T00p — Hanpasisitonuii paktop 3Bomounu. Popmsl ecte-
CTBEHHOTr'0 0TOOpa: IBMXKYILUUHN, CTAOMIN3UPYIOIUI, pa3pbIBatOILUi (qU3pyI-
TuBHBIN). [TosoBoM 0TOOp. BO3HUKHOBEHNE U 3BOJIIOLMS COLIMAIBLHOTO MTOBEC-
HUS )KMBOTHBIX.

[Ipucnoco0IeHHOCTh OPTaHU3MOB KaK pe3yIbTaT MUKPO3BOIIOIMH. BO3HUK-
HOBEHHUE MPHUCTIOCOOJIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAM0AIAI TAINH.
[Tpumeps! mpucnocoOaeHN y OpraHu3MoB: Mopdooruueckue, Gu3nonornye-
cCKue, OnoXuMHuUYecKkue, moBeaeHIeckre. OTHOCUTENHHOCTh MPUCITOCOOICHHO-
CTH OPT'aHU3MOB.

Bupn, ero xpurepuu u ctpykTypa. BumooOpa3oBaHue kKak pe3yabTaT MUKPO-
sBoJtOIMH. M30ms1ust — KIt04eBoi GakTop BUugooOpazoBanus. [lytu
1 crtocoObl BU000pa30BaHus: ajuIonaTpuieckoe (reorpaduaeckoe), CUMIAT-
pudeckoe (3KOJIOTUYECKOe), «KMTHOBEHHOEY (TIOMHUILIONIN3AINS, THOpUAH3a-
1ust). JUTeIbHOCTh YBOIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GopMHUpPOBaHHS OMOJIOTUYECKOTO Pa3HOO0pa3usl.




Tabnuysl u cxemwl: «PazBuTHE OPraHUYECKOTO MHUpa HA
3emiiey, «3apoIbIIIN MO3BOHOYHBIX KUBOTHBIX)», KApPXE0-
nTepukcy, «Popmbl 00pbOBI 3a cylecTBOBaHUEY, «EcTe-
CTBEHHBIN 0TOODPY», «MHOr000pa3ne COPTOB paCTEHU,
«MHoroo0pa3zue nopoJ1 KUBOTHBIX», «[lomynsauuny, «My-
TalMOHHAS U3MEHUNUBOCTHY;

«Apomopdo3ss», «Manoagantanuny, «O0mas gerenepa-
us», «IBrxyiue cuibl apomoruny, «Kapra-cxema
mapuipyta mytemectsus Y. Jlapsunay, «bopn0a 3a cyie-
cTBOBaHue», «IIpucmnocobaeHHOCTh OpraHu3MoBy, «I'eo-
rpaguieckoe BU000pa3oBaHue, « IKOJIOTHUECKOE BUIO-
oOpaszoBaHUEY.

ObopyoosaHue: KOJUIEKINS HACEKOMBIX C Pa3JIMUYHBIMU
TUTIAMU OKPACKH; Ha0Op TUIO/IOB U CEMSH; KOJUIEKITHUS
«[Tpumepbl 3aIUTHBIX TPUCIIOCOOICHUH Y )KUBOTHBIX); MO-
nenb « OCHOBHBIE HAIMIPaBICHUS SBOIOIHIY; 00BEMHAS MO-
nenb «CTpoeHHe TOJIOBHOTO MO3Ta TIO3BOHOYHBIX ).

buoreorpaduueckas kapta mupa; Kosutekius «Dopmbl
COXPAHHOCTH UCKOIMAEMBbIX )KUBOTHBIX U PACTEHUI»; MO-
JieJb-
ammkanus «Ilepexkpéct XpoMocoM»; BiIaXKHbIE IIpenapaThbl
«Pa3BuTre HaceKOMOroy, «PazBuTue AArymKm»; MUKpOmIpe-
napat «/[pozodunay (Hopma, myTanuu Gopmbl KPbUIHEB U
OKpacKu
Tela).

JlabGopaTopHble U NpaKTHYeCKUe padoThl:

Jlabopamopnas paboma Ne 1. «CpaBHEHHE BHJIOB 10
MOP(}OITOTHIECKOMY KPUTEPHIOY.

Potb 3BONTIOIIMOHHO#T OHMOJIOTHH B Pa3pa0d0TKE HAYYHBIX METOJIOB COXPaHe-
HUs OMOpa3zHoo0paswst. MUKPOIBOFOIHS M KOYBOJFOIHS MTAPA3HTOB M MX X035~
eB. MexaHu3Mbl (GOPMUPOBAHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEM.

JdemoHcTpanuu
[optpertsr: C. C. YUerBepukos, 3. Maiip.

Tabauubl v cxeMsl: «MyTalOHHAsE U3MEHYUBOCTHY, «[lomynsiuonnas
CTpYKTypa BuAa», «Cxema mposiBieHus 3akoHa Xapau—Bain6epray, «/[Bu-
JKYILUE CUJIBI 3BOJIFOLIMMY, «DKOJIOTNYECKask N30JISILMS OMYJISLUI CEBaHCKON
dbopenmy, «I'eorpaduyeckast H30JALMS JIUCTBEHHHUIIBI CHOUPCKON
U JINCTBEHHULIBI JaypcKoil», «[lonynsuoHHbIE BOJHBI YUCIEHHOCTH XUILHU-
KOB M XKePTB», «CxemMa eHCTBHsI €CTECTBEHHOTO 0TOOpay, «PopMbl 00pHOHI 32
CyllecTBOBaHue», « HAyCcTpHanbHbli MeJTaHU3M», «KUBBIE HCKOIIAEMBIEY,
«IlokpoBHUTEIBCTBEHHAS OKPACKa KXUBOTHBIX», «[Ipenynpexnaromas okpacka
JKUBOTHBIX», «PU3n0I0ornyecKue aaanrauuny, «lIpucnocodieHHoCcTh opra-
HU3MOB U €€ OTHOCUTENBHOCTBY, «Kpurepuu Buna», « Buasl-1BOMHUKNY,
«CtpykTypa BHIa B ipupoae», «CrnocoOsl BupooOpa3oBanus», «I eorpaduye-
CKoe BUA000pa3oBaHue TPEX BUIOB JaHIbILIEH», « DKOJIOrHIecKoe BUJ000pa-
30BaHME BUIOB CUHUL, «llomummonasl pactenuity, «KamycTHo-peneyHsli ru-
opu».

Ob6opynoBanue: repbapuy pacTeHU; KOJUIEKIIMA HACEKOMBIX; Uyyelia ITULl U
3Bepeil ¢ mpuMepaMu pa3IMyHbIX IPUCIIOCOOICHHIA; dyUuena NTHII U 3Bepei
pa3HBIX BUJOB; repOapuu pacTeHUH OJIM3KUX BUJI0OB, 00pPa30BaBIIMXCS pa3Iny-
HBIMH CIIOCOOaMU.

JlabopaTopHble 1 IpaKkTHYeCKHe padoThl

1.J)JaGopaTopHasa paboTa «BbliBIeHHE U3MEHUUBOCTH Y 0co0el of-
HOTO BHJAY.




Jlabopamopnas paboma Ne 2. «Onucanue npucnoco0-
JICHHOCTH OPTaHU3Ma U €€ OTHOCUTEILHOTO XapaKTepay.

2.JlabopaTtopHasa pabota «lIpucnocobnenus opraHU3MOB U UX OTHO-
CHUTEJIbHAS [IEJIECO00Pa3HOCThY.

3.JlabopaTtopHas pabora «CpaBHEHHE BHIOB 110 MOP(OIOTHIESCKOMY
KPUTEPHUIOY.

Makpo3Boaonus u e¢ pe3yJbTaTbl

Mertoabl n3ydeHus Makpol3BOIIOLKHU. [laeoHTONOTHYECKE METOBI U3YyUe-
Hus 3Bofonuu. [lepexoausie hopMbl U puoreHeTHIECKe psiibl OPraHU3MOB.

buoreorpaduueckue MeToapl n3ydenus 3Botonun. CpaBHeHHE (HIOPHI
U (ayHbl MATEPUKOB U OCTPOBOB. buoreorpapuueckue obnactu 3eminu. Buasi-
SHJIEMHKH U PEITUKTBHI.

OMOPHOJIOTrHYECKHE U CPABHUTEIHLHO-MOP(}OIOrHUECKUE METOIbI U3YUEHHUS
HBOJIOLMH. | 'eHeTHYEeCKIe MEXaHU3MBbI HBOJIIOIIMH OHTOTE€HE3a U MOSIBICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOrHYHBIE ¥ aHAIOTHYHBIE OpraHbl. Pymumen-
TapHbIE OPTaHbl U aTaBU3MbI. MOJIEKYISIPHO-TeHETHUECKUE, OMOXMMHUYECKHE
¥ MaTeMaTHYECKUE METOIbI M3yYEeHHUS IBOIOIMH. [ 'oMonornynbie reHsl. Co-
BPEMEHHBIE METO/IbI TIOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBbEB.

XPOMOCOMHBIE MYTallMH U IBOJIIOLIMS TEHOMOB.

OO61ue 3aKOHOMEPHOCTH (IIpaBUiIa) BOJONMH. [IpuHyun cmenvl yHKYuULL.
HeoOpaTtumocTs 3Botonuu. AnantuBHas paguanusi. HepaBHOMEpHOCTH TEM-
IOB HBOJIIOLIUU.

JdemoHcTpauuu

[ToptpeTri: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkenb.

Tabnuiibl v cxembl: «PUITOreHETUUECKUI sl JI0IIaN», KAPXEONITEPUKCY,

«3Bepo3yOrie sAmepb», «Creromedansy, «Puanoduten», «CeMeHHbIe TanopoT-
HUKNY, «broreorpaduyeckue 30061 3eMIny, «/Ipeiid KoHTHHEHTOBY, «Pennk-




TbI», «HavanpHBIE CTagUK SMOPUOHATILHOTO PA3BUTHS TTO3BOHOYHBIX JKUBOT-
HBIX», «[ OMOJIOTHYHBIE ¥ aHAJIOTUYHBIE OPTaHb), «PyTUMEHTEIY, « ATaBU3MBD»,
«XpOMOCOMHBIE HAOOPHI YeIOBEKA U IINMITaH3e», «] JaBHbIe HapaBJIeHUs 3BO-
Troruny», «O01IIe 3aKOHOMEPHOCTH BOJIOIUI.

O60py,Z[OBaHI/Iel KOJIJICKIIMH, rep6ap1/11/1, MYJISKU UCKOIIACMBIX OCTATKOB Op-
TraHU3MOB; MYJISKHW TOMOJIOTMYHBIX, aHAJIOTHYHBIX, pYAUMCHTAPHBIX OPraHOB
1 aTaBU3MOB, KOJJICKIIMH HACCKOMBIX.

Tema 2. Bo3HUKHOBeHHE H Pa3BHTHE JKM3HU HA 3emie

Bo3HUKHOBeHHE H Pa3BUTHC )KU3HU HA 3emuite

JloHay4HBIE IPEACTABICHUS O 3apOKIACHUM KU3HU. Hayu-
HbIE FMIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMiie: a0HMoreHes3
U MaHcnepMusi. XUMUYECKast IBOTIOIHA. AOMOTeHHBIN CHH-
TE3 OPraHUYECKUX BEUIECTB U3 HEOPraHUYECKUX. DKCIIEPH-
MEHTAJILHOE MOATBEPKACHUE XUMUYECKON IBOJIIOLIUH.
HauanpHble 3Tanel Onosoruyeckoii somonuu. I'unoresa
PHK-Mmupa. ®opmupoBanue MeOpaHHbBIX CTPYKTYp U BO3-
HUKHOBEHUE IPOTOKJIETKHU. [IepBbIe KIETKH U UX 3BOJIIOLIUS.
PopMUPOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pa3ButHe xu3Hu Ha 3emiie 1o 3pam u nepuojam. Karap-
xel. Apxerckas U nporepo3orckas 3psl. [laneosoiickas spa
U €€ epuoIbl: KeMOPUICKUI, OpAOBUKCKUMN, CUITYPUHCKUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Meso301cKas 3pa U €€ EPUOJIbL: TPUACOBBIH, FOPCKUH, Me-
JIOBOM.

KaiiHo30¥icKas 5pa u €€ epuo/Ibl: ajIeoreHOBbIN, Heore-
HOBBIH, aHTPOIIOT€HOBBIM.

XapaKTepI/ICTI/IKa KJIIMMaTa U IrCOJIOrH4YCCKUX MpouecCCOB.
OCHOBHBIE 3TaNbl 9BOJIIOIIMH PACTUTCIILHOI'O U )KUBOTHOI'O

IIpoucxoxkaenne U pa3BUTHE JKU3HU HA 3emiie

Hayunble runotessl IpOUCX0XKISHUS KU3HU Ha 3emiie. AOuorexes
1 naHcrepmus. JloHaydHbIe IpeACTaBICHUS O 3aPOKICHUN KU3HH (KpeaIro-
HU3M). [ UmoTe3a MOCTOSTHHOTO CaMO3apOXKICHUS JKU3HH U €€ OTPOBEPIKEHHE
onsiTamu @. Penu, JI. Cnamnanuanu, JI. [lactepa. [Ipoucxoxnenue wu3Hu
U aCTpOOHOIOTHSI.

OcHOBHBIE 3Talbl HEOpraHUueckoi sBomtonuu. [lnanerapHas (reo-
JIOTUYECKasi) SBOMIOIMS. XUMHUYECKasi IBOJIOLNA. AOMOTeHHBIN CUHTE3 Opra-
HUYECKUX BellecTB U3 Heoprannueckux. Onpir C. Musiepa u I'. FOpu. O6pa-
30BaHME NOJMMEPOB U3 MOHOMEPOB. KoanepBatHas runoresa A. M. Onapuna,
TUIoTe3a nepBuyHoro oyneona J[x. XonaeitHa, reHeTuyecKas TunoTes3a
I'. Ménnepa. Pu6osumsr (T. Yek) u runoresza «mupa PHK» V. I'un6epra. ®op-
MHUpPOBaHHE MEMOpaH U BO3HUKHOBEHHE MPOTOKIECTKH.

HcTopus 3emnu u Meronsl €€ usydenus. Mickonaemple OpraHM4eCcKHe OCTaT-
ku. ['eoxpononorus u e€ metoasl. OTHOCUTEIbHAS U a0COJIIOTHASI FEOXPOHOJIO-
rus. ['eoxpoHosornyeckas 1kaja: 30Hbl, 3pbl, IEPUOJIBI, STIOXH.

HavanbHble Tansl opranndeckoit 3Bosronun. [lossienue u 3Boonus nep-
BBIX KJIETOK. DBOJIOLHUS MeTaboa13Ma. BO3HUKHOBEHME MTEPBBIX SKOCUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOMIEHKH KaK aHAJIOT NEPBbIX Ha 3emiie coo0-
miectB. Ctpomaronutsl. [IpokapruoTsl U 3yKapHOTHI.




Mmupa. Apomopho3bl y pacTeHuil U )KkuBOTHBIX. [losiBeHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPTraHHUYCCKOI'0 MHUpPa KaK OTPaKCHUEC 3BOJITO-
OuH. OCHOBHBIE CHCTEMAaTHUYCCKHE TpyInmbl OPraHu3MoOB.

DBoronus 4YeaoBeka. AHTPOIIOJIOTHs Kak Hayka. Pa3Bu-
THE NPEAICTaBICHUI O IPOUCXOKIACHUHU YeIoBeKa. MeTo bl
U3y4deHus anTpororeHe3a. CXoACTBa M pa3INuus YeloBeKa
U J)KUBOTHBIX. CHCTEMaTHYECKOe MOJI0KEHUE YeJIOBEKa.

JIBroxymue cuitel ((hakTopbl) anTponorenesa. Hacen-
CTBEHHAsl U3BMEHYMBOCTh U €CTECTBEHHBIN 0TOOD. O01IIe-
CTBEHHBII 00pa3 )KU3HU, U3TOTOBJIICHUE OPYIUH TpyAa,
MBIIUICHUE, PEYb.

OcHOBHBIE CTaIMM U BETBU IBOJIIOIIMYU YEJIOBEKA: aBCTpa-
JonuTeku, Yenosek ymensiil, YenoBek npsmMoxoasamuid, Ye-
JIOBEK HeaHIepTalbCKui, Yenosek pazymHbii. Haxonku nc-
KOITaeMbIX OCTATKOB, BpEeMsI CYIIICCTBOBAaHHUSI, 00JIaCTh pac-
MPOCTPaHEHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HHU,
opyaus.

UYenoseueckue pacbl. OCHOBHBIEC OOJIBIIINE PACHI: €BPO-
neouiHas (eBpasuiickas), HErpo-aBCTPaIOUAHAs (IKBATOPH
aJbHAas ), MOHTOJIOU THAs (a3MaTCKO-aMepHUKaHCKasi). YepThl
NpUCTIOCOOJICHHOCTH NPEACTABUTEINICH YEIIOBEUECKUX pac K
YCIIOBUSIM CYIIeCcTBOBaHMs. EAMHCTBO 4enoBeUeCKHx pac.
Kpuruka pacuzma.

JdemMoHncTpanum:

Ilopmpemuwi: @. Penu, JI. Ilactep, A. 1. Onapus, C.
Mumnep, I'. FOpu, Y. [lapBuH.

[Ipoucxoxaenue 3ykapuot (cuMOHOreHe3). DBOIIOLUOHHOE POUCXOKIEHUE
BUpYCOB. [Iporcxok1eHne MHOTOKJIETOUHBIX OPraHu3MoB. Bo3HHKHOBeHNE
OCHOBHBIX T'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tallbl HBOJIIOLMU BbICHIMX pacTeHUH. OCHOBHbBIE apoMOp(h 036l
pacteHuid. Berxon pactenuil Ha cyury. [losiBiieHHE CIIOPOBBIX PACTEHUM U 3aBO-
eBaHue UMy cymn. CemenHsle pacteHus. [IpoucxoxieHne BETKOBBIX pacTe-
HU.

OCHOBHBIE 3TaITbI BOIOIUH )KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI JKH-
BOTHBIX. Benckas payna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TumnoB. [lepBbie X0p10BbIe )XKUBOTHBIE. JKU3HB B BOJIE. DBOJIOIMS TO3BOHOY-
HbIX. [Iponcxoxnenne ambuouii u pentwiuid. [IponcxoxaeHne MiIeKOMUTaro-
mwx ¥ nrull. [puanun kmodeBoro apomopdosa. OcBoeHue 0eCro3BOHOYHBIMU
Y TIO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue *u3HU Ha 3eMJie 10 ApaM U MEPUOJIaM: apXeid, MPOTEPO30H, Majaeo-
300, M€3030M1, KaitH030i1. O011ast XapaKTepUCTUKA KJIMMATa U T€OJIOTMYECKUX
npoueccos. [losiBieHNe U paclBeT XapaKTepHbIX OPraHU3MOB. YTiaeo0pa3oBa-
HUE: €T0 YCJIOBHUS U BIVSIHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPaHUS — 9KOJIOTMYECKUE KPU3UCHI IpouuIoro. [IpuanHsl
Y CIIEJICTBUSI MACCOBBIX BRIMUpPaHUW. COBPEMEHHBIN SKOJIOTHUECKUN KPU3HUC,
ero ocooennoctu. [Ipobiiema coxpanenus: Onopaznoodpaszusi Ha 3emiie.

CoBpemeHHast cucTeMa opranndeckoro mupa. [IpuHIume! Knaccuuranum
opranu3mMoB. OCHOBHbIE CUCTEMATHYECKUE TPYIIIbI OPraHu3MOB.

JdemMoHcTpanuu
[Moptpetsr: @. Penn, JI. Cnamuannanwy, JI. [lactep, M. . Meununkos, A. U.

Omnapumn, [Ix. Xonaeitn, I'. Mémnep, C. Muep,
I'. IOpu.




Tabauywl u cxemoi: «Bo3ankHOBeHUE COIHEUHOM CUCTE-
MbI», «Pa3BuTHe OpraHndeckoro Mupay, «PacturenapHas
KJIeTKay, «KuBoTHas kieTka», «IIpokapuoTnueckas Kiet-
ka», «CoBpeMeHHasi CHCTEMa OPraHUYECKOT0 MHUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKa U Ye-
JIOBEKOOOPa3HBIX 00€3bsiH», «OCHOBHBIE MECTA MTAJICOHTOJIO-
TUYECKHUX HaXOJOK MPEIKOB COBPEMEHHOI'O YETIOBEKAY,
«/lpeBHeitme moan», «/IpeBuue aoan», «IlepBbie coBpe-
MEHHBIE JTI0AN», «UenoBeuecKre pach».

