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MHNOSICHUTEJIbHAS 3AITUCKA

[Iporpamma o yueObHOMY mpenmery "buomorus" (manee - OHONOTHS) Ha ypOBHE CPEIHETO OO0IIEro oOpa3oBaHUS
pa3paborana Ha ocHOBe DenmepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
®I'OC COO, Konnenmmu mpenofaBaHuss ydeOHOro mpeaMmera «bHonorus» W OCHOBHBIX ITOJIOXKEHHUH (enepabHOM
paboueii mporpaMMbl BOCIIUTAHUSL.

VYuebnsiii npeamer «buonorust» yrimyonéanoro ypoBHs nzydenust (10—11 kmaccel) sBIsieTCS OMHUM M3 KOMIIOHEHTOB
npeaMetHol obnactu «EcrectBeHHO-HayuHble npeameTsy. CornacHo nonoxeHusM G@I'OC COO npodunbHble yueOHBIE
MIPEMETHI, U3ydacMbIc Ha YrIyOJIEHHOM YpOBHE, SBIIIOTCS criocoooM auddepeHanuu o0y4IeHusl Ha ypOBHE CPEIHETO
o01ero o0pa3oBaHus U MPHU3BAHBI 00ECIIEYUTH NTPEEMCTBEHHOCTh MEX/Y OCHOBHBIM OOLIMM, CPEJHUM OOIINM, CPEIHUM
npoecCHOHANBEHBIM M BBICIINM 00Opa3oBaHWeM. B To ke BpeMsl KaKAblli M3 9THX y4eOHBIX IPEIMETOB JOJDKEH OBITH
OpPHEHTHPOBaH Ha INPHOPHUTETHOE pEIIeHHE 00pa30BaTENILHBIX, BOCIUTATENBHBIX M Pa3BUBAIONIMX 3a/ay, CBS3aHHBIX C
npoopueHTanMel 00yJaomuxcs U CTUMYJINPOBaHIEM HHTepeca K KOHKPETHON 00JIaCTH HayYHOTO 3HAHMS, CBSI3AHHOT'O C
Ouooruei, MeJqUIIMHON, SKOJIOTHEH, ICUXOJIOTHEH, CIOPTOM MITH BOSHHBIM JIETIOM.

[Iporpamma no yuebHomMy nipeamery "buonorus” qaér npeacraBieHue O LeNU U 3aa4ax U3y4eHus yueOHOro rmpeaMera
«buornorus» Ha yriyOn€HHOM ypOBHE, ompenenseT o0s3arenbHOe (MHBapUAHTHOE) IIPEIMETHOE COJEp)KaHHE, €ro
CTPYKTYpHpOBAaHHE TI0 pa3jiellaM M TeMaM, paclpeeieHue 10 KilaccaM, PEKOMEHAYET IMOCIe0BaTeNbHOCTh M3YUSHHS
y4eOHOro Marepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBSI3€H, JIOTUKK Y4eOHOr0 Ipoliecca, BO3PACTHBIX
ocobeHHOCTEW oOydatomuxcs. B mporpaMme mo OHONOrMM pealn30BaH TMPHHIMIT MPEEMCTBEHHOCTH C HM3Yy4EHHEM
OMOJIOrMU Ha YPOBHE OCHOBHOrO O0LIero oOpa3oBaHus, Ojarojaps 4YeMmMy I[POCMAaTpUBAETCS HANpPaBIEHHOCTh Ha
HOCIIeNlyollee Pa3BUTHE OWOJIOTMYECKUX 3HAHWM, OpPUEHTHPOBAaHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUSI, IKOJIOTMYECKOI'0 MBIIIICHHS, MPEACTABICHUH O 3JI0POBOM 00pa3e >KH3HH, HAa BOCHHTaHHE OEpEeKHOTO
OTHOIICHHSI K OKpYXKarolllel NMpUpoJHON cpene. B mporpamMme 1o OMONOTMM TaKkkKe MOKa3aHbl BOZMOXKHOCTH y4eOHOTO
npenmera «buonorus» B peanuzanmu tpedoanuii ®I'OC COO Kk mIaHUPYeMbIM JHYHOCTHBIM, METANpEIMETHBIM |
NpEeIMETHBIM pe3yiabTaTaM OOyd4eHHS U B (POPMHPOBAHMM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENIHHOH JAEATEIbHOCTH
00y4aronIMXcs 0 OCBOSHHUIO COJIEp KaHKsI OMOIOrNYecKoro 00pa3oBaHus Ha YpOBHE CPETHEro o0IIero oopa3oBaHusl.

VYueOHbll peaMeT «broIorus» Ha ypoBHE CpeaHero o0uero oopa3oBaHus 3aBepiaeT OHOIOrnyeckoe o0pa3oBaHue B
LIKOJIe M OPUEHTUPOBAH Ha PAaCIIMpEHUe U yriyOsieHne 3HaHUH 00y4aronMXcsl O )KMBOH IIPUPOJE, OCHOBAX MOJICKYIISPHOH
U KJICTOYHOH OHMOJOTMH, SMOPHUOIOIMM M OHOJIOTHU Pa3BHUTHS, I'€HETHKH, CEJEKLMH, OMOTEXHOJOTHH, SBOJIOLHUOHHOTIO
YUYEHUS U 3KOJIOTHH.

W3yuenne yuebHOro npeamera «buonorus» Ha yriryOJeHHOM YPOBHE OPUEHTHPOBAHO HA IOATOTOBKY OOYYaIOIIMXCS K
HOCTIEAYIONIEMY ITOJYy4eHUIO OHMOJIOrMYecKoro o0pa3oBaHMS B By3aX M OpraHM3ALMAX CPEIHEro NpodecCHOHANTbHOro
oOpa3oBanusa. OCHOBY €ro COIEp)KaHHS COCTaBISE€T CHCTeMa OWOJIOTMYECKMX 3HAHHWH, IMONYYEeHHBIX IPH H3YYCHHH
00Y4JaronIMMHUCS COOTBETCTBYIOIINX CHCTEMAaTHYECKUX PA3Ze/ioB OMOJIOrHU Ha YpOBHE OCHOBHOTO 00IIEero o0pa3oBaHUs, B
10-11 xmaccax 3TH 3HaHMS MOJYYAIOT pa3BUTHE. Tak, paclIMpeHbl W yriyOlieHbl OMOJOrMYecKUe 3HAHUS O PACTCHHSX,
KHUBOTHBIX, IpH0Oax, OaKkTepHsaxX, OpraHM3Me 4YeloBeKa, OOLIMX 3aKOHOMEPHOCTSX J>KU3HHM, IOMOJTHUTENHHO BKIFOYCHBI
OUOJIOrMYeCcKHe CBEICHHS MPUKIAJHOTO M IIOMCKOBOTO XapaKTepa, KOTOphle MOXKHO HCIIONB30BAaTh KaK OPHEHTHPHI I
HOCTIeyIonero BeiOopa npodeccuu. Bo3MokHa Takke HHTErpanys OHOJOTMYECKHX 3HAHHUH C COOTBETCTBYIOIIMMH
3HaHUAMH, TIOJydEHHBIMU 00yJaIOIMMUCS NIPU U3Y4eHUH HU3UKH, XUMUH, reorpadui 1 MaTeMaTHKH.

CrtpykTypa mporpamMMmbl mo ydeOHOMY mpeamery "buomorms" orpakaeT CHCTEMHO-YPOBHEBBIH W HBOIIOIMOHHBIIN
noaxoapl K u3ydeHuto Ouonmoruu. COracHO MM, M3YYalOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS >KUBBIX
CHCTEM pa3HOTO YPOBHS OpTraHU3alWH, 3BOJIOIMH OPraHWYECKOro MHpa Ha 3eMiie, COXpPaHEHHs OHOJIIOTHYECKOTO
pa3zHooOpasus 1ianetsl. Tak, B 10 xiracce mM3y4aroTcsi OCHOBBI MOJIEKYJSIPHOW M KJIETOYHON OHMONOTHH, SMOPHOJIOTHU H
OMONOTUU Pa3BUTHUS, T€HETHKH U CENEKIWH, OMOTEXHOJIOTMH M CHHTCTHYECKOW OHOJIOTHH, aKTYaJIW3UPYIOTCS 3HAHUS
oOygaromuxcs Mo OOTaHWKE, 300JO0THUH, aHATOMUH, (Qm3monormu yenmoBeka. B 11 kimacce M3ydaroTCst SBOIOIMOHHOE
y4eHHe, OCHOBBI 3KOJIOTHH H y4eHHe o Onocdepe.

VYuebnbrii npenmer «bruonmorus» mpu3BaH 00ECIIEYUTs, OCBOSHHE OOYUIAOIIMMUCS OMOJIOTHYECKUX TECOPUU W 3aKOHOB,
WUJEH, IPUHIMIIOB U MPaBUJL, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O CTPOEHUH,
MHOT000Opa3un W OCOOCHHOCTAX KJIETKH, OpraHW3Ma, MOMYJSIINH, OMOIEH03a, HKOCHCTEMBI, O BBIAAIOMINXCS HAYIHBIX
JOCTI)KEHHAX, COBPEMEHHBIX MCCIIEOBAaHNAX B OMOIOTHH, MPHUKIAJHBIX ACIIEKTaX OMONIOTMYecKUX 3HAHWH. [l pa3BUTHS
U TIOJUIEPKAaHUsI HHTEpeca 00YyJalomuXcsi K OMOIOTHH HapsIy cO 3HAYMUTENbHBIM O0BEMOM TEOPETHUECKOTO MaTepHaia B
coJiepKaHWHU MPOrpaMMBbI IO OHOJIOTHH MIPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHWS W Pa3BUTHS TOW WM WHOH
obrmacTi OMOJOTMH, BKJIAJAOM OTEYECTBEHHBIX M 3apYOEXKHBIX YUEHBIX B pEIICHHE BaKHEHIINX OHMOIOTHYECKHUX H
9KOJIOTUYECKHX MPOOIIEM.

Lens n3ydenus yaebHoro npeamera «buonorus» Ha yriryOJIEHHOM ypOBHE — OBJIaJieHHE 00OyJarOIMMHUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHM3alli{ KUBBIX CHCTEM Pa3HOTO paHra M MpuoOpeTeHHne yMEHWI MCIOJIb30BAaTh 3TH



3HaHWA B ()OPMHUPOBAHHUN MHTEPECA K ONpeeNeHHON 001acTi MpodeccHOHaIBHOM eITeIbHOCTH, CBI3aHHOM ¢ OMOIOTHeH,
WJIN K BBIOOPY Yy4eOHOT0 3aBeIeHUs! IS IIPOIOJDKEHNST OMOIOTHUecKoro o0pa3oBaHusl.

JocTwkenne ey n3ydeHust yueOHoro npeamera «bruonorus» Ha yriayOoaEHHOM ypOBHE OOECIICUMBAETCS pEIICHUEM
CIIEIYIONINX 3aJ1au:

OCBOEHHE O0YYaIOIMIMMHUCSI CUCTEMBl OMOJOTMYECKUX 3HAHHMA: 00 OCHOBHBIX OMOJOTMYECKHX TEOPHSX, KOHIICIIIHX,
THITOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MPAaBHIIaX, COCTABIISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MUPA;
0 CTPOEHUH, MHOTOOOpa3uM U OCOOCHHOCTSIX OMOJIOTMYECKUX CHCTEM (KJIETKa, OpraHn3M, MOMYJISIHS, BUI, OMOreoneHo3,
6rocdepa); 0 BBIIAIONIMXCS OTKPBITHSAX U COBPEMEHHBIX HCCIIEIOBAHHAX B OMOJIOTHY;

O3HaKOMJIEHHE OOYyYalomMXCs C METOlaMH TIIO3HAaHMS OJKMBOW NPHUPOIBI: HCCIENOBATENLCKUMH  METOAaMHU
OMOOTMYECKUX HayK (MOJIEKYJSIPHOH M KJIETOYHOW OWOJIOrMH, SMOPHOJIOTMH W OWOJOTMM pa3BUTHS, TEHETHKH W
CENIeKIMH, OMOTEXHOJOTUM W CHHTETHYECKOW OWOJIOrMH, IaJICOHTOJOIWH, SKOJOTHH); METOAaMH CaMOCTOATENLHOTO
MIPOBEACHUS OMONOTMYECKUX WCCIEAOBaHMI B Ja0opaTopuu M B TIpupozae (HaOiofeHWe, W3MepeHHe, SKCIIEPUMEHT,
MOJICTUPOBAHNE);

OBJIaJIeHNEe O0YYarONMMHUCS YMEHHUSIMH: CaMOCTOSITEIIbHO HaXOIUTh, aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTHYECKYIO
nH}poOpMaIKIO; MOITH30BATHCS OMOJOrMYECKOW TEPMUHOJIOTHEH W CHMBOJIMKOM; YCTaHaBIMBATh CBSI3b MEXIY Pa3BUTHEM
OMOJIOTMH U COIUATIbHO-DKOHOMHYECKUMH M HKOJIOTMYECKHMH MPOOJIEMaMH YellOBEUECTBA; OLCHUBATh MOCIENICTBUS CBOEH
JIEATENLHOCTH TI0 OTHOIIEHHIO K OKpYXKaroleld MpUpOIHOM cpene, COOCTBEHHOMY 3[J0pPOBBIO U 3/I0POBBIO OKPYXKAIOLIHX
JIo/ieil; 00OOCHOBBIBATH M COOIONATH MEpPhI MPOPHIAKTUKY MH(EKIIMOHHBIX 3a00JIeBaHuiA, MIPaBUIIa IOBENICHUS B IPUPO/IE
U obecriedeHUs] O€30MAaCHOCTH COOCTBEHHOM JKWU3HENESITEIbHOCTH B UPE3BBIYAMHBIX CUTYaLUsX NPUPOJHOTO |
TEXHOT€HHOT' 0 XapaKkTepa; XapaKTepH30BaTh COBPEMEHHbIE HAydHbIE OTKPBITHS B 001aCTH OMOJIOTHHY;

pa3BUTHC Yy o6y11a}0m1/1x051 HUHTCIICKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mponecce 3HaKOMCTBA € BbIAAIOIIUMHUCH
OTKPBITUAMU W COBPEMCHHBIMU HUCCICAOBAHUAMU B 6I/IOJ'[0FI/II/I, peuracMbIMU €10 HpO6HeMaMH, MeTO]lOHOFHeﬁ
OMOJIOTMYECKOr0 HCCIIEOBAHUS, TPOBEICHUS JKCIEPHMEHTAIBHBIX HCCICNOBAHMM, peleHrs OHOJIOrMYecKuX 3ajad,
MOZENUPOBAHUS OHOIOIMYECKUX OOBEKTOB H MPOLIECCOB;

BOCIIMUTAaHUEC Yy o6yqa}0m1/1xcx ICHHOCTHOI'O OTHOHICHUA K JKUBOU npupoac B LECJIOM U K OTACIbHBIM eé O6"beKTaM )51
SBJIEHUAM; (DOPMHUPOBAHUE OSKOJOTHYECKOH, I'€HETHYECKOH I'paMOTHOCTH, OOLIeH KyJAbTypbl MOBEICHUS B IIPUPOIE;
HHTETpaliy eCTECTBEHHO-HAyYHBIX 3HAHUH;

npuoOpeTeHre OOYYarOMMHUCS KOMIIETEHTHOCTH B PAalMOHAJIBHOM HPHPOIOINOIB30BAaHUM (COONIIOAEHNE MPaBUIl
MOBEJICHUS B HPHUPOJE, OXpaHbl BUIOB, DKOCHUCTEM, OHOC(Epbl), COXpaHEHHH COOCTBEHHOTO 3I0POBbSI M 340POBBS
OKpYXaIOLIMX JItozieH (coOIoaeH s Mep nMpoduiIakTUKK 3a00neBaHui, o0ecreueHne 0e30MacHOCTH KU3HECATEbHOCTH B
Ype3BbIYaWHBIX CUTYALMSIX IPUPOIHOTO U TEXHOTCHHOTO XapaKTepa) Ha OCHOBE MCIIOIb30BAHUA OMOJIOTMYECKUX 3HAHUN U
YMEHM B IOBCEIHEBHOM KU3HU;

CO3JaHME YCIOBHH IJIsI OCO3HAHHOTO BBIOOpAa OOYYArOIMMHCS HHAWBHIYaJbHOW 0Opa30BaTENbHOW TpaeKTOpUH,
CIIOCOOCTBYIOIIEH IOCIEAYIOIEeMY NPO(PEecCHOHAIBHOMY CaMOOIPENETIeHHIO, B COOTBETCTBHH C WHIMBUAYaJIbHBIMU
HHTEPECaMH U MOTPEOHOCTSMH PErHOoHa.

OO1ee 9UCIO YacoB, OTBEICHHBIX HA M3y4eHHE OMOJIOTHHM Ha YIIIyOJISHHOM YpOBHE CpeIHero ofmero oopa3oBaHmUs,
cocrapisieT 204 gaca: B 10 xmacce — 102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 gaca B HEZIEINIO).

Ot16op OpraHU3aIMOHHBIX (OPM, METOAOB H CPEACTB 00y4YeHHs: OHOJIOTHMH OCYLIECTBISIETCS C YYETOM CIeIU(HKU €ro
COlepKaHMS M HANPaBICHHOCTH Ha IIPONODKEHHE OWOIOTMYECKOro oO0pa3oBaHMs B OpraHH3alMsAX CPEIHETo
po¢heCCHOHAIBHOTO U BBICIIEr0 00pa30BaHMsI.

OO0s3aTenbHBIM YCIOBHEM NP 00yYCHUN OMOJIOTHH Ha YIIIyOJEHHOM YPOBHE SIBIISIETCS MPOBEACHHE Ta00paTOPHBIX H
npakTrdeckux pador. Taxke ydacTre 00ydarommxcs B BBITOTHEHWH MPOCKTHBIX W y4eOHO-HMCCIENOBATENBCKUX PadoT,
TeMaTHKa KOTOPBIX ONpENeIsIeTCS yYUTEIeM Ha OCHOBE MMEIOIIMXCS MaTepHaIbHO-TEXHHYECKHX PECypcoB M MECTHBIX
MIPUPOJHBIX YCIOBH.



COJAEPXAHUE OBYYEHUA
10 KJIACC

ConepxaHue IpOrpaMMBbl, BBIAEIEHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY IOCYIapCTBEHHON HTOrOBOM aTTECTalluu
(THUA).

Tema 1. buonorus kak Hayka

CoBpeMeHHasi OHoyOrHs — KOMIUIEKCHas Hayka. KpaTkas wcropusi pa3BUTHs Owosioruu. buonormueckne Hayku o
n3ydaeMble MU 1poOsiemMbl. DyHIaMeHTaIbHbIE, TPUKIIAIHbIE 1 TOMCKOBBIE HAyYHBIE HCCIIEIOBaHMS B OHOJIOTHU.

3HaveHne Ononoruu B GOpMHPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAaY4HOH KapTHHBI Mupa. [Ipodeccun, cBszaHHbIe ¢
Ovonorueil. 3HaueHWe OWOJOTMM B TPAKTHYECKOW JESATENBHOCTH YEIOBEKa: MEIHIMHE, CEeIIbCKOM XO3SHCTBE,
MIPOMBIIIJIEHHOCTH, OXpaHe MIPUPOABIL.

JeMoHcTpanuu

[optpersr: Apucrorens, Teodpacr, K. Jlunnert, XK. b. Jlamapk, Y. [apsun, VY. TIapseii, I. Mennens, B. 1.
Bepuanckwii, U. I1. [Tasnos, 1. . Meunukor, H. 1. BaBuios, H. B. Tumodeer-PecoBckuii, [Ix. Yorcon, ®@. Kpuk, /1. K.
Bbenses.

Tabnuup! u cxembl: «CBsi3b OMOJIOTMH C IPYTUMH HayKamMm», «CrucreMa OHOJIOTMYeCKUX HAyKy.

Tema 2. )KuBble cUCTeMBbI U UX H3Y4YeHHE

JKuBble cucTeMBl Kak npeaMET U3YUYCHUSL 6I/IOJ'IOFI/II/I. CBolicTBa JKHMBBIX CHCTEM: CAUHCTBO XHMHYCCKOI'O COCTaBa,
JUCKPETHOCTh M ILIEIOCTHOCTh, CIIOKHOCTh M YIOPAJOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTaHMU3ALN,
CaMOBOCIIPOU3BEICHIE, Pa3IPaXXMMOCTh, U3MEHYHBOCTb, POCT U Pa3BUTHE.

YPOBHH OpraHU3aldM JKUBBIX CHCTEM: MOJIEKYJISPHBINA, KIIETOUHBIM, TKAaHEBBIM, OPraHU3MEHHBIH, IOMYJISALAOHHO-
BUJIOBOM, OJKOCHCTEMHBIH (OmoreoneHoTudyecknii), Onocdepubiii. Ilporecchl, NPOUCXOASIIME B IKUBBIX CHCTEMax.
OcHoBHBIE TIpU3HAKK kuBOro. JKusHp kak ¢opma cymecTBoBaHUs MaTepud. Hayku, M3yuaroliue >XKHBBIE CHCTEMBl Ha
Pa3HbIX YPOBHAX OpraHU3aIlln.

Uzydenue xuBbIX cucteM. MeTonbl Ononorundeckoi Hayku. HaOumoienue, uamepenue, SKCIepuMeHT, CUCTeMaTH3allus,
MeraaHanus. IloHsaTue o 3aBUCUMOM M He3aBUCUMOM nepeMeHHOoM. 1lnanupoBanue sxcnepumenTa. [locraHoBKa U IpoBepka
runore3. HyneBas runoresa. Ilonstue BbiOOpkM M e€ nocroBepHOCTh. Pazbpoc B Oumonormyeckux naHHbIX. OleHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX PE3yNbTaToB. [IpUIMHBI NCKAKEHUS PE3YIbTaTOB SKCIEpUMEHTa. [I0HATHE CTaTUCTHYECKOTO
TecTa.

JdemoHcTpanuu

Tabnuupt n cxembl: «OCHOBHBIE TNPU3HAKH SKU3HW», «buomornmyeckue cucrembl», «CBOWCTBAa JKUBOM MaTepum»,
«YPOBHU OpraHM3aLMK KUBOM MpUpoAbl», «CTpoeHHe >KUBOTHOW KIETKW», «TKaHU >KMBOTHBIX», «CHCTEMBI OpPraHOB
YeJI0BeYeCKOro opranuzMay, «buoreonenosy, «buocdepar, «Metonbpl U3ydeHHs KUBOW TPUPOIBD».

Oo0opynoBanue: J1ab0paTopHOE 0OOPYAOBAHKE IS TIPOBEICHHS HAOMIOICHU N, M3MEPEHHH, SKCIIEPUMEHTOB.

IIpakTuyeckast padora «lcronp30BaHne pa3InYHBIX METOJOB IIPH U3YUEHUH KHUBBIX CUCTEM.

Tema 3. buoJiorust K1eTKu

Knerka — cTpyKTypHO-(GYHKIMOHANbHAs emuHMIa >kuBoro. Mcropus oTkpeiTHs KieTku. Paborer P. I'yka, A.
Jlesenryka. Knerounas teopus (T. [lIsann, M. llneiinen, P. Bupxo). OCHOBHBIE MOOXEHHUS COBPEMEHHON KJIECTOYHOM
TEOpHH.

Meroapl MOJEKYISPHONH M KIETOYHOM OMONOTMHM: MHMKPOCKOMMS, XpomaTorpadus, 31eKTpodope3, METoJ MEUYEHBIX
aToMoB, mu(pdepeHIratbHoe HEHTPU(YIUPOBaHKHE, KYIGTHBHPOBAHUE KIETOK. ZH3yueHue QUKCUPOBAHHBIX KAEMOK.
DJeKTpOHHAs MUKPOCKONUsL. Kongokanbhaa mukpockonus. Bumanvrnoe (npudicusnennoe) uzyyenue Kiemox.

JdemoncTpauumn

IToptpersr: P. I'yk, A. JleBenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M. bap.

Tabmumbr u cxembl: «CBETOBOM MHKPOCKOI», «IJNEKTPOHHBIM MUKPOCKOI», «McTtopust pa3sBUTHA METOIOB
MUKPOCKOITHI.

OOopynoBaHue: CBETOBOII MUKPOCKOII, MUKPOIPETIApAThl PACTUTENBHBIX, )KUBOTHBIX M OAKTEPHAIBHBIX KJIETOK.

IpakTuueckas padora «l3ydeHne MeTomoB KJIETOYHOH Owomormm  (Xpomartorpadus, 3IekTpodopes,
muddepernuansHoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuueckasi opranu3amnus KieTKH

XYUMHUYECKUH COCTaB KIETKH. MaKpo-, MUKpPO- U YAbTPaMHUKpPO3JIeMEHThl. Boa 1 €€ ponb Kak pacTBOPUTENS, pearcHra,
y4JacTHe B CTPYKTYPUPOBAHUM KIETKH, TETUIOPETYISIINN. MUHEpaibHbIE BElIecTBa KIETKH, UX Ononorndeckas pons. Pomnb
KAaTUOHOB U aHHOHOB B KJIETKE.



Oprannyeckre BeliecTBa KIeTKH. bruonorndeckue moiauMepsl. bemku. AMHUHOKHCIOTHBIA cocTaB 0enkoB. CTPYKTYpHI
6enkoBoit Monekynbl. [lepBudnas cTpykTypa Oenka, IeNTHAHAS CBsI3b. BropudHas, TpeTuuHast, YeTBEpTHYHASL CTPYKTYPHI.
Henatypamus. CoiictBa OenkoB. Kitaccudukanus 6enkos. buonornueckue GyHKIUN O0enKoB. [Ipuonsi.

VYraeBonsl. MoHOcaxapuibl, AWCAXapHIbl, OMUrocaxapuasl W rmonucaxapuapl. OOmmil mmaH cTpoeHus M (QU3MKO-
XMMHUYECKHE CBOWCTBA YIIIeBOIOB. bronornueckue GyHKIMH yIrieBOIOB.

Jlurmuner. TunpodunsHO-rHApodobHbIe cBolicTBa. Kitaccupukanus nmunumos. Tpurmunepuasl, Gochonumuapl, BOCKH,
crepousl. bruonornueckue dynkuuy aunugoB. OOmMe cBoiicTBa OHOMOTHYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K
CaMO3aMBIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenue HyknenHoBbix kucinot. Hykneotuasl. [IpuHIUN KOMIUIEMEHTapHOCTH.
[Ipaswmo Yapradda. Ctpykrypa JHK — apoitHas cnmpaib. MectoHaxoxaeHue u ouonornueckue ¢pyuakiuu JHK. Bumsr
PHK. ®ynxuuu PHK B xierke.

Crpocaue Mosekynsl AT®. Makposprudeckue cBs3u B Mojiekyne AT®. Bbuomormueckue ¢ynkiuun ATO.
BoccraHoBiieHHbBIE TEpEHOCUHKH, UX (QYHKINH B KIeTKe. /pyeue nykreozuompugocpamor (HT®). CexBennpobanue JJHK.
Memoovi cenomuxu, mpaHcKpunmoMuKy, nPOMeoMuKu.

CrpykTrypHasi Ouosorus: OHOXMMHUYECKHe U OMOPHU3NYECKUE NUCCIIEAOBAHUS COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYPHI
Ouomonexyn. Modenuposanue cmpykmypovl u QYHKyuii OUOMONEKYI U ux Komnuexcos. Komnwvromepuwii ousaiin u
opeanuyecKuil cunmes OUOMONEKYl U UX HENPUPOOHBIX AHANO208.

JeMoHcTpanuu

[optpetsr: JI. ITomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, ©. Canrep, C. [Ipy3unep.

Huarpammbl:  «PacnpenenieHne XHMHYECKHMX OJJIEMEHTOB B HEXHBOW mpupoae», «PacnpeneneHne XHMHUUYECKHX
3JIEMEHTOB B KUBOW MPUPOJEN.

