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CTPYKTYPA PABOYEN ITPOI' PAMMBbI
OBIINEOBPA3OBATEJIBHOI'O YUEBHOI'O ITPE/IMETA

1. IOSACHHUTEJIBHAS 3AIIMCKA

1.1.00masi xapakTepucTHKA 00111e00pa30BaTeIbHOI0 Y4eOHOI0 nMpeaMeTa

Pabouass mporpamma obmieoOpaszoBarenbHoro yuedonoro mpenmera OVIL.OS «buomorus»
COCTaBJIeHa B COOTBETCTBUU C TPeOOBaHUSIMH (eIepalIbHOTO TOCYIapCTBEHHOI'0 00pa30BaTEIbHOTO
CTaHJapTa cpenHero obmero oOpa3oBaHus u (eaepanbHOl 00pa3oBaTENbHON MPOrPaMMbI
cpenHero oOmiero oOpa3oBaHUs B IpejaesaX OCBOCHHUS MPOrpaMMbl MOATOTOBKH CIIELUAINCTOB
CpeaHero 3BeHa Ha 0aze OCHOBHOTO 00IIero oOpa3oBaHUS C ydyeToM TpeOoBaHUU (eneparbHOro
roCy/IapCTBEHHOr0 00pa30BaTEIbHOrO CTaHIAPTa CPEAHEro Mpo(eCCHOHAIBLHOrO 00pa30oBaHUs IO
nosyyaeMoil crneuuanbHoctd  15.02.06 MoHTax, TexXHMYECKas OKCIUlyaTalus W PEMOHT
XOJIOIMIIBHO-KOMIIPECCOPHBIX U TEINTIOHACOCHBIX MAIIIMH M YCTAHOBOK (TI0 OTPACIIsAM).

Coneprxanue paboyei mporpaMMbl HaIIPaBJIeHO Ha TOCTHIKECHUE CIEAYIOMINX IeJIei:
— nonyueHue (GyHIaMEHTAIbHBIX 3HaHWi o Ouonormueckux cucremax (Kmerka, Opranusm,
[Monymsius, Bua, Dxocucrema); UCTOPUM Pa3BUTHSL COBPEMEHHBIX IPECTABICHUM O KUBOU
MPUPOJIE, BBIJAIOIINXCA OTKPBITUSIX B OWOJIIOTMYECKOW HayKe; poiiu OHMOJOrMuYecKoil Hayku B
(GOpMHpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa; METOJaX HAyYHOTO
MIO3HAHUS;
— OBJIaJICHUE YMEHUSIMU JIOTHUECKU MBICIUTh, OOOCHOBBIBATH MECTO M POJIb OMOIOTHYECKUX
3HAHUN B MPAKTUYECKOW JEATEIIBHOCTH JIFOJEH, Pa3BUTUNA COBPEMEHHBIX TEXHOJIOTHI; ONPENEIATH
JKUBbIE O0BEKTHI B MPHUPOEC; MPOBOJUTH HAOIIOIEHUS 32 SKOCUCTEMAaMHU C LIETbI0 WX OMUCAHUS U
BBISIBIICHHSI E€CTECTBEHHBIX M AaHTPOIOTCHHBIX W3MEHEHHWH; HAXOAWTh W aHAIN3UPOBATh
HH(}OpPMAIIHIO O KUBBIX 00BEKTaX;
—  pa3BUTHE IO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX M TBOPYECKHX CIIOCOOHOCTEH
0o0yJaromuxcst B TPOILECCe H3YYCHHsT OMOJOTMYECKHX SIBJICHHWH; BBINAIONIMXCS JIOCTHKCHUHN
OMoJIOTHH, BOLIEAIIMX B OOIIEYETOBEYECKYIO KYJIbTYPY; CIOXKHBIX M TNPOTUBOPEUMBBIX IyTeH
pa3BUTHS COBPEMEHHBIX HAYYHBIX B3TJISIOB, WCH, TEOPH, KOHIENIUH, THIOTe3 (0 CYIIHOCTH U
IPOMCXOXKACHUH JKU3HH, YeJIOBEeKa) B X0/1€ Pa0OTHI C pa3IMUHbIMU HCTOUHUKAMH HH(OpMAIIUH;
- BOCIIUTaHHUE YOSKIEHHOCTH B HEOOXOIMMOCTH MO3HAHUS KUBOW MPUPOJIBI, HEOOXOAUMOCTH
palMOHAIFHOTO TPUPOIOTIONB30BaHUs, OEpEKHOTO OTHOIIEHHS K NPUPOAHBIM pecypcam H
OKpY’Karollel cpesie, COOCTBEHHOMY 3/I0pOBbIO; YBaXKEHUSI K MHEHHIO ONIIOHEHTA MPU 00CYXKAEHUU
OHOJOTHYECKHUX TPOOIIEM;
- UCIIOJIb30BaHUE MTPUOOPETEHHBIX OMOJIOrMYECKUX 3HAHUM M YMEHUH B MMOBCEJHEBHOMN KU3HU
JUISL OLICHKH TIOCIIEICTBUI CBOEH JEATENbHOCTH (M AEATEIbHOCTU JPYTUX JIOJIEH) MO0 OTHOLIEHHUIO K
OKpYKalomie cpene, 370pOBBIO NIPYTUX JIOAEH W COOCTBEHHOMY 3/I0POBBIO; OOOCHOBaHHE U
coOmosieHre Mep MNpo(UIAKTUKHM 3a00JIeBaHuil, OKa3aHME IEepBOW IMOMOILIM MpU TpaBMax,
COOITIO/ICHHE TTPABHJI TIOBEICHUS B IPHPOJIE

1.2. MecTo 0011€00pa30BaTeIbHOI0 Y4eOHOIr0 NpeaMeTa B y4eOHOM IIaHe

Oo6meoOpa3oBaTenbHblii  yueOHbI mpenmer OVYIL.OS «buomorusty BXOIUT B IUKII
00s3aTeNbHBIX Y4eOHBIX mpeaMeToB  (0a30BbIM YpPOBEHb) M SIBISETCA COCTABHOM YacThIO
MOJArOTOBKH CHELMAIMCTOB CPETHEr0 3BeHa Ha 0a3e OCHOBHOT'O 001Iero 00pa3oBaHus.

dopma MPOMEKYTOUHOM aTTECTANH — 3a4YET C OLIEHKOW BO 2 CEMECTpE.

1.3. Pe3yabTaThl 0OCBOEHHS 0011€00Pa30BaATEILHOI0 YUE€OHOI0 NMpeaMeTa

Cormacho ®I'OC COO, ycranaBnmuBaloTCs  TpeOOBaHMSA K pe3yJbTaTaM OCBOCHHS
0o0y4aroluMuUCs MporpaMM CpeHEro oOLIero oO0pa30BaHUS: JMYHOCTHBIM, METAalmpeIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE  Ppe3yJabTaTbl OCBOCHUS OCHOBHOH  00pa30oBaTEbHOM  IPOTPaAMMBI
JOCTUTAIOTCS B €IMHCTBE Y4eOHOM W  BOCHUTATENbHOM  JEATENBHOCTH  OpraHU3allHH,



OCYIIECTBISIONIEH 00pa3oBaTeNbHYIO JAEATETbHOCTh, B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCHUICKMUMH COLIMOKYJIbTYPHBIMU, HMCTOPHUYECKUMU M J1YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU,
OPUHATHIMH B OOIIECTBE MpaBWJIaMH W HOPMaMH IOBEIEHHs, M CIOCOOCTBYIOT Mpoleccam
CaMOIIO3HAHHUs, CaMOBOCIHUTAHUS U CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3ULMUHU JIMYHOCTH,
NaTpUOTU3Ma, TPAKIAHCTBEHHOCTH, YBOKCHUS K MaMATH 3alIUTHUKOB OTeuecTBa M TOJIBUTaM
I'epoeB OreuecTBa M cTaplieMy NOKOJIEHHIO, 3aKOHY W IPaBONOPSAKY, TPYAY, B3aUMHOIO
yBa)KeHHsI, OEPEKHOT0 OTHOIICHHS K KyJbTYPHOMY HACJICAMIO M TPAJAUIIUSAM MHOTOHAIIMOHAILHOTO
Hapopa Poccuiickoit @enepanun, NpUpoje U OKPY-Karollen cpee

JIMYHOCTHBIE ~ pe3ynabTaTbl  OCBOGHHS ~ OCHOBHOM  00pa3oBaTeNbHOW  MPOrpamMMbl
00y4JarmuMuUCs JOHKHBI OTPaskaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYarOIIUXCSl PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEHW TMMO3UIIMEH JIMYHOCTH, CHCTEMON IICHHOCTHBIX OPHCHTAIUH,
MO3UTUBHBIX  BHYTPEHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX TPAJAULIHUOHHBIM  IIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIBITAa W OMBITA JIEATEIPHOCTH B MpoIecce
peanu3alnuy OCHOBHBIX HAIlPaBJICHUN BOCIUTATEIbHOU I€ATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) epasicoanckozo socnumarusi:

- chOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOydarolerocss Kak axkTUBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUHCKOI0 OOLIECTBA;

- OCO3HAaHUE CBOMX KOHCTHUTYIMOHHBIX MpaB U OOA3aHHOCTEH, YyBa)KEHUE 3aKOHA U
IIPaBONOPSJIKA;

- TMPUHATHE TPAIUIMOHHBIX HAI[MOHAIBHBIX, OOIEYEIOBEYECKMX TI'yMaHUCTUYECKHX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

- TOTOBHOCTHb MPOTHUBOCTOATH HUACOJOTHH SKCTPEMH3Ma, HalMOHANIMW3Ma, KceHodoOuu,
JTUCKPUMHHAIIH TI0 COIUATBHBIM, PETUTHO3HBIM, PACOBBIM, HAITMOHAIBHBIM IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIbHOCTh B HMHTEpECax Tpa’kJaHCKOro OOIlecTBa,
y4acTBOBaTh B CaMOYNpaBIE€HUU B OOII€00pa30BaTENIbHON OpraHU3alMM U JETCKO-FOHOLIECKUX
OpraHu3aIusiX;

- YMEHHE B3aUMOJIEHCTBOBATh C COIMATBHBIMU WHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

- TOTOBHOCTh K TYMaHHUTAapHOM U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) nampuomuuecko20 60CRUMAHUSL:

- ¢(OpPMHUPOBAHHOCTh POCCUNCKON TPaXkIaHCKOW MACHTUYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH Iepe PonnHoM, ropaocTu 3a cBoi kpaii, cBoro Poauny,
CBOH A3BIK U KYJIBTYDPY, IPOILIOE U HACTOSIEE MHOTOHAIMOHAIIBHOTO Hapoaa Poccuu;

- IICHHOCTHOE OTHOUIEHUE K TOCYAapCTBEHHBIM CHMBOJIaM, UICTOPUUYECKOMY U MPUPOTHOMY
HaCJEeINI0, MAMITHUKAM, TpaaIulusaM HapoaoB Poccun, noctrkennsam Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUSIX U TPYIE;

- ujieliHas yOexI€HHOCTb, TOTOBHOCTD K CIIY>)KEHHIO U 3amure OTteyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 0yX08HO-HPABCMBEEHHO20 60CRUMAHUSL:

- OCO3HAHME TyXOBHBIX LICHHOCTEH POCCUMCKOIO HApOIa;

- chopMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO TIOBE/ICHUS;

- CIIOCOOHOCTH OIICHMBATh CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,

- OCO3HAHME JMYHOTO BKJIa/la B IOCTPOEHUE YCTOHUNBOTO OYyIYIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM pOJIUTENSIM U (WIM) APYTUM YJI€HaM CEeMbH,
CO3JJaHUIO CEMBH HA OCHOBE OCO3HAHHOI'O IIPUHATUS LICHHOCTEW CEMEWHON KU3HU B COOTBETCTBUU
C TpaauIMsMu HapooB Poccuy;

4) sacmemuyecko2o 0CHUMAHUAL:

- HCTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOUasl 3CTETHUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa U OOIIIECTBEHHBIX OTHOIICHHIA,

- CIIOCOOHOCTh BOCIIPUHUMATD PAa3IMYHbIE BUJIbI HCKYCCTBA, TPAIUIIMU U TBOPUECTBO CBOETO
U APYTUX HApOJIOB, OIIYIIaTh 3MOLIMOHATIBLHOE BO3/CHCTBIE UCKYCCTBA;



- yOXKICHHOCTh B 3HAYMMOCTH JUIsl TUYHOCTH U OOIIECTBa OTCUYECTBEHHOTO U MHUPOBOTO
HCKYCCTBa, STHUYECKHUX KYJIbTYPHBIX TPAIUIIUI U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPQXCHHIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMIICHHUE MPOSBISATH
KayecTBa TBOPUYECKON JIMYHOCTH;

5) @usuueckozo éocnumanus:

- chOpMHUPOBAHHOCTH 3J0POBOrO M Oe3omacHOro oOpa3a KU3HHU, OTBETCTBEHHOI'O
OTHOIICHHS K CBOEMY 3JI0POBBIO;

- norpeOHOCTh B  (U3MYECKOM  COBEpPUICHCTBOBAHUHU, 3aHATUAX  CIHOPTHUBHO-
037I0POBHUTEILHON JIEATENLHOCTHIO;

- aKTUBHOE HEMPUITHE BPEAHBIX MPUBBIUYEK U UHBIX (POPM NMPUUMHEHUS Bpeaa pU3ndeckomy
U TICHXUYECKOMY 37I0POBBIO;

6) mpyoosozo eocnumanusi:

- TOTOBHOCTB K TPYZY, OCO3HaHHE IEHHOCTH MacTEepPCTBa, TPYI0II00HE;

- TOTOBHOCTH K aKTUBHOH JESITETbHOCTH TEXHOJIOTMUECKON U COLMaIbHONH HAIPAaBIEHHOCTH,
CIOCOOHOCTH MHUIIMMPOBATh, IUIAHUPOBATH H CAMOCTOSITEIIBHO BBIITOIHSTH TAKYIO JICSITEILHOCTD;

- MHTEpEeC K pa3iuyYHbIM cdepaM MpodeccHOHAIbHON AESITeNTbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIIeii mpodeccruu U pearn30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBL;

- TOTOBHOCTb U CIIOCOOHOCTh K OOpa30BaHMIO U caMOOOpa30BaHHUIO HAa MPOTSKEHUH BCei
JKU3HHU,

7) 9KOI02UUECK020 60CRUMAHUSL:

- c(hOopMHPOBAHHOCTh JKOJOTUYCCKOW KYJIBTYPhl, IOHUMAHUE BIMSHUS COIHAIBHO-
SKOHOMHMYECKHUX TMPOIECCOB Ha COCTOSHUE NPUPOJHOM M COLMATBHOW CpeAbl, OCO3HAaHUE
rJ100aTBbHOTO XapaKTepa IKOJIOTHUECKUX MPooIIeMm;

- IUTAHUPOBAHHME M OCYIIECTBICHHE ACHCTBHUI B OKpYXAlOIIeW cpele Ha OCHOBE 3HAHUS
L[eJI€N YCTOMYMBOIO PA3BUTHSI YEJIOBEYECTBA;

- aKTUBHOE HENPUSITHE ACHCTBUIA, MTPUHOCSIINX BPEl OKpYKaroIeh cpee;

- YMEHHE TPOTHO3HPOBATh  HEOJATOMPUATHBIC  JKOJOTHYECKHE  ITOCIIEICTBUS
MpeINPUHUMAEMBIX JEHCTBHM, MPEeIOTBpALIaTh UX;

- pacIIMpeHHEe OMbITa JACSITEILHOCTH YKOJIOTHUECKOW HAIIPABICHHOCTH,

8) yennocmu nayuno2o noznanus:

- c(hOopMHPOBAaHHOCTHL MHPOBO33PEHHS, COOTBETCTBYIOIIECTO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd ¢  OOIIECTBEHHOW TMPAKTHKH, OCHOBAaHHOTO Ha JUalore KYyJIbTYyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE;

- COBEPIIIEHCTBOBAHUE S3BIKOBOM M UMTATENbCKOW KYIBTYPHI KaK CPEICTBA B3aUMOICHCTBUS
MEX]Ty JIFOJIbMU U TIO3HAHUS MHUPA,

- OCO3HAHME IIEHHOCTH HAY4HOH NEeATENbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOCKTHYIO U
HCCJICIOBATEILCKYIO ACSITEILHOCTh MHINBUAYAIBHO U B TPYIITIE.

MeranpeaMeTHble pe3yJbTAaThbl OCBOCHHS OCHOBHOH 00pa3oBaTeNbHOM MPOrPaMMBI
JIOJKHBI OTPaXKaTh:

1) Osnaoenue ynusepcanbHvimu yueOHLIMU NOZHABAMENLHBIMU OCUCMEUIMU.:

a) 0a30BBIC JJOTUYECKHUE JICHCTBHS:

- CaMOCTOATENbHO (OPMYIUPOBATH W aKTyaIM3UPOBATh MpoOJieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBIM NMPU3HAK UM OCHOBAHHUS IS CPAaBHEHUS, KIIacCU(PUKALIUN
1 0000IIEeHH;

- OIPEENSTh LIEH IeATEIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUH UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX;

- BHOCUTh KOPPEKTHUBBI B JESATENBHOCTH, OIEHHBATh COOTBETCTBHE PE3YyIbTATOB LENSIM,
OIICHUBATh PUCKH TOCIICICTBUN JACSITEILHOCTH;

- pa3BHUBATh KPEATUBHOE MBIILJICHUE MTPU PEIICHUH KU3HEHHBIX TPO0OIIeM;

0) 6a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUS:

- BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATEILCKON U MPOCKTHOW AESATeIbHOCTH, HaBBIKAMU



pa3perieHus mpoodieM;

- CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbBHOMY IOMCKY METOJOB peIlIeHUs
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJOB ITO3HAHUS;

- OBJIaJICHUE BUJAMHU JAEATEIbHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETallUu,
peoOpa3OBaHUI0 U MPUMEHEHUIO B PA3NIUMYHBIX YU4EOHBIX CUTYAIUSAX, B TOM YHCJE MPHU CO3JIaHUU
y4eOHBIX U COIUAIBHBIX TPOEKTOB;

- (¢opMuUpOBaHHWE HAyYHOTO THUIA MBIIUICHUS, BIAJCHUEC HAYYHOH TEPMUHOJIOTHEH,
KIIFOYEBBIMU MTOHATHSAMHU U METOJIaMU;

- CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33Jjayd B OOpa30BaTEIbHON NEATEIHHOCTH U
YKU3HEHHBIX CUTYaIUsX;

- BBISIBJIATH TPUYUHHO-CIICJICTBEHHBIC CBSI3M W aKTYalM3UPOBaTh 3a/ady, BBIJABUTATh
TUIIOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHTHI Ul JI0Ka3aTelbCTBa CBOMX YTBEP)KICHUM, 33a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHaJIM3UPOBATH MOJYYEHHBIEC B XO/IC PELICHHUS 33/1a4i Pe3yIbTaThl, KPUTUYECKHU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSIX;

- IaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIbIT;

- pa3pabaThIBaTh TUIAH PEIICHHS TPOOJIEMBI C YIETOM aHAIN3a HMEIOIIUXCS MaTePHATBLHBIX
U HeMaTepUAIbHBIX PECYPCOB;

- OCYIICCTBJIATH IICJICHAIIPABJIICHHBIN IMOUCK TIEPEHOCA CPEICTB M CIIOCOOOB NIEHCTBUS B
npoecCHOHANBHYIO Cpey;

- yYMeTh TICPEHOCHTHh 3HAHWS B TIO3HABATCIBHYID H MPAKTUYCCKYI0 00JacTu
KU3HEJEATENIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTeH;

- BBIIBUTATh HOBBIC UJCH, ITpeIJIaraTh OPUTHMHATIbLHBIC TIOJIXO/IbI U PELICHHUS;

- CTaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOINE aTbTePHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopmarueil:

- BJIQJICTh HABBIKAMH TMOJIYYCHUS WH(OpPMAMA W3 HWCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATh MOUCK, aHAIIN3, CUCTEMATH3aIlMI0 M UHTEPIIpEeTalni0 HHPOpMaIuu
Pa3TUYHBIX BUJIOB ¥ (JOPM MPEICTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hopMaTax ¢ y4eToM HazHaueHHUs MHPOpPMAIUH U 1IeNIeBOi
ayJIMTOPUH, BBIOUPAS ONTHMAIBLHYIO (OPMY TTPEICTABICHUS M BH3yaTU3alliu;

- OIICHHBAaTh JIOCTOBEPHOCTH, JIETUTUMHOCTh MH(OPMAIIUU, €€ COOTBETCTBUE MPABOBHIM U
MOPaTbHO-ITHYECKUM HOPMaM;

- WCIIONIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHHH KOTHUTWUBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHW3AIMOHHBIX 3a7ad C COOJIOJACHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TMTHEHBI, pPeCcypcocOepeKeHus, MPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

- BIIQJeTh HABBIKAMHU pACTO3HABaHWS H 3allUThl HHQOpMaIuH, WHHOPMAIMOHHON
0€30MacHOCTH JTUYHOCTH.

2) OsnadeHue yHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OCLLCTNEUAMU.

a) obmieHue:

- OCYIIECTBIATh KOMMYHHUKAIIUU BO BCEX Cepax KU3HH;

- pacrio3HaBaTh HEBepOATbHBIC CpEJCTBa OOMICHHS, NMOHMMATh 3HAYCHUE COIMAIBHBIX
3HAKOB, PACTMIO3HABATH MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIlM U CMSATYATh KOH(QIUKTHL;

- BJIQJIETh Pa3IMYHBIMH CTIOCOOaMU OOIIEHUS U B3aUMOJCHCTBUS,

- apryMEHTHPOBAHHO BECTH JAHMAJIOT, YMETh CMITYaTh KOH(JIUKTHBIE CUTYAIIHH;

- pPa3BepHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PCHHS C HCIIOJIH30BAHUEM S3BIKOBBIX
CpPE/CTB;

0) COBMECTHasI IeATEITbHOCTb:

- IOHUMATh U UCIOJIL30BaTh MPEUMYILECTBA KOMaHIHON ¥ HHIUBUTyaTbHOU PabOTHI;

- BBIOMpATh TEMaTUKY U METOJIbl COBMECTHBIX JIEHCTBUI C y4yeTOM OOIIHUX HMHTEPECOB U
BO3MOXKHOCTEH Ka)KJIOTO YiIeHA KOJUICKTHBA,



- TpPUHUAMATH UEIH COBMECTHOW JI€ATEIHHOCTH, OPTaHHU30BBIBATH W KOOPIUHUPOBATH
JICUCTBUSA MO €€ JOCTHUKEHUIO: COCTABIISITh TUIaH JACHUCTBUH, pacpeAessiTh PO ¢ YYETOM MHEHUM
Y4aCTHUKOB 00CYKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

- OIICHMBATh KaueCTBO CBOETO BKJIaJla U KaXKJIOT0 y4YaCTHHUKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

- IpejyaraTh HOBBIE MPOEKTHI, OLIEHUBATh WUJIEU C MO3ULUKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

- KOOPAMHHUPOBATh U BBHINOJHATH pPabOTy B YCIOBUSX pPEaTbHOr0, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

- OCYILIECTBJISITH IIO3UTUBHOE CTPATETHYECKOE IIOBEICHHWE B PA3JIMYHBIX CHUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

3) Osnadenue ynugepcanoHblMu pe2yiamusHbIMU OeUCmEUsMU:

a) CaMOOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JI€ATEIbHOCTh, BBIABISATH MPOOIEMBI,
CTaBUTH U (GOPMYIUPOBATH COOCTBEHHBIC 3a/1a4¥ B 00pa30BaTECILHOMN JIEATCILHOCTH U KU3HCHHBIX
CUTYaIUsX;

- CaMOCTOSITEIBHO COCTABJIATH IUIAH PEIICHUS MPOOJIEMBI C YY4ETOM UMEIONINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTEHU;

- IaBaTh OLICHKY HOBBIM CUTYaIUsIM;

- paciupsATh paMKH y4eOHOTO MpeAMEeTa Ha OCHOBE JTIMYHBIX MIPEANOYTECHUH;

- JIeNaTh OCO3HAHHBIN BBIOOP, AprYMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHICE,

- OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

- C1IocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBIICHUIO IIUPOKOW 3PYIUIIUU B PA3HBIX 00JACTSIX
3HAHUU, TOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIA U KYJIbTYpPHBIA YPOBEHB;

0) CAMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYyallHsIM, BHOCHUTh KOPPEKTHUBBI B JESTENHbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEIISIM;

- BIIAJIETh HABBIKAMU MO3HABATEIHHON peQIIeKCHH KaK OCO3HAHHS COBEPILAEMBIX JEUCTBUN
U MBICJTUTEILHBIX TIPOIECCOB, MX PE3YJIbTATOB U OCHOBAHUI;

- HCIIOJIB30BATh MPUEMBI pepIieKCruu Ui OIICHKU CUTYAIlHH, BHIOOpA BEPHOTO PEIICHNUS;

- YMETh OIEHUBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHHS 10 HX CHIKCHHUIO,

B) OMOILIMOHALHBIM UHTEIIEKT, MPeroaraiomui chopMUPOBaHHOCTD:

- CAaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE€ dMOIMOHAILHOE COCTOSHUE,
BUJICTHh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

- caMOperyJMpOBaHUs,  BKJIIOYAMOIIETO  CAMOKOHTPOJb,  YMEHHE  IPHHUMATH
OTBETCTBEHHOCTh 33 CBO€ TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K HSMOIMOHAIBHBIM
WU3MEHEHUSM U TIPOSBIISTH THOKOCTh, OBITH OTKPBITHIM HOBOMY;,

- BHYTpPEHHEW MOTHBAIlMU, BKIIOYAIOIIEH CTpEMIIEHHE K JIOCTIDKEHHUIO IEIH H YCIEXy,
ONTHMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXOJIS U3 CBOMX BO3MOKHOCTEH;

- DMIMATHUH, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHHMMATh SMOIMOHATBHOE COCTOSIHHE APYTHUX,
VUUTHIBATH €TI0 TMPH OCYIMIECTBICHHA KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEePEKUBAHUIO;

- COITMAIBHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BHICTPAMBATh OTHOIICHUS C APYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3pemiaTh KOHMINKTHL,

T') IPUHATHE ce0sl U IPYTHUX JIIOIEH:

- IPUHUMATH ce0s1, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;

- TPUHAMATh MOTHBBI M apryMEHTBHI JPYrUX IJIIOJIEH TIpH aHallu3e pPe3yJIbTaToB
JESITEIIbHOCTH;

- MPU3HABATh CBOE MPABO M MPABO JPYTHX JIFOJICH Ha ONITHOKH;

-pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C TMO3UIIUU APYTOTO YEIOBEKa.

IIpeameTHbIe pe3yJbTaThl 10 00ImIE0Opa3oBaTebHOMY ydeOHOMY mpenmery OVYIIL.08
«buonorus» MOMKHBI 00€CIIeYNBaTh:



1) chopMUpPOBAaHHOCTh 3HAHWUN O MECTE M POJIM OMOJOTHUU B CHCTEME HAy4YHOTO 3HAHUS;
(GyHKIIMOHAIBHONU IPaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs )KU3HEHHBIX pooiiem;

2)  chOpMUPOBAHHOCTH yMEHHS  PACKPHIBATH  COJCPKAHHE  OCHOBOIIOJATAOIINX
OMOJOTUYECKUX TEPMUHOB M MOHSATHUH: )KU3Hb, KIIETKA, TKaHb, OPTaH, OPraHu3M, BU, MOMYJISIUS,
IKOCHCTeMa, OuoreHo3, Omochepa; MerabomuzM (0OMEH BEIIECTB M IPEBpAIICHUE OSHEPTHH),
romMeoctas (camoperynsauus), OHMOCHHTE3 Oelka, CTPYKTypHash OpraHu3alus >XHUBBIX CHUCTEM,
JTUCKPETHOCTh, CAMOPETYIIALNS, CaMOBOCIIPOHM3BEIACHUE (PENPOAYKIHS), HACIEICTBEHHOCTb,
M3MEHYUBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHUE, YPOBHEBAsI OpraHU3AIMS;

3) chopMHUpOBAaHHOCTH yMEHHUS  pPACKpPhIBaTh  COJEPKAHHWE  OCHOBOIIOJIATAIOIINX
OMOJIOTHYECKUX TEOPHM W THIOTE3: KJICTOYHOM, XPOMOCOMHOM, MYTAI[AOHHOM, IBOJIFOIMOHHOM,
MPOMCXOXICHUS KU3HU U YEIOBEK,

4) chopMUPOBaHHOCTh YMEHHUS PACKPHIBATH OCHOBOIOJIATaI0NINE OMOIOTHYECKUE 3aKOHBI U
3akoHomepHoctu (I'. Mennens, T. Moprana, H.U. BaBunosa, 3. I'ekkens, ®. Mromepa, K. bapa),
TPaHULbI UX TPUMEHUMOCTHU K KUBBIM CHCTEMAaM;

5) mnpuoOpereHWE OMbITa TNPUMEHEHUS OCHOBHBIX METOJIOB HAyYHOTO ITIO3HAHUSA,
UCIIONIb3YEMBIX B OMONOrMH: HAOMIOJEHUS W OMUCAHMS KUBBIX CHUCTEM, MPOIECCOB M SIBICHUN;
OpTraHM3aIN U MPOBEICHUS OMOJIOTHYECKOTO IKCIEPUMEHTA, BBIIBMKCHHS THUIIOTE3, BBIIBICHUS
3aBHCHUMOCTH MEX]y HCCIEeyeMbIMH BeIHMYMHAMHU, OOBSCHEHHUS IMOJIYYEHHBIX pE3yJIbTaTOB U
(GOopMyIMPOBAHUS BEIBOJIOB C HCIIOIH30BAaHIUEM HAyUHBIX MOHITHIA, TCOPHI U 3aKOHOB;

6) chopMHpPOBAHHOCTH YMEHHUS BBIACIATH CYIIECTBEHHbIE MPHU3HAKU BHPYCOB, KIETOK
MPOKAPUOT U FYKAPHOT; OJHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B
U DKOCUCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIIECTB M MPEBpAIICHHS DHEPIHMHU B KIETKE,
dboTOoCHHTE3a, IUTACTHYECKOTO U JHEPreTUYeCKOro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meno3a,
OIUIOIOTBOPEHUS, PAa3BUTHUS W  Pa3MHOXKEHUS, HWHAMBHIYAJIbHOTO PAa3BUTUS  OpraHu3Ma
(onToreHesa), OOpHOBI 3a CYIIECTBOBAaHWE, E€CTECTBEHHOIO OTOOpa, BHUI000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHWs, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM,
AHTPOTIOTEHHBIX M3MCHCHHH B JKOCHCTEMaxX CBOCH MECTHOCTH, KPYroBOpPOTa BEIIECTB U
MpeBpallleHre YHEPTUU B Ouocdepe;

7) chOPMUPOBAHHOCTH YMEHHUS TPHUMEHSATH TOJyUYECHHBIC 3HAHWUS JUIS OOBSICHEHUS
OMOJIOTUYECKHUX TPOIECCOB M SBICHUH, AN MPUHITHUS MPAKTHUECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HH C 1IeTBI0 o0ecrieueHus 0€30MacHOCTH CBOETO 3/I0POBbS U 3JI0POBBSI OKPYXKAIOIIUX JIFOJCH,
cOOIOZICHHSI 3TOPOBOTO 00pa3a KU3HU, HOPM TPAMOTHOTO MOBEACHHS B OKPY>KaIOIIEH MPUPOAHOIN
cpelie; TMOHUMAaHUE HEOOXOTUMOCTH WCIIONB30BAHMS JOCTIKEHUH COBPEMEHHON OWOJIOTHU U
OMOTEXHOJOTHH JIJIsl pAallMOHATBFHOTO MPUPOAONOIB30BAHNUS;

8) chOpMUPOBAHHOCTH YMEHHS  pellaTh OWOJOTHYECKHE  3aJadd, COCTaBIISTH
TEHOTUIIMYECKHE CXEMbl CKpEIIMBAHUS M pPa3HbIX TUIOB HACIEJOBAHUS TMPU3HAKOB Y
OpPTaHW3MOB, COCTAaBJISITH CXEMBI TIEPEHOCA BEIISCTB W JHEPTrUU B IKOCUCTEMax (IS IHTAHUSA,
MUIIEBBIE CETH);

9) chopMHPOBAHHOCTh YMEHHI KPHUTHYECKH OIEHWBATh WH(OpPMAIUI0O OHOJIOTHYECKOTO
COJIepKaHus, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUA W3 Pa3UYHBIX HCTOYHUKOB (CpeacTBa
MaccoBOW HWH(pOpPMAIUU, HAYYHO-TIONYJSPHBIC MaTepualbl); HHTEPIPETHPOBATH ITHUCCKUC
ACTMEKThl COBPEMEHHBIX HCCIIEOBaHUI B OMOJIOTHH, MEAWIIMHE, OMOTEXHOJIOTHH;, pacCMaTpPUBATh
I0O0ANTBHBIE AKOJIOTHYECKHE TPOOJIEMbI COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIICHHUIO K HUM
COOCTBEHHYIO MMO3HUIINIO;

10) chopmupoBaHHOCTHP yMEHHH CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE K YCTHBHIE
COOOIIeHHsI HAa OCHOBE OHMONOTHYECKOW WH(MOpMAIMM M3 HECKOJIbKHX HCTOYHHKOB, T'PaMOTHO
MCIOJIb30BaTh MOHATUHHBIN anmnapar OMOJOTHH.

