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1. lHosicHUTEJLHASA 3aAIIUCKA

[Tporpamma ob6mieoOpaszoBarenbHoro yueoHoro npeamera OVIL.08.Y buonorust mpenna-
3Ha4YeHa I W3YYCHHUsI OMOJOTHH B MPO(ECCHOHATIBHBIX 00pa30BaTENbHBIX OPTaHU3aIUAXK, pea-
JTU3YIOMKMX 00pa30BaTelIbHYIO MTPOrpaMMy CpeHEro o0IIero oopa3oBaHus B Mpejeiax OCBOCHUS
OCHOBHOM TIpodeccruoHanbHoi 00pa3oBaTenbHOl nmporpammbl (OITOIT) CITO Ha 6a3e 0OCHOBHOTO
oOmiero o0pa3oBaHus MpHU MOATOTOBKE KBATH(PHUIIMPOBAHHBIX PabOUYMX M CIY)KAIUX IO CIEIu-
anpHocTH 43.02.15 [ToBapckoe 1 KOHIUTEPCKOE JEIO.

[Iporpamma no 61os0ruK Ha ypoBHE CpPEAHEr0 00IIero o0pa3oBaHus pazpaboTaHa Ha OCHO-
Be DeepaabHOr0 TOCyAapCTBEHHOTO 00pa30BaTENbHOrO CTaHAapTa CpelHero ooIero oopa3ona-
Hus (mpuka3 MuHmEcTepcTBa oOpa3oBanusi u Hayku Poccuiickoit ®enepanuu ot 09.12.2016 Ne
1569), denepanbHOii 00pa30BaTENBHONW MPOTPAMMON CpeaHero ooiero odpa3oBaHus (TpHUKa3
Munnpocsemienus Poccun ot 23.11.2022 Ne 1014) u ®I'OC CIIO no cnernuansaocty 43.02.15
[ToBapckoe U KOHIUTEPCKOE JEIO.

O6mieo0Opa3zoBatenbHblid yueOHbIN npeaMeT «buomorus» BXoauT B 0011eo0pa3oBaTeIbHBIN
IIUKJI, TOIUKIT 0053aTEIbHBIX YUeOHBIX PEMETOB, M YUTACTCS Ha TIEPBOM Kypce 00ydeHusI.

[Iporpamma mo GuosOrMM JaeT MpeACTaBlIeHUE O IeNIM U 33/adaX M3yYeHUS JAUCIUILTUHBI
«buonorus» Ha yriryOJIeHHOM ypOBHE, OTpeJeNsieT 00s3aTeNbHOe (HHBAPHAHTHOE) MTPEIMETHOE
COJIepKaHMe, er0 CTPYKTyPUPOBAHUE IO pa3zesiaM U TeMaM, pEeKOMEHAYET MOCIeT0BATEIbHOCTD
M3Yy4YeHHs y4eOHOTr0 MaTepHalia ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTH-
KM y4eOHOro mpoiiecca. B mporpamMmMe 1mo OMOJIOTUU peaii30BaH MPUHIHUI MPEEMCTBEHHOCTH C
M3y4eHHEeM OMOJIOTUU Ha ypPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus, Oiaronaps 4emy rnpocmarpu-
BAeTCs HAMPABJICHHOCTH Ha MOCIEAYIONIee Pa3BUTHE OMONOTUYECKUX 3HAHUN, OPUECHTHPOBAHHBIX
Ha (OPMHUPOBAHHE €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUS, FKOJIOTHYECKOTO MBIIUICHUS, TIPEe/I-
CTaBIICHUH O 37I0pPOBOM 00pa3e KU3HU, Ha BOCIIHUTAHWE OEPEKHOTO OTHOMICHHUS K OKPYXKAromien
NpUPOAHON cpene. B mporpamme mo OMOJOTMU TakKe MOKa3aHbl BO3MOKHOCTH JUCIUILIMHBI
«buonorus» B peamuzaruu tpedoBannii ®I'OC COO k miaHupyeMbIM JTHYHOCTHBIM, METANpe/l-
METHBIM M MPEAMETHBIM pe3yJbTaTaM OO0y4YeHUs U B (DOPMHUPOBAHWU OCHOBHBIX BUJIOB YUEOHO-
MO03HABATEIBHON JIEATEIbHOCTH 00YYAIOUIMXCSl TI0 OCBOCHHUIO COJEPKaHUsI OMOJIOTrHYecKoro oo-
pa3oBaHUs HA YPOBHE CpeHEro 00I1ero oopa3oBaHusl.

buonorus Ha ypoBHe cpenHero oOuiero oOpa3oBaHus 3aBepiiaeT Ouosiornyeckoe odpazo-
BaHUE B IIKOJIC U OPUCHTUPOBAHA Ha PACIIMPEHHE U YIITyOJeHHE 3HAHUN 00yUJaIOIIMXCS O KUBOU
MIPUPO/IC, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPHOJIOTUU U OUOJIOTHH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOIOTHH, IBOJIIOIMOHHOTO YUECHHUS U SKOJIOTHH.

Nzyyenune nucrurinabl «bHOTOTHS» OPUEHTUPOBAHO HA MOATOTOBKY OOYYarOMIMXCs K TO-
CIICAYIOMEMY TIOTYUYCHHIO OMOJOTHYECKOTO 00pa3oBaHMs B By3aX M OPTaHU3AIUAX CPEITHETO
npodecCHOHANBHOTO 00pazoBaHus. OCHOBY €ro COJEpIKaHUsl COCTAaBISIET CHCTEMa OMOJIOTHYe-
CKUX 3HAHUM, IOJYUYECHHBIX MPU U3YYCHUU 00YYAIOIIMMHUCS COOTBETCTBYIOIINX CHCTEMATUYECKUX
pa3zaenoB OMOJOTHH HAa YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHus, Ha | Kypce TH 3HaHUS MOIy-
YaroT pa3BUTHE. Tak, pacuIMpeHbl M YIayOJIeHbl OMOJOTHYECKUE 3HAHHS O PACTEHUSX, JKUBOT-
HBIX, Tpubax, OaKTepusx, OpraHU3Me YeIOBeKa, 00X 3aKOHOMEPHOCTSIX )KU3HU, JOTOTHUTEIb-
HO BKJIFOYEHBI OMOJIOTMYECKUE CBEACHUS NMPUKIIAJIHOTO M IOUCKOBOTO XapaKkTepa, KOTOPbIE MOX-
HO HCIOJB30BaTh KaK OPHUEHTUPHI IS TOCIEIYIOIero Beioopa mpodeccun. Bo3moxkHa Taxke
WHTETpanus OMOJOTHYECKUX 3HAHUHN C COOTBETCTBYIOIIMMHU 3HAHUSIMU, TOTYYCHHBIMH 00ydYaro-
IIUMUCS TIPU U3YYSHUH (PU3UKHU, XUMUU, reorpadui U MaTeMaTHKH.

CtpykTypa mporpammsbl Mo OMOJIOTUH OTpa)kaeT CUCTEMHO-YPOBHEBBIM U 3BOIIOIUOHHBIN
NOJXO0Jbl K U3ydeHuto Ouosiorud. CoriacHO UM, U3Y4aroTCs CBOMCTBA U 3aKOHOMEPHOCTH, Xa-
paKTepHBIE IS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTraHU3allUH, SBOJIOIMHUHA OPraHUYECKOTO MHUPA
Ha 3emiie, COXpaHeHHsI OMOJIOTHMYECKOro pa3zHooOpasus IuiaHeTsl. Tak, Ha 1 Kypce H3ydaroTcs
OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOU OMOJIOTUH, SMOPUOJIOTHH U OUOJIOTHH Pa3BUTHS, T€HETUKH
U CEJIeKUUU, OMOTEXHOJOTMH U CUHTETUYECKON OMOJIOTHH, aKTyalIM3UPYIOTCA 3HaHUA O0ydaro-
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mMxcsi 1o OOTaHWKE, 300JI0TUH, AHATOMHH, (PHU3UOJIOTHH YEIOBEKa, a TAKXKE IBOJIOLMOHHOE yUe-
HUE, OCHOBBI SKOJIOTUHU U YUeHHe o brocgepe.

buonorus mpusBana obecrneunTh OCBOCHHE OO0YyUYaroIMMUCA OMOJIOTMYECKUX TEOpUH U 3a-
KOHOB, WJI€H, IPUHIUIIOB M TPaBUJ, JIGKAIIUX B OCHOBE COBPEMEHHOW €CTECTBEHHOHAYYHOW
KapTHHBI MUPA, 3HAHUH O CTPOCHWUHU, MHOTOOOPA3UH U OCOOCHHOCTAX KIIETKH, OpTraHU3Ma, TOITy-
JS1UU, OUOIIEHO03a, YKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JTOCTHKEHUSIX, COBPEMEHHBIX HCCIIe-
JOBaHUSIX B OMOJIOTHU, MPUKIAIHBIX acleKTaX OMOJOTrWYecKuX 3HaHWM. st pa3BUTHUS U TOJ-
JepKaHusg WHTepeca, 00yJaromuxcs K OMOJIOTHH, HApsy CO 3HAYUTEIBHBIM 00bEMOM TEOpPETH-
YEeCKOr0 MaTepuana, B COACP)KaHNU MTPOrPaMMBI 10 OUOJIOTUN MPETyCMOTPEHO 3HAKOMCTBO C HC-
TOpUEW CTAaHOBIJICHUS M Pa3BUTHUS TOW WM MHOM 00J1acT OMOJNIOTHH, BKJIAJIOM OTEUYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHUE BAXKHEHIIINX OMOTOTUIECKHUX M SKOJIOTHYECKUX MPOOIIEM.

Henb n3yuenus: 00111€00pa3oBaTeIbHOrO y4eOHOro npeamera «buoJorusmy:

- OBJIQJICHHE OOYYalOUIUMUCS 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpraHU3alUU
KUBBIX CUCTEM Pa3HOTO paHra W MpUOOpETeHHE YMEHHUI MCIONb30BaTh 3TU 3HAHUSA B (HOPMHPO-
BaHWU MHTEpECa K ONpe/leIeHHOW 001acTu MPOoPecCHOHAIbHON 1eATETbHOCTH, CBSI3aHHOM ¢ OHO-
JIOTHEH, WK K BEIOOPY y4eOHOTO 3aBeIeHUS ISl IPOIOJKEHHS OMOJIOTHYECKOTO 00pa3oBaHusl.

JlocTrkeHue 1eNu U3ydeHus o011eodpazoBaTensHOro yueobnoro npeamMera «buonorus» Ha
YTIyOJIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CJIEAYIONIUX 3a/1a4:

® OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBbI OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHYE-
CKUX TEOPUSX, KOHIICTIIIHAX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H MPaBHIIaX, COCTABIISIONIIX
COBPEMEHHYIO €CTeCTBEHHO-HAYYHYI0 KapTUHY MHpa; O CTPOECHUU, MHOTO0Opa3uu U 0COOEHHO-
CTSAX OMOJIOTMYECKUX CHUCTEM (KJIETKA, OpTaHu3M, MOMYJISIHS, BUJ, OMOTEeOo1eH03, brocdepa); o
BBIJIAIOIINXCS OTKPBITUSX H COBPEMEHHBIX HCCIICIOBAHIIX B OMOIOTHH;

® O3HAKOMJICHHE OOYYAIOMIMXCS ¢ METOAAMH TMO3HAHHS KUBOW MPUPOIBI: HCCIEIOBATEIb-
CKUMH METOJaMU OMOJIOTHYECKUX HayK (MOJEKYJISPHON U KJIETOYHOW OMOIOrHH, SMOPHOIOTHH U
OMOJIOTUN Pa3BHUTHUS, TEHETHKHU U CENIEKIINU, OMOTEXHOJIOTUN W CHHTETUYECKOH OMOJIOTHH, Taje-
OHTOJIOTHH, DKOJIOTHH); METOJaMU CaMOCTOSITEIILHOTO TIPOBEACHUST OMOIOTHIECKUX HCCIIEI0BA-
HUl B 1abopaTopuu U B rpHupojie (HabmoieHne, u3MepeHne, SKCIEpUMEHT, MOICTTUPOBaHHE);

e OBJaJeHUE O0YUYAIOUIMMHCS YMEHUSIMU: CAMOCTOSITEIbHO HAXOIUTh, aHAJTU3UPOBATh U UC-
MOJTb30BaTh OMOJOTHYECKYI0 HH(DOPMAINIO; TOJIB30BAThCS OMOJIOTHUECKON TEPMUHOJIOTHEH U
CHUMBOJIMKOI; YCTAHABIMBATH CBSI3b MEXKIY Pa3BUTHEM OMOJIOTHH U COIMATHHO-DKOHOMHUYECKHUMU
U 9KOJOTMYECKUMHU NMpoOJIeMaMy 4YeJIOBEYECTBA; OILCHUBATH IOCJEICTBUS CBOEH JIEATEIbHOCTU
M0 OTHOIICHHIO K OKPY XKalOIIel MPUPOIHOM cpefie, COOCTBEHHOMY 3/I0POBBIO U 3/I0POBBIO OKPY-
YKAIOIIUX JIFOJIeH; 000CHOBBIBATh U COONIOAATh MEphl MPOPUIAKTUKH UHPEKIIMOHHBIX 3a00JIeBa-
HUH, TpaBWiIa MOBEACHHUS B NPUPOJEC M oOecreueHUs: 0e30MacHOCTH COOCTBEHHOW >KU3HEIes-
TEJIBHOCTH B UPE3BBIUANHBIX CUTYALUSAX MPUPOTHOTO U TEXHOTCHHOTO XapaKTepa; XapaKTepu30-
BaTh COBPEMCHHBIC HAyYHBIC OTKPHITHS B 0071aCTH OMOJIOTHY;

® pa3BHUTHE y OOYYArOIIMUXCSI MHTEUIEKTYaIbHBIX U TBOPYECKHX CHOCOOHOCTEH B IpoIecce
3HAaKOMCTBA C BBLAAIOIIUMUCS OTKPBITHSIMUA M COBPEMEHHBIMH HCCIIEJOBAHUSAMU B OMOJIOTHH, pe-
[IAEMBIMH €10 TTPOoOIeMaMH, METOA0JIOTHEN OMOIOTHYECKOTO UCCIIEIOBAHUS, IPOBEACHHS IKCIIe-
PUMEHTAIBHBIX HMCCIEAOBAaHUH, pElICHUS OMOJIOTMYECKUX 3a7ad, MOJCIHPOBAHHS OHOIOTHYE-
CKHUX O0BEKTOB U MPOIIECCOB;

® BOCIUTAHHE Y OOYYAIOIIUXCS IICHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJE B IEIOM U K
OTIENBHBIM €€ O0BbEKTaM M SBJICHUAM; (OPMHUPOBAHHE IKOJOTHUECKOM, TeHETHUECKOH IpamMoT-
HOCTH, 00IIIeH KyJbTYPHI TOBEICHUS B TIPUPOJIC; HHTETPAIIMH €CTECTBEHHO-HAYYHbBIX 3HAHUH;

e npuobpereHre 00yUyaroIMMUC KOMIETEHTHOCTH B PAllMOHAIEHOM MPUPOIONOIb30BAHUI
(cobmonenne mpaBUil TOBEACHHS B MIPUPOJIE, OXPaHbl BUIOB, IKOCUCTEM, Onochepsl), coxpaHe-
HUHU COOCTBEHHOTO 37I0POBBS U 3/I0POBBSI OKPYKAIOIINX JIt0IeH (CoOmroaeHust Mep npoduiakTu-
KU 3a00JIeBaHMi, o0ecriedeHre 0€30MacCHOCTH KUZHEAEATEIBHOCTH B UPE3BBIYAMHBIX CUTYAIUSIX
MPUPOTHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIOJB30BAaHUS OMOJIOTWYECKUX 3HAHUU U
YMEHUH B IOBCETHEBHOM KU3HU;



® CO3/IaHH€ YCJIOBUM I OCO3HAHHOT'O BBbIOOpa 0OyYaroMIMMUCS MHAUBUAYaIbHOU 00pa3o-
BaTEJIILHOM TPAEKTOPHH, CIOCOOCTBYIOIIEH MOCIEAYIOmEMy Mpo(hecCHOHATBHOMY CaMOOMpee-
JICHUIO, B COOTBETCTBUU C MHAMBUAYATbHBIMUA HHTEPECAMH U MOTPEOHOCTSAMH PETHOHA.

MeToabl OPraHU3anNH AeSITeJIbHOCTH

AKTHBHBIE METO/IbI OOYUEHHUS: CIIOBECHBIE, HATJIAIHbIE U MPAKTUYECKUE U UCIIOJIb3YIOTCS Ha
YPOKax B pa3HOM COYETAHHUU.

B npouecce oOyueHus, CTyJIeHTHI JOKHBI HAYUYUTHCS COCTABISTH KOHCIEKTHI, TOTOBUTH
pedeparsl M1 KpOCCBOP/ABI, TOTOBUTH COOOIIEHUS, a TAaKK€ KPUTHUYECKU OLIEHHWBATH OBITYIOLIME
Cpelll HaceJICHHWsA U B CPEJICTBAX MaccOoBOW MH(OPMALMM CIEKYJISTUBHBIE U HEKOMIIETEHTHBIE
B3IJISIbl HA HEKOTOPBIE TOCTHXKEHUSI U BO3MOKHOCTH COBpeMeHHOM Ouomnoruu. st dopmupona-
HUSl y CTYJ€HTOB LIEJIOCTHOTO B3IJIsa HA OKPYKAIOIIUN MUP BO3MOYXKHA MHTErPALMS PA3TUYHBIX
JUCIHUIUIMH HA OCHOBE €JMHCTBA CIIOCOOOB MTO3HAHUS.

[TpuHIMIBI 0TOOPAa OCHOBHOTO U JOMOJHUTEIBHOIO COJIEpPKaHUs B paboUuyro Mporpammy
CBSI3aHBI C MPEEMCTBEHHOCTBIO IIeJiell 00pa30oBaHUsl Ha PA3IMYHBIX CTYIEHAX U YPOBHSX 00yde-
HUS, JIOTUKOW BHYTPUIIPEIMETHBIX CBSI3€H, a TaKKE€ BO3PACTHBIMH OCOOEHHOCTSIMHU Pa3BUTHS
ctyaeHToB. IIporpammoii mpexycMoTpeHa 3a4eTHasl CUCTEMa OLICHUBAHUS 3HAHUU CTYJEHTOB,
KOTOpasi OCHOBaHa Ha MPUMEHEHUH pa3HOOOpa3HBIX (OPM M METOJIOB MPOBEJICHUSI YPOKOB: Ce-
MUHapbI, 1A00PATOPHO-MIPAKTHUECKUE 3aHITHSI, MHTETPUPOBAHHBIE YPOKH, YPOKH-KOH(EPEHIINH,
YPOKH-TPEHUHI U, YPOK-UTPA, YPOKU C MCIOJIB30BAHUEM MYJIbTUMEIUUHBIX TeXHOJOruid. OcHO-
BOM O0OydYeHHUs MpeayCMaTpUBAETCsl aKTUBHOE ydacTue B Ipolecce NpuodpeTeHus nHpopmauu
CaMHUX CTYJEHTOB, HX CAMOCTOSITEIbHOE MBIIILJICHUE, TTOCIe0BaTeNIbHOE (DOPMHUPOBAHUE 3HAHUH,
crocoOHocTH camoo0ydarbesl. Peanmmzaius JaHHOM TporpaMMbl MO3BOJISIET Pa3BUBATh KOMMYHHUKA-
TUBHBIC CIIOCOOHOCTH CTYACHTOB, YMCHHE CAMOCTOSITEIIFHO PadOTaTh C YIeOHOM JUTepaTypor, aHaIr-
3UpOBaTh, 0000IATh, IETaTh BHIBObI, BHIMIOIHATH TBOPUECKUE 3a/IaHUS, TPOBOJUTH IKCIIEPUMEH-
TbI, BBITIOJIHATH HCCJIEIOBAHMUSI.

PaGouas nporpamma MoKeT ObITh pealn30BaHa MPU UCTIONb30BAHUU TPAIULMOHHONW TEXHO-
jgoruu oOydeHHs, a TaKXKe DJIEMEHTOB JIPYITMX COBPEMEHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH,
TaKMX KaK pa3HOYPOBHETO OOy4EHHUS, MPOOIEMHOTO 00yUYEeHHS; 3/I0pOBbecOeperaronme TeXHOI0-
TMH; KEWC TeXHOJOTUHU; TEXHOJOTUU MPOOJIEeMHO-IUATOrMYeCKOro o0yueHus: Kak CpeAcTBO MO-
BbIIIeHUS 3P PekTuBHOCTH ypoka B paMkax ®I'OC, mpenycMoTpeHa peaiv3anusi HHHOBAIIMOH-
HBIX (hOpPM U METOJIOB 0OOYUEHHUS: METOIa TPOEKTOB, MU dHEPEHIITUPOBAHHOTO KOHTPOJIS 3HAHUHN U
YMEHUH, GOpMHUpPOBaHHE HABbIKA CMBICIIOBOTO YTEHHS, TMYHOCTHO-OPHEHTUPOBAHHOTO MOJIX0/1a.
Peanuzanusa ®I'OC noctpoeHa Ha CUCTEMHO-IEATEIBHOCTHOM MOJXOJE, KOTOpas MPeanoiaract
BKJIFOUEHHE 00y4JaroIUXcs B OCO3HAHHYIO U MPOAYKTUBHYIO YUEOHYIO 1€ATEIbHOCTb.

JUg oCy1ecTBIEHUS TMYHOCTHO-OPUEHTHPOBAHHOTO MOJAX0/a IIPH BBISIBJIEHUH YPOBHS pas3-
BUTHUS CTYJCHTOB, C()OPMHUPOBAHHOCTH JUYHOCTHBIX KAdyeCTB MPETyCMOTPEH Pa3IU4HbIA KOH-
TPOJIb 3HAHUW: IIPEABAPUTENIbHBIN, TEKYIIUH, NEPUOJUYECKAN, UTOTOBBIN. Ilnanupyercs  wuc-
MI0JIb30BAHKME PA3JIMYHBIX METOJOB KOHTPOJISI 3HAHWI: YCTHBI KOHTPOJIb, HAOIIOIEHUE, TUAK-
TUYECKUE UTPBI, TUAAKTHUECKUE TECThI, MPAKTUIECKHE paOOThl, MUCHbMEHHbIE MIPOBEPKH, OTUETHI
M0 UTOraM MPOCMOTpa BUJEOMATEpUaAIOB. TeKylnii KOHTPOJIb OyAEeT OCYUIECTBISITHCS MPHU TO-
MOIIU TPaPUIECKUX TUKTAHTOB, KOHTPOJIBHBIX PabOT, pa3raasBaHUs KPOCCBOPAOB, YaHHBOP/IOB,
BBIOOPOYHOTO KOHTPOJIS, KCIIPECC-0MPOCa, TPEHUPOBOUHOM KOHTPOIBHOM pabOTHI, UTO SIBISIETCS
3G (HEKTUBHBIM CPEACTBOM ISl TOCTHXKEHUSI IPEAMETHBIX U METAIIPEAMETHBIX PE3yJIbTaTOB.

