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PaGouasi mporpaMma ydeGHOM AuCLUIIIMHED «bromorus» paspaboTaHa Ha OCHOBE
Tpe6osanuit ®I'OC cpepHero obmero 00pasoBaHus OT 17.05.2012 r. Ne413 (c u3M. OT
27.12.2023 r.), ®enepanpHOil 00pa30BATENFHON MPOIPAMMBI CPEIHETO o011ero
o6pazosanms ot 18.05.2023 Ne371, @T'OC CIIO ¢ yueToM [OTydaeMot CrIenuanbHOCTH
35.02.15 Kunonorus ot 04.07.2024 Ne465 (3apeructpupoBaHo B Muniocre Poccnn
07.08.2024 No 79046), mpuMmepHoii paGoueil mporpaMmsl 00IIe00pa3oBaTeNEHOM
nucuuruael «buronorus» mius [100, yrepxaeHHoM COBETOM 10 OLIEHKE COAEPIKAHIS
M KadyecTBa MPUMEPHBIX pabouux MpOrpamMM 00IIe00pa3OBaTEIBHOIO U COLMAIBHO-
[YMAaHUTAPHOTO IMKJIOB CpEJHero IpO(EeCcCHOHANbHOro 00pa3oBaHH HPIIO
(ITpotokon Ne 14 ot «30» Hos16ps 2022 1)
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1. HIOACHUTEJIBHAA 3AIIMCKA

1.1. MecTo IMCUMIUIMHBI B CTPYKType OCHOBHOI mNpo@deccuoHaIbHOI
00pa3oBaTeJIbHOM NMPOTrPAMMBbI

OOmieoOpazoBatenbHas  yueOHas — aucuuiuinHa — «buonorust»  siBisieTcs
00s13aTENIbHON YacThI0 00IIe00pa30BaTEIHLHOTO IMKIIA 00Pa30BaATEIbHON TPOrPAMMBbI
B cootBeTcTBUU ¢ ®I'OC CIIO no cneunansHoct 36.02.01 Berepunapusi. YueOnas
nucuuiiiHa «buonorus» BXOAUT B MpeAMETHYIO 00yacTh «ECTECTBEHHO-HAYUYHBIE
peIMEThI» U U3y4yaeTcsi Ha 6a30BOM YpOBHE.

Cornacno yueonomy miany [TIICC3 no cneuuansroct 36.02.01 Berepunapust
yueOHass Harpyska OV].13 «buomorus» cocraBiaser 132 waca, BKiIHOYas
npakTHUeckue u jaboparopHbie 3aHsATus 60 yacoB. IlpomexyrouHas aTTecTalus
nmpoBoauTCS B 1 M BO 2 cemecTpax B popme IK3amMeHa.

1.2. Lleab ocBoeHust Y4eOHOM AUCHHUILINHBI

Ilenv: GopmMupoBaHHE y CTYAEHTOB NPEICTaBICHUS O CTPYKTYpHO-
(GYHKUIHMOHAIBHOM OpraHU3alMK )KUBBIX CUCTEM PA3HOI'0 PAHra KaK OCHOBBI IPUHATHUS
pEelIeHHI B OTHOUIEHUWU OOBEKTOB >KMBOW MPUPOABI UM B IPOU3BOJACTBEHHBIX
CUTyalUsIX.

3aoauu:

1) chopMupoBaTh MIOHKUMAHKUE CTPOCHHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM  pa3HOrO  YPOBHS  OpraHu3alu{, 3aKOHOMEPHOCTEM  MpOTEeKaHUs
OMOJIOrMYECKUX MPOIECCOB M SIBJICHUN B OKpPYXKAIOIIEH cpene, LEeT0CTHOM HaydHOH
KapTHHBI MUPA, B3aUMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHUS OIpPEAENATh KUBbIE OOBEKTHI B MPUPOAE; MNPOBOAMTH
HaAOJIOJIEHUST 3a SKOCUCTEMAaMM Ui BBISBJICHUS €CTECTBEHHBIX M aHTPOIIOTE€HHBIX
M3MEHEHUI, HHTePIPETUPOBATh PE3YJIbTAThl HAOIIOACHHH,

3) cdopmupoBaTh HABBIKM NPOBEACHHS MPOCTEUIINX  OMOIOTHYECKHX
HKCIIEPUMEHTAJIBHBIX MCCIEIOBAHUNA C  COOJIIOJICHHEM TMpaBuil  O€30MacHOro
oOpalieHus ¢ 00beKTaMu U 000PYI0BAHUEM;

4) pa3BUTbh YMEHUS UCIIOJIb30BATh MHPOPMAIMIO OMOJIOTHYECKOI0 XapaKkTepa U3
pPa3IMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHUsI MPOTHO3UPOBATH MOCIEACTBUS CBOCH AESITENTbHOCTU
[0 OTHOIIEHUIO K OKpY’Kalolllel cpeie, COOCTBEHHOMY 3/10pOBbIO; OOOCHOBBIBATH U
COOTI01aTh MEPHI PO MITAKTUKH 3200IEBAHU.

6) chopmMupoBaTh NOHUMaHUE 3HAUUMOCTH JIOCTHXKEHUN OMOJIOTMYECKON HAYKU
U TEXHOJIOTMM B NPAKTUYECKON NEATETbHOCTH YEJIOBEKAa, PAa3BUTHH COBPEMEHHBIX
MEIMUITMHCKUX TEXHOJOTUN U arpOoOHMOTEXHOIOT .



2. INTAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOT'PAMMBI

2.1. llnanupyemMble pe3yJbTaTbl 0OCBOCHHUA TUCHUILIUHBI B cooTBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Oco0oe 3HaueHne TUCIMUILIMHA UMEET MPU (POPMUPOBAHUHU, PA3BUTUH OOLTUX KOMIIETEHIIMN U MTPOQPECCUOHATBHBIX

KOMIIETEHIINN.

Kox n nanmenoBanue
(dopmMupyemMbIxX
KOMIIeTeH Uit

HJ]aHI/lpyeMble PeE3yabTaThbl 0CBOCHUS THCHMIIIMHBI

Oomrue

JucuuniMHapHbie

OK 01. Beibupats
CTIOCOOBI penIeHns 3a1a4
npoeccuoHanbHOM
NEATEINBHOCTH
TIPUMEHHUTEIIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yactu Tpya0BOro BocnMTAHMS:

- TOTOBHOCTb K TPY/ly, 0CO3HAHHE LIEHHOCTH MAacTepCTBa, TPYAOII00HE;
- TOTOBHOCTh K aKTHBHOM JEATCIHHOCTH TEXHOJNOTHMYECKOH M
COLMANBHON  HANPaBIEHHOCTH,  CMOCOOHOCTH  MHHI[MUPOBATS,
IJIAHUPOBATH M CAMOCTOSATENBHO BBIONHATD TAKYIO I€ATENbHOCTD;

- HHTEPEC K Pa3InuHbIM chepam mpodecCHOHATBHOIM AeITeTbHOCTH,
OBnaseHne  yHHBEpCANbHBIMH  Y4eOHBIMH  O3HABATEIHHBIMU
TICHCTBUSIMH:

a) 0a3oBbIe JOornYecKue JeicTBHUS:

- CaMOCTOATENHHO (HOPMYIHPOBATH M AKTYaIU3HPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTQHABJMBATH CYIICCTBEHHBIH TNpPU3HAK WIM OCHOBAHUS IS
CpaBHEHHS, KIaccuPUKAIUU U 0000IIECHHUS;

- OTIPEJIENATh IENH ACATeNbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPHU
UX JOCTHKCHMUS;

- BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEUHS B PacCMaTPHBAEMBIX
SBJICHUAX;

- BHOCHTb KOPPEKTHBBI B JICATEIHHOCTb, OIIEHUBATH COOTBETCTBHUE
pe3yJIbTaTOB LEJAM, OLlEHUBATh PUCKU MOCIEACTBHIN A€ TENbHOCTH;

- pa3BHBaTh KPEATUBHOE MBIIUICHUE TPU PEINICHAW JKU3HEHHBIX
npobiem

0) 6a30BbIe MCCIeI0BATEIbCKHE TeHCTBHUS:

- chopMHpoBaTh 3HAHHA O MeCTe M POIM OMONOTMH B CHCTEME
€CTECTBEHHBIX ~ Hayk, B  (OPMHPOBaHMH  COBPEMEHHON
€CTECTBEHHOHAYYHON KapTHUHBI MUpA, B TI03HAHUM 3aKOHOB NIPHPOABI
M pEIIEHHM  JKU3HEHHO  B@XHBIX  COLUANbHO-3TUYECKUX,
SKOHOMHYECKHX, IKOJIOTHYECKUX TPOOIEeM YenoBeyecTBa, a TakKe B
pelleHH: BOMPOCOB  PAlMOHANBHOTO TPUPOJONONb30BAHUS;, B
(GopMHpOBAHUM LIEHHOCTHOTO OTHONICHHS K HPUPOJE, OOIIECTBY,
4eII0BeKY; 0 BKJIAJIe POCCUICKUX U 3apYOEKHBIX YUEHBIX - OUOTIOTOB B
pazBuTHE OMONOTHY; (YHKIMOHAIBHOH IPaMOTHOCTH YENOBEKa s
pelieHus KU3HEHHBIX MPo0IeM,

- yMeTh BIAJETh CHUCTEMOH OWOJOTMYECKHX 3HAHHUH, KOTOpas
BKJIFOYAET:

OCHOBOIIONIAraloNue OMONOTHYECKHe TEePMUHBI U TOHATHS (KU3HD,
KJIETKa, TKaHb, OPraH, OPraHW3M, BHJ, MNOMYJALUSA, 3KOCHCTEMA,
OuorieHo3, Oumocdepa; Merabonu3M, TOMEOCTa3,  KIETOYHBIH
UMMYHHUTET, OuWocHHTEe3 OenKka, OHOMONMMEPHI, JUCKPETHOCTD,
caMoperyJsus, CaMOBOCIIPOU3BE/ICHUE, HACJIEICTBEHHOCTb,
M3MEHYUBOCTh, SHEPT03aBUCUMOCTb, POCT U PA3BUTHUE);
Ouonornueckue Tteopuu: kinerouyHas Teopus T. IlIBauHa,
M lneiinena, P. BupxoBa; KIOHAIbHO-CETEKTUBHOTO UMMYHHUTETA
I1. Opnux, NN Meunnkosa, XpOMOCOMHAs TEOpHs
HacaenctBeHHocTd T. Moprana, 3akoH 3apojibliieBoro cxozacra K.




- BIAJETh HABBIKAMH y4eOHO-MCCIENOBATENBCKOH U TPOEKTHOM
JeSITeNbHOCTH, HABBIKAMHU Pa3penieHns mpodiem;

- BBUABIATH IPUYMHHO-CIEICTBEHHbIE CBA3M U AKTYaJIM3UPOBAThH
3a/1auy, BBIIBUTATh TUTOTE3Y €€ PEICHUs, HAXOMUTh apIyMEHTHI s
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHWM, 3a[aBaTh IapaMeTpbl H
KPUTEPUH PELICHHUS;

- QHAJIM3MPOBATH MOJYYECHHBIE B XOJ€ PELICHUS 3aJa4M PE3YJbTATHI,
KPUTUYECKH  OLIEHWBATH WX JIOCTOBEPHOCTb, TMPOTHO3UPOBATH
M3MEHEHUE B HOBBIX YCIOBUSX;

- YMETb TNEPEHOCUTh 3HAHUS B TO3HABATEIBbHYK U MPAKTUYECKYIO
00I1aCcTH KHU3HEEATCILHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTeH;

- BBIIBHMIATb HOBBIE WJIEHM, NpELIaraTb OPUIMHAJbHBIE MOJXOABI H
PEIICHUS;

- CIOCOOHOCTh MX HCIOJB30BAHUS B MMO3HABATEILHOW U COLUATBHOM
MPaKTHKE

bapa, sBomonuonnas teopust Y. JlapBuHa, cCHHTETHUYECKAs TEOpHs
3BOIIOLMH, TeOpus aHTponorexesa Y. Jlappuna; Teopus OMoreoneHo3a
B.H. Cykauépa; yuenus H.W. BaBunosa - o LlenTpax MHOro0Opasus u
IPOUCXOKEHHS KyIbTypHbIX pactenuil, A.H. CeBepuosa - o myTsx u
HarpaBieHusx dBononuy, B.M. Bepraackoro - o 6uochepe;

3aKOHBI (eINHO00Pa3Ks MOTOMKOB NIEPBOTO MOKOJIEHHS, PACIIeTUICHUS
NPU3HAKOB, HE3aBUCUMOTO HacleqoBaHuA npu3HakoB I. Mewnpens,
CLEIUIEHHOTO HACJIE0BAHUsS NPU3HAKOB U HAPYLIECHUS CLEIUICHUS
reioB T. MopraHa;, roMoJIOrMYECKUX pPSANOB B HACICACTBEHHOM
mMenunBoctd H.M. BaBuioa, reHetudeckoro paBHoBecus JIx.
Xapan u B. BaiinOepra; 3apoxsimeBoro cxonctsa K. bBapa,
OmoreHetnveckoro 3akona J. ['exkens, @. Mromepa);

IPUHLMIBI (YUCTOTHI FAMET, KOMILIEMEHTAPHOCTH);

npasuna (Muaumyma 0. JIubuxa, 3xonorudeckoil mupaMuabl YKcer,
01oMacchl ¥ 3HEPTHN);

rurnote3bl (koanepBarHoi A.M. Onapuna, mepBuuHOro OyiapoHa JIx.
Xomneiina, mukpocdep C. @okca, pudo3uma T. Uek);

- chopmupoBaTh YMEHHUS PacKpbIBaTh coJiepiKaHue
OCHOBOIIOJIAraloIMX OMOJOTHYECKUX TEOPHI U TUMOTE3: KIETOYHOM,
XPOMOCOMHOM, MYTalOHHOW, 3BOJIOLMOHHON, IMPOUCXOKICHHSA
KU3HM M YEJNOBEKA; BIIAJCHHE CHCTEMOH 3HAaHMH 00 OCHOBHBIX
METO/IaX HAy4YHOTO MO3HAHHS, HUCIOJNb3YEMbIX B OHOJIOTHYECKUX
HCCIEIOBAHUAX JKMBBIX OOBEKTOB U 3KOCHUCTEM (OIMMCAHUE,
M3MEpeHue, MpoBeeHue HAOM0AEHUI); coco0aMi BBIABICHHSA U
OLICHKH aHTPOIOTEHHBIX U3MEHEHHUI B IPUPOJIE;

- cdopMHpOBaTh  YMEHMS ~ PACKpbIBaTh  OCHOBOIOJATaoIIKe
Ouosnornyeckue 3akoHel M 3akoHomepHoctd (I Mennens, T.
Moprana, H.W. BaBunosa, O. T'exkens, ®. Mwomnepa, K. bapa),
IPAHULIBI UX TPUMEHMMOCTH K KUBBIM CHCTEMaM;

- YMETb BBIAEIATH CYLIECTBEHHBIE IPH3HAKH:

CTPOEHMS BUPYCOB, KJIETOK MPOKAPUOT M 3YKAPUOT; OJHOKIETOYHBIX
¥ MHOTOKJIETOUHBIX OPTaHU3MOB, BUJIOB, OMOT€0LIEHO30B, IKOCHCTEM
1 Onochepsl;




CTPOCHUSI OPraHOB U CHCTEM OPraHOB pACTEHHH, >KHBOTHBIX,
YeNIOBeKa, MPOIECCOB  JKM3HENCATENLHOCTH, TIPOTEKAIHNX B
OpraHu3Max pacTeHUH, KUBOTHBIX U YEIOBEKA;