Tabnuup! u cxemsl: «Ilepuoanueckas TadbaMIa XMMUYECKHX AJIEMEHTOB», « CTpOeHHE MOJIEKYJIbl BOIbD), «BeliecTBa B
cocTaBe OpraHu3MoB», «CTpoeHHE MOJEKynbl Oenka», «CTpyKTypbl O€nKoBOW MONEKynbl», «CTpoeHHe MOJIEKYII
yrIeBooBy, «CTpoeHHe MONIEKYIT JUITHI0BY, «HykienHoBbie KUCIOTBI», «CTpoeHne Monekyisl ATOy.

OOopynoBaHue: XUMHUUECKas TIOCy/1a 1 000pyI0BaHHE.

JlaGoparopHasi padora «OOHapyx)eHUe OEIKOB C MOMOIIBIO0 KAUECTBEHHBIX PEAKIHI.

JlaGopatopHast pabota «VccienoBaHHE HYKJIEMHOBBIX KHCJIOT, BBIJIETIEHHBIX U3 KJIETOK PAa3IMUHbIX OPTFaHU3MOBY.

Tema 5. CTpoenue 1 pyHKIUM KJIETKH

THIIBI KIETOK: SyKapHoTHYecKas U MpokapuorHdeckas. CTpyKTypHO-(YHKIHMOHAIBHBIE 00Pa30BaHMs KIICTKH.

Crpoenue npokapuoTuiecko kiuerku. Kierounas crenka 0akrepuii u apxeil. OCOOCHHOCTH CTPOCHHS reTepOoTpOdHOI
1 aBTOTPO(HOI MPOKAPUOTHYECKHUX KIETOK. MecTo U poib IPOKapHoT B OMOLIEHO3aX.

CrpoeHrie U (YHKIMOHHUPOBAHHE DYKAPUOTHYECKOH KieTku. [lna3maTuyeckas memOpana (ruiazmanemma). CTpyKkTypa
IUIa3MaTHYecKoil MeMOpanbel. TpaHCHOPT BelIeCTB 4depe3 IUIa3MaTHYECKYl0 MeMOpaHy: IacCHBHBIN (auddysus,
obneruénnas nuddysust), akTHBHBIN (IIEPBUYHBINA U BTOPUYHBIA aKTHBHBIA TpaHcropT). [lonynpoHuiiaeMocT MEMOpaHEI.
Pabora HaTpuii-kanueBoro Hacoca. JHJIOLMTO3: MUHOIMTO3, (aroiuros. Dk3ommrto3. Kierounas crenka. CTpykrypa u
(YHKIMU KIIETOYHON CTEHKU PaCTEHHH, TPUOOB.

IMuromnasma. Luro3one. Lurockener. JBmxenue nutomaasmMbl. OpraHouns! kieTkd. OJHOMEMOpaHHBIE OpPraHOMbI
knetku: sHpormnazmarudeckas cetb (OI1C), ammapar [onbku, TH30COMBI, MX cTpoeHHe W (yHKIMH. B3anmocBsi3zb
OIHOMEMOpaHHBIX OpraHOMIOB KieTku. CTpOEHUE TPaHyISIPHOrO peTukynyma. Mexanusm manpaénenus 6enxog 8 IIIC.
Cuntes pacTBopuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [ mankuit (arpaHyIspHBI) SHIOIDIA3MATHYECKANA PETUKYITYM.
CekperopHast ¢yHkims ammapata [onbmku. Moduguxayuss beaxos 6 annapame [onvoocu. Copmuposka 6erkog 6
annapame I on160xcu. TpaHCTIOPT BemlecTB B KieTKe. Bakyonu pactutensHbIX KiIeTok. Kietounsrnii cok. Typrop.

[lomyaBTOHOMHBIE OPraHOMIBI KJIETKH: MHTOXOHJIPWH, IUIACTUIBL. [Ipoucxodcoenue MUMOXOHOpUN U  NAACHUO.
Cumobuocenes (K.C. Mepexckosckuii, JI. Mapeynuc). CtpoeHne u (YHKIUH MUTOXOHOpHHA H IDiacTuA. llepBUUHBE,
BTOPHYHBIE U CIIOKHBIE IUIACTUIBI (DOTOCHHTE3UPYIOIINX 3YKAPHOT. XIJIOPOILIACTHI, XPOMOILIACTBI, JICHKOIIIACTHI BBICIIUX
pacTeHuid.

HememOpannsie opranoungsl kineTkn CrTpoeHne uW (QyHKIMM HEeMEMOpaHHBIX OPTaHOMIOB KIETKH. PHOOCOMEL
Ipomesicymounvie gunamenmol. MUKpOQHUIAMEHTHL. AKmuHogble Mukpoguiamenmsl. MbIICUHBIE KIETKH. AKMuUHOBbIE
KOMNOHeHMbl HeMbluleuHbix Kiemok. Mukporpydouku. Kierounstit nenrp. CTpoeHne U ABMKEHHE KTYTHKOB U PECHUYEK.
MukpoTtpy6ouku nuromiasmel. LleHTpuons. benku, accoyuuposarnnvlie ¢ MUKpOQUIAMEHMAMU U MUKPOMPYOOUKAMU.
Momopmnuvie benxu.

Anpo. Obonouka simpa, XPOMATHH, KapHOIDIa3Ma, SAPHIIIKA, UX CTpOoeHHEe W GYHKIUH. SImepHBId OEIKOBBIN MaTpHKC.
[IpocTpaHCcTBEHHOE PACHIONOXKEHUE XPOMOCOM B MHTEP(ha3HOM siipe. Dyxpomamun u cemepoxpomamun. benku xpomaTnHa
— TUCTOHBL. JJuHamuxa s10epHotl 000104Ky 6 Mumose. Hoepuulii mpancnopm.

Knerounsie Bkmouenust. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PaCTUTEIbHON, )KUBOTHOW, TPUOHON).



JeMoHcTpanuu

Ioptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabnump! 1 cxembl: «CTpoeHHE SYKapHOTHIECKON KIETKI», «CTpoeHHe )KUBOTHOHM KIETKW», « CTpOeHHEe pacTUTENbHON
KJIeTKN», «CTpoeHne MUTOXOHAPUI», «SIapo», «CTpoeHne MpOKapHOTHIECKOH KIIETKI.

OOopynoBaHue: CBETOBOH MHKPOCKOI, MHKPOIPENapaTbl PacTUTEIbHBIX, JXHBOTHBIX KJIETOK, MHKpOIpEIapaTsl
0aKTepHaIbHBIX KJIETOK.

JladopaTopHnasi pa6ora «/3ydeHre cTpoeHUs KJIETOK Pa3IMYHBIX OPraHU3MOBY.

IpaxkTuyeckast padora «l13ydeHre CBOMCTB KIETOUHONH MEMOPaHBD».

JladopaTopHnasi pa6ora «/ccienoBanue mia3Moian3a U IeIUIa3MoIn3a B PAaCTUTENIBHBIX KIIETKAX».

IpakTuyeckast padora «l13ydyeHne ABMKEHHS IUTOIUIA3MBI B PACTUTENBHBIX KIETKaX).

Tema 6. O0MeH BeliecTB M NPeBpalleHNe JHEPIUH B KJIeTKe

AccuMwsinust ¥ JUCCUMWIILMS — JIBE CTOPOHBI Mera0onu3Mma. Tursl oOMeHa BemIeCTB: aBTOTPOHBIH U
rerepoTpodHbIii. YuacTue Kuciaopona B OOMEHHBIX Mpolieccax. DHEPreTHYeCKoe OOeCIeYeHUe KIETKH: MpeBpalleHne
AT® B 00MeHHBIX nponieccax. DepMeHTATUBHBIA XapaKTep peakiii KIeTOYHOro Merabonusma. GepMeHThl, UX CTpOeHHE,
cBoiictBa u MexaHu3M JedctBusi. Kodepmentsl. Orinuns (epMEeHTOB OT HEOPraHWYECKHX KaTalu3aTropoB. benku-
AKTHBATOPHI U OEITKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEpMEHTATUBHBIX PEaKInil OT pa3IMYHbIX (aKTOPOB.

IlepBUuHBIA CHHTE3 OpPraHMYECKUX BeIlecTB B kieTke. DOTOCHHTE3. AHOKCU2eHHbII U OKCULEHHBI (omocunmes y
oaxmepuii. Ceemocobuparowjue nueMeHmuvl U NUSMeHMbl PeaKyuoHHo2o yenmpa. Poilb XJIOpOILIACTOB B IIpoLecce
¢dorocunTe3a. CBeroBas u TemMHoBas (a3zpl. @omoowvixanue, Cs., Cs. u CAM-munvi ¢pomocunmesa. TIponyKTHBHOCTH
¢orocuHTe3a. BinsiHue pa3znnyHbIX (aKTOPOB Ha CKOPOCTh oTOCHHTE3a. 3HaUeHUE (POTOCHHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPHUQUIMpPYIOIIUE OaKTepuH, IKeNe300aKTepHH,
cepoOaKkTepuu, BOJOPO/IHbIE OakTepur. 3HAUCHUE XEMOCHHTE3a.

AHaspoOHble opranu3mbl. Bumsl Opoxenus. [IpomykTel OpoXKEHHS M MX HCIOJb30BaHHE 4YEIOBEKOM. AHa’pOOHBIE
MHUKPOOPTaHU3MbI KaK 00bEKThI OMOTEXHOJIOTUH U BO30YIUTEIH OONe3HEH.

AbpoOHBIE OpraHM3Mbl. JTamnbl 3HEpreTndeckoro oomeHa. IloaroroBurenbHbId dTamn. [JMkonu3 — GecKUCIOpOAHOE
paclierieHHe IIIIOKO3BI.

Buonornueckoe okuciaeHue, WM KICTOYHOE JbIXaHue. Poab MUTOXOHApHIT B mpolieccax OHOIOrMYECKOro OKUCICHHS.
[ukanueckue peakuuu. OxucnurenbHoe (HOCHOpUIMpOBaHUE. JHepeus MeMOpaHHozo epaduenma npomonos. Cunmes
AT®: paboma npomonnoii AT®-cunmaswl. [lpeumyinecTBa a’poOHOro MyTH OOMEHa BELIECTB Mepell aHadPOOHBIM.
3¢ heKTUBHOCTH SHEPTETHYECKOTO 0OMEHA.

JdemoHcTpanuu

Hoptpersr: x. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Qurensrapar, I1. Mutuenn, I'. A. 3aBap3us.

Tabmuupr u cxembl: «®DotocuHTe3», «DHeprerudyeckuit obmen», «buocunTe3 Oenka», «Ctpoenue (depMmeHTay,
«XEMOCUHTE3».

OOGopyIoBaHHe: CBETOBOH MHKPOCKON, OOOpYHZOBaHME JUIi IIPUTOTOBJICHHS IOCTOSHHBIX W BPEMEHHBIX
MUKpOIIPENapaToB.

JlaGoparopHasi padora «/3ydeHue KaTaIUTHIECKONH aKTUBHOCTH (pepMEHTOB (Ha MpUMepe aMUIIa3bl UITH KaTalla3bl)y.

JlabopaTopHass padora «/3ydeHne (epMEHTATHBHOIO paclIeIUIeHHs IEePOKCHIA BOAOPOJAa B PACTHTENBHBIX H
KHUBOTHBIX KIETKaX).

JlaGopaTopHas padota «CpaBHEHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a.

JlaGopaTopHas pa6ota «CpaBHEHHE ITPOIECCOB OPOXKEHUS U JBIXAHUS.

Tema 7. HaciencreenHast uHGopManus U peaju3anus eé B KieTKe

Peaknmm matpudHOro cuHTe3a. [IpHHIMI KOMIUIEMEHTapHOCTHM B PEaKLMIX MaTPUYHOIO CHHTe3a. Peanuzanms
HaclleICTBeHHOH nHpopmanuu. I'eHeTndeckuit ko, ero cBoiictBa. Tparckpumus — Matpuaabiid cuate3 PHK. [Tpuammmne
TPAHCKPHUIIUKA: KOMIUIEMEHTApHOCTh, AHTHIIAPAJUIENBHOCTh, acUMMETpuuHOCTh. Cospesanue mampuunvlx PHK 6
aykapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancmsamus u e€ stampl. Yuactue tpancnoptHeix PHK B OmocmHTese Oemka. YcnoBusi OmocuHTe3a Oernka.
KomupoBanue amuHOKHCIOT. Pors pubocom B OnocuHTE3€E Oernka.

Cospemennvie npedcmaenenus o cmpoenuu 2erog. OpraHuzanysi T€HOMa y TPOKApHOT M 3YKApHOT. Perymsmms
AKTUBHOCTH T€HOB y Mpokapuot. [ umote3a onepona (P. XKaxob, K. Mano). Monekyisaprusie mexanuzmvl 3KCAPeCCUU 2eHO8
y aykapuom. Ponb xpomamuna 6 pezyrayuu pabomul cenog. Perymsunst oOMEHHBIX NpolieccoB B KieTke. KieTouHsIit
roMeocTas.

Bupycel — Heknerodnsle (OpPMBI JKM3HM W OOJWMraTHble MapasuThl. CTpPOEHHE IIPOCTBIX M CIOXKHBIX BHPYCOB,
perpoBupycoB, OaxrepuodaroB. Kusuennvii yuxkn JHK-cooepacawux eupycos, PHK-codepocawux eupycos,
baxmepuoghazos. Obpamuas mpanckpunyusl, pesepmasa, uHmezpasd.



Bupycusie 3aboneBaHusl 4enoBeka, KMBOTHBIX, pacteHuid. CIIUJ], COVID-19, coumanbHble W MeIUIIMHCKHE
IPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananuz Gorvuux maccusos («bigdatay) cmpyxmyphvix 6uonocuueckux Oanmbix.
Harnomexnonoauu 6 buonoeuu u meouyure. Ipoepammupyemvle @ynkyuu 6eaxos. Cnocodwvl 00CmasKu 1eKapcms.

JeMoHcTpanuu

IToptpetsr: H. K. Konbuos, /1. Y. UBaHoBCKuUH.

Tabnuup! u cxemsl: «brocunTes Oenkay, «['eHeTnuecknit koa», «Bupycb», «bakreprodarny.

IIpakTnyeckas padora «Co3zgaHue MOAEIU BUPYCa».

Tema 8. JKusHeHHBI MK KICTKH

Knerounelii 1mki, ero mepuoasl W peryssiuus. VHtepdasza m mMuro3. OCOOECHHOCTH IPOLIECCOB, MPOTEKAIONINX B
nHrepdaze. IlogroroBka kierku K jgeneHuo. IIpecuHreTmdecknil  (MOCTMHUTOTHYECKHWi), CHHTETHYECKUH U
MIOCTCUHTETHYECKUH (IPEMUTOTHIECKHUIT) IEPHOIBI HHTEP(a3HI.

Martpuunsiii cunte3 JIHK — pemmuxanus. [puanuns! permukamuu JJHK: koMIieMeHTapHOCTB, MOMTYyKOHCEpBAaTUBHBIIN
CUHTE3, aHTUnapamienbHocTs. Mexanusm pemnukaiu  JIHK. Xpomocomel. Ctpoenue xpomocoM. Temomepsl u
TenoMepasa. XpOMOCOMHBIN HA0Op KJIETKH — KapHOTHIL. J{MIUTOWIHBINA U TarulonAHBIA Habopbl XpoMocoM. ['oMonornyHele
XpoMocoMBI. I1onoBBIe XPOMOCOMBI.

Henenne ximetku — MuTo3. CTaguM MHUTO3a U IPOMCXOASIIME B HUX Hpouecchl. Tumbl mMuto3a. Kapuokunes u
LUTOKMHE3. buonornyeckoe sHaueHUE MUTO3a.

Perynsius MUTOTHUECKOTO IMKIIA KIeTKH. [IporpaMMupyemast KjieToyHast THOelb — aronTo3.

Kierounoe spo, XpoMocombl, (QYHKIMOHAJIbHAs TEHOMHKA. Mexanuzmel npoaupepayuu, oupgepenyuposku,
cmapenus u eubenu knemox. «L{ughposas kiemxay — ououngopmamuueckue mMooenu QYHKYUOHUPOSAHUS KIEeMKU.

JdemoncTpauuun

Tabmunp! u cxeMbl: «KU3HEHHBIH UK KIESTKH», «MUT03», «CTpoeHHe XpoMocomy, «Permukarus JJTHK».

OOopyoBaHue: CBETOBOI MUKPOCKOII, MUKPOIpenapaThl: « MUTO3 B KIIETKaX KOpEIIKa JTyKay.

JlaGopaTopHas padota «l13ydeHrne XxpoMOCOM Ha TOTOBBIX MUKpOIpEnapaTaxy.

JladopaTopHas padora «Habmronenre MuTo3a B KJIeTKaX KOHYMKa KOPEIIKa JIyKa (Ha TOTOBBIX MUKpOIperaparax)y.

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

Buonornueckoe pazHoobpasue oprann3mMoB. OJHOKIETOYHbIE, KOIOHHAJIBHBIE, MHOTOKJICTOYHbIE OPTaHU3MBI.

Oco0EHHOCTH CTPOCHUS M IKHU3HEAEATENbHOCTH OJHOKIECTOYHBIX OpraHM3MOB. bakrepum, apxeu, OXHOKIETOUYHBIE
IpHObl, OAHOKJIETOYHBIE BOAOPOCIIH, APYrue NIPOTUCTHL. KoloHHaIbHbBIE OpraHU3MBI.

B3anmocBsi3p yacTel MHOTOKIIETOYHOrO OpraHn3Ma. TKaHH, OpraHbl U CUCTEMBI opraHoB. OpraHusM Kak eIMHOE 1IeJI0€.
I'omeocras.

Txanu pacrenuii. TUnbl pacTUTENBHBIX TKaHEl: 00pa3oBaTeNbHasl, OKPOBHAs, MPOBO/SIIAS, OCHOBHAS, MEXaHHYECKasl.
Oco0OeHHOCTH CTpOeHHUS, (PYHKIUI U PACIIONOXKEHHS TKaHEH B OpraHax pacTeHUIA.

TkaHM >KUBOTHBIX M 4eNOBEKa. TWIIBI KMBOTHBIX TKaHEW: SMMTENHMAaIbHAs, COCOUHUTENbHAs, MbIIICUHAs, HEPBHAs.
OcobeHHOCTH CTpOoeHHs, PyHKINIT 1 pacHoNOKeHNsI TKAHeH B OpraHax )KUBOTHBIX M YeJIOBEKa.

Opranbl. BereratuBHble U reHepaTHUBHbIE OpraHbl pacTeHHil. OpraHel U CHCTEMbI OPTaHOB >KUBOTHBIX M YEIOBEKa.
@DyHKUIUHM OPraHOB U CHCTEM OPTaHOB.

Omnopa tena opranumsmoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOUHBIX U MHOTOKJICTOYHBIX JKUBOTHBIX. HapyXHbIN 1
BHYTpeHHHUH ckeneT. CTpoeHre U THUIIBI COeNNHEHHS KOCTEH.

JBmkeHne opraHn3MoB. J[BIKeHHE OTHOKIETOYHBIX OPTaHM3MOB: aMEOOHIHOE, )KTYTHKOBOE, pECHUYIHOE. JBImKeHne
MHOTOKJICTOYHBIX PAaCTEHHH: TPOIM3MBI M HAcTUM. J[BM)KEHHE MHOI'OKJIETOYHBIX >KUBOTHBIX M YEJIOBEKA: MBIIICYHAS
cucrema. Pediekc. CkeneTHbIe MBIIIIBI M UX padoTa.

[Tutanne opranmsmoB. Ilormomenne BOIBI, YIVIEKHCIOrO Ta3a W MHUHEPAIbHBIX BEHIECTB pacTeHUsAMHU. lluranue
KHUBOTHBIX. BHYTpPHUIIOIOCTHOE ¥ BHYTPHKJIETOYHOE muIIeBapeHue. [IuTaHWe MO3BOHOYHBIX >KMBOTHBIX. OTHEbI
MIUIIEBAPUTENBHOTO TpakTa. [InmeBapuTenbHble emne3sl. [InmeBapuTenpHas cucremMa 4enoBeKa.

Heixanne opranm3moB. Jlpixanme pacrteHuid. Jlpixanue XWBOTHBIX. uddy3us ra3oB depe3 MOBEPXHOCTH KIETKH.
KokHoe npixanme. [IpixatenbHas moBepXHOCTh. JKabepHoe M nE€rodHoe AbIXxaHWe. JpIXaHWe MO3BOHOYHBIX >KUBOTHBIX U
YeJOBeKa. DJBOJIONNOHHOE YCIO)KHEHHE CTPOCHHS JIETKMX IMO3BOHOYHBIX KMBOTHBIX. JlpIXaTenbHas CHCTEMa 4YEIOBEKa.
MexaHN3M BeHTUILIUH JETKAX Y IITUI] 1 MIIEKONHUTAIOMUX. Perymsamus nerxanus. JprxaTtenbHbie 00bEMBL.

TpaHcnopT BEIIECTB y OPraHu3MOB. TpaHCHOPTHBIE CHUCTEMBI pAacT€HUH. TpaHCIOPT BELIECTB Y JKUBOTHBIX.
KpoBenocHas cuctema n e€ opransl. KpoBeHOCHast ccTeMa MO3BOHOYHBIX KMBOTHBIX M denoBeka. Cepaie, KpOBEHOCHBIE
cocyzpl M KpoBb. Kpyrn kpoBooOparieHus. DBOMOMOHHBIE YCIOKHEHNS! CTPOCHHSI KPOBEHOCHON CHCTEMBI TO3BOHOYHBIX
KHMBOTHBIX. PaboTa cepalia u e€ perymsmus.



Beinenenue y opranusmoB. Brinenenue y pacrenuii. Beinenenue y sxkuBoTHBIX. CokpatuTenbHble Bakyonu. OpraHbl
BbIenieHus. PuibTpanusi, ceKkperys W OoOpaTHOE BCACHIBAHME KaK MEXAaHU3MBI pa0OTHI OpraHOB BhIAEIEeHUs. CBsi3b
TIOJIOCTH TeJa C KPOBEHOCHOW M BBIJEIHUTENILHOM cUCTEMaMH. Brlienenne y IO3BOHOYHBIX KHMBOTHBIX U 4YenoBeka. [Toukw.
Crpoenue u (pyHKIIMOHUpOBaHNE HepoHa. OOpa3oBaHKEe MOYH y YEIIOBEKa.

3ammra y opraHn3MoB. 3aliuTa Y OJHOKJIETOYHBIX OpraHn3MoB. Criopbl OakTepuii ¥ IMCTHI NPOCTEHIINX. 3amuTa y
MHOTOKJIETOUHBIX pacTeHuil. Kyrukyna. CpencrBa nacCUBHOM M XUMUYECKON 3alUThl. DUTOHIM B

3ammra y MHOI'OKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX MpPOW3BOIHBIE. 3amura opraHu3Ma ot OosesHeil. MiMMyHHas
chucTteMa 4YesnoBeKka. KIETOYHBI W TyMOpalbHBIH HMMYHHTET. Bpoa€HHbIH W TpHOOpeTéHHBINH  crenuduaeckuit
nMMyHHUTET. Teopust KIoHanbHO-cenektuBHoro nmmynutera (I1. Dpmux, @. M. beprer, C. Tonerasa). BocnanurensHbie
OTBETHI OpraHu3MOB. PoJIb BpOXKAEHHOTO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHM.

PaznpaxumocTs W perymsiys y OpraHu3MoB. Pa3npakuMocTh y OJHOKJIETOYHBIX OpPraHM3MOB. TaKCHCHI
Paznpaxxumocts 1 peryssinust y pacteHnii. PocToBble BellecTBa U X 3HAUCHUE.

HepBHast cucrema u peduiekropHasl peryiasiius y >KHBOTHBIX. HepBHas cucrema u e€ OTHeNbl. DBOJIOIMOHHOE
YCIO)KHEHUE CTPOEHHsI HEPBHOM CHCTEMBI Y )KMBOTHBIX. OT/IENbI TOIOBHOIO MO3Ta NO3BOHOYHBIX KHBOTHBIX. Peduiexc u
pednexropnas nyra. bezycioBHbIe 1 YCIOBHBIE pedIIeKCHI.

I'ymopanbHast perynsuys M SHAOKPHUHHAS CHCTeMa JKMBOTHBIX M uelioBeKa. JKene3bl SHAOKPUHHOW CHCTEMBI M HX
ropMmoHsbl. /lelicTBrue ropMOHOB. B3anmMocBs3b HEpBHOM M SHIOKPHHHOM cucteM. [ nnoranamo-runodusapHas cucrema.

JeMoHcTpanuu

IToptper: N. I1. ITaBnos.

Tabmumpbl 1 cxeMbl: «OIHOKICTOUHBIC BOIOPOCINY», «MHOTOKIECTOYHBIC Bomopocian», «bakrepum», «IIpocreiiiuey,
«Oprasbl IIBETKOBBIX pacTeHui», «CHCTEMbl OPraHOB MO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpOeHHE HaCEKOMBIXY,
«Tkanu pacrenuit», «KopHeBble cucreMbl», «Ctpoenue credisy, « CTpoeHHe JTUCTOBON IACTUHKWY, « TKaHU )KUBOTHBIXY,
«Cxener uenoBeka», «llumeBaputensHas cucrema», «KpoBeHocHast cuctemay, «JlpixatenpHas cucrtemay, «HepBHas
cucreMay, «Koxay, «Mplleqnas cucremay, «BolaenurenbHas cucteMay, « JHAOKpUHHAs cucteMay, « CTpOeHHE MBI,
«MmmyHuTer», «KumeunononoctHeley, «CxemMa nHTaHUS pacTeHHi», «KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHune ruzips», «CTpoeHue I1aHapun», «BHyTpeHHee cTpoeHe N0 IeBOro uepss», «HepBHas cuctema
pbiO», «HepBHast cucrema msrymikn», «HepBHasi cucrema npecmbikarommxcs», «HepBHas cucrema nrumy, «HepBHas
cHCTeMa MIICKONUTAIONMX», «HepBHast cucreMa uenoBekay, «Peduiekcey.

OOGopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl OJHOKISTOYHBIX OPraHM3MOB, MHKpOIpenapaThl TKaHEH,
PaKOBUHBI MOJIIIOCKOB, KOJUIEKIIMM HACEKOMBIX, WITIOKOXKHX, *HBbIE SK3EMIULIPbl KOMHATHBIX pacTeHuil, repdapuu
pacTeHMil pa3HbIX OTHEJIOB, BIa)KHbIE MpenapaThl )XKUBOTHBIX, CKEIEThl IO3BOHOYHBIX, KOJUIEKIMHM OECIO3BOHOYHBIX
KHMBOTHBIX, CKEJNET 4YeloBeKa, O00OpyHOBaHHE IS NEMOHCTPALMH IIOYBEHHOTO W BO3AYLIHOIO INUTAHHUS PACTCHUH,
paclueruieHus Kpaxmaia U OeJIKoB IoJ JeHCTBHEM (EepMEHTOB, 000pyIOBaHKE I AEMOHCTPALUH OIIBITOB 110 U3MEPEHUI0
KHU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX JIBM)KEHNH, MOJIEIH TOJIOBHOTO MO3Ta Pa3JIMYHBIX KUBOTHBIX.

JlaGopaTopHas pa6ota «lI3yueHne TkaHel pacTeHUID.

JlaGopaTopHas pa6oTa «lI3ydeHne TKaHeH )KUBOTHBIX).

JlaGopaTopHast paboTa «/3ydeHue OpraHoOB IIBETKOBOT'O PACTEHH».

Tema 10. PazMHoKeHMe U pa3BUTHE OPTAaHU3MOB

DopMBI pa3MHOXKEHHUSI OPTaHU3MOB: Oecronoe (BKIII0Yast BETETATHBHOE) U MOJOBOE. BHIIBI Oecrionoro pa3MHOKEHUS:
TIOYKOBAHHME, CIIOPYJLILNS, ()parMeHTaINs, KIIOHHPOBAaHHE.

[TonoBoe pasmHOkenue. [lonoBeie kieTkw, win ramersl. Meitos. Craaum Meiiosa. IloBemeHme xpoMocoM B Meio3e.
Kpoccunrosep. buonmornueckuil cMmbIci Mel03a W MOJIOBOro Ipouecca. Meio3 U ero Mecro B >KM3HEHHOM IIMKIIE
OpPTaHU3MOB.