Obopyodosanue: mynstxu «I IporcxoxaeHue yenoBekay (Oro-
CTBI aBCTPAJIONIMTEKA, TUTEKAHTPOIIa, HeaHIepTalIblia, KpoMa-
HBOHIIA); CJIENKH MM N300paXKeHHs1 KAMEHHBIX 0Py MepBo-
OBITHOTO YeJIOBeKa (KaMHHU-YOIITIEPHI, pyOrsa, ckpebia); reo-
XpOHOJIOruueckast TabiuIa; KoyueKuus «PopMbl COXpaHHOCTH
MCKOITAaEMbIX JKHBOTHBIX U PACTCHUID.

JlabopaTopHbIe U MpaKTHYeCKHe PadoThI:

Ipaxmuueckas paboma Ne 1. «I3ydeHne UCKOTIAEMBIX
OCTaTKOB PACTEHUI U )KUBOTHBIX B KOJUICKIIUSX.

IKeKypcus «IBOTIONUS OPTraHUYECKOT0 MUpa Ha 3eMIIe»
(B €CTECTBEHHO-HayUHbIN WU KPaeBEIUECKUN My3€ei).

Tabnuer u cxemsl: «Cxema omnbita @. Penny», «Cxema ormbita
JI. IlacTepa 1o n3y4eHuro camo3apoxkIeHHs )KU3HN», «Cxema onbiTa C. Musuie-
pa, I'. Opu», «3tamnsl HeopraHM4ECKO! 3BOTIOLUNY, «I €0XpoHONIOrHYecKas
mikanay, «HavanbHble 3Tansl opraHMYecKoi IBooIun», «Cxema o0pa3oBaHus
HYKapUOT MyTEM cuMOUOreHe3ay, «CructeMa KUBoi pupoab, «CTpoeHune BU-
pyca», «ApoMopdo3bl pacTeHU», «PUHHOPUTH, «OITHOKIETOUHBIE BOJOPOC-
1y, «MHOTOKJIETOUHBIE BOAOPOCHNY, «Mxuy, «IlanopotHukny, «I onocemen-
HbIE pacTeHUs», «Opranbl IBETKOBBIX PacTeHHID», «CxeMa pa3BUTHS )KUBOTHOTO
Mupay, «ApoMoph03bl KUBOTHBIXY», «IIpocteiimmey, «KuieqHomonocTHIE,
«IImockue uepBu», «Uienncronorue», «PeiOb, «3eMHOBOHBIC, «IIpecMbika-
omuecsy, «lItuupy, «Mnekonuraromuey, «PazBUTie KuU3HU B apXEHCKON
ape», «PazBuTHE KU3HU B IPOTEPO3OKUCKOM dpey, «Pa3BUTHE )KU3HU
B [TAJICO30MICKOM 3pey, «Pa3BuTHE )KU3HU B ME3030MCKOM 3pe», «PasBurue xu3-
HU B KailHO30MCKOM 3pey, «CoBpeMeHHasi CUCTEMa OPraHUuYeCKOro MUPa.

O6opynoBanue: repOapru pacTeHUH pa3IMYHBIX OTAEJIOB; KOJJIEKIIUN Hace-
KOMBIX; BJIQ)KHBIE MPENapaThl )KUBOTHBIX; PAKOBUHBI MOJITIOCKOB; KOJUICKIIMH
UTJIOKOXKUX; CKEJIEThI ITO3BOHOYHBIX KUBOTHBIX; Yydesia MTHI] U 3BEPEeii; KOJI-
JIEKIIMY OKaMEHEJIOCTE!, MOJIE3HBIX UCKOMAEMbIX; MYJISI)KU OPraHUYEeCKUX
OCTaTKOB OPraHU3MOB.

JlabopaTopHble U IpaKkTHYeCKHEe PadoThI
lBuprtyanbHas nabopatopHas pabora «MoaenupoBaHue OIbI-
ToB Mmnepa—IOpu 1o n3yueHnto abMOreHHOTO CUHTE3a OpraHMYEeCKHX CO-

eIMHEHH B IEPBUYHOM aTMocheper.

2JlabopatopHas pabora «l/3yueHue u onrucaHnue NCKOMAEMBIX
OCTAaTKOB JPEBHUX OPTaHU3MOB.

3Ilpaktudyeckas pabora «/3yueHne ocOOEHHOCTEH CTPOCHHS pac-
TEHUH Pa3HbIX OTAEJIOBY.




4IlpakTrnueckas pabora «/3ydueHue ocobeHHOCTEH CTPOEHUS M103BO-
HOYHBIX KHBOTHBIX).

Hponcxomenne YECJI0BCKA — AHTPOIMOIreHe3
Pa3ILCJIbI " 3ala4i aHTPOIIOJIOTUH. MGTOI[H AHTPOIIOJIOTUH.

CraHoBIIEHHE NIPEICTAaBICHUN O POUCXOKIECHUM YelloBeKa. Penurnosxeie
B033peHus. COBpeMEHHbIE HaAyYHbIE TEOPHUH.

Cx0J1cTBO YeJIOBEKa C JKUBOTHBIMU. CUCTEMAaTHYECKOE TTOJIOKCHHE YSIIOBEKA.
CBuzeTeNnbCcTBa CXOICTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIHHO-
MOpdoJIoTHYeCcKue, IMOPHUOIOTHIECKUE, PU3HOTIOTO-OMOXUMUYECKUE, TTOBE-
neHdeckre. OTIMYUS YeTOBEeKa OT )KUBOTHBIX. [IpAMOX0KIEHUE U KOMILIIEKC
CBSI3aHHBIX C HUM TPU3HAKOB. Pa3BUTHE rOJOBHOT'O MO3Ta M BTOPOH CUTHAJIb-
HOW CHCTEMBI.

JBxyuye cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJI0rMYeCKUe, COLUaIbHBIE.
CooTHomieHne OMOIOrMYECKUX U COLUAIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM aHTPOTIOTeHe3a. PanHue yenoBekooOpa3Hbie 00e3bsIHbI
(TIPOKOHCYIIBI) M PAaHHKE MTOHTHUBI — OOIINE TPEKN YeITIOBEKOOOPa3HBIX 00€3b-
SIH Y JTIOJIeH. ABCTPaJIONUTEKH — JBYHOTHE MPEAKH Jito/iel. YernoBek ymenbIi,
MIepBbIe N3OTOBIECHUS OpyAUi Tpyaa. YeraoBeK MPIMOXOISIINMA U EPBbIN BbI-
XOJ1 JIroziel 3a penensl Appuku. YenoBek reiienboeprekuii — o0Imuii mpeaok
HEaHJIEPTaIbCKOT0 YeJIOBeKa U YeTIOBEeKa pa3yMHOro. YenoBek HeaHAepTaTbCKUil
KaK BUJI JIIOCH XOJIOMHOTO KiinMata. YemoBeK pa3yMHbIH COBPEMEHHOT'O THIIA,
JICHUCOBCKHI 4eTIOBEK, OCBOCHHE KOHTUHEHTOB 3a npenenamMu Adpuku. [Taneo-
TCHETHKA U TTAJICOTCHOMUKA.

DBOITIOLINS COBPEMEHHOTO YelloBeKa. ECTeCTBEHHBINH 0TOOP B MOMYIISIIIUAX
yejoBeKka. MyTalmoHHbIH nponecc u nonumMopdusm. [lomynsiroHHbIe BOTHEL,
npeiid reHoB, Murpanus u «3QGEKT OCHOBATEIS B MOMYJISIIHSIX COBPEMEHHOTO




YCI0BCKa.

UYenoseueckue pacel. [lorarue o pace. bosbmume pacsl: eBponeonaHas
(eBpaswmiickas), aBcTpasio-HeTpouHasl (IKBaTOpUaIbHAas ), MOHTOJIOMAHAS (a3U-
aTCKO-aMepHKaHcKas). BpeMs u myTtu paccesneHus 4enoBeka 1o mianere. Enun-
CTBO 4eJI0BeUYeCKHX pac. HayuHas HecocTosTenbHOCTh pacu3Ma. [Ipucmnocob-
JICHHOCTB Y€JIOBEKa K Pa3HbIM YCIIOBHSIM OKPYXKaromIei cpenbl. Biusaue reo-
rpaduueckoii cpensl u apeiida reHoB Ha MOP(OIOTHI0 U (HPU3NOTIOTHIO YEJIOBE-
Ka.

MexucuuIuIMHapHble METO/Ibl B pr3ndeckoi (O1oIornueckoil) aHTponoso-
I'UH. DBOJIIOLMOHHASI aHTPOIIOJIOTHS U NTAJIE0AHTPOIIOJIOTUs YETIOBEUECKHUX T10-
nynsuuid. buoconuaneHble Hccien0BaHus MPUPOBI uesioBeka. MccienoBanue
KOABOJIIOIIMU OMOJIOTHYECKOT0 U COLIMATIbHOTO B YEJIOBEKE.

JdemoncTpanuu
[Toptpetsi: Y. lapsun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabnuip! U cxembl: «MeTOo bl aHTPOTIOJIOTHIY, «I 0JIOBHOW MO3T YEJIOBEKa»,
«YenoBexooOpa3Hbie 00e3bsiHB», «CKENEeT YeIoBeKa U CKelleT IIUMITaH3e»,
«PynuMeHTHI M aTaBU3MBI», «J|BIKYIIIME CHIIBI aHTPOIIOTEHE3a», « IBOJIOIIH-
OHHOE JIPEBO UEJIOBEKA», «ABCTPAJIONMUTEKY, «UemoBek ymenblity, «HenoBek
NPAMOXOAILNIY, «/leHncoBckuil yenoBek» «Heanaepranbipy», «KpoMaHboH-
ubly, «IIpenku yenoBekay, «ITanbl 3BOJTIOLNH YETOBEKa», «Packl yemoBekay.

O6opynoBaHue: MyJISKA OKaMEHEIIOCTEH, TPeIMETOB MaTepUATbHON KYb-
TYpBI IPEIKOB YEIIOBEKa; penpoayKiuu (portorpaduun) KapTHH
¢ MU(OJIOTUISCKUMU ¥ OUOICHCKUMHU CIOKETaMH ITPOUCXOKIACHHSI YETOBEKa,
¢dotorpadun HaX0JOK HCKOMAEMBIX OCTATKOB YEJIOBEKA; CKEJICT YeIIOBEKa; MO-
JIeNb Yepera 4eJI0BeKa 1 ueperna MIMMITaH3€e; MOJIENIb KHCTH YeJIOBeKa U KUCTU
IIMMITaH3€; MOJICIIH TOPCa MPEIKOB YeIOBEKa.

JlabopaTopHble U NpaKkTHYeCKHEe PadoThI




1.JlabopaTtopHasa paboTa «/3ydeHrne oCOOEHHOCTEHN CTPOCHUS CKe-
JIeTa YEeJIOBEKA, CBA3AHHBIX C MPSIMOXOKACHUEM.

2. llpaktuueckas pabora «/M3ydeHne 3KOIOTHYECKUX alaNTAllN Yeso-
BEKay.

Tema 3. Opranu3msl 4 OKpPY:KaAKIIAS cpeaa

Opranu3mbl H OKpY:Kalolas cpeaa

DKOJIOTHS KaK HayKa. 3aJauu U pa3/ienbl dKooruu. Me-
TOJIbI 9KOJIOTHUECKUX MCCIICOBAHUIN. JDKOIOTHYECKOE MHU-
POBO33pEHIE COBPEMEHHOTO YEJIOBEKa.

CpeI[BI obuTaHus OpraHu3MoOB: BOJHAs, HA3EMHO-
BO3QylIHasd, IOUYBCHHAA, BHYTPUOPIraHU3MCHHAs.

Okonoruyeckue akropsl. Kiaccudukarms sxonorude-
CKHX (DaKTOPOB: aOMOTHYECKUE, OMOTUYECKHUE U aHTPOIIO-
reHHble. J{elicTBre IKOIOrHYecKuX (PAKTOPOB HA OPTaHU3-
MBI.

AbGuotrueckue GaKkTOPhI: CBET, TEMIIEPATYpPa, BIAKHOCTb.

®oronepuoausm. [IprucrnocobaeHusI OpraHu3MoB K Jeii-
CTBUIO a0MOTHYECKHX (DaKTOPOB. bronornyeckue puTMsl.

buotnueckue gpakropsl. Bunbl OM0oTHYECKHX B3aUMOICH-
CTBUI: KOHKYPEHIIHS, XUIIIHUYECTBO, CUMOMO3 U ero ¢hop-
MbI. [TapasuTusm, kooneparus, MyTyaan3M, KOMMEHCATU3M
(KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIN3M, HEUTpa-
u3M. 3HaYeHUEe OMOTUYECKUX B3aMMOICHCTBUM IS CyIIle-
CTBOBaHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTHYECKHUE XapaKTCPUCTUKHU ITOITYJISIIUU. OcHOBHBIE
IMMOKa3aTCJIn MOMyJIANUN: YUCIICHHOCTD, IJIOTHOCTD, POXKaa-

IKOJI0rusl — HAYKA 0 B3AUMOOTHOIIEHUSIX OPraHU3MOB
U HAIOPTaHM3MEHHbIX CUCTEM € OKPYKAK0LIeil cpeaoi

3apokJaeHue 1 pa3BuTHe sKosioruu B Tpyaax A. ['ymGonbpara, K . @. Pynbe,
H. A. Cesepuoga, J. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3aensl u 3aiaun
9KoJ0TUU. CBSI3b SKOJIOTUH C IPYTUMHU HAyKaMHU.

MeTtoabl skonoruu. [loneBbie HaOMIOAEHNS. DKCIEPUMEHTHI B SKOJIOTHH:
HIpUPOHbIE U TabopaTopHble. MoaeapoBaHue B 3KOJIOTUU. MOHUTOPUHT
OKPYKAFOIIEeH CPEeJIbl: TOKAIBHBIA, PETUOHAIBHBIN U TJI00ATbHBIH.

3HaueHUe 3KOJOTUYECKUX 3HAaHUHU AJIs YeJI0BEeKa. DKOJIOTMUECKOE MUPOBO3-
3peHue KaKk OCHOBA CBA3EH uenoBedyecTsa ¢ npuponon. @opmMupoBanue 3K0m0-
TUYECKOH KYJIBTYPBI U 9KOJIOTHUYECKON I'PaMOTHOCTH HACEJICHHUS.

JdemoncTpanuu

[optpetsr: A. 'ym6onpaT, K. @. Pynse, H. A. CeBepiios, . ['ekkerb,
A. Tencnu, B. H. Cykaués.

Tabmuiel U cxeMbl: «Pa3elbl SKoIoTHn», «MeToAbI IKOJIOrnmny, «CxeMa
MOHHUTOPHUHIA OKPYXKAIOIIEH CPEIBI».

JlaGopaTopHble U NpaKTHYeCKHe PadoThI

JlaGopatopuas paboTa «l/3ydeHue METOIOB SKOJOTHUECKHUX UCCIE0-
BaHUIT.




€MOCTb, CMEPTHOCTD, TPUPOCT, MUTpanus. {nHamuka duc-
JICHHOCTH MOMYJISILIMU U €€ PETYISALHUS.

JdemoncTpanuu:

Ilopmpemur: A. T'ym6oasar, K. @. Pynbe, D. I'ekkenb.
Tabauywl u cxemwi: kapta «IIpupogHbIe 30HB 3eMIINY,
«Cpenpl obuTaHus OpraHu3mMoBy, «Poronepuoausmy», «Ilo-
NYyJSIIANY, «3aKOHOMEPHOCTH POCTa YUCIIEHHOCTH MOIMYJIsI-

n nHPY30pun-Tyenbkn», «IlumeBsie nenm.

JlabopaTopHbIe U IPaKTHYeCKHE PadOThI:

Jlabopamopnas paboma Ne 3. «Mopdonoruueckue oco-
OEHHOCTH paCcTEeHHUI U3 pa3HBIX MECT OOUTAHMS.

Jlabopamopnas paboma Ne 4. «BnustHue cBeTa Ha POCT H
pa3BUTHE YEPEHKOB KOJIEyCay.

Ilpakmuueckas paboma Ne 2. «I1oac4€T MIOTHOCTH I10-
IYJIALUN pa3sHbIX BUJOB PACTCHUI.

Opranusmsbl U cpeja 00MTAHUS

Okonoruyeckue (HakTopsl ¥ 3aKOHOMEPHOCTH uX JeiictBus. Knaccudukanus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHUECKUE, OMOTHYECKUE, AaHTPOTIOT €HHBIE.
OO1u11e 3aKOHOMEPHOCTH AEUCTBUS SKOJIOrn4eckux Gpaktopos. [IpaBuiio mMu-
Humyma (K. Hdnpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOMOHTHBIE
U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnueckue pakTopbl. CBET Kak 3Koorndeckui pakrop. Jlericteue pas-
HBIX YYaCTKOB COJTHEUHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTUUECKUE TPYIIIIBI
pacTeHuil 1 )KUBOTHBIX 110 OTHOIICHHIO K cBeTy. CUTHaIbHAs poJib cBeTa. Do-
TOTICPUOIA3M.

Temmneparypa kax 3xkonorudeckuit pakrop. JleiictBue Temneparypsl Ha opra-
HU3MBI. [[oMKMI0TEepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

BrnasxknocTs kak skonoruueckuit gpaxtop. [lpucnocobnenus pacreHuii
K OJAep KaHUI0 BOJHOTO OanaHca. Knaccudukanus pacTeHuil o OTHOILECHHIO
K Bojzie. [Iprcrioco6ieHust >KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEKUMA.

Cpenbl 00HMTaHMS OPraHU3MOB: BOIHAs, HA3€MHO-BO31yIIIHAsI, TOYBCHHAs,
rilyOMHHas MOJNOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3UKO-XUMHUYECKHUE 0CO-
O6eHHocTH cpesl o0uTaHus opranu3MoB. [IpucnocoOaeHns OpraHu3MoB K KU3HU
B Pa3HBIX Cpelax.

buonornueckue purMmbl. Buentnue u BHyTpeHHHE pUTMbl. CyTOYHBIE
U roin4Hble puTMBL. [Ipucnoco01eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHU-
SIM YCJIOBHUH JKU3HU.

XKuznennsie popmbl opranu3mos. [loHsTre o xu3HeHHOH hopme. KnzHeH-
Hble ()OPMBI PACTEHUI: 1epeBbsl, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHUE Tpa-
Bbl, OIHOJIETHHE TpaBbl. JKHU3HEHHBIE ()OPMBI )KUBOTHBIX: THAPOOUOHTHI, I€0-




OMOHTHI, a3p0oOMOHTHI. OCOOCHHOCTH CTPOCHUS B 00pa3a KU3HH.

buotnueckue paxtopsl. Buasl 6MoTnyecKkux B3auMOEHCTBUI: KOHKYPEH-
1Us1, XMITHUYECTBO, CUMOMO3 U ero (opmel. [Tapazutusm, koonepauus, MyTya-
JIU3M, KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJIeHCTBHS (TOonuueckue, popuyeckue, padpuueckue). 3HaueHue GMOTHU-
YECKUX B3aUMOJICHCTBUI JIJIsl CYIIECTBOBAHUS OpPraHU3MOB B CpeJie OOUTaHMUS.
[TpuHIMI KOHKYPEHTHOTO UCKIIIOYEHUS.

JdemoncTpanuu

Tabnuip! U cXeMbl: « IKOJOTHUECKHE (GaKTOPhD», «CBETOBOM CHEKTP», «IKO-
JIOTUYECKHE TPYIIIHI )KUBOTHBIX IO OTHOIICHHIO K CBETY», «TeriIoKpoBHbBIE
KHUBOTHBIE, «XO0JIOJHOKPOBHBIE KUBOTHBIEY, «DU3NOIOTHYECKUE aAaNTallun
KHUBOTHBIX», «Cpeipl OOUTaHUS OPTaHU3MOBY, « BUOIOTHYECKUE PUTMBIY,
«OKuznennsle popmbl pacTeHuit», «KuzHeHHbIe (HOPMBI JKUBOTHBIX», «DKOCH-
cTeMa LIMPOKOIMCTBEHHOTO Jiecay, «DKOCHUCTEMA XBOMHOTO Jecay, «Llenu nu-
TaHus Y, «XulHu4IecTBoY, «Ilapasutuzmy, «Konkypenmus», «Cumonosy,
«KommeHncanuzm».