OMOJIOTUYECKUX  TIPOLECCOB: OOMEHa BelecTB (MeTabonusM),
MH(QOpMaINK 1 TpeBpalleHus YHEPTUH, OpPOXKEHHUs, aBTOTPOPHOTO U
reTepoTpoGHOT0 THIOB NUTaHUA, (HOTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, Meii03a, FaMeTOTeHe3a, IMOpHOreHe3a, MOCTIMOPHOHATBHOTO
pa3BUTHUs, PA3MHOXKCHWUS, WHAMBHAYAJTbHOTO PA3BUTHS OpraHM3Ma
(oHTOTrEHE3a), B3AaMMOJCUCTBUS TEHOB, TeTepo3uca; JAedcTBuUiA
MCKYCCTBEHHOTO  0TOOpa, CTAa0MIM3MPYIOMIET0, JABHKYIIETO U
Pa3phIBAIONIETO  ©CTECTBEHHOTO OTOOpa; AIOMATPHYECKOTO U
CHUMIIaTPUYECKOTO BUI000PA30BaHUS; BIMSHHS JBIKYIIMX —CHI
SBONIOIMM  HA  TEHO(OHJ  MOMYNSIHE; TPUCTIOCOOJEHHOCTH
OpTraHM3MOB K cpefe OOWTaHHS, 4YepENOBAaHHS HAIMpPABICHHUH
3BOJIOINH; KPYTOBOPOTA BEMIECTB U MOTOKA YHEPTHHU B IKOCHCTEMAX;
- TpPHOOPECTH ONBIT MPUMEHEHWS OCHOBHBIX METOJOB HAYYHOTO
MMO3HaHHus, HCIOJb3YCMBIX B ounosoruu: Ha6JIIO,Z[eHI/I$I U onucaHusd
KHMBBIX CHCTEM, MPOIECCOB W ABICHUIN; OPraHU3aIl[Mi U MPOBEICHUS
OMOIIOIMYECKOTO OKCIICPUMCHTA, BBIABUKCHUA THUIIOTE3, BBIABIATD
3aBHCUMOCTH MEXIY HCCICAYeMbIMU BEITMYHHAMH, OOBSACHATH
TMONYYCHHBIE  pe3yAbTaTl M (OPMYIMpPOBATH  BBIBOABI  C
MCIIONIb30BAaHNEM HAYUHBIX TIOHATHI, TEOPUid U 3aKOHOB,

- copMHpOBaTb yMEHHS BBIICTATH CYIICCTBEHHBIC TPU3HAKH
BUPYCOB, KJIETOK MPOKAPHOT U IYKAPUOT, OIHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJI0B, 6HOF€0H€H030B " 3KOCUCTEM,
0CO0EHHOCTH MPOLeCCOB 0OMEHA BELIECTB U MPEBPAIICHUS SHEPTHHU B
KIeTKe, (OTOCHHTE3a, MIACTHYECKOTO M DHEPreTHUecKOro 0OMeHa,
XEMOCHHTE3a, MHTO33, MeH03a, OIJIONOTBOPEHHS, PA3BUTUS U
Pa3MHOKEHHS, HHIUBUYATbHOTO PA3BUTHS OpTaHU3Ma (OHTOTEHE3a),
00pBOBI 3a CyIIECTBOBAHHE, €CTECTBEHHOTO otbopa,
BH1000pa30BaHus, TPUCHOCOOJEHHOCTH OPraHU3MOB K Cpefe
O6I/ITaHI/IH, BJIAAHUSA KOMIIOHCHTOB 3KOCHUCTCM, AHTPOIIOICHHBIX
M3MEHEHUH B IKOCHCTEMAaX CBOEH MECTHOCTH, KPyrOBOPOTA BEIIECTB
¥ IpeBpalleHNe YHEeprun B buocdepe;




- copMupoBaTh yMEHHS TPHUMEHATH TONYYECHHbIC 3HAHMSA I
00BSCHEHNsS OMOOTUYECKHX MPOIECCOB W SIBICHMM, JUIS MPUHATHS
MPaKTUYECKUX pelIeHWH B TMOBCEJHEBHOH JKM3HH C  LENbIO
obecrieyeHnss  6€30MAaCHOCTH  CBOETO  370POBbSl U 3/10POBbS
OKPYXAIOWIKUX JH0/IeH, CoOMI0IeHNs 310pOBOr0 00pas3a KHU3HU, HOPM
TPAMOTHOTO  TIOBEAEHHUS B  OKPYKAIOIIEH MPUPOJAHON  Cpee;
MOHUMAHNE  HEOOXOAMMOCTH  HCHOJB30BAaHHSA  JOCTHKEHHH
COBPEMEHHOH Ouonorun ¥ OMOTEXHONOTHH 1711 pAlUOHANBHOTO
TNPUPOJIOTIONB30BAHUS; YMEHHE MCIONb30BaTh COOTBETCTBYIOIIME
ApPTyMEHTBI, OMOJOIMYECKYH0 TEPMHHOJOTUI0 M CHMBOJMKY A
JI0Ka3aTeNbCTBA POJACTBA OPraHM3MOB pPAa3HBIX CHCTEMATHYECKHX
TPYNI; B3aUMOCBS3M OPraHM3MOB M Cpelbl OOUTAaHHUS; €IMHCTBA
YeJIOBEUECKUX pac; HEOOXOAMMOCTH 3/0pOBOTO 00pa3a KH3HH,
COXpaHEHHs pa3HOOOpasus BHAOB M DKOCHCTEM, KaK YCIOBHA
COCYIIECTBOBAHMUS IPHPOJIBI M YENOBEUECTBA,;

- cOopMHUpOBATH YMEHUSA pelaTh OMOIOTHUECKHUE 3a1aUt, COCTABIATh
TeHOTHIINYECKHE CXEMBl CKpeIlMBAHMA JUIS  Pa3HBIX THUIIOB
HACNE/IOBAaHUA TPU3HAKOB Yy OPraHU3MOB, COCTABIATh CXEMBI
TMepeHoca BEMECTB W JHEPIUHM B DKOCHCTEMAx (IeMd MUTaHWA,
TUIIEBbIE CETH), BBIABIATH MPUYUHHO-CIEACTBEHHBIE CBS3H MEXIY
HCCIEYEMBIMI  OWOJIOTHYECKMMI  O0BEKTaMH, TPOLECCaMU U
SBJICHUSAMH; J1eJIaTh BbIBO/IbI M IPOTHO3bI HA OCHOBAHUH MOMYYEHHBIX
pe3yIIbTaToB,;

- c(opMHUpOBaTh YMEHHS KPUTHYECKH OLEHMBATh HH(POPMALHIO
OMONOTHYECKOTO  COZICPKAaHMS, BKIIOYAIOMIYI) —TICEBIOHAYUYHBIC
3HaHMA M3  Pa3NUYHBIX  HCTOYHMKOB  (CpeICTBa  MaccoBOii
MH(MOpPMANNH, HAYIHO-TIOMY IAPHBIE MAaTePHalIbl); HHTEPIPETHPOBATH
3THYECKHE AaCIEKThl COBPEMEHHBIX MCCIE0BaHUi B OHOIOrHH,
MeIULKMHe,  OMOTEXHOJIOIMM;  pacCMaTpuBaTh  INOOANbHbIE
SKOJIOTHYECKUE MpoOieMbl COBPEMEHHOCTH, (HOPMHPOBATH IO
OTHOIICHUI0 K HUM COOCTBEHHYIO IO3MLMIO, YMEHHE OLEHHBATH
3THYECKHE aCMEKThl COBPEMEHHBIX HCCIENOBaHMHA B o00JaacTu
OMOTEXHOIOTMM M TEHETHYECKUX TEXHOJOIMH (KIOHUPOBAHHUE,
MCKYCCTBEHHOE OILIOIOTBOPEHHE, HATIPABICHHOE H3MEHEHNUE T'eHOMa
¥ CO3/JaHUE TPAHCTEHHbIX OPraHU3MOB);




- copMHpOBaTh YMEHHS CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OMONOTMYEcKOM HH(pOpMaLUU M3
HECKOJIbKUX HCTOYHMKOB, TPAMOTHO MCIIOJIb30BAaTh MOHATHIHBIN
ammapar OuoNoTuH;

- YMETb BBIABUIaTh TUIOTE3bI, IPOBEPATh X 3KCIEPUMEHTAIbHBIMU
cpeacTBamyu, (OpMyIMpys Lenb HCCIEOBAHUSA, AHAIM3MPOBATH
MOJIYYCHHBIC PC3YJIbTAThI U ICJIATh BHIBOIBI,

- NPMHUAMATh yYacTHe B HAYYHO-MCCIIEJOBATENbCKOW paboTe Mo
6I/IOJIOFI/II/I, 3KOJIOTMHX U MCAUIIHUHE, HpOBOI[I/IMOﬁ Ha 0a3e IIKOJLHBIX
Hay4yHbIX OoOMEcTB M MyONMYHO MPEACTABIATH MOJTy4EHHbIE
pe3yJIbTaThl HA YYEHHUECKUX KOH(PEPEHIUIX Pa3HOTO YPOBHS;

OK 02. Ucnonb30Bath
COBpPEMEHHBIE CPE/ICTBA
TIOWCKa, aHAIN3a U
MHTEPIPEeTAINN
nH(pOpMALNH 1
MH)OPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITIONTHEHHUS 3a/1a4
npodeccroHanbHON
NEeATENbHOCTH

B obnacTu [IeHHOCTH HAYYHOTO TTO3HAHMUSL:

- chOopMHUPOBAHHOCTb ~ MHPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOI MPaKTHKH,
OCHOBAHHOTO Ha JAMANOTe KYIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

- COBEpIICHCTBOBAHUE S3BIKOBOW M UHMTATENbCKOH KYyJBTYpBHl Kak
CpeICTBA B3aUMOJICHCTBUS MEX/TY JTIOJbMH H TTO3HAHUS MHA;

- OCO3HAHHME I[IEHHOCTM HAy4YHOH JAEATENbHOCTH, TOTOBHOCTD
OCYIIECTBIIATh TPOEKTHYIO W HCCIEN0BATENbCKYI0 AEATENbHOCTh
VHMBUAYAIbHO U B TPYIIIIE;
OBnagenne  yHHUBEpCAIbHBIMU
JICHCTBUSIMH.

B) paboTa ¢ uHdopmanueii:

- BJIaJICTh HABBIKAMHU MOJTy4eHUs HMHPOPMALIMU U3 HCTOUHUKOB Pa3HbIX
TAMOB,  CAMOCTOATENBHO  OCYIIECTBIATH  TOHMCK,  QHAJH3,
CUCTEMATU3ALMI0 ¥ UHTEPHPETALMI0 HHPOPMALMH PA3IMYHBIX BUIOB
1 GOpM Mpe/ICTaBICHNUS;

- C0371aBaTh TEKCTHl B PA3NMYHBIX (OpMATax ¢ y4yeToM Ha3HaueHHUs
MH(OPMAIMHU U TIENEBON ayJAUTOPUH, BHIOMpPAsS ONTHMAIBHYI hopMy
TPEICTaBICHUS U BU3yaJU3allHH;

- OLIEHMBATh JIOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpPMALUM, €€
COOTBETCTBHE TIPABOBBIM M MOPATbHO-3THYECKHM HOPMAM;

- UCIIONIb30BaTh CPEACTBA MH(POPMALUOHHBIX M KOMMYHHKAL[MOHHbBIX
TEXHOJIOTHH B pEIICHUHM KOTHUTHBHBIX, KOMMYHHKATHBHBIX U

y‘{€6HI>IMI/I ITI03HaBAaTCIbHBIMHI

- chopMHpPOBATh YMEHUS KPHUTHUYECKH OIICHMBATH HH()OPMAIHIO
OMOJOTHYECKOTO  COAEPKAHHS, BKIIOYAIOIIYI0  TICEBIOHAYYHbBIC
3HaHMS U3  PA3NUYHBIX  MCTOYHHMKOB  (CpPeACTBa  MAaccoBOU
MH(OPMAIMHK, HAYYHO-TIOMYJIAPHBIE MaTepHaIIbl); HHTEPIPETUPOBATH
3THYECKUE aCMEKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJOTHH,
MeIUIIIHE, OMOTEXHOIOTHH;

- UHTEPNPETHPOBATH  ITUYECKME  ACMEKTHl  COBPEMEHHBIX
WCCEOBaHMH B OHMONOTMH,  MEIHIMHE, OHOTEXHOJIOTHH,;
paccMaTtpuBaTh r100anbHbIe HKOJIOTHYECKHE POOIEMBI

COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO
no3uguK, YMCHHUC OLCHUMBATHL ITHUYCCKUC ACIICKTBI COBPEMCHHLIX
MCCNIEIOBaHUH B 00MacTd  OWMOTEXHONOTMH ¥ T'€HETHYECKHX
TEXHOJOTUH  (KIOHMPOBaHHE, MCKYyCCTBEHHOE OIUIOJOTBOPEHHE,
HAIIPaBICHHOE H3MEHEHME TI€HOMAa M CO3JaHME TPAHCIEHHBIX
OpraHu3MOB);

- copMHUpOBaTh YMEHHS CO3/aBaTh COOCTBEHHbIC NMHCbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OMONOTMYEcKOM HH(pOpMaLUU U3
HCCKOJIbKUX HMCTOYHUKOB, TI'PAMOTHO MUCIOJB30BATH MOHSATUNHBIN
ammapar OuOJIOTHH
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OpraHM3allMOHHBIX 331a4 ¢ coOI0ieHHEM TpeOOBaHUH 3PrOHOMHUKH,
TEXHUKU 0€30TacHOCTH, TUTUEHBI, pecypcocOepeKeHns, MPaBoBbIX U
3TUYECKUX HOPM, HOPM HH(OPMAIMOHHON 6€30MaCHOCTH;

- BIIAJETh HABBIKAMU PpACIO3HABAHHA M 3alIUTHl HMH(OpPMAIHH,
MH(OPMALMOHHOH 6€30MaCHOCTH JIMYHOCTH

OK 04. DdoexrusHo
B3aUMOJIEHCTBOBATE U
paboTarh B KOJIIEKTUBE
KOMaH]Ie

- TOTOBHOCTH K  CaMOpa3BUTHIO,
CaMOOIPEIETIEHUIO;

-OBJIaJICHNE HaBBIKAMHU Yy4€OHO-MCCIEN0BATENbCKOM, NMPOEKTHOH U
COIMAITbHOM JIeITEILHOCTH,
Osaagenne YHHBEPCAJIbHbIMH
NeHCTBHSIMHU:

0) coBMecTHasI AeSITeIbHOCTD!

