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PaGouas nmporpamma oGmieod6pazoBarenbHol yaeOHoM quctumuabl OJ1. 01.09 buonorus
npelHa3HayeHa JUisi U3Y4eHHs OHOJIOTMM B MPOQECCHOHANBHBIX  00pa30BaTENIbHBIX
OpTraHM3aIMIX, PEATU3YIONINX 00pa30BaTeILHYIO MPOTPaAMMy CPEIHETO OOIIero oOpa3oBaHus B
mpezesiax OCBOSHHUs OCHOBHOHM mpodeccroHanbHOM oOpasoBarenbHOl mporpammbl CIIO (OIT
CIIO) na 6a3e 0CHOBHOTO O0IIET0 00pa30BaHUs MPH MOATOTOBKE CHEIIHAIUCTOB CPEIHETO 3BCHA
g cunenyanbHoctu CIIO:

18.01.27 MamuHUCT TEXHOJIOTHYECKHUX HACOCOB U KOMITPECCOPOB.

Opranuzanus-pa3paboTuukK:
locynmapctBenHOe OMOJDKETHOE TNPOPECCHOHATBHOE 00pa30BaTEIbHOE YUPEIKIACHHE
«Bousrorpanckuii ”HIYCTPUAJIBHBIA TEXHUKYM.

Pazpaborunk:  KapacéBa  E.A., npenomaBatenr ['BIIOY  «Bonrorpaackuit
WHIYCTPUATHHBIA TEXHUKYM)

Pabouast mporpamma oOmeoOpazoBatenbHoi auctumuidabel O], 01.09  Buonorus
pa3paboTaHa B COOTBETCTBHM C npukazamMu MunmnpocsenieHusi Poccun ot 18.05.2023 Ne 371
«O0 yrBepxkaeHuu (enepanbHOM  00pa30BATENBHOM  HPOrpaMMBI  CpPEIHEro  OOIIero
obpazoBanus» (3apeructpupoad B Muntocte Poccuu 12.07.2023, peructpanmonnsiii No 74228)
B peakuuu ot 19.03.2024 r.; ot 03.07.2024 r. Ne 464 «O BHeceHUM U3MEHEHUMH B (e/iepalIbHbIC
rOCy/IapCTBEHHBIC 00pa30BaTeIbHBIC CTAHIAPTHI CPEIHEr0 MPOPECCHOHATBLHOTO 00pa30BaHUS
(3apeructpupoBan B Muntocte Poccun 09.08.2024, peructpaunonusii Ne 79088); ot
09.10.2024 Ne 704 «O BHeceHMHM M3MEHEHMH B HEKOTOpble IpHKa3bl MUHHUCTEPCTBA
npocBemienust Poccuiickoit  ®expepanuu, Kacawomuecs (QeaepaibHbIX  00pa30oBaTENbHBIX
IporpaMM HadalbHOTO 00mero oOpa3oBaHUs, OCHOBHOTO OOMIEr0 0O0pa30BaHUS M CPEIHETO
obmero obpazoBaHus» (3apeructpupoBad B Muntocte Poccuun 11.02.2025, peructparoHHBINA
No 81220), mpukazom MunoOpaayku Poccunm ot 17.05.2012 Ne 413 «OO6 yrBepxkIeHUH
denepanbHOTO  TOCYAApCTBEHHOTO  00Opa3oBaTeNbHOTO  CTaHAapTa  CpeaHero  oOmiero
obpazoBanus» (3apeructpupoad B Muntocte Poccuu 07.06.2012, peructparnmonnsiii Ne 24480)
B peaakuuu ot 27.12.2023 r.

PabGouas mporpamma paszpaboTaHa C y4yeTOM NpUMEpPHOW paboyeil mporpaMmsl
o0mieo0pa3oBaTeabHON MUCHUILUIUHBI «buonorus» mias mpodeccuoHambHBIX 00pa30oBaTeNbHBIX
opraHuzaiuii, yreepxaEHHoi Ha 3acenanuu [lemarormyeckoro coera ®I'BOY JIITO UPIIO,
npotokois Ne 13 ot «29» cents6ps 2022 r.