ObopynoBanue: repdapru pacTEHUA U )KUBOTHBIX, IPUCTIOCOOICHHBIX
K BIIMSTHUIO PA3JIMUHBIX SKOJIOTHYECKUX (PaKTOPOB; repOapuyl CBETONIOOMBBIX,
TEHEOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUH; CBETOJIFOOUBBIE, TEHEIIOOUBBIE
Y TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHNUS; repOapuu M KOJUIEKLIUH TeII0N00u-
BBIX, 3MMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUH; Yydesa IITHLl U 3Bepe; rep-
Oapuu pacTeHUH, OTHOCAIIUXCS K TUTpodUTaM, Kcepopuram, Me30(puTaM; KOM-
HaTHbIE PACTEHUsI JaHHBIX TPYII; KOJUIEKIIMH KUBOTHBIX, OOMTAIOIINX B Pa3HbBIX
cpenax; repoapuu U KOJJIEKIIMU paCTeHUH M AKUBOTHBIX, 00JIQIAI0LINX YepTaMU
MPUCTIOCOOJIEHHOCTH K CE30HHBIM NU3MEHEHHSM YCIIOBUH KU3HU; TepOapun
Y KOJUIEKIMU pacTeHUH M AKHUBOTHBIX Pa3JIMYHBIX KM3HEHHBIX (DOPM; KOJUIEKLIUH
KUBOTHBIX, YJaCTBYIOUIUX B Pa3IMYHBIX OMOTUYECKUX B3aMMOIEHCTBUSIX.

JlabopaTopHble 1 IpaKTHYeCKHe padoThl




1. JlabopaTtopHasa paboTa «BsIgBIEHHE IPUCTIOCOOTCHHI OpraHU3-
MOB K BIIMISTHHIO CBETA.

2.JlabopaTtopHas paboTa «BsIABICHHE TPUCIIOCOOICHHIA OpraHU3-
MOB K BIIMSIHHIO TEMIIEPATYpPhI».

3.JlabopaTtopHas paboTra «AHATOMHYECKHE OCOOCHHOCTH PACTCHHUH M3
pPa3HBIX MECT OOUTAHWUSI.

IKOJI0rusl BUIOB U NMOMYJISIHI

DKOJIOrHYecKre XapakTepucTUKH nonyasiun. [Tomynsaus kak Ononoruyue-
ckas cuctema. Ponb HEOTHOPOAHOCTH cpenbl, PU3NYECKUX OapbepoB
1 0coOeHHOCTeH OMoIOTHN BUIOB B (POPMUPOBAHUM MTPOCTPAHCTBEHHOM CTPYK-
TYpPbIL nonynﬂunﬁ. OcCHOBHBIE TTOKa3aTeNN Iomyadauuu: YuCJICHHOCTD, IJI0T-
HOCTb, BO3pPACTHAs U M0JIOBAs CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPaALIUA.

DKoJoTHYecKas CTPYKTypa momyisiui. OIeHKa YUCICHHOCTH OIS IIUH.
JInHaMUKa TOMYJISIIIAN ¥ €€ Peryisnus. BUoTHYecKuii MOTCHIIMAN OMYJIISIUH.
MonenupoBaHue THHAMUKH MTOMYJISIHA. KpuBbIe pocTa YHCICHHOCTH TIOIYJISI-
1. KpuBble BbDKMBaHUS. Perynsiys YuciaeHHOCTH MOMYSUi: polib (haKkTo-
POB, 3aBUCSIIHNX M HE 3aBUCSIIUX OT TNIOTHOCTH. DKOJIOTHYECKUE CTPATETHH
BUJOB (1- U K-cTpaTterun).

[TonsiTue 00 sKoIOTMYECKON HUIIE BUAA. MectoobuTanue. MHOroMepHas
MoJedb 3Kkosiorndeckor Humm Jx. M. XaTtunHcona. PazMepbl skoaorudeckon

Huiy. IloTeHnuanpHas u pcain30BaHHAd HUIIH.

BI/II[ KaK CUCTEMaA HOHYHHHHﬁ. ApeaJ'IBI BHUOOB. BI/II[BI H UX )XU3HCHHBIC CTpa-
TETHUU. DKOJIOTHYCCKUC SKBUBAJICHTEI.

3aKOHOMepHOCTI/I IHOBCACHHUA U MI/II‘paI_[I/Iﬁ JKUBOTHBIX. brojornueckne nHBa-




3UH Yy>KEPOJTHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: Ix. M. XaTunHCOH.

Tabnuibl U cXeMbl: « IKOJIOTUUECKUE XapAKTEPUCTUKHU NOMYIsiun», «IIpo-
CTpPaHCTBEHHAs CTPYKTYypa Nonyisiuun», « BozpactHpie mupamMuabl MOMyJis-
uun», «CKOpOCTh 3aCEeICHUS] TOBEPXHOCTH 3€MJI Pa3IUYHBIMU OPraHU3MaMM,
«Mogenb sxonorudeckoi Hummu k. Y. XatanHacoHa.

O6opynoBanue: repoapuu pacTCHHI; KOJUIEKIIMH )KHUBOTHBIX.

JlabopaTopHble 1 npakTHYecKue padoThl

Jlabopatopuas pabora «lIpucrmocobneHus CeMsiH paCTCHHIA
K PaCCEIICHUION.

Tema 4. Coo01ecTBa M IKOJOTHYECKHE CHCTEMbI

Coo0uiecTBa M IKOJOTHYECKHE CHCTEMBI

Coo0b1ecTBo opranu3mMoB — OuoreHo3. CTpyKTyphl OHO-
[IEH03a: BUJIOBas, MPOCTPAHCTBEHHAs, Tpoduueckas (Tuiie-
Basi). Buapl-nomuHanTel. CBs3U B OUOIIEHO3E.

DKoJIorHYecKre CUCTEMBI (3kocucTeMsl). [lonsiTre 06
sKocucTeMe U OuoreoneHose. OyHKIIMOHAIBHbBIE KOMITO-
HEHTBI 9KOCHCTEMBI: IPOIYLIEHTHI, KOHCYMEHTHI, peAyIIeH-
ThI. KpyrOBOPOT BEIIECTB M IOTOK SHEPTHH B IKOCHCTEME.
Tpoduueckue (muieBbie) ypoBHU d3KOcHCcTeMBI. [InieBsie
nenu 1 cetd. OCHOBHBIE ITOKA3aTeNN 3KOCUCTEMBI: OroMac-
ca, MPOAYKIMs. DKOJIOrMYECKUE MUPAMUIbI: TPOIYKIINH,
YHUCIIEHHOCTH, OroMacchl. CBOMCTBA 3KOCUCTEM: YCTOMUH-
BOCTb, CaMOperyisinus, pazsutie. Cykieccus.

IKOJIOTHSA COOOLIECTB. JKOJIOrHYeCKHEe CHCTEMbI

CooOmiecTBa opraHu3MoB. buoiieHo3 u ero cTpyktypa. CBsi3u Mexay opra-
HU3MaMHU B OUOIICHO3E.

DxocucTemMa kKak oTkpbitas cucrema (A. Jlx. Tencnaun). OyHKUIHOHATBHBIE
OJIOKM OPraHU3MOB B SKOCHUCTEME: MMPOYIIEHTHI, KOHCYMEHTBI, PEyLIEHTHI.
Tpoduueckue yposau. Tpoduueckue nenu u cetu. AGUOoTHIECKHE OJIOKH KO-
cucteMm. [louBbl 1 ubl B sKOCHcTEMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE MIOKa3aTeN SKOCUCTEMBI. buomacca u mpoIyKIius. DKOJIoruie-
CKH€ TUPaMUJIBI YKcell, 0MoMacchl M SHEPTUU.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpoiixu. @uykmyayuu.
HamnpaBneHnnble 3aKOHOMEpHBIE CMEHBI CO00IECTB — cyKueccuu. [lepBuunbie




[Ipupoanbie 3KOoCHUCTEMBL. DKOCHCTEMBI 03EP U peK. DKO-
CHCTEMa XBOMHOTO WJIU IIUPOKOIMCTBEHHOIO JIeca.

AHTPOIIOTE€HHBIE 9KOCUCTEMBL. ATPOIKOCUCTEMBI. YPpOo-
3KOCHUCTEMBI. bruonornyeckoe u X03siICTBEHHOE 3HaYEHUE
arpodKOCHCTEM U yPOOIKOCUCTEM.

Bbuopaznoobpazue kak GpakTop yCTOMUYUBOCTH SKOCUCTEM.
CoxpaHeHue OMOJIOTHYECKOT0 pa3HO0Opasus Ha 3eMIie.

VYuenue B.U. Bepnaackoro o 6uocdepe. I panuiipl, co-
CTaB U CTPYyKTypa 6uocdepsl. JKuBoe BELIECTBO U €ro
bynakuun. OcobeHHocTH Ouocheprl Kak MI00aTbHOM SKOCH-
cTeMbl. JluHaMu4ecKkoe paBHOBECHE U 0OpaTHast CBA3b B
ouocdepe.

KpyroBopoThl BEMECTB 1 OMOTCOXUMHUYCCKHE ITHKITBI
AJIEMEHTOB (yTiepoza, a3oTta). 3oHaabHOCTh Ouochepsl. Oc-
HOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B 6nochepe 3emiin. AHTPOIIOTEHHBIE U3-
MeHeHus B buocdepe. ['modaapHbIE IKOTOTHYECKUE TIPO-
OJIEMBI.

CocymecTBoBaHUE IPUPOABI U YesioBeuecTBa. CoxpaHe-
HUEe OMOopa3HOOOpa3usl KaK OCHOBA YCTOMYMBOCTH Onoche-
pel. OCHOBaA PaIMOHATILHOTO YITPABJICHHUS IPUPOTHBIMU Pe-
CypcaMu | UX HCToib30BaHue. JlocTuKeHsI OMOIOTUN U
OXpaHa MPUPOJIHIL.

JdemoHcTpauuu:

Tlopmpemwi: A. JIx. Tenciu, B. H. Cykaués, B. 1. Bepnan-

nu BTOpI/I‘—IHBIe CYKHGCCI/II/I Hn ux HpI/I‘-H/IHI)I.

AHTpOIIOTeHHBIC BO3ICHCTBHS Ha cyKiieccun. KimmMakcHoe coobmectBo. bro-
pa3Hoo0pa3ue U MOJHOTA KPYrOBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH CO-
0011IeCTB.

[IpuponHbIe 3KOCUCTEMBL. IKOCUCTNEMBL 03ED U PeK. IKOCUCEMbL MOPell
U 0OKeanos. Jkocucmemvl mMyHOp, 1€CO8, CMenell, nyCmulHb.

AHTpONOreHHbIE IKOCUCTEMBI. ArposKocucTeMa. ATpolieHo3. Paznuuus
MEX]y aHTPOIIOT€HHBIMHU U IPUPOAHBIMHU 3KOCHCTEMaMH.

Yp6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucTeM. [ opoackas
dnopa u payna. CuraHTpONIM3aIMS TOPOICKO (ayHbl. bronorudeckoe
U XO3SMCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKoHOMEPHOCTH (HOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBHI OPTaHI3MOB
B DKOCHUCTEeMaX. Poib Kackaonozo s¢hghekma u 6u006-30udpuxamopos (kiue-
8bIX 611008) 8 PyHKYUOHUPOoBaHuu 3Kocucmem. IlepeHoc YHEPTUU U BEILIECTB
MEXK1Yy CMEKHBIMHU 3KOCUCTEMAMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISLIMI U
9KOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3EHCTBUM.

Mexanuzmvr 6030eticmeus 3a2pﬂ3H€Hu11 PA3HbIX MUNO6 HA
Cy60p2aHLl3M€HHOM, OP2AHUSMEHRHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPO6-
HAX, OCHOBbl 9KOJI02UYECKO20 HOPMUPOBAHUS
AHMPONOceHHO2c0 6030eliCmeEusl. MeTtomonorus MOHHUTOpPHHTA CCTCCTBCHHBIX U
AHTPOIIOI€HHBIX 3KOCUCTEM.

JdemoHcTpanuu
[optper: A. JIxx. Tencnu.
Tabmuub! u cxemsl: «CTpyKTypa OnoreHo3a», « JKocHcTeMa IUPOKOIUCT-

BCHHOI'O JICCa», «DKocuCcTEMA XBOMHOTO Jcecay, (((DYHKI_II/IOHaJ'IBHBIe T'PYIIIIbL
OpPraHru3MOB B OKOCUCTEMC), ((prFOBOpOT BC€IICCTB B OKOCHUCTCMCED, «]_ICHI/I -




CKH.

Tabauywl u cxemsi: «llumesie nienmmy, «bromeHo3: coctap
u cTpykTypay, «[Ipupogusie coodmiectBay, «llenu nuTa-
HUSIY, «KOJIOruyeckas nupamuaa», «buocdepa u uenosex»,
«DKOCUCTEMA IMPOKOIUCTBEHHOTO Jiecay, « IKocHcTeMa
XBOMHOTO Jiecay, «bruoneHo3 BogoéMay, «ArpoueHo3»,
«[IpumepHBIEC aHTPOTIOTCHHBIE BO3ICUCTBHUS Ha IPUPOIY»,
«BaxHeIe HCTOYHUKY 3arpsiI3HCHHUS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BakHelIIasi cocTaBistoIIast Ouochepu»,
«®DakTopsl Aerpananuu nouBy, «llapHukoBslit 3 hexTy,
«DaKTOpbI PAAMOAKTUBHOIO 3arpsi3HeHus 6uochepsr», «O06-
miasi CTpykTypa 6uocdepsi», «PacrnpocTpaHeHue )KU3HU B
6uocheper, «O30HOBBII FKpaH Guocheprr», «KpyroBopot
yraepoaa B ouocheper, «KpyroBopor a3oTa B Ipupoae».

Obopyoosanue: Moaenb-anmIuKaus « T umuaneie 6uore-
HO3BD»; repbapuii «PacTuTtenbHbIe cOO0IECTBAY; KOJIEK-
uun «buoreHo3», «Bpeaurenn BaXHENUIINX CEITbCKOX035i1-
CTBEHHBIX KYIbTYp»; repOapuul U KOJUICKIIMHA PACTCHUN U
’KHBOTHBIX, TIPUHAICKAIINE K PA3HBIM SKOJIOT HICCKHM
rpynmnam ogHoro Buaa, Kpacuas kaura PO, nuzobpaxeHus
OXpaHsEMbIX BUIOB PACTCHUMA U KUBOTHBIX.

TaHus (MacTOUIIHASA, AETPUTHAS )», « IKOJIOTrHYecKasi MUpaMuaa yucem», «IKo-
JIOTMYEeCKasi MupamMuia OMOMacchy, « IKOJOrHYECKasi MUPaMHJIa SHEPTHI,
«O06pazoBanue 6omotay, «[lepBuunas cykmeccus», «BocctaHoBIeHHE Jieca mMo-
clle Iokapay, «JKocucTeMa 03epa», «ArporeHos», «Kpyrosopor BeuiecTs

Y TIOTOK 3HEPI'HH B arporeHosey, «[Ipumepsr ypOoskocuctem».

O6opynoBanue: repoapuy paCTeHHI; KOJUIEKIIMH HACEKOMBIX; dydesa MTHI]
U 3Bepelt; Tepbapuu KyabTYPHBIX H TUKOPACTYIIUX PACTEHUH; aKkBapHUyM Kak
MO/JIEITb SKOCHCTEMBI.

JlabopaTopHble 1 npakTHYecKue padoThl

lIlpakTuueckas pabora «M3ydyeHue u omrcanue ypooIKOCHCTE-
MBI.

2JlabopatopHas paboTta «l/3ydeHue pazHooOpasusi MEJIKUX MMOY-
BCHHBIX YJICHHUCTOHOI'MX B PA3HBIX SKOCUCTCMAX).

3.0KkcKkypcus «IKCKypcUs B THITUUHBINA OMOTeoneHo3 (B 1yopaBy, Oe-
PE3HSK, ETbHUK, Ha CYXO/I0JIbHBIN WM IOMMEHHBIH JIyT, 03epo, 60JI0TO)».

40Kkckypcusa «IKCKypcHs B arpodKOCHUCTEMY (Ha MOJI€ WK B TEIUINYHOE
XO035IUCTBO)».

buocdepa — riodanbHas IkocucTEMA

buocdepa — obmeruianerapHas 06009Ka 3eMITH, T/I€ CYIIECTBYET UITH CY-
IIeCTBOBaJa XU3Hb. Pa3BUTHE MpeacTaBieHuit o onochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepnazackoro o 6uocdepe. O6mactu 6uochepst u e€ cocras.
JKuoe BemecTBo 6uochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CyIlIecTBoBaHUs 6rocdeprl. OcobennocTn duochepsl Kak
r100aIbHOM SKocucTeMbl. JlmHaMudeckoe paBHoBecue B onocdepe. Kpyroso-
POTHI BEIIECTB M OMOTCOXMMHUUYECKHE ITUKIIBI (Yrieposa, a3ora). PurMuaHocTh




SIBIICHUH B Orocdepe.

3onansHOCTH Onochepsl. [TorsTue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYH/-
pa, XBOWHBIE Jieca, CMEIIAaHHbIE U ITMPOKOJIUCTBEHHBIE JIeca, CTEIH, CaBaHHHBI,
IMYCTBIHU, TPOIMUYCCKHUE JIECA, BEICOKOTI'OPbA. KJ'II/IMaT, paCTI/ITCHLHBII\/’I
Y J)KUBOTHBIH MUpP OMOMOB CYIIIH.

CtpykTypa 1 GYHKIHS KHUBBIX CUCTEM, OIICHKA HX PECYPCHOTO MTOTEHIINAIA
u OnocdepHbIX HyHKIUH.

JdemoHcTpanuu
[optpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabnuiet u cxemsl: «I'eocdepsr 3emmny, «KpyroBopot a3ora B mpupoie»,
«KpyroBopoT yriepoza B mpupoze», «KpyroBopot Kuciopoaa B IpUPOIE»,
«KpyroBopoT BoJbI B IipHpoae», «OCHOBHBIE OMOMBI cyIny, « KimumaTtnueckue
nosica 3emuny, «Tynapay», «Taliray, «Cmemannslii jiecy, «[ 1IupokonucTBeH-
HBII Jtecy, «Ctenby, «CaBanHay, «IlycTbinsy, « Tponndeckuii gecy.

OO6opynoBanue: repbapuy pacTeHUH pa3HbIX OMOMOB; KOJUIEKIIUU )KUBOTHBIX.
YeJi0BeKk M OKpy:KaOIIAs cpeaa

DKOJIOTHYECKHE KPU3UCHI U UX MPUYUHBL. Bo3aeiicTBre yenoBeka Ha Ouo-
cdepy. 3arps3HeHHE BO3YyITHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHE BOI-
HoM cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pyienue noussl. OxpaHa MOYBEH-
HBIX pecypcoB. 3MeHeHue Kiaumara.

AHTpPOIIOT€HHOE BO3/IECTBUE HA PACTUTEIBHBINA U )KMBOTHBIM Mup. OxpaHa
PaCTUTEIBLHOTO U KMBOTHOTO MHpa. OCHOBHBIE IPUHIIMIIBI OXPAHBI IIPUPOIBL.
Kpacubie kauru. Oco6o oxpansiemsie npupousie Tepputopun (OOIIT). bora-
HUYECKHUE CaJbl U 300JOTMYECKUE MTAPKH.




OcCHOBHBIE IPUHIUIIBI YCTONYHUBOTO PA3BUTHS YEIOBEYECTBA U MIPUPOIBI.
ParronansHo€ IPUPOAOIIONB30BaHNE M COXPAHEHUE OMOJIOTMYECKOTO Pa3HO-
oOpa3us 3emiuu. OO0IIHe 3aKOHOMEPHOCTH III00ANBHBIX SKOJIOTMYECKUX KPU3H-
coB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIEICTBHUSA.

