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1 TIACIIOPT PABOYEM IIPOIPAMMBI VUYEBHOI'O TIPEJIMETA
BNOJIOI' A

1.1  OOsacTh NpUMEeHEeHHsI IPOrPaAMMBbI
Peanuzanus cpensero obmero odpazoBanus B npeaenax OIl CIIO nmo nporpamme
IOJrOTOBKHM CIELUATUCTOB CPEAHETO 3BE€HA IO CIELMAIBHOCTH:

09.02.01 KoMObIOTEPHBIE CUCTEMBI U KOMILJIEKCHI

B coorBeTcTBUU ¢ DPI'OC CIIO mo crmenmnamsHOocTH 09.02.01 KOMIBIOTEPHBIE
CHUCTEMBI Y KOMILJIEKCHI

¢ yueroMm TpeboBanuiit ®I'OC cpeanero oOumiero odpa3oBaHMsl, YTBEPKIACHHOTO
npukazoM Munobpuayku Poccum ot 17.05.2012 . No 413, ¢ u3MeHEHHUSIMHU,
BHECEHHBIMHU ITpUKa3oM MunHucTepcTBa npocsenienns Poccniickoin @enepanum ot
12 aBrycra 2022 r. No732 u ot 27 nmexabps 2023 1. Nel028, u denepanbpHOii
o0pa30BaTeIbHON TPOrpaMMBbl CpPEIHEro 00Iero 00pa3oBaHUs, YTBEPKICHHOM
npukazoM MunucreperBa npocseenus Poccuiickoit ®denepannu ot 18 mag 2023
r. Ne 371.

1.2 OOmas xapakrepucrtuka Yy4yeOHOro mnpeamera «buosorus».
[Tepron oOydeHus: U pacmpeesieHre 10 ceMecTpaM ONpeesieT 00pa3oBaTeIbHas
OpraHu3aius, ¢ y4eTOM JIOTUKU (POPMUPOBAHUS MIPEAMETHBIX PE3YJIBTaTOB, OOIIHNX
U Tpo(ecCHOHANBHBIX KOMIETCHIIMH, MEXIPEAMETHBIX CBS3€d C JApyTHUMH
JUCHHUIUIMHAMHU  00I1e00pa30oBaTeIbHOTO W 00IIenpo(ecCHOHATBHOIO  IHKJIOB
yuebHoro ruiana OITOIT.

1.3 Ilesu u3yuyeHusi ydeOHOro mpeamera OuoJiorusi: GOpMUPOBAHUE Yy
CTYIEHTOB TPEJCTABIEHUSI O CTPYKTYPHO-(OYHKIMOHATHHOM OpPTaHU3aI[UU KUBbIX
CHUCTEM Pa3HOr0 paHra Kak OCHOBBI MPUHSTHS PEIICHUN B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOJIBI ¥ B MPOU3BOACTBEHHBIX CUTYAIIHSIX.

3agaun:

1) chopmupoBars MOHMMAHUE CTPOCHUSI, MHOTOOOpas3usi U OCOOCHHOCTEH
KUBBIX CHCTEM Pa3HOIO0 YPOBHSI OPraHU3alllK, 3aKOHOMEPHOCTEH MPOTEKaHUS
OHMOJOrMYEeCKHUX IPOLIECCOB U ABJICHU B OKPY’KAIOIIEH cpesie, UEI0CTHON HayYHOU
KapTUHBI MUpPa, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI ONPEACNATh >KUBbIE OOBEKTHI B MPUPOE; MPOBOAUTH
HAOMIOACHUS 32 PKOCUCTEMAaMU ISl BBISIBICHHS] €CTECTBEHHBIX U aHTPOIIOT€HHBIX
U3MEHEHUM, UHTEPIPETUPOBATH PE3YJbTaThl HAOMIOEHUH,

3) cdopmupoBaTh HaBBIKM TMPOBEICHUS MPOCTEHINX OHOJIOTHYECKUX
AKCIIEPUMEHTAJIBHBIX HUCCJEIOBAaHUNW C CcOONIoeHneM TpaBuwil 0O€30MacHOTO
oOpaiteHust ¢ 00beKTaMu U 000PY/IOBaHUEM;

4) pa3BUTh YMEHHS UCIOIH30BaTh HH(GOPMAIIMIO OHMOJIOTHYECKOTO XapaKTepa
U3 Pa3TUYHBIX UICTOYHHUKOB;



5) cdopmupoBaTh yMEHHS ~ MIPOTHO3UPOBATH  MOCHENCTBUS  CBOEH
JESTETHHOCTH 1O OTHOIICHHWIO K OKpY)KAromieil cpene, COOCTBEHHOMY 37I0POBBIO;
000CHOBBIBAThH M COOIIOATh MEPhI MPOMUIAKTUKH 3a00JIEBaHU.

6) chopmMupoBaTh NMOHMMAaHHUE 3HAYUMOCTH JOCTHIKEHHH OHOJIOIHYECKOM
HAYKd M TEXHOJOTMHA B TMPAKTUYECKON JEATETbHOCTH YEJIOBEKAa, PAa3BUTHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpOOMOTEXHOIOTUH.

1.4 Mecro yueOHOro npeamera ouosorust B crpykrype OII:

VY4eOHblil mpeaMeT OUOIOTHs ABIIAETCS YUeOHBIM MPEAMETOM 00s3aTeIbHOM
npeameTHoit oOmactu  «EctecTtBeHHO-HayuHble npeameThy DPI'OC  cpennero
ob1ero oOGpazoBaHus.

B ydeOHOM mmaHe o00pa3oBaTeNbHON MNPOTpaMMbl Y4YEOHBIH MpeaMeT
OMOJIOTHUsl BXOAUT B COCTaB 00IIe00pa30BaTeIbHOTO ITUKJIA.

[Ipu sTOM M3yueHHE yuyeOHOTro MpeaMera OMOJIOTHS MPETYCMOTPEHO Ha 0a30BOM
YPOBHE U HAIpaBICHO HAa JIOCTHKEHUE JUYHOCTHBIX, METAIPEIMETHBIX H
OPEIMETHBIX  PE3yJAbTaToOB IO OCBOCHHIO OCHOBHOW MpodecCHOHATBHOM

nporpaMmsl 1o crennanbHOCTH 09.02.01 KoMObIOTEpHbIE CUCTEMBI M KOMILJIEKCHI.

2 TINIAHUPYEMBIE PE3VIBTATbBI OCBOEHHMSA YYEBHOI'O
MPEIMETA BUOJIOT'USI.

Cornacao ®I'OC COO npuxkasza Ne732 or 12.08.2022 ycTraHaBnuBarTCs
TpeOOBaHMUSI K pe3yldbTaTaM OCBOEHHSA OOYyYAOIIMMUCS MPOTrpaMM CpPEIHEro
oO1ero oOpa3zoBaHus: TUYHOCTHBIM, METANIPEIMETHBIM U TIPEIMETHBIM.

JINYHOCTHBIE PE3VJIBTATHI

B cTpyKkType TMYHOCTHBIX pe3ylbTaTOB OCBOCHUS IpeaMmera «buonorus»
BBIJICJICHBI CIIEAYIOLIUE COCTABISIONIME: OCO3HAHHE OOYYarOUIMMUCS POCCUICKON
rPaXXJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOTPEJCIICHUIO, HaJIWudMe MOTHBAIMM K OOy4YeHHI0  OHOJIOTHH,
LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JMYHOCTU Ha OCHOBE
KITFOYCBBIX IIEHHOCTEW W WMCTOPHYCCKUX TPAMUINANA PA3BUTHS OHOJIOTUYECKOTO
3HAaHMSI, TOTOBHOCTh M CHOCOOHOCTh OOyYaroluxcs PYKOBOJCTBOBAaThCS B CBOEH
JNEATENBHOCTH II€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMU, MPUCYIIUMH CHCTEME
OMOJOrMYecKoro o0Opa3oBaHUsl, HAJIMYME HKOJOTMYECKOTO IMPaBOCO3HAHUA,
CITOCOOHOCTH CTABUThH 11T U CTPOUTH KUSHEHHBIE TUTAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUA NpeaMeTa « buosiorus» 10CTUrarTcs B
eIUHCTBE Y4YeOHOM U BOCHHUTATENbHON JEATEIbHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUNCKUMHU COLIMOKYJIBTYPHBIMU, UCTOPUYECKUMU
JlyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, TPUHATHIMU B OOIECTBE MpaBWIAMU U
HOpMaMu  TIOBEICHMSI M  CIOCOOCTBYIOT  MpOIeccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTAHUSI M CaMOPA3BUTHUS, PA3BUTHS BHYTPEHHEW NO3ULMU JIMYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K 3aKOHY W ITPABONOPSAKY, YEIIOBEKY TPya U CTapIIEMy
MOKOJICHUIO, B3aMMHOTO YBa)XXCHUS, OEpPEKHOTO OTHOMIEHUS K KYJIBTYpPHOMY



HACJIEAUIO U TPAAULMSAM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickon denepannm,
IIPUPOJIE U OKPYKAIOLIEH Cpeae.

JInuHOCTHBIE pE3yNbTaThl OCBOCHUSA ydeOHOTOo mpeamera «buomorus
JOJKHBI OTPAXKaTh TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIINXCS PyKOBOACTBOBATHCS
chopMHUpPOBAaHHON BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlMWA, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUN, COOTBETCTBYIOIIUX
TPAJUIIUOHHBIM I[EHHOCTSIM POCCHMCKOTO OOIIECTBA, PACUIMPEHUE >KU3HEHHOIO
ONbITA U ONBITA JEIATEILHOCTH B MPOILIECCE Pealn3alii OCHOBHBIX HAIPABJICHUN
BOCIIUTATEIIbHOM AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxxaaHCKOTO BOCIIUTAHUS:

- ¢(hOPMHUPOBAHHOCTH TPAKIAHCKOM MOZUIIMK 00YYarOUIErocs Kak akTUBHOTO
Y OTBETCTBEHHOTO 4YJI€Ha POCCUUCKOTO OOIIECTBA;

- OCO3HAHME CBOWX KOHCTUTYIIMOHHBIX MpPaB U OOSI3aHHOCTEH, YBa)KEHHE
3aKOHA U MPABOIIOPAIKA;

- TOTOBHOCTb K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH NPU CO3AaHUHU
y4eOHBIX TPOEKTOB, PEIICHUH y4eOHBIX WM MO3HABATEIBHBIX 3aJ]1a4, BHITIOJHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

- CIIOCOOHOCTH OMPEEIATh COOCTBEHHYIO TMO3WIAI0 TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM XKU3HU U OOBSICHATH €E;

- YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOJIUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBHUSI JIFOIEH C Pa3HBIMU YOCKIACHUSMHU, KyJbTYPHBIMU IIEHHOCTSIMH U
COLUAJIBHBIM TOJI0KEHUEM;

- TOTOBHOCTh K COTPYIHMYECTBY B IPOILIECCE COBMECTHOIO BBINOJIHEHUS
y4eOHBbIX, I[I03HABATEJIbHBIX W HCCJIENOBATEIbCKUX 3aJad, YBAXKUTEIHHOTO
OTHONIIEHUS! K MHEHMIO OIMOHEHTOB TPH OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COMIEPIKAHUS;

- TOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOU AESATEIBHOCTH;

2) MaTpuOTUYECKOTO BOCTIUTAHUS:

- chOpPMHUPOBAHHOCTh  POCCHMCKOM  TIpaKAaHCKOHM  HMJICHTHYHOCTH,
MaTPUOTHU3MA, YBAXEHHUSI K CBOEMY HApOAy, YYBCTBAa OTBETCTBEHHOCTH IIE€pPE]
Poaunoi, ropaoctu 3a ¢Boil kpai, CBOXO PoauHy, CBOM SI3BIK U KYJBTYPY, IPOIILIOE
Y HACTOIIIE€ MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuuy;

- 1EHHOCTHO€ OTHOILICHUE K TMPUPOJHOMY HACIECAUI0 M MaMATHUKAM
NpUPOABI, TOCTHXXKEHUSIM Poccum B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSAX,
TPYAE;

- uneiHas yOexXJIeHHOCTh, TOTOBHOCTh K CIIyeHHUIO U 3amure OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

- OCO3HaHMUE JIYXOBHBIX [IEHHOCTEN POCCUMCKOTO HApO/a;

- c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO MTOBEACHUS;

- CIIOCOOHOCTH OIIEHUBATH CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,

OPUEHTHUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

- 0CO3HAaHME JJUYHOIO BKJIA/Ia B IOCTPOEHUE YCTOMYHUBOIO OyIyILETO;



- OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJAMTENSIM, CO3JAHUIO CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS LEHHOCTEW CEMEWHOM XU3HU B COOTBETCTBUU C
TpaauLusiMu HaponoB Poccuu;

4) 3CTETUYECKOTO BOCIIUTAHUSI:

- ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYasi ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPY/a, 0OIIECTBEHHBIX OTHOILICHUH;

- CHOCOOHOCTh BOCIPUHHUMATh PA3JIUYHBbIE BUILI UCKYCCTBA, TPAIUIUUA U
TBOPUYECTBO CBOETO U JIPYTUX HAPOJIOB;

- YOeXKAEHHOCTh B 3HAUMMOCTH JIJI JJUYHOCTH U OOIIECTBAa OT€YECTBEHHOTO
U MHUPOBOTO MCKYCCTBA, ASTHUYECKUX KYJIBTYPHBIX TPAIUIUA W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pu3HYEeCKOrO BOCIIUTAHUS:

- c(opMHUPOBAaHHOCTh 3JI0POBOTO W  0OE30MMacHOro o00pas3a KU3HH,
OTBETCTBEHHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO;

- TOTpeOHOCTh B  (U3WYECKOM  COBEPIICHCTBOBAHWH,  3aHATHAX
CIIOPTUBHO-03/I0POBUTEIILHON JIEATEIIbHOCTHIO;

- AKTUBHOE HEMPUSATHE BPEIHBIX MPUBBIYEK M HHBIX (POPM MNPUUYUHECHUS
Bpena GU3NYECKOMY U IICUXUYECKOMY 310POBBIO;

6) TPyAOBOTO BOCIIUTAHUSI:

- TOTOBHOCTH K TPY/Y, OCO3HaHUE IIEHHOCTH MacTEPCTBa, TPYAOI00uE;

- TOTOBHOCTh K AQKTHMBHOH JESATEILHOCTU TEXHOJOTMYECKON M COLMAIBHOM
HANPABJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATH TAKyI0 AESATEIbHOCTD;

- UWHTEpeC K pas3nu4HbiM cdepam npodecCUOHATBLHON N1eATeNbHOCTH,
yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu u pearn30oBHIBATH
CcOOCTBEHHBIC KU3HCHHBIC TIIAHBI;

- TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpA30BaHUIO Ha
MPOTSHKEHUM BCEW KU3HU;

7) SKOJIOTHYECKOTO BOCIIUTAHUS:

- chOpPMUPOBAHHOCTh SKOJIOTUYECKOW KYJIBTYphl, MOHUMAaHUE BIUSHUS
COI[MAJIbHO-D)KOHOMHYECKHUX MPOIIECCOB HAa COCTOSTHUE MPUPOJHOU M COLMATBHOMN
Cpebl, 0CO3HAHUE TII00AILHOTO XapaKkTepa HKOJIOTMYeCKUX MpooiieM;

- IUIAHUPOBAHUE M OCYUIECTBIICHUE JICHMCTBUM B OKPYXKAIOLIEH Cpele Ha
OCHOBE 3HAHUS 11€JIEH YCTONYMBOTO Pa3BUTHS YEIIOBEUECTRA;

- AaKTUBHOE HENPUATUE JEHUCTBUM, NPUHOCAIIUX BPEA OKPYKAIOIIEH Cpele;

- YMEHHUE NMPOTHO3UPOBATH HEONATOMPUSATHBIE SKOJIOTMUYECKUE MOCTIEACTBUS
IIPEAIIPUHUMAEMBIX JI€UCTBUM, IPEAOTBPALLATD UX;

- paclIMpEHUE OMbITa AEATEIbHOCTH 3KOJIOTUYECKOW HAMPABICHHOCTH;

8) HEHHOCTH HAYYHOTO MO3HAHUSL:

- c(OpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH U OOIIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JIUAJIOTe
KYJIBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;



- COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJBTYpPbI KaK CpEIICTBa
B3aUMOJICVCTBHS MEXKY JIFOJbMU U ITIO3HAHKS MUPA;

- OCO3HAHME LICHHOCTU HAYYHOMU JEATENIBHOCTH, TOTOBHOCTH OCYILECTBIIATh
MIPOEKTHYIO U UCCIIEA0BATEIBCKYIO NEATEIbHOCTh MHANBUAYAIBHO U B TPYyMIIaX.