11) chopMUPOBAaHHOCTH 3HAHUI O MECTE M POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX HayK,
B (OPMUPOBAHUU COBPEMECHHOH €CTECTBEHHOHAYYHOW KApTUHBI MHpA, B TO3HAHHHM 3aKOHOB
MPUPOJIBI U PEUICHUH KU3HEHHO BAXKHBIX COIHAIBLHO-ITUYECKUX, IKOHOMUYECKHX, SKOJOTHIECKIX
npo0JsieM YeloBeYeCTBa, a TAKXKE B PEUICHUH BOMPOCOB PALMOHAIBHOTO MPHUPOAONOIB30BaHUS; B
(GbOpMUPOBAHNUU IICHHOCTHOT'O OTHOIIIEHUS K MPHUPOJIE, OOMIECTBY, YEJIOBEKY; O BKIAAE POCCHUICKUX



U 3apyO0eXHBIX YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH;

12) ymeHue BlIaieTh CHCTEMOMN OMOJIOTUYECKUX 3HAHHUH, KOTOpask BKIIFOYAECT:

OCHOBOIIOJIAraloNIne OUOIOTUYECKUE TEPMUHBI M MOHATUS (KH3Hb, KJIETKA, TKaHb, OpraH,
OpraHu3M, BHJ, MONYyJALUS, HKOCUCTEMa, OHOLEHO03, Ouocdepa; MeTabOIU3M, IOMEOCTa3,
KJICTOYHBII HMMMYHUTET, OHMOCHHTE3 Oelika, OHMONOJIMMEpHI, IUCKPETHOCTh, CAMOPETYIIALus,
CaMOBOCIIPOU3BEICHHE, HACIIEICTBEHHOCTh, N3MEHUMBOCTh, SHEPIrO3aBUCUMOCTh, POCT U Pa3BUTHE);

Oounonorudeckue Teopuu: kierounas teopus T. IlIBamna, M. Illneiinena, P. Bupxona;
KJIOHAJIbHO-CeNeKTUBHOr0 uMMyHuTeTa II. Opnux, WM. MeuHukoBa, XpOMOCOMHas TeOpuUs
HacieacreeHHOCcTH T. Moprana, 3akoH 3apojsieBoro cxoncrsa K. bapa, 3BoIOIMOHHAS TEOpHUs
Y. JlapBuHa, CHHTETHYECKas TEOpHs 3BOJIOLMH, Teopusi aHTpororeHesa Y. JlapBuna; Teopus
ouoreouneHo3za B.H. CyxaueBa; yuenus H.M. BaBunoBa - o IlenTpax MHorooOpasus u
IPOMCXOXKAEHUS KyJabTypHbIX pacTeHuil, A.H. CeBeprioBa - 0 MyTAX M HAIPABICHUSX HBOJIOLMH,
B.1. Bepnanckoro - o 6uocdepe;

3aKOHBI (eIMHOO0Opa3usi IOTOMKOB IE€PBOrO MOKOJEHHUS, PpACIICIUIEHUs MPU3HAKOB,
HE3aBHCHMOI'0 HacjeloBaHUs Npu3HakoB [. MeHnens, ClemIeHHOro Hacjie0BaHUs MPU3HAKOB U
HapyleHus cuemieHuss reHoB T. MopraHa; TroMoJIOTHYECKMX pSAJOB B HAcleICTBEHHOH
m3meHunBoctu H.M. BaBuioBa, reHermuyeckoro paBHoBecus JIx. Xapam u B. BaiinOepra;
3apozpiiieBoro cxoacrsa K. bapa, Ouorenernueckoro 3akona 3. 'ekkenst, . Mronepa);

MPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuna (MuHumyma lO. JIubGuxa, 5KOJOTMYECKOM NHpamMuabl 4Yucesnl, OuOMaccel U
SHEPruMn);

runotessl (koauepsatHoi A.M. Onapuna, nepsuynoro Oynabona J[x. Xonzgeiina, Mmukpocdep
C. ®okca, pubdoszuma T. Yek);

13) BrnageHue cucreMoil 3HaHMH 00 OCHOBHBIX METOJaX HAy4yHOro IIO3HAHMS,
UCTIOJIB3YEeMBIX B OHOJOTHUECKUX HCCICIOBAHUAX KHUBBIX OOBEKTOB M SKOCHCTEM (OMHCAHHE,
U3MEpeHue, NpoBeleHHe HaOMI0IeHu); crmoco0aMy BBISBICHHUS M OLIEHKH AaHTPOIOT€HHBIX
VW3MEHEHUH B MPUPOJIE;

14) ymeHue BbIIEIATH CYLIECTBEHHbIE IPU3HAKU:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPUOT M SYKApUOT; OJHOKJIETOUHBIX M MHOTOKJIETOYHBIX
OpPTaHU3MOB, BUJIOB, OMOT€OIIEHO30B, IKOCHCTEM U OUOCHEPHI;

CTPOCHHMSI OpraHOB M CHCTEM OpIraHOB pAacTeHHi, >KMBOTHBIX, YEJIOBEKA; IPOILIECCOB
KU3HEJEATENBHOCTH, TPOTEKAIOINX B OPraHU3Max paCTEHUM, dKUBOTHBIX U YEJIOBEKA;

OMOJIOrMYECKHX MPOLIECCOB: 0OMEHa BellecTB (MeTaboa13M), MHGOPMAIIMU U NPEBpaIICHUs
SHEpPruu, Opo’KeHHs, AaBTOTPOPHOr0 U TIeTepoTPOPHOro TUNOB NHUTAHUS, (OTOCHHTE3a U
XEMOCHHTEe3a, MMTO3a, Melo03a, raMeToreHesa, 3MOpHOreHe3a, MOCTIMOPHOHAIBHOIO pa3BUTHSA,
PasMHOXKEHHUs, MHIAMBHUIYAIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOr€He3a), B3aUMOJEHCTBUS T'€HOB,
rereposuca; JEHCTBHUI  HCKYCCTBEHHOIO  OTOOpa, CTaOWIM3UPYIOLIEro, JBUXKYLIETO U
pa3pbIBAIOLLETO €CTECTBEHHOT'O oTbopa; AJJIONIATPUYECKOTO " CUMIATPUYECKOTO
BUJ000pa30BaHus; BIUSHUA  JBIKYHIIMX CHUJ  JBOJIIOUMHM Ha TEeHO(QOHA  MONYJISIUY;
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOMTaHMsA, YepeJOBaHUs HAlpaBJICHUIH SBOJIIOLNY;
KpyroBOpOTa BEUIECTB U MMOTOKA SHEPTUHU B IKOCHCTEMAX;

15) ymenue ycTaHaBIMBaTh B3aWMOCBSI3M MEXIY CTPOCHHEM U (DYHKIUSMH: OPraHOM[OB,
KJIETOK Pa3HbIX TKaHEH, OpraHaMu W CHCTEMaMH OpPraHOB Yy PAcTEHUM, KUBOTHBIX M UEJIOBEKa,
MEXy dTarnlaMid OOMEHa BELIeCTB; dTalaMu KJIETOUYHOTO LMKJIA U )KU3HEHHBIX IUKJIOB OPraHU3MOB;
ATanaMyu SMOPUOHAIBHOTO Pa3BUTHS; TE€HOTUIIOM U (PEHOTUNOM, (EHOTUIIOM U (haKTOpamH Cpeibl
oOuTaHMSA; MpOIEcCaMH DSBOJNIONMHU; JBIXKYIIUMH CHJIAMHM aHTPONOIeHe3a; KOMIIOHEHTaMHU
Pa3IMYHBIX IKOCUCTEM U MPUCIIOCOOIIEHUSAMU K HUM OPraHU3MOB;

16) ymeHue BBISBIATh OTIMYUTENbHBbIE MPU3HAKU JKUBBIX CHCTEM, B TOM 4YHCIE T'pUOOB,
pacTeHUi, KUBOTHBIX U YEJIOBEKA; MPUCIIOCOOIEHHOCTh BUAOB K cpelie 00UTaHus, aOMOTHYECKUX U
OMOTHYECKMX KOMIIOHEHTOB  HIKOCHUCTEM, B3aMMOCBS3€H  OpPraHu3MoOB B  COOOIIECTBax,
AQHTPOIIOT€HHBIX U3MEHEHHUH B SKOCHUCTEMaX CBOEH MECTHOCTH;

17) ymeHue ucnoab30BaTh COOTBETCTBYIOIINE aPTyMEHTHI, OMOJIOIMYECKYI0 TEPMHHOJIOTHIO



U CHUMBOJIUKY JUIS JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHCTEMAaTHYECKHX TPYIII;
B3aMMOCBS3M OPraHU3MOB M Cpelbl OOMTAaHHWSA; €AMHCTBA YEJIOBEUYECKHX pac; HEOOXOAMMOCTH
3I0pOBOTO 00pa3za JKW3HU, COXpaHEHHUs pa3sHOOOpas3wsi BHUJOB M OSKOCHCTEM, KakK yCJIOBHUS
COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA;

18) yMeHue pemarb TMOUCKOBBIE OHOJIOTMUECKHE 3a7auM; BBISIBISATH MPUUYUHHO-
CIIEICTBEHHBIE CBSA3M MEXKAY HCCIEIyeMbIMH OHUOJIOrMYeCKUMU OOBEKTaMH, MpoleccaMu U
SIBJICHUSIMU; JI€TIaTh BBIBOJIBI M TPOT'HO3bI HA OCHOBAHUH TOJIYYEHHBIX PE3YJIbTATOB;

19) ymeHue BBLABUTaTh TUIOTE3bl, MPOBEPATh UX OKCHEPUMEHTAIbHBIMH CpPEICTBAMHU,
bopMynupys 1eNb UCCIeI0BaHNs, aHATU3UPOBATh MOTYYCHHBIE PE3YJIbTAThI U JIIaTh BBIBOJIBI,

20) mpyUHUMAaTh Y4acTHe B HAyYHO-HCCIIEIOBATENIbCKOW paboTe Mo OHOJIOTHH, KOJIOTUU U
MeIUIUHe, MPOBOAMMOW Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB M IyOJMYHO MPEICTaBISATh
MOJTy4YEHHBIE PE3yJbTaThl HA YYCHHUECKUX KOH(PEPEHIUAX Pa3HOTO YPOBHS;

21) yMmMeHHME OIICHMBATh STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIEIOBaHWA B OOJACTH
OMOTEXHOJOTHH U T€HETHMYECKUX TEXHOJOTUH (KIOHHMPOBAaHUE, UCKYCCTBEHHOE OIIOJOTBOPEHHUE,
HaNpaBJIeHHOE U3MEHEHNE TeHOMA M CO3/IaHNE TPAHCTEHHBIX OPTaHU3MOB);

22) yMeHue MOTHUBHMPOBATh CBOW BHIOOp Oyaymieil mpodeccruoHaIbHON NeATeIbHOCTH B
o0racTi OMOJIOTUH, MEIUIIMHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH, SKOJIOTUH, BETEPHHAPHH, CEIIHCKOTO
XO035IUCTBA, MUIIEBOW MPOMBIIUIEHHOCTH; YIITYOJISITh TO3HABATENIbHBIN HHTEPEC, HAIIPaBICHHbBIN Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIONIEH MPO(ECCHH U MPOIO0KEHIE OHOJIOTHYECKOT0 00pa3oBaHus
B YUPEKJIEHUSIX CPEIHEro Mpo(dhecCHnoHaNbHOTO U BBICIIET0 00pa30BaHusl.

1.4. Kosim4ecTBO 4aCOB HAa 0CBOEHHE NMPOTrPaMMblI 0011e00Pa30BaTEILHOI0 Y4e0OHOI 0
npeaMeTa:

VYuebHas Harpy3ka oOydamomuxcs 10 o001eo0pa3oBaTeIbHOMY Y4eOHOMY IpenMeTy
OVII.08 «buonorus» cocrarmisgeT 46 4acoB M3 HUX Harpy3Ka 0OyJaroIuXxcs BO B3aUMOJICHCTBHH C
npenojaBareneM — 44 Jaca, B TOM YUCIIe: JEKIMOHHBIE 3aHATUS — 22 yaca, IPaKTUYECKHE 3aHATHS
— 22 4gaca; camocTrosTellbHas paboTa — 2 Jaca.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O IPEJIMETA

2.1. O0beM 0011e00pa30BaTeIbHOIO Y4eOHOI0 NpeAMeTa U BU/IbI y4eOHOH padoThl

Bup yuedHoii paboTbl O0bem yacoB

YuedHasi Harpy3Ka (Bcero) 46

Harpy3ka Bo B3anMojeiicTBHH ¢ NpenojasareiieM (Bcero) 44
B TOM YHCJIE:

JIEKIIMOHHEBIE 3aHATUS 22

TPAKTUYECKUE 3aHATUS 22
KOHCYJIbTAllUH

CamocrosiTesibHas pabora 2

[TpomMexxyTouHasi aTTecTalus B popme 3auema ¢ OUeHKoul 8o 2 cemecmpe -




2.2. TemaTn4yeckMii IJIAH U coJepkaHue 001eo0pa3oBaTebHOro yueonoro npeamera OYIL.08 «buosorus»

HaumeHoBaHue pa3jieioB

Conep:kanue y4eOHOIro MaTepHuasia, JadopaTopHble U MPaKTHYecKHe padoThl,

O0BbeM yacoB

U TeM CaMoOCTOsITeIbHAs padoTa 00y4YalommXxcst
1 2 3
Pa3nes 1. Buonorus kak Hayka.
Tema 1.1. Jlekyuonnoe 3anamue 1
Buonozus kak komnnexcnan | Cooepocanue yuebnozo mamepuana: CoBpeMeHHast OMOJIOTUs - KOMIUIEKCHas Hayka. KpaTkas
HAyKa u KaK yacmao UCTOpUS DPa3BUTHUA Ouosoruv. buojormueckue Hayku W HM3ydaeMble HMH IPOOJIEMBI.
coepemennozo oomecmea. | OyHnaMmeHTanbHble, NPUKIAJAHBIE W IOMCKOBBIE HAayYHbIE HCCIIEIOBAaHUS B OHOJIOTUH.
3HayeHue O6MoNoruu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyYHOM KapTHHBI MUpA.
CBsi3p OmosoTMH C BBIOPAaHHOHM CIEUATIBHOCTHIO. 3HAYCHHWE OHMOJIOTUM B TPAKTUYECKOM
NESITEIbHOCTH 4YeJIOBeKa: MEJIUIMHE, CEeIbCKOM XO34HCTBE IPOMBIIIJIEHHOCTH, OXpaHe
IIPUPOJIBIL.
Ilpakmuueckoe 3anamue -
Camocmoamenvhnan paboma -
Paznen 2. )KuBble cucTeMbl M MX H3Y4YeHHe.
Tema 2.1. 1

Kuevle cucmemot u ux
ceoiicmea. Ypoeuesasn
OP2AHU3AUUS HCUBHIX

cucmenm.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: JKUBbIE CUCTEMBI KaK MpeIMET M3Y4E€HUs OUOJIOTHH.
CBoiicTBa JKUBBIX CUCTEM: €IMHCTBO XMMHUYECKOI'O COCTaBa, JUCKPETHOCTh U IIEJIOCTHOCTH,
CIIO)KHOCTh W YIOPSIOYEHHOCTh  CTPYKTYPBI,  OTKPBITOCTh,  CaMOOPTaHU3aIus,
CaMOBOCIIPDOM3BEJICHUE, pa3ApaXUMOCTh, H3MEHUYMBOCTb, POCT M pPa3BUTHE. Y POBHU
OpraHM3allMi KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIM,
MOMYJISAUOHHO-BU/IOBOM, 3KOCHCTEMHBIN (OnoreoneHoTndeckuit), ouocdepusiii. Ilpoueccsl,
MPOUCXOANINE B KHUBBIX cHcTeMax. OCHOBHBIE TNpH3HAKU KHUBOTO. JKHM3HBb Kak (opma
CyIIECTBOBaHMA MaTepuu. Hayku, wu3ydaromme >KHWBBIE CHCTEMBl HAa pPa3HBIX YPOBHSX
opranuzanuu. M3ydenue >xuBbIX cucteM. Meronsl Ouonornyeckoit Hayku. HaOmronenwue,
W3MEpeHHe, OHKCIEPUMEHT, CHUCTeMaTH3alus, MeTaaHainu3. [IoHATHE O 3aBUCHMON U
He3aBucHUMoi iepeMeHHoM. [lnanupoBanue sxcnepumenTa. [loctaHoBKa W poOBEpKa TUIOTES.
HyneBast rumotesa. [lonsTtne BBIOOpKH W €€ MOCTOBEPHOCTh. Pazdpoc B OHMOIIOTHYECKHX
naHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJIYUYEHHBIX pe3yabTaToB. [IpWuMHBI HMCKaKEHHS
pe3yabTaTOB IKCIIepUMeHTa. [IOHITHECTaTHCTHYECKOTO TeCTa.

Hpaxmuuecxoe 3anamue




\ Camocmoamenvnas paboma

Pasznea 3. BuoJiorus KjiaeTKu.

Tema 3.1.
Hcmopusa omkpeimus u
U3YUeHUA K1emKU.
Knemounaa meopus.
Memoowvt monexkynapuou u
KJ1emoy4Hoil ouonozuu.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: Kierka — CTPYKTYpHO-(DYHKIMOHQJIbHAs €IMHHIA
xuBoro. ctopust oTkpsiTus Kietku. Padotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanH, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOHN KJIETOYHOMN TEOPHUHU.
MeTtoapl  MOJEKYJISIpHOW W KICTOYHOH OMOJIOTMH: MHKPOCKOMNHUsS, Xpomartorpadus,
eKTpoope3, METOJ MEYeHbIX aToMOB, AuddepeHLnanbHOE LEHTPUPYrUpOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma

Pa3znen 4. Xumudeckasi Opranu3anus KJIeTKH.

Tema 4.1.
Xumuueckuii cocmag
knemku. Booa u
MUHEPAIbHbLE BeUieCEd.

Jlekyuonnoe 3anamue

Cooepoicarnue yuebHo20 mamepuanra:  XUMUYECKUH COCTaB KIETKH. Makpo-, MUKpPO- U
YIBTPAMHUKPOdJIEMEHTE. Boma m €€ posib Kak pacTBOPUTENs, PEAareHTa, y4acTHE B
CTPYKTYPUPOBAHMM KIJIETKH, TEIUIOPEryasiuud. MUHEpadbHble BElleCTBa KIETKU, HX
Omosorndeckast poiib. Pojb KaTHOHOB M aHHOHOB B KIICTKE.

Hpaxmuttecxoe 3anamue

Camocmoamenvhnas paboma

Tema 4.2.
Opzanuueckue éeuiecmea
KJlemKu — 0eKu, y2/1e600bl,
JIURUODL.

Jlekyuonnoe sanamue

Cooeporcanue yuebnoco mamepuana: OpraHuueckue BellecTBa KIETKH. buonornyeckue
nouMepbl. benku. AMUHOKUCIOTHBIA cocTaB 0enkoB. CTPYKTYphl OEITKOBOW MOJEKYIIBI.
IlepBuyHas cTpykTypa Oenka, NENTUIHAs CBsI3b. BTopuuHas, TpeTHuYHas, YeTBepTUYHAs
cTpykTyphl. JleHarypanus. CsoiictBa OenkoB. Knaccudukanus OenkoB. buonornueckue
¢byHkuun  OenkoB.  YrieBoabl. MoOHOcaxapuIbl, JAMCAXapHIbl, OJUTOCAXapuibl H
nonucaxapuapl. OOmUMI TUIaH CTpoeHUS U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB.
buonornveckue ¢ynkunu yriueonoB. Jlunuasl. ['mapodunbHo-rHapodoOHBIE CBOWMCTBA.
Knaccudukanusa nunuaos. Tpurnuuepuasl, pochonunusl, BOCKU,cTepouasl. buonornueckue
¢bynkuun aunuaoB. OOMe cBoicTBa OMOJIOTHYECKUX MEMOpPaH — TEKy4ecTb, CTIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

HpakmuueCKoe 3anamue

Camocmosmenvnas paﬁoma

Tema 4.3.
Hykneunogvle Kuciomol.

Cmpoenue u ¢pynxuyuu /[HK,
PHK, AT®. Memoowt

Jlekyuonnoe 3anamue

Cooepoicanue yueonoco mamepuana: Hyxneunoseie kuciotel. JJHK u PHK. Crpoenue
HYKJIEUHOBBIX KHUCIOT. Hykneorunsl. [Ipunnun kommnementapHoctu. IlpaBumo Yapradda.
Crpykrypa JIHK — nBoitnas cmpans. Mecronaxoxaenue u ouonornyeckue dhyaxnun JJTHK.




CIMPYKmMYpHOU duoaocuu.

Bunel PHK. ®ynknun PHK B kitetke. Ctpoenue monekyiasl AT®. Makpospruueckue cBs3u B
Monekyine AT®. buonormyeckue ¢ynkmuu ATO. BoccraHOBICHHBIE TMEPEHOCUYHKH, WX
¢ynkuun B wierke. CrpykrypHas Ouomnorusi: Ouoxumuyeckue U Ouoduzmueckue
UCCJIEIOBAHMsI COCTAaBa M IPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKYII.

Hpakmulteacoe 3ansamue

Camocmoamenvnaa paboma

Pa3znen 5. CTpoeHue u pyHKIIUM KJIETKH.

Tema 5.1.

Tunwvi k1emokx.
Ilpoxapuomuueckasn
knemka. Cmpoenue

IYKAPUOMUYECKOUL K/IeMKU.
Tlosepxnocmuwtit annapam

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoco mamepuana: THUIIBI KIETOK: SYKapUOTHYECKAs U IPOKAPHOTHIECKASI.
CtpykTypHO- QPyHKIHOHAIBbHBIE 00pa3oBaHus KIeTKU. CTPOCHHE MPOKAPUOTHIESCKON KIICTKH.
Knerounas crenka Oaktepuii u apxeil. OCOOCHHOCTH CTPOCHHS TreTepoTpodHON U
aBTOTPO(HON MPOKAPUOTHUECKUX KIIETOK. MecTo uposib MpoKapuoT B 6uoreno3zax. CTpoeHue
1 GYHKIIMOHUPOBaHUEIYKapHOoTHUeckoi kieTku. [1nazmaTndeckas memOpaHa (1a3MaiemMma).

KJ1emKu. Crpykrypa mua3Matudeckoil MeMmOpaHbl. TpaHCHOpPT BelIECTB 4Yepe3 IUIa3MaTHYeCKyro
MeMOpaHy: mnaccuBHbIM (nuddysus, obnerdyéHHas Auddys3us), aKTUBHBIA (MEPBUYHBIA U
BTOPUYHBIA aKTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. PabGota Hatpwmii-
KaJlMeBOr0 Hacoca. DHJOIMTO3: MUHOIMTO3, (arouuTo3. Dk301uTO3. KierouHnas creHka.
CtpykTypa ¥ pyHKINH KJIETOYHOUCTEHKN PACTEHUHN, TPHOOB.
Ilpakmuueckoe 3anamue
Camocmoamenvhnas paboma

Tema 5.2. Jlekyuonnoe 3anamue

Humonnazma u eé
opzanouovt. Hememopannuie
0p2aHouObl KJ1emKu.
Cmpoenue u goynkyuu aopa.
Cpasnumenvnasn
XapaKkmepucmuKka Kiemox
JyKapuom.

Cooeporcanue yuebnozo mamepuana: lluromnazma. Llurozons. Llutockener. JBuxkenue
LATOIIA3MBI. Opranou bt KJIETKH. OnHomeMOpaHHbIE OpraHoufipl  KIJIETKHU:
sHpomnazmatuueckas cetb (OIIC), anmapaTt ['onbaku, IM30COMBI, UX CTPOEHUE M (PYHKIUH.
B3aumocBsi3p 0lHOMEMOpPAaHHBIX OPraHOUA0B KJeTKU. CTpOeHHE TpaHyJIspHOIO PETUKYIyMa.
Cunte3 pactBOopuMbIX OenkoB. CHHTe3 KJIETOYHBIX MeMOpaH. I'nmankuii (arpaHylisipHbI)
sHJAOIUIa3MaTHUecKuil peTukynyM. CekperopHas (QyHkuusa anmaparta ['onbmxu. Tpancmopr
BEUIECTB B KIeTKe. Bakyonu pactutenbHbIXx kieTok. Kierouneni cok. Typrop.
[TonyaBTOHOMHBIE OpPraHOWBl KIIETKH: MUTOXOHJpHM, MuacTuabl. CTpoeHune U (QyHKUIHUU
MHUTOXOHJIpUM ¥ 1uiactuld. llepBuuHble, BTOPUYHBIE M  CIIOXKHBIE  IJIACTUIBI
(OTOCUHTE3UPYIOIIUX AYKApPUOT. XJIOPOIJIACThI, XPOMOIUIACTHI, JICHKOIIACTHl BBICIIUX
pactennii. HememOpanubie opraHouipl kieTkud. CTpoeHue M (QYHKIMM HEMEMOpPaHHBIX
OpraHouJoB KjeTku. Pubocomel. Mblmeunsie kneTkd. Mukpotpyoouku. KietouHsiit eHTp.
CrtpoeHue U JBUXKEHHE XI'YTHKOB M pecHH4YeK. MUKpOTpyOOuKH HUTOIUIa3Mbl. LleHTpuob.
HememOpannble opraHouasl Kietkd. CtpoeHne W (YHKIMHM HeMeMOpPaHHBIX OPraHOMJIOB




kIeTku. Pubocombl. MukpodunamenTsl. Mpleunbie KieTku. MukpotpyOouku. KneTounsrii
neHtp. CTpoeHue U JBHXKEHHE >KTYTUKOB U pPeCHHYEK. MHUKpOTPYOOUKH LHUTOIMIIA3MBl.
Lentpuons. HememOpanusie opranounsl kiaeTku CTpoeHne M (yHKIUUM HEMEMOpaHHBIX
OpraHouJ0B KjieTku. Pubocomsl. MukpoduinameHTsl. MblllleuHble KIETKH. MHUKpPOTPYOOUKH.
Knerounsnii nenrp. CrTpoeHMe U JBMKEHHE >KTYTUKOB W peCcHHYEK. MUKpPOTpyOOUKH
nutoruiasMbl.  LleHtpuons.  benku XpomaTuHa — THCTOHbL. KileTouHble BKIIHOYEHUS.
CpaBHHTENbHAS XapAKTEPUCTUKAKIETOK SYKapUOT (PaCTUTEIbHOM, )KUBOTHON, TPUOHON).

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma

Pa3nen 6. OOMeH BelecTB M peBpallleHne YHEPIruH B KJIeTKe.

Tema 6.1.
Oomen eewgecme —
Mmemaoboausm.
Aemompoghuwtii mun
oomena sewecme.

Domocunmes. Xemocunmes.

DHnepzemuueckuil 00meH —
OUCCMUIAUUA.

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoco mamepuana. ACCUMWISIIAS W JUCCUMWISIIUSA — JBE CTOPOHBI
MeTtabonmm3ma. Tumbl 0OMEHa BEIIEeCTB: aBTOTPO(MHBIN U TeTepoTpodHBINA. YUyacTre KHCIopoaa
B OOMEHHBIX MpoIleccax. JHepreTHueckoe olecredueHue kieTku: mpeBpaiieHue ATD B
OoOMeHHBIX mporeccax. DepMEeHTATHBHBIN XapaKTep pPeakUui KIECTOYHOTO METaloH3Ma.
@depMeHTBI, WX CTPOEHHE, CBOMCTBAa W MexaHu3M geiictBus. Kodepmentsl. Orinmuus
(GbepMEeHTOB OT HEOPraHMYECKMX KaTalnu3aTOpOB. bermku-akTHBaTOpbl M OEIKU-WHTHOUTOPEI.
3aBHCHUMOCTh CKOPOCTH (PEpMEHTATHBHBIX peEaKUUi OT pa3nuyHbIX (axTopoB. [lepBuyHbBIH
CHUHTE3 OpraHMYecKUX BellecTB B kierke. PorocuHre3. Ponb XJjioporuiacToB B Ipolecce
dotocunTe3za. CBeroBas u TemHoBas ¢aspl. IIpogyktuBHOCTH (poTOocHHTE3a. BrusHue
pa3UyHBIX (PAKTOPOB HA CKOPOCTh (OTOCHHTE3a. 3HadeHHEe (OTOCHHTE3a. XEMOCHHTE3.
Pa3znoobpaszue OpPraHU3MOB-XE€MOCHHTETHKOB: HUTPUDHULHUPYIOLITHE OakTepuu,
Kelle300aKTepur, cepoOakTepuu, BOAOPOJAHBIE OakTepuu. 3HAUEHUE XEMOCHHTE3a.
AnaspobHble opraHusmbl. Buabl Opoxenus. IlpoaykTsl OpoxeHHS W HMX HCHOJIb30BAHUE
YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTAaHU3MBI KaK OOBEKTHI OMOTEXHOJOTHU W BO3OYIUTENH
Oone3Hell. A3poOHbIE OpraHu3MBbl. DTanbdHEpreThueckoro oomMena. I1oAroToBUTENbHBIN 3TaM.
I'mukonu3 — GECKUCIOpPOAHOE pacUlelyIeHue TJI0KO3bl. bHojormueckoe OKHUCIEHHE, WIH
KJIETO4YHOE JibIXxaHue. Poilb MUTOXOHApPUIl B mpoueccax OHOJOTHYECKOTO OKHUCICHUS.
Huxnuaeckue peaknuu. OxucnutensHoe dochopunupoanue. [IpenmymiectBa a’spoOHOTO
yTH OOMEHa BeleCTB Nepesl aHadPOOHBIM. DPPEKTUBHOCTh SHEPreTUYECKOTO OOMEHa.

Hpaxmuuecxoe 3anamue

Camocmosmenvhnasn paﬁoma

Paznen 7. HacnencrBenHasi uHGopManus M peajn3aius eé B KiIeTKe.




Tema 7.1.
Peaxkyuu mampuunozo
cunmesa. Cunmes oenka.
Mexanusmol IKCnpeccuu

Jlekyuonnoe 3anamue

Cooeporcanue  yuebnoco  mamepuana: Peakuum  MarpudyHoro cuHrtesa. [lpuHnun
KOMIUIEMEHTAPHOCTH B pEaKlUMsIX MaTPpUYHOro cuHTe3a. Peanuzanusi HaciieCTBEHHOU
nHpopmanuu. ['eHeTHYEeCKU KO, erocBoicTBa. TpaHckpumius — MatpuuHbiii cuate3 PHK.
[IpuHUMIBI TPAHCKPUIILUUA: KOMILJIEMEHTAPHOCTh, aHTUIAPAILIEIBLHOCTh, ACUMMETPUYHOCTb.

ceHos. Tpancnauuss u e€ »tambl. Yuactue TpaHcnopTtHeix PHK B OmocumnTe3e Oenka. VYcioBus
O6uocunreza Oenka. KoaupoBanue ammuokucinor. Pomp pubocom B OumocuHTe3e Oenka.
OpraHu3anusreHoMa y MpOKapuoT U 3YKapuoT. Perynsius akTHBHOCTH I€HOB Y MPOKAPHOT.
l'umore3a omepona (@. XKako6, XK. Mano). Perymsuust OOMEHHBIX IMPOIIECCOB B KIIETKE.
Kiterounslii romeocras.
Ilpakmuueckoe 3anamue
CamocmoamenvHnas paboma
Tema 7.2. Jlekyuonnoe 3anamue
OcHoebl gupyconozuu. Cooepoicanue yuebnoeo mamepuana: BUPyCchl — HEKIIETOUYHBIC (POPMBI KU3HU U OOJIMTaTHBIC
Hugpopmayuonnas napasuthl. CTpoeHHE TPOCTBIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros.
ouonocus. BupycHblie 3a005eBaHus YenoBeka, KuBoTHbIX, pacternit. CITNJ], COVID-19, conmanbHbie
MEJIUIIUHCKUE TPOOJIEMBI.
Ilpakmuueckoe 3anamue
CamocmoamenvHnas paboma
Pazpen 8. Ku3HeHHBI UK KJIETKH.
Tema 8.1. Jlexyuonnoe 3anamue

Ku3nennolit yukn Knemku
Mampuunwiii cunmes /[HK.
Xpomocomst. /lenenue
Knemku - mumo3s. Pezynayusa
7Ku3nennozo yuxia knemox.

Cooeporcanue yuebnozo mamepuana: KIeTOUHBIH LUK, €ro TMEpPUOAbl U PETyJISALUs.
Nutepdaza u muto3. OcoOEHHOCTH MPOIECCOB, MpoTeKawmux B uHTepdaze. [loaroroska
KIeTKH K JeneHuto. IlpecuHrermueckuit  (HOCTMHTOTHYECKHH), CHUHTETHYECKUH WU
MMOCTCUHTETUYECKHUH (peMuToTHYeCKUil) nepuoasl uutepdasbl. Marpuunsiii cuntes JJHK —
peruikanys. IlpuHnuner permkanuu JJHK: xommiiemeHTapHOCTH, MOJIyKOHCEPBAaTUBHBIM
CHUHTE3, aHTunapamieabHocTh. Mexannsm pemnukauuun JIHK. Xpomocombl. Crpoenue
xpomocoM. Temomepsl U Tenomepa3za. XpOMOCOMHBIM Ha0Op KIETKM — KapUOTHIL.
JIMIIonAHbIN U rarionaHblii Habopsl XpomocoM. ['oMonornuynbie XxpoMocoMbl. IlosoBbie
XxpoMocoMsl. Jlenenue kineTku — MuTo3. CTaauu MHUTO3a U MPOUCXOJAIIME B HUX IPOLIECCHI.
Tuner mMuro3a. KapuokmHe3 u muToKuHE3. buonornueckoe 3HaueHwe MuTO3a. Perymsmus
MHUTOTHYECKOTO IUKJIa KiIeTkH. [IporpaMmmupyemas kierouHasirudens — anonrtos. Kierounoe
SJIPO, XPOMOCOMBI,(PYHKIIMOHAIbHASI TEHOMUKA.

HpakmuueCKoe 3anamue

Camocmosmenvnas paﬁoma

Pa3znean 9. Crpoenue u GyHKIMH OPraHU3MOB.




Tema 9.1.
Opzanusm Kak eounoeyeinoe.
Tkanu pacmenuii. Tkanu
HCUGOMHBIX UYEN06EKA.
Opzanwt. Cucmemul opzanoe.
Onopa mena opzanu3moe.

Jlekyuonnoe 3anamue

Cooepoicanue  yuebHO20 —mamepuana: buonornueckoe paszHooOpazue OpPraHU3MOB.
OnHOKIIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOSHUS H
KHU3HECATeIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepuu, apxeu, oTHOKIETOYHbIE TPUOBI,
OJIHOKJIETOYHBIE BOJOPOCIH, Apyrue MNpoTUCThl. KosloHMallbHbIE OpraHu3Mbl. B3aumocBs3b
4acTel MHOTOKJIETOYHOI'O OopraHu3ma. TkaHM, opranbl U CUCTEMbl OpraHoB. OpraHus3m Kak
enuHoe nenoe.'omeocras. Tkanu pacteHuid. TUIBI pacTUTENbHBIX TKAHEN: oOpa3oBaTebHasl,
MMOKPOBHAsA, IPOBOAAIIAS, OCHOBHAas, MexaHudeckas. OcoOeHHOCTHU CTpoeHHus, (PyHKUUN U
pacIoOKEHNS TKAHENH B OpraHax pacTeHUuM. TKaHW KUBOTHBIX M YEJIOBEKA. THIBIKUBOTHBIX
TKaHEH: SNHUTeNINadbHas, COSJAMHUTENIbHAs, MbIIIeYHas, HepBHast. OCOOCHHOCTH CTpPOCHUS,
(GyHKIUH ¥ pacroyioKeHUs TKaHeH B opraHax >KMUBOTHBIX U yesioBeka. Opransl. BeretatuBHbie
U TEHepaTHBHbIE OpraHbl pacTeHui. OpraHbl U CHCTEMbl OPraHOB >KMBOTHBIX U Y€JIOBEKA.
@YHKIMY OPTraHOB U cucTeM opraHoB. Omnopa Tena opranu3moB. Kapkac pactenuii. Ckenersl
OJIHOKJIETOYHBIX WMHOTOKJIETOUHBIX >KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI ckeneT. CTpoeHue
Y TUIIbI COEIMHEHUS] KOCTEH.

Hpakmuqeame 3aHaAmue

CamocmoamenvHnas paboma

Tema 9.2.
Jleusicenue, numanue,
ObIXaHUe OP2aHU3MO8.
Tpancnopm eeuwiecme,

ebloeienue, 3auuma,
pazopaxcumocms u
pezynauus y op2anu3mos.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: J|BukeHue opraHu3MoB. J[BU)KEHUE OJHOKIETOYHBIX
OpraHu3MoB: aME&OOUTHOE, )KTYTUKOBOE, PEeCHUYHOE. /[BHKEHIE MHOTOKJIETOYHBIX PACTEHUH:
TPONU3MBl M HAacTUU. JIBMIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX W YEJIOBEKA: MbIIICYHAS
cucrema. Pedrnexc. CkenerHole Mplmibl 1 uxX padota. [lutanue opranusmos. [lormomenue
BOJIbI, YIVIEKHCIIOTO Tra3a W MHUHEPAJIbHBIX BEHIECTB pacTCHUsAMH. [IUTaHME KUBOTHBIX.
BHyTpHUNIOJIOCTHOE M BHYTPUKIJIETOYHOE MNHUIlEeBapeHue. [luraHue NO3BOHOYHBIX KUBOTHBIX.
Otpensl muIIEBapuUTENbHOrO TpakTa. llumeBaputenbHble kenes3bl. [lumeBaputenbHas
cucteMa yenoBeka. JlpixaHue opranu3MoB. JlpixaHue pacteHuil. [[pIxaHue KUBOTHBIX.
Juddy3us razoB uepe3 noBepXHOCTh KIeTkH. KoxkHoe npixaHue. [IpixaTenbHas MOBEPXHOCTD.
XKabepnoe u néroyHoe npixaHue. J[pIXaHWE TO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA.
DBOJIOIMOHHOE YCIIO)KHEHHE CTPOEHHMsS JIETKUX I103BOHOYHBIX JKUBOTHBIX. JlpIxaTrenpHas
cUCTeMa 4YeloBeKa. MeXaHW3M BEHTHISALMH JIETKUX y NTUI U MJIEKONUTamMX. Perymsius
npixaHus. JlpixatenpHble O00BEMBI. TpaHCIOPT BEIIECTB y OPraHu3MoB. TpaHCHOpPTHBIE
cucTeMbl pacTeHui. TpaHCOPT BellecTB y *KUBOTHBIX. KpoBeHOCHas cuctemMa U €€ OpraHbl.
KpoBeHocHas cucrteMa M0o3BOHOYHBIX)KMBOTHBIX M 4elioBeKa. Cepaie, KpOBEHOCHBIE COCYABI U
KpoBb. Kpyru kpoBooOpaiieHus. OBOJIOIHOHHBIE YCIOXXHEHHS CTPOEHHUS KPOBEHOCHOM
CHUCTeMbl TIO3BOHOYHBIX JKMBOTHBIX. PabGorta cepama u e€ perynsuus. Beinenenue y
opranu3moB. Boinenenney pacrenuil. Boigenenne y suBOTHbIX. COKpaTUTENbHBIE BaKyOJIU.