Pa3BuTne MeT010B MOHUTOPUHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX MTPOIIEC-
coB. CucmemHule ucciedosanus nepexooa K pecypcocbepezaioujeti
U KOHKYPeHmocnocoOHol snepeemuxe. buonorndeckoe pazHoodpasue
u Ouopecypcsl. Hayuonanvhvle unghopmayuonHsle cucmemsl, obecneuusaioujue
oocmyn K uHgopmayuu no COCMOAHUIO 0MOENbHbIX 6U008 U sKocucmem. OcHo-
86l IKOPeadUIUMAYUU IKOCUCIEM U CNOC0008 OHOPbObLL C OUONOBPEIHCOCHUAMU.
Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCHIEM.

JdemoHcTpanuu
Tabauub! 1 cxeMsl: «3arpsi3HeHHE aTMOC(Eph», «3arps3HeHne ruapocde-
pbI», «3arpsi3sHeHne nouBb», «I[lapHUKOBBIH AP dhexT», «Ocob0 oxpaHseMble

IIPUPOJIHBIE TEPPUTOPUNY, «MOJENN YIIPaBIIEMOTO MUPAY.

ObopynoBanue: poTorpadguu OXpaHsIEeMbIX paCTeHUH U )KUBOTHBIX KpacHoii
kHuru P®, KpacHoil KHUIHM pervoHa.




TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «BHOJIOI'US» 10 KJIACC

Ba3oBblii ypoBeHb Yriay06éHHbBIH YPOBEeHb DJIeKTPOH- CNUCOK UTOTOBBIX IVIAHNUPYEMBIX pe- Cnocod
(1 gac) (1+24aca) Hble (mnd- | 3yJbTATOB C YKa3aHHeM 3TanoB ux ¢gop- OLICHKH
poBbIe) 00- MHUPOBAHUA UTOro-
pa3oBa- BBIX
TeJIbHbIE MJIaHHU-
pecypchl PyeMbIX
pe3yJib-
TATOB
Kon Kon bazoBbiii ypo- YrnyOnéHHbIH
-BO -BO BCHb YPOBEHb
qa- ya-
COB COB
34 Tema 1-2. buosiornst kKa HayKa *KuUBbIe CH- | 94
CTEeMbI
lu buonorus kax 1y bubnuore- c(OpMHPOBAHHOCTb 3HAHUH O MecTe U ponu | Pemenue
Hayka ka [IOK OMOJIOTHMH B CHCTEME HAyYHOTO 3HAHUA €CTe- | YUYCOHBIX U
https://m.ed | cTBeHHBIX HayK, B (OPMUPOBAHMH COBPEMEH- | MIPAKTUKO-
S00.ru/7f41 | HOH eCcTeCTBEHHO-HAYYHON KApTHHBI MHUpa W | OPUCHTHPOBAH
€292 HAay4yHOTO MHPOBO33PEHHUS; O BKIAJE POCCUM- | HBIX 3a/1ay;
CKUX U 3apyOeXXHBIX Y4EHBIX-OMOJIOTOB B pa3- | YCTHBIN ONpPOC
BUTHE OwWonoruu; (yHKIMOHAIBHON TpamoT-
HOCTH YeJIOBEKa JJIsl pelleHHs] )KU3HEHHBIX 3a-
aad
dyHaMeHTaIbHbIE, 1y YMEHHe  pACKpHI-
MPUKJIATHBIE U TIOUC- BATb  COJlCPKAHME
KOBBIE HayYHBIEHUC- T ———

cliefoBaHuA B OMOJIO-

TCPMHUHOB W IIOHSA-



https://m.edsoo.ru/7f41c292
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TUu. THI: XU3Hb, KIIETKA,
opranusM; Mera0o-
mu3M  (oOMeH  Be-
IIECTB U TpeBpallle-
HUE DHEPTruM), TO-
MeocTa3z (caMmopery-
JSAUUS), ypOBHEBas
OpTraHM3aIUs KUBBIX
CUCTEM,  CaMOBOC-
npousBeneHue  (pe-
NPOAYKIINSA), HACTIE -
CTBEHHOCTb, H3MEH-
YUBOCTb, POCT U pa3-
BUTHUE
[Ipodeccun, cBi- | lu bubmmore- ITucemeHHBIH
3aHHBIC ¢ OMOJIOTH- ka [IOK onpoc
eil. 3HadyeHUE https://m.ed
OHMOJIOTUU B TIPAKTH- s00.ru/7f41
YECKOHN JeATENIbHOCTH c292
YeJioBeKa: MeAMIIUHE,
CEILCKOM XO3SICTBE,
MIPOMBINIJIEHHOCTH,
OXpaHe MPHUPO/IBL.
lu Metonabl no3Ha- 1g bubanore- YMEHUE BIJIAJIETh METOJAMU HAYYHOr'O Mo3Ha- | Pemienue
HUS JKUBOU ka [IOK HUSI B OMOJIOTHU: HAOJIOICHUE U ONTUCAHUE KH- | YICOHBIX U
IIPUPOABL https://m.ed | BbIXCHCTEM, IPOIIECCOB U SIBICHHIA; OpraHU3a- | MPAKTHKO-
S00.ru/7f41 | ums W MpoBeneHHE OMOJIOTHYECKOTO SKCIEPU- | OPHEHTHPOBAH
€292 MEHTa, BBIABM)KCHHE THIOTE3bl; BBIABICHHUE | HBIX 3a/1a4;
3aBHCUMOCTH MEXIY MCCIIEAYEeMBIMH BEIMYH- | YCTHBIA OMPOC
HaMH, OOBACHEHHE MOJYYECHHBIX PE3yJbTaTOB,
HCIIOJIb30BAaHHBIX HAYYHBIX IOHATHI, TEOPUH U
3aKOHOB
MeTonabl MOJIEKYISIp- 1y bubnuore- yMmeHue nenatb Bbl- | CamocTos-
HOM 1 OMOJOrMYECKOi ka [JOK BOJbl HA OCHOBAHWM | TenbHas pabo-
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HaYKH. https://m.ed MOJTY4EHHBIX pe- | Ta
S00.ru/7f41 3y/lbTAaTOB; BJIAJICHHE
€292 OCHOBHBIMH  METO-
JaMH HAy4YHOTO IIO-
3HAHUS, HWCIIONb3Yye-
MBIX B OHOJOTHYE-
CKUX HCCIIEIOBAHUSX
YKUBBIX 00BEKTOB
(ommmcanume, wu3Mepe-
HHE, HaOIIOACHHUE,
AKCTICPUMEHT)
[Tonatune o 3aBuCH- lua bubnnore- YMEHHE OLICHUBATh | Y CTHBIU
MOH M HE3aBUCUMOU ka [IOK STUYECKHE aCIEKThl | ONpOC
nepemMeHnHol. [Lianu- https://m.ed COBPEMEHHBIX  HC-
pOBaHHME  JKCIIEpHU- S00.ru/7f41 Clie/IOBaHUN B 00Ja-
MeHTa. ITocTaHOBKA U c292 CTH OHOJIOTHH M Me-
npoBepKa  THIIOTE3. JTUIAHBL  (KJIOHUPO-
HyneBast  rumotesa. BaHHE, WCKYCCTBCH-
Ilonarue BBIOOpKH U HOE  OINIOJOTBOpE-
e€  JOCTOBEPHOCTb. HHUE, HalpaBICHHOE
Pazbpoc B Ouonoru- U3MCHCHHE TeHOMA H
YEeCKHUX JTAaHHBIX. CO3/IaHUE TPaHCTCH-
OrneHka J0CTOBEpPHO- HBIX OPTaHU3MOB)
CTH TIONYYCHHBIX pe-
3ynbTaToB. [IpHunHBI
UCKaXCHUS pe3ysbTa-
TOB  3KCIIEPHMEHTA.
[TonsiTHE cTaTUCTHYE-
CKOT'O TECTA.
1g JKuBnie cucre- lu bubnmore- yYMEHHe packphIBaTh COTEPKAHHE GHOTOTH- Pemenue
I\H/I;;:u;: opra- ﬁ?t Li?}r(n od YeCKHX TEPMHMHOB U TIOHATHIL: JKM3Hb, KJIETKa, yqe6HHXI_’I
NUPS.//M.€d | ohrapmsm; meraGommsm (oOMeH BemiectB i | NPAKTHKO
S0O.IU/TTAL | hepnamenne sHeprum), romeoctas (camope- | CPHEHTHPOBAH
c292 HBIX 3a7a4;

T'YJISIUS), yPOBHEBAsE OpraHU3alus )KUBBIX CH-
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CTEM, CaMOBOCIIPOU3BEACHUE (PENPOAYKIINS),
HACJIEICTBEHHOCTh, WM3MEHYHUBOCTb, POCT U
pasBuTHE

YCTHBIN
OIIpoc;
KOHTPOJIbHAS
paboTa

CBoiicTBa KHBBIX CH-
CTeM: €TUHCTBO XHMHU-
YEeCKOr'o COCTaBa, JHC-
KPETHOCTb W IIEJIOCT-
HOCTb, CIIO)KHOCTh U
YIIOPSTIOYEHHOCTb

CTPYKTYpBI,  OTKpBHI-
TOCTb, CaMOOpPraHu3a-
LIUs, CaMOBOCIIPOU3BE-
JieHue, pazapaxu-
MOCTh, U3MEHYUBOCTb,
POCT U pa3BUTHE.

1u

bubnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

BIIQJICHUE CHUCTE-
Moii Ouonoruye-
CKHX 3HaHHUH, KO-
TOpasi BKJIIOYAET:
OMOJIOTHYECKHUE
TeopuH (KJIeToYHas
teopus T. IlIBanna,
M. Ineiigena, P.
Bupxosa; xpomo-
COMHasi Teopus
HACJIEICTBEHHOCTHU
T. Moprana); yue-
nus (H. Y.BaBuio-
Ba — O LIEHTpax
MHOT000pa3us u
MIPOUCXOXKICHUS
KYJIbTYPHBIX pac-
TEHUH); 3aKOHBI
(emmHOOOPA3US TI0-
TOMKOB TI€pBOT0
MOKOJICHUS, pac-
HIETUICHUS], YUCTO-
ThI TaMET, HE3aBU-
CHUMOTO HaCJIeI0-
Banus I'. Mengens;
TOMOJIOTUYECKHUX
pSAIOB B Hacle-
CTBEHHOU U3MEH-
yusocty H.M.Ba-
BUJIOBA); PUHIIN-
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bl (KOMIUIEMEH-
TapHOCTH),
OTIpeAeNsATh TpaHu-
I[bl UX NPUMEHUMO-
CTM K JKUBBIM CH-

cTeMaM
KoHntpoinbHas pabora 14 bubnmore-
«Hayku, nzydaroniue ka [IOK
’KUBBIC CHCTEMbI Ha https://m.ed
Pa3HbIX YPOBHSAXOP- s00.ru/7f41
TraHU3AII €292
8u Tema 3. XuMuyeckuii coctaB u crpoenne | 244
KJIeTKH
lu XuMu4ecKkui lu bubnuore- YMEHME BBIJEISTH CYIIECTBEHHbIE Npu3Haku | [IpakTudeckas
COCTaB KJICTKH. ka [IOK BUPYCOB, KJIETOK MPOKApUOT U 3YKapuoT; oJ- | paboTa;
Bona n mune- https://m.ed | HOKJIETOYHBIX M MHOTOKJICTOYHBIX OpPraHU3- | YCTHBIH
PAIBHBIC COJIH S00.ru/7f41 | ™moOB; OCOOCHHOCTH TIpOIECCOB: OOMEHa Be- | OMpOC;
€292 IIECTB W MPEBPAIICHUS SHEPTHH B KJIETKe, pO- | KOHTpOJIbHAsS
TOCHUHTE3a, JIACTUYECKOTr0 M YHEPreTHIecKoro | pabora
oOMeHa, XeMOCHHTEe3a, MUT03a, Meii03a, OIIo-
JOTBOPEHHS, Pa3MHOXKCHHUS, WHAUBUIYaTbHO-
T'0 pPa3BUTHS OpraHru3Ma (OHTOTCHE3),
MuHepanbHbIe Belle- Iy bubmumore- YMEHHUE HCII0JIb30BaTh
CTBa KIIETKH, UX O1O- xa [JOK COOTBETCTBYIOILHE ap-
JIOrMYeCKas poib. https://m.ed T'YMEHTBI, OHOIOrnye-
S00.ru/7f41 CKYIO TEPMUHOJIOTHIO
c292 CUMBOJIMKY JJIs IOKa-
3aTeNbCTBA POJICTBA
OpPTraHU3MOB pa3HBIX
CHCTEMaTHUECKUX
rpymnmn
Ponb katnoHoB u anu- | lu bubnuore-

OHOB B KJICTKCE.

ka [IOK
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https://m.ed
s00.ru/7f41

€292

lu benku. Cocras 14 bubnuore- | yMeHHE IPUMEHATDH NOJYyUYEHHBIE 3HAHUS [T
U CTpOCHHE ka [IOK 00BSICHEHUS] OMOJIOTHYECKUX MTPOLIECCOB U sIBJIE-
Oenkos https://m.ed | Hui, ISt TPUHATHS TPAKTUYECKUX PELICHHI B
$00.ru/7f41 | moBCEOHEBHOM KU3HU C LIEJIBIO 00ECIIEUCHUS
€292 0€30MaCHOCTH CBOETO 3/IOPOBBS U 37I0POBbSI
OKPY’KAIOLIMX JIFOJIeH, COOII0ICHHSI HOPM I'pa-
MOTHOT'O TMIOBEJICHUS B OKPYXKAIOLIEH ITPUPOIHON
cpelie, NOHUMaHHe HEOOX0IMMOCTH HCIIOb30Ba-
HUS JOCTHKEHUH COBPEMEHHOM Onoioruu JJis
PaLMOHAIBHOTO MPUPOIONOIH30BAHUS
Knaccuduxanus 6en- 1y bubnuore-
KoB. [IproHsL. ka [IOK
https://m.ed
s0o.ru/7f41
€292
JlaGopaTopHas 14 bubnuore- yMEHHUE BBINIOJHATH Ja- | JJabopaTopHas
pabora «O6Ha- Kka [IOK GopaTopHbIe U NpakTH- | PaboTa
pyxeHue OeKoB https://m.ed yeckre paboTL,  CO-
¢ OMOIIbIOKaYe- s00.ru/7f41 GIMONATh TIPABHIA TIPH
CTBVGHHHX peak- €292 pabore c y4eOHBIM W
TTHID. nabopaTopHBIM  000PY-
JIOBaHUEM;
1y depMeHTb — 1y bubnmuore- | ymeHHe ycTaHaBIMBATh B3aMMOCBSI3U MEXIy Oop- | Pemrenue
Ouosoruyeckue ka [IOK raHOU/IaMU KJIETKU U UX (PYHKIMSIMH, CTPOCHUEM | YUeOHBIX U
KaTaJIn3aTOPBI https://m.ed | kiaeTok pa3HbIX TKaHE# U UX QYHKIUSAMH, MEXKAY | PAKTHKO-
500.ru/7f41 | opraHaMu U cUCTeMaMH OPTaHOB y PACTCHUIA, OpPUEHTUPOBAH
€292 KUBOTHBIX U Y€JIOBEKa U X (PYHKIIUSAMH, MEXIY | HBIX 3a]ad;
CHCTEMaMH OPraHoOB M UX (PYHKIMAMHU, MEXKAY YCTHBIN
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JTaraMu OOMEHa BEIIECTB, dTAllaMU KJIETOYHOTO
IIUKJIa ¥ )KU3HEHHBIX I[UKJIOB OPraHU3MOB, 3Ta-
namM# YMOPHOHAIEHOTO Pa3BUTHS, TEHOTUTIOM H
denotunom, GeHoTUnoM u GakTopaMmu cpeabl
oOuTaHus

OTIpOC;

benku-akTuBaTOphI U 1y bubnuore-
OCIKU-UHTUOUTOPHI.. ka [JOK
https://m.ed
s00.ru/7f41
€292
3aBUCUMOCTB CKOPO- lu bubnuore-
CTH (pepMEHTATUBHBIX ka [IOK
peaKIuii OT pa3uy- https://m.ed
HBIX(aKTOPOB s00.ru/7f41
€292
lu VYraesons!. JIu- 1y bubnuore- | ymeHHE ycTaHaBIMBATh B3aUMOCBS3H MEXY Op-
ITHAJTBI ka [JOK raHOUJaMU KJIETKH U UX (PYHKIUSMHU, CTPOCHHEM
https://m.ed | kJIeTOK pa3HbIX TKaHEH U UX QYHKLIUSIMH, MEKIY
S00.ru/7f41 | opraHamu U CHCTEMaMH OPTaHOB Yy PaCTEHUH,
€292 KHBOTHBIX U YeJIOBEKa M UX (PYHKIUSIMH, MEKITY
CHUCTEMaMH OPTraHOB U UX PYHKLIUIMHU, MEXKITY
dTaramMu OOMEHa BEIECTB, ATAaMHU KJICTOYHOTO
[UKJIA U )KU3HEHHBIX IIUKJIOB OPraHU3MOB, 3Ta-
namM# YMOPHOHAIBHOTO Pa3BUTHS, TEHOTUTIOM H
dbeHoTunom, GeHOTHIIOM U (PAKTOPaMH CPEIIBI
obuTaHus
OOmuit  mnaH la bubnmore-
CTpOCHUSA ka [IOK

https://m.ed
s00.ru/7f41

€292
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buonornueckue 14 bubnuore-
(byHKLINY TUTTUIOB. ka [IOK
OGmiue cBoiicTBa https://m.ed
OHMOJIOTUYECKHX MEM- S00.ru/7f41
OpaH — TEKy4eCTb, c292
CTIIOCOOHOCTBK CaMo-
3aMBIKaHHIO, TIOJTY-
IPOHHIIAEMOCTb.
lu Hyxneunosele Iy bubmuore- | ymMeHHe KpUTUYECKH OIICHUBATh U MHTEpHpeTH- | CaMocTosi-
KUCIOThL. AT® ka [JOK poBaTh HHPOPMALIUIO OMOJOIHYECKOTO COIEpXkKa- | TejlbHas pado-
https://m.ed | Hus, BKIIOYAIOIIYIO ICEBIOHAYYHBIC 3HAHUS U3 Ta
S00.ru/7f41 | pa3saUYHBIX HCTOYHHMKOB (CpEICTBA MaCCOBOM
€292 nH(pOpMaIU, HAyYHO-TIOMYJISIPHBIC MAaTePUAJIbI),
Hpyrue  Hykieo- 1y bubnuore-
sunrpudocdars ka [IOK
https://m.ed
s00.ru/7f41
€292
Jlaboparopnas pabo- 1y bubnuore- yMEHHE BBINONHATE J1a- | JlJabopaTopHas
ta «HccnegoBanue ka [IOK OopaTopHbIE U IPAKTU- | paboTa
HYKJICHHOBBIX KHC- https://m.ed 4ecKue paboThl, Co-
JIOT,BBIJICIICHHBIX U3 s00.ru/7f41 OJII01aTh TIPaBUIIa TIPU
KJIETOK Pa3JInYHBIX €292 pabore ¢ y4eOHBIM U
OpPTaHU3MOBY. nabopaToOpHBIM 000pPY-
JOBaHUEM
la | KonrponbHas pabora «VcTopus 1 METOIbI 1y bubnuore- | ymeHHe BBIICNATH CYIIECTBEHHBIC MPU3HAKK: BU- | KOHTpoibHAs
u3yueHus KieTku. Kierodnas reopus» ka [IOK PYCOB, KJIETOK MPOKAPUOT M AYKapHOT, OAHOKIE- | paboTa
https://m.ed | TOYHBIX U MHOTOKJIETOYHBIX OPTaHH3MOB, B TOM
S00.ru/7f41 | uucne GakTepuii, rpHOOB, PaCTEHUI, )KUBOTHBIX U
€292 YeJI0BeKa, CTPOCHHUSI OPTaHOB U CHCTEM OpPraHOB
pacTeHMii, )KUBOTHBIX, YEJIOBEKA, MPOIECCOB
| HUcropus  otkpbitHa | lu bubnuore- | )KU3HEACSITETHLHOCTH, IPOTEKAIOIINX B OPraHMU3-
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kinetku. Paboter P.
I'yka, A. JleBeHryka.
Kierounas  teopus
(T. [ITBanH, M.
Ineiinen, P. Bup-
XO0B). MeToabsl Mouie-
KYJIpHOW W KIJIETOY-
HOW OMOJOTMH: MUK-
poCKOMHMsl, XpoMmaTo-
rpadus, 3neKkTpodo-
pe3, MEeTOJ] MEYEHBIX
aToMoB, auQQepen-
UaJIbHOE LEHTpUQy-
THPOBaHUE, KYJIbTH-
BUPOBaHHE  KIIETOK.
W3yuenne Quxcupo-
BaHHBIX KJIETOK.
DJIeKTpOHHAS
MHUKPOCKOIIHSI.