METAIIPEIAMETHBIE PE3VJIBTATBI

MeTtanpeMeTHbIE Pe3yabTaTbl OCBOCHHS y4eOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HauMMble i (OPMUPOBAHHUS MHUPOBO33PEHUS OOYyHAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOLIeHAYYHbIE TMOHITHS, OTPaKarolIe
LEJIOCTHOCTh HAy4YHOM KApTUHBI MHUpa M CcHeuu@uKy METOJOB IO3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4HbIH (DaKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCClIeIOBaHUE,  HAONMIOACHHE,  HM3MEPEHHe,  OKCIEPUMEHT W JPYrux),
yHUBEpCcaibHble y4eOHble JCHCTBUS (IIO3HABATEIbHBIE, KOMMYHHUKATHBHBIEC,

PErYJISITUBHBIE), oOecreynBaromue dbopmMupoBanue GbYHKITMOHATBHON
ITPaMOTHOCTH W  COIHAJIBHOW KOMIIETEHIIMH OOYyYaIomUXCs, CIOCOOHOCTh
00yYaronuxcs WCIIOJIb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKUE 3HAHUS U  YHUBEpcajbHble YyueOHble JEHUCTBUS B
IIO3HABATEJIILHOU U COLIMATIbHOMN IIPAKTHUKE.

OBiaagenue YHHBeEpPCAJIbLHBIMU NMO3HABATEJbHLIMH yueOHbIMH
JIeMCTBUSIMM
a) 0a30BBIC JTOTUUECKHUE ACHCTBHUS:
- CaMOCTOSITEILHO (POPMYIUPOBATH M aKTYaJIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
- YCTaHaBJIWBATh CYIIECCTBCHHBIM TMpHU3HAK WM OCHOBAHUS IS CpaBHEHWUS,
KJaccuduKauyu 1 00001eHNS;
- OMNpEeNeNiaTh UEeIu JeATEIbHOCTH, 3aJlaBaTh IapaMeTPbl M KPUTEPUU HX
JIOCTHKCHUS;
- BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX;
- BHOCUTb KOPPEKTHUBBI B JESTEILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM IESITEILHOCTH;
- pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHU KU3HEHHBIX TPOoOIieMm;

0) 0a30BBIC HCCIEAOBATEILCKIE ICUCTBHS:

- BJaJeTh HABBIKAMHU Yy4e€OHO-MCCIEAOBATEIBCKOM W MPOEKTHOU JEeATEIbHOCTH,
HaBbIKAMU pa3pelieHus npooieM;

- CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOAOB pEIICHHUS
NPAaKTUYECKUX 3aja4, IPUMEHEHHIO Pa3IMYHbIX METOOB [TO3HAHUS;

- OBJQJICHUE BHUJAMU JIE€ATEIBHOCTU IO TIOJIyYEHHUIO HOBOIO 3HAHUS, €ro
UHTEpIIPETalluY, MPeoOpa3OBaHUI0O U MPUMEHEHHUIO B PA3IUYHBIX Yy4eOHBIX
CUTYyalUsIX, B TOM YHCJIE MPU CO3JaHUHU YUEOHBIX U COLUATIbHBIX POEKTOB;

- opMUPOBAHUE HAYYHOTO TUIIA MBIILJICHUS, BlaIecHUE HayYHOU TEPMHUHOIOTHEMH,
KJIIOUEBBIMU MOHATUSAMU U METOJIaMU;

- cTaBUThb H (OPMYNIHPOBATH COOCTBEHHBIE 3aJadll B 00pa30BaTEIbHOM
TEeSITeIbHOCTH U KU3HEHHBIX CUTYaIIHsX;



- BBIABIATH IPUYMHHO-CIICICTBEHHBIE CBS3M W aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHHS, HaXOAUTh apryMEHTBHI JUIS JOKa3aTrelibCTBa
CBOHMX YTBEP)KJICHHUH, 3a/1aBaTh MapaMeTPhl U KPUTSPUHU PEIICHUS;
- aHAJTM3HUPOBATh TMOJYYCHHBIC B XONIE PEIICHUS 3aJ1aud PE3YJIbTaThl, KPUTUUECKH
OIICHUBATh MX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;
- IaBaTh OIICHKY HOBBIM CUTYaIIUSIM, OIIEHUBATh IPHOOPETCHHBIN OTIBIT;
- paspabarbIBaTh IUIAH PEIICHUS MPOOIEMBbI C YYETOM aHaju3a HMMEIOITUXCS
MaTepUalIbHBIX U HEMaTEPHAIIbHBIX PECYPCOB;
- OCYHIISCTBJIATH II€JICHANIPABICHHBIA IMOMCK TIEPEHOCA CPEICTB M CII0COOOB
JEHCTBUSA B PO ECCHOHATBHYIO CPEY;
- yMeTh MEPEHOCUTh 3HAHUS B II03HABATEIbHYIO W TMPAKTHUYECKYIO O00JIaCTH
KU3HEACATCIBHOCTH;
- YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
- BBIJIBUTATh HOBBIC HJICH, MpE/jIaraTh OPUTHHAIBHBIC TTOIXO0/IbI M PEIICHHS;
- CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITYCKAIOIINE aJIbTePHATUBHBIC PEIICHNUS,
B) paboTa ¢ uH(popMaImen:
- BJAQJETh HABBIKAMHU TIOJYyYCHUS WH(POPMAIIMU U3 HWCTOYHUKOB PA3HBIX THUIIOB,
CaMOCTOSATENILHO  OCYIIECTBISATh  TOWCK, AaHAJINW3, CHCTEMATHU3aINio |
WHTEPIPETANNIO HHPOPMAIIUN PA3TUIHBIX BUIOB B (POPM IPEICTABICHUS;
- CO3/1aBaTh TEKCTHI B PA3IMYHBIX (hOpMATax ¢ yU4ETOM Ha3HauYeHUs WH(OpMAITUHU U
IIEJICBOM  ayIMTOPUH, BBIOMpAs ONTUMAIbHYIO (OpPMY TMPEACTABICHHUS W
BU3YaIU3allNN;
- OIICHHMBATh JIOCTOBEPHOCTh, JISTUTUMHOCTh HH(OpPMAIlUH, €€ COOTBETCTBHC
MIPaBOBBIM U MOPaJIbHO-3THYECKUM HOPMaM;
- WCIIOJIb30BaTh CPEACTBA MH(DOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH B
pelieHnd KOTHUTHMBHBIX, KOMMYHHKAaTHBHBIX W OpPraHM3allMOHHBIX 3a7ad C
cobOmofieHneM TpeOOBaHUN JPrOHOMHMKH, TEXHUKH OE€30MacHOCTH, TUTHCHBI,
pecypcocOepekeHus, MPaBOBBIX W ATUYECKUX HOPM, HOpPM HH(MOpMaIMOHHON
0€30MacHOCTH;
- BJIQJICTh HAaBBIKAMHU PACIIO3HABAHMS U 3aIIUTHI HHGOPMAIUK, HHPOPMAITMOHHOM
0€30MaCHOCTH JIMIHOCTH.

OgilajleHNie  YHMBEPCAJBHBIMM  KOMMYHHUKATHBHBIMH  yY4eOHBIMH
JeMCTBUSIMM
a) ooOIIeHue:
- OCYHIECTBJISATH KOMMYHHKAIIMH BO BCEeX c(epax KU3HHU;
- pacmo3HaBaTh HEBepOajdbHBIC CpEICTBAa OOIICHHWS, ITOHUMAaTh 3HAYCHHE
COITMAJILHBIX 3HAKOB, PAaCIO3HABaTh MPEINOCHIIKM KOH(IMKTHBIX CHUTyallud u
CcMATYaTh KOH(QIUKTHI;
- BIAJETh Pa3IMYHBIMU CIIOCOOAMHM OOIIECHUS U B3aUMOJICHCTBUS;
- apryMEHTHPOBAHHO BECTH JIUAJIOT, YMETh CMsTYaTh KOH(MIUKTHBIC CUTYaIlUH,
- Pa3BEpHYTO W JIOTMYHO H3Jararb CBOI TOUYKY 3PCHHS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

0) coBMecTHas IeSTeIbHOCTb:



- NOHMMATh W HCHOJIb30BAaTh IIPEUMYIIECTBA KOMAHIHOW M WHIAVMBUAYAIbHOU

paboTHI;

- BBIOMpaTh TEMaTUKy W METOAbl COBMECTHBIX JCHCTBHUH C y4ETOM OOIIUX

MHTEPECOB H BO3MOXHOCTEN KaXKJOT0 WIEHA KOJUICKTHBA,;

-  NPUHUMATh LEIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U

KOOPJIMHUPOBATh JICMCTBUS MO €€ JOCTHMKECHHUIO: COCTAaBIAThH IUIAH JCHUCTBUI,

pacupenensiTh pojid C YYETOM MHEHUW YYaCTHHUKOB, OOCYXIaThb pE3yJIbTaThl

COBMECTHOM: pabOThI;

- OLICHMBAaTh Kauy€CTBO CBOET0 BKJIaJa U Ka)KJOTO0 y4YaCTHHMKA KOMaHJAbl B OOLIUI

pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

- TIpe;JiaraTb HOBBIE TMPOEKTHI, OLEHWBATh HJEH C T[O3ULUUA HOBH3HBI,

OPUTMHAIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

- KOOPJMHUPOBATH U BBINOJHITH padOTy B YCIOBHUSX PEaIbHOTO, BUPTYaAJILHOTO U

KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

- OCYUIECTBJISATh ITO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B PA3JIUYHBIX

CUTYaIUsX, IPOSBISTH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUIIUATUBHBIM.
OBJ1aieHNe YHUBEPCAJIbHBIMHU PEryJIATUBHBIMH ACHCTBUAMU:

a) caMOOpranu3alus:

- CaMOCTOSITEIbHO OCYUIECTBIIATh ITO3HABATENBHYIO JESTEIbHOCTb, BBISABIATH

npoOseMbl, CTaBUTh U (POpMyIUpPOBaTH COOCTBEHHBIE 3ajlaul B 00pa3oBaTEIbHOMN

JNEATETbHOCTH U KU3HECHHBIX CUTYAIUSAX;

- CaMOCTOSITEJIbHO COCTAaBIATh IJIAH PEIICHUs] MPOOJIEMbI C YUETOM MMEIOLIUXCS

pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEATIOYTEHUI;

- J1aBaTh OLIEHKY HOBBIM CUTYalIHsIM;

- pacmupsATh paMKu y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHH;

- JleNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a

peleHue;

- OIICHUBATh MPUOOPETEHHBIH OIIBIT;

- crmocoOCcTBOBaTh (POPMUPOBAHUIO U TIPOSBICHUIO IIMPOKON IPYAUITUU B Pa3HBIX

oOnacTsaX 3HAHUM, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA M KYIBTYpPHBIH

YPOBEHB;

0) CAaMOKOHTPOJIb:

- JaBaTh OIICHKY HOBBIM CHUTYyalllsIM, BHOCUTh KOPPEKTHUBBI B JESTEIBHOCTD,
OIICHHUBATh COOTBETCTBHE PE3YIHTATOB IIENISIM;

- BJIaJIETh HABBIKAMU TIO3HABATEIHHOU pe(IEKCHM KaK OCO3HAHUS COBEPIIACMbIX
JeUCTBUI M MBICTUTEIBHBIX MIPOIIECCOB, UX PE3ybTaTOB M OCHOBAHUIA;

- HCIIONB30BaTh MpPHUEMBbI pedieKCuu Ui OLCHKH CHTYyallud, BBIOOpa BEPHOTO
peleHus;

- yMeTb OIICHMBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh pELIEHUS MO0 HX
CHIIKEHHUIO;

B) OMOIIMOHATLHBIN HHTEIIJICKT, IPEIoIaraloniuii ChOpMHUPOBAHHOCTS:



- CaMOCO3HaHMsl, BKJIIOYAIOIIET0 CIHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIbHOE
COCTOSIHME, BUJIETh HAIlPABJICHUS PAa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0€;

- CaMOpPETYJMPOBAaHHUs, BKIIOYAIOIIETO CAaMOKOHTPOJb, YyMEHWE IPUHHUMATH
OTBETCTBEHHOCTh 32 CBO€ IIOBEACHHE, CIOCOOHOCTh aJalTHPOBaThC K
SMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

- BHYTPEHHEM MOTHBALMM, BKIIIOYAIOMIEH CTPEMIIEHHME K JOCTHKECHHUIO LIENIH U
yCIeXy, ONTHUMH3M, WHHUIMATUBHOCTb, YMEHWE ICHCTBOBATH, MCXOAS W3 CBOMX
BO3MOKHOCTEH;

- HMIATHM, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE
JpPYTUX, YYUTBIBaTh €r0 INpPHU OCYIIECTBICHMH KOMMYHMKAIMH, CIIOCOOHOCTH K
COUYYBCTBHUIO U CONIEPEKUBAHUIO;

- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAMBaTh OTHOILUEHUS C
JPYTUMU JIFOAbMU, 3a00TUTHCSI, IPOSABIATH MHTEPEC U pa3peliaTh KOH(IUKTHI;

T') IPUHSATHE Ce0s U IPYTUX JIIOICH:

- MPUHUMATH ce0sl, MIOHUMAsi CBOM HEIOCTATKH U IOCTOMHCTBA,

- NPUHUMATh MOTHUBBI M apryMEHTBHl APYTUX JIIOJCH MpU aHAIU3E PE3yJIbTaTOB
NEeATEeNIbHOCTH;

- MPU3HABATH CBOE MPABO U MPABO JPYTUX JIOACH Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C TTO3UIIMH JAPYTOTrO YEIOBEKA.