- TIOHMMAaTb ¥ MCIIOJIb30BATh
WHIUBUTYaTbHOU PaboThI;

- NPUHAMATh LEIM COBMECTHOM IEATENbHOCTH, OPraHH30BBIBATh M
KOOp/MHUPOBATh JEHCTBUA O €€ JOCTHKEHMIO: COCTaBIATb IUIaH
JEUCTBUH, pAcIpeleniaTh pOMM C YYETOM MHEHHMH Y4YaCTHHKOB
00Cyk1aTh pe3yabTaThl COBMECTHOMN pabOThI;

- KOOPAMHMPOBaTh U BBINOJHATH PabOTy B YCIOBHAX PEAIbHOTO,
BUPTYaJIbHOTO M KOMOMHMPOBAHHOTO B3aUMOAEHCTBHUS;

- OCYLIECTBJIATH IO3UTHBHOE CTPATETHYECKOE IOBEICHNE B PA3IMUHBIX
CUTyalUsiX, TMpOSBIATH TBOPYECTBO M  BOOOpaXkeHHE, OBITH
VIHULIUATUBHBIM

OsajeHne yHHBePCATbHBIMHA PeryJIsTHBHBIMHU e CTBUAMU:

I) NPUHATHE cedst ¥ APYTUX JI0ei:

- NPUHUMATh MOTHBBI M apryMEHTBl APYTUX JIOJEd Npu aHaiuse
PE3yJIbTaTOB JEATENbHOCTH;

- IPU3HABaTh CBOE MPABO U MPABO APYTUX JOJEH Ha OMIMOKY;

- Pa3BUBAaTh CIIOCOOHOCTH MOHMMATh MU C MO3UILIMH APYTOTO YeIOBeKa

CaMOCTOATCIIPHOCTH u

KOMMYHHUKATHBHBIMH

NpCUMYIICCTBA KOMaHI[HOﬁ )44

- chopMHUpOBaTh YMEHHS CO31aBaTh COOCTBEHHBIC MHCHMEHHBIE W
YCTHBIE COOOIICHHS HAa OCHOBE OMONOTMYECKOH WHMOpPMAIMU W3
HCCKOJIbKUX HMCTOYHUKOB, T'PaAMOTHO MUCIOJB30BATH MOHATUIHBI I
ammapar OuoNOTHH;

- YMETb BBIABUT'daTb TMIIOTE3bI, MIPOBCPATL UX SKCICPUMCHTAJIbLHBIMA
cpencTBamu, (OpMyIHpYs IENb HCCIEHAOBAHUSA, aHAIM3HPOBATH
MOJIYYCHHBIC PC3YJIbTATHI U ICJIATh BHIBOJLI,

- TPUHAMATh yYacTHE B HAy4HO-MCCIENOBATENbCKOW paboTe Mo
6I/IOJIOFI/II/I, 3KOJIOTMHY U MCAUIHUHE, HpOBOZ[I/IMOﬁ Ha 0a3e MIKOJIBHBIX
HAy4YHBIX OOIIECTB ¥ MyONMYHO MPEACTABIATH IIONYYCHHbIC
pe3yJIbTaThl HA YYEHHIECKHX KOHPEPEHIMIX Pa3HOTO YPOBHA

OK 07. CopneiicTBOBaTH
COXPaHEHHIO
OKPYKAIOIIEN CPEMBI,
pecypcochepesxeHuto,
TPUMEHATH 3HAHUS 00
M3MEHEHUHU KINMaTa,

B 00;1acTH 3K0/10rH4€CKOr0 BOCIUTAHUSA:

- c(hOPMUPOBAHHOCTH HKONOTUYECKON KyIbTYpPBI, IOHUMAHHE BIUAHUS
COIMANBHO-3KOHOMHYECKUX TIPOIECCOB HA COCTOSHUE MPUPOAHOU H
COUMATBHOW  Cpelbl,  OCO3HAHME  IJI0DANBHOrO  XapakTepa
3KOJIOTHYECKHX TTpo0IieM;

- BIAJIETh CUCTEMOW 3HAHWH 00 OCHOBHBIX METO/aX HAYYHOTO
TO3HAHMUS, UCIONb3yeMbIX B OMOJOTMYECKUX MCCIEOBAHUAX JKUBBIX
00BEKTOB M JKOCHCTEM (ONMHCAaHWE, W3MEPEHHE, IPOBECHUE
Ha0MI0/IeHNI); crnoco0aMM BBISBIECHUS M OLEHKHM AHTPOIOTEHHBIX
V3MEHEHUI B IPUPOJE;

10




TIPUHIUIIBI - [ITAaHKPOBAHKE U OCYIIECTBJICHUE ACHCTBHI B OKpYIKAIOIIEH cpejie Ha | - YMETh BBIABIATh OTIAMUYUTENbHBIE NPU3HAKH KUBBIX CHCTEM, B TOM
OepesKIMBOro OCHOBE 3HAHWS TeNeH YCTOWYMBOTO Pa3BUTHS YETIOBEUECTBA,; gicine  TrpuOOB,  pPACTEHWH,  JKMBOTHBIX W 4eJTOBEKa;
TIPOM3BO/ICTBA, aKTUBHOE HENpUATHE JEHCTBUi, NMPUHOCAMUX Bpel OKpYKAWOUIeH | MpUCIOCOOIEHHOCTh BHAOB K cpele OOMTaHHSA, a0MOTHUYECKHX H
3¢ dexTnBHO cperne; OMOTHYECKHX KOMIIOHEHTOB YKOCHCTEM, B3aUMOCBSI3eH OpPraHu3MOB B
JeHCTBOBATH B - YMEHHE MPOTHO3UPOBATH HEONATONpPHUATHBIE AKONOTMYECKHE | COOOIIECTBAX, AHTPONOTEHHBIX M3MEHEHHH B JKOCHCTEMAax CBOEH
4pe3BbIYaiHBIX TOCIIeCTBHSA NPEAIPUHIMAEMBIX A€HCTBHH, TPEAOTBPAILATD UX; MECTHOCTH;
CUTYaLHUSAX - PacIIMPEHHE ONBITA AEATENBHOCTH FKOJIOTHIECKON HANPABICHHOCTH; | - YMETb BBIIENATh CYIICCTBEHHBIE MPU3HAKH OMONOTHYECKUX
- OBIAJICHWE HABBIKAMHU Yy4eOHO-MCCIEN0BATENbCKOM, MPOSKTHOM M | MPOIEeccoB: OOMeHa BemecTB (Merabonusm), HHOOPMAIMH U
COLIMATIbHOM AEATENbHOCTH TpeBpAICHNUs SHEPTHH, OPOXKEHHUS, aBBTOTPOPHOTO U reTepoTPOPHOTO
TUMOB TNHUTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, Meio3a,
raMeTorenesa, OSMOpHOTeHe3a, MOCTIMOPUOHAIBHOTO — Pa3BUTHS,
Pa3MHOKEHHS, HHIUBUYAIbHOTO PA3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJECHCTBUA T€HOB, TIETEPO3MCA; MAEHCTBUHA MCKYCCTBEHHOIO
0TOOpa, CTAOMIM3MPYIOLIEro, JBMKYIIETO M  Pa3phIBAIOLIETO
€CTECTBEHHOT0 0TOOpa; aJJIONaTPHYecKOr0 M CHMIATPHYECKOTO
BU1000pa30BaHUS; BIUSAHUS JABMXKYIIMX CHJI 3BOJIOLMU HAa TEHODOHN
TIOMYJISALUH; TPUCTIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHus,
YepeoBaHUs HANpaBICHUH SBOJNIOLMH; KPYroBOPOTa BELIECTB U
TIOTOKA SHEPIUH B 9KOCHCTEMAX
MK 2.1. B obnacTu eHHOCTH HAYYHOTO TTO3HAHMSL: - c(opMHpOBaTh YMEHHS KPUTHYECKH OLECHHWBATh HH(POPMAIIHIO
[TnanupoBathb - chOopMHPOBAaHHOCT ~ MHPOBO33PEHMS,  COOTBETCTBYIOIIErO | OMOJOTMYECKOTO  COAEpXkKAHHS, BKIIOYAIONIYI  IICEBJOHAYYHBIE
OTIBITHO- COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKH, | 3HAHMA W3  Pa3IMYHBIX  MCTOYHMKOB  (CpeJCTBA  MAacCOBOH
CEJIEKIIMOHHYIO OCHOBAHHOT'O Ha JMAJNOre KyJbTYp, CIOCOOCTBYIOIIETO OCO3HAHMIO | HH(OPMALMH, HAYYHO-TIOMYISAPHbIE MaTepHalbl); MHTEPIPETUPOBATH
pabory. CBOETO MECTa B MOJIUKYJIbTYPHOM MHUPE; 3THYECKHE AaCIEKTHl COBPEMEHHBIX HCCIEIOBAaHUH B OHONOTHH,

IIK 2.2. Otbupats
co0ak 1o
pe3ybpTaTam
OOHUTHPOBKHU IS
YIyYIIEHUS
pabounx u
MOPOJHBIX KAYCCTB

MK 2.3.
3akperisTh
KellaeMble

- COBEpILICHCTBOBAHUE S3BIKOBOW M UYHMTATENbCKOH KYyJBTYpHl Kak
CpelCcTBa B3aUMOJICHCTBUS MEXKTY JIFOJIbMH M TI03HAHUS MDA,

- OCO3HAHHE [IEHHOCTM HAYYHOH JEATENbHOCTH, TOTOBHOCTD
OCYIIECTRBIIATh TPOSKTHYIO M HCCIENOBATENBCKYIO JIESATEIBHOCTD
VHMBHIYaIbHO U B TPYIIIIE;
OBnagenne  yHHBEpCAIbHBIMU
JICUCTBUSIMU:

B) paboTa ¢ HHpopManuei:

- BJIaJIeTh HABBIKAMHU TIOTy4CHHS MHPOPMAIIUH U3 UCTOYHUKOB Pa3HBIX
TUTOB,  CAMOCTOSTENIbHO  OCYLIECTBIATh  IOMCK,  aHAIM3,

y‘le6HHMI/I ITO3HaBATCJIbHBIMH

MCIUIMHE, 6I/IOTCXHOHOFI/II/I;

- WHTEPNPETHPOBATH  ITUYECKHE  ACMEKTHl  COBPEMEHHBIX
WCCEOBaHNH B OHMONOTMH,  MEIHUIMHE, OHOTEXHOJIOTHH,;
paccMaTpuBaTh ro0anbHble HKOJIOTHYECKHE IpoOIEMBI

COBPEMEHHOCTH, GOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO
TMO3MINI0, YMEHHE OICHWBATh JTUYECKHE ACTEKTHl COBPEMEHHBIX
WCCIEOBAaHMH B  00MacTH OMOTEXHOJOTUM ¥ TEHETUYECKUX
TEXHOJIOTHH  (KJIOHUPOBaHHWE, WCKYCCTBEHHOE OIUIOIOTBOPEHHE,
HANPaBICHHOE W3MEHEHHE TEHOMAa W CO3JaHHE TPAHCTEHHBIX
OpTaHW3MOB);
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pabouue u
TIOPOJTHEIC
KauecTBa B
TTOCIIETYFOTITUX
MTOKOJIEHUSX, B TOM
qHUciIe ¢
NPUMEHCHUEM
WHOpHUIWHTA U
reTeposuca

CUCTeMATU3ALHI0 ¥ UHTEPHPETALMI0 HHPOPMALMH PA3TUYHBIX BUIOB
1 GOpM Mpe/ICTaBICHNUS;

- C03/1aBaTh TEKCThl B PA3NMYHBIX (OpMarax ¢ y4yeToM Ha3HaueHHUs
MH(QOpMaLNu U 1eNeBOi ayUTOpuH, BEIOUpas ONTUMaNIbHYI0 Gopmy
TPECTaBIEHUS ¥ BU3YalU3aLlHy;

- OLEHHMBAaTh [JOCTOBEPHOCTb, JIETUTUMHOCTb HHQpOpMaLuH, ee
COOTBETCTBHE IPaBOBBIM U MOPAJIbHO-ITHYECKUM HOPMaM;

- UCIIOJIb30BaTh CPEJCTBA MH(YOPMALMOHHBIX U KOMMYHHKALMOHHBIX
TEXHOJOTUH B PELICHMHM KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allOHHBIX 3aay ¢ coOuoieHneM TpeOOBaHUH 3PrOHOMUKY,
TEeXHUKH 0€30TacHOCTH, THTHEHBI, pecypcocOepekeHus, NpaBoBbIX
3THYECKUX HOPM, HOPM HH(POPMALMOHHON 6€30MaCHOCTH;

- BJIaJICTh HABBIKAMH PACTIO3HABAHUS U 3aIUTH HH(OpMAIHH,
MH()OPMALMOHHOM 6€30MaCHOCTH JIMYHOCTH

- copMHpOBaTh YMEHHS CO3/1aBaTh COOCTBEHHbIC MHCbMEHHBIE U
YCTHBIE COOOIIEHHS Ha OCHOBE OMONOTMYEcKOM HH(pOpMaLUU M3
HECKOJIbKUX HCTOYHMKOB, TPAMOTHO MCIIOJIb30BAaTh MOHATHIHBIN
ammapar OMOJOTHH
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2.2. IlnanupyemMble TUYHOCTHBIE Pe3YJbTATHI peaju3alu NPOorpaMMbl

BOCIIUTAHMA
Kon JInuHOCTHBIE pe3yIbTaThl IPOrPAMMBbI BOCIIUTAHUS
JIMYHOCTHBIX
pe3yJIbTaTOB
peaju3zanuu
NPOrpamMMblI
BOCIIUTAHUA
IKOJOTrHYeCKOe BOCIIUTAHUE
JIEMOHCTPUPOBATh B HIOBEJICHUU c(OpMUPOBAHHOCTH
HKOJIOTMYECKON KyJNbTYphl Ha OCHOBE IOHUMAaHUS BIIHSHHS
JIP 33 COLMAJIbHO-3KOHOMUYECKUX TMPOIECCOB HA MNPUPOAY, B TOM
YuClie Ha TJI00AJIbHOM YpOBHE, OTBETCTBEHHOCTbH 3a JCUCTBUS B
MIPUPOIHOM Cpelie
P 34 BBIPAXKATh JIEATEIbHOE HENPHUITHE NEUCTBUIN, TPUHOCALIUX BpE
pupojie
OPUMEHATh 3HAHUS ECTECTBEHHBIX M COIMAJIbHBIX HAayK IS
JIP 35 pa3yMHOro, OepeKIMBOI0 HPUPOJONOIb30BaHUS B  OBITY,
00IIIECTBEHHOM MPOCTPAHCTBE
UMETh M pa3BUBAaTh OMNbBIT 53KOJOTMYECKH HaIPaBJIEHHOM,
JIP 36 MPUPOJIOOXPAHHON,  pecypcocOeperaionied  J1eATeIbHOCTH,
YYacCTBYIOIIMHA B €r0 MPUOOPETEHUU JPYTUMHU JIIOAbMU
IleHHOCTH HAYYHOI0 IO3HAHUS
JeSITeNIbHO BbIpaXKaTh II03HABAaTENIbHbIE HHTEPEChl B Pa3HBIX
JIP 37 NpEeIMETHBIX  00JacTsIX ¢  y4éTOM CBOMX  MHTEPECOB,
CHOCOOHOCTEH, TOCTIKCHUH
o0nazaTh MPEACTABICHHEM O COBPEMEHHON HAay4YHOW KapTHHE
TP 38 MHpa, NOCTIKCHWAX HAYKH M TEXHHKH, apryMEHTHPOBAHHO
BBIPA)KaTh MOHMMaHUE 3HAYEHUS HAYKU B JKU3HH POCCHICKOTO
obmiecTtBa, oOecrmeuyeHUH €ro 0e30MacHOCTH, T'yMaHHUTAPHOM,
COLIMAJIbHO-DKOHOMUYECKOM pa3Butuu Poccun
JEMOHCTPUPOBaTh  HABBIKK  KPUTHYECKOIO  MBILUICHUS,
OIpeeNIeHHs] JTOCTOBEPHOM HayyHOW WHGOpMAIMK U KPUTUKH
JIP 39 AHTUHAYYHBIX NPEACTABICHUN
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI

3.1. O0beM TUCHMIUIMHBI U BUAbI y4eOHOH padoThl

Bua yyeO6Hoil padoThI

O0BeM B yacax

O0beM 00pa3oBaTeIbHOM MPOrpaMMbl IMCUUIITHHbI 132
B T.4.