@®opMbl yUeOHOH 1eATeTIbHOCTH

KosiekTuBHBIE, FPYNIIOBBIE U MHMBHyaJIbHbIE, KOTOPHIE OTIMYAIOTCS MO crocoly opra-
HU3ALMK BBINOJIHEHUS y4eOHBIX 3a1a4. [Ipu rpynnoBoil popMe Bce 00ydaroUIecs: pemarT 0/11-
HaKoBble yueOHbIe 3a1auu. [Ipy KOIeKTUBHONW M MHAMBHIYaNIbHOU (opmax yuyeOHOU nesTenb-
HOCTH MX y4yeOHbIe 3a1aun pa3nuyarorcs. Hanbosee mpoaBuHyTa — KOJUIEKTUBHAS Gopma opra-
HU3alUU y9eOHOH NIeATEIBHOCTH, P KOTOPOH COAep)aHHe Y4eOHOTO MaTepuaia mo OHoIoruu
nepepacnpeensieTcss MeXy oOydaroIuMHCs, a UHIMBUIyallbHas paboTa coueraeTcsi ¢ paboToi
B Iapax M rpyIax; BHyTPU KOJUIEKTHBA 00pa3yeTcs HECKOJIbKO TPYII CO CBOUMHU TEMaMH, Me-
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TOJAaMH pabOThI, YUCIEHHOCTRIO oOydaromuxcsa. Takas (Gopma opraHu3anuu y4eOHOTO 3aHSTHSA
dbopMHUpyeT M pPa3BUBACT HABBIKH TMOMJIMHHOTO COTPYAHWYECTBA, KOMMYHHKAIMH, Pa3BHBAET
YMEHHS CAMOOPTaHU3AIMH, HABBIK PEQIICKCUU.

Pabora B rpynmax MosxeT ObITh OpraHM30BaHa HA OCHOBAHUH PA3HBIX MOIXO0B.

o ['pynmbl BEIMOTHSIOT OMHAKOBOE 33/1aHue. Pe3ynbTaThl TOKIaIbIBaCT PyKOBOAUTENH (aK-
BapHUyMHOE OOCYKJIEHUE).

« OniHa Tpymna reHepupyeT UeH, Apyras KpUTUKYET (MO3TOBOM ITYypM).

» Kaxxas rpymnma BeIToNHSAET CBOE 3aaHne. Pe3ynbprarel Bceil rpymnme AOKIaabIBacT PyKo-
BOJUTENb (OpUTagHBIM METO).

» PykoBoauTens B rpynne HeT. B xone oOcyxaeHus MPOUCXOAUT pa3BuTue uuen. Kaxapii
JOJKEH OBITh TOTOB BBICTYTIUTH M TOJIOKUTH PE3yJIbTaThI (TIOIHIIOT).

o [IpennonaBarens 00y4aeT KOHCYJIBTAHTOB, KOHCYJBTAaHThl 00Y4YalOT WIEHOB I'pyHIbl (KOJI-
JIEKTUBHBIN CIIOCO0 00yUYeHU).

« Kaxknas rpymnma npopabaTeiBaeT CBOM BOMPOC, 3aT€M MPOUCXOAUT MEpEeMENTUBAHUE TPYIITT
u B3auMooOyueHue (meton nuibl). Hazpanusle popMbl yueOHON I€ATEIbHOCTH CHOCOOCTBYIOT
(OPMHUPOBAHUIO METAMPEIMETHBIX PE3yIbTATOB OOYUYEHHS] — KOMMYHUKATHBHBIX U PETYJISTHB-
HBIX YMEHUM.

Ioaxoabl K 0TOOPY U CTPYKTYPHUPOBAHUIO COIEPKAHMS

Ot60p conepxanus 0011€00pa3zoBaTeNIbHOr0 yueOHOro mpeameta «buomorus» ocyiiecTs-
NEH C MO3WIHKA KyJIbTypOCOOOpPa3HOTO MOJXOa, B COOTBETCTBUU C KOTOPBIM OOydaromuecs
JIOJKHBI OCBOWTH 3HAHUSI U YMEHMsI, 3HAUUMBbIe i1 (POpMUpOBaHUS OOIIEH KyJIbTyphl, ONpee-
JSIOLME a/IeKBaTHOE MOBEACHHME YEJIOBEKA B OKPYKAOIIEeW MPUPOAHON cpelie, BOCTpEeOOBAHHbIE
B MOBCEIHEBHOM KU3HU M MPAKTUUYECKOMN AesTenbHOCTH. Oco00€e MECTO B ATOM cHUCTEME 3HAHUI
3aHUMAIOT JIEMEHTHI COJEPKaHUsl, KOTOpPhIE CIIy)KaT OCHOBOM IiJIsi (hOPMHUPOBAHUS TIPEACTABIIC-
HUI O COBPEMEHHOH €CTeCTBEHHO-HAYYHON KapTHHE MHpPa M IIEHHOCTHBIX OPHUEHTALUSIX JTUIHO-
CTH, CIOCOOCTBYIOIIMX F'yMaHU3AIMH OMOJIOTUUECKOT0 00pa30BaHHUSI.

CrpykTypupoBaHue COJICpKAHUS y4e0HOTO MaTepuana B mporpamme
no  OWONOTMM  OCYIIECTBIEHO €  y4€TOM  TNPUOPUTETHOTO  3HAYCHUS  3HAHMU
00 OTIMYUTENBHBIX OCOOCHHOCTSX JKMBOH TIPUPOABI, O €€ YpPOBHEBOW OpraHMU3AINU
Y DBOJIIOIMHU. B COOTBETCTBUU C 3TUM B CTPYKType 00I11e00pa30BaTEILHOTO YUeOHOTO MpeIMeTa
«buonorus» BBIIEIEHBI CIEAYIONINE CojepKaTenbHble MTUHUU: «buonorus kak Hayka. MeTobl
Hay4yHOTO Mo3HaHus», «Kierka kak Ouonornyeckas cucrema», «OpraHusMm Kak Ouonorudeckas
cuctema», «CuctemMa U MHOrooOpa3zue OpraHM4ecKoro Mupay, «IBOJIOLUS KHUBOW MPHUPOIBD»,
«DKOCHUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTI.



O0bem 001meo0pa3oBaTeIbHOI0 y4eOHOI0 npeaMeTa
U BU/IbI Y4eOHOil padoThI:

Bua yueOHoii padboThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOT0 NpeaMeTa 151
BT. 4.:

1. OcHOBHOE cojiepKaHue 133
BT. 4.:

TEOpETHYECKOe 00yUueHne 117
MIPaKTUYECKHUE 3aHATHS 16
CamocTosTenpHas padoTta 12
2. IIpodeccnonaibHO OPUEHTUPOBAHHOE COJICPIKAHUE 20*
BT. 4.:

TeopeTudeckoe o0ydeHue 14*
[IpakTHueckue u 1a00paTOPHBIC 3aHITHS 6*
IpomexxyTounasi arrectamusi mo cemecrpam (1 cemecmp — Opyeue popmovi 3

KOHMPOJISL, 2 cemecmp - IK3AMeH)




2. Illnanupyemble pe3ybTaThl 0CBOEHHs 0011e00pa30BaTeILHOI0 YueOHoro npeamera B coorsercTeuu ¢ ®I'OC CIIO

u ProcC Coo

Ko u HaumenoBanue ¢op-
MHPYeMbIX KOMIeTeHIu i

IInanupyemMsble pe3yJbTAThl 0CBOCHHUS MPeIMeTa

JII/I‘-IHOCTHBIC, METanpeJIMETHbIC

IIpeameTHbIE

OK 01. BeibupaTts ciocoObl
penieHus 3agad mpodeccro-
HaJbHOH eI TETLHOCTH,
MIPUMEHUTENHHO K Pa3ind-
HBIM KOHTEKCTaM.

JINYHOCTHBIE Pe3yabTaThI

B yacTu maTpHOTHYECKOT0 BOCIIUTAHMS:

-CTIOCOOHOCTH OIIEHWBATh BKJIAJI POCCHHCKHAX YYEHBIX B CTAHOBICHHE H
pa3BUTHE OMOJIOTHH, TIOHUMAHHUS 3HAYCHHSI OMOJIOTHH B TO3HAHWUHU 3aKO-
HOB MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O O0IIECTRa.
MeTtanpenMeTHBIE Pe3yabTAThI

OBnameHne yHUBEPCATHHBIMH YY€OHBIMHA TIO3HABATEIHHBIMH JIEHCTBHSI-
MU:

a) 0a3zoBble JIOTHYECKHE AeHCTBHS:

-HCTIONIB30BaTh MPH OCBOSHUH 3HAHUHI MPHUEMBI JIOTUIECKOTO MBIIIICHHS
(amamm3za, cuHTe3a, CpaBHEHU, Kiaccupukanuu, o00OIIeHHsI), PacKpbI-
BaTh CMBICJ OWMOJIOTHYECKHX TMOHSATHH (BBILACIATH MX XapaKTEpPHbIC TpH-
3HAKW, yCTaHABJIMBATH CBS3H C APYTUMH TOHSATHIMH);

- HCTIONIB30BaTh OMOJIOTHYECKUE TIOHATHUS U OOBSCHEHHS (PAKTOB W SIB-
JIEHUH KUBOU IPUPOJBI

- pa3BI/IBaTI) KpCaTI/IBHOC MBIIIJICHUEC HpI/I peH_ICHI/II/I JKU3HCHHBIX HpO6HCM.
0) 0a30BBIE HCCIEN0BATEIbLCKHE NeHCTBHS:

- BJIQJICTh HaBBIKAMHU Y4EOHO-HCCIICIOBATEIIBCKON M MMPOSKTHOM JESTENb-
HOCTH, HABBIKAMHU Pa3pPEIICHUS TIPOOIIEM;

- BBISBJISITh PUYMHHO-CIIEC/ICTBEHHBIE CBSI3W W aKTyallU3UPOBAThH 3ajady,
BBIBUTATh THIIOTE3Y €€ PEIIeHHUs, HAaXOJAUTh apryMEHTHI JIIsl JOKa3aTelb-
CTBA CBOMX YTBEP)KJICHUM, 3a/1aBaTh [IAPAMETPbI U KPUTEPUU PELLCHUS;

= aHaJ'II/I3I/IpOBaTB HOJIy‘IeHHBIe B X01¢€ peHIeHI/IH 3aga4yu peSy.]'II)TaTbI, KpI/I-
TUYECKH OICHMBATh WX JOCTOBEPHOCTH, NMPOTHO3UPOBATH M3MEHEHHE B
HOBBIX YCJ'IOBI/ISIX;

- YMETh MEPEHOCUTh 3HAHMS B MO3HABATEIbHYIO M MPAKTHUYCCKYIO 00a-
CTH KU3HEACATEILHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

- BbIIBHUI'aTb HOBBIC UJCH, HpennaraTB OpI/IFI/IHaHLHLIe IIoaX0oabl 1 peme-
HUSI;

CIIOCOOHOCTh UX UCTIOJB30BAHUS B IMIO3HABATEIBHON U COIMAIEHON MPaK-
THKC

-cOPMHUPOBAHHOCTh 3HAHUA O MECTE M POJH OWOJIOTHH B
CHUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU €CTECTBEH-
HO-HAay4YHOW KapTHHBI MHPA, B TO3HAHUHU 3aKOHOB IIPUPOJIBI U
penIeHuy mpodIeM panuoHATBFHOTO IPUPOIOTIONB30BAHHS, O
BKJIaJIe POCCHHCKUX U 3apyOEKHBIX YUCHBIX B pa3BUTHE OHO-
JIOTHH;

-BJIaJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO IO3HAHHUS, UC-
IMMOJIb3YyEMBIX B 6HOJ’IOFI/I‘ICCKI/IX HCCIICAOBAHHUAX KHUBBIX 06’5-
eKTOB (OIUCcaHue, U3MEpPEHNE, HAOIOICHUE, IKCIIEPUMEHT);
YMEHHE HCIHOJIB30BaTh COOTBETCTBYIOIINE apryMEHTHI, OHO-
JIOTUYECKYI0 TEPMUHOJIOTHIO W CHMBOJIMKY JUIS JJOKa3aTelb-
CTBa POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIIIT;
yMEHHE OIICHMBATh JTHYECKHE ACICKTHl COBPEMEHHBIX HC-
CJIeIOBaHMU B 00JIACTH OMOJIOTHH W METUITMHBI (KIIOHHPOBa-
HUE, UCKYCCTBEHHOE OILJIOZIOTBOPEHUE, HAMpPaBICHHOE M3Me-
HEHHE TEHOMA M CO3JIJaHHE TPAHCTCHHBIX OPraHU3MOB);
YMEHHE OCYIIECTBISITh OCO3HAHHBIN BBIOOp Oymymied mpo-
(heccCHOHANBHON JCATEILHOCTH B 00JIaCTH OMOJIOTHH, MEIIH-
IIUHBI, OMOTEXHOJIOTHH, BETEPUHAPHUHU, CEIILCKOTO X03sIMCTBA,
NUIIEBOH IMPOMBIIUICHHOCTH, YTIIYOJISTh ITO3HABATEIbHBIHN
MHTEpEC, HAIPaBJICHHBII HAa OCO3HAHHBIH BBHIOOP COOTBET-
cTBytonield mpodeccuu W TMPOAOIIKEHHUE OHOJIOTHYECKOrOo
00pa3oBaHHs B OpraHU3alUsIX CPEAHEro MPo(heCCHOHATBHOTO
U BBICIIEro 00pa3oBaHMUsL.

OK 02. OcyiecTBisiTh I10-
WCK, aHAJIU3 U HMHTEepIpeTa-
U0 UHPOPMAIUH, HE0OXO-
VMO IS BBIITOJHEHUS 3a-
a4 mpodecCHOHATBHON Jie-

JIMYHOCTHBIE pe3yabTaThI

B o6s1acTH IEHHOCTH HAYYHOTO MO3HAHUS

-IOHMMaHue CHeUn(pUKHA OHOJIOTMM KaKk HAayKH, OCO3HAHUS €€ PO B
(opMHPOBAaHUU PALMOHATHHOTO HAYYHOTO MBIIUIEHUS, CO3/aHUHU Iie-
JIOCTHOTO MPEACTaBICHHsI 00 OKPYXKAaIoLeM MHUPE KaK O eIUHCTBE IPUPO-

-BJIAJICHAC CHCTEMOW OHOJIOTMYECKMX 3HaHWH, KOTOopas
BKIIFOYAET: OCHOBOIIOJIATAIOIINE OMOJOTHYECKUE TEPMUHBI U
MOHATHS (KU3Hb, KJIETKA, OpraHh3M, MeTa0OJU3M, T'OMEO-
cTas, caMOPETYJIAIHUS, CAMOBOCIIPOM3BEICHHE, HACIEACTBEH-
HOCTh, M3MCHUHUBOCTh, POCT WM PAa3BUTHE), OHOIOTHUYCCKUE




ATCIIBHOCTH.

IIbl, YelloBeKa U 00IIecTBa, B TO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHn: pooIIeM COXPaHEHHS IPUPOJTHOTO PABHOBECHS,

-yOCXKJICHHOCTh B 3HAYMMOCTH OHMOJIOTHH JIJISi COBPEMEHHOW IWBUIIM3A-
UU: 00ECIICYCHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3JaHKE Tep-
CHEKTUBHBIX OMOTEXHOJIOTHIA, CIOCOOHBIX PEeIIaTh PeCypCHBIE MPOOIEMBI
Pa3BUTHS YEIOBEYECTBA, IMOVCKA MyTeH BBIXOJA U3 II00ATBHBIX SKOJIOTH-
YECKUX MPOoOJIeM M O0ECICUYCHUs IMepexo/ia K YCTOWYMBOMY pPa3BUTHIO,
palMOHAJIBPHOMY HCIIOJB30BAaHHI0 TPUPOIHBIX PECYpcoB U (GOpMHUpPOBa-
HUIO HOBBIX CTaHJIAPTOB JKU3HHU.

B o6s1acTi 3cTeTHYECKOT0 BOCTATAHUS:

- TIOHUMaHWE SMOIMOHAIBLHOTO BO3JICHCTBHSI KHBOH TPUPOABI U ee
IEHHOCTH.

MeTtanpenMeTHbIE Pe3yabTAThI

OBiafieHHe YHUBEPCAJBLHBIMH YYeOHBIMHM TNO3HABATEJHLHBIMHU JIeii-
CTBUSIMH:

paboTta ¢ nHpOpMAIHE:

- BJIaJCTh HAaBbIKaMHU IOJYUYCHUSA I/IH(i)OpMaHI/II/I N3 UCTOYHHUKOB pPa3HbIX
THTIOB, CAMOCTOSTEIEHO OCYIIECTBISTh MOUCK, aHAIN3, CUCTEMATH3AIIHNIO
W MHTEPIPETaIHi0 HHPOPMAIMH PA3IUYHBIX BUJOB M (OpM mpencTasiie-
HUS;
- CO34aBaTh TCKCTBHI B PA3IMYHBIX (bopMaTax C Yy4€TOM Ha3HA4YCHHA HH-
(dopmanuu U 1eNeBON ayAUTOPHUH, BEIOUPAs ONTUMATBHYIO GOpMy Tpe-
CTaBJICHUA U BU3YyaJIM3alluH;

- OLCHHUBATbL HOCTOBCPHOCTH, JICTUTUMHOCTDL I/IH(bOpMaHI/II/I, €€ COOTBET-
CTBHE TIPABOBBIM U MOPATBHO-3THICCKUM HOPMaM;

- WCTIONB30BaTh CPEICTBA WHGOPMANMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PCUICHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX WU OpraHu3a-
IUOHHBIX 33/1a4 C COOJIOJICHUEM TPEOOBAaHHUI SPrOHOMUKHU, TEXHUKHU 0e3-
OTIACHOCTH, TUTHUEHBI, PECYPCOCOCPEIKEHHUS, TIPABOBBIX M STHUSCKUX HOPM,
HOPM HUH(pOPMAIMOHHON 0€30MIaCHOCTH;

BJIaJIETh HaBBIKAMHU pACIIO3HABAHUS W 3alIMTHl MH(pOpMarmu, nHGOpMa-
IIMOHHO# 0€30MacCHOCTH JTUYHOCTH.

teopun (xierounas Teopus T. IlIBanna, M. Illnefinena, P.
BupxoBa, xpomocomHasi Teopusi HacieAcTBeHHocTH T. Mop-
rana), yaenus (H.M. BaBunoBa - o nieHTpax MHOroo0Opasus u
MPOUCXOXKICHUA KyJIbTYPHBIX PacTeHHI), 3aKOHBI (€TUHO00-
pa3us TOTOMKOB IIEPBOTO TMOKOJICHHS, PACIICTIICHHSI, YHCTO-
THI TaMeT, HE3aBUCHMOT0 HacienoBanus ['. Menzaens, romo-
JIOTHYECKHUX PSAJOB B HACIEACTBEHHOW m3MeHumBoctH H.H.
BaruoBa), mpuHIMITB (KOMIUIEMEHTApHOCTH);

YMEHHE BBIIENIATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJle-
TOK TPOKapHOT M 3YKapUOT, OAHOKJIETOYHBIX U MHOTOKIIE-
TOYHBIX OPTaHU3MOB, B TOM YHCIIe OaKTepHid, TpHOOB, pacTe-
HUH, )XUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTaHOB U CHCTEM
OpraHOB pacTEHHid, )KUBOTHBIX, UEIIOBEKA, MPOIECCOB KH3-
HEACATCIbHOCTH, MPOTCKAOIINX B OpraHHU3Max paCTCHHﬁ,
JKUBOTHBIX W YeJIOBEeKa, OMOJIOTHYECKUX MPOIIECCOB: OOMEHa
BemiecTB (MeTa0oIu3M), TIPEBPAIICHUsT YHEPTUH, OPOKEeHUS,
ABTOTPO(HOTO ¥ TETEPOTPOPHOTO THIIOB MUTAHMUS, (POTOCHH-
Te3a W XEMOCHHTEe3a, MHUTO3a, Mel03a, TaMeToreHes3a, M-
OpuroreHesa, MOCTIMOPUOHATFHOTO PA3BUTHS, PA3SMHOKECHHS,
VMHAMBUIyaJIbHOTO Pa3BUTHUS OpraHuM3Ma (OHTOreHe3a), B3au-
MOJICHCTBUS T€HOB, FeTepPO3UCa, HICKYCCTBEHHOTO 0TOOpA;
YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXIy OpraHOMIaMu
KIIETKH U WX QYHKIHUAMH, CTPOCHUEM KJIETOK pa3HbIX TKaHEH
U uX QyHKIUSIMH, MEXIY OpraHaMH B CUCTEMaMH OPTaHOB y
pacTeHHH, )KUBOTHBIX M YEJIOBEKa U WX (PYHKIUAMHU, MEKITY
CHUCTEMaMH OPTaHOB M MX (YHKIUSAMH, MEXIY dTarmaMu 00-
ME€Ha BCHICCTB, dTallaMH KJIICTOYHOI'O IUKJIa M KHU3HCHHBIX
IIUKJIOB OPraHW3MOB, dTamaMyd AMOPHOHAIBHOTO Pa3BHUTHS,
TeHOTUIIOM U ()eHOTHUIIOM, (PEHOTHIIOM U (aKTOpaMH Cpeibl
oOWTaHus;

YMEHUE BBIABJIATH OTIIMYUTECIIbHBIC IIPU3HAKH )KUBBIX CUCTEM,
B TOM YHCJIC PACTEHH, )KUBOTHBIX U YEJIOBEKa;

OK 04. Paborarb B KOJUIEK-
TUBE ¥ KOoMaHze, 3 (exTus-
HO B3aUMOJAEHCTBOBATH C
KOJIJIETAMH, PYKOBOJICTBOM,
KITUCHTaMH

JIMYHOCTHBIE Pe3yabTAThI

TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOTIPEICIICHHUIO;
-OBJIaJICHUE HABBIKAMU yYeOHO-HCCIIEI0BATENLCKOM, TIPOSKTHOW U COIHU-
aJIbHOM JAESATEIHHOCTH;

MeTanpeaMeTHble Pe3yJbTaThl

ba3oBrble ucciaenoBaTebCKHe JeiiCTBUA:

-OCYIICCTBIISITH IIeJICHAIIPABICHHBIN ITOMCK IEPEHOCA CPEICTB U CIIOCO00B
JIEHCTBUS B MPOECCHOHATLHYIO CPEITY.

