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17.05.2012 1r.Ne413 ¢ u3MeHEHHUsSMH, BHECEHHBIMH IpHUKa30oM MHHHCTEpCTBa 00Opa3oBaHUs U
Hayku P® ot 29.06.2017 r. Ne613), mpumepHoii 00111e00pa3oBaTeIbHON IPOrpaMMOi CPEeTHErO
oOmiero obpaszoBanus no aucuumimHe «buonorus» (Y1Bepxkneno Ha 3aceganuu Coera MO
OIICHKE COJICp)KaHMS W KadecTBa MPUMEPHBIX pabodmx mporpamMm o00Ieo0pa3oBaTeIbHOT0 U
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1.0BLIASI XAPAKTEPUCTHUKA
PABOYEUN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJBHOM JUCHUIIJINHBI « BUOJIOT US»

1.1MecTo0 y4eOHOIl OUCHUILVIMHBI B CTPYKType o00pa3oBaTeJbHOM
nporpammsl CITIO

OO61eoOpazoBaTenbHas qUCHUIUIMHA «buonorus» wu3y4daercss Ha 0a30BOM
ypoBHE B  00mIeo0Opa3oBaTeNbHOM  IIMKJIE  y4eOHOro IjlJaHa  OCHOBHOM
npodeccuoHalibHON 00pa3oBaTeIbHOM Mporpammel ykpynHenHo rpynmsl 09.00.00
NudopmaTuka ¥ BLIYMCIUTEIbHAS TEXHUKA

TpyaoemkocTs auctUIUIMHBL «bronorus» Ha 6a30BOM ypOBHE COCTaBIISIET /3
yaca, W3 KOTOpbIX 12 4YacoB BKIIOYAET MPO(PECCHOHATEHO-OPUEHTUPOBAHHOE
collepKaHue,  yCHiIMBaromiee  NpopEecCHOHANBHYI0O  COCTABIISIONIYI0 IO
cnenuanbHocTd 09.02.07 MHpOpMaLIMOHHBIE CUCTEMBI U TPOTPAMMUPOBAHHUE.

[IpodeccnoHaIbHO-OPUEHTUPOBAHHOE  COJEpKAHUE  pealu3yeTcs B
npukiaguoM Mmojayie (Pazmen 5 «buonoruss m Xu3Hb) Ha MaTepuaie KEUCOB,
CBS3aHHBIX C aHAJIM30M MH(POPMAIMHA O PA3BUTHU W MPUMEHEHUN OMOTEXHOJIOTHH
o oTpacisiM Oyayuieid mpodecCUOHaNbHOU AesTeNbHOCTH oOyvaromumxcs. Kpome
TOTO, MPOPECCHOHATHPHO-OPUEHTHPOBAHHOE COJICPKAHNE YIUTHIBACTCS B paszene 4
«IKOJOTHUS» TPU BBITOJIHEHUH JIA0OPATOPHBIX M MPAKTHUECKUX PabOT, CBA3aHHBIX
¢ Oyymieit mpodeccuoHabHON NeATeIbHOCThIO 00YUYarOIINXCS.

[lepuon oOyueHust U pacnpeneseHus: Mo CeMecTpaM pacIpe/eNieH C y4eToM
JIOTUKH (POPMUPOBAHUS MPEIMETHBIX PE3YJIbTATOB, OOIUX U MPOQPECCHOHATBHBIX
KOMIIETCHIIUM,  MEXIPEIMETHBIX  CBSi3¢M € JAPYTMMH  JTUCHUIUIMHAMU
0011e00pa3oBaTeIbHOrO M 001IeTPOdheCCHOHAIBHOTO ITUKIIOB YYEOHOTO TIJIaHa.

1.2 [esn ¥ muIaHUPYeMbIe Pe3yJIbTAaThl 0CBOCHHS AU CIUTIIUHBI

Heab: @opmupoBaHuE Yy CTYIEHTOB IIPEIACTABICHUS O CTPYKTYpPHO-
(YHKIIMOHAJIBHOW OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra Kak OCHOBBI
OPUHATUS  pEUIeHW B  OTHOIIEHMM OOBEKTOB SKMBOM TOpUPOABI MU B
MPOU3BOICTBEHHBIX CUTYALIMSIX.

3anayu:

1. ChopmupoBaTh MOHMMAHUE CTPOCHMS, MHOrooOpa3us U OCOOEHHOCTEH
KUBBIX CHUCTEM pA3HOIO0 YPOBHS OpraHM3allMd, 3aKOHOMEPHOCTEH MpOTEKaHUs
OMOJIOTMYECKUX MPOLIECCOB U ABJICHUM B OKpYKArOUIEH cpejie, 1IeIOCTHON HayuHOH
KapTUHE MUpPa, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2. Pa3BuTh yMeHHUs ONpENENATh *KUBbIE OOBEKTHl B NPUPOJIE; MPOBOAUTH
HAOJIIOJIEHUS 32 SKOCUCTEMaMHM IS BBISIBICHUS €CTECTBEHHBIX M AHTPOIOTE€HHBIX
W3MEHEHUH, UHTEPIPETUPOBATH PE3YIbTaThl HAOIIOCHUIA.

3. CdopmupoBaTh HaBBIKA TMPOBENEHUS MPOCTEHIINX OHOJOTHYECKHX
DKCIIEPUMEHTAJILHBIX HCCIEAOBAaHUN € COOJIFOICHHEM TIpaBWil  0€30MacHOTO
oOparieHus ¢ 00beKTaMu U 000PYT0OBAHUEM.



4. Pa3BUTh yMEHHUS UCHOJIb30BaTh HH(OPMALINIO OMOJOTHYECKOr0 XapakTepa
U3 PA3IMYHBIX ICTOYHHUKOB.

5. CdopmupoBatb yMEHHS MPOTHO3UPOBATH  TMOCHEACTBUS  CBOEHU
JICSTEIIBHOCTH 10 OTHOIIECHUIO K OKPYXaIoIeh cpene, COOCTBEHHOMY 3/0POBBIO;
000CHOBBIBaTh U COOJIIOAATh MEPhI MPO(PIITAKTUKHN 3a00I€BaHUIA.

6.CpopmMupoBaTh MOHHUMAHHE 3HAYMMOCTH JOCTHIKCHHHA OHWOJOTHUYECKOM
HAyKH W TEXHOJOTHH B TMPAKTHYECKOH JEATEIHHOCTH 4YEIIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUHN U arpOOMOTEXHOIOTHil.



1.2.2 Ilnanupyemblie pe3yJbTaThl OCBOCHHUS 0011e00pa3oBaTeIbHON aucHUuIIMHbBI B cooTBeTcTBUM ¢ PI'OC CIIO n Ha

ocHoBe ®I'OC COO.

Koa u nanmenoBanue
dopmupyembIx
KOMIIeTEeHIu i

Ilnanupyemble pe3yabTaThbl 0CBOEHHUS THCHHUILINHBI

JAucunniuHapHbie

OK.01 BriOupatb criocoOsl
pEIIeHUS 3a7a9
npo¢hecCUOHAIBHOM
TEeSATETLHOCTH
MPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM

Oo0mmue
B qgacTu prI[OBOFO BOCIIMTAHHNA:
- TOTOBHOCTH K pr,[[y, OCO3HAHHUC IECHHOCTHU
MaCTepCTBa, pr,I[OJ'HO6I/IC;
- TOTOBHOCTH K aKTHBHOfI ACATCIBbHOCTHU

TEXHOJOTMYECKOM W COLUMAIIBHOW HaIpaBJICHHOCTH,

CIOCOOHOCThP ~ WMHULMUPOBATH,  IUIAHUPOBAaTh U
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO A€ATEIbHOCTD;

- MHTEpeC K pa3nuyHbiM chepam mnpodeccHoHaATbHON
JESATEIILHOCTH,

OBnanenue YHUBEpCAIbHBIMHU
MMO3HABATEIIbHBIMU JICHCTBUSIMU:

a) 0a30Bble JJOTHYeCKHe IeliCTBUSA:

yueOHBIMH

- CaMOCTOATENBHO (POPMYIIMPOBATh M aKTYyaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CymeCTBeHHLIﬁ HpI/I3HaK NI
OCHOBAHMS JUIA CpPaBHEHUS, KJIACCH(PHUKAIMA U
00001IeHHS;

