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1. lHosicHuTEILHASA 3aIMCKA

JlaHHBIE METOAMYECKHE YKa3aHUs MPEAHA3HAYAKOTCSA [UI OKa3aHUs IOMOIIM CTyJAEHTaM B
BBINOJIHEHUH MTPAKTUYECKHUX paboT o yueoHoi nucruminae O/l 13 buomnorus.
Mertoanueckue yKazaHusi MPU3BaHbl PEIIUTH CIAEAYIOIINE 3a]a4u:

— OCBOCHHE O0YYaIOIIUMUCS CUCTEMBI 3HAHUU O OMOJIOTHYECKUX TCOPHUSIX,
YUEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSAX, TUIIOTE3aX, IIPaBUJIaX, CIIYKalllux
OCHOBOM J1s1 (POPMHUPOBAHUS IIPEJICTABICHUN O €CTECTBEHHO-HAYYHOH
KapTUHE MHPA; O METOJaX HAy4YHOI'O MO3HAHUs; CTPOCHUH, MHOTOOOpa3uu U
OCOOCHHOCTSX )KUBBIX CUCTEM PA3HOTO YPOBHSI OPraHU3AINH; BBIIAIOIIUXCS
OTKPBITHUSIX U COBPEMEHHBIX HMCCJICIOBAHUSAX B OHUOJIOTHMH;

— (hopMmupoBaHUE Y OOYYAIONIUXCSI TTO3HABATCIBHBIX, MHTCIJICKTYaJIbHBIX U
TBOPUYECKHUX CHOCOOHOCTEN B MPOIIECCe aHAJIN3a JaHHBIX O My TIX
pa3BUTHS B OMOJIOTUHM HAYYHBIX B3TJISJIOB, UJAEH U MOJIXO0A0B K H3yUYEHUIO
’KUBBIX CHUCTEM Pa3HOI'0 YPOBHSI OpraHU3alluU;

— CTaHOBJICHHE Yy OOyYJarOIIHUXCsl 00me KyabTyphl, PyHKIIMOHATBHON
IPaMOTHOCTH, Pa3BUTHUE YMEHHUIN OOBSICHITH U OLICHUBAThH SIBJICHUS
OKPY>KaIOIIEro MUpa »KUBOU MPUPOAbI HA OCHOBAHWUM 3HAHUM U ONBITA,
MOJIyYE€HHBIX IIPU U3YUYESHUU OHUOJIOTHUU;

— ¢opMupoBaHUE y OOYUaAIOIIUXCSI YMEHUN WILTIOCTPUPOBATH 3HAYECHUEC
OMOJIOTUYECKUX 3HAHUMW B MPAKTUUYECKOU NEATEIIbHOCTH YEJIOBEKA, PAa3BUTUU
COBPEMEHHBIX MEIUITMHCKHUX TEXHOJOTHH U arpoOHOTEXHOJIOTHA;

— BOCIIMTaHUE YOSKAEHHOCTHU B BO3MOKHOCTH MTO3HAHUS YEJIOBEKOM >XUBOM
PpUPOAbI, HECOOXOJIUMOCTH OCPEKHOTO OTHOIICHUSI K HEH, COOITIOICHUS
ATUYECKUX HOPM MPH MTPOBEIACHUN OMOJIOTHUISCKUX HCCIICIOBAHHUMN;

— OCO3HAHHE [IEHHOCTU OMOJOTHYECKUX 3HAHUM JIJISI MOBBIIIICHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYPHI, U151 GOPMUPOBAHUSIHAYTHOTO
MUPOBO33PEHUS;

— MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUI B MOBCEAHEBHON KU3HHU
IJIsI OIICHKH TTOCJICICTBHUI CBOCH JICSITCILHOCTH IO OTHOMICHHUIO K
OKpYy’Karouie cpene, COOCTBEHHOMY 3/I0POBbIO; 0OOCHOBAHUE U
coOmoaeHne Mep TNPOoGUIIaKTUKHA 3a00JI€BaHUM.

Lesb npakTHYeCKUX 3aHATHH - TOMOYb OOYUYAIOIIMMCS B YCBOEHUH BOIIPOCOB TEOPHH, B
MPUOOPETEHUU UMH HEOOXOIMMBIX HAaBBIKOB JIJISl CAMOCTOSATEILHOTO U3YUEHUS
NEPBOMCTOYHUKOB, HOPMATUBHBIX aKTOB, y4eOHON JIUTEPATyphl, B 03HAKOMJIICHUH C
MOHOTpadUsIMU U APYTUMHU HAYYHBIMU pabOTaMU IO TUCHUIUINHE.

Oco0oe 3HaueHne AUCUUIUIMHA UMeeT Npu (OPMUPOBAHUU U PA3BUTHH OOIIMX KOMITETEHIUI:
OK 01. Beibupatb criocoOsblI pemieHus 3aaa4 npo(eccHoHaNbHON NesITeIbHOCTH TPUMEHUTEIHHO
K pa3JIM4HbIM KOHTEKCTaM;

OK 02. Ucnonp30BaTh COBpeMEHHBIE CPEACTBA MOMCKA, aHAIM3a U HHTEPIIPETAIUHN UH(OpMAIUU
¥ MTHPOPMAIIMOHHbIE TEXHOJIOTHH JIJIsl BBIIOJIHEHUS 33a]1a4 TPO(ecCHOHAIbHOM 1€ TeTbHOCTH;
OK 04. D¢ dexTuBHO B3aUMOICHCTBOBATH U PabOTaTh B KOJUIEKTHBE U KOMAaH/IE,

OK 07. CopeiicTBOBaTh COXPAHEHUIO OKPYXKAIOIIEH cpeibl, pecypcocOepeKeHU 0, TPUMEHSATh
3HaHUS 00 U3MEHEHHUH KIIMMaTa, IPUHIUIBI OepEeXIMBOIO MPOU3BOJACTBA, YIPPEKTUBHO
JIEHCTBOBATH B UPE3BBIYANHBIX CUTYalUsX.

OK 08. Ucnonp3oBath cpeacTBa GU3NUECKOI KYIbTYpHI /Ul COXPAHEHHS U YKPETUICHHS
3I0pOBbs B IIpoliecce NPo(ecCHOHANBHOM AeATEIbHOCTH U MOAAEPKaHUs HE0OXO0AUMOTO
yYpOBHS (pU3MYECKON TOATOTOBIEHHOCTH



Ocoboe 3HaueHNe JUCIUIUIMHA UMEET PU (POPMUPOBAHUH U PA3BUTUHU NPOQPECCHOHATBHBIX
KOMIIETECHITNH:
1K 2.1. BBIMONHATS TOATOTOBUTEIBHBIE pA0OTHI HA CTPOUTEIILHON TUIOIIAIKE.

B paMKax ImporpaMmbl yqe6H0171 JAUCHUIINIMHBI OCBAUBAIOTCA JIMYHOCTHBIC, METAIIPCIMCTHBIC 1
NpeMETHBIC Pe3yJIbTaThl B cOoTBeTCTBHH ¢ TpeboBanusmMu OI'OC cpemnero odiero
o0OpazoBaHusl.

[Inanupyemblie pe3yJibTaThl OCBOCHHS AUCHUILIMHGI JTM4uHOCTHBIE (JIP), MmeTanpenmernsie (MP),
npeaMeTHbIe 11 6a3zoBoro ypoBHs uzyuenus (I1P), Bkirovarot:

JMYHOCTHBIE!

JIP 01 Poccuiickyro rpaxJaHCKyI0 UIEHTUYHOCTh, TATPUOTU3M, YBAKEHUE K CBOEMY

Hapoay, YyBCTBa OTBETCTBEHHOCTH nepea PoauHOM, ropAoCTH 3a CBOM Kpau, CBOKO Ponuny,
MPOILIOE U HACTOSIEE MHOTOHAIMOHAIILHOTO Hapoa Poccnu, yBakeHUe rocyapCTBEHHBIX
CHUMBOJIOB (Tep0, (hiar, TuMH).

JIP 02 I'pask1aHCKYIO MO3UIIMIO KaK aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCHICKOTO
oO11ecTBa, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE ITpaBa U 00sI3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MIPABOIOPSIOK, 00JIaJAIOIET0 YYBCTBOM COOCTBEHHOTO JOCTOMHCTBA, OCO3HAHHO
NPUHUMAIOIIETO TPAJAUIIMOHHBIC HAIIMOHAJIBHBIE U O0IIEYeIOBEYECKIE T'YMAaHUCTUYECKHIE U
JEMOKPAaTUYECKUE [IECHHOCTH.

JIP 03 I'oTOBHOCTH K city’keHuI0 OTe4ecTBY, €ro 3aluTe.

JIP 04 CchopmMHupoBaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH U OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTe KYJIbTYp, a TAKKE
pa3aryYHbIX (OpM OOILIECTBEHHOT'O CO3HAHMS, OCO3HAHHE CBOET0 MECTa B MOJIUKYIHTYPHOM
MHpe.

JIP 05 CpopMHpOBaHHOCTH OCHOB CAMOPA3BUTHUSI M CAMOBOCIIUTAHUS B COOTBETCTBUU C
00IIeYeTOBEYECKUMHE IEHHOCTSIMH U HJI€aJIaMH TPaXKTaHCKOTO 00IIecTBa; TOTOBHOCTD U
CHOCOOHOCTh K CAMOCTOSITETIbHOM, TBOPYECKON M OTBETCTBEHHOM EATETLHOCTH.

JIP 06 TonepanTHOE CO3HAHKE U NOBE/ICHUE B OJIUKYJIBTYPHOM MUpPE, TOTOBHOCTH U
CHOCOOHOCTh BECTHU JAUAJIOT C IPYTUMHU JIFOJIbMH, JOCTUTaTh B HEM B3aUMOIOHUMAaHMsI, HAXOIUTh
oO0IIre e ¥ COTPYAHUYATD JJISl MX JOCTHKEHHS, CTIOCOOHOCTh MMPOTHBOCTOSATH MICOJIOTHH
HKCTpEMH3Ma, HallMOHATU3MA, KCEHO(POOHH, AUCKPUMHUHALIUH 10 COLIMATbHBIM, PETUTHO3HbIM,
PacoBbIM, HAIMOHATILHBIM MPU3HAKAM H APYTHM HETaTUBHBIM COIMAILHBIM SIBIICHUSIM.

JIP 07 HaBbIKM COTpYAHMYECTBA CO CBEPCTHUKAMM, AETbMHU MJIA/ILIETO BO3pACTa, B3POCIBIMU B
00pa30BaTeNbHOM, 001IECTBEHHO MOJIE3HOM, YueOHO-HCCIIe10BaTEIbCKON, TIPOEKTHOM U APYTUX
BUJAX JI€ATEIBHOCTH.

JIP 08 HpaBcTBEHHOE CO3HAHUE U MOBEJCHNE HA OCHOBE YCBOEHUS O0IIEUEI0BEYECKUX
LIEHHOCTEMN.

JIP 09 I'oToBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIe CaMOOOpa30BaHMIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENIFHOE OTHOIIEHHE K HETIPEPhIBHOMY 00pa30BaHHIO KaK
YCJIOBHIO YCTICTITHON PO ECCHOHAIBHON 1 0OIIIECTBEHHON JEATETLHOCTH.

JIP 10 DcreTnyeckoe OTHOLIEHHE K MUY, BKJIIOYask 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CITOPTA, OOMIECTBEHHBIX OTHOIIICHHIA.

JIP 11 IlpunsaTHe 1 peanu3annio HEHHOCTE! 3/J0pOBOro U 6€30MacHoOro oopasa Ku3HH,
noTpeOHOCTH B (PU3MYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHSATHSX CIIOPTUBHO-03/I0POBUTEIHHOMN
NeSITeIbHOCTBIO, HEMPUATHE BPEIHBIX MPUBBIYEK: KYPEHHUs, YIOTPEOIEHUS aIKOroIs,
HapKOTHKOB.

JIP 12 bepexHoe, OTBETCTBEHHOE 1 KOMIIETEHTHOE OTHOLIEHHE K (PU3UUECKOMY U
MICHXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK M JPYTUX JIO/ICH, YMEHHE OKa3bIBATh
HEPBYIO IIOMOIIb.

JIP 13 Oco3nanHbIi BEIOOp OynyIieH mpodeccuu U BO3MOKHOCTEN pean3aiii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOILLICHHE K MPO(PECCUOHATBHOM IEITENPHOCTH KaK BO3MOKHOCTH



y4acTus B PEUICHUH JTUYHBIX, OOIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAITMOHATLHBIX
npoOJem.

JIP 14 CchopMHpOBAaHHOCTH IKOJIOTUYECKOTO MBIICHUS, TOHUMAHUS BIUSHUS COIIHAITLHO-
SKOHOMHYECKHX ITPOIIECCOB Ha COCTOSIHUE MPUPOTHON U COITMATBHOM Cpebl; MPHOOpeTeHre
OTIBITA FKOJIOTO-HAMPABICHHON JESTEIHLHOCTH.

JIP 15 OTBeTCTBEHHOE OTHOIIICHUE K CO3aHUIO CEMbU HA OCHOBE OCO3HAHHOTO MTPUHSITHS
LICHHOCTEH CEMEMHOM KU3HU.

MeTanpeMETHBbIE:
MP 01 CamocTosTenbHO (OpPMYIUPOBATh M AKTyJIM3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€
BCECTOPOHHE.

MP 02 YcranaBnuBaTh CyII€CTBEHHBIN MIPU3HAK UM OCHOBAHUS ISl CDAaBHEHMUS,
KJIacCCU(UKANUU U 00OOIICHHUS.

MP 03 OnpenensiTe uenu 1eATeIbHOCTH, 331aBATh MAPAMETPbl U KPUTEPUU UX JTOCTUKECHUS.
MP 04 BbIaBAsTh 3aKOHOMEPHOCTU U IPOTUBOPEUHNS B PACCMATPUBAEMBIX SIBJICHUSIX.

MP 05 BHOCUTBH KOPPEKTHBBI B I€ATEIHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSM,
OLICHUBATh PUCKU MOCIEICTBUN JAESITEIbHOCTH.

MP 06 Brnaners HaBbIKaMH Y4eOHO-UCCIIEI0BATENBCKON U IPOEKTHOM ESTENIbHOCTH, HAaBBIKAMU
paspelnieHus npooIeM.

MP 07 CriocoGHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TMOUCKY METOJIOB PEIICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

MP 08 OBnazneHue BUAaMH I€ATEIbHOCTHU MO MOJYYEHUIO HOBOI'O 3HAHUS, €r0 HHTEPIPETALINH,
IpeoOpa30BaHUI0 ¥ NPUMEHEHHUIO B Pa3IMUHbIX YUYEOHbBIX CUTYaLUAX, B TOM YHCIE IIPU
CO3IaHUU YYEOHBIX U COIHMATLHBIX POEKTOB.

MP 09 ®opmupoBaHue HAyYHOTO TUIIA MBIILJICHUS, BIaJCHUE HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MMOHATUSIMU U METOJJAMHU.

MP 10 CraButb u popMyIupoBaTh COOCTBEHHBIE 3a/1a4H B 00pa30BaTENbHOMN AESITETbHOCTU U
JKU3HEHHBIX CUTYyaLUX.

MP 11 BpIsBIATh IPUUMHHO-CIEACTBEHHBIEC CBS3U U aKTyaJIM3UPOBAThH 33]1a4y, BbIIBUTaTh
TUIIOTE3Y €€ PEIICHUs, HaXOAUTh apryMEHTHI /IS 10KA3aTeJIbCTBA CBOMX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELLICHHUS.

MP 12 Ananu3upoBaTh NOJYyUYEHHBIE B X0JI€ PEIICHUS 3aJ]a4H Pe3yIbTaThl, KPUTHUECKH
OLICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSIX.

MP 13 JlaBaTb OIIEHKY HOBBIM CUTYallUsSM, OIICHUBATh MPUOOPETEHHBIH OIIBIT.

MP 14 Bnaznetb HaBbIKaMU MOJYy4YEHUS] HHPOPMAIMK U3 UCTOUHUKOB Pa3HbIX TUIIOB,
CaMOCTOSITENIBHO OCYILECTBIISITh MIOUCK, aHAJIN3, CUCTEMATHU3ALMIO U HHTEPIIPETALINIO
MH(pOpMaLlUU PAa3INYHBIX BUJIOB U (JOPM MPECTABICHUS.

MP 15 CoznaBaTh TEKCTHI B Pa3IMYHBIX (hOpMaTax ¢ y4eTOM Ha3HAYEHUS HHPOPMAIUH U
LIEJIEBOM ayTUTOPUH, BBIOMpast ONTUMAIBLHYIO (POpMY IIPEICTAaBICHHS U BU3YyaTH3aI[1H.

MP 16 OuenuBarb JOCTOBEPHOCTD, JIESTUTUMHOCTh HH(OPMAIINH, €€ COOTBETCTBUE MPABOBBIM U
MOpaIbHO-3THYECKUM HOpMaM.

MP 17 Ucnonb30Bath cpeacTBa HHPOPMAIMOHHBIX 1 KOMMYHUKAITMOHHBIX TEXHOJIOTUH B
pelIeHnN KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aIlMOHHBIX 3a71a4 C COOJII0/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKN 0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM MH(OPMalIMOHHON 0€30MaCHOCTH.