Kon
doxanbHas

MUK
POCKOIHS. Bu-
TajabHOE(IPUKUZHEH-
HOE) U3yueHHe Kiie-
TOK.

ka [IOK
https://m.ed
s00.ru/7f41
€292

MaX pacTeHH, )KHBOTHBIX M YeJIOBeKa, OMOJIOTH-
YeCKHX MPOLIECCOB: OOMEHa BellecTB (MeTabo-
JM3M), IPEBpAILleHUs] YHEPTUH, OpOKEHHUSI, aBTO-
TPO(HOTO U TeTEPOTPOGHOTO TUIIOB MUTAHUSA,
(doTocHHTE3a M XeMOCHHTE3a, MHTO03a, MEH03a,
ramMeToreHesa, sMOpHOreHe3a, MoCTIMOPHOHAIIb-
HOTO Pa3BUTHS, PA3MHOKEHHUS, WHINBUIYAITBHO-
r'0 pa3BUTHS OpraHm3Ma (OHTOTeHe3a), B3aUMO-
JICHCTBUS TEHOB, T€TEPO3UCA, UCKYCCTBEHHOTO
otbopa

[TpakTrueckas pabora 14 bubnuore- YMEHHE BBIOJHATH Ja- | [IpakTuueckas
«M3yueHue MeTon0B ka [JOK OopaTopHbIE U PaKTU- | pabora
https://m.ed yeckue paboThl, CO-
S00.ru/7f41 OJIro/1aTh IPaBUIIA TIPH
€292 pabote ¢ yueOHbIM U
nmabopaTopHBIM 000pY-
JIOBaHHEM
la Knerka xak 1e- 1y bubnuore- | yMeHue BbIIETSATH CYIIECTBEHHbIC MPU3HAKK: BU- | Pemienue
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JIOCTHAas KHUBas ka [IOK PYCOB, KJIETOK TPOKAPUOT U IYKAPUOT, OTHOKJIE- | YyUEeOHBIX U
cucreMa https://m.ed | TOYHBIX 1 MHOTOKJIETOYHBIX OPTaHH3MOB, B TOM | IPAKTHUKO-
S00.ru/7f41 | uucne GakTepwuii, r(puOOB, PACTCHUIL, YKUBOTHBIX U | OPHEHTHPOBAH
€292 4eJI0BEKAa, CTPOCHUS OPTaHOB U CUCTEM OPraHOB | HBIX 3a/a4;
pacTeHuH, )KUBOTHBIX, YEJIOBEKA, ITPOIIECCOB YCTHBIN
KHU3HENEATEIIbHOCTH, MPOTEKAIOIINX B OPraHu3- | OIpoc;
MaxX pPacTEeHHH, )KUBOTHBIX U YeJIOBEKa, OMOJIOTH-
Knerounass  crenka | lu bubnuore- | YecKUX MpoOIECccOB: 0OMeHa BemecTB (MeTabo-
OakTepuid © apxew. ka [IOK JIN3M), IPEBpAILEHUs] YHEPTUH, OPOKEHHUS, aBTO-
OcoOeHHOCTH CTpOe- https://m.ed | TpodHOTrO U reTepoTPO(HHOrO TUIIOB TUTAHHUS,
HUS TETepOTPOGHON U S00.ru/7f41 | ¢porocuHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,
aBTOTPO(HON TpoKa- €292 ramMeToreHesa, sMOpPHOreHe3a, MoCTIMOPHOHAIIb-
PHOTHYECKUX KIIETOK. HOT'O Pa3BUTHUS, PA3MHOKEHUSI, UHINBUAYAIbHO-
Mecto u ponb nmpoka- r'0 Pa3BUTHUS OpraHu3Ma (OHTOTEHe3a), B3auMO-
pPHOT B OMOLIEHO3aX. JeCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO
otOopa
Tpancnopr BewecTs lu bubnuore- Camocros-
yepes  IIa3mMaTuye- ka [IOK TenbHas pabo-
CKYI0 MeMOpaHy: nac- https://m.ed Ta
cuBHbI  (audPy3us, s00.ru/7f41
obneruénnas auddy- €292
31, OCMOC), AaKTHB-
HbIi (IIEPBUYHBIA U
BTOPUYHBI  aKTHB-
HBI TPaHCHOPT).
[Tonynponunae Mmocts | 14 bubnuore- [IpakTrueckas
MeMOpanbl.  Pabora ka [JOK pabora

HaTpUI-KaJIUEBOTO

Hacoca. OHJOLMTO3:
MAHOIUTO3, (aromu-
T03. DK301uTO3. Kie-
To4Has cTeHka. [Ipak-
THYECKas pabota
«M3yyeHue CBOWCTB

https://m.ed
s00.ru/7f41

€292
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KJIETOYHOW MeMOpa-
HbBI».

lu CrtpoeHue syka- lua bubnuore-
PHUOTHUYECKOMN ka [IOK
KIICTKH https://m.ed
s00.ru/7f41
€292
[MuTo3omb. IluTtocke- 1g bubmuore- CamocTtosi-
ner. JIBwkeHuwe 1H- ka [IOK TenpHas pado-
TomiasMel.  B3aumo- https://m.ed Ta
CBSI3b OJHOMEMOpaH- s00.ru/7f41
HBIX OpraHOM/IOB c292
KJIETKH. Crtpoenue
TPaHyIsIPHOTO  pPETHU-
Kyayma. MexaHu3zm
HampaBlieHUus: OeIKOB
B OIIC. Cunre3 pac-
TBOPUMBIX  OEJIKOB.
CuHTe3  KIIETOYHBIX
MeMOpan.  ['magkwit
(arpaHynspHBIN) 2H-
JIOTUIa3MaTUYECKU T
perukynym.  Cekpe-
TOpHast (YHKIUS ar-
napara T'onbmxu.
Knerounsrii COK.
Typrop. JlaGopaTop-
Hasi pabora «Mccie-
JIOBaHHUE TUTA3MOJIM3a
U JleTia3Moiiu3a B
pacTUTEIBHBIX KIIET-
Kax.
[Iponcxoxnenne Mu- 1 bubnuore- YMEHHE yCTaHABJIMBATh
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TOXOHAPUM U IUIa-
crug.  Cumbuorenes
(K. C. Mepexkos-
ckuii, JI. Maprymmuc).
IlepBuuHbIe, BTOpHUY-
HbI€ U CJIOXKHBIE TIIa-
cTuabl (pOTOCHHTE3H-
PYIOIIUX  3YKAapHUOT.
MukpoduIaMeHTHI.

AKTHUHOBBIE ~ MHKpPO-
(UITaMEHTHI. MpI-
[I€YHbIe KJIETKH. AK-
TUHOBBIE KOMIIOHEH-

TBI HEMBIIIEYHBIX
KJIETOK. Mukpotpy-
Oouku. Kietounsrii

uentp. CtpoeHue wu
JBIDKCHUE IKT'YTHKOB

U pecHuYeK. Muk-
pOTpyOOUYKH  IUTO-
IIJ1a3MBl.

Hentpuons. benku,
aCCOLIMMPOBAHHBIC C

ka [IOK
https://m.ed
s00.ru/7f41
€292

B3aHMOCBSI3U MEXKIY
OpTraHOHJAMH KIIETKH U
uX (PYHKIUSAMH, CTpOE-
HUEM KIIETOK Pa3HBIX
TKaHel 1 uX QyHKIuUs-
MU, MEX]ly OpraHaMu |
cHCTeMaMH OpTaHoB y
pacTeHuM, KUBOTHBIX U
YeJIoBeKa U X QPyHK-
IIUSIMH, MEXTY CHCTE-
MaMH OpTaHOB M UX
GYHKIUSIMEU, MEXTY
JTanamMu oOMeHa Be-
IIECTB, dTallaMu KJje-
TOYHOT'O IIMKJIA U KHU3-
HEHHBIX ITUKJIOB Opra-
HU3MOB, dTallaMH M-
OpUOHAIBHOTO pa3BU-
THSI, TCHOTHIIOM U (e-
HOTHUTIOM, )CHOTHIIOM U
dakTopaMu cpenbl 00u-
TaHUSI

MHUKpO(HITaMEHTAMH
UMUKpPOTPYOOUKaAMH.
MotopHsble Oenku
64 Tema 4. JKusHeneaTeIbHOCTh KJIETKHA 18
q
lu | OOMeH BelIecTs. 1y bubnunore- | yMEeHHE BBIACIATH CYIICCTBCHHBIC MPHU3HAKK BU- | PereHue
[Inactuueckuit ka [IOK PYCOB, KJIETOK IPOKApUOT U YKapUOT, OJHOKIIE- | YIeOHBIX U
0oOMEH. https://m.ed | TOYHBIX U MHOTOKJICTOYHBIX OPTaHHU3MOB, OCO- PaKTHKO-
S00.ru/7f41 | GEeHHOCTH MPOIECCOB: OOMEHA BELIECTB U Tpe- OpPHEHTHPOBaH
€292 BpAIIlEHUsI SHEPTUH B KJIETKE, (OTOCHHTE3a, MJIa- | HBIX 33/ad;
CTHYECKOT0 U SHEPreTHYECKOro 0OMEHa, XeMO- YCTHBIH
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CHHTE3a, MUTO03a, Mel03a, OTUIOIOTBOPEHUS, pa3- | Ompoc;
MHO)KEHHS, HHHMBHUYaJIbHOTO Pa3BUTHUS Opra- KOHTPOJIbHAS
HU3Ma (OHTOTeHe3 pabora
JlabopaTtopnas pabo- | lu bubnuore- yMeHHe BbIABUTATh TH- | JIabopaTopHas
Ta «M3ydyenue kara- ka [IOK MI0TE3bl, IPOBEPSITh UX | paboTa
JUTHYECKOH  aKTHB- https://m.ed HKCIEPUMEHTAIBHBIMH
HOCTH (pepMeHTOB (Ha S00.ru/7f41 cpeacTBamu, popmysu-
npuMepe  aMmiIasbl €292 pys 1ienb hcciae10Ba-
WIINKATAJIa3bl)». HUSI, aHATU3UPOBATh
JlabopartopHast pabora | lu bubnuore- NOJIy4EeHHBIE pe3ynbTa- | JlabopaTopHas
«M3yuenune ¢depmen- ka [{JOK TBI U JIEaTh BBIBOJIBI pabora
TaTUBHOTO paclieruie- https://m.ed
HUA MIEPOKCHU/IA s00.ru/7f41
BOJIOpOJIa B pac- €292
TUTEJIBHBIX M JKUBOT-
HBIX KJIETKaX)»
14 doTocunHTe3. Xe- 14 bubnuote- | yMeHue BbIIEIATH CYIIECTBEHHbIE IPU3HAKY BU- | Pemienue
MOCHHTE3 ka [IOK PYCOB, KJIETOK IPOKApUOT U YKapUOT, OJHOKIIE- | YUEOHBIX U
https://m.ed | TOYHBIX 1 MHOTOKJIETOYHBIX OPIraHU3MOB, OCO- PaKTHKO-
S00.ru/7f41 | GEeHHOCTH MPOIECCOB: OOMEHA BELIECTB U TIpe- OpPHEHTHPOBaH
€292 BpaIlleHUsI SHEPTUH B KJIETKe, poTocHHTE3a, I1a- | HBIX 33/ad;
CTHYECKOTO U SHEPreTHYeCKOro 0OMeHa, XeMo- YCTHBIN
CHHTE3a, MUTO3a, Mei03a, OIUIOIOTBOPEHHUS, pa3- | OMpOC;
MHOXEHHS, THIUBUIYAJIFHOTO Pa3BUTHUS OpTa-
HH3Ma (OHTOTeHE3
AHOKCUTCHHBIA U OK- lu bubnuore-
CUTeHHbI  (HOTOCHH- ka [IOK
Te3 y Oakrepwmii. Ce- https://m.ed
TOCOOUpAOIINE IIUT- S00.ru/7f41
MEHTBI W TUTMEHTHI c292
PEaKIMOHHOTO  LIEH-
Tpa.
Ponp xioporactos lu bubnuore- TectupoBanue
B mporecce GoTo- ka [IOK
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cunte3a. CperoBas u
TeMHOBass  (hasbl.
®oroapixanue, C3-,
C4-n
CAM -t
¢dorocuntesa. Jlabo-
paTopHas paboTa

https://m.ed
s00.ru/7f41

€292

«CpaBHeHuenpolec-

coB (OoTOCHHTE3a U

XEMOCHHTE3AY.

14 DHEePreTUYeCKuil 14 bubnuore- Pemenue
oOMeH ka [IOK y4eOHBIX
https://m.ed PaKTHKO-
S00.ru/7f41 OpPUEHTHUPOBAH
c292 HBIX 3a7a4;
YCTHBIN
OTIpoC;

[TpoaykTel OpoOXKEeHHs 14 bubnmore-

A WX WCIIONB30BaHHE ka [JOK

YeJIOBeKOM.  AHan- https://m.ed

pOOHBIE MHKpOOpTra- s00.ru/7f41

HU3MBI KaK OOBEKTHI €292

OMOTEXHOJIOTHH u

BO30yauTenu Oones-

HEH.

[Muxnnueckue peak- 14 bubnuore- CrnoBapHblii

. OKHCIUTEIBLHOE ka [JOK IUKTAHT

bochopunrpoBaHue.
DHeprus MeMOpaHHO-
ro TpajauieHTa MPOTO-
HOB. Cunre3 ATO:
pabota  MPOTOHHOM
AT®-cuntassl.  Ilpe-

https://m.ed
s00.ru/7f41

€292
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UMYyIIeCTBa a’pOOHO-
ro mytu oOMeHa Be-
IIECTB IIepea aHad-
poOHBIM. D heKTHB-
HOCTb

AHEPreTUIecKoro 00-
MEHa.

14 buocunres 6enka. 1u bubnuote- | yMeHue u3naratb OMOJOTHYECKHIE TEOpUH (KJIe- Pemenue
Peakiyu matpuu- ka [JOK TOYHAsl, XPOMOCOMHasl, MyTallUOHHAsI, IEHTPalb- | Y4EOHBIX U
Horo cunresa. Ie- https://m.ed | Has gormMa MOJIEKYISIPHON OHOJIOTHH), 3aKOHBI PaKTHKO-
HeTHYecKas MH- s00.ru/7f41 | (I'. Mennens, T. Moprana, H. 1. BaBunosa) u OpUEHTUPOBAH
bopmars u €292 ydeHus (0 HeHTpax MHOT000pa3us M MPOUCXOXK- | HBIX 3aj1ad;
JIHK. Peanmsanus JeHMs KynbTypHbIX pacteHuit H. 1. BaBunoBa), | ycTHBbIA
CeHETHUCCKOI OTIPeNIeNATh TPAaHHIIBI UX TPUMEHUMOCTH K JKH- OTIpOC;

BBIM CHCTEMaM
nH(popMaluu B
kietke. ['eneru-
YECKHI KOJI Uero
CBOMCTBA.
[IpuHIMTIBI TPAH- 1u bubnuore- CamocTtosi-
CKPHUIILUU: KOMILIE- ka [IOK TesbHas pado-
MEHTAPHOCTb,AHTH- https://m.ed Ta
MapayIeIbHOCTb, S00.ru/7f41
ACUMMETPUYHOCTbD. c292
Co3peBanue Mart- 14 bubnuore-
puunbix PHK xner- ka [IOK
ke.Hekonupyromrue https://m.ed
PHK. soo.ru/7f41
€292

1y buocuntes 6en- 1y bubnmore- Pemenue
ka. TpaHckpuri- ka [IOK y4eOHBIX U
L(HS — MATPHY- https://m.ed MPAKTHKO-
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HBIN CHHTE3 S00.ru/7f41 OpPHEHTHPOBaH
PHK. Tpancns- €292 HBIX 3a7a4;
1y — OMOCHH- YCTHBIH
Te3 Oenka. Jr1a- Ompoc;
TIbI TPAHCIISLIUY.
Konnposanue
aAMUHOKHCIIOT.
Poxs pubocom B
OuocuHTe3e
Oenka.
KonrponsHas pabora lu bubnuore- KonTponbHas
«YcnoBusi OMOCUHTE3a ka [IOK pabota
Oerkay https://m.ed
s00.ru/7f41
€292
Opranuzanus reHoma lu bubnuore-
y IPOKapuoT U dyKa- ka [IOK
puot. Peryssinms ax- https://m.ed
TUBHOCTH TE€HOB Yy S00.ru/7f41
npokapuot. ['mmoresa €292
ormepona (®. XKako0,
K. Mano). Moneky-
TSPHBIE  MEXaHHU3MBI
AKCIIPECCHH TE€HOB Y
sykapuor. Pomap xpo-
MaTHUHA B PETyJISIUU
pabotbl reHoB. Pery-
TS 0OMEHHBIX
MPOIIECCOB B KJIIETKE.
Knerounslii  romeo-
CcTas.
lu Hekiierounsle 14 bubnnore- Pewenue
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(bOpMBI )KU3HU — ka [IOK y4eOHBIX U
BUPYCHI https://m.ed MPAaKTHKO-
S00.ru/7f41 OpPUEHTHUPOBAH
c292 HBIX 3a]1a4;
YCTHBIN
OTIpOC;
JKn3ueuHsli ITUKJT 1g bubnuore-
JHK-conepxamux ka [IOK
BupycoB, PHK- co- https://m.ed
JepXKaluxX BHUPYCOB, S00.ru/7f41
oakrepuodaros. 00- c292
paTHas  TpPaHCKpUII-
1151, peBepTasa, UHTe-
rpasa.
[IpakTuueckas 14 bubnuore- [IpakTrnueckas
pabota «Co3na- ka [IOK pabota
HUE MOJICITU BUPY- https://m.ed
car. soo.ru/7f41
€292
54 Tema S. PazMHOKeHHe M HHAUBUY AJTIbHOE 154
pa3BUTHE OPraHM3MOB
lu KuzneHHblit Iy bubnnore- Pemenue
LUK KJIIETKH. ka [IOK y4eOHBIX
Henenue kner- https://m.ed HPaKTHKO-
k1. MuTo3 s00.ru/7f41 OpPHUEHTUPOBAH
c292 HBIX 3a7a4;
YCTHBIN
OTIpOC;
KOHTPOJIbHAS
paboTa
MatpuuHblii  CHHTE3 lu bubnuore-
JHK — perumkanusi. ka [IOK
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[IpuHIMDEl permka-
mun  JIHK: kommie-
MEHTapHOCTb, IOJY-
KOHCEpPBATUBHBIN
CHUHTE3, AaHTHIApaJl-
JIEIBHOCTb. Mexa-
HU3M peIUIMKaLyH
JHK.  Xpomocomsl.
CtpoeHne XpoMOCOM.
Tenomepsl U TEnOMeE-
pasa.

XpOoMOCOMHBIH Habop
KJIETKM — KapHOTHIL.
JIMTIIIONAHBIN W rall-
JIOUTHBIN HabOpbI
xpoMocoMm. I'omono-
THYHBIE XPOMOCOMBL.

https://m.ed
s00.ru/7f41

€292

Mexanu3msl po- lu bubnuore-
nudepanuu, - ka [JOK
(bepeHINPOBKH, https://m.ed
CTapeHUsT W THOeIn S00.ru/7f41
kiaetok. «lludposas €292
KIeTKa» — OHOMH-
dopmaTtuyeckue Mo-
nenu  QyHKIIMOHUPO-
BaHUsI KJIETKU.
lu ®opmbl pas- lu bubnuore-
MHOXKEHUSI Op- ka [JOK
TaHU3MOB. https://m.ed
s00.ru/7f41
€292
I1os10BBIE XPOMOCOMBI lu bubnuore-

ka [IOK
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https://m.ed
s00.ru/7f41

€292

Opranusm Kak eJuHOe
meioe

1a

bubanore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

1u

Meiios

bubauore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

TkaHu pacTeHUH, KU-
BOTHBIX U Y€JIOBEKA

1u

bubauore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

Opransel. Cuctemsl op-
TaHOB.