- OIPEACIIATH LENU AEATEIbHOCTH, 3a/1aBaTh MapaMeTphl
Y KPUTEPUU UX JOCTHKEHUS,
- BBIIBIATH 3aKOHOMEPHOCTH M = NPOTHUBOpPEUYHs] B
paccMaTpUBAEMBbIX SIBICHUSIX;
- BHOCHUTb KOPPEKTHBBI B JI€SITEIBHOCTH, OILICHUBATH
COOTBETCTBUE PE3YyIbTATOB LEIAM, OLEHMBATh PUCKU

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIM OHOJIOTHH

B CHCTEME HAy4YHOro 3HaHUS; (YHKIHOHAIBHOU
IPAaMOTHOCTH YEJIOBEKAa JUIsl pENICHUS >KHU3HEHHBIX
po0em;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATh COJEPIKAHUE
OCHOBOIIOJIAralONUX  OHOJOTHYSCKUX

MOHATHI: )KWU3Hb, KIETKA, TKaHb, OPTraH, OPraHu3M, BH/I,

TEPMUHOB U

JKocHucTeMa, OuoreHo3, Ouocdepa;
(oOMeH BemecTB ®  TMpEeBpalleHUe
roMeocTa3 (caMoperyssius),

TOTTYJISIITHS,
MeTaboJIu3M
SHEPTHH), OMoCHHTE3
Oenka,
JUCKPETHOCTh, CAMOPETYJISINS, CAMOBOCIIPOU3BEICHUE
(pemponykus),
JHEPro3aBUCUMOCTb,

CTPYKTypHasi OpraHu3allvs JKUBBIX CHCTEM,
HaCJIEICTBEHHOCTh, W3MEHUYUBOCTb,
pocT W pa3BUTHE, YPOBHEBasd
OpraHu3aIus;

c(hOpMUPOBAHHOCTh YMEHHS PACKpBIBATh COJECpKAHHE
OCHOBOIIOJIATalOMIUX  OMOJIOTHYECKUX

KJIIETOYHOW, XPOMOCOMHOM, MYTallHOHHOW,

TEOpUH U
TUIIOTE3:
SBOJTIOLUOHHOM, MPOUCXOXKACHUS KU3HU U YEIIOBEKa;
c(hOpMUPOBAHHOCTH
OCHOBOIIOJIararoime
3akoHomepHoctu (I'. Mengens, T. Moprana, H.U.
®. Mrwomnepa, K. boapa),

yMEHUS packpbIBaTh

OMOJIOTUYECKNE  3aKOHBI W

Basmmosa, O. I'exkens,




MMOCJICACTBUI NCATCIbHOCTH;

- pa3BUBAaTh KPEAaTUBHOE MBIILICHUE IPU PEHICHUU
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HcCCIeI0BATEIbCKHE eCTBHSI:

- BJIaACTh HaBbIKaMH y‘IC6HO-I/ICCJ'IeI[OBaTeJ'IBCKOI71 u

NPOCKTHON JICATENBHOCTH, HaBBIKAMU pPa3pelICHUs
npo0Jem;
- BBIBJISTH  NPUYUHHO-CJICJACTBEHHBIC CBS3U U

AKTYyaJIM3UPOBATh 3a4ady, BbIABHUIaTb THUIIOTE3Yy €€
PCIICHHMA, HAXOAWTb ApPryMCHTBI Ui J0Ka3aTCJIbCTBA

CBOMX YTBEPXKICHUH, 3a]1aBaTh I1apaMeTpbl U KPUTEPUU

PCLICHUA;
- AHAJIM3UPOBATh IMOJIYYCHHBIC B XOA€ PCHICHUSA 3ada4U
PE3yJbTaThI, KPUTHYCCKH OLICHUBAThb ux

JIOCTOBEPHOCTh, MPOTHO3UPOBATh M3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMCTI) HepeHOCI/ITL 3HAHUIA B HO3HaBaTeJ'II>Hy10 n
HpaKTI/I‘-IeCKYIO O6J'IaCTI/I KUBHEACATCIIBHOCTH,

- YMCTI) I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HI)IX Hpe)IMCTHI)IX
o0JacTei;

- BBIIBUTATh HOBBIE WJEH, MpeJuiaraTb OpUTHHAJIbHBIC
MOJIXOJIBI U PEIICHUS;

- CIIOCOOHOCTh MX HCHOJIB30BAHUS B ITO3HABATEILHOU U
COIMAITBHOW MPAKTUKE

T'paHUlbl UX IPUMCHUMOCTHU K JKXUBBIM CUCTCMAM;

HpHOGpeTeHI/Ie OIlbITa MPUMCHCHUS OCHOBHBIX MCTOIOB
HAyYy4YHOI'O IIO03HAaHHA, HWCIOJbB3YCMbBIX B OHoJIOruH:
Ha6J'II-OI[eHI/I$I N OIMIHMCAaHUS KUBBIX CUCTEM, IIPOLCCCOB U

HBHGHHI;'I; OpraHu3anuu U MMpOBCACHUA OMOJI0IMYECKOTO

OKCIIEPUMEHTA, BBIABIKEHUS TUIIOTE3, BBISBICHHUS
3aBUCUMOCTH MEXIYy HCCIEAYEMbIMU BEIMYMHAMU,
00BsICHEHUS IIOJIy4€HHBIX pe3ynbTaToOB 51
(¢bopMyIHpOBaHUS  BBIBOAOB C  HCIIOJB30BaHHEM

Hay4HBIX IOHATUH, TEOPUHN U 3aKOHOB;
c(OPMUPOBAHHOCTh YMEHUS BBIJICISITH CYIIECTBEHHBIC
OpPU3HAKKW BUPYCOB, KIETOK MPOKAPHOT M DYKAPHOT;
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
BUJIOB, OHMOT€OIIEHO30B M HKOCHCTEM; OCOOCHHOCTH
MPOIECCOB OOMEHA BEIECTB U MPEBPAICHHS JHEPTUH B
KIIETKE, dborocunTe3a, MJIACTUYECKOTO u
SHEPreTUYecKoro oOMEHa, XEMOCHHTEe3a, MHTO3a,
Meli03a, OTUIOOTBOPEHHUS, PAa3BUTHUS U PA3MHOKCHHUS,
WHJIMBUIYAJIbHOTO PAa3BUTHUsI OpraHuU3Ma (OHTOTEHE3a),
O0OpbOBI 3a CYIIECTBOBAHUE, E€CTECTBEHHOTO OTOOpA,
BUJI000pa30BaHusl, MPUCIOCOOIEHHOCTH OPraHU3MOB K
cpene OOWTaHUS, BIMSHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOTIOTEHHBIX HM3MEHEHUH B OKOCHCTEMax CBOEH
MECTHOCTH, KPYrOBOpOTa BEIIECTB U IPEBpalllCeHHE
sHeprum B 6nocdepe;

c(hOpMUPOBAHHOCTh yYMEHHUSI peliaTh OMOJOTUYECKUE
3a/1a4u, COCTaBJISITh TEHOTUINYECKUE CXEMBI
CKpeIIUBaHMUsI [IJI1 pPa3HBIX THUIIOB HACJICIOBAHUS
MPU3HAKOB Y OPraHU3MOB, COCTABIISATh CXEMBI IIEPEHOCA
BEIIECTB M DHEPTHHM B dKOcHCTeMax (e THUTaHWUS,




MUIIEBHIC CETH)

OK 02. Ucnonp30BaTh
COBPEMEHHBIE CPEJICTBA
MOMCKa, aHaJIN3a U
UHTEpIpeTan HHHOpMAIINH,
1 nH()OpPMAITMOHHBIC
TEXHOJIOTHH JIJIS BBIOTHEHUS
3a/1a4 mpodeccruoHaIbHOM
JESITEILHOCTH

