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1. O0mas xapakrepucTuka pado4yeil nporpaMmbl 0011e00pa30BaTeIbHOM
aucuuiuinebl OYIL08 «buosxorus»

1.1. MecTo QUCHMILIMHBI B CTPYKType OCHOBHOI 00pa3oBaTebHOM
NpOrpaMMBbl:

O6meoOpazoBaTenbHas AUCHUIUIMHA «buonorus» sBigeTcs 00A3aTeNbHOU
4acThio  0011e00pa30BaTeIbHOTO LHMKJIA 00pa30BaTeIbHOW MPOTpaMMBI B
cootBercTBH ¢ PI'OC mo mpodeccusm: 08.01.28 Mactep OTIEI0YHBIX
CTPOUTENBHBIX U IEKOPATUBHBIX PaboT

1.2. llenu v mu1aHupyeMble pe3yJabTaThl 0CBOEHMsI JUCHMILIUHBI:
1.2.1. Heau 1UCHUTIMHBI

Conepsxanue nporpamMmmbl «buosiorus» HampaBIeHO HAa JOCTHXKEHHUE CIIEIYIONTUX
LeJe:

— (OpMHPOBAHUE CHCTEMBI 3HAHUH O IPU3HAKAX U MPOIECCAX KUZHEICATCITLHOCTH
OMOJIOTMYECKUX CUCTEM PAa3HOTO YPOBHS OpraHu3allly;

—  ¢QopmupoBaHHWE CHUCTEMBl 3HAaHMH 00  OCOOCHHOCTAX  CTPOCHHS,
KU3BHENIEATeIIbHOCTH OPraHNU3Ma YEeJIOBEKa, YCIOBUSX COXPAHEHHS €T0 3/I0POBbS;
— (dopmMupoBaHHEe yMEHUN MPUMEHATh METOAbl OHUOJOTHYECKON HAyKH JUIs
U3Y4YeHUS] OMOJIOTUYECKUX CUCTEM, B TOM YUCJIE M OPTaHU3Ma YeJIOBEKa,

— (QopMupoBaHHWE YMEHHH WCHOJIB30BaTh HWHPOPMAIMIO O COBPEMEHHBIX
JIOCTUKEHUSIX B 00J1aCTH OMOJIOTHH 151 OOBSICHEHHUS MPOLIECCOB U SIBJICHUHN KUBOU
MIPUPOBI U KUZHECATSTLHOCTH COOCTBEHHOTO OpTraHNU3Ma;

— (opMmupoBaHue YyMEHHI OOBSCHATH POJIb OHOJOTUM B TMPAKTUYECKOU
NeSATeILHOCTH JIIOJIeH, 3HaUYeHuEe OMOJIOTUYECKOTO pa3Hoo0pasus JJIsi COXpaHEHUs
ounocdepsl, MOCIEACTBUS ACITEIBHOCTH YEJIOBEKA B IPUPOJIC;

— (OpMHUPOBAHKE DKOJIOTHUECKOW KYJIBTYPHI B LIEISAX COXPAHEHUS COOCTBEHHOTO
3I0POBBS U OXPaHbl OKPYKAIOIICH CPE/Ibl.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOCHUH 001Ieo0pa3oBaTebHOM
aucHUIIMHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHue TUCUMIUIMHA uMeeT npu hpopmupoBanuu 1 pazsutuu OK u
[1K



Koa n Il1anupyeMble pe3yabTaThl OCBOCHHUS AU CHUIIIHHBI
HAHMMEHOBaHUe
(popmupyembIx Oomue JucuunimHapHbIe
KOMIIETEHIIH i
OK 01. CamocrosTenbHas GOopMyIHpPOBKA U CdopmupoBaTh 3HaHHSA O MECTE U POJU OHOJOTHMH B CHCTEME HAYyYHOTO
Bri6upats aKTyaliu3anus MpoOJIeMbl, € BCECTOPOHHHUIA 3HaHUS, (YHKIMOHATBHOW TPAMOTHOCTH 4YEJIOBEKa I PEHICHHS

CIOCOOBI perIeHUs
3a1a4
po¢eCCHOHAIBHO
U IeITeIbHOCTH
MPUMEHUTEIBHO K
pa3IM4YHBIM
KOHTEKCTaM

aHanu3; OnpeneneHue ey AesITeIbHOCTH,
3a/1aua mapamMeTpoOB U KPUTEPUEB UX JOCTUXKEHUS;
Brecenune KoppeKTHB B JeATEILHOCTD, OLICHKA
COOTBETCTBUS PE3YJIbTATOB LIEIISIM, OIICHKA
PHUCKOB MocaeAcTBUl AesTenbHocTH [TocTaHOBKA
1 HhopMyIUpOBKa COOCTBEHHBIX 3a/1a4 B
00pa3oBaTebHON JACATEIHPHOCTH U KU3HECHHBIX
CUTYyalusiX; AHaIN3 TOJIyYCHHBIX B X0OJI€
pelIeHus 3a/1a4M PE3yIbTaTOB, KpUTHUECKas
OIICHKA UX JIOCTOBEPHOCTH, TPOTHO3UPOBAHKE
M3MEHEHUH B HOBBIX YCJIOBUAX; Pa3paboTka riana
pelIeHus TPOOJIEMBI ¢ YI€TOM aHaIN3a
MMEIOIINXCS MaTepUaIbHbIX U HEMATEPUAIbHBIX
pecypcoB OcyIiecTBICHUE TIEICHANPABICHHOTO
MOKCKA TIepeHO0ca CPEJICTB U CIIOCOOOB ICHCTBUS B
po¢eCCUOHANBHYIO Cpey; Y MEHUE TIEPEHOCUTD
3HaHMS B MTO3HABATENIbHYIO U MPAKTUUYECKYIO
00J1acTH XU3HEACITSIbHOCTH; CaMOCTOATENLHOE
OCYUIIECTBJICHUE NTO3HABATEIbHON J€ATEIbHOCTD,
BBISIBIICHUE MTPOOJIEMBI, ITOCTAHOBKA U
(dbopMynupoBKa COOCTBEHHBIX 3a7a4 B
00pa3oBaTeNbHON JAESTENHPHOCTH U KU3HECHHBIX
cutyanusx; CaMOCTOSITEIbHOE COCTaBICHUE
MJIaHaA PEIICHUs MPOOJIEMBI C YIETOM UMEIOIITUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U
npennoureHuit; OneHka npruoOPEeTEHHOrO OTbITA;
O1ueHka HOBBIX CUTYallMil, BHECEHUE KOPPEKTHUB B
NesITeTbHOCTD, OIIEHKA COOTBETCTBHSI PE3yIbTATOB
LICIISM.

YKU3HEHHBIX TIpobiieM;

CdhopmupoBaTh yMEHHsSI PacKphIBaTh COJAEP)KAHHE OCHOBOIOJATAIOIINX
OMOJOTMYEeCKHX TEPMHHOB M TMOHSATUH: XU3Hb, KIJETKa, TKaHb, Opra,
OpraHW3M, BHUJ, TNOMyJSIHs, D3KOCHCTeMa, OuolneHo3, Ouocdepa,
MeTaboa3M (0OMEH BEIISCTB M MPEBpalllcHUE JHEPruu), TrOMEoCTa3
(camoperyisnus), OMOCUHTE3 O€llKa, CTPYKTYpHAsi OpraHU3aIHsl KUBBIX
CUCTeM,  JUCKPETHOCTb,  CaMOPEryJslusi,  CaMOBOCIPOU3BEICHUE
(penpoayKiusi), HaclaeICTBEHHOCTb, U3MEHUYNBOCTh, YHEPI03aBUCUMOCTD,
POCT M pa3BUTHE, yPOBHEBAs OPraHU3AIINS.