IMPEIMETHBIE PE3VYJIBTATHI

[To yuebnomy mpeamety "buosorus" (0a30BbIii ypoBeHB) TpeOOBaHHS K
IPEeIMETHBIM pe3yJbTaTaM OCBOEHHUSI 0a30BOro Kypca OHOJOTUU JIOJKHBI
OTpaxaTh:
1) chopMUpPOBaHHOCTh 3HAHHMI O MECTE W POJIM OMOJOTUU B CHUCTEME HAyYHOTO
3HaHUS; (YHKIIMOHAIBHOW TPAMOTHOCTH YENOBEKa [JISl PEIICHUS >KU3HEHHBIX
npobieM;
2) chopMHPOBAHHOCTh YMEHHS PACKPBIBATH COAEPKAHUE OCHOBOTIOJIATAFOIINX
OMOJIOTUYECKUX TEPMUHOB W TMOHSTUI: KU3Hb, KJIETKA, TKaHb, OPraH, OpraHu3M,
BU/I, TOMYJISIUA, IKOCUCTEMA, OMOIIEH03, Onocdepa; MmeTadonu3M (0OMEH BEIECTB
U TpEeBpalleHUE DdHEPruH), TOMeocTa3 (caMoperyisuus), OUOoCUHTE3 Oelka,
CTPYKTYpHasl OpraHM3alludsl >KUBBIX CHCTEM, JUCKPETHOCTh, CaMOPETYJIAINS,
caMOBOCTIpou3Be/ieHHE  (PENpPOAYKIUsI), HACIEACTBEHHOCTh, HW3MEHUYHBOCTb,
AHEPro3aBUCUMOCTh, POCT M pa3BUTHE, YPOBHEBAs OpraHU3aIlus;
3) chopMHpPOBAaHHOCTHL YMEHHSI PACKpPBIBATh COJIEP)KAHHE OCHOBOIIOJIATAIOIINX
OMOJOTMYECKUX TEOPUM U TUIIOTE3: KIETOYHOM, XpPOMOCOMHOM, MYTAIlMOHHOM,
HBOJIIOIIMOHHOM, IPOUCXOXKICHUS KU3HH U YETOBEKA;
4) chopMUPOBAaHHOCTh YMEHUSI PACKPHIBATh OCHOBOTOJIATAIOIINE OMOIOTHYECKUE
3akoHbI U 3akoHOMepHOCTH (I. Menaens, T. Moprana, H.W. BaBunoga, D. 'ekkens,
®. Mromnepa, K. bapa), rpanulibl uX NpUMEHUMOCTH K KUBBIM CHCTEMAaM;
5) npuoOpeTeHue omnbiTa MPUMEHEHHUS OCHOBHBIX METOJI0OB HAYyYHOTO MO3HAHUS,
WCTIOJTb3YEMbIX B OMOJIOTHH: HAONIONEHUS M ONMUCAHUS )KUBBIX CHUCTEM, MTPOIIECCOB
U SBJICHWUM; OpraHu3alid ¢ TPOBEACHUS OHUOJIOTUYECKOTO HKCIEPUMEHTA,



BBIIBUKCHHUSI THIOTE3, BBISBIEHUS 3aBHCHUMOCTH MEXKIY HCCIEIyEeMBbIMU
BEJIMYMHAMH, OOBSICHEHUS TIOYYCHHBIX PE3yAbTaTOB U (hOPMYJIUPOBAHUS BHIBOJIOB
C UCIMOJIb30BAHUEM HAYYHBIX MOHATHHI, TEOPUM U 3aKOHOB;

6) chopMUPOBAHHOCTh YMEHHUS BBIJICTSATh CYIIECTBEHHBIC MPHU3HAKH BHPYCOB,
KJIETOK MPOKAPHUOT U SYKAPUOT; OAHOKIECTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB,
BUJIOB, OMOTEOIIEHO30B U YKOCUCTEM; OCOOCHHOCTH MPOLIECCOB OOMEHA BEIIECTB U
InpeBpalleHrss DHEprud B KJIeTke, (OTOCUHTE3a, IUJIACTUYECKOro U
SHEPreTUYECKOr0 OOMEHa, XEMOCHHTEe3a, MHUTO3a, Mei03a, OIUIOJOTBOPEHHS,
Pa3BUTUS M PA3MHOXKEHUS, UHAUBUIYAIHLHOTO Pa3BUTHSI OpraHU3Ma (OHTOreHe3a),
OOpbOBI  3a  CyIIECTBOBaHHE, €CTECTBEHHOrO O0TOOpa, BHUIA000pa30BaHMS,
IPUCIOCOOJICHHOCTH OPraHU3MOB K Cpejlie OOWTaHMs, BIMSAHHUS KOMIIOHEHTOB
OKOCUCTEM, AHTPOMOTEHHBIX M3MEHEHUH B JKOCHCTEMaX CBOEH MECTHOCTH,
KpYroBOpOTa BEIIECTB U MpPEeBpallieHue IHepruu B Onocdepe;

7) chopMUPOBAHHOCTh YMEHHUS MPUMEHATh MOJTYYEHHBbIE 3HAHUS 11 00BSICHEHUS
OMOJIOTUYECKHUX TPOIIECCOB U SIBICHUH, JJIA MPUHATUS MPAKTHUYECCKUX PEIICHHUN B
MOBCEAHEBHOM KU3HU C IEJIbI0 0OECIeueHUsT 0€30MacHOCTH CBOETO 3/I0POBBS H
3MIOPOBbsSI OKPYKAIOIIWX JIIOACH, COONIONEHUS 370pOBOTO 00pas3a >KU3HU, HOPM
rPaMOTHOTO TOBEACHUS B OKpY’KalOIIEH MPUPOAHOU Cpele; IMOHUMaHUe
HEOOXOIMMOCTA  HMCIOJB30BAHMUSI  JOCTH)KEHHM COBPEMEHHOM OHOJOrMu U
OMOTEXHOJIOTUH ISl pallMOHATIBHOTO PUPOAOTIOIL30BAHUS;

8) chopMUPOBAHHOCTh YMEHHS pellaTh OHOJOTMYECKHE 3a/Ja4d, COCTAaBIATH
TEHOTUIUYECKUE CXEMbl CKpPEIIMBAHUSA [IJI1 pa3HbIX THUIIOB HACJEAOBaHUS
MIPU3HAKOB Y OPraHU3MOB, COCTAaBJSATH CXEMbl MEPEHOCA BEIIECTB W SHEPTrUU B
sKOocUCTeMax (LIEeMU MUTaHUs, TUIIEBbIE CETH);

9) chopmMupoBaHHOCTP yYMEHUH  KPUTHUYECKHM OIEHUBATh  HH(OpPMAIUIO
OMOJIOTHYECKOTO  COIEpKaHUsS, BKIIOYAIOIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IUYHBIX UCTOYHHUKOB (CPECTBa MAacCOBOM MH(pOpMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepuasbl); HHTEPIPETUPOBATh STUUECKUE ACTIEKThl COBPEMEHHBIX MUCCIIEI0BAHUIN
B Owomoruu, MeauIMHE, OWOTEXHOJOTHH; paccCMaTpuBaTh IJ100AJIbHBIC
AKOJIOTUYECKHUE TIPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 1O OTHOIIECHUIO K HUM
COOCTBEHHYIO MO3UIIUIO;

10) copMupoBaHHOCTH YMEHUMN CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHbBIC U YCTHbBIC
COOOIIEHUS] HA OCHOBE OMONIOrM4ecKoil MH(OPMALIMK U3 HECKOJIBKUX MCTOYHUKOB,
rPaMOTHO UCTIOIL30BaTh MOHITUHHBIN anmnapaTr OMOJIOTUH.



3 CTPYKTYPA U COILEPKXAHHME VYYEBHOI'O IIPEIMETA
BHUOJIOI'UA
3.1 Oo0bem yueonoro npeamera BUOJIOT'US u Buabl yueOHOMH padoThI

Bup yueOHo# padoThI Oo6bem
4acoB
O0beM padoThl 00YUAIOIIUXCS B AKAJeMHYECKHX Yacax (Bcero) 80

O0bem paborbl  oOyuawmuxcs BO  B3aumMmojaeictBuu ¢ | 80
npemnojaaBaresieM (Bcero)

B TOM 4HCJIC.

Jlekimin 40

MIPaKTHYECKNUE 3aHATHS 40

J1a00paTOPHbBIC 3aHITHUS

WHJIUBUAYAJbHBIA IPOEKT

HpOMe)KyTO‘IHaﬂ arrecranud B (])opMe

IIpoMmexyTOUHAas arTecTanus

Nel — npyrue ¢popMbl KOHTPOJIS,
2 ceMecTp — 3a4eT C OLEHKOM




3.2. TemaTnuyeckuii UIAH U Coiep:KaHNe Y4eOHOT0o npeaMeTa OHOJIOT U

(011} 8
Temaruueckue eM
OcHoBHOe coiepkaHue OcHOBHBIC BU/IbI 1€ATEJIbHOCTH
0JI0KH, TEMBI gac
OB
1 2 3 4
Paznen 1. KileTka — CTpyKTYPHO-pYHKIIMOHAJIbHAS €IMHULIA KUBOT'O 28
Tema 1.1. OcHOBHOE cojiep:KaHue 2 PackpeiBaTh colepKaHWE€ TEPMHHOB M TMOHSTHM:
Buonorus Kak | Conep:xkaHue JIEeKIIUU: 2 HAyyHOE MHUPOBO33pEHUE, Hay4Has KapTUHA MUDA,
HayKa. Obmas COBpeMEHHBIE OTPacaM OMONOrMYecKUX 3Hanui. CBS3b OHOIOTUM C HAay4HbI ~ METOX, THIOTE33, TEOPHs,  METObI
XapaKTePUCTHKA | nvryvy Haykamu: GHOXMMHS, OGHOBH3NMKA, GHOHNKA, eHoreorpadus u UCCIICZIOBaHUs. XapaKTepu30BaTh OWOJIOTHIO  Kak
KU3HU ap. Ponb u Mecto Ouosoruv B (pOPMUPOBAHMU COBPEMEHHON Hay4YHOM HayKy, €€ MCCTO U POJIb CPCIH ApyruX CCTCCTBCHHBIX
KapTUHBl MHpa. YPOBHU OpraHmsanuu >kuBoid marepuu. OOias nayk.  Ilepeumciuath  pasnenst  Guojornu B
XapaKTEPUCTUKA JKM3HHU, CBOMCTBA JKMBBIX CHCTEM. XUMHYECKHUI COCTAB COOTBETCTBUE C OObekTamMu wu3y4qeHus. Hasbisarh
KIIETOK BOKHEHIIME OTpacid OHMOJIOTUYECKHX 3HAHWHA U
3aa4u, crosue nepen omoygorueii X XI B.
Tema 1.2. OcHOBHOe cojiepKkaHne 10 PackpsiBarh conepxaHue TEPMHUHOB M TOHSITHIA:
CrpykrypHo-¢pyn | Coaep:kanue JIEKIHH: 2 cuctema, OuolOrHYecKas  CHCTEMa,  3JIEMEHTHI
KIIHOHAJIbHaA Knerounas teopus (T. lIBann, M. lneiinen, P. Bupxos). OcHoBHBIE CHUCTEMBI, CTPYKTypa OHMOCHUCTEMBI, CBOMCTBA >XUBBIX
opraHusanus MOJIOKEHUSI COBPEMEHHOW KJIETOYHOW TEOpUU. THIBI KIETOYHOU cucTteM, OOMEH BEHIeCTB, pa3sMHOXKEHHE, PpOCT,
KJIETOK OpraHH3aInu: MPOKAPUOTUYECKUI u 3YKAPUOTUYECKUU. pa3Burtue, HacJI€ACTBCHHOCTD, H3MEHYHUBOCTD,
OpHOKIETOYHBIE M MHOTIOKJIETOYHble  opraHu3mbsl.  CTpoeHue pasapaxKuMoCThb, 9HEPTO3aBUCUMOCTD, YPOBHHA
MIPOKapUOTUYECKON KJIEeTKH. CTpoeHHe HYKapHOTHYECKOM KIIETKHU. OpraHu3aluy KU3HU (GHOCUCTEM).
Heknerounsle hopMbl JKH3HHU (BUPYCHI, OakTeprodaru) XapaxTepu30BaTh NPHHLUIBI OPraHU3alKN
HpaKTquCK“e JAHSATHS: 8 ouocucrem: OTKPBITOCTH, BBICOKAA YIIOPAOOYCHHOCTD,

1.Metonsl Ouonoruu. IIpmoOpereHHne oOmbITa MPUMEHEHHS TEXHUKHU
MHUKPOCKOIIUPOBaHMS U U3yYEHHE ONTHYECKOI0 MUKPOCKOIA.

2. TexHuka MHKpPOCKONHMpOBaHUsS. I3yueHue CTpoeHus KIeTKu
pacTeHusl, ’)KUBOTHOTO U TPUOHOM KIIETKH.

3 IlogrotoBka MHUKpONpENapaToB, HAOMIOACHHE C  IOMOILBIO
MHUKPOCKOIIA, BBISIBICHHE PA3IUuUil MEXIy H3y4yaeMbIMH OOBEKTAMHU,
(dbopMyITHUpOBaHKE BHIBOJIOB.