-yMEHHUE BBITIONHATE JIAOOpaTOpHbIE U MpakTHYecKue pado-
THI, COOJIIOATh MpaBuia mpu padbore ¢ yuyeOHBIM U J1abopa-
TOPHBIM 000pPYIOBaHUEM,;

-yMEHHE BBIIBUTAaTh TUIOTE3bI, IPOBEPATh WX DKCIIEPHMEH-
TaJIBHBIMU CPEJICTBAMH, (OPMYIUPYs IIENb HCCIEeIOBaHUS,
AQHAJTM3UPOBATH TOyUYEHHbIE PE3YJIbTAThl U I€aTh BHIBOIBI;
-yMEHHE y4acTBOBaTh B y4eOHO-HCCIIEOBATEIBCKON paboTe
1o OMOJIOTHH, YKOJOTUN M MeIUIUHe, IPOBOIMMON Ha Oase
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OBaanenue
AMU:
COBMECTHAS 1eSITeJIbHOCTD:

- OLICHMBATh KaYECTBO CBOETO BKJIAJA M KAKJIOTO YYACTHUKA KOMaHIBI B
OOIIHif pe3ynpTaT 1Mo pa3padoTaHHBIM KPUTEPHUSIM;

- TIOHUMaTh M HCIIOJB30BaTh MPEUMYIICCTBA KOMAHJIHON M WHIWBHIY-
aJIbHOW paboThI;

MIPHHAMATH 1T COBMECTHOH JESITeTFHOCTH, OPTaHU30BBIBATH U KOO IH-
HUPOBAaTh ACHCTBUS MO €€ JOCTHXKECHHIO: COCTAaBJIAThH IUIAH JACHCTBUIA,
pacnpeiesiaTh POJU C YYeTOM MHEHUH y4aCTHUKOB OOCYKJaTh pe3ysibTa-
TBI COBMECTHOM PabOTHI;

- KOOPJAMHUPOBATH W BBHIMOIHATH PabOTy B YCIOBUSAX PEANTbHOTO, BUPTY-
aJIbHOT'O U KOM6I/IHI/Ip0BaHHOFO B3aI/IMOIleI>'ICTBPISI;

- OCYIIECTBJIATh MO3UTHUBHOE CTPATETUYECKOE IMOBEJCHUEC B Pa3IUYHBIX
CUTyaIUsiX, MPOSBISATH TBOPYECTBO M BOOOpa)KeHHE, OBITh MHUITUATHB-
HBIM

OryaieHHe YHUBEPCAIBLHBIMHU PETYJISITUBHBIMH J€HCTBUSIMM:
NPUHATHE ce0sl U APYTUX JIJei:

- MPUHAMATH MOTHBBI M apTYMEHTHI IPYTHX JIIOJIEH NP aHAIIN3E Pe3yIlb-
TaTOB ACATCIBHOCTH,

- TIpU3HABATh CBOE MPaBO U MPABO IPYTUX JIOJIEH HA OMINOKHY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHP C TTO3UIUH IPYTOTr0 YeJIOBEeKa

B o01acTu rpaskIaHCKOro BOCHIUTAHUA'

-TOTOBHOCTb K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIpU CO3AaHUU
y4eOHBIX MPOEKTOB, PEHICHWH yYeOHBIX WM TO3HABATENBHBIX 3a/1a4, BBI-
MTOJIHEHUH OMOJIOTHYECKHUX IKCIIEPUMEHTOB

YHUBEPCAJIbHBIMH KOMMYHHUMKATHBHBIMHU JaeficTBU-

IIKOJIFHBIX HAayYHBIX OOIIECTB, W MyONMYHO TPENCTABIATH
MOJTyYeHHBIE PE3YyIbTAThl HA YUCHHUECKUX KOH(EPEHIINAX.

OK 07. CogpeiicTBOBaThH CO-
XPaHEHUI0 OKpy>Karolen
cpenbl,  pecypcocbepexe-
HUIO0, dQPEKTHUBHO JIEHCTBO-
BaTh B UPE3BBIYAMHBIX CHTY-
arusax

JInYHOCTHBIE pe3yabTaThl

B yacTH 3K0/10rMYecKOro BOCIIMTAHUSA:

-3KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

-TIOBBIIIICHUE YPOBHS DKOJIOTHYECKOW KYJIBTYpHI: MPHOOPETEHHE OIBITA
IJIAHUPOBAHUS TIOCTYIIKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUHU IJis
OKpY>KaIoIlEH Cpenbl;

-0CO3HaHHE INI00ALHOTO XapaKTepa dKOJOTHYECKHUX TIPOOIIEM U ITyTel MxX
pelieHus;

-CIIOCOOHOCTh MCHOJIB30BaTh NMPHOOpETaeMble MPU HM3yYEeHUH OMOJIOTHU
3HaHHUA U YMCHHA IIpU PCIICHUUN np06neM, CBA3aHHBIX C palMOHAJIBHBIM
MPUPOAOTIOIB30BaHIEM (COONIOIEHUE TPaBHJ IOBENEHHS B TPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHE PAaBHOBECHUS B IKOCHCTEMAax, OXpaHy BHU-
JI0B, 3KocucTeM, bnocdepsr);

AKTUBHOE HENPUSITUE JICUCTBUM, MPUHOCAIIUX BPEJ OKPY)KArOUIEeH NpHu-

c(hOopMHUPOBAHHOCTH 3HAHUI O MECTe M POJIM OMOJIOTHH B CH-
CTeME eCTECTBEHHBIX HayK, B ()OPMHUPOBAHUHM COBPEMEHHOI
€CTECTBEHHO-HAy9YHOW KapTUHBI MHPA, B TMO3HAHUM 3aKOHOB
MPUPOJBI M PEUICHWH DKOJIIOTHYECKUX MNpo0JIeM deoBede-
CTBa, a TAaK)Ke B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO HPUPO-
JIOTIONIb30BaHuUs, U B ()OPMHPOBAHMH LIEHHOCTHOTO OTHOILIIE-
HUS K TIpUpojie, oOIIeCTBY, YeNOBEKY, O BKIIa/le POCCHICKUX
1 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHUE BJIaJeTh CUCTEMOM OMOJIOrHYECKHX 3HAHHUM, KOTOpas
BKJTIOYAET OMpeJIeNIeH!sI 1 TOHUMaHUE CYITHOCTH OCHOBOIIO-
Jararomux OMOJIOTUYECKUX TEPMHHOB U TIOHSATHH (BUJ, KO-
cuctema, ouocepa), OMONIOrHUECKUE TEOpPHH (IBOJIFOI[MOH-
Has Teopust Y. [lapBuHa, CHHTETHUYECKAsI TEOPHUS SBOJIIOLMN),
yuenns (A.H. CesepuoBa - 0 yTAX ¥ HaNpPaBIEHHUSIX IBOJIIO-
1uu, B.M. BepHanackoro - o 6uochepe), 3akoHbI (TeHETHYE-
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pPOIHOM cpene, YMEHHE MPOTHO3HPOBATh HEOIATONPHUITHBIE IKOJIOTHYE-
CKHe€ TIOCJIEeICTBUS MPEANPHHIMAEMbIX ASHCTBUN 1 MPEeIOTBPaIIaTh UX;
-HAJIMYUE PA3BUTOrO IKOJIOTHMUECKOIO MBIIUICHUS, YKOJIOTHUYSCKOU KYJIb-
TYpBl, OMNBITA JAESITEILHOCTH HKOJOTHYECKOW HANpaBIECHHOCTH, YMEHHS
PYKOBOJICTBOBATHCSI IMH B TTO3HABATENbHOW, KOMMYHUKATUBHON U COIIH-
AIHHOM MPAKTHKE, TOTOBHOCTU K YYACTUIO B MPAKTUUECKON JNEATEIHHOCTH
SKOJOTUYECKOM HANpPaBIEHHOCTH;

MeTtanpenMeTHbIe pe3yabTaThl:

AKTHBHOE HEMPUATUE NEUCTBUMA, TPUHOCALINX BPEI OKPYKAIOLIEH Cpee;

- YMCHHE TMPOTHO3UPOBATH HEOIATONPHUATHBIC SKOJIOTMYCCKUE IOCIIE-
CTBUS PEATIPUHIMAEMBIX JEUCTBUH, MPETOTBPAIIATh UX;

- paciIupeHue OIbITa AEITEIBHOCTH SKOJIOTHYECKON HAPABICHHOCTH,
OBJIaJICHHE HAaBBIKAMHU Yy4eOHO-HCCIICIOBATEIBCKOM, MPOSKTHOM M COI[H-
aJIbHOM JEeSATEIbHOCTH.

ckoro pasHoBecus JI. Xapau u B. BaitOepra, 3apo/biiiieBo-
ro cxoactea K.M. Bapa), mpaeuna (Mmunumyma HO. JIubuxa,
9KOJIOTUYECKOW MUPaMHJIbl SHEPTUU), THUIOTE3bl (THIIOTE3a
«mupa PHK» V. I'unbepra);

yMEHHE BIaJEeTh OCHOBHBIMHA METO/IaMH HAyYHOTO TTO3HAHHUA,
WCIIOJIb3YEMbIMU B OMOJIOTUYECKUX HCCIICIOBAHMSIX MKHUBBIX
00BEKTOB M SKOCHUCTEM (OMHcaHue, U3MepeHne, HaOIoAeHuE,
9KCIIEPUMEHT), CIIOCOOaMH BBISBICHHS M OLEHKH aHTPOIO-
TEeHHBIX N3MEHEHUH B IPUPOJIE;

YMEHHE BBIJCIATh CYIICCTBCHHBIC MPU3HAKU: BHIIOB, OWO-
TEOIIEHO30B, IKOCHUCTEM U Omocdepsl, CTaOWIN3UPYIOIIETo,
JIBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOpa, ajio-
MaTpU4YCCKOro 1 CMMIATpu4ICCKOro BI/II[OO6pa3OBaHI/IH, BJIUsA-
HUS JBWKYIIUX CHJI 3BOJIOIMM Ha TEHOMOH MOMYJISIIUY,
MIPHUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpejie OOWTaHus, depe-
JIOBaHMS HANPABIEHHH YBOJIOIUHN, KPYTOBOPOTA BEIIECTB U
MOTOKA YHEPTUH B HKOCUCTEMAX;

YMEHHE YCTaHAaBIMBATh B3aMMOCBS3M MEXAY MpoIleccaMu
SBOITIONNH, ABIKYIIMMHU CHIIaMU aHTPOTIOTeHE3a, KOMIIOHEH-
TaMU pPa3JINYHbIX 3KOCHCTEM H HpI/ICHOCO6HeHI/I$1MI/I K HHM
OpraHu3MOB;

YMEHHE BBISBISITh OTIIMYUTENbHBIE IPU3HAKH JKUBBIX CUCTEM,
MPUCTIOCOOJIEHHOCTh BUJIOB K cpele oOWTaHus, abuotude-
CKUX U 6I/IOTI/I‘ICCKI/IX KOMIIOHCHTOB 3KOCHCTEM, B3aMMOCBA-
3eli OpraHu3MOB B COOOIIECTBaX, aHTPOIIOTCHHBIX H3MEHE-
HUH B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIME apryMEHTHI, OHO-
JIOTUYECKYIO0 TEPMHHOJIOTHIO M CHMBOJIMKY JUIS JTOKA3aTelb-
CTBa POJCTBAa OPraHU3MOB PA3HBIX CHCTEMATHYECKUX TPYIIIL,
B3aUMOCBA3HU OPraHU3MOB U CPECJbl OGI/ITaHI/IH, C€IUHCTBA 4c-
JIOBEYECKUX pac, HEOOXOJAMMOCTH COXPAHEHHSI MHOTO00Opa-
31U BUJIOB M OKOCHUCTEM KaK YCJOBHS COCYIIECTBOBAHHS
MIPUPOJIBI U YEIOBEYECTBA.

IIK 3.3. OcymiecTBiIsITh IPH-
TOTOBJICHUE, TBOPYECKOE
oopMIleHHE U TIOJITOTOBKY
K peaJiM3allii cajaToB pas-
HOOOPa3HOTO aCCOPTUMEHTA.

JIMYHOCTHBIE Pe3yJIbTaThl

rpa:kIaHCKOe BOCIIUTAHME:

-TOTOBHOCTb K COBMECTHOW TBOPYECKOM NEATEIBHOCTH MpPH CO3JaHUU
Y4eOHBIX MPOEKTOB, PEIICHUM yYeOHBIX M TO3HABATEIBHBIX 3a/ad, BHI-
TIOJTHCHUH OMOJIOTMYECKUX DKCIICPUMEHTOB;

IIaTpuoTH4yeckoe BOCIHMTAHUE

-CIIOCOOHOCTH OIIEHWBATh BKJIAJ POCCHICKAX yYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OMOJIOTHH, IOHUMAHHE 3HAYCHHUS OWOJIOTHU B TO3HAHUH 3aKO-

-yMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBHIOOP OyayIiei mpo-
(eccnoHaNbHOM eATETBbHOCTH B 00JIacTH OMOJIOTHH, MEIH-
LUHBI, OMOTEXHOJIOTUH, BETEPHHAPUH, CEJILCKOTO X031 CTBa,
MUIIEBON TMPOMBINIJIEHHOCTH, YIIyOIsITh TO3HABATEIHHBIN
WHTEpEeC, HalpaBJICHHBIM HAa OCO3HAHHBIM BBIOOP COOTBET-
cTBytouield npodeccuu M MPOAOIDKEHHE OHOJIOTHYECKOro
00pa30BaHMsI B OpPraHU3AIHIX CPEAHETO MPO(HeCCHOHATBHOTO
Y BBICIIIETO 00pa30BaHUsI.
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HOB IIPUPO/BI, B )KU3HU YEJIOBEKA U COBPEMEHHOI'0 OOILECTBA;
du3znyeckoe BOCHUTAHUE

-MIOHMMaHWe M peanu3alus 3J0pOBOro M Oe3omacHoro obpasza >KH3HU
(3mopoBoe muTaHUE, COOMIOACHNE TMIMEHUYECKUX MPaBHI U HOPM, cOa-
JAHCHUPOBAHHBIM PEXUM 3aHITUI U OTAbIXa, peryjsipHast (u3NUecKas ax-
TUBHOCTbH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOLICHHUS K
cOOCTBEHHOMY (PU3UUECKOMY U IICUXHYECKOMY 340POBbIO;

Tpyaosoe BociuTanue

-MHTEpeC K pa3iudHbIM cepaM npodeccHoHaTbHON AesTeIbHOCTH, YMe-
HHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun M peaaTu3oBbI-
BaTh COOCTBEHHBIE )KU3HCHHBIE IUIAHBI;

IKOJIOTHYECKOe BOCIHMTAHUE

-aKTUBHOE HENPUATHE ACUCTBUM, NPUHOCAIIUX BpPEl OKPYKAIOIIEH IIpU-
pPOIHOH cpesie, yMEHHE MPOTHO3HPOBATH HEOJIATONPHITHBIC HKOJOTHYE-
CKH€ ITOCTECTBUS NPEANPUHUMAEMBIX IEHCTBUI U MPel0TBpaIaTh UX;
MeTanpeaMeTHbIe pe3yJIbTAThI

OsiageHue yYHHBEpPCAJBHBIMH Y4eOHBIMH MO3HABATEJBLHBIMH JIeii-
CTBUSIMM:

1.ba3oBble JJoruyeckue JAeHcTBUA:

-HCTOJIb30BaTh OUOOTHUECKHIE MTOHATHUS JIsl O0BSCHEHUS (PaKTOB U SIBJIC-
HUU KUBOU IPUPOJIBI;

-pa3BUBaTh KPEaTUBHOE MBILUICHUE [IPY PELICHUH KU3HEHHBIX PoOIeM.
2. 6a30BbIe HCCIET0BATENbCKHE AeCTBHUS

-OCYIIECTBIIATH IIeJICHANPABICHHBINA TIOUCK TIEPEHOCa CPEJICTB U CIIOCOOO0B
NeHCTBUS B IPO(ECCHOHABHYIO CPeay;

- BJIaJIeTh HABBIKAMHU Y4eOHO-HCCIIE0BATENLCKON M MIPOEKTHOM JesITeNb-
HOCTH, HaBBIKAMHU pa3pelieHus npoodiieM, 001a1aTh CIOCOOHOCTBIO U TO-
TOBHOCTBIO K CaMOCTOSITEJIbHOMY IOMCKY METOJOB pELICHHs MpaKTH4e-
CKHUX 337124, IPUMEHEHHIO Pa3JINYHBIX METOJI0OB IIO3HAHMS;

3. pabora ¢ undopmanueii:

-proodpeTaTh OTIBIT WCTIOJIb30BaHHUS WHPOPMAITUOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, COBEPIIEHCTBOBATH KYJIbTYPY aKTHBHO-
T'O MCIIOJIb30BAHUS PA3INYHBIX IIOMCKOBBIX CUCTEM;

OBaageHue YHNBEPCAILHBIMH PETYJISITHBHBIMH IeiCTBUAMU:
1.camoopranu3aunus:

- BbIOMpaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUH LIEJIEBBIE M CMBICIOBBIE
YCTaHOBKH

B CBOMX JICWCTBHSIX W MOCTYITKAX 110 OTHOLICHHUIO K )KUBOW MPHUPOJIE, CBO-
€My 340POBBIO U 3A0POBBIO OKPY>KAIOLINX;

2. CAMOKOHTPOJIb:

-YMETb OLIEHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHHs 0 HX

c(hopMUPOBAaHHOCTE 3HAHUI O MECTE M PO OHMOJIOTHH B CH-
CTeME eCTECTBEHHBIX HayK, B (DOPMHPOBAHUH COBPEMEHHOM
€CTeCTBEHHO-HAYYHOH KapTHHBI MHpa, B TIO3HAHUH 3aKOHOB
NPUPOABI M PEUICHWH SKOJIIOTHYECKUX MpolieM deroBeue-
CTBa, a TAaK)KE B PEIICHHU BOMPOCOB PAIlHOHATIBHOTO MPUPO-
JIOTIONIb30BaHuUs, M B ()OPMHPOBAHHH LIEHHOCTHOTO OTHOIIIE-
HUS K TIpUpojie, oOIIeCTBY, YENOBEKY, O BKIIae POCCHICKUX
1 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;
YMCEHHUE BBITIOIHATH Ta00paTOpHbIC U MPAKTHIECKUE PadOTHI,
coOroaTh TpaBuia MpU padboTe ¢ y4eOHBIM U JIaOOpaTop-
HBIM 000py/IOBaHUEM;

YMCHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPATh UX SKCICPHUMEH-
TaNbHBIMH CPEICTBAMH, (QOPMYIHUPYs LENb HCCISIOBAaHUS,
AHAJIM3UPOBATE MOJYYCHHBIC PE3YJILTAThI U J1€JIaTh BBIBOABI,
yMEHHE y4acTBOBaTh B y4eOHO-UCCIIEAOBATENBCKONH paboTte
Mo OWOJIOTHH, KOJIOTUU W MEAWIWHE, TIPOBOIUMON Ha Oaze
IIKOJIBHBIX HAYYHBIX OGHICCTB, u HY6J'II/I‘IHO MpEaACTaBIATh
MOJYYCHHBIC PE3yNbTAThI HA YUCHUUYECKUX KOHPEPEHIINAX;
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CHMI)KCHMUIO.

IIK 5.5. OcymecTBiATh W3-
TOTOBJICHUE, TBOPYECKOE
odopmIleHUE, TOATOTOBKY K
peau3aluyd  MUPOKHBIX H
TOPTOB Pa3HOOOPa3HOTO ac-
COpPTUMEHTA.

JIN4HOCTHBIE pe3yJIbTaThl

rPasKAaHCKOe BOCIIMTAHME:

-TOTOBHOCTb K COBMECTHOHW TBOPYECKOH AEATEILHOCTH TPHU CO3JaHHUU
y4eOHbBIX MPOEKTOB, PEIICHUN yYeOHBIX M IO3HABATENbHBIX 3a1ad, BbI-
MOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB,;

ITarpuoTHyeckoe BOCIIHTAHHE

-CIIOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKHUX YYEHBIX B CTaHOBIICHHE U
pa3BuTHE OMOJIOTHH, TIOHUMAaHHUE 3HA4YEHUS! OMOJIOTHM B IO3HAHWU 3aKO-
HOB MIPUPO/BI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOILECTBA;
Duznyeckoe BOCIHUTAHHE

-IIOHMMaHUE M peanu3alus 340pOoBOro M Oe3omacHOro obpasza >KHM3HU
(310poBOE MHUTAHKE, COOJIIOJICHUE TMTMSHUYSCKUX MPAaBHI M HOPM, cOa-
JIAHCUPOBAHHBIH PEXXHUM 3aHITUI U OTABIXa, peryJsipHas (Gu3nveckas ak-
TUBHOCTbH), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHUS K
COOCTBEHHOMY (PM3HUECKOMY U IICUXHYECKOMY 37I0POBEIO;

TpynoBoe BocnmutaHue

-MHTepeC K pa3Nu4HbIM cepaM NpodecCHOHATFHON NesTeIbHOCTH, YMe-
HHUE COBEpIIaTh OCO3HAHHBINA BHIOOp Oymyiieit mpodeccun U peaan30BbI-
BaThb CO6CTB€HHI>IC KHN3HCHHBIC IIJIaHBI;

JK0JIOTHYEeCKOe BOCIHMTAHUE

-aKTHBHOE HENpUATHE IEHCTBUH, NPUHOCSIINX BpPEI OKPY)KAIOLIEH MpH-
POIHOI cpesie, yMEHHE MPOTHO3MPOBATH HEOJIArONPHUATHBIE SKOJIOTHYE-
CKHE IIOCJIEICTBUS NIPEAIPUHUMAEMBIX IEHCTBUN U ITPEIOTBPAILATh UX;
MeTanpeaMeTHbIe pe3yJIbTAThI

OBiafeHue yHHUBEPCAJBHBIMH Y4eOHBIMHM NO3HABATEJIBLHBIMHU [Ieii-
CTBUSIMH:

1.ba3oBble JoruuecKue JIeHcTBH:

-HCIIOJIb30BaTh OMOIOTHUYECKHE TOHATHS 1715l 00BbsSCHEHUS (haKTOB U SIBJIE-
HUU XKUBOH IPUPOJIBI;

-pa3BHUBATh KPEAaTUBHOC MBIIIJICHUE IIPU PCHICHUH )XKU3HCHHBIX HpO6HeM.
2. 6a30BbIe HcCIeI0BATeIbCKHE AeiCTBHUS

-OCYIIECTBIIATH 1IeJICHANPABICHHBIN TIOUCK IIEPEHOCa CPEACTB U CIIOCOO0B
JEHCTBUA B TPOQECCHOHATHFHYIO CPEy;

- BJIaJIeTh HABBIKAMU YYEOHO-HCCIEI0BATENBCKON M MPOEKTHOM JesITeNnb-
HOCTH, HaBBIKAMH pa3pelieHus: npodsem, obaagaTb CHOCOOHOCTBIO U TO-
TOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY METOAOB PCUHICHUA NpaKTU4e-
CKHX 3a1a4, IPUMCHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHWA,

3. pabora ¢ nundopmauuei:

-proodpeTaTh OTIBIT WCTIOJIb30BaHMUS UHPOPMAITHOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, COBEPLICHCTBOBATh KYJIBTYPY aKTHBHO-

-cOpMHUPOBAHHOCTh 3HAHUA O MECTE W POJH OWOJIOTHH B
CHUCTEME €CTECTBEHHBIX HayK, B ()OPMHUPOBAHHU COBPEMEH-
HOW €CTEeCTBEHHO-HAyYHOW KapTHHBI MHUpA, B TO3HAHWU 3a-
KOHOB IIPUPOJBI M PEIICHUH YKOJOTHYECKUX MpolIeM deso-
BEUECTBA, a TAKKe B PEHICHHH BONPOCOB PAIMOHAIBHOTO
MPUPOAOTIONB30BaHHA, U B (DOPMUPOBAHUHU LIEHHOCTHOTO OT-
HOIIEHHS K HPHUPOAE, OOIIECTBY, YEIOBEKY, O BKJAJIe pOC-
CHUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMO-
JIOTHH;

-yMEHHUE BBITIONHATH JabopaTOpHbIe M MpakTUdyeckue pado-
ThI, COOMOATh MpaBUiia Tpu padboTe ¢ ydeOHBIM U Tabopa-
TOPHBIM 000pPYIOBaHUEM,;

-YMCHHUEC BbIABUI'aTb T'MIIOTEC3bI, IMTPOBECPATH UX SKCICPHUMCH-
TaJILHBIMH CPEICTBAMH, (OpMyIHUpys Lelb HCCISIOBAHMUS,
AQHAJIM3MPOBATH MTOJyYEHHBIE PE3YIIbTATHI U JeTaTh BEIBOJIBI,
-yMEHHE y4acTBOBAaTh B YUEOHO-HCCIIEIOBATENBCKOM padoTe
1Mo OMOJIOTHH, DKOJIOTUU U MEAMIIMHE, IPOBOIUMON Ha Oase
IIKOJIFHBIX HAYYHBIX OOLIECTB, M IyOJIMYHO TPEICTABIIATH
IMOJIY4YCHHBIC PE3YJIbTAaThl HA YHCHUYCCKUX KOH(i)CpCHHI/IHX.
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T'O MCIIOJIb30BAHUS PA3IMYHBIX TIOUCKOBBIX CUCTEM,;

OBJajgeHne YHHBEPCAILHBIMU PEryIITHBHBIMH JIEHCTBUSIMU:
l.camoopraHu3anmus:

- BBIOMpPATh HA OCHOBE OMOJOTMYECCKHMX 3HAHHUM IEJIEBbIC M CMBICIOBBIC
YCTaHOBKH

B CBOMX JICWCTBHSIX M MOCTYIKAX 110 OTHOIICHHUIO K KHBOW MPHUPOJIE, CBO-
€My 340POBBIO U 30POBBIO OKPYKAIOIINX;

2. CAMOKOHTPOJIb:

-yMeTh OILICHMBAThL PUCKH W CBOCBPEMEHHO MPHHUMATHL PEIICHHS MO UX
CHIDKEHHIO.
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3. Conep:xxanue 0011e00pa3oBaTe/JIbHOI0 y4eOHOI0 peaMeTa

1 kypc
| cemecTp

Tema 1. buoJsiorusi Kak Hayka.

