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Pabouas nporpamma yueGuoit auctnamnst OY/L10 Buosorun pazpabotana Ha OCHOBE :

— Deepanbroro rocyapeTBEHHOro 06pa3oBATENLHOIO CTaapTa cpemero obuero
oOpasosanus (nanee — GI'OC COO) (yrsepiieH NpuKazom Munucrepersa obpatoBanus u
Hayku P® or 17.05.2012 N 413):

— -DeAepPaNBLHOTO TOCYIAPCTBEHHOTO 06PA30BATEILHOIO CTAHAAPTA M0 CHCUHATLHOCTH:
20.02.05 Opraumsaius oneparMBHOTO IKCTPEHHOTO pearnposanuns B u/c (bazosas
NOArOTOBKA), YTBEPAKACHHOTO npHKazom Munucrepersa pocsemenns Poceuiickoit
®enepaunn ot 09.11.2023 r. N 842

— eaepanbHoii oOpaszoBatenbHOIl NporpaMMel cpeanero obuero obpazosanus (yTeepkiaeHa
npukasom Munnpocsemenus Poccun ot 23.11.2022r. No1044)

— llpumeproii paboueii nporpamMmbl 06meoGpazosaTesbHOI yueOHOH JAHCIHIUIHHBI
«buonorusy» (GasoBelit ypoBens) uist 11podeccHOHATBHBIX 0o0pa3oBaTe/IbHBIX OpraHH3alHii
TEXHOIOrHYecKoro npoguis odyuenns (Y 1Bepiaena na sacenannn CoBera 1o oleHke
COZLCPXRAHHSA H KQ4ECTBA NPHMEPHBIX pabouHX nporpamMm o01eo6pa3oBaTe/IbHOrO 1
ConHaNbHO-TyManuTapuoro nuknoB CI1O — I1porokon Nel4 ot 30.11.2022r.)

PaspaGoTunk:
Xycnytaunosa I M., npenoaasatesn Guonornu IAIIOY «Teriomekuii rocyaapcTBeHHbIH
KOJUIC/DK IPaK1aHCKOM 3alIHThI»

Pacemotpena u o100peHa Ha 3acelaHnM MpeAMETHO-LMKIOBONH KOMHCCHH CCTECTBEHHOHAYYHBIX
AMCLHIIHE 1 MateMaTHKH [ATIOY  «Teriowmckuii rocynapeTBeHHbIN  KOJIEIK rpaX1aHCKOH
3alllUThI»,
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l. IMACIIOPT ITPOT'PAMMBI YYEBHOM JUCHUITIUHBI
buonorus

1.1. Ob6sacTh NpUMeHEHNUs POTPAMMBI.

Ob1eoOpa3oBaTenbHas AucuUILTNHA «bronorusy uzydaercs Ha 6a30BOM
YpOBHE B 00111€00pa30BaTEIHLHOM IUKJIE YIE€OHOTO IJIaHa OCHOBHOM
npodeccruonanbHO 00pa30BaTEILHON MPOTPAMMEI U SIBIISIETCS 00s13aTEIBLHOM
4acThio 00111€00pa30BaTENBHOTO IIUKIIa 00pa30BaTeIbLHON MTPOrPaMMBI B
cootBeTcTBUU ¢ DI'OC 25.02.08- DkcmtyaTarust 6€CIMIOTHBIX JIETATEIbHBIX
anmapaTtoB. CocTaBJjeHa Ha OCHOBE IIPUMEPHON MPOrpaMMbIl YIeOHOH THUCITUTUIAHEI
«buonorusy 11s cenuanbHOCTER CpeaHEro NPoPecCUOHAIBHOIO 00pa30BaHMUsL.

1.2.MecTo0 AUCHHMILUINHBI B CTPYKTYpe OCHOBHOI MPo(deccCuoHaIbLHOI
o0pa3oBaTeJbHOI IPOrPpaMMBI:

IIporpamma mo 6mosiorun pazpaboTaHa Ha OCHOBE TpeOOBaHUM K pe3yJibTaTaM
OCBOECHHS OCHOBHOW 00pa30BaTeIbHON MPOTPaMMBbI CPEIHETO 00111eT0 00pa3oBaHusl,
npeactaBiieHHbIx B PI'OC COO, ¢ yueToM KOHIIENIIUU MPEenojaBaHusl yaueOHOro
npeameta "buosorusa" B oOpazoBarenbHbIX opranusanusax Poccuiickoit deneparium,
peanu3yroMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI, U OCHOBHBIX TTOJIOKCHHIM
dbenepanbHOl paboyeit mporpaMMbl BOCTIUTAHUS.

Oo6meoOpa3oBaTenbHas AucHUIUIMHA «buonorus» wusydaercs Ha 0a30BOM
ypoBHE B  00meoOpa3oBaTelbHOM  IHMKIE  y4eOHOro IjlaHa  OCHOBHOM
npodeccruoHanbHON 00pa3oBaTeNbHON porpamMmel Tpynn cneruaibHoctu 20.02.02
3ammura B Ype3BbIYAHBIX CUTYAIIHSIX
TpynoemMKocTh AMCUMIUIMHBI «brosiorus» Ha 6a30BOM YPOBHE COCTABIISIET 72 yaca

[IpodeccrnonanbHO-OpUEHTUPOBAHHOE coziepxKaHue peanusyercs B
npukiagHoM wmoayie (pasmen 5 “buosmorumss B KM3HM) IS BCeX
npodeccuil/cenualbHOCTe Ha MaTepuaie KeWCOB, CBSI3aHHBIX C aHAJIU30M
uH(OpMAIUU O PA3BUTUU U NMPUMEHEHUM OMOTEXHOJIOTHH MO OTpaCisM OyIyIien
npodeccHoHaNbHOM NeaTenbHOCTH o0y4atomuxcs. Kpome Toro, mpodeccruonansHo-
OpPUECHTUPOBAHHOE COJAEpP)KAHUE YUUTHIBaeTca B pazaene 4 “Dxonorus’ TpU
BBINIOJIHEHUU JIA0OPATOPHBIX W MPAKTUYECKUX pPaOOT, CBSI3aHHBIX C OyayIieu
npo¢eCCUOHATIBHON JIEATEIbBHOCTHIO 00YUYarOIINXCS.


exp:536025

1.3.11es1 ¥ MuIaHUPYeMble Pe3yJIbTAThI OCBOCHUS JUCHUIIIHHBI:
1.3.1 leau u 3a1a4u AUCHHUILVINHBI — TPEOOBAHUS K pe3yJIbTaTaM 0CBOEHMS
AUCHUIIHHBI:

Heasb: ¢opMmupoBaHue Yy CTYIEHTOB TMPEACTaBICHUS O CTPYKTYpHO-
(GyHKUIMOHATIBHOM OpraHu3alldd KUBBIX CHCTEM pPAa3HOTO paHra Kak OCHOBBI
NPUHATUS  PEIICHWA B  OTHOIICHHMH OOBEKTOB JKHMBOM TPUPOIBI H B
MPOU3BOJICTBEHHBIX CUTYaIIHSIX.

3agayu:

1) chopmupoBarb MOHMMAaHHE CTPOEHUS, MHOrooOpa3us U OCOOEHHOCTEH
JKUBBIX CHCTEM pA3HOTO YpPOBHS OpraHU3allMd, 3aKOHOMEPHOCTEH MPOTEKaHUs
OMOJIOTUYECKUX TIPOLIECCOB U SIBIICHUN B OKPY’KAIOIICH cpesie, HeIOCTHOM HaydHOM
KapTHHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUThb yMEHHUS OIpPEICNSITh >KUBbIE OOBEKTHl B MPUPOJE; MPOBOIUTH
HaOJIIOJICHHST 3a SKOCUCTEMaMHM JJIsl BBISABJICHUS €CTECTBEHHBIX M AHTPONOTECHHBIX
W3MEHEHUM, HTHTEPIPETUPOBATh PE3yJIbTaThl HAOIIOCHUN,

3) cdopMupoBaTh HaBBIKM MPOBEICHHUS MPOCTEUINX OHOJIOTHYECKUX
HKCIIEPUMEHTAJILHBIX HCCIAEAOBAaHUN C  COOJIOJIEHWEM TMpaBuil  OE30MacHOTro
oOpartieHus ¢ 00beKTaMu U 000PYI0OBAHUEM;

4) pa3BuUTh YMEHUS UCIOJIb30BaTh MH(GOPMAIINIO OMOJIOTUYECKOTO XapaKTepa 13
pPa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh YMEHHUS MPOTHO3UPOBAThH MOCIEIACTBUS CBOEH JEATEIbHOCTU
M0 OTHOIICHUIO K OKPYXKaIoIIei cpesie, COOCTBEHHOMY 3710pOBbIO; 0OOCHOBBIBATH U
co0JIr01aTh MEphI MPODUIAKTUKHI 3a00I€BAHUM.

6) chopMupOBaTh MOHUMAHUE 3HAYMMOCTU JOCTHXKCHUM OMOJIOTHYECKON HAYKH
U TEXHOJOTUWA B MPAKTUYECKOW NIESITEIBHOCTH YEJIOBEKA, Pa3BUTHU COBPEMEHHBIX
MEIUIIMHCKUX TEXHOJIOTUH U arpoOOMOTEXHOJIOTHHA.

1.3.2 Ilnanupyemble  pe3yJbTaTbl  OCBOEHUSI  001Ie00pa3oBaTeJbHOI
aucHUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

B pesynprare m3ydeHus AucUUILINHBI «buonorus» OymyT cpopMUpOBaHBI
CIEAYIOIINE 00IMe KOMITETCHIIUM:
OK 01. BriOupath crnocoObl pemieHus 3agad MpoPecCHOHANBHON eATeTbHOCTH
IPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM
OK 02. Hcmnonp30BaTh COBPEMEHHBIE CPECTBA NIOUCKA, aHAJIN3a U MHTEPIIPETALIUU
uHbopMaluu, U UHGPOPMALMOHHBIE TEXHOJOTMM JJs BBIIOJHEHHUS 3a]ad
npoecCUOHaNBEHOM eI TETEHOCTH;
OK 04. 3¢ddexTBHO B3aMMOEICTBOBATH U pabOTaTh B KOJJIEKTUBE U KOMAH/IE;
OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOLIEH Cpedbl, PECYpCOCOEPEKEHUIO,
OPUMEHATh 3HaHMA 00 M3MEHEHHM KJIMMara, MPUHIUIB  OEpeKIHBOTO



MIPOU3BOJICTBA, dPPEKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX CUTYAIHSX;

B pesynpraTe u3yueHus aucuuIuiHbl «buonorus» Oyayr chopMHpPOBaHBI
cienytoume JIMYHOCTHBIE Ppe3yJabTaThl OCBOEHUs Tmpeamera "buosiorus”
OTpaxaroT C(OPMUPOBAHHOCTH  ONbITAa MO3HABATEIBHOM M  MPAKTUYECKOU
JESATEIbHOCTH O0YUaIoIIUXCs M0 peasii3alii IPUHITHIX B 00IECTBE IIEHHOCTEH, B
TOM YHCJIC B YaCTH:

B yacTn TPYAOBOI'O BOCIIUTAHUSA:

- TOTOBHOCTH K TPY1y, OCO3HAHHE IICHHOCTH MacTEPCTBA, TPYI0TIO0HE;

- TOTOBHOCTh K aKTHBHOHM [€ATEJIbHOCTHM TEXHOJOIMYECKOM H COLMAJIbHOM
HaIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIHHO
BEITIOJTHATH TaKyIO ICSITCIIBHOCTD;

- HIHTEPEC K pa3InyHbIM cpepam npodeccrnoHaabHON AeATeIbHOCTH,

OBnajieHNe YHUBEPCAJbHBIMHU Y4€OHBIMHU MO3HABATEIbHBIMHU JICHCTBUSIMU:

a) 0a3oBbIe JJOrHYecKue AeHCTBUS:

- CaMOCTOATENILHO (POPMYJIMPOBATh W aKTyaJIM3UPOBATH MPOOIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

- yCTaHaBJIWBATh CYIIECTBCHHBIH TPHW3HAK WM OCHOBAaHWSA JUISI CpPaBHCHUSA,
KJ1accupuKauu u 0000IICHHUS;

- ONpeAcNATh IeNH JeATCIIbHOCTH, 3aJlaBaTh IlapaMeTpbl W KPUTEPUHU UX
JIOCTHIKCHHUS,

- BBISIBIIATHh 3aKOHOMEPHOCTH U IMPOTHBOPEYHS B paCCMaTPUBACMBIX SIBIICHHSX;

- BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh, OIICHHBATh COOTBETCTBHE pE3yJIbTATOB
IEJIM, OLICHUBATh PUCKH TIOCIEACTBUMN JACATCIBHOCTH;

- pa3BUBATh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIeM

0) 0a30BbIE HCCJIEI0BATEILCKUE € CTBUS:

- BIAJETh HaBBIKAMHU YYEOHO-HMCCIEAOBATEIIBCKON W TPOEKTHOW JESITEIIbHOCTH,
HaBBIKAMH pa3peIIeHUs IpooIIeM;

- BBISIBIIATh IPUYUHHO-CJICICTBEHHBIC CBSI3HM U aKTyaJIM3UPOBATH 3a/1auy, BHIABUTATH
TUIOTE3y €€ pelIeHus, HaXOAUTh apryMEeHThl [JIsi J0Ka3aTelhCTBa CBOUX
YTBEPKJICHUM, 32/1aBaTh MapaMeTPhbl U KPUTCPUH PEIIICHHUS,

- aHAJIM3UPOBATH TOJYYCHHBIE B XOJC PCIICHUS 3aJadd Pe3yIbTaThl, KPUTHUCCKH
OIICHMBATh X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

- yMeTh TIEPEHOCHTHh 3HAHUS B T[IO3HABATEIBHYI0O U MPAKTUYECKYI0 O00JacTH
JKU3HEIEATEILHOCTH;

- YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MPEAMETHBIX 001acTe;

- BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTHHAIIBHBIE TIOJIXO/IBI M PEIICHUS;



- CIIOCOOHOCTD X MCIOJIb30BAaHMUS B TO3HABATEIILHOM U COIIMAIEHOM MPaKTUKE

B 00/1acTH IIEHHOCTH HAYYHOT'0 MO3HAHMSI:

- cOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTEe KYJIBTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

- COBCpPIICHCTBOBAaHUE SA3BIKOBOM M YHTATEIbCKOH KYJIBTYpPhl KaK CpEJCTBa
B3aMMOJICHCTBHS MEXKTY JIFOABMU U TIO3HAHUS MUPA,;

- OCO3HAaHHE IIEHHOCTH HAy4YHOH JIESITCIHPHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOCKTHYIO M HCCIIEA0BATEIBCKYIO ICATEIbHOCTh NHAUBUAYAJIBHO U B TPYIIIIE;
OBnaacHNE YHUBEPCATHLHBIMU YIYCOHBIMH ITO3HABATEIIHHBIMH JICHCTBHUSIMHU:

B) padora ¢ undopmanueii:

- BIIaJIeTh HABBIKAMH TMOTy4YeHUS WHOOPMAIMM W3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIIECTBIIATh IMOUCK, aHATIU3, CHCTEMATHU3aIlUI0 U HHTEPIIPETAIIUIO
nH(pOpMaIu pa3TudHbIX BUAOB U (HOPM IIPEACTaBICHHUS,

- CO3/71aBaTh TEKCTHl B Pa3IMUHBIX (hopMaTax C yueTOM Ha3zHauyeHHs MHOOPMALUH U
IEJIEBOM  ayIMTOPUH, BBIOMpas ONTUMAIBHYH (QopMy TpeacTaBiecHUS U
BU3YaJTU3aIINH;

- OIICHWBATHh JOCTOBEPHOCTh, JICTUTUMHOCTh HWH(GOPMAIIMN, €€ COOTBETCTBHE
MIPaBOBBIM M MOPAIBHO-ITHYCCKUM HOPMaM;

- WCIOJI30BaTh CPe/ICTBA MH(MPOPMAIIMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHUN B
pEeIIeHNd KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX M OpraHW3aIlMOHHBIX 3aJa4 C
cobmoeHueM TpeOOBaHUN OSPrOHOMHMKH, TEXHHMKH O€30MacHOCTH, THUTHEHHI,
pecypcocOepeKeHHs, MPABOBBIX M JITUYECKUX HOPM, HOPM HHGOPMAIMOHHON
0e30IacHOCTH;

- BJaJCTh HaBBIKAMH PACIIO3HABAHUS W 3aIUTHl MHPOpManuu, WHPOPMAIMOHHON
0€30I1aCHOCTH JIMYHOCTU
-TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIHBHOCTH U CaAMOOTIPE/ICIICHHIO;

-OBJIaJICHHE HaBBIKAMHU y4eOHO-HCCIIeI0BATEIbCKOM, IPOCKTHOM M  COI[HAJIbHOM
NESATCIIBHOCTH;

OgyaieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHBHBIMH A€l CTBUSIMM:

0) coBMeCTHasl 1esITeJIbHOCTb.

- MOHUMAaTh W UCIOJb30BaTh IPEHMYIIECTBA KOMAHIHOW M WHIWBUIYaJbHOM
paboThI;

- IPUHUMATh I[IeJIM COBMECTHOM JESITCIIBHOCTH, OPTaHU30BBIBaTh U KOOPAUHUPOBATH
JEUCTBUS TI0 €€ JIOCTHIKCHHUIO: COCTAaBJIATh IUTAH JICHCTBHMA, paclpeneisaTh POJU C
Y4eTOM MHEHHUU YJaCTHHUKOB 00CYXKIaTh PE3yJIbTaThl COBMECTHOU PabOTHI;



- KOOPJAMHHUPOBATh U BBIMOJHITH PabOTy B YCIOBUSAX pPEANTbHOTO, BUPTYaJTbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYILIECTBJISITh MMO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3JIUYHBIX CUTYaIUSX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM

OBJiaieHNe YHUBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMH:

) IpUHSATHE ce0sl U APYTUX JIO/Ieii:

- MPUHUMATh MOTHBBI M APTYMEHTHl JAPYTUX JIIOJECH NPHU aHajJu3€ pPE3yJIbTaTOB
NEeSATEIbHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTUX JIIOJEH HA OMINOKY;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYTOro YeJIOBEKa

B o0J1acTH 3K0J10rM4e€CKOr0 BOCIIMTAHUSA:

- c()OPMHPOBAHHOCTh IKOJOTUYECKON KYJIbTYpbl, IOHUMAHUE BIUSHUSA COLUAIBHO-
DKOHOMMYECKUX IIPOLECCOB HAa COCTOSHUE MPUPOAHOM U COLMAIBHOW CpEnbl,
OCO3HaHUE II00aNbHOI0 XapakTepa SKOJIOTMUECKUX IpooIieM;

- IUIAHUPOBAHUE U OCYILECTBICHUE ICHUCTBUN B OKPYXKAIOLICH CpeAc Ha OCHOBE
3HAHUS LEJIed YCTOWUYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

AKTUBHOE HEIPUATHE IEUCTBUIN, TPUHOCAIIUX BPEL OKPYKAOLIEN CPELE;

- yYMEHHE TMPOTHO3UPOBATH HEOJATONPHUATHBIE SKOJOTMYECKUE IMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- pacIIUPEHHE OMbITA AEATEIBHOCTH IKOJIOIMYECKON HANPABIEHHOCTH;

- OBJIQJICHUE HAaBBIKAMHU Y4eOHO-HCCIIEOBATEIBCKON, MPOEKTHONM M COIMAIBHOM
JESATENBHOCTH

IIpeameTHbIe pe3yJbTATHI 0CBOCHUA Kypca ""buosiorus' orpakaor:

-C()OPMUPOBAHHOCTh 3HAHUA O MECTE M POJM OWUOJOTMU B CUCTEME HAYyYHOIO
3HaHMS; (PYHKIMOHAIBHOW TPAMOTHOCTH YEJIOBEKa JJIsl PELIEHUs KU3HEHHBIX
po0iem;

-cOPMHUPOBAHHOCTh YMEHHUS PacKpbIBaTh COAEpKaHHUE OCHOBOMOJAraroluX
OMOJIOTMYECKUX TEPMHUHOB W TOHSATUH: >KWU3Hb, KIJIETKa, TKaHb, OpraH, OpPraHH3M,
BU/I, TIOMYJIAIMS, YKOCUCTEMA, OMOIIeH03, Onocdepa; MmeTadbonn3M (0OMEH BEIIECTB U
NpeBpallleHue dSHEPruM), TOMeocTa3 (caMoperyisiusi), OuocuHTe3 Oelka,
CTPYKTypHasi OpraHu3alUsi KHUBBIX CHUCTEM, JUCKPETHOCTb, CaMOpPEryJISLUs,
CaMOBOCIPOM3BEEHUE  (pEenpOAYKLMs),  HACIEACTBEHHOCTb,  HW3MEHUYUBOCTD,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE, YPOBHEBAsI OpraHU3allys;
-cOPMHUPOBAHHOCTh YMEHHUS PACKpbIBaTh COAEpPKAaHHE OCHOBOMOJATaloIInX
OMOJOTMYECKUX TEOPUM M THUIIOTE3: KIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,
HBOJIFOLIMOHHOW, TPOUCXOKICHHUS )KU3HU U YETIOBEKA;



-c()OPMHUPOBAHHOCTh YMEHHS PACKPHIBATH OCHOBOIIOJIATAIONTNE OMOJOTUYECKHE
3akoHbI U 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.W. Basunogsa, 3. ['ekkerns,
®. Mromnepa, K. bapa), rpaHuiisl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;
-IprOOpETEeHUE ONbITa TPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOTO TIO3HAHMS,
HCIIOJIb3YEeMBIX B OMOJIOTHH: HAOIIOJIEHUS U OMMCAHMS KUBBIX CHCTEM, IPOIECCOB U
ABJICHUM; OpraHu3alldd W  TPOBEJACHUS  OMOJIOTMYECKOr0  AKCIEPUMEHTA,
BBIJIBIDKCHUSI  TUIOTE3, BBISBICHUS  3aBUCUMOCTH  MEXKAY  HUCCIEIyeMbIMU
BEeITMYMHAMU, OOBSICHCHHSI TIONYUYCHHBIX PE3yJIbTAaTOB U (POPMYIUPOBAHUS BBHIBOJOB
C UCIIOJIb30BAaHUEM HAy4YHBIX MOHSATUM, TEOPUI U 3aKOHOB;