1a

bubauore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

lu

Kontponbnas padora «O6pazoBaHue U pa3Bu-
THE TOJIOBBIX KJIeTOK. OMI010TBOpEHUE

lu

Bubnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292
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Onopa Tena opraHus-
MOB. [/I[Br>keHue opra-
HU3MOB

lu

bubnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

IIutanue u npIxanue
OpraHU3MOB

1a

bubanore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

1u

WNupuBunyansHOE pa3BUTHE OPraHU3MOB

lua

bubauore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

Tpancnopt BelecTs y
opranu3moB. Beiiene-
HUE Y OPTaHU3MOB

1u

bubauore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

3ammra y opraHus-
MOB. PaznpaxumMocTb
U peTyIsALus yopra-
HU3MOB

1a

bubnuore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

84

Tema 6. HaciiencTBEeHHOCTHL U H3MEHYH-

BOCTH OPraHUu3MoB

24y

la

T'eneTnka —

HayKa O HaCJICa-

lu

bubauore-
ka [JOK

YMEHUE PEIIaTh 3JIEMEHTAPHBIE T€HETUYECKHE
3aJlaud Ha MOHO- U TUTHOPHIHOE CKPEUIHBAHNUE,

Pewenne
y4eOHBIX U
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CTBEHHOCTH U W3- https://m.ed | crieruieHHOE HacaeIOBaHKE, COCTABIISATH CXEMBI MPaKTHKO-
MEHYHBOCTH S00.ru/7f41 | MOHOTHOPHIHOTO CKPEIIUBAHMS IS TIPE/icKa3a- | OPUCHTUPOBAH
c292 HUS HACJICJOBAHMS PU3HAKOB y OPTraHU3MOB HBIX 33134,
YCTHBIN
OTpoc;
KOHTPOJIbHAS
paboTta
Pa6oter I'. Mennens, lu Bubnuore-
I e Ppuza, T. ka [JOK
Moprana. Ponp orte- https://m.ed
YECTBCHHBIX yué- s00.ru/7f41
HBIX B Pa3BUTHH €292
TCHETHKHU. Paboter
H. K. Koasmosa, H.
H. Basumosa, A. H.
benozepckoro, 0. A.
Ounmumaenko, H. B.
Tumodeena-
Pecosckoro.
OCHOBHEIE METOJIEI 1g Bbubnuore-
TeHETHKH: THOPHUIO- ka [IOK
JIOTHYECKHM, IUTOJIO- https://m.ed
THYECKUHN, MOJICKY- s00.ru/7f41
JSIPHO-TE€HETUYECKHUI. c292
14 3aKOHOMEPHO- 14 bubnuore-
CTUIIPU3HAKOB. ka [IOK
MonorubpuaHoe https://m.ed
CKpeIBaHHe S00.ru/7f41
€292
Ananusupytouiee la bubnuore- YyMEHHE  pelaTh
CKpeIlMBaHue. ka [IOK OMOJIOTHYECKHE  3a-
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https://m.ed Ja4M; BEISIBJISITH
s00.ru/7f41 IPUYUHHO-
€292 CIIEJICTBEHHBIE CBSI3HU
MEXIy  Hccleaye-
ITpomexyTOouHBIH lu bubnuore- MBIMH  OHOIOrHYe-
X ka [IOK CKMMH IIpolieccaMu
apakTepHacie0Ba- https://m.ed U SBJICHUSAMH, Je-
HUSL. s00.ru/7f41 JaTh BBIBOJBI U TIPO-
c292 THO3BI Ha OCHOBaHUH
Pacmiennenunenpu- MTOJTYYEHHBIX pe-
3HAKOB MPH HEIOJI- 3yJIBTAaTOB
HOM JIOMUHHPOBAHHU.
lu | JJuruGpumgHoe lu bubnuore- yYMEHHUE pelaTh 3JeMeHTapHble reHetuye- | Pemenue
CKpELIUBaHHUE. ka [IOK CKHE 3aJ]aud Ha MOHO- U JUTMOPUIHOE CKpe- | y4eOHBIX U
3aKOH HE3aBHCHU- https://m.ed | mBaHWe, CLEINICHHOE HACIEAOBaHUE;, CO- | MPAKTHKO-
MOT0 HacJieZ0Ba- S00.ru/7f41 CTaBJISITh CXEMbl MOHOTHOPUAHOIO CKpEIIMBA- | OPUEHTUPOBAH
HUSI IPU3HAKOB €292 HUS JUIsL TIpeJICKa3aHusl HAcJeJOBAaHUS TNpHU- | HBIX 33ja4;
3HAKOB Y OPraHU3MOB YCTHBIN
OTIpOC;
[{utonoruueckue oc- 24 bubnuore- YMEHHUE pelaTh
HOBBI TUTUOPUIHOTO ka [IOK Ouosjoruyeckue 3a-
CKPEIHBAHHS. https://m.ed N4, BBISIBIISITD
S00.ru/7f41 NPUYHHHO-
c292 CIIEICTBEHHEIE CBSI3HU
MEXIy  Hcclemye-
lu Cuennennoe la bubnuore- MBIMH  OHOJIOTHYE-
HacJieI0BaHue ka [JOK CKUMH TPOIECCAMU
MIPU3HAKOB https://m.ed U SIBIICHUSMH, Jie-
s00.ru/7f41 JaTh BBIBOJBI U TIPO-
c292 THO3bI HA OCHOBaHUU
MOJTY9EeHHBIX pe-
CuerieHHoe Hacneno- | 24 bubnuore- 3y/bTaTOB
BAaHME T'€HOB, HApYIlIe- ka [IOK
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HUE CLCTUICHUS MEXKITY
reHamu. XpoMoCOM-
Hasl TeOpHs Haclen-

https://m.ed
s00.ru/7f41

€292

CTBEHHOCTH.
lu bubmuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292
lu ['enernka moma. la bubnuote- | yMeHue pemaTh dIeMEHTapHbIe TeHETHUECKHE Pemenue
HacnenoBanue ka [IOK 3a/1a4yi Ha MOHO- U TUTHOPUIHOE CKPEIUBAaHUE, | YYEOHBIX U
MIPU3HAKOB, CIICT- https://m.ed | cuermienHoe HacaeIOBaHKE, COCTABIATH CXEMBI MPAKTHKO-
JIEHHBIX CIIOJIOM S00.ru/7f41 | MOHOTHOPHIHOTO CKPEIMBAHUS [UIS TIPE/ICKa3a- | OPUEHTHPOBAH
€292 HUS HACJIeJIOBaHMSI IPU3HAKOB y OPraHU3MOB HBIX 33J1a4;
YCTHBIN
OTpoc;
I'enoTnn Kak 1ieI0CT- 24 bubauore-
Hasl cucTeMa ka [IOK
https://m.ed
s00.ru/7f41
€292
lu N3MeHYnBOCTS. lu bubnuore- | yMeHue pemaTs 3e- YyMEHUE  pelarth
HenacnencreeH- ka [JOK MEHTapHBIC TEHETHYE- OMOJIOTHYECKHEe  3a-
Hasi '3BMEHYMBOCTh https://m.ed | ckue 3agauu Ha MOHO- Jlauu; BBISIBJISITD
500.ru/7f41 | u nuruOpuaHOE CKpe- IPUYUHHO-
c292 II{UBAaHHUE, CIEIUICHHOE | CJEACTBEHHBIE CBI3H
HacJe0BaHUE, CO- MEXIy  HCCleaye-
CTaBJIATh CXEMbI MO- MBIMH ~ OHOJIOTHYE-

HOTMOPHJTHOTO CKpe-
LIUBAHUA IS IIPE-
CKa3aHUs HacJeJ0Ba-

CKUMU IIponecCcaMu
n ABJICHUAMU, JC-
JIaTb BBIBOJABI U IIPO-
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HUS TIPU3HAKOB Y Op-
TaHU3MOB

THO3bI HA OCHOBAaHUU
MOTyYEHHBIX pe-
3y/bTaTOB

Hopwma peakuu pu-
3HaKa.

1g

bubnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

BapuauuonHsslii psa u
BapHallMOHHas KpUBast
(B. Moranncen).

1a

bubanore-
ka [JOK
https://m.ed
s00.ru/7f41
€292

lu

HaCJ'IC,I[CTBeHHaH
U3MCHYHNBOCTH

lu

Bubnuore-
ka [IOK
https://m.ed
s00.ru/7f41
€292

BuesinepHas usmen-
9H BOCTh M HACJIC]I-
CTBEH-
HOCTh.JNUT€HETHUKA
U STMIUT€HOMHUKA,
POJIb DTIUTEHETHYC-
CKUX (haKTOpPOB

B HACJICJIOBAaHUU H
U3MEHUYUBOCTH (pe-
HOTHITMICCKUX
MPU3HAKOBY Opra-
HU3MOB.

29

bubnuore-
ka [{IOK
https://m.ed
s00.ru/7f41
€292
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14 I'enernka yenoBe- | KonrponpHas pabora 14 bubnuore- | Bnagenue cucremoil Ouonornueckux 3HaHui, | KontponpHas
Ka «['eHeTHKa YeIoBeKay ka [JOK KOTOpas BKJIIOYAET: OCHOBOMoOJIararomme Omo- | pabora
https://m.ed | nornyeckre TEPMHUHBI U MOHATUSA  (GKU3HB,
S00.ru/7f41 | kieTka, oOpraHu3M, MeTaboJIM3M, TOMEOCTas3,
€292 caMoperyisuus, CaMOBOCIIPOU3BE/ICHHUE,
HAaCJICJICTBEHHOCTb, U3MEHYUBOCTb, pocTt
U pa3BHUTHUE); OMOJOTHYECKHE TeopHuH (KIEeTOY-
Has teopus T.IlIBamna, M. Illneinena, P.
BupxoBa; xpoMocoMHas Teopusi HacJeIACTBEH-
Hoctu T. Moprana); yuenus (H. M. Basuio-
Ba — 0 IeHTpax MHOT'000pa3us
U TIPOMCXOXKICHUS KYJIbTYPHBIX PAacTCHUI); 3a-
KOHBI (eIMHOOOpa3usi MOTOMKOB MEPBOTO MOKO-
JICHUS, PACIICTUICHUS, YUCTOTHI TaMET, HEe3aBU-
cumoro HacienoBanus . Menzaens; TOMOJIOTU-
YECKUX PAJIOB B HACJICJACTBEHHOW H3MEHYHBO-
ctu H.W. BaBunosa); npuHIumnsl (KOMILIEMEH-
TapHOCTH);
Menuxko- 1u bubanore-
FEHETUYECKOE KOH- ka [IOK
CYTBTHPOBAHHE. https://m.ed
CTBOJIOBBIE KIIETKH. S00.ru/7f41
IlonsaTHe «reseTnye- c292
CKOTO Tpy3a». DTHUE-
CKHE acHeKThI UccJe-
JIOBaHUH B 001acTH
pEAaKTUPOBAHUS Te-
HOMA U CTBOJIOBBIX
KIIETOK.
['eneTnueckue 1y bubnuore-
(aKTOpHI MOBKI- ka [JOK
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LICHHOM Y4yBCTBU-
TEJIBHOCTH Y€JI0-
BeKa K (u3nye-
CKOMY U XHUMHYe-
CKOMY 3arpsi3He-
HUIO OKpYXaro-
e cpensl. ['ene-
TUYECKas Ipes-

https://m.ed
s00.ru/7f41

€292

Pacnos0KeHHOCTh
YeloBeKa K MaTo-
JIOTHSIM.
34 Tema 7. Cenexkuust opranuzmMoB. OCHOBBI 9y
OMOTEeXHOJIOTHH
lu Cenexuus Kak la bubnuoTe- | ymeHue UCIOJIb30BaTh COOTBETCTBYIOIIME apry- | Pemenue
HayKa U IpoLecc ka [IOK MEHTBI, OMOJIOTHUECKYI0 TEPMUHOJIOTHUIO U CUM- | YUEOHBIX U
https://m.ed | BomuKy /sl TOKa3aTeIbLCTBA POJICTBA OPTaHU3- MPaKTHKO-
S00.ru/7f41 | MOB pa3HBIX CUCTEMATHUECKUX TPYIIIT OpUEHTHPOBAH
c292 HBIX 33134,
YCTHBIN
oT1poC;
lu Htorosas koHTpoJsibHAs paboTa 14 Konrtponbnas
pabora
3aKOH rOMOJIOTHYe- 1y bubnnore-
CKHX PSIJIOB B Hacle/I- ka [IOK
CTBEHHO# M3MEHYHBO- https://m.ed
ctuH. W. BaBunosa, s00.ru/7f41
€ro 3HaYeHHE 11 ce- c292
JIEKIMOHHON paboTBhI.
14 Mertob! 1 10CTH- 14 bubnuorte- | yMeHue UCIOIB30BaTh COOTBETCTBYIOLME apry- | Camocros-
KEHHSI CeTICKITUN ka [JOK MEHTBI, OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUM- | TeTbHas pabo-

pacTeHuM U Ku-
BOTHBIX

https://m.ed
s00.ru/7f41

€292

BOJIMKY IJId AOKa3aTCJIbCTBA pOJACTBA OpraHu3-
MOB Pa3HbIX CUCTCMATHYCCKUX I'PYIIIT

Ta
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Otambl KOMOMHAIMOH- | 4 bubnuore- | ymeHue pemats Ouo-
HOW CEJEKIUH. ka [{IOK JIOTUYECKHE 3a/1a4H,
https://m.ed | BBISBIATH IPUIUHHO-
S00.ru/7f41 | cmeacTBEHHBIC CBSI3U
c292 MEXy UCCIEAYEMbIMU
OMOJIOTMYECKUMU
IpOoIIeCCaMU U sIBJIC-
HUSIMU, JIeTIaTh BHIBO-
JIbI ¥ TIPOTHO3BI HA OC-
HOBAHHH TTOJTYICHHBIX
pe3ynbTaToOB
JocTrxkenust  cenek- 14 bubnuore- | yMeHue pemaTh Ouo-
LA PAaCTEHUU U KU- ka [IOK JIOTHYECKHE 3a7a4H,

BOTHBIX.«3€JIeHast pe-
Bomtouus». CoxpaHe-
HUE U U3Y4YECHHUE I'eHe-
TUYECKUX  PECYpPCOB
KYJIbTYpHBIX  pacTe-
HUM U UX JUKUX PO-
JWYed U1 CO3JaHus
HOBBIX COPTOB U TH-
OpUIOB  CEIbCKOXO-
3MCTBEHHBIX  KYJIb-
Typ. MW3yuenwme, co-
XpaHEHUe U yIpaBie-
HUE TE€HETHYECKUMU
pecypcaMH  CEIbCKO-
X0351CTBEHHBIX u
MPOMBICTIOBBIX ~ KH-
BOTHBIX B  LEJAX
VITYUIICHUS cylue-
CTBYIOUIMX M CO3Ja-
HUS HOBBIX TOPOJI,

https://m.ed
s00.ru/7f41

€292

BBISIBJISITH IPUYKUHHO-
CIIEICTBEHHEIE CBA3U
MEXY UCCIEAYEMBbIMU
OHMOJIOTHYECKUMHU
MPOIECCaMU U SIBJIC-
HUSIMU, J€JaTh BBIBO-
JIbI ¥ IPOTHO3BI Ha OC-
HOBaHHH ITOJTYICHHBIX
pe3yIbTaToB
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JUHUNA U KPOCCOB, B
TOM 4YHUCJIE C TOpUME-
HEHUEM  COBpPEMEH-
HBIX METOJIOB Hay4y-
HBIX HCCIICJOBAHMI,
MepeloBbIX HACH U
MEePCIEKTUBHBIX TEX-
HOJIOTHH.

buorexHoorus kak 14 bubnuore- | ymeHue pemarb OMOJIOTUYECKHE 3a]]a4H, BbISB- Pemenne
oTpacib IPOU3BOACTBA ka [JOK JIITh IPUYMHHO-CJICICTBCHHbBIC CBI3U MEXKAY UC- y4€OHBIX 1
https://m.ed | ciemyeMbIiMu OHOIOTHYECKUMH TIPOLIECCAMH U HPAKTUKO-
S00.ru/7f41 | sBneHUsAMU, AENATH BBIBOALI M IIPOTHO3BI Ha oc- | CPUCHTHPOBAHH
c292 HOBAHUU MOJIYYCHHBIX PE3YJIbTaTOB bIX 3a1ad,
YCTHBIN OTIIPOC
buorexnonorusa u 24 bubauore-
CHUHTETUYECKAs ka [IOK
Ouonorust https://m.ed
s00.ru/7f41
€292
1y O00011eHe 3HAHUHA 3y bubauore- CaMOOILIEHKa C
ka [IOK HCIIOJIb30Ba-
https://m.ed HueM «Orne-

s00.ru/7f41
€292

HOYHOTI'O JIU-
CTa»
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TemaTu4yeckoe nuIannpoBanne yyeoHoro npeamera «buonorus» 11 kiaace

Ba3zoBbiii  ypoBenb (1 | Yriy0JieHHBII ypoBeHb PJeKTpPOHHbIe | CHHCOK HTOrOBBIX IJIAHUPYEMBbIX pe- 1ocod oueHKn
qac) (1+2yaca) (uu¢poBbIe) | 3yJbTATOB C YKa3aHHEM 3TanoB ux ¢op- HTOTOBBIX
o0pa3oBa- MHPOBaHHS JIAHUPYe-
TeJbHbIE pe- MBIX pe3yJib-
cypebl TAaTOB
Kon Kon ba3oBblii ypoBeHb YriayOnennblii  ypo-
-BO -BO BeHb
ya- ya-
COB COB
TEMA 1. 3BOJIOHUOHHASA BUOJIOT'UA
1 | OBomroIMS U METO- 1 bubnuotexa | ChopmupoBaHHOCTh 3HaHUN O MecTe W posn | becena
JIbl €€ N3yYeHHS LIOK OMOJIOTHH B CHUCTEME HAayYyHOIO 3HAHMS ecTe-
https://m.ed | cTBeHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOM
S00.ru/7f41c | ecrecTBEeHHO-HAYYHOW KaPTUHBI MUpPA U HAYYHO-
292 0 MHUPOBO33PEHHMSI; O BKJIa/l€ POCCUMCKHUX U 3a-
pyOexHBIX yU€HBIX-OMOJIOTOB B pa3BUTHE OHO-
J0TuH; (PYHKIMOHAIBHON IPaMOTHOCTU 4YelloBe-
Ka JUIS peIICHUs KU3HEHHBIX 33134
JIBrXKyIIME CUITBI IBO- 1 | bubnuoreka
JIFOLIMY BUIOB o Y. HOK
JapBuny https://m.edso
0.ru/7f41c292
JIBUKyI11M€E CUITBI 3BO- 1 Bbubnuoreka
JIIOIUY BUAOB 110 Y. LHOK
HapBuny https://m.edso
0.ru/7f41c292
1 | Uctopus pa3BuUTHA 1 | bubnuoreka | YMeHHE pacKpbIBaTh COJIepKaHUE OHoOJoTHYe- | YCTHBIN OMpOC
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npejacTaBieHuil 00
IBOJIIOLUH

LIOK

https://m.edso
0.ru/7f41¢292

CKUX TEPMHHOB W TOHATHH: BUJ, TOMYJISIIHSA,
reHO(OH/I, HBOJIOLMS, IBHXKYIINE CUIIBI ((haKTo-
PBI) DBOIIOIUH, TPUCTIOCOOICHHOCTh OpraHM3-
MOB, BUJ000pa30BaHUE, SKOJIOTHYECKHE (aKTo-
PBI, 9KOCHCTEMA, MTPOITYLEHTHI, KOHCYMEHTHI, pe-
JTYUEHTHI, 1IN MUTAaHUs, YKOJOTHYEcKas Mupa-
Mua, broreorneHos, onocdepa

dopMUpOBaHUE CUHTE-
THUYECKOU TEOPUU IBO-
JOLIMH

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

PopMHpOBaHUE CHUHTE-
TUYECKOM TEOPUU DBO-
JIIOLMH

buobmmoreka
LHOK

https://m.edso
0.ru/7f41c292

Bun: xputepuun u JlabopatopHas bubnmoreka
CTPYKTypa paborta «CpaBHeHHUE HOK
BUJIOB TI0 MOpdooru- https://m.edso
YEeCKOMY KPHUTEPHUIO» 0.ru/7f41c292
BunoobpazoBanue kax Bbubanoreka
pe3yabTaT  MHUKpPO3BO- HOK
JFOLUH https://m.edso

0.ru/7f41¢c292

CBs13b MHKPOIBOJIOINH
1 SIUAEMHUOJIOTUHI

bubmmoreka
LHOK

https://m.edso
0.ru/7f41¢292

[Honmynsauums xak
3JIeMEHTapHas
€IMHHUIA BUIA

Bbubaunoreka
LHOK

https://m.edso
0.ru/7f41c292

DTanbl 3BOIIOIHOHHOTO
mpoiiecca:  MHUKPOIBO-
JIFOLTUS

Bbubanorexa
LHOK
https://m.edso

YMeHue BBIIETATh CYIIECTBEHHBIC MPU3HAKH
CTpPOCHHsI OMOJIOTHIECKUX OOBEKTOB

buonoruye-
CKUU TUKTAHT

Camocrosi-
TenpHas pado-
Ta
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U MaKpPO3BOJIIOLUA.