B o0J1acT¥ HEHHOCTH HAYYHOI'O NO3HAHUSA:
- c(hopMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW MPAaKTUKH, OCHOBAHHOTO Ha
KYJIBTYD,
CBOCTO MECTa B HOJII/IKYJH)TypHOM ane,

JAuajiore CHOCO6CTBYIOH_[€I‘O OCO3HaHUIO

- COBCPHICHCTBOBAHUC SI3BIKOBOM W YHMTATEIbCKOM

KYJIbTYPBl KaK CpC€ACTBa BSaHMOHeﬁCTBHH MCKIY
JFOAbMH U IIO3HAHHA MHUPA,

- OCO3HaHUC LICHHOCTH HaquOﬁ JCATCIIbHOCTH,
T'OTOBHOCTb OCYIICCTBIIATDH IMPOCKTHYIO n

HCCICOOBATCIILCKYIO NCATCIbHOCTE MHANBUAYAJIbHO U B
TpyIlIe;
OBnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
II03HaBaTCJIIbHBIMU I[CﬁCTBH?IMPII

B) pa0orta ¢ nHopManmeii:

- BJAJeTh HABBIKAMHU MOJy4YeHUs HHOpMauu Hu3
HUCTOYHUKOB  pa3HbIX

THIIOB, CaMOCTOATCIIbHO

OCYIIECTBIISATh TIOUCK, AaHAJINW3, CUCTEeMATHU3AIHI0 W
UHTEpIIpeTalvi0 HWH(OpPMALUK pPA3IUYHBIX BHUJIOB H
dbop™m mpecTaBIeHNUS;

- CO3/1aBaTh TEKCTHl B Pa3jIMUYHBbIX QopMmaTax C y4eTOM
Ha3HayeHUs WHGOpPMALMM U UEJNeBOH ayAUTOPHH,
BbIOMpas ONTHUMalbHYIO (OpMYy TMpeACTaBICHUS W
BU3YaIH3aIiH;
- OIICHUBATH JIOCTOBEPHOCTb, JETUTUMHOCTD
uH(pOpMaIliH, €€ COOTBETCTBUE MTPABOBBIM U MOPAIILHO-

OTUYCCKHUM HOpMaMm;

c(OpPMUPOBAHHOCTh YMEHHI KpPUTHUYECKH OIICHUBATh

UH(POPMAIIHIO OMOJIOTUYECKOTO COZIepIKaHus,
BKJTIOUYAIONIYIO0 TICEBOHAYYHBIC 3HAHUS M3 PA3IUYHBIX
HUCTOYHUKOB  (CpeicTBa  MaccoBoil  WH(pOpMaIuu,
Hay4YHO-TIONYJISIPHBIE MaTEPHaJIbl); UHTEPIPETUPOBATH
ITUYECKHE aCMEeKThl COBPEMCHHBIX HCCIICIOBAaHUN B
OHOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHHU; PACCMATPUBATh
rJI00aNbHBIC POoOJIEMBI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHHIO K HHUM
COOCTBEHHYO MO3UIIHIO;

c(hOpMUPOBAHHOCTh YMEHHI cO37aBaTh COOCTBEHHBIE
MUCbMEHHBIE W YCTHBIE COOOIICHUSI Ha OCHOBE
Ouosnormueckod  uHpOpMaLMU U3 HECKOJIbKUX
MCTOYHHUKOB, T'PAMOTHO HCIOJIb30BATh TOHSITHIHHBINA
anmapat OHoNIoruu

OKOJIOTHYCCKHEC




- HCIOJIb30BaTh CpeACTBa HMH(OPMAIMOHHBIX U

KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMA B  pEUICHUU
KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3allMOHHBIX
3ajau ¢ coOmojeHueM TpeOOBaHW IPrOHOMUKH,
TEXHUKHU 0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHus,
MIPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM

0€e30I1aCHOCTH;

- BIAJACTh HABBIKAMHU PACIIO3HABAHHUS W  3aIIUTHI

uHpopmanuu, uHpOpMaIMOHHOM 0e30IacHOCTH

JTUYHOCTH
OK 04. Db dexTuBHO - TOTOBHOCTh K CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U | MPUOOpPETeHHWEe  OMbITa  MPUMEHEHUS  OCHOBHBIX
B3aHMOIIeI>iCTBOBaTL u pa6OTaTB CaMOOIIPELAEIICHUIO; MCTOJIOB HAYYHOI'O II03HAHHA, HWCIIOJb3YCMbBIX B
B KOJUIGKTUBE U KOMaHJIe -OBJAZicHHE HABBIKAMH YueGHO-HCCIENOBATENBCKOI, OHMOJIOTUH: HAOIIOEHUSI U ONMHUCAHMS )KUBBIX CUCTEM,

MPOEKTHOM M COIIMAIbHOMN JeATEeIbHOCTH;

OBJjaieHHe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMH
JeHCTBUSAAMMU:

0) coBMecTHasl AeATeJIbHOCTD.

- IOHUMATh U UCTIOJIB30BATh MPEUMYIIIECTBA KOMaHTHON
Y MHAUBHUIYaJbHON pabOTHI;

- T[PUHHAMATH LEIM  COBMECTHOM
OpraHU30BBIBATh M KOOPJAMHUPOBATH NIEUCTBHUS IO €€
COCTAaBJISITh JIENCTBUH,

NesATEeIbHOCTH,
JOCTH>KEHUIO: TJ1aH
pacmpenenaTh poJii C Y4eTOM MHEHHH YYaCTHUKOB
00CyXJ1aTh pe3ybTaTbl COBMECTHOM paboTHI;

- KOOPAWMHUPOBATh M BBIMOJHATE PAOOTy B YCIOBUSX

peajpbHOTO, BHUPTYAJBHOTO M  KOMOWHHPOBAHHOTO
B3aWMOJICUCTBUSI;

- OCYILECTBJIATh  IO3UTUBHOE CTPATErnYeCcKoe
MOBEICHUE B PA3JIMYHBIX CHUTYalUSX, MPOSABIATH

MIPOLECCOB U SIBJICHUM; OPraHU3aLMU U NPOBEACHUSA
OHOJIOTUYECKOTO AKCIIEPUMEHTA, BBIJIBUKECHUS
TUIIOTE3, BBISIBJICHUS 3aBUCUMOCTH MEXKY
UCCIeTyeMbIMU BEJINYMHAMHU, OO0BSICHEHHUS
MOJYYEHHBIX  PE3yJNbTaTOB U  (HOPMYITUPOBAHUS
BBIBOJIOB C MCIOJIb30BAHUEM HAYYHbIX MOHITHH,
TEOpPUI U 3aKOHOB




TBOPUYECTBO U BOOOpakeHUE, OBITh HHUIIMATUBHBIM
OBjaanenue
AeCTBUAMMU:
I') NPHHATHE ce0sl M IPYTHX JIKO/Ieid:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTUX JIOAEH Mpu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- MPU3HABAaTh CBOE IPaBO WM MPaBO APYTUX JIOAEH Ha

YuuBEpcCajJdbHBIMUA PEryJIssTUBHBIMU

OIINOKH;

- Ppa3BUBAThb CIIOCOOHOCTh TOHUMATh MHUp C MO3UINH
APYyroro 4cjioBeKa

OK 07. ConelicTtBOBaTh
COXPaHEHUIO OKPYKaroIIei
Cpelibl, pecypcocOepekeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MCHEHHUU KIIMMaTa,
MIPUHIIMITEI OEPEKITMBOTO
MIPOU3BOJICTBA, 3(PPEKTUBHO
JIEACTBOBATH B YPE3BbIYANHBIX
CUTYaIHIX

B 001acTH 3K0J10r14eCKOro BOCIIMTAHUA:

- c(hopMHpPOBAaHHOCTb  HKOJIOTMUECKON  KYJIBTYpBHI,

IIOHUMAaHHUEC BIIMAHUA CONUAJIBHO-DKOHOMHUYECCKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHOW M COIMAIBHOM
Cpenbl, OCO3HaHUE ro0aIbHOTO XapakTepa
9KOJIOTHYECKHUX MPoOIIeMm;