MP 18 Bnasets HaBbIKaMU paclo3HaBaHUs U 3aIIUTHI HHPOpMAaIHK, HHHOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

IIpPEIMETHBIE:

ITP 01 ChpopMuUpOBaHHOCTH 3HAHUH O MECTE U POJIH OMOJIOTUU B CUCTEME

HAay4YHOT'O 3HAaHHUSI €CTECTBEHHBIX HAayK, B (POPMHPOBAHHUH COBPEMEHHOMN
€CTECTBEHHO-HAY4YHOU KapTUHBI MUPa U HAYYHOI'O MUPOBO33PEHMUS; O BKJIAJE
POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHUU;




(pyHKIMOHATBPHON TPAMOTHOCTH YEJIOBEKA I PELICHUS KU3HCHHBIX 3aj1ady;
[P 02 YMeHue packpbIBaTh COACpKaHHUE OHMOIOTHYECKHUX TEPMHHOBU MOHSITHM:
BUJ, NOMYJISIUS, TeHO(MOH, YBOJIIONHUS, ABHKYIINE CHIIBI ((haKTOPHI)
ABOJIIOIINH, TIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BUI000pa30BaHUE,
AKOJIOTMYECKHUE (PAKTOPHI, IKOCUCTEMA, ITPOTYLIEHThl, KOHCYMEHThI, PEAYyLEHTHI,
LleNU IUTaHUsA, DKOJOorudeckass nmupammuja, 6uoreoneHos, ouocdepa;

[P 03 YMenue uznararb OMOJIOTMYECKHE TEOPUHU (PBOIIOIIMOHHAs Teopust Y.
JlapBuHa, cUHTETUYECKAasl TEOPUsI APBOJIIOLIMM), 3aKOHBI U 3aKOHOMEPHOCTHU
(BapoasimieBoro cxozactBa K. M. bapa, uepeoBanust TJ1aBHBIX
HarnpaBjeHui w 1nyted sBoaronuu A. H. CeBeprioBa, yueHust o bunochepe
B. 1. Bepnaackoro),onpenensiTb rpaHUlbl UX TPUMEHHUMOCTH K >KHUBBIM
cucTeMam;

[1P 04 YMmeHue BiageTh METOJaMU HAyYHOT'O MO3HAHUS B OMOJIOTHU:
HaOJII0JICHUE U ONTUCAaHUE KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUU; OpraHu3aIIus
U IpOBEACHUE OMOJIOTHYECKOI O SKCIIEPUMEHTA, BbI-JIBUYKEHUE I'MIIOTE3HI;
BBISIBJICHUE 3aBHUCUMOCTH MEX/1y UCCIENYEMbIMU BEJIMUMHAMU, OOBSICHEHUE
MOJIyYEHHBIX PE3YJIbTaTOB, UCIIOJIL30BAaHHBIX HAYYHBIX ITOHSTUN, TECOPUN U
3aKOHOB; YMEHHE JIeJIaTh BBIBOJAbI HA OCHOBAaHUM MOJIyUYEHHBIX PE3yJIbTaTOB;
[TP 05 YMeHue BbLAEISITh CYIIECTBEHHbIE MPU3HAKU CTPOCHUSI OMOJIOTMUECKUX
00BEKTOB: BUAOB, NONYJISLIUMI, IPOAYLIEHTOB, KOHCYMEHTOB, PEJIyLICHTOB,
OHMOTreOIeHO30B U YKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB: HACIECACTBECHHOMN
W3MEHYHUBOCTH, ECTECTBEHHOT'O OTOOpa, BUI000pa30BaHMsl, IIPUCIIOCOOJICHHOCTH
OpPraHNU3MOB, NEHUCTBHS PKOJIOTHIECKUX (PaKTOPOB HA OPTraHU3MBI, IEpEeHOCa
BEILIECTB U IIOTOKA DHEPIHUU B SKOCUCTEMAX, aHTPONIOT€HHBIX U3MEHEHUN B
PKOCUCTEMAaX CBOEH MECTHOCTH, KpPYTOBOPOTa BEIIECTB U OMOT€OXUMHUYECKUX
LIUKJIOB B Ouocgepe;

I1P 06 YMeHune npuMeHsTh MOJTYyUYEHHbIE 3HAHUS JI1 OOBsICHEHUs] OMOJIOTMUECKUX
IPOLIECCOB M SIBICHUM, NJISI IIPUHATHS NPAKTUYECKUX PEIICHUI B IOBCEIHEBHOU
JKU3HHU C 1IeJIbI0 o0ecneyeHus 6€301acHOCTHU CBOETO 30POBbS U 3J0POBbSI
OKpYKAaIOIUX JIFOAeH, COOJIIOAEHUS HOPM I'PAMOTHOI'O TIOBEJICHUSI B OKPY KalOIIeH
MPUPOJIHOM cpejie; TOHUMaHUEe HEOOXOAMMOCTH UCIIOJIb30BaHUS JOCTHUXKEHUH
COBPEMEHHOI OHMOJIOTUH Ul PALlMOHAIIBHOTO HPUPOAONOJIB30BAHMS;

ITP 07 YMmeHue peniaTs 371€MEeHTapHble OMOJIOTMYECKHUE 3a/1a4M, COCTABIISITh CXEMBI
epeHoca BELUIECTB U PHEPTHUHU B dKOocHUcTeMax (L€ MUTaHUsA);

ITP 08 YMeHue BBITOJIHITH Ja0OpaTOpPHbBIE U TIPakTHUECKUE padoThl, COOJII0IaTh
mpaBuiia Mpu padoTe ¢ y4eOHBIM W J1aOOpPaTOPHBIM OOOpPYIOBAHHEM;

[1P 09 YMeHue KpUTHYECKH OLIEHUBATh U MHTEPHPETUPOBATH UH- (DOPMALIUIO
OMOJIOTUYECKOTr 0 COAEPIKaHUsI, BKIIOYAOILYIO IICEBJ0- HAYUHbIC 3HAHUS U3
pa3au4yHbIX UICTOYHUKOB (CMMU, HaydHO-NOMyJISIpHBIE MaTepUaibl);
paccMaTpuBaTh ri100aabHbBIE YKOJIOTHUECKHUE ITPOOIeMbl COBPEMEHHOCTH,
(opmMupoBaTH MO OTHOIIICHUIO K HUM COOCTBEHHYIO TMO3UIIHIO;

ITP 10 YMenue co3maBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIIEHUS,
00001mas OMOJIOTUYECKYI0 HH(QOPMAITHIO U3 HECKOJIBKUX MCTOYHHUKOB, T'PAaMOTHO
HWCHOJIL30BaTh NOHATUWHBINA anmapaT OWOJIOTHH.



IIpakTnyeckoe 3ansaTue Nel (2uaca, 1 cemectp)
Pa3pen 2. YueHue o KieTKe.

Tema 2.1. Xumunueckasi opraHu3anus KJIETKU.
IleJsib: HOBTOPUTH CBEJCHUS O CTPYKTYPHO-(YHKIIMOHAIBHON OpraHu3aluu KIETOK.
3aganue:

1.Kpartkast ucTopusi U3y4eHus KICTKH.

2.XuMHYecKasi OpraHu3arust KJICTKH.

3.IlpencraBieHue yCTHBIX COOOIIEHHI C MPEe3eHTALUEH, TOATOTOBICHHBIX 110 IEPEYHIO
MCTOYHHKOB, PEKOMEH/IOBAaHHBIX IIPETIOIaBATEIIEM.

OcHOBHBIE CBEICHUS:

XuMHUYECcKasi OpraHu3aIys KJIECTKH — COBOKYITHOCTh BCEX BEIIECTB, BXOISIIMX B COCTAB KIETKH.
B cocraB ki1eTku BXOJUT OO0JIBIIOE KOJMYECTBO XUMUUECKHX 31eMeHTOB [lepnoamueckoit
CHCTEMBI, U3 KOTOPBIX 86 MOCTOSHHO MPHUCYTCTBYIOT, 25 HEOOXOIUMBI Ui HOPMaJIbHON
KU3ZHEJEATEIIbHOCTH Opraiu3Ma, a 16—18 13 Hux abcooTHO HEOOXOJUMBI.

KoHTpoabHbIE BONPOCHI:

1.IIpuBeauTte mpruMepsl OMOTOTUYECKON POJIU XUMUYECKUX IEMEHTOB.
2.Kakue opraHnyeckue BEIecTBa BXOIAT B COCTaB KIETKU?

3.Kakue Buasl PHK umerorcs B kierke?

4.Kakue kneTku Hanbosee 6oraTel yrieBogamMu?

5.Kakue QpyHKIMH BBINOTHSIOT KUPHI?

IIpakTuyeckoe 3ansitue Ne2 (2uaca, 1 cemectp)

Pa3nea 1. Yuenue o kieTke.

Tema 2.2. CtpoeHue U QyHKIIUH KICTKH.

Ileab: MOBTOPUTH CBEACHUS O CTPOCHHUE U (YHKIIUU KIETKH.

3aganue:

1.IHK — HOCcuTeNns HacaeICTBEHHOM H(OpMAIHH.

2.IlpencraBieHne yCTHBIX COOOIIEHUH ¢ pe3eHTalel, TOATOTOBICHHBIX 0 IEPEYHIO
HCTOYHUKOB, PEKOMEHI0BaHHBIX MPEI0IaBaTEIEM.

OcHOBHBIE CBEICHUS:

W3 gyero coctout kierka?



Kierka numeeT 0005109Ky, IUTOIIA3MY, B KOTOPOH PACTIONOKEHBI OpTraHOUABI (SIAPO C
SIIPBIIITIKOM) U BaKyOJIH C KJIETOYHBIM cOkoM. O00mouKka nmpugaet Gopmy KIETKE U 3aIHIIACT OT
BHEIIHUX BO3JICHCTBHIA.

III/ITOHJI33M3 — 9TO XXHUBOC 6€CI_IBCTHO€ BA3KOC BCUICCTBO, B KOTOPOM pPaCIIOJIOKCHBI BCC
OpraHoOuAbI KJIICTKH, Ba)KHEHUIITUM U3 KOTOPLIX ABJIACTCA SAPO.

Slnpo umeer cnoXKHBIN cocTaB U cTpoeHue. bes sapa kieTka He MOXKET pacTH, AEIUTHCS U Yepe3
HEKOTOpoe Bpems norudaet. [{urormnasma u s1po — BaXHEHUIIINE YaCcTH KISTKU. B murormiazme
PACTIONIOKEHBI IIACTU/IBI — 3EPHUCTBIC 00pa30BaHUS Pa3TUIHON (HOPMBI.

Y 1BETKOBBIX PacTEHUH MIIACTUABI MOTYT OBITH 3€JICHON OKPACKH (XJIOPOIUIACTHI), )KEITOM,
OpaHXEBOM, KpaCHOU (XpOMOILTACTHI) U OeciBeTHBIC (JieWKoIIacTel). OT TUIACTU 3aBUCUT
OKpacKa OpraHoB pacTEHHUSI.

B kieTkax, 0COOEHHO B CTapbIX, PACIIOI0KEHBI MTOJIOCTH C KIETOYHBIM COKOM, KOTOPBIC
Ha3bIBAIOTCS BAKYOJSIMU. B KIICTOUHOM COKe BakyoJsiel CoiepKarcs caxap, COJU, Kpacsiiue
BEILIECTBA, PACTBOPCHHBIC B BOJIE.

Mesxay 000709KaMH KJIIETOK HaXOAUTCS MEKKJIETOUHOE BEIIECTBO, COeANHstoIee KiIeTku. Ecmu
MEKKJIETOYHOE BEUIECTBO pa3pyIIaeTcs, TO KIETKH pazbenustorcs. [To popme pactutensHbie
KJIETKH OBIBAIOT CAMBIMH Pa3HOOOPa3HBIMH. HO UMEIOT 001IIee CTPOCHHE.

Crpoenue knetok. @ynkiuu. CoiicTBa
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KneTkn Bcex opraHM3aMoB UMET eMHYI0 CXEMY CTPOEHMUS, B KOTOPOI AICHO NpoABAAETCA
06LWHOCTb BCEX MPOLLECCOB KM3HEeAEeATeNbHOCTU. KaXKaan KneTKa BK/IOYAeT B CBOM COCTaB ABe
HepaspbIBHO CBA3aHHbIE YacTu: LMTONAasmMy U A4po.

KOHTpOJILHLIe BOITIPOCHI:

1.3 4ero cocTouT KJaeTKa?

2.13 kakoro BelecTBsa COCTOUT 000JI0YKa KJIETKH?

3.Kak Ha3bIBaeTCst OECIIBETHOE BEIIECTBO, 3al0JIHSIIOIIEE TEI0 KIETKH?

4 Kakol 1iacTuI UMeeT 3eJIEHBIN IBET?

5.B kako# 4acTu KJIETKH COJICPKUTCS SAPHIIIKO?

6.Kak Ha3bIBaeTCs mporiecc, KOTOPBIN MIPOUCXOJNUT TOJHKO B PACTHTEIBHBIX KJIETKaX?

IpakTnyeckoe 3ansitue Ne3 (2uaca, 1 cemectp)

Pa3znea 2. Yuenune o KIIeTKe

Tema 2.3. J)Ku3HEHHBIN UK KJIETKH.

Llesab: MOBTOPUTH CBEACHHUS O )KMU3HEHHOM ITUKJIC KJIETKH.

3ananue:

1.BupycHbie u 6akTepuaabHbie 3a00J1€BaHU.

2. OO01Me TpUHIUIBI UCTIOIB30BAHMS JIEKAPCTBEHHBIX BEIIECTB.

3.0co0eHHOCTH MPUMEHEHHST aHTHOMOTHUKOB.

4 IlpencraBieHue YCTHBIX COOOIIEHUH C MMPE3eHTAINEH, TOATOTOBIECHHBIX 10 TIEPEUHIO
HMCTOYHHMKOB, PEKOMEHOBAHHBIX MPETOJaBATEIIEM.

OcHOBHBbIE CBe/IeHHS:

KneTounslii (’kM3HEHHBIIN) LIUKIJI — ATO NEPUOJ CYLIECTBOBAHUS KIETKH C

MoOMeHTa 00pa3oBaHus 10 e€ rudenu wiu AeneHus. [[poaomKuTenbHOCTh KIETOYHOTO IIUKIIA Y
pa3HbIX OPraHU3MOB 3HAUUTENBHO pa3nuyaercs: y mpokapuoT oH autcs \(20\) — \(30\) munyT,
a B KJIETKaX dyKapuoT MoxeT npoaonkatees oT \(10\) mo \(20\) gacos.

KoHnTpoJibHbIE BOIPOCHI:

1. KineTouHbIM IIMKIJIOM Ha3bIBAETCS IEPUOJL OT

1) cunresa JIHK no cunreza PHK

2) NpeCUHTETUYECKON CTaJUU JIO MOCTCUHTETUYECKON

3) BOBHUKHOBEHUSI KJIIETKU B PE3YJIbTATE JICTICHUS J0 €€ ACICHUs
4) CHHTETHYECKOU CTaJIUU JI0 MPECUHTETUYECKON CTaNH

2. Poct ¥ pa3BUTHE KIIETKH, BBINOJIHEHHE KIETKON CBOMX (DYHKIIMI B OpraHu3Me, yIIBOCHHE
XPOMOCOM IPOUCXOJNT B IIEPUOJL, Ha3bIBAEMBI

1) untepdazoit
2) meiio3om
3) MUTO30M
4) OBOT€HE30M



3. [lepuoa uaTepdassl, Bo Bpemst koToporo npoucxoaut yasoenue JJHK kierku
1) npecunternueckuii (Gy)

2) cuaTeTnYecKuii (S)

3) moctcunTeTndeckuii (Gz)

4) metadaza

4. B poriecce MUTO3a U3 OJHOM MAaTEPUHCKON KIETKH 00Opa3yeTcs
1) 8 moYepHHX KIIETOK
2) 4 nouepHHE KIETKU
3) 1 movepHssI KIETKa
4) 2 nouepHHUE KIETKU

5. OuepenHOCTh CTauil B MUTO3€

1) renodasa, nmpodasa, anadasa, meradasza
2) npodasa, anadasa, metadasa, renodasa
3) mpodasa, metadasa, anadasa, Teaodasza
4) metadasa, Tenodasa, nmpodasza, anadasa

6. B anagaze MmuTo3a npoucxoaut

1) pacxoxkaeHre XpoMOCOM K MOJIF0CaM KIIETKU
2) criupanau3aius XpoMocoM

3) pacxoxaeHHe XpOMaTH]I K MOJIF0CaM KIIETKU
4) necriupanan3aiusi XpoOMOCOM

IIpakTuyeckoe 3ansaTue Ne4 (2uaca, 1 cemectp)
Pa3nen 3. Opranusm. PasmHoxeHue 1 HHIUBUIYaTbHOE Pa3BUTHE OPTaHU3MOB.

Tema 3.1. PazMHOXKE€HHE OPraHU3MOB.
IleJsib: BBIICIUTH CYIIECTBEHHbIE TPU3HAKH PA3MHOKEHUSI OPIraHU3MOB.
3aganue:

1 .BelsiBneHNE U onucaHUe NMPU3HAKOB CXOJCTBA 3apOJBIIIEH YeIOBEeKa M IPYIMX MO3BOHOUYHBIX
KaK JI0Ka3aTeJIbCTBO UX 3BOJIOIMOHHOTO POJACTBA.

2. CpaBHMTE XapaKTEPUCTUKU OECIIOJIOTO U MOJIOBOTO THUIIOB Pa3MHOXKEHHUSL.
3anonauTe Tadbnuiy «XapakTepucTHKa THIIA Pa3MHOKEHUSD.

1) KonmuecTBO 0co0€#l 17151 pa3MHOKEHHUSL.