PEKOMEIJIOBAHA Ha sacenaduu  NpeIMeTHON  (UHEIOBOH) KOMHCUHH NHMHYSCHHY
TEXHONOrMEH, OECTREHHOND MHTAHKA H CCTCCTREHHOHAYTHRIX THCIHNTTHE
- - gl a IS AV HE e
[Mpotokon Me F ot £ &7 202571
[lpence aTens NpeaMeTHe (UMEIOBOH) KOMHCCHH — XHMHMCCKHN TeXHOI0rHN, ofmecTsennono
MHATAIHA H ECTECTBCHHOHAYSHRIX JIHCIHTLTHII
ras y Y
Fiets " LI [laTona e b4 2
MOJITHC NaTa

OIMOBPEHA Ha sacemadnyn METOIHYLCKOTD COBCTA

[IpoTorom Ne a1 ) 2025t

HauanLuuk otaena yueduo-MeTogeckol paboTel

T s 2. B. Crpyx Tr s Al
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1. OBIIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YYEFHOU JUCIHUAIIJIMHBI OJ1. 01.09 BHOJIOT sl

1.1. MecTo AucuMILNINHBI B CTPYKTYpPe OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMBbI:

VYyeOnass  nucuuiuinHa — «buonorus» SBIIAETCA  O0s3aTeNbHONM  YacThiO
o0mieo0pa3oBaTeabHOr0  y4eOHOro LHMKJIA OCHOBHOM 00pa3oBaTeNbHOM MporpamMmbl B
cootBercTBUU ¢ ®I'OC mo mpodeccrnn  18.01.27 MammHUCT TEXHOJIOTHYECKUX HACOCOB U
KOMIIPECCOPOB.

1.2. llean u niiaHupyemMble pe3yabTaThbl OCBOCHHS AUCIHUIIIMHBI:

1.2.1 Heau (ucuMmInHbI:

Copep:xanue mporpaMmMbl 00111€00pa3oBaTeNbHON AUCIUILTHHBI «bHOTIOTHs» HallpaBIeHO
Ha JIOCTH>KEHHUE CIIETYIOIINX IIeNeH:

— chopMupoBaTh MOHMMAaHUE CTPOEHMs, MHOrooOpa3us U OCOOCHHOCTEH >KHMBBIX
CHCTEM pAa3HOrO YyPOBHS OpraHW3alM{, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHYECKUX
IPOIIECCOB | SBJICHHUI B OKPY)KAIOIIEH cpefie, eJTOCTHON Hay9IHOW KapTHHBI MUPa, B3aHMOCBSI3U
¥ B3aMMO33aBHCUMOCTH €CTECTBEHHBIX HAYK;

—  Ppa3BUTh YMEHHs ONPEAEIATh KUBbIE OOBEKTHI B MPUPOJIE; IPOBOIUTH HAOIIOACHUS
3a 9KOCHCTEMaMM JUId  BBIABICHHUS €CTECTBEHHBIX M AHTPOIOTEHHBIX  H3MEHEHWH,
UHTEPIPETUPOBATEH PE3YJIbTAThl HAOIIOICHUH,

—  copmupoBaTh HaBBIKU MIPOBEACHUS MPOCTEUIINX OMOJIOTHYECKUX
AKCIIEPUMEHTAJIbHBIX HCCIICIOBAHUNM C COONIOJIEHUEM TIpaBUl OE€30MacHOTO OOpalieHus ¢
00BEKTaMU ¥ 000PYIOBaHHEM;

— Ppa3BUTh YMEHHS UCIOIB30BaTh HMH(OPMAIMIO OHOJOTHMYECKOTO XapakTepa u3
pa3IMYHBIX HCTOYHUKOB;

— chopMupoBaTh yMEHHUS NPOrHO3UPOBATH IOCIEACTBUS CBOEH JEATENBHOCTH IO
OTHOILEHHUIO K OKpYXarolel cpene, COOCTBEHHOMY 30pOBbI0; OOOCHOBBIBATH U COOJIOAATH
Mephbl POPUIAKTUKY 3a001€BaHUH.