CoBpemeHHasi OMONOTUSI - KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs OWOJIOTHH.
buonornueckue Hayku U u3ydaeMble MU IpoOsieMbl. OyHIaMEeHTalbHbIE, TPUKIAIHbIE U TIOUC-
KOBbIE HAyYHbIE UCCJIEI0BAHUS B OMOJIOTHH.

3HaueHue 61oJI0TUU B (HOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHHBI MUPA.
[Ipodeccun, cBsizanHbIe ¢ OMooruei. 3HaueHre OUOJIOTMH B IPAKTUYECKON EATENbHOCTU YEIIO0-
BEKa: MEIULIMHE, CEILCKOM XO0341iCTBE, TPOMBIIIIEHHOCTH, OXPaHE PHUPO/IBI.

Tema 2. ’KuBble cucTeMbl U HX U3Y4YEHHE.

JXuBble cucTemMbl Kak mpeaMer uzyudeHus Ouosnornu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M LIETOCTHOCTh, CJI0KHOCTh U YNOPSA0YEHHOCTD CTPYKTY-
PBl, OTKPBITOCTb, CAMOOPraHU3AlMsI, CAMOBOCIPOU3BEICHHUE, Pa3IpakKHMMOCTh, W3MEHUUBOCTD,
POCT U pa3BUTHE.

YPOBHM OpraHM3alMy KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIN, OpraHU3-
MEHHBIN, MOMYISIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OnoreoreHoTHYEeCKUi), Ouocdepusiii. [Ipo-
IIECChI, TPOUCXOIAIINE B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKH KUBOTO. JKHU3HL Kak Qopma
cylllecTBOBaHUsA MaTepuu. Hayku, n3yuaromine >kMBbl€ CUCTEMbI Ha Pa3HbIX YPOBHSX OpPraHU3a-
AU,

Nzyuenue xuBbIx cucteM. MeTosl Onosornueckoit Hayku. HaGmonenue, namMepenue, dKc-
MIEpPUMEHT, CUCTeMaTu3alus, MetaaHainu3. [loHsTHe 0 3aBUCUMON M HE3aBUCUMOUW MEPEMEHHOM.
[InannpoBanue skcnepuMmenTa. [locranoBka u nposepka runore3. Hynesas runoresa. Ilonstue
BBIOOPKHU U €€ JOoCTOBEepHOCTh. PazOpoc B Ouoiorndyeckux JaHHbIX. OLlEHKa JOCTOBEPHOCTH IO-
JyYEHHBIX pe3yJabTaToB. [IpuuMHbBI MCKaXEHUs pe3yJbTaTOB dKcrnepuMeHTa. [loHsaTne craTucTu-
YECKOro TecTa.

Tema 3. buoJiorust KJIeTKH.

Krnetka - cTpykrypHO-(yHKIIMOHANbHAS eqUHULA )KUBOro. McTopust OTKpbITUS KiIeTKu. Pa-
6otel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Hlneiinen, P. Bupxos). OcHoB-
HBIE TI0JIOXKEHUSI COBPEMEHHON KJIIETOYHOU TEOPHHU.

Metoabsl MOJEKYJISIPHOM W KJIETOYHOW OHMOJIOTHMH: MHUKPOCKOIHUS, XpoMatorpadus, dJeK-
Tpoopes, MeTo]] MEUEHBIX aTOMOB, nuddepeHnansHoe NeHTPUPyrupoBaHue, KyIbTHBUPOBA-
HUE KJIETOK. DJIEKTPOHHAs! MUKPOCKOIIHSI.

Tema 4. XuMuyeckasi Opranu3anus KJICTKH.

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAaMHUKpPO3JIEeMeHThl. Boaa u ee poiib
KaK pacTBOPHTENS, peareHTa, y4acThue B CTPYKTYPUPOBAaHUHU KIIETKH, TEIUIOperyssuuu. MuHe-
payibHbIE BElIeCTBa KIETKHU, UX OMoJornyeckas poib. Pojib KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBa KJeTKU. buonormueckue nonumepsl. benku. AMUHOKHCIOTHBIN
coctaB 0enkoB. CTpykTypsl OenkoBoil Moiekyinsl. IlepBuuHast cTpykTypa Oenka, MmenTHAHAs
CBsI3b. BTOpHWuHas, TpeTudHas, 4yeTBEpTUUHAs CTPYKTyphl. [lenarypamnus. CBoiicTBa OENKOB.
Knaccudukanus 6enkoB. buonornueckue QpyHKIMM OEIKOB.

VYrneBoasl. MoHOCaxapuabl, AUcaxapyuabl, OJIMTOCAXapHbl U nonucaxapuabl. O0mumii miaxn
CTPOCHHUS U (PU3UKO-XUMHUUECKHE CBOMCTBA yrieBoJ0B. buonornyeckue GpyHKINU yTriieBOIOB.

Jlununel. ['unpodunbHo-TUapOdOOHBIE cBolicTBa. Knaccudukauus nununos. Tpurnuuepu-
abl, Qochonunuabl, Bocku, crepouibl. buonornueckue pynkuuu naunuaoB. OOmue cBOICTBa
OMOIOTUYECKUX MEMOpaH - TEKy4eCTh, CHOCOOHOCTh K CaMO3aMBIKAHHIO, TOTYTIPOHUIIAEMOCTb.

Hyxneunossle kucnorsl. JJHK um PHK. Crpoenune HykiienHoBbIX KuciaoT. HykineoTunusl.
[Tpunuun kommiementaproctu. [Ipasuno Yapradda. Ctpykrypa JIHK - npoitHas cnupanb. Me-
croHaxoxaeHue u ononorunueckue Gpynkuu JJHK. Buasr PHK. ®@yuakiuu PHK B knetke.
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Crpoenue monekyiasl AT®. Makpospruueckue cBsizu B mojekyine AT®. buonornueckue
¢yakmun AT®. BoccranoBieHHBIE NEPEHOCUYHKH, MX (PyHKIMU B KieTke. CeKBEHHpPOBAHHE
JHK.

CrpykTypHas OMoJIOTHs: OMOXUMHUYECKUE U OMOPU3NYECKHE HCCIEA0BaHMsI COCTaBa U Mpo-
CTPaHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI.

Tema 5. CTtpoenue u PyHKIMH KJIETKH.

Tumnsl kneToK: 3ykapuoTudeckast ¥ nmpokapuorndeckas. CTpyKTypHO-(QYyHKINOHAIbHBIE 00-
pa3oBaHUs KIIETKU.

Crpoenue npokapuoTnieckoil kietku. Kiierounas crenka 60akrepuil u apxeil. OcodeHHocTH
CTPOEHHUS IeTepoTpOo(HOM U aBTOTPO(PHOI NpOKapUOTUYECKUX KIETOK. MEeCTO U poJib IPOKAPHOT
B OMOLIEHO3aX.

CrpoeHre U (yHKIMOHHPOBAHUE SyKapHOTHUYecKOM KieTkd. [lma3zmarnueckass memOpaHa
(mnazmanemma). CTpyKTypa Iuta3MaTudeckoid MemMOpaHbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTh-
JecKkyto MeMOpaHy: macCuBHbBIN (nuddy3us, odmerdenHas auddy3us), akKTUBHBIN (IEPBUYHBIN H
BTOPUYHBIM akTUBHBIN TpaHcnopt). [lomynponuniaemocts MeMOpanbl. PaboTa HaTpuii-kanueBoro
Hacoca. DHJOLMTO3: MUHOLUTO3, (harouuTto3. Dk3ouuTo3. Knetounas crenka. CTpykTypa H
(GYHKIMM KJIETOYHON CTEHKH pacTeHuM, rpu0oB.

Hurommazma. Luto3one. Lutockener. [IBmxkenne nuromnasmel. Opranouasl kieTku. On-
HOMEMOpaHHbIE OpraHOUIbl KIETKH: sHaommiazMaruueckas cetb (JI1C), annmapar [N'onbmxu, nu-
30COMBI, UX CTpoeHHe U (QYHKIMH. B3auMocBs3p 01HOMEMOPaHHBIX OpraHouaoB KieTku. CTpoe-
HHUE TpaHyJIsIpHOrO peTukyiyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'mankuit (arpanynsipHBINA) 2HAOIIA3MaTHYECKUM peTukynyMm. CekperopHas GyHKIHS amnmapara
INonpmxu. Tpancnopt BemecTB B kieTke. Bakyonu pacturenbHbIX KieTok. Kinetounsiit cok. Typ-
rop.

[ToryaBTOHOMHBIE OpPraHOMJIbI KJIETKU: MUTOXOHIPUHM, MiacTuabl. CTpoeHue M (yHKIHMH
MUTOXOHAPUHN U miactui. IlepBruHble, BTOpUYHBIE U CIOXKHBIE MIIACTUABI POTOCHHTEIUPYIOIINX
3yKapuoT. XJIOPOIUIACThI, XPOMOILUIACTHI, JEUKOIUIACTHI BHICIIIUX PACTECHUM.

HememOpannbie opranouabl kinetku CTpoeHue W (YHKIIUM HEMEMOpaHHBIX OPTaHOW]IOB
kJeTku. Pubocombl. MukpoduiamenTsl. Mpleunsle KieTkd. MukporpyOouku. Kiierounsrit
ueHtp. CTpoeHue U ABMKEHHUE )KTYTHUKOB UM pecHHYEK. MUKpOTpyOOUKHu 1uTomiaasMel. LleHTpu-
OJIb.

SAnpo. OGonouka sApa, XpOMAaTHH, KapuoIUIa3Mma, SIAPBIIIKH, WX CTPOCHHE U (DYHKIIHH.
SnepHsblii 6enkoBbIi MaTpukc. [IpocTpaHCTBEHHOE PACIONOKEHUE XPOMOCOM B HMHTEp(ha3HOM
anpe. belku XxpoMaTrHa - THCTOHBI.

Knerounsie BritoueHns. CpaBHUTENIbHAS XAapAaKTEPUCTHKA KIIETOK 3YKApUOT (pacTUTENb-
HOMH, )KUBOTHOM, TPUOHOM).

Tema 6. O0OMeH BewecTB M NPeBpaLlleHHE JHEPTUH B KJIIETKE.

ACCUMHIISIIUS U TUCCUMIIISALIUSA - IB€ CTOPOHBI MeTabonu3Ma. Tumsl oOOMeHa BEIIeCTB: aB-
TOTPOQHBIA U TeTepOTPOHBIA. YUyacTHe KUCIOpoAa B OOMEHHBIX Ipoleccax. JHEepreTuyecKkoe
oOecrnieyeHue kieTku: npespauieHue AT® B 0OMeHHbIX mpoleccax. PepMEHTATUBHBIN XapaKkTep
peaxIuii KIeTogyHoro Merabonuszma. GepMeHThI, UX CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBUSI.
KodepmenTsl. Otnnuuns pepMEeHTOB OT HEOPTraHMYECKUX KaTanu3atopoB. bemkn-akTuBaTOpHl U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEaKIUil OT Pa3IMYHBIX (PaKTo-
pOB.

[lepBuuHbIil CUHTE3 OpraHMYECKUX BellecTB B kieTke. DoTocuHTe3. CBETOBAs U TEMHOBAS
¢a3bl. [IponykTuBHOCTE QoTOCHHTE3a. BiusiHue pasnuyHbix (akTOpOB HA CKOPOCTh (DOTOCUHTE-
3a. 3HayeHue (GOTOCUHTE3A.

Xemocunte3. PazHooOpas3ue opraHn3MOB-XEMOCHHTETHKOB: HUTPHPHUIHUPYIOIINE OAKTEPHUH,
Kene300aKTepun, cepoOaKTepun, BOAOPOAHbIE OakTepru. 3HaAUCHHE XEMOCHHTE3a.

AnaspoOHble opranu3Mbl. Buasl 6poxxenus. [IpogykTel OpoxkeHHs M UX UCIOJIb30BAHUE Ye-
JIOBEKOM. AHa3poOHbIE MUKPOOPraHU3Mbl Kak OOBEKThl OMOTEXHOJIOTMU U BO30YyIUTENH OO0Ies-
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HEW.

AspoOHBIE OpraHU3MBI. DTambl dHEpreTndeckoro oomena. IloaroroBurensuerit stamn. ['nu-
KOJIU3 - OECKHUCIIOPOIHOE PACHIEIUICHUE TITFOKO3bI.

buonornueckoe OxkucieHHe, WM KJIETOYHOE JbIXaHue. Ponb MUTOXOHIpUM B mpoleccax
Oounonoruuyeckoro okucieHus. llukanmueckue peakuunu. OxuciautenbHoe QochopriinpoBaHUE.
[IpenmyiecTBa a3poOHOro MyTH 0OMEHa BEIIeCTB Nepe]l aHadpoOHbIM. D) PEeKTUBHOCTH IHEpPTe-
TUYECKOTO OOMEHa.

Tema 7. HaciiencreenHass uHGoOpMalnus U peajn3alus ee B KJIeTKe.

Peakuuu matpuuynoro cuures3a. [I[pyHIHN KOMIIEMEHTAPHOCTHM B PEAKLIHSIX MATPUYHOTO
cuHTe3a. Peanuzamnus HaciencTBeHHOW mH(popManuu. ['eHeTHYecKuid Koj, ero cBoicTBa. Tpan-
ckpunuus - Marpuunbliil cuaTe3 PHK. [IpuHIMne! TpaHcKkpunmy: KOMIIEMEHTAPHOCTD, aHTHIIA-
pauIeNIbHOCTD, ACUMMETPUYHOCTb.

Tpancusmus u ee 3tanbl. Yuyactue TpancnopTHeix PHK B OnocunTese 6enka. Y cmoBus 6uo-
cunTe3a 6enka. Koquposanue amuuokuciot. Posb pubocom B 6rocunTese Oenka.

Opranuzanysi reHoMa y IpOKapuoOT U DYKapuoT. Perynsuus akTUBHOCTA F€HOB y MPOKapH-
ot. ['unoresa onepona (®. XKakob, XK. Mano). Perynsiuust oOMeHHBIX TIpoiieccoB B kieTke. Kie-
TOYHBIA TOMEOCTA3.

Bupychr - HekneTrounsie GOpMBI )XKU3HU U OOJUTaTHBIC Mapa3uThl. CTPOCHUE MPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHsie 3a00neBanus 4enoBeka, )KuBOTHBIX, pactenuid. CITNJ[, COVID-19, counansHbie
Y MEAUIIMHCKUE TIPOOIIEMBI.

Tema 8. ) Ku3HeHHBIH UK KJIETKH.

Krnerounslit nuki, ero nepuos! U perymsiuus. Marepdaza u Muto3. OcoOEHHOCTH MpoI1iec-
COB, MpoTeKaromux B uurepdasze. [loaroroska kietku k nenenuro. [Ipecunrernueckuii (mocTMu-
TOTUYECKUI ), CHHTETUUECKHI ¥ TOCTCUHTETUYECKUM (MPEMUTOTUUYECKHI) IEpUO bl UHTEP(]a3bI.

Martpuunsiii cunare3 JJHK - permmkanms. [Ipuanmnsr perumkanun JIHK: komnemenTap-
HOCTb, ITOJYKOHCEPBAaTHUBHBIM CHUHTE3, aHTUIIApaUIENbHOCTh. Mexanusm pemmkanuun JHK.
Xpomocombl. CTpoeHue XpoMocoMm. TeroMepsl U TeroMepas3a. XpOMOCOMHBIA HAabOp KIETKH -
KapuoTHIl. JIumionHeli U rarionHbid Habopbl XxpoMocoM. ['omoniornunbie Xpomocomsl. [lono-
BbIE XPOMOCOMBI.

Jenenue knetku - Muto3. CTaauu MUTO3a U IPOUCXOSIINE B HUX Mpolecchl. TUIBI MUTO-
3a. KapuokuHes u nuToknHe3. bronornyeckoe 3Ha4eHUE MUTO3A.

Perymsiiiuss MuTOTHYECKOTO IMKIA KIETKU. lIporpammupyemasi kierodyHas rulenp -
aromnTo3.

Krnerounoe siipo, XpoMOCOMbI, PyHKITMOHATbHASI TECHOMUKA.

Tema 9. CTpoeHue u pyHKIIUM OPraHU3MOB.

buonorunueckoe paznooOpazue opranu3smMoB. OJIHOKJIETOYHbIE, KOJIOHUAIbHbIE, MHOTOKJIE-
TOYHbBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHS U JKM3HEIEATETLHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJHOKJIETOUHbIE TPUOBI, OJTHOKJIETOYHBIC BOJIOPOCIH, APYyrue MpoTUcThl. KonoHuanbHbIe
OpraHU3MBI.

B3anmocCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm Kak eauHoe uenoe. 'omeocTas.

Tkanu pacteHuit. Tunbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHas, TTOKPOBHAs, MPOBOIS-
masi, OCHOBHasl, MexaHn4deckas. OCOOCHHOCTH CTpoeHus, (GYHKIUNA M PACIOJIOKEHUS TKaHEU B
OpraHax pacTeHHH.

TkaHM )KMBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEH: ANIUTEINAIbHAS, COEAUHUTEIbHAS,
MbIlieyHasi, HepBHas. OcoOeHHOCTH CTpOoeHUSs, QYHKIMNA W PACHOJIOKCHHSI TKaHEeW B OpraHax
KUBOTHBIX U YEJIOBEKA.

Oprassl. BereratuBHble U reHepaTUBHbIE OpraHbl pacTeHUid. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U yeaoBeKa. OyHKIIMU OPraHOB U CUCTEM OPTaHOB.
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Onopa tena oprann3zMoB. Kapkac pacrennii. CkeneTsl OJHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy kHbIil 1 BHyTpeHHM ckeneT. CTpOoeHHE U TUIIbI COEAMHEHUS KOCTEM.

JIBukeHre opranu3MoB. J[BIM)KEHHE OJHOKJIETOUYHBIX OPraHU3MOB: aMeOOMIHOE, KTy THKO-
BO€, PECHUYHOE. J|BH)KEHHE MHOTOKJIETOYHBIX PACTCHMI: TPOIIM3MbI U HACTUH. [[BH)KEHUE MHO-
TOKJIETOYHBIX KUBOTHBIX M YEJIOBEKa: MbllleuHas cucrteMa. Pedaekc. CkeneTHble MBIl U UX
pabora.

[Iuranue opranusmoB. lloriomieHne BOAbI, YIIEKHCIOrO Ta3a U MUHEPAJIbHBIX BEIECTB
pacteHusaMHU. [Intanne ;KMBOTHBIX. BHYTpHIIOJI0CTHOE M BHYTPUKIIETOYHOE nuuieBapenue. [Iura-
HUE MTO3BOHOYHBIX KUBOTHBIX. OT/EBI MUILEBAPUTENBHOIO TpakTa. [IumeBapurenbHble Kene3bl.
[IuieBapuTenbHas CUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pacteHui. [[pixanue xuBoTHbIX. uddy3us razos uepes
noBepXHOCTh KieTKu. KoxkHoe apixaHue. JlpIxaTtenbHas MOBEpXHOCTh. KaGepHOe M JIerouHoe
npIxaHue. /[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA. DBOJIOLHUOHHOE YCIIOKHEHUE CTPOe-
HUS JIETKUX TO3BOHOYHBIX KUBOTHBIX. J[pIXaTeIbHAsl CUCTEMA YeloBeKa. MexaHu3M BEeHTHISIINU
JIETKUX y NTHIl U MJIeKONUTatromux. Perynsauus asixanus. /{prxarenbHbie 00bEeMBI.

TpancnopT BemIeCTB y OpraHuM3MOB. TpaHCHIOPTHBIE CUCTEMBI pacTeHHW. TpaHcmopT Be-
HIECTB y KUBOTHBIX. KpoBeHOCHasi cucteMa u ee opranbl. KpoBeHOCHasi cucteMa Mo3BOHOUYHBIX
AKUBOTHBIX U yenoBeka. Ceple, KpOBEHOCHBIE coCcyibl U KpoBb. Kpyru kpoBooOpaiieHus. JBo-
JIOLMOHHBIE YCIIOKHEHHUSI CTPOEHHUS] KPOBEHOCHON CHCTEMBbI MO3BOHOYHBIX XUBOTHBIX. Pabora
CepAla U €€ peryJisiusl.

Brinenenue y opranusmoB. Beinenenue y pactenuil. Beinenenne y kuBoTHbIX. CokpaTu-
TenbHbIE BakyonHu. Opranbl BblaeneHus. OuibTpanus, ceKpeuus U 00paTHOE BCachIBaHHE Kak
MEXaHU3Mbl pa0OThl OPraHoB BbleNeHUs. CBsI3b MOJIOCTH TeJla C KPOBEHOCHOM M BBIJIEIUTEIbHOMN
cucteMamu. Brienenue y mo3BOHOYHBIX )KMBOTHBIX U 4yenoBeka. [louku. Ctpoenue u GyHKIMO-
HUpoBaHue HeppoHa. OOpazoBaHUE MOUH y YEIOBEKA.

3ammura y opraHu3MoB. 3aluTa y OJHOKJIETOUYHBIX OpraHu3MoB. Criopbl OaKTEpHil U IIUCTHI
npocTermux. 3anmra y MHOTOKIETOUHbIX pacTeHui. Kyrukyna. CpencrBa NacCUBHOW U XHUMH-
qecKou 3amuThl. PUTOHIUAEI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX MpoM3BOAHBIE. 3alIUTa OPraHU3Ma
oT 6ose3Hell. iMmyHHas cuctema uenoBeka. KieTouHblii U ryMOpalibHbIE UMMYHUTET. Bpox-
JICHHBIA ¥ IPUOOPETCHHBINA CHEIM(PUISCKUI UMMYHUTET. Teopus KIOHATBLHO-CEIEKTUBHOTO UM-
mynurera (I1. Opmux, ®.M. bepuer, C. Tonerasa). BocnanurenbHble 0TBEThl OpraHu3MoB. Posb
BPOKJIEHHOTO MMMYHHUTETA B PA3BUTHUN CUCTEMHBIX 3a00JIEBaHUM.