Opransbl BeiieneHus. OUIbTpaIus, CeKpenns 1 00paTHOE BCAaChIBAaHHE KaK MEXaHU3MbBIPAOOTHI
opraHoB BblJeieHUs. CBsI3b IOJIOCTU TeJla C KPOBEHOCHOM M BBIACIUTEIBHONW CHUCTEMaMHU.
Brinenenue y mo3BOHOYHBIX )KUBOTHBIX M 4eioBeka. [louku. Ctpoenue u GyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHMe MOYH y UeIOBEKa. 3alIUTa y OPraHu3MOB. 3allUTa Y OJHOKJIETOUYHBIX
opranu3MoB. CriopeIOaKTeprii U MHUCTHI MPOCTEHINNX. 3alUTa Y MHOTOKJIETOUYHBIX PAaCTEHUI.
Kyrukyna. CpeacTtBa MacCMBHOM M XMMHMYECKOM 3amuThl. OUTOHIMIBL. 3alura y
MHOTOKJICTOYHBIX )KUBOTHBIX. [TOKpOBBI M MX MPOM3BOAHBIC. 3aIIUTAa OPraHU3MAOT OOJIE3HEH.
Nmmynnas cucrtema 4yenoBeka. KileTOUHBIA M TyMOpaJbHBIM UMMYHUTET. BpoXaEHHBIN U
npuoOpeTéHHBI  crienu(UUecCKUii  MUMMYHHTET. TeopHs  KJIOHAJbHO-  CEJIEKTUBHOTO
nummynurera (I1. Opnux,d.M. bepuer, C. Tonerasa). BocianiurenbHble OTBETHI OPraHU3MOB.
Ponb BpOXAEHHOrO MMMYHHUTETAa B Pa3BUTHM CHCTEMHBIX 3aboneBanuii. Pazgpaxumocts u
peryisuus 'y OpraHu3MoB. Pa3apakuMocTh y OJHOKJIETOYHBIX OpraHu3MoB. TakcHCHI.
Pazgpaxkumocts u perynsauus y pacreHuil. PoctoBble BemiecTBa M ux 3HaueHue. HepBHas
cucreMa H pedieKTopHas perymsuus y >KMBOTHBIX. HepBHas cucrema W €€ OTIEINBI.
OBOJIOIIMOHHOE YCIIO)KHEHUE CTPOCHHUS HEPBHOM CUCTEMBI Yy XKMBOTHBIX. OTIENBI FOJIOBHOIO
MO3Ta IMO3BOHOYHBIX JKMBOTHBIX. Peduiekc n peduiekropHas qyra. be3ycioBHbIE U yCIOBHBIE
pednexcel. ['ymopanbHas peryisuus U SHIOKPUHHAs CHUCTeMa XHBOTHBIX U 4eEJIOBEKa.
JKenesbl SJHIOKPUHHON CHCTEMBI U UX FOPMOHBI. JleficTBME TOPMOHOB. B3auMOCBs3b HEPBHOU
WOHAOKPUHHOM cucteM. [ unoranamo-runoduzapHas cucrema.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnas paboma

Paznes 10. PazmHOKeHHMe M PAa3BUTHE OPTaHU3MOB.

Tema 10.1.
Dopmul pazmHoICEHUA
opzanusmos. Ilonogoe
pazmnodxncenue.Meiio3.
I'amemozenes. Oopazoeanue
u pazeumue noyaoevlx

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: DOopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BKIrovas
BEreTaTHBHOE) W MOJIOBOE. Buabl 0ecrojoro pa3MHOXKEHUS: TMOYKOBAHWE, CIOPYISLUS,
¢parmenTanys, kioHupoanue. [lonoBoe pasmHoxeHue. [lonoBble KIETKH, WM TaMETHI.
Meiio3. Cragum meiio3a. [loBenenue xpomocoMm B Meiioze. Kpoccunrosep. buonornueckuii
CMBICIT Meli03a M IOJI0BOro mporiecca. Meio3 U eroMecTo B KH3HEHHOM IMKJIE OPraHU3MOB.

KJ1emoK. [Ipen3zaponpiieBoe pa3Butue. I'amerorenes y >kuBoTHbIX. [lonoBsiekenessl. OOpa3oBanue u
pa3BUTHE IMOJIOBBIX KJeTOK. CnepmaroreHe3 u ooreHe3. CTpOEHHME IOJIOBBIX KIIETOK.
OmnogoTBopeHre W 3MOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CrnocoObl OMIOIOTBOPEHUS:
Hapy»XHoe, BHyTpeHHee. [lapreHorenes.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 10.2. Jlekyuonnoe 3anamue

Hnousudyanvnoe pazeumue

Coodeporcanue yuebnoco mamepuana: VIHIMBUyallbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).




OpP2AHU3MO8 — OHIMO2EHE3.
Pocm u pazeumue
scueommuuvix. Pazmnoswcenue
u pazeumue pacmeHnuil.

OMOpuoorusi — Hayka O pa3BUTHM opraHuzMoB. Cranum sMOpuoreHesa XMBOTHBIX (Ha
npuMepe JArymku). Jpo6aenue. Tumbl ApoGneHuss MIEKONMUTAIONIMX. 3apOIbIIIEBbIE JTUCTKH
(racTpyrnsanus). 3akiajika OpraHOB W TKaHEH W3 3apOJIbIIIEBBIX JIMCTKOB. B3anmHoe BiusiHUE
qacTeil pa3BUBAIOLIETOCs 3apojbliia (3MOpUOHAIbHAS MHIAYKLHUA). 3aKiIagKa IjlaHa CTPOSHHS
KUBOTHOTO KaK pe3yibTaT HEPAPXUYECKUX B3aUMOACUCTBUU TIeHOB. BiusHue Ha
SMOPHOHAIBHOE Pa3BUTHE Pa3IUUHBIX (PAaKTOPOB OKpyxkaromeil cpeabl. Poct u pasButue
KHUBOTHBIX. [locTomMOpuonansHbIil mepuoa. IlpsmMoe um Hempsimoe pa3BuTHe. Pa3ButHe c
MeTaMop(}ho30M y OECrIO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHonoruyeckoe 3HaueHue
IIPSIMOTO W HEMPSIMOTO PAa3BUTHUS, UX PACIHPOCTPAHEHUE B MpHUpoae. THIBI poCTa KUBOTHBIX.
@DaKTOpbI PEryIAUNPOCTA KUBOTHBIX U YeioBeka. CTaJuu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
KUBOTHBIX U u4enoBeka. llepuonbl oHTOreHeza denoBeka. CrapeHHME M CMEpTh Kak
Oouosornyeckue mporecchl. PasmHokeHue u paspurue pacrenmid. ['amerodut m crnopodur.
Meii03B xKHM3HEHHOM LMKJIE pacTeHui. OOpa3zoBaHue crop B mpolecce Meio3a.['ameTorenes y
pactrenuil. OIUIOAOTBOpPEHHWE M pa3BUTUE  PACTUTENBHBIX  OpraHu3MoB. JlBoiiHoe
OIJIOZIOTBOPEHHE y LIBETKOBBIX pacTeHHil. OOpazoBaHHe M pa3BUTHE CEMEHU. MexaHU3MBI
pEryJisiliud OHTOT€HE3ay PACTEHUM U JKUBOTHBIX.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Paznen 11. I'enernka — HayKa 0 HACJICACTBCHHOCTH U USMCHYHUBOCTH OPraHu3mMoB.

Tema 11.1.
Hcmopus cmanosnenusnu
pazeumus 2eHemuKu KaK

Hayku. OCHO8HbIE NOHAMUA
U CUMBOIbL 2EHeMUKU.

Jlekyuonnoe 3anamue

Cooeporcanue yuedonozo mamepuana: VICTOpHs CTAHOBIICHUS U Pa3BUTHATCHETUKU KaK HayKH.
Pa6otsl I'. Menpnens, I'. ne ®pusza, T. Moprana. Ponb oTe4ecTBEHHBIX YUYEHBIX B PA3BUTHH
renetuku. Paborsr H.K. KonbnioBa, H.. Basunosa, A.H. benozepckoro, I'.J[. Kapneuenxo,
I0.A. ®umunuenko, H.B. Tumodeena- PecoBckoro. OCHOBHbIE T€HETHMUYECKHE MOHATHS U
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIBHBIE TEHBI, aJbTEPHATUBHBIC IIPU3HAKH,
JOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUCTAs JTMHUS, THOPUIBI,
reHotun, ¢eHotun. OCHOBHBIE METOJAbl T€HETUKU: TUOPUIOIOTUYECKUH, LUTOJOTUYECKUI,
MOJIEKYJIAPHO- T€HETHYECKU .

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Pa3nen 12. 3ak0HOMEPHOCTH HACIEICTBEHHOCTH.

Tema 12.1.
3akonomepnocmu
HAC1e008aHUA NPUZHAKOS.
Monocubpuonoe
CKpewjusanue.

Jlekyuonnoe 3anamue

Cooepoicanue yuebrnoeo mamepuana: MoHOTHOpUAHOE CcKpemuBanue. [lepBbiii 3akoH
MeHpenst — 3aK0H €IMHO00pa3usi THOPUIOB TIEPBOTO MOKONICHUS. [IpaBuiio JOMHUHUPOBAHMUS.
Bropoit 3akon MeHaenss — 3aKOH pacllelyieHus Mpu3HaKkoB. LluTonornuyeckue OCHOBBI
MOHOTHOPHIHOTO CKpENIMBaHus. [ uTIoTe3a 4uCTOThl raMeT. AHaJIM3UPYIOIIee CKPEIIMBaHNUE.




Ananuzupyrouiee
ckpewusanue. Henonnoe

IIpomeKyTOUHBIM XapakTep HacIeAOBaHUS.
JOMHHHPOBAHHH.

Pacwiennienue INpU3HAKOB IMPHU  HEMOJIHOM

0OMUHUPOBAHUE Ilpakmuueckoe 3anamue
Camocmoamenvnana paboma
Tema 12.2. Jlekuyuonnoe 3anamue
Juzuopuonoeckpemusanue. | Cooepowcanue yuebrnozo mamepuana: Jurubpuanoe ckpenuBanue. Tperuit 3akon Menzens —
Cuyennennoe 3aKOH HE3aBUCHUMOTO HACJIEIOBAaHUS MPU3HAKOB. L[uTONMOrMYecKrue OCHOBBI JUTHOPHIHOTO

HACe008aAHUENPUZHAKOB.
Xpomocomnaa meopus
HACe0CMEEHHOCHU.
TI'enemuka nona. I'enomun
KaK ueiocmuasn cucmemd.

ckpenuBanus. CrersieHHoe HacienoBaHue npuzHakoB. Paboter T. Moprana. CueruieHHOE
HACJIEA0BAHUE TI€HOB, HApPYLICHUE CLCIUICHUS MEXAYy TIeHaMHu. XPOMOCOMHAs TeOopus
HacneACTBEHHOCTH. ['eHeTmka mosna. XpOMOCOMHBIM MEXaHHU3M  ONpPEAENICHUs II0JIA.
AyTOCOMBI U IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIil 1oJl. I'eHeTnyeckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HacienoBanue npru3HakoB, CUEIVIEHHBIX C MOJIOM. ['eHoTun
KakK LEeJI0oCTHasd cucrema. [lneioTponuss — MHOKECTBEHHOE AEHUCTBUE reHa. MHOKECTBEHHbIN
ajulenu3M.  BzaumonelictBue  HeawienbHbIX TIeHOB. KoMiuieMeHTapHOCTh.  DmucTas.
[Tonmumepus. 'eHETUYECKUI KOHTPOJIb PAa3BUTHS PACTEHMM, )KMBOTHBIX U UYEJIOBEKA, a TaKkKe
(U3MONIOTHYECKUX IMPOLIECCOB, MOBEACHHUS M KOTHUTUBHBIX (yHKIuH. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBbI B3aMMOJACHCTBHS «XO3SIMH — MApasuT» U «XO35IMH —
MUKpOOHOMY. ['eHeTndeckre aceKkThl KOHTPOJISI MM3MEHEHUS HACJIEICTBEHHOU MH(OpMaluu
B IIOKOJICHUSIX KJIETOKH OPTaHU3MOB.

Ilpakmuueckas paboma

Camocmosamenvhnas paboma

Paznen 13. 3akoHOMepHOCTH H3MEHYMBOCTH.

Tema 13.1.
H3menuueocmov npuznHakos.
Buoviuzmenuueocmu.
Moougpurkayuonnasn
U3MEHUUBOCHLD.
TI'enomunuueckasn
U3MEHUUBOCHLD.
Kombunamuenasn
U3BMEHYUUBOCHLD.
Mymayuonnasn
U3BMEHYUUBOCHLD.
3axkonomepnocmu
MYmMayuoHH020 npoyecca.
Snuzenemuxa.

Jlekyuonnoe 3anamue

Cooeporcanue yuebno2o mamepuana: B3auMonencTBie reHOTUIIA U CPeIbIIpU (POPMUPOBAHUH
¢denotuna. M3meHunBOCTh MpHU3HAKOB. KauecTBEeHHblE M KOJIMUYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJEACTBEHHAas M HacielIcTBeHHas. MoaudukanyoHHas W3MEHUYUBOCTD.
Ponb cpenst B hopMupoBanuu MoaudukanoHHOW u3MeHunBocTy. Hopma peakuuu npusHaka.
Bapuanmonnslii psn u BapuaruonHas kpusas (B. Moranncen). CoiicTBa MOAM(PHUKAIIMOHHOM
M3MEeHYUBOCTH. ['eHOTHNIMUECKast U3MEHYUBOCTh. CBONCTBA T€HOTUIIMYECKON M3MEHUMBOCTH.
Buasl reHoTMnHMuYecKOW M3MEHYMBOCTH: KOMOHMHATHBHas, MyTanuoHHas. KomOuHaTHBHas
M3MEHUYMBOCTh. Melo3 U MOJIOBOI Mpoliecc — OCHOBAa KOMOWHATUBHOM M3MEHYMBOCTH. Poiib
KOMOWHATUBHON U3MEHYMBOCTHB CO3/IaHUM TEHETUYECKOTO pa3HooOpa3us B Ipeaesax 0JHOro
BHa. MyTanMOHHas W3MEHYMBOCTh. BHIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHbIE M MHIYLHUPOBAHHBIE MYTALMU. SINEpHBIE M LUTOINIA3MaTUYECKHE MYTALUU.
ComaTnueckue U MosioBble MyTaluu. [IpyunHbl BOZHUKHOBEHUsI MyTaluil. MyTareHbl U MX
BJIMSIHUE HA OpraHU3Mbl. 3aKOHOMEPHOCTU MYTAIMOHHOI'O Ipoliecca. 3aKOH TOMOJIOTHYECKUX




psanoB B HacnenacTBeHHoM u3MeHuuBoctu (H.M. BaBunoB). BHesnepHas W3MEHUYMBOCTH U
HaCJIEICTBEHHOCTb.

Ilpakmuueckaa paboma

Camocmoamenvnana paboma

Pa3zgen 14. I'eHeTHKA YesI0BEKA.

Tema 14.1.
I'enemuka uenosexa.
Memoowsr meouyunckoi
2eHemuKu.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: Kapuotun uenoBeka. MexayHaponHas mporpamma
HCCIEA0BaHUS TE€HOMa 4esloBeKa. MeToapl M3y4eHHUs] T€HETUKH YEJIOBEKA: N€HeaJOrnYeCKUi,
ONMU3HEIIOBBIA, LIUTOI€HETUYECKUH, MONYJIALIMOHHO-CTAaTUCTUYECKUH, MOJIEKYJISIPHO-
reHeTudeckuid. COBpPEMEHHOE OIPEACICHUE T'€HOTHIA: MOJHOT€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIUPOBaHUE, B ToM umcie ¢ nomoibio [T[P-ananm3a. HacnencrtBennsie 3a0oneBaHust
yenoBeka. ['@HHble M XPOMOCOMHBIE 0OJe3HHM dYeloBeka. boje3Hu ¢ HaclieqCTBEHHOU
npeaApacIIoJI0KCHHOCTBIO. 3HaueHue MGI[HIII/IHCKOfI FCHCTUKH B NPCAOTBpAlICHUN WU JICUCHUU
TEeHeTUYECKUX  3a00NieBaHUN  yenoBeka.  MeAMKO-TeHEeTUYECKOe  KOHCYJIBTUPOBAHHUE.
CtBonoBble KiIeTKU. ITOHATHE «T€HETHYECKOTO rpysan». OTHYECKHUE aCIEKThI I/ICCJIGI[OBaHI/Iﬁ B
o0JacTu peAakTUPOBAHUS TEHOMA U CTBOJIOBBIXKJIETOK. ['eHeTnueckre hakTopbl MOBBIILIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKAa K (DU3UYECKOMY UM XHMUUYECKOMY 3arps3HEHHUI0 OKpYXKarolen
cpenbl. ['eHeTnyeckas npeapacnonoKeHHOCTLYEIOBEKA K MATOJIOTHSIM.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Paznea 15. Cenekuusi OpraHu3MoB.

Tema 15.1.
OcHogHble nonamus
cenexyuu. Memoowt

CeNeKUUOHHOU
paoomuwl. Coxpanenue,
u3yueHue u UCnONb308aHUe
2eHemuYecKux pecypcos.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: JloMecTUKalus U CENEKIUs. 3apOXkJIeHHE CENEeKIMU U
nomectukanuu. Yuenue H.M. BaBumoBa o IleHTpax mnpouCXOXIeHUST M MHOrooOpasus
KYJIbTYPHBIX pacTeHUU. Ponb celleknuu B CO34aHUU COPTOB PACTEHUN U IOPOJ >KUBOTHBIX.
Copt, mopoja, mraMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM n3meHunBocTr H.U.
BaBuioBa, ero 3HaueHue JUIsl CEIEKIMOHHOM paboThl. MeToJbl CEeNeKIIMOHHON paboThl.
HckyccTBeHHBIN O0TOOpP: MacCOBBIA M MHIMBUIYaIbHBIA. DTanbl KOMOMHAIIMOHHOW CEJIEKIIUH.
HcnbiTanue mpousBoauTeneil mo moromMctBy. OTOOp MO TEHOTHIY C MOMOILBIO OLEHKH
(deHoTHTIa TTOTOMCTBA W OTOOp MmO TeHoTury ¢ momomisio aHanu3a JIHK. VckyccTBeHHbIN
MyTareHe3 Kak MeTOJ[CeNIEKIIMOHHONW pa0oThl. PaguanMoHHbIN U XMMUYECKHI MyTareHes Kak
HUCTOYHUK MYyTalUd y KyJIbTypHbIX (opMm opraHuzMoB. lcrnonab3oBaHMe TI€HOMHOIO
penakTupoBaHus U MeToa0B pekoMOMHAHTHBIX JIHK s momydenus ucxonHoro marepuaia
JUTST CEJIEeKITNH. [Tonyuenue MTOJTUTIIIONIOB. BuyrpuBnnoBas TUOpUIU3AITHS.
brauskopoacTBeHHOE CKpeluBaHue, Ui HHOpUAMHT. HepoJCTBEHHOE CKpellMBaHUe, WIIH
ayTOpunuHr. ['ereposuc u ero npuunHsl. Vcnonb3zoBanue rerepo3ucas cenekiuu. OTnanéHHas




rubpuamszanus. [Ipeomonenrne OecruioAus MEKBHIOBBIX THOPUIOB. JIOCTMKEHHS CENEeKIIUU

pacTeHui U XUBOTHBIX. (COXpaHEHHWE M H3YyYEHHE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX

pPaCTeHMIA U UX TUKUX POIUYCH ISl CO3/IaHUSI HOBBIX COPTOB M THOPUIOB
CEIbCKOXO035MCTBEHHBIX KYJIBTYP.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnana paboma

Pa3zgen 16. BuoTexHOJI0OTHS U CHHTEeTHYeCKasi OMOJIOTHA.

Tema 16.1.
Buomexnonozusn kak nayka
U Ompaciib RPOU3600cmeda.

OcHogHble Hanpaenenus
CUHmMEeMUYEecKou 0uono2uu.
Xpomocomnasn u 2enHas
unscenepus. Meouyunckue
ouomexnonozuu

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoeo mamepuana: OOBEKTHI, HCIONB3yeMbIE B OHOTEXHOJOTUU, —
KJIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI, X XapaKTEPUCTHKA. TpaaullMOHHAS
OMOTEXHOJNOTHI: XJICOOIIEUCHHE, TOTYYCHHE KHCIOMOJIOYHBIX TPOJYKTOB, BHUHOJICIIHE.
MuxkpoOuonoruyeckuit cunte3. OObEeKThl MUKPOOUOIOrHUecKux TexHonoruil. IIpouszBoacTso
Oenmka, AaMHUHOKHCIOT W BUTaMHHOB. (Co37aHME  TEXHOJOTMH W WHCTPYMCHTOB
L[EJICHANIPABICHHOTO HM3MEHEHHs] W KOHCTPYUPOBAaHUS TE€HOMOB C IEJIbI0 MOJIyYeHUs
OpPraHu3MOB H WX KOMIIOHEHTOB, COJIEpKAaIllUX HE BCTPEYAIOIIMECS B  MPHUPOJIE
OouocuHTeTHUecKue TyTU. KietouHas wumkeHepus. MeToapl KynbTypbl KIETOK M TKaHEH
pacteHuid u KUBOTHBIX. Kpuobanku. Comaruyeckas THOpUIM3AIMS W COMATUYECKUM
smOpuorenes. lcmonp3oBaHMEe TamiouaOB B  CelEeKIUH pacTeHuil. MckyccTBeHHOE
OIUIOZIOTBOPEHHE. PEKOHCTPYyKIMs SNUIEKICTOK M KIOHUPOBAHHE >KUBOTHBIX. MeTon
TpaHCIUIAHTAIMH Si7iep KIETOK. XPOMOCOMHAs U ITeHHas MH)KeHepHs. VICKycCTBEHHBIN CHHTE3
reHa u KoHcTpyupoBanue pexomOmHaHTHbIX JIHK. JlocTwkeHus u  TMepCHEeKTUBBI
XPOMOCOMHOW W TEHHOW HMH)KEHEpHUU. OIKOJOTHMYECKHEe W OTHYECKHE MpOoOJIeMbl TeHHOU
WHXXEeHepUu. MeauIMHCKUEe OMOTEXHOIOTHH.

Hpaxmuttecxoe 3anamue

Camocmoamenvhnan paboma

Pa3nen 17. 3aposkaeHue u pa3BUTHE IBOJIONMOHHBIX MPEICTABIEHUI B 0MOJIOTHH.

Tema 17.1.
Jeonwyuonnan meopua 4.
Hapeuna. /leusxcywjue cunwt
36oa10uuu 6udoeno 4.
apeuny. @opmuposanue
CUHmMemu4ecKoil meopuu

Jlekyuonnoe 3anamue

Cooepoicanue yuebHoeo mamepuana: IBomonuonHas teopus Y. [lapeuna. [Ipenmocbuiku
BO3HUKHOBEHMS 1apBUHU3MA. JKU3Hb U Hay4dHas AearesbHoCTh Y. JlapBuHa. [[BHKyIlHe CUITbI
sBomon BUIOB 10 Y. JlapBuHY (BBICOKAass HHTEHCUBHOCTh Pa3MHOXEHHS OpPTaHH3MOB,
HacJeACTBEHHAs U3MEHYHBOCTH, OOph0Oa 3a CyIIeCTBOBaHUE, €CTECTBEHHBIM MUCKYCCTBEHHBIN
otoop). Odopmnenne cunretndeckor Teopuu sBomormu (CTD). HeiitpanpHas Teopus




J6o01ouuu.

sBomon. COBpeMEHHasi HBOJIOINMOHHAS OWONOTHs. 3HAYCHHE 3BOJIOLNMOHHONW TEOpUHU B
(hOpMHPOBAHNM €CTECTBEHHO- HAYYHON KapTHHBI MUDA.

Hpakmulteacoe 3anamue

Camocmoamenvnana paboma

Pazgen 18. Mukpo3BoIIOLHS M €€ pe3yJabTaThl.

Tema 18.1.
dmanwt 360110U4UOHHO20
npouyecca: MUKpo3IGONIOuU
U MaKpo3I6oONIOUUA.
Honynayua —
INNEMEHMAapHan eOUHUUa
6010UUU. IemeHmapHvle
¢axmoput 3601104 UU.
Ecmecmeennstii omoop —
Hanpaenaouwui
¢daxmop r6onrouuu.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: llonmynsiuus Kak >JE€MEHTapHas €AMHUIA SBOJIOLUH.
CoBpeMeHHbIE METO/Ibl OLICHKHM T'€HETUYECKOro pPa3HooOpazus M CTPYKTYphl MOMYJISLUMN.
W3menenne reHo(oHIA MONYISMMA KaK 3IIEMEHTAPHOE SBOJIIOIMOHHOE SIBIICHHE. 3aKOH
reHeTudeckoro paBHoBecus JIx. Xapau, B. BaitnOepra. Dnementapabie GpakTopsl (ABHKYIINES
CHWJIBI) ABONIOIMK. MyTannoHHBIN mporiecc. KomOuHaTuBHAsS M3MEHUYMBOCTh. [[pelid reHoB —
CllydaliHble HEHANpaBJICHHbIE M3MEHEHHs 4YacTOT ajviesied B momyiasmusx. OQdekt
ocHoBatesd. Murpauuu. WM3onauug nonynsuuid: reorpaguueckas (IpOCTpaHCTBEHHas),
Oouosnorudeckas (penponyktuBHas). EcrecTBeHHBIM 0TOOp — HampaBisiomui  (GakTop
3BOJIIOLIMU. POPMBI €CTECTBEHHOI'O 0TOOpa: ABMXKYIIMMA, CTAOMIM3UPYIOLIUH, pa3phlBarOIIUi
(mu3pyntuBHbiit). [lomoBoit oTO0p. BO3HMKHOBEHHE M IBOJIOLHMS COLUATHHOTO TOBEICHUS
KUBOTHBIX.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnas paboma

Tema 18.2.
Ilpucnocobdnennocmo
OpP2aHU3MO8 KAK pe3yibmam.
Mukporeonrwyuu. Buo, ezo
Kpumepuu ucmpykmypa.

Jlekyuonnoe sanamue

Cooeporcanue yuebnoco mamepuana:  IIpucnocoONeHHOCT, OPraHU3MOB Kak pe3yJbTar
MUKpPO3BOJIOIUU. BO3HMKHOBEHHE NPUCIIOCOONIEHUH y opraHu3MoB. Apomopdo3sl U
uavoanantanuu. Ilpumepsl  mpucmocoOieHM y  OpraHu3MoB:  MOP(OJIOTHYECKHUE,

(buszmonornueckue, OMOXUMHIECKUE, oBeaeHYeckue. OTHOCUTEIHFHOCTh MPUCTIOCOOJIEHHOCTH

Buoooépaszosanue kak opraHusMoB. Bua, ero xkpurepum U CTpyKTypa. BumooOpa3oBanue Kak pe3yabTar
pe3yromam MUKpodBOtonMU. M3omsinus — kirodeBoi (akTop BuaooOpazoBaHus. [lytm u crmocoObl
Mukposeonoyuu. Cea3wb BH1000pa3oBaHus: ajionaTpuyeckoe (reorpaduyueckoe), CAMIATPUIECKoe (IKOJIOTHUYECKOE),
MUKDPOIGOIIOUUU U «MTHOBEHHOE»  (NMOJUIUIONU3ausi, ruOpuauzanus). JIuTenbHOCTs  HBOJIOLMOHHBIX
INUOEMUONIOZUU. mporeccoB.  MexaHu3mbl  (OPMHUPOBAHHS  OMOJOTHYECKOTO  pa3HooOpaszus.  Poib
HBOJIIOIMOHHON OHMOJNOTMU B pa3pabOTKe HAayYHBIX METOJOB COXpPaHEHUs OHOpazHOOOpa3usl.
MuKpo3BOIIONUS U KOAIBOJIOLHKSA Mapa3sUTOB M HUX XO035€B. MexaHu3Mmbl (GOpMUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U cIOCOOBI 60OPHOBIC HEH.
Ilpakmuueckoe 3anamue
Camocmoamenvnasn paboma
Pa3nes 19. MakpodBoJironus 1 e€ pe3yJabTaThl.
Tema 19.1. ‘ Jlekyuonnoe 3anamue




Makpo3seonoyus.
Ilaneonmonozuueckue
Memoosl uzyueHus
J60110UUU.
buozeozpaghuueckue
Memoovl uzyyenus
360110UUU.
Imobpuonocuueckue u
CpasHumenbHo-
Mopghonozuueckue memoonl
U3YYEHUA IBOTIIOUUU.
Oobuwue
3AKOHOMEPHOCMUIBOTIIOUULL.

Cooeporcanue  yuebHozo  mamepuana: Metonpl  M3ydeHMS  MaKpO3BOJIIOLMH.
[laneonTonmornyeckue  MeToAbl  u3ydyeHus  odBomouuu. [lepexomubie  dopmbl U
¢dunoreHeTHYECKNE pPAIBl OPraHU3MOB. buoreorpaduueckue METOABI U3YyUEHHS SBOJIOIUH.
CpaBuenue Quopbl u ayHbl MaTepUKOB U OCTPOBOB. buoreorpaduueckue obmacTu 3emiln.
Bunpl-sHIEMUKH W PENUKTBL. OMOPHONIOTMYECKHE M CpPaBHHUTEIBHO- MOP(OIOTHUYECKHE
METO/]Ibl U3yUEHUS SBOIOIMH. [ eHeTHUeCKre MEXaHU3MBIIBOJIIOLIUY OHTOT€HE3a U MOSIBICHUS
9BOJIIOLIMOHHBIX HOBILIECTB. | OMOJIOrMYHbIE U aHAJOTMYHbIE OpTraHbl. PyauMeHTapHbIe OpraHbl
U aTaBU3Mbl. MOJEKYJISIpPHO- TE€HETHYeCKHe, OMOXMMHYECKHE W MaTeMaTHUYeCKHUE METOJbl
u3ydeHuss 3Boitrouuu. ['omonoruunble TreHbl. COBpEMEHHBIE METOJbl  MOCTPOEHHUS
(UIOTeHETHYECKNX JEePEBhEB. XPOMOCOMHBIE MYTAallMM M 3BONIONUS TeHOMOB. OOmme
3aKOHOMEPHOCTH (TpaBuiia) 3BoOIUH. HeoOpaTuMocTh 3BOMIONMU. AJANTUBHAS paUallysl.
HepaBHOMEpPHOCTH TEMITOB 3BOJIIOIHH.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Pa3nea 20. IlpoucxokaeHue U pa3BUTHE KU3HH Ha 3emuie.

Tema 20.1.
T'unomesunt
6O3HUKHOBCHUA HCUSHUHA
3emae. Ocnoenvie ymanvi
Heop2aHu4vecKkoil 360.10UUU.
Hcmopusa 3emnu u memoowt
€€ uzyuenus.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: HayuHble TUIOTE3bl IPOUCXOXKACHUS )KU3HU Ha 3eMIIe.
Abuorenes u nancrnepmus. [loHay4yHble IPeACTABICHUS O 3aPOXKACHUH JKU3HU (KPEALIMOHU3M).
['mnores3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ onpoBepkeHue onvitamu O. Penn, JI.
Cnannanuany, JI. Ilacrepa. Ilpoucxoxknenue >kxu3HH M acTpoOuosorus. OCHOBHBIE ATallbl
HeopraHuueckoil spomtonuu. [lmanerapHas (reosjorumyeckasl) 53BOJIOLMA. XUMHUYECKas
9BOJIOIMSA. AOMOTeHHBIM CHHTE3 OpraHMYeCKMX BellecTB H3 Heopranuyeckux. OnbiT C.
Munnepau I'. FOpu. O6pazoBanue noiumepoB u3 MoHomepoB. Koanepsarnas rumnoreza A.U.
Omnapuna, runore3a mnepBuuHoro OynboHa Jkx. XomjaelHa, reHeruueckas rumoresa I
Ménnepa. Pubosumsl (T. Yek) m runoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MNpoTokiIeTKu. Mcrtopus 3emin M MeTOAbl €€ H3ydeHUs.
Hckonaemble opraHuueckue ocTaTku. l'eoxpoHosorus u e€ meroabl. OTHOCUTENbHAS U
a0COJIIOTHAsi TeOXPOHONIOrUsl. ['e0XpoHoIOrnyecKas MKaja: 30Hbl, 3pbl, IEPUO/IbI, FTOXH.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Tema 20.2.
Hauanvnoie ymanoi
OP2AHUYECKOU IB0IIOUUU
Deonwoyusa ykapuom.
Ocnognvie ymanst 760110UUL
pacmumenvHozo u

Jlekyuonnoe 3anamue

Cooepoicanue  yuebnoco mamepuana:  HauanpHble 3Tambl OpPraHUYECKOM SBOJIOLMU.
[NosiBeHVE W IBOJIONHS MEPBBIX KIETOK. DBOIIOIUS MeTabomn3Ma. BO3HUKHOBEHHE TTEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIUIEHKN KaK aHaJIoT MEePBbIX Ha 3eMyie COOOIECTB.
Crpomaronutsl. [IpokapuoTsl u 3ykapuothbl. I[lpoucxoxkaeHue 3yKapuoT (CUMOUOTEHE3).
DBOJIIOLIMOHHOE NMPOUCXOKICHUE BUPYCOB. [IponcxokIeHre MHOTOKJIETOUHBIX OPraHU3MOB.




sncueomnoco mupa. Pazeumue
JCU3HUHA 3emite.
Cospemennasn cucmema
OpP2aHUUEeCK020 Mupa.

Bo3HuKHOBEHNE OCHOBHBIX I'PYII MHOTOKJIETOUHBIXOPTaHU3MOB. OCHOBHBIE 3TAlbl HBOJIIOIUN
BbICIINX pacTeHuil. OcHOBHbIe apomop(do3bl pacTeHuil. Bpixom pacTteHmii Ha cCymry.
[losiBneHue CHOPOBBIX pacTeHU W 3aBoeBaHWe UMU cymd. CeMeHHBbIE pacTEHHUs.
[IpoucxoxaeHue LIBETKOBBIX pacTeHUM. (OCHOBHBIE 3Tallbl H3BOJIOLUMUA XUBOTHOTO MUpA.
OcHoBHbIe apoMOp(}o3bl KUBOTHBIX. Benzckas payna. KemOpuiickuii B3pbIB — MOSIBICHHE
COBpPEMEHHBIX TUIIOB. I1epBbie XOp10BBIE )KUBOTHBIE. JKU3HBB BOJE. DBOIIOLUS I03BOHOYHBIX.
[Tpoucxoxaenne ampubuit upentmnuii. [IpoucxoxaeHne MICKONUTAOMUX U MTUL. [TpuHIHTT
KJItF0oueBOro apomopdosa. OcBoeHue 0ecrio3BOHOYHBIMUA M TO3BOHOYHBIMU dKUBOTHBIMU CYIIIH.
PazButue xu3Hu Ha 3emiie MO 3paM U MEPUOJAM: apXell, MPOTEPO30i, ManIeo30i, Me3030H,
KaifHO30M. OOmas XapakTepUCTHKa KIMMaTa M TEOJIOTMYECKUX IMporeccoB. llosBinenue u
paciBeT XapaKTepHBIX OpraHM3MOB. YTJIe0Opa3oBaHUE: €ro YCJIOBHS U BIMSIHHE HA Ta30BbIi
coctaB aTMocdepbl. MaccoBbIe BBIMUPAHHS — SKOJIOTHUECKUE KPU3UCHI ponuioro. [Ipuunns! u
CJIEJICTBUSI MaCCOBBIX BhIMHpaHU. COBpEMEHHBIN KOJIOTUYECKUI KPU3HC, €r0 0COOEHHOCTH.
[IpoGema coxpanenust onopaznooOpaszust Ha 3emuie. CoBpeMeHHasi CHCTeMa OPTaHHMYECKOTO
mupa. [lpunnuner knaccuduxamum opranu3moB. OCHOBHBIE CHCTEMATUYECKUE TPYIIIbI
OpraHU3MOB.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Pa3nea 21. Ilpoucxo:kaeHne YeJ0BeKa — AHTPOINOreHe3.