-c(hOpPMUPOBAHHOCTh YMEHHUS BBIJCIATH CYIIICCTBEHHBIC MPU3HAKH BUPYCOB, KIETOK
MPOKApPUOT M DYKAPUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OpPraHW3MOB, BHUJIOB,
OMOTEOIIEHO30B U IKOCHUCTEM;

OCOOEHHOCTH IMPOILIECCOB OOMEHA BEUIECTB M MPEBpPALICHUS JHEPTrUU B KIETKE,
dboTocuHTE3a, MIACTUYECKOTO U IHEPTeTHUYECKOro OOMEHa, XEMOCHUHTE3a, MHUTO3a,
Meii03a, OIJIOIOTBOPEHUS, Pa3BUTHUSI U PA3MHOXKECHUS, UHAUBUYAIBHOTO Pa3BUTHS
opranu3Ma (OHTOTreHe3a), OOphOBI 3a CYIIECTBOBAaHHE, €CTECTBEHHOIo oOTOOpa,
BHJI000pa30BaHMs, TPUCIIOCOOJICHHOCTH OPraHW3MOB K Cpelie OOMTaHUs, BIUSHHS
KOMIIOHEHTOB JKOCHCTEM, AaHTPOIIOI€HHBIX M3MEHEHHMH B DJKOCHCTEMaxX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIIECTB U MPEBpaIllCHHE SHEPTUU B Orocdepe;

-chOPMUPOBAHHOCTh YMEHMSI peliaTh OWUOJOTUYECKHE 3a/laud, COCTaBIIAThH
T€HOTUITMYECKUE CXEMbI CKPEIIUBAHUS JIJIs1 pa3HBIX TUIIOB HACJIEAOBAaHUS MPU3HAKOB
y OpPraHU3MOB, COCTAaBJISATh CXEMBbI MEPEHOCA BEIIECTB U SHEPTrUU B DKOCHUCTEMAX
(Lenu nMUTaHus, TUIIEBLIE CETH);

-C(pOpMUPOBAHHOCTH yMEHUMN KPUTHUYECKU OIICHUBATh uH(pOpMAITIIO
OMONIOTMYECKOTO  COJIEp)KaHus, BKIIOYAIONIYI0 TICEBJIOHAYYHBIC 3HAaHUSA U3
pPa3IMYHBIX MCTOYHUKOB (CpEICTBAa MAaccOBOM HMH(pOpMAaNUH, HAyYHO-TIOMYJISPHBIC
MaTepHuabl);

UHTEPIPETUPOBATh ATUYECKUE ACIEKThl COBPEMEHHBIX HCCIICOBAaHUN B OMOJIOTHH,
MeUITMHE, OMOTEXHOJIOTHH; PaCCMAaTPUBATh TII00ATBHBIE HKOJIOTHYECKUE MTPOOTIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

-c()OPMHUPOBAHHOCTh YMEHHM CO3/7aBaTh COOCTBEHHBIC IMHUCHbMEHHBIE W YCTHBIC
COOOIIICHHSI HA OCHOBE OMOJIOTUYECKOW MH(MOPMAIIMU U3 HECKOJbKUX MCTOYHUKOB,
TPaMOTHO MCTIOJIb30BaTh MOHATUIHBIN anmapaT OUOJIOTHH.

-HpI/IO6p€T€HI/I€ omnblTa MOPHUMCHCHHA OCHOBHBIX MCETOJOB HAYYHOI'O IIO3HAHMA,
HCIIOJIBb3YCMEIX B OMOJIOTHH: Ha6JIIOI[CHI/I$[ " OIIMCAaHUs KMBBIX CUCTEM, ITPOLECCOB U
HBHCHHﬁ; opraHu3alnunn u IMPOBCACHUA OMOJIOTHYECKOr0 9KCIICPUMCHTA,
BBIJIBU>KCHHUA THUIIOTE3, BBISIBJICHUA 3aBUCHUMOCTHU MCIKIAY HCCIICAyCMbIMHA



BEJIMYMHAMU, OOBSICHEHHSI TIOTYYCHHBIX PE3yJIbTaTOB U (OPMYJIMPOBAHUS BBHIBOJOB
C UCITOJIb30BAHUEM HAYYHBIX IIOHATUHN, TEOPUU U 3aKOHOB;

-C)OPMUPOBAHHOCTh YMEHHUS MPUMEHSTHh IOJYYCHHbIE 3HAHUS ISl OOBSICHEHUS
OMOJIOTMYECKUX NPOLECCOB U SBJICHUM, IS NPHUHATUS NPAKTUYECKUX PEIICHUN B
IOBCEIHEBHOM JKHU3HM C LEJIbl0 oOecredeHus Oe30IacHOCTU CBOETO 310POBbs U
3I0pPOBBSl OKPYXKAIOIIMX JIIOAEH, COOJMIOACHMS 3A0pOBOro olpa3a KHU3HU, HOPM
IPaMOTHOTO TIOBEJACHUS B OKPYXAIOWIEH IPUPOJHOW cpele; IOHMMAaHME
HEOOXOJMMOCTH  MCIIOJIb30BaHMUSI  JOCTH)KEHMH COBpEMEHHOW Ouosioruu
OMOTEXHOJIOTUI JJIs1 pallHOHATIBHOTO MPUPOIONOJIE30BAHUS.

1.4, KoauvecTBO 4acoB HA OCBOEHHE MPOTrPaAMMBbI M CHUINJIMHbI:
JI1s1 cnenuanbHOCTH

25.02.02 — 3amura B Upe3BbIYaHBIX CUTYAIUAX

VYyebnas Harpyska (Bcero) - 72 yaca,
8 MoM uucie:

VYyebHas Harpy3ka Bo B3aUMOJICHCTBUU C MperoaBaTeseM - 72 Jaca;
8 MoM uucie:

- TabOpaTOPHBIE M MPAKTUIYECCKUE 3aHATHSI - 6 9acoB

- camocTosTeNnbHas padoTa — () yacoB



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUIJIAHBI

2.1. O0bem yueOHOM TUCHUIIMHBI U BUAbI Y4eOHOH padoThl

Bun yueOHO# paOoThI

O0bBeEM HacoB

Y4eOHas Harpy3ka (Bcero) 72
Y4yeOHasi HATPpy3Ka BO B3aMMO/CICTBUM C NpenogaBareieM, B 72
TOM 4HcJIe

[TpakTraeckue paboTsl/ B hopMe MPaKTHIECKON MOATOTOBKU 6/6
KoHnTponbHbIe paboThI -
CamocrosiTeibHas padora -
[IpomexxyTouHas arrecranus (qud.3auer) 2




2.2. TemaTHM4YeCKMM IIJIaH M COJEpPXaHME IMCLMIIIIMHEI

Haumenosa
Conepskanue y4eOHOro matepuasa (0OCHOBHOE M PO eCCHOHAIBHO-
HUE . O6bem | @opmupyemblie
OPHEHTHPOBAHHOE), 1a00PATOPHBIE M NPAKTHYECKHE 3aHATHSA, NPUKJIATHOH MOLYJIb
pa3aeioB S — YacoB | KOMIIETCHIUH
TeM
1 2 3 4

Paspnen 1. Kierka — cTpyKTYpHO-QYHKIMOHAJIBHAS ¢IMHULA KUBOT'0 18
Tema 1.1. OcHOBHOe coxepxkanmne 2 OK 2
buosiorns kak | Teoperuueckoe o0yuyenue: 2
Hayka. O0mast |CoppeMeHHBIE OTpAcM GHONOrHYECKNX 3HAHMI. CBA3b GHONOTUHM C IPYTHMHI HayKaMH:
XapaKTEePUCTHK |onoxumus, Onodpusrka, OnoHuka, reoreorpadus u ap. Poias u mecto 6mosoruu B
a JKU3HU (OopMHpPOBAaHNY COBPEMEHHON HAYYHOU KapTUHBI MUpPA. Y POBHU OpraHU3alluU KUBOU

Marepuu. OO1Ias XxapaKTEPUCTHKA )KU3HU, CBOMCTBA KUBBIX CUCTEM. XUMHUYECKHI

COCTaB KJIETOK
Tema 1.2. OcHOBHOe conepxkaHmne 6 OK-1
CTpyKTypHO- Teopernueckoe o0yueHmue: 5 OK -2
¢pynxumonaabH | Kierounas reopus (T. llIBann, M. lnetinen, P. Bupxos). OCHOBHBIC MOJIOKEHHUSI OK -4
ast COBPEMEHHOW KJIETOYHOM T€OPUHU. THUIIBI KJIETOYHON OpraHU3aLNU:
OpraHu3anus MPOKAPUOTUYECKUNA U FyKapUOTHYECKH. OJTHOKIETOUYHbIE 1 MHOTOKJIETOYHBIE
KJIETOK opranu3mMbl. CTpoeHHEe MPOKAPUOTHUECKON KIIETKH. CTpOEHHE 3yKapUOTHYECKON

kneTku. Heknerounsie popmel sxu3HU (BUpYCHI, OakTepuodarn) Bupychsie u

OakTepuanbHbie 3a00eBaHus1. OOIIME MPUHITUTIBI HCTIOIB30BAHMS JICKAPCTBEHHBIX

BenecTB. OCOOCHHOCTH MPUMEHEHHsI aHTUOMOTUKOB. [IpencTaBienre ycTHbBIX

COOONIEHMH C Mpe3eHTalel, MOArOTOBICHHBIX MO MEPEYHIO0 HCTOUYHUKOB,

PEKOMEHIOBAaHHBIX TPENOIaBaTEIIEM

IIpakTHyeckue 3aHATHUS: 1

[TpuobOpeTenue onpiTa MPUMEHEHUS! TEXHIUKH MUKPOCKOITUPOBAHHUS TIPH BHITIOJTHEHUH
71a00paTOPHBIX PaldoOT:




JlabopaTopHas
1. JlaGopartopnas pabora «CTpoeHHE KICTKH (PaCTeHUSI, )KUBOTHBIC, TPHOBI) U
KJIETOYHBIE BKJIIOUEHHUS (KpaxMmaJ, KapOTUHOUIBI, XJIOPOILIACTHI,
XPOMOILIACTHI )»

[ToaroToBKa MUKpOIIpENapaToB, HAOIIOACHUE C IOMOIIBI0 MUKPOCKOIIA, BBISIBJICHUE
pa3Iuunil MEXTy U3ydyaeMbIMH 00bEeKTaMu, (OPMYITUPOBAHNE BBIBOJIOB