CdopmupoBaTh yMEHHUSI PACKPBIBATh COACPIKAHUE OCHOBOIOJIATAIOIINX
OMOJIOTMYECKHX TEOPHUM U THUIOTE3: KIETOYHOW, XPOMOCOMHOM,
MYTaIIMOHHOW, IBOTFOIIMOHHOM, MPOUCX 0K ACHHS KMU3HU U YEJIOBEKA;
CdopmupoBaTh yMEHUS pacKpbIBaTh OCHOBOIIOIATAIOIIIE OMOTOTUYECKUE
3akoHbI 1 3akoHOMepHOCTH (I'. Mennens, T. Moprana, H.IA. BaBuiosa, D.
I'exkens, @. Mromnepa, K. bapa), rpanunbl MX TPUMEHUMOCTH K JKUBBIM
CUCTEMaM,;

[IproGpecTy OMBIT MPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOT'O MMO3HAHUS,
WCTIONB3YEMBIX B OMOJIOTMH: HAOJIOACHHUS W OMUCAHUS JKUBBIX CHCTEM,
MPOIECCOB W SBJICHMI; OpraHU3allid U TPOBEICHHS OHOJIOTHMYECKOTO
SKCTIIEPUMEHTA, BBIIBUKEHUSI TUIOTE3, BBISBISATH 3aBUCHMOCTH MEXIY
UCCIIElyeMbIMH BEITMYMHAMH, OOBSICHSATH IOJYYCHHBIE PE3yNbTaThl M
(hopmMyITHUpOBaTh BHIBOJIBI C MCIIOIH30BAHUEM HAYYHBIX TIOHSTHI, TEOPUMA 1
3aKOHOB;

CdopmupoBaTh yMEHHUS BBIIEIATH CYIIECTBEHHBIE TMPU3HAKH BUPYCOB,
KJIIETOK MPOKAPUOT U SYKAPUOT; OJHOKJIETOUYHBIX U MHOTI'OKJIETOYHBIX
OpraHM3MOB, BHUJIOB, OHOI€OIEHO30B M OSKOCHUCTEM; OCOOEHHOCTH
mpoiieccoB  oOMeHa BEIIeCTB U TPEBpAIllCHUs DHEPTHMH B KIETKE,
(hoToCHHTE3a, MIIACTUYECKOI0 U SHEPTeTUYECKOro 0OMeHa, XeMOCHHTE3a,
MHUTO3a, MeHO03a, OIUIOJOTBOPEHHUS, Pa3BUTHS M  PA3MHOXKEHHS,
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WHIMBUIYAIBHOTO pa3BUTHS oOpraHu3Ma (OHTOTeHe3a), OopnrObl 3a
CYIIECTBOBAHUE, €CTECTBEHHOTO orbopa, BU1000pa3oBaHus,
NPUCIIOCOOJICHHOCTH  OPTaHU3MOB K  Cpele OOWTaHUWs, BIUSHUS

KOMITOHCHTOB 3KOCHUCTEM, AHTPOIIOI'CHHBIX W3MEHCHUU B DKOCHCTEMAax
CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M TMPEBPAICHUE DHEPrHH B
ouocdepe;

CdopmupoBaTh YMEHHUS pelIaTh OHOJOTHMYCCKHE 3aJadyH, COCTaBIIAThH
TCHOTUIIMYCCKHUEC CXCMbI CKPCIIUMBAHUA IJIA PA3HBIX THUIIOB HACJICAOBAHUA
IPU3HAKOB y OpPraHU3MOB, COCTABISTh CXEMbI IEPEHOCA BEIIECTB M
OHCPIUH B S3KOCHUCTCMAX (HCHI/I NUTaHus, IIUIICBBIC CCTI/I);

CdhopmupoBaTh  yMEHHMS  KPUTUYECKH  OILEHHBATh  HMH(OPMAIIHIO
OHMOJIOTMYECKOTO COJICPKAHMSI, BKIIIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS W3
pa3IMYHBIX ~ HCTOYHHKOB  (CpeacTBa  MaccoBOil  MH(pOPMAIUH,
HAy4YHOIIONYJISIpPHBIE MaTepUabl); MHTEPIPETUPOBATH STUUECKUE ACTIEKThI
COBPEMEHHBIX HCCJICOBAaHWI B OHOJIOTHH, MEIAUIIUHE, OMOTEXHOJIOTHH;
paccMarpuBaTh II100aTbHBIC YKOJIOTMYECKUE MPOOJIEMBI COBPEMEHHOCTH,
(bopMHPOBATh 10 OTHOIICHHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;
CdopmupoBaTh ymeHHUs CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIEC U YCTHBHIC
COOOIICHUST Ha OCHOBE OHMOJIOTHYECKOW WH(POPMAIUU M3 HECKOJIBKHX
HWCTOYHHUKOB, 'PaAMOTHO HCII0JIL30BATH HOHATUHMHBIN arrmapar OMOJIOTHH.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
CpEeICTBa MOUCKA,
aHaIu3a u
WHTEPIpETaINN
uHpOpMaLUU U
nH(pOpMaLOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 3a/1a9
npo¢eccuOHaTBHO
A IeITeTbHOCTH

Brnanenue HaBbIkaMy NOJTY4YEeHUsI HHPOPMALIUU U3
HMCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIHHOE
OCYILIECTBIICHUE ITIOMCKA, AaHATIN3A,
CUCTEMAaTH3alluM U UHTEpIpeTaluy HHPOpMauu
pa3NUYHBIX BUIOB U (OPM MIPEICTABICHHUS;
CoznaHue TEKCTOB B pa3IMUHBIX opMaTax ¢
y4eTOM Ha3HaYeHHs WH(POpPMALUU U LIE€TEBOM
ayJTUTOPUH, BBIOOP ONTUMAIBHON (hOPMBI
IIpeicTaBIeHNs U BU3yanu3anuu; McnonszoBanue
CpeacTB MHPOPMAIIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIIOTHH B pEIIEHUN
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U
OpraHU3aIMOHHBIX 33]1a4 C COOJI0IEHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU
0€30MacCHOCTH, TUTUEHBI, PECYPCOCcOepeKEHHU,

C(l)OpMHpOBaTL YMCHHA KPpUTHYCCKU OICHHUBATDH I/IH(I)OpMaLII/IIO
OHOJIOrTYECKOr0 COACPIKaHUA, BKITIOYAIOIIYIO IICEBAOHAYUYHBIC 3HAHUS U3
Ppa3JINYHBIX HCTOYHHUKOB (Cpe)lCTBa MacCcoBOH I/IH(I)OpMaI_II/II/I,

Hay4YHOTONYJISIPHbIE MaTepUabl); THTEPIPETUPOBATH STUUECKHUE ACTIEKThI
COBPEMEHHBIX HCCIIeIOBAaHUM B OHMOJIOTHMH, MEIUIUHE, OMOTEXHOJIOTHH;
HMHTEPIPETUPOBATh ITHUYECKHE aCIEKThl COBPEMEHHBIX HCCIIEJOBaHUI B
Ouosiornu, MeaulMHe, OWOTEXHOJOIMH; paccMaTpuBaTh IJI100aTbHBIE
9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH, POPMUPOBATH MO OTHOLIECHHUIO
K HUM COOCTBEHHYIO MO3ULIUIO;

CdopmupoBaTh yMeHHUs cO37aBaThb COOCTBEHHbIE MUCbMEHHBIE U YCTHBIE
COOOIIEHNsT Ha OCHOBE OHOJOTMYECKOW HHGPOpPMALUU H3 HECKOJIBKHX
HMCTOYHUKOB, TPAMOTHO MCII0JIb30BaTh MOHATHIHBIN anmapaTr OMOJIOTHH.




HPaBOBBIX M ATUYECKUX HOPM, HOPM
MH(POPMALIMOHHOHN 0€30MacHOCTH

OK 04.
DddexkTrurHO
B3aHMOJIEUCTBOBAT
b 1 paboTaTh B
KOJUIEKTHBE U
KOMaH/Ie

Oco3HaHMe LIEHHOCTH HayYHOU JIESATENIbHOCTH,
TOTOBHOCTb OCYILECTBIISATh IPOEKTHYIO U
UCCIIEI0BATEILCKYIO JEATEIbHOCTh
WHMBUYAJIbHO U B Tpynne; Bragenue Bunamu
JESTEIbHOCTH 110 MOJTY4EHHIO HOBOTO 3HaHUS, €TO
UHTEpIpeTalny, Ipeodpa3oBaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX yIEOHBIX CUTYaAIUSX,
B TOM YHCJIE IIPU CO3/IaHUU YYEOHBIX U
COILIMANIBHBIX MPOEKTOB; [loHNMaHue 1
HCIOJIb30BaHUE NPEUMYIIECTB KOMAaHAHOMN U
MHIUBUAYaAJIbHON paboThl; BeiOop TemaTuku u
METO/I0B COBMECTHBIX JACHCTBUI C y4ETOM OOLIMX
MHTEPECOB ¥ BO3MOXKHOCTEN Ka)10r0 4eHa
KosiekTHBa; [IpuHATHE 11eIM COBMECTHOM
NESTeTbHOCTH, OPTaHU3AIMS U KOOPIUHALINS
JeUCTBUH 10 ee JOCTHKEHHIO: COCTaBICHHE
IIJIaHA JIEVCTBUM, PACTIPEECIICHUE POJIEH C yUETOM
MHEHHMH yJaCTHUKOB OOCY)XJICHHE PE3y/IbTaTOB
COBMECTHOI paboThl; OlieHKa KauecTBa CBOETO
BKJIa/1a ¥ KaXJIOT0 yYaCTHUKA KOMaH/Ibl B 001U
pe3ybTaT Mo pa3paboTaHHBIM KPUTEPHSIM;
IIpemuioskeHne HOBBIX MTPOEKTOB, OLIEHKA UJIEU C
MO3UIIMY HOBU3HBI, OPUTHHAIIEHOCTH,
npakThyeckoit 3Haunmoct; Koopaunuposanue u
BBITTOJIHEHUE PabOTHI B YCIOBHSIX PEANBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aMMOJICHCTBHSI.