2) Kakoii Tun KJIeToK MPUHUMAET y4acTHe B PA3MHOKEHHH.

3) U3 kaKkux KJIETOK MOSBISIETCS HOBBI OpPraHu3M.

4) buonoruyeckast OCHOBa pa3MHOKEHUS (32 MCKJIIOUEHUEM BBICIINX PACTEHU).
5) CkopocTh yBEUYECHHS] YUCIEHHOCTH OCOOEH.

6) 'eneTnueckrie 0COOEHHOCTH MOTOMCTBA.

7) IlpuunHa nosIBIEHUS] HOBBIX IPU3HAKOB y MOTOMCTBA.

8) IIpucnocoOuTeTbHBIE BO3MOYKHOCTH HOBBIX OpPTaHU3MOB.

9) 3HaueHune pa3MHOKEHUS.

10) CriocoObl pa3MHOKEHUSI.

3. BeimonauTE TECTOBOE 3a/1aHKe. BriOepuTe Tpy NMpaBUIILHBIX OTBETA U3 IIECTH.
1. [Ipu mosi0BOM pa3MHOKEHUU XOPAOBBIX:

1) IpOUCXOUT OMIIOOTBOPEHUE;

2) MOTOMKH SIBJISIFOTCSI TEHETUYECKUMHU KOTIHSIMU POJUTENCH;



3) raMeThl UMEIOT JUIUIOUAHBIA HAOOp XpOMOCOM;
4) MOJOBBIEC KJIETKH 00pa3yrloTCs MyTeM Meio03a;
5) noJIoBbBIE KIJIETKH 00pa3yroTCs yTEM MUTO3a;
6)reHOTHI TOTOMKOB OOBEIMHICT TeHETUUECKYI0 HHPOPMAITHIO 000UX POAUTEIICH;
2. UcTounukoMm pa3HooOpa3us MOTOMCTBA IIPU MTOJIOBOM Pa3MHOKEHUU SIBIISETCS:
1) yaBoeHue XxpoMocoM B uHTep(dase;
2) 0OMEeH yJacTKaMy TOMOJIOTHYHBIX XpOMOCOM B Tipodase I meiiosa;
3) MUTOTHYECKOE JIEIEHUE KJICTOKIPEIIECTBEHHHUL] TAMET;
4) cnydaiiHOE CIIMSTHUE TaMeT MPU OIUIOIOTBOPEHUH;
5) nanumume npodasel, MeTadassl, aHadas3sl U TeT0(asbl B KICTOYHOM IIHUKIIC,
6)cinydaifHOe pacXOKICHHE TBOMHBIX XPOMOCOM IIPH IIEPBOM JISIICHUH MeH03a.
3.YUto xapakTepHO 115 6€CIOI0T0 pa3sMHOKECHHS?
1) MOTOMCTBO UMEET I'eHbI TOIBKO OJJHOT'0 MAaTEPUHCKOTO OpraHu3Ma
2)IOTOMCTBO T€HETUYECKH OTIMYAETCS OT POAUTEIBCKUX OPraHU3MOB
3)B 00pa3oBaHMHU MOTOMCTBA OOBIYHO YYaCTBYIOT JBE OCOON
4)B oOpa30BaHUM ITOTOMCTBA Y4acTBYET OJHA 0COOb
5)pa3MHOKEHHUE YaCTSIMHU BETeTaTUBHBIX OPraHOB
6)B pa3MHOKEHUU yYaCTBYIOT FaMeEThI.
5. UTo XapakTepHO IS TIOJIOBOTO Pa3MHOKECHUS?
1) TOTOMCTBO MMEET T€HBI TOJIHKO OHOI0 MATEPUHCKOTO OpraHu3Ma
2) TOTOMCTBO I€HETHYECKH OTIINYACTCS OT POJUTEIBCKUX OPraHU3MOB
3) B 00pa3oBaHUU TOTOMCTBA OOBIYHO YYACTBYIOT JIBE OCOOH
4) B 00pa3oBaHUU TIOTOMCTBA Y9aCTBYET OJlHA 0CO0b
5) cyuiecTBOBaHHE 000EMOJIBIX KHUBOTHBIX
6) pa3MHOXEHHUE YaCTSIMU BET€TATUBHBIX OPTaHOB
OcHOBHBIE CBEICHUS:

PasmMHOXEHHE — CIIOCOOHOCTh KHMBBIX OpPTraHM3MOB BOCIPOM3BOJUTH ceOe MOJOOHBIX.
Pa3znnyator aBe oCHOBHBIE (OpMBI pa3MHOXKEHHsT — Oecrojoe M TosoBoe. becroibm
Ha3bIBACTCS PAa3MHOKEHHUE, KOTOPOE MPOMCXOAMUT Oe3 oOpa3oBaHus rameT. B HEM ydacTByeT
0JIHa 0COOB, 8 TEHOTHIT TIOTOMCTBA TaKOM K€, KaK Y POAUTEILCKON 0COOH.

PazmMHoKeHNe OPraHnu3MoB - BOCIIpOU3BEIeHHE ceOe MOJOOHBIX.

Becnosoe pa3mHokeHHe - Pa3MHOKEHHUE, OCYIIECTBIIIOIIEECS ¢ YIaCTHEM JIUIIb OJTHOM

ocoOu. BereraTuBHOe pa3MHOKeHHe- Pa3MHO)KEHHE YaCTSMH TeJa WU TPYyIIaMy KIETOK; IPU
HTOM YYacTBYET TOJIBKO OJJHA POJHMTEIHCKasi 0COOb.

ITos10BOE pa3zMHOKeHHE - BOCITPOHM3BEICHHE ceOe IOI00HBIX, IIPONCXOIsIIee, KaK PABHIIO, C
y4acTHEeM JIBYX 0CO0€i B pe3ybTaTe CIUSHUS F'AMET, T. €. KOMYJISAIHUN SHIEKICTKH 1

criepMaTo3ouna.

IapTeHorenes - croco6 MOJI0BOTO Pa3MHOKEHHS, P KOTOPOM 3apOJIBIII Pa3BUBACTCS U3
HEOIJIOAOTBOPEHHOM ANLIEKIETKU

Oniog0TBOpPEHHE - TPOLIECC CIUSHUS AULIEKIETKH CO CTIEPMAaTO30MI0M.
I'amera - nmonoBas KieTka

SlineKJIeTKA - )KEHCKAasI I10JIOBas KIIETKA



YepenoBaHnue MOKOJEHHUI - CMEHA ITOJIOBOTO U OECIOJIOr0 MOKOJICHUH B LIMKJIE Pa3BUTHS
HEKOTOPBIX KUBOTHBIX M PACTEHUM, PA3INYAIOIINXCS CIOCOOOM Pa3MHOXKEHHUSI.

Konbloranus - gopma nojaoBoro mnpoiecca 0e3 ydactus ramer.

KouTpoJibHbIE BONPOCHI:
1.IIpenmyiecTBa U HEAOCTATKU OECIIONIOTO Pa3MHOKEHUSI.
2.Ilouemy mOJIOBOE pa3MHOKEHHE IMOJIYYUJIO HauboJiee IIMPOKOE PaCHpOCTPAHEHUE CpPeau

BBICOKOOPIraHM30BaHHbIX paCTCHI/Iﬁ H )KUBOTHBIX 1O CPABHCHUIO C 0eCII0IbIM paSMHO)KeHI/IeM?

IpakTnyeckoe 3ansitue NeS (2uaca, 1 cemectp)
Paspnen 3. Opranusm. PazMHOXeHUE U MHAUBUYAIBHOE PA3BUTHE OPTaHU3MOB.

Tema 3.2. lnnuBuiyansHOE pa3BUTHE YEIOBEKA.
Llesab: MOBTOPUTH CBEACHHS HHIMBUYaIbHOTO PA3BUTHS YEJIOBEKA.

3amanue:

1. MaauBuyanbHOE pa3BUTHE YEJIOBEKA: KPATKO 00 OCHOBHBIX 3Tamax.
2.BHYTpHyTpOOHBI IEPHUO.T Pa3BUTHSI.
3.IlocTaMOpHOHANIBHBIN OHTOTEHES.

4.ITocnencTBus BIUSIHUS aIKOTOJIsl, HIKOTUHA, HAPKOTUYECKHUX BEILIECTB, 3arpsi3HEHUS CPe/ibl Ha
pPa3BUTHE YEIIOBEKA.

5.IIpencraBieHue yCTHBIX COOOIICHUH C Mpe3eHTAIMEH, ITOArOTOBIEHHBIX 10 TIEPEUHIO
HCTOYHHUKOB, peKOMeHI[OBaHHI)IX HpCHOI[aBaTCJ'ICM.

OcHOBHbBIE CBeJIeHH:

OnToreHes3 (BUBOT€HE3) — 3TO UHIUBUAYATbHOE Pa3BUTHE OPraHU3Ma KUBOTHBIX U YETIOBEKa,
COBOKYITHOCTb IOCJIEIOBATENLHBIX MOP(HOIOTUYECKUX, (PU3MOTOTHIECKIX U OMOXUMUYECKUX
npeoOpa30BaHMi, MPETEPIIEBAEMBIX OPTAaHU3MOM OT MOMEHTA 3aPOXKICHUS 10
busmonornueckoit cMmeptu. UHAUBUAYaJIbHOE Pa3BUTHE YeJI0BEKA — JTO pa3HOOOpa3HbIe
W3MEHEHUS, TPOUCXOISIINE C OPraHU3MOM OT MOMEHTA 3a4aTus 10 CMEPTH, IIEPEXO U3 OJJHOIO
coCTOsHMS B Apyroe. EnunHunieit pocta u pa3Butus opranusma sipisiercs kierka. GopmupoBanue
YCJIIOBCKA HAYHUHACTCA C npouecca CIINSHUA TallJIONIHBIX ITOJOBBIX KJIICTOK (HﬁHeKHeTKH 158
criepMaTo30m1a, 00pa30BaHUs OJTHON JUTUIOUTHON KJIETKA — 3UTOTHI).

WNHauBHyabHOE pa3BUTHE OPraHU3Ma YEJIOBEKa HAUMHAETCS C MPOIEecca OTIOJOTBOPEHHUS.
SIALIEKIIETKU CO3pEBAlOT B OpraHu3Me KEHIIUHbBI KaX bl Mecsll. B cepeauHe MEHCTPYyallbHOTO
LUKJIA TPOUCXOUT OBYJIALIMS U AUIEKIETKA HAYMHAET CBOM HEMPSMOU IMYTh B MATKYy.

CHepMaTOSOI/I,Z[I)I nmomnagarT B OpraHyU3M KCHIIHUHBI BO BPEMs IMOJIOBOI'O aKTa. OHJ'IOI[OTBOpeHI/IC


https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs0
https://bingoschool.ru/manual/chto-takoe-individualnoe-razvitie-cheloveka-i-kakie-u-nego-stadii/#cs1
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Yare BCEro MPOUCXOAUT B MATOYHOM TpyOe. 3UroTa MpOXOAUT Pl TOCIICIOBATEIHHBIX
JielIeHuH, 1 o0pa3yercst SMOpHOH.

KouTtpoJibHbIe BONPOCHI:

1.Ilepeuncnuth nepuopl BHYTpUYTPOOHOTO pa3BUTHS (3a4aTHE - POXKICHUE).

2. IlepeuncnuTh MEPUOIBI MOCTHATAIBLHOTO Pa3BUTHS (OT pokaeHHS 10 21-25).

3. Ilepeunciuts niepuoAp! 3pesioro pa3BuTus ( 0121-25 1o GuU3noIoruIeckon cMepTH).

IIpakTnyeckoe 3ansitue Ne6 (2uaca, 1 cemectp)

Pa3gen 4. OCHOBEI T€HETUKU U CEJIEKIINHU

Tema 4.1 OcHOBBI Y4EHUSI O HACIIEICTBEHHOCTH U U3MEHUYUBOCTH

Henanb: cocTaBieHne NpoOCTENIIEN CXEMBbI Ha CKPELIMBAHNE U PEIICHNE 3aa41 Ha
MOHOTHOPHUIHOE U TUTHOPHUIHOE CKPEIIUBAHUS, BHIABICHUE BIUSHUS MyTareéHOB Ha
OKPYKAIOIIYIO CPELy.

3aganue:

l.I'eneTnka — HayKa O 3aKOHOMEPHOCTSIX HACJIEICTBEHHOCTU U U3MEHYMBOCTH OPTaHU3MOB. [,
Menenb — OCHOBOIIOJNIOKHHUK T€HETHKH.

2.CocraBieHue MPOCTEHIINX CXeM MOHOTHOPHIHOTO M TUTHOPHUIHOTO CKPEIMBaHUS.

OcHOBHBIE CBeICHUA:

Monozcubpuonoe ckpewusanue — 3mo ckpewusanue, 8 KOMopom HabIOIEHNE BEIETCS TOIbKO
110 OJTHOMY MIPU3HAKY, T.€. OTCIEKUBAIOTCS aJIEJIU OJTHOTO I'eHa.

Huzubpuonoe ckpewueanue — smo ckpewusanue, 8 KOmopom HabI0IeHIe BEAETCS 10 ABYM
IIPU3HAKAM, T.€. OTCJICKUBAIOTCS AJUIEIHU IBYX I€HOB.

['eneTnueckue 0603HaUYEHUS:
P — pogutenu; F — mOTOMCTBO, YHCIIO yKa3bIBAET HA MOPSAIKOBBII HOMED MoKosieHus, F1, F2.

X — 3HaUOK CKpEIIUBaHUSA, MY>KCKHE 0COOH, JKEHCKHE ocoou; A, a, B, B, C, ¢ — OT/IeTTbHO B3SIThIC
HAaCJIEICTBEHHbIE TpU3HaKku. A, B, C — TOMUHAHTHBIE AJJIENN T'€Ha, a, B, C — PELIECCUBHbBIC
aJuleNiv TeHa. Aa — FeHOTHII, TETEPO3Ur0Ta; aa — PELECCUBHAS TOMO3UT0Ta, AA — JOMUHAHTHAs
TOMO3HUIOTA.

Knaccnueckum IMpuMEpoM MOHOI‘I/I6pI/I,Z[HOFO CKpCHIUBAaHUA ABJIACTCA CKPCUIMBAHUC COPTOB
Tropoxa € XKCJIThBIMU U 3€JICHBIMU CEMEHAMM: BCC ITIOTOMKH UMCIIU KEJIITBIC CEMCHA. MGHJICJ'II)
IMPpUIICIT K BBIBOAY, UYTO Y FI/I6pI/IIIa MEPBOTro MMOKOJICHUA U3 Kaxgoi mapbl AJIbTCPHATUBHBIX
IMPU3HAKOB NPOABIIACTCA TOJIBKO OJWH — aOMuHCleHbllZ, a BTOpOﬁ —peueccu@%zd — HE
Pa3BHUBACTCA, KaK OBI HiCUE3aeT.

P AA * aa — pooumenu (yucmole 1unuu)

A, a — eamemvt pooumeneti



Aa — nepsoe noxonenue 2ubpudos

OTa 3aKOHOMEPHOCTh ObllIa Ha3BaHa 3aKOHOM €IMHO00pa3usi THOPUI0B IEPBOTO MOKOJICHHS WU
3aKOHOM JIOMHUHHPOBAHUSL.

KonTposabHbIe BONPOCHI:
1. Uto Takoe MOHOTHOPHUIHOE U TUTHOPHIHOE CKpelIHBaHuE?

2. Kakue renerndeckrne 0003HAYCHUS HCIIONIB3YIOT JUIsl CXEMAaTHYHOTO H300pasKeHUs
CKpeIlMBaHUs?

3. Uto Takoe MmyTauus?

4. Kakue kaccbl MyTareHOB CyLLIECTBYIOT?

IpakTnyeckoe 3ansitue Ne7 (2uaca, 1 cemectp)

Pa3znesn 4 OcHOBBI T€HETUKHU U CEIEKIIUH.

Tema 4.2 OcHOBBI CeJIEKIIMHM PACTEHUM, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

Lesb: MOBTOPUTH CBEACHUS O CENEKIIMN PACTEHUM, d)KUBOTHBIX U MUKPOOPTaHU3MOB.
3ananue:

[TpoBeps cBoM 3HaHUS 110 TeMe «OCHOBBI CEIEKIIMH PACTEHU, )KUBOTHBIX U
MHUKPOOPTaHU3MOBY.

3aganue Ne 1.

BceraBbTe nponyunieHHbIe C10Ba.

B paitonax Cpenneit A3uu , Kak IpearonaraiT, BliepBbie ObUTH OJOMAaITHEHBI , aB
Maitoit Asuu

[Ipenok KpymHOTo poraToro CKoTa BIIEPBBIEC OJIOMAIIIHEH B psijie obnacteit EBporbl, a
MPEIOK IOMAIIIHEN B crensix [IpuuepHoMOpbs.

3aganue Ne 2.

3aKoHUYNMTE NPeAJI0KEeHHe.
2.1. buorexHonorus — 370 ...

2.2. HCJIL HCPOACTBCHHOI'O CKPCIIMBAHUA - ...

OcHOBHBIE CBEICHUS:

Cenektus (0T jaT. — BBIOOP, OTOOP) — 3TO HAyKa O IMYTAX U METOJIaX CO3AAHUS
HOBBIX H YIIYUIIIEHUS YXKE CYIIECTBYIOIIUX COPTOB KYJIbTYPHBIX PACTEHUI, TOPOJI JOMAITHHX
KMBOTHBIX U IITAMMOB MUKPOOPTaHWU3MOB C ICHHBIMHU JI IPAKTHUKU ITIPU3HAKAMHU U
CBOMCTBaMH.