— chopMupoBaTh NOHMMaHHME 3HAYUMOCTH JOCTHKEHUN OHMONOrMYecKOM HayKh H
TEXHOJIOTUI B MPAKTHYECKOW JIEATEILHOCTH YeJIOBEKA, PAa3BUTHH COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTUH.

1.2.2. Ilnanupyemblie pe3yabTAaThl OCBOEHHUS 00111e00pa30BaTeJIbHOM JUCUMUILIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO
Oco0oe 3HaueHue nucUUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K.



HauMeHnoBanmue u Kojg

I[Inanupyemble pe3yJibTaThbl

KOMIeTEeHIUH Oo6mue JucuumInHapHbIe

OK 01. BriOupats | B yacTu Tpy10BOro BOCIIMTAHUSI: - cOPMUPOBAHHOCTH 3HAHUN O MECTE U POJI OMOJIOTUU B CUCTEME

CIOCOOBl pelIeHHus 3a/1ad | - TOTOBHOCTh K TPYAY, OCO3HAHUE IEHHOCTH | HAYYHOTO 3HAHUSA; (YHKIMOHAIBHOM TPAMOTHOCTH YEJIOBEKa JUIs

npodeccnoHanbHOM MacTepcTBa, TpYy10Jito0ue; pelIeHUS KU3HEHHBIX POOIIeM;

NesITeNIbHOCTH - TOTOBHOCTh K aKTHBHOW JI€ATENBHOCTH | -  CHOPMHUPOBAHHOCTH  YMEHHUS  PACKpbIBaTh  COJAEpKaHHE

MIPUMEHUTEIHHO K | TEXHOJIOTUYECKOM u COLIMAJILHOM | OCHOBOIIOJIAraIONINX OMOJIOTUYECKUX TEPMUHOB U MOHSTUMN: JKU3Hb,

pa3IMYHbIM KOHTEKCTaM HAIpPaBJIEHHOCTH, CIOCOOHOCTh WMHUIIMUPOBATH, | KJIETKA, TKAaHb, OPraH, OPraHW3M, BHJ, MOMYJSIUS, YKOCHCTEMA,
IUIAHUPOBaTh M  CAaMOCTOSATENBHO BBINOJHATH | OMomeHo3, Ouocdepa; merabonmm3m  (0OMEH  BEmIECTB U
TaKylo JIeITeIbHOCTB; MpEeBpallleHHe SHEPIruH), TOMEOCTa3 (CaMOperyssius), OMoCuHTE3
- UHTEpEC K Pa3IUYHBIM cdepam | Oenka, CTPYKTypHAs OpraHM3AlMs KUBBIX CHUCTEM, JTUCKPETHOCTD,
po(heCcCHOHATTLHOM e TCIIbHOCTH, caMOperyJisLus, CaMOBOCHPOU3BEICHUE (periponykiusi),
OBnanenue YHHUBEPCATbHBIMU y4eOHBIMU | HACJIEICTBEHHOCTh, HM3MEHYHMBOCTh, JHEPrO3aBUCHUMOCTh, POCT H

MO3HABATEJIbHBIMHU JEHCTBUSIMH:

a) 0a30BbBIC JJOTHYECKHE JICHCTBHS:
dbopMynupoBath u
aKTyallu3upoBaTh MpoOieMy, paccMaTpuBaTh €€

- CaMOCTOATCIIBHO

BCECTOPOHHC;
- YCTaHaBJ'II/IBaTI) CYHICCTBCHHBIﬁ HpI/ISHaK NN
OCHOBAHUA IJId CpaBHeHI/ISI, KJ'IaCCI/I(l)I/IKaHI/II/I nu
000011IeHNS;