[Tpuobpectr OMBIT MPUMEHEHUSI OCHOBHBIX METOJIOB HAyYHOT'O MTO3HAHMUSA,
UCIIONIb3YEMbIX B OHOJIOTMU: HAONIONEHUS W OMHCAHUS JKUBBIX CHUCTEM,
MPOIECCOB U SIBJICHUH; OpraHM3allid WU TPOBEICHHS OHOIOTHYECKOTrO
SKCIEPUMEHTA, BBIABUKEHUSI TUIIOTE3, BBIABIATH 3aBUCUMOCTH MEXKAY
UCCIIEAyeMbIMH BEIMYMHAMHU, OOBSCHATH TOJTY4YEHHBIE PE3yabTaThl M
(hopMyIIHpPOBaTh BBIBOJIBI C UCIIOIH30BAHMEM HAYUHBIX OHITUN, TEOPUN 1
3aKOHOB;

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpYy>Karoleu
Cpelbl,

- c()OPMUPOBAHHOCTH 3KOJOTUYECKOU KYIBTYPHI,
MMOHMMAHHUE BIUSHUS CONMATBHO-IKOHOMHYECKUX
MPOLIECCOB  HA  COCTOSIHUE  TNPUPOJHOW U
COLIMAJIbHOW Cpelbl, OCO3HaHHe TJI00aIbHOTO
XapakTepa dKOJOTHIECKUX MPOoOIIeM;

CdopmMupoBaTh yMEHUS IPUMEHSTH OTYUESHHBIE 3HAHUS U1 O0BSICHEHUS
OMOJOTMYECKUX MPOIECCOB M SBIEHUH, Ui NPUHATHS MPaKTHUYECKUX
peleHi B MOBCETHEBHOM XHU3HHU C LENbI0 oOecredeHnus 0e30ImacHOCTH
CBOETO 3/I0pOBbS U 3/I0pPOBbS OKPYXKAIOIIMX JIIOJIeH, COOII0eHUS
3JI0pOBOT0 00pa3a >KW3HU, HOPM IPaMOTHOT'O MOBEJCHHS B OKpYXKarolen
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pecypcocOepexeHt | - IUIAaHUPOBAaHME U OCYLIECTBICHHE NEWCTBUI B | IPUPOAHOM  cpele; IMOHMMaHUE HEOOXOAMMOCTH  MCIIOJIb30BaHMS
10, IPUMEHATH OKpYy’KaloIlel cpefe Ha OCHOBE 3HAHUS IeNieH | JOCTHKEHMH  COBPEeMEHHOW  OWoNorMM W OMOTEXHOJNOTHMH Ui
3HaHUs 00 YCTOMYMBOT'O Pa3BUTHUs YEIIOBEUECTBA; PaLMOHAIBHOTO IPUPOAOIOIb30BaHNUS;
U3MEHEHUN AKTUBHOE HENPUATHE JEHUCTBUM, IPUHOCALIUX
KJIMMarTa, BpEZ OKpYXKaIoUIeH cpene;
IIPUHLAIIBI - YMEHHE MpPOrHO3UPOBATh HEOIArONPUATHBIC
OepeKIIMBOro 9KOJIOTMYECKHE ITOCIEIACTBUS MPEATPUHUMAEMBIX
[IPOU3BOACTBA, JEHCTBUMN, IPEAOTBPALIATh UX;
3pPEKTUBHO - paciupeHue OIIbITa JESATEIIBHOCTH
JIENCTBOBATH B JKOJIOTUYECKON HAIIPaBICHHOCTH;
Ype3BbIYAHBIX - OBJIaJICHUE HaBbIKaMH y4eOHO-
CUTYaLUSIX HCCIIEA0BATENBCKOM, IPOEKTHOM U COLIMAIBHON
JESITEJIbHOCTH,
K 1.1. Oco3HaHWe [EHHOCTH HAyYHOW JAESITeIbHOCTH, | CQOPMHPOBAHHOCTh 3HAHUH O MECTE W POJM OHOJIOTHH B CHCTEME
BoinonHsaTe TOTOBHOCTb  OCYILECTBJIATh ~ NPOEKTHYIO U | HAYYHOT'O 3HaHUS; (PyHKIIMOHAJIBLHON IPaMOTHOCTH Y€JI0BEKa JUIsl peIIeHUs
LITYKaTypHbIE HCCIIEA0BATENBCKYIO JEeSITeTbHOCTD | JKU3HEHHBIX TPOOIIeMm;

paboThI 1O OTAENKE
BHYTPEHHUX U
HapyKHbBIX
MOBEPXHOCTEM
37aHUN U
coopyxenunil. [TK
2.1. BeinonHATh
MOATOTOBUTEIIHHBIC
paloThI 1pH
MOHTaXe 1
OTJIeJIKE KapKacHO-
OOIIIMBHBIX
koHcTpyKuui 11K

WHMBUIYAIbHO W B rpymnme; Brajenue Bumgamu
ACATCIIBHOCTH 110 ITOJTYUYCHHUIO HOBOI'O 3HAaHHA, €TI0
HMHTEpPIpETAINH, TPeoOpa3oBaHUIO U TPUMEHEHUIO
B pa3IMYHBIX y‘~IC6HI)IX CUTyalusiax, B TOM 4YHUCIIC
TP CO3/IaHUU YUYEOHBIX U COIMAIBHBIX MPOEKTOB;
CpopMUpPOBAHHOCTh JKOJOTUUECKOW KYJIBTYPHI,
MOHMMAaHUE BIUSHUS COLMATBHO-IPKOHOMUYECKUX

MIPOLIECCOB  HAa  COCTOSIHME  INPUPOJHOUM U
COLMAJILHOW  Cpefbl, OCO3HaHUE TJ00ATBLHOTO
Xapakrepa JKOJIOTHYECKUX npooiem;

[InanupoBaHue W OCYLIECTBICHUE JACHUCTBUU B
OKpYJKaroIllled cpelle Ha OCHOBE 3HAaHUA Lened
YCTOMYMBOIO Pa3BUTHUS UYEIOBEUYECTBA; AKTHUBHOE
HENpUATAE  JIEWCTBHMM, MNPHUHOCAIINX  Bpex
OKpYXKarolllel cpene; YMEHHe IPOTrHO3UpPOBaATh
HeOJIaronpusaTHbIE 3KOJIOTUYECKUE TOCIEICTBUS
NpEANPUHUMAEMBIX JIEUCTBUM, NPEIOTBPAILATh
UX; Pacmmpenue OIbITa JIEATEIbHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH.

HpI/IO6peTeHI/Ie OIlbITa IMPHUMCHCHUA OCHOBHBIX MCETOAOB HAYYHOI'O
IMO3HaHHusA, UCII0JIB3YCMBIX B OHOJIOrUH: Ha6JIIOIIeHI/I$I " OIIMCaHUsA KUBBIX

CUCTEM, TIPOLECCOB W  ABJICHWN, OpraHu3alud U  IPOBEACHUSA
OMOJOTMYECKOT0 SKCIIEPUMEHTA, BBIIBM)KEHUS THUIOTE3, BbISIBICHUS
3aBUCUMOCTH  MEXAY HCCIEIyeMbIMH BEIMYMHAMM, OOBSICHEHUS
MOJIYyYEHHBIX ~ pe3yslbTaToB U (OpMynIHpOBaHHS  BBIBOJIOB  C

