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[Iporpamma oOmieo6pazoBaTenbHON NUCUUILIMHBI «bruonorusy npeaHazHaueHa
JUId U3y4eHHsT OMOJNIOTHH B TPO(GECCHOHAIBHBIX 00pa30BaTENbHBIX OpraHU3aIMsIX,
peanu3yomux 00pa3oBaTeIbHYI0 MPOrpaMMy CpeJHero ooOIero ooOpa3oBaHHs B
npeseaax OCBOCHHS OCHOBHOM NpO()eCCHOHATBLHOM 00pa30BaTENbHOM IPOrpaMMBI
CIIO (OIIOIT CIIO) nHa 6a3e OCHOBHOrO 0OIEro OOpa3oBaHMs TMPHU TOJATOTOBKE
CHEUAIMCTOB CPEAHETO 3BEHA.

[Iporpamma  pa3paboraHa Ha  ocHOBe  TpeOoBanuii  DexepanbHOTO
rOCyJIapCTBEHHOr0 00pa30BaTEIBHOIO CTaHAapTa CPEIHEro oOIero ooOpazoBaHus,
NPEIBABISIEMBIX K CTPYKTYpE, COACPX AHUIO W pe3yJbTaTaM OCBOEHHUS Y4eOHOro
npenMera «buonorus», B COOTBETCTBUM C TpukazoM MunnpocsenieHuss PO ot
24.08.2022 1. No762 «O06 ytBepxaenuu llopsimka opraHuzaii U OCYIIECTBICHUS
o0pa3oBaTeNbHON JIEATETBHOCTH 10 00pa3oBaTelIbHBIM IpOrpaMMaM CpEIHEro
npodecCHoHAIBHOTO 00pa3oBaHusy, IprukazoM Munmnpocselienus PO ot 12.08. 2022
r. Ne732 «O BHeceHnu u3MeHeHMl B DefepalibHbI TOCYIapCTBEHHBIA CTaHAAPT
cpenHero oOmiero o6OpazoBaHusi», npukazoM oT 23.11.2022 1. Nel014 «O6
YTBEPKIACHUH (enepaibHOM  00pa30BaTeIbHOW MPOTrpaMMbl  CPEIHEro OOUIEro
oOpa3oBaHus», PexkoMeHAalMsIMHU 10 peaTn3aluu CPEeIHEro o0IIero oOpa3oBaHUs B
npenegax OCBOEHUs 00pa30BaTENbHOM NPOrpaMMbl CPEIHEro NPO(EeCCHOHATBLHOIO
obpazoBanus ot 01.03. 2023 1. Ne(05-592.

Opranumzanusa — paspaborunk: DenepanbHOoe TOCYIapCTBEHHOE OIOKETHOE
YUPEXKICHUE BBICILIETO o0Opa3oBaHus Kazanckuit UCCIIEIOBATENIbCKUM
TEXHOJIOTMYECKUI yHUBEpCUTET Ka3aHCKMUI TEXHOJOTUYECKUM KOJUIEIIK.

Pazpabotuuk: Kazanckuii Texnonornueckuii komemxk ®I'bOY BO «KHUTY»
PaccmoTpena Ha 3aceganuu npeamMeTHo-1ukiIoBoi komuccuu (IT1K)
npotokon Ne 7 ot "25" mapra 2025 r.
[Tpencenarens IMIIK / H.H. ®anuna
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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHHUIIJIMHBI «bBUOJOTI US»

1.1. MecTo QMCUMILUIMHBI B CTPYKType 00pa30oBaTeIbHOW NMPOrpaMmbl
C1io

ObmeoOpa3oBaTenbHas guciumuinHa «buonorus» wuszydaercs Ha 06a30BOM
ypOBHE B  00HIE0Opa30BaTE€bHOM IIMKJIE y4€OHOro IUIaHAa  OCHOBHOM
npodeccuonanbHOl 00pa3oBaTEILHON TMporpamMMmbl 1o crnenuanbHocTd 18.02.11
TexHomorns TPOU3BOACTBA OSHEPrOHACHIINICHHBIX MaTepUAIOB W W3JCIHUH,

YTBEPKIAEHHBIN NpHuKa3oM MunucrtepcTBa npocsemenus PO or 27.10.2023 1. Ne
796.
TpynoemkocTs nucuuiuivHbl «buosorus» Ha 0a30BOM ypOBHE COCTaBIISIET

72 wyaca, U3 KOTOpHIX 12 yacoB BKJIIOYAET Mpo¢hecCHOHATBHO-OPUEHTUPOBAHHOE
COJIepKaHue, yCUIIMBAKoIIee MPo(hecCHOHAIBHYIO COCTABIISIFOILYIO IO KOHKPETHOM
npodeccun wim criennanbHOCcTH B 3aBucuMocTd 0T @I'OC CIIO cneunaibHOCTH.

[TpodeccnonanbHO-OPUEHTUPOBAHHOE  COAEPIKAHHME  pealu3yeTrcs B
npukiagHoM wmoayie (pazgen S5  “buonoruss B KWM3HM)  JUISL BCEX
npodeccuil/crenuabHOCTE Ha MaTepuaie KEHCOB, CBS3aHHBIX C aHAJIU30M
uH(OpPMAIUU O Pa3BUTHH U MPUMEHEHUU OMOTEXHOJIOTHI MO OTpacisiM OymyIiei
npodeccuoHanbHON NEeATEeIIbHOCTH 00yJaroIInXcsl. Kpowme TOTO,
npo(hecCHOHATTbHO-OPUEHTUPOBAHHOE COJICP)KAHUE YUWTHIBAeTCsl B pasjene 4
“OKosorus’ mpH BHINIOJIHEHUH JTA0OPATOPHBIX U MPAKTUYECKUX PAOOT, CBSA3aHHBIX
c Oyymieit mpodeccuoHaNbHON NeATeIbHOCThIO 00YUYaIOIINXCS.

[leprion oOydeHus © pachpeaeleHHe TI0 CeMecTpaM  OTmpedelseT
oOpa3oBaTenpHasi  OpraHM3alysl  CaMOCTOSITENFHO, C  yY4€TOM  JIOTHKH
dbopMHpOBaHUS TIPEIMETHBIX PE3yJbTaTOB, OOMIMX U MPOPECCHOHAIBHBIX
KOMIIETCHIIUM,  MEXIPEAMETHBIX  CBA3€H C  JPYrMMH  JUCHUIUIMHAMU
0011e00pa3oBaTeTLHOTO U 00IIENPO(HECCHOHATFHOTO ITUKIIOB YU4eOHOTO TJIaHa.

1.3. Hesun v mi1aHupyeMble pe3yJabTaThl 0CBOCHHS JUCHUIINHDI:

Heab: ¢opMupoBaHWe Yy CTYACHTOB TMPEIACTABICHUS O CTPYKTYpPHO-
(GYHKIIMOHATBLHOM OpraHM3allii JKUBBIX CHCTEM pPAa3HOTO paHra KaK OCHOBBI
NPUHATUS PEIICHWA B OTHOIIEHWHW OOBEKTOB KWUBOW TPUPOABI U B
MIPOU3BOJICTBEHHBIX CUTYAIIHSIX.

3agaum:

1) chopmupoBaTh MOHMMAHHE CTPOEHHUS, MHOIooOpa3usi U OCOOCHHOCTEH
KUBBIX CHCTEM pa3HOTO YPOBHS OpTraHHM3allH, 3aKOHOMEPHOCTEH MpPOTEKaHUS
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OMOJIOTMYECKUX NPOLECCOB MW SBJICHUWA B OKPYXKAIOIIEH cpeae, LEeIOCTHOU

Hay‘IHOﬁ KapTHHBI MHpPA, B3dMMOCBA3H MW B3dAMMO3dBHCHUMOCTH CCTCCTBCHHBLIX

HayK;

2) pa3BUTh yMEHUSI ONpPENENSATh >KUBbIE OOBEKTHI B MPHUPOE; MPOBOIUTH

H36HIOIICHI/I$I 34 DKOCUCTCMaMU I BBIABJIICHHA CCTCCTBCHHBLIX M aHTPOIIOICHHBIX

WU3MEHEHUI, HHTEPIPETUPOBATH PE3YJIbTATHI HAOIIOACHUIA,

3) cdopmupoBaTh HaBBIKM TIPOBEICHUS MPOCTCUIINX OHOJOTHYECKUX

HKCIIEPUMEHTAJIBHBIX HCCIEJOBAaHUN C COOJIIOACHUEM IpaBUi 0OE€30IacHOro

oOpaitieHus ¢ 00beKTaMu U 000pyI0BaHUEM;

4) pa3BUTh YMEHHUS KCIIOIb30BaTh HHMOPMAIUIO OMOJIOTUYECKOTO XapaKTepa

N3 PA3JINYHBIX HCTOYHUKOB,

5) cdopmupoBath

YMEHHUS

IIPOTHO3NPOBATH

MMOCJIEACTBUSI  CBOEH

JeSITEILHOCTH 110 OTHOILIEHHUIO K OKpY’Karolleil cpeae, coOOCTBEHHOMY 3/10pOBBIO;
00OCHOBBIBAaTh M COONIOAATH MEPHI NPOYHUIAKTHKY 3a00JI€BaHUM.