- IUIAaHUPOBAaHME U OCYIIECTBICHHUE JCUCTBUH B
OKpYyKaroleu cpene

YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

Ha OCHOBE 3HaHWUSA IIeleH
AKTHUBHOE HENPUATHE JACUCTBUM, NPHUHOCAIIUX BpEN
OKpYKaroIlei cpere;

- yYMEHHME  IPOTHO3UPOBATH
DKOJIOTUYECKHE  ITOCIIECICTBUS
JIEMCTBUM, IPEAOTBPALLATh UX;

- pacmiupCHUC OIbITa ACATCIBHOCTU JKOJIOTUYECKOM

He6J'IaFOHpI/I$ITHBIC
MNpECANIPpUHUMACMBIX

HAITPaBJICHHOCTH,
- OBJIaJICHUEC HaBBIKaMH y‘IC6HO-PICCJIG)IOBaTeJIBCKOfI,

HpOCKTHOﬁ u COI.[PIaHBHOﬁ JACATCIIBHOCTH

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHSAThH IOJIyYE€HHBIE
3HaHUSA Uil 00BACHEHUs OMOJOIMYECKUX MPOLIECCOB U
SIBJICHUM, JUISl NPUHATUSA IPAKTUYECKUX PELICHUN B
IOBCEHEBHOM  JKM3HM C  1Leibl0  obecrnedyeHus
0€30IIaCHOCTH ~ CBOEr0  3JI0pOBbsl M 37J0POBbs
OKpY’KaloIUX JroAeH, coOroIeHus 310poBoro obpasza
JKU3HHM, HOPM I'PaMOTHOI'O ITOBEJEHUS B OKPYKAOIIEH
OpUPOAHON  cpele; TMOHUMaHUE  HEOOXOJUMOCTHU
WCIIOJIb30BAaHUS JOCTUKEHUH COBPEMEHHOM OMOJI0THUU
U OMOTEXHOIOT U TUIS paloHaIbHOIO
MIPUPOIOTIOIB30BaAHUS




2. CTPYKTYPA U COJAEPXKAHHUE OBIIIEOBPA3OBATEJIbHOM

JUCHUIIJINHBI
2.1. O0beM TUMCHUIVIMHBI U BUABI Y4eOHOM padoThl

Buna yueOHoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTeIbHON MPOrPaMMBbI THCHUTLIAHBI 73

B T.4.

OcHoBHOe coJep:kaHue 73

BT. U..

TEOpeTHYecKoe 00yueHue 48
B T.4. IO eCCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEP)KaHUE 2

NPaKTUYECKUE 3aHATHS 19
B T.4. MPO(ECCHOHATILHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 8

n1abopaTopHbIE 3aHATH 4
B T.4. IO ECCHOHATHLHO-OPUEHTUPOBAHHOE CO/IEP)KaHNE 2

IIpomeskyTouHas arrecTauus (3a4er) 2




2.2. TemaTu4eCcKMid IJIAH M COEPKAHUE TUCIIUTIIHHBI

HaumenoBanue Coaepixanue yueOHOro MaTrepuasa (0CHOBHOe U NPodecCHOHAIBbHO-0PHEHTHPOBAHHOE), O6bem | Popmupyembie
pa3aesioB U TeM Ja0opaTopHble U MPAKTUYECKHE 3aAHATHS, IPUKJIATHONH MOXYJIb (P HAJIMYNH) 4YacoB | KOMIIeTEHUHH
1 2 3 4

Pa3pnen 1. Kierka — cTpyKTYpHO-()YHKIIMOHAJIBLHASL €IMHULA KUBOTO 18
Tema 1.1. OcHoOBHOE co/lep:KaHue OK 2
buonorns kakx CoBpeMeHHbIE OTpaCTu OMOTOTUYECKUX 3HaHUI. CBA3b OMOJIOTHH C IPYTUMU HayKaMu: OUOXUMUSI,
Hayka. O0mas ouodusuka, OnoHuka, renoreorpadus u ap. Posb 1 Mecto 6nosoruu B popMUPOBAaHUU COBPEMEHHOM 2
XapaKkTepUCTHKA  |HAYYHOW KapTHHBI MUpPA. Y POBHU OpraHU3alMU KUBOM MaTtepun. O0Ias XapakTepUCTUKA KU3HH, CBOMCTBA
KU3HU JKUBBIX CUCTEM. XMMHUYECKHUI COCTAB KJIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK-1
CtpyKTypHO- Knerounas teopus (T. IlIBann, M. lneiinen, P. BupxoB). OCHOBHbIE MONT0XKEHHUS COBPEMEHHON KIETOYHON OK -2
(¢yHkumonanbHas | teopuu. TUIBI KJIETOYHON OpraHU3AIMU: TPOKAPHOTUUECKUIN U dyKapuoTHuecKnil. O THOKJIETOUHbBIC U 2 OK-4
OpraHu3anus MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHNE NPOKAPHUOTUYECKON KIETKU. CTpOEHUE JyKapHOTUYECKON KIIETKH.
KIIETOK Hexnerounsle ¢popmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlabopaTopHbIe 3aHATHSA:

[Ipro6pereHue onbITa NPUMEHEHHSI TEXHUKU MUKPOCKOIIMPOBAHHUS ITPH BBIIIOJIHEHUH JIA0OPATOPHBIX padoT:

JIaGoparopHas 2

1. JlaGoparopnas padota «CTpoeHHE KJIETKH (pacTEeHUs, )KUBOTHBIC, TPUOBI) M KJICTOYHBIE BKIFOUCHUS
(kpaxma, KapOTHHOUBI, XJIOPOIIACThI, XPOMOILIACTHI )>»

IIpakTHYeckHne 3aHATHSA:

BupycHubie u 6akrepuanbhble 3a00eBanus. O01Ke IPUHLIUIIBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BELIECTB. 9

Oco0eHHocTH TPUMEHEHUs1 aHTUOUOTHKOB. [IpecTaBienne yCTHBIX COOOLIEHHH ¢ Mpe3eHTalue,

ITOATOTOBJIEHHBIX IO IEPEYHIO0 NCTOYHUKOB, PEKOMEH0BAHHBIX IIPETOIaBATEIEM
Tema 1.3. OcHoOBHOe coiep:KaHue 4 OK-1
CrpykTypHO- XpomocomHuas Teopus T. Moprana. CtpoeHue XxpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTUYHBIE U 4 OK -2
(yHKIIMOHATIbHBIE | HErOMOJIOTHYHBIC XPOMOCOMBI, FAIUION/IHBIN U AUILIOUAHBIH Ha0op. Hyxnennossie kucnotsr: JJHK, PHK




(baxTops

HaXOXXJCHHUE B KJIETKE, MX CTpOeHUE U (yHKIKUU. MaTpUUHbIE TPOIECCHI B KJIETKE: PeIIUKaLus, ONOCHHTE3

HACJICICTBEHHOCTH | OeJKa, permapanus. | eHeTHYecKuii KO U ero CBOMCTBA

IIpakTnyeckue 3aHATHA:

Pemienue 3aa4 Ha onpeeneHue nocae10BaTeIbHOCTH HyKJICOTHA0B, aMUHOKHUCIIOT B HOPME U B CiIydae 2

M3MEHEHUs MOCNIe10BaTeIbHOCTH HyKieoTua0B JJHK
Tema 1.4. OcHoBHOE coJep:KaHue OK-2
OOmeH BemiectB M | [ToHsTHE METa0OIU3M. ACCUMIIISILIUS U TUCCUMUIISILMS — JIBE CTOPOHBI MeTabonu3ma. Tumbl ooMeHa 9
IpeBpalieHue BEIIECTB: aBTOTPO(HBIN U reTepoTpodHbIi, a3poO0HbIN 1 aHa’poOHbIH. [InacTuyeckuit oomMeH. OTOCUHTES.
JHEPruu B KJIETKE | XEeMOCHHTE3
Tema 1.5. OcHoBHOeE coep:kaHue OK-2
Kusnennsiit nukn | KnetouHslii muki, ero nepuoasl. MUTO3, €ro CTaluu B MPOUCXOIAIINE TTpoliecchl. bruonornyeckoe OK-4
KJIETKA. MHUTO3. 3HaueHue MuTo3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornueckuii 2
Meiio3 CMBICII MEH03a