- OmpenensaTh UENH JeATeNbHOCTH, 3aJaBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

- BBIABIATH 3aKOHOMEPHOCTH U TPOTHUBOpPEUHsS B
paccMaTpUBaEMBIX SIBICHUSX;

- BHOCHUTH KOppeKTI/IBI)I B JCATCIbHOCTD,
OOCHUBATh COOTBETCTBUC pesyanaTOB OeJIsaM,
OLCHHUBATH pI/ICKI/I HOCJ'IC)ICTBI/II\/’I JACATCIIBHOCTH,

- paSBI/IBaTI) MBIIIJICHUC

KpCaTuBHOC npu

Pa3BUTHC, YPOBHECBAA OpraHU3alusdg;

- copMHUPOBAaHHOCTH ~ yMEHHMsS  PAaCKpbIBaTh  COJEpXKaHUE
OCHOBOIIOJIArAIOLIMX OMOJIOTUYECKUX TEOPHH U THIIOTE3: KJIETOYHOM,
XPOMOCOMHOM, MYTAllMOHHOM, 3BOJIOLMOHHOM, IPOUCXOXKIECHUS
KU3HU U YEJIOBEKa;

- ¢(OpMHUPOBAHHOCTh YMEHHUSI DPACKPBHIBATh OCHOBOIIOJIAraIOIINe
Ouosnorudyeckue 3akoHbl U 3akoHoMepHoctd (I Menpens, T.
Moprana, H.. BaBunora, O. I'ekkens, ®@. Mrwomnepa, K. bapa),
I'PaHULbI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

- IpUOOpPETEHHE OIBITA IPUMEHEHHSI OCHOBHBIX METOJI0B HAYYHOT'O
MO3HAHUS, UCMOJIb3YEMbIX B OHMOJIOTUM: HAOJIOJCHUS W OINUCAHUSA
JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OPTaHU3aLUN U IPOBEACHUS
OHMOJOTMYECKOTr0 SKCIIEPUMEHTA, BBIIBUKEHUS THIIOTE3, BBISBICHUS
3aBUCHUMOCTH MEXAY HCCIENYEMBbIMU BEIMYMHAMHU, OOBSCHEHUS
MOJIYYEHHBIX pPE3yIbTaTOB U  (OPMYIUPOBAHUSA
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUH, TEOPUI U 3aKOHOB;

BBEIBOJIOB C




peLHeHI/II/I KN3HCHHBIX HpOGJIGM

0) 0a30BbIC UCCIACAOBATEIILCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIbCKON
U TPOEKTHOH  JESITEeIbHOCTH,
paspereHus mpoodieM;

HaBbIKaMH

- BBISBJIATH IPUYMHHO-CIICICTBEHHBIE CBSI3U U
aKTyaJII/I3I/IpOBaTb 3aL[atIy, BBIABHUI'aTb FI/IHOTe3y cec
peLHGHI/ISI, HaxXOIUTh apFYMCHTBI JJIA
JI0Ka3aTejIbCTBA CBOMX YTBEPXKJICHUH, 3a]aBaTh
[apaMeTpbl U KPUTEPUU PEILCHUS;

- aHAIM3HUPOBATh TOJYYCHHBIC B XOJE PELICHUS
3a7aull Pe3yNbTaThl, KPUTUYECKH OICHUBATh HX
JOCTOBEPHOCTh, IPOTHO3UPOBAThH H3MCHEHHE B
HOBBIX YCJIOBHSX;

- YMETh MEPEHOCHTD 3HAHUS B [MO3HABATEIBHYIO H
HpaKTI/I‘IeCKYIO O6J13_CTI/I KUBHECACATCIIBHOCTH,

- yMETb MHTErPUPOBATh 3HAHUA W3 Pa3HBIX
MPEIMETHBIX 00IacTel;

- BBIIBUT'AaTh HOBBIC niaeu, HpCI[J'IaFaTI)
OPUTHHAIBLHBIC TIOJIXO/IbI U PEIICHUS;