6) cdhopmMupoBaTh MOHMMAHHE 3HAYUMOCTH JOCTUXKEHH OHMOJIOTrHYECKOM

HaYKHN H TEXHOJIOTUH B HpaKTI/I‘{GCKOﬁ ACATCIBHOCTH YCJIIOBCKA, PAa3BHUTHH
COBPCMCHHBIX MCAUIIMHCKUX TEXHOJIOTUM U anO6HOTeXHOHOFHﬁ.

1.2.2. Ilnanupyemble pe3yJbTATHI OCBOEHHsI 00IIe00pa3oBaTeJIbHOI
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Koxu IlnannpyemMble pe3yibTaThl OCBOCHUS JUCIHUAIIMHBI
HaMMEHOBaHUe
bopmMupyeMBIX | Ogmme JucuMIIMHApHbIE
KOMIIEeTeHIH i
OK 01. B yacTu TPyA0BOro BOCHIMTAHMS: c(hOpMUPOBAHHOCTh 3HAHUU O MECTE U
Bribupats - TOTOBHOCTH K TpPYAY, OCO3HAHUE | pOJIM OWOJIOTMM B CHCTEME HAYYHOTO
CHOCOO0bI [IEHHOCTH MacTepCTBa, TPYAOIIO0HUE; 3HaHUS; (yHKIIMOHATBEHOM
peuiceHuA 3axaq - TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH | TPAMOTHOCTH YEJIOBEKA IS PELICHUS
NPO(YECCHOHAND | oy pomormyecKoii u COLUAIBHON | )KU3HEHHBIX IIPOOIIEM;
HOM HaIpaBJIEHHOCTH, CHOCOOHOCTH | CHOPMUPOBAHHOCTH yYMEHUS
JeATETLHOCTH
WHUIUUPOBATH, TJTAHUPOBATh U | pacKpbIBaTh cojiepKaHue
MIPUMEHUTETHLHO
CaMOCTOSITENIFHO ~ BBIMIOJNHITH ~ TaKyH | OCHOBOMOJATAIOMUX  OMOJOTHYECKHIX
K pa3JInuYHbIM .
NEeSTETLHOCTD; TEPMUHOB W TIOHSITUH: JKU3HB, KJIETKA,
KOHTEKCTam
- WHTEpeC K pa3nuuHbiM cdepaMm | TKaHb,  OpraH,  OpPraHW3M,  BH]I,
po¢eCCUOHATBHON EATETHHOCTH, MOMYJISALNSI, JKOCHUCTEMA, OHOIICHO3,
OBnaneHue yHUBEpCAIbHBIMU Y4eOHbIMH | Ouochepa; MeTaboIn3M (obmeH
MM03HABATENIbHBIMU JIEUCTBUSIMU: BEILIECTB U TMpEBpaAlleHUE DJHEPTUn),
a) 0azoBbIe JIOTHYECKHE NeliCTBUSA: rOMeOCTa3 (camoperysus),
- CaMOCTOSITENIBHO (OPMYITUPOBAThH | | OMOCUHTE3 Oenka, CTPYKTYpHas
aKTyaJIM3UpOBaTh npo0yieMy, | OpraHu3aIus JKUBBIX CHUCTEM,
paccMaTrpuBaTh €€ BCECTOPOHHE; JUCKPETHOCT, caMOperyJsLus,
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- YCTaHAaBJIMBATb CyH.[GCTBGHHBIﬁ
IMPpHU3HAK WK OCHOBAHUA JIs1 CPABHCHUA,

KJIacCU(UKAUU U 000OIICHHUS,

- OIIPCACIIATH oein JACATCIIBHOCTH,
3a/laBaTb IMMapaMCTpbl U KPUTCPUHU HX
JOCTHIXCHMUSA,

- BBIABJIATH 3aKOHOMEPHOCTH u

IIPOTHUBOPCUUA B paccMaTpruBaCMBIX
SBJICHUAX

- BHOCUTH KOPPCKTHUBBI B ACATCIIbHOCTD,
OLCHUBATL COOTBCTCTBUC PC3YJIbTATOB
oejsaM, OLCHUBATb PHUCKU HOCJIC[[CTBI/Iﬁ
ACATCIIBHOCTH,

- pa3BUBATb KPCAaTHBHOC MBIIIJICHUC IIPH

PCUICHUHU KU3HCHHBIX HpO6J'I€M

0) 0a3oBbIE Hceaen0BaTeaLCKue
aelcTBHA:

- BJIAACTH HaBbIKAMHA y‘I€6HO'
HCCIIEN0BATENBbCKON " IIPOEKTHOMN

ACATCIIbHOCTH, HABBIKAMH Pa3pCIICHUA

pooem;

- BBIBIATH NIPUYHUHHO-CIIEACTBEHHBIE
CBA3M M  aKTyaau3upoBaTb  3ajady,
BBIJIBUTaThb  TUIIOTE3y €€  PELICHHs,
HaXOJUTh apryMEHTBI TUISL
JIOKa3aTelIbcTBa CBOMX  YTBEPKJICHH,
3aJaBaTb  IapaMeTpbl W KPUTEPHUH
peuieHus;

- aHaTM3UPOBATH IMOJYYEHHBIE B XOJI€
peuieHus
KPUTHYECKH

3agaquu
OLICHNBATDH
MMPOTrHO3UPOBATH

pE3yNIbTaThI,
ux
JOCTOBEPHOCTb,
U3MEHEHUE B HOBBIX YCIIOBHSX;

- yMeTh
MO3HABATENbHYI0 U

HepeHOCI/ITB 3HAHUSA B
MNPAKTUYECKYIO
00J1aCTH KU3HEACITEILHOCTH,

- yMeTb UHTETPUPOBATH 3HAHUI U3
Pa3HBIX IPEIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE HWJIEH, NpeIaraTh
OpPUTHHAIILHBIC TTOJIXO/IBI U PELICHHUS;

- CIIOCOOHOCTP HX HCHOJIB30BAaHUS B
NO3HaBaTEJILHON u COLIMAJILHON
MIPaKTHUKE

CaMOBOCIIPOU3BEICHUE (PENPOLYKIIHS),
HACJIEICTBEHHOCTb, HU3MEHUYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE,

YpOBHEBAasi OpraHu3aIus;

c¢(hOpMUPOBAHHOCTh YMEHHUS
pacKpbIBaTh coJiep;KaHue
OCHOBOIIOJIATAIOIIUX  OMOJIOTUYECKUX
TEOpUAd W THUIOTE3:  KJIETOYHOM,
XPOMOCOMHOM, MYTalMOHHOM,
JBOJIFOLIUOHHOM, IIPOUCXO0XKICHUS
JKU3HU U YEJIOBEKA;

c(hOpMUPOBAHHOCTH YMEHHUS
pacKpbIBaTh OCHOBOTIOJIAraroime
OuoI0rnYecKue 3aKOHBI u

3akoHomepHoctd (I.  Menpensa, T.
Moprana, H.1. BaBunoga, 3. ['ekkens,
®. Mromnepa, K. bapa), rpanuisr ux
MIPUMEHUMOCTH K )KMBBIM CHCTEMAaM;

npuodpereHue

OIlbITa MMPUMCHCHUA

OCHOBHBIX METOJ0B HAay4YHOI'o
IMO3HaHHs, UCIIOJb3YCMBIX B OHOJIOruH:
Ha6J'IIOI[eHI/I$I n OIIMCaHHuA  JKHMBBIX
CHUCTEM, nponeccoB u
OopraHu3anuun u

OHMOJIOrMYECKOTO

SIBIICHUIA;
IIPOBEICHHUS
JKCIIEPUMEHTA,
BBIABWIKCHUS  THUIOTE3,  BBISIBICHUSI
3aBUCUMOCTH MEXAY HCCIEAyeMbIMU
BENTMYMHAMU, OOBSICHEHHS TIOJYUYEHHBIX
bopMynupoBaHus
BBIBOJIOB C MCIIOJIB30BAaHUEM HAyYHBIX
MOHATUH, TEOPUM U 3aKOHOB,;
c(hOpMUPOBAHHOCTh YMEHHUSI BBIJEISThH