MCIIOJIb30BAaHUEM HAYYHBIX IIOHATHH, TEOPUI U 3aKOHOB;

c(OpPMUPOBAHHOCTh YMEHMHM KPUTHUECKH OLIEHUBAaTh HH(OpMaINIO
OMOJIOTUYECKOT0 COJIEpKaHUS, BKJIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3IMYHbIX ~ UCTOYHMKOB  (CpeacTBa  MaccoBoil  uHpopmanuu,
HAY4YHONOMNYJISIPHbIE MaTepHalibl); UHTEPIPETUPOBATH ITUYECKHE ACTIEKThI
COBPEMEHHBIX HCCJIEeIOBaHUN B OMOJIOTMM, MeIULUHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh TN00ATBHBIE SKOJIOTHYECKHE MPOOJIEeMbl COBPEMEHHOCTH,
¢bopMupoBaTh MO OTHONICHHIO K HUM COOCTBEHHYIO TO3HUIIHIO;
c(OPMHPOBAHHOCTh YMEHHUH CO37aBaTh COOCTBEHHbIE NHCBMEHHBIE U
YCTHBIE COOOILEHHS Ha OCHOBE OHOJOrMYeckod uHpopmanuu U3
HECKOJIbKUX MCTOYHUKOB, TPAMOTHO MCIIOJIb30BAaTh MOHSTUMHBIN annapar
OMOJOrMH. TPUOOpPETEeHHE ONbITa NPUMEHEHUS OCHOBHBIX METOJIOB
HAy4YHOTO TMO3HAHMSA, HCHOJb3yeMBbIX B OHOJOTMM: HAOMIOJIEHUS |
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ONMCAaHUSA JKUBBIX CHCTEM, IPOLIECCOB M SBICHWM;, OpraHHU3alMd |
MPOBEACHUSI OUOJIIOTUYECKOTO SKCIEPUMEHTA, BBIIBM)KCHUS THUIOTE3,
BBIABIICHUS ~ 3aBUCUMOCTM  MEXIY  HCCIEAYEMBbIMH  BEIUYUHAMU,
OO0BSICHEHUS! TIOJTYYEHHBIX PE3YJbTAaTOB U (HOPMYJIHPOBAHUS BHIBOJOB C
HCII0JIb30BAHUEM HAYYHBIX IIOHATUMN, TEOPUH U 3aKOHOB.




2. CTPYKTYPA U COAEP KAHUE

OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «BUOJIOT US1»

2.1. O0beM JUCUUILIMHBI U BUJBI Y4eOHO# padoThl

Bup yueOHoi1 padoThI Oo6bem B yacax
O0bem 00pa3oBaTeIbHON NPOrpaMMBbI M CHUIIIMHBI 72
B T.4.
OcHOBHOE coiep:KaHue 64
BT. U..
TeopeTuieckoe oOydeHne 40
B T.4. IPO(ECCUOHATBLHO-OPUEHTUPOBAHHOE CO/IEPKAHNE 2
MPAKTUYECKUE 3aHATHS 20
B T.4. IPO(PECCUOHAILHO-OPUEHTUPOBAHHOE COEPKaHUE 8
Ja00paTOpHBIE 3aHITUS 4
B T.4. NpO(PECCHOHATHLHO-OPUCHTUPOBAHHOE COJICPIKAHUE 2
KonTpoabnas padora 6
IIpomexxkyTouyHasi arrecrauus (3a4er) 2




2.1 TemaTn4yecKkui NJIAH U COAEPKAHUE TUCHUILTUHBI «Bruosorus

HanmenoBaHmue pa3xeioB
H TeM

Coaepixanue yueOHOro MaTeprasa (0CHOBHOe U NPo¢ecCHOHAIBHO-
OPHMEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKUE 3AHATHS,
NPHUKJIATHON MOAYJIb (IIPH HAJTHYHMH)

O0nLeMm
4acoB

dopmHpyeMble
KOMIIeTCHIIUH

1

2

w

4

Pa3nea 1. Knerka — cTpykT

pHO-(l)yHKIIHOHaJILHaH CAMHUIIA ) KUBOI'O

Tema 1.1.

Buosorus kak nayka.
O01mas xapakTepucTuKa
JKM3HH

OcCHOBHOE cO/Iep:KaHue

18

TGOPGTI/I‘IeCKOG oﬁyqe}me

CoBpeMeHHbIe 0Tpacii OMOIOTHYECKUX 3HaHUN. CBSI3b OMOJIOTHH C APYTHMH
HayKamu: Ouoxumusi, Onodusuka, OMoHrKa, reHoreorpadus u ap. Pomas u Mecto
Oouosiornu B (pOPMUPOBAHMHM COBPEMEHHOW HAYYHON KapTUHBI MUpPA. YPOBHH
OpraHu3aIuy xKuBoi Matepuu. O0IIas XapaKTePUCTUKA )KU3HH, CBOMCTBA JKUBBIX
cucteM. XUMUYECKUH COCTaB KIIETOK

OK 2

Tema 1.2.
CrpykrypHO-
(pyHKkumoHabHAA
OpraHu3aums KJIETOK

OcCHOBHOe co/Iep:KaHue

(o3}

TeopeaneCKoe oﬁyqelme:

Knerounas teopus (T. [lIBann, M. llIneiinen, P. Bupxos). OcHoBHBIE
IIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM TeOpUU. THUIIBI KIIETOYHOW OpPraHU3alUu:
IIPOKAPUOTUYECKUI U JyKapUOTUYECKUI. OJHOKJIETOUHBIE 1 MHOTOKJIETOYHBIE
opranusmsel. CTpoeHue npokapruotudeckon kinetku. CTpoeHue
9YKapHOTHUYECKOH KieTkH. Heknerounsle GopMbl )KU3HU (BUPYCHI,
OaxTepuodarm)

JlabopaTopHble 3aHATHSA:

[TproOperenue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOITMPOBAHUS ITPH
BBINOJIHEHUH J1a00paTOPHBIX padoT:
JlaboparopHas
1. JlaGoparopHas paboTta «CTpoeHHE KIETKHU (pacTeHusl, ’KUBOTHBIE,
rpuOBbl) ¥ KJIETOUYHbIE BKIIOUEHUS (Kpaxmall, KApOTHHOUIBI,
XJIOPOILIACTHI, XPOMOTLIIACTHI )»
[ToaroroBka MUKpOIpENapaToB, HAOIIOICHHE C TOMOIIHIO MUKPOCKOIA,
BBISIBIICHHE PA3JINUMNA MEXTY U3y4yaeMbIMH 00beKTaMu, (hopMyTupoBaHHE
BBIBOJIOB

IIpakTHYecKkHe 3aHATHA:

BupycHbie u 6akrepuanbHblie 3a00seBanus. O01IKe TPUHLIHUITBI UCITOJIb30BAHUS
JIeKapCTBEHHbIX BemecTB. OcOOEHHOCTH MPUMEHEHHsI aHTHOMOTHKOB.

OK-1
OK -2
OK -4
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[IpencraBieHne yCTHBIX COOOIICHUI C TIPE3CHTAIUEH, TTOATOTOBICHHBIX TIO
MIEPEYHI0 UCTOYHHUKOB, PEKOMEHIOBAHHBIX MPENOAABATEIEM

Tema 1.3. CTpyKTYypHO- OCHOBHOe co/iep:KaHue 4 OK-1
(pyHKIMOHAJIbHBIE Teopernueckoe odyueHue: 2 OK-2
dakTopsI XpomocoMHas Teopusi T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBI
HacJeACTBEHHOCTH HA0Op KJIETOK, TOMOJIOTUYHbIE U HETOMOJIOTMYHBIE XPOMOCOMBI, T'allJIONIHBIN U

nurmonaHb Haoop. Hyknewnossie kucinotel: JJHK, PHK Haxoxaenue B

KJIETKE, UX CTPOCHUE U (YHKIUU. MaTpUYHBIE IPOLIECCHI B KIIETKE:

peruikanus, OnocuHTe3 6enka, penapainus. ['eHeTuyecKuil Koa 1 ero CBoicTaa

IIpakTHyeckne 3aHATHSA: 2

Pemenue 3aay Ha onpeneneHye nocaeaoBaTesIbHOCTH HyKJICOTHIOB,

AMUHOKHCJIOT B HOPME U B CJIy4ae U3MEHEHHUS [10CIIEA0BaTEIbHOCTH

HykieotusioB JIHK
Tema 1.4. OcHOBHOe cojiep:KaHue 2 OK-2
O0OMeH BewecTB H Teopernueckoe o0yueHue: 2
npeBpaleHue SJHEPIrun B IMousgtre MetadoIM3M. ACCUMUIISILIUSA U JUCCUMIIISLIUS — JIBE CTOPOHBI
KJIeTKe metabou3ma. THrbl 0OMeHa BEeIeCTB: aBTOTPOMHBIN U TeTepoTPOdHBIH,

a’poOHBIN M aHa3poOHBIN. [TnacTrudeckuii oOMeH. DoTocuHTE3. XEMOCHHTE3
Tema 1.5. )Ku3neHHblit OcCHOBHOe co/iep:KaHue 2 OK -2
HMKJ KJIeTku. MuTo3. Teopernueckoe o0yueHue: 2 OK -4
Meiio3 Knerounslii MK, €ro nepuopl. MuUTo3, €ro CTagnuu U MPOUCXOISIINE

npoueccsl. buonornueckoe 3HaueHne Mmuto3a. Meitos u ero craauu. Ilosenenue

XpoMocoM B Mero3e. Kpoccunrosep. bruonornueckuil cmbici Meno3a
KounrpoabHnas padora MonexysapHbIi ypOBEHb OPTaHU3ALMH KUBOTO 2
Pa3nes 2. Ctpoenue u QyHKIMH OPraHu3Ma 20
Tema 2.1. Ctpoenue OcHoBHOE coepKaHue 2 OK -2
OpraHu3ma TeopeTnueckoe odyueHue: 2 OK -4