PasgpaxxumocTs U peryisanuus y opraHu3smMoB. Pa3apakxuMocTh y OJHOKJIETOYHBIX OpTraHU3-
MOB. Takcucel. Pa3npaxxuMocTh 1 perynsauus y pacteHui. POCTOBBIE BellleCTBA U UX 3HAYEHHUE.

HepBhas cuctema u peduiekTopHasi peryisuus y kMBOTHbIX. HepBHas cuctema u ee otae-
JIbl. DBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OTIEIBI TOJOBHOTO
MO3Ta TIO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropras nyra. be3ycnoBHble U yCIOBHBIE pe-
(baekchl.

I'ymopanbHas peryysuus U SHIOKPUHHAs CUCTEMa KMBOTHBIX M 4esoBeka. JKenessl dHJI0-
KPUHHOW CHUCTEMBI U UX F'OPMOHBI. JlelicTBue TOPMOHOB. B3aMOCBA3b HEPBHOU U YHAOKPUHHOMN
cucreM. [ unoranamo-runodusapHas cucremMa.

Tema 10. PazMHOKeHHe 1 pa3BUTHE OPraHU3MOB.

@®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrosoe (BKJtouas BereTaTUBHOE) U MojioBoe. Buabl
0€ecIoyIoro pa3MHOKEHUS: TTOYKOBAHKE, CIIOPYIISIIHS, (hparMeHTalus, KIOHUPOBAaHHE.

[TonoBoe pa3muHoxenue. [lonoBeie kneTku, nin ramersl. Meio3. Crangun meiiosa. Ilosene-
HUE XpoMocoM B Meiio3e. Kpoccunrosep. buonoruuecknii cMbIC Meli03a U MOJIOBOTO MpoLecca.
Melio3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3apoasimieBoe pazpurue. I'amerorenes y x«uBoTHBIX. [lonoBbie xene3pl. OOpa3oBaHue
Y pa3BUTHE MOJOBBIX KJI€TOK. CriepMaroreHes u oorene3. CTpoeHue moyIoBbIX KIETOK.

OmnogoTBOpeHre W 3MOPUOHANIBHOE pa3BUTHE KUBOTHBIX. CrOCOOBI OIIOJOTBOPEHUS:
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Hapy>KHOe, BHyTpeHHee. [lapreHorenes.

WupuBuyansHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHONOTHS - HAayKa O Pa3BUTHH
opranu3mMoB. Ctaguu sMOpUOreHe3a XHUBOTHBIX (Ha mpumepe Jsaryuiku). Jpoobnenue. Tumbl
npobneHusi. OcoOEHHOCTH APOOJICHUST MIIECKOMUTAONINX. 3aPOABIIIEBbIC TUCTKUA (TaCTPYJIISLIMS).
3akiajka OpraHoB M TKaHEH U3 3apOJbIIIEBBIX JIMCTKOB. B3anMHOe BIusHUE YacTel pa3BHUBaro-
mierocst 3apojpiiia (3MOpHOHaNbHAs UHAYKIHS). 3aKiajKa IIaHa CTPOCHHUS KUBOTHOTO Kak pe-
3yJbTaT MEPAPXUUYECKUX B3aMMOJICHCTBUN I'eHOB. BiusHue Ha 3MOpHOHANBHOE pa3BUTHE pa3-
JUYHBIX (PAKTOPOB OKPYKAIOUIEH Cpebl.

Poct u pasButne xuBoTHBIX. [locTamMOpuoHanbHblil nepuo. [IpsiMoe n HenmpsMoe pa3BH-
tue. PazButne ¢ Mmeramopdo3oM y OE€CIIO3BOHOYHBIX U TTO3BOHOYHBIX KUBOTHBIX. bruonornueckoe
3HAQ4YECHHUE IPSIMOTO M HENPSIMOIO Pa3BUTHA, UX PACIPOCTPAHEHUE B NpUpoAe. THIbI pocTa Ku-
BOTHBIX. PaKTOPBI PEryJIsLUU POCTa JKUBOTHBIX U yesioBeka. CTaauu mocTaMOPHOHAIIBHOTO pa3-
BUTHS Y )KUBOTHBIX U uenoBeka. [leprospl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OuoJio-
TUYECKHE MPOIIECCHI.

Pa3mHoxkenue u pazputue pacreHuil. ['amerodur u cnopodut. Meiio3 B )KU3HEHHOM LIUKIIE
pactenuii. OOpa3zoBaHue CIop B mpoliecce Meito3a. ['ameTorenes y pacrenuii. OmiogqoTBOpEHUE U
pa3BHUTHE PACTUTENIBHBIX OPTaHU3MOB. J[BOWHOE OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHuit. O6pa-
30BaHUE U PA3BUTHE CEMECHHU.

MexaHu3MBbl peryJisiliii OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

Tema 11. I'eHeTHKa - HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYMBOCTH OPraHU3MOB.

Hcropus ctaHOBIIEHUS M pa3BUTHs TeHETHKU Kak Hayku. Paboter I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponp oTeduecTBeHHbIX yueHbIX B pa3Butuu reHetuku. Padotst H.K. Konbuosa, H.A.
BasumioBa, A.H. benozepckoro, I'.Jl. Kapneuenko, H0.A. ®dununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE T€HETUYECKHE IMOHATUS M CUMBOJBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIC
T€HBbl, AIbTEPHATUBHBIE IPU3HAKHU, JOMUHAHTHBIN U PELIECCUBHBIN NPU3HAK, TOMO3UTOTAa, I€TEPO-
3UroTa, YucTas JUHUS, TUOpUIbI, TeHOTUI, (eHOoTUN. OCHOBHBIE METO/Ibl TEHETHKHU: THOPHI0II0-
TUYECKUH, HUTOJIOTMYECKUIM, MOJIEKYJIIPHO-TEHETUYECKU .

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH.

Momnorubpugnoe ckpemirBanue. [lepBriit 3akoH MeHaens - 3aK0H €IMHO00pa3usi TMOPHUIOB
repBoro nokojenus. Ilpasmino nomuaupoBanus. Bropoit 3akoH Menzaens - 3aKOH pacIIeIICHUs
npu3HakoB. LluTonornyeckne OCHOBBI MOHOTMOPHMIHOTO CKpellMBaHMs. ['MmoTe3a 4UCTOTHI ra-
MeT.

AHanusupyoniee ckpeuirBanue. [IpomexyTouHblil XxapakTep HacienoBanus. Pacuiemnienue
IIPU3HAKOB IIPU HEITOJIHOM JTIOMUHHUPOBAHUH.

Jurubpunnoe ckpeuiuBanue. TpeTuil 3akoH MeHzaens - 3aKOH HE3aBUCHMOI'O Hacle[oBa-
HUs pU3HAKOB. L{uTomornueckre OCHOBBI AUTUOPHUIHOTO CKPEIIMBAHUS.

CuernneHHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CrieruieHHOE HacleI0BaHUE
T€HOB, HAPYILLIEHNE CLEIUICHUS MEX 1y TeHaMU. XPOMOCOMHAs TEOPHUsI HACJIEICTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBII MEXaHNU3M OIPEAEIIECHUS Moa. AyTOCOMBI U TIOJIOBBIE XPO-
MOCOMBI. ['OMOraMeTHBI ¥ reTeporaMeTHbIM MoJl. I'eHeTudecKkas CTpyKTypa IOJIOBBIX XPOMO-
com. HacnenoBanue npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

I'enotun kak uenmoctHad cucrema. [lnenorponus - MHOXKECTBEHHOE AEUCTBUE reHa. MHO-
YKECTBEHHBIM ajuienu3M. B3auMojelcTBre HeayulenbHbIX TeHOB. KOMIIEeMEHTapHOCTh. DMK CTA3.
[Tonumepus.

['eneTnueckuii KOHTPOJIb PA3BUTHS PACTEHUI, )KUBOTHBIX U YEJIOBEKa, a TakKe (PU3NO0IIOTH-
YEeCKUX MPOIECCOB, MOBEACHUS U KOTHUTUBHBIX (QYHKIMH. ['eHeTHUeckue MexaHU3Mbl CUMOHO-
reHe3a, MEXaHU3Mbl B3aUMOJICUCTBHSI «XO3SIMH - Mapa3uT» U «XO35IMH - MUKPOOHOM». [ eHeTnue-
CKME aCHEeKThl KOHTPOJS ¥ M3MEHEHHs] HACJIECTBEHHON MH(pOpPMAIMH B MOKOJEHHUSIX KJIETOK U
OpraHU3MOB.

Tema 13. 3ak0HOMEPHOCTH U3MEHYUBOCTH.
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BsanmopeiicTBue reHOTHIIA U cpenbl pu (popMupoBaHUH GeHoTuna. 3MeHuYnBOCTh MpH-
3HaKOB. KauecTBEHHbIE U KOJIMYECTBEHHbBIEC NMPU3HAKU. BHUIbI N3MEHUNBOCTHU: HEHACJIEACTBEHHAS
Y HACJIEJCTBCHHAS.

MoaundukanuonHas U3MEHYUBOCTh. Poiib cpeapl B hopMupoBaHUU MOAU(PUKAITMOHHON U3-
MeHunBocTH. Hopma peakuuu npusHaka. BapuanumonHbsli psa U BapuanuoHHas kpusas (B.
Horanncen). CpoiicTBa MOAM(PUKAITMOHHON H3MEHUHNBOCTH.

I'enoTunuyeckass n3MeHYUBOCTh. CBOMCTBA M€HOTUNMMYECKOM M3MEHYMBOCTU. BUIbI reHO-
TUMAYECKOW U3MEHYMBOCTH: KOMOMHATUBHAS, MyTAaIlHOHHASL.

KomOunatuBHas n3amMeHYUBOCTh. Meiio3 U MOJ0BOM MpoIece - OCHOBa KOMOMHATUBHOM U3-
MEHYUBOCTU. POTh KOMOMHATHBHONW M3MEHYHMBOCTH B CO3JIaHMHM T'€HETHUYECKOTO pa3HOOOpasus B
rpeaenax OJHOro BH/A.

MyTanuonHas U3MEHYMBOCTh. Buabl MyTanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIOH-
TaHHBIE U WHAYLUHMPOBAHHBIC MyTalluu. SlepHbIe U LUTOILIa3MaThudeckue myrtaruu. Comaruye-
CKHE U MOJIOBbIE MyTalWu. [[puurHbBl BOSHUKHOBEHU MyTalMii. MyTareHsl U UX BIUSHUE HA Op-
TFaHU3Mbl. 3aKOHOMEPHOCTH MYTALMOHHOTO MpoIliecca. 3aKOH TOMOJOTHYECKUX PAIOB B HACIE-
ctBeHHo n3menunBocty (H.W. BaBuioB). BuesnepHas n3MEHYMBOCTD U HACTEACTBEHHOCTb.

Tema 14. I'eHeTHKA YeJI0BeKA.

Kapuotun yenoeka. MexayHapoaHasi mporpaMma UCCIEIOBAaHUS F€HOMa 4eJoBeka. Me-
TOJABl U3YUYCHHUS] TEHETUKH YEJIOBEKA: T€HEATOTUYECKUM, ONIM3HEIIOBBIN, IUTOTCHETUYECKUH, TO0-
MyJISIUOHHO-CTAaTUCTUYECKHUM, MOJICKYJISIpHO-TeHeThdeckuii. COBpEeMEHHOE OIpe/ie/IeHHEe T'eHO-
TUIA: MOJHOTEHOMHOE CEKBEHHUPOBAHHWE, T€HOTUIIMPOBAHME, B TOM uyuciie ¢ nomouipto I[IL[P-
ananu3a. HacnencrBenHbie 3a007eBaHus YeloBeKa. | eHHbIE U XpOMOCOMHBIE OOJIE3HU YEIOBEKA.
bosiesHn ¢ HacneACTBEHHOM NPEAPaACIOI0KEHHOCThIO. 3HAYCHUE MEIUIIMHCKON TEHETUKU B
MPEAOTBPAIICHUH U JICUCHUH TeHETHUCCKHUX 3a00JIeBaHUI YelloBeka. MeIUKOTeHeTHIeCKOe KOH-
cynbTupoBanue. CTBOJIOBbIEC KIETKU. [[OHATHE «T€HETUYECKOrO rpy3a». ITUYECKUE ACTIEKThI UC-
cJieIoBaHMI B 00J1aCTU peJaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'eneTnyeckue (pakTOphl MOBBIIICHHOW YyBCTBUTEIIBHOCTH YEJIOBEKa K (PU3NUECKOMY U XH-
MHYECKOMY 3arpsi3HEHHIO OKpY:Karolleu cpelpl. [ eHeTnueckas npeapacnoyioKEHHOCTh YEIIOBEKa
K IaTOJIOTHSIM.

Tema 15. Cesiekuust OpraHu3mMos.

JlomecTuKanus U cenekius. 3apoxkAeHUEe CeNeKIUU U ToMecTukaluu. Yuenue H.M. BaBu-
noBa o LleHTpax mpoucxoaeHus 1 MHOTO00pa3usi KyJIbTYPHBIX pacTeHuil. Poib cenekiuu B co-
3JaHUM COPTOB PACTEHUM W MOPOA KUBOTHBIX. COpT, MOpoOJa, MITAMM. 3aKOH TOMOJIOTMYECKUX
pAI0B B HaclieACTBEHHOM m3MeHunBocTd H.U. BaBuiioBa, ero 3HaueHue sl CEIEKIIMOHHOM pa-
OOTHI.

MeTtonbl cenekmoHHONW paboThl. MicKyccTBEHHBIN OTOOP: MAacCOBBIM M WHIUBUIYAJTbHBIM.
Otanbl KOMOMHAIIMOHHOM cenlekiuu. McnpiTanue mpousBoauTtesnei mo noroMcty. OTdop mo re-
HOTHITY C TTOMOIIBIO OIEHKH (PEHOTHIIA MOTOMCTBA M OTOOp MO TEHOTHUIY C MOMOIIBIO aHAIH3a
JIHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJ CEJICKIIMOHHON paboThl. PagnamoHHbIi U XuMuye-
CKUU MyTareHe3 Kak UCTOYHHK MYTallui y KyJIbTypHBIX (opM opraHu3MoB. Mcnonb3oBanue re-
HOMHOTO PEaKTHPOBAHUS M METO/I0B pekomOnHaHTHRIX JIHK mist momydyenns ucxomnoro mare-
puana sl CeJeKIUH.

[Tonyuenue monumion0B. BHyTpuBuaoBas rubpuausamnus. ban3kopoacTBEHHOE CKpeEIu-
BaHWe, WU MHOpuAUHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTopuaunr. ['erepo3uc u ero mnpu-
yuHbl. Mcnons3oBanue rereposuca B cenekiuu. Otnanennas ruopuan3anus. [Ipeogonenue Oec-
TUJIO/IAST MEKBUIOBBIX THOPUIOB. JIOCTHIKEHUS CEJICKIIMM PACTCHUHM W )KUBOTHBIX.

CoxpaHeHue U U3yuYeHHE TEeHETHUYECKUX PECYpPCOB KYJIBTYPHBIX PACTEHHN M UX AUKUX PO-
JIU4eil 171 CO3/1aHKsI HOBBIX COPTOB U TUOPHUIOB CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

Tema 16. BHOTeXHOJIOTUSI M CHHTeTHYECKAsi OMOJI0THS.

OOBEKTHI, UCTIOTB3YEMBbIE B OMOTEXHOJIOTHH, - KJIETOYHBIC M TKAHEBBIE KYJIbTYPbI, MUKPO-
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OpraHM3MBbl, UX XapaKTepUCTUKa. TpaauluoHHas OMOTEXHOJIOTHS: XJeOOoNedeHHe, MOJydYeHUe
KHMCJIOMOJIOUHBIX MPOAYKTOB, BUHOJENHEe. MukpoOuonornueckuii cuate3. OOBbEKTbl MUKPOOHO-
Joruyeckux TexHonorui. [lponsBoacrso Oenka, aMUHOKHUCIOT U BUTAMUHOB.

Coznanue TeXHOJOTUN U MHCTPYMEHTOB LIEJIEHAIPABICHHOTO U3MEHEHUS! U KOHCTPYUPOBa-
HUsI TEHOMOB C LIEJIBIO ITOJIYYEHUsT OPTaHU3MOB M UX KOMIIOHEHTOB, COJEp KAalUX HE BCTPEYaArO-
Iyecs: B Ipupoae OMOCUHTETUYECKUE Iy TH.

Knerounas nekeHepus. MeToapl KyJbTypbl KIETOK M TKaHEW PAacCTEHUM M >KMBOTHBIX.
Kpunobanku. Comatudeckas rudpuau3anus 1 coMaTudeckuil aMmopuorenes. Mcnonb3zoBanue ramn-
JIOMJIOB B CEJIEKINH pacTeHUM. VICKyCCTBEHHOE OIIOAOTBOPEHHE. PEKOHCTPYKIMS ANLEKIETOK U
KJIOHMPOBAHUE )KUBOTHBIX. METO TpaHCIIIaHTALMU s11€p KIETOK.

XpoMOCOMHasl U TeHHasi HHKEeHepHsl. ICKyCCTBEHHBI CUHTE3 T€HA U KOHCTPYUPOBAHUE pe-
koMOuHaHTHBIX JJHK. JlocTrkeHns u nepcnekTUBbl XpOMOCOMHOM M T€HHOM MH)KEHEpUU. KO-
JIOTMYECKHE U 3TUYECKHE TPOOJIeMbl FTeHHON MH)KEHEPUH.

Menunuackue omorexHonoruu. Iloctrenomuas mudporas mequinaa. [TIP-aumarnoctuka.
MeTab010MHBIN aHaIN3, TEHOLEHTPUUECKUI aHAIN3 IPOTeoMa YeJIOBEKa JJIsl OEHKU COCTOSIHUS
€ro 3/10poBbs. Vcnoab30BaHuEe CTBONOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonnxkeHepus
Ui pa3paboTKU (yHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3JaHUs KOMIUIEKCHBIX
TKaHEW COYETAaHHWEM TEXHOJIOTMH TpeXMEpPHOro OMONPUHTHUHIA U CKaQOJIIUHTA ISl PEIICHUS
3a7a4 NEePCOHATU3UPOBAHHON MEIUIIUHBI.

Co3ngaHue BEKTOPHBIX BAaKIUH C IIEJbI0 00ecledeHrnss KOMOMHUPOBAHHOM 3alUThI OT BO3-
oymuteneit OPBU, ycraHoBieHHE MOJEKYISPHBIX MeXaHU3MOB (QyHkimonupoBanusi PHK-
COJIEpKAIMX BUPYCOB, BBI3BIBAIOIIMX 0CO0O0 onacHbIe 3a00JI€BaHMSI YETIOBEKA U )KUBOTHBIX.

Tema 17. 3apo:kaeHue U pa3BUTHE 3BOJIOLMOHHBIX NPeACTABJIEHUI B 0HOJIOTHM.

OpomtonmonHas teopus Y. lapsuna. [Ipeanocbulkyu BOZHUKHOBEHMS apBUHU3MA. JKU3HB U
Hay4Has AesTenpbHocTh Y. JlapBuHa.

JIBuokyiue cuibl 3Boonuu BUJOB 10 Y. JlapBuHY (BbICOKAash HHTEHCUBHOCTh Pa3MHOKeE-
HUSl OPraHMU3MOB, HACJEACTBEHHAs M3MEHYMBOCThH, OOpb0a 3a CyIIeCTBOBaHHME, €CTECTBEHHBIN U
HMCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunteTnueckoi Teopun sBononuu (CTI). HelitpanbHas Teopusi 3BOTIOLUN.
CoBpemeHHasi HBOJIIOIIMOHHAA OWOJIOTHsl. 3HAYEHHE 3BOJIIOLIMOHHON Teopuu B (pOpMHUpPOBaHUU
€CTECTBEHHO-HAYYHOMN KapTHHbBI MUDA.

Tema 18. Mukpo3Bo/1101MA U ee pe3yabTaThl.

[Tonmynsiius kak 2neMeHTapHas eIuHMIA dBOMIOINNA. COBPEMEHHBIE METO/ABI OLIEHKH T'€He-
TUYECKOTO Pa3HOOOpa3usi U CTPYKTYphl momynsuui. M3meHeHue reHodoHAa MOMyJALHUU Kak
AJIEMEHTapHOE SBOJIOLMOHHOE SIBJICHHE. 3aKOH TeHeTudyeckoro paBHoBecus Jx. Xapau, B.
Baitn6epra.

OnemMeHTapHble (akTOpbl (IBWKYIIME CUJIbI) dBOMOIMH. MyTarnoHHbii nponecc. KomOu-
HaTHBHAsI U3MEHYUBOCTb. J[peiip reHoB - ciydaiiHble HEHAIIpaBIEHHbIE U3MEHEHHUS YacTOT aJie-
neit B nonynauusx. Jddext ocHoBatens. Murpauuu. M3omsiuus nomynsuuii: reorpapuyeckas
(mpocTpaHcTBeHHAs ), Onooruyeckas (pempoayKTUBHA).

EctectBennsbiii 0T0Op - Hampasisromuid (aktop sBomonnu. GopMbl ecTecTBEHHOro 0T0O-
pa: ABIKYIIUH, CTAaOUIM3UPYIOIIMA, pa3pbIBaloInil (1u3pynTuBHeIii). [lomoBoit oTOop. Bo3Huk-
HOBEHHE U 3BOJIIOLMS COLUAIBHOIO NOBEAECHUS )KUBOTHBIX.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3yibTaT MUKPOIBOJIOLMU. BO3HUKHOBEHHE TMPH-
criocoOeHni y opraau3mMoB. ApoMopho3sl 1 uanoaaantaun. [Ipumeps! npucmnocobieHuii y op-
raHU3MOB: Mopgosiornyeckue, (pusnonoruyeckue, OMoXuMHUecKue, noBefeHueckue. OTHOCH-
TEJIBHOCTbH ITPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bupn, ero xputepuu u ctpykrypa. BunoobpazoBanue kak pe3yiapTaT MUKpo3BoItonuu. M30-
TSMS - KITI04eBOi paxTop BumooOpazoBanus. [lytu n cmiocoOsl BU000pa3oBaHus: auIONaTpH-
gyeckoe (reorpauyeckoe), CUMIATPUYECKoe (IKOJIOIMUECKOE), «MTHOBEHHOE» (MOJIMILIONAN3a-
ust, ruOpuauzanus). JnurenbHOCTb S3BONIIOLIMOHHBIX TPOLIECCOB.
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Mexanu3Mbl (pOopMHUPOBaHUS OHOIOTHYECKOTO Pa3HO00pasusl.

Poib sBOMIOIIMOHHON OHMONIOrHK B pa3paboTKe HAYYHBIX METOAOB COXPaHEHUs OHOPa3HO00-
pa3usi. MUKpO3BOJIIOLIMSA U KO3BOJIIOLMS MApa3uTOB U MX X035€B. MexaHu3Mbl (pOPMHUPOBAHUS
YCTOWYUBOCTH K aHTHOMOTHKAM U clIOCOOBI OOpHOBI ¢ HEM.

Tema 19. Makpo3Bo1iouus 1 ee pe3ybTaThl.