CaMOperyJIsiLus, MEPapXUYHOCTb. [lepeuncnars
YHUBEpPCAJIbHBIE  CBOMCTBA  JKMBOIO:  €IUHCTBO
XUMHUYECKOTO COCTaBa, pPa3ApakKUMOCTh, JBHUKEHUE,
roMeocTa3, pOCT U PA3BUTUE, HACJIEICTBEHHOCTbD,
U3MEHYHMBOCTh, 3BOMIONMS  (TpuUcCmOcOONieHne K
U3MEHSIMMCS  ycinoBusM). IlpuBoauts mnpumepsl
OuocucTeM  Pa3HOTO  YPOBHA  OpTraHM3allUd |
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OcHoOBHOE coep:xaHue OcHOBHBIE BU/IbI 1€ATEJIbHOCTH
0JI0KH, TEMBI gac
0B
1 2 3 4
4 BupycHble u OakTepuanbHble 3a0oieBaHus. OOIIUME MPUHIUIIBI CpPaBHMBATh IPOSBICHUS CBOWCTB YKMBOIO Ha Pa3HBIX
WCIIOJIb30BaHUS JICKAPCTBEHHBIX BemecTB. OCOOCHHOCTH MPUMEHEHHS YPOBHSIX.
aHTHOUOTHKOB. [IpencTaBiieHne yCTHBIX COOOIIEHUHN C Mpe3eHTalueH, Xapakrepu3oBaTb OCHOBHBIE IPOLECCHI,
MOATOTOBJICHHBIX IO TEPEYHI0O HMCTOYHUKOB, PEKOMEHIOBAHHBIX MpOTEKaroIIe B OuocucTeMax: OOMEH BEIIECTB H
MIPEINoAaBaTeIeM IIPEBPALLICHUE SHEpPruM,  CaMOBOCIPOU3BEICHHUE,
camoperymsanusi, passutre. CoOmomarh MpaBuia
0epeKHOTO OTHOMIECHUS K )KUBOU MPHUPOJIE
Tema 1.3. OCHOBHOE cojlep:KaHue 6 PackpeiBaTh comep:kaHHEe TEPMUHOB W TMOHSTHM:
CrpykrypHo-pyn | Cogep:kaHue JIeKIuu: 2 AIIEMEHTHI-OMOTeHEI, MAaKpOJJIEMEHTHI,
KIIHOHAJILHBIEC XpOMOCOMHa}I TeopHust T. MopraHa_ CTpOCHI/Ie XPOMOCOM. MHKPODJIEMEHTBI; MUHEPAJIBLHBIC BEIICCTBA, MOJICKYyJIa
(pakTopsi XpOMOCOMHEBII HA0Op KIETOK, TOMOJOTHYHBIC W HETOMOJIOTHYHBIC BOJIbI KaK JIUIIONb, BOJOPOIHBIE CBA3H; THAPODHILHBIE
HACJEACTBEHHOCT | XpOMOCOMBI, TalUIOWIHBIA W JUIUIOUIHBIA HaOOp. Hyxkneunossie u ruapodpoOHble BemecTBa. Jloka3plBaTh €AMHCTBO
H kucnotel: JIHK, PHK HaxoxxneHue B KiIeTKe, UX CTPOCHUE U (PYHKILIHU. JIEMEHTHOIO COCTaBa Kak OJHO M3 CBOWCTB JKHBOIO.
MarpudHble TpOIECcChl B KICTKE: pPEIUIMKalus, OMOCHHTE3 OeliKa, Pacnipenenath XUMHYECKHE DJIEMEHTHI 1O TPYIIamM B
penapauyst. I eHeTHYeCKU KOJ M €r0 CBOMCTBA 3aBUCUMOCTH OT KOJIMYECTBEHHOIO MPEACTABUTEIBCTBA
HpaKTH‘IeCKI/Ie JaAHATH: 4 B OpraHu3Me€; XapaKT€pHu30BaTh pPOJIb OTACIBHBIX
1. Pemenue 3amau Ha cocraBieHue junentuaa. JleHarypauus u JIEMEHTOB.  BBIABIATE  CBA3b MEXIy COCTaBOM,
peHATYparysL. CTPOEHHUEM MOJIEKYJIbl XUMUYECKOIO COCAUHEHUS U €ro
2. Pemenme  3amay Ha  ONPEAEICHHE  IIOCIENOBATEIbHOCTH (yHKIHIMHU B KIICTKE.
HYKJICOTHUJIOB, AMHHOKHCIIOT B HOPME U B ClIydyae H3MEHECHMS
noclieoBareTbHOCTH HyKiIeoTnaoB JJHK
Tema 1.4. OCHOBHOE cojlep:KaHue 4 PackpbIBaTh cofepKaHWe TEPMUHOB W IOHATHI: OOMEH
O6Mmen BemecTB M | Coxepskanue JIEKIMH: 2 BEMECTB M NPEBpANICHME  SHEPrHA (MeTabonusm),
npeBpanieHue [TonsTHE MEeTa00MN3M. ACCUMUIALNS M JUCCUMUIALMS — JBE CTOPOHBI ACCHMW/LLS, ~TIACTUYECKHH  OOMEH,  AMCCHMHMIALNS,
JHEPIruHu B KJIETKe | meraboin3Ma. Tunel oOMEHa  BEUIECTB: aBTOTPO(HBIN U HCPTETHACCIIH obwmex, borocunres, (oromus,
. N N . (dhocopunrpoBanre, MEPEHOCUUK MPOTOHOB, XEMOCHHTES.
rerepoTpo@Hblii, a’dpoOHBIH U aHa’poOHbIM. [lmacTuueckuit oOMeH. Omucsmats  GOTOCHHTE3, MPONECCH, TNPOTCKAIONHEE B
Dorocuntes. XeMocHHTES CBETOBOM 5 TEMHOBOM dasze. BroisaBasTh
IIpakTH4eckue 3aHATHS: 2

OPUYHUHHO-CJIICACTBCHHBIC  CBA3KM  MCXKIAY IOITIOIICHHEM
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Temaruueckue eM
OcHoBHOe cojiep:KkaHue OcHOBHBbIE BH/IbI 1€ATEJIbHOCTH
0JI0KH, TEMBI gac
OB
1 3 4
1. Pacyer KaJOpUHHOCTH NMUIIM B COOTBETCTBUHU C HHEPro3arparamu COJTHEYHOM HSHEPrUH XJIOPOPHUIIIOM U CHHTE30M MOJICKYII
opra’nusma AT®. CpaBHUBaTb HCXOJHBIE BELIECTBA, KOHEUHbIE
IMPOAYKTEI M YCJIOBHA IIPOTCKAHUA PEaKIHUU CBETOBOM H
TeMHOBOH (a3bl (orocuHTe3a; CpaBHUBATH (OTOCHHTE3 U
XCMOCHHTC3. OI_[eHI/IBaTL 3HA4YCHUC (1)OTOCI/IHT633. n
XEMOCHHTEC3a 1JIA )KU3HHU Ha 3emite
Tema 1.5. OCcHOBHOE coIep:KaHNe 6 PackpbIBaTh COlEp)KaHWE TEPMHHOB M IIOHSTHIA:
KnzHeHHbIN Conepmaﬂne JICKIAN: 2 KJICTOUHBINM LUKI, UHTEepda3a, peayIUIMKAIHsI, XPOMOCOMA,
UMK KJIETKH. KJIETOUHBIN MK, €r0 MEpPHOAB. MHTO3, €T0 CTaIuK U MPOUCXOIALINE KapUOTMIL, ~ TAIUIOMAHBIM,  IHIDIOHAHBIH - XpOMOCOMHEIM
Murto3. Meiio3 npoueccsl. buosornyeckoe 3HaueHUE MUTO3a. MeWo3 M €ro CTaauu. HabOp, XpOMATHIILI; MHTOS €O CTA/IUH: npoqu)aza, meragasa,
N o aHadasa, Tenodasza. ONUCHIBATh KU3HECHHBIN IMKII KICTKH;
IToBenenne xpomocom B wmeno3e. Kpoccunroep. buonornueckuii
o NEPpCUUCTIATE U XAPAKTCPU30BATL NECPHUOALI KICTOYHOIO
CMbICI MCHO32 [IUKJIa, CPaBHUBATh UX MEXTy co00il. OMUCHIBATh CTPOEHUE
IpakTHyecKue 3aHATHS: 4 XpOMOCOM,  KapHOTHIIOB  OPraHW3MOB,  CpPaBHHBATh
1. Henenune wierok. Buasl genenus. Craauu MHUTO3a TIPU JEJIEHUU XpOMOCOMHBbIE ~ Habopbl KieTok. CpaBHHBAaTh CTaIMU
KJIETOK KOHYMKA KOPEIIIKA JIyKa. MuTO3a. Paznnuare Ha MHKpoOIpenaparax M pHUCYHKax
2. MonekyasapHblii YpOBEHb OpraHU3alMH >KUBOTO — KOHTPOJIbHAS CTajMi MHUTO3a. PackpbiBaTh OWOJOTMYECKHH  CMBICI
pabora MHTO3A.
Paznen 2. CtpoeHue  GpyHKIUM OPraHU3Ma 20
Tema 2.1. OcHOBHOE cojlepKaHNe 2 PackpeiBath conep:kaHue€ TEPMHHOB U MOHSTHI:
Crpoenue Copep:kanue JIEKIIUH: 2 cuctema, OuolIOTHYECKas  CHCTEMa,  3JIEMEHTHI
OpraHu3Ma MHOroOKJIETOUHbIE OpraHu3Mbl. B3anMOCBS3b OPraHOB M CHCTEMBI CUCTEMBI, CTPYKTYpa OHMOCHCTEMBI, CBOWCTBA KHBBIX

OpraHoB B MHOT'OKJICTOYHOM OPIraHU3MEC. T'omeocras opraHu3ma u €ro
noaacp:KaHue B MpoOHeCCC )KU3HCACATCIIBHOCTH

cucrteM, OOMEH BENIIeCTB, pa3MHOXEHHE, POCT,
pa3BUTHE, HACJIEe/ICTBEHHOCTb, W3MEHYUBOCTb,
pa3apaKuMocCTbh, HEPT03aBUCUMOCTD, YPOBHU
OpraHm3aly Xu3Hu (OuocucreM). XapakTepu30BaTh
MPHUHIAIIEI  OpPTaHU3alid  OMOCHUCTEM: OTKPBITOCTH,
BBICOKAsI YIOPSA0YEHHOCTD, caMOperyIsus,
NEPapXUIHOCTD.




TemaTudeckune eM
OcHoOBHOE coep:xaHue OcHoOBHBIE BU/IbI A1€ATEJIbHOCTH
0JI0KH, TEMBI gac
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1 2 3 4
Tema 2.2. OCHOBHOE cojlep:KaHue 2 PackpeiBath conmepkaHME TEPMHHOB M MOHSTHM:
Dopmbl Coneprkanue JEeKIHU: 2 KJIETOYHBIM  IUKJI,  uWHTepdasza,  peayrIuKaIus,
Pa3MHOKCHUSA CDOpMBI pa3sMHOXEHUSI OpTraHu3MOB. Becmomnoe u II0JIOBOE XpoMOCOMa, KapHuOTHUII, FaHHOHHHBIﬁ, III/II'IJ'IOI/II[HHﬁ
OpraHusmMoB Pa3sMHOXCHHUE. BI/II[BI 0ecCIIoJIoro Pa3sMHOXXEHHUS. TTomoBoe XpOMOCOMHBIfI Ha60p, XpoMaruabl; MUTO3 €ro CTaaAuM:
pasMHoeHHe. ['amMeToreHe3 y HBOTHBIX. CIIEpMATOreHe3 U OOTEHE3. npodasa, meradasa, anadasa, renodasa. OnuceiBarh
CtpoeHue nmoyioBbIX KJIeTOK. OTI0I0TBOPEHUE JKM3HCHHBIN KT KJICTKH, nepeINUCIATh n
XapakTepU30BaTb  IEPUOABI  KJIETOYHOIO  LMKIIA,
CpaBHHMBaTh MX MEXIy co0oi. OnuchkiBaTh CTPOEHHE
XPOMOCOM, KApHUOTUIIOB OPraHU3MOB, CpPaBHUBATH
XpPOMOCOMHBIE HAOOPHI KiIeTOK. CpaBHWBATh CTaIuU
MHTO3a. Pa3nuuars Ha MUKpOIIpenaparax u pucyHKax
cTaauu MHUTO3a. PackpbIBaTh OHONIOTHMUECKHI CMBICI
MHTO3a
Tema 2.3. OCHOBHOE COjlep:KaHue 2 PackpeiBaTh colepKaHHE€ TEPMHHOB M TMOHSTHM:
OnTorenes Conep:kaHue JIEKINH: 2 OHTOTEHE3, OSMOpHOreHe3, 3HWrora, JIpoOJieHue,
pacreHui, NuauBuayanbHOE pa3BUTHE OPraHU3MOB. DOMOpPUOTEHE3 U €ro CTa/uu. OmacToMepsl, MOpYyIa, Onacryna, OnacTonens,
KMBOTHBIX H [TocTaMOpHOHATBHBIN MEePHOI. Cramuu  TOCTAMOPHOHAILHOTO racrtpyia, HeEWpyJa, OpPraHOIEHE3; 3apOJbIIIEBLIE
Ye/10BEeKa pa3BUTHS Y KUBOTHBIX U 4esioBeKa. I[Ipsmoe u HempsiMoe pas3BUTHE. JINCTKU: 9KTOAEpPMaA, Mme3oaepMma, SHTOACPMA,