MHOroK1€TOYHbIE OPraHU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPI'aHOB B

MHOTOKJIETOYHOM opranusme. ['oMeoctas opranusma u ero nojaepxaHue B

ITPOLIECCE JKU3HEIEATENBHOCTH
Tema 2.2. 2 OK -2
®opMbl PAa3MHOKEHUA Teopernueckoe o0yueHue: 2
OpPraHu3MoB ®opMBbl pa3MHOKEHUs1 opranu3MoB. becrionoe u nonoBoe pazMHoxkeHue. Buipl

Oecmonoro pazmHokeHus. [lonoBoe pasmHoxkeHue. ['ameTroreHes y >kUBOTHBIX.
Crnepmartorenes 1 ooreHe3. CTpoeHue nojaoBbIX KieTokK. Omio10TBOpeHne
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Tema 2.3.
OHTOreHe3 pacreHmi,
’KMBOTHBIX H YeJI0BeKa

OcHoOBHOE coepKaHue

TeopeTnueckoe o0yueHue:

WNHnuBuyanbHOE pa3BUTHE OPraHU3MOB. DMOPUOTEHE3 U €ro CTaANU.
[ToctamOpuonanbHbIi nepuoa. CTaauu MocT3IMOPHUOHANIBHOIO PA3BUTHS Y
KUBOTHBIX U 4esoBeka. [Ipsimoe u Henpsimoe pa3BuTHe. buonornueckoe
cTapeHue u cMepTb. OHTOreHe3 pacTeHui

OK -2
OK -4

Tema 2.4.
3akoHOMepHOCTH
HaCJIe10BaHUS

OCHOBHOe co/Iep:KaHue

TeopeaneCRoe oﬁyqe}me:

N

OcHOBHBIE OHATHSA F€HETUKH. 3aKOHOMEPHOCTH 00pa30BaHUs raMeT. 3aKOHbI
I'. Menpenst (MOHOTHOPUTHOE Y TIOTUTHOPHIHOE CKPEIIMBAHIE).
Bs3aumozeiicTBue reHOB

HpaKanecmle JaHATHUSA:

Pemenne 3aa4 Ha OnpeCACIICHNE BEPOATHOCTH BO3SHUKHOBCHUS
HACJICACTBCHHLIX IIPHU3HAKOB IIPH MOHO-, 1H-, HOJII/IFPI6pPI,I[HOM n
AHAIIM3UPYIOLICM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTUIIMYCCKUX CXCM
CKPCHIMBAHUA

OK -2
OK -4

Tema 2.5. Cuenjiennoe
HacJIeI0BaHHE MPU3HAKOB

OcHoBHOE CoACpPKaAHUEC

TeopeTnueckoe odyueHue:

3akonsl T. Moprana. CuerjieHHOe HacjieI0BaHUE T€HOB, HAPYIICHUE
crerieHus. HacnenoBanue Npu3HAKOB, CIEIUICHHBIX C TIOJIOM

HpaKanecm[e 3aHATHUHA:

Pemienue 3aga4 Ha OonpeaACIICHUEC BEPOATHOCTH BO3SHUKHOBCHU A
HACJICACTBCHHBIX MIPHU3HAKOB IIPU CUCITIJIICHHOM HACJICIOBaAaHHUU, COCTABJICHUC
TCHOTHUIIMYCCKUX CXCM CKPCHIMBAHUA

OK-1
OK -2

Tema 2.6.
3aKkoHOMepHOCTH
U3MEHYHBOCTH

OcHoBHOE COoICPKaAHUE

TeopeTuquKoe oﬁyqelme:

N

M3MeHUnBOCTh IPU3HAKOB. BHBI N3MEHUYMBOCTH: HACJIEICTBEHHAS U
HEeHAacJIeJICTBEHHAasl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEACTBEHHON
u3meHunBoctu (H.W. BaBunos). MytainmonHast Teopusi '3MEHUYUBOCTH. Buibl
MyTalui U IPUYMHBI UX BOZHUKHOBEHU. Kaprotun yenosexa.
HacnenctBennsie 3a60eBanus yenoBeka. [ eHHbIE U XpOMOCOMHBIE 00JIe3HU
4yeJoBeKa. boe3Hu ¢ HacaeaCTBEHHOM MPEAPacioOKEHHOCThIO. 3JHAYCHHE
MEAMIMHCKON T'€HETUKH B NIPENOTBPALLEHUH U JIEYEHUN T€HETUYECKUX
3a00JIeBaHUH YeJ0oBeKa

IIpakTHYecKHe 3aHATHA:

OK-1
OK -2
OK -4
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Pemenne 3ala4 Ha OMPCACIICHNUEC TUIla MYTAllUU MTPH IEpCaauc HACICACTBCHHBIX
IMPU3HAKOB, COCTABJICHNEC I'CHOTHIINYCCKUX CXEM CKPCIIMBAHUA

KonTposbHas pabora Ctpoenue u GyHKIMHM OpraHu3Ma 2
Paznen 3. Teopusi 3Bos1ounu 6
Tema 3.1. UcTopus OCHOBHOE cojIep:KaHue 2 OK-2
IBOJIIOIMOHHOrO yuyeHus. | Teopernueckoe o0yueHmue: 2 OK -4
Muxpo3BoT0IUA ITepsrie aBomormonnsie kounenuu (JK.b. Jlamapk, XK.JI. Broddon).

OomonnonHas Teopus Y. [lapBuna. CuHTETHUYECKAs! TEOPHS SBOJIIOLIUU U €€

OCHOBHBIE MTOJIOKEHHUS.

MuxkposBomronus. [lomynsuus Kak 3JIeMEHTapHasl €AMHULA SBOJIIOLUH.

['eHeTYecKrEe OCHOBBI HBOJIIOLIUU. DJIE€MEHTapHbIE (DaKTOPHI IBOJIOLIUU.

EcrecTBenHbIi 0TOOp — Hampassromuil Gpakrop 3Bosronuu. BugoodpasoBanue

KaK pe3yJbTaT MUKPOIBOIIOIUN
Tema 3.2. OcHOBHOe cojiep:KaHue 2 OK -2
Makpo3Bosonus. Teopernueckoe o0yueHue: 2 OK -4
Bo3HukHOBeHME H MaxkposBomorus. PopMbl 1 OCHOBHBIE HaNpaBieHHst MakpodBostonuu (A.H.
pa3sBuTHE KH3HU HA CesepuoB). [1ytu noctuxenus ouonornyeckoro nporpecca. Coxpanenue
3emue O6uopazHooOpa3us Ha 3emiie.

['umoTe3bl ¥ TeOpUK BO3HUKHOBEHUS KU3HU Ha 3emute. [losiBieHne mepBhIxX

KJIETOK U UX 3Borous. [IpokapuoTsl u aykapuotsl. [Iporcxoxaenue

MHOTOKJIETOYHBIX OPTaHN3MOB. BO3HMKHOBEHNE OCHOBHBIX IIAPCTB DYKAPHOT
Tema 3.3. OcHOBHOeE coJep:KaHue 2 OK -2
IIpouncxoxaenneyenoseka | Teopernyeckoe o0yueHue: 2 OK -4
— AHTPONOreHe3 AHTpomnonorus — Hayka o yenoBeke. CHCTEeMaTHYECKOe MOJI0KEHHE YeTIOBeKa.

CXOJCTBO M OTJIMYMS Y€JIOBEKa C )KUBOTHBIMUA. OCHOBHBIE CTAHH

AHTPOIIOTreHe3a. DBOIIOIMS COBPEMEHHOTO YeNIOBeKa.

UYenoBeveckre packl U MX €IWHCTBO. BpeMsi U myTH paccesieHus 4eioBeKa 1mo

rianete. [lpucnoco01eHHOCTh YenoBeKa K Pa3HbIM YCIOBHUSM CPEb
Pa3nea 4. Jxosorus 18
Tema 4.1. Ixosornyeckue | OCHOBHOE coepKaAHUE 2 OK-1
(daxTopsl U cpeabl :ku3HN | Teopernyeckoe o0yueHne: 2 OK -2

Cpenbl 0OMTaHHS OPTaHU3MOB: BOJHAS, HA3€MHO-BO3IyIITHAS, TOYBECHHAS, OK -7

BHYTpHOpraHu3MeHHasi. DU3NKO-XUMHUECKHUE OCOOCHHOCTH Cpell OOUTaHHS
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEIax.