CYHICCTBCHHBIC IMPpU3HAKH

pe3yinbTaToB |

BHUPYCOB,
9YKapHOT;
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX

KIETOK  TIPOKapHOT |
OpraHW3MOB, BHJIOB, OMOTEOIICHO30B M
HKOCHCTEM;, OCOOCHHOCTH TIPOIIECCOB
oOMeHa BeIIECTB W
PHEPrUM B  KJIEeTKe, (OTOoCHHTE3a,
IJIACTUYECKOTO W DHEPreTHYEeCKOro

o0MeHa, XeMOCHHTE3a, MUTO3a, Meii03a,

IIPEBPALLCHUS

OTLIIOIOTBOPEHUS, pa3BUTHS u
Pa3MHOXKCHU, WHIAWBUIYAJIBHOT'O
pa3BUTHsI  opraHm3Ma (OHTOTEHE3a),
OOpBLOBI 3a CYIIIECTBOBAHHE,
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€CTECTBEHHOTO orbopa,
BHJ1000pa30BaHMs,

IIPUCIIOCOOJIEHHOCTH  OpPraHU3MOB K
cpene oOuTaHus, BITUSTHUS
KOMITOHEHTOB 9KOCHUCTEM,
AHTPOIIOTEHHBIX M3MEHEHHUI B
IKOCUCTEMAX CBOEH MECTHOCTH,

KPYrOBOPOTa BEIECTB U MPEBpAICHUE
sHEeprum B Ouocdepe;

c(OPMHUPOBAHHOCTh yYMEHHUS pEIIaTh
OuonoruyYeckue 3aJavyd, COCTaBIATH
TCHOTHUITUYECKUE CXEMbI CKpCIIMBAHUS
JUIi  Pa3sHbIX THIIOB HACJIEAOBaHUS
NPU3HAKOB y OPraHU3MOB, COCTAaBIIATH
CXEMBbI TIePEeHOCa BEIISCTB U SHEPTHU B
sKocucTeMax (IeMU MUTAHHsI, MUIIEBbIC

CETH)

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpY>Karole
Cpelbl,
pecypcocoepexe
HUIO0, TIPUMECHSTH
3HaHUS 00
U3MEHEHUU
KITuMarTa,
MIPUHIIUIIBI
OepexIINBOTO
MIPOU3BO/ICTBA,
3P PEeKTUBHO
JIEWCTBOBAThH B
Ype3BBIYAHBIX
CUTYaIUIX

B 001acTH 3KO0JIOrHY€CKOT0

BOCIIMTAHMSL:
- c(hopMHpPOBAaHHOCTb  HKOJIOTUYECKOM
KYJIbTYpBI, MOHUMAaHUE BIUSTHUS

COLIMAJIBHO-3KOHOMUYECKUX  IPOLIECCOB
Ha COCTOSIHME MPUPOJHON U COLUATBHOM
cpensl, OCO3HaHUE TI100aTBEHOTO
XapakTepa dKOJIOTHUECKUX MpodeM;

- ITUIAaHUPOBAaHWE U  OCYIIECTBICHUE
JIEWCTBUI B OKpYXKalollled cpene Ha
OCHOBE 3HAaHMs ILEJNed YCTOMYMBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTHUBHOE HETPUATUE JEHCTBUH,
MPUHOCSIINX BPEJ OKPYKAIOILIEH CpeJe;
MIPOTHO3UPOBATH

OKOJOTHYCCKHUE

- YMEHHE
HeOIaronpusiTHIC
MTOCJIEICTBHS MPEINPUHUMAEMBIX
JEWCTBUM, TPEOTBPALIATh HX;

- pacIIMpEHHE OMmbITa JEATEIbHOCTH
AKOJIOTUYECKOM HaNPaBIECHHOCTH;

- OBJIAJICHHWE  HaBbIKaMH  y4eOHO-
HCCIICIOBATEIIHLCKOM, MIPOEKTHOMN "
COITHAJIBHOM JIeATEIIHHOCTH

c(OPMHUPOBAHHOCTh YMEHUS IIPUMEHSITH
HOJIyT-ICHHI)IC 3HAaHUA IJId O6”I>$ICHCHI/I$I
OHMOJIOTMYECKHX IPOLIECCOB U SIBJICHHH,
JJIA HpI/IH?ITI/ISI HpaKTI/ILIGCKI/IX peIHeHI/H\/JI
B IIOBCEIHEBHOM JKU3HH C IIEJBIO
oOecrieyennst 0€30ITACHOCTH  CBOETO
3I0pPOBbS. U 3/I0POBbS  OKPYXKAIOIIMX
TroJel, coOMI0IeH s 3I0pPOBOTO 00pa3a
KH3HU, HOpM FpaMOTHOFO IIOBCACHHUA B

OKpY’Karolen MPUPOIHOMN cpene;
MMOHUMaHHe HEOOXOINMOCTH
HUCIIOIb30BaHUS JOCTHKESHU I
COBPEMEHHOM ounonorun u
OMOTEXHONOTHI Ui  PallMOHATBHOTO
MIPUPOIOTIOTB30BAHUS




2. CTPYKTYPA U COJIEP)KAHUE OBIIEOBPA3OBATEJIBHOM
JUCHUILIAHBI

2.1. O0beM IMCHUILVIMHBI M BUABI y4eOHOH padoThI

Bupa yueOHoii padoThl O0bem B yacax
O0bem o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
B T.4.
OcHoBHOe cojiep:KaHue 12
BT. 4.
TEOpeTHYecKoe 00yueHue 40
B T.4. MPO(ECCHOHATLHO-OPUEHTUPOBAHHOE CO/ICPIKaHUE 2
NPaKTUYECKUE 3aHATHS 20
B T.4. IPO(heCCHOHATBHO-OPHEHTHPOBAHHOE COJICPIKaHHE 8
n1abopaTopHbIE 3aHATH 4
B T.4. IPO(eCCHOHAILHO-OPUEHTUPOBAHHOE CO/IEPIKaHUE 2
KontpoabHas padora 6
IMpomexxyTounas arrecTanus (3a4er) 2




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIUTIIMHBI

HaumenoBanue | Comep:kaHue y4eOHOro MaTepuaia (0OCHOBHOE M NMPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), O0bem | @opMupyembie
pa3/iesioB M TeM | 1a0opaTOpHbIe U NPAKTHYECKHUe 3aHATHUS, NPUKJIATHON MOAYJIb YacoB | KOMIeEeTeHIHH
1 2 3 4
Paznen 1. Kilerka — cTpyKTYPHO-(PYHKIIMOHAJILHAS eIMHUIIA KUBOTO 18
Tema 1.1. OcHoBHOE coep:kaHue 2 OK 01
buosorus kak Teoperuueckoe o0yueHue: 2
Hayka. O0mast  |CoppemenHbIe OTpACIN GHONOrHYCCKUX 3HAHMH. CBA3b GHOTIOTHH C APYTUMHI HAYKAMHU: OGHOXHMI,
XapaKTepPUCTHK \Guodusnka, OMoHNKa, reHoreorpadus u np. Pors 1 Mmecto 6uonoruu B popMupoBaHUH COBPEMEHHOM
4 KH3HHA Hay4YyHOW KapTUHBI MUpa. Y POBHU OpraHMU3aliy )KUBOi Marepun. O0I1as xapakTepUCTHKA )KU3HH, CBOIICTBA

KHUBBIX CUCTEM. XMMHUYECKHH COCTaB KJIETOK
Tema 1.2. OcHoBHOE coep:kaHue 6 OK - 07
CTpyKTypHO- Teoperuyeckoe od0yueHue: 2
¢ynkuuonanbn | Kierounas teopus (T. IlIBanu, M. [llneiinen, P. Bupxo). OCHOBHbIC MOJI0KEHHUSI COBPEMEHHOM KJICTOUHON
asi opraHu3anmsi | Teopuu. TUIBI KIETOYHON OpraHU3alMy: TPOKAPUOTUYECKUN U 3yKapuoTudeckuidl. OTHOKJIETOYHBIE U
KJIETOK MHOTOKJIETOYHbIE OpraHu3Mbl. CTpoeHHE MPOKAPHUOTHUECKON KIeTKH. CTpOeHHE HYKapHOTHUECKON KIIETKH.