Pa3nes 2. Ctpoenue u GyHKIMH OpraHusMa 20

Tema 2.1. OcHoBHOE cogepkaHue OK -2
CrpoeHnne MHOroKI€TOYHbIE OPTaHNU3Mbl. B3aMOCBS3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHU3ME. 2 OK -4
Oopra"usma I'omeocTra3 opranusmMa u €ro NoJAepKaHue B MIPOLECCE KU3HEAEATEIbHOCTH
Tema 2.2. OcHoBHOE coaepkaHue OK -2
DopMel ®dopmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 oyioBoe pa3MHokeHHe. Bubl 0ecronoro pa3MHOKEHHUS. 9
pa3sMHOKEHUs ITonoBoe pazMHOkeHUE. ['ameTorenes y »kuBoTHbIX. CriepMaToreHes u ooreHes. CTpoeHHE MOJIOBBIX
OpraHU3MOB kJeTok. OmI0/10TBOpeHHe
Tema 2.3. OcHoBHoOe coJepkaHue OK -2
OHrorenes NnauBuayanbHOE pa3BUTHE OPraHU3MOB. OMOpUOreHes u ero crajauu. IloctaMmOpruoHanbHbIi MEpUOA. OK-4
pacTeHuid, Craguu nocToMOpHOHAIBHOTO Pa3BUTHUS Y KUBOTHBIX U YelloBeka. [IpsMoe u Hempsimoe pa3BUTHE. 2
JKUBOTHBIX U buonornueckoe crapenue u cmeptb. OHTOr€HE3 paCTEHUI
yesioBeKa
Tema 2.4. OcHoOBHOe coiep:KaHue 4 OK -2
3aKkOHOMEPHOCTH | OCHOBHBIE MOHATHS T€HETUKU. 3aKOHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl . Menuens 9 OK -4
HaCJIEJOBAHMUS (MoHOTHOpHIHOE U MOJUTHOPUAHOE CKpelBanue). BzaumopeictBue reHoB




HpaRTn'{ecmle 3aHATHUSA:

Pemenue 3aaa4 Ha OIpeaACICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IPU3HAKOB ITPU MOHO-,
An-, HOJII/IFI/I6pI/II[HOM " aHAJIM3UPYIOIICM CKPCIIMBAHUH, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIUBAHUA

Tema 2.5. OcHoBHOE co/lep:KaHue OK-1
CuenneHnnoe 3akonbl T. Moprana. CuerieHHOe HacaeJ0BaHie T€HOB, HapyIlIeHue cuerienus. HacnenoBanue OK-2
HaCJIeI0BAHHE MIPU3HAKOB, CIIEIUICHHBIX C I10JIOM
MIPU3HAKOB IIpakTuyeckue 3aHATHSA:

Pewenue 3anau Ha onpeneneHne BEpOATHOCTA BOSHUKHOBEHHUSI HACIIECTBEHHBIX IPU3HAKOB ITPU

CLICTVIEHHOM HAaCJIe/I0BaHUH, COCTABJIEHNE T€HOTUIIMUECKUX CXEM CKPEIMBaHUs
Tema 2.6. OcHoBHOE coep:kaHue OK-1
3aKOHOMEPHOCTH | MI3MEHYMBOCTh NPU3HAKOB. BH/Ibl H3MEHYHMBOCTH: HACICICTBEHHAS U HEHACIICICTBEHHAS. 3aKOH OK -2
U3MEHYUBOCTH TOMOJIOTMUYECKUX PAI0OB B HacieacTBeHHO usmenunsocty (H.W. BaBuios). Myranmonsast reopust OK-4

W3MEHUYMBOCTHU. Bubl MyTaluii 1 TpuYMHbI UX BOZHUKHOBeHU. KapuoTtum yenoseka. Hacneactsennbie

3a00JIeBaHUs YeIIOBEKA. | eHHBbIC U XPOMOCOMHBIE O0JIe3HH YeioBeKa. boJie3Hu ¢ HACIeICTBEHHOM

[IPEIPacloIOKEHHOCThI0. 3HAUEHUE METULIMHCKON N'€HETUKU B IPEIOTBPALLICHUH U JIEUEHUH IT€HEeTHUYECKUX

3a00JIeBaHUH YeloBeKa

IIpakTHYecKkHe 3aHATHSA:

Pemenue 3ana4 Ha onpe/iesieHNe TUIA MyTallMK [IPY NI€PEIAYE HACIEACTBEHHBIX IPU3HAKOB, COCTaBICHHE

TEHOTUIIMYECKUX CXEM CKPEIIUBAHUS
Pa3nen 3. Teopusi 3Bo/1rounu
Tema 3.1. OcHoBHOE coep:kaHue OK-2
Ucropus ITepssie aBomonnonHblie KoHUenuu (OK.b. Jlamapk, JK.JI. Broddon). DOBomonnonnas reopus Y. lapBuna. OK-4
3BOJIIOLIMOHHOTO CuHTeTH4ecKast TeOpHs SBOJIIOINH U €€ OCHOBHBIE MOJIOKEHUS.
YUEHUS. MuxkposBosntorus. [lomynsius kak sJeMeHTapHas €IMHUIA 3BOJIIOLUH. [ eHeThuecKre OCHOBBI 3BOJIIOILUH.
MpuxposBomronus | DneMeHTapHbIe (JaKTOPBI IBOTIOIMH. ECTeCTBEHHBIH 0TOOP — HAPaBIISIONINH (PaKTOpP IBOIFOIHH.

Bunoo6pa3oBanue kak pe3ynbTaT MaKpOIBOIIOLUS.
Tema 3.2. OcHoBHOeE coep:kaHue OK -2
Makpossomronus. | Makpossosronust. @opMbl 1 OCHOBHBIE HanpaBieHus MakposBosroinu (A.H. Cesepros). [lytu OK -4

Bo3HukHOBEHHE U

JOCTHKEHUs Onosoruueckoro nporpecca. CoxpaneHue 6uopazHoodpasus Ha 3emIie.




PAa3BUTHUC KU3HU

I'nmmoTe3s! u TCOpHUU BOSHUKHOBCHUA KMU3HU HA 3emite. [losBnenne TNICPBLIX KJICTOK U UX 3BOJJIOLUA.

Ha 3emiie [IpokapuoTsl 1 3ykapuoThl. [IpoONCX0KIEHNE MHOTOKIIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX

[APCTB 3YKapUOT
Tema 3.3. OcHoBHOE coep:kaHue OK-2
IIpoucxoxaenue | AHTpOMONIOTHS — HayKa O YejoBeke. CHCTeMaTHIeCKOe MOJIOKEeHHE YeoBeka. CXOACTBO U OTIHUUS OK -4
YyeJioBeKa — YesioBeKa C )KUBOTHBIMU. OCHOBHBIE CTaIUU aHTPOIIOTeHEe3a. DBOJIOLKS COBPEMEHHOTO YeIOBEKa. 2
AHTPOIIOTEHE3 YenoBeueckue pachl M UX €AMHCTBO. BpeMs 1 myTu pacceseHus YyeloBeKa 1o IiaHeTe.