OcHoBHoOE coiep:KaHue 96
BT. U.:

TEOPETUYECKOe 00yUeHUE 66
MIPAKTUYECKUE 3aHATUSA 24
nabopaToOpHBIC 3aHATHS 6
IIpogeccuoHAIBLHO-OPHEHTHUPOBAHHOE COePKAHUE 24
(coxep:kaHue MPUKJIATHOTO MOIYJIA)

TEOpEeTUYECKoe 00ydeHue 8
MMPAKTUYECKUE 3aHATUSA 14
1abopaTopHBIC 3aHSATHUS 2
IIpome:xxyTouHasi atTecTauus (AK3aMeH) 12
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3.2. TeMmaTu4eCcKUH IUIAH U COAEPKAHME TUCHUIIMHBI «XUMMA»

dopMupyemblie
HaumenoBanue Conep:xaHue yyeOHOro MmaTepuasa (0CHOBHOe H MPogecCHOHATIbHO-OPUEHTHPOBAHHOE), O0beM | KOMIeTEHIHH,
pa3aesioB U TeM J1abopaTopHbIe H NPAKTHYeCKHe 3aHATHS, MPUKJIATHOH MOLY b 4acoB JHYHOCTHBbIE
pe3yJabTaThl
Pa3zpnea 1. Kitetka — cTpyKTYpPHO-(PYHKIIHOHAJIBbHAS eIMHULIA )KMBOI'Q 34
Tema 1.1. OcHOBHOe colep:;KaHue 2
buonorus kak Teopernueckoe o0yuyeHue: 2
HayKa buonorus xak Hayka. CBsi3b OMOJIOTUH ¢ JPYTUMH HayKaMH: OMOXuMusi, Onodusnka, 6MOHMKA, OK 02
reHoreorpadus u ap. Poip u MecTo Omosnoruu B GopMHUPOBAHUN COBPEMEHHON HayYHOI KapTHHBI JIP 37-JIP39
Mupa. 3HaueHue OuoJornyeckux 3Hanui. Mcropus Ononorun. 3HaueHUe UTOJIOTUH JUIsl pa3BUTHS
OMOJIOTHH ¥ IO3HAHUS MPUPOJIBL. METOABI IUTOIOTHH: MUKPOCKOIINS, XpoMaTorpadus, 31eKTpodopes,
METOJ MEYEHBIX aTOMOB, AU depeHnnansHoe NeHTPUPYTUpOBaHUE, KyJIbTypa KIETOK
Tema 1.2. O0mas | OCHOBHOE COep:KaAHHUE 2
xapakrepucTuka | Teoperuyeckoe o0yueHuHe: 2
KAHH PaznoobOpasue Ouocuctem. Opranusanus OUOJIOTHIECKUX CUCTEM. Y POBHU OpPraHU3aIMH OMOCUCTEM: OK 02
MOJIEKYJISIPHO-T€HETUYECKU I, OPraHOMIHO-KJIETOYHBIH, OPraHU3MEHHBIH, MTOMYISIIHOHHO-BUIOBOH, JIP 37-JIP39
HKOCHUCTEMHBIH (OHoreoneHoTndeckuii), Onochepusiii. Hayku, nsydaromnme Onoaorunueckue 00beKThl
Ha Pa3HbIX YPOBHSAX OpraHU3auy >Ku3HU. OO0IIas XxapaKTepUCTHKA KU3HH, CBOMCTBA KHUBBIX CHCTEM.
I[Tpoueccel, mpoucxoasaiue B OnocucTeMax
Tema 1.3. OcHOBHOe coiepKaHue 6
buonornyeckn Teopernueckoe odyueHue: 2
BAXHLIC XUMHUUECKUH cOCTaB KJIETKH. Heopranuueckue BemecTBa KJIETKH, UX OMOJIoruyecKast poib.
XHMHYECKHE Opranuveckue BelecTBa KiaeTku. bronorudeckue mosmMepsl. benku. CTpykTypa v pyHKIIHA
COCTHHEHM 0enKoBOM MOJIEKYIbl. DepMEHTBI, MPUHITUN UX JIeHCTBUA. YTieBoabl. buonornyeckue pyHKInu
YTJIEBOJIOB. OK 01
Jlumuaet. O6mmit mnad crpoeHus. ['uapodunsHO-THApoPoOHBIE cBOlicTBa. Kitaccupukarus TUmuaoB. OK 02
buonornueckue ¢pynkiuu munuaoB. AT®. Crpoenue monekyiasl AT®. buonornueckue ¢pynkiuu ATD HP%I7< %‘{)39

IMpakTHyeckue 3aHATHS:

Ponb OenkoB, yriieBoJ0B U JKUPOB B OpraHU3MeE 4esioBeKa. BUTaMuHbl 1 OMOJIOTHYECKH aKTUBHBIC
n00aBKH, UX 3HAYCHHE B )KM3HU OpPraHru3Ma 4elloBeKa. [ Umo- 1 aBUTaMUHO3BI UX MOCJIEICTBUS.
[IpencraBieHUe YCTHBIX COOOIICHUI C TIPE3CHTAIUEH, IO OTOBJICHHBIX 110 TIEPEYHIO UCTOYHUKOB,
PEKOMEHI0BAaHHBIX MPEIoIaBaTeIeM
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JlabGopaTopHble 3aHATHSA:

JlaGoparopnas padota “Onpenencaue ButaMuaa C B IPOIyKTaX MATAHUS
HO,Z[FOTOBKa BApHUAHTOB OIIbITA, Ha6JIIO,Z[CHI/Ie 34 KAQYCCTBCHHBIMU PCAKIUAMU, 3aIIOJIHCHHUC pa60qeﬁ
Ta0JIMLIbI, UHTEpIpETalHs HA0II0aeMbIX sIBJIEHUH, POpMYIHMpOBaHHE BHIBOJOB

JlaGoparopnas padota «I mapoduasHO-TUAPOPOOHBIE CBOMCTBA JTUITHIOBY
[TonroroBka BapuaHTOB OIBITa, HAOIOACHUE U3MEHECHHUS PACTBOPHUMOCTH JIUITHOB, 3aII0JTHCHHE
paboueli TabJIMIIbI, HHTEPIIPETAIUS HA0II0IaeMbIX SIBJICHUH, (OpPMYIUpOBaHKHE BHIBOJIOB

Tema 1.4.
CrpykTypHO-
(pyHkuuoHanbHasA
opraHu3aums
KJIETOK

OcHOBHOe coIepKaHue

TeopeTnueckoe o0yueHue:

N

Knerounas teopus (T. [lIBanu, M. neiinen, P. BupxoB). OCHOBHBIE MOT0XKEHHSI COBPEMEHHOU
KJIETOYHOU Teopuu. THUIIBI KJIIETOK: DYKapuOTHUYECKas U pokapuotuyeckas. CpaBHUTENbHAS
XapaKTepUCTHKA KIETOK SYKapHOT (PacTUTENbHOM, )KUBOTHOM, TprOHOIi). CTpoeHue
MIPOKAPUOTUYECKON KJIeTKH. OCOOCHHOCTH CTPOEHUS TeTePOTPOGHON 1 aBTOTPOPHOM
MPOKapUOTHYECKUX KiIeTOK. CTpoeHue miaazMaTuyeckoi MeMOpaHbl. TpaHCIOpT BEIIecTB uepes
IUIa3MaTHYECKYI0 MEMOpaHy: TACCUBHBIA U aKTUBHBIM. DHAOIUTO3: MMHOLMTO3, (PAaroLUTO3.
Ok3o1uTo3. O00I0uKa WK KiIeTouHas cTeHKa. CTpyKTypa U (QyHKIIMH KJIETOYHOM CTEHKH pacTeHUH,
rpuOoB.

[Muronnaszma. Lluto3oms. Llutockener. OqHoMeMOpaHHBIE OPraHOU/BI KIETKU: SHAOIIa3MaThudecKas
cetb (OIIC), anmapat I'onbkH, IN30COMBI, HEPOKCHUCOMBI, BAKYOJIU PACTUTEIBHBIX KIETOK.
Ctpoenue ¥ pyHKIIMH OTHOMEMOpPAaHHBIX OpPraHOUI0B KiIeTku. Kietounsrii cok. Typrop.
ITosmyaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTU/BL: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEMKOIUIACTBI, X CTPOEHUE U (YHKUHUU. SIAepHbIi anmapat KIeTKH, CTPOCHUE U (DYyHKIUH.
HememOpaHHble OpraHou/Ibl KJIETKH: puOOCOMBI, MUKPOTPYOOUKH, KJIETOUHbIH HEeHTp. OpraHou/ibl
JBIDKEHUSI: PECHUYKH M KTYTUKUA. CTpoeHne M QyHKIMH HEeMeMOPaHHBIX OPraHOUIOB KIETKH

JlabGopaTopHble 3aHATHSA:

Jlabopartopnas pabota «CTpoeHUE KIETKH (PaCTEHUS, ’KUBOTHBIC, TPUOBI) U KJIIETOYHBIC BKITFOYCHUS
(kpaxmaJ, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTLIACTHI)»

[Ipuobperenue onpiTa MPUMEHEHNUS TEXHUKH MUKPOCKOIMPOBAHUS IPY BHIMOJIHEHUH Ja0OPATOPHBIX
pabot. [loaroToBKa MEKpOMpEnapaToB, HAOIIOIEHUE C TIOMOIIBIO MUKPOCKOTIA, BEISIBIICHHE Pa3Indnii
MEXy U3y4aeMbIMU 00bEKTaMU, HHTEPIPETAIHS HAOIIOAaeMbIX SIBICHUH, (hOpMYITHpOBaHUE
BBIBOJIOB

Jlaboparopuas padota «IIpoHuniaeMmocts MeMOpaHbI (TTa3MOJTU3, ACTIIA3MOJIH3 )

[MpuoOpereHue onbITa MPUMEHEHHSI TEXHUKA MUKPOCKOTIMPOBAHHSI TIPH BBITIOJIHEHUH J1a00paTOPHBIX
pabort. [ToaroTroBka MEKpoOIpernapaToB, HAOIIOICHUE C IIOMOIILI0 MUKPOCKOIIA, BBISIBIICHUE PA3THINI
MEXy U3y4aeMbIMU 00bEKTaMU, HHTEPIPETAIHS HAOIIOAaeMbIX SIBICHUH, (hOpPMYITHpOBaHUE
BBIBOJIOB

OK 01

OK 02

OK 04
JIP 37-JIP39
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Tema 1.5. OcHOBHOe coiep;KaHue 4
CTpyKTYypHO- TeopeTnyeckoe 00yueHue: 2
¢yHKuMoHaabHbI | CTpoeHHe XPOMOCOM. XPOMOCOMHBIH HA0OP KIIETOK, TOMOJIOTMYHBIE B HETOMOJIOTHYHBIC
e (haKTopBbI XPOMOCOMBI, TAIUTOMIHBINA U TutuioniHbei Habop. Hykinennossie kuciotsl. JJHK u PHK. Ctpoenue OK 01
HaCJIeICTBEHHOCT | HYKJIEMHOBBIX KUCHO0T. Hykneoruabsl. KommnemeHntapHsie a30TucThie OCHOBaHM. [IpaBuio OK 02
u Yapradda. Crpykrypa JJHK — nBoiinas cmpaiie. MectoHaxoxaeHne U Ononorndeckue GpyHKIum JIP 37-JIP39
JIHK. JIHK-skcneptu3a. Buasl PHK. ®ynkuun PHK B kieTke
IIpakTHYecKHe 3aHATHS: 2
Pemenue 3a1a4y Ha onpeesIeHUE OCIEN0BaTEIbBHOCTH HYKJIEOTHIOB
Tema 1.6. OCcHOBHOe coIep:KaHue 4
IIpoueccnl TeopeTuueckoe o0yueHue: 2
MATPHYHOI'0 Martpuunsiii cunte3 JJHK — permukanusa. [Ipuanune! permnkanuu JITHK. Mexanusm permkanuu
CHHTe3a JIHK. Pemapanus JIHK (moperuiekaTuBHasI, MOCTpeTUIeKaTUBHAS ). Peakiium MaTpruaHOTO CHHTE3a.
[IpyHIMIT KOMIITIEMEHTAPHOCTH B peakuusax maTpuuHoro cunresa. [JHK u rensl. ['eneTnueckunii kof, OK 01
ero cpoictBa. Tpanckpumnmus — matpuunbliil cuate3 PHK. Tpancnsanus v e€ stanbl. Y ClaoBus OK 02
o6uocunresa 6enka. Crpoenue T-PHK u xogupoBanue amuHokucioT. Poss pubocom B OGuocunTese
JIP 37-JIP39
Oenka
IpakTHYeCKHe 3aHATH: 2
Pemienue 3a1a4 Ha onpeziesieHNe MocieI0BaTeIbHOCTH aMUHOKHUCIIOT B MOJIEKyJIe Oenka.
Pemenue 3a1auy Ha onpeeneHne nocae10BaTeIbHOCTH aMUHOKHCIIOT B MOJIEKYJIe Oelka B cilyyae
M3MEHEHHUs MoclIeIoBaTenbHOCTH HyKIeoTunoB JTHK
Tema 1.7. OcHOBHOe coiep:KaHue 4
Hexknerounbie TeopeTnueckoe od0yueHue: 2
(hopMBbI KU3HA Bupycel — HekeTouHbIe (OPMBI )KU3HU U 00IUTaTHBIE Mapa3uThl. CTpOEHUE MPOCTHIX U CIOKHBIX 2
BUPYCOB, peTpOBUPYCOB, OakTeprodaros. XKuznennsiii nukn JJHK-cogepxanmx supycos, PHK-
coJiepKalniux BUpycoB, OakTepuodaros. BUY, rematut yenoseka. OK 02
bakrepuu. O0mmas xapakrepuctuka. [Tonsitie mramm. Bupychl u 6akTepun: CX0ACTBA U Pa3IndUs OK 04
IIpakTHYecKHe 3aHATHSA: 2 JIP 37-JIP39
Bupycuslie u 6akTepuanbabie 3a0601eBanus. OOIMe MPUHIMITEI UCTIOIB30BaHUS JIEKAPCTBEHHBIX 2
BemiecTB. OCOOEHHOCTH MPUMEHEHHS] AHTUOMOTHKOB.
[IpencraBieHre yCTHBIX COOOIIEHUN ¢ IPE3EHTALMEN, IOATOTOBIEHHBIX 10 NIEPEYHIO UCTOYHUKOB,
PEKOMEHI0BaHHBIX MPEINOAaBaTEIEM
Tema 1.8. OcHOBHOe cojlep:KaHue 2 OK 02
TeopeTnyeckoe o0yueHue: 2 JIP 37-JIP39
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O0MeH BelIecTB "
npeBpalleHue
JHEPrUuM B KJIETKe

AccUMMISILINAA U IUCCUMMIISILIMSL — JIBE€ CTOPOHBI MeTabonu3Ma. Tumsl oOMeHa BeecTB: aBTOTPO]HBIIH
U reTepoTpodHBIA, a3pOOHBIN U aHA3POOHBIN. DHEpreTHYecKoe o0ecTieYeHIe KISTKH: IPeBpalleHue
AT® B 06MeHHbIX Mpolieccax. DepMEHTATUBHBIN XapaKTep peakifii KIETOYHOro MeTaboIn3Ma.
[lepBUYHBII CHHTE3 OpraHMYECKUX BEIIEeCTB B KieTke. [Inactuueckuit oomeH. @OTOCHHTE3.
XeMocuHTe3. AHa’poOHBIN IHEpreTUYeCKuii 0OMeH. AHa3pOoOHBIC OpraHu3Mbl. bpokenue,
aBTOTPO(HBIN U reTepOTPOGHBINA TUM MUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 0OBEKTHI
OMOTEXHOJIOIMH. DTalbl SHEpreTuYeckoro oomMena. I nukonus. buonorndeckoe okucienue, uwin
KJICTOYHOE JIbIXaHHE

Tema 1.9.
Ku3HeHHbI
IUKJ KJIEeTKH.
Muto3. Meiio3

OcHoBHOe coiep;kaHue

N

Teopeaneckoe oﬁyqeﬂne:

Knetounsrii iuki, ero nepuoas! u peryisiius. [lepuoasr maTEpdazsl BX 0COOCHHOCTH.
JuddepeHumarus KIeTKy 1 apecT KIeTOYHOro 1ukia. Jlenenue kietku — Muro3. CTaiuu MUTO3a U
npoucxoasuue npoueccel. Kapuokunes u nutoknHes. buosorndeckoe 3HayeHue Mmutosa. Meinos —
peayKUHOHHOE AesieHue KiueTku. Ctaaun meiio3a. Melo3 — 0CHOBa II0JIOBOTO Pa3MHOKEHUS.
[ToBenenue xpomocom B mMeiiose. Kpoccunrosep. buonorndeckuii cmbici Merio3a. D¢ ¢dekTsl Meiio3a.
Mei103 B )KU3HEHHOM LIMKJIE OPraHU3MOB

OK 02
OK 04
JIP 37-JIP39

Pasnea 2. CrpoeHue 1 (yHKIIMHM OPraHu3Ma

42

Tema 2.1.
Crtpoenne
OpraHusmMa

Conep:xanue

(o]

Ilpogpeccuonanvrno-opuenmuposannoe codeprrcanue meopemuuecKkozo 00yueHus

OI[HOKJ'IGTO‘IHI)IG OpTraHU3MBI. Komonunanpueie OpraHu3MBblI. MHOTOKJIETOYHEIC OpTraHHU3MBI.
BzaumMocBsI3b yacTe MHOTOKJICTOYHOTO OopraHusma. CDYHKLII/IH. OpraHLI N CUCTEMbI OPIraHOB.
AHHapaTBI OpraHoOB. I'omeocras opranu3ma 1 €ro noAACp:KaHre B MPOLCCCC XKUSHCACATCIbHOCTH.