[IpenzapoapimieBoe passurue. 'amerorenes y xuBOTHbIX. [lonmoBele skenme3sl. OOpa3oBaHME M Pa3BUTHE ITOJOBBIX
kietok. CrepmaToreses u ooreHe3. CTpOCHHE MOMOBBIX KIIETOK.

OnmogoTBOpeHNe W AMOPHOHATBHOE Pa3BUTHE JKUBOTHBIX. CIOCOOBI OIDIOJOTBOPEHUS: HAapyXKHOE, BHYTPEHHEE.
[TapTenorenes.

WNupuBuayansHOE pa3BUTHE OPTaHU3MOB (OHTOreHe3). DMOPHONIOTH — HayKa O Pa3BUTHH OpTraHU3MOB. Mopghoeenes —
00Ha U3 2naeublx npobaem s3mépuonocuu. Konyenyus mopgoecenos u moodenru mopghocenesa. Cramum >3MOpHOTeHE3a
XKHUBOTHBIX (Ha mnpumMepe isrymkw). [pobnenme. Tumel apobnenus. [Jemepmunuposannoe u HeOePMUHUPOBAHHOE
opobaenue. Bnacmyna, munvr  6racmyn. OCOOCHHOCTH OpPOOJICHWS MJICKONMHUTAIOMIMX. 3apOABIIIEBBIC  JUCTKH
(racTpymsiumst). 3akiazka OpraHoB M TKaHEH M3 3apOJBIIIEBBIX JHCTKOB. B3amMHOe BIHSHHE YacTell pa3BHUBAIOIIETOCS
3apozapinia  (3MOpHOHANBHAS WHAYKIMSA). 3akjajka IUlaHa CTPOCHWS JKMBOTHOIO KaK pe3ylbTaT HepapXHUecKuX
B3aMMOJICHCTBUI T'eHOB. BiusiHue Ha SMOpHOHANBEHOE Pa3BUTHE PA3IMYHBIX ()AKTOPOB OKPYXKAIOLIEH CPEIIBI.



Poct u pasBurne kuBOTHBIX. I[locToMOpHoHanbHBIH mnepuon. IIpsiMoe W HempsiMoe pas3BuTHe. PasButme c
MeraMopdo30oM y OecrO3BOHOYHBIX M IT03BOHOYHBIX JKHBOTHBIX. bHonornueckoe 3HaueHHWEe IMPSAMOrO M HEMPSMOTo
pa3BUTHS, UX paclpocTpaHeHHe B mpupose. THIbl pocTa )KUBOTHBIX. DaKTOPHI PETYIAIMN POCTA KUBOTHBIX M YEJIOBEKa.
Cramuu mocTaoMOpPHOHAIFHOTO Pa3BUTHS Y J)KUBOTHBIX M 4elloBeKa. [lepronsl oHTOreHe3a uyenoBeka. CtapeHHe M cMepTh
KaK OMOJOrM4ecKHe MpPOLECCHI.

PasmHOXXeHne U pa3Butue pacreHuil. ['ameropur n ciopodur. Melio3 B KHU3HEHHOM LHMKIIE pacTeHnii. OOpa3oBaHue
crop B mporecce Meio3a. ['ameroreHe3 y pacteHnid. OIuiofoTBOpEHUE U Pa3BUTHE PACTUTENBHBIX OpraHu3MoB. J[BoitHOe
OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuid. OOpa3oBaHKE U Pa3BUTHE CEMEHH.

MexaHu3MBI peryIIi OHTOT€He3a Y PACTEHHUH U JKUBOTHBIX.

JeMoHcTpanuu

Ioptpersr: C. I'. Haammn, X. [lIneman.

Tabmupr w cxembl: «BereratnBHOe pa3MHOXeHHE», «Tumbl Oecrmomoro pasMHOXKEHHs», «Pa3MHOKeHHE
XJIaMUJIOMOHAJIb», «Pa3MHOXeHue 3BrieHbl», «PasmMHOXkeHue Tuape», «Mehos3», «XpomocoMbl, «I['ameToreHesy,
«CTpoeHue sMLEKIETKH M clepMaro3ouaa», «OCHOBHBIE CTaJMU OHTOreHe3a», «lIpsMoe M HempsMoe pa3BUTHEY,
«Pa3BuTtHe Mmaiickoro xyka», «Pa3Butue capaHum», «Pa3Butue ISATyIIKNY, «/[BOWHOE OIUIOAOTBOPEHHE Y LBETKOBBIX
pacrenuit», «CTpoeHHE CEeMSH OTHOAOJBHBIX M JBYAOJIBHBIX pacTeHHi», «JKM3HEHHBIH IMKI MOPCKOH KaIycThl»,
«Ku3HeHHBIN UK MXay, « KU3HEHHBIN [TUKJI AIOPOTHUKAY, « KU3HEHHBIN ITUKJI COCHBDY.

OOopy/oBaHue: CBETOBOM MHUKPOCKOI, MUKpPOIpEnapaThl SHIEKIETOK W CIepMaTo30Ma0B, Mojenb «LIukin pa3BuTHS
JIATYILIKID).

JlaGopaTopHas pa6ota «lI3ydeHue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MHUKpOIIpenapaTax.

IIpakTHyeckas padora «BrIsiBIeHNE TPU3HAKOB CXOACTBA 3aPOABIIICH TO3BOHOYHBIX KUBOTHBIXY.

JladopaTopHasi pa6oTa «CTpoeHHEe OPraHOB PA3MHOXKEHUS BBICIIIUX PACTEHHI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M N3MEHYNBOCTH OPraHU3MOB

Hcropusi CTaHOBIIEHUSI U Pa3BUTHS TeHETHMKH Kak Hayku. Paborel I. Menpens, I'. ne ®pwuza, T. Moprana. Poip
OTeYeCTBEHHBIX y4€HBIX B pa3Butuu reneruku. Padorel H. K. Kombuosa, H. 1. BaBunosa, A. H. benoszepckoro, I'. JI.
Kapreuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TE€HETHUECKHE MOHSITUS M CHUMBOJIBL. [ OMOJIOIMYHBIE XPOMOCOMBI, AJIJIEIbHBIE TEHbI, aJbTEPHATHUBHBIC
MIPU3HAKY, JIOMHUHAHTHBI M PELECCUBHBI NPU3HAK, I'OMO3UT0Ta, IE€TEPO3UroTa, YMUCTass JIMHHSA, TMOPHIbI, T'€HOTHII,
¢denotun. OCHOBHBIE METObI ICHETUKH: THOPUIOIOTHYESCKHIH, IUTOIOr MYECKHIH, MONEKYIIPHO-TEHETHICCKHH.

JdemoHcTpanuu

Hoptpersr: I. Mennens, I'. ne @pus, T. Mopran, H. K. KonsroB, H. 1. BaBunos, A. H. benosepckuii, I'. /I.
Kapreuenko, 10. A. ®unmnuenko, H. B. Tumodees-Pecockuii.

TaGmuue! 1 cxeMbl: «MeToabl TeHeTHKI», «CXEeMBI CKPEILUBAHMSDY.

JlaGoparopHasi padota «/Ipo3oduia kak 00bEKT FeHETUUECKUX HCCIIeIOBAHUIY.

Tema 12. 3aKoHOMePHOCTH HACJIEACTBEHHOCTH

Monorubpuaaoe ckpemuBanue. [lepBbiit 3akoH MeHJenss — 3aKOH €IUHO00pas3us TMOPUIOB MEPBOrO IMOKOJICHHS.
[IpaBuno nomuHupoBanusa. Bropoli 3akoH MeHznenss — 3aKOH paclIEIUIEHUs Mpu3HakoB. LluTonmormueckue OCHOBBI
MOHOTHOPHIHOTO CKpEIIMBaHMA. [ MIIOTe3a YHCTOTHI raMer.

Ananmmupyrouee ckpemusanue. [IpoMexxyTouHbIi XapakTep HAacleA0BaHUs. Pacienienne npu3HakoB P HEMOTHOM
JOMHWHHUPOBaHHH.

JurubpumHoe ckpemmBanue. Tpernit 3akoH MeHnmenss — 3aKOH HE3aBHCHMOTO HACIEIOBAHMSA IIPU3HAKOB.
[{uronornyeckue OCHOBBI AUTHOPUIHOTO CKPEITMBAHHA.

CueruleHHoe HacienoBaHue mpu3HakoB. Paborer T. Moprana. CrensieHHOe HaclelOBaHHE TI'€HOB, HapyIICHHE
CIIETUIEHHS MEKAY TeHaMH. XPOMOCOMHAs TEOPHs HACJIEACTBCHHOCTH.

I'eneTtrka moia. XpOMOCOMHBIN MEXaHHU3M OIPEHeNeHHs oja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBL. | OMOraMeTHBIH 1
reTeporaMeTHBIN 1MoJl. ['eHeTnueckas CTpyKTypa HOJIOBBIX XpoMocoM. HacnenoBanue MpH3HAKOB, CIEIUIEHHBIX C TTOJIOM.

l'enotun xak wnenoctHas cucreMa. [lneloTponusi — MHOXKECTBEHHOE JAEUCTBUE T'eHAa. MHOMKECTBEHHBIM aJUIEIU3M.
BsanmopneiicTBue HeayuenbHBIX TeHOB. KoMimiemeHTapHOCTh. DnmcTas. [lommmepust.

I'eHeTnuecknii KOHTPOJb Pa3BUTUSI PACTEHHH, J>KMBOTHBIX M HYEJIOBEKa, a TaKXKe (DPU3MONOrMYECKHX IPOLECCOB,
TIOBE/IEHHS U KOTHUTUBHBIX (pyHKInit. ['eHeTnueckne MexaHn3Mbl CHMONOTreHe3a, MEXaHU3Mbl B3AaUMOICHCTBHS «XO3UH —
MapasuT» U «XO3IWH — MHUKpOOMOM». I'eHeTHueckrne acreKThl KOHTPOJIS W M3MEHEHHs HACJIeACTBEHHON MH(OpManuu B
TIOKOJICHUSIX KIIETOK 1 OPTaHU3MOB.

JeMoHcTpanuu

Ioptpersr: I'. Menaens, T. Mopras.



Tabmupr u cxemsl: «llepBelii M Bropoil 3akoHBl Menpens», «Tpernit 3akoH MeHnens», «AHanMU3upyromee
ckpemmBanue», «Henomnoe nomuHmpoBaHue», «CHEIUICHHOE HACleOBaHHE INPH3HAKOB Yy Apo3odwmiiel», «IeHeTHka
noma», «Kapnotun denoeka», «Kapuorun pposzodune»y, «Kapuotunm nrumpb», «MHOKECTBEHHBIH —aJIEIH3M»,
«B3anMopenicTBrE TEHOBY.

OOopynoBaHue: MOZENb ISl EMOHCTPALMK 3aKOHOB €IMHOOOpa3nsi THOPHUIOB MEPBOrO MOKOJICHHS U PacIICIUICHUs
MIPU3HAKOB, MOJENb I JEMOHCTPAllMM 3aKOHA HE3aBHCHUMOIO HAcJelOBaHUS IPU3HAKOB, MOJENb Ul JIEMOHCTPALMU
CIIETUIEHHOTO HACJI€0BaHuUs IPU3HAKOB, CBETOBOH MHKPOCKOI, MUKpoIpenapar: «Jlpo3oduiay.

IIpaxkTuyeckast padora «l13ydyeHne pe3yapTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y JPO30(DHIBIY.

IIpaxkTuyeckast padora «l13ydeHne pe3yabTaTOB AUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(DHIBIY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYNBOCTH

BzanmopeiictBue renotuna u cpeasl npu ¢opMmupoBaHun QeHoTHna. M3MeHYMBOCTH NpU3HAKoB. KauecTBeHHBIE M
KOJINYECTBEHHBIE MPU3HAKH. BUIbI H3MEHUMBOCTH: HEHACIEICTBEHHAS U HACIIEACTBEHHASL.

MopudukanuoHHas H3MEHYMBOCTh. Ponb cpeabl B (OpMHUpPOBaHMM MOAM(UKAIMOHHOW H3MeHuMBOCTH. Hopma
peakiyu TMpu3Haka. BapuanuoHHBIH psg u BapuarmonHas kpuBas (B. Horanncen). CBoiicTBa MoauHKaIMOHHON
HW3MEHYHUBOCTH.

I'eHoTunMueckas u3MeHUNBOCTh. CBOMCTBA T€HOTUITMUECKON M3MEHYMBOCTH. BHABI T€HOTUITMYECKOH M3MEHYMBOCTH:
KOMOHMHATHBHAsI, MyTallHOHHASI.

KomOuHaTHBHAs HW3MEHYMBOCTH. MelH03 W MOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOM W3MEHUMBOCTH. Poib
KOMOWHATUBHOIM N3MEHYMBOCTH B CO3JJAHUH T'€HETUYECKOI0 pa3HOo00pa3us B Mpejiesiax OJAHOr0 BUJA.

MyraIlI/IOHHaH N3MCEHYUBOCTD. BPI}II)I MyTaLIHﬁ: IF'C€HHbIC, XPOMOCOMHBLIE, TCHOMHLIC. CIoHTaHHBIE U HHAYOUPOBAaHHBIC
MyTaluu. H}]CpHBIC U OUTOIUIa3MaTHYICCKUE MYTallUu. CoMaTHYECKHE U ITOJIOBBIE MYyTaluu. HpH‘IHHI)I BO3HUKHOBCHUS
MyTanuid. MyTareHs! ¥ UX BIMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipoliecca. 3aKOH TOMOJIOTHYECKUX
psAaoB B HaciencTBeHHoU usmeHunBocT (H.M. BaBunoB). BHesiepHas H3MEHUYMBOCTD U HACTIEICTBEHHOCTb.

Dnueenemura u 5NULEHOMUKA, POb INULEHEMUYECKUX PAKMOPO8 6 HACICO08ANHUU U USMEHYUBOCTIU (PEHOMUNUYECKUX
NPU3HAKO8 ) OP2AHUIMOS.

JdemoHcTpanuu

IToprpersr: I'. ne ®pus, B. Uoranncen, H. 1. BaBuios.

Tabnuup! 1 cxembl: «Buabl ©3MEHUHMBOCTHY», «MOIU(QHUKAIIMOHHAS U3MEHYUBOCTBY, « KOMOMHATHBHAS N3MEHYUBOCTDY,
«Meiio3», «OmionoTBopeHue», «I eHeTH4ecKre 3a00JIeBaHus YeNoBeKa», « BUIbl MyTauii».

OOopy/oBaHue: XKUBbIE U TepOapHbIC SK3EMIUIIPbl KOMHATHBIX PacTeHWi, pUCyHKH ((ororpaduu) KHUBOTHBIX C
pa3IUYHBIMHU BUAAMH U3MEHYHUBOCTH.

JlaGoparopHasi pa6ora «lccienoBanue 3aKOHOMEPHOCTEH MOIU(UKALMOHHOW HW3MEHYMBOCTH. [locTpoeHue
BApUALMOHHOIO psAJla ¥ BAPUALIMOHHON KPUBOI».

IIpakTuyeckast padora «Myraiuu y 1po30duiibl (Ha TOTOBBIX MHKPOIIPENapaTax)y.

Tema 14. 'eHeTHKA Yea0BeKa

Kapuorun uenoBeka. MexayHaponHas mporpamMMa HCCIEOBaHUS T'€éHOMa 4enoBeka. MeToabl M3y4eHHs TeHETHKH
YelnoBeKa: TIeHEAJOTMYECKUH, OJNM3HEIOBBIH, IMTOTCHETHYECKUH, MOMYJISALIHOHHO-CTATHCTUYECKHH, MOIEKYISIPHO-
reHeTndeckuii. CoBpeMEHHOE Olpe/ieleHle TeHOTHUIA: TOJTHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHCIIE
¢ momompio [II[P-ananu3a. HacnencrBennsie 3aboneBaHus denoBeKa. | €HHBIE W XPOMOCOMHEIE OONIE3HH YeJOBEKa.
Bbone3nu ¢ HacneACTBEHHON MPEApacloaoKeHHOCThI0. 3HaUEHHE MEJUIIMHCKON TeHETHKH B TPEJOTBPAILCHUN U JICYCHUU
TEHETUYECKHX 3a00JeBaHMN denoBeKa. MeAnKo-TeHeTHUecKoe KOHCynbTHpoBaHue. CTBonOBbIE KieTKH. [loHsTne
«TEHETHYECKOr0 TPy3a». DTHUECKHE aCIEKThI UCCIEAOBaHUI B 001aCTH pelaKTHPOBAHUS TEHOMa M CTBOJIOBBIX KJIETOK.

I'eneTnueckre (GaxTopbl MOBBIICHHON YYBCTBHTEIBHOCTH YeJOBeKa K (DU3MUYECKOMY W XMMHYECKOMY 3arpsS3HEHHIO
OKpyXxaromiei cpezpl. ['eHeTHuecKas npepaciooKEHHOCTh YEJIOBEKa K MaTOIOTHsIM.

JdemoncTpauun

Tabmumps! n cxemsl: «Kapuotnn denoBeka», «MeToabl M3y4eHHsI TEHETUKN deloBeKka», «I eHeTnueckue 3aboneBaHus
YEJIOBEKaY.

IIpakTuyeckas padora «CocTaBieHHE U aHAIHU3 POAOCIOBHOM».

Tema 15. Cetekuusi OpraHu3MoB

JloMecTuKamss W CeNeKIWa. 3apoXIeHWe CeleKmu W noMecTukanuu. Ydenme H. 1. BasumoBa o LlenTpax
MIPOUCXOXKAECHAS W MHOr000pasusl KyJIbTypHBIX pacTeHuil. Pomp celeknmu B CO3JaHHM COPTOB DPACTEHWH M TIOPOT
KUBOTHBIX. COpT, IOpO/a, mTaMM. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOH m3MenunBocTr H. . BaBuioa, ero
3HA4YEHHE JUTS CEJICKIMOHHON paboThI.



Meronp! ceneKIMOHHON pa®oThl. VICKYyCCTBEHHBIH OTOOpP: MAcCCOBBIM M MHIMBUAYAJIbHBIA. DTanbl KOMOHMHAIIMOHHOMN
ceneknyy. VcnpITanue Mpou3BOANUTENEH 10 TOTOMCTBY. OTOOp 1O TEHOTHUITY € TIOMOIIBIO OLIEHKH (PEeHOTHIIAa TOTOMCTBA U
0TOOp 1O reHoTHuITy ¢ momolnsio ananmm3sa JJHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ CEJIeKIMOHHOH paOoThl. PanuianiioHHBI M XMMHWYECKMH MyTareHe3 Kak
WUCTOYHHK MYTallMid y KyJAbTYPHBIX (OpM OpraHn3MoB. lcmonb30BaHHE TE€HOMHOTO pPEIAKTUPOBAaHHMS W METO/IOB
pexomOuHanTHEIX JIHK 17151 moydeHus: HCXOTHOTO MaTepHaia JUisl CeNeKINH.

[onyuenne mnonuuionnoB. BHyTpuBMmoBas ruOpuamnzanus. BiIM3KOpOACTBEHHOE CKpEIIMBAHWE, I WHOPUIWHT.
HepozacrBenHoe ckpenBanue, Win ayrOpuauHr. ['eTepo3uc M ero mpuyuHbL Vcnonb3oBaHWe TreTepo3uca B CENEKIHH.
OtnanénHas rubpuamsanms. Ilpeomonenne Oecrioansi MEXBHIOBBIX THOPHAOB. J[OCTIKEHUs CENEKUUH PACTEHUH |
YKUBOTHBIX. «3e1éHas pegooyusLy.

CoxpaHeHHe M M3ydeHUE I'€HETHYECKUX PECYPCOB KYIBTYPHBIX PACTEHHH M MX JUKHX POJMYEH JJIsl CO3JaHUs HOBBIX
COPTOB M THOPUIOB CENbCKOXO3IHCTBEHHBIX KYIbTYp. M3yueHue, coXpaneHue u ynpasieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3ANUCMEEHHBIX U NPOMBICTIOBBIX HCUBOTMHBIX 8 YEAX YAVUUEHUA CYWeCmEYIoWux U CO30aHUs HOBbIX NOPOO, TUHUL
U Kpoccos, 6 MOM 4Yucie ¢ NpUMeHeHueMm COBPeMEHHbIX MemoO08 HAYUHLIX UCCIe008aHull, Nepedogvlx uoel u
nepcneKmuGHbIX MexHOoN02UlL.

JeMoHcTpanuu

IToptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, I1. I1. JIykesinenko, b. JI. Acraypos, H. bopnoyr, 1. K.
Bbenses.

Tabmuusl 1 cxeMmbl: «LeHTpBI MPOUCXOXKAEHUSI U MHOro00pa3us KyJAbTYPHBIX PacTeHH», «3aKOH I'OMONOTHYECKHX
PSI0B B HACIIEACTBEHHON M3MEHUMBOCTHY, «MeToabl cenekunn», «OtnanénHas ruopuauzanus», «MyrareHesy.

JlaGopaTopHas padota «lI3ydeHne cOpToB KYIbTYPHBIX pACTEHHI U MOPOJ JOMAIIHUX KUBOTHBIX).

JlabopaTopHas padota «lI3ydeHre METOIOB CeNeKINN PACTCHUI.

IIpakTHyeckast padora «IIpuBuBKa pacTeHHi».

Ikekypeusi «OCHOBHBIE METOABI M JOCTHKEHMS CEJEKIMM PACTEHWH M KUBOTHBIX (HA CENEKIHOHHYIO CTAaHLHIO,
IUNIEMEHHYIO (pepMy, COPTOMCIIBITATENbHBIH y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JIAOOPATOPHIO arpOyHHBEPCUTETA HIIH
HAyYHOT'O LIEHTPA)».

Tema 16. buoTexHo10rusi 1 CHHTeTHYeCKasA OMOIOTHs

OOBeKTH, HCHONb3yeMble B OHOTEXHONOIMH, — KJIETOYHbIE M TKAaHEBbIE KYIbTYPhl, MHKPOOPTaHU3MBI, HX
XapakTepucTuka. TpaaunmoHHas OMOTEXHOJNOrHA: XjeOoledeHHe, MONy4eHHEe KHUCIOMOJIOYHBIX IPOMYKTOB, BUHOICIHE.
Muxkpobuonorudeckuii cuHre3. OOBEKTBI MHUKPOOHOJIIOrMYECKUX TexHonoruid. [Tpon3BoncTBo Oelika, aMHUHOKHCIOT |
BUTAMUHOB.

Co3iaHue TEXHONOTHMM M MHCTPYMEHTOB IIEJICHAIPABICHHOIO M3MEHEHHUS M KOHCTPYHPOBAHHsS I'€HOMOB C LEJIBIO
TIOJTY4EHHsI OPTAHU3MOB M UX KOMIIOHEHTOB, COJEPKaIllMX HE BCTpEYaroIIuecs B IPHUpoAe OMOCUHTETHYECKHE Y TH.

Krnerounas umkeHepus. MeToabl KyabTyphl KJIETOK M TKaHEH pacTeHWH M >KuBOTHBIX. Kpmobanku. Comatndeckas
ruOpumu3anysl W COMAaTU4ecKuid SMmOpuoreHe3. lcronb3oBaHME TaIUIOWAOB B CENIEKIMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumer. Vcnonbsosanue MOHOKIOHANLHBIX U NOTUKIOHANLHLIX anmumen 8 meduyune. VIcKyccTBEHHOE
OIUIOIOTBOPEHUE. PEKOHCTpyKIMS SIMIEKIETOK U KIOHHPOBAaHME JKUBOTHBIX. MeETOA TpaHCIUIAHTallMU sAep KIETOK.
Texnonozuu 0300po6eHUs, KYIbMUSUPOBAHUA U MUKPOKIOHATLHO20 PA3MHONCEHUS CENIbCKOXO3AUCMBEHNBIX KYIbMYP .

XpoMOcOMHasi W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W KOHCTpyupoBaHHe pexomOmHaHTHBIX JIHK.
Co30anue mpanceennvix opeanu3mos. JJoOCTIXEHU U TIEPCIIEKTHBBI XPOMOCOMHOM M TeHHOM MHXXEHEPHH. DKOJIOIMIECKUE
1 3THYECKHE NTPOOIEMBI TEHHOW HHXECHEPHUH.

Menuuutackue OuotrexHonoruu. [loctreHomuas nudposass memunuHa. [1LP-muarnHoctika. MeTaGonoMHbIN aHaIu3,
TEHOLICHTPUYECKUI aHaJIN3 IPOTEeOoMa YeNIOBEKa JUIsl OLICHKH COCTOSIHUS €r0 370pOBbs. VICIONb30BaHNE CTBOIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-OuoumkeHepust yisi pa3paOboTku (YHIAMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH,
CO3JaHUSI KOMIUIEKCHBIX TKAHEH COYETaHHEM TEXHOIOTHI TpEXMepHOro OMONpHMHTHHTA W cKadQOIauHTa Ul PEeIeHU]
3a[a4 MepCOHATN3UPOBAHHON MEANIHHBL.

Co3maHne BEKTOPHBIX BAaKIMH C IENbI0 OOecneueHrss KOMOMHHMPOBAHHOM 3ammThl oT Bo3Oymuteneit OPBU,
YCTAQHOBIICHHE MOJEKYISIPHBIX MexaHn3MoB (yHkuuonupoBanusi PHK-comepxammx BupycoB, BBI3BIBAIOIUX 0C000
OITacHbIE 3a00JIEBAHUS YETIOBEKA U )KHUBOTHBIX.

JdemoncTpauun

Tabmuer u cxembl:  «lcnonb30BaHHE MHUKPOOPTAaHM3MOB B IPOMBIIUIEHHOM TPOHM3BOACTBE», «KieTouHas
HHXeHepus», «[ eHHas HHXEeHepUs.

JlaGopaTopHasn pa6ota «lI3ydeHrne 00beKTOB OMOTEXHOIOT HII.

IIpakTuyeckast padora «IlomydeHne MOTOYHOKHUCIBIX TIPOAYKTOBY.



BKCKprI/ISI «buorexHomOrNsA — BaKHEHIIAS MMpOMU3BOAUTCIIbHAA CHUJIa COBPEMCHHOCTH (Ha OHOTEXHOIOTNYECKOE
MIpONU3BOJACTB O) ».

11 KJIACC

Tema 1. 3apo:kaenne U pa3BuTHE IBOJIONUOHHBIX MPEICTABJIEHUIH B 0H0JI0rUI

OpomornmonHast Teopust Y. [lapBuHa. [Ipennockliku BOSHUKHOBEHUS AapBUHU3MA. JKU3Hb 1 Hay4Has AESTEIbHOCTH Y.
JapBuna.

JBwxympie cwibl SBomonud BupoB 1o Y. JlapBuHy (BBICOKAas HMHTEHCHUBHOCTb Pa3MHOXKEHHUSI OpPTraHH3MOB,
HacJIeJICTBEHHAs! N3MEHUMBOCTh, OOpb0a 3a CyIeCTBOBAaHHE, €CTECTBEHHBIN U HICKYCCTBEHHBIN 0TOOD).

Odopmiienne cuHTeTHdeckold Teopun sBomronmu (CTD). HeiitpanbHast Teopus osBomonmu. CoBpeMeHHas
SBOJIIOLIMOHHAS OMONOrUsl. 3HAYEHHE SBOJIOIMOHHOMN Teopruu B POPMHUPOBAHUHN €CTECTBEHHO-HAYYHOH KapTUHBI MUpA.

JeMoHcTpanuu

IToptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. Hapsun, C. C. YerBepuxos, U.
. llImanwrayzen, Jx. Xonneitn, [. K. benses.

Tabmuupl n cxemsl: «Cucrema sxuBoit npupoabl (o K. Jlunaew)», «JlectHuna sxuBbIx cymectB (o Jlamapky)y,
«Mexann3M (opMHpOBaHUSI MPUCIIOCOONIEHMH y pacTeHMi W KMBOTHBIX (rmo Jlamapky)», «Kapra-cxema mapuipyra
nyremectBus Y. JlapBuHa», «Haxomkm Y. [lapBunan, «®opmbl 06opsObl 3a cymiectBoBanue», «Ilopomsl romyoOeit»,
«MHoroo0pasue KyIbTYpHBIX (hOpM KarmycTbl», «[lopoapl ToManiHuX )KUBOTHBIX», «CxeMa o0pa3oBaHuUs HOBBIX BUJIOB (110
Y. Japsuny)», «Cxema COOTHOIICHHS ABMXYIIUX CHJI 3BONIOLUN», «OCHOBHBIE MOJOKEHHS CHHTETUYECKOH TEOpHH
IBOJIIOLIUI.