0.ru/7f41¢c292

JlabopaTtopHas
paboTa «BbisiBICHUE
WU3MEHYHUBOCTH

y oco0eli 0JTHOTO BUIA»

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

JlaGopaTopHas
pabora

JBroKympe  Cuiibl
(a;1eMeHTapHbIE
(dakToOphI)  3BOJIO-
1147071

bubmmoreka
LHOK

https://m.edso
0.ru/7f41c292

YMeHnne uznaratb OMOJIOTHYECKHE TEOpUH (9BO-
monoHHast Teopus Y. JlapBuHa, CUHTeTHYECKast
TEOpHsl IBOJIIOLIMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoabimeBoro cxozacrtsa K. M. bapa, uepeno-
BaHUA TJIaBHBIX HaHpaBJICHI/II\/JI u HYTCﬁ 9BOJIIO-
i A. H. CeseprioBa, yuenus o 6uocdepe B. U.
Bepnazackoro), onpenensTe TpaHULbl UX IPUMe-
HUMOCTH K HMBBIM CUCTEMaM

OneMenTapHble  (PakTo-
PBI 9BOJIIOIINN

Bbubaunoreka
LHOK

https://m.edso
0.ru/7f41c292

Mzonsiius  momysisiumid:
reorpaguueckas (mpo-
CTpaHCTBEHHas), OHO-
joruyeckas (penpoayk-
THBHAs)

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

EctectBenHsblit OT-
60p u ero Gpopmbl

Bbubaunoreka
LHOK

https://m.edso
0.ru/7f41¢292

Bnagenue cucTeMoii OMOIOTMYECKHX 3HAHUM,
KOTOpasi BKJIFOYAeT: OCHOBOIIOJIaTalomue Owo-
JIOTMYECKUE TEPMUHBI U TTOHATHUS

Pemienue
y4eOHBIX u
MPaKTUKO-
OpPUEHTHUPO-
BaHHBIX 3aJa4

@OpMBI €CTECTBEHHOI'O
otOopa: IBIXKYIIUH,
CTaOMIIN3UPYIOIINH,
paspeiBarommii  (au3-
pyntuBHbli). [lomoBoit
oT0O0p

Bbubaunoreka
LHOK

https://m.edso
0.ru/7f41c292

Bo3uukHoBenue

Bbubanoreka
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" 3BOJIIOIMA COLIMAJIb-
HOI'O MOBCACHUA KH-
BOTHBIX

LIOK

https://m.edso
0.ru/7f41¢c292

Pe3ysbTathl 3BO-
JIFOITUU: TIPUCTIO-
COOJICHHOCTB Opra-
HM3MOB U BUI000-
pa3oBaHue

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292

YMeHue BiafieTh METOJAaMH HAYYHOT'O MO3HAHMSA
B Owonornu: HaONIONCHWE W ONHCAHHE >KUBBIX
CHCTEM, IIPOLIECCOB U SBJICHUM; OpraHu3auus U
IPOBEJICHUE  OMOJIOTUYECKOr0  JKCIEPUMEHTA,
BBIJIBUKCHUETUIIOTE3b]; BBIABICHUE 3aBUCUMOCTU
MEX/y UCCIIEyEMbIMU BEIMUUHAMU, OOBSICHEHNE
NOJYYEHHBIX  PE3y/lbTaTOB,  HCIOJIb30BAHHBIX
HAy4YHBIX MOHATUM, TEOPUH M 3aKOHOB; YMEHHE
JIeJIaTh BBIBOJbI HA OCHOBAaHUM IIOJYYECHHBIX pe-
3yJIBTATOB

CamocTtos-
TenpHas pabo-
Ta

[Ipumepsl  Tpucocoo- bubnnoreka

JEHU y OpraHu3MOB: HOK

Mopdosioruueckue, Qpu- https://m.edso

3HOJIOTHYECKHE, OHO- 0.ru/7f41c292

XUMHYECKHE, TOBECH-

geckue. OTHOCHUTENb-

HOCTb  MPHUCHOCOOJIEH-

HOCTH OpPraHM3MOB

1. JJabopatopHas bubmmoreka JlaGopaTopHsble

pab6ota «lIpucno- HOK paboThI

COOJICHHUS] OPraHU3MOB https://m.edso

U UX OTHOCHUTEJbHASA 0.ru/7f41c292

11E1eCO00PA3HOCTHY.

2. JlabopaTtopHas

paboTa «/3yuenue

apomoph030B

U UAAOagaTanui

Yy pacTeHui

Y JKUBOTHBIX)
Hamnpasnenns mak- bubnnorexka | YMeHue BiajeTh METOJaMU Hay4yHOro No3HaHus | Pemenue
PO3BOJIIOLIUU I[HOK B Ouoyoruu: HaOMIOJEHHE M ONHMCAHHE JKUBBIX | YUeOHBIX u
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https://m.edso
0.ru/7f41¢c292

CUCTEM, IPOLECCOB U SIBICHMI; OpraHU3alus U
NpOBEJICHHE  OHMOJIOTHYECKOTO  SKCIEpUMEHTAa,
BBIJIBUKCHUETUIIOTE3B]; BBISIBJICHHE 3aBUCUMOCTH
MEJK/1y UCCIIEyeMbIMU BeTMUMHAMU, 00BSICHEHNE
NOJYYECHHBIX  PE3ylbTAaTOB,  HCIOJIB30BAHHBIX
HAy4YHBIX I[OHATUM, TEOPUN U 3aKOHOB; YMEHHE
JieJIaTh BBIBOJBI HA OCHOBAHWMHU IOJTYYEHHBIX pe-
3yJIbTaTOB

MIPaKTHUKO-
OpPUEHTHUPO-
BAaHHBIX 33724

Bbuoreorpaduueckue
METOJbl M3YYCHHS IBO-
JIFOITUH

bubmmoreka
LHOK

https://m.edso
0.ru/7f41c292

PynumenTapnsie opra-
HBI 1 aTaBU3MBI. Moe-
KYJISIPHO-T€HETUYECKHE,
OMOXUMHYECKHUE

1 MaTeMaTHYECKUEC Me-
TOJBI U3yUEHUS IBOIIO-
v, ['oMoI0THYHEIS
reHsl. COBpeMEHHbIE
METObI TOCTPOCHUS
(bUITOTEHETUUECKUX JIe-
PEBbHEB.

XpOMOCOMHBIE MyTa-
MM Y 3BOJIIOLUS I'€HO-
MOB.

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292

[lytn
TN

MaKpO3BO-

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

OO111e 3aKOHOMEPHO-
CTH (TIpaBUJIa) 3BOJIO-
unn. [lpunyun cmensi
@yuxyui. Heobpatu-

buobmmoreka
LHOK

https://m.edso
0.ru/7f41¢292
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MOCTB IBOJTFOIIHA
AnanTvBHAs pagualiys. 1 Bbubanoreka
HepaBnomepHocTh HOK
TEMITIOB JBOJIFOIIUN https://m.edso
0.ru/741¢292
TEMA 2. BOSHUKHOBEHUWE U PAZBUTHUE XXN3HU HA 3EMJIE
Hcropus xxu3Hu Ha 1 | bubnuoreka Pemenne yueOHBIX U IPAKTUKO-
3emiie M METOJBI HOK OPHUEHTHUPOBAHHBIX 3a1a4
e€ u3ydeHus https://m.edso
0.ru/7f41c292
JlabopatopHas 1 | bubnmoreka YMeHue NpuMeHSThIIONyYeHHbIe 3Hanus 1 | JlabopaTopHast
pabora «3yuenue HOK 00BsSICHEHUST OMOJIOTHUECKUX MTPOIIECCOB U sIBJIe- | paboTa
U ONIMCAaHME  HCKOIIae- https://m.edso | Hui, A1 NIPUHATHS TPAKTHYSCKUX PEIICHUI B
MBIX OCTaTKOB JPEBHHUX 0.ru/7f41c292 IIOBCEIHEBHON XU3HHU C LEJILI0 00ecIIeYeHus
OpPTraHU3MOBY 0€3011aCHOCTH CBOETO 3/I0POBbS U 3710POBbS
OKPY’KaIOLIMX JIFOJIEH, COOII0ICHNSI HOPM I'pa-
MOTHOI'O MOBEAEHHUS B OKPYKAIOLIEH PUPOJTHOM
cpele; MOHUMaHue He00XOAUMOCTH HCII0JIb30-
BaHUS IOCTH)KEHUIH COBPEMEHHON OMOJIOTHH 15t
paLMOHAIBLHOIO IPUPOAONOIb30BAHUS
Hayunsle runoresbt 1 | bubnuoreka
IIPOUCXOXKICHUS KU3HU HOK
Ha 3emiie. AGUoOreHes https://m.edso
U na"cnepmust. Jlonayd- 0.ru/7f41c292
HbIE [TPEACTaBICHUS
0 3apOXKJICHUH KU3HU
(xpearonusm). ['unore-
3a [IOCTOSIHHOT'O CaMO03a-
POXKIICHHS )KU3HU U €€
OIIPOBEPIKEHUE OIBITAMU
®. Penu,
JI. Cnammanmann, JI. I1a-
crepa. [Ipoucxoxnenue
KHU3HU
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1 acTpOOUOJIOTHSI.

Konrpoasnas Kontponbnasi pa6ora bubnunorexka | YMeHue mNpUMEHSTHIIONYYeHHble 3HaHUs Ui | KoHTposbHas
padora «l'unore- | «['UNOTE3BI MPOUCXOK- HOK 00BSICHEHUS] OMOJIOTHYECKUX MPOIIECCOB U SIBIIE- pabota
36l MPOUCXOKIE- | ACHUS KU3HU HA 3eMIIe» https://m.edso | Huit, 1Is NPUHATHS MPAKTUYECCKUX PEUICHUH B
HUS OKA3HH Ha 0.ru/7f41c292 | noBcenHEBHOM JKHM3HU C LEJIBIO OOECIICUEeHUs
3emie» 0€30MacHOCTH CBOETO 3JI0pPOBbS U 3J0POBBS
OKpYKaIOIIMX JIFOJICH, COONIONEHUsT HOPM Tpa-
MOTHOTO MOBEJICHUS B OKPYKAIOIIEH MPUPOTHON
cpele; NMOHMMaHHE HEOOXOAMMOCTH HCIOIb30-
BaHUS JIOCTHXKEHUN COBPEMEHHOM OMOJIOTHH st
paMoOHAIEHOTO IPUPOAONOIH30BAHNUS
OcCHOBHBIE 3TaIlbl HEOP- bubnnoreka
TaHUYSCKON PBOIIOIUU LHOK
https://m.edso
0.ru/7f41c292
Bupryanbnaa una- bubnmoreka CamocTos-
6opaTtopHas pabo- HOK TenpHas pabo-

ta «MogenupoBaHue
OTIBITOB Mumiepa—
Opu mno wusyuenuro
a0MOreHHOro  CHHTe3a
OpPraHMYECKHUX  COENH-
HEHUI B EPBUYHON aT-
Mocheper»

https://m.edso
0.ru/7f41c292

Ta

OCHOBHBIE 3TaIbI
9BOJIIOIIMH Opra-
HUYECKOT0 MHpa
Ha 3emie

bubmmoreka
HOK

https://m.edso
0.ru/7f41¢c292

YMeHue uznaratb OMOJIOTHYECKHE TEOpUH (9BO-
monuonHas teopus Y. JlapBuHa, CHHTETHYECKAS
TEOpHsl IBOJIIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH
(3apogsimieBoro cxoactsa K. M. Bapa, yepeno-
BaHUS TJIaBHBIX HANpPABIEHUH U IyTEH 3BOJIIO-
muu A. H. CeseprioBa, yuenus o 6uocepe B. 1.
Bepnazackoro), onpenensTe TpaHULbl UX IPUMe-
HUMOCTH K )KHMBBIM CUCTEMAM

OCHOBHBIE dTAIIbI DBO-
JIIOLUN PACTUTEIHBHOTO

Bbubaunoreka
LHOK

IIpakTuueckas
pabota
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MUpa.
IIpakTuueckas
paboTa «/3yuenue
ocobeHHoCTe cTpoe-
HUSI pACTEHUN Pa3HBIX
OTJEJIOB)»

https://m.edso
0.ru/7f41¢c292

OCHOBHBIE 3Tallbl 3BO- bubnnoreka IIpakTnueckas

JIIOLUM )KUBOTHOI'O MH- LHOK pabota

pa https://m.edso

I[IpakTuueckas 0.ru/7f41c292

pabora  «M3yueHue

ocoOeHHOCTe  cTpoe-

HUS TIO3BOHOYHBIX JKH-

BOTHBIX»
PazBurtue xu3zHu bubnmnoreka | YMenue uznaraTh Ouosjorudeckue Teopuu (9Bo- | buonoruue-
10 3paM | MEPUO- HOK mormonHasa teopus Y. JlapBuHa, CHHTETUYECKAs | CKHI TUKTAHT

aMm

https://m.edso
0.ru/7f41¢292

TEOpHsl IBOJIOILINH), 3aKOHBI U 3aKOHOMEPHOCTH
(3apoapimeBoro cxoactBa K. M. bapa, depeno-
BaHUS TJIaBHBIX HAMpPABICHUH U MYTEH 3BOIIO-
nuu A. H. CeseprioBa, yuenus o 6uochepe B. 1.
Bepnazackoro), onpeaensTs TPAaHUIBI UX TIPHMeE-
HUMOCTH K ’KHBBIM CHCTEMaM

OOw1as xapakTepuCcTHKa
KJIuMaTa

Y T€O0JIOTMYECKUX IIPO-
neccos. [losBnenue

U pacLBeT XapaKTePHBIX
OpraHu3MoB. YTriieo0pa-
30BaHUE: €T0 YCIOBHUS

Y BIIMSIHUE HA Ta30BbIA
cocTaB aTMoc(epsl

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292

MaccoBbie BBIMUPAHUA
— OKOJIOTHYCCKHE KPH-
SHUCHI ITPOIJIOTO. HpI/I-

Bbubanoreka
LHOK
https://m.edso

Camocrosi-
TenpHas pabo-
Ta
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YHHBI U CIIEJICTBHS Mac-
coBbIX BeIMupanuii. Co-
BPEMEHHBIN YKOJIOrHYe-
CKMI KpU3UC, €r0 0CO-
o6ennoctu. [Ipobnema
COXpaHEeHHs OHMOpa3HO-
oOpa3us Ha 3emiie

0.ru/7f41c292

CoBpemenHas cu-
cTeMa  opraHuye-
CKOTO MHpa

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292

YMeHHe pacKpbIBaTh COJCp)KaHUE OHOIIOTHYe-
CKHX TEPMHHOB WM TIOHATHW: B, TOIYJISINSA,
reHo(OH, HBOIOLNSA, IBIXKYIUE CUITBI ((PaKTo-
pBI) 3BOJIIONUH, MPUCTIOCOOJIEHHOCTh OpPTaHM3-
MOB, BHI000pa3oBaHHUeE, dKOJOruueckue (hakTo-
PBI, SKOCHCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, pe-
JYLEHTHI, IIeMH MUTaHUs, SKOJIOrHYecKasi mupa-
MuJa, broreoreHos, onocgepa

[Tpunuumne! knaccudu-
Kallu¥ OpraHu3MOB.

buobmmoreka
LHOK

https://m.edso
0.ru/7f41¢c292

Pemienue
y4eOHBIX u
MIPAKTHKO-
OpPUEHTHPO-
BaHHBIX 3aJ1a4

OCHOBHBIE CHCTEMATH-
YeCKHe TIpYyIIbl Opra-
HU3MOB

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

DBOJIIOLUS YET0-
Beka (aHTporore-
HE3)

bubmmoreka
HOK

https://m.edso
0.ru/7f41¢c292

YMeHue uznaratb OMOJIOTHYECKHE TEOpUH (9BO-
mounoHHasa teopus Y. JlapBuHa, CHHTETHYECKas
TEOpPHs IBOJIOLMH), 3aKOHBI U 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoactsa K. M. Bapa, yepeno-
BaHMsI TJIABHBIX HANPABJICHUN W TyTEH 3BOJIIO-
mun A. H. CeseprioBa, yuenus o 6uocdepe B. U.
Bephnanckoro), onpeneniaTs rpaHUIbl KX TIPUMe-
HUMOCTH K KUBBIM CUCTEMaM

Passutue npexacrasie-
HUM O IPOUCXOXKICHUU

Bbubaunoreka
LHOK

YceTHBI o1poc
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YCI0BCKa

https://m.edso
0.ru/7f41¢c292

MecTto uesioBeka
B CHCTEME OpTraHHYe-
CKOT'0 MHpa

Bbubauoreka
LHOK

https://m.edso
0.ru/7f41c292

JBrKymupe  Cuiibl
(paxTopsr) aHTpO-
IIoreHe3a

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292

Pemenue
y4eOHBIX
MPaKTHUKO-
OPHUEHTHUPO-
BaHHBIX 3aJ1a4

u

CootHomienune 010I0-
THYECKHUX

U COIIMANIbHBIX (aKTo-
POB B aHTPOIIOTEHE3E

Bbubaunoreka
LHOK

https://m.edso
0.ru/7f41c292

OCHOBHEIE CTaUU aH-
TponoreHesa. Panaue
YeJI0BEKOOOpa3HbIE
00€3bsIHBI (TIPOKOHCY-
JIbI) 1 PaHHUE TTOHTH]IBI
oO1ye mpeaKu YenoBe-
KOOOpa3HbIX 00€3bsH U
moaen. ABCTpalionuTe-
KU — JIBYHOTHE Tpe[-
K4 Jroneii. Yenosek
yYMEJbIH, IEPBBIE U3T0-
TOBJIEHUS OPYAUI TPY-
na. Yenosek MpsMoxo-
JSALIAN U TIEPBBIN BbI-
XOJ1 JIFOAEH 3a Mpeeibl
Adpuku. Yenosek reu-
nenpOeprcKuii — oOmui
MPEJOK HEaHAepTallb-

bubnunoreka
LHOK

https://m.edso
0.ru/7f41c292

VYMeHue uznaratb OHO-
JIOTHYECKHUE TEOpUHU
(2BOJIIOITMOHHAS TEOPHS
Y. JlapBuHa, CHHTETH-
YecKask TEOpHsl IBOJIIO-
1IUM), 3aKOHBI M 3aKO-
HOMEPHOCTH  (3apObI-
meBoro cxoacrea K. M.
bapa, yepe0BaHUS
TJIABHBIX HaIpaBlIeHUN
U MyTeW 3BOJIIOLHUH A.
H. CesepnoBa, yueHus
o 6uocdepe B. U. Bep-
HAJICKOT0), OMPEIEIITh
TPaHUIBl UX TPUMEHU-
MOCTH K JKMBBIM CHCTE-
MaM

Tect
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CKOI'0 YeJIOBEKa U YelIo-
BEKa pazymHoro. Yeino-
BEK HEaHAEPTaIbCKUI
KakK BHU/J JIFOJIEH XOJIOI-
HOTO KJIMMaTa

OcHoBusble craguu | KonTposibHas padora bubnuoreka | YMeHue BBIIBHraTh THIIOTE3bI, NpoBepsTh X | KoHTponbHas
IBOJIIOLUY YesioBe- | «OCHOBHBIC CTaIUM LIOK IKCIIEPUMEHTAIBHBIMU CpeACTBaMH, (HOpMyIU- | paboTa
Ka IBOJIFOLIMU YETIOBEKA» https://m.edso | pys uenb uccieqOBaHUs, aHAIU3UPOBATH IMOMY-
0.1u/7f41c292 | ueHHbIC pe3yIbTAThI U JCIaTh BHIBOIBI
UYenoBek pa3yMHbIN CO- bubnuoteka Camocrosi-
BPEMEHHOTO THIIa, JIe- LIOK TenpHas pabo-

HHCOBCKHI YEIIOBEK,
OCBOCHHE KOHTHHEHTOB
3a npeaenamMu AQpuKH.
ITaneoreneruka

U TIaJICOTCHOMHUKA

https://m.edso
0.ru/7f41¢c292

Ta

DBOJIOIUS COBpEMEH-
HOTO 4esioBeka. Ecre-
CTBEHHBIN 0TOOD

B MIOMYJISIHSX YETIOBE-
Ka. MyTarmoHHbI| 1Ipo-
1IECC U MOTMUMOP(H3M.
[TomynsiiiioHHBIE BOJI-
HBI, Ipeiid reHoB, Mu-
rpamus 1 «3hdEKT oc-
HOBATEJISH»

B MOMYJISIIHUSIX COBpE-
MEHHOTO YeJIOBEKa

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

Yenoseueckue pa-
Cbl U TPUPOIHBIC
ajanTalud  4eso-
BEKa

bubmmoreka
LHOK

https://m.edso
0.ru/7f41¢c292

MexaucuuiHapHbie
METO/Ibl AHTPOIIOJIOTMH

Bbubaunoreka
LHOK
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https://m.edso
0.ru/7f41¢c292

KonTtpoabHnas
padora «UM3yuenue
9KOJIOTUYECKHX aJlarnTa-
U YeJI0OBEKA)

Bbubauoreka
LHOK

https://m.edso
0.ru/7f41c292

YMenue pemartb OHO-
JIOTHYECKUE 3aj1a4u;
BBIABJIIATH IMPUYIUHHO-
CJICJICTBEHHBIC  CBSI3U
MEXIy HCCIeAyeMbIMU
OHMOJIOTUYECKHMHU  TTPO-
neccaMm U ABJIICHUSMU,

nenaTh BBIBOJIbI
Y IIPOTHO3BI
Ha OCHOBaHUU  IIONIY-

YCHHBIX PE3YJILbTAaTOB

KoHntpoibHas
pabota

TEMA 3.