IToHsITHE PKOTOTHYECKOTO (baKTOpa. KJIaCCI/I(I)I/IKaL[I/Iﬂ OKOJOTHYCCKHX (I)aKTopOB.

[TpaBuno muanmyma tO. JInbuxa. 3axon Tronepantaoctu B. lllendopaa
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Tema 4.2. Ilonyasiuus,
C000IIIeCTBA, IKOCHUCTEMBI

OcHoOBHOE coepKaHue

TeopeTnueckoe o0yueHune:

N

DKoornyeckasi XapaKTepUCTHKA BHIA U TIOMYJISIIMHA. JKOJIOTHYECKast HUIIA
BUa. DKOJIOTUYECKHUE XapaKTepUCTUKU nomyssiiun. CoobiecTBa u
9KOCcHCTEMBI. BrorieHo3 u ero cTpykTypa. CBs3u MEXy OpraHu3MaMu B
ouorieHoze. CTPYKTYpHBbIE KOMIOHEHTBI SKOCUCTEMBI: TIPOIYLICHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BelecTB U MOTOK YHEPTHU B
skocucteme. Tpodudeckne ypoBHU

IIpakTnyeckne 3aHsiTHs:

Tpoduueckue nenu u cetu. OCHOBHBIE ITOKA3aTENM 3KOCUCTEMBL. buomacca u
HOPOAYKIMS. DKOJIOIMUYECKHe MUPaMUIbl uucesl, OuoMacchl ¥ sHepruu. Ilpasuiio
HUPAMHU/JIBI SHEPTUH.

Penienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUU 10 IIEPEHOCY
BEIIIECTBA M YHEPTUU B DKOCUCTEMAX C COCTABIICHHE TPOPUUECKUX LEHel U
nupamui 6MoMacchl U SHEPruu

OK-1
OK -2
OK -7

Tema 4.3. buocdepa -
rjodajgbHas
IKOJIOTHYECKAS CHCTeMA

OcHoBHOE CoICpPKaHuE

TeopeTnueckoe odyueHue:

buocdepa — xxuBas obonouka 3emin. PazButue npeacrapineHuii o 6uocgepe B
tpynax B.W. Bepuaackoro. O6mactu 6uochepsl u ee KOMIOHEHTHI. JKuBOe
BEIIECTBO OMOCHEphI U ero (HYHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHMs 6rocgepbl. OcobeHHOCTH 6uochephl Kak
r100anbHOM 3KocHCTeMBI. JIMHAMUYecKoe paBHOBECHE B Orocdepe.
KpyroBopotsl BeiecTB U OnoreoxumMuyeckue Hukibl. ['1odanbHble
HKOJIOTHYECKHUE MPOOIEMBI COBPEMEHHOCTH

OK-1
OK -2
OK-7

Tema 4.4. Bausinue
AHTPONOreHHBIX
(axTopoB Ha 6uochepy

OcHoBHOE COoICPKaAHUE

o

Teopernueckoe o0yueHune:

AHTpOIIOT€HHBIE BO3/IEHCTBUS Ha Onocdepy. 3arps3HeHns KaKk BUJ
AQHTPOIIOT€HHOI'0 BO3/IeHCTBUS. AHTPOIIOT€HHbIE BO3/IEHCTBUSA Ha aTMochepy.
BosneiictBus Ha rugpocdepy. BosaeilictBust Ha nutocdepy. AHTPOIIOTEHHbBIE
BO3/CUCTBUS Ha OMOTHYECKHE COO0IIecTBA. YTIIYOJISCHHO U3Y4atoTCsl OTXO/BbI,
CBSI3aHHBIE C OTPEACIICHHON MTpodeccueit/CrennuaiIbHOCTIO

IIpakTHYecKkHe 3aHATHA:

[TpakTueckoe 3ausaTue «OTX0/bI Ipou3BoIcTBa». Ha ocHoBe enepanbHOrO
KJIACCHU(UKAIMOHHOTO KaTajaora OTX0J0B OMPEENATh KIACC OMAaCHOCTH
OTXOJIOB; arperaTHOE COCTOSIHUE M (PU3HUECKYI0 OPMY OTXOJIOB,
oOpa3zyromuxcst Ha paboyem MecTe / Ha dTanax Mpou3BOJICTBA, CBSI3aHHBIE C
ompeieTIeHHOM podeccueit/cnenuaibHOCThIO

OK-1
OK-2
OK-4
OK -7
IIK 1.1
IIK 2.1.
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Tema 4.5. Bausiane
COLMATBHO-
IKOJIOTHYECKHUX
(¢akTopoB Ha 310pOBbeE
YeJl0BeKa

OcHoOBHOE coepKaHue

TeopeTnueckoe o0yueHune:

N

310pOBBE U €r0 cOCTaBIIAIOIKE. DAKTOPBIL, OJOKUTENBHO U OTPULIATEIBHO
BJIMSIONIME HAa OPTaHu3M uesoBeka. [Ipobiema TeXHOTeHHBIX BO3JCHCTBUI Ha
3JI0pOBbE YEJIOBEKA (IJEKTPOMArHUTHBIE 1011, OBITOBAsE XMUMUS, U30BITOUHBIE
HIyMBI, paJdays 1 T.I1.). AJanTanys opranu3Ma 4ejaoBeka K (hakropam
okpy»katomiet cpeabl. [IpuHunnEl hopMUpPOBaHUS 310POBbECOEPETAIOIETO
nosesneHus. Pusnyeckas akTUBHOCTb U 3J0pOBbE. BHOXMMHUUECKHE aCTIEKThI
palMOHAIBHOIO TUTaHUS

.JIaﬁopaTopHLIe 3aHATHUSA .

JlaGopaTopHas paboTa Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBEHHas! pab0TOCIIOCOOHOCTHY
OBnazseHre METoJaMH OIpe/ieJICHHs MoKa3aTeNell yMCTBEHHOM
paboTococoOHOCTH, OOBSICHEHUE TTOTYYEHHBIX PE3YIbTaTOB U
(dbopMyupoBaHUE BHIBOIOB (TUCBMEHHO) C UCIIOJIb30BAHUEM HAYUHBIX
IIOHATUI, TEOPUH U 3aKOHOB

2. JlaGoparopHas pabota «BnusHue abnornueckux (pakTopoB Ha YEIIOBEKa

(HM3KHE U BBICOKUE TEMIIEPATYPhI)»

W3yueHre MEXaHU3MOB aJIaNTallii OPraHU3Ma YeJI0BeKa K HU3KUM M BHICOKUM
TeMIIepaTypaM 1 0OBbsSCHEHHE TIOTYYEHHBIX PE3yabTaToOB U (hOopMyTHpOBaHHE
BBIBOJIOB (MMMCbMEHHO) C UCTIOIB30BAaHUEM HAYUYHBIX MOHSATHI, TEOpU 1
3aKOHOB

OK -2
OK -4
OK -7
IIK 1.1
IIK 2.1.

KonTtpoJsbHnas padora

TeOpeTI/IquKI/Ie ACIICKTHBI OKOJIOTH

[TpodeccnoHabHO-OPHUEHTHUPOBAHHOE COJIepKaHue (COAepKaHNe MPUKIIATHOTO MOIYJIs)

Pasnea 5. buoJsorust B ;Ku3Hu

(e}

Tema 5.1. Buorexuojoruu
B JKU3HHU KAXKI0I0

OcHoBHOE coepKaHue

TeopeTnueckoe coaepxxaHue:
buorexHoorus Kkak Hayka v mpou3BoJcTBO. OCHOBHBIE HANPABIICHUS
COBpEMEHHOI OnoTexHomoruu. Meroasl 6MoTexXHONIOTHH. OOBEKTHI

OMOTEXHOJIOTUH. DTHKA OMOTEXHOJOTHUYECKUX U TCHETHUECKUX SKCIICPUMCHTOB.

[TpaBuiia nmoucka u aHanu3a OMO3KOJIOTHYECKON MH(GOPMALIUU U3 PA3ITUYHBIX
UCTOYHUKOB (Hay4yHast 1 ydyeOHO-Hay4YHasl JUTepaTypa, CpeJICTBa MacCOBOM
uH(popmanuu, cetb HTEepHET U 1pyrue)

IIpakTHYecKkHe 3aHATHA:

Kelicel Ha aHanu3 HHPOPMALMK O HAYYHBIX JOCTHXKEHHUSIX B 00J1aCTH

TCHCTUYCCKUX TCXHOHOFHﬁ, KJI€TOYHOM HWHXKCHCPUH, ITMIICBBIX OMOTEXHOJIOTHIA.