3aaun ceIeKUUU BBITEKAIOT U3 €€ ONPEIEICHNUS — JTO BBHIBEJACHHE HOBBIX U
COBEPILCHCTBOBAHUE YK€ CYILECTBYIOIIMUX COPTOB PACTEHUM, IIOPOJ ) KUBOTHBIX U IITAMMOB
MHUKPOOPraHu3MoB. COpTOM, MOPOAOH U IIITAMMOM Ha3bIBAIOT YCTOMUUBYIO TPYIIITY



(monmynsALuIO) )KUBBIX OPraHU3MOB, UICKYCCTBEHHO CO3/IaHHYIO YEJIOBEKOM U MMEIOLIYIO
orpezieNieHHbIE HACJIEICTBEHHbIE 0COOCHHOCTH.

Bce ocoOu BHYTpH OpOIBI, COpTa U IITaMMa UMEIOT CXOJIHbIE, HACIIEICTBEHHO
3aKperyieHHbIe Mopdosiornyeckue, PU3noaoro-OMOXUMUYECKUE U XO3SHCTBEHHbIC IPU3HAKHU U
CBOWCTBA, a TAK)KE OJHOTUITHYIO PEaKLUIO Ha (pakTophl BHEIIHEH cpeibl. OCHOBHBIMU
HAIPABJICHUSMU CEJICKIIMU SBIISIOTCSA:

1. BbICOKAs ypOXKailHOCTb COPTOB PACTEHUM, IUIOJOBUTOCTb U MIPOIYKTUBHOCTb IIOPOJL
JKUBOTHBIX;

2. KauecTBO MPOIYKIUU (HalIpUMeEp, BKYC, BHEIIHUMN BUJI, JIEKKOCTb IUIOZ0B U OBOLIEH,
XUMHUYECKHUH COCTaB 3epHa — coJiep:kaHue OerKa, KJICHKOBUHBI, HE3aMEHUMbBIX AMUHOKUCIIOT U
T. 1.);

3. ¢u3HoNOrNUecKre CBOMCTBA (CKOPOCHENOCTh, 3aCyX0YCTOMYHBOCTb,
3UMOCTOMKOCTB, YCTOHYMBOCTD K OOJIE3HIM, BPEIUTEISAM U HEOIaronpusTHEIM KIMMATHYECKUM
YCIIOBUSIM);

4. IHTEHCUBHBIN MyTh pa3BUTUs (Y PACTEHUN — OT3BIBUMBOCTH HA y100pEHUS, 1OJIUB,
a 'y )KMBOTHBIX — «OIUIaTa» KOpMa u T. I1.).

KonTposabHbIe BONPOCHI:

1. OT yero 3aBUCHUT yCIeX CEIEKIMOHHON pabOThI?
2. 1514 9ero npuMeHSI0T THOPUANU3AIIHIO C MTOCIETYIOIUM 0TO0pOM?

3. Kakoii cioco0 cBsi3aH ¢ BHEJPEHUEM B OaKTEPHAIBLHYIO KJIETKY OIMPEICIICHHBIX TEHOB, B TOM
YHCIIE ¥ TEHOB 4eJIoBeKa?

IMpakTunyeckoe 3ansitue Ne§ (2uaca, 1 cemecrp)

Pa3nen 5 [Ipoucxoxkaenue u pa3BUTHE KU3HU HA 3emiie. DBOIIOIHMOHHOE YUCHUE.

Tema 5.1 [IpoucxoxaeHre U HadanbHbBIE ITAIbl PA3BUTHS KHU3HU Ha 3emIie.

Heab: onpeneanTs 3aBUCKMOCTD IBOJIIOLIMOHHBIX U3MEHEHUH B OPraHU4eCKOM MUPE OT
M3MEHSIOIINXCS YCIOBUN Ha 3eMIle.

3ananue:

BbIsBUTE TTIaBHBIE COOBITHS, MPOUCXOIAIINE B PA3HBIE 3PbI U TIEPUOJBI Pa3BUTHS
OpPTraHUYECKOT0 MUPA, apOMOP(O3bI, BOSHUKIIIKNE B PACTUTEIILHOM U )KUBOTHOM Mupe. Pa3BuBaTh
HaBBbIKHN pa6OTI)I CO 3By4YalIuM TCKCTOM, aHAJIM3UPOBATHL €r0, ACJIaTh BEIBOJBI, 4 TAKXKEC
pa3BUBAaTh BHUMaHHUE U KPUTHUUYECKOE MBITILIICHUE.

[IpoucxoxkaeHne 1 HadallbHbIE ATAINBI PA3BUTHS )KU3HU Ha 3eMUIE.
1.KuBoe oTnmuaeTcs oT HEKHUBOTO:

a — COCTaBOM HEOPraHUYECKUX COEIUHEHI

0 — HAIMYMEM KaTallu3aTopoB

B — B3aMMOJICVCTBUEM MOJIEKYII IPYT C IPYrOM

I — 0OMEHHBIMH ITpOLIECCaMH, 00€CTIEYMBAIOLTUMH MTOCTOSIHCTBO CTPYKTYPHO- (DYHKIIMOHAIbHOM
OpraHU3aIi CUCTEMBI



2. [lepBbIMY )KMBBIMH OpTaHU3MaMH Ha HallleH 1iaHeTe ObLTH :
a — aHa’poOHbIE TeTepOTPODHI

0 — a’poOHBIEe TeTepPOTPOPHI

B - aBTOTPO(BI

T — OPraHU3MBI-CHUMOHOHTBI

3 I'mnore3a — 31O

a — JIOTHYECKOe 0000I1IeHre OIbITa

0 — HAYYHO TTOCTABJICHHBINA OIBIT

B — HAYYHOE MPETOI0KEHUE

I' — U3y4CHHE U3MEHEHUH, POUCXOIAIINX B IPUPOJIC

4. Bruonornyeckom CUCTEMON HA3bIBAIOT
a — OpraHbl )KMBOI'O OpraHu3Ma
0 — HECKOJILKO PSIJIOM PACIIOJIOKEHHBIX OPTaHOB
B — 00BEIMHEHNE OTHOPOJIHBIX KJIETOK
r—OMOJIOTUYECKUE OOBEKTHl Pa3HOW CTEIEeHU CII0KHOCTH, HMMEIOIINE HECKOJIbKO YPOBHEU
OpraHu3alu

5. Xumu4deckast HBOJIIOIUS Ha IpeBHEH 3emiie 3aBepIIniiach
a — aOMOTreHHbIM CHHTE30M OMOJOTHYECKHX MOHOMEPOB
0 — 00pa3oBaHUEM TOJUTICIITHIOB
B — CHHTE30M OMOMOIUMEPOB
T — CIIy4aifHO BO3HUKIINM OOBeTMHEHHEM OCIKOB U HYKJICMHOBBIX KHCIIOT
6.0meiThl JI. [lacTtepa nokaszanu BO3MOKHOCTb
a — CaMO3apOXKICHHS KU3HH
0 — MOSIBJIEHUS )KUBOT'O U3 KUBOT'O
B — 3aHECEHUS «CEMSTH JKU3HI
I — OMOXMMHMUYECKON IBOTIOIMU
7.451s1 GMOIOTNYECKON IBOTIOIMU Ha 3eMJI€ PENIAloIlyI0 POJIb ChITpaId KOCMUYECKHE,
IUTaHETapHbIE U XMMUYECKHE YCIOBUs, 00€CTICUNBIINE HAINYHE BOJIBI:
a — B ra3000pa3HOM COCTOSIHUH
0 — B TBEPIOM COCTOSIHUU
B — B )KMJIKOM COCTOSIHUU
T — B BUJIE BOAHOH «pyOaIikm, OKpyKaromeid OpraHnuecKue MOJICKYIIbI
8.I10710BBIM IIpOIIECCOM B UCTOPUM 3€MJIH MEPBBIMH 00J1a1aJIu:
a — MPOTOOHOHTHI
0 — a’poOHbIe OaKTEepHH
B — DYKapHOTHI
I — IPOKAPHOTHI
9.IlepBbIe yKapHOTHI, AABIITHE HAYATIO )KUBOTHBIM, MTOJTyJalld SHEPTUIO, HEOOXOIMMYFO TSI
KHU3HEIEATEIIbHOCTH
a — o0pazys nupodocdar
0 — MOrJI0TUB a3pOOHbIE OaKTepUU
B — «3AKJIFOYUB COI03)» C MEPBHYHBIMU (POTOCHHTETUKAMHU
' — HCIIOJIB3Ysl YNIbTpadrosieToBOE U3TydeHHE

[TpoucxoxaeHne u HauaabHbIE ATAIbI )KU3HU Ha 3emJie (2 BapHaHT)
1.CornacHO TEOpUH CAMOIIPOU3BOIBHOTO 3aPOKACHUS JKU3Hb:
a — BO3HUKAJIa HEOJHOKPATHO U3 HEKUBOTO BEILECTBA
0 — 3aHeceHa Ha Hally IUIAaHEeTY U3 BHE
B — ObLIa CO3/1aHa CBEPXBECTECTBEHHBIM CYIIIECTBOM B ONPEACIEHHOE BpeMs



I — BO3HUKJIA B PE3YJIbTAaTe MPOIECCOB, MOAUYUHSIONINXCS (PU3MUECKUM U XUMUYECKUM 3aKOHAM
2.0xonuarenbHO B 1861 r. 10Ka3a1 ONBITHBIM TYTEM HEBO3MOKHOCTD MOSIBJICHUS )KMBOTO U3
HEXHBOTO

(abuorenes) Ha 3emiie:

a—®. Penu B — A. JleBeHryk
6 — JI. Tlactep r — JI. Cnayutaguanu
3. BriepBbie B 1924 r. BricKa3as Mpeanoiokenne 00 aOMOreHHOM TPOUCX 0K ICHUN
OpPraHUYECKUX
BEIIECTB Ha 3eMJie U CPOPMYIHUPOBAI KOAIIEPBATHYIO TUTIOTE3Y:
a— Jx. Xongein B — C. Mumep
0 — A. Onapun r — JIx. bepHan
4. CoriacHo COBpPEMEHHBIM MPECTABICHUSM, HEOOXOUMBIMU 11 BOSHUKHOBEHUS KU3HU HA
3emie SIBISUIUCH:
a — onpeAenéHHbIe XUMHUUECKHUE COSTMHEHUS M OTCYTCTBUE Ta3000pa3HOro KUCIOPOoaa
0 — HATMYKEe UCTOYHUKA SHEPTUH, ONIPEICIIEHHBIC XUMUYECKIE COSTMHCHUS U OC3TPaHUIHO
JI0JITOE BpeMsI
B - O€3rpaHUYHO JIOJTOE BPEMS, ONPEACIEHHBIC XUMIUICCKHE COCIMHEHUSI U OTCYTCTBUE
razo00pa3HoOro KUcIopoa
T - OonpeAeN€HHbIC XUMHUSCKHUE COCTUHEHUS, HATMYNE UCTOYHNKA YHEPTHH, OTCYTCTBHE
razo00pa3HoOro KMcIopoaa, 6e3rpaHUYHO JI0JITOE BPEMsI
5. CamMonpou3BOIBHOE 3apPOKIACHHUE KU3HU Ha 3e€MJI€ B Hallle BpeMs IIPEICTaBISAETCS
MaJOBEPOATHBIM IIOTOMY, UTO:
a — Ha 3eMJIe CIIMIIKOM MaJIO JICHCTBYIOMIMX BYJIKAHOB
0 — He xBaTaeT ynbTpaduoIeTOBOIO U3ITyUeHUs, YTOOBI 00ECTIeYUTh MPOoIlecC IHEPTUEHt
B — JJICKTPHYECKAst aKTUBHOCTH aTMOC(hEPHI SBISETCS] HEOCTATOUYHOM JIJISl CHHTE3a
COCIMHEHU I
I' — XUMAYECKUE COSTUHEHMSI, U3 KOTOPBIX MOTJIa ObI BOSHUKHYTH )KH3Hb, MTHOBEHHO OBLITH
OBl OKHMCIIEHBI UJTH MOTJIONIEHBI CYIIECTBYIOIIMMH OpraHU3MaMu
6. CormacHo KoariepBaTHOM rUIIOTE3€, KoallepBaThl 00JIagali CBOMCTBAMU )KUBOTO IMOTOMY, YTO
OHH:
a — COCTOSUIH U3 OEJNKOBBIX MOJIEKYJ U U30MpaATENIbHO MOIJIOIIAIN BEIIECTBA
0 — o0naganu crmocoOHOCTHIO K BOCITPOU3BOJICTBY U CAMOOOHOBIICHHIO XMMUYECKOTO COCTaBa
B — N30MPATENILHO MOTJIONIAIN BEIIECTBA, YBEIIMIUBAIHN CBOM 00BEM M pacnaaiuch Ipu
onpeAeNEHHBIX YCIOBUIX Ha Ooyiee MENKue
' — pearupoBaJid Ha U3MEHEHNE XHMUYECKOTO COCTaBa OKPYKAIOIIEeH Cpe/bl M CaMU BBLACIISIIN
COCJIMHEHMS, U3MEHSIONINE €
7. IlepBbie )XKUBbIE OPTAaHU3MBI (IIPOOUOHTHI ), MOSBUBIITHECS HA 3eMIIe, IO CIIOCO0Y MUTaHUs ObLTH:
a — aHa’pOOHBIMHU TeTepoTpodamMu B — a’pOOHBIMU XeMOTpodamu
0 — anaspoOHBIMU (hoTOTpODamu I — a3pOOHBIMH TreTepoTpohamMu
8.CornacHo Teopun OHOXMMHYECKOM IBOJIOIUY KU3Hb:
a — CyIlleCTBOBaJIa BCer/a
0 - BO3HUKAJIa HEOJHOKPATHO M3 HEXKUBOTO BEIIECTBA
B - 3aHECCHA Ha HaIly IUIaHEeTy U3 BHE
T - BO3HUKIIA B PE3y/IbTaTe MPOLIECCOB, MOAUUHSIIONNXCSA (PU3HUECKUM U XUMUYECKUM
3aKOHAM
9. CornacHo TeOpUN MNaHCIEPMHUH KU3Hb
a - BO3HHMKAJIa HEOTHOKPATHO U3 HEXKUBOTO BEIIECTBA
0 - 3aHeceHa Ha Hally TUTAHEeTy U3 BHE
B - OBbLJIa CO3/1aHa CBEPXBECTECTBEHHBIM CYIIECTBOM B ONpPEICTIEHHOE BpEMSs
T - BO3HUKIIA B PE3YyJIbTAaTE MPOLIECCOB, MOAUMNHSIONNXCS (PU3MUECKUM U XUMHYECKHM
3aKOHAM



OcHOBHBIE CBEICHHS:

Beck nepuo/ cymecTBoBaHuUS KU3HN Ha 3eMJyle MOKHO pa3/ieuTh Ha 2 Meprojaa: J0KeMOpuii,
WM KpUIITO30M (IepBUYHBINA niepuo/, 3,6 10 0,6 mupx ner), u panepo3oii. Dtu 2 nepuoaa
pa3BUTHUS KHU3HU MPUHATO JEIUTH HA Oosiee Menkue — 3pbl. Kpunro3oii Bkitovaer B ceds
apXencKyIo (IpeBHSS )KU3HB) U TPOTEPO30MCKYIO (MIepBUYHAS KU3HB) 3pbl. DaHepo3oi
BKJIIOUYAET B ce0s NAJIE030MCKYIO (JIPEBHSS )KU3Hb), ME3030MCKYIO (CPEAHSIS )KU3Hb) U
KalfHO30MCKYIO (HOBas )KM3HB) IpbL. | paHUIIBI MEXKTY d9paMH — 3TO TII00ATBHBIE BOJTIOIMOHHBIE
coObITHSI, BRIMUpaHUs. B cBOIO ouepeb 3pbl JeNATCS Ha IEPUOADI, IIEPUOJIBI - HA STTOXH.
Hcropust pa3BuTHA )KU3HU HA 3eMJI€ CBsI3aHa HEMOCPEACTBEHHO C U3MEHEHHSIMU 3€MHOU KOPBI U

KJIMMarta IIJIaHEThI.

CywectByer 5 3p:
1. Apxeiickas.2, IIporepo3oiickas, 3. [laneo3oiickas, 4. Me3o3olickas, 5. KaiiHo3olickasi.

Henenune uctopun 3eMJIM HA 3PbI U TIEPUOJIBI AA€T MPEACTaBICHUE 00 0COOEHHOCTIX
pa3BUTHSI XKM3HH HA IUIAHETE B pa3HbIC BPEMEHHbBIE IIPOMEKYTKH. Y YCHBIC BBIICISIFOT 0CO00
3HAYUMBIC CO6I)ITI/I$[ B q)OpMI/IpOBaHI/II/I SKU3HU Ha 3eMIIE B OTACJIbHBIC OTPC3KKU BPEMCHHU —
9PbI, KOTOPBIE JIEJIATCS HAa TICPUO/IBI.

I[IpakTuyeckoe 3ansiTue Ne9 (4 yaca, 2 cemecrtp)
Pasnean 5 IIpoucxosxenre u pa3BUTHE KU3HU Ha 3eMJiie. DBOIIOIMOHHOE yUeHNE

Tema 5.2 Victopus pa3BUTHsI SBOJIIOIMOHHBIX HJICH.