Tema 21.1.
Anmpononozus — nayka o
uenoseke. Pazeumue
npeocmaenenuii o
RPOUCX0IHCOCHUU YeN06eKda.
Mecmo uenosekas cucmeme
0pP2aHUYECK020 MUpa.
Heusicyuque cunl
(¢pakmopwr) anmponozenesa.
OcHognvie cmaouu
anmponozexesa.

Jlekyuonnoe 3anamue

Cooeporcanue  yuebno2o mamepuana: Pazmensl u 3amaum  aHTpomnosioruud. Metozbl
anTponiosorud. CTaHOBJIEHHE IPEACTABICHUM O INPOMCXOKICHUM 4YellOBEKa. Pennruosnsie
Bo33peHus. CoBpeMeHHble HayuHble Teopuu. CXOJCTBO 4YelOBEKa C JKUBOTHBIMHU.
CucremaTnueckoe MoJIoKeHHE 4enoBeka. CBHUIETENbCTBA CXOJCTBA YEIOBEKA C KUBOTHBIMHU:
CpaBHUTEIbHO-MOp(donoruueckue, 3MOpuosornyeckue,  (Gusnogoro-  OHOXMMHYECKHE,
noseieHueckue. OTauuus 4eJI0BeKa OT KUBOTHBIX. [IpAMOX0KIEHNE U KOMIIEKC CBSA3aHHBIX
C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CHUTHAJIbHOW CUCTEMBI. J[BHKylIue
cunbl  (axkTopbl)  aHTpomoreHesa:  Ouosormueckue, conuanbHble.  COOTHOILEHHE
OMOJOrMYECKMX M  COIMaIbHBIX (aKTOpoB B aHTpomnoreHese. (OCHOBHBIE CTaIuu
aHTpororeHe3a. PanHue 4enoBekooOpa3Hble 00€3bsiHbI (IPOKOHCYNBI) U PAHHUE TOHTUIBI —
oOuiye npeaKu 4eaoBeKOOOpa3HbIX 00€3bsiH U JH0Jei. ABCTPAJIONUTEKN — JIBYHOTHE MPEIKU
mojen. YenoBek yMenbld, IIEpBble U3TOTOBICHUS OpY AU Tpyaa. YemoBek NpsIMOXOAAIINN U
NepBbId BBIXOJ Jofeil 3a mpenensl Adpuku. Yenosek reiaensoeprckuii — oOmui mpeaok
HEaHJEpPTAIbCKOIO 4YEJIOBEKAa M YEJIOBEKAa pa3yMHOro. YeloBek HeaHAEpPTaIbCKUM KaK BHI
JIIOAEN XOJOIHOrO KiinMaTa. YenoBek pa3yMHbIi COBPEMEHHOTO THUIA, ICHUCOBCKUHN YETIOBEK,
OCBOCHME KOHTHHEHTOB 3a npeaenamu A¢puku.llaneoreHeTnka u najeoreHoOMHKa.




HpakmutteCKoe 3anamue

Camocmosamenvnan paboma

Tema 21.2. Jlekuyuonnoe 3anamue 1
Deonroyusn cospemennozo | Codepoicanue yuebHo2o mamepuana: IBOIIOLUS COBPEMEHHOrO uejoBeka. EcTecTBEHHBINM
yenoseka. Yenoseueckue | 0TOOp B TOMYINSAIHMSIX YEIOBEKa. MyYTaIlMOHHBIN Tpoliecc u monuMopdusM. llomynsnnoHHbe

pacot. BOJIHBI, Jpeii reHoB, murpanus U <«3QQexT ocHoBareds» B MOMYJSAIUSX COBPEMEHHOIO
Mesxncoucyunnunapnsie yenoBeka. YenoBeueckue pacbl. IloHdatue o pace. bosplime pacel:  €BpONEOUIHAA
Memoovl AaHMPONOI0ZU. (eBpaswmiickasi), aBcTpajo-HerpoujHasi (dKBaTopuajibHas), MOHTOJOUAHas  (a3uaTCKo-
amepukaHckasi). Bpemst u mytu pacceneHus 4esioBeka Mo riaHere. EAMHCTBO denoBeYeCKUx
pac. Hay4yHas HecoCTOSTENBHOCTh pacu3Ma. lIpucrnocoOieHHOCTh 4YelloBeKa K pa3HbIM
YCIOBUSAM OKpY)Karoliei cpeabl. BnusHue reorpaduueckoil cpeapl U Apeiida TeHOB Ha
Mopdonoruro M PU3MOIOTHIO YeToBeKa. MEXTUCIUILUIMHAPHBIE METOAbl B (pU3MdecKon
(6ronornyeckoi) aHTPOMOJIOTHH. OBOJIOIMOHHAS AHTPOMOJIOTHS M Male0aHTPOIIOIOTHUs
YeNOBEUYEeCKUX  MOMYJsiuil.  buocomumanbHble  HCCIEIOBaHUS  MPUPOABI  UYEIOBEKA.
VccnenoBaHMEK03BOIONUN OMOJIOTMYECKOT0 M COLMAIBHOTO B UETIOBEKE.
Ilpakmuueckoe 3anamue -
Camocmoamenvhnas paboma -
Pa3nen 22. DKko/10rusi — HAyKa 0 B3aMMOOTHOLIEHUSIX OPTaHM3MOB M HAIOPTaHU3MEHHBIX CHCTEM C OKPY:KAIOIel cpeioii.
Tema 22.1. Jlekyuonnoe 3anamue 1

3aposrcoenue u pazeumue
akonozuu. Memoowt
IKo102uU. 3HaAUeHUe
IKOJI0ZUYECKUX 3HARU 014

Cooepocanue yuebnoco mamepuana: 3apoXKICHUE M PAa3BUTHE SKOJOTUU B Tpyaax A.
I'ym6onbara, K.®. Pynse,H.A. CeseprioBa, 3. ['ekkens, A. Tencnu, B.H. Cykauésa. Paznemnst
¥ 3a7a4u dKoJoruu. CBs3b DKOJOTHU C JAPYTUMH Haykamu. Metonbl 3kosnoruu. IloneBbie
HaONMoIeHUsl. DKCIIEPUMEHTHI B IKOJIOTUU: MIPUPOJHbIE U JabopaTropHble. MoaenupoBaHue B

uenoeeKa. 9KOJIOTUU. MOHUTOPUHT OKPYXKAIOWIEH Cpelbl: JIOKAJbHBIN, PETHOHATBHBIM U TJI00ATBHBIM.
3HaueHUE HKOJIOTMYECKUX 3HAHUMN NI YEJIOBEKA. DKOJIOTHYECKOE MUPOBO33PEHUE KaK OCHOBA
CBA3EH denoBedyecTBa ¢ npuponord. DOpMHpOBaHME OKOJOTHUYECKOW KYIbTYpPHl U
9KOJIOTHYECKON TPaMOTHOCTH HACEJICHUS.
Ilpakmuueckoe 3anamue -
Camocmoamenvnas paboma -

Pasznen 23. Opranusmsl U cpefa 00MTAHUS.
Tema 23.1. Jlexkuuonnoe 3anamue -

IKonozuueckue haxmopol.
Abuomuueckue paxkmopuot.
Ceem, memnepamypa,
61aM4CHOCMb KAK
IKo102UYecKue haKmopol.

Cooepoicanue yuedbnozo mamepuana:  IKoIorudeckue (GakTOpbl U 3aKOHOMEPHOCTU HX
neiictBus.  Knaccuduxanuss skonornueckux (akTopoB: aOuMOTHUECKHEe, OHOTHYECKHE,
aHTpororeHusle. OOIIMe 3aKOHOMEPHOCTH JEUCTBHUS 3KOJOrHMyeckux QaxkTtopoB. I[IpaBuio
muHumyma (K. llnpenrens, 10. JIubux). TonepanTHOCTh. DBpUOUOHTHBIE U CTEHOOMOHTHBIE
opranu3Mel. Abuorndeckue ¢aktopsl. CBET Kak dKoJorndeckuil gaxtop. JlefcTBue pa3HbIX




YYaCTKOB COJIHEYHOI'O CIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIpYyNIbl pPAcTeHUH H
’KUBOTHBIX II0 OTHOLICHHUIO K cBeTy. CurnanpHaspoas cseta. Poronepuoausm. Temneparypa
KaK JKoJoruueckuil pakrop. JleiictBue TemmnepaTypsl Ha opraHu3Mbl. [loMKMIOTEpMHBIE U
TOMOMOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTCHOTEPMHBIE OPraHU3MbI. BilaXHOCTH Kak
skonorudeckuil Qaxrop. IlpucnocobneHuss pacTeHuil Kk NOAAEPKAHUIO BOJHOrO OasaHca.
Knaccugukanus pacrenuiino otHouienuo k Boje. IlpucnocoOnenns )KUBOTHBIX K H3MEHEHHIO
BOJIHOT'O pEXUMa.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma

Pasznen 24. JkoJiorvsi BUA0B U NOMYJISALMH.

Tema 24.1.
IKonozuueckue
xXapakmepucmuxu
nonynayuu. IKonozuveckas
CIMPYKmypa nonyaayuu.
Munamuxa nonyasyuuu eé
pezyaayus. IKonozuueckan
Huwa suoa.

Jlekyuonnoe 3anamue

Cooeporcanue  yuebnozo mamepuana: OKOJIOTMYECKHE XAPAKTEPUCTUKH IOIYJISALUU.
[Momynsamust kak Owonormueckas cucremMa. Poib HEOZHOPOIHOCTH Cpeabl, (PHU3UIECKUX
6apbepoB 1 0COOEHHOCTENW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYpHI
nonyisiuii. OCHOBHBIE IOKa3aTeNM MOMYJSIIIMMU: YHUCIECHHOCTh, IIOTHOCTH, BO3pAcTHAs U
[I0JIOBAsi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUIpPALMs.
DKkojorudeckas CTpykTypa nomyisinuu. OLieHKa YHCICHHOCTM mnonyiasuuu. JIuHamuka
nomyJsiiMM U €€ peryinsauusa. buotudeckuii noreHuuan nomyssauud. MonenupoBanue
JUHAMUKU nomyisinquu. KpuBble pocTa 4YHMCIEHHOCTH monyiasnuu. KpuBble BbDKMBaHUS.
Perynauus 4ucieHHOCTH MOMYJALUN: poib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIIUX OT
IUIOTHOCTH. DKoJorndeckue crpareruuBuion (I- u K-crparerun). [Tonstie 00 3K0IOrHYeCcKOi
Hulle Bujaa. MectooOutanue. MHoromepHass Monenb 3kojoruueckod Humum JIx. W.
XarunHcoHa. Pa3mepsl skonornyeckor HumM. [loTeHnnanpHasu peann3oBaHHas HAMIW. Bun
KaK CHUCTEMa MOMyJsAuui. ApeanblBU0B. BUIIbI M UX )KU3HEHHBIE CTPATETMU. JKOJIOTMYECKHE
SKBHMBAJICHTHI. 3aKOHOMEPHOCTH MOBEJIEHUSI M MUTpAlluil KUBOTHBIX. bronornueckue nHBazuu
Yy>KEPOJHBIX BUJIOB.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Pa3gen 25. IK0JI0rus cO00IIECTB. JKOJOTHUYECKHE CHCTEMBI.

Tema 25.1.
Coobuiecmeo opzanuzmos —
ououenos. Ixocucmema.
IKonozuueckuenupamuowl.
H3zmenenusn cooouecme —
cykyeccuu. Ilpupoonwvie
IKOCUCHEMDL.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: CooOIecTBa OpraHu3MOB. BHOLIEHO3 Hero CTPyKTypa.
Csi3m Mexay OpraHu3MaMd B OWOIIEHO3e. DJKOcHCTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHATBHBIE OJIOKM OPTaHU3MOB B DKOCHCTEME: MPOIYHEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckne ypoBHH. Tpoduueckue menu M ceTh. AOHMOTHUECKHE OIOKH
skocucteM. [louBbl M uibl B 3KocucTemMax. KpyroBopor BemiecTB W MOTOK 3HEPrUU B
skocucreMe. OCHOBHBIE MOKa3aTeNH dKocucTeMbl. brioMacca u mpoayKius. DKOJIOrHYecKHe




Anmponozennwie
IKocucmemul
(azpoakocucmemuti).
Ypborxkocucmemot.
DKomonumopume.

MUpPaMUIbl YKcell, 0uomMacchl M sHepruu. HampaBneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB —
cykueccuu. IlepBuuHble W BTOPUYHBIE CYKLIECCHM M UX IPUYUHBL. AHTpPONOTE€HHBIE
BO3JICHCTBUSL HA cykueccuu. KimmakcHoe coobmiectBo. buopasHooOpa3sue W IMOJHOTA
KpyroBOpoTa BELIECTB — OCHOBAa YCTOMUMBOCTH cooOmiecTB. [IpuponHble 3KOCHCTEMBI.
AHTpOIIOT€HHbIE ~ 3KOcHUCTeMBl.  Arposkocuctema.  ArpoueHo3.  Pazmuuums — mMexay
AHTPONOTEHHBIMU U MPUPOJHBIMU dKOocUcTeMaMu. Y pOoskocucTeMbl. OCHOBHBIE KOMITOHEHTBI
ypboskocuctem. l'opoackas ¢mopa wu ¢ayna. CuHaHTpoONU3amUs TOPOJCKOH (QayHBI.
buonornueckoe U XO34HCTBEHHOE 3HAYEHHE  arpodKOCUCTEM U ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICHCTBUH OpPraHU3MOB B JKOCHCTEMAX.
[Iepenoc sHEpruM U BEMIECTB MEKY CME)KHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAaHU3MOB,
MONYJALMA M SKOCUCTEM B YCIOBUAX ECTECTBEHHBIX M AHTPOIIOI€HHBIX BO3JEHCTBHIA.
MeT0/10J10T1Msl MOHUTOPUHTA €CTECTBEHHBIX M aHTPONOT€HHBIX3KOCHCTEM.

Ilpaxmuueckoe 3anamue 1
Camocmoamenvnas paboma -
JIEKIIMOHHBIE 3aHSTHS 22
IPAKTUYECKUE 3aHSITUS 22
CamocrosiTesibHast paboTa 2
KoncyabTanuun -
IIpomesicymounas ammecmayus 6 popme 3auema ¢ OUeHKOI 60 2 cemecmpe -
VYyeOHast Harpy3Ka 46




3. YCJIOBUA PEAJIMBALINU ITPOT'PAMMBI
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

Peanusamust 00meodpazoBaTelbHOTO y4eOHOTO mpeamera «bHoIorusy OCyIMECTBISIETCS B
yaeOHOM KabOuHete «buomorumy.

Ocnawenue kabunema:

Komrmiext yae6Ho# Mebenu Ha 25 yer.

Pabouee mecto OubnaHOTEKapsi (A0OHEMEHT, CTYyJ, KOMIBIOTED B KOMIUIEKTE C CHCTEMHBIM
0JIOKOM, MOHUTOPOM, KJIaBUATYPOU U MBILIBIO - 2 WIT., IpUHTEp — 1 1IT.).

Texuuueckue cpencTBa 00y4eHHS JJISI CAaMOCTOATENBHOM pabOThI CTYACHTOB: KOMIIBIOTED —
4 mT. (B KOMIUIEKTE C CUCTEMHBIM OJIOKOM C BO3MOXHOCTBIO MOJIKIItOUeHUs K cetu «HTepHeT» u
o0ecrieyeHHEeM JOCTyNa B DJCKTPOHHYIO HH(POPMALMOHHO-OOpa3oBarenbHyto cpeny JIPTU),
MpUHTEp — 3 MIT.

[kad (cremnmax) aias XpaHeHUs — 6 IIT.

Cremnax nis xpaneHusi KHUT — 100 .

Tym0a npucrtaBHas ¢ 3aMKOM — 6 1IT.

Crtenapl 11 KHUT (5 MOJIOK) — 2 IIT.

Bemasnka — 2 mr.

OO0yuJaromumces MpeI0CTaBISIFOTCS KAOMHETHI 1711 CAMOCTOATEIHHOU PabOThI CTYJEHTOB:

1) bubnuoTeka, YNTANBHBIN 31 C BBIXOJIOM B C€Th IHTEPHET CO CIEAYIOMUM OCHAWEHUEM:

Kommuiekt yuebHo#t mebenu Ha 25 yern.

Pabouee mecto OubnmoTeKapsi (A0OHEMEHT, CTYyJ, KOMIIBIOTEDP B KOMIUIEKTE C CHCTEMHBIM
0JIOKOM, MOHUTOPOM, KJIaBUATYPOU U MBILIBIO - 2 WIT., IpUHTEp — 1 1IT.).

TexHuueckue cpencTBa 00OyUSHHS JIsi CAMOCTOATENIbHON paOOThI CTY/IEHTOB: KOMITBIOTEP —
4 mt. (B KOMIIJIEKTE C CUCTEMHBIM OJIOKOM C BO3MOXKHOCTBIO MOJKIIOUEHHs K ceTu «HTepHeT» u
o0OecrieyeHHeM JIOCTylla B AJIEKTPOHHYIO HH(pOpManMoHHO-00pa3oBarenbHyto cpeny JPTU),
IIPUHTEpP — 3 WIT.

[xad (crennax) 1 XpaHeHus — 6 IIT.

Crennax s xpaneHust KHUT — 100 mr.

Tym0a npucrtaBHas ¢ 3aMKOM — 6 1IT.

Crenppl 471 KHUT (5 TOJOK) — 2 TIT.

Bemasnka — 2 mr.

2) KoMIBIOTEpHBI KIIACC CO CICAYIOLINM OCHAUEHUEM.

Paboune mecra ctynenToB: napThl (2 moc. mecta) — 10 mT., cTynbs — 20 miT.

PabGouee mecto nmpenogasarens: cToia — 2 mT., CTyI — 1 1mT.

OOopymoBaHue sl CAaMOCTOSITEIBHBIX 3aHSATHIA: KOMITBIOTED B KOMILIEKTE C CHCTEMHBIM
0JI0KOM, MOHUTOPOM, KJIaBUATYPOH M MBIIIBIO, C IPOrPaMMHBIM oOecrieueHueM — 6 IIT., IPUHTEP —
1 .

[kad (crennax) amas xpaHeHus — 1 mr.

AynutopHas J0CKa MarHUTHO — MapKepHasi — | .

Bemanka — lmir.

Tymb6a — 2 mr.

3.2 UudopmannonHoe odecniedeHue 00y4eHus

3.2.1 OcHoBHas ydeOHas IATEPATYpA:

1. buonorus: 10-i kmacc : 6a30BBI ypoBeHb : / DnekTpoHHas (opma ydeOHuka / B.B.
[Maceunuk, A.A. Kamenckuii, A.M. Pyouos [u np]. ; nox pen. B.B. ITaceunuka — 5-¢ u3z., crep. —
Mockaa : I[IpocBemenue, 2022. — 223, [1] c., un. - (JIuaus xu3nn). ISBN 978-5-09-099558-0.

2. buonorus: 11-ii kmacc : 6a30BBI ypoBeHB : / DiekTpoHHas ¢gopma ydeOHuka / B.B.
[Maceunuk, A.A. Kamenckuii, A.M. Pyouos [u np]. ; mox pexn. B.B. ITaceunuka — 5-¢ usg., crep. —



Mocksga : IIpocsemmenue, 2022. — 272 c., wi. - (Jluaus xuznn). ISBN 978-5-09-099559-0.

3.2.2 JlonotHUTEIbHAs yueOHAas1 JuTepaTypa:

1. Buonorus. ba3oseiii u yrinyonennsii ypoBHU: 10—11 Kaccel : yueOHUK JUIsl CPEIHETO
obmero oopa3oBanus / B. H. SIpeirun [u ap.] ; mox odmieli penakmueii B. H. SApeiruna. — 2-¢ usn.,
nepepad. u mon. — Mocksa : M3narensctBo Opaiit, 2023. — 380 ¢. — (O6meoOpa3oBaTeaIbHbII
k). — ISBN 978-5-534-16228-8. — Tekcr : snextponHsblii // ObOpa3oBarenbHas miaTtdopma
FOpaiir [caiit]. — URL: https://urait.ru/bcode/530646

2. KOnakoBa, O. W. buonorus: BbIaromuyecss y4eHble : ydeOHOEe MOocoOue ISl CpPeIHEero

npodeccuonanbHoro obpasoBanus / O. W. FOgakoBa. — 2-¢ u3a. — Mocksa : M3aaTenbCcTBO
IOpaiir, 2023. — 264 c. — (IIpodeccuonanbroe odbpazopanue). — ISBN 978-5-534-11033-3. —
Texkct :  onektpoHHbld //  OOpasoBatenbHas  tiarpopma  HOpaiit  [caiiT]. —

URL: https://urait.ru/bcode/517124

* Ocnoenas yuebnas numepamypa npeocmasiena S1eKmpOHHbIMU VYeOHbIMU U30AHUAMU
(OVH), oocmynuvimu 0nst nonv3osanus 8 uumaivhom 3aie oudiuomexu JPTH: cyoruyenszuonnolil
0ocoeop om 12.01.2024 Ne UII-66; cpok oeticmsusi auyernzuu — ¢ 12.01.2024 no 12.01.2025 zz.;
CpoK noav3zosanusi — 1 200 ¢ momenma akmugayuu k0008 oocmyna k Y HU.

3.2.3 O¢puuuajbHbie, CIPABOYHO-0UOIMOrpadueckne M NepHOAUYECKUEe U3TAHUSA:

a) opuyuanvuvle uzoanus:

1. Koncturyuuss Poccuiickoit ®enepaumu. Ilocnemgnsis nedcTByromas peaakius C
KommeHnTapusimu [DnekTpoHHbIi pecype].— Pexxum nocryma: http://constrf.ru/

2. ®enepanbHblil 3ak0H «O0 oOpazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012 Ne
273-®3  (mocmemHsii  pemakuusi).  [DnekTpoHHbli  pecypc]. —  Pexum  nmocryna:
https://www.consultant.ru/document/cons_doc_LAW_140174/

3. Haumonanpsblii ipoekt «O0pa3oBanuey». [DneKTpoHHBINH pecypce]. — Pexum nocryma: //
https://strateqy24.ru/rf/

4. BcemupHas aexnapaiusi o0 o0ecreueHnr BEDKUBAHUS, 3alIUThI U pa3BuTHs aeteit (1990).
[DneKTpOHHBII pecypc]. — Pexum JocTyma:
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml

0) cnpasouno-ouodnuozpaguueckue uzoanus:

1. Buosnornueckuit sHIMKIONEeUYECKUi cioBaph / ['n. pex. M.C. I'uisipoB; pen. Kojuterus
A.A. baes, I'.I'. BunOepr, I'.A. 3aBap3un u ap. — M.: CoBerckas sHumKiIone s, 1986. — 831 c.: ui.
(2 7x3.)

2. DHIMKIONEANnYeCcKuil crmoBapb roHoro Hatypamucta / Coct. A.I'. Poroxkwn. — M.:
[Tenaroruka, 1981. — 406 c. (1 2k3.)

8) nepuoouuecKkue u30anuA:

1. Kypuan oOmeit 6uonorun. Tom 82. Ne6, 2021. - [DnekTpoHHBIH pecypc]. — Pexxum
noctyma: https://sciencejournals.ru/view-issue/?j=obbio&y=2021&v=82&n=6

2. XKypnan obmeit 6uonornn. Tom 82. Ne3, 2021. - [DnexrponHbIl pecypc]. — Pexxum
noctyma: https://sciencejournals.ru/view-issue/?j=obbio&y=2021&v=82&n=3

3.2.4 Pecypchbl HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTh «AHTepHeT»

1. Opunmanbublil caiiT @enepaabHOro areHTCTBa Mo pbi00IOBCTBY. — https:/fish.gov.ru/

2. OduumanbHpli CcalT MHUHHUCTEPCTBA MPOMBIIUIEHHOCTH M ToproBiu Poccuiickoii
®enepauuu. — https://minpromtorg.gov.ru/

3. OdunmanpHbii cailT Poccuiickoro coro3a MPOMBINIUICHHUKOB U MpEANpUHUMATENCH. —

https://rspp.ru/
4. Bes ouonorus. CoBpeMeHHass OMOJIOTHSI, CTaThl, HOBOCTH, OMOIHOTEKA. [ DIEKTPOHHBIN



https://urait.ru/bcode/530646
https://urait.ru/bcode/517124
http://constrf.ru/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://strategy24.ru/rf/
https://www.un.org/ru/documents/decl_conv/declarations/decl_child90.shtml
https://sciencejournals.ru/view-issue/?j=obbio&y=2021&v=82&n=6
https://sciencejournals.ru/view-issue/?j=obbio&y=2021&v=82&n=3
https://fish.gov.ru/
https://minpromtorg.gov.ru/
https://rspp.ru/

pecypc]. — Pexxum noctyma: www.shio.info
5. Emmnoe oxHO noctyma k oOpa3oBaTelnbHBIM pecypcam HMHTepHeTa 1O OHOJIOTHH.
[DnexTponHbIii pecypc]. — Pexum goctyna: www.window.edu.ru

3.2.5. MeToanueckue yKka3anus JJis 00y4alUIUXCH M0 OCBOCHHIO MPeIMeTa:
1. MakmanoBa W.B. Mertoauueckue yKazaHus Il MPAKTUYECKUX 3aHIATHH 110
o0mieo0pa3oBaTeIbHOMY YUeOHOMY TIpeaMeTy «BHOIOrus UIsl CTYACHTOB OYHOW U 3a09HOU (hopM

06y‘leHI/IH CIICHNaJIbHOCTH

cpennero TmpodeccuoHanbHO oOpasoBanus 15.02.06 MoHTax,

TEXHHYECKasl SKCIUTyaTaluss ¥ PEMOHT XOJIOJMIbHO-KOMIIPECCOPHBIX U TEIJIOHACOCHBIX MAIllMH H
ycTaHOBOK (10 otpacisam). — PwiOHoe, 2024. [DOnexkTpoHHbI pecypc|.— Pexxum poctyma: http:

https://www.niopraia.aptu.pd

2. MakmanoBa WM.B. Meroauueckue yka3zaHusi 10 BBINOJHEHUIO BHEAYAUTOPHOM
CaMOCTOSITENIbHOW paboThl MO 00meo0pa3oBaTebHOMY yueOHOMY mpeamery «buomorus» s
CTYJCHTOB OYHOM U 3a0uHON (opM 0OyYeHHS CHEIUAIBHOCTH CpelHero mnpodecCHoHaIbHO
oOpazoBanuss 15.02.06 MoHTax, TEXHUYECKass OKCIIyaTaluss U PEMOHT  XOJIOJUJIbHO-
KOMITPECCOPHBIX M TEIUIOHACOCHBIX MAIIMH U YCTaHOBOK (o otpacisMm). — PwibHoe, 2024.
[DnexTpoHHBIi pecypc].— Pexxum nocryma: http: https:/ www.nopran.aiptu.pd

3.2.6 Ilepeyenb MH(POPMANMOHHBIX TEXHOJIOTHii, HCIOJIbL3YeMbIX NPH OCYLIECTBJIEHHH
00pa30BaTe/IbHOIO MpoLecca, BKJAKYAs NepeyeHb JTULEH3HOHHOI0 IPOrpaMMHOro
obecrnieyeHusi 1 HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

Ilepeyenv unpopmayuoHHbIX MEXHOI02UL, UCTIOIB3YEMbIX 8 YieOHOM npoyecce

HaunmenoBanue
NMpPOrpaMMHOI0
odecrneyeHNs

Ha3nauenune

OOpa3zoBarenbHbIil  mopTal
Moodle

O6pazoBarenpublii  moptan JPTU moctpoen Ha oOyuwaroreit
BUpTyanbHOH  cpene Moodle wu  goctymen mo  aapecy
https://www.nopran. apTu.pd U3 JI000H TOYKH, MMEOIIEH
MOAKIIOUeHUEe K ceTu MHTepHeT, B TOM 4YHCIie U3 JIOKAJbHON CeTH
JAPTU. Oo6pazoBatenbHbiidi moptan JPTU moaxomut kak s
opranuszanuu online- KjJaccoB, Tak U i TPAAUIIMOHHOTO O0y4YEHHUS.
[Topran pa3geneH Ha  «OTKpPBITYO»  (OOIIETOCTYMHYIO) U
«BaKphITYI0» 4YacTh. JlOCTym K 3aKpBITOW YacTH OCYIIECTBIISETCS
MOCJIE€ TPEIBABICHHUS TEPCOHAIBHOW TMapbl  «IOTHH-TIAPOJIb)
MIPENO/IaBaTesIeM UJIU CTYJEHTOM.

DIIEeKTPOHHO-OMOIMOTEUHAS
cucrema JIPTU ®I'BOY BO
«AT'TY»

O0GecneynBaeT JOCTYN K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
W3/1aTeNbCTB, JOCTYN K DJEKTPOHHOMY KaTaJory KHUT, TpyAaMm
npenoaaBareneii, ydeOHo-MeTonudeckuMm paspabotkam JIPTU,
MEPUOTUUECKUM H3JaHUSM.

Bosmosicuocmo 0007’}1_)/1’161 K 3ﬂeKmp0HHO'6u6Jlu0mellelM cucmemam

HaunmenoBanue
3JIEKTPOHHOI'0 pecypca,
ajpec caira

Ha3nauenune

OBC Opaiit
WWW.urait.ru

ObC HOpailt - pecypc, BKIIOYAIONIUK JJIEKTPOHHBIE BEPCUU KHUT
m3narensctBa "HOpait". M3naTensCTBO cielManu3upyercs Ha U3JaHuu
y4eOHOM JUTEepaTyphl ISl BBICIIUX M CPEIHUX CICIHATBHBIX yUECOHBIX
3aBeJIeHUH 110 HOBBIM 00pa30BaTebHBIM CTAaHAAPTaM.

Brmrouaer B cebs katajor rpu¢OBaHHBIX YYCOHHKOB IO COIHAIBHO-
SKOHOMUYECKOMY, T'YMaHUTapHOMY " IOPUANYECKOMY,
€CTECTBEHHOHAYYHOMY U TEXHHMYECKOMY HallpaBJCHUSIM. ABTOpaMH



http://www.sbio.info/
http://www.window.edu.ru/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
https://www.портал.дрти.рф/
http://www.urait.ru/

HauMenoBanue
3JIEKTPOHHOI'0 pecypca,
ajapec caiita

Ha3zunauenue

y4eOHHMKOB SIBJISIIOTCS MperojaBaTen Beaymux By3oB Poccun. B 3bC
MpEJICTaBICHbl YUYeOHMKH U YydeOHble mocoOus [Js BCEX YpOBHEH
po(ecCHOHATLHOTO 00pa30BaHUS OT BEAYIIMX HAyYHBIX KO C
cobmoaennem aeictByronmx Tpedoanuii ®I'OC. B ObC npucyrcrpyer
BO3MO>KHOCTb: WHJIUBU]TyaJIbHOTO HEOTPAaHUYEHHOTO J0CTyTIa
M0JIb30BaTENIeH K CONEPKUMOMY M3 JII0OOH TOYKH, B KOTOPOM HMMeeTcs
MOAKJIIOYEHUE K ceTu HTepHeT; 0JHOBPEMEHHOIO WHIUBHUAYAIHHOTO
JIOCTyTMa MOJb30BaTeNIel K COAEPKUMOMY; MOJTHOTEKCTOBOTO MOUCKA I10
COJICP)KUMOMY,  (OPMUPOBAaHUS  CTATUCTHYECKMX  OTYETOB IO
nosis3oBatesiM. M3manuss B OBC mpeacTaBieHbl ¢ COXpAaHEHUEM BHJIA
CTpaHuLl (OPUTUHAIBHON BEPCTKH).

9BC «Jlaup»
https://e.lanbook.com

OBC Brirouaet B ce0st Kak AJIEKTPOHHBIC BEPCHH KHUT M3/1aTEIIbCTBA
«JlaHb» 1 Apyrux BeAyIIMX U3/1aTENIbCTB YUeOHOM JINTepaTyphl, TaK U
AJIEKTPOHHBIE BEPCUU NIEPUOINYECKHUX U3IaHUN 110 ECTECTBEHHBIM,
TEXHUYECKUM U TYMaHUTAPHBIM HayKaM.

IIpenocraBiieT  BO3MOXKHOCTh ~ KPYIVIOCYTOYHOTO  JIUCTAaHLIIMOHHOI'O
VH/IMBUYaJIbHOTO T10JIb30BaHMS, Ul KaKA0ro o0ydaromerocs u3 Jirooon
TOYKHU, B KOTOPOM MMEETCS NOCTYI K ceTH MHTEepHET, C BO3MOXKXHOCTBIO
IIPOCMOTpA U CKauMBaHMs Ha caiTe B OH-JalH pexxume. IIpenocrasiser
IIPpaBO JOCTyNa K OTIEIbHBIM KOJUIEKLMSM, B YAaCTHOCTU TaKUM, Kak
«MwxeHepHO-TeXHUYECKME  Hayku  —  M3parensctBo  JlaHby,
«Uupopmaruka — WznarensctBo Jlawb», «Xumus — MznatenbcTBo
Jlanb», «Teopernueckas mexanuka — M3narensctBo JIaHby.

9BC Pr100X035iiCTBEHHOE
oOpazoBaHue

http://lib.klgtu.ru/jirbis2

Nudopmanuonnsii  pecypc O®I'bBOY BO  "KITY"  cocrout
UCKITIOYUTENBHO u3 y4eOHBIX W3/IaHUN PEKOMEHTI0BaHHBIX
denepalbHBIMH  y4€OHO-METOIUYECKUMH OOBEIUHEHUSMU B CHUCTEME
BBICIIIETO O00pa30BaHUsI M CpeIHEro NpodecCHOoHATbHO 00pa3oBaHUS.
N3nanus B OBC npeacTaBieHbl ¢ COXpaHEHUEM BH/1a CTPaHUIL
(opurnHanbHON BEPCTKH).
[Tone3oBanue OBC He TpebdyeT HHUKAKOTO  JIOMOJHUTEIHLHOTO
IIPOrPaMMHOT0 OOECTeueHusl WM alapaTHbIX YCTPOMCTB, JOCTATOYHO
UMETh MOAKITIOYEHUE K HNuTepHery.
UrteHne >MeKTPOHHOM BEPCHUU KHUT JOCTYITHO B TTOCTPAHUYHOM PEKUME,
a npu HE00XOTUMOCTH BO3MOKHO LUTUPOBAHUE.
VY1o0HBI U COBPEMEHHBIN KOHTEKCTHBIH MOMCK MO BCEMY XPaHUIIHUIILY
KHUT MO3BOJISIET OBICTPO HaWTH HYXHYIO KHUTY.
Joctyn ocyiiecTBiasieTcs Mo JOTHHY U MapoIIio, JIOTUH U Mapojb A0CTyma
HAXOJATCS Ha 0011eM a0OHEMEHTe.