Hexnerounsle ¢popMmbl )kxHU3HU (BUPYCHI, OakTeprodaru)

JlaGopaTopHble 3aHATHSA: 2

[Tpuobperenune onpiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBHITIOJTHEHUH JTA00PaTOPHBIX PadoT:

JlaGoparopHas

1. JlaGopatopnas pabota «CTpoeHue KIETKH (PacTeHHs], )KUBOTHbIE, TPUObI) U KIETOYHbIE BKIIOUEHUS
(kpaxma, KapOTHHOUIBI, XJIOPOILIACThI, XPOMOILIACTHI )>»

ITonroToBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOTIA, BHISIBJICHUE PA3IHUUN MEXKITY

U3y4yaeMbIMH 00beKTaMH, (POpMYIHMPOBAHNE BHIBOIOB

IpakTHyecKne 3aHATHS: 2

Bupycubie n 6akTepuanbabie 3a00eBanus. OOmMe MPUHITUAIIBI UCTIOb30BaHUS JICKAPCTBEHHBIX BEIIIECTB.
OcobeHHoCTH MPUMEHEHUsI aHTHOUOTUKOB. [IpecTaBieHne YyCTHBIX COOOIIEHNI ¢ TPE3CHTAINEH,




MOATOTOBJICHHBIX 1O MEPECYHIO HCTOYHUKOB, pPCKOMCH/IOBAHHBIX MMPEIIOAaBaTCICM

Tema 1.3. OcHoBHOE coep:kaHue 4 OK 01
CTpyKTypHO- Teopernueckoe o0yueHue: 2 OK 07
¢ynkuuonaabH | Xpomocomuas reopusi T. Moprana. CTpoeHHe XpOMOCOM. XPOMOCOMHBIH HA0OP KJIETOK, TOMOJIOTMYHBIC U
ble pakTopbI HETOMOJIOTUYHBIE XPOMOCOMBI, TaIlJIONIHBINA U AUTUIONAHBI Habop. Hykneunossie kuciotel: JJTHK, PHK
HACJIeACTBEHHOC | HaxOXX/CHHE B KJIETKE, UX CTpOeHUE U (PyHKIMU. MaTpu4HbIE MPOIIECCHl B KIETKE: perIuKaIus, OnOCUHTE3
TH Oernka, permapanus. [ eHeTHUECKUI KO/ U €r0 CBOMCTBA

IIpakTnyeckue 3aHATHSA: 2

Pemenue 3aa4 Ha onpeesieHre NOCIE10BaTENbHOCTH HYKJIEOTHI0B, aMUHOKHUCIIOT B HOPME U B CiIydae

M3MEHEHHUs MocleoBaTenbHOCTH HykIeoTua0B JJHK
Tema 1.4. OcHOBHOE coepKaHue 2 OK 01
OOmen BemecTs | TeopeTuyeckoe o0yyeHue: 2
u npespamenue | [TorsTue MeTaboau3M. ACCUMIUIANNS U JUCCUMUIISINS — IBE CTOPOHBI MeTa0oau3Ma. Turbl oOMeHa
JHepruu B BEIIECTB: aBTOTPOQHBIN U TeTepoTpOdHBII, a3po0HBIN 1 aHa’poOHBIH. [InacTnueckuii oomMeH. @OTOCHHTE3.
KJIeTKe XeMOCUHTE3
Tema 1.5. OcHoOBHOE co/lep:KaHue 2 OK 01
KusHeHHbIN Teopernueckoe o0yueHnue: 2 OK 07
HHUKJI KJIETKH. Krerounslii nuki, ero nepuosl. MUTO3, €ro cTainu U NpoUCcXoasiue npoueccel. buonoruueckoe
Murto3. Meiio3 3Ha4YeHHe MUTO3a. Meiio3 u ero craauu. [loBenenne xpomocom B Meiiose. Kpoccnnrosep. buonornueckuit

CMBICII MeH03a
KonTpoasnas MonekynsipHbIi ypOBEHb OpTaHU3AINH KUBOTO 2
pabdora
Pa3nesn 2. Ctpoenue u pyHKIMH OpraHusmMa 20
Tema 2.1. OcHoOBHOeE coiep:KaHue 2 OK 01
Crtpoenne Teoperuueckoe o0yueHue: 2 OK 07
opraHuszma MHOTrOoKJIeTOYHBIE OpTaHu3Mbl. B3aMOCBSI3b OpraHOB M CUCTEMBI OPTAHOB B MHOTOKJIETOYHOM OpTaHU3ME.

I'omeocTta3 opranusma u €ro nNoJAepKaHue B MIPOLECCE KU3HEAEATENbHOCTH
Tema 2.2. OcHoBHOeE coep:kaHue 2 OK 01




DopMbI Teoperuueckoe o0yueHue:
Pa3MHOKeHUs ®opmbl pa3MHOKEHUSI OpraHu3MoB. becnosoe 1 moyioBoe pa3MHOKeHHe. Bupl 0ecronoro pa3sMHOKEHUS.
OpPraHu3MoB [TonoBoe pazMHOkeHuE. ['ameToreHes3 y uBOTHbIX. CriepmaToreHes U ooreHes. CTpoeHne M0J0BbIX

kieTok. Omio10TBOpeHue
Tema 2.3. OcHoOBHOE coep:KaHue OK 01
Onrorenes Teoperuueckoe ody4yenue: OK 07
pacTeHui, WuauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOpHoreHes u ero cragun. [loctaMmOproHanbHBIN TEPHOA.
JKHBOTHBIX H Crasuu mocTaMOPHUOHATIBHOTO PA3BUTHS Y )KUBOTHBIX M yenioBeka. [Ipsmoe u Henpsimoe pa3BHUTHE.
Ye10BeKa buonoruueckoe crapenue u cMeptb. OHTOreHe3 pacTeHui
Tema 2.4. OcHoOBHOE co/lep:KaHue OK 01
3akonomepHocT | Teopernueckoe o0yueHme: OK 07
U HacJeA0BaHusl | OCHOBHBIE OHATHS T€HETUKU. 3aKOHOMEPHOCTU oOpa3oBaHusl rameT. 3akoHsl I'. Mennens

(MoHOTrHOpUIHOE U NOIUTHOPHUIHOE CKpelluBaHue). BzaumopeiicTBre reHoB

IIpakTHyeckue 3aHATHA:

Pemienue 3aa4 Ha onpe/esieHre BEPOSATHOCTH BOZHUKHOBEHHU S HACIIEICTBEHHBIX IPU3HAKOB P MOHO-,

IH-, TIOJIUTHOPUTHOM M aHAJIM3UPYIOLIEM CKPELMBAaHUH, COCTABIIEHNE FEHOTUIINYECKUX CXEM CKpEIUBaHUS
Tema 2.5. OcHoBHOE cogepkaHue OK 01
Cueniennoe Teoperudeckoe ody4enue: OK 07
HacjeaoBaHue 3akonbl T. Moprana. CiieruieHHOe HaclieI0BaHHE TeHOB, HapyIeHue cierieHus. Hacnenosanue
NMPHU3HAKOB MIPHU3HAKOB, CIETUICHHBIX C TIOJIOM

IIpakTHYecKkHe 3aHATHSA:

Pemienue 3a1a4 Ha onpe/eneHre BEpOSTHOCTH BOZHUKHOBEHHU S HACIEICTBEHHBIX TPU3HAKOB MPU

CLIETITIEHHOM HacCJIeZIOBAaHUH, COCTaBIEHUE FTeHOTUITUYECKHX CXEM CKpEIINBaHUs
Tema 2.6. OcHoOBHOe coiep:KaHue OK 01
3akonomepnoct | Teoperuueckoe o0y4enue: OK 07

U UBMECHYUBOCTHU

HM3MeHYHBOCTh ITPU3HAKOB. Buasl 13MEeHUMBOCTH: HACIEACTBEHHAS M HEHACICACTBEHHAS. 3aKkoH
TOMOJIOTUYCCKUX PAIOB B HacJIeACTBEHHOM U3MEHUNBOCTHU (HI/I BaBI/IJ'IOB). MYTaI_II/IOHHa}I TCOpUa
W3MEHYUBOCTH. Buapl MYTaL[I/Iﬁ 1 NPpUYHHBI UX BOBHUKHOBCHHUA. KapI/IOTI/IH yeqoBeKka. HacinencTteeHHbIe




3a0o0sieBaHuUs YelloBeKa. | eHHbIE U XpOMOCOMHBIE O0JIE3HH UenoBeKa. boine3Hu ¢ HaciIenCTBeHHOM
MPEAPACIIONO0KEHHOCTHI0. 3HAYCHUE MEUIIMHCKON T€HETHKHU B MPEAOTBPAILEHUN U JICUEHUH T€HETUYECKUX
3a00/I1eBaHNM YEIOBEKA