Tema 1.3. OcHOBHOE coep:KaHue 4 OK-1
CTpykTypHO- Teopernueckoe ooyuenue: 3 OK-2
(¢pyHKnuHoHaJLH | XpoMocoMHas Teopusi T. Moprana. CTpoeHne XpoMocoM. XpOMOCOMHBIN Habop
ble (paKTOPHI KJIETOK, TOMOJIOTUYHbIE U HETOMOJIOTHYHBIE XPOMOCOMBI, TAINTIOMIHBINA U AUILIOUAHBINA
HacjaeacTBeHHO | HaOop. Hyxneunosbie kucnotsl: JIHK, PHK HaxoxneHue B KiIeTke, UX CTPOCHHUE U
CTH dbyHKMKU. MaTpudHbIE POIECCH B KJIETKE: peIuIMKaIusi, OnocuHTe3 Oenka,
penapanus. ['eHeTHYeCKnid KOJI U €T0 CBOMCTBA
IMpakTHYecKHe 3aHATHS 1
Pelenue 3a1ay Ha onpeAesieHne Mocie10BaTeIbHOCTH HYKJIEOTHAOB, aMUHOKHUCIIOT B
HOPME U B CIy4ae U3MEHEHUS TTOCIIeN0BATEIbHOCTH HYKIIeoTH10B JIHK
Tema 1.4. OcHOBHOe coepxkaHmne 2 OK -2
Oomen Teoperuueckoe obyueHue: 2
BELECTB U [TonsiTue MeTaboaU3M. ACCUMIIISIIIAS ¥ TUCCUMMJIISALINAS — JIBE CTOPOHBI METa00JIM3Ma.
npespamienue | Tunbl oOMeHa BelecTB: aBTOTPOPHBIN U reTepoTPOPHBIN, a3pOOHBII 1 aHA3POOHBIH.
JHEPruu B ITnactrnueckuii ooOmMeH. @oTocuHTE3. XEMOCHHTES
KJIETKe
Tema 1.5. OcHOBHOE coep:KaHue 2 OK-2
KuzHeHHbIH Teopernueckoe o0yyeHue: 2 OK -4
HMKJI KJIeTKH. | KietouHslil 1y, ero nepuoabl. MUTO3, €ro cTajiuy U MPOUCXOSIINE MTPOIIECCHI.
Mmuto3. Meito3 | bronorudeckoe 3HadeHre MUTO3a. Melio3 u ero craauu. [loBeeHe XpoMOCOM B
Mmeiro3e. Kpoccunrosep. buonornyeckuii cMbici Mero3a
Pasznen 2. Ctpoenne n pyHKIIUM OPraHu3Ma 18
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Tema 2.1. OcHoBHOe coaep:kaHue OK -2
Crpoenue | TeopeTnueckoe o0yueHuHe: OK -4
opraHusMa | MHOroOKJIETOYHbIE OpraHu3Mbl. B3auMOCBS3b OPraHOB M CHCTEMbI OPTraHOB B

MHOT'OKJIETOYHOM OpraHu3me. ['omeocTas opranusmMa u ero nojaaep>KkaHue B MpoLecce

KU3HEIESATEIbHOCTH
Tema 2.2. OcHoOBHOe coaepxaHue OK -2
Dopmbl Teopernueckoe o0yueHue:
pa3MHo:KeH | DopMbl pa3MHOXKEHUS OpraHu3MoB. becrnoioe u nojaoBoe pa3MHOXKeHUE. Busl
ust oecnonoro pasmMHoxkeHus. [lonoBoe pazMHOkeHUE. ['aMeTorenes3 y )UBOTHBIX.
opraHusMoB | Cnepmaroreses u ooreHes. CTpoeHue NoJIOBBIX KIIETOK. OmIoJ0TBOpEHNE
Tema 2.3. OcHOBHOE coaepxaHue OK -2
Ontorenes | Teopernueckoe o0ydyeHuHe: OK -4
pacrenmii, | aauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHOTEHE3 H €0 CTa UH.
JKMBOTHBIX | [ToctamOpuonanbHblil nepuof. CTaguu NoCTIMOPHUOHAIIBHOTO PA3BUTHS Y )KUBOTHBIX U
1 YesJoBeKka | yenoseka. [Ipsmoe u HenpsiMmoe pasButhe. bruonornyeckoe ctapeHne U cMepTb. OHTOreHes3

pacTeHuit
Tema 2.4. OcHoOBHOE coJiep:KaHue OK-2
3axoHomep | Teopernueckoe odoyueHue: OK -4
HOCTH OCHOBHBIE MOHATHSA T€HETUKH. 3aKOHOMEPHOCTH 00pa30BaHus raMeT. 3aKoHsbl [
HacjaenoBaH | Menzens (MOHOTUOpUIHOE U MOJUTHOPUAHOE CKpeluBaHue). BzaumoaeiicTBiue reHos
s IIpakTHyeckue 3aHATHA:

Pemenue 3a1a4y Ha onpeiesieHne BEpPOSITHOCTH BO3SHUKHOBEHHSI HACIIEICTBEHHBIX

IPU3HAKOB MPU MOHO-, TU-, TOJIUTHOPUIHOM U aHATU3UPYIOILIEM CKPEIMBAHUH,

COCTABJICHHE T€HOTUIMYECKUX CXEM CKpPEUIUBaHUS
Tema 2.5. OcHoBHOE coJiep:KaHue OK-1
Cuemienno | Teoperuueckoe o0ydeHue: OK -2
e 3akonsl T. Moprana. CuenyiieHHOE Hacjae10BaHNE I€HOB, HAPYIIEHUE CLIETICHHUS.
HacjienoBaH | HacnenoBaHue NpU3HAKOB, CUEIJIEHHBIX C MOJIOM
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ue IIpakTHyeckue 3aHATHUA: 1
npu3HakoB | Pemienue 3aa4 Ha onpe/ielieHUE BEPOATHOCTH BOZHUKHOBEHUS HACIIEICTBEHHBIX

MPU3HAKOB MPHU CUEIJICHHOM HACJIEJOBAaHUH, COCTABIIEHUE T€HOTUITMYECKUX CXEM

CKpeIlUBaHUS
Tema 2.6. OcHoBHOE coJep:KaHue 4 OK-1
3akonomep | TeopeTuueckoe o0yueHnmue: 3 OK -2
HOCTH N3MeHYnBOCTh MPU3HAKOB. BUIbI N3MEHYMBOCTH: HACJIEICTBEHHAS] K HEHACIIECTBEHHAS. OK -4
H3MEHYMBOC | 3aKOH TOMOJIOTHYECKUX PAIOB B HacieacTBeHHoM u3menunBoct (H.U. BaBuios).
TH MyTanuoHHast Teopys U3MEHUUMBOCTH. BUJIbI MyTanuii U MPUYUHBI UX BOZHUKHOBEHUS.

KapuoTun uyenoseka. HacneacTBennbie 3a001eBanus yeaoBeKka. [ eHHbIE U XPOMOCOMHBIE

0oJie3HU YesioBeKka. boJie3Hu ¢ HaCIeCTBEHHOM MPeIpacioioKeHHOCThI0. 3HAUEHUE

MEJUITMHCKON T€HETUKHU B MPEAOTBPAIICHUY U JICUEHUU TeHETHUECKUX 3a00IeBaHUu

YeJloBeKa

IIpakTHyeckue 3aHATHS 1

Peuienue 3a1ay Ha onpeielIeHUE TUIIA MyTalliy MPHU Mepeaye HacaeACTBEHHBIX

MPU3HAKOB, COCTABJICHUE TEHOTUIMMMYECKUX CXEM CKPEIIMBAHUS
Paznen 3. Teopus 3BoJonMu 12
Tema 3.1. OcHoOBHoOeE coaep:xaHue 6 OK -2
Hctopus Teopernueckoe o0y4eHue: 6 OK -4
3BOIIOIHOH | [Ieprie sBomonmonnsie koHuenuu (OK.b. Jlamapk, JXK.JI. broddon). IBomrormonHas
HOI'0 teopust Y. JlapBuna. CuHTeTHUECKAs! TEOPUS HBOJIIOLMU U €€ OCHOBHBIE MOJI0KEHHUS.
yYUYeHHUHl. MukpoaBodtonus. [Tonynsiius kak 3JieMeHTapHasi €JMHULIA SBOJIIOIUU. [ eHeTnYeckue
MuKpo03B0JI | OCHOBBI IBOJIOLINU. DIeMEHTapHbIE (PaKTOPHI 3BOJIOIMHN. EcTecTBEHHBINH 0TOOD —
onus HaIpapJsomui hakTop IBoOINH. Bugooopa3oBanue Kak pe3ybTaT MUKPOIBOIIOITNT
Tema 3.2. OcHoOBHOE coJiep:KaHue 4 OK-2
MaxkposBoJa | Teoperuueckoe o0yuyeHue: 4 OK -4
01 Us. Makpoasosorusi. opmbl 1 OCHOBHBIE HarnpaiieHus: MakposBomouu (A.H. CeBepiion).
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Bo3uuknoB | [Iytu noctmwkenus Ouonorudeckoro nporpecca. Coxpanenne 6mopasHooOpas3us Ha 3emiie.
eHHue u ['uroTe3sl ¥ TECOPUN BOSHUKHOBEHHMS KU3HU Ha 3emiie. [osBIeHIE MEPBBIX KIETOK U UX
pa3BuTHe sBosrorus. [IpokaproTsl u sykapuoThl. [IponcxoxkaeHne MHOTOKIIETOYHBIX OPTaHU3MOB.
JKU3HH HA BO3HUKHOBEHNE OCHOBHBIX IIaPCTB DYKapUOT
3emaie
Tema 3.3. OcHoOBHoOE coaep:xaHue 2 OK -2
IIpoucxo:xa | Teopernueckoe o0yueHue: 2 OK -4
eHHeYeJIoBe | AHTPOTIONOTHS — HayKa O yejoBeke. CHCTeMaTHIeCcKoe MoIoKeHHe YemoBeka. CXOCTBO
Ka — U OTJIMYUS YeJIOBEKa C )KUBOTHBIMU. OCHOBHBIE CTAJIMU aHTPOIOTE€HE3a. DBOIOIHUS
AHTPONOIeH | COBPEMEHHOTO YeJIOBEKa.
e3 YemoBeueckne pachl U UX €AMHCTBO. BpeMs 1 IyTH pacceneHns 4eIoBeKa 10 IIaHeTe.

[Tpucnoco61eHHOCTh YEIOBEKa K Pa3HbIM YCIOBUSAM CPEIbI
Paznen 4. IxoJiorust 16
Tema 4.1. OcHOBHOE coJiep:KaHue 2 OK-1
JkoJjoruuec | Teopernyeckoe odyueHue: 2 OK -2
KHe Cpensl oOuTaHMsI OPraHU3MOB: BOAHAS, HA3EMHO-BO3TyIIIHAS, TOYBESHHAS, OK-7
(¢akTopnl U | BHyTpHOpraHu3MeHHasi. DU3MKO-XUMUIECKIE 0OCOOCHHOCTH CpeJl OOUTAaHHSI OPTaHU3MOB.
cpenbl [TpucnocoOneHust OpraHu3MOB K KU3HH B pa3HbIX cpenax. [[oHATHE SIKOJ0THIECKOTO
KMU3HHA daktopa. Knaccudukanus sxonornueckux paxropos. [Ipasuno munumyma 1O. JIubuxa.