MeTtonbl n3ydyeHns MakpodBoronuu. IlaneonTonornueckne METOABI U3YYEHHUS IBOJIIOLIMM.
[lepexonHbie GOpMBI U PUIIOTEHETHUECKUE PSIJIbl OPIaHU3MOB.

buoreorpaduueckne meTonpl u3yueHus 3Bosironuu. CpaBHeHue (iopbl U payHbl MaTepH-
KOB M OCTpoBOB. buoreorpaduueckue odmactu 3eMiau. BUIb-o3HAEMUKHI U PETUKTHI.

OMOPHOIOTHYECKHE U CPAaBHUTENBHO-MOP(]oIornueckue MeTo sl H3y4eHus 3Bomonuu. ['e-
HETUYECKUE MEXAHU3MBbI SBOJIIOLMU OHTOIE€HE3a U MOSBJIEHUS 3BOJIIOLMOHHBIX HOBIIECTB. ['oMO-
JIOTUYHBIE W aHAJOTMYHbIE OpraHbl. PyaumeHTapHble oOpranbl W aTaBU3Mbl. MOJIEKYJSpHO-
reHeTU4ecKre, OMOXMMHUECKHE U MAaTeMaTH4YeCKUe METOJ/bl U3ydeHus sBositouuu. ['omonorny-
Hble TeHbl. COBpEMEHHbIE METO/Ibl TOCTPOEHUS (PUIIOTEHETHUECKUX JIEPEBbEB.

XPpOMOCOMHBIE MYTALIMH U FBOJIIOIMS TEHOMOB.

OO6mre 3akOHOMEpPHOCTH (MpaBmiia) HBONIOIUKA. HeoOpaTtumMocTh BOIONMU. AanTHUBHAS
paauanys. HepaBHOMEPHOCTH TEMIIOB 3BOJIOLUN.

Tema 20. [Ipoucxo:xkaenne u pa3BuTHe ;KM3HU Ha 3eMue.

HayuHble runoTte3sl MpOUCXOKAEHUS KU3HU Ha 3emie. AOuoreHe3 u mnancrnepmusi. [{ona-
yUHBIE MPEACTABICHUS O 3apOXKIECHUHU KU3HU (KpealnoHU3M). I 'unoresza mocTOSHHOIO camo3a-
POXKJIeHUS )KU3HH U ee onpoBeprkeHue onbitamu @. Peau, JI. Cnannannanu, JI. [Tactepa. IIpouc-
XOKJICHUE KU3HU U aCTPOOHOJIOTHSI.

OcHoBHBIE 3Tallbl HeOpraHMdeckou sBostounu. [lnmanerapHas (reosoruyeckasi) 3BOJIOLMSL.
Xumuueckass 3BOJIONUSA. AOMOreHHBIM CHHTE3 OpPraHWYECKHX BEIIECTB M3 HEOPraHWYECKUX.
Omnpit C. Munnepa u I'. FOpu. O6pa3zoBanue noaumepoB U3 MoHomepoB. KoariepBaTHas runoresa
AWM. Onapuna, runoresa nepsuuHoro oyiabona J{. XonneitHa, renetnyeckas runoresa ['. Meme-
pa. Pu6osumsr (T. Uek) u runote3a «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH U BO3-
HUKHOBEHHE ITPOTOKJIETKH.

Hcropus 3emnu u MeTonbl ee uzydyeHus. Mckonaemple OpraHM4eckue OCTaTku. ['eoxpoHo-
norust U ee MeToJibl. OTHOCHTENbHAS U a0COJIIOTHASI TEOXPOHOJIOTHS. ['€0XpOoHOIOrnYecKas mKa-
J1a: 0HBI, IPbl, IEPUOABI, IOXH.

HavanbHble stanbl opraHudeckoil sBosonuu. [losiBjaeHHe W 3BOJIOLMS MEPBBIX KIETOK.
Oontonus MeTabonusMa. BosHukHoBeHre nepBbix 3kocucTeM. CoBpeMeHHbIEe MUKPOOHbIE OMO-
TUIEHKH KaK aHaJor MepBbIX Ha 3emiie cooluiecTB. CTpoMaTonuTsl. [IpokaproThl U 3yKapUOTHI.

[IpoucxoxaeHue SyKapuoT (cUMMOMOTreHe3). DBOJIOIMOHHOE MPOUCXOKICHUE BHPYCOB.
[IpoucxoxkaeHuEe MHOTOKJIETOYHBIX OpPraHW3MOB. BO3ZHUKHOBEHHE OCHOBHBIX T'PYIIIl MHOTOKJIE-
TOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIlbl HBOJIIOIMH BhICIIUX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHuid. Bbi-
X0 pacTeHuil Ha cyury. [losiBeHue cropoBbIX pacTeHUH U 3aBoeBaHHE UMM Ccyliu. CeMeHHbIe
pactenus. [IporicxoxieHre IBETKOBBIX PACTECHUM.

OCHOBHBIE 3TaIbl 3BONIOIHMH KUBOTHOTO Mupa. OCHOBHBIE apoMOp( 036l )KUBOTHBIX. BeH-
ckas (hayna. KemOpuiickuii B3pbIB - OSBIEHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpA0BBIE JKUBOT-
Hble. JKu3Hp B BojJie. DBoJIOLNS M03BOHOYHBIX. [Ipoucxoxnenue ampuodbuii u pentuiuid. [Ipouc-
XOXKAeHHe MiekonuTaromux v ntul. [IpuHnun kmodeBoro apoMmopdosa. OcBoeHne 6ecro3Bo-
HOYHBIMH U II03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 1O 3paM U MEepUoJiaM: apXeul, MpoTepo30ii, Majieo30i, ME3030H,
KaiiHo30i. OO11ast XapakTepUCTUKA KIIMMaTa U Te0JIornYeckux npoiecco. [losBaeHue u pacuser
XapaKTEepHbIX OPraHU3MOB. YTJIE0Opa30BaHME: €r0 YCIOBHUS U BIUSHUE HA Ia30BbId COCTaB aTMO-
chepsl.

MaccoBble BBIMUPAHHUs - 9KOJIOIMYECKUE KPU3UCHI Npouuioro. I[TpuunHel U cieacTeus mac-
COBbIX BbIMUpaHuil. COBpeMEeHHBbIN IKOJOTNYECKUI KpU3Hc, ero ocooennoctu. [Ipobaema coxpa-
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HeHus1 OMopa3zHooOpa3us Ha 3emiie.

CoBpemeHHasi cUCTeEMa OpraHMyYecKoro Mupa. lIpuHUuMIBI KiIacCU(pUKALUKU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPIrAHU3MOB.

Tema 21. [IpoucxoxkaeHne 4ea0BeKa - AaHTPONOreHe3.

Pa3nensl 1 3a1a4n aHTPONOAOTrUU. METoAbl aHTPOIOJIOTHH.

CraHOBJIEHME NPEACTABICHUNA O MPOUCXOXKACHUM 4elnoBeka. Pennrnosnsle Bo3spenus. Co-
BPEMEHHBIEC HAyYHBIE TEOPHH.

CxozcTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE IMOJIOKEHHE denoBeka. CBUAETENb-
CTBa CXOJCTBA YEJIOBEKA C )KMBOTHBIMH: CPaBHHUTEIbHO-MOP(OIOrHUECKHE, IMOPHUOIOTHUYECKHE,
¢buznonoro-6MoxuMHUeckre, nopeaeHueckue. OTINYMs 4yenoBeka OT KMBOTHBIX. [IpsMoxoxkae-
HUE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJI0BHOrO MO3ra U BTOPOW CUTHAJIBHOM
CUCTEMBI.

JBmkymue cuibl (hakTopel) aHTpOIOreHe3a: Onoioruueckue, counanbable. COOTHOLIEHHE
OMOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B AaHTPOIIOTEHE3E.

OcHoBHbIE CTauU aHTpornoreHesa. Pannue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYIIBI) U
paHHUE TOHTHUIBI - OOIIME TPEAKU YEIOBEKOOOPa3HBIX 00€3bsiIH W JIOJIeH. ABCTPATIONUTEKHU -
IBYHOTHE IpENKH JroJed. YenoBeKk yMesblid, MEepBbIE W3TOTOBJIEHUsA opyaui Tpyna. Yenosek
MIPSIMOXOJIAIIMNA U TEPBBIA BBIXOJ JI0/IeH 3a mipeaenbl AQpuku. YemoBek reiaenboeprckuii - 00-
IMA MPEIOK HEAHJECPTATBbCKOIO YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YeloBek HeaHAEpPTaIbCKUU
KaK BHJI JIIOJEH XOJOIHOTO KiIMMaTa. YeaoBeK pa3yMHBIM COBPEMEHHOI'O TUIIA, JEHUCOBCKUH Ye-
JIOBEK, OCBOEHUE KOHTUHEHTOB 3a npenenaMu Adpuku. [laseorenernka u najeoreHoOMHUKa.

DBOIOLUS COBPEMEHHOr0 uenoBeka. EcTecTBeHHBIN 0TOOp B momyssnusx yenoBeka. My-
TAalMOHHBIA Tpouecc U noiaumopdusm. IlomynsiroHHbIE BOJHBI, Apeid reHoB, MUTpanus U
«3¢p(heKT ocHOBaATEINS» B MOMYJISALHUAX COBPEMEHHOIO YEJIOBEKa.

Yenoseueckue pacol. [lonsitue o pace. bonbuime pacel: eBponeouiHas (eBpaszuiickas), aB-
CTpajio-HerpouaHas (3KBaTopuaibHasi), MOHIOJIOUIHAs (a3UaTCKO-aMepuKaHcKasi). Bpems u mytu
paccelieHHs 4eoBeKa Mo IaHeTe. ENMHCTBO uenoBeueckux pac. HaydHas HECOCTOSTENBHOCTh
pacusMma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM YCJIOBHSIM OKpYyXKaromien cpeapl. BrausHue
reorpaduueckoi cpenbl 1 ipeiida reHoB Ha MOP(HOIOTHIO U (PU3UOIOTHIO YETTOBEKA.

MexaucuuniuHapHble MeTo/ibl B (u3nueckoi (OMOIOrH4ecKoi) aHTPOIOJIOTHH. DBOJIIO-
LIMOHHASI AHTPOIOJIOTUS U NAJIEOAHTPOIOJIOTHS YEJI0BEUECKUX NMOMysAuui. buoconuaibHble Uc-
CJIeIOBaHUs MPUPOAbI yesnoBeka. VccnenoBanue Ko3BOMIONMKY OMOIOTHYECKOTO U COLIMATIBHOTO B
YeJloBeKe.

JlemoHcTpanuu:

[Toptpetsr: Y. dapBun, JI. Jluku, A.4. Porunckuii, M.M. I'epacumos.

Tabmuue! 1 cxeMbl: «MeTobl aHTPOIONOTHUNY, «['0JTOBHON MO3T YenoBekay, «HenoBekooo-
pasHble 00e3bsHb», «CKeNneT yenoBeKa M CKeJleT MIMMIaH3e», «PyIuMeHThl U aTaBU3MBbI»,
«/IBMKyIpe Cuiibl aHTPOIIOreHe3a», «DBOJIIOIMOHHOE JPEBO YEJIOBEKa», «ABCTpANONUTEK,
«YemoBek ymenslin», «HenoBek mpsaMoxondimuiny, «JleHncoBckuil yenosek» «Heanaepranbub»,
«KpomanboH1b», «IIpeaku yenoBeka», «DTarnbl IBOJIOLNU YelIoBeKay, «Pachl yenoBekay.

ObopynoBanue: MyJSKH OKaMEHEJOCTEH, MPEeIMETOB MAaTepPHATbHOW KYJIBTYPHI IPEIKOB
4eNoBeKa, penpoaykiuu (portorpadun) kKapTuH ¢ MUGBOIOTUIECKUMH U OMOIEHCKUMHU CIOKETaMU
MIPOUCXOXKIEHUS YesloBeKa, pororpaduu HaXOJOK MCKOMAEMbIX OCTAaTKOB YEJIOBEKa, CKEJeT ye-
JIOBEeKa, MOJIENIb Yeperna YeloBeKa U yeperna IMMIaH3e, MOJIeib KUCTH YeIOBeKa U KUCTH IIUM-
MIaH3€, MOJIENU TOpca MPEJKOB YEI0BEKA.

Il cemecTp

Tema 1. DKkos10rus - HAYyKa 0 B3aMMOOTHOLIEHUAX OPraHU3MOB U HAJOPTraHU3MEHHBIX
CHCTEM C OKpY:Kalollei cpeaoi.

3apokaeHue U pa3BUTHE IKoIoruu B Tpyaax A. ['ymb6onsara, K.®. Pynse, H.A. CeBepiiosa,
. I'ekkens, A. Tencnu, B.H. CykaueBa. Pa3znensl 1 3a1aun 3k00ruu. CBSI3b SKOJOTUH C APYTH-
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MU HayKamH.

Mertoast sxonoruu. IloneBsie HAOMIOAEHUSA. DKCIEPUMEHTHI B SKOJIOTUH: IPUPOJIHBIC U JIa-
6opatopHble. MoaenupoBaHue B SKOJIOTUU. MOHUTOPUHT OKPY XKAIOIEeH cpefibl: JTOKaJIbHbIHN, pe-
THOHAJBHBIA U TJI00aTBHBIN.

3HaueHHE IKOJOTUYECKUX 3HAHUM NI YeJIOBEKa. DKOJOTHUYECKOE MUPOBO33pEHUE KaK OC-
HOBA CBsI3€l uyeoBeyecTBa ¢ npupoaoil. ®opMupoBaHue 3KOJIOTMUYECKON KYyJIbTYypbl U 3KOJIOTH-
YECKOW I'PAMOTHOCTH HACEJICHHUS.

Tema 2. Opranu3msl 4 cpeia 00UTAHUA.

Dkonornueckue (GakTopsl U 3aKOHOMEPHOCTH uX jaevicTBusa. Kmaccudukaius skomoruue-
CKUX (pakTOpOB: abMOTHYECKHE, OMOTHYECKHE, aHTpororennbie. OOMe 3aKOHOMEPHOCTH ek -
cTBUs 3Kosornueckux ¢akropos. [IpaBuno munumyma (K. [lnpenrens, FO. JInbux). Tonepant-
HOCTh. DBpUOHUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue daktopbl. CBET Kak 3Kojornueckuii ¢akrop. JleiicTBre pa3HbIX Yy4acTKOB
COJIHEUHOTI'O CIIEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKHE TPYIIbl PACTEHUN U )KMBOTHBIX 110 OTHO-
HIEHHIO K cBeTy. CUrHambHas poJib cBeTa. DoTonepuoausm.

Temneparypa kak 3kosiornueckuil ¢akrop. JleiicTBue Temmneparypbl Ha opranusmsl. [loii-
KWJIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocTh kak skosiormueckuit ¢akrop. IlpucnocoOneHuss pacTeHHl K HOAAEPKAHUIO
BogHOTO Oananca. Knaccudukarus pacteHuit mo oTHomIeHUIO K Boje. [IpucnocobneHus sKuBoT-
HBIX K U3BMEHEHUIO BOJIHOTO PEXUMA.

Cpenpl oOuTaHUSI OPraHU3MOB: BOJIHAs, HA3€MHO-BO3/IyIIIHAs, TTIOYBEHHAs, TJTyOUHHAS TO/I-
MOYBEHHAs, BHyTpHUOpraHu3MeHHas. PU3NKO-XUMUYECKUE OCOOCHHOCTU Cpeja OOWTaHUsl opra-
HU3MOB. [IpucniocoOneHrs opranu3MoB K KM3HU B pa3HBIX Cpeaax.

buonornueckue putMbl. BHeliHne u BHyTpeHHUE pUTMbl. CyTOUYHBIE M TOJUYHBIE PUTMBI.
[Ipucrnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HHU.

Kuszuennsie popmbl opranu3moB. [Tonsitue o xxusHeHHo# hopme. Kusnennvie Hopmbl pac-
TEHUM: IepeBbsi, KyCTAPHUKHU, KyCTAPHUUKH, MHOTOJIETHUE TPaBbl, OJHOJETHUE TpaBhbl. JKu3HeH-
HbIe ()OPMBI KUBOTHBIX: TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00-
pasa KU3HHU.

buotnueckue Qaktopsl. Buasl OMOTHUYECKHUX B3aMMOJIEHCTBHI: KOHKYPEHIIUS, XUITHUYE-
CTBO, cuMOMO03 U ero ¢opmel. [lapasuTusm, koomnepanws, MyTyann3M, KOMMEHCATU3M (KBapTH-
pPaHTCTBO, HaxJeOHMYEeCTBO). HeTpoduueckue B3aumopeiicTBus (Tonuueckue, popuueckue, dhaod-
pudeckue). 3HaueHne OMOTUYECKUX B3aUMOJICUCTBUI ISl CYIIECTBOBAHUS OPTaHU3MOB B CpEIe
obutanus. [[pyHIIUIT KOHKYPEHTHOTO UCKIIFOUCHHUS.

Tema 3. IkoJiorusi BUI0B M NMOMYJISIIHA.

DKOJIOTHYECKHE XApaKTEPUCTUKHU Tonmyiasiuu. [lomynsuus kak OUOJIOTMYecKas CHUCTEMa.
Ponws HEomHOpOIHOCTH cpebl, (PU3UIECKUX OaphbepoB U OCOOCHHOCTEH OMOJIOrMU BUIOB B (Op-
MUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYyphbl NomyJsAnuil. OCHOBHBIE MOKAa3aTENH MOMYJISIUU:
YUCJIEHHOCTh, TUIOTHOCTh, BO3PACTHAsI M TOJIOBas CTPYKTypa, pOKIaeMOCTh, MPUPOCT, TEMIT PO-
CTa, CMEpPTHOCTh, MUTPALIHSL.

DKkonoruueckas cTpykrypa nomyisiuuu. OleHKa YUCIEHHOCTH MOnyJsiuu. JuHamuka mo-
MyJSIMUU U €€ peryiisanus. buoruueckuil moreHuuan nomyiasuud. MoJaeaupoBaHUE JUHAMHKU
nonynsiuu. Kpussie pocta yucieHHocTH nonyasiui. Kpussie BobKUBaHUs. Perymnsius ducieH-
HOCTH TOMYJISIUNA: POJb (AaKTOPOB, 3aBUCSIINX U HE 3aBUCAIINX OT IUIOTHOCTH. DKOJIOTHYECKUE
cTpareruu BuaoB (r- u K-crparerun).

[Tonsitue 06 sKonoruueckoii Huie Buga. Mectooburanue. MHOroMepHasi MoJieb SKOJIOTH-
yeckor HumM J[.M. XarunHcona. Pasmepsl skosornyeckon Huiu. [loTeHnumanbsHas u peannso-
BaHHAsl HUIIU.

Bua kak cucrema nmomysisiiiuii. Apeainbsl BUAOB. Buabl U UX )KU3HEHHBIE CTPATErHU. DKOJIO-
TUYECKHUE SKBUBAJICHTBI.

3aKOHOMEPHOCTH NMOBEJEHUS M MUTPALMil KUBOTHBIX. buonornyeckre MHBa3uu 4yKepom-

25



HBIX BHJIOB.

Tema 4. DkoJ10rus1 c000MIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOurecTBa opranu3moB. bruoiieHo3 u ero cTpykrypa. CBsizu Mexay OpraHu3smMamu B OMO-
LIEHO3€.

OkocucreMa kak oTkpbiTas cucrema (A.Jl. Tencnu). @yHKIIMOHAIbHBIE OJIOKH OPraHU3MOB
B DKOCHCTEME: IPOIYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue
nenu u cetu. Abuotndeckue 010ku 3kocucteM. [1ouBbI U Uikl B A3KOcucTeMax. KpyroBopot Be-
LIECTB U MOTOK SHEPTHH B 3KOCHCTEME.

OcHoBHBIE NOKa3aTeNll dKOCUCTEMBI. buomacca 1 mpoAyKIus. DKOJIOTUUECKUE TUPAMUIBI
qrcels, 0MOMacchl U SHEPTUU.

HampaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKleccuu. [lepBUuHbIe 1 BTOPUYHBIE
CYKLECCUH U UX NMPUYUHBI. AHTPONIOTE€HHBIE BO3/IEUCTBUS Ha cykueccuu. KimmakcHoe cooOue-
cTBO. briopaznooOpa3ue u moJHOTa KPyroBOPOTa BEIIECTB - OCHOBA YCTOMYMBOCTH COOOIIECTB.

[TpupoaHbIe IKOCUCTEMBI.

AHTPOIIOT€HHBIE 3KOCUCTEMBI. ATpO3KocucTeMa. ArponeHo3. Paznuuus Mexay aHTpOoIo-
T€HHBIMU U IPUPOJIHBIMU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucTeM. ['oposackas diopa u dayHa.
CuHaHTponu3alus ropojackoi ¢ayssl. buonoruyeckoe u X035 HUCTBEHHOE 3HAUEHUE arpOIKOCH-
CTEM U ypPOOIKOCUCTEM.

3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B SKOCHUCTEMAX.
[lepeHoc PHEPrUM W BEHIECTB MEXKAY CMEKHBIMU SKOCUCTEMaMHU. Y CTOWYMBOCTH OPTaHHU3MOB,
MOMYJISIUN U 3KOCUCTEM B YCIIOBUAX €CTECTBEHHBIX M aHTPOIIOTE€HHBIX BO3JEHCTBUI.

MeTo/10510T1sI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOI€HHBIX 3KOCHCTEM.

Tema 5. Buocdepa - riaod6aabpHas IKocHCTEMA.

buocdepa - oOmennanerapHas obOonouka 3emMiid, TIe CYIMIECTBYET WM CYIIECTBOBasIa
*Ku3Hb. PazButue nmpeactaBieHuit o oumocdepe B Tpyaax J. 3rocca. Yuenue B.U. Bepnaackoro o
o6unochepe. Obnactu 6uocdepsl u ee coctas. JKuBoe BemecTBo 6uocdepsl u ero GyHKIHH.

3akoHOMEpHOCTH cyliecTBoBaHusl Ouocepsl. OcobeHHocTn O6mocheprsl Kak TrIobaIbHON
sKocucTembl. JluHamuueckoe paBHoBecue B Ouocgepe. KpyroBopoTsl BemecTs 1 OMOreoxummuye-
CKH€ IUKJIIbI (yTraeposa, a3ota). PUTMUYHOCTS siBIeHUH B 6rocdepe.

3oHansHOCTh OMOcheprl. [lonsitue o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHJIpa, XBOWHBIC
jeca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI, IyCTHIHU, TPOIIMYECKUE Jieca,
BbICOKOTOpbs. KiinMar, pacTuTeabHblil U AKUBOTHBIA MUP OMOMOB CYIIH.

CtpykTypa U QYHKIIHS )KHUBBIX CUCTEM, OI[EHKA UX PECYpPCHOI0 MOTEHIHAIa U OMOCHEpPHBIX
GyHKIUH.

Tema 6. UesnoBek u OKpyKawIiuas cpeaa.

DKoJornyeckrue Kpu3uchl U UX MpuuuHbl. Bo3zaeiicTBue yenoBeka Ha 6uochepy. 3arpssHe-
HUE BO3AYIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsA3HEeHUE BOJHOM cpeabl. OXpaHa BOAHBIX pecyp-
coB. Pa3pymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHune kinmara.

AHTpPOIOTeHHOE BO3/IEUCTBUE HAa PACTUTENBbHBIN U )KUBOTHBIA MHUp. OXpaHa pacTUTEIHHOTO
¥ )KUBOTHOTO Mupa. OCHOBHBIC IPUHIMITBI OXpaHbl pupobl. KpacHeie kauru. Ocobo oxpansie-
Mble npupoaHslie Tepputopun (OOIIT). borannueckue caapl ¥ 300J0TUUECKHE TAPKU.