Hudposoit 06pazoBaTenbHbIN
pecype IPRsmart (3BC
IPRBOOKSHOP.RU)
www.iprbookshop.ru

Baxneiimmii pecypc Uisi TIOJYYEeHHs] KadyeCTBEHHOTO OOpa30BaHUS,
MPEIOCTABISAIOMIMKA  JOCTYyl K Y4eOHBIM ¥ HAYYHBIM U3JIAHUSM,
HEOOXOAMMBIM JIJII OOy4YeHHs M OpTraHu3alud Y4eOHOro mpolecca.
UcnonszoBanne DOBC [PR BOOKS mno3Bomsier oOywaromemMycs
MMOoATOTOBUTECA K CEMHHapaM, 3a4€TaM W DJK3aMCHaM, BLIIIOJHUTH
HeoOXoauMble PaboThl M TpoekThl. [IpenomaBaTtensM pecypc OyneT
MoJIE3e€H TPHU COCTaBJeHUM Y4eOHBIX mianoB u PIIJl, moaroroBke u
NPOBEICHUU 3aHATHH, MOJYyYCHUN WH(POPMAIMU O HOBBIX ITYOJIHKAIHIX
KOJUIET.



https://e.lanbook.com/
http://lib.klgtu.ru/jirbis2
http://www.iprbookshop.ru/

HauMenoBanue
3JIEKTPOHHOI'0 pecypca,
ajapec caiita

Ha3zunauenue

Pecypc DOBC IPRbooks oOweamnsier HOBelmmue WHHOPMALMOHHBIE
TEXHOJIOTHH U YUCOHYIO JTUIIEH3UOHHYIO JINTEPATypy, MPeaHA3HAYCHHYIO
IV pa3HBIX HaIpaBJICHUH OOy4YeHHUs, C TOMOIIBbID KOTOPOTO MOXKHO
MOJIYYUTh HEOOXOIMMBIE 3HAHUS, MIOJTOTOBUTHCS K CEMUHApaM, 3a4eTaM
W DK3aMEHaM, BBINOJHUThL HEO0OXOAWMBbIE pPAOOTBl W MPOECKTHI.
Kontenr OBC [PRbooks mnpencraBmen wu3ganusMu (QemepaibHBIX,
pPETHOHAJIBLHBIX, BY30BCKHX W3/IaTEIIbCTB, HAyYHO-HCCICAOBATEIBLCKUX
WHCTUTYTOB, BEAYIIUX AaBTOPCKUX KOJUICKTHUBOB, COACP)KaHHUE KOTOPBIX
COOTBETCTBYEeT  TpeOoBaHHMSIM  (eAcpalbHBIX  00pa3oBaTEIbHBIX
CTaHJAPTOB BBICIIET0, CPEIHETO MPOPECCHOHATBHOTO, TIOMOJHUTEIBHOTO
poheCCHOHANTBHOTO 00pa30BaHUs, M €KETHEBHO IOIMOIHSACTCS HOBBIMU
akryanpHbiMH  m3gaHusasMu. OBC [PRbooks comepxuT MHOMXeECTBO
AKCKJTFO3UBHBIX M3/IaHUK, KOTOPHIC HE MPEICTABICHBI B IPYTUX pecypcax,
B TOM YHCJIE HU3aTensCTB rpynnbl kommnanuii [PRmedia: Bysosckoe
obpa3zosanue, [IpodobdpazoBanue, Ait [Tu Dp Menua.

VY naneHHbI TOCTYN MOCPEICTBOM CeTH MHTEpHET BO3MOXKEH C JIH000T0
IIK. Pa6oratr ¢ OBC IPR BOOKS MOXHO Tak € ¢ MOOMIBHBIX
YCTPOHMCTB B  KPYIJIOCYTOYHOM  pEeXUME  yAaJIeHHO (CkauaiTe
npunoxenue IPRbooks Mobile Reader nHa App Store miam Play Market,
npunoxenue i crnabounsamux [IPRbooks WV-Reader na App Store
wiu Play Market).

Hepeqeﬁb JAUYEH3UOHHO20 yl{€6H020 npocpammHoco obecneuenus

HanmenoBanue
NMPOrpaMMHOI0
odecrneyeHus

Ha3nauenune

1C:IIpennpustue 8.0.

Komrrext JJIsA O6y‘{eHI/I${ B BBICIIHUX U CPCAHUX y‘le6HHX 3aBCIACHHAX

ABBYY FineReader 8.0
Corporate Edition

CucreMa ONTHYECKOIO paciio3HaBaHUA TCKCTa

STDU Viewer

[Iporpamma 1t MPOCMOTPA IIAEKTPOHHBIX JOKYMEHTOB

Google Chrome, Opera

Bpayszep

Windows NT

['paduueckue, HHTEPAKTHBHBIC, MHOT03a/Ia4uHbIe OTIEPATHBHBIE CHCTEMBI
koproparuu Microsoft

Dr.Web

AHTHBUPYCHBIE IPOIPaMMHBIE ITPOTYKTHI

Microsoft Office

[Ipunoxenus — oOQHUCHBIE peaaKkTOphl Ui pabOThI ¢ TEKCTOBBIMH
JIOKyMEHTaMH, AIEKTPOHHBIMU TaOJINIIaMH, AIEKTPOHHBIMU
coo0IIeHusAMHU, 6a3aMH TaHHBIX, H300PAKEHUSMU U T.1I.

Moodle

Ob6pazosarensubiii nopran JPTHU ®I'BOY BO «AT'TY»

7-zip

ApxuBarop

Hepequb uH(j)OpMaL;MOHHle CnpaeovHblx cucmem




Haumenosanue NCC

Ha3znauenmune

CrnpaBouHO-TIpaBOBast
cucrema
«Koncynpsrantllimroc»

ComepXUT PpPOCCHHCKOE W  PETHOHAIBHOE 3aKOHOJATENBCTBO,
CylneOHYyI0 MpaKTUKYy, (MHAHCOBBIE W KaJApOBbIE KOHCYJIbTAIIHH,
KOHCYJbTAIllMK U1l OIOJDKETHBIX ~ OpraHu3alui, KOMMEHTapHH
3aKOHOJATEIbCTBA, (OPMBI JOKYMEHTOB, IMPOEKTHl HOPMATHBHBIX
MPABOBBIX aKTOB, MEKIYHAPOIHBIC TIPABOBHIC AKTHI, IPABOBBIC AKTHI
10 3/IpaBOOXPAHEHUI0, TEXHUYECKHE HOPMBI U TIPaBUJIA.

Cenenust 00 OoOHOBJICHHMH HH(POPMAIIMOHHOTO oOecrieueHuss 0O0ydeHHUsl IPEICTaBICHBI B
nokanbHOM cetu JIPTU mo aapecy: \Base\\192.168.10.10\is_oomena no adarty\UT B o0ydeHuu



file://192.168.10.10/для%20%20обмена%20%20по%20%20дфагту/ИТ%20в%20обучении

4. KOHTPOJIb n OIEHKA PE3YJIbTATOB OCBOEHMAA
OBIIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEIMETA

Pe3yabTaThl 00yueHus ®opMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTAaTOB 00yUYeHHUst

Juynocmmuule: Texkywiuit KoHmpop:

JI1 rpax1aHCKOTO BOCIIUTAHUS: — MHAUBHUIYAJIbHBIA U (POHTATBHBIN
-c(hOpMUPOBAHHOCTH IPaXXIaHCKOU YCTHBIE OIIPOCHI B XOJI€ ayIUTOPHBIX
HO3MLMU O0YYaIoIIEerocss Kak akTUBHOTO U 3aHATHUH;

OTBETCTBCHHOTO ~ 4ICHA  POCCHUCKOTO | — QpaKkTHYECKHUE 3aJaHUsL;

o0mecTBa; — pedepaTUBHBIEC 3aaHNUS;

-OCO3HAaHHUEC CBOUX KOHCTUTYLIMOHHBLIX ITpaB

— TECTOBBIC 3a1aHUS (TECTHI).
U 00s3aHHOCTEH, YBaXCHHUE 3aKOHA U

HPaBOTIOPAIKA, Ipomesricymounan ammecmayusa:
-IPHMHATHE TPAAUIUOHHBIX HAIIMOHAIIBHBIX,

06HI€'—ICJIOBG‘~I€CKI/IX TYMaHHUCTUYCCKUX U
JIEMOKPAaTHYECKUX [IEHHOCTEH;

-TOTOBHOCTb IPOTUBOCTOATH HACOJIOTUA
IKCTPEMHU3MA, HallMOHAIN3MA,
KceHohoouwu, JUCKPUMUHALIUU 1o
COIMAJIbHBIM, PEIUTHO3HBIM,  PAaCOBBIM,
HAallMOHAJIBHBIM  IPU3HAKAM; TOTOBHOCTbH
BECTU COBMECTHYIO  JESTEIbHOCTH B
UHTEpecax  TPaKIAHCKOro  0OmIecTBa,
y4yacTBOBaTh B  CaMOYINpABJIEHUU B
o0uieo0pa3oBaTeIbHOM  OpraHu3alud U
JIETCKO-IOHOIIECKUX OpraHu3allusiX;

324€eT C OLICHKOM.

-YMEHHE B3aUMOJICHCTBOBATh c
COLIMAJIbHBIMU UHCTUTYTaAMHU B
COOTBETCTBUM € UX (QYHKUUAMU H
Ha3HAYCHUEM;

-TOTOBHOCTH K T'YMAaHUTapHOU "

BOJ'IOHTepCKOI\/'I ACATCIIbHOCTH,

JI2 natpuoTHYEeCKOTr0 BOCTIUTAHUSI:

- c(hOpMHUPOBAHHOCTH pOCCUICKON
rpaXk JaHCKOM WJICHTUYHOCTH,
MaTpUOTU3MA, YBAXKEHUS K CBOEMY HApPOAY,
YyBCTBA OTBETCTBEHHOCTH Tiepen PoauHoM,
TOpAOCTH 3a CBOM Kpail, cBOO Ponuny,
CBOM S3bIK M KYJbTYpYy, MpOUUIOE U
HACTOsAIIEE MHOIOHALMOHAJIBHOIO Hapoja

Poccuwn;
- LEHHOCTHOE OTHOIIIEHUE K
TOCyaapCTBECHHBIM CHUMBOJIaM,

HCTOPUYECKOMY U MPUPOJHOMY HACIIEIUIO,
naMsiTHUKaM, TpaJauliusM HapoaoB Poccun,
JnocThxkeHusM Poccun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uaeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K




ciyxennto  u  3ammre  OTedecTBa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

JI3 1yXOBHO-HPABCTBEHHOI'O BOCIIUTAHUSA:

- OCO3HaHHE  JOYXOBHBIX  IIEHHOCTEU
POCCHIICKOTO HAapoJa;

- c(hopMHpPOBAaHHOCThL  HPABCTBEHHOTO
CO3HaHUs, 3TUYECKOTO MMOBEICHUS,

- CcrnocoOHOCTh OLIEHHWBAaTh CUTYallUIO U
MIPUHUMATh OCO3HAHHBIE peleHus,
OPUEHTHUPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE
HOPMBI U IEHHOCTH

- OCO3HAHHE JIMYHOTO BKJIAJIA B IOCTPOCHHE
YCTOHYHMBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIIEHWE K CBOHUM
pOIUTENSAM U (WJIK) APYTUM YJI€HAM CeMbH,
CO3/IaHUI0 CEMbM HA OCHOBE OCO3HAHHOI'O
NPUHATUS LEHHOCTEH CEeMEMHOW KU3HU B
COOTBETCTBUM C TPaJULMUSIMU HApOJOB
Poccumn;

JI4 >cTeTHYECKOTrO BOCIIUTAHHU:

- OCTCTHYECKOC OTHOIICHHE K MUY,
BKIIIOYAsh JCTETUKY ObITa, HAYYHOTO M
TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPyHa
M OOIIECTBEHHBIX OTHOIIECHHUH;

- CHOCOOHOCTh BOCHPHUHHUMAThH Pa3IUYHbIE
BUJIbl UCKYCCTBA, TPAJAUILIUA U TBOPUYECTBO
CBOCTO W JPYrUX HApOJOB, OIIYIIATh
HMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA,

- Y6e)KI[eHHOCTB B 3HAYNUMOCTHU JJISA
JIMYHOCTH M OOIIECTBA OTEUYECTBEHHOIO U
MI/IpOBOFO I/ICK}’CCTBa, OTHHUYCCKHX
KYIbTYPHBIX  TPaIuIMii ¥  HApOIAHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CAMOBBIPAXEHHIO B Pa3HBIX
BHUIax I/ICK}’CCTBa, CTpCMJ'[CHI/Ie HpOSIBJ'ISITI)
KauyecTBa TBOPUYECKON JIMYHOCTH;

JI5 pu3nyeckoro BOCIIUTAHUSA:

- copMHPOBAaHHOCTH  37I0POBOTO U
0e30MmacHoro oOpa3za KHU3HHU,
OTBETCTBEHHOTO OTHOILIEHHUSI K CBOEMY
3JI0POBEIO;

- NOTPEOHOCTh B buznuecKomMm
COBEPIIICHCTBOBAHHU, 3aHATUIX
CIIOPTUBHO-03/I0OPOBUTEIHHOM
JIEATENBHOCTRIO;

- aKTUBHOE HENPUATHE BPEAHBIX IPUBBIUEK
U UHBIX (QOpM TOpUYMHEHHUS Bpeaa
(bu3nUIecKOMY U IICUXUYECKOMY 3/I0POBBIO;

JI6 Tpy10BOTO BOCIIUTAHHS:
- TOTOBHOCTbH K pyay, OCO3HaHHuC
IIEHHOCTH MacTepCTBa, TPY0J00ue;




- TOTOBHOCTh K aKTHBHOM JCATCIIbHOCTHU

TEXHOJIOTHYECKOM u COIIMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTD
VHUIMUPOBATb, IJIAHUPOBATH u
CaMOCTOSATEIBLHO BBIITOJIHATH TaKyo
JIeATeIIbHOCTE,

- HMHTepeC K  pasauuyHbIM  cdepam
po(ecCHOHANLHOM IeATeTHbHOCTH, YMEHUE
COBEpIIIaTh OCO3HAHHBIH BHIOOP Oymymiel
npodeccuu U peam30BhIBaTh COOCTBEHHBIC
KM3HEHHBIC TUIAHBI;

- TOTOBHOCTH M  CIIOCOOHOCTH K
o0pa3oBaHMI0O U C€amMOOOpa3OBaHUIO Ha
MPOTSKEHUH BCEU KU3HU;

JI7 3K0JI0TMYeCKOro BOCIUTAHUS:

- copMHPOBAHHOCTH  IKOJOTHYECCKOM
KYJbTYpHI, IIOHMMAaHHE BIIUSTHUS
COIMAJIbHO-?KOHOMHYECKHUX IMPOIECCOB Ha
COCTOSIHME IPUPOJAHOM U  COLMAIBHOMN
Cpenbl, OCO3HaHHUE TJIO0AIBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

- IUIAHUPOBAHME U  OCYILIECTBIICHUE
JICHCTBUM B OKpPYKAIOLIEH Cpeic Ha OCHOBE
3HaHUS Lelel yCTOMYMBOIO pa3BUTHUSA
YeJI0BEUYCCTBA;

- AKTHUBHOE HETpUATHE JEHUCTBUM,
MPUHOCSIIMX BPEJl OKPYKAIOIIEN CPENE;

- YMCHUC MMPOrHO3UpPOBATH
H€6HaFOHpI/I$[THBI€ OKOJOTHYCCKHUC
MNOCICACTBUA NpeaAPpUHUMACMBIX

JIEHCTBHM, IPEAOTBPAILATh UX;
- paclIMpeHHE OIbITa  JEATEIbHOCTH
HKOJIOTUYECKON HAIIPaBJICHHOCTH;

JI8 1IeHHOCTH HAay4YHOTO MO3HAHMUS:

- c(hopMUPOBAaHHOCTH  MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOU
MpaKkTUKH, OCHOBAaHHOIO Ha  JUaiore
KYJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBaHUE  A3BIKOBOM  H
YUTATENIbCKOM KYJIbTYpbl Kak CpeACTBa
B3aUMOJICHCTBUSL ~ MEXAY JIIOABMH |
MO3HAHUS MUPA;

-OCO3HaHHUE LIEHHOCTHU Hay4YHOU
JeATEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO u HCCIIEIOBATEIIBCKYIO

ACATCIIbHOCTD MHAUBUYAJIbHO U B I'PYIIIIC.

Memanpeomemnmnuie:
Osnadenue yHUBEPCATLHLIMU  YYEOHBIMU




NO3HABAMENbHBIMU OCUCTNEUIMU.

M Ga3oBble JTOTHYECKUE JEHCTBUS:
-CaMOCTOSITEIbHO  (OPMYJIMPOBATH |
aKTyaJIu3upOBaTh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHABJIMBATh CYIIECCTBCHHBIH MpPU3HAK
17001 OCHOBaHHS st CpaBHCHHS,
KJIaCCHU(UKAIUU ¥ 0000IICHUS;
-OTIPEACTATh LENN JACATEIIbHOCTH, 3a/1aBaTh
napamMeTpbl U KPUTEPUHU MX JIOCTHKCHHUS,

-BbISIBJISATDH 3aKOHOMEPHOCTH u
IMPOTUBOPCUUA B paccMaTpruBaACMBbIX
SABJICHUSAX,

-BHOCUTb KOPPCKTUBBI B ACATCIBHOCTD,
OLICHUBATb COOTBCTCTBHUC PE3YyJIbTAaTOB
aeisiM, OLCHUBATb PHUCKU HOCJICZ[CTBI/Iﬁ
JACATCIIbHOCTH,

-pa3BuUBAaTb KPCATUBHOC MBIIIJICHUC IIpU
PCIICHNH )KU3HCHHBIX HpO6JICM;

M2 0a30BEIE HCCIICI0BATEIBCKIE
NEeNCTBUL:
-BJIAJICTh HaBBIKAMH yaeOHo-
HCCIICOBATEIbCKOM u MPOEKTHOU
JIEATEIIbHOCTH, HABBIKAMH  pPa3pELICHUS
npo0Jem,;

- CIIOCOOHOCTH u TOTOBHOCTBH K
CaMOCTOSITEILHOMY  TOUCKY  METOJIOB

peneHus IIPaKTUYECKUX 3aj1ad,
IIPUMEHEHUIO pa3IuYHBIX METO/I0B
ITO3HAHUS;

- OBJIAJCHUE BHUAAMHU JEATECIBHOCTU IIO
MTOJIYYEHUIO HOBOT'O 3HaHUA, €ro
UHTEpIpeTaluy,  [OpeoOpa3oBaHUI0 U

NPUMEHEHHUI0O B  Pa3IM4YHbIX  Y4eOHBIX
CUTyallUsX, B TOM 4YHCJIE MpPHU CO3/aHUU
y4eOHBIX U COIMATIBHBIX IPOEKTOB;

- dbopMUpOBaHHE  HAY4YHOrO  THUIIA
MBILIEHUS, BJIaJICHHE Hay4YHOH
TEPMUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMH U
METOAAMU;

- CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE
3aJaud B 00pa30BaTEIbHOM JEATENbHOCTH
Y )KU3HEHHBIX CUTYAIHIX;

- BBIABIATH  NPUYMHHO-CJIE/ICTBEHHBIE
CBA3M W  aKTyalM3UpoBaThb  3ajauvy,
BBIIBUTaTh ~ TUIOTE3Y €€  pEIICHHS,
HaXOJUTh apryMEHTHI JJI JOKa3aTesIbCTBA
CBOMX YTBEPKICHUH, 337aBaTh MapaMeTpsl
U KPUTEPUH PEIICHUS;

- QHAJM3UPOBATh IIOJyYCHHBIE B XOJe
pelIeHHs] 3a7aul Pe3ybTaThbl, KPUTUUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,




MIPOTHO3UPOBAaTh HM3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- JaBaTh OLEHKY HOBBIM CHUTYalHUsM,
OLICHUBATh IPHOOPETEHHBIN OIIBIT;

- pa3pabaTbIBaTh IJIaH PELIECHUS MPOOIEMbI

c y4eTOM aHaM3a HUMEIOIIUXCSI
MaTepHaTbHBIX U HeMaTepHaIbHBIX
pecypcos;

- OCYIIECTBJIATH IeJICHAMPABICHHBIN TOUCK
nepeHoca CpeCTB U Croco0OB JICHCTBHS B
poECCHOHATBHYIO CPEAY;

- yMEThb  TEPCHOCHTh  3HAHHUA B
[I03HABATENIBHYIO U IPAKTUYECKYIO 00JIACTH
KUBHEACATCIIBHOCTH,

- YMETh MHTETPUPOBATH 3HAHUS M3 Pa3HbBIX
MPEIMETHBIX 00IacTel;

- BBIABHIaTh HOBBIE MJEH, IpEaIararh
OpI/IFI/IHaJIBHI)Ie IIoaAxXoabl U peHIeHI/ISI;

- CTaBUTH HpO6JICMI>I nu 3ajJa4u,
JIONYCKAFOIIUE AbTEPHATHBHBIC PEIICHNUS;

M3 pabota ¢ undopmarmen:

- BIQACTh  HAaBBIKAMU  TIOJNy4YCHUS
UHPOpPMALIUM U3 HMCTOYHHKOB  Pa3HBIX
TUTIOB, CAMOCTOSTEIBHO  OCYIICCTBIIATH
NOUCK, aHaliM3, CHCTEMAaTHU3alUI |
WHTEPIIPETANNIO HH()OPMAIIMHA Pa3THIHBIX
BUJIOB U (hOpM TpeIcTaBICHMUS;

- co3maBaTh TEKCTHI B  Pa3IMYHBIX
dopmaTax ¢  yd4eToM  Ha3HauCHUS
uHpOpMAIlMK W [EJICBOW  AyJAUTOPHH,

BbIOMpast ONTHMAJIbHYIO bopmy
NPEICTAaBICHUS U BU3yaTH3alUH;

- OLIEHUBATh JIOCTOBEPHOCTb,
JETUTUMHOCTD nHpOpMaIny, ee

COOTBETCTBUE IPABOBBIM UM  MOpAJIbHO-
TUYECKUM HOpMaMm;

- WCTIOJIH30BATh cpezncTBa
UH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B pEIIEHHH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX W OPTraHU3aIMOHHBIX
3ajady ¢ coOmoieHueM — TpeOoBaHMIA
OPrOHOMHUKH, TEXHUKH  0O€30MacHOCTH,
TUTHUEHBI, PECypcoCcOepeKeHHs, MPaBOBBIX
U THYECKUX HOPM, HOpM
nH(pOpMaIMOHHOW 0€30MMacCHOCTH;

- BJaJeTb HAaBBIKAMHM pPACMO3HABaHUSA H
3auThl UHpOpManuK, HH(POPMAIMOHHON
0€30I1aCHOCTH JTMYHOCTH.

Osnaoenue VHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU OCUCMEUIMU.

M4 ob61enue:

- OCYIIECTBJISATh KOMMYHHKAIIMU BO BCEX




chepax KHU3HU;

- pacno3HaBaTh HeBepOalbHbIE CpPEACTBA
oO1IeHusl, MOHUMATh 3HA4YCHUE
COLMAIIBHBIX 3HAKOB, pacro3HaBaTh
NPENOCHUIKH KOH(DIUKTHBIX CUTYaIlUH |
CMSr4aTh KOH(IUKTHL;

- BJANCTh  PA3IMYHBIMH  CHOCOOAMHM
OOIICHMS B B3aUMOJICICTBUS;

- apryMEHTUPOBAHHO BECTU JHAJIOT, YMETh
CMSTYaTh KOHQIMKTHBIC CUTYAIUH;

- pa3BepHYTO W JIOTMYHO H3JIaraTh CBOIO
TOYKY  3pEHHS C  HCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

M35 coBMecTHas IeATEIbHOCTD:

- MIOHUMATh u HCII0JIb30BaTh
IPEUMYILECTBA KOMaH/IHO’ u
WHIUBUAYAIbHON paboThI;

- BBIOMpaTh TEMAaTHKy W  METOJBI
COBMECTHBIX JEHCTBHI C y4eToM OOMIMX
UHTEPECOB M  BO3MOXKHOCTEH KaXKIOro
YJIeHA KOJIJICKTHBA;

- IIPUHUMATD LEIn COBMECTHOMN
JIeATEIbHOCTH, OpraHU30BbIBATH u
KOOpJAMHUPOBaTh  JEHCTBUS 1O €€
JOCTH>KEHHIO: COCTABJISTh IUIAH JEHCTBUIA,
pacnpenenarb poju € Y4ETOM MHEHUH
YYaCTHMKOB  OOCYXJaTb  pe3yJbTaThbl
COBMECTHOM paboThI;

- OLCHMBaThb KadyeCTBO CBOErO BKJIaxa M
KaKJO0r0 Yy4YaCTHHKAa KOMaHJIbl B OOIIMI
pe3yibTaT Mo pa3paboTaHHBIM KPUTEPUIM;
- mpejJiaraTb HOBBIE MPOEKTHI, OLEHUBATh

nacu C IIO3UIIMH HOBHM3HBEI,
OpUTrHHaJIbHOCTH, Ip aAKTHYICCKOM
3HAYUMOCTH,

- KOOPAMHHUPOBATH U BBIMIOIHATH paboOTy B
YCIIOBUSAX PEATBHOTO, BHUPTYaJLHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIICCTBIIAT IIO3UTUBHOE
CTpaTernyecKoe MOBEACHHE B Pa3IMYHBIX
CUTYaIlUsAX, TMPOSIBIATH TBOPYECTBO U
BOOOpaKeHUE, OBITh NHUITUATUBHBIM.

Osnaodenue YVHUBEPCANbHBIMU
PeyIAMUBHBIMU OCUCEUAMU.

M6 camoopraHu3anus:

- CaMOCTOSITEIIBHO OCYIIECTBIISATh
MIO3HABATEJIbHYIO JEATEIBHOCTD, BBIABIATH
npoOsieMbl, CTaBUTb U  (OPMYIUPOBATH
COOCTBEHHBIE 33/a4M B 00pa3oBaTelbHOM
NESITEIbHOCTH U )KU3HEHHBIX CUTYaIUSX;

- CaMOCTOSITEIBHO  COCTaBJIATh  ILUIAaH
peleHust NpoOIeMbl C Y4€TOM MMEIOLINXCS




pEeCypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEAIIOYTEH U

- TaBaTh OLIEHKY HOBBIM CHUTYaI[UsIM;

- pacHIUpsTh PAMKHU y4eOHOTO MpeMeTa Ha
OCHOBE JINYHBIX MPEAIOYTCHHI;

- JenaaTh 0CO3HAHHBIA BEIOOD,
apryMeHTUPOBATh ero, OpaTh
OTBETCTBEHHOCTbH 3a PEIICHUE;

- OLICHUBATh MPUOOPETEHHBIH OMBIT;

- crmocoOCcTBOBaTh  (OPMHUPOBAHUIO H
MIPOSIBIICHUIO IIUPOKOM SPYAUIMH B PA3HBIX
00J1acTsAX 3HAHWM, MOCTOSHHO IOBBIIIAThH
CBOM 00pa3oBaTeNbHBIA M  KYJIbTYpPHBII
YPOBEHB;

M7 caMOKOHTPOJIb:

- JlaBaTb OLIEHKY HOBBIM CHUTYaIlUsM,
BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLCHUBAaTh  COOTBETCTBHE  PE3YJbTATOB
LENSIM;

- BJaJeTh HAaBBIKAMH I103HABATEILHOM
pedaekcur Kak OCO3HAHUS COBEPIIACMBIX
JICUCTBUU U MBICIIUTENBHBIX MPOLECCOB, UX
pEe3ynbTaTOB U OCHOBAHUI;

- HWCIIOJIB30BaTh TPHUEMBI PEQIICKCUU A
OLICHKH  CUTyallud, BBIOOpa  BEPHOTO
peLICHHUS;

- YMETbh OLIEHUBATh PUCKU U CBOECBPEMEHHO
MIPUHUMATh PEIIEHUS] IO UX CHH)KEHUIO;

M8 SMOIIMOHAIbHBIN WHTEJJICKT,
MpeAnoaararonuii chopMUpOBAHHOCTE:

- CaMOCO3HaHUS, BKJIFOYAFOIIETO
CIIOCOOHOCTH IIOHUMATh CBOE
SMOIIMOHAIIFHOE COCTOSIHHE, BUJICTh
HarpaBJ€HUsT  Pa3BUTUS  COOCTBEHHOM
HYMOILIMOHANBHON cdepbl, OBITh YBEPEHHBIM
B ceOe;

- CaMOpETyJIUPOBaHUA,  BKIIOYAIOIIETO

CaMOKOHTpOJ'IB, YMeHI/Ie HpI/IHI/IMaTB
OTBETCTBEHHOCTH 3a CBOE IIOBEIECHHE,
CIIOCOOHOCTH aJanTUPOBATHCS K

HMOIMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIISATh
TMOKOCTb, OBITH OTKPHITHIM HOBOMY;

- BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOLICH
CTpEMIIEHHE K JIOCTWKCHUIO TeNMd |
ycrexy, ONTHMHU3M,  HHUIMATUBHOCTH,
YMEHHUE JIeHCTBOBaTh, HCXOAS W3 CBOHX
BO3MOXKHOCTEI;

- DOMIIATHUH, BKIIOYAIOIIEH CHOCOOHOCTH
NOHUMaTh  SMOILIMOHAJIBHOE  COCTOSIHUE
JIPYTHX, YUUTHIBATh ero npu
OCYILIECTBIICHUH KOMMYHHKAIIH,
CIOCOOHOCTh K COYYBCTBHIO "




CONEPEKUBAHUIO;

- COLMAJbHBIX HAaBBIKOB, BKJIIOYAIOIIUX
CIIOCOOHOCTh BBICTpauBaTh OTHOIICHHUS C
JPYTUMH JTIO/IbMH, 3a00TUTHCS, TPOSIBIISATH
MHTEPEC U pa3peniatb KOHQINKTHI,

M9 npunsThe ceOs U APYTUX JTOJCH:

- npuHUMaTh ce0s, TIOHMMas CBOH
HEJIOCTATKU U JOCTOMHCTBA;

- MPUHUMATh MOTHUBBI U aPTYMEHTHI APYTHUX
JTIOACH  TpW  aHaIM3e  Pe3yJbTaToB
JIEATEIbHOCTH;

- IpU3HABATh CBOE MPABO U MPABO JIPYTUX
JIFOJIeH Ha OIIMOKU;

- pa3BHUBATh CIIOCOOHOCTH TIOHUMATh MUP C
TIO3HIIUY JIPYTOTO YEJIOBEKA.

Ilpeomemmnuie:

111 chopMUPOBAHHOCTH 3HAHUN O MECTE U
poin OHMONOTMM B CHUCTEME HAy4HOIO
3HaHUA; (YHKIHMOHAJIBHOW TIPaMOTHOCTU
YEeJIOBEeKa I PEIICHHUS  JKU3HEHHBIX
po0Jem;

112 c(OpMHUPOBAHHOCTh yMEHUS
pacKpbIBaTh coJiepKaHue
OCHOBOIIOJIararoIIuX OHOJIOrHYECKUX

TEPMUHOB W TOHSATHW: JKH3Hb, KIIETKA,
TKaHb, OPTaH, OPTaHU3M, BHUJ, HMOMYISALIHNA,
HKOCUCTEMA, OMOIIeHO3, ouocdepa;
MeTaboJIu3M (oOmeH BEIIIECTB u
npeBpalieHe DHEPTUH), roMeocTas
(camoperynsnusi),  OuocuHTe3  Oelika,
CTPYKTYpHasi OpraHH3alusl KUBBIX CHCTEM,
JUCKPETHOCTD, caMoperyranus,
CaMOBOCIIPOM3BE/ICHUE (perrpomykims),
HACJIE/ICTBEHHOCTD, U3MECHYHMBOCTD,
DHEPro3aBUCHMOCTb, POCT U DPa3BHTHE,
ypOBHEBasi OpraHU3aIus;

113 c(OpMHPOBAHHOCTh YMEHHUS
pacKkphIBaTh coJiepXKaHue
OCHOBOIIOJIAraroIIMUX OMOJIOTUYECKUX
Teopui u TUTIOTE3: KJIETOYHOMH,
XPOMOCOMHO, MYTalMOHHOM,
HBOJIFOLIMOHHOM, IPOUCXOKICHUS KU3HA U
YEJIOBEKa,

114 c(hopMUPOBAHHOCTH yMEHUS
pacKpbIBaTh OCHOBOIIOJIAraroIue
OMOJIOTHYECKHE 3aKOHBI M 3aKOHOMEPHOCTH
(I'. Mennens, T. Moprana, H.I1. BaBunoga,
3. Tekkens, @®. Miomiepa, K. bapa),
TPaHUIBl MX TPUMEHHUMOCTH K IKUBBIM
CHCTEMaM;

II5 upuoOpereHUe OMbBITA TPUMEHEHUS
OCHOBHBIX METOJIOB HAy4YHOTO TO3HAHUS,




HCITOJIB3YEMBIX B OMOJIOTHH: HAOIIOACHUS U
OMHCAHUS KHUBBIX CHUCTEM, IPOLIECCOB U
SBJICHWM; OpTraHW3alldd | MPOBEIACHUS
OHOJIOTHUYECKOTO IKCIIEPUMEHTA,
BBIIBYDKEHUS TUIIOTE3, BBISIBJICHUS
3aBUCHMOCTH  MEXIy  HCCIETYEeMBbIMH
BEJIMYMHAMU, OOBSICHEHHS TIOJYYCHHBIX
pe3yIbTaTOB U (POPMYITUPOBAHUS BHIBOJIOB
C WCIOJb30BAaHUEM HAYYHBIX IOHSITHH,
TEOPUI U 3aKOHOB;

116 chopMUpPOBAHHOCTE YMEHHSI BBIICISAThH
CYIIECTBEHHBIC TPU3HAKU BUPYCOB, KIETOK
MPOKAPUOT U DYKAPHOT; OJHOKJICTOYHBIX H
MHOTOKJIETOYHBIX ~ OPTaHHW3MOB,  BHUJIOB,
OHMOTeOIICHO30B M KOCHCTEM; OCOOCHHOCTH
MIPOIIECCOB obmeHa BEII[ECTB u
NpeBpallieHusi  dHEPrud B KIICTKE,
¢dorocunTesa, TUTACTHYECKOTO u
9HEPreTUYEeCKOr0 OOMEHa, XEMOCHHTE3a,
MHTO3a, Meiio3a, OTLJIOJJOTBOPEHHS,
pa3BUTHS u pPa3MHOXKCHHUS,
WH/IMBUIYAILHOTO pa3BUTHS  OpraHU3Ma
(onTOreHe3a), 60pHOBI 3a CYIIECTBOBAHHUE,
€CTECTBEHHOI'0 0TOOpa, BUJI000pa30BaHUI,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele

06I/ITaHI/I$[, BIIMAHUSA KOMITIOHCHTOB
HKOCUCTEM, AHTPONOTECHHBIX W3MEHEHUH B
3KOCHCTEMAaX CBOCH MECTHOCTH,

KpyroBOpoTa BEIIECTB H TIpeBpalleHUe
sHepruu B Ouocpepe;

17 c(OpMHPOBAHHOCTh YMEHHS
MPUMEHATH  TIOJIYYCHHBIC 3HAHMUS IS
00BsICHEHUSI OMONOTUYECKHUX TMPOIIECCOB U
SBJICHUM, 11 TPUHATUS TPAKTUYECKHUX
pelIeHNi B TOBCEAHEBHOM KU3HU C LENbIO
obecreueHus 0€e301acHOCTH CBOETO
370pOBbSI M 3J0POBbS  OKPYKAIOIIMX
JToNIel, COONIIOICHHST 3I0pOBOTO  OOpasza
JKU3HU, HOPM TPaMOTHOTO TNOBEACHUS B
OKpYyKaroleun NPUPOAHOMN cpene;
IMOHUMAaHHUE HEOOXOIMMOCTHU
WCTIOJIb30BaHUS TOCTHKEHUM COBPEMEHHOM
OHOJIOTHH u OHMOTEXHOJIOTHI IS
paIMOHAIBLHOTO MPUPOIOTOIH30BAHNS,

I18 chopMUPOBAaHHOCTH YMEHHsS pellaTh
Ouosoruveckue 3ajauu, COCTaBJIATh
TEHOTUIIMYECKUE CXEMBbI CKPELMBAaHUS IS
pa3HbIX TUIIOB HACJEIOBAaHUS MPU3HAKOB y
OpPraHM3MOB, COCTaBJISITh CXEMBI IEpEHOCca
BEIIECTB U DHEPrUHM B IKOCUCTEMax (LIemu
NUTaHWs, IMIIEBBIE CETH);




119 c(hopMUPOBAHHOCTH yMEHUH
KPUTHYECKH  OIICHUBATh  WH(POPMAIUIO
OHMOJIOTUYECKOTO COJIepKaHus,
BKJTIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHHS W3
Pa3InYHBIX WCTOYHUKOB (cpencTBa
MaccoBOM uHopManuy, Hay4yHO-
MOITYJISIPHBIC MaTepHabl);
HHTEPIPETUPOBATh JTUYECKUE  ACIEKTHI
COBPEMEHHBIX HUCCIIEIOBaHHUN B OHOJIOTHH,

MECOUILINHE, 6I/IOTGXHOJIOI‘I/II/I;
paccMaTpuBaTh rio0anbHbIE
IKOJIOTMUYECKHE poOIeMbI
COBPEMEHHOCTH, dopMupoBath o

OTHOIICHUIO K HUM CO6CTB€HH}’IO
IIO3UIIHIO,

110 c(hOpPMHUPOBAHHOCTH YMEHU I
co3/laBaTh COOCTBCHHBIC IUCHMEHHBIC WU
YCTHBIE cooOmIeHus Ha OCHOBE
OMOJIOTMYECKOM uHpopmauu u3
HECKOJIbKUX  HMCTOYHHUKOB,  TI'PaMOTHO
UCIIOJIB30BaTh  TOHATUHHBIA  ammapar
Ouosoruu.