3akoH TonepanTHocTH B. Illendopna
Tema 4.2. OcHoOBHOE coaep:xkaHue 4 OK-1
Honyasinus | Teoperuueckoe o0ydyeHue: 4 OK -2
: DKoJlorrYecKas XapaKTepruCTHKa BUAA U TTOMYJIAIAHA. DKOJIOTHYecKas HUIIa BUA. OK -7
coo0mecTBa | DKOJOrMUYSCKUE XapaKTepUCTHKH momyJsiiuu. CooOIecTBa U 9KOCUCTEMbI. brotieHo3 u
: ero ctpykrypa. CBs3u MeXay opranu3MamMu B OuorieHo3e. CTPyKTypHBIC KOMITOHEHTBI
IKOCHCTEM | DKOCHCTEMBI: IPOIYIICHThI, KOHCYMEHTHI, pEAYIIeHThI. KpyroBOpOT BEIIECTB U MOTOK

bl

PHEPruu B 3KocucreMe. Tpoduueckue ypoBHU

TpO(I)I/I‘{eCKI/Ie OCIIH U CETH. OcCHOBHBIC ITOKa3aTeNIM SKOCUCTEMBI. buomacca u IMpOAYKIIUA.
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DKOJOrM4ecKHe MUpaMH bl Yucel, OnoMacchl U 3Heprun. [IpaBuiio nupaMuabl SHEPTUH.
Pemenue npakTHKO-OpUEHTHPOBAHHBIX PACUETHBIX 3aJaHUM 110 IEPEHOCY BEUIECTBA U
SHEPrUH B 9KOCHUCTEMAX C COCTaBICHHE TPOPUUECKUX IIeTIeH U MHUpaMuj] OMOMAacChl U
DHEPIUn

Tema 4.3. OcHoBHoOE coJep:KaHue OK-1
buocdepa - | Teoperuueckoe o0yueHue: OK -2
riaodajabHas | buocdepa — sxuBas obonouka 3emin. PazButue npencraBiieHuit o ouochepe B Tpyaax OK -7
akojiorudec | B.1. Bepnaackoro. Obmactu 6mocdepsl 1 ee KOMIOHEHTHI. JKMBOE BelecTBO Onochepsl U
Kasi ero QyHKIIMH.
cucrema 3aKOHOMEPHOCTH CyliecTBOBaHUs Onochepsl. OcodbeHHocTH Orocdephl Kak riao0aabHOM

sKocucTeMsl. J[lnHaMmuueckoe paBHoBecue B Onocdepe. KpyroBopotsl BeniecTs u

OMOreoXMMHUYECKHE UKIIbL. [ TT00anbHbIE 3KOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. OcHOBHOeE coJiep;kaHue OK-1
Bausinue Teopernueckoe o0y4enue: OK -2
AHTPONOreH | AHTPOIOTEHHbIE BO3ICHCTBUS Ha Onocdepy. 3arpsi3HeHUs: Kak BUJI aHTPOIIOTEHHOTO OK -4
HBIX BO3JIEHCTBHSI. AHTPOIIOT€HHBIE BO3JEICTBUS Ha aTMochepy. Bo3aeiicTBus Ha OK -7
(paxTopos ruapocdepy. BoznelictBus Ha nutochepy. AHTPOIOTEHHBIE BO3ICHCTBUS HA OMOTUYECKUE
HA coob1iecTBa. YTriay0aeHHO U3y4atoTCsl OTXO/Ibl, CBI3aHHBIE C ONPEACICHHON
ouochepy npodeccueit/crennaIbHOCThIO
Tema 4.5. OcHOBHOE coJiep:KaHue OK -2
Bausinue Teopernueckoe o0y4eHue: OK -4
COMAJIBHO" | 370pOBBE U €T0 COCTaBJISIONIHE. DaKTOPHI, TOJIOKUTEIHHO U OTPHUIIATESIHLHO BIUSIONTUE HA OK -7
IKOJIOTUYEC | opranu3M yenoBeka. [Ipobiema TEeXHOTEHHBIX BO3JICUCTBUN HA 3J0POBbE UEJIOBEKA
KHX (37IEKTpPOMArHUTHBIE TOJISI, OBITOBASI XUMUS, U30BITOUHBIE IIIYMbI, pauanus 1 T.1.).
(paxkTOopoB | Ananrtanus opraHu3ma 4esioBeka K ¢pakropam okpyxaroiei cpeabl. [IpuHimmns
HA 310poBbe | (HPOpPMUPOBaHU 310poBbecOeperarolero noseaeHusa. Ousnueckas akTHBHOCTb U
YeJI0BEeKA 310pOBbe. boxuMuyeckue acreKkThl paluOHAIbHOTO MUTAHUS
IIpogeccrnoHaIbHO-OPHEHTHPOBAHHOE CO/IepPKaHue (CoaepKaHue NMPUKJIATHOTO MOLYJIS)
Pa3nen 5. buosiorusi B sku3Hu OK-1
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Tema 5.1. OcHoBHoOe coaep:xaHue 4 OK -2
buorexnon | Teopernueckoe coaep:xanue: 2 OK -4
Or'MH B buorexHomorus kak Hayka U mpou3BoACTBO. OCHOBHbBIE HAIIPaBICHUSI COBPEMEHHOU 2
JKM3HH OnoTexHoJIOrnu. MeToabl OMOTEXHOJIOTHH. OOBEKTHI OMOTEXHOJIOTHH. DTUKA
KAXKI0r0 OMOTEXHOJIOTMUECKUX U TeHETHUECKUX dKCepuMeHTOB. [IpaBuia novcka u aHanusa

OMO’KOIOTUYECKON HH(OPMALIUY U3 PA3TMYHBIX HCTOYHUKOB (Hay4yHas U yueOHO-Hay4yHas

JUTEpaTypa, CpeACcTBa MacCOBOM MHpopMaluu, ceTb UHTEpHET U ipyrue)

IIpakTH4Yeckue 3aHATHA: 1

Keiicbl Ha aHanu3 HHGOPMAIIMHU O HAYYHBIX TOCTHKEHUSIX B 00JIACTH T€HETUYECKUX

TEXHOJIOTUH, KJIETOYHON WHKEHEPHUH, MUIIEBBIX OMOTEXHOJOTH. 3aiuTa Kekca:

IIPE/ICTABIICHUE PE3YNIHTATOB PEIIEHUSI KECOB (BBICTYIVICHHE C TPE3EHTallUEN )
Tema 5.2.1. BHOTEXHOJIOTHHM B POMBILLJICHHOCTH 2 OK-1
Tema 5.2.1. | OcHOBHOe coiepKaHHE 2 OK -2
buorexHoa | Passurre MPOMBIIUIEHHOW OHOTEXHOIOIHI M €€ IPUMEHEHHUE B )KU3HH Y€JIOBEKA, TIOMCK U 2 OK -4
orum B aHanu3 HHGOpPMAIMKU U3 PA3IMYHBIX HICTOYHUKOB (HaydHas U yueOHO-Hay4dHasl
HNPOMBIILIE | yyrepaTypa, cpeacTBa MaccoBor MHGOpMAIUH, ceTh IHTEpHET U IpyTrHe)
HHOCTH Keiicl Ha aHanm3 HHOOPMAIMK O PA3BUTHH MPOMBIIICHHON OHOTEXHOIOTHH (110

rpymnmnam)

3amura keiica: IlpencraBinenue pe3ynbTaToB pelieHus: KeWcoB (BBICTYILJIEHUE C

MIpE3CHTAIEN )
Tema 5.2.2. | OcHOBHOE COJepKAHUE 2 OK-1
buorexHon | Passutre GHOTEXHOJIOTHH C MPUMEHEHHEM TEXHHUYECKUX CHCTEM (OMOMHKEHEPHS, 2 OK -2
orum u ononHdopmaTuka, OMOHNKA) ¥ UX TPUMEHEHHNE B )KU3HH YEJIOBEKA, TIOWCK U aHAJIN3 OK-4
TEXHUYECKH | yyhopMmaliy U3 Pa3JIMYHBIX UICTOYHUKOB (Hay4yHasl U y4eOHO-HAay4YHas JINTepaTypa,
€ CUCTEMBL | chencra MaccoBoi HH(pOpPMaMH, ceTh IHTEPHET U APYTHE)

Keiicol Ha ananu3 nHGOPMAITUU O Pa3BUTHH OMOTEXHOJIOTUH C IPUMEHEHUEM

TEXHUUYECKUX CUCTEM (T10 TPyIITIam)

[TpomexyTouHas aTTecTanus Mo JuciuIuimHe (IudQepeHupoBanHblii 3aueT) 2 2

15



Bcero

72

16



3. YCJOBUA PEAJIMBAIIUUA ITPOI'PAMMBI IUCHUIIJIMHBI

3.1. Tpe6oBaHus K MUHUMAJIbHOMY MaTEePHAJIbHO-TEXHHYECKOMY
o0ecrneuyeHmIo
JIns peanin3aliuy MporpaMMbl TUCIUIUIMHBI €CTh CJIEAYIOIICE:

» kaOuHeT «bHonorum», OCHaIICHHBIH 000pymaOBaHWEM: MeOelb, J0CKa, Mel,
HaIJISITHBIE TTOCOOUS (KOMIUIEKTHI YU4E€OHBIX Ta0JIHII, TUIAKATOB), TEXHUIECKUMH
CpeACTBaMH OOYYEHHUSI: KOMIIBIOTEP C YCTPOMCTBAMU BOCHPOU3BEICHUS 3BYKA,
MYJIbTUMEINA-TIPOCKTOP C IKPAHOM.

» MUHHMAaJIbHBIA HA0OP JUIS TPOBEICHUS IPAKTHUSCKUX 3aHATHI,

» BUIUOTEKA 110 pa3jiejaM U TeMaM.

3.2. HNudopmanmonHoe odecneyeHne peajau3anu NporpamMmmel

Jiist peanu3anuu nporpaMMbl OUOIMOTEUHBIN (OHT 00pa30BaTENbLHON OpraHu3aluu
JIOJIKEH UMETh TIeYaTHbIC U/WUJIH DJIEKTPOHHBIE 00pa3oBaTe/ibHbIC U HH(DOPMAIIMOHHbBIE
pecypchl, peKOMEH0OBaHHBIE JIJIsl HCTIONh30BaHMsI B 00pa30BaTeIbHOM IpoIlecce, He
CTaplie S5 JeT ¢ MOMEHTA U3IaHUS.