IIe.m,: OIIPECACIIUTL 3aBUCUMOCTH 3BOJIFOIUMOHHBIX U3MEHEHHUH B OpraHu4e€CKOM MHPEC OT

M3MEHSIOIINXCS YCIIOBUN Ha 3emiie.
3amanmne:

1.BeIsIBHTH I1aBHEIS CO6BITI/I$I, MPOUCXOAAIIHNE B PA3HLIC SPbI U IICPHUOABI PA3BUTHUA
OpTraHHU4Y€CKOro Mmpa, apOMop(bosm, BO3HHUKIINEC B PACTUTCIIbHOM U JKUBOTHOM MHUPC. PazBuBath
HaBBIKH pa6OTBI CO 3By4YalIuM TCKCTOM, aHAJIM3UPOBATHL €r0, ACJIaTh BEIBOJBI, 4 TAKXKEC

Pa3sBUBaThb BHUMAHUC U KPUTUUYCCKOC MBIIIJICHUEC

Z.HpeHCTaBHCHI/Ie YCTHBIX COO6IJ.[€HI/II>1 C npeseHTauI/Ieﬁ, MMOATOTOBJICHHBIX 1O MEPEYHIO UCTOYHUKOB,

PEKOMEHAOBAHHBIX MPEIIOAaBaTCICM.

OCHOBHbBIE CBeJICHHSA:



e B mosnnem apxee (6osee 3,5 Mapa. JI€T Ha3a) HA THE HEOOJIBITUX BOJTOEMOB HITH
MEJIKOBOJIHBIX, TEIUIBIX U OOTraThIX MUTATEIbHBIMU BELIECTBAMU MOPEN BO3HHUKJIA )KU3Hb
B BU/I€ MENIbYAUIINX IPUMHTHUBHBIX CYIECTB — IPOTOOMOHTOB, KOTOPBIE ITUTAIHUCH
TOTOBBIMH OpPraHUYECKMMHU BEIIECTBAMH, CUHTE3UPOBAHHBIMU B X0J1€ XUMHUECKON
HBOJIIOIHH, T. €. OBLIH reTepoTpOodaMu.

o IlepBblif mepuoa pa3BUTHSA OPraHUYECKOTO MUpPA Ha 3eMile XapaKTepU3yeTcsl TeM, YTO
NEPBUYHBIC KUBBIE OPraHU3MBbI OBUIH aHAIPOOHBIMU (KWIIH O€3 KUCIopoa), MUTAIUCh U
BOCIIPOM3BOAMIIMCH 32 CUET “‘OpraHMYecKoro O0yJiboHa”, BO3HUKILEr0 U3 HEOPIraHUYECKUX
CUCTEM.

o Hexkotopsie mpocTbie coemHeHNs 001aJat0T CIOCOOHOCTBIO NOMIIOIIATh CBET, €CIIM OHU
BKJIIOYAIOT B CBOW COCTaB aTOM MarHus (Kak B XJ0poduie). YIOBICHHAS TAKHUM
00pa3oM CBETOBas SHEPIHsI MOXKET OBbITh UCIIONIb30BaHa [yl YCUIIEHUs peakluii OOMeHa,
B YaCTHOCTH, JJIs1 00pa30BaHMsI OPraHUYECKHX COEAMHEHHH, KOTOpbIe MOTYT CHavyasa
HaKaIUIMBaThCs, a 3aTEM PACIICIUIAThCS C BBICBOOOKACHHEM 3Hepruu. Ha stom nmytu u
Ies mporece oopazoBanus xiopodmnia u GoToCHHTE3A.

o ®DorocuHTe3 0OecreunBaeT OpraHu3My noxydeHue Heooxoaumoi sueprun or ConHua u
BMECTE C TEM HE3aBUCHUMOCTb OT BHEIIHUX MUTATEIbHBIX BEIIECTB. Takue opraHu3Mbl
Ha3bIBAIOTCS aBTOTPOPHBIMU

e C “KucnopogHoi peBoIOLUEN” CBsI3aH U IEpeX0 OT IPOKAPUOTOB K dyKaproTam. Y
sykapuortoB /IHK yxe coOpaHa B XpOMOCOMBI, @ XpOMOCOMBI COCPEJOTOUYEHBI B sI/Ipe
KJIETKU.

o JlanpHeiiast 3BOJIIOLMS 3YKapUOTOB ObliIa CBsSI3aHA C pa3/elIieHUEeM Ha paCTUTENIbHbIE U
YKUBOTHBIE KJIETKH. DTO pa3/ieJIeHHe IPOU30LLIO EIle B IPOTEPO30€, KOria MUp ObLI
3acelieH OJHOKJIETOUHBIMU OPTaHU3MaMH.

e CrenyromuM BaXHbIM TAllOM Pa3BUTUS )KU3HHU U YCIIOKHEHUS ee popM ObLIO
BO3HUKHOBeHHE npuMepHO 900 MIIH. JIeT Ha3aj MoJIOBOro pa3MHOXkeHHUs. [looBoe
Pa3MHOKEHHE COCTOUT B MexaHu3me cinsinusg JJHK n1Byx mHIAWBUIOB M MOCIEAYIOIIETO
nepepacnpeesieHns TeHETUYECKOr0 MaTepralla, Ipd KOTOPOM ITIOTOMCTBO IOXO0XKE, HO HE
UJCHTUYHO POJIUTEIISIM.

KounTtpoabHbie Bonpochl:

1.Hayunyro Teoputo 3BOIOINY KHUBOI npupoabl cosznai: a) H.M.Basunos ,0)XX.b.Jlamapk, B)K. JInunneii,
r)4. [lapBuH.

2.K pe3ynbraTaM 3BOJIFOLIMH OTHOCUTCS: a)€CTECTBEHHBIN 0TOOP, O)UCKYCCTBEHHBIN 0TOOD,

B)BU000pa30BaHue, T) HACIECICTBEHHOCTb.

IMpakTnyeckoe 3ansitue Nel0 (4 yaca, 2 cemecrtp)
Pa3nea S [Ipoucxoxnenue u pa3BUTHE )XKU3HU HA 3eMile. DBOJIIOLIMOHHOE YUYEHUE.

Tema 5.3 Muxpo3BoTOLHUS ¥ MAKPO3BOJIFOLIHS.
eJsib: TOBTOPUTH CBEACHUSI O MUKPOIBOIIOLUS X MAKPOIBOJIFOLIUSI.

3amanmue:

3amaaneNel 3amoaHUTE TAOIHILY:

HasBanue kpurepus Buna B uewM 3akmroyaercs B 4yem He aGCOMIOTHOCTD




KpUTEPHUSL.

Mopdoduznonornyeckuii CX0aCcTBO 0CO0€CH MO CTPOCHUIO U
busnonoruu

HNmeroTcst BUABI-IBOMHUKY,
BHCIIHEC OJMHAKOBBIC, HO
HHUKOTIa He
CKpEIIUBAIOIIHNECS.
HMeroTcs moauTHIINYECKHE
BUJIBI — C HECKOJILKUMU
Pa3INYaAIOIIUMHUCS
(denorunamu; MHOTHE BUIBI
HMEIOT SIPKO BBIPAYKEHHBIIN
MOJIOBOM TUMOPGHU3M —
OTJIMYHS CaMI[OB OT CaAMOK.

buoxumuueckuit OOIHOCTh CTPOCHUS OEIIKOB U
HYKJIEMHOBBIX KHUCIIOT.

Pazurie BUJbBI UMCIOT OYCHDb
6OJ'H>IJ_IYIO CTCIICHb
CXoacCTBa.

[MuToreneTnyeckuin CX0ACTBO UKcCa U CTPOSHUS
XPOMOCOM.

Pa3urie BUJbBI HUMCIOT OYCHb
6OJ'H>IJ_IYIO CTCIICHb
CcXoacCTBa.

['eorpaduyeckuit [TpoxuBaHuE HA OJTHOM TEPPUTOPUU —
apease.

Cy1ecTByIOT BUIBI-
KOCMOIIOJIUTEI, OOUTAIOIIHNE
IIOBCEMECTHO, U BUJIBI C
pa3opBaHHbBIM apeajioM.

DKOJIOTUYECKUI CxocTBO 0c0o0€i BUIOB B
MOTPEOHOCTAX M 00pa3e )KU3HHU.

BHyTpu nonynsuuu MoryT
OBITh TPYIIIIHI,
pasnuyaromuecs mno
MUTaHUIO, BPEMEHU
AKTUBHOCTH H T.JI.

I'eneTnyeckuit Crooco0HOCTE 0cO0eH BUIa
CerHII/IBaTI)Cﬂ U a1aBaTh IJIOJOBHUTOC
[IOTOMCTBO.

CkpeniuBaThbCs U 1aBaTh
MMOTOMCTBO MOTYT OCOOH,
OTHOCSIIINECS K PA3HBIM
BUJIAM.

3aganueNe 2: OTBETUTH HA BONPOCHI.
1. YkaxkuTte npuMep NposiBICHUs UANOANANTALNN Y PACTEHUH.

1) BO3HMKHOBEHHE CEMEHHU y TOJIOCEMEHHBIX

2) BO3HUKHOBEHHE TUI0/a Y IIBETKOBBIX

3) BO3HHKHOBCHHUC HCKTAPHUKOB JJIsI ITPUBJICUCHHA HACCKOMbBIX
4) nosiBinenue poTocuHTE3a

2.Pa3BuTHe Ha Telle OTAEIBHBIX JIOACH OOJIBIIOro KOJIMYECTBA COCKOB HA3bIBAIOT

1) apomopdozom

2) perenepanuei

3) aTaBU3MOM

4) uanoaganTanuen

3.0co6u 00BeIMHSAIOTCS B O/IHY MOITYJIALUIO HA OCHOBE




1) KOHBepreHIUn

2) OOIIHOCTH ITUTAHUS

3) ux poiu B OMOTreo1eHo3e
4) cBOOOJTHOTO CKpEelTBaHUS

4. YKaxure HaIpaBJICHHUEC 5BOJIFOIIHHU, KOTOPOC IMMPUBCIIO K BO3PACTAHUIO YUCIICHHOCTH MHOTUX
BHUJI0B KOCTHBIX pr6.

1) apomopdo3

2) nereHepanus

3) GuosoruuecKuit mporpece
4) GuonoruYecKuit perpecc

5.B mporiecce 9BOIIONNY TTAPa3UTHUECKUI 00pa3 )KU3HU OPraHU3MOB IPUBOJIUT K

1) NOBBILIEHUIO UX YPOBHS OpraHU3aluu
2) pe3KoMy YIPOUIEHUIO UX OpTraHU3ALNH
3) MeJIKUM MPUCTIOCOOTICHUAM

4) ©X BBIMUPAHHUIO

3aganue Ne3 Ilpoiitu Tect

1. 13 nepeuncnenHsix oprann3smoB HE MoxeT 3BoIIOIIMOHNPOBATH:

1) camka maenbl

2) muessl B yiIbe

3) mapa ronyoeit
4) mabopaTopHasi KOJIOHHsI OaKTepHid

2. OCHOBHOM MPUYMHOM JTsI BBIZIENIEHUS TPYIIIBI 0COOEH B MOMYIISIIIUIO SBIISICTCS:
1) BHEIIHEE OTJIMYKE TPYIII APYT OT Apyra

2) BHyTpEHHUE OTJINYHUS TPYMI IPYT OT Apyra

3) u3osALMs rpynn Ipyr OT Apyra
4) HeCcKpemMnBaeMOCTh YJICHOB IPYII IPYT OT Apyra

3. UToOBI C yBEepEHHOCTBIO PEIINTh, OTHOCSTCS JIM JIBA BHEIIHE MOXO0XKHUX KyKa K OJTHOMY BULY,
clenyer:

1) cpaBHUTH X BHEIIHEE CTPOCHUE

2) CpaBHHUTH UX MOBEJCHHE

3) MOMBITaThCSI CKPECTUTH UX U MPOBEPUTH, MOTYUUTCS JIU TUIOJJOBUTOE TIOTOMCTBO
4) cpaBHHUTbH MX apeayibl OOUTaHHS

4. OCHOBHBIM KpPUTEpUEM BOSHUKHOBEHHSI HOBOTO BH/IA SIBIISICTCS:

1) nosiBneHre BHEIIHUX PA3IHUUN

2) reorpaduyeckasi U30JIALNS MOMYIISIIHMA

3) BOBHUKHOBEHUE PENPOYKTUBHON M30JISLUN MONYIISALHUMA
4) 3K0oJI0THIECKAS N30SI

5. Y.lapBuH cuMTaj, 4TO B OCHOBE Pa3HOOOpA3Hs BUJIOB JICKUT:

1) MuUMHKpUS

2) 6opbp0a 3a CyIIeCTBOBAaHUE

3) cnocOOHOCTH K HEOTPAHUYEHHOMY Pa3MHOKEHHUIO
4) eAIMHOBPEMEHHBIN aKT TBOPEHUS

6.IIporiecc 2BOTIOIMY BUIa MOKET OKa3aThCs 3aMEIJIEHHBIM, M BUJI IOJITO OYJET OCTaBaThCs Ha
OTHOCHUTEJIbHO HU3KOM YPOBHE OpraHU3allNH B:

1) HOCTOSTHHO M3MEHSIIOIIUXCS YCIOBUSIX CPEIbI



2) yCIOBHSIX K€CTKOM KOHKYPEHIIMHU

3) OTHOCHUTENBHO MOCTOSHHBIX YCIOBUSX CPEIbI

4) BO BcEX YKa3aHHBIX YCIOBHUSIX

7. [IpuMepoM KOHBEPIeHIIMA MOKHO CUHUTATh YE€PTHI CXO/ACTBA MEXKAY I€Tb(OUHOM U:
1) TroneneM

2) akyJoi

3) CHHUM KHUTOM

4) BceMU dTUMH KUBOTHBIMU

8. YcroiunBOCTS K si/1aM y TapakKaHOB — 3TO CJIEACTBUE:

1) nBwxymiero oroopa

2) cTaOMIM3HPYIOIIETO 0TOOpa

3) HampaBJIECHHOU HACJICICTBEHHOW N3MEHYHBOCTH

4) HECOBEPIICHCTBA 5I/I0B

9. [Tpumepom apomopdo3a MOKHO CUUTATH:

1) nepws y nuig 2

) KpacuBBIN XBOCT Yy MaBJIMHA

3) Kpemnkuit XBOCT y AT

4) MUHHBIE HOTTU Y LATUIH

10.Cems1, BOSHHKAIOLIEE Y TOJIOCEMEHHBIX PACTEHHM, MOKHO paccMaTpUBaTh Kak:
1) apomopdo3

2) uauoaanTaio

3) nereHepanuo

4) TUBEPreHIINIO

11. /InvHHBIE YCHKHU y TOPOXa, KOTOPBIMH OH IIETUISETCS 32 PACTEHUs, MOXKHO pacCMaTpUBaTh
KaK:

1) apomopdo3

2) uaroaganTaluLo

3) nereHeparuio

4) KOHBEPTEeHLINIO

OcHOBHBIE CBeICHUA:

B nentpe npencrasnenuii Y. JlapBuHa 00 3BOIIOLMU OPraHMYECKOr0 MUpa CTOUT 6ud. Bun
00BbEeIMHAET OPraHU3Mbl, CXO/IHbIE IO MOP(OJIOTHYECKUM MTPU3HAKaM. JTO MO3BOJISET OTINYUTh
OJIHY IpYIIy OpraHU3MOB OT Apyroil. Takoe moHHMaHue BUAA MOMOTIJIO KiIacCUu(pUIIMPOBATh
OTPOMHOE pa3Ho0Opa3ue ONMCAHHBIX (POPM OPraHU3MOB U CHITPAIO MOJIOKUTENBHYIO POJIb B
pa3Butuun 6uonorun. Hakorenue k koniy X VII B. cBenenuit o MmHOroo6pazuu popm >KUBOTHBIX
U PAaCTEHUH NMPHUBEIIO K MPEICTABICHHUIO O BHJIaX KaK O BIIOJHE PealbHbIX Ipymnax ocoOei.
OcHoBomnoaratomas padora o Bugax Obuta nposeaeHa K. JImHHeeM, KOTOPBIH 3a7105KUIT

OCHOBBI CUCEMAMUKU.

Jo Y. laprHa 60ONBIIMHCTBO OMOJIOTOB CUUTAIH, YTO BUIBl HEU3MEHHBI C MOMEHTA CO3/IaHUS
ux TBopuoM. JTa "HEM3MEHHOCTB'" SBIISLIACH PEIIAIOIIAM apTYMEHTOM BCEX
AHTUABOJIFOLMOHHBIX YUCHUH.

I[To mepe yrinyOneHus 1 pacIIMpeHus UCCIIEJOBAaHUH pa3IMYHBIX BUJOB yUEHBIE ITEpecTalIn
OTPaHUYMBATHCS PEIKUMU MYy3€HHBIMU SKCITIOHATAMH, a UCIIOJIb30BalIn Oosiee OOLIMPHBII apeait.
bb110 yCTaHOBIIEHO, YTO BUJ BKIIIOUAET OPraHU3MBI, XapaKTEPU3YIOLIUECS BEICOKON CTEIICHBIO
M3MEHYMBOCTH PA3JINYHBIX IPU3HAKOB. B pe3ynbTare 3T0ro HEKOTOPHIE PAHEE CAMOCTOSITEbHBIE
BUIbI OB 0OBbEAMHEHBI B OJMH 001Mii Bua. HekoTopele ydeHble Jake yCOMHUIIKCH B
peaNbHOCTH CylIECTBOBAaHUS BUAA. OHU BBICKA3bIBAJIM MHEHUE, YTO B JEHCTBUTEIBHOCTH BUJIOB



KaK peaJbHbIX OMOJIOTMYECKUX eIMHHI B IPUPOE HE CYIIECTBYET, U UTO IPAHUIIBI MEKIY
BUJIaMH YUY€HbIE YCTaHABJIMBAIOT OoJiee Wik MeHee Mpou3BoiabHO. Ho Bee manpHelinme
MCCJIEIOBAHMSI I0KA3aJIM, YTO BU/Ibl PEAJIBHO CYIIECTBYIOT, OHU SIBJISIIOTCS BaXKHEHUIEH
CTYNEHBIO OPraHU3alUH )KUBON IPUPOJIBIL.