OyHKIIMOHAIbHASA CUCTEMA OpraHoB. TkaHu pacTeHni. TkaHM )KUBOTHBIX U YejoBeka. OpraHbl
paCTeHI/If/'I. OpI‘aHBI N CUCTCMBI OPraHOB JXUBOTHBIX WU YCJIOBCKA. 3HaueHne OIIOPELI, IBUKCHUA,
MUTaHMs, TbIXaHUs, TPAHCIIOPTA BEILIECTB, BBIJCICHUS, 3alIUThl. 3HAYCHHE MTPOSBICHUS
pa3apaxuMoCTu U perysinuu. Cmpoenue opeanusma’ usyyaemcs yenyoieHHo Ha npumepe
OpP2aHU3MO8 HcUu8omHuIX. TKauu, opeaHvl U cucmemvl Op2aHO8 pacmeHull U YeloseKd
PaccmMampusaomcs 0030pHo

OK 02
OK 04
JIP 37-JIP39
IIK 2.1, IIK 2.2,
IIK 2.3

OcHoBHOe CoacCpKaHuEC MPAKTUICCKOIo 3aHATHSA:

N

Teopus knoHanpHO-cenekTUBHOr0 nMMyHHTeTa I[1. Opnuxa, .M. MeunukoBa. MH(peknoHHbIE
3aboJeBaHus U dnuAeMus. BakHeime snuieMuu B ICTOPUM YeJloBeYecTBa. BakiHanus Kak
MpoQMITaKTUKA MHPEKIIMOHHBIX 3a00JIeBaHUIA.

[IpencraBneHne yCTHBIX COOOIIEHUH C MPe3eHTalKeH, TOArOTOBJICHHBIX MO NEPEYHIO HCTOYHHUKOB,
PEKOMEHI0BaHHBIX MPEINOAaBATEIEM

Tema 2.2.

Conep:xkanue

Ilpogpeccuonanvno-opuenmuposannoe cooepicanue meopemuieckozo 0oyuenus

OK 02
JIP 37-JIP39
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DopMbl dopMbI pa3MHOXKEHHS OpraHu3MoB. becnionioe u mosjgoBoe pasMHokeHue. Bubr 6ecmosoro IIK 2.1, IIK 2.2,

Pa3MHOKEeHHUsI Pa3MHOXKEHHUS: IPOCTOE JEJICHUE HAABOE, IOYKOBAaHUE, PAa3MHOKEHNE CIIOPAMU, BET€TaTUBHOE IIK 2.3

OpPraHu3MoB pa3MHOXKeHue, pparmeHTalus, KiioHupoBaHue. [lonoBoe pazMHokKeHUE. 2
Tema uzyuaemcs yenybnieHHo Ha npuUMepe Opeanu3Mo8 HCUOMHuIX. Pazmnodcenue pacmenutl u
yenogexka paccmampusaromes 0630pHo

Tema 2.3. OcHOBHOe coiep:KaHue 4

Omnrorenes TeopeTnyeckoe 00yueHue: 4

KMBOTHBIX U ["amerorenes y x«uBoTHBIX. CriepmaTorenes u ooreHes. CTpoeHue noJIOBbIX KJIETOK. OII010TBOPEHUE 2

yeJioBeKa 1 SMOpHOHAJIbHOE pa3BUTHE )KUBOTHBIX. [lapTeHorenes. OMOpuorenes (Ha npuMmepe JaHIETHUKA). OK 02
Cranuu sMOpHoOreHe3a OK 04
Poct u pa3Butre %uBOTHBIX. [TocTamMOpuoHansHblil nepuoa. [lpsmoe u Henpsimoe pa3BUTHE. 2 JIP 37-JIP39
Pa3Butne ¢ Mmetamop(0o30M y 0€CII03BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. CTaauu
MOCTAMOPHOHAIEHOTO PA3BUTHUS Y )KUBOTHBIX U YesioBeKa. [leproabl OHTOTeHe3a YenoBeKa.
buosiornyeckoe ctapeHue u cMepTh. [ 'epoHTOI0THS

Tema 2.4. OcHOBHOe coiepKaHue 2

Omnrorenes TeopeTnyeckoe o0yueHue: 2 OK 02

pacrenuit I'ametoduTt u ciopodut. PazmHoxeHue 1 pa3BuTHe Boopociei. PasMHokeHre U pa3BUTHE OK 04
CIIOPOBBIX pacTeHui. Pa3MHOKEHNE U pa3BUTHE CEMEHHBIX pacTeHui. Poct. [lepnoasl oHTOreHe3a JIP 37-JIP39
pacTeHUH

Tema 2.5. OCcHOBHOE coJIep:KaHue 2

OcHoBHBIE TeopeTnueckoe o0yueHue: 2

TIOHATHS I'eneTrka Kak Hayka O HACIEACTBEHHOCTH U N3MEHUMBOCTH OpraHu3MoB. OCHOBHbIE T€HETHUECKHE OK 02

TeHEeTUKHU MOHATHUS U CUMBOJIBL. ['eH. ['eHoTUI. DeHOTHUI. AJIeIbHbIE T€HbI. AJIbTEpPHATUBHBIC TPU3HAKH. JIP 37-JIP39
JIOMUHAHTHBIN ¥ PELIECCUBHBIN MpU3HAKU. [ oMo3uroTa 1 rerepo3urora. Yncras auaus. [ mOpuabL.
OcHOBHBIE METOIbl TCHETUKH: THOPUI0IOTHUECKHM, IUTOJIOTHYECKUE, MOJIEKYISIPHO-TEHETHUECKHE

Tema 2.6. OcHOBHOe coIep;KaHue 4

3axonomepnoctn | TeopeTnueckoe o0yueHue: 2

HacJ/1e10BaHus 3akoHOMEpHOCTH 00pa3oBaHus rameT. 3akoHbl I'. Menaens: MoHOruopuaHoe cKpeliruBaHue. OK 02
[IpaBuio nomMuHUpOBaHUS. 3aKOH €IMHOOOPA3Hs IMEPBOTO MOKOJICHHS. 3aKOH PaCIICTUICHHS OK 04
npu3HakoB. [{uTonoruueckne OCHOBBI MOHOTHOPUIHOTO CKpeIuBanus. [ MmoTe3a YucTOTH ramer. TP 37-JIP39
Ananusupyroniee ckpenmBanue. Juruopuanoe ckpemuBanyue. 3aK0H HE3aBUCHMOTO HACIICIOBAHUS TIK 2.1. TTK 2.2
npu3HakoB. [1oauruOpuIHOEe HACTICIOBAHIE M €r0 3aKOHOMEPHOCTH HI;‘ 23 -
IIpodeccrnoHaIbHO-OPHEHTHPOBAHHOE COJACPKAHHNE NPAKTHYECKOIr0 3aHATHS: 2 )
Pemenue 3a1au Ha Ha onpeziesieHUe BEPOSTHOCTU HACIIECTBEHHBIX IPU3HAKOB IIPU MOHO-, JIU-,
MOJUTHOPUAHOM M aHATTU3UPYIOIIEM CKPEIIMBAHUU Y dKUBOTHBIX
OCHOBHOE coJIep:KaHue 4 OK 01
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Tema 2.7.
B3aumoneiicrBue
r¢HOB

TeopeTnueckoe 00yueHue:

['enoTun kak menoctHas cucremMa. MHOXKECTBEHHOE JieiicTBHE reHoB. [lneitorponus.
MHuosxecTBeHHBIN aienu3M. BzaumoaeiictBue amienbHbix reHoB. KogoMuHUpOBaHUE.
B3anmoneiicTBre HeawenbHbIX reHoB. KoMriemenTapHocTs. Dnuctas. [lonmumepus

IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COIEP:KAHNE MPAKTHYECKOT0 3aHATHS:

Pemenue 3a/la4 Ha OIIPCACICHHUEC BEPOATHOCTH BOSHUKHOBCHUS HACJICACTBCHHBIX IIPU3HAKOB IIPU
Pa3IMYHBIX TUIIAX B33.I/IMOI[€ﬁCTBPI$I T'CHOB Y )KMBOTHBIX, COCTABJICHUC I'CHOTUIINYCCKHUX CXEM
CKPCIIUMBAHUS

OK 02
JIP 37-JIP39

Tema 2.8.
CuenienHoe
HACJIeIOBaHH e
NPU3HAKOB

OcHOBHOe coep:KaHue

TeopeTnueckoe o0yueHue:

N

3akonsl T. Moprana. CiiemnjieHHOe Hacjle/I0BaHUE F€HOB, HAPYIICHHUE CLIETIEHHs. XpOMOCOMHAs
TEOpHs HACJIEICTBEHHOCTHU. | eHeTHuecKkoe KapTUpoBaHUE XpoMocoM. Mcrionp30BaHUE KPOCCHHTOBEPA
JUTSI COCTABJICHHSI TEHETUYECKHUX KapT XpOMOCOM

Hpod)eccuonaﬂbno-opueumupoeannoe codepafcauue npakmu4ecKkozo 3anamun.

Pemenne 3a1a4 Ha OIpCACICHUEC BEPOATHOCTH BOSHUKHOBCHUA HACJICACTBCHHBIX IIPU3HAKOB ITPU
CICIINICHHOM HACJICAOBAHHH Y JKMBOTHBIX

OK 01
OK 02
JIP 37-JIP39
ITK 2.1, ITK 2.2,
1K 2.3

Tema 2.9.
T'eneTunka nmoJa

OcHoOBHOe coep:KaHue

SN

TeOPETI/I‘lCCKOC oﬁyqefme:

N

XpOMOCOMHBIN MEXaHU3M ONPEIEICHUS 110J1a. AYTOCOMBI U IIOJIOBBIE XPOMOCOMBI. I 'oMOraMeTHbIN 1
reTeporaMeTHbIN 10J. ['eHeTnueckas cTpykTypa IOoJ0BbIX XpoMocoM. HaciienoBanue Npu3HaKoBs,
CLCIUICHHBIX C I1OJIOM

HpaKaneCKne JaHATHUSA:

Pemenne 3a71a4 Ha OIpCACICHUE BEPOSATHOCTH BOSHUKHOBCHWA HACJICACTBCHHBIX IIPU3HAKOB,
CICIIJICHHBIX C IMOJIOM, COCTABJICHHUC I'CHOTHUITMYCCKUX CXCM CKPCIIMBAHMA

OK 01
OK 02
JIP 37-JIP39

Tema 2.10.
I'eneruka
YyeJI0BEKA

OcHoBHOe coiepkaHue

o

TeopeTnueckoe od0yueHune:

Kapuortum yenoBeka. MeTo bl H3yueHUsI TEHETUKH Y€JIOBEKA: TeHealOTMueCKuil, OJTM3HEIIOBbIH,
[IUTOTEHETHUECKHIA, OMOXUMHUECKHIA, TOMyIAIMOHHO-CTaTUCTUYecKuil. HacneacTBeHHbIe
3a00JeBaHus YeloBeKa. [ eHHbIe U XpOMOCOMHBIE 00JIE3HM YesoBeKa. bone3Hu ¢ HaciencTBeHHOM
MPEAPACTION0KEHHOCThIO. 3JHAUYEHNE MEUIIUHCKON T€HETUKU B MPEJOTBPAILEHUN U JICUCHUN
TeHEeTUYECKUX 3a00JIeBaHHI YeJIoBEKa

HpaKTuqecmle 3AHATHUA:

N

Pemenue 3agau Ha onpeeseHue BEPOSITHOCTA BOSHUKHOBEHHUS HACICICTBEHHBIX PU3HAKOB,
WCIIOJIb3YsI METO/Ibl TEHETHKHU YEJIOBEKA, COCTABJIEHUE T€HOTUITMYECKUX CXEM CKPEILIUBAHMUS.
[TpencTaBieHre YCTHBIX COOOIICHUH ¢ MTPE3CHTAIMEH O HACIEACTBEHHBIX 3a00I€BaHUAX YEJIOBEKA

OK 01
OK 02
JIP 37-JIP39

OcHOBHOe coiep:KaHue

OK 01
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Tema 2.11.
3aKoHOMepHOCTH
U3MEHYMBOCTH

TeopeTnueckoe 00yueHue:

BsaumopeiicTBue renotumna u cpefpl npu popmupoBanuu peHotuna. I3aMeH4nMBOCTh MPU3HAKOB.
KauecTBeHHbIE U KOTMYECTBEHHbIE TPU3HAKHU. BUbl N3MEHUMBOCTH: HACJIEICTBEHHAS U
HEHACJICJCTBEHHAS.