Tema 2. MukposBoaonus 1 eé pe3yabTaThl

HOHyHHHI/IH KaK 3JIEMCHTapHasaA €JUHUIA 3BOJJIOIUUA. COBpCMCHHbIC METOAbI OLICHKHW I'CHCTHYCCKOI'O pa3HOO6paBI/Iﬂ H
CTPYKTYpbl momyisiuid. 3MeHeHne reHooHIA TOMYNISMM KaK »JJIEMEHTAPHOE OHBOJNIOIMOHHOE SIBJICHUE. 3aKOH
reHetudeckoro paBHoBecus [[x. Xapau, B. BaiinGepra.

DremMeHTapHble (akTopbl (ABMKYIIME CHJIBI) 3BOJIONMH. MyTanmoHHbI nporecc. KoMOMHATUBHAS M3MEHYMBOCTD.
Hpeiid reHoB — ciy4aliHple HEHANpaBlICHHbIE U3MEHEHHS YacTOT ajuieniei B monymsuusx. Jddexr ocHoBarens. Dpgexm
oymuiiounozo eopaviuka. CHudiCeHUe 2eHemuyeckozo pasHooopasus: npuuumsl u ciedcmeud. Ilposenenue ghgexma
Opetigha eenos 6 borvuux u Manvix nonyasyusx. Murpauuu. M3onsuust nomynsiumid: reorpaduueckas (mpocTpaHCTBEHHA ),
Ouonoruueckas (pernpoayKTUBHasL).

EcrectBenHblii oTOOp — HampaBisitomuii  ¢daxkrop 9Bonronud. @DOpMbI  €CTECTBEHHOrO O0TOOpa: JIBMIKYIIWH,
CTaOWIM3UPYIOLIUIA, pa3pbiBatoluii (au3pynTuBHbI). [lonoBoit oTOop. BO3HMKHOBEHHWE M HSBOJNIOLUS COLMAIBHOTO
TIOBE/ICHHS KUBOTHBIX.

[prcnocoGeHHOCTh OpraHU3MOB KaK Pe3ylIbTaT MUKPOIBOIIOLMH. BOZHHMKHOBEHHE MPUCIOCOOIEHUH Y OpraHM3MOB.
Apomopdo3bl u uanmoasantaiyu. [IpuMepbl MPHCHOCOOICHU y OpraHu3MoB: Mopdonorudeckue, (usnonoruyeckue,
OuoxuMuueckue, nopeaeHdeckue. OTHOCUTENBHOCTD IPHCIOCOOIEHHOCTH OPraHU3MOB.

Bup, ero kpurepuu u cTpykTypa. Bunoobpa3oBaHue Kak pe3yibTaT MHUKPOIBONIOUUH. M30Is1Hs — KIF04YeBOi (GakTop
BujooOpa3oBanusi. I[lyth W crmocoObl  BUIOOOpa3oBaHUs: ajutonarpudeckoe (reorpauueckoe), CHUMIATPUUECKOES
(9KOIOTHYECKOE), «KMTHOBEHHOE) (ITOMUILTOUIN3AINL, THOpuAn3anys). JINTeThHOCTD SBOTIOIMOHHBIX TPOIIECCOB.

MexaHu3mbl HOPMHUPOBAHHST OUOIOTHYECKOTO Pa3HOOOpa3Hs.

Pornp 3BONIOIIMOHHON OMONOTHH B pa3pabOTKe HAYYHBIX METOIOB COXpaHEHHs OMopa3zHooOpas3ms. MHUKpOIBOMOIUS U
KODBOJIOIHS MApa3UTOB M UX X03seB. MexaHN3MBbl (JOPMHUPOBAHHUSA YCTOWYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPHOEI C
HEM.

JdemoncTpauumn

Hoptpersr: C. C. UerBepukos, 2. Maiip.

Tabnump! 1 cxembl: «MyTalOHHAS U3MEHYNBOCTDEY, «llomy smonHast CTpyKTypa Buaa», «Cxema MposIBICHUS 3aKOHA
Xapnu—BaiiaOepra», «/BmKymue CHIBI 3BOIIOMUNY, «IJKOJOTHMYECKas HW3ONAIMS TOMYISIHA CeBAaHCKOH (openmy,
«['eorpaduyeckas H30MANMSA JINCTBEHHUIBI CHOMPCKOW ¥ JIMCTBEHHHUIBI Jaypckon», «llomymsimoHHBIE BONHEI
YHUCIIEHHOCTH XWIIHUKOB M KepTB», «Cxema AeicTBHSA ecTeCTBEHHOro 0TOOpa», «PopMbl OOpHOBI 3a CyIIECTBOBaHME,
«WHnycTpuansHplid  MemaHusM»,  «KuBble — uckomaemble»,  «IIOKpOBHTENBCTBEHHAas  OKpacka  KHBOTHBIXY,
«IIpexynpexnaromas Okpacka >XHBOTHBIX», «Du3nonormueckue agantanum», «[IpucriocobIeHHOCTh OpraHm3MoOB U eé
OTHOCHTENBHOCTEY», «Kpurepmu Buma», «Bunmel-nBoifHukm», «CTtpykTypa BHma B mpupome», «CrocoOs!
BHpooOpazoBanus», «I'eorpaduueckoe BHI000pazoBaHue TPEX BUJIOB JIAHABIIIEH», «DKOJIOTMYECKOE BHI000pa30BaHUE
BHOB CHHUID, «[lomummonaer pactennii», «KamyctHo-peaednsiii TuOpum.



OOopynoBanue: repbapuil pacTeHHH, KOJJIEKIMM HACEKOMBIX, 4Yydesla NTUI M 3Beped ¢ NpHMEpaMHU Pa3IMIHBIX
MpUcriocoONeHnid, dydena NOTWI] M 3BEpei pa3HBIX BUIOB, repOapuyl pacTeHWil ONM3KMX BHIOB, OOpa30BaBIIMXCS
Pa3IMIHBIMH CHOCOOAMH.

JlaGopaTopHasi padoTa «BbIsBIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BUAA».

JlaGopaTopHasi padota «[IpucrocoOieHns opraHu3MOB U UX OTHOCHTENbHAS 11€1eCO00Pa3HOCTD.

JlaGopaTopHasi padora «CpaBHEeHHE BHIOB 110 MOP(OIOrHUECKOMY KPUTEPHUION.

Tema 3. MakpodBosonus 1 e€¢ pe3yJabTaThl

Meropl M3ydeHUs] MaKpOIBOJIOUWH. [laneoHTolornyeckne MeTonbsl M3ydeHHs 3Boitonmu. Ilepexonnbie (Gopmbl n
(UIIOreHeTHIECKHE PSIbl OPraHU3MOB.

Buoreorpaduueckne meronpl u3ydeHus osBoironud. CpaBHeHwe ¢uiopsl W (ayHbl MaTEPHKOB M OCTPOBOB.
Buoreorpaduueckue obmacti 3eMin. BUIpI-oHIEMHUKN U PETUKTHL.

DMOPHOIIOTHYECKHE U CPaBHUTEIFHO-MOP(OIOrHUECKe METOAbI M3Yy4EeHUs! DBONIONHU. | €HEeTHYeCKHe MEXaHU3MBI
SBOJIIOIM OHTOT€HE3a U MOSABJIEHNUS IBOIIOIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U aHAIOTUYHbIE OpTraHbl. PynuMeHTapHbIe
OpraHbl M aTaBU3Mbl. MOJEKYISIpHO-TeHETHUECKHE, OMOXUMHYECKUE U MAaTEMAaTHUECKUE METO/bI M3YYEHHUS SBOIIOLHH.
I'omonornynsie reHsl. CoBpeMEHHbIE METOIbI IIOCTPOCHUSI (DUITOTEHETHYECKUX JAEPEBbEB.

XpOMOCOMHBIE MYTaIlUH U 3BOJIIOLIUS T€HOMOB.

OOurue 3aKoHOMEpHOCTH (TIpaBWIIa) 3BONtONUH. [Ipunyun cmenvt @ynkyuil. HeoOpaTUMOCTh 3BONIONUK. AANTHBHAS
paauaius. HepaBHOMEpHOCTh TEMITOB 3BOJIIOLIUH.

JdemoncTpauuun

[Toptpetsr: K. M. Bap, A. O. Kosanesckwuii, @. Mroniep, 2. ['ekkensb.

Tabnuup! n cxembl: «DUIOreHETHYECKUH sl JIOMIAIN», «APXEONTEpPUKCY, «3Bepo3yOsie sepbl», «Creroredanby,
«Punnodute», «CeMeHHble nManopoTHUKWY, «buoreorpaduueckue 30HbI 3emi», «Jlpeli) KOHTHHEHTOBY, «PeluKThI»,
«HaganpHabIe CcTaguu 3M6pI/IOHaHbHOFO Pa3BUTHUA TTO3BOHOYHBIX KMBOTHBIX)», «["'oMoyoruuHple M aHaJIOTUYHbBIE OpraHbsI»,
«PynuMeHTBI», «ATaBU3MBD), «XPOMOCOMHBIE HaOOpHI 4YeOBEKa M HIMMMaH3e», «[J1aBHble HAIlpaBJIEHHs SBOJIOLUMY,
«O01mue 3aKOHOMEPHOCTH SBOJIOLIUI.

OOGopynoBaHue: KOJUICKIUH, TrepOapuu, MYISDKH HMCKONAEMBIX OCTaTKOB OPraHU3MOB, MYISDKH T'OMOJIOTHMYHBIX,
aHaJIOTUYHBIX, PyAUMEHTaPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxosxkaeHue U pa3BUTHE KH3HHA Ha 3eMule

HayuHnble rumoTe3sl MPOUCXOXKIEHUS XKU3HM Ha 3emuse. AOHOreHe3 M maHcrepMmus. [loHaydHble NpEACTaBICHUS O
3apOXKICHUM KU3HU (KpealMoHU3M). ['Urmore3a MOCTOSHHOTO caMO3apOoKACHUS KHU3HU U €€ ompoBep:keHue onbiTamMu .
Penn, JI. Cnanmannanm, JI. [Tacrepa. [Ipoucxoxaenue )Xu3HN U aCTPOOHOJIOTHSI.

OcHoBHBIE 3Tanbl HeOpraHudeckol sBomonuu. IlnanerapHast (reosoruyeckas) 3BOMIOLMA. XHMUYECKash 3BOIFOLIUS.
AOUWOreHHbIil cHUHTE3 opraHudeckux BemiecTB u3 Heopranmdeckux. Ombir C. Mummepa u . Opu. OGpasoBanue
nonuMepoB U3 MoHomepoB. KoarepBatHas runore3a A. M. Omapuna, runore3a nepBudyHoro OynboHa Jx. XonjeiiHa,
renetnyeckas runores3a I'. Mémnepa. Puboszumsi (T. Uek) u runoresa «mupa PHK» V. 'unbepra. ®opmupoBanue MeMOpaH
1 BO3HHUKHOBEHHE MPOTOKIIETKH.

Uctopus 3emiu um merompl e€ m3ydeHus. lIckomaemple OpraHM4YecKwe OCTaTKH. ['€0XpOHOIOrHS u e€ METOHBI.
OtHocuTtenbHas 1 aOCOMIOTHAsI TeOXPOHOIOrHs. ['e0XpoHOIOrnueckas Kaa: S0HbL, 9B, HEPUOABI, STOXH.

HauaneHble sTamel opranudeckoil 3pomioruu. IlosBieHHe M 5BOMIONMS MEPBBIX KICTOK. ODBOJIONHA MeTabonm3Ma.
BosnukHOBeHHE TepBBIX KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHAJIOT MEpBBIX Ha 3eMJIe COOOIIECTB.
CrpomaTonutsl. [IpokapHoTsl B yKapuOTHI.

[Iponcxoxnenue dSyKapuoT (cUMOUOreHe3). OBONIOIMOHHOE TPOUCXOKICHHWE BHPYCOB. lIpomcxoxmeHme
MHOTOKJIETOYHBIX OPTraHU3MOB. BO3HHKHOBEHHE OCHOBHBIX I'PYIIT MHOTOKJICTOUYHBIX OPTaHU3MOB.

OCHOBHBIE STalbl 3BOJIOIMU BbIcHIMX pacteHuidl. OcHOBHbIE apomopdo3bl pacrenuit. Bbixonm pacreHuii Ha cyiry.
[osiBNeHME CIIOPOBBIX pACTEHUH 1 3aBOeBaHKE NMHU Cymr. CeMeHHbIe pacTeHus. [Ipoucx o aeHne IBETKOBBIX PACTEHHA.

OCHOBHBIE STAIbl SBOIIOIUH KHUBOTHOrO Mupa. OCHOBHEIE apoMOop(O3bl KUBOTHBIX. Benackas dayna. KemOpuiickumit
B3pBIB — TIOSIBJICHHE COBPEMEHHBIX THUMOB. IlepBble XopmoBble >KMBOTHBIE. JKHM3Hb B BOZE. DBOIIOIMS MO3BOHOYHBIX.
[poncxoxnenne ampubuii u pernrrunuii. [IpoucxoxaeHne MIEKOMUTAOINX U NTHIL. [IprHIMIT KIIfoueBoro apoMopdosa.
OcBoenne 6ecriO3BOHOYHBIMA 1 TO3BOHOYHBIMH )KUBOTHBIMH CYIIIH.

PasButne xu3HM Ha 3eMie 1O dpaM W TIEpHOIaM: apXei, NMpoTepo30H, Maneo30d, Me3030d, KaifHo30H. OObmas
XapakTepUCTUKa KJIMMaTa W TEOJOTMYECKHX IporeccoB. [losBIEHHE W pacuBeT XapaKTepHBIX OPraHW3MOB.
VYraeobpa3zoBaHue: €ro yCIOBHS M BIMSHUE Ha Ta30BBIi COCTaB aTMOC(HEPHI.

MaccoBble BBIMHPAaHUSI — 3KOJOTMYECKHE KPH3HCHl mpouuioro. [IpHynmHBI W CIEICTBHS MACCOBBIX BBIMHPAHHH.
CoBpeMeHHBIH 3KOIOrHYecKnil Kpu3uc, ero ocodeHnoctu. [Ipodnema coxpanenus OnopazHooOpasns Ha 3emie.



CoBpemMeHHas cucteMa opraHudeckoro mupa. [IpunIume kiraccudukanuy opranu3MoB. OCHOBHBIE CHCTEMAaTHYECKHE
TpYIIIBI OPraHU3MOB.

JeMoHcTpanuu

IMoptpersr: @. Peau, JI. Cnamnannanu, JI. Iactep, U. . MeunukoB, A. Y. Onapun, k. Xonzgein, I'. Mémnep, C.
Munnep, I'. FOpu.

Tabmump! n cxembl: «Cxema onbita @. Penny, «Cxema ombita JI. ITactepa mo M3ydeHHIO camMO3apOXKICHUS KU3HNY,
«Cxema omeita C. Mwunnepa, I. IOpm», «Otambl Heopranudeckodl sBomoonuny, «l['eoxpoHomoruyeckas IIKauay,
«HauanpHble 3Tansl OpraHuYecKoi BOIIOIINY, «CXxemMa 00pa30BaHUsI SyKapuoT ITyTéM cuMOuoreHnesay, «Crucrema XHUBOH
npupons», «Ctpoenme Bupyca», «Apomopdo3sl pacreHuity, «PuHHOPHUTHY, «OIHOKIETOUHBIE BOJIOPOCIHY,
«MHOTOKJIETOUHBIE BOIOPOCII», «Mxm», «[lamoporHukm», «I onoceMeHHbIe pacTeHusD, « OpraHbl IBETKOBBIX PacTeHUID»,
«CxeMa pa3BUTHS )KUBOTHOI'O MHpPa», «ApoMop(o3bl KHBOTHBIX», «lIpocreiimmey», «KumednononoctHsie», «Ilmockue
yepBu», «UieHncronorue», «PeIOb», «3eMHOBOAHBIEY, «IIpecMbIkatomuecs», «[Ituupn, «Miekonuratomue», «PazButne
JKHU3HU B apXxeickoil apey, «Pa3BuTHe ®U3HU B IPOTEPO30ICKOM 3pey, «Pa3BuTHE KU3HU B Naneo3oiickoit spey, «Pa3Butue
JKU3HHU B M€3030MCKOM 3pey, «Pa3BuTue )Xu3HU B KaiiHO30MCKOM 3pe», «CoBpeMeHHasi CUCTeMa OPraHMYECKOr0 MUPay.

OOopynoBaHue: repdapun pacTeHUH Pa3lUYHBIX OTIEIOB, KOJJIEKIIMH HACEKOMBIX, BIIAJKHBIE TIpErapaThl )KUBOTHBIX,
PAaKOBHHBI MOJUTIOCKOB, KOJUIEKLIMH UIJIOKOXKHX, CKEJIEThl MMO3BOHOUHBIX JKMBOTHBIX, Yydena NTHUI U 3Bepell, KOJUIEKIUU
OKaMEHEJIOCTEeH, MOJIE3HBIX HCKOIAEMbIX, MYJISKH OPTaHUYECKHUX OCTaTKOB OpPTraHU3MOB.

Buprtyanbnas nadopaTopHasi padora «MonenupoBaHue onbiToB Muuiepa—tOpu 1o m3ydeHnto abuoreHHOro CUHTE3a
OpraHMYeCKUX COeTUHEHHH B TIEPBUYHON aTMochepe».

JlaGopaTopHas pa6ota «lI3ydeHre u onrcaHne UCKOMAEMBIX OCTaTKOB JIPEBHUX OPTaHU3MOB.

IlpakTnyeckas padora «/3yueHne ocCOOEHHOCTEH CTPOSHHUSI PACTEHHH pa3HBIX OT/IEIIOB.

IlpakTnyeckas padora «/3yueHne ocoOEHHOCTEW CTPOEHNUS TTO3BOHOYHBIX KHBOTHBIX).

Tema S. IIpoucxoxaeHue 4eJ0BeKa — AHTPOILOI€He3

Pa3nensl ¥ 3a1aun aHTPOMONIOT UK. MeTOo B! aHTPOIOIOTHH.

CraHOBJIEHHUE NPEICTABICHUH O MPOUCXOXKACHUH YesioBeka. Pennurnosnsie Bo33peHusi. CoBpeMeHHbIE HaydHbIE TEOPHH.

CxoncTBO yenoBeKka ¢ >KUBOTHbIMU. CHCTEMaTHYecKoe MOJIOKeHHE denoBeka. CBHIETENBCTBA CXOACTBA YEIOBEKA C
JKMBOTHBIMH: CpaBHHUTEIbHO-MOpdooruyeckue, >sMOpUoNoruueckue, (GU3nONOro-OMOXMMHUYECKHE, TTOBEACHUECKHE.
Otauuus denoBeka OT JKUBOTHBIX. [IpsMOX0kIeHHE 1 KOMITJIEKC CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rO0BHOrO MO3ra
1 BTOPOM CUTHAJIBHOM CUCTEMBI.

JBwxymie cuibl (hakTopbl) aHTpororeHesa: Ouolorudeckue, couuaibHbie. COOTHOIIEHHE OHOJIOrMYEeCKUX |
COLIMANIBHBIX (PaKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaquu aHTpOIOreHe3a. PaHHue yenoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYIbI) U PAHHUE MOHTHbI — O0IINe
MPE/IKK 4eTOBEKOOOpa3HbIX 00€3bsiH U JIIOZCH. ABCTPAIIONUTEKH — JBYHOTHE MPEAKH Jrofeid. UenoBeK yMenbli, mepBbie
W3TOTOBIICHUST OpyIuil Tpyda. YenmoBek NpsSMOXOASIIMKA M MEpBBIA BBIXOJ Jozeil 3a mpenenbl Adpuku. YenoBek
relaens0eprckuii — oOIui IpeoK HeaHIEePTATIBFCKOr0 YeIOBeKa M YeJIOBeKa pa3yMHOro. YeloBeK HeaHIepTalbCKUN Kak
BHJI JIIOJIEH XOJIOAHOro KInMaTa. YenoBek pa3syMHbIl COBPEMEHHOIO THIIA, JEHUCOBCKUI YEI0BEK, OCBOEHHE KOHTHHEHTOB
3a pepenamu A¢puxu. [laneoreHeTika U najaeoreHOMHKA.

OBOIIOLUS COBPEMEHHOI'0 YelloBeKa. EcTecTBeHHBIH OTOOp B TMOMYMANMAX denoBeka. MyTallMOHHBIM mporecc u
nonumopdusM. ITlomynsamoHHbIe BOJHEL, Apeli( TeHoB, MUrpanus U «3(pdeKT ocHOBaTeIs» B MOMYJLHUIX COBPEMEHHOTO
YeJI0BEKa.

Uenoseueckne pacel. llomstne o pace. bompmme pacel: eBpomeonaHas (€Bpa3uiicKas), aBCTpPaNO-HETPOUTHAS
(3KxBaTOpHMAaNbHAs ), MOHTOJIONIHAS (a3MaTCKO-aMepHUKaHCKasi). Bpems u myTu paccereHus 4enoBeka 1o rianere. EauHcTBO
YeJoBeYeCcKHX pac. HaydHas HecOCTOSTENbHOCTh pacu3Ma. IIpHcrocoONEeHHOCTh deNoBEKAa K Pa3HBIM  YCIOBHUAM
OKpyxaroliei cpezbl. BiusHue reorpaduyeckoii cpeabl U apeiida reHoB Ha MOp(HOIOTHIo 1 (HU3HOIOTHIO YEIOBEKA.

MexIUCIUILTHHAPHBIE METONbl B (pusnveckoil (OMOTOrMYecKOod) aHTPOMOIOrHU. DBOIIOIMOHHAS AHTPOMONIOTH M
TTAJICOAHTPOIIONIOT Ml  YEJIOBEUECKNX MOMYJSUHA. bHoconmanbHble HCcleoBaHMS TPHPOABI denoBeka. VccmemoBaHue
KO3BOJIOIMH OMOJIOTHYECKOT0 1 COIMAIBHOTO B YETOBEKE.

JdemoncTpauun

Ioptpetsr: Y. dapsuH, JI. Jluku, f. . Porunckuii, M. M. I'epacumos.

Tabmumbr u cxembl: «MeToOsl aHTPOMONOTHIY», «[ OJOBHOW MO3T UenoBeKay, «YelmoBeKooOpa3HbIe OOE3BSIHEBD,
«CKkener denmoBeKa M CKEJNeT IMMMIaH3e», «PymuMEHTbI W aTaBU3MBDY, «JIBWXKyIIME CHIIBI aHTPOIOTEHE3ay,
«OBOJIOIMOHHOE APEBO YETOBEKaY», «ABCTPANIOMUTEK», «UeIIOBeK yMemnbIiy, «UenoBeK MpsSMOXOMAIINi», «JleHuCOBCKuMit
yenoBexk» «Heannepraneip», «KpoManboHIb, «[Ipenkn yenoBekay, « Tambl HBOIIONIN YelI0BEKa», «Packl yesoBekay.

OOopynoBaHue: MYISDKH OKaMEHEIOCTEH, MpeIMETOB MaTepHalbHOW KyJIbTYpPHl NPEJKOB YENOBEKa, PENpPOAYKIHH
(poTorpadun) kapTHH ¢ MUPOIOTUISCKAMH 1 OUOICHCKAME CIOJKETaMHU MIPOMCX 0K ICHUS YeIoBeKa, POTorpadu HaX0I0K



HCKOIIAEMBIX OCTaTKOB YEJIOBEKAa, CKeJIeT YeJOBeKa, MOJETb ueperna 4YelnoBeKa W 4Yepena MIMMIIaH3€, MOJENb KUCTH
YeJI0BeKa M KUCTH MIMMIIaH3€, MOJIEIH TOpCa MPEIKOB YelIOBEKa.

JlaGopaTopHasi padota «/3ydeHne ocoOCHHOCTEH CTPOCHNUSI CKeIeTa YEJIOBeKa, CBI3AHHBIX C MPSIMOXOKICHHEM).

IpakTnyeckasi padora «/3ydyeHne HKOJIOrMYECKUX alalTalluid YeIOBEKay.

Tema 6. Jxonorusi — Hayka 0 B3aMMOOTHOLICHUSIX OPTraHN3MOB U HAIOPTrAaHM3MEHHBIX CHCTEM C OKPY:KAIOILei
cpenoit

3apokaeHue U pa3BUTHE dKojoruu B Tpynax A. ['ym6oneara, K. @. Pymwe, H. A. CeBeprioBa, O. ['ekkens, A. Tencu,
B. H. CyxauéBa. Pa3znens! u 3ajaun 3kosnoruu. CBsi3b 3KONOTHUU C JPYTUMH HayKaMU.

Meroapt okonoruu. IlomeBble HaOdrofeHHs. OKCHEPHUMEHTHI B OJKOJOTMU: TPHUPOIHBIE W J1abopaTopHBIE.
MogenupoBaHue B 9KOJIOTUH. MOHUTOPHHT OKPYKAFOIICH CPEIIbl: JIOKAIBHBIN, PErMOHANBHBIA U TI100aThHBIH.

3HavyeHHne SKOJIOrMYECKUX 3HAHUM /ISl YeNOoBeKa. DKOJIOTHIECKOe MUPOBO33PEHNE KaK OCHOBA CBSI3EH UEIOBEYECTBA C
nipupooi. @OpMUPOBaHHE IKOIOTMYECKOH KYABTYPHI M SKOJIOTHUECKOI IPaMOTHOCTH HACEIICHHSI.

JeMoHcTpanuu

[optpetsr: A. I'ym6onbar, K. ®@. Pynbe, H. A. Ceepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabnuup! u cxembl: «Pazaens! kogorum», «MeTos! 3Koorum», «Cxema MOHUTOPUHTA OKPYXKAIOLIeH Cpebly.

JladopaTopHnasi pa6ora «/3ydeHre METOI0B SKOJIOTUYECKUX UCCIETOBAHUNY.

Tema 7. OpranusmMsl U cpea o0NTaAHUS

Okonorndyeckue (GakToppl W 3aKOHOMEPHOCTH MX jAedcTBus. Kiaccudukanus 9SKoIorm4eckux (hakTopos:
abuoTtnyeckue, OMOTHYECKHE, aHTpornoreHHsie. OOIIMe 3aKOHOMEPHOCTH JEHCTBUS dKoNoruueckux (aktopos. IIpaBuio
muanmyma (K. Hlnpenrens, FO. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE H CTEHOOMOHTHBIE OPTaHU3MBI.

Abuornueckue ¢axropsl. CBeT Kak 3kojorndeckuii dakrop. [lelicTBue pa3HbIX y4acTKOB COJHEYHOI'O CIIEKTpa Ha
OpraHu3MBbI. DKOJIOTHYECKHUE TPYIIIbI paCTeHI/Iﬁ U JKMUBOTHBIX II0 OTHOLICHUIO K CBETY. CurnanbHas PoOJIb CBETA.
doronepuonusm.

Temmneparypa kak dkojoruueckuii akrop. JledictBue TemmepaTypsl Ha opraHu3mbl. [loMkuIOTEpMHBIE U
rOMONOTEpMHBIE OPTaHU3MBl. DBPUTEPMHBIE U CTEHOTEPMHBIE OpPTaHU3MBI.

BriaxHocts kak skonoruueckuit Qakrop. IlpucriocobneHusi pacTeHHil K THOAACPKAHMIO BOAHOrO OanaHca.
Kraccudukanus pactenuii no oTHomeHuro k Boae. [Ipucrnocobnenus >KMBOTHBIX K H3MEHEHHIO BOAHOTO PEXUMA.