OcHOBHbBIEC MPUHIUIBI YCTOWYMBOTO Pa3BUTHS YEIOBEUECTBA W MPHUPOAbl. PanmoHanbHOE
MIPUPOAOIIOJIb30BAaHIE U COXpaHEHHE OMOJIOrMYecKoro pazHooOpasus 3emiuu. OOmMe 3aKOHO-
MEPHOCTH TJI00ATBHBIX KOJIOTUYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €ro
BEPOSATHBIE MOCIIEACTBUS.

Pa3BuTHe METOJJ0B MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX MPOIECCOB.
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4. TemaTu4ecKkuii IJiaH 0011e00pPa30BaTEJIbHOI0 Y4€0HOI0 MpeaMeTa

Tematuueckuii miIag
OVII1.08.V buonorus
Ha 2026-2027 y4eOHbIii ro

I'pynna
CrnermmanpHocTh 43.02.15 TloBapckoe M KOHAUTEPCKOE ACII0
Obs3aTesibHas yueOHAA
Nen Maxkcumanb- Harpyska
1; * | HauMeHoBaHMe pa3/ieJioB U TEM Has YyuyeOHasi | Bcero B TOM YHCJIe
: Harpyska 3aHd- Jab. | mp.
. K/p
THH pab. | 3aH-s1
1 cemecTp 68/10* 68/10* 4/4* | 4/4*
Tema 1. buonorus kak Hayka 2 2
Tewma 2. J)KuBble cUCTEMBI U X U3YUYEHUE 2 2
Tema 3. Buonorust KJIeTku 2 2 1/1*
Tema 4. XuMuueckasi OpraHu3aiiist KJIeTKH 4/2* 4/2* 1/1*
Tema 5. CtpoeHue U pyHKIIUU KICTKH 3 3 1/1* 1/1*
I:Ma 6. OOMEH BelecTB U NPEBpalIeHUE YHEPTHH B KIIET- 3% 3% 1/1*
Tema 7. HacneactBennas unpopMmanys u pean3anys ee B 4/2% 4/2% 1/1*
KIIETKE
Tema 8. JKusHEeHHBIN LIUKIT KIETKA 3/1* 3/1* 1/1*
Tema 9. CtpoeHue 1 pyHKIIMH OPraHu3MOB 3/1* 3/1* 1/1*
Tema 10. PazMHOXeHHUE U pa3BUTHE OPTaHU3MOB 4 4
Tema 11. 'eneruka - Hayka O HACJIE€ICTBEHHOCTH U U3MEH- 5 2
YHBOCTH OPTaHU3MOB
Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH. 4 4
Tewma 13. 3aKkOHOMEPHOCTH U3MEHUYNBOCTH 2 2
Tema 14. I'eHeTnka yenoBeka 3 3
Tema 15. Cenexiust OpraHu3MoOB. 3 3
Tema 16. BUOTEXHOJIOTUS M CUHTETUYECKAs OUOJIOTHS 2/1* 2/1*
Tema 17. 3apoxaeHue U pa3BUTUE SBOJIOLMOHHBIX Ipe.- 5 5
CTaBJIEHUMI
Tema 18. MUKpO3BOIIOLUSA U €€ PE3YJIbTAThI 3 3
Tema 19. MakposBomtonus U ee pe3yiabTaThl 2 2
Tema 20. IIpoucxoxeHue U pa3BUTHE KU3HU HA 3eMIle 5 5
Tewma 21. [Iporcxoxk/ieHHE YEIOBEKA - AHTPOTIOTeHE3 4/1* 4/1*
KounTtpoabHas padora 3a | cemectp 1 1 1
Il cemectp 83/10* 65/10* | 4/2* 4/1*
Tema 1. Dkosorust - Hayka O B3aUMOOTHOLICHHUSIX Opra-
HU3MOB W HAJOPTaHU3MEHHBIX CHCTEM C OKPY KaroIlen 9/2* 9/2* 1/1*
cpenoit
Tema 2. Opranusmsl u cpefia OOUTaHUS 5/2* 5/2* 1/1*
Tema 3. DKoJIOTHs BUIOB U MTOMYJISIHIA 11/1* 11/1* 1 1
Tema 4. Dxo0rus cO00IIECTB DKOJTOTHUECKHE CHCTEMBI. 11/2* 11/2* 1 1
Tema 5. Buocdepa - rinobaiibHas 3KOCHCTEMA 11 11 1
Tewma 6. UenmoBek 1 OKpyxarolnas cpeaa 10/3* 10/3* 1/1*
KoncyabTanmmn 3 3
JK3aMeH 3 3
HUTOI'O 151/20* 133/20* | 8/6* 8/5* 1
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5. TemaTH4eckoe MIaHNPOBaHHe 0011e00pa3oBaTebHOr0 yueoHoro npeamera OYIL.08.Y buosiorus

Haumenosanue pase- Conep:kanue y4eOHOT0 MaTepuaJia, JJadopaTopHble PpadoThl U MPAKTHU- O6bem | Koabl popmMupyeMbIx 00IUX U
OB 1 TeM YyecKHe 3aHATHS, KOHTPOJIbHbIe pa00Thl, BHEAYIMTOPHAsl CAMOCTOS- 4acoB npogecCHOHAIbHBIX KOMIIe-
TeJIbHasi padoTa CTYyJIeHTOB TeHU M
1 2 3 4
Tema 1. CopeprxaHue y4eOHOro MaTepuasia 2
BuoJsiorusa Kak Hayka buonorus-kommnekcHas Hayka. Vicropust pa3BuTust Ouonoruu 1 OK 01. OK 02. .OK 04.
3HavyeHre OMOJIOTHU B TPAKTUUECKON JEATEILHOCTH YEJIOBEKA 1 OK 07.
Tema 2. Coaeprxanue yueOHOro MaTepuaJia 2
JKuBble cucTeMbl U UX JXKuBble cucTeMbl Kak MpeaMET U3yUYeHHs] OUOIOTUH. 1 OK 01. OK 02. .OK 04.
U3y4YeHHE YpoBHU OpraHu3aIiy KUBbIX cucTeM. OCHOBHBIE MTPU3HAKU KHUBOTO. 1 OK 07.
CBoiicTBa OMOCHCTEM H UX pa3HOOOpa3He.
Coaep:xanue yueO0HOro MaTepuaJia 2
Tema 3. Krnerka - crpykrypHO-(yHKIMOHaNbHAs equHUIA kuBoro. Kierounas teo- 1 OK 01. OK 02. .OK 04.
buosorus knerku pusi. OCHOBHBIE MTOJI0KEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU OK 07.
MeTo1bI MOJIEKYJISIPHOM M KJIETOUHOM OMoJIoTun 1
IIpakTnyeckoe 3ausiTHe Ne 1 M3ydeHne METOI0B KIIETOYHOM OMOJIOTHU
(xpomarorpadusi, snexrpodopes, muddepeHrabEHOe IEHTPUPYTHPOBAHNE, 1
[1LP)
Tema 4. Coaepixanue yueOHOro MaTepuasa 4/2*
XUMHYECKast OPraHU3AMA | Xyyvpueckuii coCTaB KIETKH. MunepasbHbIe BellecTBa KIETKH, UX OHOII0- o OK 01. OK 02. .OK 04.
KJICTKH THYECKast poJib. 1 OK 07.,TIK 3.3, TIK 5.5
OpraHuyeckue BelecTBa KIEeTKU 1
CtpykTypHast Ouoiaorus
JlaGopaTopHnas pa6ora Nel OOHapykeHHE OEJIKOB ¢ TTOMOIIBI0 KaueCTBEH- 1
HBIX pPeaKIHii
Tema 5. Conep:kanue y4eOHOIr0 MaTepuaJia 1
Crpoenue u pyHKIUH Tune! kietok. CTpyKTypHO-(YHKIMOHATIbHBIE 00pa30BaHUs KIETKU 1 OK 01. OK 02. .OK 04.
KJIETKH OK 07.
IIpakTuuyeckoe 3ansitne Ne 2 V3yueHue CTpOeHUS KIETOK Pa3IUYHBIX Op- 1
TaHHW3MOB
JlabopaTopHas pa6ora Ne 2 VccienoBanue mia3Moin3a 1 JIEmia3mMolinsa B
PaCTUTENFHBIX KJIETKAX 1
Tema 6. Coaeprxanue y4eOHOro MaTepuasa 2/1*
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OOMeH BelecTB U Tpe-

OOMeH BelecTB M MPEeBpaIlCHUE SHEPTUH B KieTKe. DOTOCHHTE3. XEeMOCHH-

OK 01. OK 02. .OK 04.

BpallleHNUE YHEPTUH B TE3. ! OK 07, IIK 3.3, IIK 5.5
KIIETKE AHa’poOHbIE MUKPOOPIaHU3MbI KaK 0ObEKThl OMOTEXHOJIOTUU U BO30YIHUTE- 1%

11 Oone3Hei

JladopaTopnasi padora Ne 3 CpaBHEeHHUE MPOIIECCOB OPOKEHUS U JIBIXAHUS 1x

Tema 7. Coaeprxanue yueOHOro MaTepuaJia 3/1*

HacnencrBennas ungop- | Peakiuu MaTpu4HOTO cCHHTE3a. Peann3anus HacaeICTBEHHON HH(OpMAaIMK 1 OK 01. OK 02. .OK 04.
Malus U peanusanus €€ B | ['eHeTuyeckuii KoJl, €ro cBoicTBa. TpaHCIALMS U €€ dTaIlbl 1 OK 07.,1IK 3.3, IIK 5.5
KIIETKE Bupycsl - Hekierounbsle Gpopmbl xKU3HU. BupycHeie 3a005eBanus, couuanb- | 1*

HbIE U MEAMIIMHCKHE MTPOOIIEMBI.
IIpakTnyeckoe 3ausaTue Ne 3 BrnusiHue BUpycoB Ha OpraHu3M MOBapa, KOH-
auTepa npu paboTe Ha IPeIIpUsITHH 00IECTBEHHOTO MUTAHUS i

Tema 8. Coaep:xanue yueOHOro MaTepuaJia 2

KuzneHHbIN MUK KICTKA | JKU3HEHHBIN UK KIETKA. MATOTHYECKUAN 1IHKIT 1 OK 01. OK 02. .OK 04.
Jenenue knetku. Kiierounasi Teopusi CTpO€HHsI OPraHU3MOB 1 OK 07.,IIK 3.3, TIK 5.5
JlabopaTopHnas padora Ne 4 HabGmroeHre MUTO3a B KJIETKaX KOHYMKA KO- 1%
pelka Jyka (Ha TOTOBBIX MHKpOIIpenapaTax

Tema 9. Coaep:xaHue yueOHOro MaTepuaJia 2

CrpoeHue 1 pyHKIpH buonorundeckoe pazHooOpazue opraHu3mMoB. OCOOEHHOCTH CTPOEHHSI U KU3- OK 01. OK 02. .OK 04.
OpraHusmMoB HEJIEATEILHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB 1 OK 07.,1IK 3.3, IIK 5.5

OpranusM Kak eIMHOE LIEN0e 1
IIpakTnuyeckoe 3ansiTue Ne 4 M3ydyeHue TkaHel )KUBOTHBIX 1*

Tema 10. Coaep:xaHue yueOHOro MaTepuasa 4
PazmHOKeHHE U pa3BUTUE | DOpMBI PA3MHOXKEHHS OPIraHU3MOB 1 OK 01. OK 02. .OK 04.
OpraHu3MOB WNHnnBuayanbHOE pa3BUTHE OPraHU3MOB 1 OK 07.

BrisiBnenue npu3HakoB CX0/ICTBA 3apO/IbIIIEH MTO3BOHOYHBIX dKUBOTHBIX 1
W3ydeHue cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIMpenaparax 1

Tema 11. Coaepxanue y4eOHOro MaTepuaJa 2
I'eneruka - Hayka o HcTopus cTaHOBIEHUS U pa3BUTHS F€HETUKH KaK HAyKH 1 OK 01. OK 02. .OK 04.
HACJIEACTBEHHOCTH U U3- OCHOBHBIE TEHETUYECKUE TTOHATHS U CUMBOJIbI. OCHOBHBIE METObI T€HETH- 1 OK 07.

MEHYMBOCTH OPTaHU3MOB | K1
Tema 12. Coaep:xaHue y4eOHOro MaTepuaJia 4
3aKOHOMEPHOCTH HaclieA- | 3akoHbI MeHemns 1 OK 01. OK 02. .OK 04.

CTBCHHOCTH
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XpomocoMmHas Teopusi T. Moprana v CIIEIIJIEHHOE HACJIEIOBAHUE 1 OK 07.
I'eneruka nona. CrierieHHOE ¢ MOJIOM HACJIe0BaHUE 1
B3aunMoneiicTBue reHoB 1
Tema 13. 3akoHOMEpHO- Conep:kaHue y4e0HOT0 MaTepHuaJia 2
CTH U3MEHYUBOCTHU HacnencrBenHasi, WM reHOTHITMYECKAsh HACIEICTBEHHOCTh. Moaudukau- 1 OK 01. OK 02. .OK 04.
OHHAas, WJIM HEeHACJIEACTBEHHAs! U3MEHYHUBOCTh 1 OK 07..
MyTanmonHasi U3SMEHYMBOCTb
Tema 14. Conep:kanue y4e0HOTr0 MaTepuaJia 3
I'eneTnka uenoBeka Meroabl u3ydeHusi TeHETUKU 4enoBeka. HacneacTBennble 3a00neBanus ue- 1 OK 01. OK 02. .OK 04.
JIOBEKa OK 07.
3HaYeHHE MEIUIIMHCKON Te€HETHKU B MPEIOTBPAIICHUU U JICYCHUU TE€HETH- 1
yeckux 3a00JIeBaHUN YeTTOBEeKa
['eHeTHyeckas npenpacnooKEHHOCTh YEJI0BEKa K MaTOJIOTUIM 1
Tema 15. Coaep:xxanue yueOHOro MaTepuaJia 3
Cenekiusi opraHu3MOB JloMecTUKanus u CeIeKITus 1 OK 01. OK 02. .OK 04.
MeTo/ibl COBPEMEHHOM CEeNEKIINU 1 OK 07.
N3ydenne copTOB KyJIbTYPHBIX PACTEHUHN U MOPOJ JIOMAIITHUX KHBOTHBIX 1
Tema 16. Coaep:xaHue y4eOHOro MaTepuaJia 2/1*
buorexnonorus u cunre- | buorexnonmoruu. Knerounas u reHHast MHXEHEPHUS 1 OK 01. OK 02. .OK 04.
THYecKasi OMOJIOoTHsl. [TonyuyeHnue MOJIOYHOKHUCIBIX IIPOLYKTOB 1% OK 07, IIK 3.3, IIK 5.5
Tema 17. Coaepxkanue y4eOHOro MaTepuaa 5
3apokJeHUE U pa3BUTHE OpomonnonHas Teopust Y. Jlapsuna. [Ipennocsiiky BOSHUKHOBEHUS JapBH- OK 01. OK 02. .OK 04.
JBOJIIOLIUOHHBIX NIPEa- HMU3MA. [[BHKyIIME CUIIbl 3BOJIIOLMK BUAOB 110 Y. JlapBuny 1 OK 07.
CTaBJICHUN B OMOJIOTUU OdopmieHre CHHTETHYECKON TEOPUH SBOTIOIMH 1
Heitrpanbnas Teopus 3BOJIIOLUN 1
CoBpeMeHHast BOJIIOIIMOHHAST OUOTIOTHUS 1
3HaueHue HBOJIOLNMOHHONW TEOpUU B (POPMUPOBAHUU ECTECTBEHHOHAYUYHOM 1
KapTUHBI MUPa
Tema 18. Coaepxanue y4eOHOro MaTepuaJa 3
MuxkposBomronus u ee pe- | MUKpoIBOIOIHS. MeXxaHH3MbI SBOJIIOIMH. Y YSHHUE O €CTECTBEHHOM 0TOOpe 1 OK 01. OK 02. .OK 04.
3yJIbTAThHI EctecTBeHHbI 0TOOP B MPUPOTHBIX MOMYIANUAX. BO3HUKHOBEHHE MPUCTIO- 1 OK 07.
coOJIeHU y OpraHu3MOB 1
Bunoo6pazoBanne. CpaBHEHHE BIIOB IO MOP(OTOTHUECKOMY KPUTEPHIO
Tema 19. Coaep:kaHue y4e0HOro MaTepuasa 2
MaxposBomionus 4 ee pe- | MakposBomonus. JlokazaTenbersa Bontonnu. OCHOBHBIC HAPABICHUS 1 OK 01. OK 02. .OK 04.
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3yJbTAThl U PE3YJIbTAThI

3BOJTIOIIMOHHOTO TpoIiecca

OK 07.

Pa3BuTHe opraHn4eckoro Mupa 1
Tema 20. Coaeprxanue yueOHOro MaTepuaJia &)
IIponcxoxneHue u pa3Bu- | JlIoHaydHble MPEACTABICHUS O 3apPOXKIACHHH >KU3HU. HaydHble THITOTE3bI OK 01. OK 02. .OK 04.
THE )XKU3HU Ha 3emiie BO3HHUKHOBEHHUS KHU3HU Ha 3emiie 1 OK 07.
Hcropus 3emun u MeTonabl ee u3ydeHus. HaganbHble 3Tarbl OpraHu4ecKon
9BOJIIOLIUA 1
Pa3Butue xu3Hu Ha 3eMiie 10 3paM U Nepruoiam 1
CoBpemeHHas cucTtemMa OpraHu4eckoro Mupa 1
M3ydeHue u onucaHue UCKONAEMbIX OCTaTKOB IPEBHUX OPraHU3MOB 1
Tema 21. Coaeprxanue yueOHOro MaTepuasia 4/1*
IIpoucxoxnenue yenose- | Pa3mensl U 3a1a4u aHTPOIIOJIOTHU. METOIbI aHTPOIIOJIOT 1 OK 01. OK 02. .OK 04.
Ka — aHTPOIIOr€HE3 CraHoBiIEHHE IPEJICTaBICHUN O IPOUCXOKICHUH YesloBeka. Jloka3aTenbcTBa OK 07.
POJICTBA YEJIOBEKA U )KUBOTHBIX. OCHOBHBIE 3TAIbl 3BOJIIOLIMY YETIOBEKA 1
W3ydenue 5KOJIOrMYECKHX aJanTaluii yernoBeka. V3ydyeHue ocoOeHHOCTEH 1
CTPOEHUS CKeJleTa YellOBeKa, CBA3aHHBIX C IPAMOXO0KICHUEM 1*
KonTpoabHasi padora 3a | cemectp 1
Tema 1. Coaeprxanue yueOHOro MaTepuasia 9/1*
Okouorus - HayKa 0 B3au- | 3apOKIACHUE W Pa3BUTHE DKOJIOTHH 1 OK 01. OK 02. .OK 04.
MOOTHOIIEHUAX opranus- | Pa3nensl u 3amaun sxonoruu. CBsi3b SKOJOTHUHU C APYTUMH HAyKaMu 2 OK 07.,1IK 3.3, IIK 5.5
MOB ¥ HaJJOPTraHU3MEHHBIX | MeTOIbI SKOJIOTHH 1
CUCTEM C OKpYXKarolen MOHUTOPHHT OKPYIKaOIIEH Cpebl 2
cpenou 3HaueHue SKOJOTUYECKUX 3HAHUN JUIs YEJIOBEKa 1
N3ydeHne METOI0B SKOJIOTUYECKUX MCCIIEI0BAHUM 1
Biusinue sxosornueckux (JakTopoB Ha 370POBbE MOBapa, KOHIUTEPA 1*
JlabopaTopHas padora Ne S @opMupoBaHHE 3KOJOTMYECKOW KYJIbTYpBI U 1%
9KOJIOTMUECKON IPaMOTHOCTH HACEJICHUS
Tema 2. Coaepxanue y4eOHOro MaTepuaJa 5/1*
Opranusmsl 1 cpesia 00u- | Dkosoruueckue PakTopsl U 3aKOHOMEPHOCTH MX JICHCTBHSI 1* OK 01. OK 02. .OK 04.
TaHus Cpenpl 0OuTaHNs OPraHU3MOB 2 OK 07, IIK 3.3, IIK 5.5
buonoruueckue putmbl. JKuzneHHble (HOPMbI OPraHU3MOB 2
IIpakTnuyeckas padora Ne 5 BrusiBieHue npucrnocoOiieHuil opraHu3MoB K
BIIMSIHUIO CBETA U TEMIIEPATYpPHI 1*
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Tema 3.
DKoJ0Trus BUAOB U TOITY-
TN

Conep:kaHue y4eOHOT0 MaTepHuaJia

11/1*

OKOJIOTUYECKHE XapaKTEPUCTUKH TOIYJIALNAN

[Momynsanus kak 6uoIOTHYECcKast cucTeMa

OcHOBHBIE NIOKA3aTENIN NOIYJISILIUN

DKojorudeckasi CTpyKTypa MoIyJissiuu

ITonsATHE 00 PKOJIOTrMYECKON HUIIIE BHIA

Bun kak cucrema nonynsauuid. Apeasnsl BUJOB.

Buzbl 1 MX )KU3HEHHBIE CTPATErUU. DKOJIOTHYECKUE SKBUBAJICHTBHI.
buonornyeckre MHBa3UK YyKEPOAHBIX BUIOB.

O N N

OK 01. OK 02. .OK 04.

OK 07.

JlabopaTopHas padora Ne 6 [IpucriocoOeHus CEMsIH paCTeHUH K paccerie-
HHUIO

IIpakTnuyeckoe 3ansitue Ne 6 [Iprcrnoco6aeHus KUBOTHBIX U YEJIOBEKA K
OKPY’KaIoIleH cpeie

Tema 4.
DKOI0rus COOOIIECTB.
DKOJOTHYECKUE CUCTEMBI

Coaep:xanue yueOHOro MaTepuaJia

CoobmiecTBa opranu3MoB. bUOIIEHO3 U €ro CTPYKTypa

DKkocucTeMa Kak OTKpbITasi CUCTEMA

KpyroBopoT BelecTB 1 MOTOK 3HEPTUU B IKOCUCTEME

OCHOBHbIE MIOKA3aTEIHN FIKOCUCTEMBI

[IpupoHBIE 3KOCUCTEMBI

AHTpPOIIOT€HHBIE YKOCUCTEMBI.

Ypboskocuctemsl

I'opoackas daopa u payHa.

Bo3zaeiicTBue npeanpustii 00IIECTBEHHOTO MTUTAHUS HAa YKOCUCTEMBI Ha
9KOCHCTEMBI

OKkckypeust «DKCKypcHsl B THIMYHBIN 6uoreonieHo3 (B CocHOBBIN 60p)»

OK 01. OK 02. .OK 04.

OK 07.