PeanpHOCTB BH/JIa B IICPBYIO OUCPECAb JOKA3bIBACTCA CHCTEMOH KPHUTECPUCB, KOTOPHIC ITIO3BOJIAIOT
A0CTAaTOYHO YCTKO OTJIUMYNUTL OJUH BUI OT APYIoOro.

Iony1sAHOHHAS CTPYKTYpa BHIA

Kaxxapiii Buj XapakTepusyeTcs ONpelelIeHHbIM apeaiom — TeppuTopueit oouranus. Buyrpu
apeasia MOT'YT OBITb caMble pa3HO0Opa3HbIe Mperpaibl (PeKU, TOPbL, MYCTHIHU H T.1I.), KOTOPbIE
MPEMSTCTBYIOT CBOOOIHOMY CKPEIIMBAHUIO MKy IpyHnIamMu ocoOel 0JJHOTO U TOTO K€ BUA.
JT0, OAHAKO, HE 03HAYAET, YTO OHU aOCOJIOTHO U30JIMPOBAHBI U HE OOMEHMBAIOTCS T€HAMMU.
[TpocTo ckpenuBaHue MEXAY IPEICTAaBUTENIAMU ITUX TPYIIN OCYIIECTBIAETCS 3HAYUTEIBHO
pexe. Takue OTHOCUTENBHO U30JMPOBAaHHBIE IPYIIIBI 0COOEH 0OHOI0 BUa IPUHATO

HA3bIBATh NONYIAAYUAMU.

Taxum oOpa3oM, BU COCTOUT U3 nonynauui. Kaxxaas nomynsnus 3aHMMaeT OnpeeeHHYI0
TEPPUTOPUIO. B TeueHrne MHOTHX ITOKOJIEHUH 3a IPOJOJIKATEIBLHOE BPEMS TOMYJISLUS YCIIEBAET
HaKOIUTh T€ aJIJIeNIU, KOTOPbIE 00E€CIEUNBAIOT BBICOKYIO IPUCIOCOOIEHHOCTh 0c00eH K
YCIIOBUSIM JAHHOM MECTHOCTH. Tak Kak M3-3a pa3HUIIbl YCIOBUNM €CTECTBEHHOMY OTOOPY
IIOJIBEPTAIOTCSl Pa3IMYHbIE KOMIIJIEKCHI T€HOB, MOMYJISIIMY OAHOIO BUJA OTIIMYAOTCSA APYT OT
JIpyra 4acTOTOM BCTPEYAEMOCTHU T€3 WM MHBIX ajuiel. [10 3ToM npuyuHe B pa3HbIX MONYJIALHIX
OJIHOTO BUJA OIMH U TOT K€ IIPU3HAK MOXKET IIPOSBIATHCS Mo-pazHoMy. Hanpumep, ceBepHbie
MOMYJISIIMY MIIEKOIUTAIOIIKX 00J1aatoT 60JIee I'yCThIM MEXOM, YEM F0XKHBIE, a I0)KHBIE Yallle
TEMHOOKpAIICHHBIE.

Ecnu B pe3ynbTare yCHIEHUS U30JSMHA MEXTy TOMYISAUIMA 0OMEH FeHOB IpeKpalaeTcs
MOJIHOCTBIO, TO pa3HbIe HAIIPaBJICHUs 0TOOPa, KOTOPBIM MOJIBEPTaIOTCS MOMYJIISIIMN, MOTYT
IIPUBECTH K CTOJIb CUIIBHOMY PacX0>kKI€HUIO IPU3HAKOB, YTO BO3HUKAET TaK

Ha3bIBAEMast penpoOyKMUBHAsA U30IAYUA. ITO 03HAYAE HEBO3ZMOICHOCHb CKPEWUBAHU U
ocmaeaeHus ni10008UNMo20 Nomomcmea. B 3Tom cirydae MOXKHO TOBOPUTh O BOBHUKHOBEHUHU
HOBOT'O BHJIA.

Wuoraa u3onupoBaHHas MOMYIALNS B CUITY Pa3IMYHBIX CIy4YalHBIX TPUYUH (HABOJHEHHE,
1o’Kap, MaccoBoe 3a00JIeBaHNE) U HEJJOCTATOYHOM YMCIIEHHOCTH MOKET IOJTHOCTBHIO TOTUOHYTh.

B HekoTOpBIX cilydasx B pe3yibTaTe reoJ0rH4ecKiX KaTakiIu3MOB WIH JPYTUX COOBITUIM
Iperpajabl MeX1y MOMYJSIIUAMU MOTYT OBITh pa3pylieHbl. B pe3yibrare 3TuX mporeccoB
MPOUCXOIUT CIUSHUE paHee U30JUPOBAHHBIX MOMYJSLUN B OJIHY.

TakuMm oOpa3om, Kaxkaasi MOMYJSALUS YBOJIOLUOHUPYET HE3aBUCUMO OT JPYTUX MOMYJISLUNA TOTO
XKe BUJa, 001a1asi COOCTBEHHOM ABOFOIIMOHHOM cyap0oi. [lonmymnsmnmst — HauMeHsbIee
noJipa3JielieHre BUa, M3MEHSIOIIeecs: BO BpeMeHU. BOT moveMy momymnsius mpeIcTaBiseT
c000¥ AIIeMEHTApHYIO eTUHUITY dBOIOIUU. OTACIbHBIA OPTaHU3M HE MOXKET
HBOJIIOIIMOHUPOBATH, T.K. €r0 TEHOTHII OMPEIesieTcs, y>K€ B MOMEHT OTIOI0TBOpEHUsl. Briad
OP2aAHU3MA 8 IBONIOYUIO COCMOUM 8 MOM, UMOObl NPedamsv 2eHbl CBOUM NOMOMKAM.



IpakTnyeckoe 3ansitue Nell (4 yaca, 2 cemectp)
Pa3nen 6 IlpoucxosxaeHue yenoBeka.

Tema 6.1 Antpornorenes.

Henanb: MOBTOPUTH CBEACHUS O AHTPOIIOTEHE3E.
3aganue:

1.AHanu3 U OLEHKA Pa3IMYHbIX TMIIOTE3 O MPOUCX0XKICHUH YEJIOBEKA.

2. Draribl 3BOJIOIUH PUMATOB U YeJIOBEKa, MOCIe10BATEIbHOCTh, Ha3BaHUsl U MOAPOOHBIE
XapaKTepUCTHUKU (3amucu 1 Tabauna)

3. IlpesacraBienne YCTHBIX COOOLICHUH C MPEe3eHTAeH, TOATOTOBICHHBIX 110 MEPEYHIO
MCTOYHUKOB, PEKOMEH0BAHHBIX IIPENOAaBaTEIEM

OcHOBHBIC CBEICHUS:

AHTpoOMnoreHe3 (0T anmpono... U Tped. génesis — MPOUCXOXKAECHUE), IPOLIECC UCTOPHKO-
9BOJIIOLIMOHHOTO (hOpMUPOBaHUS (PU3NYECKOTO TUIIA YEJIOBEKA, IEPBOHAYAIBHOTO Pa3BUTHSI €r0
TPYJOBOH AEATEIBbHOCTH, PEUH, & TAKKE 00ILECTBA.

OBOJIIOLIMOHHOE 3HaYeHHE aHTPOIIOMOP(}HO30B.

e YBenuueHue pa3sHooOpa3us KOHTAKTOB MEXKAY 0COO0SIMH, YTO CIIOCOOCTBYET BEIKUBAHUIO U
aJlanTalMy BCeH rpymIibl B MEHSIOIIUXCS YCIOBUAX CPEJIb

e OopMHpOBaHUE CIOKHOTO MCCIIEN0BATENBCKOTO U OPUEHTUPOBOYHOTO TIOBEIEHUS,
CIIOCOOHOCTH K O0YUYEHHIO U IIepe00yUEHHUI0, CII0AKHOCTH MEXXUHINBUTYaTIbHBIX U TPYIIIOBBIX
CBs3EH

e boJsbias moABMKHOCTh KUCTH M CTOIIBI 0Oecneunia BiaeHue IpeaMeTaMu, pasHooOpasue u
OBICTPOTY CITOCOOOB TIEPEABUKEHUS

e [IpoomkuTeNnbHbBIN Neprol 00yueHuUs: CHOCOOCTBYET HAKOIIIIEHUIO OOIMPHOM HHopManuu
Y TIOBBIIIAET aJANTUBHBIE BO3MOKHOCTH; JUIMTEIbHBIE PENPOLYKTUBHBIN 1
NOCTPENPOAYKTUBHBIN MEPUOJIBI YBEIUUNBAIOT BO3MOXKHOCTD NIEPEAu OIbITA B [IOKOJIECHUSX
e ObecneyrBaeT TOYHOCTh OPUEHTUPOBAHMSI U TIEPEMELICHHS B IPOCTPAHCTBE, CTAHOBUTCS
BEAYIIMM OpPraHOM NOJYYEeHHUs U aHalIu3a HHpopMaluu

¢ CiocoOHOCTh UCCIIEI0BATh MPEAMETHI, YACP)KUBAThH U IEPEHOCUTH MX, MAHUITYJIUPOBATh UMH,
MCII0JIb30BaTh IPUPOIHBIE IPEIMETHI C PA3IIMYHON LIENbI0, B TOM YHCIE, KaK OPYAUs Tpyaa

e PazMHOK€EHNE, HE3AaBUCSIIIEE OT CE30HA TO/a, OBBIIIAET BEPOSITHOCTH UMETH TIOTOMCTBO;
poxxaeHue 1-2 netéHpliiel Mo3BOISET POAUTENSAM U IPYTUM YJeHaM PYIIIbl YAEIATh UM
00JIbIIIe BHUMAHUS

KoHnTpoJibHBIE BOIPOCHI

1. CuctemMaTnueckoe MoJI0KEHUE YETI0BEKA, B KaKyI0 3Py MOSBUIICS YEJIOBEK.
3. CxoxcTBa M pa3InyMsl YEJIOBEKA U YETI0BEKOOOPA3HBIX 00€3bsH.
3. Kakumu 00J1€3HAMM YEJIOBEK «PacIuIauuBaAETCs» 32 IPIMOXOKICHHUE.


https://www.booksite.ru/fulltext/1/001/008/063/701.htm

4. Jletn «Mayriin», OObSICHUTH KTO TaKUe, O U€M TOBOPHT (DAKT UX CYIIECTBOBAHUSI.
5. Aswxymue cuisl ((hakTopsl) aHTpornorenesa. [lonsTue 6MoCOIMaIbHOCTH Y€I0BEKa.
6. ATaBU3MBbI U PYJIUMEHTBI: ONPEACIICHUE U IPUMEPHI.

IpakTnyeckoe 3ansiTue Nel2 (2uaca, 2 cemecTp)
Pasnen 6 [Ipoucxosxenue yenoBeka

Tema 6.2 YenoBeueckue pacht

He.m;: HOBTOpI/ITB CBCACHU O pOJ:[CTBe U €IUHCTBC HpOI/ICXO)KI[eHI/ISI YCJIOBCUYCCKUX pac.
3amanmue:

1.PocTBO M €TMHCTBO MPOKUCXOKICHHS YCITIOBEYECKHUX pac.

2.IlpencraBieHne yCTHRIX COOOIIEHNH C Pe3eHTAINEH, IIOATOTOBICHHBIX TI0 MEPEYHI0 HCTOYHUKOB,

PEKOMEHAOBAHHBIX IMPETIOAaBaTCICM.

OcHOBHbBIE CBeIeHUSA:

Bce mroau 3emnu npuHauiexkaT K oqHOMY BUAy — YesnoBek pasymuslii (Homo sapeins).

Paca — rpynma nomynsnuii 4enoBeka, UMEIOIIMX CXOJHbIC HACIEICTBEHHBIE MOP(HOIOTHIECKHE
U GU3NONIOrHYECKUe IPU3HAKYU U 00111ee reorpaduieckoe IPOUCX0xkKICHHUE.

®opmupoBanue pac npousonuio 80 — 40 Teic. €T Ha3a U UMEJIO aAaTUBHBIN XapaKTep.
CoBpeMeHHbIE aHTPOMOJIOIY HE MPHIIUIA K 00IIeMy MHEHHIO O KOJIMYECTBE pac: oT 3 110
HECKOJIbKUX JIECSITKOB.

ITo HanOosnee pacpocTpaHEHHON TOUKE 3pEHHs], CYIIECTBYIOT 5 KPYIHBIX

pac: HerpouJAHAasi, MOHT0JIOMIHASI, €BPONCONIHASI, AMEPHUKAHON/IHASL 1 ABCTPAJION/IHASA.
Kpowme Toro, cymecTByoT cMemIaHHbIe pacbl. B MecTax nepecedeHus apeanos
pacnpocTpaHeHusl KPYIHBIX pac MOKHO BBIJIEIUTD MepeXo/Hble pachl.

Pacol [Ipuznaku I'eorpadudeckoe
pacnpocTpaHeHHe

Herpounnas TEMHBIN I[BET KOXKH; LentpanbHas u FOxHas

TEMHBIE KypPYaBbI€ WU BOJHUCTHIE

P Adpuka

BOJIOCHI;

BOJIOCSIHOM IOKPOB Ha TEJE Pa3BUT

cj1abo;

LHIMPOKHUI ¥ MaJIO BBICTYIAIOIINM HOC;
TOJICTBIE T'yOBI;
TEMHBIE IJ1a3a

MosromnonHas CMYTJIasi UJIM CBETJIAsl KOXKa; Azus (kpome FOro-3anagHoit
MpsIMbIE, YACTO KECTKUE YEPHbIE
p ’ p u -oBa Mugocran), CeBep
BOJIOCHI;
BOJIOCSTHOM ITOKPOB Ha JIMLE U TeJle EBpasuu u CeBepHoil

pas3BuT c1ado;
YIUTOLIEHHOE MINPOKOE JIUIO C CHIBHO
BBICTYIIAIOIMIMMU CKYJIaMU;

AmMepuku




CpenHsis mupuHa Iyd u Hoca;
Y3KHeE IJ1a3a € JIUKaHTYyCOM —
CKJIQJIKOM BEpXHETO BEKa,
3aKpBIBAIOLICH BHYTPEHHHUM Yo
rijasa.

EBponeongnas

CBETJIas WJIM CMYTJIasi KOXKa;

MPSIMBIE WJIH BOJTHHCTHIE BOJIOCHI,
XOPOIIO Pa3BUT BOJIOCSHOW MOKPOB Ha
JUIe y My>X9uH (00poJia U YCbI);
Y3KHI BBICTYMAIOIINI HOC;

TOHKHE T'YObI

EBpormna,

Cesepnas Adpuxka,
IOro-3anagnas A3us,
n-oB Mlanocran

AMepukaHOUTHAS

CMyTJIast KOXka;

IpsIMbIE YEPHBIE BOJIOCHI;
BOJIOCSTHOM MTOKPOB Pa3BUT CJ1a0o;
IJ1a3a YepHBIE;

JETH POKIAIOTCS C SIIUKAHTYCOM; Y
B3pOCJIBIX OH YacTO OTCYTCTBYET;
«OPIUHBIN» HOC

Cesepnas u IOxxnas AMepuka

ABcTpanoniHas

KOYKa CMyTJj1asi, KOPUYHEBBIX OTTEHKOB;
BOJIOCBHI BBIOIIUEC, YEPHBIC, CUJIIBHO
BBITOPAIOIINUE;

CUJIBHO Pa3BUT BOJIOCSHOM ITOKPOB Ha
JIMLE U TEJIE Y MY>KYUH;

YEpHBIE 171333,

MacCHUBHOE HaI0pPOBKE;

KPYIIHBIE YEJIFOCTH;

HIMPOKHE TYOBI U HOC

ABcTpanus,
for 1m-oBa MupmocTas,
0-Ba MenaHe3un

KOHTpO.]'II)HBIe BOIIPOCHI:

1. Onpenenenue u NpuU3HaKu pac (MOBTOPUTH OMPEICIICHUE BUJIA).

2. Pacu3M, ero HECOCTOSITEILHOCTb.

IpakTnyeckoe 3ansitue Nel3 (2uaca, 2 cemecTp)

Pasnaesa 7 OCHOBBI DKOJIOTHHA.

Tema 7.1 Dxosorust — Hayka O B3aMMOOTHOIIIEHHUAX OPraHU3MOB MEXK/Y COOO0U M OKPYIKAIOIICH

cpenoi.

Less: onucanue Buaa mo MophoIorHuecKkoMy MPU3HAKY, ONPeIeIeHUE IPUCIIOCOOIEHHOCTH

OpTraHu3MOB K CpeaaM O6I/ITaHI/I${, OCYIICCTBJICHHUEC aHAJIM3a 1 OLCHNBAHUC I'MIIOTE3




MMPOUCXOKACHUA )KU3HU U YCJIOBCKA, OIMMCBIBAHUC aHTPOIIOI'CHHBIX H3MEHEHHMI €CTECTBEHHBIX

06’beKTOB, PCIICHUC SKOJIOTMYCCKHUX 3a/1a4.