IIpakTuyeckue 3aHATHS:

Pemenne 3aaa4 Ha ONpCaACIICHUE TUIIa MyTalll ITIPpH NI€pE€aadc HACICACTBCHHBIX IIPU3HAKOB, COCTABJIICHUC
TFCHOTUIIMYCCKHUX CXEM CKpCHIUMBAaHHUA

KonTpoibHasn

Crpoenne U pyHKIIUH OpraHu3Ma
padora
Pa3nen 3. Teopusi 3BoJ1I0OUMH
Tema 3.1. OcHoBHOE co/lep:KaHue OK 01
Hcropus Teoperuueckoe ody4yenue: OK 07
IBOJIIONMOHHOIO | [TepBrie sBOMOIIOHHBIC KoHIenuu (K.b. Jlamapk, X.JI. Bropdorn). DBomonmnonnas reopus Y. [lapBuHa.
yueHHusl. CuHTeTHYecKas TeOpHs YBOIIOIUH U €€ OCHOBHBIE TIOJI0KEHUSI.
MuxkposBomonu | MukposBosronus. [lomynsius Kak 3JieMeHTapHas JMHUIA YBOITIONUH. [ €HETUYECKIE OCHOBBI SBOJIIOIIHH.
f DOneMeHTapHbIE (PaKTOPHI BOMIONHU. EcTecTBEeHHBIN 0TOOP — HANPABISAIOMIMNA (PaKTOP SBOIOLNH.

Bunoo0pa3oBanue Kak pe3ysbTaT MUKPOIBOIIOIUH
Tema 3.2. OcHoBHOeE coaep:xaHue OK 01
Maxkpossoaionn | Teoperuuyeckoe o0y4yenue: OK 07
s, MakponsBosnrorus. @PopMbl 1 OCHOBHBIE HampaBieHus: MakpodBoroiuu (A H. Cesepiion). [Tytu
Bo3sHuKHOBEeHME | 1oCTHXEHUS OMoJIornUecKkoro nporpecca. Coxpanenue 6nopasHooOpasust Ha 3emire.
H Pa3sBUTHUEC T'unore3sl u TEOpHU BOSHMKHOBCHUA KMU3HU HA 3emine. IlosBaenue IEPBLIX KIICTOK U UX DBOJJIOLUA.
*Ku3Hu Ha 3emJie | TIpokaprOThHI U 9yKapUOTHI. [IPOUCX 0K ICHIE MHOTOKJIETOUHBIX OPTaHM3MOB. BO3HHKHOBEHHE OCHOBHBIX

[[apPCTB DYKAPHOT
Tema 3.3. OcHoBHOeE coep:xaHue OK 01
Ipoucxoxaenne | Teoperudeckoe oGydenne: OK 07
yeJioBeKa — AHTpormonorus — Hayka o yenoBeke. CucTreMaTnieckoe moioskeHune 4enoBeka. CXOJCTBO M OTIUYIHUS
aHTpOIOreHe3 9eJIoBeKa ¢ )KUBOTHBIMH. OCHOBHBIE CTAIMH aHTPOIIOTEHE3a. DBOIIOIHS COBPEMEHHOTO YETIOBEKA.

Yenmoseueckue pacel U UX €AUHCTBO. BpeMs{ " IIYTU PpaCCCIICHUA YCJIOBCKA I10 IIAHETC.
HpI/ICHOCO6HCHHOCTB YCJIOBCKA K pa3HbIM YCJIOBUAM CPCJbL




Pasznen 4. Dxojorus

18

Tema 4.1. OcHoBHOE coep:kaHue 2 OK 01
Ixoaoruyeckne | Teopernyeckoe odyuenue: 2 OK 07
(dakTophI M Cpenpl oOnTaHNs OPraHU3MOB: BOJHAS, HA3EMHO-BO3/IyIIIHAs, TOYBEHHAs, BHYTPHOpraHu3MeHHas. OU3HKO-
cpelbl ;KM3HH XMMHYECKHE OCOOCHHOCTH cpell 00uTaHus opranu3MoB. [IprcnocoOieHns OpraHu3MoB K KH3HU B Pa3HBIX

cpenax. [lonsrue sxonornyeckoro pakropa. Knaccugukanus skonorndeckux gpaxtopos. [Ipasuiio

muHumyma 1O. JInbuxa. 3akon TonepantHoctu B. [lendopaa
Tema 4.2. OcHoBHOE coep:kaHue 4 OK 01
Honmyasinus, TeopeTnueckoe odyueHnue: 2 OK 07
coo01ecTBa, DKoslornyeckas XxapakTepuCcTHKa BUJa U HOMYJISALMHU. DKOJIOTHYeCcKas HUILA BUIA. DKOJIOTHUECKUe
IKOCHCTEMBbI XapakTepucTuku nomyisinuu. Cool1iecTBa U sKocucTeMbl. buorieHos u ero crpykrypa. CBsizu MeXIy

opranuzMamu B 6uoreHose. CTpyKTYpHbIE KOMIIOHEHTbBI SKOCUCTEMBI: IPOYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BEIIeCTB ¥ IOTOK HEPTUH B dKocHcTeMe. Tpoduueckie ypoBHH

IIpakTHyeckue 3aHATHA: 2

Tpoduueckue nenu u cetn. OCHOBHBIE ITOKA3aTENN SKOCUCTEMBI. buoMacca u mpoayKIus. DKOJIOTHYECKHE

MUpPaMU/Ibl yucesl, OMoMacchl U sHepruu. [IpaBuiio nupaMuisl 3HEPrum.

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

HKOCHUCTEMAX C COCTaBJIEHUE TPOYUUECKUX LIeTIel U MUpaMul OMoMacChl U SHEPTUU
Tema 4.3. OcHoBHOE coep:kaHue 2 OK 01
Buocdepa - TeopeTnueckoe o0yueHue: 2 OK 07
rjiodajabHas Bbuocdepa — xxuBas obonouka 3emnu. Pazsutue npeacrasnenuit o 6uochepe B tpynax B.J. Bepnanckoro.
akojorudeckast | Ob6mactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BelecTBo Onocdeps! U ero GyHKIHH.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHMs 6nocgepbl. OcodeHHOCTH OUochephl Kak Io0aTbHON SKOCUCTEMBI.

JluHamuueckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeImecTB 1 OHOre0XUMHUYECKUE IIUKIIBI.

I'moGasibHBIE HKOJIOTHUECKUE MTPOOIIEMbI COBPEMEHHOCTH
Tema 4.4. OcHoOBHOeE coiep:KaHue 4 OK 01
Bausinue Teoperuueckoe o0yueHue: 2 OK 07
AHTPONMOTE€HHBIX | AHTPONOreHHbIE BO3ACUCTBUS Ha Ouochepy. 3arpsA3HEeHHs KaK BUJI aHTPOIIOTEHHOT'O BO3/I€HCTBHUS.




(haxkTopos Ha
ounocepy

AHTpOIIOTeHHBIE BO3IeHCTBUS Ha aTMocdepy. Bo3aeiicTBust Ha runpochepy. BosznelicTBus Ha mutochepy.
AHTpPOIIOTeHHBIE BO3/ICHCTBHUS HA OMOTHYECKHE COOOIIEeCTBa. YTITYyOJICHHO H3y4alOTCsl OTXO/IbI, CBSI3aHHBIC
C olpee’eHHON podeccueii/cnenuanTbHOCThIO

IIpakTuyeckue 3aHATHS:

HpaKTI/I‘leCKOC 3aHATUC ((OTXOI[BI IMPpOU3BOJACTBA»

*B TomM uncie npodeccuoHAIbHO-OPUEHTHPOBAHHOE CO/IEPKAHUE TPAKTUYECKOT0 3aHATHS

[TpakTuueckoe 3anarue «OTX0bI MPOU3BOACTBA». Ha ocHOBE (eiepaibHOTO KIACCH(PUKAIMOHHOTO
KaTajiora OTXOA0B OIPEENISATh KIIacC OMACHOCTH OTXOJI0B; arperaTHOe COCTOSTHUE U (PU3UIECcKyro popmy
OTXOJIOB, 00pa3yromuxcs Ha pabodemM MecTe / Ha dTanax IpOU3BOJICTBA, CBA3aHHBIE C OTPEACICHHOM
npodeccueit/crennaTbHOCThIO