Cpenpl  oOWTaHMS ~ OPraHM3MOB:  BOIHAs, HA3eMHO-BO3JYIIHAs, IIOYBEHHAs, [JIyOWHHAas MONIOYBEHHAS,
BHYTpHUOpraHu3MeHHast. PU3HKO-XMMHUUYECKHEe 0COOCHHOCTH cpell OOMTaHUs OpraHu3MoB. IIpucnocobaenus opraHu3MoB K
KHU3HU B Pa3HBIX Cpelax.

buonoruueckue putmbl. BuemHue u BHyTpeHHHE puTMBbL. CyTodHble M roaudsele putmbl. IlpucrnocobneHHOCTH
OpPTraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUH )KU3HHU.

XKuznennole ¢opmbl opraHum3MoB. lloHsatme o xu3HeHHOH ¢opme. JKu3HeHHbIE (OPMBI pacTeHHW: AepeBbs,
KYCTapHUKH, KyCTapHMYKH, MHOTOJICTHHE TPaBbl, OJHOJETHUE TpaBbl. JKu3HEHHBIE (OPMBI KHBOTHBIX: THIPOOHOHTEL,
reoOUOHTBI, a3pOOHOHTBL. OCOOEHHOCTH CTPOSHHS 1 00pa3a KU3HH.

Buornueckue dakxTopsl. Bugsl OHOTHYECKNX B3aMMOASHCTBHIL: KOHKYPEHLHS, XUITHUYECTBO, CHMOMO3 U ero (OPMEL
[apa3utr3Mm, Koomepaumus, MyTyaln3M, KOMMEHCAIM3M (KBapTHpaHTCTBO, HaxjeOHM4ecTBO). Herpoduueckue
B3amMmoyeiicTBust  (Tommueckue, ¢opudueckue, (adOpuueckue). 3HAYCHHE OWMOTHYECKUX  B3aUMOJACHCTBHNA IS
CYIIECTBOBAHMUS OPTaHU3MOB B cpezie oonTaHusl. [IpuHINIT KOHKYPEHTHOTO HCKITIOYCHUSI.

JdemoHcTpauumn

Tabmuuel U cxeMbl: «JKojormdeckue (axTopbl», «CBETOBOH CIEKTP», «DKOIOTHYECKHE TPYIIBI >KUBOTHBIX IO
OTHOIIEHHIO K CBETY», «TEIUIOKpOBHBIE >KHBOTHBIE», «XOJIOXHOKPOBHBIE JKUBOTHBIEY», «DHU3MOIOTHUECKHE aJaNnTaluy
XKHUBOTHBIX», «Cpezibl 0OOUTaHUsI OpraHu3MoBY, «bronorniueckne putMbD», « Ku3HeHHBIE HOPMBI pacTeHUi», «KM3HEHHBIE
(OpMBI JKHBOTHBIX», «DKOCHCTEMa IIMPOKOIMCTBEHHOI'O Jeca», «DKOCHCTeMa XBOMHOro Jeca», «llemn mnuraHus»,
«XumanaecTBoy, «Ilapazutmmy, «Konkypermsy, «CuM6mo3y, «Kommencammmy.

OOopynoBaHue: repbapun pacTEeHWH M JKUBOTHBIX, TNPHUCIOCOONEHHBIX K BIMSHHUIO PA3IHYHBIX OSKOIOTHYECKHX
(akTopoB, repbapuu CBETONIOOWBEIX, TEHEMIOOMBBIX W TEHEBBIHOCIHBBIX PACTCHHN, CBETONIOOWBEIC, TCHETIOOWBHIC U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUs, repOapuil W KOJJICKINH TEIJIONIOOMBBIX, 3UMOCTOMKHX, MOPO30YCTOWIHBBIX
pacTeHmid, Yydena MTHII W 3Bepei, repbapWy pacTeHWi, OTHOCAmMUXCS K TurpoduraMm, Kcepoduram, Me3oduram,
KOMHATHBIE PACTEHHs JAHHBIX TI'PYII, KOJUIEKIMH XMBOTHBIX, OOMTAIONIIMX B Pa3HBIX Cpefax, repOapuy M KOJNJIEKINUH
pacTeHUH 1 KMBOTHBIX, 00JIAAIONINX YEPTAMHU IPHCIOCOOIEHHOCTH K CE30HHBIM U3MEHEHMSIM YCIIOBUI JKU3HH, TepOapuu
1 KOJUIEKIIMH PACTEHWH M >KUBOTHBIX PA3IMYHBIX KM3HEHHBIX (DOPM, KOJIJIEKIIMH JKUBOTHBIX, YIACTBYIOIIMX B PA3IMIHBIX
OMOTHYECKHUX B3aMMOJICHCTBUSIX.

JlaGopaTopHasi padoTa «BbIsgBIeHHE MPUCTIOCOOIEHUI OPTaHN3MOB K BIMSIHUIO CBETaY.

JlaGopaTopHasi padoTa «BbisiBNeHHE TPUCTIOCOOIEHUH OPraHU3MOB K BIIMSTHHIO TEMIIEPATYPhD».



JlaGopaTopHasi padoTa «AHaATOMHUYECKHE OCOOEHHOCTH PAaCTEHUH U3 Pa3HBIX MECT OOUTAHUD.

Tema 8. Dxosiorust BUAOB M MOIMYJISIIUI

DKonornyeckne XapakTepucTuky nomyssinuu. [lomymsius kak OGnonorndeckast cucrema. Poib HEOTHOPOIHOCTH CpeIpl,
¢usmyeckux 0apbepoB M OCOOCHHOCTEH OMOIOIMH BHIOB B (DOPMHPOBAHWH MPOCTPAHCTBEHHOH CTPYKTYPHI MOIMYJISIN.
OcHOBHBIE TIOKA3aTENH TIOMYIISALUH: YUCIEHHOCTD, IUIOTHOCTD, BO3pAcTHAs M MOJIOBAs CTPYKTYpPa, POXKIAEMOCTh, IPHUPOCT,
TEMII POCTa, CMEPTHOCTD, MHUTPALHSI.

Dxonoruyeckasi cTpykrypa nonmymsinud. OLeHKa YHCICHHOCTH NONYISuH. J[MHaMuKa MOmyJsiud U €€ perysisamus.
Brornueckuii moTeHIMAa MOMyIsIui. MoJenpoBaHie TMHaMUKK NOMy/siuy. KpuBble pocTa YUCIEHHOCTH IOIYJISIINY.
KpuBble BeDKMBaHMA. Perynsuus 9ucIeHHOCTH HOMYISIHNA: poiib (aKTOPOB, 3aBUCAIINX W HE 3aBHCSIIUX OT IUIOTHOCTH.
DKoyoruyeckue crpaTeruy BUaoB (- u K-crparerun).

[onsiTue 06 skomormyeckoil Hume Buaa. MecrooOuranue. MHOromepHass Mojeib 3Koynormdeckod Humm Jx.M.
XatuynHcoHa. Pa3meps! sxonornueckoi Humy. [ToTeHmanbHas v peasu30BaHHAS HUIIH.

Bup xak cucrema nomynsinuid. Apeassl BUIOB. Buabl M MX KM3HEHHBIE CTPATETHH. DKOJIOTUUECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBE/ICHHSI M MUTPALINi )KUBOTHBIX. brojorniyeckie MHBa3NU Yy)KEPOIHBIX BUJIOB.

JeMoHcTpanuu

[optper: Ix. . XaTunHCOH.

Tabnuupl U cxembl: « DKOJOTHUECKHE XapaKTEPUCTUKU TOMYIsuny, «[IpocTpaHCTBEHHAsw CTPYKTypa IOIMYIISIU»,
«Bo3pactHble nupamMuIb! mony sy, «CKOpocTh 3aceeHHst TOBEPXHOCTH 3eMIIN Pa3InYHBIMU OpraHu3Mamiy», «Mozaeib
skojornyeckor Humu x. Y. XaTumHcoHay.

O0opynoBaHue: repOapuu pacTeHHU, KOJUICKIIUN KUBOTHBIX.

JlaGopatopHasi padota «IIpucrocoOneHus ceMsiH pacTeHUI K pacCeICHUION.

Tema 9. Jxosorust cooduecTB. IKOJIOrHYeCKHe CHCTEMBI.

CooOiectBa oprann3MoB. broreHo3 1 ero cTpykrypa. CBsi3u MeX/y OpraHM3MaMu B OHUOIIEHO3E.

Okocucrema kak oTkpbitas cucrema (A. Jlx. Tencnu). DyHKuMOHaNbHBIE OJIOKM OpPraHM3MOB B JKOCHCTEME:
NPOAYIEHTBI, KOHCYMEHTBI, penyleHTbl. Tpoduueckue ypoBHH. Tpoduueckue nenu U ceTd. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbl 1 uiIbI B 3KOcucTeMax. KpyroBopoT BeIecTB U MOTOK 3HEPTHU B IKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNN 3KOCUCTEMbl. bromacca M mpoxykuus. ODKOIOTMYECKHe MHpaMMIbl 4Hcel, Ouomaccsl U
SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @ayxmyayuu. HampaBneHHble 3aKOHOMEpHBIE CMEHBI
coolmecTB — cykueccud. IlepBuuHble W BTOPHYHBIE CYKLECCHM M WX HPUYMHBL. AHTPOIOrEHHbIE BO3JCHCTBHA HA
cykueccun. KnmmakcHoe coobuiectBo. buopasHooOpasue M IMONHOTa KpyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH
COO0IIECTB.

[IpuponHble 3KOCHCTEMBI. JKocucmemsl 03€p U peK. IKocucmemvl Mopeu U 0Keanos. DKocucmemvl myHOp, 1ecos,
cmeneti, nyCmbiHb.

AHTpoOTIOreHHbIE 3KOCUCTEMBL. ArposkocucTema. ArpoleHo3. Pazmuuus MexIy aHTpONOTEHHBIMH W IPHPOAHBIMHU
9KOCHUCTEMaMHU.

Yp6oakocuctembl. OCHOBHBIE KOMITOHEHTBHI ypOoskocucteM. [opoxackass ¢uopa u Qayna. CuHaHTpONH3ALUS
ropojcko# ¢ayHsl. Bruonorudyeckoe U X03sHCTBEHHOE 3HAUSHHE arPOIKOCHCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX B3aWMOICHCTBHI OPraHM3MOB B OJKOCHCTeMax. Poib KackadHoeo
apghexma u 6u006-30upuKamopos (Kirouesvix 6ud08) 8 GyHKYUoHUposaruu sxocucmem. [lepeHOC HEPTrUM W BEIIECTB
MEXIY CMEXHBIMU 3KOCHCTEMaMH. Y CTOHYMBOCTh OPraHW3MOB, IOMYJSILUN M SKOCHCTEM B YCIOBHSAX E€CTECTBEHHBIX U
AHTPONOI€HHBIX BO3/ICHCTBUM.

Mexanuzmol 6030eticmeus 3a2pA3HeHU PA3HLIX MUNOE HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U
9KOCUCEMHOM YPOGHAX, OCHOBbL 9IKOJIOSUHECKO20 HOPMUPOBAHUS AHMPONO2EHHO20 8030eticmeusi. MeTomomorus
MOHHUTOPHHIA €CTECTBEHHBIX U aHTPOITOI'CHHBIX IKOCHCTEM.

JdemoncTpauun

IToptper: A. Ix. Tencnu.

Tabmumer u cxempl: «CTpyKTypa OHMOIEHO032», «DKOCHCTEMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCHCTEMa XBOHHOTO
necay, «PyHKIMOHATBHbBIE TPYIITBI OPTAaHN3MOB B AKOCHCTEME», «KpyroBopoT BemecTB B 3kocucremMey, «llenm nuranus
(macrOumiHas, AeTpuTHas)», «OJKOIOTHUECKass MHUpaMHuma dYucenm», «DKOJIOTHYecKas MupaMuna OHOMAccChD,
«OKonorudeckas nupamuaa sHepruny, «O6pasoBanue Oonoray, «IlepBudnas cykueccus», «BoccraHoBnenue neca mocie
noxxapa», «JKocucrema o03epa», «ArpomeHos3», «KpyroBopoT BellecTB M THOTOK SHEPrHMM B arporeHose», «IIpumepsr
ypOosKOCHCTEM.

OOopynoBanue: repdapuu pacTeHHi, KOMICKIMM HACEKOMBIX, dydena MNTHI[ M 3Bepel, repbapuu KylIbTypHBIX H
JMKOPACTYIINX PAacTeHUH, aKkBapUyM KaK MOJIETb S9KOCHCTEMBI.



IpakTuyeckast padora «!13ydeHue u onncanue ypo0oIKOCHCTEMBDY.

JlaGopaTopHasi padota «/3ydeHue pa3sHOOOpa3Hsl MEJIKMX ITOYBEHHBIX YWICHUCTOHOIHX B Pa3HBIX 9KOCHCTEMAaX).

IKeKypeust «IKCKypCcHs B THITHYHBIN OnoreoneHos3 (B AyOpaBy, Oepe3HsK, elIbHUK, Ha CyXOIOJIbHBIA MIIN ITOMMEHHBIN
JIyT, 03€p0o, OOIOTO)».

IKeKypeust «IKCKypCus B arpodKoCHCTeMY (Ha TOJIE WIH B TEIIMYHOE X03SHCTBO)Y.

Tema 10. Buocdepa — rnodanbHast IKOCHCTEMA

Bruocpepa — oOmemnaneraprass oOonodka 3emild, TJe CYHOIECTBYET WM CYIIECTBOBajla JKM3Hb. Pa3Butne
mpeacTaBieHuil 0 ouocdepe B Tpymaax . 3rocca. Yuenue B. WM. Bepnaackoro o Omochepe. Obdmactu Oouocheps u eé
cocraB. JKuBoe BeniecTBo Ouocdeps! u ero GyHKIHH.

3aKOHOMEPHOCTH CYIEeCTBOBaHUS OHochepbl. OcobeHHOCTH OHOC(ephl Kak TI00aTbHON 3KOCHCTEMBI. JJnHaMUIeckoe
paBHoBecue B Onocthepe. KpyroBopoTsl BemiecTB 1 OMOreOXUMHYECKHE IUKIBI (Yriaeposa, a3ota). PUTMHYHOCTD SIBIIEHHI
B Onocdepe.

3onanbpHOCTh OMochepsl. [loHsTHE O Onome. OCHOBHbIE OMOMBI CYIIM: TYHJZpa, XBOMHBIE Jieca, CMEIIaHHbIE W
LIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IYCTBIHW, TPOIHMYECKHE Jieca, BBICOKOTrophbs. Kimmar, pacTUTENbHBIN U
YKMBOTHBIH MUp OMOMOB CYIIIH.

CrpyKkTypa u (yHKIHSI )KHBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTeHIMaNa U OnocdepHsIX QyHKIuIL.

JeMoHcTpanuu

Ioptpetsr: B. . Bepnaackuii, 3. 3rocc.

Tabmuupr u cxembl: «['eocdepsr 3emium», «KpyroBopor azora B mpupome», «KpyroBopor yriepoma B HpUpoOe»,
«KpyroBopot kucnopona B mpupone», «KpyroBopor Bomsl B mpupone», «OCHOBHbIE OHMOMBI cymmy, «KiuMaTudyeckue
nosica 3emnm», «TyHapay, «Taiiray, «Cmemannslii iecy, «lIupokonuctBenHslit necy, «Crenby, «CaBaHHay, «[IycThIHSY,
«Tponnueckuii necy.

O0opynoBanue: repbapuu pacTeHUM pa3HbIX OMOMOB, KOJIICKIIMH KHBOTHBIX.

Tema 11. YesnoBek U oKpy:Kaomas cpega

DKONOrM4ecKue KpU3WChl M MX NPUYUHBL BosjeiicTBue uenoBeka Ha Ouocdepy. 3arpsisHEHHE BO3AYLIHOH CPEIbI.
Oxpana Bo3ayxa. 3arps3HeHHe BOMHON cpenpl. OXpaHa BOAHBIX pecypcoB. Paspymienme mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. M3meHeHne kimumara.

AHTpONIOreHHOE BO3JEHCTBHE HAa PACTUTENbHBIA M XUBOTHBIH MHp. OXpaHa PacTUTEIBLHOTO U KMBOTHOI'O MHpA.
OcHOBHBIE TPUHIMIBI OXpaHbl TpHupoabl. KpacHeie kuuru. Ocobo oxpansiembie mpupoanbie Tepputopuu (OOIIT).
Bboranudeckue caipl U 300J0THYECKHE TAPKHU.

OcCHOBHBIE TPUHIMIIBI YCTOHYMBOIO pa3BUTHUsI 4eJIOBEUECTBA M MpPUPOIbL. PalllioHanbHOE MPUPOIONOIb30BAaHUE U
coxpaHeHHe OHOJIOTHYECKOro pasnoodpasusi 3emin. OOLIME 3aKOHOMEPHOCTH TJIO0AIBHBIX DKOJIOTHYECKUX KPHU3HCOB.
Oco0eHHOCTH COBPEMEHHOT'0 KpU3HCa U €r0 BEPOSTHBIE TTOCIIEICTBUSL.

Pa3BuTHe METOI0B MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOT'€HHBIX IpolieccoB. Cucmemmvie uccie008anus nepexooa K
pecypcocbepezarowgeli U KOHKYPEHMOCNOCOOHOU — dHepeemuke. Buonozuueckoe —pasmoobpasue u  Ouopecypcoi.
Hayuonanvnvie unghopmayuonnvie cucmemsl, obecneuusaiowue 00Cmyn K uHGopmMayuu no coOCMOAHUIO OMOETbHbIX UA08
u asxocucmem. OcCHO8bI IKOpeabUIUMAYUU IKOCUCTEM U CROCc0608 60pbObl ¢ Ouonogpexcoenusmu. Pexoncmpyxkyus
MOPCKUX U HAZEMHBIX IKOCUCTEM.

JdemoncTpauumn

Tabnuupl u cxeMbl: «3arpsizHeHue aTMochepbh», «3arps3HeHue Tuapocdepb», «3arpsisHeHne MoYBb, «[lapHUKOBBII
s dexr», «Ocodo oxpaHsIeMble IPUPOIHBIE TEPPUTOPUNY», «MOJIETH YIIPABISIEMOr0 MUPAY.

Oo0opynoBanue: Gororpaduu OXpaHseMbIX pacTeHuid u xuBOTHBIX KpacHoit kauru Poccuiickoit @eneparmu, KpacHoii
KHUTH PETHOHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'NUA HA YPOBHE CPEJJHEI'O
OBIIEI'O OBPA3OBAHUA

JJMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBiuBaeT TpeOOBaHWSA K pe3ylbTaTaM OCBOCHHS OOYYAIOUIMMHKCSA IPOrpaMM CpEIHEro OOIIEero
00pa3oBaHus: TMYHOCTHBIE, METAIIPEMETHBIE U ITPEAMETHBIC.

B cTpyKkType JMYHOCTHBIX pE3yNbTATOB OCBOEHHS IPOTPAMMBI 10 OWOJIOTHH BBIIEIEHBI CIEAYIONINE COCTaBIISIOIINE:
0CO3HaHHE 00yYarOUIMMUCST POCCHHCKOW IPa)KTAHCKOM MIIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIEHOCTH
U CaMOOIIPE/IENIEHHIO, Haluyue Momueayuy K o0ydeHuto OHOIIOTHH, YyeleHanpasieHHoe pa3gumue BHYTPEHHUX YOeXKIeHNUH
JIMYHOCTH Ha OCHOBE KITIOUEBBIX IIEHHOCTEH W MCTOPUYECKUX TPaIULWil pa3BUTHsI OHMOJIOTHYECKOTO 3HAHUS, 20MOBHOCHIb U
CcnocoboHocms  O0Y4aroUIMXCs PYKOBOACTBOBATHCS B CBOEH IESTENBHOCTH IIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH,
MPUCYIIUMH CHUCTEME OMOJIOTHUECKOr0 OOpa30BaHMsl, HAauyue NPasoCO3HAHUs DKOIOTUYECKOW KYIBTYPBI, CHOCOOHOCHU
cmasumy 11NN U CTPOUTH )KU3HEHHBIE IIaHbI.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUSI MPOrpaMMbI 10 OWONOTHH JIOCTHTaloTCsl B €AWHCTBE y4eOHOW M BOCHMTATENbHON
JIeSITEIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHUMCKMMH COLMOKYIBTYPHBIMH, HMCTOPUYECKMMHU M JTyXOBHO-
HpPaBCTBEHHBIMU LIEHHOCTSIMH, NPHHATHIMU B OOIIECTBE MpaBWJIAMH M HOPMaMH TIOBEICHUSI U CIOCOOCTBYIOT ITPOIIECCaM
CaMOIIO3HAHUs, CAMOBOCTIUTAHUSA M CAaMOPa3BUTHS, PA3BUTHsI BHYTPEHHEH MO3MLIMHU JIMUHOCTH, IATPHOTH3MA U YBAXKEHUS K
3aKOHY W TPAaBOIOPSIKY, YENOBEKY TpyJa M CTaplIeMy IOKOJEHHIO, B3aMMHOTO YBa)KEHHs, OCPEKHOr0 OTHOIICHHS K
KYJIbTYPHOMY HacleUI0 U TpaJuLMsIM MHOINOHALIMOHAJIBHOIO Hapona Poccuiickoi denepannu, Npupoae U OKpYXkKarouleu
cpere.

JInuHOCTHBIE PE3YIbTAaTbl OCBOCHUSA yqe6H0ro npeamMeTa «buonorusy» JOJDKHBI OTpaKaTb I'OTOBHOCTb H CHOCO6HOCTI:.
00ydJaronumxcsi PYKOBOJICTBOBATHCS COPMUPOBAHHOM BHYTPEHHEW MO3MIMEH JIMYHOCTH, CHCTEMOW ILIEHHOCTHBIX
OpHCHTaHHﬁ, IMO3UTHUBHBIX BHYTPEHHHUX y6e)l(}1€HHﬁ, COOTBETCTBYIHOIINX TPaAULIUOHHBIM IIEHHOCTAM pOCCHﬁCKOFO
O6U_ICCTBa, pacHIMp€HUEC KU3HCHHOI'O OIIbITa MW OIbITa ACATEIIBHOCTU B IPOLECCE pcaiu3allii OCHOBHBIX HaHpaBJ’ICHHﬁ
BOCIIUTATEIBHOH IESTEIFHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh TPAXKAAHCKOW TMO3UIIMK OOYYAIOIIEroCsi KaKk aKTUBHOTO M OTBETCTBEHHOrO 4IEHAa POCCHUICKOro
o011ecTBa;

OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX MPAB U 00sI3aHHOCTEH, yBa)KCHHE 3aKOHA U IIPABOIOPS/IKA;

TFOTOBHOCTh K COBMECTHOH TBOPYECKOH JEATENBHOCTH MpPU CO3JAHWU Y4eOHBIX IIPOEKTOB, PEUICHHH Y4eOHBIX |
MO3HABATENbHbBIX 337124, BBITOJIHEHUH OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTB OIPEIEISITh COOCTBEHHYIO IO3UIIMIO 110 OTHOIICHHIO K SIBJICHUSM COBPEMEHHOM KHU3HU U OOBSICHATH et

yMEHHE YYUTHIBATh B CBOHMX JIEHCTBHAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOACHCTBHUS JIIOJICH C pa3HBIMU
yOSKACHUSIMH, KYJAbTYPHBIMH [IEHHOCTSIMH U COLIMAIIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B MPOIIECCE COBMECTHOTO BBIMOIHEHHUS Y4eOHBIX, TI03HABATENbHBIX M HCCIENOBATENbCKUX
3a/a4, YBaKHTEIHHOTO OTHOLICHUS K MHEHHIO OIMOHEHTOB MpPU OOCYKJAECHHH CHOPHBIX BOIPOCOB OHOIOIMYECKOr0
COJZIEpKAHUS;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOM NESATENBHOCTH;

2) NaTPHOTUYECKOr0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHICKON Tpa)kKIAaHCKOH WACHTHYHOCTH, MATPHOTH3MA, YBOXKEHHS K CBOEMY HapoOXIy, UyBCTBa
OTBETCTBEHHOCTH nepen PoauHoM, ropaoctu 3a cBOM Kpail, cBoro PonuHy, cBOH SI3bIK U KyJbTYpY, IPOLUIOE U HACTOSLLIEE
MHOTOHAITMOHAJIFHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHWE K MPUPOAHOMY HACIECIUIO M MaMSTHHUKAM IPUPOIBI, JOCTKEHUSAM Poccuu B Hayke, MCKYCCTBE,
CIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHHCKMX YYEHBIX B CTAHOBIICHHE M Pa3BUTHE OWOJOTMH, TIOHMMAHUS 3HAYCHUS
OMOIOTHH B TIO3HAHUHM 3aKOHOB IIPUPOJIBI, B )KA3HU YEIOBEKA i COBPEMEHHOT'O O0IIIECTBA;

uaeliHas yoexx1€HHOCTh, TOTOBHOCTE K CITY)KeHHIO U 3ammte OTedecTBa, OTBETCTBEHHOCTH 3a €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HAHHE AYXOBHBIX LIEHHOCTEN POCCUIICKOT0 HApOIa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHHBATh CHUTYAIMIO M TMPHUHUMATh OCO3HAHHBIC pEIICHHs, OPHEHTHPYACh Ha MOPAIBHO-HPABCTBEHHEIC
HOPMBI U LICHHOCTH;

OCO3HAHHE JINYHOTO BKJIAIa B IIOCTPOEHHE YCTOMYMBOTO OYyIyIIero;



OTBETCTBEHHOE OTHOLICHHE K CBOMM pOIUTEIISIM, CO3[JaHMIO CEMbU HAa OCHOBE OCO3HAHHOI'O TPHHSATHS [EHHOCTEH
CeMeIHOM M3HU B COOTBETCTBHH C TPAAULMAMH HapoaoB Poccui;

4) 3CTETUYECKOr0 BOCIIMTAHMS :

JCTETHYECKOE OTHOILIEHHE K MHUPY, BKIIOYAs ACTETUKY OBbITa, HAyYHOIO M TEXHHYECKOIO TBOPYECTBA, CIOPTa, TPYZa,
OOIIECTBEHHBIX OTHOLIECHHIA;

TIOHMMaHHe SMOLIMOHAIILHOTO BO3/ICHCTBHS )KUBOW TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTB K CAMOBBIP2YKEHHIO B Pa3HBIX BU/IaX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITH KAUECTBA TBOPUYECKON JINUHOCTH;

5) pusuyeckoro BocnuTAHMSA, POPMHUPOBAHNS KYJIbTYPhI 30POBbSI H IMOIMOHAJIBHOI0 0J1arONOIyYHs:

MOHMMaHKNE W peasu3anys 3/JI0pOBOro W 0e30MmacHoro odpasza XHM3HM (30pPOBOE ITMTaHWE, COOIIOJEHNE T'MIMEHUYECKHX
MpaBWI M HOpPM, COAJaHCUPOBAHHBIA PEKUM 3aHATHH WM OTIbIXa, PEryjspHas (u3M4YecKass aKTUBHOCTH), OEpEeKHOTrO,
OTBETCTBEHHOI'O ¥ KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UUECKOMY U TICHXUIECKOMY 37I0pOBBIO;

MMOHMMaHHEe IEHHOCTH MPaBWJI HHAWBUIYAIBHOTO U KOJUIEKTUBHOTO OE30IaCHOT0 MOBENEHUS B CUTYAIUSIX, YIPOXKAIOIINX
3J7I0pPOBBIO U KHU3HU JIIOJIEH;

OCO3HaHHE IOCIIE/ICTBUN U HENPUSITUSI BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS alTKOToJIsl, HAPKOTUKOB, KypEHHs);

6) TPy10BOTr0 BOCIIMTAHMSA:

TOTOBHOCTH K TPYZY, OCO3HaHHE LIECHHOCTH MacTepcTBa, TPYAOI00ue;

TOTOBHOCTh K aKTHBHOW AESTEIBHOCTH TEXHOJOTHYECKON M COLMAaIbHOW HANpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMHUPOBATS,
TUIAHUPOBATh U CAMOCTOSITEIIHLHO BBIMOIHATH TaKYIO JAESTEIBHOCTD;