3aganue:
1.0Omnucanne aHTPOIOr€HHBIX U3MEHEHHUH B €CTECTBEHHBIX IPUPOAHBIX TAHAIIa()TaX CBOEH MECTHOCTH.
2.HpeILCTaBJ'IeHI/IC YCTHBIX COO6HI€HI/II>'I C Hpe3eHTaHHCI>'I, NOATOTOBJICHHBIX MO NEPEUHIO HCTOUYHUKOB,

PCKOMCHAOBAHHLIX IMPCIIOAaBaTCICM.

OcHOBHbIE CBeIeHHUs:

MoaudukanroHHass K3MEHYMBOCTh BOZHUKAET B OTBET HA M3MEHEHHE YCIIOBHI OKPYKarOIICH
cpenbl. OHa He OecnipenenbHa. J(uama3on, B mpeeaax KOTOPOro OJUH U TOT e TeHOTHII
CIOCOOCH JaBaTh pa3InIHbIC ()EHOTHUITHI, ITOJTYYMII HA3BaHUE HOPMBI PEAKIUH. DTa BeTUIHHA
OIpEAEIIEHAa TEHOTUIIOM U 3aBUCUT OT BAXKHOCTH MPU3HAKA B )KU3HEIEATEILHOCTH OPTaHU3MA.
VY3Kkast HopMa peakIui CBOMCTBEHHA (DU3UOJIOTMYCCKUM IIPU3HaKaM (BEJIMUYMHA U CTPOCHHE
OpPraHoOB), a IIMPOKasi HOpMa PEaAKIMHU MPUCYIIAa KAYECTBEHHBIM U KOJIMYECTBEHHBIM MPU3HAKAM

(pa3mep TUCTHEB, LIBET LIEPCTH).

HpI/I HUCCIICAOBAHUU KOJIMYCCTBCHHBIX IIPU3HAKOB U3 Ha6J'IIOI[aeMBIX 00BEKTOB COCTABIISIIOT
BapI/IaI_[I/IOHHHﬁ pAA. HpI/I COCTAaBJICHUHU psia U3YyUaCMbIC ocobu paciojiararoTcda Apyr 3a Apyrom
B IOPpAAKE BO3pAaCTaHUA U y6I)IBaHI/I$I SHAYCHHUA U3y4acMOro Ipru3Haka.

Benmuunny nzyyaemoro nmpu3Haka Ha3pIBalOT BapuaHToi. Yucino ocobOeld, COOTBETCTBYIOIINX
Ka)XJI0M BapuaHTE, Ha3bIBalOT YaCTOTOM BCTPEYAEMOCTH BapUAHTBHI.

Fpa(bnqecxoe BBIPAXKCHUC U3MCHYNBOCTHU TIPpHU3HAKA, OTPAXKAIOIICC KAK pa3Max BapHalluU, TaK U
YaCTOTy BCTPEUYACMOCTHU OTACIbHBIX BAPUAHT, HA3BIBAIOT BapHaHHOHHOﬁ KpHBOfI.

Bce xuBbIe CyareCTtBa ONTUMAaJIbHO HpI/ICHOCO6HeHH K CBOUM YCJIOBUAM CPCAbI oOuTaHus.
HpI/ICHOCO6J'I€HHOCTI) IMOBBIIIACT MIAHCBI OPTaHU3MOB Ha BEDKMBAHHUE U OCTABJICHUC ITIOTOMCTBA.
HpI/ICHOCO6HCHI/I$I 3aTparuBarOT BHCIIHNUEC U BHYTPCHHUC ITPU3HAKU CBOMCTBa OpraHnu3mMoB,
0COOEHHOCTH PAaSMHOXCHUA U TTIOBCACHUA.

KonTposbHbIe BONPOCHI:

1. CoBpeMeHHOE OIpeieIeHUE HAYKU KOJIOTUS - 3TO:

1) yuenue o gome, KUITUIIIE;

2) HayKa 0 B3aMMOOTHOIIICHUSX JKUBBIX OPTaHU3MOB MEKy COOOM M OKPYKAIOIICH Cpeoi;

3) pynaaMeHTaNbHas HayKa O IPUPOJIE, SBIISIOUIAsICS KOMIUIEKCHONW U 00beANHAIONIAs 3HAHNE
OCHOB HECKOJIBKUX KJIACCUYECKHX ECTECTBEHHBIX HayK.

2. buoneHTpuuecKoe MUPOBO33PEHHE ITO:

1) B ieHTp IpUPOIbI U MUPO3/IaHUS CTABUT YEIOBEKA;



2) paccMaTpHBaeT YeloBeKa Kak 4acTh IPUPOJIBI,

3) LEHTPOM H LEJBIO KHU3HH CaMOT0 YEJIOBEKa CTABUT TOTATUTAPHYIO COLUAIBHYIO WIH
MPOM3BOJICTBEHHYIO CHCTEMY;

3. Kakoif u3 METOI0B KOJOTHYECKUX UCCIICIOBAHUN SBIISIETCSI OCHOBHBIM, TTO3BOJISIET
UCCIIEIOBATEIIIO, 10 BO3MOXKHOCTH, HE BMEIINBAsICh B €CTECTBEHHBIN X0 COOBITUH, CyTUTh 00
UCTHUHHOM XapakTepe U3y4aeMoro sSBJICHUA?

1) sxcniepuMeHT;

2) MOJIETMPOBAHHUE;

3) HaOrO/IeHNE B UCKYCCTBEHHBIX YCIIOBHSX;

4) HaOur0/1IeHNE B €CTECTBEHHBIX YCIOBHSIX.

IpakTnyeckoe 3ansiTue Nel4 (2uaca, 2 cemecTp)

Pa3gen 7 OCHOBEBI DKOJIOTHH.

Tema 7.2 Buochepa — riobanbHast SKOCHCTEMA.

IeJsb: TOBTOPUTH CBEACHUA O Ouochepe.

3ananue:

1.CpaBHHTENBHOE OITHCAHUE OJHOMN U3 €CTECTBEHHBIX MPUPOAHBIX CUCTEM (HAIIPUMED, Jieca) U KaKOH-
HUOYAb arpo’KOCHUCTEMBI (HAIIPUMEp, MIIEHHYHOTO TOJIs).

2 IlpencraBieHne YCTHBIX COOOIICHUH C TPe3eHTAIMEH, TIOATOTOBICHHBIX 0 MIEPEYHI0 HCTOYHHKOB,

PEKOMEHOBAHHLIX MPCIIOAaBaTCICM.

OcHOBHBIE CBeICHUS:

buocdepa — rinobanpHas skocucTeMa. MHOTOYHCIIEHHBIE YKOCUCTEMBI HAIIIEH TJIAHETHI HE
M30JUPOBAHBI APYT OT Apyra. [axe Mexay oueHb pa3HBIMU WU OYEHb YAAJTIEHHBIMU
CO00IIIeCTBAMHU IPOUCXOAMT MOCTOSHHBIM 0OMEH KUBBIMU OpraHU3MaMH, OPraHUYECKUMH U
HEOpraHMYeCKUMHU BerlecTBaMu. [lepenéTHpie NTHIIBI CHOCOOHBI COBEPIAaTh CE30HHBIC
MUTPAIIU Ha PACCTOSHUS B COTHU KHIIOMETPOB. [Ipy 3TOM B IETHUIT CE30H OHH SIBIISIOTCS
3BEHBSIMH MMHIIEBHIX IETICH OTHOTO OMOTEOIeH03a, a C HACTYIUICHUEM OCEHH TEepPEeTeTaIoT B
OoJsee TEMIIBIC MECTa U TaM BKJIFOYAIOTCS B MUIIEBYIO CETh HOBOW AKOCHUCTEMBI. POXKIEHHBIN B
MPYAY TOJIOBACTUK, TPEBPATUBIINCH B JIATYIIKY, BHIOMPAETCS HA CYILY M CTAHOBUTCS dJIEMEHTOM
HA3eMHOTO0 OuoreorieHo3a. Bee akocrcTeMbl B3aUMOCBSI3aHbI U B3aMMO3aBUCUMBL. [10CTOSTHHBIH
0OMEH BEIIECTBOM M SHEPTHEH, MPOUCXOIANTNN MEX Ty HUMH, TTO3BOJISIET HAM paccMaTpUBaTh
BCE YKMBBIE OPTaHU3MBI 3EMJIH U CPEly UX OOUTAaHUSI KaK €IMHYIO TJI00ATBHYIO DKOCUCTEMY —
ouochepy. buocghepa — smo ocobas obonouxa 3emnu, cocmas, cmpyKmypa u sHepeemuxa
KOMOPOU onpeoensiomcs COBOKYNHOU 0esimelbHOCMbIO HCUBLIX OP2AHU3MO8. Mnayue modcHo

cKkaszanivb, 4ymo 6u0cd)epa — amo obracmo pacnpocmparerust HHICU3HU Ha Hawel niareme.



B cTpykrype 6uochepst BepHaackuii BeIIEISI ceMb BUIOB BEIIECTBA, YETHIPE U3 KOTOPHIX
ABIISIIOTCS OCHOBHBIMMU:

1. KMBOE BEIIECTBO — COBOKYITHOCTb BCEX )KHMBBIX OPIaHU3MOB (KUBOTHBIX, PACTCHUH,
rpubOB, MUKpOOpraHu3MoB) (puc. 152);

2. OHMOTeHHOE BEIIECTBO — OPraHHO-MHHEPAIbHBIE IPOIYKTHI, CO3/IaHHBIC B pe3yJIbTaTe
KHU3HEIEATEIILHOCTH OPraHu3MoB (He()Th, KAMEHHBIN YTroJjb, Ta3, TOPQ, U3BECTHIKU U

ap.) (puc. 153);

3. KOCHOE BEILIECTBO — BEILIECTBO, KOTOPOE 00pa3zyeTcs 0€3 y4acTus *KUBbIX OPIraHU3MOB
(TOpHBIE TIOPOJIBL, SIBISIOIIUECS PE3YIbTATOM BYJIKAHUYECKOW AEATEILHOCTH,
00pa30BaHMs, BOZHUKAIOIINE BCJICACTBUE T€OTEKTOHMYECKUX MPOLIECCOB — JBMIKEHUS
nutochepHbIX THT) (puc. 154);

4. OMOKOCHOE BEIIECTBO — BEIIECTBO, KOTOPOE CO3/1AETCS B PE3Y/IHTATE COBMECTHOM
JIeATEIILHOCTH )KUBBIX OPraHU3MOB M AOMOTEHHBIX IIPOLIECCOB (II0YBa, M1, aTMOcdepa u

ap.)
KounTtpoabHbie Bonpochl:

1.ITouemy Onocdepy MOKHO Ha3BaTh rI100aIbHOM 3KOCHCTEMON?
2.Kakue ocHOBHBIE ITpU3HAKU OHOC(hEpHI Kak r100aTbHON 3KOCUCTEMBI?
3.Uto criocoOcTBYeT moaiepKaHuio paBHOBecUs B Ouochepe?

4.Yto 6uocdepa BriIrovaer B ceds?

IIpakTyeckoe 3anaTue NelS (2gaca, 2 cemectp)

Pa3zgen 7 OCHOBBI SKOJIOTUH

Tema 7.3 buochepa u uenoBex

eJsib: TOBTOPUTH CBEACHUS O UCKYCCTBEHHON KOCHUCTEMBI.

3ananue:

I.COCTaBHCHI/Ie CXCM IIepeaavu BCUICCTB U DQHCPTHUHU IO LCIIAM IIUTAHUA B HpHpOHHOﬁ 3KOCHUCTEME U B
arporieHose.

2. Onucanue ¥ NPaKTUIECKOE CO3/IaHUE NCKYCCTBEHHOM 3KOCHUCTEMBI (IIPECHOBOIHBINA aKBApUYM ).

3. Pemnrenne DKOJIOTHUECKHX 3a1aY.

OcHOBHBIE CBeIeHUS:

buocdepa cocTout U3 AByX KOMIIOHEHTOB:

e OHMOTHUYECKOTO WU KHBOT'O,
e a0MOTHYECKOTO WA HEKHBOTO.

KuBas u HexxuBasi Matepust 6Mochepbl OCYIIECTBISIIOT KPYrOBOPOT BEIIECTB U BIUAIOT IPYT Ha
npyra. bnarogaps reoxuMHUeCKUM U KJIMMaTHYeCKUM (pakTopaM Ha 3eMJie 3apOoiach KU3Hb.
B 10 3x€ Bpemsl )KHBbIE OPraHN3Mbl OKa3bIBaOT BIMSHHUE HA HEKUBYIO MaTEPUIO, U3MEHSS
penbed, reoornyeckue ciom, atmocgepy. YenoBedecTBO TakkKe OKa3bIBAET BIUSIHUE HA )KUBbIE
OpraHU3MBbl U HEXKUBYIO IPUPOAY.

B3auMopgeiicTBHe YeJI0BeKA U 6I/IOC(l)epr HMEET IB€ CTOPOHLI:



e  OHOJIOTHMYECKYIO;
e  COLHMAIBHYIO.

C Guonornyeckoil TOUKH 3pEeHUsI B3aUMOOTHOIIICHHUS YeJIOBEKa U MPUPO/IbI HE BBIXOIAT 32 PAMKH
noTpedeHus FJHEprun. YenoBeuecTBO, HECMOTPS Ha pa3BUTHIN pa3yM, KaK U BCE JKUBbIE
OpraHU3MBbI, HY)KJaeTCsS B OCHOBHBIX IIPUPOAHBIX pecypcax:

e BOJE;
e BO3IYXE;
e IIHIIE.

Jlist ocymiecTBIIeHUs MEeTaboIM3Ma KaX/IbIi IeHb HEOOXOMMBI BOJIa, KUCIOPO/I, MTUTATEIbHBIC
BeniecTBa. byayun rereporpodamu 1011 HaIpsIMyIO BO3EHCTBYIOT Ha YHCIEHHOCTD KHUBBIX
OpPraHu3MOB U KPYTrOBOPOT BELLIECTB B IPUPOJIE.

KounTtpoabHbie Bonpochl:

1.Kaxyto posb urpaer Ouocdepa B )KM3HU YeI0BEKa?
2.Kak BiusieT Ha yenoBeka ouocdepa?
3.Kaxk yenoBek uzmenmi 6uochepy?

4.Kak celbCKOXO03sIICTBEHHAs JIeATeIbHOCTh YeJIOBEKa BIMsIET Ha Ouochepy?

IpakTnyeckoe 3ansiTue Nel6 (2uaca, 2 cemecTp)

Pa3nen 8 buonunka.

Tema 8.1 Bronunka Kak 0JJHO U3 HANPABICHUH OHOJIOTHU U KHOSPHETUKH.

Heﬂb: IMMOBTOPHUTH CBCACHUS pa3sBUTUE OMOTEXHOJIOTUH C MIPUMCHCHUCM TCXHUYCCKHUX CUCTCM.
3ananue:

1.PazBuTHE OMOTEXHOIIOTHIA C MPUMEHEHHEM TEXHUYECKUX CUCTEM (OMOMHKEeHEepHs, ONOMHpOpMaTHKa,
OMOHMKA) M UX NPUMEHEHHUE B )KM3HU YEJIOBEKa.

2. louck u aHanu3 HHGHOPMAILIMHU U3 PA3ITUYHBIX HCTOYHUKOB (HaydHas U ydeOHO-HAaydHas TUTEpaTypa,
CpeJIcTBa MacCOBOW MH(pOpMAIH, ceTh IHTEpHET U ApyTHe).
OcHOBHbBIE CBeJICHHSA:

buonuka - mpuknagHas Hayka 00 UCTIOIb30BAaHUU MPAKTUYECKON JIEATEIBHOCTH YEIOBEKA B
KaueCcTBE MOJIEJICH /11 KOHCTPYUPOBAHUS COOPYKEHUN U MEXaHU3MOB HanOoJIee yAaqHbIX
MPUCTIOCOOICHHI KUBBIX OPTAaHU3MOB K Cpe/ie UX OOUTAHMSL.

buonuka — HaHpaBHCHI/IC B HAYKC U TCXHHUKEC, [ICJIb KOTOPOT'O — UCIIO0JIb30BATh OMOJIOTHYECKHUE
SHaHUWA 11 PCIICHUA MHXXCHCPHBIX 3aJla4 U pa3BUTUA TCXHUKH. HpaOTI_[OM OMOHMKM CUUTAETCS

.HCOHapI[O na Bunuu. Ero YCPTECIKU U CXCMBI JICTATCIIBHBIX AIllapaTOB OCHOBAHLI HA CTPOCHUU
KpblJ1a IITUIBIL.