3aK0H TOMOJIOTHYECKHX PSAIOB B HacleAcTBeHHON n3meHunBocTy (H.W. BaBuios).
MonudukanuonHas, win GeHOTUNIHYeCcKasi K3MEHYUBOCTb. Polib cpe/ibl B MOAH(PHUKAITMOHHOM
n3meHunBocTH. Hopma peaknuu npusHaka. BapuanumoHHbIN psiJ M BapUallMOHHAS KpUBas.
XapakTepucTruka MoIU(PUKAIIMOHHON N3MEHUYNBOCTH

HacnencreenHnasi, WM TeHOTHITMYECKAsE U3MEHYNBOCTh. KOMOMHATHBHASI H3MEHYUBOCTD.
MyTanroHHas U3MEHUYUBOCTh. BUJIbI MyTallMii: TeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. [ [pYnHBI
BO3HUKHOBEHHMSI MyTallU

HpaKTuquKne 3aAHATHUHA:

Pemenne 3aZla4 Ha OIMpCACIICHUEC TUIIa MyTalluU IIPU MEPCAaduC HACICACTBCHHBIX IIPU3HAKOB,
COCTABJICHUC I'CHOTUIINYCCKUX CXCM CKPCIIMBAHUA

OK 02
OK 04
JIP 37-JIP39

Tema 2.12.
Ceexknus
OPraHu3MoOB

OcHoBHOe coepkaHue

TeopeTnueckoe o0yueHue:

Cenexnus Kak HayKa. MeToJIbl CENeKIMOHHOM paboThl. ['eTepo3uc u ero npuunHbl. VICKyCCTBEHHBIN
0TOOpP: MacCOBBIM U MHIUBHUyaJIbHBIN. DTaIbl KOMOMHAIMOHHOH cenekuun. Coprt, nopoja, mTaMM
AJNropUTMBI pEelIEHNE 33/1a4 Ha ONPEEIIEHUE BO3MOKHOIO BO3SHUKHOBEHMSI HACJIEICTBEHHBIX
IIPU3HAKOB 10 CEJIECKIUH, COCTABICHAE TEHOTUIIMYECKHUX CXEM CKPEILUBAHUS

OK 01
OK 02
JIP 37-JIP39

Paznen 3. Teopusi 3BoIIOIIMHA

12

Tema 3.1.
Hctopus
3BOJIIOLIHOHHOI 0
Y4YCHHS.
MuxkposBoJronus

OcHoBHOe coiepkaHue

TeopeTnueckoe o0yueHue:

[TepBbie 3BOJIFOLIMOHHBIE KOHIENUUH. ['pagyanrcTuyeckas 3BoaronoHHas konuenmus K. b.
Jlamapxka. /IBuxymiue cuibsl aBoouuu. Kpearonusm u tpancopmusm. Cucremaruka K. Jlunnes u
e€ 3HaueHue A1 POPMHUPOBAHUS HJICH SBOIOLUN

[Ipenmnocbuiku BOSHUKHOBEHUS JapBUHU3MA. DBOJIOLUS BUIOB B rpupoae. bopnda 3a
cyuiectBoBaHue. EctecTBeHHbIi 0TOOD. /luBeprenius npusHakoB U BU1000pa3oBanne. OCHOBHBIE
MOJIOKEHUS CUHTEeTHYeCcKOi Teopuu sBostoruu (CTD). Posb 3BOIIOIIMOHHOM TEOpUH B
(hopMHUpPOBaHUH HAYYHOU KapTHHBI MUPA.

MUuKposBOIIOLUSA ¥ MAaKPOIBOJIIOLUSA KaK JTallbl DBOJIIOLMOHHOTIO Ipouecca. ['eHeTnueckrue 0CHOBBI
3BOJIIOIIMU. MyTanuu 1 KOMOMHAIMK KaK JIEMEHTapHbIN 3BOJIOLMOHHBIN MaTepual. [lonynauusa kak
3J€MEHTapHas €IMHUIIA SBOJIIOLNH.

JBroxymue cuibl ((hakTopbl) BOTIONMHA. MyTallMOHHBINA MPOIIECC M KOMOMHATUBHAS N3MEHUNBOCTb.
Murparus. M3onsius nonynsuuid: reorpaduyeckas (IpocTpaHCTBEHHAS ), OMOIOTHYecKast
(penpoayKTUBHAS).

OK 02
OK 04
JIP 37-JIP39
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EcrectBennslit 0TOOp — Hanpasisomuid GpaxTop 3BoOIKMK. boprba 3a CylecTBOBaHHE KaK
MEXaHU3M JIEUCTBHSI €CTECTBEHHOT0 0TOOpa B MOMYJSALMAX. Bua u ero kputepuu (IpU3HaKH).
BunooOpa3oBaHue Kak pe3yJabTaT MUKPOIBOJIOIHH

Tema 3.2.
Maxkpo3Bosouust

OcHOBHOe coiep:KaHue

TeopeTnyeckoe 00yueHue:

N

Makpossomonusa. @opMbl 1 OCHOBHbIE HanpaBieHus MakposBoitoruu (A.H. Cesepuos). Ilytu
TOCTHXKEHUs] OMOJIOTNYECKOro mporpecca: apomopdos, nanoaganrtamys, oomias AereHeparys.
MeTobl U3y4eHHUs] MaKpO3BOIIOLMH. 3aKOH 3apo/ibiieBoro cxocTsa (3akoH K. bapa).
buorenernyeckuii 3akoH (3. I'ekkenp, . Mromiep). O61me 3aKOHOMEPHOCTH (IIPaBUJIa) SBOJIIOIIMH

OK 02
JIP 37-JIP39

Tema 3.3.
Bo3HukHOBeHHE U
pa3BUTHE KU3HU
Ha 3emire

OcHoBHOE CoacpKaHue

o

TeopeTnyeckoe o0yueHue:

o

I'unoTe3bl 1 TeOpUM BO3HUKHOBEHMS JKU3HU Ha 3eMJIe: KPEallMOHU3M, CaMOIIPOU3BOJIBHOE
(cIIOHTaHHOE) 3apOKACHUE, CTAMOHAPHOE COCTOSIHUE, TaHCIepMusl, Ornonod3. Havano opranndeckoin
sBostoH. [TosiBIeHNEe NepBhIX KIETOK. DBOMIONMA MeTa00aIu3Ma. DBOIIOIHS MEPBIX KIETOK.
IIpokapuoTsl ¥ 3ykapHoThl. [IponcxoKaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHME
OCHOBHBIX 1IapCTB DyKapuoT.

OCHOBHBIE UYEPThI BOJIOLUHU PACTUTEIBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIOLUMHU )KMBOTHOTO MHUpa

N

HpaKaneCKne JaHATHUSA:

Hpe)ICTaBJ'IeHI/Ie YCTHOT'O COO6H.[€HI/I$[ " JICHTBI BPEMCHHU 110 OCHOBHBIM 3TallaM BO3ZHUKHOBCHUSA U
Pa3BUTHA )KUBOTHOT'O U PACTUTCIIBHOI'O MUpPaA, ITOATOTOBJICHHBIX I10 MIEPCYHIO HCTOYHHUKOB,
PEKOMCHAOBAHHBIX IMPEIIOAaBaATCICM

OK 02
OK 04
JIP 37-JIP39

Tema 3.4.
IIpoucxoxnenue
YeJI0BeKa —
aHTpoOIOreHe3

OcHoOBHOe coep:KaHue

o

TeopeTnyeckoe o0yueHmne:

AHTpomonorus — Hayka o yesnoBeke. CHcTeMaTH4ecKoe MoyiokeHue yenoBeka. CXOICTBO YeloBeKa ¢
KUBOTHBIMHU. OTIMUHNS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0XKA€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HaKoB. Pa3BuTHeE roI0BHOTO MO3ra U BTOPOM CUTHAJIBHOU cucTeMbl. COOTHOILIEHUE
OMOJIOTMYECKHX U COIUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E

OcHOBHBIE CTaIUU aHTpOTOreHe3a. J[pHonuTeKu — MpeIKu YeaoBeKa U 4eJI0BEKOOOPa3HBIX 00E3bsH.
[IpoToaHTpon — NIpeAIeCTBEHHUK YeJI0BEKa. ApXaHTPOII — IpeBHEeNNN yenosek. [laneoantpon —
IpeBHUH 4yesoBeK. HeoaHTpoI — 4esloBeK COBPEMEHHOIO TUIIA. DBOJIIOLINS COBPEMEHHOTI'O YEJIOBEKaA.
UYenoseueckue pacbkl. OCHOBHBIEC OOJIBIIIE PaChl: €BpOIeOUHAs (€Bpa3uiicKkas), Herpo-

aBCTpaJIon IHas (9KBaTOpHaibHAasI), MOHTOJIOUTHAs (a3uaTcKo-aMepuKaHcKas). Bpems u mecto
BO3HHUKHOBEHUS YeJloBeUYeCKUX pac. EAMHCTBO uenoBeueckux pac

OK 02
OK 04
JIP 37-JIP39

IIpakTH4yecKue 3aHATHS:

Bpewms u myTH paccenenus enoBeka 1o mwianere. [IpucrnocobieHHOCTh YenoBeka K pa3HbIM
yCIIOBUSAM cpefibl. Biimsinue reorpadudeckoii cpeibl Ha MOp(oJIoruio M (pU3HOIOTHIO YeTIOBEKa
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3amuTa JISHT BpeMEHH U MEHTAJIbHBIX KapT B (popMaTe yCTHOrO COOOIIEHHUS, TOATOTOBIEHHBIX T10
NEPEYHIO HCTOYHUKOB, PEKOMEH/I0OBAHHBIX MPENoAaBaTeIeM

Pasnea 4. IxoJorus 22

Tema 4.1. OcHOBHOe cojiep:KaHue 2

JIKOJOTHYECKHUE TeopeTnueckoe o0yueHue: 2 OK 01

(paxTops! 1 Cpenpl 0OuTaHusI OPraHU3MOB: BOJIHASI, HA3€MHO-BO3/yIIIHAS, IOYBEHHAS, BHYTPHOPTraHU3MEHHASI. OK 07

CpeAbl JKU3HH ®u3MKO-XUMHUUECKHE 0COOEHHOCTH cpell 0OMTaHus OpraHu3MoB. [IprcrnocobaeHust OpraHu3MoB K JIP 34-JIP 36
KHU3HU B pa3HbIX cpenax. [lonstue sxonmoruueckoro daxropa. Kitaccuduxariust skoaorumaeckux JIP 37-JIP39
dakropos. IlpaBuno munumyma 0. JIubuxa. 3akon TonepantHoctu B. lllendopaa

Tema 4.2. OcHOBHOe coep:KaHue 4

Monyasiuusi, Teopernueckoe o0y4yeHue: 2

cood1mecTBa, DKojoruyeckasi XapakTepUCTUKa BUJa U MOMYISIIMUA. DKOJOTHYecKasi HUIIA BUAa. DKOJIOTHYECKHUE

IKOCUCTEMbI xapaktepucTuku nonynsiuuu. Coobmectsa u 3xocucteMbl. brotienos u ero crpykrypa (B.H.
CyxaueB). CBsi3u MeXly OpraHu3MaMu B 6uoneHo3e. CTpyKTypHble KOMIIOHEHTHI 3KOCHCTEMBI: OK 01
MPOYLIEHThI, KOHCYMEHTHI, pe1ylIeHThl. KpyroBopoT BEIIeCTB ¥ MOTOK YHEPTHUH B SKOCHUCTEME. OK 02
Tpo¢uueckue ypoBHH. OK 07
AHTpPOIMOTeHHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBL. OTINYHS arpOIKOCUCTEM OT OMOTEOIICHO30B. TP 34-JTP 36
Ypb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCHCTEM JIP 37-JIP39
IpakTHYECKHE 3aHSITHS: 2
Tpoduueckue nenu u cetrn. OCHOBHBIE TIOKA3aTEIH YKOCUCTEMBI. briomacca 1 mpoayKItusi.
DKoJIoTHYecKHe MUpaMU/Ibl YKcel, OnoMacchl U sHepruu. [IpaBuiio nupaMuabl SHEPTrUu.
Pemrenne npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 3aJaHUH 110 MIEPSHOCY BEIIECTBA U YHEPTHU B
HKOCHUCTEMAX C COCTaBJICHUE TPOYUIECKHX LIeTIeH U mHUpaMul OMOMacChl U YHEPTUU

Tema 4.3. OcHoOBHOe coJep:KaHue 4

buocdepa - Teopernueckoe o0yueHue: 2

rjio0aabHas buocdepa — xxuBas o6omouka 3emiu. Pazputne npencrapienuii o onocdepe B Tpynax B.H.

IKOJIOrHYecKast Bepnaackoro. O6mactu 6uocheps! u e€ coctaB. JKuBoe BemecTBo Ouocdepsl U ero ¢ yHKINH OK 01

cucrema 3aKOHOMEPHOCTH cylecTBoBaHus 6rocheprl. OcodeHHocTH 6Hocheph! Kak ri100aibHOM OK 02
sKocucTeMsl. JlnHaMudeckoe paBHoBecue B Ouochepe. PUTMUYHOCTS siBNIeHHI B 6uocdepe. OK 07
KpyroBopoTs! BemecTB 1 OMOTeOXMMHUIECKUE ITUKIIBL. [ 7100ambHbIe 9KOJIOTHYECKUE TIPOOIEMBI JIP 34- JIP 36
COBPEMEHHOCTH M IYTH UX PELICHUS JIP 37-JIP 39
IpakTHYeCcKHe 3aHITHS: 2
Pemrenue npakTHKO-OPHEHTUPOBAHHBIX PACYETHBIX 33124 Ha ONPEeJICHUE TUIOMIA N HACAKICHHHA
JUISL CHYDKCHHSI KOHLIGHTPAIIMH YIJIEKUCIIOTO Ta3a B aTMOcdepe CBOEro peruoHa Mpo>KUBaHUS

Tema 4.4. OcHoOBHOe coep:KaHue 2 OK 01
TeopeTuueckoe odyueHnue: 2 OK 02
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Bausinue
AHTPOINOIreHHbIX
(¢paxrTopos Ha

onocdepy

AHTpOIIOreHHBIC BO3ACHCTBUS Ha Onocdepy. 3arpsa3HeHus KaK BUJ] aHTPOITOTC€HHOTO BO3ICHCTBUS
(xumuueckoe, usuueckoe, buonrocuveckoe, Omxoodvl NPOU3BOOCMEA U NOMPeOIeHUSL).
AHTpomoreHHbIe BO3eiCTBUSA Ha aTMochepy. Bo3aeiicTBus Ha ruapocdhepy (3aepsasrenus u ux
UCMOYHUKU, Ucmowerus 600). BoznelicTBus Ha nutocdepy (deepadayus noussi, 8030eticmeue Ha
20pHble Nopooa, Hedpa). AHTPOIIOTCHHBIC BO3CHCTBUS Ha OMOTHYECKUE COOOIIEeCTBa (1eca u
pacmumenvHble cO0Ouecmed, HCUBOMHbIL MUp)

OK 04
OK 07
JIP 34-JIP 36

Tema 4.5.
Bausinue
COHAJIBHO-
IKO0JIOTHYECKHX
(paxkTopos Ha
310pOBbe
YeJI0BeKAa

OcHoBHOe coiepkaHue

10

Teopeaneckoe oﬁyqeﬂne:

310pOBBE U €ro cocTaBstomue. GakToOphl, MOJIOKUTEIBHO U OTPUIIATEIHLHO BIHSIONINE HA OPTaHU3M
YyeioBeKa. BpeaHbie MPUBBIYKU: TTOCIEACTBHS M MpoduaakTuka. [Ipodiiema TeXHOTCHHBIX
BO3JICMCTBUI Ha 3/J0POBbE YEIOBEKA (IJIEKTPOMArHUTHBIC 0JIs1, OBITOBAsI XUMUS, N30BITOYHBIC IITYMBI,
paauanus U T.1.). AJanTanus opranu3Ma 4esioBeka K paktopam OKpysKarolei cpe/pl. 3aluTHbIE
MEXaHH3MBbI OPraHU3Ma YeJIOBEeKa. 37J0pOBbE U pabOTOCIIOCOOHOCTD.