OcHOBHAas JuTeparypa:

1. buonorus: y4eOHMK M  TNPaKTUKYyM I  CpeaHero  npoecCHuOHaIbHOTO
oOpazoBanus /B. H. Spsirun [u ap.]; nox penakuueit B. H. Apsiruna. — 2-e usn.
— Mockaa: U3narensctBo FOpaiit, 2023. — 378 c. https://urait.ru/bcode/511618

JlonmoJIHMTEIbHAA JIUTEpPATYpAa:

HNuTepHeT pecypcesr:
1. Jlans: anekrpoHHo-0nOMMOTeUHas cuctema. — URL: https://e.lanbook.com/
2. TlopTtan, nocBAMEHHBIH IBOJIOIUH YenoBeka: https://antropogenez.ru/

3. HayuyHo-momyJisipHbIi CaliT ¢ HOBOCTSIMU O JOCTHXKEHHUAX B COBPEMEHHOU

OMOJIOTHHU U MEJIUIIMHE U MaTepuajaMy U3 HAy4YHBIX KYPHAJIOB:

https://biomolecula.ru/

Basa 3Hauunii mo BceMm temam Ouosiornu u meauuuasl: http://medbiol.ru/

CaiiT ¢ MUHU-JICKIIUAMH CTICIIMAINCTOB BO BCEX 00macTsax Hayku. EcTh

OT/ICJIBHBIC Pa3/IeiIbl O OMOJOTHH M MEIUITNHE:

https://media.foxford.ru/articles/biology-online

6. bubimoreka MatepuanoB, KHUT U y4€OHUKOB, CTaTeH JIsl IIKOJbHUKOB U

cTyaeHToB: http://humbio.ru/

Bes 6uonorust: https://www.sbio.info/

8. DnekTpoHHbBIe 00pa30BaTEIbHBIC PECYPCHI 110 OMOJIOTHHU:
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-

ok

=~



https://urait.ru/bcode/511618
https://e.lanbook.com/book
https://antropogenez.ru/
https://biomolecula.ru/
http://medbiol.ru/
https://media.foxford.ru/articles/biology-online
http://humbio.ru/
https://www.sbio.info/
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/?utm_source=yandex.ru&utm_medium=organic&utm_campaign=yandex.ru&utm_referrer=yandex.ru

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA INCIIUITJIMHBI
KonTponb u omieHKa pe3yabTaToB OOy4YeHUS! OCYLIECTBISECTCSA MPENoJaBaTeeM B

MpolLecce MPOBEACHUS MPAKTHUECKUX 3aHITUIA U JIa0OpaTOPHBIX paboT, TECTUPOBAHUSA, A

TaKIKC BBIITOJIHCHU S

00yJaroIMMUCS

HHAWBUYAJIBHBIX

3aJaHMH,

IIPOCKTOB,

HCCHCHOB&HHﬁ. PCSYJII)T&TLI 06y‘{€HI/ISI OIIpCACIIAOT, YTO O6y‘{aI-OHlI/I€CSI JOJIDKHBI 3HATh,

IMOHUMATb U ACMOHCTPHUPOBATD 110 3aBCPINCHHUHN U3YUCHUA TUCHOUILJINHEIL.

Pe3yJILTaTl>I 0CBOCHMA

Pe3yJIbTaTLI 0CBOCHUSA

JAMCIUILIMHBI AUCUMILIMHBI HANIPaBJieHbl | POpPMBI M METOBI
Ha popMuUpPOBaHMe
OK u IIK JIP
dopMHUpOBaHHE YMEHUI OK 3aroIHeHUe TaOJIULIbI
O0OBSICHSATH POJIH OMOJIOTHH B 01 JIP 10 | ¢ ommcarmeM MeToOI0B
hopMHUPOBAaHUM HAYYHOTO bepexnuo MHKPOCKOIIMPOBaHUS
MHUPOBO33PCHHA, BKIIAA OTHOCAIINUCA K C UXIJOCTOHMHCTBaAMHU U
OHMOJIOTHYECKUX TCOpI/Iﬁ B IIPpUPOJHOMY HEIOCTaTKaMH.
(dhopMUpOBaHUE COBPEMEHHOM HACJIEINIO
€CTECTBEHHO-HAYYHOM KapTHUHBI CTpaHbl U MUDA, 3aromHeRue TabMub!
MHpPAa; €IUHCTBO KUBOM Y HEXKUBOU IPOSIBIISFOIIN I «Bruaj yueHbIX B
MIPUPOJIBI, POJICTBO JKUBBIX c(hopMUPOBAHHO pasBHTHE OHONTOrHI
OPraHU3MOB; CTb 3anonxenue .
buonorus kak nayka. OOmas sKostoruueckoii | CPABHHTCIRHON
XapaKTEPUCTUKA KU3HU KYJBTYpPbI Ha Ta6HHHI’IUCXOHCTBa 1
OCHOBE pa3Iuyrid )KMBOT'O U HE
TTOHUMAaHUS KHBOT'O
P — [IpoBepka TeTpaau.
COLMANBHBIX, [IpoBepka JoMamHux
SKOHOMHUECKHX | SaHdtd.
" OrieHuBaHue
mpodeccuomans | IPAKTHIECKHX pél60T.
HO- [IpomexyTouHbIit
MIPOU3BOJACTBEHH KOHTPOJIb.

BIX  IPOIECCOB
Ha
OKPYXKarOUIyIO
cpeny.
Brerpaxaromuii
JIeITeIbHOC
HETIPUSTHE
JICUCTBUM,
MPUHOCSIIUX
Bpell TPUPOJE,
paCIO3HAKOIINA N
OIMIaCHOCTHU




cpenbl
oOuTaHus,
IPEeIyIPEKIAL0
1105071
PHCKOBaHHOE
IIOBEICHHUE
TPYTUX
rpakaaH,
MONYJIIPU3UPYIO
HA  CIOCOOBI
COXpaHEHUs
IIAMSITHUKOB
IPUPOIBI
CTpaHBI,
pEerroHa,
TEPPUTOPHH,
IIOCEJICHHUS,
BKJIIOYCHHBIM B
00IIIeCTBEHHBIE
WHUILIMATUBEI,
HaIlpaBJICHHBIC
Ha 3a00Ty 0 HUX

@®opMyJMpPOBaAHME 3HAHUI O OK JIP 13
KJIETKe—CTPYKTYPHO- 01 JleMoHCTpHpYO
(pyHkuMOHAIBLHAS eIMHM LA IIUH TOTOBHOCTH
“KHBOT0, KJIETOYHOH TeOpHHU OK U CIOCOOHOCTH
- OCHOBHBI€ TOJIOKECHUS 02 BECTH JINAJIOT C
OMOJIOTUYECKUX TEOPUU U OK JIpYTrUMH
3aKOHOMEPHOCTEN: KIIETOUYHOM 04 JIFOIbMH,
TEOpUHU JIOCTUTaTh B HEM
B3aMMOIIOHUMAaH
- CTpOCHHE U (PYHKITMOHUPOBAHUE s, HAXOJUTh
OMOJIOrNYEeCKHX OOBEKTOB: KIIETKH, o0I1IMe 1eJIh U
TE€HOB U XPOMOCOM, CTPYKTYPBI COTPYJHUYATh
BHJIa U SKOCUCTEM; TUISL UX
JTOCTHXKEHUSI B
npodeccuoHanb
HOU
NEATEIIbHOCTH
CtpykTypHO-()YHKITMOHATILHBIC OK JIP 10 | ®ponTta
(baKTOpBI HACTIEACTBEHHOCTH 01 bepexnuo JIbHBIN
OK OTHOCAIIMICA K | OIpOC
02 IPUPOTHOMY Pa3pabo
HACJIEIUIO TKa
CTpaHbl U MUpa, | IJ0ccap




MPOSIBJIS IO I
c(hOpMUPOBAHHO
CThb
AKOJIOTUYECKOM
KYJbTYpPbI Ha
OCHOBE
IMOHUMAaHHUS
BIIUSTHUS
COIIMAJIbHBIX,
YKOHOMHUYECKHUX
5
npodeccuoHalb
HO-
MPOU3BOJICTBEHH
BIX  IPOIECCOB
Ha
OKPY>KarOIIyIO
cpeny.
Brerpaxaromuii
JIeSITCIILHOR
HETIPUSITUE
JICUCTBUM,
MPUHOCSIIUX
Bpel MpUpOJE,
pacno3HAIOLINM
OITACHOCTH
cpenbl
oOuTanus,
peayNpexI1at0
1105071
PUCKOBaHHOE
TTIOBEICHHUE
ApyTHuX
rpaxKJiaH,
NONYJIIPU3UPYIO
UM CIIOCOOBI
COXpaHCHUS
ITaMSITHUKOB
PUPOJIBI
CTpaHbl,
pervoHa,
TEPPUTOPUH,
IIOCCJICHUS,
BKJIIOYCHHBIA B
00I11eCTBEHHBIE
WHUIIAATUBEI,

Hst
Penienne 3agau Ha
ONPEACIICHUE
MOCJIEA0BATEIILHOCTH
HYKJICOTHIOB,
AMHHOKHCJIOT B HOpME
U B Clly4ae
W3MEHECHHAIIOCICIOBAT
€JIbHOCTUHYKJICOTUIOB
JIHK




HaIpaBJICHHBIC
Ha 3a00Ty 0 HUX

OOMeH BelleCTB U IIpeBpalleHre OK JIP 13 OpOoHTAIIBHBIN ONPOC
SHEPTHH B KIIETKE 02 JeMoHCTpupyIo | 3anonH

IIUM TOTOBHOCTD | eHue

Y CIIOCOOHOCTL | CpaBHUT

BE€CTH JIHAJIOT C eJILHOU

JApyruMu TaOIUIL

JIOJIBMH, Bl

JOCTUTaTh B HEM | XapakTe

B3aMMOIIOHUMAH | PUCTHK

Ysl, HAXOJINTh THIIOB

o0Imue nenu u oOMeHa

COTPYJHUYATH BEIIIECT

TUTST UX B

JIOCTHKCHUS B

npodecCruoHaIb

HOM

NeSATEeIbHOCTH
YKu3HeHHbIiH LMK KJIETKH. OK JIp 13 O6cyxaeHue 1o
Muto3. Meiios 02 JleMOHCTpUpYIO | BompocaM JeKIUK

OK [IIU1 TOTOBHOCTD Pa3paboTka
04 U CIIOCOOHOCTh JICHTBI

BECTH OHUAJIOT C BpEMEHU

ApYruMu ’KM3HCHHOI'O IIUKJIa

JIOJIBMH,

JIOCTUTaTh B HEM

B3aMMOIIOHUMAaH

1si, HAaXOJIUTh

o0IIHe eI U

COTPYJHUYATh

JUIS UX

JOCTIDKCHUS B

npodeccuoHanib

HOH

JIeSITeIIBHOCTH
®opMHUpOBaHUE CYLIHOCTH OK JIP 18 OuennBaemas
OMOJIOTMYECKUX MPOLIECCOB: 02 lIpuHUMAarOIMK | gucKyccus
Pa3MHOXKEHUS, OTI0JIOTBOPEHUS, OK ¥ IOHUMAIOIMA | Pa3paGoTka
JEUCTBUSI UCKYCCTBEHHOIO U 04 LICITM U 3aJa4n MEHTATbLHON KapThl

€CTECTBEHHOTO 0TOOpA.
Crpoenusi u pyHKIUH
opraHmsma

Crtpoenue opranusma.