OcHoOBHBIEC HaNIpaBJIeHUs padoT:

- OCHOBHBIC HaIpaBJeHUs PadbOT MO OMOHUKE OXBATHIBAIOT CIAEAYIOIINE MPOOJIEMBI:



- U3yYEHHUE HEPBHOM CUCTEMBbI YEJIOBEKA U KUBOTHBIX U MOJACIIUPOBAHNE HEPBHBIX KIETOK
(HEHpPOHOB) M HEMPOHHBIX CETEH IS TATbHEUIIIET0 COBEPIIICHCTBOBAHUS BBIYUCITUTEIIHHON
TEXHHUKHU ¥ pa3pabOTKU HOBBIX 3JICMEHTOB U YCTPONUCTB aBTOMATUKH U TEIIEMEXAHUKU
(HeHpOOMOHMKA);

- HCCIIEJOBAaHUE OPraHOB YYBCTB U JIPYTrUX BOCIPUHUMAIOLIUX CUCTEM JKMBBIX OPraHU3MOB C
LEJNIBI0 Pa3paOO0TKU HOBBIX TaTYMKOB M CUCTEM OOHAPYKEHHS;

- UI3YUCHHUC MIPUHIUIIOB OPUCHTAIUH, JIOKAIUW U HABUT'AlIUW Y PA3JINYHBIX )KUBOTHBIX JJIA
HCII0JIB30BAHHUS 3THUX IIPUHIOUIIOB B TCXHUKE,

- HCCJICAOBAHHUC MOp(i)OJ'IOFI/I‘IeCKI/IX, (bHSI/IOJIOFI/I‘IGCKI/IX, OMOXUMHYECKUX OCOOEHHOCTEH JKHUBBIX
OpTraHru3MOB IJI BBIABUKCHHUA HOBBIX TCXHUYCCKUX U HAYYHBIX Hﬂeﬁ.

2. OcHOBHBIE cpe/ibl :KM3HM 0pranu3mMoB. Cpena oOuTaHus — BCE, UTO OKPYKAeT OpPraHu3M
(momymsiuio, COOOIIECTBO) U BO3eCTBYeT Ha Hero. Ha 3emiie cymiecTByeT ueTsipe cpebl
o0uTaHus, OCBOCHHBIE U 3aCEJIEHHbIE OpraHU3MaMHu:

HazeMHoO — Bo3yliHas cpefia — camast CIoKHast JJis AKU3HU; Cpella KOHTPACTOB: PE3KHUX
KOJICOAHUH TeMIIepaTyp, CMEHBI IIOTOAHBIX YCIOBUH, HEPABHOMEPHOTO PAaCIpEACICHHS CBETa U
BJIArd, OTJIMYaeTcsi o0minreM Bo3ayxa. OpraHu3Msl, HaCENAIONIME HA3EMHO-BO3AYIIHYIO CPEIy —
a’POOHOHTHI.

[TouBeHHas cpeia — ATO PHIXJIbII MOBEPXHOCTHBIN CIIOH, epepabOTaHHBIN JesITeNbHOCTHIO
KHUBBIX CYIIECTB M BO3JICHCTBHEM KIMMAaTH4YEeCKUX (pakTopoB. Cpena mpoHU3aHa IOPaMH,
CoJIep>KalllMHU BIIary BO3[yX. B Hee mocTynaroT: oTMepIiias pacTUTeIbHas Macca, TPYIb
MEJIKUX JKUBOTHBIX U BCEBO3MOJKHBIC BBIZICIICHUST OpraHu3MoB. OpraHu3Mbl, HACEISIONIUE TIOYBY
—371a(hoOHOHTHI (T€OOHOHTHI).

Bonanas cpena — MUpOBOI OKeaH, PeCHbIE BOAOEMBI U MOJI3EMHBIE BOJIbI. Y CIIOBUS KHU3HU 37€Ch
OTIPEACIAIOTCS XUMHUYECKUMHU U (PU3MYECKUMHU CBOMCTBAMHU BOJBI: €€ MIIOTHOCTHIO, OONBIION
TETUIOEMKOCTBIO, BRICOKOH TEIUIONPOBOJHOCTHIO, PACTBOPEHHBIMH COJISIMU M Ta3aMH, CHIIbHBIM
norjouieHre ceera. Konebanus remmepatypsl He Benuku. OpraHu3Mbl, HACEISIONINE BOTHYIO
cpeny — TuAPOOHOHTHI.

OpranusMeHHas cpejia — CaMU JKUBbIE OpraHu3Mbl. OHM HCTIONB3YIOTCS IPYTUMU BUJIAMU, KaK
MECTO KHM3HU ¥ KaK UCTOYHUK MUIIEBBIX peCypcoB. JlaHHYIO Cpely OCBOWIIH MAapa3uThl U
CUMOMOHTHI(TTONIE3HBIE COXUTENH). Oco0u, )KUBYIIHE Ha TOBEPXHOCTH OPTaHU3MOB —
9K300UOHTHI, @ BHYTPH OPTaHU3MOB — YHJAOOHUOHTHI.

KountpoabHbie BonpochI:

Kaxnomy TepMHHY, yKa3aHHOMY B JIEBOM KOJIOHKE, TIOAOEPUTE COOTBETCTBYIOIIIEE EMY
OIpeZICNICHUE B IPABOI KOJIOHKE.

1. buonuka a. Otnen 6uopu3uKu, UCCIEAYIOIUN
MeXaHUYeCKHEe CBOMCTBA KUBBIX TKaHEH, OpraHOB
Y OPTaHU3MOB B IIEJIOM.

2. DxonoKkauus 6. CBOICTBO HEKOTOPBIX KUBOTHBIX
OpHEHTHPOBAThCS Mpu oMoty CoJHIa, 3BE3T 1
MarHUTHO-CHJIOBBIX JIMHUH 3emiIu.

3. CnocoOHocTh K HaBuranuu B. CnocoOHOCTH psAJia BOAHBIX OPTaHU3MOB
TeHEpUPOBATH M BOCIIPUHUMATH JJIEKTPUIECKUE



I10JI4.

4. buomexaHuka r. Pa3nen Ouonorun, nzydaroumuii CTpykTypy u
KHU3HEEATEIbHOCTh OPTaHU3MOB C LIENbIO
HCII0JIb30BAaHUs BbISIBJICHHBIX 3aKOHOMEPHOCTEN B
peLIeHNH WH)XXEHEPHBIX 3a/1a4 U /17151 [IOCTPOEHUS
TEXHUUYECKUX CHUCTEM, CXOJIHBIX 110
XapaKTepUCTUKAM C )KUBBIMUA OpraHU3MaMH.

5. DnexTpuueckas 1. Criocob opueHTaluy B IPOCTPAHCTBE
aKTHBHOCTh HEKOTOPBIX )KHBOTHBIX, OCHOBAaHHBIN Ha aHAJIH3E
OTPaKEHHBIX 3BYKOBBIX BOJIH.

OtBerbl: 1-;2-;3-;4-;5-.

IIpakTuyeckoe 3ansaTue Nel7 (2uaca, 2 cemecTp)
Pa3zpen 8 buonuxka.

Tema 8.2 broTrexHONOrNY B JKU3HU KaXKIOTO.
Iesib: MOBTOPHUTH CBEACHUS O HAYYHBIX JOCTHKEHUSX B Pa3IMYHBIX 00JIACTX.

3amanmne:
1.Ananmus I/IH(l)OpMaI_II/IPI O HAYYHBIX JOCTUKCHUAX B 06J'IaCTI/I TCHCTHUYCCKUX TeXHOJ’IOFHﬁ, KJIETOYHOU

WH)XEHEPUH, TTHIIEBBIX OMOTEXHOJIOTHH.
2 IlnpencraBieHne pe3ysbTaToB pelieHHs (BHICTYIUICHHE C IPE3EHTaLNeH)

OcHOBHBIE CBEICHHUSA:

buorexHoorus B COBpEeMEHHOM MEIULIMHE

buortexHonorus, kak Hayka, 3apeKoOMeH/ioBaja ceds B KoHIle XX Beka, a MMEHHO B Hauane 70-x
ros1oB. Bce Hauanoch ¢ reHETUYECKON MHKEHEPHS, KOT1a YYEHbIE CMOTJIN IIEPEHECTH
TeHeTUYECKUI MaTepuai U3 OJJHOr0 OpraHu3Ma K Apyromy 0e3 oCyIlecTBIECHUS MOJIOBBIX
nporieccoB. st aToro 6si1a nucnosiabs3zoBano pekomObuHanTHas JJHK unu p/IHK. Takoit meton
IIPUMEHSETCA U1 U3MEHEHMS WIH YIIYYILIEeHNs ONPENCICHHOIO OPraHU3Ma.

buotexHoNOrNM B COBPEMEHHOM HAYKe

buorexnonoruu B COBpCMCHHOI\/'I HAaYKC€ HCCCT OTPOMHYIO IMOJIB3Y. 3a cuet OTKPBITHUA TeHHOMU
HHXXCHCPUHN CTAJIO BO3MOXXHBIM BBIBEACHW S HOBBIX COPTOB paCTeHI/Iﬁ " TOpOoJ )KUBOTHBIX,
KOTOPBIC IIPUHCCYT MOJIb3Y CCIIbCKOMY XO3HﬁCTBy.

buorexnonorus HCOGXOI[I/IMa JJIs1 TIOBBIIICHU A HC(I)TCOTI[B.‘-II/I HC(I)TSIHLIX miactoB. Hauboiee

Pa3BUTHIM HAITPABJICHUEM ABJIACTCA MCIIOJIB30BAHUC OMOTEXHOJIOTHH B DKOJOTHHU JJIs1 OYUCTKH
MMPOMBIIIJICHHBIX U OBITOBBIX CTOYHBIX BO.

HaFJ'DI,Z[Ha}I ouorexHoorus. I eHHast 1 KieToyHast HUHXXCHCPUA



['eHeTHueCcKas M KJICTOYHASI HH)KEHEPHUS B COUCTAHUN C OMOXHMHUEH — 3TO OCHOBHBIE CEpHI
COBPEMEHHOI OMOTEXHOJIOTHH.

Knerounas HWHIKCHCPUS — BbIpAlIUBAHUC B CIICHHUAJIBHBIX YCJIOBHUAX KIICTOK PA3JIMYHBIX KUBbBIX
OpPraHu3MOB (PaCTEHHIA, )KUBOTHBIX, OAKTEpHIi), Pa3HOTO POJia UCCIICIOBAHUS HAJl HUIMU
(xoMOWHAIUS, H3BJICUCHUE HITH TICPECaIKa).

CaMoil ycnenHom! cuntaeTcs KIeToYHasi UHKeHepus pacTeHui. [1pu nomonu kinerouyHoi
VMH)XCHEPUU PACTECHUI CTalI0 BO3MOXKHBIM YCKOPEHHE CEIEKIUOHHBIX ITPOLECCOB, YTO MO3BOJIAET
BBIBOJIUTH HOBBIE COPTA CEIbX03 KyNbTYp. Tenepp BbIBEAEHHE HOBOI'O COPTa COKpaTUiIoch ot 11
JeT 1o 3-4.

['eneTnyeckas (UM reHHas) MHKEHEPUS — OTIENl MOJIEKYJISIPHOM OMOJIOTHH, B KOTOPOM
3aHUMAIOTCSI H3YYCHHUEM U BBIJICJICHUEM T€HOB M3 KIIETOK KUBBIX OPTaHU3MOB, TIOCIIE YEeTO Ha/l
HUMU MPOBOAATCS MAHUMYJISINH JIJIS TOCTHKEHUS OonpeeNieHHON 1enu. [ maBHbIMH
WHCTPYMEHTAMH, KOTOPBIE UCTIOIB3YIOTCS B TCHHON WHKEHEPHH, SIBISIOTCS (PEPMEHTHI 1
BEKTODBI.

KounTtpoabHbie Bonpochl:

1.YTo n3yuaet 6MOHHMKA TPUMEPHI?
2.Yto u3yyaer OMOHUKA KPaTKO?
3.Yro Takoe TeopeTHueckas OMoHUKa?

4. Y10 Takoe OMOHMKA B MEIUIINHE?

Nudopmanuonnoe odecrneyenne 00ydeHus
[lepeuenp pexoMmeHIyeMblX Yy4eOHbIX W3AaHuUN, HHTepHeT-pecypcoB, AOIMOJHUTEIbHON
JIUTEpaTyphl

OCHOBHBIC HCTOYHHUKHU:

1. Bepxomenuea, FO. Il. buonorus : yue6noe mocobue mius CIIO / FO. II. BepxomenneBa. —
CaparoB : IIpodobOpazoBanue, 2020. — 146 c. — ISBN 978-5-4488-0651-3. — Tekct
anexktporHsid // IludpoBoit obpaszoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/91854.html (mara obpamenus: 24.03.2023). — Pexxum noctyna: s
aropusup. [lone3oBarenen

2. Kyp0Oatoa, H. C. Obmas Guomnorus : yuebnoe nocodbue maus CIIO / H. C. Kypbarosa, E. A.
KoznoBa. — Capatos : Hayunas kuawura, 2019. — 159 c. — ISBN 978-5-9758-1895-9. — Tekcr :
anekTponHblt // Ludpooit obpazoBarensHblii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/87078.html (nara obpamenus: 24.03.2023). — Pexxum noctyna: amis
aropusup. [lonp3oBarenen

3. Tynsaxoa, O. B. buomorus : yuebnuk mms CIIO / O. B. TymskoBa. — CapaToB



[IpodobpazoBanue, 2020. — 450 ¢. — ISBN 978-5-4488-0746-6. — TekcT : AIEKTPOHHBIN //
Hudposoit  oOpazoBatenbHbli  pecypc IPR SMART  :  [caiir]. —  URL:
https://www.iprbookshop.ru/105785.html (mara oGpamenus: 24.03.2023). — Pexum mocryna:
1u1st apropusup. Ilonb3oBareneit

I[OHO.HHI/ITCJII)HLIG HUCTOYHUKU.

. Amocog, I1. H. buonorus xuBoTHbBIX : yueOHOE mocoowue / 1. H. Amocos, E. 1. UymacoB. — 2-¢ uza.
— Casnkr-Ilerepoypr : Ksaapo, 2021. — 120 c¢. — ISBN 978-5-906371-20-1. — TekcT :
anexktpoHHed // lludpoBorr obOpazoBarenbhblli pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/103076.html (mata oGpamenus: 24.03.2023). — Pexum moctyma: st
apropusup. Ilonp3oBarenen

Enucees, A. I1. Anatromusi u GU3MOIOTHS CENbCKOXO3SICTBEHHBIX KUBOTHBIX : yueOHUK s CIIO /
A. II. Enucees, H. A. Cadonos, B. U. boiiko. — 5-e uza. — Cankrt-Ilerepoypr : Kanpo, 2021. —
456 c. — ISBN 978-5-906371-26-3. — Texkct : snextpoHHbli // L{udpoBoit obpasoBarenbHbIN
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/103075.html (nara oOpamenusi:
24.03.2023). — Pexwum noctyna: ans asropusup. [lonb3oBareneit

Kymnuesa, E. A. Bo3pactHas ¢pusnonorus u rurueHa : yaeonoe nocooue / E. A. Kynuera. — MuHCK :
PecnyOnukanckuit mHCTUTYT nipodeccrnoHanbHoro oopaszoBanus (PUIIO), 2021. — 232 ¢. — ISBN
978-985-7253-40-1. — Texkcr : anextponHsbIii // Llupposoit oOpazosarensHblil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/125446.html (mata oOpamenus: 31.10.2022). —
PexxuMm nocryna: uis asropusup. [lonszoBarenein

. Spomeuu, C. Il. AHaTOMUS HEPBHON CHUCTEMBI M OpPraHOB 4UyBCTB : yueOHoe mocobue / C. II.
Apomesuy, 0. A. I'yceBa. — 2-e n3a. — MuHck : Beinnitmas mkona, 2020. — 152 ¢. — ISBN
978-985-06-3287-6. — Texkcr : anextponHsbIii // Llupposoit oOpazosarensHblil pecypc IPR SMART :
[caiit]. — URL: https://www.iprbookshop.ru/119958.html (mata oOpamenus: 24.03.2023). —
PexxuMm nocryna: uis asropusup. [lonszoBarenein

CrapkoB, B. A. 3oonorus Oecrio3BoHOuHBIX. [lonmapcTtBo OIHOKIETOYHBIE >KUBOTHBIEC, WM
[Tpocreitmue (Protozoa) : yue6Hoe mocobue mis CIIO / B. A. CrapkoB ; mox pemakiueit H. FO.
Benbu. — Capatos : IIpodobpazoanue, 2020. — 123 c. — ISBN 978-5-4488-0666-7. — Texkcr :
anekTpoHHbI // Lludposoit obpazoBarensHblii pecypc IPR SMART : [caiitr]. — URL:
https://www.iprbookshop.ru/91866.html (mara oOpamenus: 24.03.2023). — Pexum goctyma: amns
aBTOPU3HUP. MOJIB30BATENEH

HNHTEepHET HCTOYHUKU:

www.elementy.ru — caiit «QneMeHTHI 0ONBIION HayKH. DHIUKIONEINS
http://ru.wikipedia.org/wiki - UnTepHeT-sHIMKIONIE AN testpilot.
http://www.nkj.ru — caiit xxypHaya «Hayka u ®Ku3Hb».

http://www.znanie-sila.su — caiiT xypHana «3HaHUE — CHUTIay.



http://technicamolodezhi.ru — caiiT xypHana «TexHHKa — MOTOACKI.
http://www.popmech.ru — caiiT xxypHana «I[lonynsapHas MexaHuKa.

http://ihst.ru — caiit UHCTUTYTa HCTOPHH €CTeCTBO3HAHMS U TexHUKH M. C.1.
Basunosa PAH (MUET PAH)
http://vivovoco.rsl.ru/VV/JOURNAL/VV_VIET.HTM - caiit xxypHana «Bormpockl
UCTOPUHU €CTECTBO3HAHUS M TEXHUKI.

http://naturalscience.ru — caiit «EctectBo3Hanue. CpaBOYHHK  €CTECTBEHHBIX HAYK).