[IpucnocoOaeHHOCT YeOBEeKa K Pa3HbIM YCIOBUSIM CpPebl
Pasznen 4. Dxojorus 18
Tema 4.1. OcHoOBHOE co/lep:KaHue OK-1
DKoJIoTn4YecKne Cpensl 0OuTaHNUs OPraHU3MOB: BOAHAS, HA3€MHO-BO3IyIITHAS, TIOYBEHHAs, BHYTPH OPTaHU3MEHHAS. OK -2
(akTopsl u cpenbl | PU3HKO-XUMHUYESCKHE OCOOCHHOCTH Cpel 00UTaHus Opranu3MoB. [IpHCIIOCOOICHNsI OPraHU3MOB K KH3HU B 2 OK -7
KU3HH pas3HbIx cpenax. [lonsTre sxonornaeckoro akropa. Knaccuduxamnus sxonornaeckux pakropos. [IpaBuio

muauMyma 1O. Jlubuxa. 3akon TonepantHocty B. [lendopma
Tema 4.2. OcHoBHOeE coep:kaHue 4 OK-1
[Monynsnus, DKosornyeckas XxapakTepuCcTHKa BUJa U MOMYJISALMHA. JKOJIOTHYECKas HUILA BU1A. DKOJIOTHUECKUE OK -2
COOO0IIECTRA, XapakTepucTHkH nomysinuu. Cool1iecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy 2 OK -7
9KOCHCTEMBI opranuzMamu B 6uoreHo3e. CTpyKTYpHbIE KOMIOHEHTHI 3KOCUCTEMBI: TPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopor BemecTB ¥ NOTOK 3HEPTUH B 3KocucTeme. Tpoduueckue ypoBHH

IIpakTHYecKkHe 3aHATHSA:

Tpoduueckue nenu u cetu. OCHOBHBIE NTOKA3aTENM 3KOCUCTEMBl. buoMacca 1 mpoaykius. OKoJI0rudeckue

MUpPaMUIbl Yucell, OMoMacchl M sHepruu. [IpaBuiio mupamMusl SHEPTUU. 2

Perienue npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 33/1aHUI 110 MIEPEHOCY BELECTBA U SHEPTUH B

HKOCHCTEMAX C COCTaBJIEHHE TPOPUUECKUX Leneil U MupamMu OMOMacchl U SHEPTUH
Tema 4.3. OcHoBHOE coiep:KaHue OK-1
buocdepa - buocdepa — xuBast o6onouka 3emnau. Pazsutue npencrabinenuii o onocdepe B Tpynax B.U. Bepnanckoro. OK -2
riobanpHas ObnacTtu Onocdeps! 1 ee KOMIOHEHTHI. JKuBoe BelecTBO Onocdepsl U ero GyHKIUH. 5 OK-7
9KOJIOTHYecKast 3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcodeHHOCTH Orochephl Kak ri100albHOM 3KOCHCTEMBI.
cucreMa JlmHaMu4eckoe paBHOBecHe B Orocdepe. KpyroBopoTs! BEIIECTB 1 OMOT€OXUMHUYECKUAE THKITBI.

I'moGanbHbIE SKOIOrHYECKHE TPOOIEMBI COBPEMEHHOCTH




Tema 4.4. OcHoBHOE coep:kaHue OK-1
Bnusuue AHTpONIOTeHHBIEC BO3ICUCTBHS HAa Ouocdepy. 3arps3HeHus KaK BUJI aHTPOIIOTEHHOTO BO3/ICHCTBHA. OK -2
AQHTPOIIOI€HHBIX AHTpONOTreHHbIe BO3ICHCTBHS Ha aTMocdepy. BosaelicTBust Ha ruapocdepy. BozneiictBus Ha nutocdepy. OK-4
¢daxTopoB Ha AHTpPONOTeHHBIC BO3/ICHCTBHS Ha OMOTHYECKHE COOOIIecTBA. YTIIYOJICHHO U3Y4at0TCsl OTXO/IbI, CBI3aHHbIC OK-7
o6uochepy C onpeAeNeHHOH npodeccueil/crnenuaaTbHOCTHI0 IK ...

IIpakTuyeckue 3aHATHS:

[IpakTryeckoe 3ansaTre «OTXOABI IPOU3BOACTBAY

*B ToM uHciie nIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE CO/Iep:KaHue PAKTHYECKOr0 3aHATHS

[TpakTuyeckoe 3ansTue «OTX0ABI MPOU3BOACTBAa». Ha ocHOBE (enepanbHOro KIracCuPUKAIMOHHOTO

KaTajora OTXO0B OIPEJIENSATh KIIaCC OMACHOCTH OTXOJI0OB; arperaTHOe COCTOSTHUE U (PU3UIEcKyro popmy

OTXOJIOB, 00pa3yromuxcs Ha pabodemM MecTe / Ha 3Tanax MpOU3BOJICTBA, CBA3aHHBIC C OTPEICICHHOM

npodeccueit/cnenuanbHOCTHIO
TeMma 4.5. OcHoOBHOE co/lep:KaHue OK-2
Bnusuaue 3I0pOBBE U €r0 coCTaBIIAIOIINE. DAKTOPBIL, OJOKUTENBHO U OTPULIATEIBHO BIMSIOLINE HA OPIraHU3M OK -4
COLMAIIBHO- yenoBeka. [Ipobiema TeXHOTeHHBIX BO3/IEUCTBHM HA 3JJ0POBHE YeNIOBEKA (2JIEKTPOMArHUTHBIE OIS, OK -7
9KOJIOTHUECKHX OBbITOBasi XUMUS, N30BITOYHBIE IIYMBbI, paualus U T.I.). AfanTanys OpraHu3Ma yesoBeKa K pakTopam IK ...
dakTopoB Ha okpy:xaromeit cpensl. [IpuHmns popMupoBanus 310poBke cOeperatoiero noseaeHus. dusnueckas
3710POBbE AKTUBHOCTb U 3/10pOBbE. BHOXMMHYECKHUE ACTIEKThI PallMOHAIBHOTO IUTAHUS
YenoBeKa JlaGopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlaGoparopHas paboTa «YMCTBEHHast pab0OTOCIIOCOOHOCTHY

OBnazieHre MeTo1aMH OIpe/ieNIeHHs ToKa3aTeNell yMCTBEHHOU paboTOCIOCOOHOCTH, O0BICHEHHE

MOJTyYEHHBIX PE3yJIbTaTOB U (POPMYJIMPOBAHUE BBHIBOJIOB (TMCHBMEHHO) C UCIOIb30BAHUEM HAYUHBIX

MIOHATUM, TEOPUN U 3aKOHOB

2. JlabGopatopHas pabota «BausHue abnornyeckux GpakTopoB Ha yenoBeka (HU3KHE U BHICOKHE
TeMIepaTypbl)»

N3ydyeHne MexaHU3MOB aJanTallii OpraHu3Ma 4eJ0BeKa K HU3KUM M BBICOKMM TEMIIEpaTypaMm 1

00BsICHEHHUE MOJTyYEHHBIX PE3YJIbTaTOB, M (POPMYINPOBAHKE BBIBOJIOB (ITMCbMEHHO) € UCIIOIb30BaHUEM

HAy4YHBIX TIOHATUMN, TEOPUH U 3aKOHOB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJlep:KaHMe (coep:KaHue MPUKJIATHOTO MOLYJIs1)
Paspnen S. buoJiorusi B :Ku3HM OK-1




Tema S5.1. OcHoBHOE coep:kaHue 4 OK-2
buorexnonoruu B | TeopeTuueckoe coaepKaHue: 2 OK-4
KHA3HHU KaXI0Tro buorexHonorus kak Hayka v npou3BoACcTBO. OCHOBHbBIE HAlPABIEHUS COBPEMEHHON OMOTEXHOIOIHH. 2 IK ...
Mertoabl OnorexHos1orud. O6beKThl OMOTEXHOJIOTHUH. DTUKA ONOTEXHOJIOTHYECKUX U TeHETHUECKUX
sKcnepuMeHToB. [IpaBuia noucka u aHaaM3a OMO3KOJIOTNYECKON HH(OPMAIMK U3 PA3IUYHBIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JUTepaTypa, CpeicTBa MaccoBoi MH(opMaiuu, cetb VIHTepHeT u npyrue)
IIpakTH4yecKkue 3aHATHS:
Kelicpl Ha aHaIM3 HHGOPMALIUU O HAYYHBIX JOCTHKEHUAX B 00JACTH T€HETUYECKUX TEXHOJIOT A, 2
KJICTOYHOM WH)XEHEPHH, MAIIEBBIX OMOTEXHOJIOTHIA. 3aIInTa Keica: IpeACcTaBIeHNe Pe3yJIbTaTOB PEHICHHUS
KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )
Tema 5.2.1. OcHoBHOeE coep:kaHue 4 OK-1
BHOTEXHONOTUA B | [pakTnaeckne 3ausTHs: 4 OK -2
MPOMBIUIICHHOCTI | paspyrie mpoMbIIIeHHON GHOTEXHONOTHIT U ee IPUMEHEHHE B XKU3HH 4eI0BeKa, IIOMCK U aHAIIN3 1 OK -4
MHGbOpMaLUU U3 Pa3IMYHbIX HCTOYHUKOB (Hay4Has ¥ yueOHO-Hay4Has JIUTepaTypa, CpeACcTBa MacCOBOM K.
uHpopmanuu, cetb IHTEpHET U JpyTrHe)
Kelicpl Ha aHanu3 nHpOpMALIUK O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynam)
IIpome:xxyTounas
aTTrecTanus mo 3a4er 2
AUCHUILINHE
Bceero: 73