Tema 4.5.
Bausinue
COIMAJIBHO-
3KO0JOrHYECKHX
(¢akTopos Ha
310pOBbe
yeJIoBeKa

OcHoBHOE co/lep:KaHue

Teoperuueckoe odyueHnmue:

N

310poBBE U €ro cocTaBisionue. akTopbl, MOJIOKHUTEIBHO U OTPULIATEIHLHO BIMSIONIME HA OPraHU3M
genoBeka. [IpobieMa TeXHOTEHHBIX BO3JACHCTBHIA Ha 3JJ0POBBE YEIOBEKA (JJIIEKTPOMATHUTHBIC TIOJIS,
OBITOBAsI XUMUSI, H30BITOUHBIC ITYMBI, paJHallvs U T.I1.). AJlanTalus OpraHu3Ma 4elloBeka K (hakropam
OKpyxarore cpensl. [TpuHIHIBI hOpMUPOBAHUS 3I0POBhECOEpEraroIero mopeacHus. Guzndeckas
AKTUBHOCTb U 310POBbE. BHOXMMHUYECKUE aCIIEKThI PALIMOHATIBHOIO IUTaHUS

JlabopaTopHble 3aHATHSA:

JlabopaTopHas paboTta Ha BEIOOD:

1. JlabopaTtopHas paboTa «YMCTBEHHAasi pabOTOCIIOCOOHOCTDY
OBnazieHue METOIaMH OTIPEACIICHUsI TToKa3aTeell yMCTBEHHOM pab0oTOCOCOOHOCTH, OOBICHEHHE
MOJTyYEHHBIX PE3yNIbTaTOB U (JOPMYIMPOBAHUE BBHIBOIOB (ITMCHBMEHHO) C MCTIOIh30BAHNEM HAYUHBIX
TOHATUHI, TEOPUM U 3aKOHOB

2. JlaboparopHas pabota «BnusHue abnoTHUeCKuX (PaKTOPOB HA UeIOBEKa (HU3KHE U BBICOKHE

TeMIepaTypbl)»

M3yueHne MeXaHW3MOB aJaNnTalui OpraHu3Ma 4eJ0BeKa K HU3KUM U BBICOKUM TeMIIepaTypam U
00BSICHEHHUE MOJIyYEHHBIX PE3Y/IbTAaTOB U (POPMYIUPOBAHUE BHIBOJIOB (TUCHMEHHO) C UCIOJIB30BAHUEM
Hay4HbIX [IOHATHH, TEOPUI U 3aKOHOB

*B TomM 4ncie npodeccuoHAIbLHO-OPUEHTHPOBAHHOE CO/IepPsKaHUe J1a00PATOPHOIO 3aHATHUSA

OK 01
OK 07




B kadecTBe TPUITEPOB CHUKAIONIIUX PAOOTOCIIOCOOHOCTD UCTIONIB30BaTh YCIOBHSI OCYIIECTBICHUS
poeCCUOHATILHOM IeATENFHOCTH: IIIyM, TEeMIIEpaTypa, Gu3ndeckas Harpy3ka u T.1I.

KonTpoabnas 2
Teopernueckue aceKThbl IKOJIOTHUH
padora
IIpodeccnoHaIbHO-OPHMEHTHPOBAHHOE COAepPKaAHMe (CONEPKAHUE TPUKJIIATHOTO MOXYJIS)
Pa3gen 5. BuoJsiorus B ;KU3HHA 8 OK 01
Tema 5.1. OcHoBHoOe coepkaHue 4 OK 07
buorexnonorun | Teopernueckoe copep:kanue: 2
B JKH3HH brotexHonorus kak Hayka u pou3BocTBO. OCHOBHbIE HAPABJICHUSI COBPEMEHHONW OMOTEXHOIOTHH. 2
KaK10I0 Mertoabl OnorexHosoruu. OObeKThl OMOTEXHOJOTHH. DTHKA OMOTEXHOJIOTUYECKUX U T€HETHUECKUX
sKcnepuMeHToB. [IpaBuiia noucka U aHanu3a OMO3KOIOTNYECKON MH(OPMAIK U3 PA3IMYHBIX HICTOUHHUKOB
(HayuyHas ¥ yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi MH(popmMarun, cetb VIHTepHET u 1pyrue)
IIpakTnyeckue 3aHATHA: 2
Keiicbl Ha aHanu3 MHPOPMALMK O HAYYHBIX TOCTUKEHUSAX B 00JIACTU T€HETUUYECKUX TEXHOJIOTUH, 2
KIJICTOYHOM WH)XEHEPHH, MAIIEBBIX OMOTEXHOJIOTHNA. 3alnTa Keiica: mpeCTaBIeHUEe Pe3yIbTaTOB PELICHHUS
KelcoB (BBICTYIUICHUE C ITPEe3eHTaLe )
Tema 5.2. OcHoBHOE coaep:xaHue 4 OK 01
buorexnonorun | I[lpakTuyeckue 3aHATHS: 4 OK 07
B Pa3BuTHe npoMbIIeHHOW OMOTEXHOIOTHI U €€ MPUMEHEHHUE B )KU3HM YEJIOBEKa, TOMCK M aHATN3 2
NPOMBINUIEHHOC | HH(pOpMaLMK U3 Pa3IMYHbIX UCTOYHUKOB (HayuHas U yueOHO-Hay4yHas JIMTepaTypa, CpeaCTBAa MacCOBOI
™ nHpopmanuu, cetb IHTEpHET U Apyrue)
Kelicpl Ha aHanu3 nHGOpPMALIUU O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOJIOTHH (110 Tpynam)
3amura keiica: [IpencTaBieHue pe3yabTaToOB pelIeHUs KEHCOB (BBICTYIJICHHUE C Mpe3eHTaLueil) 2
IIpomexyTouna 2
s arTecTanus no | 1uddepeHnnpoBaHHbIN 3a4eT
AUCHUILINHE
Bcero: 72




3. YCJI0BUsA _ PEAJIM3AIINU IHPOI'PAMMDBI
OBIHIEOBPA30OBATEJBbHOU JUCIUITJINH

3.1. Jasa peaau3zanmuu NpPOrpaMMmbl JUCHUIUVIMHBI  JOJIKHBI  OBITh
NpexyCMOTPEeHbI CJieAyolHe creualbHbie MOMeeHus :
Kabuner «buonorum», ocHaleHHBIH 000pyI0BaHUEM: MEOENb, JTOCKA, ME,

HarJIsgHbIe TOCOOUS (KOMIUICKTBI y4eOHBIX TaOJMI], TUIAKATOB), TEXHUYECKUMU
cpelcTBaMH OOYyYEeHHS: KOMIIBIOTEp C YCTPOMCTBAMHU BOCIPOM3BEICHUS 3BYKA,
OpUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  DKpaHOM, YyKa3Ka-TIpe3eHTep  JJis
MIPE3CHTALUH.

JlaGopatopusi, ocHalleHHass OOOpPYJOBaHUEM JJii MPOBEICHUS 3aHSITHIL:
MUKpPOCKOIIbI, CEKyHIOMEp, TOHOMETp, JabopaTopHas mnocyaa (IpoOupKH,
MOJICTaBKHU JIJII TPOOUPOK, MMUHIICTHI, TIECOK, CTYNKHU C MMeCTHKAaMH, TPEIMETHBIC U
MOKPOBHBIE  CTEKJa, CTEKJISHHbIE  MaJlOYKH, MpenapoBajibHbIE  WIJIBI,
dbunbTpoBasibHas Oymara (cayipeTku), CTakaHbl) TUIEPTOHUYECKUN PpPacTBOP
xjiopuna Hatpus, 3%-HbI pacTBOp MEpPOKCHAA BOAOPOJA, pPAacTBOp Hoda B
HOMMCTOM KajuH, TJIMIEPUH, KIIyOHH KapTodes, JTUCT 3JI0/Ied KaHAJCKOH, TJI0]
psiOMHBI OOBIKHOBEHHOU (psIOMHBI WM TOMATa), JIYyK permyaThlii, pa3BeJICHHBIC B
BOJIE APOXKKH);

3.2. UndopMannoHHOe o0ecnevyeHne peajn3aunu MporpaMmmbl

Jist  peanuzanuu  mporpaMMbl  OMOMMOTEUHBbINH (OHA 00pa3zoBaTEIHLHOM
OpraHu3alliy JO0HKEH UMETh MeYaTHbIE W/WIN SJIEKTPOHHBIC 00pa3oBaTeIbHbIC U
WH(OPMAITMOHHBIE  PECYpChl, PEKOMEHJIOBAaHHBIE I  HWCIOJb30BaHUS B
00pa30BaTeNLHOM IPOIIecce, HE CTapIile MATH JIET C MOMEHTA U3/IaHus.