buonoruueckoe crapenue u cMeprb. OHTOreHe3 pacTeHUI

NOCTAIMOPHOHATILHOE PAa3BUTHE: MPSMOE U HEMPSIMOE
(mmumHOYHOE); MeTamop(do3, Meracropa, MUKpPOCIIOpa,
NBUIBLIEBOE 3€PHO, CIIEPMUU, 3apOAbIIIEBBIA MEIIOK,
IBOWHOE  oriogoTrBopeHue.  OmpenensTh  3Tarbl
SMOpPUOHAIILHOTO PAa3BUTHSI XOPIOBBIX Ha CXEMax W
nmpemnaparax M OMUCHIBATh MPOIECCHI, MPOUCXOSAIINE
Ha Kaxaom odrane. CpaBHUBATh MEPUOJBI OHTOTCHE3a;
npsiMoe 51 HETpsIMOe (JIMYMHOYHOE)
MOCTAIMOPHOHATIFHOE PAa3BUTHUE, 3aPOJIBIIIN YEIOBEKa U
JpYyrux  XOpAoBBIX. OOBSICHATE  OHOJIOTHYECKOE
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3HAYCHHE PA3BUTHUS C MeTaMop(030M; OTPHUIIATEIHHOE
BIIMSIHUE QJIKOTOJIsI, HUKOTUHA U APYTUX TEPATOTCHHBIX
dakTopoB Ha  pa3BUTHE 3apojblllla  YEJIOBEKa.
OnuceIiBaTh MPOIECC JBOMHOTO OIUJIOJOTBOPEHUS Y
LIBETKOBBIX PACTCHUM.
Tema 2.4. OcHOBHOE colep:KaHue 4 PackpeiBaTh comep:kaHME TEPMUHOB M TMOHSTUN: TEH,
3akonomepHoctH | CogepskaHue JEKIHH: 2 TeHOM, TeHOTHUIl, (EHOTHUI, XPOMOCOMBI, aJUICThHBIC
HacjIe10BaHUs OCHOBHBIE TOHATHS T€HETHKH. 3aKOHOMEPHOCTH OOpa30BaHUs ramer. TCHBI (amtenn), FOMO3HUI0TA, rereposurora,
3akonsl . Mengens  (MOHOrMOpUAHOE W IIOJMTHOPUIHOE JOMUHAHTHBIN TIpPU3HAK (T€H), PELIECCUBHBIN MTPU3HAK
CKDCH_[I/IBaHI/IC). B3aHMOﬂeﬁCTBHC TE€HOB (PGH), qucrasa JIMHUA, FI/I6pI/II[. Hepeqncnﬂn, nu
HpaKTl/lquKHe 3AHATH: 2 XapaKTCPpU30BaATb METOAbI TCHCTUKU:
Pemenue 3amau  Ha ompeneneHUEe BEPOSITHOCTH  BO3HUKHOBEHUS TUOPHI0TOTNYECKHUIA, [IUTOTCHETUYCCKHH,
HACJICJICTBEHHBIX TPU3HAKOB NIPH MOHO-, 1, IOJUTHOPUIHOM U MOJICKY/IPHO- ~ I'€HETHYECKHIl;  JOMHUHAHTHBIE U
AQHAIM3UPYIOIIEM CKPEIIMBAHUU, COCTABIEHHE I'€HOTUIHMUYECKHX CXEM pCLECCHBHBIC TNPU3HAKK PACTCHHH M KMBOTHBIX.
CKPCILHBAHHS [lonp30BaTbCsd  IEHETUYECKOM  TEPMHHOJIOTHMEH U
CUMBOJIMKOW Ul 3allUCH TE€HOTHIIMYECKHUX CXEM
CKPCILMBAHHUS
Tema 2.5. OCHOBHOE COjlep:KaHue 4 PackpeiBaTh colepkKaHHE€ TEPMHHOB M TOHSTHM:
CuenuieHHoe Conep:xanue JeKIUM: 2 W3MEHYMBOCTh,  HACJIEACTBEHHAs  U3MEHYMUBOCTb,
HacJIe/IoBaHHuE 3akonsl T. Moprana. CremieHHOEe HacileJOBaHUE I'€HOB, HApPYILIECHUE HEHACIIEICTBCHHAs U3MEHYMBOCTD, MOIU(pUKALMOHHAS
NPU3HAKOB cuenyenusi. HaciaenoBanue nmpu3HaKoB, CHEIJICHHBIX C TTOJI0M M3MEHYMBOCTb,  BapHallMOHHBIA s, BapHaHTa,
HpaKTI/I‘IeCKI/Ie JaAHATHS: 2 BapHallMOHHAaA KpuHBas, IPU3HAK, HOpMa pPCaKlHuHu,
Pemenne 3amad Ha onpeneneHHe BEPOATHOCTH BO3HUKHOBEHUS KOJIMMCCTBCHHBIC W Ka9CCTBCHHBIC — IPU3HAKH.
HACJIC[CTBEHHbIX IPU3HAKOB IIPU  CLEIUICHHOM  HAaclel0BaHHUU, Knaccuduumposars BB H3MEHIHBOCTH U BBISBIATH

COCTaBJICHUEC I'CHOTHIINYCCKHUX CXEM CKPCIIUBAHUA

ux Ouonmormueckue ocobeHHOCTH. - IlepeyncnsaTh
CBOMCTBA  MOMU(DHUKAIMOHHOW  W3MEHYMBOCTH H
OOBACHATH €€ 3HAYeHue JUIsi OpraHu3MoB. Pazmmuarb
KOJIMYECTBEHHBIC U KAaUE€CTBEHHBIC TPU3HAKU; CTPOUTH
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BapUALIMOHHBIN psaa,  BapMalMOHHYIO  KPHBYIO,
BBIYUCIIATH CpEIHEE 3HAUYCHHE MpU3HaKa. - CocTaBiIsTh
POIOCIOBHEIE u pacCcYUATHIBATE BEPOSATHOCTH
HOsBJICHHE 3a00JICBAHMSL.
Tema 2.6. OCHOBHOe coflep:kaHue 6 KnaccudunupoBars BuabI U3MEHYUBOCTU U BBISBISATH
3aKOHOMEpPHOCTH Conep:kaHue JIeKIMH: 2 ux Owuonormdyeckre ocoOeHHOCTH. - [lepeuncnsaTh
HN3MEHIUBOCTH N3MeHYnBOCTh TPU3HAKOB. BUABI M3MEHUYMBOCTH: HACIEICTBEHHAs U CBOMCTBA MOHH(bHKaHHOHHOﬁ U3MCHYHMBOCTH U
HEHACJIEICTBEHHAs. 3aKOH TOMOJIOTMYECKUX PSIOB B HACJIEICTBEHHOU OOBACHATh €€ 3HA4YeHue i1 OopraHu3MmoB. Paznuuars
n3MmenunBoctu (H.W. BaBunos). MyTtannonHast Teopusi '3MEHUUBOCTH. KOJIMYCCTBCHHBIC 1 KAYCCTBCHHBIC MPU3HAKHU; CTPOUTH
Bunapl MyTanuii u npuyuHbBl X BO3HUKHOBEeHUs. KapuoTun yenoBeka. BapHUALMOHHBIH psad,  BapHMAllMOHHYXO  KpHUBYIO,
HacnenctBennbie 3a0oneBanusi 4denoBeka. [e€HHbIE W XPOMOCOMHBIE BBIYMCIIATH CPEIHEE 3HAYCHHUE MPU3HAKa. - COCTaBIIATh
0o0JIe3HU YEJIOBEKA. boneznan C HaCJIEICTBEHHOH POAOCIIOBHBIC u pacCHUThHIBATD BCPOATHOCTH
MIPEeaPacHoIOKECHHOCTDIO. 3HaueHne MEIUIIMHCKON TEHETUKH B HOsIBJICHUE 3a00I€BaHUSL.
HNPEIOTBPAICHUH U JIEYEHUH FeHETHUECKHUX 3a001eBaHNM YeI0BEKA
IIpakTHyecKue 3aHATHS: 4
1. Pemenue 3a1a4 Ha onpeeIeHUE TUIIA MYTALIMK MPU Niepeaade
HACJIEACTBEHHBIX IIPU3HAKOB, COCTABIICHNE TEHOTUIINYECKUX CXEM
CKpeIMBaHUs
2. CrpoeHue u PyHKIIMHM OpraHru3Ma — KOHTpOJIbHas paboTa
Pa3znea 3. Teopus 3BoJIonun 6
Tema 3.1. OCHOBHOE Cojlep:KaHue 2 PackpeiBaTh colep)KaHHE€ TEPMHUHOB M TOHSTHM:
Hctopus Conep:xanue JeKIMH: 2 OBOJIIONUS, TIEPEXOMHBIC (OPMBI, (PHIIOTEHETHYECKHE
3BOJIIOIIMOHHOI0 [TepBoie 3Bomrormonnbie koHenmuu (OK.b. Jlamapk, X.JI. Broddon). pAnel, BUIBI-OHICMUKU, BUIBIPEIIUKTBI,  3aKOH
YuyeHusl. OpomononHass  Teopus Y. JlapBuna. CuHTeTHYecKas TEOpHs 3apOABIIIEBOTO CXOACTBA, OUMOTCHETUYECKHH 3aKOH,
MI/IK[)OZ)BOJI}OIII/IH 3BOJIIOIIMU U €€ OCHOBHBIE ITOJIOKECHHUS. TOMOJIOTUYHBIC u AHAJIOTUYHBIC OpTaHkl,
MI/IKPOBBOJ'IIOL[I/IH. HOHYHSIHI/ISI KaK dJIEMEHTapHas €IUHHUIA 3BOJIIOIHH. PYAUMCHTApPHBIC OpPTraHbl, AaTABU3MBIL. Hepe‘lI/ICJIHTB

I'eneTnueckue OCHOBBI 9BOJIFOITUH. 3J'IeMeHTapHLIC d)aKTOpLI

OCHOBHBIC 3JTallbl Pa3BUTHUSA 3BOJ'IIOI_II/IOHHOI71 TCOPUH.
Xa‘paKTe‘pI/BOBaTB CBUJICTCIILCTBA OBOJIFOIIMHN




(01158

TemaTnueckue eM
OcHoOBHOE coep:xaHue OcHoBHBIE BU/IbI JIEATEJIbHOCTH
0JI0KH, TEMBI gac
OB
1 2 3 4
sBomtonMU. EcTecTBEeHHBIN 0TOOP — HAMPABISIONINI (PaKTOP IBOIIOIIHH. [aJIEOHTOJIOTUYECKUE, ouoreorpaduyeckue,
BunoobpazoBanne kak pe3yabTaT MEKPOIBOIIOINN SMOPHUOTIOTUYECKHE, CPaBHUTEIBLHOAHATOMUYECKHUE,
MOJIEKyIsIpHO-Onoxumudeckue. [IpuBoauTh mpuUMeEps
MepexXoaHbIX (POopM OpraHu3MoB, (UIOTEHETUYECKHUX
PSLIOB.
Tema 3.2. OcHOBHOE colep:KaHue 2 PackpeiBaTh colepkaHWe€ TEPMHHOB M TOHSTHM:
MaxkposBoaonus. | Coaep:xkaHue JeKIHH: 2 MHUKDPO3BOJIIOLIMS, BHUI, KpPUTEpUM BHUZA, apeal,
Bo3sHukHOBEHME H Makpossomonust. @PopMbl 1 OCHOBHBIE HANPABIECHUS MAaKPO3BOJIIOLUN HOMYJISIKSA, TEHO(POHA, MyTalluu, KOMOUHAIIMKA T€HOB.
pPa3sBUTHE KHU3HU (A.H. CeseproB). Ilytn noctwkeHus OMOJIOTMUECKOTO Iporpecca. XapakTepu3oBaTh BUJ( Kak OCHOBHYIO
Ha 3emJie CoxpaHeHHe 6H0p33H006pa3Hg Ha 3emuie. CUCTEMATHYCCKYIO CANHULY u LECJIOCTHYIO
['mnore3sl W Teopuu BO3HUKHOBEHHMs >XHM3HM Ha 3emie. [losBrnenue OMOJIOrNYECKYI0 CUCTEMY. BbIIenars Kputepuu Bujaa
IEPBBIX KIETOK M MX OJBoaonuA. IIpokapuoTel M DyKapUOTHI. (Mopdonornueckui, (busnonornyeckui,
[IpoucxoxkaeHrue MHOTOKIETOYHBIX OpPraHu3MOB. Bo3HHMKHOBeHHE OMOXMMMYECKUH,  T€HETMYECKUH,  DKOJOTMYECKHH,
OCHOBHBIX LIaPCTB 3YKAPUOT reorpadUYecKril) W TPUMEHATH KPUTECPUU  JJIA
ONMCAHUS KOHKPETHBIX BHUIOB. XapaKTepU30BaTh
NONYJIIUUI0 KaK CTPYKTYPHYHO €EIWHUIlY BUIA U
3BOMIIOIMHU. ONHCHIBaTh MOMYJALMI0 O OCHOBHBIM
MOKAa3aTeJIsIM: COCTaB, CTPYKTypa.
Tema 3.3. OcHOBHOe coiep:kaHue 2 PackpbiBath cozmepkaHM€ TEPMMHOB W IOHATHI:
IIpoucxoxaenue Conaep:xaHue JeKIMH: 2 MUKPODBOJIOIMS, BHUJ, KPUTEpUUA BHUIA, apeal,
YeJI0BEKA — AHTpomnosiorusi — Hayka O uesjoBeke. CHCTEeMaTHYeCKOe TOJI0KEHUE TOMyJIALKS, TeHODOH/I, MyTallMi, KOMOWHALMU T€HOB.
AHTPONOICHE3 yesoBeka. CXOJACTBO M OTIMYMS YEJIOBEKA C JKMBOTHBIMU. OCHOBHBIC XapaKkTepu30BaTh BUJ Kak OCHOBHYO
CTaJMU aHTPOIIOTeHE3a. DBOJIOIHS COBPEMEHHOTO YEJIOBEKA. CUCTCMAaTHICCKYIO CAMHUIY u OCJIOCTHYIO
Yenoseyeckne pacbl M HUX €IMHCTBO. BpeMs M myTu pacceneHus OMOIOTHYECKYIO CUCTEMY. BbINENsTh KpUTEpUH BHA
yeqoBeka MO IiaHeTe. I[IpUCTIOCOOIEHHOCTh YeIOBEKa K pa3HBIM (Mopdonoruyeckui, (usronornueckui,
YCIIOBHSAM CPEJIBI OMOXUMMYECKHM, TEHETUYECKHUHM, DKOJOTHYECKUH,
reorpa@uyeckuii) W TPUMEHATH KPUTEPUU  JUIS
ONMCAHMSl KOHKPETHBIX BHJOB. XapaKTepPH30BaTh
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MONYJISIUUI0O KakKk CTPYKTYpPHYIO €IWHUIY BHIA H
sBomOIMK. ONHUCHIBaTh TOMYJSIIIAIO 10 OCHOBHBIM
[IOKA3aTelsIM: COCTaB, CTPYKTYpa.
Pa3nen 4. Dxoorusa 18
Tema 4.1. OcHOBHOE cojiep:KaHHe 2 PackpeiBath conmepkaHWME TEPMHHOB M MOHSTHM:
JKoJIOrnYecKHe Coneprkanue JeKIMH: 2 JKOJIOTHS, TIOJEeBble HAONMIOACHUS, DSKCIIEPUMEHTHI,
(dakTops! u cpeabt Cpensl  oOWTaHWs  OPraHW3MOB: BOJHAs, HA3eMHO-BO3IYyIITHAS, MOHMTODHHI OKPYXXalOUIEH Cpenbl, MOAEIMPOBAHUE,
KU3HN MMOYBEHHAA, BHYTpHOpPraHU3MCHHas. DOU3BUKO-XUMHUYECKUE OKOJIOTHYCCKOC MHUPOBO33PCHUC. Hepe‘II/ICJI}ITB 3aJa4Yun
ocoOeHHOCTH cpea  obuTaHust  opraHuzMoB. [Ipucnocobienus SKOJIOTHH, €€ pasziesibl U CBSA3H C IPYTMMH HayKaMH.
OpraHu3MOB K JKU3HM B pas3HbIX cpenax. lIoHATHE 3KOIOrMYECKOro XapakTepu3oBarh METOBL SKOJIOTHIECKUAX
dakropa. Kiaccudukanus skonormueckux (¢axropos. IIpaBuio uccnenoBanui. ONMCHIBATE JCHCTBUE IKOJIOIUYECKHUX
munumyma FO. JInbuxa. 3akon tonepantnoctu B. lendopna (axropos Ha OpraHU3MBbI. XapakTepu3oBarh
OCOOCHHOCTH  CTPOCHHSI UM  JKU3HEICATCIILHOCTH
pacTeHUi U )KUBOTHBIX PA3HbIX Cpell OOUTaHUS
Tema 4.2. OCHOBHOe cojiepKaHne 4 PackpeiBaTh conepkaHue TEPMHHOB U MOHSTHIL:
Honyasiuus, Conep:xanue JeKIMH: 2 OHOIIEHO3, 9KOCHCTEMA, OHOTreOIIeH03,
coodmiecTBa, DKOJIOrM4ecKas XapakTepUCTHKa BUAA U MOMYISLUU. DKOJIOTHYECKas BUABI-TOMHUHAHTHI, 3KOJIOTHYCCKas HHUIIA.
IKOCHCTEMBI HUIIIA BUAA. DKOJOTUYECKUE XapaKTepUCTUKH momyssinun. CoobiiecTBa XapakTepHu30BaTh OnoneHo3 (COO6HI€CTB0), €ero
U DKOCHUCTEMBI. BUOIIEHO3 U ero CTPYKTypa. CBs3u MEXAYy Opranu3dMamMu BHAOBYIO, HNPOCTPAHCTBCHHYIO U TPO(I)H%CKYIO
B OMOILIEHO3E. CprKTypHLIe KOMIIOHEHTBI 3KOCHUCTEMBI: NPOAYLEHTHI, CTPYKTYPBHBI. OObsCHATD POJIb KOMIIOHCHTOB OuoLeHo3a
KOHCYMEHTBI, peayLeHThl. KpyroBopoT BeUIECTB M NOTOK 3HEPIUU B B MOAACPKAHUM €TI0 CTPYKTYPBI U CYLICCTBOBAHUA Ha
IKOCUCTEME. TpOd)quCKHe YPOBHHU OHpeIIeHéHHOfI TCPPUTOPHUU. OOBSICHSITh
IMpakTHYecKne 3aHITHS: 2 OMOJOTMYECKHI  CMBICI  SPYCHOCTH U JIMCTOBOM

Tpoduueckne nenun u cetu. OCHOBHBIE TOKAa3aTeId SKOCUCTEMBI.
buomacca u mpogykiusi. DKOJOTUYECKUE MUPAMUIBI YUCET, OMOMacChl
u sHepruu. [IpaBuno nupaMu bl SHEpruu.