COLIMAJIbHO-
SKOHOMMYECKOT
O pa3BUTUS
PecmyOmmku
Tartapcran,

TKaHEW, OPraHoB U
CUCTEM OpPraHOB
OpraHU3MOB
(pacTeHusi, KUBOTHBIE,
YEJI0BEK) C KPATKON




TOTOBBIN
paboTath Ha ero
JIOCTHKEHUE,
CTPEMSILIHNCS K
ITOBBIIICHUIO
KOHKYPEHTOCIIOC
00HOCTH
peruoHa B
HAIlMOHAJIILHOM
U MUPOBOM
MacmTade

XapaKTEpUCTUKON UX
byHKIHA

®opmsbl
OpPraHU3MOB

Pa3MHOKEHHUS

OK
02

JIP21
Hcnons30BaTh
CpeAcTBa
dusnueckou
KYJIbTYPHBI JIJIS
COXpaHECHUS U
YKpETICHHS
3710pOBbS B
npolecce
npodeccroHanb
HOM
JESITCILHOCTH U
TOI/IeP KAHMS
HEOOXO0IUMOTO
YpOBHS
duznueckon
ITOJITOTOBJICHHOC
TH

@pOoHTAIIBHBIN ONPOC
3anoJHeHue TaOIHILIbI
C KpaTKoOu
XapaKTEpUCTUKON U
npumepamMu Gopm
Pa3MHOXKEHUS
OpraHU3MOB

OHTOreHe3 pacTeHHH, KUBOTHBIXHU

YCJIOBCKA

OK
02
OK
04

JIP 10
bepexnuo
OTHOCAIIMNCA K
IPUPOTHOMY
HACJIEINIO
CTpaHbl U MUDA,
IIPOSIBJIS IO
c(hOopMHUPOBAHHO
CTh
AKOJIOTUYECKOU
KYJIBTYPBI Ha
OCHOBE
MMOHUMaHHUS
BIIASIHUSA
COLUAIbHBIX,
3KOHOMHUYECKHX
151

Pa3zpaboTka neHThI
BPEMEHH C
XapaKTEPUCTUKON
ATAIoOB OHTOI€HE3a
OTACJIBHOU IPYNIION
YKABOTHBIX U YEJIOBEKA
10 MUKPOTPYIIIIam

Tect/ompoc
CocraBienue
’KU3HEHHBIX ITUKJIOB
pacTeHuid Mo OTAeNaM
(MOXOBUIHBIE
XBOIIEBUHBIC,
MarOPOTHUKOBU]I
HBIC,TOJIOCEMEHHEIE,
MOKPBITOCEMEHHBIE)




npodeccroHann
HO-
IPOU3BOJICTBEHH
BIX  TPOIECCOB
Ha
OKPY’KaIOIIyIO
cpeny.
Brrpaxarommi
JesITEIbHOE
HETIPUATHE
JICUCTBUH,
TIPUHOCSTIINAX
Bpel NpUpPOJE,
pacno3HAIOINN
OITAaCHOCTH
cpenbl
oOuTaHus,
pEeAYPEKIat0
1104071
PHCKOBaHHOE
TIOBEICHHUE
TPYTUX
rpakIaH,
NONYJIIPU3UPYIO
1000707 SIS § (4161010}
COXpaHECHUS
ITaMATHHUKOB
IPUPOIBI
CTpaHBbI,
peruoHa,
TEPPUTOPHH,
ITOCEJICHHS,
BKJIIOYCHHBIM B
00IIIeCTBEHHBIE
WHULIMATUBEI,
HaIlpaBJICHHBIC
Ha 3a00Ty O HUX

®opMHUpPOBaTh YMEHHE PEIIaTh
AJIeMEeHTapHbIe OMOJOTUYECKUE
3a7]a4M; COCTABIIATH JJIEMECHTAPHBIE
CXEMBI CKPELIMBAHUS U CXEMBI
IIEPEHOCA BEILIECTB U NIepeaauun
SHEPruM B SKOCHCTEMAX (1lenu
MATaHUsA); OMTMUCHIBATh OCOOCHHOCTH

OK
02
OK
04

JIP21
Hcnonp3oBath
CpeacTBa
buznyeckoit
KYJIBTYPbI JIs
COXpaHEHHUS U
YKPETUIEHUS
310pOBbS B

Pa3zpaboTtka
rioccapus
OpoHTaIBH

BIA OITPOC

Tect o

BOIIpOCaM

JEKIUU

Pemenue 3a1au Ha




BHUIOB 110 MOP(OJOTHUECKOMY nporiecce OTpeJieTIicHUE
KPUTEPHIO npoeCCHOHAb | BEPOSITHOCTH
3aKOHOMEPHOCTH HACIICOBAHUS 15(0)1 BO3HUKHOBCHMS
JEATEIIBHOCTH K | HACJEICTBEHHBIX
O JICPKAHS MPU3HAKOB IIPU MOHO-,
HEOOXOHUMOr0 IH-, TTOJIUTHOPHUIHOM U
YPOBHS aHAJIM3HPYIOIIEM
busnyeckoit CKpEIIMBaHUH,
IOJITOTOBJICHHOC | COCTaBJICHHE
TH TC€HOTUITUYECKHX CXEM
CKpEeITHBAHUS
Creruiensoe HacJIeIOBaHUE OK JIP 13 TecT
MPU3HAKOB 01 JleMmoHCTpHpYIO
OK [IHii TOTOBHOCT PazpaboTka rioccapus
02 1 CIIOCOBHOCTE Pemrenue 3amaq Ha
BECTH JAUAJIOT C OIIPEACICHHC
PYTHME BEPOSTHOCTH
ITEOTIBM, BO3HUKHOBCHHS
OCTHraTh B Hem | HACICICTBEHHBIX
B3aUMOIIOHMMaH | PH3HAKOB MPH
WSl HAXOJHTh CICTICHHOM
OGIIe IeNH 1 HACJIEOBaHNUH,
COTPYIHUYATD COCTaBJICHHE
VTS AX T€HOTHITHYECKHX CXEM
NOCTHKEHUS B CKpCIMBaHNA
npodeccuoHanb
HOU
JIEATENLHOCTH
Pemrenue 3amau Ha onpesencHue OK JIP 10 | Tecr.
TUIIA 01 bepexnuo
MyTaIuu npu OTHOCSIIHMHACI K Pemenne sana4 va
nepeade OK HPHPOTHOMY OmpeieJICHHE TUMa
HACJIECTBEHHBIX IPHU3HAKOB, 02 HACIIEIUIO MyTalnn Tipu
COCTABJICHUE T€HOTUIIMYECKUAX OK CTpaHbl M Mupa, | HACJICACTBCHHBIX
CXEM CKpEIIMBAHHUS 04 TPOSIBIISTFOIIHA [IPU3HAKOB,
chopmupoBanHo | COCTABICHHE
CTh T€HOTUITUYECKHX CXEM
AKOJIOTHYECKOU CKpCIIMBaHuA

KyJbTypbl  Ha
OCHOBE
IOHUMaHUS
BIIMSTHUS
COIMAJIbHBIX,
SKOHOMHYECKUX
u
npodeccroHamn




HO-
MPOU3BOJICTBEHH
BIX  MPOIECCOB
Ha
OKPYXaOIIy10
cpeny.
Brrpaxarommu
JIeATEIILHOC
HETIPUSTHE
JICCTBUM,
MPUHOCSIIUX
Bpel MpUpPOJE,
pacno3HAOIINN
OITACHOCTH
cpeabl
oOuTaHus,
peayNnpex1at0
1105071
PUCKOBaHHOE
TIOBEICHUE
JIPYTUX
rpaxiaH,
MOMYJISIPU3UPYIO
1000707 SIS § (011010}
COXpaHECHUS
IMaMSATHUKOB
IPUPOJIBI
CTpaHbl,
peruoHa,
TEPPUTOPUH,
TTOCCJICHUS,
BKJIIOYCHHBIM B
00IIIeCTBEHHBIE
WHUIMATUBEL,
HarnpaBJICHHbIC
Ha 3a00Ty 0 HUX

Teopus 3Bosrounu Vcropus
ABOJIFOIIMOHHOT O yUECHUS.
MuKpO3BOIOLIHS.

OK
02
OK
04

JIP 13
JleMoHCTpHpYIO
[IIUY1 TOTOBHOCTD
1 CIIOCOOHOCThH
BECTH JUAJIOT C
JIPpYTrUMHU
JIFOIBbMH,
JIOCTUTATh B HEM
B3aMMOIOHUMAH

@poHTAJIBHBIN
orpoc
Pazpabotka
rioccapus
TEPMHHOB.
Pa3zpaboTtka
JICHTHI BPEMEHU
pa3BUTHUSA
HBOJIFOLIMOHHOTO




s, HAXOJUTh y4eHUs
oO11ye 1eau u
COTPYAHUYATh
JUISL AX
TOCTUKEHHUS B
npodeCcCuOHAIb
HOU
NEATEIIbHOCTH
MakposBodtonus. BosHUKHOBEHUE OK JIP13 OuenuBaeMas
151 pa3BUTHEKU3HU HA 02 JleMmoHCTpHUpYIO HUCIIOJIb30BaAHUE
3emite OK L1 TOTOBHOCTb apryMeHTOB,
04 ¥ CIIOCOOHOCTH OHOJOrnYeCcKon
BCCTH JHAJIOT C TEPMUHOJIOTUHU U
ApyrumMu CUMBOJIUKH JIJI
JIYOObMH, JIOKa3aTelabCTBA
AOCTUIaTh B HEM | po/1cTBAOPTraHU3MOB
B3aMMOIIOHUMAH | pa3HbIX
Wi, HaXOUTh CHUCTCMATHYCCKHUX
oO1ue 1enu u TPYIII
COTPYIHUYATh PaspaGoTka
AT AX JICHTHI
JTOCTUXXEHUS B BpEMEHN
HPQ@GCCHOHE‘HB BO3HUKHOBEHUS U
HOH pa3BUTHSI KU3HU Ha
NESATETbHOCTH 3eMiie
®opMHUpOBaHME 3HAHUN 110 OK JIP 16 OpOoHTATBHBIN U
IIPOMCXOXKICHUIO YeJIOBEKa — 02 [IprHMMaromyii | UHAWBUIYaIbHBIN
AHTPOIIOTEHE3A. OK OCHOBBI ompoc.
YMeHune aHaau3upoBaTh U 04 3KOJIOTUYECKON OuenuBaeMas
OLICHUBATh PA3JINYHBIC TUIIOTE3bI O KYJIBTYDBHI, JTUCKYCCHS
CYIIHOCTH, POUCXOKICHUU KU3ZHU COOTBETCTBYIONI | [TpOMEXYTOUYHbIM
Y 4eJI0BeKa, rI100aibHbIC en KOHTPOJIb.
AKOJIOTUYECKUE TTPOOIEMBI U UX coBpeMeHHOMY | [IpoBepka TeTpau.
peleHus, IOCICACTBUSA YPOBHIO ITIpoBepka nomamHux
COOCTBEHHOM JEATEIHLHOCTH B OKOJIOTUYECKOTO | 3a1aHMid.
OKpY’KAIOLIEH CpeNE; MBIIICHUS,
IIPUMEHSFOLLINN
OTIBIT
JKOJIOTUYECKHU
OPUEHTUPOBAHH
on
pediekcuBHO-
OLICHOYHOU U
IPAKTHYECKOU