3. YCJI0OBUA PEAJINBALINU ITPOTI'PAMMBI
OBIIIEOBPA3OBATEJILHOM JJUCHUILIAH

3.1. Jlns peanu3anuu NporpaMMbl JUCUMUILINHBI 0JKHbI ObITH
MpeIyCMOTPEHBI CJIeYIIIHE CeNNaATbHbIe TIOMEIeHUsI:
Kabuner «buonorum», ocHaeHHbI 000pyI0BaHuEeM: MeOehb, TOCKa, Me,

HaTJISTHBIE TIOCOOMS (KOMIUIEKThI YYE€OHBIX TaOJMI], IJIAKaTOB), TEXHUYECKUMU
cpencTBaMu OOYYCHHS: KOMIIBIOTEP C YCTPOMCTBAMU BOCTIPOW3BEIACHHS 3BYKa,
OpUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKpaHOM, YyKa3Ka-Tpe3eHTep A
MIPE3CHTALUH.

JlabopaTopusi, OcCHallleHHass O0O0OpYyIOBaHHUEM JUIsl TIPOBEIACHUS 3aHATHIA:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JaboparopHas mnocyaa (IpoOUpKH,
TIOJICTaBKH JIJII TPOOUPOK, MUHIIETHI, TTECOK, CTYIKH C MTeCTUKAMH, TPEAMETHBIC U
MOKPOBHBIC  CTEKJa, CTEKISHHBIE  IMaJlOYKH,  MPEHapoBajbHBIC  WIJIHI,
dbunbTpoBanbHas Oymara (candeTku), CTakaHbl) THIEPTOHHUYECKUU PacTBOP
xjiopuna Hatpus, 3%-HbI pacTBOp TMEpPOKCHAa BOAOPOJA, PAcTBOp Hoda B
HOMMCTOM KaJuH, TIUIEPUH, KIIyOHH KapToQes, JUCT JIOACH KaHAJICKOU, MIIOA
psAOMHBI OOBIKHOBEHHOM (pSOMHBI WJIM TOMAara), JYK pemnyarbiii, pa3BelICHHLIC B
BOJIE JAPOXKKH);

3.2. UudopmannoHHoe odecnevyeHre peaan3aluu NporpaMmmbl

Jist  peanuzanmu mporpaMMbl  OMOIMOTEUHBIH (HOHI 0O0pa3oBaTEILHOM
OpraHW3allid JOHKCH UMETh TEYaTHBIE W/HWIIN 3JIEKTPOHHBIC 00pa30oBaTeIbHBIC U
WH()OPMAITMOHHBIC  PECYpChl, PEKOMEHJIOBAaHHBIE IS  HCIOJL30BaHHUS B
00pa30BaTeNLHOM IpOoIIecce, HE CTapIiie MATH JIET C MOMEHTA U3/IaHus.

3.2.1 OcHOBHBIE MI€YaTHBIC U JICKTPOHHBIC U3JJaHUS

1. buonorus : y4eOHUK M MPAKTUKyM JJIsi CPEIHEro MpodeccuoHaTbHOTO
oOpazoBanus / B. H. Speirun [u np.] ; nox penakuueit B. H. Apsiruna. — 2-e uzn.
— Mocksa : M3parensctBo HOpaiit, 2023. — 378 c. [DnektponHsiii pecypce] //
OO6pazoBatenbHas matdopma Opaiit [caliT]. — URL:

https://urait.ru/bcode/511618
2. O6yxoB, /1. K. buonorus: kietku u TKaHu : y4eOHOe mocoOue yis

cpennero npodeccuonaaprHoro oopazosanus / [[. K. Obyxos, B. H. Kupunenkosa.
— 3-e u3g., nepepad. u qon. — Mocksa : M3narenscTBo IOpaiit, 2023. — 358 c.
[DnexTpoHHBIN pecypc] // O6pazoBarenbHas miatdopma KOpaiit [caitt]. — URL:
https://urait.ru/bcode/516336



https://urait.ru/bcode/511618
https://urait.ru/bcode/516336

3. buonorus. ba3oBelit u yrny6nennsiit ypoBau: 10—11 kimaccel : yueOHUK

I cpeaHero o6mero oo6pazoBanust / B. H. Speirun [u ap.] ; mox oOmiei

penakimuert B. H. Speiruna. — 2-e wu3zg., mepepad. u gon. — MockBa
M3parensctBo  FOpaitt, 2023. — 380
mwiatdopma FOpaiit [caitT]. — URL:
https://urait.ru/bcode/530646

Oo6pa3zoBartenbHas

C. [DOnextponneii pecypc| //

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JJUCHOUILTAHBI

Kontpoais W omeHka pe3yiabTaTOB OCBOEHHUs 0011e00pa3oBaTebHON

AUCHUIITIMHBI PACKPBLIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (opmupoBaHHe OOHIMX U MPO(EeCCHOHANBHBIX KOMIIETEHLUUU MO pasjenam U

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oo0masn
KOMIIeTCHIMA

Paznen/Tema

Tun oueHOYHBIX MEePONPUATHIA

Pazgen 1. Kinerka —
CTPYKTYPHO-
(GpyHKIHOHAIBHASI eIMHUIA
sKHBOT'0

KonrponsHas pabora
«MoneKyspHbIi ypOBEHb
OpraHHu3alH KUBOT0»

OK 02

buonorus xak Hayka. O61ias
XapaKTEPUCTUKA KU3HH

3arnosHeHHe TabIMLIbI ¢ ONMCAaHUEM
MCTOJO0B MUKPOCKOIIUPOBAHUA C UX
JIOCTOMHCTBaMU U HEJJOCTaTKaMH.
3anonHenue Tabauipl «Bkiaaa yueHbIx
B Pa3BUTHE OUOJIOTUI

3anoHeHue CPaBHUTETBLHOMN TaOIUIIbI
CXO/ICTBA M Pa3In4YMii ’KMBOTO U HE
KHUBOI'O

OK 01
OK 02
OK 04

CtpykTypHO-()YHKITHOHATIbHAS
OpraHu3aIus KJIeTOK

OuenuBaemasi IMCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MpO- U SYKApUOTHUYECKUX U 110
LIapCTBaM B MUHU TpyIIax
Brinonnenue u 3amuTa J1abopaTopHBIX
pabor:

«CtpoeHue KIIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KapOTHHOUIbI,
XJIOPOIIIACTBI, XPOMOTIIIACTHI )»
[TpakTnueckoe 3austue. [IpeacraBnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalneH,
MOJITOTOBJIEHHBIX IO MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
IpernojiaBaTeaem

OK 01

CrpyKkTypHO-(hyHKIIMOHATIbHBIE

OpOHTAIBHBIN OIIPOC




OK 02

(bakTOpHl HACTIEICTBEHHOCTH

Pazpabotka rioccapus

Pemenne 3aau Ha onpenencHue
HOCJIEI0BATEIbHOCTH HYKJICOTHIOB,
aMHMHOKHCIIOT B HOPME U B Clly4yae
M3MEHEHHS M0CIIeI0BATEIIbHOCTH
HykieotuioB JJHK