Mo3auku. CpaBHUBATH KOMIIOHEHTHI OMOILIEHO30B, HUX
BUJIOBYIO, TPOCTPAHCTBEHHYI0O U  TPOMUUYECKYIO
CTPYKTYPBI, CBI3H MEX1Y OPraHU3MaMHU.
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Pemienne npakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX  3aJaHUM 11O
MEPEHOCY BENIECTBA W DSHEPrUM B DJKOCUCTEMAaX C COCTABJICHHUE
TporuecKuX Ienei U mupaMul OMoMacchl M SHEPTUU
Tema 4.3. OCHOBHOE COjIep:KaHue 2 PackpeiBaTh colepkaHHE€ TEPMHHOB M TOHSTHM:
Buocdepa - Coaep:xkaHue JeKINH: 2 OHOIICHO3, DKOCHCTEMA, OMOreOIIEHO3,
rjodanbHast BHOC(bepa — kuBast oOosiouka 3eMiud. PasBurtue MPEACTABIECHUN O BUbI-IOMHWHAHTHI, IKOJIOTHYCCKad HHUIIA.
IKOJIOrHYecKast ouochepe B Tpygax B.M. Bepnaackoro. O6mactu 6uocepsl u ee XapakTepu3oBaTh ~ OHOLIEHO3  (COOOIIECTBO),  €ro
Cucrema KOMITOHEHTEL. JK1BO€E BellecTBo 6H00(1)epLII/Iero Q)yHKuI/H/I. BUJIOBYIO, IPOCTPAHCTBEHHYI0 U  TPO(YUUECKYIO
3aKkoHOMEPHOCTH cymiecTBoBaHUs ouocheprr. OcobeHHOCTH OHMOChEpPhI CTpyKTYyphl. OOBACHATH POJIb KOMIIOHEHTOB OMOLIEHO32
KaK ITOOAIbHON IKOCHCTEMBI. JIMHAMU4eckoe paBHOBeCHE B Orocdepe. B IOAACPKAHWH €ro CTPYKTYpPBhI M CYIICCTBOBAHHA Ha
KpyroBopoTsl BemiecTB ¥ OHOT€OXMMHYECKHUE LMKIBL. [To0anbHbIC OnpeeEHHON TCPPUTOPHH. OOBACHATS
HKOJIOTHYECKHE MTPOOIEMBI COBPEMEHHOCTH OMOJIOTMYECKHI  CMBICII ~ SIPYCHOCTH U  JIMCTOBOM
Mo3auku. CpaBHUBaTh KOMIIOHEHTHI OWOIICHO30B, HX
BUJIOBYIO, TPOCTPAHCTBEHHYI0O U  TPO(UYECKYIO
CTPYKTYPBI, CBSI3U MEXAY OPraHU3MaMHu.
Tema 4.4. OCHOBHOE cojlep:KaHue 6 PackpeiBaTh colepKaHWE€ TEPMHUHOB M TOHSTHM:
Biausinue Conep:xaHue JeKIUM: 2 AQHTPOIIOrCHHAs JKOCHUCTEMA, arpo3KOCUCTEMA,
AHTPONOreHHbIX AHTpOIIOTEHHBIE BO3JACHCTBUS Ha Ouocdepy. 3arps3HEHHUS Kak BUJ ypboskocuctema, 6uopazHooOpasue. XapakTepu3oBaTb
(¢akropoB Ha AHTPOIIOTE€HHOTO  BO3JEHUCTBUA. AHTPOIIOICHHBIE BO3JICHUCTBUA HA arpodKOCUCTEMBI U YPOOIKOCHCTEMBI, 0COOCHHOCTH UX
ouocdepy armocdepy. Bo3aeiictBus Ha ruapocdepy. BozneiictBus Ha nutocdepy. CyImECTBOBAHHS. IIpuBoxUTH MIPpUMEPBHI
AHTpPOTIOTEHHBIE ~ BO3JCUCTBUSI HAa  OWMOTHYECKHE  COOOIIECTBA. AQHTPOIIOTEHHBIX ~ DKOCUCTEM  CBOE€H  MECTHOCTH,
VYrnyOneHHO  UM3y4daloTCs  OTXONbI, CBSI3aHHBIE C  OMNpeAeNIeHHOM ONHKCHIBATH ~HMX BHJIOBOM COCTaB M  CTPYKTYpY.
npodeccueit/crienuanbHOCThIO CpaBHUBaTb COCTaB U  CTPYKTYypy HPUPOAHBIX
HpaKaneCKne 3AHATHUS: 4 OKOCHCTEM W  arpod3KOCHUCTEM, arpodKOCHCTEM H
1. Omnpenenenne n3meHunBocTH. [locTpoeHne BapuaimOHHON KPUBOM. ypOosKOCHCTEM
2. Otxompl IIPOU3BOJICTBA. Ha OCHOBE (benepanbHOTO
KJIACCU(UKAIIMOHHOIO _ KaTajora _ OTXOJOB _ ONpeNessiTh _ Kiacc
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OMACHOCTU OTXOJIOB; arperaTHOe COCTOSHUE U PUBUUYECKYIO0 OopMy
OTXOJIOB, 00Pa3yIOIIHMXCS Ha padOYEM MECTE.
Tema 4.5. OCHOBHOe cojlepKaHNne 10 PackpeiBath conep:kaHue€ TEPMHHOB U MOHSTHIL:
Bausinne Conep:xaHue JeKIMH: 2 SKOJIOTHsI, TIOJIEBbIE HAONIONEHUS, DKCIIEPUMEHTHI,
COMAJIBHO-IK0JIO | 310pOoBhe W €ro cocrapiswomme. @DakTopbl, TMOJOKHUTEIbHO U | 2 MOHMTODHHI OKPYXXalOUIEH Cpenbl, MOAEIUPOBAHUE,
T'HYEeCKUX OTPHULATEIBHO BIHUAIOIIME HA OpraHu3M YeJIOBEKa. HpoGﬂeMa OKOJIOTHY€CKOC MHPOBO33PCHHUCE. Hepeqncnmb 3a1a4n
(akTopoB Ha TE€XHOT€HHBIX BO3/IEHCTBUI HA 37J0POBbE YENIOBEKA (IEKTPOMArHUTHBIE OKOJIOTHH, €€ paszielsbl U CBSA3H C IPYTMMH HayKaMH.
3A0POBLE nonsi, ObITOBas XWUMHUSA, U30BITOYHBIC WIYMBI, pagvalusg H T.IL). XapaKkTepu30BaTh MCTOAbI 9KOJIOTMYCCKHUX
YyeJI0BEKa Apnantaniisi opraHu3Ma 4YesioBeka K (aKTopaMm OKPYKAIOIIeH Cpeibl. nuccnegoBanuii. OnuceBaTh JEHCTBHE DKOJIOTHUYCCKHUX
[Tpuniunbel  GOpMHPOBAaHUS — 3A0POBHECOCPETAIOIICTO  ITOBEIACHUS. (axropos Ha OpraHu3MBbI. XapakTepHu3oBaTh
dusnueckast axkTUBHOCTL H 3JI0POBBE. buoxuMmuyeckue aciekThl 0COOEHHOCTHU CTPOCHUS H  KU3HCACATCIIbBHOCTH
panMoOHaJILHOTO MUTAHUS paCTeHI/Iﬁ H )KUBOTHBIX PA3HBIX CPCa obuTanHwus.
IIpakTHYecKHe 3aHATHS 8

1. «YMmcTBeHHas paboTociocoOHOCTh». OBNaZeHIEe METOJaMHU
ompeeeHus oKazareaeii yMCTBEHHOM pabOTOCIIOCOOHOCTH,
00BSICHEHHE MOTyYCHHBIX PE3YJILTATOB U (OPMYIUPOBAHKE
BBIBOJIOB (ITMCBMEHHO) C MCII0JIb30BAHUEM HayUHbIX MOHSITHH,
TEOPUM U 3aKOHOB.

2. «BnusHue abnotnueckux (pakTOpoB Ha YEJIOBEKA (HU3KHUE U
BBICOKHE TEMIIEPATyphl)»

N3yyeHne MexaHHW3MOB aJamnTalid OpTaHW3Ma 4YesIOBeKa K HU3KUM U

BBICOKMM TeMmIeparypaM H OOBSICHEHHE MOTYYEHHBIX PE3yJabTaTOB U

dbopMmyupoBaHUEe BBIBOJIOB (ITMCHMEHHO) C MCIOJIB30BAHMEM HAy4YHBIX

MOHATHUH, TEOPUI U 3aKOHOB

3. TIpodeccnoHanbHO-OPHEHTUPOBAHHOE MPAKTUYECKOE 3aHATHE Ha
OmpeeNiecHue  TPUTTEPOB  CHIDKAIOIIUX  pabOTOCIOCOOHOCTb,
Ompe/ieJICHUE HEOOXOAMMBIX YCIOBUU TPy/a JUIS OCYIIECTBICHHS
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npodeccuoHaNbHON NesTenbHOCTH. [loaroToBKa co0OIIEeHI B BIIE
pedepara.
4. TeopeTHuecKHe aCIEKThl KOJIOTUN — KOHTPOJIbHAsL paboTa
Pa3znes S. buoJsiorusi B ;KusHu 8 PackpeiBaTh colepkaHHE€ TEPMHHOB M TOHSTHM:
Tema 5.1. OCHOBHOeE cofep:KaHue 12 OHOIICHO3, HKOCHUCTEMA, OMOreOIIEHO3,
buorexnonornu B | Cogep:kanue JJeKIHH: 2 BHJIbI-TOMUHAHTBHI, JKOJIOTHYeCKast HMIIIA.
JKU3HH KaXKIA0Tr0 buorexHonorus kak Hayka ¥ mpou3BoACTBO. OCHOBHBIC HAmpaBJICHHS | 2 Xapakrepus3oBaThb ~ OMOLIEHO3  (COOOIIECTBO),  €ro
COBpEeMEHHOU OnoTexHomoruu. Metoabl OuorexHonoruu. OOBEKTHI BUJIOBYIO, ~MPOCTPAHCTBEHHYIO M TPOPUYECKYIO
OMOTEXHOJIOTUH. OJTHKA OHOTEXHOJIOTMYECKHX U TIEHETUYECKHX CTPYKTYpbl. OOBACHATH POJIb KOMIIOHEHTOB OHOLICHO32
skcniepuMeHToB. [lpaBuina monmcka © aHanu3a OHOIKOJIOTUYECKON B INOJJICPKAHNH €TI0 CTPYKTYPhI M CYIICCTBOBAaHMA Ha
nH(}OpMaIMU U3 Pa3IMYHBIX UCTOYHUKOB (Hay4YHass W y4eOHO-HaydHas OnpeaeneHHON TCppUTOpUMN. OObsICHATH
JIUTepaTypa, CpeAcTBa MaccoBOM uHpopManuu, ceTh MHTepHeT u OMONIOTMYECKUI  CMBICH  SIPOCTHOCTH M JIACTOBOM
JpyTHE) Mo3auku. CpaBHUBaTh KOMIIOHEHTHI OWOIICHO30B, HX
IlpakTHyeckne 3aHATHS: 10 BHIOBYIO, ~MPOCTPAHCTBCHHYIO M TPOPHYCCKYIO

1. Keiicbl Ha aHanu3 uMHGOpPMAUMU O HAYYHBIX JOCTHKCHHSIX B
00J1aCTH TEHETHUYECKUX TEXHOJIOTUHM, KIIETOUHON WH>KEHEPHH,
nuiieBbix Ouorexnonoruii. [lonroroska pedepara.

2. Pa3BuTHE MPOMBIIIJICHHON OMOTEXHOJOTHH U ee IPUMEHEHUE B
JKU3HU YeJIOBEKa, MOKMCK W aHalIu3 MHGOPMAIUU U3 Pa3IMYHBIX
HMCTOYHUKOB (HayuHas W yuyeOHO-Hay4yHas JIUTepaTypa, CpeAcTBa
MaccoBoi nH(popMmanuu, cetb MaTepHeT u npyrue). [logroroBka
IIPE3EHTALNH.

3. DTuuecKkue acmeKThl Pa3BUTHUsI OMOTEXHOJIOTHH W MPUMCHCHHE
WX B JKU3HHM 4YeJIOBEKa, MOWUCK W aHamu3 WHPOpMAIUH U3
pa3IMYHbIX  WCTOYHMKOB  (HaydyHas H  y4yeOHO-HayudHas
JUTEpaTypa, CpeAcTBa MaccoBoi MH(popManuu, cetb MHTepHeT
u npyrue). IloaroroBka npakTH4eckoro 000CHOBaHUS.