IIpakTnueckoe 3ansitue Ne 7 M3yueHue u onucaHue ypo0IKOCHCTEMbI

JlaGopaTopHas padora Ne 7 V3ydenne pasHOOOpa3usi MEJTKUX MTOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX

Tema 5.
buocdepa - rmobanpHast
IKOCUCTEMA

Conep:kaHue y4eOHOTr0 MaTepuaJia

[EEY
[EEY

Bbuocdepa - obmennanerapHas o0osouka 3eMiu
Pa3ButHe npencraBneHuii o buocdepe

VYuenue B.U. Bepnanckoro o 6mocdepe

Ob6nactu 6uocdepsl U ee cocTaB

Xusoe BemecTBo Onocdepsl U ero GyHKIUU
3aKOHOMEPHOCTH CYIIIECTBOBaHUs OHOC(hepbl
Junamuueckoe paBHOBecHe B Onocdepe
KpyroBopoTs! BenecTB 1 OMOT€OXUMHUECKUE IIUKIIBI

PR RRPRRPRR R

OK 01. OK 02. .OK 04.

OK 07.
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PurmudHOCTS siBIeHMI B Onocdepe 1
30HaIBHOCTH OHOChEpHI 1
CrpykTypa u QyHKIHUS KUBBIX CUCTEM 1
IIpakTuyeckoe 3ansiTue Ne 8 buopurmsl 6uochepsl 1
Tema 6. Coaeprxanue yueOHOro MaTepuaJa 10/2*
YenoBek U OKpyKaromas | DKOJOTHYSCKUE KPU3UCH U MX IPUUYUHBL. Bo3elicTBre UenoBeka Ha OHO- OK 01. OK 02. .OK 04.
cpena chepy 2 OK 07.,1IK 3.3, IIK 5.5
AHTPOIOreHHOE BO3CHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN MUp. OCHOB-
HBIE IIPUHLUIIBI OXPAHbI IPUPOJIBL. 1*
Kpachpie kauru. 1
Oco60 oxpaHsieMbIe IPUPOTHBIC TEPPUTOPUH 2
OcHOBHbIE MPUHIUIIBI YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA U MPUPO/IBI 1
PanmonansHO€ pUpoAONO0JIb30BaHNE U COXpPAaHEHUE OMOIOTMUECKOT0 pas3- 1
HOOOpa3us 3emin 1
OO01m1re 3aKOHOMEPHOCTH TTI00ATBHBIX KOJIOTHYECKHX KPU3HCOB 1*
Oco0eHHOCTH COBPEMEHHOTO KPH3HUCa U €r0 BEPOATHBIC MOCIECTBUS
JlabopaTopHas padora Ne 8 BoznelicTBue npeanpusiTiii 00IIECTBEHHOTO 1%
MUTaHMUS Ha OKPY’KAIOLIYIO Cpeny
KouncyabTanumn 3
JK3aMeH 3
Bcero 3a kypc o0yuenus 133/20*
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6. TpeﬁoBa}mﬂ K YCJIOBUSIM peajin3alivi nmpenojaaBaHust oﬁmeoﬁpasoBaTenbnoro yqe6H0r0
npeamMeTa

Crnenuanu3supoBaHHasi MeOesIb M CHCTEMbl XPaHEeHHA

OcHoBHOe 000py/10BaHMe

1. Cron naGopaTopHbIi JEMOHCTPALIMOHHBIN (C paKOBUHOMW, IOJBOJIKON M OTBEACHHUEM BOJIBI,
CaHTEXHUKOM, JIEKTPUYECKUMHU PO3ETKAMHU, aBTOMATAMH aBAPUHHOTO OTKJIFOUEHUS TOKA)

2. CTOJa y4eHUYeCKHI 1a00paTOPHBIN, PEryIHPYEMBIi 10 BHICOTE

3. Ctyn yyeHH4YEeCKUil TOBOPOTHBIH, PETYIUPYEMBIN TIO BHICOTE
OcHoBHO€/JlonmoJIHUTEILHOE BAPUATHBHOE 000py/10BaHUE

1. JTaGopaTopHbIii OCTPOBHOM CTOJ (ABYXCTOPOHHUH, C 3aLIUTHBIM, XUMOCTOUKUM U TEPMO-
CTOWKHMM MOKPBITHEM, HAJICTOJIBEM, C MOJCBETKOW U AJIEKTPUUYECKUMHU PO3ETKAMH, MOJBOAKON U
OTBEJICHUEM BOJIbI, 1 CAHTEXHUKOMN

2. Ctyn 1abopaTopHbIil MOBOPOTHBIH, peryIMpyeMblil o BbIcOTE (K 1a00paTOPHOMY OCTPOB-
HOMY CTOJTY)

TexHuveckue cpeacraa

JlonoiHMTE/IbHOE BADMATHBHOE 000py10BaHHe

1. IInaHmIETHBIN KOMIBIOTEP (JUILIEH3NOHHOE MPOTPaMMHOE o0ecrieueHne, 00pa3oBaTeib-
HBIM KOHTEHT, CUCTeMa 3aIUThl OT BPEAOHOCHOM HH(OpMAIIHH)

JleMoHCTpPaOHHOE 000PY/A0BaHNMeE U PUOOPHI

OcHoBHOe 000py10BaHHE
KoMruiekT B1akHBIX ITpenapaToB I€MOHCTPAIIMOHHBIN
KomruiekT repbapreB 1eMOHCTPAIlMOHHBIN
KommiekT komnekuui 1eMOHCTPAIMOHHBIN
[MudpoBoii MUKpOCKONT OMHOKYJISIPHBIH (C Kamepoit)
[Mudpoas Bumeokamepa uist paboThl ¢ ONTHYECKUMU MpubopamMu 1udpoBast
Mukpockon AEMOHCTPALIMOHHBIN
Mukpockon 1eMOHCTPallnOHHBIN
Jlono/iHUTE/IbHOE BADUATHBHOE 000py10BaHHUE

1. TlpuGop mis AEMOHCTPAIIMHU BOJIHBIX CBONCTB IMTOYBHI

2. TlpuGop nnst AeMOHCTpAIMU BCACHIBAHUS BOJBI KOPHIMHU

3. Tlpubop ansa oOHapy>KEeHUsI IBIXATEIHHOTO Ta3000MEHA Y PACTEHUHN U KUBOTHBIX

4. BUHOKIb

Noak~whE

JlabopaTopHo-TexXHOJIOTrHYecKoe 000pyI0BaHue (J1abopaTopHOe 000pyI0BaHME, IPUOOPHI,
HA0OPBI VIS IKCIIEPUMEHTA, HHCTPYMEHTHI)
OcHoBHoOe 000py10BaHNE
[udposas nabopatopust Mo OMOTOTUH IS YUUTEIS
[Tamouka cTexyIsTHHAA
3aKUM TPOOUPOYHBIN
JloxKa 7Sl CKUTAHUS BEIIECTB
CrniupToBKa 1abopaTopHast
[ItaTuB s mpoOUPOK
Boponka naboparopnas
Konba xoHn4eckas/KpyriiogoHHast
. ITpobupka
10. Crakan
11. Crynxa dapdoposas ¢ HecTHKOM
12. Munmusap MepHbIiA

CoNoOkrLNE
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13. KoMIuIeKT MUKpOIIpenapaToB 1Mo aHaTOMHUH, OOTaHUKE, 300JI0THH, 00IIeH OHOIOTHI
14. Tludposast 1abopaTopust MO OGHOIOTHH JIJIsSI YUCHUKA
15. MUKpPOCKOIT HIKOJIBHBIN ¢ MOJCBETKOM
16. IudpoBoit MUKPOCKOIT
OcHoBHO€//lonmOJIHUTEILHOE BAPUATHBHOE 000py10BaHHE

1.

KoMmnproTepn3npoBaHHBIM KOMILIEKC ISl IPOBEACHMSI IEMOHCTPALIMOHHBIX U JJabopaTop-

HBIX paboT MO OMOJIOTHH, IKOJIOTUH, ECTECTBO3HAHUS
JlonoJIHUTEJIbHOE BAPUATHBHOE 000PY/10BaHUE

RBROoOo~NoOh~WDE

0.
1.
12.
13.
14.
15.
16.
17.
18.

Jlyna npenapoBanbHas

CrekJio npeamMeTHoe

CTexo nmoKpoBHOE

[TaTuB-60KC 7151 IPEIMETHBIX CTEKOI
Habop nns npenapupoBanust

JIoTOK ni1s pa3naToyHOro MaTepuana
Yamieuka AJid BeIIapUBaHUS
CTeKkJIIHHBIN (JIaKOH C MUNETKON
Yamxka [letpu

CTonMK NoAbEMHO-TIOBOPOTHBIN C HECKOJIBKUMHU IIOCKOCTSIMU
[IpombiBasika

[[InaTens

[[ITaTuB 1eMOHCTPAIMOHHBIN

Turens

[[{umis! TUTETBHBIC

DIIEKTPOTUIUTKA

Komnuekr 3tukeTok

OunbTp OyMaxKHBIN

MOlIeJIl/I, MYJISKH, AalIIVINKAIHA

OcHoBHoOe 000py10BaHNE

1.
2
3.
4,
5

6.

Kommuiexkt moaene-anmivkanuii AeMOHCTPALIMOHHBIN
KommiekT aHaToMUYECKHX MOJIENIe 1€MOHCTPAMOHHBIN
Ha6op naneoHToNIOrnuecKux MyJismKei

KomrurekT 60TaHHYeCcKUX MOJIeTeH JeMOHCTPAIIMOHHBIHA
KomniekT 300510ruueckux Mojienen JeMOHCTPaMOHHbINA
Kommuiekt myispkel 1eMOHCTPAIIMOHHBIN

JlonotHUTE/IbHOE BAPHATHBHOE 000py10BaHHe

1.

2
3.
4.
5

Ckener yenoBeka

Topc uenoBeka pa30OpHBIIA

KommiekT Mmoaenei

KoMILIEKT CKeneToB pa3auyHbIX KJIaCCOB KUBOTHBIX
Tabnuuel penbeHbie

JleMOHCTPpAaMOHHbIE Y4eOHO-HATJIsIIHbIEe II0COOH S

OcHoBHOe 000pyI0BaHME
1. KoMmmekT mopTpeToB aisa ohopmieHUs: kKabuHeTa

JlabopaHTckas 1J1s1 KaOuMHeTa OMOJIOTUH U IKOJIOTUH

OcHoBHOE 000py10BaHME
1. Cton ¢ smuKaMu 1l XpaHSHUS/TyMOO
2. Kpecno oducnoe
3. Cton nmabopaTOpHBI MOEUYHBIH
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. CymmipHas naHesnb s OCY IblI
. Hlxad ams xpaneHus yd9eOHBIX TOCOOHIA
. Hlxad nis xpaHeHHs BIAXKHBIX IPENApaToB, 3alUPAOLINIC Ha K04
. llIxad nns xpanenus sadbopaToOpHOM MOCYIBI/TIPUOOPOB
. JIabopaHTCKHii cTON
. Ctyn nabopatopHbIii
JlonmoJIHNTe/IbHOE BApMATHBHOE 000py10BaHHe
1. KommuiekT epiieil 11ist MbIThs 1a00paTOPHON MOCYIbI

O© 00 NO O~

NudopmannonHoe odecneyenmne
OcHoBHas TUTEpaTypa

1. buonorus: 10-i knacc : 6a30BbIit ypoBeHb : yueOHuk / B.B. Ilaceunuk, A.A. KameH-
ckuii, A.M. Py6rioB [u ap.] ; mox pen. B.B. Ilaceunuka. — 6-e u3., crep. — Mocksa : [Ipocgerie-
Hue, 2024. — 223 c. : un.

2. buonorwus: 11-if kinacc : 6a30BbIil ypoBeHb : yueoHuk / B.B. [laceunuk, A.A. Kamen-
ckuii, A.M. Py6rioB [u ap.] ; mox pen. B.B. Ilaceunnka. — 6-¢ u3n., crep. — Mocksa : [Ipocserie-
Hue, 2024. — 272 c. : ui.

3. KorcrantuaoB B.M. buonorust mis nmpodeccuii u cnenuanrbHOCTEH TEXHUUECKOTO ’
€CTECTBEHHOHAYYHOTO Mpoduiis: yueOHuK.- M.: «Axkagemus», 2022

JlonoJIHUTEJIbHAS JIMTEpPaTypa
1. B.M.KoncrantunoB, A.I'.Pe3anoB, E.O.®aneeBa buomorus mns nmpodeccuit u crenmu-

ATBHOCTEN TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO Mpoduiieil: ydeOHUK sl CTYACHTOB

yuIpexIeHu cpen. mpod. oOpazoBaHusi — 7-¢ u3fd., crep. — M.: U3gaTenbckuii LEHTP

«Axagemus», 2018 r. -336¢.

2. B.W.CuBornasos, U.b.AradgonoBa, E.T.3axapoBa «buonorus» (obmas 6uonorusi) 06a3o-

BbIll ypoBeHb 10-11 knaccsl, Mocksa Jlpoga 2010 r.

JJIeKTPOHHBbIE 00pPa30BaTeIbHbIE PeCypPChI
HNuTepHeT-pecypenbl

1. www. sbio. info (Bcs 6uonorusi. CoBpemeHHasi 0MOJIOTHS, CTaThH, HOBOCTH, OUOIHOTEKA).

2. www. window. edu. ru (Equnoe okHO noctyna k oOpa3zoBaTebHBIM pecypcaM MHTEepHETa
1o OMOJIOTHN).

3. www. biology. ru (buomoruss B OTkpbiToM Kosuiemke. CallT COAEPKUT IJIEKTPOHHBIN
y4eOHuK 1o Ouonorun, On-line TecTsr).

4. www. nrc. edu. ru (buonorudeckas xapTuHa MHpa. Paznen KOMIBIOTEPHOTO yueOHUKa,
pa3paboTaHHOTO B MOCKOBCKOM IrOCYIapPCTBEHHOM OTKPBITOM YHUBEPCUTETE).

5. www. nature. ok. ru (Penkue u ucuesaroniue >kuBoTHbIe Poccuu — mpoekT Dkonoruye-
ckoro nearpa MI'Y um. M. B. JlomoHnocoBa).

6. www. bril2002. narod. ru (buonorus qis mkoabHUKOB. KpaTkas, kKoMIakTHasi, HO JI0CTa-
TOYHO T0/IipoOHass nHpopManus 1o paszaenam: «O0rias ouonorus», «boranukay, «300510-
rus», «YemoBek»).

TpeOoBaHus K negaroru4eCKuM padoTHUKAM

Briciiee mpogeccronansHoe o0pa3oBaHne WM cpeaHee npodeccuoHaabHOe 00pa3oBaHMe
10 HampaBlIeHUIO OAroTOBKH «O0pa3oBaHue U MeIaroruka» Uiu B 00JacTH, COOTBETCTBYIOLIECH
npenojaBacMoMy MpeaMeTy, 0e3 MpeabsaBleHus TpeOOBaHUM K cTaxy padoThl JIMOO BhICIIEE
npodeccruoHanbHoe 00pa3oBaHKWE WM CpenHee MpogecCHOHAIbHOe 00pa3oBaHWE WM JIOTOIHH-
TeJbHOE MpodeccnoHanpHoe 00pa3oBaHKe MO HAMPABICHUIO JEITEIFHOCTH B 00pa3oBaTeIbHOM
yupexJieHnu 0e3 mpeIbsBiIeHus: TpeOOBaHUM K CTaxy paOOoThlI.
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7. KOHTpOHL H OLICHKA PE3yJIbTAaTOB 0CBOCHUSA Oﬁl[[@OﬁpiBOBﬂTCJ’ILHOFO yqe6H0r0 npeameTa

KOHTpOJIb H OLICEHKA PE3YJIbTaTOB OCBOCHUA O6H1606pa3OBaTeJ'II>HOFO yqe6H0r0 npeaMeTa paCKpbIBAOTCA UCPE3 AUCHUIINIMHAPHBIC PE3YyJIbTATHhI,

HarpaBJieHHbIE Ha (hOpMUPOBaHUE OOIIKUX U TPOPECCUOHANTBHBIX KOMIIETEHIUH 0 pa3zieliaM U TeMaM COJep>KaHus yueOHOTO MaTepuaa.

O6ume / npodeccuoHaIbHbIE KOM- Paznen / Ne ypo- ITenarormyeckue TeXHOJIOTUM / AKTHB- .
THun oeHOYHBIX MepONPUATHIA
neTeHun Ka HbIe (DOPMBI M METO/IbI 00yYeHHUs
OK 01. Breibupats crioco0s! pemenust | | cemectp: Ilenarormyeckue TEXHOJOIMHM: JMYHOCT- | Y CTHBIN ONPOC
3ajay NMpo(ecCUOHAIBHOW aedrenb- | Temsl 1-21 HO-OpUEHTHUPOBaHHbIE,  HH(pOpMaLMOHHO- | TecTupoBaHue
HOCTU IPUMEHHUTENIBHO K Pa3InYHbIM KOMMYHHUKAaTHUBHBIE TEXHOJIOTMH, 310po- | Kelic-3amanus
KOHTEKCTaM Il cemecTp: BbecOeperaromye TeXHOJIOI HH. [IpakTryeckue paboThl
TeMbl 1-6 KoHnTposbHbie paboThl
AKTHBHBIE MeTOAbl 00ydeHusi: Oecena, | PasHoypoBHEBbIE 3aaHUs
npe3eHTanws, padboTa ¢ TEKCTOM, «MO3roBoi | @poHTAIBHBIN OIpoC
LITYypM», Npo0JieMHast Jiekuus, aenosas ur- | KoncnexkTst
pa. Pedepats/CoobmieHus
Belnosienue tecra
OK 02. Hcnonb3oBath coBpeMeHHble | | cemecTp: Ilenarormyeckue TEXHOJOIMHM: JMYHOCT- | Y CTHBIN ONPOC
CpeAcTBa IMOMCKa, aHajdu3a U MHTep- | Temsl 1-21 HO-OpUEHTHUPOBaHHbIE,  HH(pOpMaLMOHHO- | TecTupoBaHue
nperauuu MHGOpManuu U HHpOpMa- KOMMYHHUKaTHUBHBIE TEXHOJIOTUH, 370po- | Keiic-3amanus
IIUOHHBIE TEXHOJOrMM JuIsd BbINoOdHe- | |l cemectp: BbecOeperaromye TeXHOJIOTHH. [IpakTuyeckue paboTh
HUS 3a/1a4 MpoecCCHOHANBPHOU Jes- | TeMbl 1-6 KoHnTposiabHbie paboThl
TEIBHOCTH AKTHBHBIE MeTOAbl 00ydeHusi: Oecena, | PasHOypoBHEBbIE 3aaHUs
npe3eHTalus, pabora ¢ TEKCTOM, «MO3roBoi | OpOHTaNBHBII OIIpoC
HITYpM», TIpoOJIeMHast JieKuus, aenoBas ur- | KoncnexkTst
pa. Pedeparts/Coobmienust
BelnosiHenue recra
OK 04. D¢ dextuBHO B3aumoseiictBo- | | cemectp: Ilenarormyeckne TEXHOJOIMH: JIMYHOCT- | ¥YCTHBIA ONPOC
BaTh W paboOTaTh B KOJUIGKTHBE M KO- | Tembl 1-21 HO-OPUEHTUPOBAaHHbIE,  HMH(OpMaMOHHO- | TecTUpoBaHUE
MaHe KOMMYHHMKATHUBHBIE TEXHOJIOTMH, 370po- | Kelc-3amanus
Il cemectp: BbecOeperaroniye TeXHOJIOTHH. [IpakTuueckue padboTsl
Tembl 1-6 KonTponbHbie paboThl

AKTHBHBIE MeTOAbI 00y4deHusi: Oecena,
Mpe3eHTaIws, padoTa ¢ TEKCTOM, «MO3TOBOH
HITYpM», TIPOOJTIEMHAs JICKIIHs, IeJI0Basi UT-

pa.

Pa3zHoypoBHEBBIE 3a1aHUS
@pOHTAIBHBIN ONPOC
KoncnexTst
Pedepars/CoobmieHust
BrinonHenue tecra
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OK 07. CopeiictBoBath coxpaneHnuro | | cemecTp: Ilenarornyeckue TEXHOJOTHM: JMYHOCT- | YCTHBIN OMPOC
OKpy’Kalolie cpensl, pecypcocdepe- | Temsl 1-21 HO-OpUEHTHUPOBaHHbIE,  WH(pOpMAMOHHO- | TecTupoBaHue
KEHUIO, TPUMEHATh 3HaHUsl 00 u3Me- KOMMYHHUKATHUBHBIE TexHosoruu, 310po- | Keiic-3amanus
HEHMU KIUMara, IpuHIuIbl Oepexinu- | |1 cemectp: BbecOeperaronie TeXHOJIOTUH. [IpakTuueckue padoTsl
BOT'O MIPOM3BOJICTBA, Y(P(PEKTUBHO JieH- | TeMbI 1-6 KoHTposbHBIE pabOTHI
CTBOBAaTh B UPE3BBIYAWHBIX CUTYaLIUAX AKTHBHBIE MeTOAbl 00ydeHusi: Oecena, | PasHoypoBHEBbIC 3a1aHus

mpe3eHTalus, pabora ¢ TEKCTOM, «MO3roBoi | OpOHTaNBHBIN OIpoC

HITypM», IpoOJIeMHast JIeKIus, JenoBas ur- | KoncnexTs

pa. Pedepare/Coobmienus

Brinonnenue tecra
| cemectp: Ilenarornyeckne TEXHOJOTMHU: JHYHOCT- | ¥YCTHBINA OMPOC

[IK 3.3. OcyuiecTBisATh NPUTOTOBIIE-
HUE, TBOpUYECKOe O(DOpMIICHHE U TIOJI-
TOTOBKY K peajii3alli cajaToB pa3-
HOOOPa3HOI'0 aCCOPTHUMEHTA.

TeMbl 4, 6, 8,9, 16

Il cemecTp:
TeMbl 1, 2, 6

MHPOPMALIMOHHO-
TEXHOJIOTUH,  Ke¥ic-

HO-OPUEHTHUPOBAHHBIE,
KOMMYHUKaTHBHbIE
TEXHOJIOTHSI.

AKTHBHBIE MeTOAbI O0ydeHHsi: Oecena,
paboTa ¢ TEeKCTOM, ympaKHEHUe, Mpodiem-
Hasl JICKLIMSI, KEWC, JIeJI0OBAsI UTPA.

TectupoBanue
Kelic-3amanus
[IpakTuueckue padboTsl
Pa3noypoBHeBbIE 3aaHus
@pOHTAIBHBIN KOHTPOJIb
KoncnekTsl

Brinmonnenue tecra

I1K 5.5. OcyuecTBisTh U3rOTOBIIEHUE,
TBOpUYECKOe 0(OpMIIEHHE, TOJTOTOBKY
K peajau3alMd MUPOXXHBIX M TOPTOB
pa3HOO0Pa3HOrO aCCOPTUMEHTA.

| cemecTp:
Temsbl 4, 6, 8, 9, 16

Il cemecTp:
TeMbl 1, 2, 6

Hez[arornqecmle TEXHOJIOIruM: JIMYHOCT-
HO-OPHUCHTHUPOBAHHBIC, I/IH(I)OpMaI_II/IOHHO'
KOMMYHHKATHBHBIC TCXHOJIOTHH, KeHcC-
TCXHOJIOTHUA.

AKTHBHbIE MeTOJAbl O00yuyeHHsi: Oecena,
paboTa ¢ TEKCTOM, yHpakHEHHE, MPoOIeM-
Hasl JICKIIMS, KEWC, IeJT0BAsi UTPA.

VYeTHbII onpoc
TectupoBanue
Keiic-3amannsa
[IpakTuyeckue paboThI
Pa3zHoypoBHEBBIE 3a1aHUS
OpOHTAIBHBIN KOHTPOJIb
KoncnekTst

Brimonnenue tecra
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