OK 02

OOMEH BelIECTB U
IIPEBPAIICHUE YHEPTHUHU B KICTKE

®poHTaTBHBINA OITPOC

3aroHeHUe CPABHUTEIBHOU TAOIHUIIBI
XapaKTepUCTHK TUIIOB OOMeHa
BEILIECTB

OK 02
OK 04

JKU3HEHHBIA UK KIETKH.
Muto3. Meiio3

OOcy>k1eHHe 110 BOIIPOCaM JICKIHH
Pa3paboTka 1eHTbI BpeMEeHU
’KU3HEHHOTO [IHKJIa

Pasznea 2. Ctpoenue u
(pyHKI UM OpraHu3Ma

KonTponbaas padota “CTpoeHue u
(GyHKIIMM Oprasuzma’

OK 02
OK 04

CrtpoeHue opranusma

OnenuBaemas TUCKyccus

Pa3paboTka MeHTaNbHOM KapThl
TKaHEW, OPraHOB U CUCTEM OPT'aHOB
OpraHu3MOB (pacTEHHsI, )KUBOTHBIE,
YeJIOBEK) C KPaTKOH XapaKTePHCTHKON
ux QyHKIHA

OK 02

®opMBbl pa3MHOKEHUS
OpraHu3MOB

@pPOHTAIBHBIN OIIPOC

3arnosHeHne TabIMLIbI ¢ KPaTKOM
XapaKTePUCTHKON U TpUMepaMu Gopm
Pa3MHOKEHHUSI OPraHU3MOB

OK 02
OK 04

OHTOTeHE3 PaCTeHHH, )KUBOTHBIX
U YeJIOBEeKa

Pa3paboTka 1eHTHI BpeMEHHU C
XapaKTEPUCTUKOM ITArlOB OHTOI'€HE3a
OT/IEJIBHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKA II0 MUKPOTpYIIaM
Tect/onpoc

CocraBieHne KU3HEHHBIX [IUKJIOB
pacTeHu# 1o otaenam (MOXOBUIHBIE,
XBOILEBUIHBIE, TAIIOPOTHUKOBUIHBIE,
roJI0CEMEHHbBIE, TOKPBITOCEMEHHBIE)

OK 02
OK 04

3aKOHOMEPHOCTH HACIIEOBaHUS

Pa3zpaboTtka rioccapus
OpOHTAIBHBIN OIIPOC

Tect o Bompocam JIeKIUH
Pemenue 3anau Ha onpenenenne
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU
MOHO-, TU-, TOJINTUOPUIHOM U
aHAJIN3HMPYIOIIEM CKpEIINBaHWH,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIINBAHUS

OK 01
OK 02

CueneHHoe Hacleq0BaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3aau Ha onpezeneHue
BCPOATHOCTU BOSHUKHOBCHHA
HACJICACTBCHHBIX IIPHU3HAKOB ITPHU




CLCIIJICHHOM HaCJICAOBAaHHUU,
COCTaBJICHUC I'CHOTHUIITMYCCKHUX CXEM
CKpEIIUBaHUs

OK 01 3aKOHOMEPHOCTH U3MeHUYUBOCTH |TecT.
OK 02 Pemenue 3agad Ha onpeeneHue Tuna
OK 04 MyTalWHX IIPH Iepeaade
HACJIEICTBEHHBIX MPU3HAKOB,
COCTaBJIEHUE T€HOTUITMYECKUX CXEM
CKpEIIUBaHUS
Paznen 3. Teopusi 3Bosonuun | KontponeHas padota “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”
OK 02 Hctopus 3BOIIOIIMOHHOTO ®poHTaATIBHBINA OITPOC
OK 04 ydeHus. MUKPOIBOIIOLHSI PazpaboTka rioccapust TEpMUHOB
Pa3paboTka 1eHTHI BpeMEHU Pa3BUTHUS
ABOJTIOIIMOHHOTO yYEHUS
OK 02 Maxkpo3BorOIus. OueHnBaemasi IUCKYCCHSL:
OK 04 BO3HUKHOBEHYE U PA3BUTHE HCII0JIb30BaHUE APTYMEHTOB,
SKM3HU Ha 3emiie OMOJIOTMYECKON TCPMHUHOJIOTHUH U
CHUMBOJIUKH JIJISl JOKa3aTeIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII
Pa3paboTka neHTHI BpeMeHH
BO3HUKHOBEHHUSI U PA3BUTHS )KU3HU Ha
3emuie
OK 02 IIpoucxoxaenue yenoBeka — ®poHTaTBHBINA OITPOC
OK 04 AHTPOIIOreHe3 Pa3paboTka neHTHl BpeMeHH
MIPOUCXOXKICHUS YEeITOBEKA
Paznen 4. Ixkojorus
OK 01 Dxosorudeckue GakTopsl U TecT mo skomoruyeckum GakTopam 1
OK 02 Cpenpl )KU3HU cpenaM KU3HU OPraHUu3MOB
OK 07
OK 01 [Tomymsiust, cooOriecTBa, CocraBieHue cxeM KpyroBopora
OK 02 HKOCHCTEMBI BEILIECTB, HCIOJIB3YS MaTepUaIIbI JICKIHN
OK 07 Perenne mpakTHKO-OpUEHTUPOBAHHBIX
pacUeTHBIX 33JaHUMN 110 IEPEHOCY
BEILIECTBA M DHEPIHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUUECKUX LIeTIeH U
nupamMul OMOMacchl U SHEPTUU
OK 01 buocdepa - rmobanbHas OueHuBaemasi JUCKYCCHUS
OK 02 HKOJIOTHYECKAsi CHCTEMA Tecr
OK 07
OK 01 BinsiHME aHTPONOTr€HHBIX Tect
OK 02 (akropoB Ha 6rochepy [MpakTuueckas padora “OTX0/bl
OK 04 TIPOM3BOJICTBA”
OK 07
OK 02 BinusiHue conuaibHO- OueHuBaemasi JUCKYCCHUS
OK 04 3KOJOTUYECKHUX (I)B.I(TOpOB Ha Brinosninenue na60paT0pH0171 pa60TBI Ha




OK 07 3/I0pOBbE YETIOBEKA BBIOOD:
"YMcTBeHHas pabOTOCIIOCOOHOCTD",
"Bnusiaue abnoTrueckux pakTopoB HA
YyenoBeKa (HU3KHUE U BBICOKHE
TeMIeparypsl)"

Paznen 5. buosiorus B :xu3HM  |3anuTa Keica: MpeicTaBIeHUE

pEe3yIbTaTOB PELICHUs KECOB
(BBICTYILJICHUE C MTPE3EHTAIINECH )

OK 01 buorexHoIOrNM B )KU3HU BelnonHenue kelica Ha aHAIU3

OK 02 K00 UH(POPMALIUU O HAYYHBIX JTOCTHKCHHUIX

OK 04 B 00JIaCTH F'eHETUYECKNX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MUIIEBBIX
OMOTEXHOJIOTHH (110 TpymnIam),
MIPE/CTABJICHUE PE3YIbTATOB PEIICHUS
KelcoB

OK 01 [Tpombinennast GuorexHosorust |BreinonHeHue keiica Ha aHAIN3

OK 02 uH(pOpMaLUU O pa3BUTUU

OK 04 IIPOMBIIIJIEHHON OMOTEXHOJIOTUH (110
rpynmam), IpeCTaBICHUE PE3yJIbTaTOB
peLIeHUs KEeCOB

OK 01 CounanbHO-3THYECKUE aclieKThl | BrIMloiHeHNe Kelica Ha aHAIu3

OK 02 OuoTexHOoI0rui MH(pOpMAaLUU 00 ITUYECKUX aCIEKTaX

OK 04 pa3BUTHS OMOTEXHOJIOTHH (110
rpynmam), IpeCTaBIeHUE PE3yJIbTaTOB
peLIeHUs KECOB

OK 01 buotexHnosornu u texunueckue |BrlnosHeHWE Keiica HAa aHAW3

OK 02 CUCTEMBI UH(pOPMALIMU O Pa3BUTUS

OK 04

OMOTEXHOJIOTUH C IPUMEHEHUEM
TEXHUUYECKUX CHCTEM (TI0 Tpymmnam),
[IpEJICTaBICHHUE PE3YJIbTATOB PEIICHUS
KEHCOB
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