ACATCIBbHOCTH B
ZKHN3HCHHBIX




CUTyallusiax u

npodeccruoHanb
HOM
JIEATEIILHOCTHU
®opMuUpOBaHHE YMEHH I OK JIP 16 OpOoHTATBLHBINA U
00BACHATD: B3aUMOCBSI3H U 01 [IpyHUMarOIMK | UHAUBUAYATbHBIN
B3aMMO/ICICTBUE OPTaHU3MOB U OCHOBBI OIIpoC.
OKPYKarOIIEU CPEbl; MPUYHUHBI U OK DKOJIOTUYECKOU | OrieHuBaemas
(haKTOPHI IBOJIIOLINH, 02 KYJIBTYPBI, OreHuBaHue
HU3MCHACMOCTb BUIOB; HAPYIICHU S g7K COOTBCTCTBYIOIII IPAKTHYCCKUX
B Pa3BUTUHU OPraHW3MOB, MyTalllH eu 3aJIaHUiA.
M UX 3HAUYCHUE B BOSHUKHOBCHUU COBPEMCHHOMY Hp()Mex(yTquHﬁ
HACJICACTBCHHBIX 3a6OJ'ICBaHI/II71; YPOBHIO KOHTPOJIb.
YCTOWYHUBOCTb, PA3BUTHUE U CMEHBI 9KOJIOTUYECKOTO | [IpoBepka TeTpaiu.
9KOCHCTEM; HEOOXOIUMOCTH MBIIIJICHHS, [IpoBepKa JOMAIIHHUX
COXpaHEHUSI MHOT0OOpa3us BUJIOB; MPUMEHSIOLINAN 3a1aHui.
YMeHnue pemarh 3JIEMEHTApHBIE OMBIT
OMOJIOrMYECKHE 3aJJaut; COCTABIIATh AKOJIOTHYECKHU
3JIEMEHTAPHBIE CXEMBI OPUECHTHUPOBAHH
CKPEILIMBAHUA U CXEMBI IIEPEHOCA ou
BENIECTB U Nepeiayu SHEPTUHU B pedekcuBHO-
dKOCHCTEMax (IIeTH TUTaHus ), OLICHOYHOM U
OITMCHIBATH OCOOCHHOCTH BUJIOB I10 MPAKTUYECKOU
MOpP(OIOTHUUECKOMY KPUTEPHIO; JICATEIILHOCTHU B
JKU3HEHHBIX
CUTyalHsIX U
npodeccuoHanb
HOM
JICATEIILHOCTHU
Dxonorpyeckue  (HaKTOpel U OK JIP 16 OpOHTAIBHBIN U
Cpelbl )KU3HU 01 [IpunnMmaromumn WHIMBUAYaJIbHBIN
OCHOBBEI OHpOC.
OK 9KOJIOTNYECKOMH
02 KyBTY L, OuenunBaemMas
OK COOTBETCTBYIOLIEN AUCKYCCHA
07 COBPEMEHHOMY
YPOBHIO
9KOJIOTHYECKOTO
MBIIIJICHHUA,
HpI/IMeHHIOHII/II/I
OIIBIT
9KOJIOTUYCCKU
OpI/IeHTI/IpOBaHHOI/I
pednexcuBHO-
OILICHOYHOU U
MPAaKTUYECKON
NCATCIIBHOCTHU B
JKNU3HCHHBIX

CUTyallusAX U




npodeccruoHaIbHO
¥ IeITeNbHOCTH

[Tomynsius, cooO1iecTna,
YKOCHUCTEMBI

OK
01

OK
02
OK
07

JIP 10
bepeximBo
OTHOCSIIUNUCI K
MPUPOTHOMY
HACJIEUIO
CTpaHbl U MUDA,
MPOSIBJISIOIIU I
c(hopMHPOBAHHO
CTh
AKOJIOTUYECKOM
KYJIbTYpbI Ha
OCHOBE
IIOHUMAaHUS
BIIMSIHUS
COLIMAJIbHBIX,
SKOHOMHUYECKHUX
u
npodeccuoHalb
HO-
MPOU3BOJACTBEHH
BIX  IPOLECCOB
Ha

OKPYX aFOIIYIO
cpeny.
Brerpaxaromnuii
JIESITEIIbHOE
HETIPUSITUE
JICUCTBUI,
MPUHOCSIITUX
Bpel MOpHUPOE,
pAacCIo3HaKOIINAN
OITACHOCTH
cpenbl
obuTanus,
MpEyIpPEkKIA0
1005051
PUCKOBaHHOE
MTOBEJICHUE
APYyrux
rpa)IaH,
MOIYJISIPU3UPYIO
M CIOCOOBI
COXPaHEHUS
MIaMSATHHUKOB

CocraBneHue cxem
KPYrOBOPOTaBEIECTB,
WCIIOJIB3Ysl MAaTEPUAIIbI
JEKIUU

Pemenne npaktuxo-
OPUEHTUPOBAHHBIX
pacUETHBIX 3aJIaHUH T10
MIEPEHOCY BEIIECTBA U
SHEPIruu B
IKOCHUCTEMAX C
COCTaBJICHUE
TpOPHUUECKUX IeTeH U
nupamuj; OMOMacchl U
SHEPrUu




PUPOIBI
CTpaHBbl,
peruoHa,
TEPPUTOPHH,
IIOCEJICHUS,
BKJIIOYCHHBIA B
0OIIIECTBEHHBIE
WHUIIMATUBEI,
HaIlpaBJICHHbBIC
Ha 3a00Ty 0 HUX

buocdepa - rio0anbHas OK JIP 16 OuennBaemas
SKOJIOTUYECKAs CHCTEMA 01 Hpuuumarormuii JIACKYCCHS
OCHOBBI 5 OuenuBanue

OK HKOJIOTHYECKOM

02 —— MPAKTHICCKUX

OK cooTBeTcTBytomel | SAAaHHH.

07 COBPEMEHHOMY [TpomexyTouHbIM
YPOBHIO KOHTPOJIb.
3KOJIOTHYECKOI'O HpOBepKa TeTpaJ:[I/I.
MBINIJICHUA,

y [IpoBepka JoManrHUX

IMPUMCHATIOIINH o

OLIBIT 3aJaHUM.

I3KOJIOTUYECKHU

OPHUEHTHUPOBAHHOMN

pedaexcuBHO-

OLICHOYHOU U

IIPAKTUYECKOU

ACATCIIBHOCTHU B

KHU3HCHHBIX

CUTyallusaxX U

npogeccHOHaTBHO

W e TeIbHOCTH
BnausiHue  aHTpOMOTr€HHBIX OK JIP OueHuBaeMas
¢dakTopoB Ha Ouochepy 02 16IIpusumarommii | qucKyccus

OCHOBBI

OK SKOJIOTHYECKOM Brinmonnenue

04 KYJIBTYDBI, 1a00paTopHOI pabOThI

OK COOTBETCTBYIOIEH | Ha BBLIOOD:

07 COBPEMEHHOMY
YPOBHIO "VMcCTBEeHHAs
9KOJIOTHIECKOTO paboTOCIIOCOOHOCTR",
MBIIIJICHUS,

NPUMEHSIOIIH "BausHue
OIBIT a0MOTHYECKHUX
OKOIOTHICCKH | hakTOpOB HAYEIOBEKA
OPUEHTUPOBAHHOM

(HU3KHE U BBICOKHE
pedreKkcuBHO- "
OIIEHOYHO H TeMIrepaTyphl)
MIPAaKTUYECKON

JCATCIIBHOCTH B




JKA3HEHHBIX
CUTYyalHusIX U
npodeccruoHaIbHO
U IeATEebHOCTH

buoJjiorus B ;KU3HHU
buorexnonoruu B JKA3HU
Kaxnaoro. [IpomslmnenHas
OMOTEXHOJIOTHS
BHOTEXHONOTHH B TEXHHUYECKHUE
CHCTEMBI

OK
01

OK
02
OK
04

JIP 16

[Tpurnmarommin
OCHOBBI
3KOJIOTUYECKOU
KYJBTYpBHI,
COOTBETCTBYIOLIEH
COBPEMEHHOMY
YPOBHIO
3KOJIOTMYECKOTO
MBIIILICHHUS,
MIPUMEHS IO A
OTIBIT
3KOJIOTMYECKHU
OPHUEHTHUPOBAHHOMN
pedIeKCUBHO-
OLICHOYHOU 1
MPaKTUYECKOM
JESATEIbHOCTHU B
KU3HEHHBIX
CUTYyalUsIX U
npodeccruoHaIbHO
U AeSiTeJIbHOCTH
JIP 10 bepexnuso
OTHOCSIIIUIACS K
IPUPOTHOMY
HaCJEeINI0 CTPaHBbI
U MUpa,
MPOSIBJISTFOIIIMIA
c(hOpMHUPOBAHHOCT
b 9KOJIOTUYECKOI
KYJIbTYpbI HA
OCHOBE MTOHUMAaHHUS
BIIASIHUS
COIMATbHBIX,
SKOHOMUYECKHX U
npo¢eCcCuoHAIBHO-
MIPOU3BOICTBEHHBIX
MPOIIECCOB Ha
OKpY>KaroIlyko
cpeny.
Bripaxaromuii
NesTETHLHOE
HETpUsATHE
JIeNCTBHH,
MIPUHOCSIINX BpPE]
pupoJe,
pacno3Harumn
OMAaCHOCTH Cpebl
oOuTaHus,
MPEAYNPEKTAFOITI

3amura Keuca:
MIPEJICTABIICHHE
PEe3yJIbTAaTOB PEIICHUS
KECOB (BBICTYIIIEHUE C
MpEe3eHTalNEeN ).
BrinonHenue keiica Ha
aHayu3 uH(OpMaInK O
Hay4YHBIX IOCTHKEHUSIX
BOOJIACTH
TE€HETUYECKUX
TEXHOJIOTHI, KJIE€TOUYHOU
WHKEHEPUH, MUIIEBIX
OMOTEXHOJIOTHH (I10
TpyIInam),
MIPEICTABIICHUE
PEe3yJIbTAaTOB PEIICHUS
KEHCOB




1 PUCKOBAaHHOE
MOBEJICHUE JPYTHX
IpaX}IaH,

MO YIS PU3UP YEOIIT
Hii CIIOCOOBI
COXpaHEHUs
MMaMSTHHKOB
MPUPOJIBI CTPAHBI,
peruoxa,
TEPPUTOPHH,
IIOCCJICHHUS,
BKJIIOUCHHBIN B
00I1IECTBEHHbIE
WHHUIIMATUBLI,
HanpaBJiCHHBIC Ha
3a00Ty O HUX