PexoMeH1yeMble TeuaTHble U3JJaHus 0 peain3alu o01eodpa3oBaTebHON
JTUCITUTIIMHBI TIPEJICTABIICHB B METOJIUYCCKUX PEKOMEHIAIUAX IO OpraHU3allid
oOy4eHus.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJILHOM JJUCHOUILTAHBI

KoHTposib u oueHKa pe3yJabTaTOB OCBOEHHUS 00IIe00pa3oBaTeIbHON

JTACIUATUINHBI

pPacKphIBalOTCA  4Yepe3

JUCHUAIUIMHAPHBIE  PE3YJIbTATHI,

HaIpaBJjeHHbIC HA (POPMUPOBAHUE OOIIKUX U MPOPECCHOHATBHBIX KOMIIETEHIUH 10
paszenaMm u TeMaM cojiepKaHusl yueOHOro MaTepuara.

Oo0masn
KOMIIEeTeHIIUA

Paznen/Tema

Tun oueHOYHbIX MEPONIPUATHIA

OK 01
OK 07

Pazgen 1. Kinerka —
CTPYKTYPHO-
(GpyHKIHOHAIBHAS eINHUIA
JKHBOT'0

KonrtponsHas pabora
«MoJIeKyIISIpHBI YPOBEHb
OpraHU3aIy )KUBOT0»

buonorus kak Hayka. O0rmas
XapaKTEePUCTHUKA KU3HU

3anonaHeHre TaOJIUIIbI C OTIMCAHUEM
METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAaMU U HEJAOCTAaTKaMH.
3anonnenue Tabauipl «Bkiaa yueHbIx
B pa3BUTHE OMOJIOTUN

3anonHeHne CPaBHUTEIBHOM TaOIUIIBI
CXOJZICTBA U PA3JIMYMI )KUBOT'O U HE
JKUBOTO

CrpykTypHO-()YHKITHOHAIbHAS
OpraHu3aIus KJIeTOK

OuenuBaemasi IUCKyCCHs IO BOIIpOcam
JEKLIUU

Pa3paboTka MeHTanbHON KapThl MO
KJ1acCU(UKALMU KJIETOK U UX CTPOECHUIO
Ha MPO- U SYKapUOTHUYECKUX U 110
[apCcTBaM B MUHM I'pyIIax
BrinonHenue u 3amuTa J1abopaTOpHBIX
pabor:

«CtpoeHue KJIeTKH (pacTeHus,
YKUBOTHBIE, TPUOBI) U KJIETOUHBIE
BKJIIOUEHUS (KpaxMmall, KApOTUHOUBI,
XJIOPOIIIACTBI, XPOMOTIIIACTHI )»
[TpakTnueckoe 3austue. [Ipeacrapnenue
YCTHBIX COOOIIEHUH ¢ pe3eHTalueH,
MOJITOTOBJIEHHBIX O MEPEUHIO
HCTOYHUKOB, PEKOMEHJOBAHHBIX
npernoaaBaTenemM

OK 01

CtpyKTypHO-(YHKIIMOHATIbHBIE
(bakTOpsl HACIEICTBEHHOCTH

@pOHTAIBHBIN ONPOC

Pa3paboTka rioccapus

Pemenue 3amayd Ha onpeneneHue
MOCJIEN0BATEIbHOCTH HYKJIEOTUIOB,
AMHUHOKHCIIOT B HOPME U B ClIy4ae
W3MEHEHMS MOCIeI0BaTEIbHOCTH
nykieotusios JJHK

OK 07

OOMEH BeLIECTB U

@pPOHTAIBHBIN OIIPOC




MIpEeBpaIleHHE SHEPTUU B KIETKE

3anojHeHUe CPaBHUTEIBLHOMN TaOIUIIbI
XapaKTepUCTHK TUIIOB OOMEHa
BEIIECTB

OK 01 JKW3HEHHBIN LUK KIETKH. OO6cy>xaeHne o BoIpocam JeKIHH
OK 07 Murto3. Meiio3 PazpaboTka eHThI BpeMeHU
YKU3HEHHOTO LMK
Pazpnen 2. Ctpoenue u Konrponbnas padora “CtpoeHue u
(pyHKIUM OpraHu3Ma ¢byHKIIMM opranuzma’
OK 01 Crpoenue opranuzma OueHuBaemasi JUCKYCCHUS
OK 07 Pa3paboTka MEHTaIbHON KapThI
TKaHEW, OPraHOB U CHCTEM OpPIaHOB
OpraHu3MOB (pacTeHUs, KUBOTHEIE,
YeJI0OBEK) C KPaTKOM XapaKTEepUCTUKON
ux QyHKIUN
OK 07 DopmBbl pa3MHOKEHUSA ®poHTaTBHBINA OITPOC
OpraHu3MOB 3anonHeHue TabauLbl ¢ KPaTKOM
XapaKkTepUCTHKON U ipuMepamMu hopm
Pa3MHOKEHUS OpPraHU3MOB
OK 01 OnToreHes pacTeHul, ;KkUBOTHBIX |Pa3paboTka JeHTHI BpeMeHU C
OK 07 U 4EJI0BEKa XapaKTePUCTUKOM 3TarloB OHTOI'€HE3a

OTJEJIbHOM I'PYIIION )XUBOTHBIX U
YeJIoBeKa M0 MUKPOrpyIam
Tect/onpoc

CocTaBjicHHE >KU3HEHHBIX IIUKJIOB
pacTeHuil o oraenam (MOXOBUIHBIE,
XBOILIEBUIHBIE, TATOPOTHUKOBHUIHBIE,
roJ0CEMEHHbBIE, TOKPHITOCEMEHHBIE)

3aKOHOMepHOCTI/I HaCJICa0BaHUA

Pazpabotka rioccapus
@pOHTAIBHBIN OIPOC

TecT mo Bompocam JIeKIuu
Pemenue 3agau Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICACTBCHHBIX IIPHU3HAKOB ITPU
MOHO-, I1-, TOJIMTUOPUTHOM U
AHAIM3UPYIOIIEM CKPEIMBAHUH,
COCTABJICHUE T€HOTUIINYECKHUX CXEM
CKpEIIBaHUS

CremeHHOe HaclieJOBaHNE
MIPU3HAKOB

Tect

Pa3pabotka rioccapus

Pemenue 3amayd Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICACTBECHHBIX HpI/ISHaKOB HpI/I
CIICTIJICHHOM HacJIeJOBaHHUH,
COCTABJICHUEC TCHOTUIINYCCKUX CXEM
CKpPEIIUBAaHUS

3aKOHOMEPHOCTH U3MEHYHBOCTH

Tecr.

Pemenue 3aau Ha onpeneneHue Tuna
MyTalllM P Tiepeaade
HaCJICIACTBCHHBIX HpI/I3HaKOB,




COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpPEIIUBAHUS

Paznen 3. Teopus 3Bo/110uMH

Konrponsnas pabdora “Teopernueckue
ACIIEKTHI DBOIIOINY KU3HHU Ha 3emiie”

HcTopust 3BOIIOLMOHHOTO
y4eHus. MUKpO3BOIIOLMS

®poHTaTIBHBINA OITPOC

PazpaboTka rioccapust TEpMUHOB
Pa3paboTka 1eHTHl BpeMEHU Pa3BUTHUS
HBOJIIOIMOHHOTO YYCHHS

MakposBonronus.
Bo3HukHOBEHUE U pa3BUTHE
JKU3HU Ha 3emiie

OneHuBaemasi IUCKYCCHS:
UCIIOJIb30BAaHUE ApTyMEHTOB,
OMOJIOTUYECKOI TEPMUHOJIOTHH U
CHMBOJIUKH IS JI0KAa3aTeJIbCTBA
POJICTBA OPTaHU3MOB Pa3HBIX
CHCTEMaTHYECKHUX TPYIII