IT11 copmMupOBaHHOCTH 3HAHHI O MECTE U
pOIM OHMOJIOTUM B CHCTEME E€CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBEHHOHAy4YHOW KapTUHBI MHpa, B
NO3HAHUU 3aKOHOB MPHPOJBl U PpEIICHUH
JKHU3HCHHO BAaXXHBIX COINHUAJIBHO-3THYCCKHUX,
HKOHOMHMUYECKHUX, IKOJIOTHYECKUX MpPodiIeM
YeloBeYeCTBa, a TakKkKe B  PEIICHUH
BOIIPOCOB palroHaIBLHOTO
NPUPOONONIB30BaHUs; B (hOpMUpOBaHUH
[IEHHOCTHOTO OTHOLIEHHUS K TPHUPOJE,
o01ecTBY, 4EeJI0BEKY; 0 BKJIaJe
POCCHMCKMX M 3apyOEKHBIX YUYEHBIX -
OH1OJIOTOB B pa3BUTHE OMOJIOTUH;

712 YMEHHE BJIAJIETh CUCTEMOM
OHMOJIOTUYECKHIX 3HaHUH, KOTOpast
BKJTIOYAET: OCHOBOIIOJIAraroIye

OunoJIornyecKue TEPMUHBI u IIOHATHUA
(>KU3HB, KJIETKAa, TKaHb, OpPTraH, OpraHU3M,
BHJI, TIOMYJISINS, JKOCUCTEMa, OHOIEHO3,
ouocdepa; MeTaboIH3M, roMeocTas,
KJIETOYHBI UMMYHHUTET, OMOCHHTE3 OelKa,
OHMOIONIUMEPHI, JTUCKPETHOCTb,
CaMOpPETYJISIHsI,  CaMOBOCIIPOU3BECHHE,
HACJICJICTBEHHOCTH, W3MEHYUBOCTb,
9HEPro3aBUCUMOCTh, POCT H PAa3BUTHEC);
OMOJIOTUYECKHE TEOPUH: KIETOYHAs TEOpHs
T. [lIBanna, M. llnelinena, P. Bupxosa;
KIIOHAJIbHO-CCJIICKTUBHOI'O MMMYHUTCTA II.
Opmux, WN.M. MeunukoBa, XpOMOCOMHasi




Teopusa HaciencrBeHHoctn T. Moprana,
3aKOoH 3apojsbimesoro cxoxacrsa K. bapa,
sBosionMoHHast  teopust Y. JlapBuHa,
CUHTETHYECKas TEOpPHUS 3BOJIOLUU, TEOPUS
antpornioreHeza Y. JlapBuHa; Teopus
ouoreoueHo3za B.H. CykaueBa; yueHus
H.N. BaBunosa - o llerTpax MHOTOOOpa3us
U TIPOUCXOXKJICHUS KYJIbTYPHBIX pPacTeHUH,
A.H. CeBep1ioBa - 0 IyTsX U HalpPaBJICHUAX

spomonmu, B.M. Bepnagckoro - o
ouocdepe;

- 3aKkoHBl  (emgMHOOOpa3Hst  MOTOMKOB
HIEpBOTO HOKOJICHHS, pacIIeIuIeHHS

IMPU3HAKOB, HC3aBUCHUMOI'O0 HACJICIOBAHUIA
IMIPHU3HAKOB I. MCH,Z[CJIH, COCIIJICHHOI'O
HacCJICAOBaHUs IIPU3HAKOB W HAPYHICHUA

ClLIEIJIEHUSA T'€HOB T. Moprana;
TOMOJIOTUYECKUX PSAJOB B HACIEIACTBEHHOMN
U3MEHUYHUBOCTU H.N. Baswunogsa,

reHeTudeckoro pasHosecus Jx. Xapau u
B. Baiin6epra; 3apoasiieBoro cxoacrsa K.
bspa, Ouorenernueckoro 3akoHa 3.
I'exkens, @. Mrosiepa);

- IPUHIUIIBI (4UCTOTHI ramer,
KOMIUIEMEHTAPHOCTH);

- mnpaBuwina (MuHumyma FO. JluGuxa,
IKOJIOTHIECKOM MTUPAMUJIBI qrcen,

OMOMACCHI U DHEPTHH);

- runore3bl (koauepBatHol A.M. OnapuHa,
nepsuuHoro Oymbona JDk. Xomnzeiina,
mukpochep C. Doxkca, pubozuma T. Yek);

IT13 Bnagenue cHUCTEMOW 3HAHUKM 00
OCHOBHBIX METOJIaX HAy4YHOTO TO3HAHUS,

HCITIOJIB3YEMBIX B OMOJIOTNYSCKUX
HCCIICIOBAHUAX  JKHUBBIX  OOBEKTOB M
KOCHUCTEM (ormucanwme, U3MEpPEHHE,

npoBeJeHNEe HaOMIOACHUM); crocobamu
BBISBJICHUSI M OLIGHKM aHTPONOI€HHBIX
V3MEHEHUH B PUPOJIE;

II14 ymeHue BBIIEIATH CYIIECTBEHHBIE

MPU3HAKU:
- CTPOEHHUSI BUPYCOB, KIETOK MPOKAPUOT U
JYKApHUOT; OJIHOKJIETOYHBIX u

MHOTI'OKJIETOYHBIX OpTraHHu3MOB, BU0B,
OMOreo1eH030B, IKOCUCTEM U Ouochepsl;

- CTpOGHHSI OpPraHOB MW  CHCTEM
OpPraHOB pacTeHHH, XKMBOTHBIX, YEIOBEKa;
TPOLIECCOB KHU3HEICATSIILHOCTH,
NPOTEKAIOIIMX B OpraHU3Max pPacTeHUH,
’KMBOTHBIX U YEIIOBEKA;

- OMOJIOTMYECKHX TIPOLECCOB: OOMeHa
BemecTB (Metabonusm), WHpOpMauu |




HpeBpaIICHUS SHEPTHH, OpoxkeHus,
aBTOTPO(HOTO0 M TeTepoTPO(HOr0 THUIIOB
nuTaHusg, (OTOCHMHTE3a M XEMOCHHTE3a,

MHTO34, Meno3a, ramMeToreHesa,
sMOpHoreHesa, MOCTAIMOPHUOHATBLHOTO
pa3BUTHS, Pa3MHOXKEHUS,

WHIWBUIYAILHOTO Pa3BUTHS OpraHu3Ma
(oHTOrEHE3a), B3aWMOJICHCTBHS  TI'€HOB,
rerepo3uca; JCHCTBUH HCKYCCTBEHHOTO
0oTOOpa, CTAOUIM3HUPYIOLIETO, IBUXKYILETO
W Pa3phIBAIONICTO €CTECTBEHHOIO O0TOOpA;
QUTIOMATPUIECKOTO0 W CHMITATPUYECKOTO
BHUJI000pA30BaHUsS;, BJIMSHHS  JIBHXKYIIHX
CWJI DBOJIIONIMM HAa TEHO(MOH] TOMYJISAINY;
IPHUCIIOCOOJICHHOCTH OPraHU3MOB K Cpejie
oOuTaHus, Yepe]oBaHUS  HAINpaBICHUN
9BOJIIOIIMM;  KPYrOBOPOTa  BEIIECTB U
MOTOKA YHEPTUH B IKOCHUCTEMAX;

IT15 ymeHue ycTaHaBiIMBaTh B3aUMOCBSI3U
MEXJ1y  CTpO€HHEeM U (PyHKUUAMHU:
OpPraHOMJIOB, KJETOK pa3HbIX TKaHEH,
OopraHaMM M CHCTEMaMu OpraHoB Y
pacTeHH, KUBOTHBIX M YeJIOBEKa; MEXIY
sTamamMy  OOMEHa  BEIIECTB;  JTalaMH
KJIETOYHOIO IMKJIAa U JKU3HEHHBIX LIHKIIOB
OpraHM3MOB; JTanmaMM 3MOPHOHAIBHOIO
pasBUTHS, TEHOTHIIOM U  (DEHOTHUIIOM,
¢enoturiom U GdakTopamMu  Cpenbl
oOuTaHUS; IpoLECCaMU IBOJIIOLINY;
JBUKYIIUMH ~ CHUJIaMM  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU pa3JIUYHBIX 3KOCHCTEM U
IPUCTIOCOOTIEHUSIMA K HUM OPTaHU3MOB;

II16 ymeHue BBISBIATh OTIMYUTEIbHBIC
MPU3HAKNA JKUBBIX CHCTEM, B TOM 4YHCIIC
rpuOOB, PACTEHMI, KUBOTHBIX U YEIIOBEKA;
MPHUCIIOCOOJICHHOCT,  BUJOB K  Cpele
obuTaHus, aOMOTHYECKUX M OHMOTHYECKHX
KOMIIOHEHTOB DKOCHCTEM, B3aUMOCBSI3€EM
OpTaHU3MOB B cooOIecTBax,
AHTPONIOTEHHBIX U3MEHEHUH B 3KOCHCTEMAX
CBOEM MECTHOCTHU;

7 yMEHUE HCIIOJIb30BaTh
COOTBETCTBYIOLINE apryMEHTHI,
OHOJIOTrUYECKYIO TEPMHUHOJIOTHIO u

CUMBOJIMKY JUIsl J0Ka3aTelbCTBAa POJACTBA
OpFaHI/ISMOB paSHI)IX CUCTCMATHUYCCKUX
TPYII; B3aUMOCBSI3M OPraHU3MOB M CPEAbI
0oOWTaHMS; €IUHCTBA YEJOBEYECKUX pac;
HEOOXOJMMOCTH 3JI0POBOTO 00pa3a >KU3HH,
COXpaHEHUs  pa3HOOOpa3us BHUAOB H
HKOCUCTEM, KaK YCJIOBHS COCYILIECTBOBAHMS
MIPUPOJIBI M YEJIOBEUECTBA;




II18  ymenue  pemaTh  TIOMCKOBBIC

OHOJIOTTYCCKHE 3aJa4u; BBISBIISTE
IPUYUHHO-CJICICTBEHHBIC  CBSI3U  MEXKIY
UCCIIeTyeMbIMU OHOJIOTHYECKUMH

O6’L€KTaMI/I, nmpoocccaMu M ABJICHHUSAMU,
ACJIaTh BBIBOJbI U IIPOIrHO3bI HA OCHOBAHHUU
IMOJIYYCHHBIX PE3YJIbTATOB,

II19 ymeHue  BBIIBHTaTh  THUIOTE3HI,
NPOBEPATh  UX  IKCIECPUMEHTAIHHBIMHU
Cpe/cTBamu, bopmynupys 1einb
UCCIICIOBAHMS, aHAJIM3UPOBATh
IMMOJIYYCHHBIC PE3YyJIbTAaThI u JcJaaTb
BBIBOJIBI;

I120 npuHMMATH y4yacTHe B HAy4dHO-
UCCIIeI0BATENbCKO paboTe mo OHOIOruH,
OKOJIOTUM WM MEIUIIMHE, MPOBOJUMON Ha
0a3e IIKOJBHBIX HAYYHBIX OOLIECTB W
nyOJIMYHO  TIPECTABIATH  IOJyYCHHBIC
pE3YNIBTaThI Ha YYCHUYECKUX
KOH(EPEHIUIX pa3HOTO YPOBHS;

II21  yvmeHue  OLEHUBATH  JTUYECKHUE
aCMeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B
001aCTH OHMOTEXHOJIOTHM M T€HETHYECKUX
TEXHOJIOTHI (k1oHMpOBaHME,
HCKYCCTBEHHOE OIJIOIOTBOPEHHE,
HalpaBJI€HHOE UW3MEHEHHE TeHOMa |
CO3/IaHHM€ TPAHCTEHHBIX OPTaHU3MOB);

I122 ymeHue MOTHUBUPOBATH CBOW BBIOOD
Oyny1ei npogeccuoHaIbHON
JIeATEIbHOCTH B 00JacTH  OHOJIOTHHU,
MEIUIUHbI, OMOTEXHOJIOTUH, TICUXOJOIHUH,
DKOJIOTHH, BETCpUHAPUH, CEIIbCKOTO
XO35IMCTBA, MHUIIEBOM TNPOMBIIUIEHHOCTH;
yIOIyOnsiTh ~ TO3HABATENbHBIA  HHTEpEC,
HalpaBJIeHHBIH Ha OCO3HAHHBIM BBIOOD

COOTBETCTBYIOLIECH npodeccun u
IIPOJOJKEHNE OMOJIOTHMYECKOTO
o0pa3oBaHUsl B YUPEXKACHUSX CPEIHEro
npodeccuoHaIbHOTO " BBICILIETO

00pa3zoBaHmMsI.




5. PEKOMEHJAIIMHA ITO PEAJIMBALIMU ITPE/IMETA /UUISA UHBAJINJ10OB U JINIL C
OI'PAHUYEHHBIMHA BO3MOKHOCTSAMMH 310POBbA

5.1. Haanumne cOOTBETCTBYIONIUX YCJIOBH peajin3auuu

I[HSI O6yanOIHHXCﬂ M3 4YuClla HUHBAJIWJAOB MU JIMI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU
3I0pPOBbsl HA OCHOBAHWU MUCHBMEHHOTO 3asBJICHUS MPEAMET PEaln3yercsi ¢ y4eTOM OCOOeHHOCTEH
HCI/IXO(I)I/ISI/I‘-IGCKOI‘O PasBUTUA, UHAUBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSHHS 300POBbiA ():[aﬂee -
UHAUBUAYaAIbHBIX ocoOeHHocTel). ObecnieunBaeTcsi COOMIOCHHE CIEAYIOMNUX COOTBETCTBYIOIINX
yCJIOBPIﬁZ HCIIOJIb30BAHUC CIICHHUAJIBHBIX TCXHUYCCKHUX CPCACTB 06yquH51 KOJIJICKTUBHOTO U
WHIUBUAYAIILHOTO  TOJb30BaHUsS,  MPEJOCTaBICHHE  YCIyr  acCUCTeHTa  (TIOMOIIHHKA),
OKAa3bIBAIOLIETO TAKOMY OOYYaromEeMycsi HEOOXOAMMYIO TEXHHUYECKYI0 IOMOIb, OOecredeHne
JOCTyTMa B 3/1aHUS ¥ TTOMELIEHUS, T/Ie MPOXOAUT Y4eOHBIN Mpoliece, Ipyrue ycaoBus, 6€3 KOTOPhIX
HEBO3MO>KHO WJIH 3aTPYAHEHO 00yUYEHHUE MO MPEIMETY.

5.2. O6ecneyenue cod101eHUA 00IIUX TPeOOBAHMI

Ha ocHOBaHMM NUCBMEHHOTO 3asBJICHUS OOydaromerocs oOecreuuBaeTcsi COOIIOJICHHE
CIEAYIOIIUX OOIMX TPeOOBaHUM: MPOBEJCHUE 3aHATUHN JIJISl CTYICHTOB-MHBAIMIOB U U3 YUCIIA JIUI
C OTpaHUYEHHBIMUA BO3MOKHOCTSIMU 370POBbSI B OJJHOM ayJUTOPUH COBMECTHO C OOY4YarOIINMHUCH,
HE MMEIOUIMMU OTPAaHUYEHHBIX BO3MOKHOCTEH 370pOBBS, €CIIM ITO HE CO3/1aeT TPYAHOCTEH st
00y4YaloUIMXCs; MPUCYTCTBUE B AyJUTOPHHM ACCUCTEHTa (ACCHCTEHTOB), OKa3bIBAIOUIETO (UX)
oOydaromuMcsi HEOOXOJUMYI0 TEXHHMYECKYI0 IOMOILIb C YYETOM UX HHIUBUIYaIbHBIX
OCOOCHHOCTE HAa OCHOBAaHMM IMCHbMEHHOTO 3asBJICHUS;, IOJb30BAaHHE HEOOXOAUMBIMH
06y‘~IaIOHII/IMC$I TEXHUYCCKUMH CPEACTBAMU C YUCTOM UX MHAUBHUAYAJIbHBIX 0COOEHHOCTEI.

5.3. [oBenenue wuHpopManmum g0 cBeleHUs] O0Oy4alOIHUXC € OrpaHHYeHHBIMHU
BO3MOKHOCTAMM 310POBbS B 1O0CTYIIHOM I HUX (hopme

Bce nokanbHble HOpMaTuBHBIE M pacnopsauTenbHble akTel [IPTU ®I'BOY BO «AI'TY»
WIN TOJOBHOTO By3a IO BOIPOCAM, KacaroIMMCsi 00pa30BaTeNbHON JEsTEIbHOCTH, JOBOJAATCS 10
CBEJICHMSI OOYYaromMXCs C OrPAaHUYEHHBIMH BO3MOXKHOCTSMHU 3[I0pPOBBbSl B JOCTYIHOM ISl HHUX

dopwme.

5.4. Peanusanusi yBeJMYCHHs NPOAOLKMTEJBHOCTH NPOXOXKICHHS NPOMEKYTOYHOMH
aTTecTallMd MO0 OTHOUIEHUIO K YCTAHOBJIEHHOH NPOJOIKMTENBbHOCTH I 00y4YaroIMXcsl C
OrPaHNUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

HpOI[OJDKI/ITCJ'IBHOCTI) MIPOXOKIACHUA HpOMe)KYTO‘-IHOI\/'I arTecrailuu 110 OTHOIICHHI K
YCTAaHOBJIEHHOW  MPOJOJDKUTEIBHOCTH  YBEIMYMBAETCA [0  IUCBMEHHOMY  3asBJICHHUIO
06yqa10mer00ﬂ C OIrpaHMYCHHBIMU BO3MOXHOCTAMHU 3A0POBBA; MPOAO/LDKHUTCIBHOCTh O5K3aMCHA U
(unm) 3a4era, MPOBOAMMOrO B MUCHMEHHOW (hopMme, yBenuuMBaeTcss He MeHee ueM Ha 0,5 yaca;
MIPOJIOJDKUTEIIFHOCTh TIOJITOTOBKM OOYYaroIIerocsi K OTBETYy Ha JK3amMeHe W (uiu) 3adere /
TuQdepeHIIMPOBaHHOM 3a4eTe, MPOBOJUMBIX B YCTHOH Qopme, — He MeHee yeM Ha 0,5 dHaca;
MPOJOHKUTEILHOCTh OTBETA 00yYaronierocsi Mpu yCTHOM OTBETE yBeIMYHMBaeTcs He Ooljiee ueM Ha
0,5 gaca.



6. ObPABOBATEJ/IbHBIE TEXHOJIOI'MU. AKTUBHBIE U HHTEPAKTUBHBIE
®OPMbI TPOBEJEHUSA 3AHATHUHN

VYueOHbIil IpeIMeT peanu3yercsl B paMKaxX KOMIIETEHTHOCTHOM Mojenu o0y4deHHs, KoTopas
OTHOCHUTCSI K MOJICJISIM aKTHBHBIM, TaK Kak MPEroaaBaTellb 1 00yJarolUNCs BHICTYNAIOT PABHBIMH
cyObeKkTaMH y4eOHOro Ipoliecca, UMEIOT CBOM 33/1a4l U OTBETCTBEHHOCTb, HO O0bEJMHEHbI €IMHON
oOpazoBarenbHOi nenbto. IlomoOHas oOpa3zoBaresnbHass MOJENb IPEIONAraeT HCIOJIb30BaHUE
00pa30BaTeNbHBIX TEXHOJOIMM C NMPUMEHEHHEM aKTHUBHBIX U MHTEPAKTUBHBIX (DOpPM NpOBEICHMS
3aHATUH.

3agauaMy aKTUBHBIX M HHTEPAKTUBHBIX (DOPM MPOBEICHMSI 3aHATUH SIBIISIOTCS:

— aKTUBH3AIMs MO3HABATEIBHON U MBICIIUTEIILHON AEATEIbHOCTH CTY/ICHTOB;

— YCBOEHHE CTyE€HTaMM y4yeOHOro MaTepualla B KaueCTBE aKTUBHBIX Y4aCTHHKOB;

— Ppa3BUTHE HABBIKOB pe(IIEKCUH, aHAJIN3a U KPUTHUECKOTO MBILIICHMS;

— YCWJIEHHE MOTHMBALUU K U3YYEHUIO JUCLUIUIMHBI U O0YYEHHIO B IIEJIOM;

— cozJaHue O1aronpuaTHON atMocdephl Ha 3aHSTUH;

— Ppa3BUTHE KOMMYHHUKATUBHBIX KOMIIETCHLUH Y CTY/I€HTOB;

— Ppa3BUTHE HABBIKOB BJIAJICHUsS COBPEMEHHBIMU TEXHUYECKHMMHU CPEACTBAMH U TEXHOJIOTUSAMHU
00paboTKK HHPOPMAITUH;

— (¢opMHpOBaHHE U Pa3BUTHE CIIOCOOHOCTH CaMOCTOSITEIbHO HAXOIUTb HMH(OPMALUIO U
OIIpeJIeNIATh YPOBEHb €€ JOCTOBEPHOCTH;

— HCIIOJI30BaHUE DJIEKTPOHHBIX (hopM, oOecreymBarOmUX YETKOE YIpPaBICHHE YYEeOHBIM
MPOIIECCOM, TIOBBIIIIEHHE OOBEKTUBHOCTH OIICHKH PE3YJIbTaTOB O0yUEHHSI CTYICHTOB;

— mnpubmmkeHue y4eOHOro mporecca K  yclnoBusM — Oyaymed  mpodecCHOoHaIbHOM
NesITebHOCTH.

Takum 00pa3oM, aKTUBHOE M WHTEPAKTUBHOE OOYYECHHE TO3BOJISIET PEIIaTh OJHOBPEMEHHO
HECKOJIbKO 3ajJay, IJIaBHOM U3 KOTOPBIX SBJISETCS pa3BUTHE KOMMYHMKATHBHBIX YMEHHUH WU
HaBBIKOB. JlaHHOe OOy4YeHHE TIOMOTaeT YCTAHOBJICHHMIO SMOLMOHAIBHBIX KOHTAKTOB MEXIY
yJaliuMucsi, ooecreunBaeT BOCIIUTATEIbHYIO 33Jlauy, OCKOJbKY Mpuy4yaeT paboTaTh B KOMaHJE,
MPUCITYIINBATHCSI K MHEHUIO CBOMX TOBApHUIIEH, 00ECIIeYNBaET BHICOKYIO MOTHBAIUIO, TIPOYHOCTD
3HaHUH, TBOPYECTBO M (HaHTa3UI0, KOMMYHHKAOEIbHOCTb, AKTHUBHYIO J>KU3HEHHYIO IO3UIHIO,
[EHHOCTh ~ MHIWBUAYAJIFHOCTH, CBOOOJY CaMOBBIp@XEHHs, aKIEHT Ha JIEATEIbHOCTS,
B3aUMOYBa)XEHUE U JEMOKPATUYHOCTb. VICIONb30BaHME aKTUBHBIX U WHTEPAKTHBHBIX (opM B
nporecce 00ydeHus], Kak MOKa3hIBaeT MPAKTHKA, CHUMAET HEPBHYIO HArpy3Ky OOydJaromIuXcs, 1aeT
BO3MOKHOCTh MEHATh (POPMBI MX AEATEIbHOCTH, MEPEeKoyaTh BHUMAHHE Ha Y3JIOBbIE BOIPOCHI
TeMbl 3aHATHA. [lpM mpoBeneHMM 3aHATHI TUITAHUPYETCS HCIIOJIb30BaTh TaKWE AaKTHBHBIE U
MHTEepaKTHUBHBIE (DOPMBI, KaK MPUMEHEHHE JIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, B TOM YHCIIE
YTEeHUE TPATUIMOHHBIX JIEKIUHA C MYJIbTUMEIUHHBIMU TPE3EHTAUAMH; YTCHHE WHTEPAKTHBHBIX U
MpOOJEMHBIX JIEKLUH; POBEIeHHE TPYIIOBBIX TUCKYCCHUH, I€JIOBBIX U POJIEBBIX UTP; OpraHU3alUs
pa3dopOB KOHKPETHBIX CUTYaIlUi | Jp.



IIpuaoxenne 1

TemaTH4eckuii IJIaH U coiep:kaHue 001eo0pa3oBaTeabHOr0 yueoHoro npeamera OYII.08 «buosaorus» 1Js 3a04Hoi popMbl 00yueHHs

HaumeHoBaHue pa3jie/ioB

Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHbie U NPpaKTUHYeCKHe PadoThI,
CaMOCTOsITeJIbHAsI padoTa 00y4ar0IMXCs

O0beM yacoB

H TeM
1 2 3
Pasznen 1. buosiorus kak Hayka.

Tema 1.1. Jlekuyuonnoe 3anamue -
Buonozus kak komnnekcuaa | Cooepocarue yueonozo mamepuana: CoBpeMeHHass OMOJIOTHST - KOMIUIEKCHas Hayka. KpaTkas
HAYKa U Kak wacmbs I/ICTOpI/Iﬂ pa3BI/ITI/I$I 6I/IOJIOFI/II/I. BI/IOJIOFI/I‘-IGCKI/IG HaYKI/I nu I/I3y‘-IaeMI)IG nMHn HpO6H€MI)I.
cosepemennozo oowecmea. | OynnameHtanbHble, NPUKIAJAHBIE W TOWCKOBBIE HAay4YHbIE HCCIEIOBAaHUS B OHOJIOTHH.
3nayenne OMOJOrMH B ()OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON KapTHHBI MUpA.
Cs3p OuosiorMM C BBIOpAaHHOW CIIEIMATBLHOCTBIO. 3HAYCHHE OWOJOTHMH B MPaKTHYECKOU
JEATCIILHOCTH YEJIOBeKa: MEIWIIMHE, CEIbCKOM XO3SHCTBE MMPOMBIIIJICHHOCTH, OXpaHe

TIPUPOIBI.
Ilpakmuueckoe 3anamue -
1

Camocmoamenvnas paboma

Pa3nen 2. )KuBble cucTeMbl U X H3Y4Y€eHHe.

Tema 2.1.
Kuevle cucmemot u ux
ceoiicmea. Ypoesuesas

OP2AHU3AUUSA HCUBBIX
cucmem.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: IYKUBble CUCTEMbl KaK NpPEIMET M3y4eHUs OUOJIOTHH.
CBoiicTBa JKUBBIX CUCTEM: €IMHCTBO XMMHYECKOTO COCTaBa, ITUCKPETHOCTh U IIEJIOCTHOCTH,
CIIO)KHOCTb M YINOPSJOYEHHOCTb  CTPYKTYpbl,  OTKPBITOCTb,  CaMOOpTaHU3aIus,
CaMOBOCIIPOM3BEJICHHE, pa3ApaXUMOCTh, HW3MEHUYMBOCTh, POCT H pPa3BUTHE. Y POBHH
OpraHu3alMM JKUBBIX CHCTEM: MOJIEKYJSPHBIM, KJIETOYHbIN, TKAaHEBBbIH, OpraHU3MEHHBIH,
MOMYJISIIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIN (OmoreoneHoTnueckuii), ouocdepnsiii. IIpoueccsl,
MPOUCXOJAIINE B KMBBIX cHucTeMax. OCHOBHblE MNpH3HAKu kuBoro. JKu3Hb kak ¢opma
CyIIECTBOBaHMA MaTepuu. Hayku, wu3ydaromme >KHBBIE CHCTEMBl HAa pPa3HBIX YPOBHSX
opranuzanuu. M3ydenue >xuBbIX cucteM. Meronasl Ouonornyeckoi Hayku. HaOmronenwue,
W3MEpEeHHe, OHKCIEPUMEHT, CHUCTeMaTH3alus, MeTaaHanu3. [IoHATHE O 3aBUCHMON U
He3aBucHUMoi iepeMeHHoM. [lnanupoBanue sxcnepumenTa. [locraHoBKa W pOBEpKa TUIOTES.
HyneBast rumote3a. [Tonsatne BBIOOpKH W €€ MOCTOBEPHOCTh. Pazdpoc B OHMOIIOTHYECKHX
naHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJIYUYEHHBIX Ppe3ynbTaToB. [IpWuMHBI HMCKaKEHHS
pe3yabTaTOB IKCIIepUMeHTa. [IOHITHECTaTHCTHYECKOTO TeCTa.




HpaKmuquKoe 3aHamue

Camocmoamenvhnas paboma

Pasnea 3. BuoJiorus KJiaeTKu.

Tema 3.1.
Hcmopusa omkpeimus u
U3yUeHUsA K1emKuU.
Knemounasn meopus.
Memoowvt monexkynapuou u
KJ1emoy4Hoil ouonozuu.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: Kierka — CTPYKTYpHO-(DYHKIMOHQJIbHAS €IMHHIA
xuBoro. ictopust oTkpbiTst KineTku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBann, M. Illneiinen, P. BupxoB). OCHOBHBIE MOJIOKEHHUS COBPEMEHHOHN KJIECTOYHON TEOPHUHU.
MeTtoabl  MOJEKYJISIpHOW W KICTOYHOH OMOJIOTMH: MHKPOCKOMNHUsS, Xpomartorpadus,
1eKTpoope3, METOA MEUYeHbIX aToOMOB, JAuddepeHLnanbHOE LEHTPUPYrUpOBaHUE,
KYJIbTUBHUPOBAHUE KIIETOK.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnas paboma

Paznen 4. Xumuyeckas Opranu3anus KJICTKH.

Tema 4.1.
Xumuueckuit cocmae
Knemku. Booa u
MUHEpaIbHble geuiecmad.

Jlexyuonnoe 3anamue

Cooepoicanue yuebnoco mamepuanra:  XUMUYECKUM COCTAaB KIETKH. Makpo-, MUKpO- U
yIBTPAaMHUKPOdJIEMEHThI. Boma u e€ pojb Kak pacTBOpUTEINs, pearcHra, yd4acTue B
CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYISAIUUA. MUHEpaIbHbIC BEIIECTBA KICTKH, WX
Ouosiornyeckas posib. Pojib KAaTHOHOB M aHUOHOB B KJICTKE.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Tema 4.2.
Opzanuueckue éeuiecmea
KJlemKu — 0eKu, y2/1e600bl,
JIURUODL.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: OpraHudecKkue BellecTBa KIETKH. buomornyeckue
noiuMepsbl. benku. AMUHOKUCTOTHBIA cocTaB 0enkoB. CTPYKTYphl OEITKOBOW MOJEKYIIBI.
[lepBuyHas cTpykTypa Oenka, HENTUIHAs CBs3b. BTopuuyHas, TpeTHuYHas, YeTBepTUYHAs
cTpykTyphl. JleHarypanus. CsoiictBa OenkoB. Knaccudukanus OenkoB. buonornueckue
¢byHkuun  OenkoB.  YrieBoabl. MoOHOcaxapuIbl, JAMCAXapHIbl, OJUTOCAXapuibl H
nonucaxapuapl. OOmUMI TUIaH CTpoeHUS U (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIEBOJOB.
buonornveckue ¢ynkunu yriueonoB. Jlunuasl. ['mapodunbHo-rHapodoOHBIE CBOWMCTBA.
Knaccudukanusa nunuaos. Tpurnuuepuasl, pochonunusl, BOCKU,cTepouabl. buonoruueckue
¢bynkuuu aunuaoB. OOMe cBocTBa OMOIIOTHYECKUX MEMOpPaH — TEKy4eCTb, CIOCOOHOCTD K
CaMO3aMbIKaHHUIO, MTOJIYTIPOHUIIAEMOCTb.

HpakmuueCKoe 3anamue

Camocmosmenvnas paﬁoma

Tema 4.3.
Hykneunogwvle kuciomel.

.]IeKHMOHHOE 3aHamue

Cooepoicanue yuebnoco mamepuana: Hyknemnossle kucnotel. THK u PHK. Ctpoenue




Cmpoenue u pynkyuu /[HK,
PHK, AT®. Memooui

CMPYKMYPHOU OUON02UU.

HYKJIEUHOBBIX KucioT. Hykneorunpl. [Ipunnun xommiementaproctu. [lpaBunmo Yapradda.
Crpykrypa JJHK — nBoitnas cnupans. Mecronaxoxkaenue u ouonornyeckue ¢ynkiuu JTHK.
Bunesl PHK. @yukuuu PHK B knetke. Ctpoenune monekyinbl AT®. Makpospruyeckue cBsizu B
moiniekyne AT®. buonormueckue ¢ynkiuun ATO. BoccTaHOBICHHBIE TEPEHOCUYUKH, WX
¢byakumn B kietke. CrTpykTypHas Owuosorus: OuoxumMudeckue u Ouodusudeckue
WCCIICIOBAHMSI COCTABa M MPOCTPAHCTBEHHOM CTPYKTYPHI OMOMOJIEKYIL.

Hpaxmuuecxoe 3aHamue

Camocmoamenvhuas paboma

Pa3znen 5. CTpoeHue u PyHKIUM KJIETKH.

Tema 5.1.

Tunwl kKnemox.
Ilpoxkapuomuueckasn
knemka. Cmpoenue

IYKaAPUOMUYECKOUl K1emKU.
Ioeepxnocmmuwtit annapam

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: THIBI KIETOK: 9yKapHOTUYECKAsT UIIPOKAPUOTHYECKASL.
CrpykTypHO- (pyHKIIMOHAJIbHBIE 00pa3oBaHUs KiIeTKU. CTpoeHHEe NPOKApUOTUYECKON KIIETKH.
Knerounass crenka Oaktepuii u apxeil. OCOOCHHOCTH CTpPOEHHsS TeTepoTpodHON u
aBTOTPOGHON MPOKAPUOTHUYECKUX KIETOK. MecTo UpoJib POKApHOT B OHolieHo3ax. CTpoeHue
1 QYHKIIMOHUPOBAaHHEdyKapUOTHYeCKON KieTku. [imasmMaTinaeckas MemOpana (1uiazMaieMma).