UHTEpEeC K Pa3iuuHbIM cepam npodecCHOHATBHOW JeITeNbHOCTH, YMEHHE COBEpIlaTh OCO3HAHHBIN BBIOOp Oymyleit
npodeccuu U peasr30BbIBaTh COOCTBEHHBIC JKU3HCHHBIC TUTAHBI,

TOTOBHOCTb U CITOCOOHOCTB K 00pPa30BaHMIO M CaMOOOPa30BaHMIO Ha TIPOTSHKEHUH BCEH )KU3HMU;

7) 3K0JI0r14eCKOro BOCIIUTAHUSI:

9KOJIOTMYECKH 1[eJIECO00pa3HOe OTHOIIEHNE K MPUPOJIE KaK HCTOYHHKY JKU3HH Ha 3eMiie, OCHOBE €€ CyIeCTBOBAHMUS;

MIOBBIIIICHUE YPOBHS JKOJOTMYECKOW KYJIbTYpPBl: NPHOOPETEHHE ONbITa IUIAHUPOBAHUS IIOCTYIKOB U OLIEHKH UX
BO3MOKHBIX ITOCIEACTBUU JUIsl OKPYXKAIOLIEN Cpenbl;

0CO3HaHHE III00aJIBHOTI0 XapaKTepa SKOJIOTMYECKUX MPOOIeM U IyTeil UX pelIeHus;

CHOCOOHOCTh HCIIOJIB30BaTh IPHOOpEeTaeMble MPU HM3YYCHHM OHOJNOTMM 3HAHUS W YMEHHUs IPH pEIICHUU IpoldiieMm,
CBSI3aHHBIX C PALMOHAIBHBIM IIPUPOIONOIb30BaHUEM (COOJIOJICHUE TPAaBUII IOBEICHUS B IPHUPOJE, HANpPABICHHBIX Ha
COXpaHeHHEe PaBHOBECHUS B DKOCHCTEMAaX, OXpaHy BHIOB, SKOCHUCTEM, Orochepsl);

AKTUBHOE HEIPUATUE JEWCTBUM, IPUHOCAIIMX BpEA OKPYKAIOLIEH NpUPOJHONW Cpene, YMEHHME IPOrHO3UPOBATh
HEOIaronpuATHBIE SKOIOTHYECKUE TIOCIEACTBUS peAIPHUHIMAEMbIX AHCTBHI U ITpeloTBpalaTh UX;

HaJIMYU€ Pa3BUTOIO HKOJIOTMYECKOrO MBIIUIEHHS, JKOJIOTUYECKOM KYNbTYpbI, ONbITa JEATEIBHOCTH HKOJIOTHYECKOMH
HaNpaBJICHHOCTH, YMEHHS PYKOBOICTBOBAaThCS HMMH B IO3HABATCIIbHOW, KOMMYHUKAaTHMBHOW M COIMAJIBHOW IpPaKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTHUECKON JEATENbHOCTH SKOIOTHUECKON HAaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHWSA:

c(OpMHUPOBAaHHOCTH MHPOBO33PEHHMS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAYKH U OOIIECTBEHHOH
MIPAaKTHKH, OCHOBAHHOI'O Ha IMAJIOre KYJIbTYyp, CIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTa B NMOJIMKYIBTYPHOM MHUPE;

COBEPIIEHCTBOBAHHUE SI3BIKOBOM M UMTATENbCKOW KYIBTYpPhl KaK CPEICTBAa B3aMMOACHCTBUS MEXIY JIIOABMH M IO3HAHUS
MUpa;

NOHMMaHUe CIeIU(GUKA OHOJIOTMH KaK HayKH, OCO3HaHUS €€ ponu B (OPMHPOBAHHH PAlMOHAIBHOTO HAYYHOTO
MBIIIICHUS, CO3J[AHUH [IETIOCTHOTO IPEICTABICHIUS 00 OKPYKAIOIIEM MHUpPE KaK O €JUHCTBE IPHPOIBI, YeTOBEKA U OOIIECTBa,
B MO3HAHUY IIPUPOJHBIX 3aKOHOMEPHOCTEH 1 pEIICHNH MIPOOJIEM COXpaHEHHS IPUPOJHOTO PABHOBECHS;

yOXIEHHOCTh B 3HAYMMOCTH OWOJOIMU JUIA COBPEMCHHOM NMBHIM3AIMU: OOECIIEUEHHs HOBOI'O YPOBHS DPa3BHTHSA
MEIUIMHBI, CO3/IaHHE IIEPCIIEKTUBHBIX OMOTEXHOMOTI UM, CITOCOOHBIX PEIIaTh PECYPCHBIE IPOOJIEMBI Pa3BUTHS YEIOBEUECTRA,
TIOMCKA ITyTell BBIXOJa M3 TIOOATBHBIX 3KOMOTMYECKHUX NMPOOIEM M OOECHEYCHUs] MEepexofa K YCTOMYMBOMY pa3BUTHIO,
palnroHaTFHOMY HCITONIB30BAHHUIO MIPUPOTHBIX PECYPCOB M (JOPMHUPOBAHMIO HOBBIX CTAHAAPTOB JKU3HH;

3aWHTEPECOBAHHOCTD B MOTYIEHHH OMOJOrMYECKUX 3HAHWH B IIENSIX TTOBBIMICHUS O0IIEH KyIbTypBhl, €CTECTBEHHO-HAYIHOMN
TPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIMOHAIBHOW TPaMOTHOCTH oOydJarommxcs, (GopMupyeMoid NpH H3y4EeHHH
Ounojoruy,

MOHNMAaHHNE CYIIHOCTH METOAOB IIO3HAHMS, MWCIOIB3YEMBIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIONb30BaTh
TIOTyJaeMble 3HaHUS JUT aHadu3a U OOBSCHEHUS SBJICHUH OKPY)KAIOIIEro MUpa M MPOUCXOAAIINX B HEM U3MEHEHNUI, yMEHHUe
Jie7aTh 0OOCHOBAHHBIE 3aKITIOYEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JTAaHHBIX C IIENBIO MOTYYEHHS JOCTOBEPHBIX
BEIBOJIOB;

CHOCOOHOCTh CaMOCTOSTENIbHO HMCIONB30BaTh OMONOTHUECKHE 3HAHMS JUIS PEHIeHHsS NpPOOJIeM B PEalbHBIX KHU3HEHHBIX
CUTYaLSIX;



OCO3HAaHUEC N CHHOCTHU Hay‘{HOfI ACATCIIBHOCTH, TOTOBHOCTL OCYHICCTBJIAATH TIPOCKTHYHO U HUCCICA0OBATCIBCKYHO
ACATCIIBHOCTb MHAWBUAYAJIbHO U B TPYIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HCIPEPLIBHOMY O6pa3OBaHI/IIO n CaMOO6paSOBaHI/I}0, K aKTHMBHOMY IOJYYCHHIO HOBBIX
3HAHUI 10 OMOJIOTHU B COOTBETCTBUH C KU3HEHHBIMH HOTpe6HOCT$IMI/I.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHUs ydeOHOro mpenmera «bHonorus» BKITIOYAIOT: 3HaYMMble Uil (DOPMHUPOBAHUS
MHPOBO33pEHHsI OOYJaIOUIMXCS MEXKIUCHHUIUIMHAPHBIE (MEXIpenMeTHble) oOIIeHaydHble TIOHSATHS, OTpaXkarolue
LEJIOCTHOCTh HAYYHOH KapTUHBI MUPA U CIEU(UKY METOJIOB O3HAHUS, UCTIONb3yEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEpPrHs, SBJICHHE, IIPOIECC, CUCTEMa, HaydHbIH (aKT, IPUHINII, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHsI, NCCIIEIOBAHNUE,
HaOMIofleHNe, M3MEpPEHHe, OKCIEPUMEHT M JpYrHe); YyHHMBEpCalbHble ydeOHble JeHCTBHsA  (TO3HaBaTelbHbIE,
KOMMYHHUKaTUBHBIE, PETYyISTHBHBIE), obecreunBaiomue (GopmupoBaHue (yHKIMOHAIBHOW TI'PAMOTHOCTH W COIMAJIbHOU
KOMIIETEHIIMM  OOYYalOIIUXCS;  CIIOCOOHOCTh  OOYYArOIIMXCsl  HCIOJIb30BaTh  OCBOGHHBIE  MEXIUCHHUILIMHAPHBIE,
MHPOBO33pEHUYECKHE 3HAHUSI U YHUBEPCAIbHbIE YdeOHbIe IeliCTBHS B II03HABATEIHHON M COIIMAIBHOM MPAKTHKE.

B pesynbrarte u3ydeHus OMOJIOTMM Ha ypOBHE CpefHEro ooumiero obpazoBaHus y oOyuaromierocs OyayT copMUpOBaHBI
TO3HABaTENbHbIE yHHBEpCAIbHBIE Yy4eOHbIe JEWCTBUS, KOMMYHHKAaTHBHbIC YHUBEpCallbHbIe Yy4deOHbIE JEHCTBHS,
pETyNIATUBHBIE YHUBEPCAIbHbIE YUeOHBIE ISHCTBHS, COBMECTHAS JIESITEILHOCTB.

MeranpeaMeTHbIe Pe3yabTaThl OCBOSHUS TPOTPAMMBI CPETHEr0 00I1ero o0pa3oBaHus JOIKHBI OTPaXaTh:

OgJ1aieHNe YHUBEPCAJBHBIMH Y4eOHBIMH IO3HABATEJIBHBIMH AefiCTBUSIMH:

1) 6a3oBble JorHYecKue AeHCTBHS:

CaMOCTOATENBHO (POPMYIHPOBATH U AKTYaTM3UPOBaTh NPOOIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPU OCBOCHUH 3HAHHWH NMPHEMBI JIOTHYECKOr0 MBIIUICHUS (aHajln3a, CHHTe3a, CPaBHEHUs, Kiaccu(UKalny,
0000111eHus), pACKPBIBATh CMBICT OMOJIOTMYECKUX TOHATHH (BBIACIATh UX XapaKTepHbIe NPU3HAKU, YCTAHABINBATH CBSI3H C
JPYTUMH [TOHATUSIMHU);

OIIPEIEIIATh LIENH AESTEIbHOCTH, 3aaBasi IapaMeTpbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTD PE3YIbTaThl ACATEINBHOCTH
C IOCTaBJIEHHBIMU LIEJISIMH;

HCIIONB30BaTh OMOIOTMYECKHE MTOHATHS U1 00bSICHEHUS (JaKTOB U ABJICHUH )KUBOH IPUPOJIBI;

CTPOUTH JIOTHYECKUE DPACCY)KICHUsI (MHAYKTHUBHBIC, [EIyKTUBHBIC, I10 AHAJIOTHH), BBIABISATE 3aKOHOMEPHOCTH MU
MPOTUBOPEYHS B PACCMATPUBAEMBIX SBJICHUAX, (POPMYIHPOBATH BHIBOIBI M 3aKIIIOUCHUS;

MIPUMEHATh CXEMHO-MOJEIbHBIE CPEICTBA JUI IPEICTaBJICHUS CYIICCTBEHHBIX CBS3€il M OTHOLIEHHH B H3Yy4aeMbIX
OuoNOrH4eckux OOBEKTaX, a TaKKe MNPOTHBOPEUMH pPAasHOrO pPOJa, BBIABICHHBIX B PA3IMYHBIX HMH(OPMALMOHHBIX
HCTOYHHKAX;

pa3pabaThIBaTh IUIAH PEIICHHS POOIEMBI C YIETOM aHAIN3a UMEIOIINXCS MaTepUaIbHBIX 1 HEMAaTepHAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTb, OLIEHHBATH COOTBETCTBHE PE3YIBTATOB LIEJISIM, OLEHMBATH PUCKH IIOCIEICTBUM
JIeATEIbHOCTH;

KOOPAMHUPOBATH U BBHIIOIHATH PAOOTY B YCIOBUSX PEabHOTO, BUPTYaJIbHOIO U KOMOMHHPOBAHHOTO B3aMMOJCHCTBUS;

pa3BHBaTh KpEaTHBHOE MBIIUICHUE TIPH PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe UCCIEI0BATENbCKHE NEHCTBHSA:

BIIQJICTh HABBIKAMU Y4EOHO-HMCCIIEOBATENLCKON M TPOEKTHOH [ESITENbHOCTH, HABBIKAMU pa3peIieHus] IMpooieM,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATENBHOMY IIOMCKY METOJIOB PEHICHUS NPaKTHIECKUX 3a7ad, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB TTO3HAHMS;

HCTIONB30BATh PAa3JINYHBIE BHIBI JSSITEIFHOCTU IO TOMYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALNH, IIPeoOpa3oBaHUI0 U
MIPUMEHECHHUIO B YUeOHBIX CHTYaIUsAX, B TOM YHCIIE IPH CO3AaHMH yIEOHBIX U COIIMAIBHBIX MPOEKTOB;

(opMHUPOBATh HAYYHBIN THIT MBIIUICHHS, BIIaJCTh HAYYHON TEPMHHOIOTHEH, KITFOUEBBIMH MOHATHAMH M METOIAMU;

CTaBUTH U (POPMYIIUPOBATH COOCTBEHHBIE 331a4H B 00Pa30BaTENbHOM AEATEIFHOCTH U )KU3HEHHBIX CHTYaIHAX;

BBISIBIISITH IPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTYyaJM3WPOBAaTh 337ady, BBIABHIATH THUIOTE3y €€ PEIICHWs, HaXOIHUTh
apryMEHTHI JUIS I0Ka3aTebCTBA CBOMX YTBEP)KICHUIL, 3a71aBaTh MapaMeTPhl M KPUTEPHHN PEIICHNS;

aHAJIM3WPOBATh IONYYEHHBIE B XOJE PEMICHUS 33Ja4dd PEe3yAbTaThl, KPUTUYECKH OIICHMBATh HX IOCTOBEPHOCTH,
MIPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAIHIM, OLICHUBATh IIPHOOPETEHHBIH OIIBIT;

OCYIIECTBIIATH ETICHANIPABICHHBIN IIOMCK NIEPEHOCA CPECTB U CIIOCOO0B NEHCTBHS B MPO(ECCHOHANBHYIO CPEIY;

YMETb [TEpEHOCHUTH 3HAHUS B TIO3HABATEIHHYIO M MTPAKTHUECKYIO 00JIACTH KU3HEAEATEbHOCTH;

YMETbh HHTETPHPOBATh 3HAHMS U3 PA3HBIX IPEAMETHBIX 00JIacTeif;



BBIJIBUTaTh HOBBIE WJIEH, IpEeIUIaraTh OPUTHHAIBHBIE TTOJXO0JBl U PEIICHUs], CTABUTH MPOOJIEMBI U 3a[a4H, JOITyCKAIOIne
QJIbTEPHATHBHBIC PEILICHUSI.

3) paGora ¢ nHpOpMALUEIi:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(pOpPMaHU (TeKcTe yd4eOHOro mocodms, HayqHO-TIOMYIISIPHON JIUTEpaType,
OMOJIOTMYECKUX CIIOBAPSIX M CIIPABOYHMKAX, KOMITBIOTEPHBIX 0a3axX NaHHBIX, B VHTepHeTE), aHAIM3UpPOBATh MHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM IIPECTaBICHNUS, KPUTHUECKN OLICHUBATH €€ JJOCTOBEPHOCTh M HENPOTHBOPEUYUBOCT;

(opMynHpoBaTh 3ampOCHl M TPHUMEHATh pa3MYHbBIE METOJBl IpU IOHMCKE W OoTOOpe Omonormueckoil uHpopmanuy,
HEoOXOANMOH ISl BHITIOTHEHHUST YIeOHBIX 3a/1a4;

MIpUOOpETaTh OINBIT HWCIIOJIb30BaHHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI, COBEpIICHCTBOBATH KYNIBTYPY
AKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTHMAIBbHYIO (OpMY NpeAcTaBieHUs] OHOMOrmYeckoil nHQopManmu (CXembl, rpaduKy,
JarpaMMBbl, TaOJIHIIbI, PUCYHKH U IPYTOE);

HCIIONIb30BaTh HAYYHBIH S3BIK B KAYECTBE CPEACTBA ITPU paboTe ¢ Ononornyeckoi HHGopmanueil: MpuMeHsITh XUMUUYECKHE,
¢usnueckue W MaTeMaTW4ecKHe 3HaKH W CHUMBOJBL, (opMynbl, abOpeBHaTypy, HOMEHKJIATypy, HCIIONb30BaTh U
peoOpa3oBLIBATh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJISAHOCTH;

BJIJIETh HABBIKAMH PACHO3HABAHUS U 3aIUTHI HHOOPMALIUH, HHPOPMAIIMOHHON 0€30MaCHOCTH JTMYHOCTH.

OBgjaeHne yHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€HCTBUSAMU:

1) obmenue:

OCYIIECTBJIATH KOMMYHHKAIIMHA BO BCEX C(I)ean JKW3HH, aKTUBHO Y4JaCTBOBAThb B AUAJIOI€ WJINW JUCKYCCHUU IIO0 CYIIECTBY
o6cy>K)1aeM0171 TEMBI (yMeHI/Ie 3aJaBaTb BOIIPOCHI, BBICKA3bIBATh CYKICHUSA OTHOCUTCIBHO BBIITOJIHCHUSA npennaraeMoﬁ
3aJa4y, YIUThIBAaTb HUHTEPECHI U COITIaCOBAHHOCTDH HO3PIHPIﬁ APpYTrux y4aCTHUKOB AHajiora uin JII/ICKyCCI/II/I);

pacrio3HaBaTh HEBepOaJbHBIE CpeACTBA OOLIEHWS, TIOHMMaTh 3HAYEHHUE COIMANBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBCHHA KOHd).]'II/IKTHI)IX CHTyaHHﬁ, YMETHh CMATYATh KOH(bJ'II/IKTbI 1 BECTU IEPETOBOPHEI;

BJIaJ€Th pa3IMYHbIMU CHOCO6aMI/I 06LH€HI/I$I u BSaHMO}IeﬁCTBHﬂ, INOHMMAaTb HaMEPEHHUA APYTrux H}O}leﬁ, MPpOSBJIATH
YBaXUTEILHOE OTHOIIEHHE K COOECEIHUKY U B KOPPEKTHOI (hopme (hOopMyIHpOBaTH CBOM BO3PAKEHHS;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOKO TOUYKY 3PEHMS C UCIIOJIb30BAHUEM S3bIKOBBIX CPEJICTB.

2) coBMeCTHasl AeITEIbHOCTD:

[OHMMATh W HCIONIB30BaTh MPEHMYIIECTBA KOMAHIHOM M HMHIMBHAYAIbHOH pabOThl NPH PpELIeHHH OHOIOrHYecKO
npo0JieMbl, OOOCHOBBIBATh HEOOXOJMMOCTh IMPHMEHEHHs TPYIIOBBIX (OPM B3aUMOICUCTBHS TPU PEUICHHUH Y4EeOHOM
3a/auy;

BBIOMpaTh TEMaTHKy ¥ METOJ/bl COBMECTHBIX JCHCTBHUIA C Y4ETOM OOIIMX WHTEPECOB M BO3MOXKHOCTEH Ka)IOro ujieHa
KOJUIEKTHBA;

[IPUHUMATh LEIH COBMECTHON JESITENbHOCTH, OPraHW30BBIBATh M KOOPIMHUPOBATH JICHCTBHA MO €€ JOCTHKEHUIO:
COCTaBJISITh TUIAH JAEHCTBHIA, paclpeieNnsTh pold ¢ Y4ETOM MHEHHH YYaCTHHUKOB, OOCYXIaTh Pe3yJbTaThl COBMECTHOM
paboThr;

OLICHMBATh KAYECTBO CBOET'O BKJIA/IAa M KAXKJIOTO y9aCTHHKA KOMaH/BI B OOLIMIT pe3ysbTaT 110 pa3paboTaHHBIM KPUTEPHSIM;

IIpe/IaraTb HOBbIE MPOEKTHI, OLIEHUBATh UIEH C TO3ULIMN HOBU3HBI, OPUTHMHAIIBHOCTH, ITPAKTHYECKOH 3HAUUMOCTH;

OCYIIECTBIIATH IO3UTUBHOE CTPATErMYECKOE ITOBEACHUE B PA3IMIHBIX CUTYALUsIX, POSBISITH TBOPUECTBO U BOOOpaKEHHUE,
OBbITh MHUIINATHBHBIM.

OBJjajeHne yHUBEPCATbHBIMH PeryIATHBHBIMH Al CTBUAMU:

1) camoopranmu3zauus:

HCTIONB30BaTh OMOIOTMIECKNE 3HAHUS ATl BBISIBIICHUS MIPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U YUEOHBIX CHTYaIHAX;

BbIOMpaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHWH LIENCBBIE U CMBICIIOBBIE YCTAaHOBKM B CBOMX JEHCTBHAX M IOCTYIKAX IO
OTHOIIEHHIO K )KUBOH MPHUPOJIE, CBOEMY 370POBBIO U 3I0POBBIO OKPYKAOIIHX;

CaMOCTOSATENIPHO OCYIIECTBIIATh TO3HABATEIBHYIO NEATENBHOCTh, BBISABIATH MPOOJIEMBI, CTaBHTh W (OPMYIHPOBATH
COOCTBEHHBIE 33/1a41 B 00pa30BATENLHON ACSTEIBHOCTH 1 JKU3HEHHBIX CHTYAIHAX;

CaMOCTOSATENIFHO COCTABIIATH IUIAH PEIICHHUsI IPOOIEMBI ¢ YIETOM MMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsM;

pacumpsTh paMKH y9€OHOI0 IIpeIMETa Ha OCHOBE JINYHBIX MPEANOYTCHHH;

JIeTaTh OCO3HAHHBIN BBHIOOD, apTyMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPHOOPETEHHBII OIBIT;

croco0cTBOBaTh (POPMHUPOBAHHIO M TPOSIBIICHHIO IIUPOKOW APYAMIIMK B Pa3HBIX 00JIACTSAX 3HAHUH, IIOCTOSHHO HOBBIIIATH
CBOM 00pa30BaTENbHBIN U KYIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:



JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTHBBI B ACATEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3 YJIBTATOB LIETAM;

BJIaJIETh HABBIKAMH ITO3HABATEIHHOM pepiieKcni Kak 0CO3HAaHMS COBEPIIAEMBIX JICHCTBHI U MBICITUTEIBHBIX ITPOIIECCOB, UX
PEe3yNIbTaToOB M OCHOBAHHH, HCIOJIB30BATh MPUEMBI peIICKCHH JUISI OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEIICHHS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHS 10 UX CHIKEHHUIO;

MIPUHUMATh MOTUBBI U ApIYMEHTBI APYIUX MPU aHATIU3€E PE3yIbTaTOB JESITEIbHOCTH;

3) npuHsiTHE ceOs1 U NPYTUX:

MIPUHUMATH Ce0sl, TOHUMAasi CBOU HEJTOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApIYMEHTHI APYIUX NP aHAIHU3€E PE3YIbTAaTOB JEATENbHOCTH;

IpU3HABaTh CBOE IIPaBO U MIPABO APYIUX Ha OIIMOKH;

pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C MO3HIMHU JIPYTOr0 YeJIOBEKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMerHble pe3ynbTaThl OCBOGHHS CoOEpXKaHusi ydeOHoro mnpenmera «buonmorus» Ha yriyON€HHOM ypOBHE
OpPHEHTHPOBaHbI Ha oOecriedyeHre NpoPUILHOr0 00y4eHus odydatomuxcst ononaorud. OHM BKITIOYAIOT: CrielU(pUUECKHE IS
OMOJIOTMY Hay4YHbIE 3HAHHS, YMEHHS U CIIOCOOBI ACHCTBUIT M0 OCBOCHUIO, MHTEPIIPETAIH U IPEOOPa30BaHUIO 3HAHUH, BUJIBI
JIEATENTLHOCTH MO TOJyYEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B Pa3JIMYHBIX y4E€OHBIX, a TAKKe B PEalIbHBIX KU3HEHHBIX
curyauusx. [IpeaMeTHbIe pe3ynbTaThl MpeICTaBIeHbI IO ToJjaM N3y4eHHS.

[IpenMeTHBIC pe3yIbTaThl OCBOCHUS yueOHOro npenamMera «buonorus» B 10 kiacce I0IKHBI OTPaXaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE M POJIM OMOJOTMU B CHCTEME €CTECTBEHHBIX HayK, B ()OPMHPOBAHHU €CTECTBEHHO-
HAayYHOH KapTUHBI MHpPa, B MO3HAHWHM 3aKOHOB IMPUPOJbI M PEUICHHH MPOOJEM PalMOHAIBHOIO MPHPOIOINOIb30BAHHS, O
BKJIaJIE POCCHICKUX U 3apYOEXKHBIX YYEHBIX B Pa3BUTHE OUOJIOTHH;

BJIaJICHUE CHUCTEMOW OHMOJIOTMYECKMX 3HAaHHMH, KOTOpas BKIIOYAeT: OCHOBOIOJNAralolue OHOJNIOrMYeCKue TEPMHHBI U
NOHSTUS ()KU3HB, KJIETKa, OPraHu3M, METa0olIn3M, TOMEOCTa3, CaMOPETYISIHsI, CAaMOBOCIIPOU3BEACHHE, HACIEACTBEHHOCTS,
U3MEHYHMBOCTh, POCT W pa3BUTHE), OHonorudeckue teopuu (kierounas teopust T. llIBanna, M. Illneiinena, P. Bupxoga,
XpOMOCOMHasi Teopusi HacieictBeHHoctH T. Moprana), yuenns (H. 1. BaBunmoBa — o0 meHtpax MHoroo0Opasusi u
MPOUCXOXKACHUS KYIbTYPHBIX PacTeHHMil), 3aKOHBI (€AMHOOOPa3Hs MOTOMKOB IIEPBOTO MOKONEHHMS, PACIICIUICHUS, YUCTOTHI
raMer, He3aBUCUMOro HacienoBaHus I'. MeHpens, rOMOJOIrMYECKMX PSIOB B HacIEACTBEHHOM u3zMeHuuBoctu H. H.
BagwuioBa), mpUHIUIEI (KOMITIEMEHTAPHOCTH);

BJIaJICHHE OCHOBHBIMHM METOJIaMH HAYYHOI'O ITO3HAHUS, HCIIOJIb3yEeMbIX B OMOJIOTHYECKHUX UCCIIEIOBAHUAX JKUBBIX OOBEKTOB
(ommcanue, u3MepeHue, HaOIIOACHHE, SKCIICPUMEHT);

YMEHHE BBIIEISTh CYIIECTBEHHbIE IPU3HAKU: BHPYCOB, KIETOK IIPOKAPUOT U JYKAPHOT, OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OPIaHM3MOB, B TOM 4HCIe OaKTepuid, rpuOOB, pacTeHHH, )KUBOTHBIX M 4eJOBEKa, CTPOCHHS OPraHOB M
CHCTEM OpT'aHOB PACTEHUH, JKUBOTHBIX, UEJIOBEKA, MPOLIECCOB KU3HEAEATENbHOCTH, IIPOTEKAIOIIUX B OPTaHU3MaxX PacTEHHUH,
JKMBOTHBIX M 4YeJOBEKa, OMONIOrMYECKUX MPOIECCOB: OOMEeHa BelecTB (MeTaboiIu3M), TpEeBpaIleHUs] SHEPTHU, OPOXKEHUs,
aBTOTPOGHOrO M TeTepoTpPO(HOr0 THUIOB MHUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TraMeroreHesa,
9MOpHOreHe3a, MOCTIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOXKEHHS, HWHIMBUIYalbHOIO PAa3BUTHSA OpraHu3Ma (OHTOTEHe3a),
B3aMMOJICHCTBUSI TEHOB, TE€TEPO3HCa, HCKYCCTBEHHOr0 0TOOpa;

YMEHHE YCTaHABJIMBATh B3aUMOCBA3U MEXIY OPTaHOMIAMH KIETKH U HX (QYHKLIUSIMH, CTPOSHHEM KJIETOK Pa3HBIX TKaHel
ux (QyHKUMSAMH, MEXIy OpraHaAMH U CHCTEMaMH OPTaHOB Y PACTEHHUI, KMBOTHBIX M YEJIOBEKa M MX (QYHKIHIMH, MEXIY
CHCTEMaMH OpPraHoB M UX (YHKIUSAMH, MEKTY STallaMi 0OMEHa BEIIECTB, STallaMH KJIETOYHOTO LIUKJIA U YKU3HEHHBIX LHKJIOB
OpraHU3MOB, dTallaMy YMOPHUOHAIEHOTO Pa3BUTHS, TEHOTUIIOM U (PeHOTHIIOM, (PeHOTHIIOM U (haKkTopaMu cpensl OOHTaHuS,

YMEHHE BBISBIIATH OTIMYUTEIbHbIE IPU3HAKH )KUBBIX CHCTEM, B TOM YHCIIE PACTEHHH, JKUBOTHBIX U YEJIOBEKA,;

YMEHHE UCIIOIb30BaTh COOTBETCTBYIOLINE apT'YMEHTHI, OHOMOrMYECKYI0O TEPMUHOJIOTHIO M CHMBOJIMKY ISl IOKAa3aTelIbCTBA
POZACTBA OPraHM3MOB Pa3HbIX CUCTEMATHYECKHUX IPYIII;

YMEHHE peniath OWOJIOTMYECKHE 3aJadd, BBUIBIATH IPUYMHHO-CIEACTBEHHBIC CBS3M MEXKIY HCCIEAYEMbBIMH
OMOITOrMYIECKUMH TPOLIECCAMH U SBJICHHUSAMH, JIETATh BHIBOABI M MPOTHO3bI HA OCHOBAHWY TOTYYEHHBIX PE3YIbTATOB;

YMEHHE BHINIONHATE JTa0OpaTopHBIE W TIPAKTHYECKHE paloTHl, COONIONATh MpaBWiIa NpH paboTe C y4eOHBIM W
mab0paTOPHBEIM 000PYIOBAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3BI, MPOBEPSITh MX IKCIEPUMEHTAIBHBIMU CPENCTBAMH, (HOPMYIHMPYS IENb HCCICIOBAHMUSA,
aHaJIM3UPOBATh MOMYIEHHbIE PE3YIbTATHI U JETaTh BHIBOABI;

YMEHHE y4acTBOBaTh B y4eOHO-MCCIIEIOBATENBCKONH paboTe Mo OMOIOrWH, IKOJIOTHH W MEAWIIMHE, MPOBOIUMON Ha 0asze
IIKOJIBHBIX HAYYHBIX OOIIECTB, U IyOJMYHO MPEACTaBIIATh MOTYICHHBIC PE3YAbTATHl HA YIEHHIECKNX KOH(EPCHIMIX;

YMEHHE OIIEHUBATh 3THYECKNE ACTIEKTHl COBPEMEHHBIX MCCIIEI0OBAaHUN B 00JaCTH OMOIOTHUH M MEIUIMHBI (KIOHHPOBaHHE,
HCKYCCTBEHHOE OIUTOJJOTBOPEHHE, HAIIPABICHHOE N3MEHEHNE TeHOMa M CO3JJaHNe TPAHCTEHHBIX OPTaHU3MOB);



YMEHHE OCYLIECTBIISITH OCO3HAHHBIH BBIOOp Oymymiel npoeccnoHabHOM eI TeIbHOCTH B 00JIACTH OHMOJIOTHH, METUINHEI,
OMOTEXHOJIOTUH, BETEPUHAPHUH, CEJIHCKOTO XO03AHCTBA, MHIIEBON IPOMBIIIICHHOCTH, YIIyOJsTh MO3HABATENbHBIN MHTEpEC,
HaIlpaBJICHHBI HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH NpO(deCcCHH U MPOAOIDKEHHE OMOJIOrMYecKoro oOpa3oBaHUS B
OpTaHM3aLUSIX CPEIHETO MPOQECCHOHATIBHOTO U BBICIIEr0 00pa3oBaHusL.