Pa3paboTka neHThl BpeMEeHU
BO3HHMKHOBEHUS U Pa3BUTHS )KU3HU HA
3emie

[TpoucxoxaeHue yenoBeKa —
aHTPOIIOTEHE3

@poHTaTBHBIN OITPOC
Pa3paboTka neHThl BpeMEHU
IPOUCXOKICHUS YeIIOBEKa

Paznen 4. Dxosorus

OK 01 Okojoruyeckue GpaxTopsl U Tect 1o skonoruueckum pakTopam u

OK 07 Cpenpl )KU3HU cpesiaM KU3HU OPraHUu3MOB

OK 01 [Momynsauwms, coobmiecTna, CocraBieHue cxeM KpyroBopora

OK 07 YKOCHUCTEMBI BEIICCTB, UCIOJIB3YS MaTePUAIIbI JICKIIUN

Perienne npakTUKO-OPUEHTUPOBAHHBIX
pacUeTHBIX 33JaHUMN 110 IEPEHOCY
BEILIECTBA M DHEPTHU B IKOCUCTEMAX C
COCTaBJIEHHE TPOPHUUECKUX LIeTIeH U
nupamul OMoOMacchl ¥ SHEPIUn

OK 01 buocdepa - rmobanbHas OueHuBaemasi JUCKYCCHUS

OK 07 HKOJIOTMYECKasi CUCTEMA Tecr

OK 01 BinsiHME aHTPONIOTE€HHBIX Tect

OK 07 ¢daxTopoB Ha Ouochepy [TpakTuyeckas padora “OTxo/bl

MpOU3BOJCTBA”

OK 07 Binsnue counanbHo- OnenuBaemas IUCKycCus
HKOJIOTMYECKUX (PaKTOpPOB HA Brinonnenue nabopatopHoit paboThl Ha
3JI0pOBbE YETIOBEKA BBIOOD:

"YMcTBeHHas1 pabOTOCTIOCOOHOCTD",
"BausiHue abnoTndeckux GpakTopoB Ha
4yeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsbl)”
Pa3nes 5. buosorus B :ku3Hu | 3amuTa Kelca: IpeCcTaBIeHNE

pPE3yJbTATOB PEIICHUS KEHCOB
(BBICTYIIJIEHUE C NTPE3ECHTALUEN )

OK 01 buotexHosnoruu B Jku3Hu BelnmonHeHue kelica Ha aHaIu3

KaXxXja0ro

MH(POPMAILIUU O HAYYHBIX JOCTHKEHHIX
B 00JIaCTH F€HETUYECKUX TEXHOJIOTUH,
KJIETOYHOW MHXEHEPUH, MUILIEBBIX




OMOTEXHOJIOTHH (10 TpymIam),
MIPEJICTABICHHUE PE3YIbTATOB PEIICHHUS
KeHcoB

OK 01

[IpompbiniieHHass OMOTEXHOJIOTHS

BelnonHeHue kelica Ha aHaIu3
uHpOpMaLUU O Pa3BUTUU
IIPOMBIIIJIEHHON OMOTEXHOJIOTUH (110
rpyImmam), IpeAcTaBIeHue pe3ysibTaTOB
peLIEHHUs KEWCOB

OK 01
OK 07

ConuanbHO-3TUYECKUE ACHEKThI
OMOTEXHOJIOTHHA

BelnonHeHue kelica Ha aHaIu3
uH(popManuu 00 ITUHUECKUX aCIEeKTax
pa3BUTHS OMOTEXHOJIOTHH (110
rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
pelIeHUs KEeCOB

OK 01

broTexHOIOTHH U TEXHUYECKHE
CHCTCMBI

BreinosHenue keiica Ha aHanu3
nH(pOpMaLUU O pa3BUTUS
OMOTEXHOJIOIUi C MPUMEHEHHEM
TEXHUUYECKUX CHCTEM (TI0 Ipynnam),
IIPEJICTaBICHUE PE3YJIBTATOB PEIICHUS
KEWCOB




NudopmanuoHHo-MeTOoAMYECKOE O0ecTiedeHre TN CIIMILTMHBI

1. OcHoBHasI TUTEpaTypAa:

[lpy w3ydeHWW auCHUIUIMHBI «buWonorus» B KadecTBE OCHOBHBIX
UCTOYHUKOB  HMH(MOpMAUKM  PEKOMEHAYETCS  WCIOJb30BaTh  CIEAYIOIIYIO
JIUTEPATypy:

OcHoBHbIE HCTOYHMKH MH(OpManun

KounuecTBo 3K3eMILIAPOB

1. Spwirun B.H. buonorus : y4eOHMK u
MPAKTHUKYM JUTSI CpEeIHEero
po¢)eCCHOHAIBHOTO obpazoBanus /

B.H. Sdpeirun [u gp.]; mnon  penakuuent
B. H. SIppiruaa. —  2-¢  u3a. — Mocksa :
WznarenberBo FOpaiir, 2023. — 378 c.

OBbC HOpaiit
URL.: https://urait.ru/bcode/511618
Pexxum noctyna: no nognucke KHUTY

2 Aunpeesa, T. A. buonorus : yue6Hoe
nocooue / T.A. AunpeeBa. — Mockaa :
PUOP : UHO®PA-M, 2021. — 241 c.

OBC Znanium.com

URL:
https://znanium.com/catalog/product/1209230
Pexxnm nocryna: no noanucke KHUTY

3. O6yxoB, [I. K. buonorus: kinerku u
TKaHU : yaeOHOe 1MocoOue AJIsi CPETHEro
npodeCCHOHAIBHOr0 00pazoBanus /

. K. O6yxos, B. H. Kupunenkopa. — 3-¢
U311, nepepad. u gomn. — MocKBa :
WznatenberBo FOpaiir, 2023. — 358 c.

OBC Opaiit
URL.: https://urait.ru/bcode/516336
Pexxum nocryna: no noanucke KHUTY

B kadecTtBe MOMOJHUTENBHBIX MCTOYHUKOB HHGPOPMAIUU PEKOMEHIYETCS

MCITI0JI30BATh CJIEYIOUIYIO JIUTEPATypy:

JlonoJIHUTE/IbHbIE HCTOYHUKH
HHpopMannu

KosmmuecTBo 3K3emMLIsipoB

1.. Spsirun B.H. buosorusi. ba3zoBslii u
yriyoneHssii yposau: 10—11 kiaccsl :
y4eOHUK JJI cpeaHero obiiero oopa3oBaHus
/ B. H. Speirus [u ap.] ; mox oOreit
penakmueit B. H. SIppiruna. — 2-e u3n.,
nepepad. u gon. — Mocksa : 3naTenbcTBo
FOpaiit, 2023. — 380 c.

OBC HOpaiit
URL.: https://urait.ru/bcode/530646
Pexxnm nocrtyna: no noanucke KHUTY

2. Ilaceunuk, B. B. buonorus. 10 kiacc
(6azoBbIi ypoBeHb) : yueOHuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. PyOuoB ;
nox pen. B. B. [Taceunuka. - Mocksa :
ITpocenienue, 2023. - 223 c.

OBC Znanium.com

URL.:
https://znanium.com/catalog/product/1922236
Pexxnm nocryna: no noanucke KHUTY

3. Ilaceunuk, B. B. buomormsa. 11 xiacc
(6a30BBI  YPOBEHB) yaeOnuk / B. B.
[Taceunuk, A. A. Kamenckuii, A. M. Py6roB
[u np.] ; mox pen. B. B. Ilaceunuka. — 5-e
u3l., crep. — Mocksa : [Ipocsemenue, 2023.
—272c.

OBC Znanium.com

URL.:
https://znanium.com/catalog/product/2089931
Pexxum noctyna: mo nognucke KHUTY



https://urait.ru/bcode/511618
https://znanium.com/catalog/product/1209230
https://urait.ru/bcode/516336
https://urait.ru/bcode/530646
https://znanium.com/catalog/product/1922236
https://znanium.com/catalog/product/2089931

DJIEKTPOHHbIE HCTOYHMKH HH(POPMALIHM:
[lpy wW3y4YeHUH JUCHUIUTUHBI «BHOJIOTHS» MPEeayCMOTPEHO HCIOIb30BaAHUE
3JICKTPOHHBIX HCTOYHUKOB HH(POPMAIIHH:
1. Dnextponnsiit katanor YHUL] KHUTY: Pexum noctyna: http://ruslan.kstu.ru/
2. OBC «Jlanp»:Pesxxum nocryma: https://e.lanbook.com
3. O6pa3oBarenbHas miathopma «tOpaiit»: Pexum goctyna: https://urait.ru/
4. OBC «Znanium.comy»: Pexxum mocryma: http://znanium.com/
5. 9BC IPR SMART: Pexxum noctyma: http://www.iprbookshop.ru/
6. Hayunas anextponnast 6ubnmorexa https://elibrary.ru/



http://ruslan.kstu.ru/
https://e.lanbook.com/
https://urait.ru/
http://znanium.com/
http://www.iprbookshop.ru/
https://elibrary.ru/

		2025-04-03T13:59:00+0300
	Вахитов Марат Фердинатович