OK-1
OK -2
OK -4
K 1.1
IIK 2.1.
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3amuTa Keica: MpeAcTaBlIeHUe pe3yIbTaTOB PEIIECHUS KEHCOB (BBICTYIUIEHHUE C
MIPE3CHTAIINECH )

Tema 5.2.1. buoTexHOIOTUH B TPOMBIIIIICHHOCTH (1Sl YKPYITHEHHBIX TpyMI podeccuii/crnenuanbHoCTe 4 OK-1
08.01.28 OK -2
Tema 5.2.1. OcHoOBHOe co/iep:KaHue 4 OK-4
buorexHoJsorumn B K 1.1
NMPOMBIIVIEHHOCTH IIK 2.1.

IIpakTHYyecKue 3aHATHS: 4

Pa3BuTHe MpOMBIIITIEHHONW OMOTEXHOJIIOTHI U €€ TPUMEHEHHE B KU3HU 2

YeNIOBEeKa, MOMCK U aHAIW3 HH(POPMAIINH U3 Pa3TMYHBIX UCTOYHUKOB (HAy4IHAS U

yueOHO-Hay4YHas JIUTeparypa, CpelicTBa MaccoBOi nHpopMmaluu, cetb UuTepuer

" JIpyrue)

Kelicbl Ha aHanu3 HHPOPMAILIMH O Pa3BUTHH IPOMBIIIJICHHOW OMOTEXHOIOTHMA

(mo rpymnmnam)

3amuTa keiica: [IpeacraBnenue pe3ynbTaToB pelIeHUS KEHCOB (BBICTYIUIEHHE C 2

MIPE3CHTALINECH )
IIpomexyTouHas HHugdepenyuposannoiii 3auem 2
arrecramnus mno
AUCHUILINHE
Bcero: 72
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3. YCJIOBHUSI PEAJIU3ALIM ITIPOTPAMMBI YYEBHOM
JTUCHUATIIMHBI

3.1. Jlnsg peaau3anyd NPOrpaMmbl JUCHUIUVIMHBI JOJLKHBI  OBITh
Npe1ycMOTPEHbI CJIeyIlHe CllelHalbHbIe MOMeleHUs:
Peanuzanus nporpaMMbl y4eOHOM TUCHUITUHBI TPEOYeT HaTU4Ks y4eOHOTOo
kabunera «buomaorum.
Obopyoosarue yuebHo20 Kabunema:
- OCAJI0OYHBIX MECT IO KOJIMYECTBY O0yJAIONTUXCS;
-CTYJIbS;
-JI0CKa KJIacCHas;
-CTeIJIaX JIJISl MOJIeTICH M MaKeTOB;
- pabouee MecTo mperoaaBaTes;
JlabopamopHoe obopyodosanue:
- MUKPOCKOITBI 1 MUKPOTIPETIapaThl, CEKYHAOMEp, TOHOMETP, JJa0OpaTOpHas Mocy1a
(MpoOUpKHU, TOJCTABKU JUIsl TMPOOMPOK, MUHIETHI, MECOK, CTYNKH C TECTUKAMH,
MIPEIMETHBIC U TTOKPOBHBIC CTEKJIA, CTCKISHHBIC TAJIOYKH, MPEHapOBaIbHBIC UTJIbI,
dbunbTpoBasibHAg Oymara (candeTku), CTaKaHbl) THIIEPTOHUYECKUI pacTBOP XJIOPHUIA
HaTpus, 3%-HbII pacTBOP MEPOKCHIA BOJOPOJA, PACTBOP HoAa B HOAMCTOM Kalluw,
[JIMIEPUH, KIyOHM KapTodens, JHUCT DdJ0JAeH KaHAaJACKOM, TUIoJ PsSOUHBI
OOBIKHOBEHHOHM (psOWHBI WJIM TOMAaTa), JyK permyaThiii, pa3BelICHHbIE B BOJC
TPOAOKH);
Yyebnvie naensaonvie nocoousi:
- KOMIUIEKTBI y4€OHO-HATJIAIHBIX TOCOOUH MO TUCIUILTNHE:
JleticTByIOIIas HOPMATHBHO-TEXHUYCCKAS U TEXHOJOTHYECKAS IOKYMEHTAITHS:
-MpaBUJIa TEXHUKKA 0€30MaCHOCTH M MPOU3BOJICTBEHHON CaHUTApUH;
TexHudecKkue cpeacTra 00yIeHUS:
- HOyTOYK C JIMIICH3UOHHO-TIPOTPAMMHBIM 00€CTICUCHUEM U MYJIbTUMEINA
MIPOEKTOP
3.2. MupopmanuoHHoe oOecneyeHre peau3anu NporpaMmmMbl
OcHoéHble uCMOYHUKU:
MamontoB C.I'. O6mast 6uosnorus [Tekcr]: Yuel.11s1 CTyJIGHTOB CPETHUX CIICII.
yue06. 3aBenennit/C.I.MamonrtoB, B.b.3axapoB. — 6-¢ u3a., ctep. — M.: Breiciias mik.;
2019. -317 c.: un.
Jlonoanumensvhole UCMOYHUKU:
[Tox penakuueii C.I'. MamonTtoBa. buonorus [Tekcr]: [Tocobue mist moctynaromux
B BY3bl. - M.: Beicias mikona 1984.
Muivna U.B.. 3aganus aj1st caMoCTOATENIbHON paboThI 1o o01iiei 6uosioruu [TekcT]
- M.: IIpocBemenue, 1984.
Humepnem-pecypceoi:
www.bio. Iseptember.ru - razera «buonorus» - npunoxenue K «1 ceHTAOPs

18



5. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCHUTIJIUHBI
KoHTpoIb 1 0LIeHKa Pe3yJIbTaTOB OCBOCHHS 00111e00pa30BaTEbHOM AUCIUILTNHBI PACKPBIBAIOTCS Yepe3 NUCIUILTHHAPHBIE
pEe3yNbTaThl, HaNpaBJIeHHbIE Ha GOpMUpPOBaHUE OOIIUX U MPOPECCUOHATBHBIX KOMIIETESHIIUHI TI0 pa3/iesiaM U TeMaM COJICpKaHHS
yueOHOro MaTepHana.

Oo0mas Pa3nen/Tema T oneHOYHBIX MePONIPUATHH
KOMIIeTEeHI U

Paszneu 1. KiieTka — cTpyKTYPHO-(DYHKIIMOHAJIbHAS KontponbHas padota «MoneKyIsipHbIA yPOBEHb
€/IUHHUIIA )KUBOT0 OpraHHU3aIlH KUBOTO)

OK 02 buonorus kak Hayka. O0111as XapaKTepruCTHUKa )KU3HU 3amonHeHHe TaOIUIBI C OIMCAHUEM METOJIOB
MHUKPOCKOIIUPOBAHUS C UX JJOCTOMHCTBAMHU U
HEJOCTaTKaMH.

3anonHenue Tabnuiel «BKaa y4eHbIX B pa3BUTHE
OMOJIOTHI

3anoiHeHne CPaBHUTEIBLHOM TaOJIUIBI CXOJCTBA U
pa3IUYHIA )KUBOTO U HE )KHUBOTO

OK 01 CTpyKTYpHO-(OYHKIIMOHATLHAS OPTAaHU3AIIHS KIIETOK OueHuBaemasi AUCKYCCHS 110 BOIPOCAM JIEKLIUH
OK 02 Pa3paboTka MeHTaNbHON KapThl MO KJIACCU(PUKALUU KIETOK
OK 04 U X CTPOEHUIO Ha IIPO- U YKapUOTUYECKUX U I10 LIapCTBaM

B MUHU TpyIIax

BrinonHenue u 3ammra 1abopaTopHbIX padoT:

«CtpoeHue KJIeTKH (pacTeHus, >)kKUBOTHbIE, TPUObI) U
KJIETOUHBIE BKJIIOUEHUS (KpaxMmall, KapOTUHOMIBI,
XJIOPOILIACTBI, XPOMOTLIIACTHI)»

ITpakTueckoe 3anstue. [IpeacraBnenne ycTHIX
COOOIIIEHUH C Mpe3eHTaluel, MOArOTOBIEHHBIX 110 EPEYHIO
HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPENoAaBaTesieM

OK 01 CtpykTypHO-GyHKIIMOHATIbHBIE (DaKTOPBI OpOHTAIBHBIN ONIPOC

OK 02 HAaCJIEACTBEHHOCTH Pa3pa6oTka rimoccapust

Pemrenue 3ama4 Ha onpesiesieHHe MOCIeI0BATEIbHOCTH
HYKJICOTHIOB, AMUHOKHCIIOT B HOPME | B CITydae M3MEHECHUS
nocaeaoBaTenbHOCTH HyKiIeoTua0B JIHK