OPI'AHM3MBbI 1 OKPYXKAIOIIAA CPEJIA

DKOoOTUS KaKk
HayKa

1

bubmmoreka
LHOK

https://m.edso
0.ru/7f41¢c292

yMCHI/ICBBIZ[eJ'ISITI) CYIICCTBCHHLIC IMPU3HAKH
CTPOEHUsI OUOJIOTHYECKUX O0BEKTOB: BHJIOB, MO-
MyJISUAA, TPOAYIEHTOB, KOHCYMEHTOB, pEIy-
IIEHTOB, OMOTeOleHO30B M 3KOCUCTEM; OCOOCH-
HOCTH TIPOIIECCOB: HACJIEJICTBEHHOW M3MEHYHBO-
CTH, €CTECTBEHHOro 0TOOpa, BHJI000pa30BaHMUS,
MPHUCIIOCOONICHHOCTH ~ OPTaHWU3MOB,  JIEHCTBHUSA
9KOJIOTUYECKHUX (PaKTOPOB HA OpPraHU3MBI, Tepe-
HOCa BEUIECTB M [TOTOKA YHEPTUH B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHHH B DKOCHCTEMAaX CBO-
€l MECTHOCTH, KpyroBOpPOTa BEIIECTB U OHOreo-
XMMHYECKHX ITMKJIOB B Onocdepe

3apoxaeHue
Y pa3BUTHE SKOJOTUU

bubmmoreka
LHOK

https://m.edso
0.ru/7f41c292

VYeTHBIN onpoc

MeToabl KOO UH.
3HayeHne IKOJIOTUYE-
CKUX 3HAHUHU I YeJIo-

BC€Ka

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292
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Cpenpl obuTanus u bubnnoreka
JKOJOTUYECKHE HOK
bakTopsI https://m.edso
0.ru/7f41c292
[TonsiTne 006 sKOJIOTH- bubnuoteka YMmenueBbiensate  cy- | Camocrosi-
YECKOU HUIIIEC BUJA. LHOK IICCTBEHHBIC TIPU3HAKH | TeJIbHas pado-
Mecrooburanue. MHo- https://m.edso cTpoeHHs Ouojoruye- | Ta
roMepHas MOJIeJb IKO- 0.ru/7f41¢c292 CKHUX OOBEKTOB: BHJIOB,
JIOTM4ECKON HUIIA MONYJISALIMM, ITPOJYLEH-
JIx. . XaTtunHCOHA. TOB, KOHCYMEHTOB, pe-
Pa3meps! skonoruue- JTYIICHTOB, OWOT€OIIEHO-
ckoi Huiu. IToTeHIu- 30B M DKOCHCTEM; OCO-
alpHas OCHHOCTH  TIPOIIECCOB:
U pealn3oBaHHas HU- HACJIEICTBEHHOW W3-
TIITH. MEHYHBOCTH, ecTe-
Bun xak cucrema nory- bubnnoreka CTBEHHOro 0TOOpa, BU-
AU, Apealibl BUJIOB. HOK noobpazoBaHusi, Mpu-
Bue!l v X )KU3HEHHBIE https://m.edso CTHOCOOJIGHHOCTH Opra-
CTpaTeruu. JKOJIOr1uue- 0.ru/7f41c292 HU3MOB, JIEHCTBUS KO-
CKH€ YKBHBAJICHTHI. JOTUYEeCKuX (aKTOpOB
3aKOHOMEPHOCTH TOBE- Ha OpPTraHU3MBbI, ITIEPEHO-
JEHUS] ¥ MUTPAIAN KHU- ca BEIIECTB U IMOTOKa
BOTHBIX. brosornue- DHEPIUM B 3KOCHUCTE-
CKHE WHBA3UH UyXKe- Max, aHTPONOTEHHBIX
POIHBIX BUAOB W3MEHEHUH B JKOCH-
CTeéMax CBOEH MECTHO-
CTH, KpYyroBOopoTa Be-
IECTB U OHWOTCOXMMHU-
YECKHX ITUKIIOB B OHO-
chepe
Abunorndeckue JlaGbopatopHas bubnmoreka | YMeHue pemiath OMONOTHMYECKHE 3a7aud; BhISAB- | JlabopaTtopHas
bakTopsI paborta «BbiaBICHHE HOK JSATh TPUYUHHO-CIICICTBEHHBIC CBS3UM MEXIY | paboTa

MPUCTIOCOOTICHHI opra-
HHM3MOB K BJIMSIHHIO CBe-

https://m.edso
0.ru/7f41¢c292

HCCICAYCMbIMU OMOJIOTUYECKUMU nponeccamMunu
W ABJICHUAMHU, JCJIaTb BbIBOAbI U IIPOTHO3bI
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Ta»

Ha OCHOBAHMH MOJTYYCHHBIX PE3YJIFTATOB

JlabopaTtopHas bubnuoTeka JlaGoparopnast
pabora «BbisiBICHHE HOK pabota
MPHUCIIOCOOICHMI Opra- https://m.edso
HU3MOB K BIIMSTHUIO 0.ru/7f41¢c292
TEMIEepaTyphI»
JlabopaTtopHas bubnuoTeka JlaGopaTopHas
paboTa «AHaromuue- HOK pabora
CKHE OCOOCHHOCTH pac- https://m.edso
TEHUH M3 pa3HBIX MeECT 0.ru/7f41c292
OoOUTaHUS
buotnueckue dax- bubnmnorexka | YMeHue pemath OMONIOTHYECKHE 3a7a4d; BBISB-
TOPBI HOK JATh TNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIY
https://m.edso | ucciaenyeMbiMd  OHOJIOTUYSCKUMHU TIPOIIECCAMU
0.ru/7f41c292 | u ssBeHUSIMH; JC/IaTh BBIBOJABI U IPOTHO3BI
HA OCHOBAHUHU IOJIYYCHHBIX PE3YJIHTATOB
Kuznennsie popmbl bubnmoreka
OpraHu3MoOB HOK
https://m.edso
0.ru/7f41c292
buonornveckue puTMbl bubimoreka
LHOK
https://m.edso
0.ru/7f41c292
KonTtpoabHas padora «IKOJOIMUYCCKUE Xa- bub6mmoreka LIOK https://m.edsoo.ru/7f41¢292 KonrposbHast
PaKTEPUCTUKU BUIA U TIOMYJISIIIAN) pabota

Kpusble pocra uucien-
HOCTHU HOMYJISILIUH.
Kpusble  BbDKUBaHUS.
Perymauus  yucneHHo-
CTM MONYJSALUN: POJIb
(hakToOpoB, 3aBUCSIINUX
U HE 3aBUCAUMX OT

Bbubanorexa
LHOK

https://m.edso
0.ru/7f41¢292
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INIOTHOCTHU

DKOJIOTHYECKHUE CTpaTe-
ruu BuoB (r- u K-
CTpaTeTun)

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

TEMA 4. COOBIIECTBA 1 9KOJIOI'NYECKHME CUCTEMbI

CooOmectBa  op- 1 | bubnuoreka | YMeHHME yCTaHaBIMBaTh B3aUMOCBSIZM MEXIY
TaHU3MOB HOK OpraHoujiaMu KJIETKH U UX (YHKIHSIMH, CTpOe-
https://m.edso | HUeM KIIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMHU;
0.ru/7f41c292 | Mmexxy  opraHaMM M CUCTEMaMH  OPraHOB
y PaCTCHHIA, KHBOTHBIX W YeJIOBeKa W MX (yHK-
USMU; MEXIYy CUCTEeMaMH OpPraHoB U X (PyHK-
IVSIMH, MEXIY dTarmaMu oOMeHa BEIeCTB; dTa-
naMu KJIETOYHOTO IUKJIA U KU3HEHHBIX IHKJIOB
OpPTaHW3MOB; dTallaMHd SMOPHUOHAIBHOTO Pa3BU-
TUS; TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUTIOM
1 (hakToOpamMu Cpebl OOUTaHUS
DKocUCTeMa Kak OTKphl- | 1 | bubnuoreka Tect
Tas cHCTEeMa LHOK
(A. Ix. Tencimn). https://m.edsoo
DyHKIUOHAIBHEIE 0110~ .ru/863df188
KU OpraHU3MOB
B DKOCHCTEME:  IPOJIY-
HEHTBl,  KOHCYMEHTHI,
PEAYLEHTHI
Tpoduueckue ypoBHH. 1 | bubnuoreka
Tpodudeckue nenu HOK
U ceTH. AOMOTHYECCKHUE https://m.edso
6110ku ’KocucteM. [lou- 0.ru/7f41c292
BBI U WJTBI
B ’KocucTteMax. Kpyro-
BOPOT BEIIECTB M MOTOK
SHEPIr'HH B HKOCUCTEME
DKOCUCTEMBI u 1 | bubnuoreka | YMeHHMe ycTaHAaBIMBATh B3auMOCBsI3M Mexay | CamocTos-
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3aKOHOMEPHOCTH
UX CYILECTBOBaHUS

LIOK

https://m.edso
0.ru/7f41¢292

OpraHoujaMu KJICTKH W UX (YHKIHSIMH, CTPOE-
HUEM KIIETOK Pa3HBIX TKaHEW U UX (QYHKIUSIMU;
MEXJy OpraHaMH W CHCTEMaMH  OpTraHOB
y pacTeHHii, KUBOTHBIX U YeJOBEKa U MX (yHK-
IVSIMH;, MEXTYy CHCTEMaMH OPTaHOB M MX (yHK-
USMHU, MEXKIY dTarmamMu OOMEHa BEIIECTB; JTa-
NaMH KJIETOYHOTO IUKJIA W )KU3HEHHBIX IUKJIOB
OpPTaHW3MOB; dTarmamMu SMOPHOHAILHOTO Pa3BU-
THS, TEHOTUIIOM W (PEHOTHIOM, (PEHOTHIIOM
U aKTOpaMu Cpeabl OOUTaAHUS

TenpHas pabo-
Ta

DKOJIOTUYECKIE
MU

npa-

buobmmoreka
LHOK

https://m.edso
0.ru/7f41c292

DKOJIOTHYEeCKUEe
MUIbI

nupa-

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

DKOCUCTEMBI u
3aKOHOMEPHOCTHU
UX CYIIECTBOBAHUS

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢292

BnageTts MeTogamMu Hay4HOT'O IMO3HAHUS B OHUOJIO-
TMU: HAOIIOLEHHME U OIMCAHUE JKUBBIX CHCTEM,
MIPOLIECCOB U SBJICHUM; OpraHu3alluis U MpPOBEe-
HUE OMOJIOTMYECKOro SKCIIEPUMEHTA, BBIIBUXKE-
HUETUIIOTE3bI; BBIABICHUE 3aBUCHUMOCTH MEKIY
UCCIICyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TOJY-
YEHHBIX PE3yJIbTATOB, UCIOJIb30BAHHBIX HAYUYHBIX
MOHATUI, TEOPUN U 3aKOHOB; YMEHUE JI€TIATh BbI-
BOJIbl HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB

VYcTHbIN onpoc

JInHaMWKa 3KOCHCTEM.
Karactpoduueckue me-
pectporiku.  diuykrya-
MU

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

Hanpasnenneie 3akoHO-
MEpHBbIE CMEHBI C000-
HIECTB —  CYKIIECCHH.

bubmmoreka
LHOK
https://m.edso
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[IepBruunsbIE
Y BTOPUYHBIE CYKLECCUU
W UX IPUYUHBIL.

0.ru/7f41c292

[Ipuponnsie  3K0-

CHCTCMBI

DKOCUCTEMBI 03€p
U peK. DKOCHUCTEMBI MO-
peu U OKEaHOB.

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

BnageTts MeTogamMu Hay4HOT'O IMO3HAHUS B OHMOJIO-
r'Mi: HaONIOIEHUE W OIMCAHHE >KUBBIX CHCTEM,
MIPOLIECCOB U SBJICHUM; OpraHu3alus U MpoBeJe-
HUE OMOJIOTMYECKOr0 SKCIIEPUMEHTA, BBIIBUKE-
HUETUIIOTE3bI; BBIIBJICHUE 3aBHUCHUMOCTH MEXKIY
UCCIICyeMbIMU BEJIMYMHAMH, OOBSICHEHHE TONY-
YEHHBIX PE3YyJbTaTOB, UCIOJIb30BAHHBIX HAYUYHbIX
MOHATUM, TEOPUN U 3aKOHOB; YMEHUE JI€TIaTh BbI-
BOJIbl HA OCHOBAHUU IOJIYYEHHBIX PE3YJIbTATOB

buonornue-
CKUU TUKTAHT

OKOCHUCTEMBI TYHJP, JIE-
COB, CTE€NEH, IIYCTHIHb.

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

DKCKypcus «IJKc-
Kypcust B TUIIMYHBIN
O6uoreorieHo3 (B myoOpa-
By, OCpEe3HsK, CIIbHUK,
Ha CYXOJOJIbHBIM WK
MMOMMEHHBIN JIyT, 03€po,
00J10TO)»

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

AHTpOHOFeHHBIe
OKOCUCTEMBI

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

YMeHue KpUTUYECKH OLICHMBATh U MHTEPIPETH-
poBaTh MH(POPMALUIO OHOJIOTUYECKOTO COIEp-
KaHUSA, BKJIIOYAIOUIYIO TICEBJOHAy4YHbIE 3HAHMS
U3 pasnuuHbiX ucTouHMKOB (CMMU, HayuHO-
HOMYJISIPHBIE MaTepHasbl); pacCMaTpuBaTh TIJIO-
OaJIbHbIE DKOJIOTUYECKHE IMPOOIEMBI COBPEMEH-
HOCTH, (OpPMHUPOBaTH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3UIINIO

Tect

Ypboskocuctemsl. IKo-
MOHUTOpHUHT. IIpaxk-
THYeckas paboTa

bubmmoreka
LHOK
https://m.edso
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«MByueHue u onvcanve

0.ru/7f41¢c292

ypOOIKOCUCTEMBDY
JlJabopatopHas bubnmoreka JlaGopaTopHas
pabora «M3yuenue HOK pabota
pa3HooOpasusi  MEJKHX https://m.edso
TOYBCHHBIX  WICHHCTO- 0.ru/7f41c292
HOTHX B Pa3HbIX 3KOCH-
CTeMax»
buocdepa — rio- bubnuoTeka
OanmpHasT ~ JKOCH- HOK
cTema 3eMiH https://m.edso
0.ru/7f41c292
Pa3zButne mnpencraie- bubnuoteka YMeHue ycTaHaBIUBATH Tect
HUH o Ouocdepe [HOK B3aMMOCBSI3U  MEXIY
B TpyAax 3. 3rocca. https://m.edso OpraHOMJIaMH  KICTKH
VYyenne B. U. Bepnan- 0.ru/7f41c292 U UX (pyHKIUAMHU, CTPO-
ckoro o buochepe €HHEeM KIIETOK pa3HBIX
O6nactu 6uochepsl bubnnoreka TKaHEH W UX (QyHKIUS- Tect
u €€ cocraB. JKusoe HOK MU; opraHamMu

BEIIECTBO OMOChEPhI
U ero QyHKIHH

https://m.edso
0.ru/7f41¢292

U CHCTEMaMH OpPTraHOB
y PaCTE€HHH, *UBOTHBIX
U YeloBeKa M ux (pyHk-
UMM, CHUCTEMaMM Op-
TraHOB W UX (YyHKIUS-
MH, MEXIy JSTanamu
oOMEHa BEIECTB; JTa-
amMH KJIETOYHOIO IUK-
Ja ¥ OKU3HEHHBIX IIHK-
JIOB OpraHU3MOB; 3Ta-
naMmu 3MOpPHUOHAIIBHOTO
pa3BUTHs; TE€HOTUIIOM
u ¢peHoTUuroM, (QpeHoTu-
noM Hu (akTopamu cpe-
TTBI
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3aKOHOMEPHOCTH
CYILLIECTBOBAHMUS

o6unochepsl

bubmmoreka
LHOK

https://m.edso
0.ru/7f41¢292

30HaNBHOCTE  OHmoce-
pbl. OCHOBHBIC OHOMBI

CYILH

bubmmoreka
LHOK

https://m.edso
0.ru/7f41c292

YcroliunBocth OGuocde-
pBI

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41¢c292

YenoBeuecTBO

ounochepe 3emnn

B

bubnunoreka
LHOK

https://m.edso
0.ru/7f41¢c292

YMeHHe OlleHUBATh 3THYCCKUE aCTICKThI COBpE-
MEHHBIX HCCIEI0BAHNN B 001aCTH OHOIOTHHU
Y MCJIMIHHBI (KIIOHHPOBAHKE, HCKYCCTBEHHOE

OTLIOIOTBOPEHUE, HATIPABICHHOE N3MEHEHHE T'e-
HOMa M CO3J]aHie TPAHCTEHHBIX OPTaHU3MOB)

VYcTHbIN onpoc

AHTpOHOFeHHOC BO3-

JECTBHE HA  pacTu-
TEJILHBIM W KUBOTHBIN
MHUP

Bbubanoreka
LHOK

https://m.edso
0.ru/7f41c292

OxpaHna npupo/sl

bubmmoreka
LHOK

https://m.edso
0.ru/7f41¢c292

HTorosasi KOHTpoOJIbHAS padoTa Kontpoinbhas
pabota
PammonansrHoe  mpupo- bubnuoteka
JIOTIOJIb30BaHUE HOK
VYcrolunBoe pa3BUTHE Karamor
(lesson.edu.ru)
O06001enne 3Ha- 6 Bbubanorexa
HUU HOK

Karajor
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