CTPYKTYPBI, CBA3U MEXAY OpraHU3MaMu.
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4. PasButHe OMOTEXHOJIOTHU C IPUMEHEHUEM TEXHUYECKUX CUCTEM
(Ouounmxkenepusi,  OmouHdopmaruka, OHMOHMKA) M  UX
MPUMEHEHNE B JKU3HH YeJIOBEeKa, OUCK U aHalu3 MHQPOpMAIHH
W3 Pa3IUYHBIX HMCTOYHUKOB (Hay4yHass MW y4eOHO-HaydHas
JIUTepaTypa, CpeacTBa MaccoBod mH(popMaiuu, ceTh MHTepHeT
U IpyTHe)
5. 3ammTa Kelica
IIpomexyTouHas
arrecramus no | 3ayer
AUCHUIIJINHE
Bcero: 80




4 YCJIIOBUA PEAJIM3ALINHU YYEBHOI'O HNPEAMETA
BHNOJIOTUA

4.1 TpeGoBaHus K MaTepHAJIbLHO-TEXHHYECKOMY 00ecIe4eHN 0
Peanuzamus ydeOHOro mpeamera Owonorusi TpeOyeT Hamwuus y4eOHOTO
KaOUHeTa OMOJIOTHH U DKOJIOTHH.

O6opynoBanne y4eOHOTO KaOWHeTA:

— MOCAJI0YHBIE MECTA IO KOJIMYECTBY O0YUaIOIINUXCS,

— pabouee MeCTO TpernoaBarels,

— y4eHHUYECKas J0CKa,

— KOMIUJICKTHI TUTAKaTOB,

— HaTypalibHbIE OOBEKTHI ISl MPOBEACHHS MPAKTUYECKUX W JIA0OPAaTOPHBIX
pabot (cemeHa, repOapuu, pacTeHUs, KOJUICKIIUU U T.II.),

— Ha0Op pEeaKTUBOB U JIA0OPATOPHOU MOCY/ABI JJIsl OTBITOB,

— noco0us 1151 1a00paTOPHBIX padoT,

— CIIpaBOYHBIC MOCOOUS, TUIAKTHUCCKUE MaTepUaIIbI,

— pa3gaTouHbIi Marepuai B BUJE TaOIuII.

TexHuueckue cpeacTBa O0yUEHUS:

— KOMIIBIOTEP C JTULEH3MOHHBIM IIPOIPAMMHBIM 00€CIIEUEHUEM,

— MEIUANpPOEKTOp,

— BIIEKTPOHHBII MUKPOCKOII ¢ KOMIUIEKTOM T'OTOBBIX MUKPOIIPENAPaToB,

— MPE3EHTALIMH C OIBITAMH,

— OnbnuoreuHbIil (HOHA ¢ NEUaTHBIMU U IEKTPOHHBIMU 00pa30BaTEIbHBIMU U
MH(POPMAIIMOHHBIMH PECYpCaMH, PEKOMEHJOBAaHHBIMHU Ul HCIOJIb30BaHUS B
00pa30BaTeIbHOM MPOIIECCE, HE CTapIIE MATH JIET C MOMEHTA U3JaHHs.

4.2. IlepeyeHb HOPMATHBHBIX MPABOBbIX JIOKYMEHTOB, OCHOBHOM U
JAOMOJIHUTEJIbHOU Yy4eOHOWl JMTeparypbl, HeO0XOOMMOUW /Jf OCBOEHUS
Y4eOHOro npeaMera OMoJIOTHsl.

OCHOBHBIC HCTOYHUKH:

- buonorus 10 xnacc. ba3zoBelit ypoBeHs.: yue. s 00111e00pa3oBar.

opranuzanuii/Ilaceanuk B.B, Kamenckuii A.A., PyonioB A.M. u np./Ilox pen.

[Taceunuka B.B. — 4-e u3a., crepeorun. - Mocksa: IIpocsemenne, 2023, —
224c. ISBN: 978-5-09-071716-8

- buonorus 11 knacc. ba3oBbiii ypoBeHb.: yue0. 1 00111e00pa3oBar.

opranuzanuii/Ilaceanuk B.B, Kamenckuii A.A., I'anontok 3.I" u ap./Ilox pen.

[Taceunuka B.B. — 4-e¢ u3a., crepeorun. - Mocksa: IIpocsemienne, 2022, —
272c. ISBN: 978-5-09-071891-2

I[OHOJ'IHI/ITCJ'H:HBIC HUCTOYHUKU:



- O6yxoB, Imutpuii KonctantuHOBUY. brojorus: KiIeTku U TKaHU. Y4eOHoe
nocooue [ns CIIO/Epemuenko O.3. — 4-e wu3n.. mep. u jgon. — Mockaa:
M3narensctBo FOpaiit, 2022. — 291. — (IlpodeccuonanpHoe oOpa3oBaHHE). —
ISBN978-5-534-07499-4.

- Epemuenko Onbra 3uHoBBeBHA. buosorus: yuenue o 6uochepe. YueOHoe
nocooue [nsa CIIO/ Epemuenko O.3. - 4-¢ m3a.. mep u jgom. — Mockga.
WznarensctBo FOpaiit. 2023. — 236 — (Ilpodeccuonansroe oopazoanue). — [ISBN
978-5-534-10183-6

4.3. IlepeyeHb NPOrpaMMHOIO oOecnevyeHHsi, MPoGeCcCHOHAJIBHBIX 0a3
JTAHHBIX, HH(OPMATMOHHBIX CIPaBOYHBIX cucTeM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTn «HTEepHET», HeOOXOAUMBIX
JJI51 OCBOEHHS Y4eOHOr0 mpeaMeTa 0MoIorust

- Jluniensnonnoe mporpammuoe obecrnedenne: Microsoft Office Word

2013/2007 Microsoft Office, Excel 2013/2007 Microsoft Office, Power Point

2013/2007

- UnTepHeT-pecypcsl

1. http://www.iprbookshop.ru/ InexkTpoHHO-OMOIMOTEUHAS] cCUCTEMA.

2. www.sbio.info (Bcst 6uomnorus. CoBpeMeHHast OMOJIOTHS, CTaThH, HOBOCTH,

OnonMmoTeKa).

3. www.window.edu.ru (EgmHoe oxHO pgocTyma K o0Opa3oBaTelbHBIM
pecypcam

WNuTtepHeTa o OMOIOTHH).

4. www.5ballov.ru/test (Tect 1151 aOUTYpHEHTOB 110 BCEMY IITKOJILHOMY KYPCY

ouosorun).

5. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHUKAIITMOHHBIE BUKTOPHHBI
110 OMOJIOTMH — KOJIOTHH Ha cepBepe BopoHekckoro yHuBepcurera).

6. www.biology.ru (buonoruss B OtkpbiToM Kojuiemke. CalT COAEpPKUT
AIEKTPOHHBIN yueOHUK 110 Ononorun, On-line TecTsI).

7.www.informika.ru (OneKTpOHHBIN y4eOHHK, OOJBIION CIHUCOK WHTEPHET
pecypcoB).

8. www.nrc.edu.ru (buonornueckas kapruHa mupa. Pazmen koMmbrOTEpHOTO
y4yeOHHKa, pa3paboTaHHOrO B MOCKOBCKOM TOCYJIapCTBEHHOM OTKPBITOM
YHUBEPCUTETE).

9. www.kozlenkoa.narod.ru ([{mst TeX, KTO y4UTCSl CaM U yUUT APYTHX; OYHO U
JUCTAHIIMOHHO, OHWOJIOTHUH, XUMHUHU, JpPYruM mnpeaMeram). www.schoolcity.by
(buonorus B Bonpocax v OTBETax).

10. cchgeu.ru/university/library/dostupnye-ebs —3nekTponHas 6ubauoTeka

11. https://www.elibrary.ru/defaultx.asp - anexkrponnas Oudnuorexa.



4.4. Oco0eHHOCTH peajau3alu¥ Y4eOHOro mnpeaMera OHOJOTHUS AJs
0o0y4yaImmuxcsi W3 YUCJIa MHBAJIUIOB U JMI € OrPAHMYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI.

[Ipu oOy4yeHMM JUI] ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSMHU 3]I0POBBS,
MpeayCMaTpUBACTCs UHIUBUIYAIbHBIN rpaduk 00ydeHUsI.

NuBanuael ¥ JMIIa ¢ OTPAHUYEHHBIMU BO3MOXHOCTSMH 37I0POBBSA
oOecrnieueHbl MEYaTHBIMU U DJIEKTPOHHBIMU 00Opa30BaTEIbHBIMU pECypcaMH B
dbopmax, aanTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBBSI.

JIns ocyniecTBiICHHs] MPOUEAYP TEKYIIEro KOHTPOJS YCHEBAEMOCTH U
MPOMEXKYTOUHOU aTTeCTAlMU OOydYarolIuXxcsi, Co3AatoTcs (POHABI OLEHOYHBIX
CPEICTB, aJaNTHUPOBAaHHBIE [JI1 HWHBAIUIOB U JHI[ C OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBbSI M TO3BOJIAIONIME OLICHUTh JOCTHUKEHUE UMU
3aIJIAHMPOBAHHBIX B OCHOBHOW 0Opa30BaTeIbHONW MPOrpaMMe pe3ysibTaToB
oOydeHus ¥ ypoBeHb C(HOPMHUPOBAHHOCTU BCEX KOMIIETCHITUH, 3asBJICHHBIX B

o0pa3oBaTebHON MTporpamMmme.

5 KOHTPOJIb U OIIEHKA JJOCTHXEHHI PE3YJILTATOB
OCBOEHUSA YYEBHOI'O ITPEIMETA - BUOJIOT' US1.

KoHTponb U oOIeHKa pe3yabTaroB OCBOCHUS y4eOHOTO MpeaMeTa
OCYILIECTBIISIETCS IpenojaBaresieM B Iporecce oOyudeHusa. JlocTwxeHue
JUYHOCTHBIX PE3YyJIbTaTOB OILICHUBAETCS HA KA4eCTBEHHOM ypoBHe (0e3
ormeTkHu). ChOpMHPOBAHHOCTH METANMPEAMETHBIX U TPEIMETHBIX YMEHUU
OIICHUBAETCS B Oajlax B MPOIECCE BHIMIOJIHEHUS OCHOBHBIX BUJIOB yueOHOM
NESTENLHOCTH OOYyYaroluXcs, TECTUPOBAHUS, BBIMOJHEHUS OO0yYaroUuMUCs
CaMOCTOATENILHON  paloThl, MO pe3yabTaraM TEKyIIeT0 KOHTPOJS U
MIPOMEXKYTOUHOM aTTeCTAIUU.

OueHka pe3yabTaTtoB
(dbopmBI 1 METO/IBI)

PesynbraTsl 00ydeHus

JIMYHOCTHBIE PE3VYJIbTATBI JInuHOCTHBIE pE3yJbTaThI
OCBOCHHMs mpeamera «bHOJOrus» NOCTUTAIOTCS B €IUHCTBE
yueOHOI M BOCIUTATENbHOMN EATENIbHOCTH B COOTBETCTBUU C
TpaJuLIMOHHBIMU POCCUICKUMHU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMU M JIyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH,
NPUHATHIMU B OOIECTBE MPAaBUIAMH M HOPMAaMU TOBEJICHUS U

JIMYHOCTHBIE PE3YNILTaThI
OCBOCHUS yueOHOTO
npeaMera «buomorus»
JIOJKHBI OTpakaThb
TOTOBHOCTH nu
CIIOCOOHOCTH

CIIOCOOCTBYIOT IpOLIECCaM CAMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpa3BUTHUSA, PASBUTHA BHYTpeHHeﬁ o3I JIMYHOCTH,
MaTpUOTU3MA, YBAXXEHUS K 3aKOHY U IIPAaBOIOPSIKY, YETOBEKY
TpyZa H# CTaplIeMy IIOKOJICHHUIO, B3aMMHOIO YBa)XCHWUH,
OEpeXKHOr0  OTHOUIEHHMSI K KYyJbTYpHOMY HacleAMi0 M
TpaguLUsM  MHOTOHAallMOHAJIbHOTO  Hapona  Poccuiickon
denepanuy, IpUPOE U OKPYKAIOLIEH cpese.

00yJarommxcs
PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOM
BHYTpEHHEN MO3ULIMEN
JIMYHOCTH, CHCTEMOM
IIEHHOCTHBIX OpPUEHTAIIUMH,
MMO3UTUBHBIX BHYTPEHHHUX
YO IEHUH,




COOTBCTCTBYIOIIUX
TpaaUuIUOHHBIM
LIEHHOCTSAM  POCCHHCKOTO
olmiecTBa,  paclIUpeHHe
KHU3HCHHOTO OIIbITa u
OIlbITa JC€ATCIBbHOCTH B

mpouecce peanuzanuu
OCHOBHBIX  HalpaBJICHUN
BOCIIUTATEIbHOMN

nestenbHocTU. Ha onenky
HE OLIEHUBAETCS.

METAIIPEAMETHBIE PE3VJIbTATBI

OBHaI[eHI/Ie YHHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU HeﬁCTBHHMHI

1) ba3oBbIMU JTOTHYECKUMH IEUCTBUSIMU.

2)ba3oBbIMU UCCIEAOBATETLCKUMU JICUCTBUSMU.

3) Pabotoii ¢ nundopmaruei.

B mpouecce
OIICHUBAHUS
MPAKTUYECKUX  3aHIATUU
myTeM CYMMUPOBaHHUS
0a/uI0B M BBIBOJA OOIIETO
MPOIICHTA OCBOCHHS
HaBbIKA, 3HAHUS, YMCHHS
pH BBIIOJIHCHUH
COOTBETCTBYIOIINX
JEUCTBUI IIO0 IIOCTAHOBKU
HeJe, BBIIOTHEHUH
pacyeTos, OITBITOB,
BBIOOpA
COOTBETCTBYIOIIETO
MPaKTUYECKOTO JICHCTBUS
U MeToaa, (HOpMyTUPOBKH

BBIBOJIA, aHaju3a 5
pE3yIbTaTOB
HCCIICIOBAHMSL.
OrneHuBarOTCS CyMMOU
0aJuIoB u BBIBOJA
MPOIIEHTAa OCBOEHUS C
COOTBETCTBYIOLIEH

OLIEHKOM INpPU OLICHUBAHUU
NPaKTU4YeCKO  paboThl,
paboTel B Tpynmax mpu
peneHnn Kelica,
MOJIFOTOBKH pedepara,
JIOKJIana,  Ipe3eHTaluH,
COOOIIIeHU.

OgnazieHre yHUBEPCATbHBIMH KOMMYHUKAaTUBHBIMU
y4eOHBIMH JICHCTBUSMH OLICHUBACTCS MPH OpraHU3aLUuU
OOIIIEHUS ¥ COBMECTHOMW AEATEIbHOCTH 00yYaromuXcsl.