[Tpunuumne! popmMupoBaHus 310poBhecOEperaroero nopeaeHus. Ousnveckas akTHUBHOCTb U
310poBbe. ['pymiibl 310poBbsi. OCHOBBI 3aKaduBaHus. buoxuMuueckue acekThl palMoOHaILHOTO
nutanus. [IpaBuia 6€300acHOr0 MCMOJB30BAHUS OBITOBBIX MPHUOOPOB U TEXHUUYECKUX YCTPOUCTB

IIpakTH4yecKue 3aHATHS:

Onpe,ueneHI/Ie CYTOYHOI'O pallOHa IMUTAHHA

COSI[aHI/IC HHHHBHHyaHLHOﬁ IMaMATKH 110 OpraHu3anuu paHHOHaﬂbHOﬁ (I)I/I3I/I‘16CKOI71 AKTHBHOCTH

Ilpogpeccuonanvno-opueHmuposannoe cooeprcanue 1adopamopHo20 3aHAMUA

NN N~

JlaGopaTopHast paboTta Ha BEIOOP:

1. Jlaboparopnas paboTa «YMCTBEHHAasi pabOTOCTIOCOOHOCTb)

OmnazieHre METOJaMU OIpeIeJICHsI OKa3aTeseil yMCTBEHHON pab0TOCTIOCOOHOCTH, 00 BSICHEHUE
MOJTYYCHHBIX PE3YNILTATOB U (POPMYITUPOBAHUE BHIBOJIOB (ITMCEMEHHO) C UCTIOIh30BAaHUEM HAYIHBIX
MIOHATUH, TEOPUHN U 3aKOHOB

2. JlabopatopHas pabora «BnusiHue abnornueckux (paxkTopoB Ha YeIOBeKa (HU3KUE U BHICOKHE
TEMIIEpaTyphl)»

W3yueHre MeXaHU3MOB aJJalTAlliy OpraHu3Ma YeJIOBeKa K HU3KUM M BRICOKUM TEMIIepaTypaM 1
00BSICHEHHUE MOJTyYSHHBIX PE3YJIbTaTOB U (POPMYIMPOBAHUE BBHIBOJIOB (ITMCHBMEHHO) C
WCIIOJIb30BaHUEM HAyUYHbBIX IOHSATHH, TCOPHIA U 3aKOHOB

OK 02

OK 04

OK 07
JIP 34-JIP 36
JIP 37-JIP39

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IepKaHMe (CoAepKaHNe IPUKJIATHOTO0 MOIYJIsA)

Pasznen 5. buojgorus B :xu3Hu

Tema 5.1.

BuorexnoJsoruu B

KHU3HHU KAXKI0I0

Conep:xanue

Teopeaneclcoe oﬁy'lefme:

buorexHomorus kak HayKa U IMPpOU3BOACTBO. OcHOBHBIE HaITpaBJICHUA COBpCMeHHOﬁ OHMOTEXHOJIOTHH.
MeTOI[H onorexHonorud. OOBEKTHl OMOTEXHONIOTHH. DTHKA OMOTEXHOJIOTNUYECKUX U T€HETHYECKUX

NN |~ (00

OK 01

OK 02

OK 04
JIP 37-JIP39

24




skcriepuMeHTOB. [IpaBuia norncka u aHaan3a GMOIKOIOTHICCKON HH(POPMAIIMH U3 PA3THUYHbBIX IIK 2.1, IIK 2.2,
MCTOYHUKOB (Hay4yHasi U ydyeOHO-Hay4YHas TUTEpaTypa, CPpeCTBA MacCOBON MH(OPMAINH, CETh IIK 2.3
WuTtepHet u apyrue)
Ilpogheccuonanvno-opuenmuposannoe cooepicanue NPAKMUYECKO20 3aAHAMUA: 2
Keiicbl Ha aHann3 nHGOpPMAIMHN O HAYYHBIX TOCTHXKEHUSX B 00JIACTH T'€HETHYECKUX TEXHOJOTUH,
KJICTOYHOW WHXEHEPHUH, MHUIIEBBIX OMOTEXHOJIOTHH. 3aluTa Keica: MpeCcTaBIeHNE Pe3yabTaToB
pelIeHUs KecoB (BBICTYIICHUE C MIPE3CHTAINECH )
3ammuTa Keiica: [IpeacTaBienue pe3yabTaToB pelIeHUs] KeHcoB (BBICTYIJICHUE C MTPE3EHTAINECH ) 2
Tema 5.2 BHOTEeXHOJIOTHH M KUBOTHbIE 4
Tema 5.2. Conep:xkanue 4 OK 01
buorexnosorun u | IlpakTuyeckue 3aHATHA: 4 OK 02
KMBOTHBIE Pa3BuTne OMOTEXHOJIOTHH C NCTIOIB30BAHUEM KHUBOTHBIX, IPUMEHEHNE TIPOTYKTOB OMOTEXHOJIOTHH B 2 OK 04
’KM3HU YEJIOBEKA, IOMCK U aHAIUu3 MH()OPMAIUK U3 PA3IMYHbIX HCTOYHUKOB (Hay4Has U yueOHO- JIP 37-JIP39
Hay4Has IUTepaTypa, CPpeCTBAa MAacCOBOM MH(pOpMAInH, ceTh IHTEpHET U IpyTrHe) IIK 2.1, IIK 2.2,
Keiicbl Ha aHann3 nHGOPMAIIUHU O Pa3BUTHH OMOTEXHOJOTUMN C UCTIOIb30BAaHUEM KUBOTHBIX (TI0 IIK 2.3
rpynmnam)
3ammuTa Keiica: [lpeacTaBienue pe3yinbTaToB pelieHus] KeHCcoB (BBICTYIUICHHE C IPEe3eHTalHe) 2
Pa3znen 6. buoskojioruyeckue MCCaeJ0BAHUS 4 OK 01
Tema 6.1. OcHOBHOe cojlep:KaHue 4 OK 02
OcHoBHBIE Teopernueckoe oGyueHue: 2 OK 04
METOAbI Hayunsriit Meton. MeTo bl OMOIKOIOTHUECKUX HCCIIEAOBAHUMN: TIONEBhIE, Ta00paTOpHEIE, 2 OK 07
0M03KO0JIOrHYECKH AKCTIEPUMEHTAIbHBIE. MOHUTOPHHT OKPY’KAIOIIEH Cpe/Ibl: TOKATbHBIN, PErHOHAIBHBIN U TJI00QTBHBIN JIP 34-JIP 36
X HCCJIEIOBAHMI | MeTo 1Bl TIONCKA, aHAIIM3a ¥ 00paboTKM MH(OPMAILIMH O HPOEKTE B PA3IMYHBIX HCTOUHHKAX JIP 37-JIP 39
JlaGopaTopHble 3aHITHS: 2
[ToctanoBka 1ienu, 3a/1a4, BbIABM)KEHNE THIIOTE3bI, IPOBEIEHNE IKCIIEPUMEHTA TI0 ONPEAEIICHUIO 2
ONTUMAJBHBIX YCIOBUU AJI pOCTa M PU3UOIOTUIECKON aKTUBHOCTH JIPOMKEBBIX KIETOK. BhIsBICHME OK 01
3aKOHOMEpPHOCTEH, (popMynupoBaHHE BHIBOJAOB U IPOIHO30B. OK 02
JlaGopaTopublie paOOTHI Ha BBIOOP 110 MUHU TPYIIIIAM: OK 04
1. BnusiHue TeMmepatypbl Ha pocTa U (U3HOJIOTMUECKYI0 AKTUBHOCTD JPOACGKEBBIX KIIETOK OK 07
2. BnausHue yrineBoaoB Ha pocTa U (PU3MOJOTHYECKYIO AKTUBHOCTD IPOKKEBBIX KIETOK JIP 34-JIP 36
3. CoueTaHHOE BIHSIHHE TEMIIEPATYPHI M YTIIEBOIOB HA pOCTa U (PH3HOIOTUIECKYIO AaKTHBHOCTD JIP 37-JIP 39
JPOAIKEBBIX KIETOK
IIpome:kyTouHasi aTTecTanus (AK3aMeH) 12
Bcero: 132
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4. YCJIOBUSA PEAJIMBALIMU TPOT'PAMMBI TINCHUTIJIMHBI

4.1. s peaqu3anuy NpOrpaMMbl JMCUMILIMHBI NPeIyCMOTPEHBbI Cieaylolme
crenMaJbHble IOMelleHHA:

Kabuner «buonocuuy», OCHaleHHBIH O00OpyAOBaHUEM: MeOeIb, JOCKa, MeT,
HarjasgHble 1MOocoOust  (KOMIUIEKTHI Y4eOHBIX TaOiMll, IUIAKaTOB), TEXHUYECKUMU
cpelacTBaMu OOYy4EeHHs: KOMIIbIOTEP C YCTPOWCTBAMHU BOCIIPOM3BEIEHHUS 3BYKA, MPHUHTED,
MYJIbTUMEIHA-IIPOEKTOP C IKPAHOM.

JlabopaTopusi, oOCHallleHHass O0O0OpyJOBaHMEM I  IPOBEIEHUS  3aHATHUIL:
MUKPOCKOIIBI, CEKYHJIOMEpP, TOHOMETP, JJabopaTtopHas nocyaa (mpoOUpKu, MOACTABKU IS
NpoOUPOK, MUHIIETHI, MECOK, CTYNKH C MECTUKAMM, MPEIMETHbIE U MOKPOBHBIE CTEKIA,
CTEKJISIHHbIE MaJIOYKH, MpenapoBajibHbIE WIJIbl, (UIbTpOBajbHasA Oymara (caiuerku),
CTaKaHbl) THUIIEPTOHUYECKHUI pacTBOp Xjopujaa HaTpusi, 3%-HbIII pacTBOp MEPOKCHIA
BOJIOPOZa, pacTBOp MoAa B HOAUCTOM KaluH, MIIMLEPUH, KIyOHH KapTo(dens, JUCT 3I04eH
KAaHAJICKOW, IUIOA PSIOMHBI OOBIKHOBEHHOM (psIOMHBI WM TOMAarta), JyK permyaThlid,
pa3BeJIeHHbIE B BOJIE APOXIKN);

4.2. UudopmanmonHoe odecnevyeHne peajn3anuu NporpaMmmbl

1. Jna peanusanuu mporpaMmbl  OUOIMOTEUHBIM (QoHA  oOpazoBaTeIbHOMN
OpraHu3aluy JOJDKEH HMEET JIJIEKTPOHHBbIE 00pa3oBaTelbHble W HUH(POPMAIIMOHHBIC
pecypchbl, PEKOMEHJOBAHHBIE [IJIi HKCIOJIb30BAaHUS B 00pa30BATEIHLHOM IIpoliecce, He
CTapllie IMSITH JIET C MOMEHTA U3JIaHUS.

OCHOBHBIE TEYATHLIEC U3TAHUA:
1. Bunnwuk B.K. Buosiorus: yaeono-meronndeckoe mocodue mist CI10/ B.K. Bunnuk.
— Hwxuuii Hoeropon: Jlans, 2021. — 189 c.

DJIEKTPOHHbIE U3IaAHUA

1. DnexkTpoHHBIH  ydeOHO-METOoauYecKuii  koMmruiekc  «buwomorms»y s
npodecCHOHANBbHBIX 00pa30oBaTeIbHBIX oOpranuzanuii: OO0pa3oBaTebHO-U3IATEIbCKUN
neHTp «Axkaaemusn», 2019. Pexxum nocryma: https://elearning.academia-moscow.ru/

2. buonorus - 10 xnmacc — bubmmoteka 1mudpoBoro o0pa3zoBaTeIbHOTO KOHTEHTA.
Pesxxum moctymna: https://urok.apkpro.ru/

3. bwuonorus - 11 knacc — bubnauoreka 1mudpoBoro od6pa3oBaTeILHOIO0 KOHTEHTA.
Pesxxum moctyna: https://urok.apkpro.ru/

4.  buonorus. 10-11 knacc (yriyOaeHHBINH YpOBEHB): YI€OHUK JIJIsl CPETHETO 00IIEro
oopasoBanus / B. H. Speirun [u ap.]; mox oOmieit penaknueit B. H. Apeiruna. — 2-e usg.
— Mocksa: U3narensctBo FOpaiit, 2022. — 357 c. — (Hapoanoe npocsenienue). — ISBN
978-5-534-15630-0. — Texkct: anexktpoHHsiii // ObOpaszoBarenbHas miaTdopma FOpait
[cariT]. — URL.: https://urait.ru/bcode/509241
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https://resh.edu.ru/subject/19/10/
https://resh.edu.ru/subject/19/10/
https://urok.apkpro.ru/
https://urait.ru/bcode/509241

5. OOyxos, /1. K. buonorus: KiIeTKu U TKaHU: yueOHOe MOcoOUe JJIsi CPEAHEro
npodeccuonansHoro oopazosanusi / JI. K. O6yxos, B. H. KupunenkoBa. — 3-e¢ u3f.,
nepepab. u jgon. — MockBa: W3pgarensctBo [Opaiir, 2022. — 358 c. —
(ITpodeccuonanpHoe odpazoBanue). — ISBN 978-5-534-07499-4. — TekcT: 371eKTPOHHBIN
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5.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHBI

KoHTpo/ib M OLeHKa pe3ynbTaTOB OCBOCHMS Y4€OHOH IMCUMILIMHBI PacKphIBAIOTCA
yepe3 AUCHUIUIMHAPHBIE PE3yJbTaThl, HalpaBieHHblE Ha (QOPMHUpPOBAHUE OOIIUX HU
npodeccHOHaIbHBIX KOMIETEHIMN MO pa3feliaM U TeMaM CoJepKaHUs Y4eOHOro

Marepuara.