[IpeamerHbie pe3ynbTaThl OcBOEHHs ydeOHOro rpeamMera «buonorusi» B 11 Kiacce NOIKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUH O MECTE W POJM OMOJIOTHUH B CUCTEME ECTECTBEHHBIX HAayK, B ()OPMHUPOBAHHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA, B IO3HAHUN 3aKOHOB TIPHPOBI U PELICHUN IKOJIOTHYECKHX MPOOJIEM YeloBeYecTBa, a
TaKke B PEUIEHHH BOIPOCOB PAIMOHAILHOTO IPHUPOAONONIE30BAHUS, U B ()OPMUPOBAHUM LEHHOCTHOI'O OTHOIICHHS K
MIpHUPOJIE, OOIIIECTBY, YSIOBEKY, O BKJIAJIC POCCUICKUX U 3apyOeKHBIX YIEHBIX-OUOIOT0B B Pa3BUTHE OUOJIOTHH;

yMEHHE BJIAJEeTh CHCTEMOH OWOJOTMYECKUX 3HAHWH, KOTOpas BKIIOYAET OMpeNesieHus M ITIOHUMAaHHE CYIIHOCTH
OCHOBOITOJIATAIONINX OHOMOIMYECKHX TEPMHHOB M TIOHATHH (BHJI, 3KocHcTeMa, Ouocdepa), OHMOIOTHUECKHE TEOpPHH
(oBomronmonHast Teopus Y. JlapBuHa, cuHTeTHYecKas Teopus sBomtonmu), ydeHus (A. H. CesepuoBa — o myTsix u
HanpasieHusx sBomroiun, B.U. BepHamckoro — o Owmocdepe), 3akoHbl (reHermdyeckoro paBHoBecus Jx. Xapmu u B.
BaiinOepra, 3apoasimeBoro cxoacrsa K. M. bapa), npasuna (Muanmyma 0. JIuOuxa, sKonoruyeckoi nupamMusl SHEPTHN),
rumnoressl (runore3a «mupa PHK» Y. I'mnbepra);

yYMEHHE BJIa/IETh OCHOBHBIMH METO/IaMH HayYHOT'O MO3HAHHMS, HCIOJIB3YEMBbIMU B OMOJIOTHUECKHX MCCIIEOBAHUSIX JKUBBIX
O00BEKTOB W OKOCHUCTEM (ONKMCaHHe, H3MEpEeHHEe, HAOJIOJICHUE, OKCIIEPUMEHT), Cloco0aMH BBISBICHHS U  OICHKH
AQHTPOIOTEHHBIX U3MEHEHHUH B IIPUPOJIE;

yMEHHE BBIICISTh CYIIECTBEHHbIE IMPU3HAKHM: BHJOB, OMOTEOLIEHO30B, HKOCHCTEM U Ouochepsl, CTaOMIM3UPYIOLIEro,
JIBIDKYILETO ¥ Pa3phIBAIOIIETO €CTECTBEHHOr0 0TOOpa, aJuIoNaTpHYecKoro U CUMIIATPUUECKOro BUI000pa30BaHUsl, BIUSHHS
JBIDKYIIUX CHJI BOJIOLUKM Ha TeHO(OH] MOMYJNSIUH, MPUCIIOCOOJIEHHOCTH OPTraHW3MOB K Cpelle OOMTaHMs, YepeaoBaHHMs
HAaIpaBJICHUH IBOJIIOIMY, KPYrOBOPOTa BEIIECTB M IIOTOKA YHEPTHH B 3KOCHCTEMAX;

YMEHHUE YCTAaHABJIMBAThb B3aUMOCBA3M MEXAYy TIIpoHecCaMu DOBOJJIOLHH, ABWXKXYIIMMH CHJIAMU  aHTPOIIOI'CHE3a,
KOMITOHEHTaAMHU PA3JIMYHBIX OKOCUCTEM U HpI/ICHOCO6J'[eHI/IHMI/I K HUM OpPTaHU3MOB;

YMEHHUE BLIABJIATHL OTJIUYUTCIBHBIC TPU3HAKKW JKHUBBIX CHUCTEM, HpI/ICHOCO6HeHHOCTB BUOOB K Cpeac O6I/IT3.HI/I5I,
abMOTHYEeCKNX M OMOTHYECKHX KOMIIOHEHTOB JKOCHCTEM, B3aMMOCBA3€H OPraHM3MOB B COOOILECTBAaX, aHTPONOTEHHBIX
H3MEHEHUM B DKOCHUCTEMAaX CBOEH MECTHOCTH,

YMEHHE UCTIOIb30BaTh COOTBETCTBYIOLINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHUIO M CUMBOJIMKY JUI JOKa3aTeIbCTBA
POACTBAa OPraHM3MOB pPa3HBIX CHCTEMAaTHYECKHX TpYII, B3aUMOCBS3M OPraHU3MOB WU CpeAbl OOMTAaHUSA, E€IUHCTBA
YelIOBEYECKUX pac, HEOOXOMMMOCTH COXPAaHEHHS MHOroo0pa3ust BHIOB M JKOCHCTEM KaK YCIOBHS COCYLIECTBOBAHHS
MIPUPOJBI U YEITOBEUECTBA,;

yMEHHE pelaTh OWOJIOTMYECKHe 3a/Jadd, BBIABIATH NPUYNHHO-CICACTBEHHBIE CBA3M MEXIY HCCIEAYyEMBIMH
OMOJIOrMYECKIMH MPOLIECCAMU U SABJICHUSIMHU, J€NaTh BHIBOIBI M IIPOTHO3BI HA OCHOBAHHH MTOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINONHATL J1aOOpaTOpHBIE M IIPAaKTHYeCKHe paboThl, cOOMIOaTh MpaBWia INpuU pabore ¢ y4eOHBIM |
J1200paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THIIOTE3BI, MIPOBEPATh MX OSKCIEPUMEHTANbHBIMH CpPENCTBaMH, (HOPMYIHPYS LeIb HCCIEAO0BaHMUS,
aHaJIM3UPOBATh MOMYYEHHbIE PE3YIbTATHI U JAENaTh BHIBOBL;

YMEHHE Y4acTBOBaTh B Y4EOHO-HCCIENOBATEIBLCKOW paboTe 1Mo OMOJOTHH, SKOJIOTMH W MEAWLMHE, POBOIMMON Ha 0ase
IIKOJIBHBIX HAyYHBIX OOIIECTB, U ITyOJIMYHO NPEICTABIIATE TOTYYSHHbIE PE3yIIbTaThl HA YIeHHYECKHX KOH(epeHIUX;

YMEHHE OIICHHBATh THUIIOTE€3bl M TEOPHUH O IPOUCXOXKICHWH JXHW3HM, YEIOBEKa M YEIOBEYECKMX pac, O NPHUYHHAX,
MTOCTECTBISIX M crIoco0ax MpeoTBPAIeHUs TI00aTbHBIX H3MEHEHNH B 6nocepe;

YMEHHE OCYILECTBIATh OCO3HAHHBIN BBIOOp Oyayiiei mpoecCHOHATBHOM ACITENbHOCTH B 00JIACTH OHOJIOTUH, SKOJIOTHUH,
MIPUPOJONIONB30BAHNS, MEAUIMHBI, OWOTEXHOJOTHM, IICHXOJIOTMH, BETEPHUHAPHH, CEIBCKOIO XO3SHCTBA, NHIIEBON
MIPOMBIIITICHHOCTH, YIIyONsATh I103HABAaTEIbHBIH HHTEpPEC, HANpPaBICHHBIM HAa OCO3HAHHBIM BHIOOP COOTBETCTBYIOILECH
npodeccu M NPOJOJDKEHHE OHOJOrMYecKoro oOpa3oBaHHs B OpraHHM3AIMAX CPEIHETO NMPO(PECCHOHAIBHOIO M BBICIIETO
o0Opa3oBaHUsL.
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KouTpoabubie Mpakruueckne | (WHppoBbIE)
n/n NMPOrpamMMbI Bcero
padoTsl pa6oThI 00pa3oBaTelIbHbIE PecypChbl
Bbubnuoreka [JOK
! brozoris kai Hayia . 0 0 https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
2 K 2
FIBGIC CHOTOMEL I #X H3yetie 0 0 https://m.edso0.ru/7f41c292
bubnuoreka [IOK
3 briozors keTkit 2 0 05 https://m.edsoo0.ru/7f41c292
bubnunoreka [IOK
4 X 1 1
HMITHECKa Opramisatniil Kretict 0 0 https://m.edsoo.ru/7f41c292
bubnroreka [IOK
2
> CTpoetie i pyHiLH KIeTKH 8 0 https://m.edsoo.ru/7f41c292
6 OOMeH BellecTB ¥ NPEeBpalleHUe SHEPTUH B 9 0 1 bubaunorexa [JOK
KIICTKE https://m.edsoo.ru/7f41c292
7 Hacnencreennast uHpopMalys 1 peanu3aius 9 0 05 bubaunorexa [JOK
eé B KIIETKE ' https://m.edsoo.ru/7f41c292
. Bubnmuorexa [IOK
8 I3 HCHHATA LRI KITCTRH 6 0 ! https://m.edsoo.ru/7f41c292
Bubnuorexa [IOK
o CTpOCHHE M (yHKIIHH OPraHK3MOB 17 0 15 https://m.edsoo.ru/7f41c292
bubnuoreka [TOK
10 PasMHOXeHUE U pa3BUTHE OPraHU3MOB 8 0 15 https://m.edsoo.ru/7f41c292
1 I'eneTrka — HayKa O HaCIEICTBEHHOCTH U 5 0 05 bubnuoreka [TOK
HW3MEHYHBOCTH OPTaHM3MOB ' https://m.edsoo.ru/7f41c292
12 3aKOHOMEPHOCTH HACIIE/ICTBEHHOCTH 10 0 1 htf;?;ﬁézzzgoﬁgﬁf 116292
bub. OK
13 3aKOHOMEPHOCTH U3MEHIUBOCTH 6 0 1 htt[jls:;;l(?ZZI;Zoﬁu 17§416292
14 I'eHeTHKa YemoBeKa 3 0 0.5 Bubmorexa IIOK
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https://m.edsoo.ru/7f41c292

15 C 4 1 Bubmmorexa [IOK
S opTEe https://m.edsoo.ru/7f41c292
bubanorexa [JOK
16 BuoTexHONOrvMs ¥ CUHTETHYECKast OUOIOTHS 4 0 hitos:/m edsoo.ru/ 41629
bubanorexa [JOK
1
! Feepaios Epe 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO HACOB I10 102 13

[MPOI'PAMME
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11 KJIACC

Kosmm4ecTBo yacoB DJIEKTPOHHBIE
Ne HaumenoBaHue pa3ieioB H TeM
KouTpoabubie Mpakruueckne | (uHppoBbIE)
n/n MPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTesIbHbIE pecypchl
1 3apokIeHue U pa3BUTHE SBOJIIOIIMOHHBIX 4 0 0 bubmmoreka [TOK
Mpe/ICTaBICHUH B OUOIOTHH https://m.edsoo.ru/7f41c292
.. bubmuoreka [TOK
2 M 14 2
HKPOSBOIIOLIA 1 €6 pESyNETATEL 0 https://m.edsoo.ru/7f41c292
3 MakpodB us U eé bTaThI 6 0 0 bubamorexa LIOK
AxpoIBOION °¢ pesyieta https://m.edsoo.ru/7f41c292
4 IIpoucxoxneHue u pa3BUTHE KU3HU Ha 15 0 15 bubaunorexa [JOK
3emie ' https://m.edsoo.ru/7f41¢292
5 [TporcxoxaeHKE YeI0BeKa — aHTPOIIOreHE3 10 0 1 bubamorexa [IOK
P A : P https://m.edsoo.ru/7f41c292
5 | cpmmmon #nanoprammoran s ] 0 05 biorera L1OK
P 1 HaAOP! ' https://m.edsoo.ru/7f41c292
OKpyXarollen cperoi
bubnunoreka [JOK
7 OpraHu3Mbl 4 cpesia OOUTaHUs 9 0 15 https://m.edsoo.ru/7f41c292
. Bubnmuorexa [IOK
8 KOIIOrHA BUAOB  NONy ALK S 0 05 https://m.edsoo.ru/7f41c292
9 DKOJIOTHS COOOIECTB. DKOIOTHICCKUE 12 0 05 Bubnuorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41c292
bubnuoreka [TOK
10 b — 106 6 0 0
Hocepa — ri00akHas SKocHCTeMa https://m.edsoo.ru/7f41c292
bubnuoreka [TOK
1 Herosex t Okpysalowas cpesa 6 0 0 https://m.edsoo.ru/7f41c292
bubnnoreka [TOK
12 P 8 0 0
CICPBHOE BpentA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O 102 0 75

[MPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacoB DJIeKTPOHHBbIE
Ne undposbie
i Tema ypoka Beero KonTponbsnsie IIpakTnyeckue 06pazoBATEIBHbIC
padoThI padoThI pecypesi
1 Buonorus kak KOMIUIEKCHas HayKa M Kak 0 0 bubanorexa [JOK
4acTh COBPEMEHHOI0 00IIECTBA https://m.edsoo.ru/7f41c292
2 JKuBBIE CHCTEMBI M X CBOMCTBA 0 0 bubamorexa LIOK
https://m.edsoo.ru/7f41c292
3 YpoBHEBast OpraHU3aIus JKUBBIX CUCTEM 0 0 Bubmorexa HOK
https://m.edsoo.ru/7f41c292
4 VicTopust OTKPBITHA U U3Yy4EHUS KIETKH. 0 0 bubaunorexa [JOK
Kierounast Teopust https://m.edsoo.ru/7f41c292
MeTopl MOJIEKYIISIPHON U KJIETOYHOM
6uonoruu. [Ipakruyeckas padora «3yuenue
5 METOIOB KJIETOYHOH OMOIOrvH 0 05 bubanoreka [JOK
(xpomarorpacdus, 3eKTpodopes, ' https://m.edsoo.ru/7f41c292
i depeHInanbHOe HEHTPUPYTUPOBAHHUE,
TILIP)»
6 XUMHUYECKUI COCTAB KIIETKH 0 0 BuGamorexa LIOK
https://m.edsoo.ru/7f41c292
7 MunepanpHBIe BEIIECTBA KIETKH, UX 0 0 bubnunorexa I[JOK
OuoIOrnIecKas poib https://m.edsoo.ru/7f41c292
OpraHuyeckre BEIecTBa KIETKH — OeIKu.
8 JIa6Iz)paTopHa>1 pa6(?Tla «O6HapyxeHue OeIKoB 0 0.5 BuGamorexa LIOK
N https://m.edsoo.ru/7f41¢c292
C MTOMOIIBIO KaUYECTBEHHBIX PEaKLUiD
9 CBoticTBa, KIaccupuKaius U GyHKIUI 0 0 bubnuoreka I[JOK
OesKoB https://m.edsoo.ru/7f41c292
10 Opraanyeckue BEmecTBa KICTKH — 0 0 Bubmmoreka [IOK
YTIIEBOJIBI https://m.edsoo.ru/7f41c292
11 OpraHuyecKre BeIIeCTBa KICTKH — JIMTHIBI 0 0 bubmorexa [IOK

https://m.edsoo.ru/7f41¢c292
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Hyxneunossie kucnorsl. JTHK u PHK.
JlabopaTopHas pabota «McciemoBanne

Bubaunoreka [JOK

12 0.5
HYKJICHHOBBIX KHCIIOT, BBIICICHHBIX U3 KIETOK https://m.edsoo.ru/7f41c292
Pa3IMYHBIX OPTaHU3MOB)
13 Crpocnue u pyakrmu ATD. JIpyrue 0 bubmoreka [IOK
nykineosuarpudocharer (HTD) https://m.edsoo.ru/7f41c292
14 CexsenunpoBanue JJHK. Mertoasl reHOMUKH, 0 bubmoreka [TOK
TPAHCKPUIITOMUKH, TIPOTEOMHKH https://m.edsoo.ru/7f41c292
bubaunoreka [JOK
1 M i
> CTORB! CTPYKTYPHOH Ouonorun 0 https://m.edsoo.ru/7f41¢c292
16 T kietok. [IpokapuoTrueckas KieTka 0 Bubamorexa LIOK
UIIBI KJIETOK. HOTHYECKAS KIIET!
Poxap g https://m.edsoo.ru/7f41c292
i | e s | mmemOx
THYECKast T HHE CBOMCTB .
P N P v https://m.edsoo.ru/7f41c292
KJIETOYHOU MeMOpaHbD»
bubanoreka [JOK
18 I i 0
OBCPXHOCTHBI AlllIApAT IJICTIH https://m.edsoo.ru/7f41c292
19| Tpwtmreoas paors eispmonme o 05 binorera LIOK
P P i A ' https://m.edsoo.ru/7f41c292
LUTOIIa3MbI B PACTUTENBHBIX KIETKAX)
[onyaBTOHOMHBIE OPTaHOU/IbI KIETKH:
og | MHTOXOHIPHH, IUIACTHJEL. Jlabopartopuas 05 bubnunorexa I[JOK
pabota «HccnenoBanue mIa3MoiIn3a u ' https://m.edsoo.ru/7f41c292
JICTUIa3MOJIM3a B PACTUTENBHBIX KIETKAX)
Bubmmorexa IIOK
21 H 0 0
CMEMDPAHHDIC OPTAHOIAB! IICTIH https://m.edsoo.ru/7f41c292
Bubmmorexa [IOK
22 C 0
TPOCHHE I (pyHKLIH 1P https://m.edsoo.ru/7f41c292
33 | syevpron Taboperapeas sebom ebsyren 05 Bumcnea 10K
YHAPHOT: PATOPHa b i ' https://m.edsoo.ru/7f41c292
CTPOCHHUS KIIETOK Pa3IMYHBIX OPraHH3MOBY
24 AccUMWIALNA U TUCCUMMIALNS — IBE 0 Bbubnuoreka [TOK

CTOpOHBI MeTabonmm3Ma. Turel oOMeHa

https://m.edsoo.ru/7f41¢c292
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BemectB. Jlaboparopnas padora «/3yuenne
KaTaJUTHYCCKOH aKTUBHOCTH (PepPMEHTOB (Ha
MpUMepe aMIJIa3bl WM KaTaaasbl)y

depMEeHTaTUBHBIN XapaKkTep peakuuii
KJIeTouHOro Merabonusma. JlaboparopHas

Bbubaunoreka [JOK
25 | pabora «/3y4yeHue epMEHTATUBHOTO 05 https://m.eds00.ru/Tf41¢292
pacIernieH s epoKCHIa BOAOPO/A B
PaCTHUTENBHBIX M )KUBOTHBIX KIICTKAX»
26 Benku-akTUBaTOPHI ¥ OCITKU-UHTHOUTOPHI 0 bubamorexa LIOK
CHKH-AKTHBATOD . op https://m.edsoo.ru/7f41c292
bubaunoreka [JOK
27 A i
BTOTpO(l)HI)II/I THIL OGMCHA BeIICCTS 0 https://m.edsoo.ru/7f41¢c292
bubaunoreka [JOK
2 )
8 OTOCHHTES 0 https://m.edsoo.ru/7f41c292
26 | TaGopmropran pator Cpusmem npoeoes 0 biGiorexa LIOK
PatopHaz p P pot https://m.edsoo.ru/7f41c292
OpOXKEHHS U JIbIXaHHSD)
30 AbdpoOHBIEC OpPraHU3MBbI. DTaIlbl 0 bubnuorexa [JOK
9HEPreTHIECKOro 0OMeHa https://m.edsoo.ru/7f41c292
" CBHeperfr B§M6};3HHOFO rpanHeE{T:tanI;c_)TOHOB. . BuGmorexa [IOK
HHTEs  paboTa HIpOTORHON https://m.edsoo.ru/7f41c292
CHHTa3bI
32 p 0 bubanoreka [JOK
CAICLII MATPHIHOTO cHiTesa https://m.edsoo.ru/7f41c292
. Bubmmorexa IIOK
33 Tpauckpumnims — maTpuuHblil cuate3 PHK 0 https://m.edsoo.ru/7f41c292
Bubmmorexa [IOK
34 T & 0
PAHCIALILL I e¢ STatlbt https://m.edsoo.ru/7f41c292
35 KomupoBanune amuHoKucnot. Pons pubocom 0 bubnuoreka [IOK
B GHocHHTe3e Oerka https://m.edsoo.ru/7f41c292
Opranu3anus reHoMa y IPOKapHOT Bbubmmorexa [IOK
36 0
9YKapHOT https://m.edsoo.ru/7f41c292
37 MorneKysipHbIe MEXaHU3MBbI IKCIIPECCHU 0 Bubnuoreka [IOK
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T€HOB y 9YKapHOT

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

Xemocunres. JlabopaTopHas pabora

Bubaunoreka [JOK

38 | «CpaBHeHue MPOIECCOB POTOCUHTE3A U 0.5 https://m.edso0.ru/7f41c292
XEMOCHHTE3a»

o | e e b s Bmorox
OPTHFATHBIC Hapastibl. TIPaKHiHeckas pabota ' https://m.edsoo.ru/7f41c292
«Co3manue MOJIETIH BUPYCa»

40 BupycHsle 3a001€BaHus 4eI0OBEKa, 0 bubanorexa [JOK
KHUBOTHBIX, PACTCHHI https://m.edsoo.ru/7f41c292

41 HaHoTexHoMOrnM B OHOIOTHH U METUIMH 0 bubamorexa LIOK

AHOTEXHOINO oo CAHLIHE https://m.edsoo.ru/7f41c292
bubaunoreka [JOK

42 X i

VISHEHHBIN LHICL IeTiH 0 https://m.edsoo.ru/7f41c292
bubaunoreka [JOK

4 M i HK

3 ATPIMHEIT CHiTes /| 0 https://m.edsoo.ru/7f41c292

14 | tsyaemme xpoiocon wa rronas 05 bmoreca LIOK

1 P ' https://m.edsoo.ru/7f41c292
MHKpOIIpenapaTax»
bubanoreka [JOK
45 | Mlenettiie et — MATO3 0 https://m.eds00.ru/7f41c292
Tums! knetok. KapnokuHes v IUTOKHHES.