OK 02 OOMeH BellecTB U NMpeBpallleHue SHEPTUU B KIIETKE @poHTANIBHBIN 0IIPOC
3aroTHeHNEe CPaBHUTEILHON TaOIHIIBI XapaKTePUCTHK
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THIIOB OOMEHA BEIECTB

OK 02 Kvznennslil nukn kietku. Mutos. Meiio3 OO6cykaeHue o BoIpocam JICKIUH
OK 04 Pa3zpaboTka 1eHThl BpeMEHH )KU3HEHHOTO ITUKJIA
Pa3znen 2. Ctpoenue U GQyHKIIUM OPraHU3Ma KonTponbnas pabota “Ctpoenue u GpyHKIUN opranuzma’
OK 02 Crpoenue opranuzma OuenuBaemasi IUCKYCCHS
OK 04 Pa3paboTka MEHTaJIbHON KapThl TKAHEH, OPTaHOB M CHCTEM
OpraHOB OPraHU3MOB (PacTEeHHUs, KUBOTHBIE, YEJIOBEK) C
KpaTKOW XapaKTEPUCTUKON UX (PyHKITUI
OK 02 ®opMBbl pa3MHOXKEHHS OPTaHU3MOB OpoHTaTBHBIN OIIPOC
3anonHeHne TabIHIIbI ¢ KPATKON XapaKTePUCTUKON U
npuMepamu GopM pa3MHOKEHHSI OPraHU3MOB
OK 02 OHTOreHe3 pacTeHHil, )KUBOTHBIX U YEJIOBEKa Pa3paboTka eHTBHI BpEMEHU € XapaKTEPUCTUKON ATaroB
OK 04 OHTOr€HE3a OTAENbHOU IPYIIION )KUBOTHBIX M YEJIOBEKA 10
MUKpOTpyInnam
Tect/onpoc
CocraBieHue KU3HEHHBIX [IUKJIOB PACTEHUH IO OTIENaM
(MOXOBH/IHBIE, XBOIIEBUIHBIC, TATIOPOTHUKOBUIHBIE,
rOJI0CEMEHHbBIE, IOKPHITOCEMEHHBIE)
OK 02 3aKOHOMEPHOCTH HACJIe10BaHuUs Pa3pabotka rioccapus
OK 04 @pOHTaIBHBIN OIIPOC
Tect no Bompocam JeKIUU
Pemenue 3a1a4 Ha onpeziesieHNne BEPOSATHOCTU
BO3HUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB TP MOHO-,
JI1-, TIOJIMTHOPUTHOM M aHAJIM3UPYIOLIEM CKPELMBaHHUH,
COCTaBJICHHE T€HOTUIINYECKUX CXEM CKpELIMBaHUS
OK 01 ClieruieHHOe HaCJeI0BaHKE MPU3HAKOB Tect
OK 02 Pazpabotka rinoccapus
Pemenue 3ana4 Ha onpeesieHnEe BEPOATHOCTU
BO3HUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPH
CLIETUIEHHOM HAaCJIeI0BaHUU, COCTaBJICHHE
TeHOTUITUYECKUX CXEM CKpEIIMBaHU
OK 01 3aKOHOMEPHOCTH U3MEHUYUBOCTH Tecr.
OK 02
OK 04
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Perenue 3ana4 Ha onpeneneHue TuIa MyTaluy pu
repeaade HacaeACTBEHHBIX IPU3HAKOB, COCTABIICHUE
TEHOTUIMYECKUX CXEM CKPELUBAHUS

Paznen 3. Teopusi 3Bo/1I0uMH

Konrtponbnas padota “TeopeTrndeckue aceKTbl BOTIOIUN
JKU3HU Ha 3emiie”

OK 02 Hcropus 3BOIIOUMOHHOIO y4eHUs. MUKpo3BOIIIOLUs OpOoHTAIBHBIN OIIPOC

OK 04 PazpaboTka rioccapust TEpMUHOB
Pa3paboTka 1eHTHI BpeMEHH Pa3BUTHUS IBOJIIOLIMOHHOTO
yueHus

OK 02 MaxkposBosmronust. Bo3HuKHOBeHUE U pa3BuTHE )XU3HM Ha | OlieHnBaeMast JUCKYCCHS: UCII0JIb30BaHHE apTyMEHTOB,

OK 04 3emiie OMOJIOTMYECKON TEPMUHOJIOTUN U CHMBOJUKH JJIsI
JIOKA3aTeNbCTBA POJCTBA OPTAHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII
Pa3paboTka neHTHl BpeMEHH BOSHUKHOBEHUS U PA3BUTHS
JKU3HU Ha 3emiie

OK 02 [IpoucxoxaeHue yenoBeKka — aHTPOIIOT€HE3 @poHTANIBHBIN 0Ipoc

OK 04 Pa3paboTka 1eHTHl BpeMEHU MTPOUCXOKACHUS YeIOBEKa

Pa3nen 4. Dxojiorus

OK 01 DKkosorudeckue (pakTopsl U Cpebl JKU3HU Tect 1o 3xoI0rMYecKUM QakTopaM U cpeaM KU3HU

OK 02 OpraHu3MoOB

OK 07

OK 01 [Momymsimus, cooOriecTBa, YKOCUCTEMBI CocraBneHue cxeM KpyroBopoTa BeIIeCTB, UCTIONIb3Ys

OK 02 MaTepuabl JEKIUU

OK 07 Pemenue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM
I10 TEPEHOCY BEIIECTBA U SHEPTUU B IKOCUCTEMAX C
COCTaBJICHUE TPOYUUECKUX LIETIeH U MUpaMuJi OMOMAacChl U
SHEPTUU

OK 01 buocdepa - rmobanpHast SKoIOTHYECKas cUCTEMa OueHuBaemasi JUCKYCCHUS

OK 02 Tect

OK 07

OK 01 Bnusinue antponoreHHsix (pakTopoB Ha 6uochepy Tect

OK 02 [Mpaktuyeckas pabora “OTX0/IbI IPOU3BOACTBA”

OK 04
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OK 07

OK 02 Brnusinue conmanbHO-IKOIOTHYECKUX (PakTopoB Ha 310poBhe |O1ieHNBaeMast TUCKYCCHS

OK 04 YyelloBeKa BrimonHenue nabopatopHoi paboThl Ha BEIOOD:

OK 07 "YMcTBeHHas pabOTOCIIOCOOHOCTD",
"Bausinue abnotndyeckux pakTopoB Ha YeIoBeKa (HU3KUE U
BBICOKHE TeMIIepaTypbl)"

Pasznes 5. buoJiorusi B :ku3Hu 3ammra Keica: IpeCTaBIeHUE Pe3yIbTaTOB PEILICHUS

KEMCOB (BBICTYIICHHE C MPE3CHTAINEH)

OK 01 buoTtexHooruu B )kM3HU KaXJI0TO Brimonnenue keiica Ha aHaU3 UHPOPMALIMK O HAYYHBIX

OK 02 JIOCTIDKEHUSAX B 00JIACTH T€HETUYCCKUX TEXHOJIOTHI,

OK 04 KJICTOYHOWM WH)KEHEPHUH, TUIIEBBIX OMOTEXHOJIOTHH (110
rpynnam), IpeJCTaBIeHUE Pe3yIbTaTOB PELIEHUS KEHCOB

OK 01 [TpomerneHHass OMOTEXHOIOTUS BrinonnHeHue kelica Ha aHaIu3 HHpOpMaIUK O pa3BUTHH

OK 02 IPOMBILIJIEHHONW OMOTEXHOIOTHH (10 rpyIIam),

OK 04 MpeJICTaBICHHUE PE3YIbTATOB PEIICHUS KECOB

OK 01 ConuanbHO-3THYECKHUE aCTIEKThI OMOTEXHOJIOT U BrimonnHeHue kelica Ha aHau3 HHPOpMaIUK 00 STHYECKUX

OK 02 acIeKTax pasBUTHs OMOTEXHOJOIHI (110 rpymmnam),

OK 04 MIpeJICTaBICHHUE PE3YIbTATOB PEIICHUS KECOB

OK 01 BHOTEXHOIOIrMN U TEXHUYECKUE CHCTEMBI Beinonnenue keiica Ha aHATU3 UHPOPMALIMHU O PA3BUTHUS

OK 02 OUOTEXHOIOTHIT C MPUMEHEHHEM TEXHUYECKUX CHCTEM (TI0

OK 04

rpyImnam), IpeAcTaBiIeHNue pe3yIbTaToOB peIIeHus KeiicoB
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