Kemku. Crtpykrypa miua3MaTtudeckoi MeMOpaHbl. TpaHCHOPT BeIIECTB 4Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: maccuBHBIN (muddy3us, obnery€éHnas nupdys3us), akTUBHBIA (NEPBUYHBIA H
BTOPUYHBIM aKTUBHBIA TpaHcnopt). [lomynponumaemocts MeMOpanbl. Paborta HaTpuid-
KaJINEBOTO HAcoca. ODHJOIMUTO3: MUHOUUTO3, (arorurTo3. Dk3omuTo3. KierouHas cTeHKa.
CtpykTypa 1 QyHKIINH KJIETOYHOWCTEHKH PACTeHUH, TpHOOB.
Ilpakmuueckoe 3auamue
Camocmoamenvhnas paboma

Tema 5.2. Jlekuyuonnoe 3anamue

Humonnaszma u eé
opzanouowvt. Hememopannwvie
0p2anouObl K1emkKu.
Cmpoenue u goynkyuu aopa.
Cpasnumenvnasn
XapakmepucmuKka Kiemox
JyKapuom.

Cooeporcanue yuebnozo mamepuana: lluromnazma. Ilurozons. Ilutockener. JIBuxkeHue
LUTOIIJIA3MBI. Opranou el KJIETKH. OnHoMeMOpaHHbBIE OpraHouJbpl  KIETKH:
suaorazmatrueckas cetb (JI1C), annmapar ['onbaky, TU30COMBI, UX CTPOCHHUE U (PYHKIIMH.
B3anmMocBs3b 0THOMEMOpaHHBIX OPraHOMIOB KJIETKH. CTpOEHHE TPaHyISPHOTO PETHKYIyMa.
CuHnre3 pacTBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [nmankuii (arpaHyispHBIN)
sHIOMIIa3MaTHUeCKui peTukynyM. CekpetopHas ¢yHkius anmapara [onbmxku. Tpancmopt
BEIIECTB B KieTKe. Bakyonmn pacturenbHblx Kietok. Knerounsit cok. Typrop.
[TomyaBTOHOMHBIE OpraHOWABI KJIETKHU: MUTOXOHJpPUH, IutacTHbl. CTpoeHHe M (PYHKIUH
MUTOXOHApUM W muactua. llepBuuyHble, BTOPUYHBIE U  CIOXKHbBIE  IUIACTH[BI
(OTOCUHTE3UPYIOIIUX AYKApPUOT. XJIOPOILIACTBL, XPOMOIUIACTHI, JICHKOIIACTHl BBICIIUX
pactennii. HememOpanubie opraHouipl kieTkud. CTpoeHMe M (QYHKIMH HEMEMOpPaHHBIX
opraHouJioB Kjietku. Pubocompl. Mplmieynsle kneTkd. Mukpotpy6ouku. KieTtouHslit ieHTp.




CrtpoeHune U JBHKEHHE XI'YTHKOB M pecHH4YeK. MUKpOTpyOOuKH HUTOIUIa3Mbl. LleHTpuos.
HememOpanubsie opraHougsl kieTkd. CtpoeHne W (QYHKIMM HEMEMOpPAaHHBIX OpPTaHOUIOB
KiIeTku. Pubocombl. MukpoduiaameHTsl. MblliedHbie KieTki. MukpoTpyoouku. Kierounsiit
neHtp. CTpoeHHe W JBIKEHUE JKTYTHKOB W PECHUYEK. MHUKPOTPYOOUYKH ITUTOILIA3MEI.
Hentpuons. HememOpanusie opranouabl kietku CtpoeHue U (QyHKUIHMHM HeMeMOpaHHBIX
opraHouJoB kietku. Pubocomsl. MukpoduinameHTsl. MblllieuHbIe KIETKA. MHUKpPOTPYOOUKH.
Knerounsnii unentp. CrTpoeHue u JBUKEHHE >XTYTUKOB U pEeCHHYEK. MUKPOTPYOOUKH
uMToIuiasMel.  L{eHTpros. benkn xpomatuHa — THCTOHBL. KileTOUHBIE BKIKOYEHHS.
CpaBHuUTENIbHAS XapaKTEPUCTUKAKIETOK SYKapuOT (PaCTUTENIBbHOM,)KUBOTHOU, TPUOHOMN).

Hpakmulteacoe 3anamue

Camocmoamenvnas paboma

Pa3nen 6. O0MeH BelllecTB U NpeBpallleHHe JHEPIHH B KJIETKe.

Tema 6.1.
Obmen eeuecme —
Memadoausm.
Aemompoghnwiit mun
o0MeHa seuiecme.

Domocunmes. Xemocunmes.

Dnepzemuueckuii 00men —
ouccmunauus.

Jlekyuonnoe 3anamue

Cooepocanue yuebnoco mamepuana. ACCUMWISAIUA W JUCCUMIUISIIIUS — JBE CTOPOHBI
Mmetabonu3ma. Tumel oOMeHa BellecTB: aBTOTPO(MHBINA U reTepoTpodHbIi. YyacTue Kuciaopoja
B OOMEHHBIX Ipoleccax. JHepreTuueckoe oOecnedyeHue kieTku: npeppaiieHue AT B
oOMeHHbIX mpoueccax. DepMEeHTAaTHBHBII XapakTep peakUui KIEeTOYHOro MeTaboau3Ma.
@depMeHThl, UX CTpOEHME, CBOMcTBa M MexaHu3M geiictBus. Kodepmentsl. Ornmuus
(epMeHTOB OT HEOpraHMYECKMX KaTalu3aTopoB. benku-akTHUBaTOpbl U OEIKU-WHIHOUTOPSI.
3aBUCUMOCTb CKOPOCTH (PEpPMEHTAaTHUBHBIX pEaKUUi OT pa3inyHbIX (axTopoB. [lepBuuHbI
CHUHTE3 OpPraHMYECKHX BEIIEeCTB B KieTke. PorocuHTe3. Ponb XJoporuiacToB B IpoLecce
¢otocunTeza. CBeroBas u TemHOBasg ¢a3pl.  [IpogykTuBHOCTH (oTocuHTE3a. BrusHue
pa3nuuHbIX (PAKTOpPOB Ha CKOpOCTh (HOTOCHHTE3a. 3HadeHHe (POTOCHHTE3a. XEMOCHHTE3.
Pa3znoobpasue OpPraHN3MOB-XEMOCHUHTETHUKOB: HUTpUULIKpYIOIIHE OakTepuu,
xKenezo0akTepuH, cepoOaKkTepuu, BOJOPOJHbIE OakTepuu. 3Hau€HHE XEMOCHHTE3a.
AHarpobOHble opraHusmbl. Bunel Opokenus. IlpoaykTbl Opo’keHUS M HMX HCIOJIb30BaHHE
YeJIOBEKOM. AHa3pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHl OMOTEXHOJOTHMH U BO30YIUTENIH
Oome3Heil. A>poOHBIE OpraHU3Mbl. JTANBIPHEPTETUIECKOTO 0OMeHa. [1oAroTOBUTEIHHBIN JTAIl.
I'mukonu3 — OGEeCcKHCIOpPOAHOE pacUIeNJeHHe TJI0KO3bl. bHonornyeckoe OKHUCIEHHE, WIIH
KJIETOYHOE JbIXxaHue. Ponb MUTOXOHIpHIT B mpoleccax OHOJIOrMYECKOTO OKHUCIICHHS.
Huknnueckue peakuuu. OxucnutensHoe (ocdopunupoBanue. IlpenmyiiecTBa a’spoOHOTO
yTH 0OMEHa BEIIeCTB Nepes] aHadpoOHBIM. D(PPEKTUBHOCTH IHEPreTHUECKOr0 0OMEHa.

HpakmuueCKoe 3anamue

Camocmoamenvnuas paboma

Pasznen 7. HacaencrBennasi uHgopmanusi u peaju3anusi eé B KJeTKe.




Tema 7.1.
Peaxkyuu mampuunozo
cunmesa. Cunme3s oenka.
Mexanu3smol IKChpeccuu

Jlekyuonnoe 3anamue

Cooepacanue  yyebnHoeco  mamepuana: Peakuuu  marpuyHoro cunrte3a. [IpuHimn
KOMIUIEMEHTApPHOCTU B pEaKIMsIX MAaTPUYHOTO CHHTe3a. Peamusanusi HaclieJCTBEHHON
uHpopmanuu. ['eHeTnyeckuii Koa, erocpoiicta. Tpanckpunius — MaTpuuHblii cuaTe3 PHK.
[IpuHIMIBI TPAHCKPUIILUHU: KOMILJIEMEHTAPHOCTh, aHTUNAPAJUIETbHOCTh, ACHMMETPUYHOCTD.

cenos. Tpancnsmus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B OuocunTese Oenka. YcnmoBus
ouocunTe3a Oenka. KogupoBanme aMuHOKHCIOT. Pons pubocom B OumocuHTE3e Oeika.
OpranuzanusreHoMa y MpoKapuoT U dYKApUOT. Perynsius akTUBHOCTH I'€HOB y TIPOKAPHOT.
I'mnore3a omepona (®. XKakob6, XK. Mano). Perynsuus oOMEHHBIX TPOIECCOB B KIIETKE.
Kiterounslii romeocras.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Tema 7.2. Jlekuuonnoe 3anamue
OcHoebl gupyconozuu. Cooepoicanue yuebnoeo mamepuana: BUpycbl — HEKIIETOUYHBIC (OPMBI KU3HU U OOJIMTaTHBIC
Hugpopmayuonnasn napasuthl. CTpoeHHEe TPOCTBIX U CIOXKHBIX BHPYCOB, PETPOBHPYCOB, OakTepuodaros.
ouonocus. BupycHble 3a00neBanus 4enoBeka, KuBoTHbIX, pacternit. CITN]/], COVID-19, conmanbHbie
MEIHUIIMHCKUE MPOOIIEMBI.
Ilpakmuueckoe 3anamue
Camocmoamenvnas paboma
Paznen 8. 7Ku3HeHHBIN HMKJ KJIETKH.
Tema 8.1. Jlekyuonnoe 3anamue

/Ku3nennolii yukn Kiemxku
Mampuunwtit cunmes /[HK.
Xpomocomwt. Jlenenue
Knemku - mumo3s. Pezynayua
Kusnennozo yuxna knemox.

Cooeporcanue yuebnozo mamepuana: KIeTOUHBIM IUKI, €ro MNEpUOAbl U PETYJSALUS.
Wntepdaza u muro3. OcoOEHHOCTH MPOLIECCOB, MpoTeKarouMx B uHTepdasze. [loaroroska
KJIeTKU K JjeneHuto. IIpecuHrermyeckuii  (MOCTMUTOTHYECKHUH), CHHTETHUYECKUH U
MOCTCUHTETUYECKUH (peMUTOTHUYECKUI) neproabl uHTepdaspl. Matpuunslii cunte3 JJTHK —
permukanus. [Ipunnuner perumkanun JIHK: koMmmieMeHTapHOCTh, MOJYKOHCEPBAaTHUBHBIN
CUHTE3, aHTunapamienbHocTb. Mexann3m pemmukannn JIHK. Xpomocomsl. Crpoenue
xpoMocoMm. Termomepbl © Tenomepaza. XPOMOCOMHBIM HAO0Op KIETKH — KapUOTHIL.
JIMTIIIONAHBIN U TarouAgHbId Habopsl XpomocoM. ['oMonoruynbie XpoMocoMmbl. [lomoBwie
XpoMOcOMBI. [lenenue kieTku — MuTo3. CTaauu MUTO3a U MPOUCXOJANIME B HUX MPOLECCHI.
Tunsl muroza. Kapumokmnes n nurokuHes. buonormueckoe 3HadeHMe MuTo3a. Perymsanus
MUTOTHYECKOTO LMKIIa KIeTKu. [Iporpammupyemas kinetouHasirubens — anontos. Kinetounoe
AP0, XPOMOCOMBI,(DYHKIIMOHAJIbHASI TEHOMHKA.

Hpaxmuuecxoe 3anamue

Camocmoamenvnuas paboma




Pasnen 9. Crpoenue u QyHKIUM OPraHu3MoB.

Tema 9.1.
Opzanusm Kak eOunoeuyeinoe.
Tkanu pacmenuii. Tkanu
HCUGOMHBIX UYET06EKA.
Opzanwt. Cucmemul opzanoe.
Onopa mena opzanu3moe.

Jlekyuonnoe 3anamue

Cooepoicanue  yuebHozo mamepuana: buonoruueckoe paszHooOpasue OpPraHU3MOB.
OnHOKIIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOUHbIE OpraHu3Mbl. OCOOEHHOCTH CTPOSHUS H
KU3HEICATeIbHOCTH OJHOKIETOUHBIX OpraHu3MoB. baktepuu, apxeu, oTHOKIETOYHbIE TPUOBI,
OJIHOKJIETOYHbIE BOJOPOCIH, ApYrue NpoTUCThl. KosloHMallbHbIE OpraHu3mbl. B3aumocBs3b
4acTeil MHOTOKJIETOYHOI'O OopraHu3ma. TkaHM, opranbl U CUCTEMbl OpraHoB. OpraHu3m Kak
enuHoe nenoe. 'omeocras. Tkanu pacteHuid. TUIBI pacTUTENbHBIX TKAHEH: oOpa3oBaTebHas,
MTOKPOBHAA, IPOBOAAIIAS, OCHOBHas, MexaHuueckas. OcoOE€HHOCTH CTpoeHHUs, (PyHKUUN U
pacIoNOKEHNS TKAHENH B OpraHax pacTeHUM. TKaHW KUBOTHBIX U YEJIOBEKA. THIBIKUBOTHBIX
TKaHEW: SIuTeNuaibHas, COCIUHUTENbHAsA, MbllIeuHas, HepBHAas. OCOOEHHOCTH CTpPOCHHS,
(GyHKIMH ¥ pacnONIOXKEeHUS TKaHEH B OpraHax KMUBOTHBIX U yenoBeka. Opransl. BereraruBHble
U TEHEepaTUBHbIE OpraHbl pacTeHui. OpraHbl U CUCTEMbI OPraHOB >KMBOTHBIX U YEJIOBEKA.
OYHKIIMK OPTaHOB U cucTeM opraHoB. Omopa Tena opranu3moB. Kapkac pactenuit. Ckenetsl
OJIHOKJIETOYHBIX MMHOTOKJIETOUHBIX )KMBOTHBIX. HapyKHbIil 1 BHyTpeHHUH ckener. CTpoeHue
Y TUIIBl COEMHEHUSI KOCTEH.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnan paboma

Tema 9.2.
Jleusicenue, numanue,
OblXaHue Op2aHu3Mos.
Tpancnopm eewiecme,

ebloeienue, 3auuma,
pazopaxcumocms u
pezynauus y op2anu3mos.

Jlekyuonnoe 3anamue

Cooeporcanue yuyedbnoco mamepuana: J|BuykeHue opraHu3MoB. J[BH)KEHUE OJHOKIETOYHBIX
OpraHu3MoB: aMEOOMIHOE, JKI'YTHKOBOE, peCHUYHOE. [[BI)KEHHE MHOTOKJIETOUHBIX PACTECHHMA:
TPONU3MBl M HAacTUU. JIBMIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIIOBEKA: MbIIICYHAS
cucrema. Pedrnexc. CkenerHole Mblmibl 1 uxX padota. [lutanue opranusmos. [lormomenue
BOJIbI, YIVIEKHCIIOTO Tra3a W MHUHEPAJIbHBIX BEHIECTB pacTeHUsMHU. lIuTaHue KUBOTHBIX.
BHyTpHUNIOJIOCTHOE M BHYTPUKIIETOYHOE MNHUILEeBapeHue. [luraHue NO3BOHOUYHBIX KUBOTHBIX.
Otpensl muIIEBapuUTENbHOrO TpakTa. llumeBaputenbHble xenes3bl. [lumeBaputenbHas
cucteMa yenoBeka. JlpixaHue opranu3MoB. JlpixaHue pacteHuil. [[pIxaHue KUBOTHBIX.
Juddy3us razoB uepe3 noBepXHOCTh KIeTkH. KoxkHoe npixaHue. JIpixaTenbHasi IOBEPXHOCTD.
XKabepnoe u néroyHoe npixaHue. J[pIXaHWE TO3BOHOYHBIX JKMBOTHBIX U 4YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX ITO3BOHOYHBIX JKUBOTHBIX. JIpIXxarenbHas
cuUcTeMa 4YenoBeKa. MeXaHW3M BEHTWISALMH JIETKUX y NTUI U MJIEKONUTamMX. Perymsius
npixaHus. JlpixatenbHble O0BEMBI. TpaHCIOPT BEIIECTB Yy OPraHu3MoOB. TpaHCHOpPTHBIE
CUCTEMBI pacTeHui. TpaHCOPT BellecTB y *KUBOTHbIX. KpoBeHOCHas cuctemMa U €€ OpraHbl.
KpoBeHocHas cucreMa 1M0o3BOHOYHBIX KMBOTHBIX M 4elloBeKa. Cepaue, KpOBEHOCHBIE COCYABI U
KpoBb. Kpyru kpoBooOpaiieHus. OBOJIOIMHOHHBIE YCIOXXKHEHHS CTPOEHHUS KPOBEHOCHOM
CHUCTEMBbl TIO3BOHOYHBIX JKMBOTHBIX. PabGorta cepama u e€ perynsuus. Beinenenue y




opranu3MoB. Brinenenuey pacrenuii. Beigenenue y &UBOTHBIX. COKpaTUTENbHBIE BAKYOJIH.
Oprans BeieneHus. OuibTpanus, CEKperus 1 00paTHOE BCAChIBAHNE KaK MEXaHU3MBIPAOOTHI
opraHoB BblJeieHUsl. CBsI3b IOJIOCTU TeJla C KPOBEHOCHOM M BBIACIUTEIBHOW CUCTEMaMHU.
Brigenenue y mo3BOHOYHBIX KUBOTHBIX U 4yenoBeka. [louku. CtpoeHne u (GyHKIIMOHUPOBAHHE
Heppona. OOpa3zoBaHNe MOYH y YeIOBEKa. 3alIUTa y OPraHu3MOB. 3allUTa y OJHOKJIETOUYHBIX
opranu3mMoB. Criopbl0aKTepuid ¥ MUCTHI MPOCTEHINX. 3aIUTa Y MHOTOKJICTOYHBIX PACTCHHUIA.
Kyrukyna. CpeactBa MacCMBHOM M XUMHMYECKOM 3amuThl. OUTOHIMIBL. 3alUTa y
MHOTOKJICTOYHBIX )KUBOTHBIX. [[OKPOBBI M X MPOU3BOJHBIC. 3al[UTa OPraHU3MAOT OOJIE3HEH.
NmmynHas cucrtema 4venoBeka. KIIeTOUHBIA M TyMOpaJbHBIM UMMYHUTET. BpoXaEHHBIN U
npuoOpeTéHHBI  crienu(UYeCKUi  MUMMYHHTET. TeopHs  KJIOHAJbHO-  CEJIEKTUBHOTO
ummynurera (I1. Opnux,d.M. bepuer, C. Tonerasa). BocnanutenbHble OTBEThl OPTraHU3MOB.
Ponp BpoxAEHHOTO MMMYHHTETa B Pa3BUTUM CUCTEMHBIX 3a0oJjieBaHHi. PaznpaxumMocTs u
peryiasiuus 'y OpraHu3MoB. Pa3gpakumMocTh y OJHOKJIETOYHBIX OpPraHuM3MOB. TakcCHCBHI.
Paznpaxumocts u perynsuus y pacteHuil. PocToBbie BemiecTBa M ux 3HaueHue. HepBHas
cucteMa U pedeKTOpHas peryisius y >KUBOTHBIX. HepBHas cucremMa u e€ OTHENbI
DBOJIIOIIMOHHOE YCIIO)KHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI Y KMBOTHBIX. OT/ENBI TOJIOBHOTO
MO3ra MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHas nyra. besycioBHble U yCIOBHBIE
pednekcel. ['ymopalibHass peryisius W OSHIOKPUHHAs CUCTEMa »XHBOTHBIX W YEJIOBEKa.
’Kenesbl SHIOKPUHHOIN CUCTEMBI U UX TOPMOHBI. JleiicTBue ropMOHOB. B3auMoCBsi3b HEpBHOMU
WPHIOKPUHHON cucteM. [ mnortaiamo-runodusapHasi CucteMa.

Hpaxmuttecxoe 3anamue

Camocmosamenvhnas paboma

Paznes 10. PazMHOKeHHMe M pa3BUTHE OPTaHU3MOB.

Tema 10.1.
Dopmul pazmHoICEHUA
opzanusmos. Ilonogoe
pazmnodxncenue.Meiio3s.
I'amemozenes. Oopazoeanue
u pazeumue nojaoevlx

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: DOopMbl pa3MHOXKEHHS OPraHU3MOB: Oecrosoe (BKIovas
BEreTaTHBHOE) W MOJIOBOE. Buabl 0ecrojoro pa3MHOXKEHHUS: TOYKOBAHWE, CIIOPYILUS,
¢parmenTanys, kioHupoBaHue. IlonoBoe pasmHOxeHue. IlonoBbIe KIETKH, WM TaMEThI.
Meiio3. Craguu meiio3a. [loBenenue xpomocoMm B Meiioze. Kpoccunrosep. buonornueckuii
CMBICII Meli03a M IOJIOBOro mporecca. Meio3 U eroMecTo B KH3HEHHOM IMKJIE OPraHU3MOB.

KJ1emok. [Ipen3zaponpieBoe pa3Butue. ['amerorenes y kuBoTHbIX. [lonoBsiekenessl. OOpa3oBanue u
pa3BuTHE TMOJOBBIX KJeToK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE TOJOBBIX KIIETOK.
OmnogoTBopeHre W 3MOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CHOCOOBI OMIOJIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.
Ilpakmuueckoe 3anamue
Camocmoamenvnuas paboma
Tema 10.2. Jlekuyuonnoe 3anamue




Hnoueuodyanvnoe pazeumue
OpP2aHU3MO8 — OHMO2EHE3.
Pocm u pazeumue
scueomnuix. Pazmnooicenue
u pazeumue pacmeHuil.

Cooepoicanue yuebnHoeo mamepuana: VIHIUBUAYyadbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3).
OMOpuonoruss — Hayka O pa3BUTHH opraHm3MoB. Craguu 3MOpHOreHe3a >KUBOTHBIX (HA
npumepe Jarymku). Ipo6inenue. Tumbl gpo6iieHns MIEKOMUTAIONMX. 3apOAbIIIEBbIE JTUCTKU
(racTpynsanus). 3akiajika OpraHOB W TKaHEH W3 3apOJIbIIIEBBIX JIMCTKOB. B3anmHoe BiusiHUE
yacTel pa3BHBAIONIETOCs 3apojipiiia (3IMOpHOHAIbHAS MHAYKLNA). 3aKiIaKa [IaHa CTPOCHUS
KUBOTHOTO KaK pe3yibTaT HEPAPXUYECKUX B3aUMOACUCTBUU TIeHOB. BiusHue Ha
SMOpUOHANIFHOE pa3BUTHE DPAa3IMYHBIX (PAKTOPOB OKpykarwolel cpenbl. Poct u pasBurtue
KHUBOTHBIX. [locTomMOpuonansHbIil mepuon. Ilpsmoe um Hempsimoe pa3BuTHe. Pa3Buthe c
MeTamopho30M y OECIIO3BOHOUHBIX M TMO3BOHOYHBIX XUBOTHBIX. buonornueckoe 3HaueHue
NPSIMOTO M HETIPSIMOTO Pa3BUTHSA, UX PACIpPOCTpaHEHHE B MpHupoje. TUIbl pocTa KUBOTHBIX.
@DaKkTOpHI PETYNALUUPOCTA )KUBOTHBIX U yesoBeka. CTaguu mocTIMOPHOHAIBHOTO Pa3BUTHUS Y
KUBOTHBIX ¥ dYenoBeka. llepwoapl oHTOreHeza uyenoBeka. CTapeHMe W CMEpTh Kak
Ouosoruueckue mnpoiecchl. PazMHOXKeHHE M pa3BUTHE pacTeHuil. ['ametodut u cropodur.
Melio3B )kM3HEHHOM LMKIJIE pacTeHuit. OOpa3oBaHue Criop B mpoiiecce meiio3a.l'amerorenes y
pactenmii. OIUIOAOTBOpEHHWE U PAa3BUTUE  PACTUTENBHBIX  OpraHu3MoB. JIBoiiHoe
OIJIOZIOTBOPEHHE Y LBETKOBBIX pacTeHuil. OOpa3oBaHHE W pa3BUTHE CEMEHHU. MeXaHU3MBI
PEryJSIMY OHTOT€HE3ay PACTECHHUI U JKUBOTHBIX.

Hpaxmuttecxoe 3anamue

Camocmoamenvnas paboma

Pa3znen 11. 'enernka — HAayKa 0 HACJICACTBCHHOCTH U USMCHYHUBOCTH OPraHu3mMoB.

Tema 11.1.
Hcmopusa cmanoenenusau
pazeumusn 2eHemuKu Kax

Hayku. OcHoeHble NOHAMUA
U CUMBOJIbL 2EHEMUKU.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: VIcropus CTAHOBJICHHS U Pa3BUTUATEHETUKHU KaK HAYKH.
Pa6otsl I'. Menpnens, I'. ne ®pusza, T. Moprana. Ponb oTe4ecTBEHHBIX YUYEHBIX B PA3BUTHH
renetuku. Paborsr H.K. Konbuosa, H.. Basunosa, A.H. benozepckoro, I'.J[. Kapneuenxo,
I0.A. ®umunuenko, H.B. TumodeeBa- PecoBckoro. OCHOBHbIE T€HETHMUYECKHE MOHATHS U
CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEJIBHBIE TEHBI, aJbTEPHATUBHBIC IIPU3HAKH,
JOMUHAHTHBIA U PELIECCUBHBII MPU3HAK, TOMO3UT0Ta, F€TEPO3UT0Ta, YUCTAs JTMHUS, THOPUIBI,
reHotun, ¢eHotun. OCHOBHBIE METOJAbl T€HETUKU: TUOPUIIOTIOTUYECKUH, LUTOJIOTHYECKU,
MOJIEKYJIIPHO- T€HETUYECKU .

Hpaxmuuecxoe 3anamue

Camocmoamenvnas paboma

Paznen 12. 3akoHOMEpPHOCTH HAC/I€ICTBEHHOCTH.

Tema 12.1.
3akonomepnocmu
HAC1e006aHUA NPUIHAKOS.
Monocubpuonoe

Jlekyuonnoe 3anamue

Cooepoicanue yuebrnoeo mamepuana: MoHorHOpUAHOE CcKkpemuBanue. I[lepBbiii 3akoH
MeHpenst — 3aK0H €IMHO00pasusi THOPUIOB TIEPBOTO MOKOICHUS. [IpaBuiIo JOMHUHUPOBAHMUS.
Bropoii 3akoH MeHnnenss — 3aKOH pacllelyieHus MNpu3HakoB. lluTonornueckue OCHOBBI




CKpeujueaHnue. MOHOTHOPHIHOTO CKpeluBaHus. ' unore3a 4ucToThl raMer. AHaTU3HUPYIOIlee CKPEIIUBaHUE.
Ananusupyrouwiee [IpomexxyTouHblid XapakTep HacjieJoBaHHs. PaciieruieHne NpU3HAKOB IPU  HEMOJIHOM
ckpewjusanue. Henonnoe | JOMUHUPOBAHUU.
O0OMUHUPOBAHUE Ilpakmuueckoe 3anamue
Camocmoamenvnana paboma
Tema 12.2. Jlekuyuonnoe 3anamue

Juzuopuonoeckpemusanue. | Cooepowcanue yuebrnozo mamepuana: Jurubpuanoe ckpenuBanue. Tperuit 3akon Menzens —
Cuyennennoe 3aKOH HE3aBHCHUMOTO HACJIENIOBaHUS MPU3HAKOB. LluTONmormveckre OCHOBBI JUTHOPUIHOTO

HACe006aAHUENPUZHAKOB.
Xpomocomnaa meopus
HACe0CmEeHHOCU.
TI'enemuka nona. I'enomun
KaK ueiocmuasn cucmemd.

ckpermuBanus. CrersieHHoe HacienoBaHue npuzHakoB. Padoter T. Moprana. CueruieHHOE
HACJIEA0BAHUE TI€HOB, HApPYLICHUE CLCIUICHUS MEXAy TIeHaMHu. XPOMOCOMHAs TeOpus
HacjaeACTBEHHOCTH. ['eHeTmka mosia. XpPOMOCOMHBIM MEXaHHU3M ONpPEAENICHUs I0JIA.
AyTOCOMBI M IOJOBBIE XPOMOCOMBI. ['OMOraMeTHbI U reTeporaMeTHbli mois. ['eHetndeckas
CTPYKTYypa IOJIOBBIX XpoMocoM. HacienoBanue npru3HakoB, CUEIUIEHHBIX C MOJIOM. ['eHoTun
KakK LEeJI0oCTHasd cucrema. [lneioTponuss — MHOKECTBEHHOE AEHCTBUE reHa. MHOKECTBEHHBIN
ajenu3M.  B3aumonelicTBUe  HEAIENBbHBIX T'eHOB.  KOMIUIEMEHTapHOCTb.  OIHCTAa3.
[Tonmumepus. I'eHeTHYECKUI KOHTPOJIb PAa3BUTUS PACTCHMM, )KMBOTHBIX M UYEJIOBEKA, a TaKkKe
(U3MONIOTHYECKUX IMPOLIECCOB, MOBEACHHUS M KOTHUTUBHBIX (yHKIuA. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MBbI B3aMMOJACHCTBHS «XO3SIMH — MApasuT» U «XO3SIHMH —
MUKpOOHOMY. ['eHeTH4ecKke acleKThl KOHTPOJISI MM3MEHEHUS HACJIECTBEHHONW MH(OpMaluu
B ITOKOJICHUSIX KJIIETOKH OPTaHU3MOB.

Ipakmuueckaa paboma

Camocmosamenvhnas paboma

Pa3nen 13. 3akoHOMEPHOCTH U3MEHYHUBOCTH.

Tema 13.1.
H3menuueocmov npu3nakos.
Buoviuzmenuueocmu.
Mooudgpurkayuonnasn
U3BMEHYUUBOCHLD.
TI'enomunuueckasn
U3MEHUUBOCHLD.
Komounamuenas
U3BMEHUUBOCHLD.
Mymauyuonnas
U3BMEHUUBOCHLD.
3axkonomepnocmu
MYymayuoHHo20 npoyecca.

Jlekyuonnoe 3anamue

Cooepotcanue yuebnoco mamepuana: BzaumoericTBre reHOTUIIA U CPEIBITIPU (POPMUPOBAHUHU
¢denorumna. M3mMeHunBOCTh MpU3HAKOB. KauecTBeHHbIE M KOJIMYECTBEHHBbIC MPH3HAKU. Bub
W3MEHYMBOCTH: HEHACTEACTBEHHAs W HacleJICTBeHHas. MoaudukanuoHHas U3MEHYMBOCTD.
Ponb cpenst B hopMupoBannu Moau(UKaIMOHHON H3MeHYMBOCTH. HopMma peakiuu mpu3HaKa.
Bapuarnonnsiii psa u BapuannonHas kpusas (B. Moranncen). CBoiicTBa MoupUKalMOHHON
M3MCHYMBOCTH. | eHOTUIMYECKass U3MEHUYMBOCTh. CBOMCTBA I'€HOTHUIIMYECCKON M3MEHUYHMBOCTH.
Buapl reHOTHMNMUYECKOW M3MEHUMBOCTH: KOMOWHATHBHAs, MyTanuoHHas. KomOwHaTHBHAs
W3MEHUYUBOCTh. Meio03 U MOJIOBOH Mpoliecc — OCHOBAa KOMOMHATUBHON M3MEHUMBOCTH. Poib
KOMOWHATUBHOW U3MEHYMBOCTUB CO3JaHUU T€HETHYECKOTO PAa3HOOOpa3us B Mpeieiax OTHOTO
BUAa. MyTanMoHHas WM3MEHYMBOCTb. BHIIBI MyTalMil: T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnioHTaHHBIE W WHAYIHUPOBAaHHBIE MYyTallMd. SepHBIE M HUTOIUIA3MAaTUYECKHE MYTAIUU.
CoMaruueckre W 1oJioBble MyTauuu. [[pyunHbl BO3HUKHOBEHHUs] MyTanuil. MyrareHsl u ux




Inuzenemuxa.

BIIMSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O Ipolecca. 3aKOH FTOMOJOTHYECKUX
psnoB B HaciencTBeHHOM u3meHuuBoctH (H.M. BaBuios). BHesnepnas M3MEHUYMBOCTH U
HACJICICTBEHHOCTD.

Ilpakmuueckaa paboma

Camocmoamenvnana paboma

Pa3zgen 14. I'eHeTHKA YesI0BEKA.

Tema 14.1.
I'enemuka uenosexa.
Memoowsl meouyunckoi
2eHemuKu.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnozo mamepuana: Kapuotun uenoBeka. MexayHaponaHas Hporpamma
UCCIIeIOBaHMs TeHOMa dYesioBeKa. MeTo/bl M3Y4eHUs] T€HETUKU YEeJIOBEKa: T'eHeaJOrH4YeCKHii,
ONMU3HEIOBbIM,  IIUTOT€HETHYECKHH, MONYJIALIMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-
reHeTuyeckuil. COBpEeMEHHOE OIpe/elieHHe T'€HOTHUIA: MOJHOTEeHOMHOE CEKBEHHpPOBaHHE,
TCHOTUITUPOBaHUE, B TOM uncie ¢ nomorbio [T[P-ananm3a. HacnencrtBennsie 3a0oieBaHus
yenoBeka. ['@HHble M XPOMOCOMHBIE 0OJe3HHM 4YeloBeka. boje3Hu ¢ HacieqCTBEHHOU
mpeaApacIIoJIOKCHHOCTBIO. 3HaueHue MGILHHHHCKOﬁ FCHCTUKH B NPCAOTBpAlICHUA W JICHCHUU
TeHeTUYECKUX  3a0oNieBaHUN  yenoBeka.  MeAMKO-TeHEeTUYECKOe  KOHCYJIbTHPOBAHHUE.
CtBonoBble KJIETKU. IIOHATHE «T€HETHYECKOTO rpysan». OTHYECKHUE aCIEKTHI I/ICCJIGI[OBaHI/Iﬁ B
o0JacTu peAakTUPOBAHUS T€HOMA U CTBOJIOBBIXKJIETOK. ['eHeTnueckre pakTophl MOBBILIEHHON
YYBCTBUTEIHHOCTH YEJIOBEKAa K (DM3MYECKOMY M XMMHUYECKOMY 3arps3HCHHIO OKPYKArOIIeH
cpensl. ['eHeTnueckast mpeIpacnoaokKeHHOCThYEIOBEKA K MATOIOTHSIM.

Hpaxmuttecxoe 3anamue

Camocmoamenvhnas paboma

Paznea 15. Ceneknusi OpraHu3MoB.

Tema 15.1.
OcHogHble nonamus
cenexyuu. Memoowt

CeNeKUUOHHOU
paodomul. Coxpanenue,
u3yueHue u UCnONb308aHUe
2eHemuYecKux pecypcos.