46 Jlaboparophast pabora «Habironenue MuTo3a B 05 bubnunorexa I[JOK
KJIETKaX KOHYMKA KOpEIKa JyKa (Ha TOTOBBIX ' https://m.edsoo.ru/7f41c292
MHUKpOIpenapaTax)»

47 Pe 3HEHHOTO a KJIETO 0 bubmoreia LOK

TYIIIIDL AHBHEHHOTO THIIA KICTOK https://m.edsoo.ru/7f41c292
Bubmmorexa [IOK
48 O 0
PTAHHIN Al cutHoe Lieroe https://m.edsoo.ru/7f41c292
Txanu pacrenmii. Jlaboparopras padora Bbubmmorexa [IOK

49 . . 0.5

«V3yueHne TKaHe#H pacTeHHUI https://m.edsoo.ru/7f41c292
TxaHU KUBOTHBIX M YEJIOBEKA.
50 | Jlaboparopnas pabora «/3ydeHue TKaHeH 0.5 brbmmorexa LIOK

KHUBOTHBIX»

https://m.edsoo.ru/7f41¢c292
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Opransl. Cuctemsbl opranos. JlaboparopHas

Bubaunoreka [JOK

51 | paGota «/3y4eHue OpraHoB IBETKOBOTO 0.5 https://m.edsoo.ru/Tf41c292
pacTeHus»
52 Ormopa Tejta OpraHu3MOoB 0 EH6_HHOTeKa LoK
https://m.edsoo.ru/7f41c292
53 JIBr>KeHHEe OpraHu3MOB 0 EH6_HHOTeKa HoK
https://m.edsoo.ru/7f41c292
bubmuoreka [TOK
>4 Tliraiiie OprafHsMoB 0 https://m.edsool.lru/7f41c292
55 IIuranue MO3BOHOYHBIX JKUBOTHBIX. 0 bubaunoreka [JOK
[MunieBapuTeIbHas CHCTEMA YEIOBEKA https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
56 JIbIXaRHE OPraHH MO 0 https://m.edsool.lru/7f41c292
57 JlprxaHue mo3BOHOYHBIX JKMBOTHBIX U 0 bubmuoreka [IOK
YeloBeKa https://m.edsoo.ru/7f41c292
58 TpaHcopT BemecTB y OpraHu3mMoB 0 EH(_SHHOTGKa LoK
https://m.edsoo.ru/7f41c292
59 KpoBeHocHas cuctema Mo3BOHOYHBIX 0 bubauorexa [JOK
JKUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41c292
60 Beinenenue y opraHu3MoB 0 EH6_HHOTeKa HoK
https://m.edsoo.ru/7f41c292
bubnunoreka I[JOK
61 SALLHTA Y OTaHH3MOD 0 https://m.edsool.lru/7f410292
bubnunorexa I[JOK
62 HsMyHHas CHICTeMa HesloBeka 0 https://m.edsool.lru/7f410292
63 PazapaxxuMocTh U peryssiiust y OpraHu3MoB 0 BH(?HHOTeKa oK
https://m.edsoo.ru/7f41c292
64 I'yMopanbHas perymnsus 1 SHAOKpUHHAs 0 bubnuoreka [IOK
CHCTEMA KUBOTHBIX U YEJIOBEKA https://m.edsoo.ru/7f41c292
65 DopMbl pa3MHOXKEHHUST OPTraHU3MOB 0 h tfé?;ﬁézgzgoﬁgﬁf 116292
66 [MonoBoe pazMHOKEHNE 0 bubmorexa LIOK

https://m.edsoo.ru/7f41¢c292
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Bbubaunoreka [JOK

67 Meii 0
eHos https://m.edsoo.ru/7f41c292
I'amerorene3. OOpa3oBaHue U pa3BUTHE
6g | TIOTOBBIX KIETOK. JlabopaTtopHas padora 05 bubanorexa [JOK
«VI3yueHune CTpOCHUS TIOJOBBIX KJICTOK Ha ' https://m.edsoo.ru/7f41c292
TOTOBBIX MHUKPOIPEapaTax»
69 WnpuBuayansHOE pa3sBUTHE OPTaHU3MOB — 0 bubanorexa [JOK
OHTOTeHe3 https://m.edsoo.ru/7f41c292
70 3akiajKa OpraHoB ¥ TKaHel u3 0 Bbubmuoreka [TOK
3apOJIBIIIEBBIX JIUCTKOB https://m.edsoo.ru/7f41c292
P . JIab
71| paors Buamacrone npuaakon cxotcTa 05 biGorexa LIOK
P . P s ' https://m.edsoo.ru/7f41c292
3apOoAbIIIEN MMO3BOHOYHBIX KUBOTHBIX)
P 7.
72| Maoparopias paora «Cpocie opraron 05 brGmorera LIOK
PatopHaz p 1POCHIE Op ' https://m.edsoo.ru/7f41c292
Pa3MHOXKEHHS BBICHINX pACTCHUN)
73 Hctopus craHOBIIEHHS U pa3BUTUS TEHETUKU 0 bubaunorexa [JOK
KaK HAYKH https://m.edsoo.ru/7f41c292
O .
s | e s o s | Dok
pATOpHa p P . ' https://m.edsoo.ru/7f41c292
00BEKT T€HETHIECKHUX UCCIICIOBAaHUID
3aKOHOMEPHOCTH HaCJIE0BaHUS IIPU3HAKOB.
MonorubpuaHoe ckperimBanue. [Ipakruueckas bubnunorexa I[JOK
75 " 0.5
pabota "M3ydeHue pe3yabTaToB https://m.edsoo.ru/7f41c292
MOHOTHOPHUTHOTO CKPELIUBaHUS Y AP030¢Qubt"
76 [{uronoruveckue OCHOBbI MOHOTHOPHIHOTO 0 Bubmmorexa IIOK
CKpEIUBaHHUS https://m.edsoo.ru/7f41c292
77 AHammsupylomiee ckperuBanre. Hemoixaoe 0 bubnuoreka [IOK
JIOMHHHPOBAHUE https://m.edsoo.ru/7f41c292
0 T
78| pacars i posmararen 05 BGmiorexa LIOK
P i pesy. ' https://m.edso0.ru/7f41¢292
JUTHOPHUIHOTO CKPEIMBAHUS Y APO30(DIITBDY
79 [{uronoru4eckue OCHOBBI AUTHOPUITHOTO 0 Bubmorexa IIOK
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CKpEIIBAHUS https://m.edsoo.ru/7f41c292

80 CreruieHHOE HACIEIOBaHUE MTPU3HAKOB 0 bubamorexa LIOK
https://m.edsoo.ru/7f41c292

81 XpOMOCOMHAasI TEOpHS HACIEACTBEHHOCTH 0 Brubmorera HOK
https://m.edsoo.ru/7f41c292

82 I'eneTnka mona 0 bubamorexa LIOK
https://m.edsoo.ru/7f41c292

83 I'eHoTun Kak 1eIOCTHAs cucTeMa 0 bubamorexa LIOK
https://m.edsoo.ru/7f41c292

84 I'eHeTHuecKkuil KOHTPOIb Pa3BUTHUSL 0 bubanorexa [JOK
pacTeHu, YKUBOTHBIX M Y€IOBEKA https://m.edsoo.ru/7f41c292

85 M3MeHunBOCTh PU3HAKOB. Bubl 0 bubaunorexa [JOK
HU3MEHUYHBOCTH https://m.edsoo.ru/7f41c292

bubmuoreka [IOK
86 MonauukanuoHHass K3MEHIYMBOCTD 0 https://m.e dsoolf’u 175416292

BapuanuoHHbIil psia 1 BapHalOHHAS

g | e Tl s iz

U3MEHYMBOCTH. [10CTpOEHHE BAPUALIHOHHOTO hittps://m.eds00.0u/ 7141292
psla ¥ BapualMOHHON KpUBOiD»

88 I'enoTHIIMYeCcKass U3MEHYUBOCTb. 0 bubanoreka [JOK
Kom0OuHaTBHAS U3MEHUYUBOCTD https://m.edsoo.ru/7f41c292

9 | paor ehyramn ¥ posooems (v rorown 05 binorera LIOK
MUKpONpENApaTaX)» https://m.edsoo.ru/7f41c292

90 3aKOHOMEPHOCTH MYTAIIMOHHOTO TIpOoIIecca. 0 bubnuoreka [IOK
DIUT€HETHKA Y YITUTEHOMHUKA https://m.edsoo.ru/7f41c292

01 I'enetnka genmoBeka. [IpakTudeckas pabora 05 bubnuoreka [IOK
«CocTaBiieHHE W aHATM3 POIOCITOBHOIM» https://m.edsoo.ru/7f41c292

Bubnuoreka [TOK
%2 MeTOME ME/MIHECKOR FeHETHH 0 https://m.edsooI.lru/7f41c292

93 3HaueHne MEOUITNHCKON TEHETHKH B 0 Bbubnuoreka [TOK

TPEAOTBPANICHNA U JICUCHUNU T'€HETUICCKUX

https://m.edsoo.ru/7f41¢c292
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3a00JIeBaHUI Yea0oBeKa

OCHOBHBIE TOHATHS CCJICKIIMH.

94 JlaGopaTopHas pabota «/3ydeHne copToB 1 05 bubmoreka [TOK
KYJBTYPHBIX PACTCHHI ¥ IOPO JOMAIITHUX ' https://m.edsoo.ru/7f41c292
JKHUBOTHBIX)

M i paboTHI.
95 | MaGoparopras pasora clayaese seroon ) 05 biorexa LOK
PATOPHAZ pabe i " ' https://m.edsoo.ru/7f41c292
CEJICKIIMU PaCTeHHI»
N T A — ) 0 Bmorera LLOK
P P P https:/m.eds00.ru/7f41c292
pacTeHui»

97 CoxpaHeHue, U3y4eHHue U UCIOIb30BAHNE 1 0 bubmuoreka [IOK

TEHETHYECKHUX PECypCOB https://m.edsoo.ru/7f41c292
b
08 | npormorcrna. Mparicexas pasora ) 05 brGmoreca LIOK
P Aeta. 1p P ' https://m.edsoo.ru/7f41c292
«M3ydeHne 0ObEKTOB OUOTEXHOIOTHUI

99 OCHOBHBIC HAIIPABJICHHUS] CHHTETHYECKOM 1 0 bubaunorexa [JOK
Ouosnorun https://m.edsoo.ru/7f41c292

10 XpOMOCOMHasI ¥ TeHHAs! HH)KEHEePHsI 1 0 Bubamorexa LIOK

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

10 bubamnoreka [JOK

M 0 1
1 CAHIHHCIHE DHOTEXHOTOTHH 0 https://m.edsoo.ru/7f41c292
10 PesepBHblit ypok. [ToBTopenue, 00001eH e, 1 0 bubnunorexa I[JOK
2 CHCTEMATU3aLMsl 3HAHUN https://m.edsoo.ru/7f41c292
OBLIEE
IIEE KOJIMYECTBO YACOB I10 102 135

[MPOTPAMME
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11 KJIACC

KonuyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara nuppoBbIe
Tema ypoka KonTtposabn IpakTHyecku
n/n Bceero u3ydyeHusi | oOpa3zoBaTesibHbIE
ble padoThI ¢ padoThbI
pecypcbl
1 DBooonHas reopus Y. Jlapsuna 1 0 0 ) https://m.edsoo.ru/ 714129
) JIBOKyIIIHE CHITBI SBOIOLUY BHIOB 1O Y. 1 0 0 https://m.edsoo.ru/7f41c29
Japsuny 2
3 Boprba 3a cyiiecTBOBaHHE, ECTECTBEHHBIN U 1 0 0 https://m.edsoo.ru/7f41c29
HCKYCCTBEHHBIH 0TOOD 2
4 DOopMHUPOBAHHE CUHTETUYECKOMH TEOPUH 1 0 0 https://m.edsoo.ru/7f41c29
3BOJIIOIHH 2
5 DTarbl 3BOMOIIMOHHOTO MPOIecca: 1 0 0 https://m.edsoo.ru/7f41c29
MHKDPOIBOJIIOIHUS U MaKpPOIBOJIFOLHS 20
6 IMomyssinust — sneMeHTapHast eAuHATA 1 0 0 https://m.edsoo.ru/7f41c29
SBOJIIOLUA 2
3aKOH FeHETHYECKOr0 paBHOBECHST K.
7 Xapmu, B. Baiin6epra. Jlabopatopras pabora 1 0 05 https://m.edsoo.ru/7f41c29
«BbIsIBIeHUE N3MEHYMBOCTH Y 0CO0EH OJJHOTO ' 2
BHIA»
https://m.edsoo.ru/7f41c29
8 DremenTapHbie (HAKTOPBI IBONIOLIH 1 0 0 ? s
9 Do dext ocHOBaTes . DPPHEKT OYTHUTOTHOTO 1 0 0 https://m.edsoo.ru/7f41c29
TOpJIBIIIKA 2
10 Murpaiwn. V3051Mu MOy ISsIITHiA: 1 0 0 https://m.edsoo.ru/7f41c29
reorpaduyeckas, OHoIOrnyecKas 2
1 EcrecTBeHHBIN 0TOOpP — HATPABIISIOIIHIA 1 0 0 https://m.edsoo.ru/7f41c29
(baxTop 3BOIIOIUH 2
12 Tososoii 0160p 1 0 0 , https://m.edsoo.ru/7f41c29
13 IprcocoGIeHHOCTh OPTaHU3MOB Kak 1 0 0.5 https://m.edsoo.ru/7f41c29
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pe3yNbTaT MUKpOdBOITIOIHH. JlaboparopHas
pabora «3ydeHnue apoMop(po30B 1
HANO0AATITALIUN Y PACTEHHIA U KUBOTHBIX)

IN

[Tpumeps! TpUCHIOCOOIEHUH y OPraHU3MOB:
MophooTHYeCcKue, (PU3HOIOTHUECKUE,
OMOXMMUYECKHE, TOBEIEHYECKHE.

https://m.edsoo.ru/7f41c29

14 0.5
JlaGopaTopHas pabota «IIpucnocodneHus 2
OpPraHU3MOB U MX OTHOCHTEIbHAS
1IENIECO00PA3HOCTR
B .
1A, €T KPUTEPHH H CTPYKTyPa https://m.edsoo.ru/7f41c29
15 | JlabopatopHas padota «CpaBHEHHE BUIOB IO 0.5 20
MOP(OIOTHIECKOMY KPUTEPUION» —
https://m.edsoo.ru/7f41¢c29
16 Crpykrypa BHa 0 5
17 Buioo6pa3oBanue Kak pe3yiabTaT 0 https://m.edsoo.ru/7f41c29
MHKPOIBOJTIOIUH 2
https://m.edsoo.ru/7f41c29
18 CBs13b MUKPODBOITIOLMU U AITHAEMHUOIIOTHA 0 2
19 Makpossosorus. [TaneoHTomornueckue 0 https://m.edsoo.ru/7f41c29
METOJIbI U3YUCHHSI SBOITIOIINH 2
20 Buroreorpaduueckue METOIBI H3YUCHHSI 0 https://m.edsoo.ru/7f41c29
SBOJIIOLUA 2
OMOpPHOIOTHYECKUE U CPABHUTEITBHO- https://m.edsoo.ru/7f41c29
21 | mopdonorudeckue METOIbI U3ydEHHs 0 ’
3BOJIIOLIAN =
MosekysispHo-TeHeTHiecknue, https://m.edsoo.ru/7f41c29
22 | OMOXUMHUYECKHE U MATEMAaTUYECKUE METOIbI 0 5
H3YUCHUS SBOJOINH =
https://m.edsoo.ru/7f41c29
23 OO111He 3aKOHOMEPHOCTH IBOJFOIIUH 0 5
24 AnanrtuBHast paauanus. HepaBHOMEpHOCTD 0 https://m.edsoo.ru/7f41c29
TEMIIOB 3BOJIFOLIMUA 2
25 Hay4Hble THITOTE3HI IPOUCX O3KICHUS KU3HH 0 https://m.edsoo.ru/7f41c29



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c2920
https://m.edsoo.ru/7f41c2920
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

Ha 3emie

2

Z[OHay‘IHBIC MpEACTABJICHUS O 3apOXKACHUN

https://m.edsoo.ru/7f41c29

26 KU3HU ° 2
97 OCHOBHBIE 3Tallbl HEOPTaHUYECKON 0 https://m.edsoo.ru/7f41c29
JBOJIIOIUN 20
https://m.edsoo.ru/7f41c29
28 I'unore3sl 3apoXkaEHUS JKU3HU 0 5
CTOPH 3MILI H METOLbI €€ H3YCHIIA https://m.edsoo.ru/7f41c29
29 | JlabopaTopHas pabota «/3ydeHue U onrcaHue 0.5 5
HCKOMAEeMBIX OCTAaTKOB JIPEBHHUX OPraHH3MOB) =
. https://m.edsoo.ru/7f41c29
30 HauanbHele 3TaIel OpraHuuecKoi 3BONIONNN 0 5
https://m.edsoo.ru/7f41c29
31 DBOJIONHS YKAPHOT 0 5
OCHOBHBIC OTalbl 3BOJIOIUH PACTUTEIBHOI'O
gp | MUPR. IMpaktuueckas pabora «3yuenue 05 https://m.edsoo.ru/7f41c29
0COOEHHOCTEW CTPOCHUS PACTEHUI pa3HbIX ' 2
OT/EIIOBY
33 OCHOBHBIE 3TAIbI BOJIOIMN KHBOTHOTO 0 https://m.edsoo.ru/7f41c29
Mupa 2
DBOJIOLHS KUBOTHBIX. FpaKTHqCCKaH pabora https://m.edsoo.ru/7f41c29
34 | «M3y4yeHue ocOOEHHOCTEW CTPOCHUS 0.5 ?
M03BOHOYHBIX )KUBOTHBIX)» =
35 PasBurHe XU3HM Ha 3eMIIe 10 SpaM H 0 https://m.edsoo.ru/7f41c29
nepuoaamM 2
36 MaccoBbie BEIMHPaHHUSI — SKOJIOTHIECKHE 0 https://m.edsoo.ru/7f41c29
KPH3HCHI TPOIILIIOTO 2
37 CoBpEeMEHHBIN SKOIOTHIECKHI KPH3HC, €TO 0 https://m.edsoo.ru/7f41c29
0COOEHHOCTH 2
38 CoBpeMeHHast CHCTeMa OPraHHIeCKOro 0 https://m.edsoo.ru/7f41c29
MPOIILIOrO 2
39 OCHOBHBIE CHCTEMATHIECKHE TP YIITIbI 0 https://m.edsoo.ru/7f41c29

OpraHU3MOB

2
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https://m.edsoo.ru/7f41c29

40 AHTpoNonorus — Hayka 0 4eJIOBEKe 0 9
41 Pa3ButHe npeacTaBIeHUH O IPOHCXOKICHUH 0 https://m.edsoo.ru/7f41c29
yesoBeKa 2
MecTo YennoBeKa B CUCTEME OPTaHUIECKOr0
4p | MuPa. JlaGoparopHas padota «3yueHue 05 https://m.edsoo.ru/7f41c29
0COOEHHOCTEW CTPOCHUS CKEJIeTa YeI0BeKa, ' 2
CBSI3AHHBIX C TPAMOXOXKICHUEM)
https://m.edsoo.ru/7f41c29
43 JBrxymiye cuiabl aHTpOroreHe3a 0 5
44 CooTHolIeHHE OUOTOrHYECKUX 0 https://m.edsoo.ru/7f41c29
COILMABHBIX (haKTOPOB B aHTPOIOT€HE3e 2
https://m.edsoo.ru/7f41c29
45 OCHOBHBIC CTaJMH aHTPOITOTeHE3a 0 )
https://m.edsoo.ru/7f41c29
46 [TaneoreHeTHka M mMajcoreHOMHUKA 0 2
https://m.edsoo.ru/7f41c29
47 OBOITIOLHUS COBPEMEHHOT'O YeIOBeKa 0 2
YenoBeuecKkue pacsl. HpaKTquCKaﬂupa60Ta https://m.edso0.ru/7f41c29
48 | «M3yueHne SKOIOrMYECKUX aanTalii 0.5 9
YeJI0OBEeKay -
49 MeXIUCIUITHHAPHBIE METOIbI 0 https://m.edsoo.ru/7f41c29
AHTPOIIOJIOT UU 2
https://m.edsoo.ru/7f41c29
50 3apokeHUE U PAa3BUTHE HKOJIOTUH 0 5
Merozp! 3konoruu. JlabopaTopHast paboTa https://m.eds00.ru/7f41c29
51 | «/M3yueHne METOOB IKOIOTHIECKUX 0.5 9
HUCCIIEIOBAHUIDY -
59 3HaYEHUE YKOJIOTMUECKNUX 3HAHUM IS 0 https://m.edsoo.ru/7f41c29
YyeIroBeKa 2
https://m.edsoo.ru/7f41c29
53 Dkonorudeckue HaKTopel 0 9 s
54 Abunortnueckue pakTopsl. CBeT Kak 0.5 https://m.edsoo.ru/7f41c29
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sKkonoruueckuii gaxrop. Jlaboparopras padora
«BbIsSIBIICHUE MIPUCTTOCOOIEH I OPraHU3MOB K
BJIMSIHUIO CBETA»

IN

Abuornueckue Gaxkrtopbl. TeMrepaTypa Kak
sKkoyoruueckuii gakrop. Jlaboparopras padora

https://m.edsoo.ru/7f41c29

55 . 0.5
«BbIsBIICHHE IPUCTIOCOOICHUH OPTraHM3MOB K 2
BIIMSHHUIO TEMIIEPATYPhD»
Abuotnueckue hakTopbl. BraxxHocTh Kak
56 9KojIoruueckuii axrop. JlabopatopHast pabora 05 https://m.edsoo.ru/7f41c29
«AHaTOMHYECKHE OCOOCHHOCTH PACTCHUI 3 ' 2
Pa3HBIX MECT OOUTAHUSDY
https://m.edsoo.ru/7f41c29
57 Cpenpl oOMTaHHsI OPraHU3MOB 0 5 D
https://m.edsoo.ru/7f41c29
58 buonoruueckue puTMbI 0 5
https://m.edsoo.ru/7f41c29
59 ’KuzHeHHble (OpPMbI OPraHU3MOB 0 2 D
60 BroTucckme paKToph! 0 , https://m.edsoo.ru/7f41c29
61 3HaueHue OMOTUYECKUX B3aUMOIEHCTBUAN IS 0 https://m.edsoo.ru/7f41c29
CYIIECTBOBAHHUS OPraHU3MOB B Cpejie OOUTaHUS 2
https://m.edsoo.ru/7f41c29
62 DKOJOrM4eCKUE XapaKTEPUCTUKH MOMYIISIIH 0 ?
OCHOBHBIE TTOKA3aTEIH TOMYJISAIHN: https://m.edsoo.ru/7f41c29
63 | YHCIEHHOCTb, INIOTHOCTh, BO3PACTHAS U 0 5
TIOJTOBAs CTPYKTYpa =
OCHOBHBIE TTOKA3aTeNH TIOMYIISAINN: https://m.edsoo.ru/7f41c29
64 | poXkmaeMocTh, IPUPOCT, TEMIT POCTA, 0 5
CMEPTHOCTD, MUTPAITHN =
https://m.edsoo.ru/7f41c29
65 DKONIOru4ecKasi CTpyKTypa MomyJisiium 0 5
. https://m.edsoo.ru/7f41c29
66 JluHaMuKa TOMYJISIUY U €€ Perysius 0

2
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KpI/IBBIe pocTa YNCJICHHOCTH MOITYJIAINHA.

https://m.edsoo.ru/7f41c29

7
6 KpuBbie BEDKMBaHUS 0 2
DKooruyecKas HUIla BHU/IA. Ha60paTopHuasI https://m.edsoo.ru/7f41c29
68 | pabora «IIpucmocoOaeHus CeMSIH PACTCHUN K 0.5 ’
pacceneHuo» £
. https://m.edsoo.ru/7f41c29
69 Bup xak cuctema mormyssimmiz 0 »
70 3aKOHOMEPHOCTH MOBEAECHHS U MUTPALIUi 0 https://m.edsoo.ru/7f41c29
’KHUBOTHBIX 2
https://m.edsoo.ru/7f41c29
71 Co00111eCTBO OpraHU3MOB — OHOIEHO3 0 5 D
https://m.edsoo.ru/7f41c29
72 OKocucrema Kak OTKphITasi CHCTEMa 0 9
73 KpyroBopoT BelIecTB 1 MOTOK SHEPTHHU B 0 https://m.edsoo.ru/7f41c29
3KOCHCTEME 2
https://m.edsoo.ru/7f41c29
74 OCHOBHBIE TTOKA3aTENH IKOCUCTEMBI 0 2
https://m.edsoo.ru/7f41c29
75 DKOJIOrM4ecKue MUpamMHIbl 0 ’
https://m.edsoo.ru/7f41c29
76 W3meHeHust cOOOIIECTB — CYKIECCUH 0 ? P
77 IpupomHbIe S5KOCHCTEMBL. DKOCHCTEMBI 03P 0 https://m.edsoo.ru/7f41c29
M peK. DKOCHCTEMBI MOpEH 1 OKEaHOB 2
78 IpupoaHbIe SKOCUCTEMBI. DKOCHCTEMBI 0 https://m.edsoo.ru/7f41c29
TYHJIp, JIECOB, CTEIEH, MYCTHIHb 2
https://m.edsoo.ru/7f41c29
79 AHTPONIOr€HHBIE YIKOCHCTEMBI 0 5
80 Vpboskocucremsl. IIpaktideckas pabora 05 https://m.edsoo.ru/7f41c29
«H3yuenne u omucanne ypOOIKOCHCTEMBD) ' 2
81 3aKkOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX 0 https://m.edsoo.ru/7f41c29
B3aUMOJIEICTBUI OPraHU3MOB B SKOCHCTEMAX 2
82 MexaHU3MBI BO3/ICHCTBUS 3aTPSI3HEHUIH 0 https://m.edsoo.ru/7f41c29

pa3HBIX TUIIOB HA CyOOPTraHN3MEHHOM,

2
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OpPraHU3MEHHOM, MOMYJIALUOHHOM U
9KOCHCTEMHOM YPOBHSIX

Brocdepa — obmeruianerapHast 000mouka

https://m.edsoo.ru/7f41c29

83 3emiu 2
https://m. Tru/7f41c2
84 VYuenue B. U. BepHanckoro o 6uochepe ’ ttps://m.edsoo.ru/ €29
https://m.edsoo.ru/7f41c29
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUS OHOChepbl 5
36 KpyroBopoTs! BeliecTB 1 OHOreOX MIMHUUYECKUE https://m.edsoo.ru/7f41c29
[UKJIBI 2
87 3onaapHOCTH Orochepbl. OCHOBHBIE GHOMBI https://m.edsoo.ru/7f41c29
CyLIH 2
https://m.edsoo.ru/7f41c29
88 YcroiunBocTh Grocheps ’ P
https://m.edsoo.ru/7f41c29
89 DKOJOrM4ecKue KPU3HUChl M UX IPUYUHBI )
90 BoszeiicTeue yenoseka Ha Guochepy » https://m.eds00.(/7¢41629
01 AHTPOIIOreHHOE BO3/ICHCTBHE Ha https://m.edsoo.ru/7f41c29
PaCTUTENbHBINA U )KUBOTHBIM MUP 2
https://m.edsoo.ru/7f41c29
92 OxpaHa MpUpoJIbI ’
93 OCHOBHBIE TIPUHIIAIIBI YCTOWIHBOTO https://m.edsoo.ru/7f41c29
Pa3BUTHS YETIOBEUECTBA U TPUPOIBI 2
PanmoHansHOe TIPUPOIOITONBE30BAHNE 1 https://m.edsoo.ru/7f41c29
94 | coxpaHeHue OHOIIOTHYECKOTO Pa3HOO0pasus 5
3emim =
95 0600611eHre M0 TeMe «MUKPOIBOIIOIHNS U €€ https://m.edsoo.ru/7f41c29
pe3yNbTaTh» 2
9 0600611eHre 1Mo TeMe «MaKpOIBOIOIHNS U €€ https://m.edsoo.ru/7f41c29
pe3yNbTaThy 2
97 06061menwne mo Teme «IIporcx ok IeHHE 1 https://m.edsoo.ru/7f41c29

Pa3BUTHEC )XU3HU HA 3emiey

2
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98 O0600mieHue o Teme «I[IporcxoxaeHue 1 0 https://m.edsoo.ru/7f41c29
YEJIOBEKA — AaHTPOIIOTEHER) 2
99 O000611IeHuE 10 TeMe «IKOJIOTUS — HayKa O 1 0 https://m.edsoo.ru/7f41c29
B3aUMOOTHOLIEHHUSX OPraHHU3MOB) 2
10 O06006meHue mo TemMe «OpraHu3MBbl U cpejia 1 0 https://m.edsoo.ru/7f41c29
0 00UTAHUA 2
10 0060061eHME 10 TeMe «DKOJIOTHs BHIOB U 1 0 https://m.edsoo.ru/7f41c29
1 TOMyJIALMI» 2
10 060061enue o Teme «bruocdepa — 1 0 https://m.edsoo.ru/7f41c29
2 rI00ambHas SIKOCHCTEMAY) 2
OBIIEE KOJIMYECTBO YACOB I10O 102 75

I[TPOI'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIbBHOT' O ITPOLIIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIJISA YYEHUKA

* buonorus. O6mas 6uonorus, 10 xiacc/ 3axapos B.b., Mamontos C.I'., Conun H.U., 3axapora E.T.; mon penakmueii
3axapora B.B., O01ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODA»; AknmoHepHOe 001IecTBO «I31aTenBCTBO
«IIpocBemeHue»

* Buonorus. O6mas 6uomnorus, 11 knace/ 3axapos B.b., Mamonror C.I'., Connr H.I., 3axaposa E.T.; mon pemaknueit
3axapora B.B., O01ecTBO ¢ OrpaHMYCHHON OTBETCTBEHHOCTHIO «JIPODA»; AknmoHepHOe 00111ecTBO «I31aTeBCTBO
«IIpocsenieHne»

BB €AUTCBAPUAHT

METOJUYECKHUE MATEPHUAJIBI JJI51 YUYUTEJIA

BBenurenannnie

IHMUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU UHTEPHET
Beeaurehttp://www.informika.ru/text/database/biology/. www.college.ru www.skeletos.zharko.ru www.bio.1september.ru

-IaHHEBIEWWW.Nrc.edu.ru
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