Obmas Paznen/Tema Tun oueHoYHbIX MEPONIPUATHIA
KOMINEeTEeH U
Pa3nea 1. KineTka — cTPYKTYPHO-(DYHKIHMOHAJIBLHAS eIMHULA KUBOT0
OK 02 Tema Nel.1. 3amnoaHeHre TaOIUIIbI C OIMMCAHUEM
Buonorus xak Hayka METOJIOB MUKPOCKOITUPOBAHUS C HX
JOCTOWHCTBAMH U HEJJOCTATKAMH.
3anonHeHune Tadnuibl «BKkIaa y4eHbIx
B pa3BUTHE OMOJIOTHUM»
OK 02 Tema Nel.2. 3anojaHeHHe CPaBHUTENIbHOM TaOIMIIbI
Obmas XapaKTepUCTHKA CXOJICTBA M pa3INyuuii )KUBOTO U HE
KU3HU KHUBOTO
OK 01 Tema Nel.3. @poHTANBHBIN ONPOC
OK 02 Buomorunuecku Ba)KHEIE [ToaroToBKa YCTHBIX COOOIIEHUH C
OK 04 XUMHYECKUE COCTUHCHUSA Mpe3eHTalUEN
Brimonnenue u 3amuTa 1a60paTOpHBIX
pabot: «Onpenenenne Butamuna C B
MIPOJYKTAX MUTAHUAY,
«'uapodumnbHO-THIPOGOOHBIE CBOWCTBA
JUIHIOBY
OK 01 Tema Nel 4. OrneHrBaemasi JUCKYCCHS IO BOIIpOCaM
OK 02 CTpyKTypHO-QYHKIMOHANbHASA  |JIEKLUU
OK 04 OpraHu3anus KjIeToK Pa3paboTka MeHTanbHOM KapThl 110
KJacCU(UKAIMU KIETOK U UX CTPOCHUIO
Ha MPOKAPUOTOB U DYKAPUOTHUYECKUX U
0 IApCTBaM B MUHH T'pyIax
Beimonnenue u 3ammuTa 1a60paTopHBIX
pabor:
«CTpoeHue KIeTKHU (pacTeHus,
KUBOTHBIE, TPUOBI) U KJICTOYHBIE
BKJTIOYCHUS (Kpaxmall, KApOTUHOUJIBI,
XJIOPOIUTACTHI, XPOMOTLIACTBI)»,
«[IpoHuniaeMmocTb MeMOpaHbl
(Tu1azmonu3, AeTIa3MoIIn3)»
OK 01 Tema Nel.5. @poHTaNBHBIA OIIPOC
OK 02 CTpyKTypHO- Pa3pabotka rioccapus
GbyHKIMOHANBHBIE  (PAKTOPHI Pemenue 3a1a4 Ha onpeseneHue
HACJIEICTBEHHOCTHU MIOCJIEIOBATENIbHOCTH HYKJICOTHIOB
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OK 01 Tema Nel.6. OpoHTaNBHBIN ONMPOC
OK 02 IIpoueccsl MaTpU4YHOTO Tect «IIponeccel MAaTpUYHOTO
CUHTE3a CUHTE3a»
Pemenue 3aau Ha onpeeneHye
1I0CJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MoJIeKyIe Oenka
Pemenue 3aga4 Ha onpeneneHue
NOCJIEI0BATEIbHOCTH AMUHOKHCIIOT B
MoJIeKyJse Oeslka B Cilydyae U3MEHEHUS
NOCJIE0BATEIBHOCTH HYKJIEOTH/IOB
JHK
OK 02 Tema Nel.7. @DpOHTANBHBIN ONPOC
OK 04 Hexnerounsie ¢popmbl )KU3HU [ToaroToBka yCTHBIX COOOIEHUI €
npe3eHTalnuen (BUpycHbIe U
OaxTepuanpHble 3a00neBanus. O0mue
HPUHIMIIBI UCIIOJIB30BAHUS
JIEKapCTBEHHBIX BEIECTB.
OcobeHHOCTH IPUMEHEHHUS
AHTUOMOTHKOB)
OK 02 Tema Nel.8. @DpOoHTANBHBIN ONPOC
O0MeH BEIIIECTB u 3anoJIHeHHE CPAaBHUTEIILHOMN TaOINIIbI
IpEBpaALICHUE DSHEpPruu B XapaKTEpUCTUK TUIIOB 0OMEHA BELIECTB
KJIETKE
OK 02 Tema Nel.9. OO6cy>xaeHune o BOIpocam JICKITHH
OK 04 JKW3HEHHBIM LMK KJIETKH. Pa3paboTtka neHTH BpeMeHH
Muro3. Melio3s JKA3HEHHOI'O IIUKJIa
Pasnea 2. Crpoenue 1 GpyHKIIMM OPraHu3Ma
OK 02 Tema Ne2.1. OueHuBaemasi JUCKyCCHS
OK 04 CrpoeHue opranusma Pa3paboTka MeHTaNbHOMN KapThl
IIK 2.1, IIK 2.2, TKaHEW, OPraHOB U CUCTEM OPraHOB
IIK 2.3 OpraHu3MOB (pacTeHHUsl, KUBOTHBIE,
YeJIOBEK) C KPAaTKOM XapaKTepUCTHUKON
X QyHKIIUH
IlonroroBka u NpeaCTaBICHUE YCTHBIX
COOOIIEHNH ¢ TTPEe3eHTAlUeH
(MMMyHHUTET, UHPEKITUOHHBIC
3a00JIeBaHMs, SIUIEMHUH, BAaKI[MHALINA)
OK 02 Tema Ne2.2. ®poHTaTBHBIN OITPOC
IIK 2.1, IIK 2.2, | ®opMbI pa3MHOKEHUS 3anosiHeHNe TabIUIIBI C KpaTKOH
IIK 2.3 OpraHu3MOB XapaKTEePUCTUKON U IpuMepamMu popM
pPa3MHOKEHUSI OPraHU3MOB
OKO02 Tema Ne2.3. Pa3paboTka IeHThI BpeMEHH C
OK04 OHTOreHe3 )KMBOTHBIX U XapaKTEPUCTUKOM ITAIlOB OHTOI€HE3a

YCJI0BEKa

OT/ICJIbHOM TPYIIION KUBOTHBIX U
YeJI0BEeKa M0 MUKPOTPYIIIaM
Tect/onpoc
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OK 02
OK 04

Tema Ne2 4.
OnToOrenes pacreHui

CocraBneHne KU3HEHHBIX ITUKIIOB
pacTeHuii 1o oraenam (MOXOBUIHBIE,
XBOIIEBUIHBIEC, NATOPOTHUKOBHIHBIE,
TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE)

OK 02

Tema Ne2.5.
OCHOBHBIE TIOHATHSA
TE€HETUKHU

Pa3pabotka rioccapus
Tect

OK 02
OK 04

IIK 2.1, IIK 2.2,
IIK 2.3

Tema Ne2.6.
3aKOHOMEPHOCTH
HaCIIeIOBaHHS

OpoHTaNBHBIN OMPOC

TecT 1o Bonpocam Jekuu

Pemenue 3a1ay Ha onpesieneHye
BEPOSITHOCTH BOSHUKHOBEHHUSI
HACJIEICTBEHHBIX MPU3HAKOB IIPH MOHO-
, Id-, IOTUTUOPUTHOM U
aAHAIM3UPYIOIIEM CKpPEIIMBAHUH,
COCTaBJICHUE T€HOTUIIUYECKUX CXEM
CKpEIIMBAHUS

OK 01
OK 02

Tema Ne2.7.
B3aumonericTBre reHOB

Tect

PazpaboTka rioccapus

Pemenne 3a1a4 Ha onpeeneHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJIECTBEHHBIX PH3HAKOB ITPH
pa3IMYHBIX THUMAX B3aUMOJCHCTBUS
T'€HOB, COCTABJICHNE TCHOTUITMYECKUX
CXEM CKpPEUIMBAHUS

OK 01
OK 02

IIK 2.1, IIK 2.2,
IIK 2.3

Tema Ne2. 8.
CuemuieHHO€E HaCJIEIOBaHNE
IPU3HAKOB

Tect

Pa3pabotka rnoccapus

Pemenue 3a1a4 Ha onpezienieHue
BEPOSTHOCTH BO3HUKHOBEHUS
HACJIE/ICTBEHHBIX IPU3HAKOB MPU
CICTIICHHOM HAaCJIeIOBaHUH,
COCTaBJIEHUE FCHOTHUITUYECKUX CXEM
CKPEIBAHHS

OK 01
OK 02

Tema Ne2.9.
I'eneruka mmomna

Tect

Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IPU3HAKOB,
CLEIJICHHBIX C MTOJIOM, COCTABJICHHUE
TCHOTUITMYCCKUX CXCEM CKPCIIMBAHUA

OK 01
OK 02

Tema Ne2.10.
I'eHeTnka demoBeka

Tect

Pemenue 3agayd Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HaCJIEJCTBEHHBIX MTPU3HAKOB, UCTIOJIB3YS
METOJbI TCHETHKH YCJI0BEKA,
COCTaBJICHHE TEHOTUITNYECKUX CXEM
CKpELIUBaHUS

[ToaroToBKa yCTHBIX COOOIIEHUH C
MPE3EHTALMEN O HACJIEICTBEHHBIX
3a00JIeBaHUAX YETI0BEKA

OK 01

Tema Ne2.11.

Tect
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OK 02 3aKOHOMEPHOCTH Pemenue 3agau Ha onpenesieHUe TUIa
OK 04 U3MEHYUBOCTHU MYyTalUy IIpU [epelaye HaClIeACTBEHHBIX
MIPU3HAKOB, COCTaBJICHHUE
FEHOTUIIMYECKUX CXEM CKPEIIMBAHMS
OK 01 Tema Ne2.12. Tect
OK 02 CenekIusi OpraHu3MOB Pemenue 3agau Ha onpeneneHue
BO3MO>KHOTO BO3HUKHOBEHUS
HACJIEe/ICTBEHHBIX TPU3HAKOB 110
CEJIEKI[H, COCTABJIEHUE T€HOTUITMYECKUX
CXEM CKpEeLIMBaHUS
Pa3znen 3. Teopusi 3BoJIIOIIMHA
OK 02 Tewma 3.1. @poHTaNBHBINA OIIPOC
OK 04 Hcropus 3BOIIOLMOHHOTO Pa3paboTka JieHThl BpeMEHH pa3BUTHS
yueHusi. MUKpO3BOJIIOLUS 9BOJIIOLIMOHHOTO YYEHUs
PazpaboTka riioccapusi TEpMHUHOB
OK 02 Tema 3.2. OuenuBaemasi TUCKyCCHS
MakposBosnronus PazpaboTka riioccapusi TEpMUHOB
OK 02 Tema 3.2. @poHTaNBHBIA OIIPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE [loaroToBka u MpeACTaBICHUE YCTHOTO
YKU3HU Ha 3eMiie COOOLICHUS U JICHTHI BpEMEHH
BO3HUKHOBEHUS U Pa3BUTHSI )KUBOTHOT'O
U PACTUTENBHOIO MUPA
OK 02 Tewma 3.4. OpoHTaANBHBIN OMPOC
OK 04 [Mpoucxoxnenue uyenoBeka — |Pa3paboTka JieHT BpeMeHU U
aHTPOIIOreHEe3 MEHTAJIbHBIX KapT Ha BBIOOD:
“BOJTIOLMS] COBPEMEHHOT'O UeJIOBEKa™,
“Bpems 1 myTu paccesieHHs 4eJIoBeKa 1o
wianete”, “BnusHue reorpadudeckoit
cpelbl Ha MOp(hOJIOrUIo U (PU3HOJIOTUIO
yesioBeka”, “YenoBeueckue pachl”,
o0cyxneHue
Paznen 4. Dxojorus
OK 01 Tema 4.1. Tect 1o 3xosorMYecKuM (akTopaMm u
OK 07 Okonorndyeckre (akTopel W |CpelaM KHU3HH OPraHU3MOB
Cpelbl )KU3HU.
OK 01 Tema 4.2. CocTaBiieHHEe CXeM KpyroBopoTa
OK 02 [omyanus, cooOlIecTBa,  |BEIIECTB, UCHOIb3Ysl MaTepHallbl JIEKIUN
OK 07 9KOCUCTEMBI Pemenue npakTuko-OpHEeHTHPOBAHHBIX
pacUETHBIX 3aJaHUM I10 IEPEHOCY
BELIECTBA M SHEPIHH B IKOCUCTEMAX C
cocTaBlIeHUE TPO(YUUECKUX LIeneH u
nupamMusi 6MoMacchl U SHEPrUn
OK 01 Tema 4.3. OnenuBaemasi IUCKyCCHS
OK 02 buocdepa-rnodanpHas Tect
OK 07 9KOJIOTMYECKas cucTeMa Pemenue npakTuKO-OpUEHTHPOBAHHBIX

pacUeTHBIX 3a/1a4 Ha ONpEICIICHHE
IUTOIIAIM HACAXKACHMI IS CHUKCHUS
KOHIIEHTPALIUU YTJIEKHUCIIOTO rasa B
aTMocdepe CBOero pernoHa MpoKUBAHUS
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OK 01 Tema 4.4.

Tect

OK 02 Bnusnue AQHTPOIIOreHHBbIX  |PeleHne nmpakTuKO-OpUEHTUPOBAHHBIX

OK 04 (haxTopoB Ha 6uochepy pacUYETHBIX 3aJIaHUH 110 COXPAHEHHUIO

OK 07 IIPUPOJIHBIX PECYPCOB CBOETO PErMOHA
IIPO’KUBAHUS

OK 02 Tema 4.5. OnenuBaemasi AMCKYCCHUS

OK 04 Binusuaue COLIMaIbHO- BrInonHeHns npakTU4eCKUX 3aJaHUi:

OK 07 JKoJoruueckux (aktopoB Ha  |“OmnpejeneHue CyTOYHOTO palioHa

3A0POBBEC YCIIOBCKA

NUTaHus”,

“Co3manne MHIUBUIYATHLHON MMaMSITKH
M0 OpPraHu3aluy PAMOHAIBHON
(bu3mIecKoit akTUBHOCTH
Brmonnenne nabopaTopHoit paboThl Ha
BBIOOD:

"YMcTBEeHHas pab0TOCTIOCOOHOCTH",
"Bnustaue abnotnyecknx (hakTopoB Ha
YyeJloBeKa (HU3KUE U BBICOKUE
TeMIiepaTypbl)"

Pazgea 5. buoaorus

Hpocbeccnonanbﬂo-opneHTnpOBannoe CodcpiKaHue

B JKHU3HU

OK 01 Tema 5.1 BeinosnHeHue kelica Ha aHanu3
OK 02 buorexHonmornn B JKM3HM  |MH(OPMAIMU O HAYYHBIX JOCTHKCHUSAX B
OK 04 Ka)XJI0TO 00J1aCTH T€HETUYECKUX TEXHOJIOTHA,
IIK 2.1, IIK 2.2, KJIETOYHOW MH)KEHEPUU, TUIIEBBIX
IIK 2.3 OMoTEeXHOIOTUH (TI0 TpyIIam),
IIPE/ICTABIEHUE PE3YIBTATOB PEIICHUS
KeicoB
OK 01 Tema 5.2 BelnosiHeHMe kelica Ha aHaIu3
OK 02 broTexHOJIOrNY U )KUBOTHBIE nH(pOpMaIIUY O Pa3BUTUH
OK 04 OMOTEXHOJIOTUH C UCTIOJIb30BAaHUEM
IIK 2.1, IIK 2.2, YKUBOTHBIX, IPUMEHEHUE TTPOYKTOB
IIK 2.3 OMOTEXHOJIOTUH B KU3HU YeJI0BeKa (110

rpymmnam), IpeacTaBICHUE PE3yIbTaTOB
pELICHUS KENCOB

Pa3gea 6. BuoskoJiornyeckue Hccjae10BaAHNA

OK 01 Tema 6.1.

OK 02 OCHOBHBIE METOIBI
OK 04 OHMOIKOIOTHYECKUX
OK 07 HCCIIeJOBaHUN

Beinosnnenue 1abopaTopHbIX paboT Ha
BBIOOpP B MHUHUTPYIIAX:

BrnusiHue Temmeparypsl Ha pocTa U
(U3HOIOTNYECKYIO aKTHBHOCTD
JPOKKEBBIX KIETOK

Bnusiaue yrieBomoB Ha pocta U
(U3MONOTNYECKYIO aKTUBHOCTD
JPOFOKEBBIX KIETOK

CoueTtaHHOe BIUSHHE TEMIIEPATyphl U
YTJIEBOJIOB HA POCTa U
(U3MOTOTNYECKYIO aKTUBHOCTD
JPOFOKEBBIX KIETOK

OK 01, OK 02, OK 04, OK 07
IIK 2.1, IIK 2.2, IIK 2.3

BrimmonneHnue >x3aMeHaIIMOHHEIX
3aJITaHUN
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JUCT UBMEHEHUWHA U JONMOJIHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No HU3MCHCHUA, OAaTa BHECCCHUA U3MCHCHMUA, Ne CTpaHHIbl C ©'BMCHCHUCM;

BbLJIO

CTAJIO

OcHoBaHHUE:

HOI[HI/ICI;- Jna BHCCIICTI'O N3MCHCHMU A
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T'ocynapcTBenHoe 0101:xeTHOE MpodeccnoHaIbHOE 00pa3oBaTe/IbHOE

yupexaeHue
«byparckuii arpapubii koJuiek umM. M.H.EpOanoBa»

PABOYAS IPOTPAMMA YYEBHOU JACIHUITVIMHBI
Bbuoaorus

«O01meodpa3oBaTeIbHBINA LUK
NporpaMMbl NOATOTOBKH CIIEIHAIMCTOB CPeHero 3BeHa
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