Jlekyuonnoe 3anamue

Cooepoicanue yyedbnoco mamepuana: JIOMECTUKALUA U CENEKIUA. 3apOXKICHUE CENEKINH U
nomectukanuu. Yuenue H.M. BaBumoBa o IleHTpax mnpouCXOXIeHUsT M MHOrooOpasus
KYyJbTYPHBIX pacTeHui. Poib cenekunu B CO3JaHUM COPTOB PACTEHHUW M IOPOJ KUBOTHBIX.
Copt, mopoja, mramMM. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM n3meHunBocTr H.U.
BaBunoBa, ero 3HaueHue AN CENEKIIMOHHOM paboThl. MeToabl CEeNeKIMOHHOW paboTHI.
UckyccTBeHHBINH O0TOOpP: MacCOBBIA W MHIMBUIYaTbHBIA. DTanbl KOMOMHAIIMOHHOW CEJIEKIIUH.
HcnbiTanue mpousBoauTeneil mo moromMctBy. OTOOp MO TEHOTHUIY C TMOMOILBIO OICHKH
(deHoTHTIa TTOTOMCTBA W OTOOp MO TeHoTury ¢ momonisio aHanu3a JIHK. VckyccTBeHHbIN
MyTareHe3 Kak METOJ CeNeKIIMOHHONW paboThl. PamualimoHHbIi 1 XUMHUYECKUII MyTareHe3 Kak
HWCTOYHUK MYyTalluil y KyJbTypHBIX ¢GOpM oOpranu3MoB. Vcmonp30BaHWE TEHOMHOTO
peIaKTHPOBAaHUS M METONOB pekoMOMHaHTHBIX JIHK ams momyueHuMs MCXOJHOTO MaTepuaia
JUTST CEJIEeKITNH. [Tonyuenue MTOJHTIIIONIOB. BuyrpuBunosas TUOpUIU3aITHSI.
Brnu3kopoCTBEeHHOE CKpelrMBaHue, UMW WHOpUAMHT. HepoacTBEHHOE CKpeluMBaHUE, WIH




ayTOpuauHr. ['erepo3uc u ero npuunHel. Vcnonp3oBanue rerepo3ucan cenekiun. OTnanéHHast

rubpuam3anys. [Ipeomonenne OecruioAws MEKBHIOBBIX THOPUIOB. JIOCTHKCHHS CENIEKIIUU

pacteHuil u KUBOTHBIX. CoOXpaHEHHE W W3y4eHHE TEHETHYECKHX PECYpCOB KYIBTYPHBIX

pPaCTeHMIA U UX TUKUX POIUYCH JIsl CO3/IaHUSI HOBBIX COPTOB M THOPUIOB
CEIIbCKOXO3SUCTBEHHBIX KYJIBTYP.

Hpakmulteacoe 3anamue

Camocmoamenvnana paboma

Pa3zgen 16. BuoTexHoJI0rHs U CHHTEeTHYECKAsl OMOJIOTHA.

Tema 16.1.
Buomexnonozusn kak nayka
U Ompaciib nPOU3600cmed.

OcHogHble HanpaeneHus
CUHMEMUYEeCKOUOU0I02U .
Xpomocomnasn u 2enHas
undcenepus. Meouyunckue
ouomexnonozuu

Jlekyuonnoe 3anamue

Cooepoicanue yuebnoeo mamepuana: OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, —
KJICTOYHbIE M TKAHEBBIE KYJIbTYPbl, MHUKPOOPTaHU3MBbI, UX XapaKTepUCTUKA. TpaaulnoHHas
OMOTEXHOJIOTHA: XJIEOONEUYEeHHE, TIIONyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOJEIHE.
MuxkpoOuonoruyeckuit cunte3. OObEeKThl MUKPOOUOIOrHYecKuX TexHonoruil. IIponszBoacTso
Oenka, AMHHOKMCIOT W BuUTaMuHOB. Co37JaHME  TEXHOJIOTMH ¥ HMHCTPYMEHTOB
LEJICHAIIPaBICHHOT0 HM3MEHEHUSI U KOHCTPYMPOBAHUS TE€HOMOB C LEJIbI0 IOJIYYEHUS
OPraHM3MOB UM HUX KOMIIOHEHTOB, COJEp)KALUX HE BCTpEYAIOIIMECSs B IPUPOJE
OouocuHTeTHUecKkue myTu. KietouyHas wumkeHepus. MeToapl KynbTypbl KIETOK M TKaHEH
pacteHudd u KUBOTHBIX. Kpuobanku. Comaruyeckas THOpUIM3AIMS W COMATUYECKUM
smOpuorenes. lcmonp3oBaHMe TamiouaOB B  CelEKIUH pacTeHuil. MckyccTBeHHOE
OIJIONOTBOpEHHE. PeKOHCTpyKLUs SHUEKIETOK U KIOHHUPOBAaHUE KUBOTHBIX. MeTon
TPaHCIUIAaHTALUU SIIep KIETOK. XpOMOCOMHAsl U I'€HHasi MH)XKeHepusl. FICKyCCTBEHHBII CUHTE3
reHa u KoHcTpyupoBaHue pekoMOnHaHTHbIXJHK. JlocTrxkenus u nepcrnekTUBbl XpOMOCOMHOM
U TEHHOM HMH)XEHEepUH. OKOJOTMYECKHME M S3THYECKHEe MpoOIeMbl TE€HHOW WH)KEHEpUH.
MenuracKkre OMOTEXHOIOTUH.

HpakmuueCKoe 3anamue

Camocmosmenvnas paﬁoma

Pa3znen 17. 3aposkaeHue u pa3BUTHE IBOJIIONMOHHBIX MPEICTABIEHUI B OMOJIOTHH.

Tema 17.1.
Jeonwyuonnan meopua 4.
Hapeuna. /leusxcywjue cunwt
36010Uuu 6udosno 4.

Jlekyuonnoe 3anamue

Cooepoicanue yuebnHoeo mamepuana: IBomonuonHas Teopus Y. [lapeuna. [Ipenmocbuiku
BO3HUKHOBEHMS 1apBUHU3MA. JKU3Hb U Hay4dHas AearesbHocTh Y. JlapBuHa. [[BHKyIHe CUIIbI
sBomon BUJIOB 1o Y. JlapBuHY (BBICOKAass MHTEHCHBHOCTh Pa3MHOXEHHS OPTaHH3MOB,




apeuny. @opmuposanue
CUHmMEMU4ecKoil meopuu
J60110UUL.

HACJIEICTBEHHAs] H3MEHYHBOCTh, OOph0a 3a CYIIECTBOBAaHUE, €CTECTBEHHBIN WHCKYCCTBEHHBIN
oroop). Odopmienue cunterndeckoir teopuu sBomonun (CTD). Heifrpanpnas Teopus
sBostoriui. COBpEeMEHHasi SBOJIOLMOHHAS OWONOrHs. 3HAYCHHE SBOJIOLUOHHOW TEOPUH B
(hOpMHPOBAHNN €CTECTBEHHO- HAYYHOH KapTHHBI MHpA.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma

Pa3znen 18. Mukpo3BoJiionusi 1 eé pe3yjabTaThl.

Tema 18.1.

Imanwl 3601104UOHHO20
npouyecca: MUKpo3I6onouus
UMAKPOIBOTIIOUUA.
Honynayua —
INNEMEHMapHan eOuHuua
3607110UUU. INemenmapHsie
¢axkmoput 3601104 UU.
Ecmecmeennwtit omoop —
Hanpaeaaouwuil
daxmop 36on10uuu.

Jlekyuonnoe 3anamue

Cooepoicanue yuedonoco mamepuana: llomynsuus Kak d3JeMEHTapHas €AMHHIIA HBOJIOLIUU.
CoBpeMeHHbIE METO/BI OLIEHKH T'€HETHYECKOTO pPa3HOOOpa3us M CTPYKTYPHI MOIYJISIHA.
N3menenue reHooHIA MOMYNIALMUA KaK D3JIEMEHTApHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH
reaeTnyeckoro paBHoBecus [x. Xapau, B. BaiitnOepra. DnemenTapabie HakTOpsl (IBIKYIIHAEC
CHJIBI) 3BOMIOIMK. MyTannoHHbIN npouecc. KomOuHatuBHas n3MeHUYnBOCTh. [Ipelid reHoB —
CllydailHblE HEHANpaBJIICHHBIE WM3MEHEHUS YacToT aienedl B monmymsimuax. Oddekr
ocHoBatend. Murpauuu. M3omauua mnonynsuuid: reorpadudeckas (MpOCTpaHCTBEHHAs ),
Oowmosorndeckast (penpoaykTuBHas). EcrecTBeHHBI O0TOOp — HANpaBISIONIHKA  (aKTOP
sBoIOIIMU. DOPMBI €CTECTBEHHOT'O OTOOpa: ABMKYIIMMA, CTAOWIM3UPYIOLIUH, pa3phIBAOIINN
(mu3pynTuBHbIi). [TomoBoit oT60p. BO3HUKHOBEHHE U HBOJIONUS COIMAIBHOTO MOBEICHHS
KUBOTHBIX.

Hpaxmuttecxoe 3anamue

Camocmoamenvhnas paboma

Tema 18.2.
Ilpucnocoodnennocmso
Op2aHU3MO08 KAK pe3yibmam.
Mukposeonrwyuu. Buo, e2o
Kpumepuu ucmpykmypa.
Buoooobpaszosanue kax
pe3yiomam
mukpoeonoyuu. Céasw
MUKDPOIGOIOUUU U
Inudemuonozuu.

Jlekyuonnoe 3anamue

Cooepocanue yuebnoco mamepuana:  IIpuCoCOONIEHHOCTh OPTaHU3MOB KakK pe3yjbTaT
MHUKPOABOJIOIMHY. BO3HMKHOBEHHME TNPHUCIIOCOONEHU Yy OpraHu3mMoB. ApoMopdo3bl H
uanoasanTanuy. llpumepsl  MpHCIIOCOONEHMH y  OpPraHu3MoOB:  MOP(OJOTHYECKHE,
¢duznonornueckue, OMOXUMUYECKUE, oBefeHYeckue. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH
opraHusMoB. Bua, ero xkpurepum u CTpyKTypa. BumooOpa3oBaHue Kak pe3yiabTar
MUKpO3BoOtoIMK. M3omsamust — ximoueBod (akrtop BupooOpasoBanus. Ilytn u crnocoOsl
BH1000pa30BaHMs: ajutonaTpuyueckoe (reorpaduyueckoe), CAMIATPUIECKoe (IKOJIOTHIECKOE),
«MTHOBEHHOE»  (NMOJUIUIONU3aMsl, rulOpuau3anus). JnuTenbHOCTE  HBOJIOIMOHHBIX
mpoueccoB.  MexaHusmbl  popmupoBaHus ~ OMOJIOTHYECKOro  pa3zHooOpaszus.  Pounb
HBOJIIOIMOHHON OHMOJNOTMU B pa3pabOTKe HAayYHBIX METOJOB COXpPaHEHUs OHOpazHOOOpa3usl.
MUKpPOIBOIONHST ¥ KOJIBOJIOIHS MApa3uTOB M WX X03si€B. MexaHu3Mbl (popMHUpOBaHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U cIOCOOBI 60OPHOBIC HEH.

Hpaxmuuecxoe 3anamue

Camocmoamenvnas paboma




Pasznen 19. MakpoassoJiionusi M e€ pe3yJabTarThl.

Tema 19.1.
Maxkpo3seontoyus.
Ilaneonmonozuueckue
Memoovl uzyuenus
360110UUU.
buozeozpaghuueckue
Memoovl uzyueHus
J60110UUU.
Imbpuonozuueckue u
cpasHumenbHo-
Mopgonozuueckue memoowt
U3YYEHUA IBOTIIOUUU.
Oobuwue
3AKOHOMEPHOCMUIBOTIIOUULL.

Jlekyuonnoe 3anamue

Cooepoicanue  yuebHo20  mamepuana: Metonpl  uM3y4eHHS]  MaKPOSBOJIOIHH.
[Taneonromoruueckue  MeToAbl  u3ydeHHs  3Bomouud. llepexomneie  GopMbl |
¢dunoreneTnyeckue psAasl opraHu3MoB. buoreorpaduueckue MeTolbl U3yUEHHUS 3BOJIOLUU.
CpaBuenue ¢uopbl u hayHbl MaTEepUKOB U OCTPOBOB. buoreorpadudeckune o6IacTv 3eMIIH.
Bunpl-sHaeMuku u  penukThl. DMOPHOJIOTMYECKHE U CPaBHUTEIBbHO- MOp(doIoruyeckue
METOBI U3YUSHHSI 3BOIONMHU. | eHeTHUECKNEe MEXaHU3MBIIBOJIIOIIUN OHTOT€HE3a U MOSIBIICHUS
HBOJIFOLIMOHHBIX HOBIIECTB. | OMOJIOTHMYHbIE U aHAJOTHYHbBIE OpTraHbl. PyauMeHTapHbIe OpraHbl
U aTaBU3Mbl. MOJEKYJISPHO- TeHETHYECKHEe, OMOXMMUYECKHE M MaTeMaTU4YeCKHE METOJIbI
u3ydeHuss dBoironuu. [omonoruunbie TeHbl. CoOBpeMEHHBIE METOJbl  MOCTPOCHUSA
(GUIOTEeHETHYECKNX JEepPEBhEB. XPOMOCOMHBIE MYTAallMd M 3BOJIONMSA TeHOMOB. OOmme
3aKOHOMEPHOCTH (MpaBuiia) BOMIONUH. HeoOpaTuMoCTh 3BOMIONMU. AJaNTUBHAS paUallysl.
HepaBHOMEPHOCTH TEMITOB YBOJIIOIUH.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnas paboma

Pasznen 20. Ilpoucxo:knenue u pa3BuTHe ;KU3HU Ha 3emJie.

Tema 20.1.
Tunomesuot
6O3HUKHOBEHUS MHCUSHUHA
3emne. Ocnognuie ymansl
HeopzanuyecKkoil 160110UUU.
Hcemopusa 3emau u memoowt
€€ uzyuenus.

Jlekyuonnoe 3anamue

Cooepoicanue yuebHo2o mamepuana: HaydHble THIOTE3bI MPOUCXOXKACHUS KU3HU Ha 3emiie.
AOuorene3 u nmancnepmus. JloHaydHbIC MPECTABICHUS O 3aPOXKICHUH KU3HU(KPEALIMOHU3M).
['urioresa MOCTOSHHOrO CamMoO3apOXKACHUS KU3HU U €€ onposepkeHue onsitamu . Penu, JI.
Cnamnannanu, JI. Tlactepa. I[IpoucxoxaeHue >xu3Hu U acTpoOuosiorus. OCHOBHBIE 3Tarlbl
Heopranuueckoil spomronuu. [lmaHerapHas (reojormdeckasl) O3BOMIOLUA. XHUMHUYECKas
9BOMIONUS. AOMOTEHHBINM CHHTE3 OpraHWYecKHX BemecTB W3 HeopraHudeckux. OmbiT C.
Munnepau I'. FOpu. O6pa3oBanue nonumepoB u3 MoHoMepoB. KoatepBatHas rumotesa A.U.
OnapuHa, runore3a mnepBuyHoro OynpoHa Jk. XonneiiHa, reHeTuueckas rumore3za [
Ménnepa. Pubozumbr (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. dopmupoBaHue
MeMOpaH ¥ BO3HHUKHOBEHHE NPOTOKJeTKH. Mcropust 3emMiun W MeTonbl €€ H3ydYeHUS.
Hckomaemble opranuueckue octaTku. ['eoxpoHonoruss m €€ Meroabl. OTHOCUTEIbHASA U
a0COJTIOTHASI TEOXPOHOJIOTHS. [ '€0XpOHOIOTHYECKas TIKajia: Y0HbI, 3PbI, IEPHUOIBI, STIOXH.

HpakmuueCKoe 3anamue

Camocmoamenvnas paboma

Tema 20.2.
Hauanvuvie smanui
OP2aHUYEeCKOIl I60NI0UUU
Jeonoyus yykapuom.

.]IeKMMOHHOB 3aHamue

Coc)epofcaHue yll€6H020 mamepuaia: HauanpHble 53Tambl OpFaHI/I‘leCKOﬁ 9BOJJIIOIIHNH.
IlosiBneHME M OBOJIIONUSA TEPBBIX KIIECTOK. BBOHIOHI/ISI MeTaboau3Ma. Bo3HUKHOBEHNE MEPBBIX
OKOCHUCTEM. COBpeMeHHLIe MI/IKp06HLIe OMOIUIEHKHM KaK aHaJIor TICPBLIX HA 3emire COO6IJ_ICCTB.




Ocnoenbvle ymanst 360110UUL
pacmumenvHozo u
arcusomuocomupa. Pazeumue
acusHuna 3emue.
Cospemennasn cucmema
O0pP2AHUYECKO020 Mupa.

Crpomatonuthl. [IpokapuoTel U 3ykapuoThl. [IpoucxokaeHue SykapuoT (CHMOHMOTreHEe3).
DBOJIOIIMOHHOE IIPOUCXO0XKIEHUE BUPYCOB. IIponcxoxaeHne MHOTOKJIETOUYHBIX OPTaHU3MOB.
Bo3HHKHOBEHHE OCHOBHBIX IPYIIIT MHOTOKJIETOUHBIXOPTraHU3MOB. OCHOBHBIE ATAIbl IBOJIOLIUN
BbIcIIMX pacTteHuil. OcHOBHbIE apoMop¢o3bl pacTeHuil. Bwixon pactenuit Ha cymry.
[losiBieHne CHOPOBBIX pacTeHUid U 3aBoeBaHME UMHU cymHd. CeMeHHble pacTeHHs.
[IpoucxoxaeHue I1BETKOBBIX pacTeHUM. (OCHOBHBIE ATallbl H3BOJIOLUUU KUBOTHOTO MHUpA.
OcHoBHBIE apoMOp(do3bI KUBOTHBIX. Benjackas ¢ayna. KemOpuiickuii B3pbIB — IOSIBJICHUE
COBpPEMEHHBIX TUIOB. [lepBbie XOp10BbIC )KUBOTHBIE. JKU3HBB BOJIE. DBOIIOIHUS TO3BOHOYHBIX.
[Tpoucxoxaenue ampuduii upentwmid. [IpoucxoxaeHrne MICKONUTAOMUX U NTULl. [IpuHIATT
KITIt04eBoro apomopgosa. OcBoeHne 0eCrio3BOHOYHBIMHU U MTO3BOHOYHBIMU )KHBOTHBIMHU CYIIIH.
Pa3Buthe xu3Hu Ha 3emiie MO 3paM U MepuojaaM: apxei, MpoTepo3oi, Mmaneo30i, Me3030i,
KaifHO30M. OOmas xapakTEepUCTHKAa KIMMAaTa M TEOJOTHYeCKuX ImporeccoB. llosBienue u
paciBeT XapaKTepHBIX OpPraHU3MOB. YTJIe0Opa3OBaHUE: €ro YCIOBHS U BIMSHHE HA Ta30BbIi
coctaB aTMocdepbl. MaccoBbIe BBIMUPAHHS — SKOJIOTHUECKUE KPU3UCHI ponuioro. [IpudnHs! u
CJIEJICTBUSI MaCCOBBIX BhIMHpaHU. COBpEMEHHBIN KOIOTUYECKUI KPU3HC, €r0 0COOEHHOCTH.
[IpoGema coxpanenust onopaznooOpaszust Ha 3emiie. CoBpeMeHHasi CHCTeMa OPTaHHMYECKOTO
mupa. [lpunnuner knaccudukanuum opranu3moB. OCHOBHBIE CHCTEMATUYECKUE TPYIIIbI
OpraHHU3MOB.

Hpakmuqeame 3aHaAmue

Camocmosamenvhnas paboma

Pasnen 21. Ilpoucxo:kaeHue 4eji0BeKa — AHTPONOTEHE3.

Tema 21.1.
Anmpononozus — Hayka o
uenoeexe. Pazeumue
npeocmasieHuil o
RPOUCX0IHCOCHUUYEN06EKA.
Mecmo uenosexas cucmeme
OpP2aHUUecK020 Mupa.
Heusicynque cunwt
(¢pakmopwr) anmponozenesa.
OcHognvie cmaouu
anmponozenesa.

Jekyuonnoe sanamue

Cooeporcanue yuebHozo mamepuana: Pasmensl m 3amaum  aHTpomnosiornu. Mertozasl
anTponiojorud. CTaHOBJIEHHME MPEACTABICHUN O NPOMCXOXKICHUM 4YelloBeKa. Penuruosnbie
Bo33peHusA. CoBpeMeHHblE HayuHble Teopuu. CXOACTBO 4YENIOBEKA C JKUBOTHBIMH.
Cucrtematndeckoe MOJN0XKEHUE 4elloBeka. CBHIETENbCTBA CXOJCTBA YEJIOBEKA C )KUBOTHBIMM:
CPaBHUTEIbHO-MOPQOJIOruyeckre, 3MOpUOIOTHYECKHEe,  (U3MOJIIOro-  OMOXUMHYECKUE,
noBesieHueckue. OTanuus 4enoBeKa OT KUBOTHBIX. [IpsAIMOX0KIeHHEe U KOMITJIEKC CBSI3aHHBIX
C HMM IIPU3HAKOB. Pa3BUTHE IOJIOBHOTO MO3ra M BTOPOW CUTHAJIBHOM CHCTEMBI. JIBHxKylue
cuibl  (akTophl)  aHTpororeHe3a:  Ouosormyeckue, couuaibHble.  COOTHOIIEHHE
OMOJIOTUYECKUX U  COIMAJIbHBIX (PAaKTOpOB B  aHTpororeHeze. (OCHOBHBIE CTaaAUU
aHTpornioreHe3a. PanHue 4enoBekooOpa3Hble 00€3bsHBI (IPOKOHCYJIBI) U PaHHHUE MOHTUIBI —
o0IIKe IpeaKH YeT0BEKOOOpa3HbIX 00€3bsH U J0AEH. ABCTPAIONIUTEKN — IBYHOTHE MPEIKH
moned. YenoBek yMmenslid, IEpBbIe U3TOTOBICHUS OpYAUN Tpyaa. YemoBeK NpsMOXOASIINN U
NEepBbIM BBIXOJ Jrofied 3a mpeaensl Adpuxu. YenoBek reifaenboeprckuii — oOmmid mpeaok
HEaHJEPTAIBCKOrO 4YeJIOBEKa M YEJIOBEKAa pasyMHOro. YesoBek HeaHAEPTAIbCKMM KAK BH]




JIIOAEH XOJOIHOro KiinMaTa. YenoBek pa3yMHbI COBPEMEHHOTO THUIA, ICHUCOBCKUI YETIOBEK,
OCBOGHHUE KOHTHHEHTOB 3a npenenamu Adpukn.llaneorenerrka u najieoreHoMHUKa.

Hpaxmuuecxoe 3aHamue

Camocmoamenvnas paboma 1
Tema 21.2. Jlekyuonnoe 3auamue -
Deontoyusn cospemennozo | Cooepawcanue yuebHo2o mamepuana: IBOJIONHUS COBPEMEHHOTO uelloBeKa. EcTecTBeHHBIN
yenoseka. Yenoseueckue | oTOOp B MOIMYNALMSX YesOBeKa. MyTallMOHHBIN mpouecc u noaumopdusM. llonynsunonusie
pacol. BOJIHBL, Jpeld reHoB, murpamus U <«3QQPEeKT OCHOBATEIS» B MOIMYJSAIUSIX COBPEMEHHOTO
Mesxncoucuyunaunapmole yenoBeka. YenoBeueckue pacwl. llonsatue o pace. bompime pacel:  eBporeouiHas
Memoobl AHMPONON02UU. (eBpa3uiickasi), aBCTpajO-HErpoujiHas (PKBATOpHAbHAs), MOHTOJOMUJHAS  (A3MATCKO-
amepuKaHckas). Bpemst u myTu pacceieHus 4eloBeKa Mo rjaaHere. EAMHCTBO 4enoBeuecKux
pac. Hay4dHass HECOCTOSTEIBHOCTh pacu3Ma. I[IpHCIOCOOJIGHHOCTh 4YelIOBEKa K pa3HBIM
yCIOBUSIM OKpYy»XKatomieil cpensl. BrnusHue reorpaduyeckoil cpenbl U Jpeiida TeHOB Ha
Mopdonoruio ¥ QU3NOJIOTHUI0 YeTOBeKa. MEKIUCIUIUIMHAPHBIE METOAbl B (pU3UYEecKOU
(Ouosornyeckoil) aHTPOMOJOTHUH. DBOJIOLMOHHAS AHTPOMOJOTHS M MAJICOaHTPOMOJIOTHUS
YeIIOBEYCCKUX  MOMYJISIUA.  BuoconuanbHble  HCCICIOBAaHUS  MPUPOABI  YEIOBEKA.
VccnenoBaHneK0BOIIONUN OHOJIOTHYECKOTO M COIMAIBHOTO B UETIOBEKE.
Ilpakmuueckoe 3anamue -
Camocmoamenvnas paboma 1
Pa3nen 22. DK0JI0THS — HAYKA 0 B3AMMOOTHOIIEHUSIX OPraHU3MOB ¥ HATOPTAHU3MEHHBIX CHCTEM C OKPY KAIOIIEl cpeToi.
Tema 22.1. Jlexkuuonnoe 3anamue -
3aposcoenue u pazeumue | Cooepoicanue yyebHoco mamepuana: 3apoXKICHHE W pPa3BUTHE SKOJOTHH B Tpydax A.
akonozuu. Memoowt I'ym6onbara, K.®. Pynbe,H.A. CeBeprioBa, 2. ['ekkens, A. Tencnu, B.H. Cykauéna. Pa3znenst
IKo102uu. 3Hauenue W 3324 dKkoJoruu. CBsi3b 9KOJOTHHM C JApYrMMU Haykamu. Mertonabl skonoruu. [loneBbie
IKOJI0ZUUECKUX 3HARUT 0711 | HAOIOICHUs. DKCIICPUMEHTHI B 9KOJIOTHH: MPUPOJHBIE W JTabopaTopHbIe. MOJISINPOBAHKE B
yenogexa. 9KOJIOTMH. MOHHMTOPUHT OKPY’KaIOLIEH Cpebl: JTOKAIbHBIN, pETHOHATBHBIA M TJIO0ANBHBIH.
3HaueHUE YKOJOTHUSCKUAX 3HAHUU JIJIS YeJIOBEKa. DKOJIOTHUISCKOE MUPOBO33PEHUE KaK OCHOBA
CBs3eil denmoBeuecTBa ¢ mpuponoil. DopMupoBaHHE HIKOJOTMYECKON KYIbTYphl U
IKOJIOTHYECKON TPAaMOTHOCTH HACEJICHUS.
Ilpakmuueckoe 3auamue -
Camocmoamenvnas paboma 1
Pasznen 23. Opranu3msl U cpefa 00MTaAHUS.
Tema 23.1. Jlekuyuonnoe 3anamue -

IKonocuueckueghpaxmopel.
Abuomuueckue ghaxmopot.

Cooepoicanue yuebnoco mamepuana:  IKOJIOTHYECKHE (PAKTOPHI M 3aKOHOMEPHOCTH HX
neiictBus.  Kmaccudukammst  sxonmormueckux (akTopoB: aOuWOTHUECKHEe, OHOTHYECKHeE,




Ceem, memnepamypa,
61a)CHOCMb KAK
IKoI02U"ecKUe aKkmopol.

anTporioreHHsie. OOIIME 3aKOHOMEPHOCTH JIEHCTBHSI IKOJIOTHYECKUX (akTopoB. I[IpaBumio
munnmyma (K. Hlnpenrens, 0. JIn6ux). TonepaHTHOCTb. DBpHOMOHTHBIE U CTEHOOMOHTHBIE
opraHu3mbl. AGuoTudeckue ¢GakTopel. CBET Kak 3KOJIOTHYecKuid (akTop. JlelicTBre pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJIOTUYECKHE TIpYyNIbl pPAcTeHUHd U
YKUBOTHBIX 10 OTHOLIECHUIO K cBeTy. CurHanpHasgpoisb ceeta. @oronepuoausm. TemmepaTtypa
Kak JKoJoruueckuil gpakrop. JleiictBue temmnepaTypsl Ha opraHu3mbl. [loMKHIOTEpMHBIE U
TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHu3Mbl. BiaxHOCTh Kak
sKosoruueckuii ¢akrop. Ilpucrnocobnenus pacTeHuil K MONAECP)KaHUIO BOJHOrO OanaHca.
Krnaccudukanus pacteHuiino otTHoueHuo K Boje. [IprcnocoOiaeHus >kuBOTHBIX K U3MEHEHUIO
BOJHOI'O pEeXUMa.

Hpakmuqeame 3aHaAmue

Camocmoamenvhnas paboma

Tema 23.2. Jlekyuonnoe 3anamue
Cpeovt ooumanusn Cooepoicanue yuedonoco mamepuana: Cpelnbl OOMTaHUS OpPraHU3MOB: BOJHAS, Ha3EMHO-
OP2AHU3MOB. BO3/YIIHAs, IIOYBEHHAas, IJIyOMHHAs IOANOYBEHHAs, BHYyTpUOpraHuzMeHHas. ®duzuko-
Buonocuueckue pummut. XUMHAYECKHE OCOOCHHOCTH Cpel OOWTaHWs opraHu3MoB. [IpucrmocoOineHus OpraHu3MOB K
Ku3znennuvie popmut KU3HUB Pa3HbIX cpenax. buonornueckue putmel. Buennue nuBHyrpenHue putMbl. CyTouHbIe
opeanusmos. buomuueckue | v ronuunbie puTMBL. [IpHCIIOCOOICHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHMA
gaxmopuo. xu3HU. JKnuznennsle popmbl opranusmos.IlonsTre o xxu3HenHol Gopme. XKuzneHusie Gopmbl
pacTeHuii: JnepeBbs, KYCTApHUKH, KYCTAPHHUUYKH, MHOTOJICTHHE TpPaBbl, OJHOJETHHE TPAaBBHI
XKuznennole (OpMBbI KUBOTHBIX: TMIPOOHMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OCOOEHHOCTH
cTpoeHHsl U oOpa3a u3HU. buortnyeckue Qaxtopsl. Buabl OnoTHUECKHX B3aWMOAECHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYEeCTBO, CUMOMO3 1 ero gopmsal. [lapazutusm, Koonepamus, MyTyaausM,
KOMMEHCaJIN3M (KBapTUPAHTCTBO, HaxyieOHMYecTBO). Herpoduueckue B3aumonencTBus
(Tonunueckue, (opuyeckue, ¢padbpuueckue). 3HadeHHE OMOTHYECKUX B3aUMOACUCTBUM U1
CYIIECTBOBAHHS OPTaHU3MOB B cpejie oonTanus. [IpHHINT KOHKYPEHTHOTO UCKITFOUSHHS.
Ilpakmuueckoe 3anamue
Camocmosamenvhnas paboma
Pa3znen 24. Jxkos10rusi BUI0B M NOMYJISIIUIN.
Tema 24.1. Jlekuyuonnoe 3anamue
AKonozuueckue Cooeporcanue  yuebHo20 mamepuana: DKOJIOTHYEeCKHE XapaKTePUCTUKUA  TIOMYJISIHH.
XapaKmepucmuxu [Monmynsnuss kak Ouonoruueckas cucrema. Poib HEOZHOPOIHOCTH Cpeabl, (PU3UUYECKUX

nonyaayuu. IKonocuyeckasn
CMPYKmYypa nOnyaayuu.

Jlunamuka nonyaayuuu eé

pezynayua. IKonozuveckas

O6apbepoB U 0COOEHHOCTEH OMONIOrUH BUAOB B (DOPMUPOBAHUM IPOCTPAHCTBEHHOW CTPYKTYPHI
nonynsanuil. OCHOBHBIE MOKa3aTeNu MOMYJSILMM: YUCIEHHOCTh, IUIOTHOCTh, BO3pAcTHas H
MOJIOBast  CTPYKTYpa, POXKIAEMOCTb, TPUPOCT, TEMI pPOCTa, CMEPTHOCTh, MHTPALHSI.
OKkosornyeckas CTpykTypa nonymsinuu. OlneHka 4YHCISHHOCTH mnonyisiiud. JluHamuka




Huwa euoa.

MOy M €€ perynsiuus. buorndeckuil mnoTeHuuan nonyasnud. MojaenupoBaHue
JUHAMUKH momyisiuu. KpuBble pocTa 4YMCIEHHOCTH mnonyisuuu. KpuBble BbDKUBaHUS.
Perynsanus 4uCIIEHHOCTH TOMYJSAIUNA: POJb (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT
IUIOTHOCTH. DKoJorndeckue crpareruuBuios (I- u K-crparerun). [lonstue 00 3K0IOru4ecKon
Hume Bujga. MecrooOutanue. MHOromepHas Mojenab JKonorudeckod wHumm Jx. U.
XatunHcoHa. Pazmepsl skonornyeckoil Humu. [loTeHunanbHasiu peanu3oBaHHas HUIIU. Bun
KakK cucTeMa nonyJysiuid. ApeanbiBUA0B. BUbI U UX )KM3HEHHBIE CTPATETHH. DKOJOTMYECKUE
SKBUBAJICHTHI. 3aKOHOMEPHOCTH MOBEICHUS U MUTPALINI )KUBOTHBIX. brojornueckue uuBa3zuu
Yy>KEPOJIHBIX BUJIOB.

Hpakmulteacoe 3anamue

Camocmoamenvnas paboma

Pa3gen 25. IK0JI0rus cO00IIECTB. DKOJOTHUYECKHe CHCTEMBI.

Tema 25.1.
Coobuecmeo opzanumos —
ououenos. Ixocucmema.
IKonozuueckuenupamuobl.
H3zmenenun cooouecme —
cykuyeccuu. Ilpupoonwvie
IKOCUCHEeMbl.
Anmponozennvie
IKocucmemsl
(azpoakocucmemut).
Ypoborxkocucmemot.
DKomonumopume.

Jlekyuonnoe 3anamue

Cooeporcanue yuebnoco mamepuana: CooOIIeCTBa OpraHu3MoB. BUOIIEHO3 HEro CTPYKTypa.
Cesi3u Mexay opraHu3sMamMu B OHOIEHO3€. DKOCHCTeMa Kak OTKpbITas cucrteMa (A.JDx.
Tencnu). OyHKIMOHAIBHBIE OJIOKH OPraHU3MOB B AKOCHUCTEME: IPOJYLEHThbl, KOHCYMEHTHI,
peayueHTsl. Tpoduueckue ypoBHU. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJOKH
skocucteM. [louBbl M wuabl B 3KocucTeMax. KpyroBopoT BemiecTB M IMOTOK SHEPruu B
skocucteMe. OCHOBHbBIE IMOKA3aTENM 3KOCUCTEMBL. buomacca u mpoaykius. DKOJIOTHYECKUe
NUMpaMHIbl Yrces,0nomMacchl U dHeprur. HampasiieHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB —
cykueccuu. IlepBuuHble W BTOPUYHBIE CYKLIECCMM M UX MPUYUHBL. AHTPONOTE€HHbIE
BO3JICUCTBUSL Ha cCykueccun. KimMakcHoe cooOmiecTBo. buopaznoobpasue u moigHOTa
KpYroBOpOTa BEIIECTB — OCHOBAa YCTOWYMBOCTH cooOmiecTB. I[IpuponHble HSKOCHCTEMBI.
AHTpOIIOTEHHBIE ~ JKOCUCTEMBI.  Arposkocucrema.  ArpoueHo3.  Pazauuus — mexnay
AQHTPOIIOTEHHBIMHU ¥ MIPUPOIHBIMH 3KOCUCTEMaMU. Y pOoskocucTeMbl. OCHOBHBIE KOMITOHEHTHI
ypboskocucreM. ['oponckas ¢uopa u ¢ayna. CunHaHTponuzanusi TOPOJCKOW (ayHBI.
buonornyeckoe M XO3MHCTBEHHOE  3HAUEHHE  AarpoO3KOCHUCTEM U YpOOIKOCHCTEM.
3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aWMOJEWCTBUN OPraHU3MOB B 3KOCHCTEMAaX.
IlepeHoc 2HEpruM M BEIIECTB MEXKY CMEKHBIMH dKOCUCTEMAMH. Y CTOMUMBOCTh OPraHU3MOB,
MOMYJSIIMM M SKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX W AaHTPOINOICHHBIX BO3JCHCTBHIA.
MeTo10510T1sl MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX3KOCHUCTEM.

Hpaxmuuecxoe 3anamue

Camocmoamenvnas paboma

JICKIIMOHHBIC 3aHATHA

IMPAKTUYCCKHUEC 3aHATHA
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