OneHuBaroTcsi CyMMOM

0aJuIoB u BBIBOJA
MPOIIEHTAa OCBOEHUS C
COOTBETCTBYIOLIEH

OLIEHKOM IPU OLICHUBAHUU
CaMOCTOSITEJIbHON paboThI




B Ipynmax BO
TEKYILEro KOHTPOJIA.

BpeMs

OBnazneHne yHUBEPCATbHBIMU PETYISITUBHBIMU YUYEOHBIMU
NEUCTBUSIMU:
1) Camoopranuzarius,
2) CaMOKOHTpOIIb,
3) [Ipunsitue ceds U APYTUX.

OueHuBaOTCA CyMMOM
0aJI0B U BBIBOAA
MIPOLIEHTA OCBOCHUS C
COOTBETCTBYIOLIEH
OLICHKOM MPU OLIEHUBAaHUU
CaMOCTOSITENILHOUN paboThI
BO BpeMs TEKYIIIETOo
koHTpois. Kpome toro,
YYUTHIBACTCSI IPU
CYMMHUPOBaHUU 0AJIJIOB
IIPH OIICHUBAHHUH
pedepara, Ipe3eHTaInN B
OTOBapUBAEMBIC CPOKH.

[MPEAMETHBIE PE3VJIbTATBI

1) chopMUpOBaHHOCTH 3HAHUI O MeCTe U PO OHOJOTHH B
CUCTEME €CTECTBEHHBIX HayK, B ()OPMHPOBAHHH COBPEMEHHOM
€CTECTBEHHOHAyYHOW KapTUHbI MHUpa, B TO3HAHUU 3aKOHOB
IPUPOABI u peuieHun KU3HEHHO BaYKHBIX
COLIMAIIBHO-OTUYECKUX,  DKOHOMHUYECKHX,  JKOJOTMYECKUX
npoOjeM 4YeloBEeYeCTBa, a TAaKKE B PEIICHUH BOIPOCOB
paAIMOHATILHOTO  MPHPOJOINONB30BaHUS;, B (HOPMUPOBAHUU
[IEHHOCTHOTO OTHOIICHUS K MPHPOJE, OOLIECTBY, YEIOBEKY; O
BKJIQJIE POCCHMCKHX M 3apyOeXHBIX YYEHBIX - OHOJIOTOB B
pa3BHUTHE OWOJIOTHH,

2) yMeHHE BIAEeTh CHUCTEMOW OHOJOTUYECKUX 3HAHUH,
KOTOpast BKIIOYAeT: OCHOBOIIOJIATAIONINE  OHOJIOTHYECCKHUE
TEPMUHBI U TIOHATHS (KU3HbB, KJIIETKA, TKaHb, OPraH, OPTaHu3M,
MOMYJISIUS, JKOCHCTeMa, OWoIeHo3, Ouocdepa;
MeTaboIM3M, TOMEOCTa3, KIETOUYHBIH MUMMYHHUTET, OMOCHHTE3
Oenka, OHOMOMMMEPHI, JUCKPETHOCTb, CAMOPETYIISIUS,
CaMOBOCIIPOM3BE/ICHNUE, HACJIEICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT M Pa3BUTHE); OHOJIOTHYECKHUE
teopun: kierouHas teopus T. IlIBanna, M. Ilneinena,
P.BupxoBa; ki1oHaiIbHO-CeNeKTUBHOrO uMMyHuTeTa [1. Dpiux,
N.N. MeuHnkoBa, XpOMOCOMHasl TEOPUSI HACJIEICTBEHHOCTH T.
Moprana, 3axkoH 3apogeimeBoro cxoacta K.  bapa,
3BOJOIMOHHAsA Teopuss Y. [lapBuHa, CMHTETHYECKas TEOpHUs
3BOJIONMHU, Teopusi aHtponoreHesa Y. J[lapeunHa; Teopus
ouoreorieHo3a B.H. CykaueBa; ydyenuss H.M. BaBumosa - o
Hentpax wMHOrooOpasusi M NPOUCXOKACHUS KYIBTYPHBIX
pacrenuii, A.H. CeBepuoBa - 0 NyTIX U HaIpaBICHUIX
sBomoiui, B.M. Bepnaackoro - o Ouocdepe; 3aKoHBI
(emnHOOOpA3Hsl MOTOMKOB MEPBOTO MOKOJICHUS, PACIICIUICHUS
NPU3HAKOB, HE3aBUCHMOIO HACIENOBaHUS MpuU3HAKOB [.
Menpgens, CLUEIJIEHHOTO  HAclelOBaHUs [PU3HAKOB U

BHI,

KoHTposib u omeHka
MPEIMETHBIX PE3yJIbTaTOB
OCBOCHHUSA
o011e00pa3oBaTebHOMN
JUCIIATUTAHBI
pacKpbIBAIOTCS
JTUCITUTUIMHAPHBIE
pe3yIbTaThI,
HampaBlieHHBIC Ha
dbopmMupoBaHue OOMIMX U
podeCcCHOHATBHBIX
KOMITETCHIU I
pasnenam u
COZICpKAHUS
Marepua’a.

K dopmam u metomam
OLICHKH pe3yNbTaToB
OTHOCHIT: 3aI0JTHCHUE
TaOIHIL, COCTaBJICHUE
nuarpaMM, (ppoHTaTBHBIH
orpoc, COCTaBJICHUE
ioccapusi, JUKTAaHT 10
OTIpeNeNICHUsIM, TEeKYIIue
TECTHI, HaICaHue
MPAaKTHYECKUX U clada
MIPOMEKYTOYHOTO
KOHTPOJISL B COOTBETCTBUU
C TeMaMU B COOTBETCTBHH
C
KaJICHIapHOTEMATHYE CKUM

uepes

o
TEMaM
y4eOHOTr0




HapylleHus1 cuerieHus: reHoB 1. Moprasa; roMOJI0ru4ecKux
pAnoB B HacieACTBeHHOW wu3MeHunBoctu H.M. Basunosa,
reHetTudeckoro paBHoBecus Jlx. Xapau u B. Baitn6epra;
3apossimeBoro cxonctsa K. bapa, OMOreHeTHYecKoro 3akoHa
3. Tekkens, ®. Mromnepa); npuHUUNBI (YUCTOTHI TaMeT,
KOMIUIEMEHTapHOCTH); npaBwia (mMuHumyMma lO. Jlubuxa,
9KOJIOTUYECKON MUpaMuAbl uuced, OMOMacchl M SHEPrun);
runore3bl  (koauepBarHod AWM. OmnapuHa, NEpPBUYHOTO
oyneona J[x. Xonneiina, mukpochep C. dokca, T. Yek); 3)
BJIaJICHUE CUCTEMOW 3HaHHM 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHMSI, UCIOJIb3YEMbIX B OMOJIOIMYECKHX HCCIIEIOBAaHUAX
KUBBIX OOBEKTOB U DSKOCUCTEM (OMHCaHHE, HU3MEPEHHUE,
poBeJeHHE HaOMIOACHUI); CTOCO0AMU BBISIBICHUS M OLIEHKH
AHTPONOTEHHBIX U3MEHEHUI B Mpupone; 4) yMeHHUE BBIIEIATh
CYLIECTBEHHBbIC TPU3HAKH: CTPOCHHUS BUPYCOB, KIETOK
MPOKAPHOT M 3YKAPHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHu3MOB, BHJIOB, OMOT€OLI€HO30B, SKOCUCTEM U OHOChephl;
CTPOEHHUSI OPraHOB U CUCTEM OPraHOB PacTEHUH, )KUBOTHBIX,
YeJI0OBEKA; MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINUX B
opraHusmax pacTeHui, JKUBOTHBIX u YeJI0BEKA;
OMOJIOTMYECKNX MPOIECCOB: 0OMEHa BEIIeCTB (MeTabOoIn3M),
UHPOpPMAIlM W TPEBpALCHUS  DHEPTUu,  OpOKEHHS,
aBTOTpOPHOTO M TeTepoTPO(HOrO0  TUMOB  NIHUTAHUA,
(oToCHHTE3a U XEMOCHHTE3a, MUT03a, Meii03a, raMeToreHesa,
sMOpHoreHesa, OCTAMOPHOHAIILHOTO pa3BUTHS,
Pa3MHOXKEHHS, HWHIAUBUAYAJIbHOTO  pa3BUTHUS  OpraHu3Ma
(oHTOTEHE3a), B3aMMOJICHCTBUS T€HOB, T€TEPO3UCA; ACHUCTBUI
HCKYCCTBEHHOI'0 0TOOpa, CTaOMIM3UPYIOLIETro, JBHXKYILEro U
Pa3phIBAOILETO €CTECTBEHHOIO 0TOOpA; aIoNaTpUuecKoro 1
CUMIATPUYECKOT0 BUA000pa30BaHMsl; BIUSHUS ABUKYIINX CHII
9BOJIIOLIMM Ha TeHO(OHA MOMYNALUU; HPUCIIOCOOICHHOCTH
OpraHM3MOB K cpene OOMTaHUs, YepeOBaHUS HarpaBIeHHA
9BOJIIOLIMM; KpPYrOBOpPOTa BELIECTB U IOTOKAa HHEPrUH B
JKOCHCTEMaX; 5) YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXKIY
CTpO€HHEM | (QYHKUHUSAMU: OPraHOMJIOB, KJIETOK pa3HBIX
TKaHed, oOpraHamMM ¥ CHCTEMaMU OpraHoB Yy pacTCHMIA,
JKUBOTHBIX M YEJOBEKa,; MEXIy JTamaMu OOMeHa BEIIECTB;
JTalamMM  KJIETOYHOIO IMKIAa M  JKA3HEHHBIX LUKIOB
OpPraHu3MOB; dTalaMu YMOPHOHAILHOTO Pa3BUTHS; TCHOTHIIOM
U (GeHoTHnoM, (QeHOTUrIoOM M (aKTOpaMu cpelbl OOUTAaHWUS;
IIPOLECCAMU 3BOJIIOLMH; JBHUKYLIMMH CUJIaMU aHTPOIIOT€HE3a;
KOMIIOHEHTaMH Pa3JIMYHbIX IKOCUCTEM U MPHUCIIOCOOICHUAMU
K HHUM OpraHu3MoB; 6) yMEHHE BBISBISTh OTIMYUTEIIbHBIE
NPU3HAKU JKUBBIX CUCTEM, B TOM 4YHCII€ TPUOOB, pacTEHHII,
KUBOTHBIX M YEJIOBEKa; MPHUCIOCOOIEHHOCTh BUJOB K CpEIe
oOuTaHusi, aOMOTMYECKUX U OMOTUYECKUX KOMIIOHEHTOB
9KOCHCTEM, B3aUMOCBS3€H OpraHU3MOB B COOOLIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHH B SKOCUCTEMAX CBOEM MECTHOCTH;

IUTAHOM U  OILICHOYHBIMH
MarepHuaJaMu 1o
y4eOHOMY TIPEMETY.




7) yMEHHE WUCHOJIb30BaThb COOTBETCTBYIOLIUE apryMEHTHI,
OMOJIOTUYECKYI0  TEPMUHOJOTMIO M CHMBOJHMKY  JJIS
JI0Ka3aTebCTBa poacTBa OpraHU3MOB pa3HBIX
CUCTEMATUYECKUX TPYII; B3aUMOCBA3M OPraHU3MOB U CpEJIbI
oOWTaHUs; EIMHCTBA YEJIOBEYECKUX pacC; HEOOXOIUMOCTH
3I0pOBOTO 00pa3a KU3HU, COXpaHEHHs pa3HOOOpa3usi BUIOB U
9KOCHCTEM, KaK YCJIOBHUSl COCYIIECTBOBAHUS NPUPOABI U
YeJI0BEUYECTBA; 8) YMEHHE pelaTh MOMCKOBBIE OMOJIOTUYECKUE
3a/1a4M; BBISBISITH NPUIUHHO-CIICACTBEHHBIC CBS3U MEXIY
UCCIIElyeMbIMH OMOJIOTUYECKUMHU O0BEKTaMH, MpOoILleccCaMHu U
SBJICHUSIMU; [I€JaTh BBIBOJBI M MPOTHO3bl HAa OCHOBAaHUU
MOJYYEHHBIX PE3yJbTaToB; 9) yMEeHHE BBIIIBUraTh THUIIOTE3bI,
pOBEPSTh ux AKCIEPUMEHTATIbHBIMU CpeICcTBaMH,
bopmynupys 1enb UCCIIeIOBAHMUS, aHAIU3UPOBAThH
MOJTyYeHHbIE pPe3yNbTaThl U JeNaTh BbIBOABI; 10) mpuHUMATH
ydacTue B Hay4YHOHCCIEIOBAaTeIbCKONW paboTe mo Ouonoruw,
9KOJIOTUM W MEIUIIMHE, MPOBOIMMOI Ha 0a3e IIKOJIbHBIX
HAyYHBIX OOIIECTB M MyOIWYHO TPEACTABIATH MOTyYEHHBIC
pe3yabTaThl HA YYCHHUECKUX KOH(EPEHIUSIX Pa3HOTO YPOBHS;
11) ymeHHME OLIEHHMBAaThb AITHUYECKHE AaCIEKTbl COBPEMEHHBIX
WCCIIEIOBAaHU B OO0NACTH OWOTEXHOJOTHMH U TEHETUYECKUX
TEXHOJIOTUM (KJIOHMpOBaHUE, HCKYCCTBEHHOE
OIUIOJOTBOPEHNE, HAIIPABIEHHOE W3MEHEHUE TIeHOMa U
CO3/laHME€  TPAHCTEHHBIX  OpraHusMoB); 12)  ymeHue
MOTHBHPOBAThL CBOH BBIOOp Oymymieir mpodeCcCHOoHATBEHOM
JIEITEILHOCTH B o0OracTu Oouonorum, MEIUITUHEI,
OMOTEXHOJIOTUH,  TICUXOJIOTMH, OKOJOTMH, BETEpUHApUH,
CEJIbCKOT0 X0341CTBa, MUILEBON MPOMBIIIEHHOCTH; YIIIyOIsATh
MO3HABATEIbHBIA HMHTEPEC, HAIPABJICHHBIM HAa OCO3HAHHBIN
BBIOOp COOTBETCTBYIOMIEH TIpopecCd U  TMPOIOJDKEHHUE
OMoJoruYecKoro oOpa3oBaHUS B YUYPESKICHUSIX CPEIHETO
npodeccroHaIbHOTO U BBICIIETO 00pa30BaHUs.
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padoyeil nporpaMmbl y4eOHOro npeamera buosiorust

JIMCT AKTYAJIM3ALIUA

HaumenoBanue
snemenTa OII,
paszena, myHKTa

[IyHKT B ipeapiayien
penakuuu

HYHI(T C BHCCCHHBIMH
N3MCHCHUAMHA

PexBu3uTh
3aceIaHus,
YTBEPAUBIIIETO
BHECCHHEC
M3MEHECHUM