- CIIOCOOHOCTD

ux HUCITIOJb30BaHUA B

MMO3HaBaTEILHOM 1 COIlHAIbHOMN IMPAKTHUKE

- C(i)OpMI/IpOBaHHOCTB YMCHUS BBIACIIATH CYHICCTBCHHBIC IPU3HAKU

BUPYCOB, KJIETOK IPOKApHUOT M OSYKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX ~ OPraHM3MOB, BHJIOB, OHOI€OLIEHO30B U
9KOCHCTEM; OCOOCHHOCTH IpOLEcCOB OOMEHa BeLeCTB U

IMpCBpalICHUA SHCPIrUuu B KIICTKC, (1)OTOCI/IHT€33, IIJI1aCTUHYCCKOI'O M

JHEPreTUYeCKOro  OOMEHa, XEMOCHHTEe3a, MHTO03a, Melo3a,
OIJIOAOTBOPCHUS, PA3BUTHA W PA3SMHOXKCHUSA, HWHIAWBUAYAJIBHOI'O
pa3BUTHS OpraHm3Ma (OHTOreHe3a), OOphOBI 3a CYIIECTBOBaHUE,
€CTECTBEHHOTO O0TOOpa, BUA000pa3oBaHUs, MPHUCIIOCOOICHHOCTH
OpTraHnu3MoOB K CpCe O6HTaHI/I$I, BJINSAHUA KOMIIOHCHTOB 3KOCUCTEM,
AHTPOIIOTEHHBIX W3MEHEHHUH B HSKOCHCTEMAaX CBOCH MECTHOCTH,
KpPYroBOpOTa BEIIECTB M MIPEBpallieHHe YHeprun B Ouochepe;

- c(OpPMHPOBAHHOCTh YMCHHS pelIaTh OWOJIOTHYECKUE 3a/lauH,
COCTABJISATh TCHOTHUIIMYECKUE CXEMbI CKPCIIMBAaHUS IS Pa3HBIX
THUIIOB HACJICJIOBaHUS MIPU3HAKOB Y OPTaHU3MOB, COCTABIISATh CXEMbI
IepeHoca BCHICCTB M OSHCPIruM B DSKOCHCTCMaAX (IIGHI/I IUuTaHus;d,

MIUIIEBIE CETH).

HUcnons3oBaTh
COBPEMEHHBIE

WHTEPIpETaIuN
uHpopManuy,
MH(pOPMAaILIMOHHbIE
TEXHOJIOTUU
BBITOJIHEHUS

B 006macTi IEeHHOCTH HAYYHOTO TIO3HAHMS:
- c(hOpMUPOBAHHOCTH
COOTBETCTBYIOIIETO

MHPOBO33PEHHI,
COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKd U OOIIECTBEHHON MpPaKTHUKH,
OCHOBAHHOT'O Jaore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO0 MecTa B

HOJUKYJIBTYPHOM MHUDPE;

Ha

- COBCPUHICHCTBOBAHUC SI3BIKOBOM U UMTATEIbCKOM

- copMUpPOBAaHHOCTP ~ YMEHHUM  KPUTUYECKH  OIICHUBATH

nHpOpMALMIO  OMOJOTMYECKOTO  COJACpPXKAHMSA,  BKIHOYAIOLIYIO
NCCBAOHAYYHBIC 3HAHUA M3 Pa3JIMYHBIX HCTOYHHUKOB (Cpejj[CTBa
MaccoBoi  HMHQOpMaIHH,
MHTEPIPETUPOBATH ATHUYECKUE
UCCIIeIOBAaHU B OMOJIOTHH,
paccmarpuBarh rio0anbHbIe

¢dbopmupoBaTh

HAy4YHO-TIOMYJISIPHBIE ~ MaTepuabl);

ACIICKThI COBPCMCHHBIX
MCIHMIINHC, 6I/IOTCXHOJ'IOFI/II/I;
OKOJOTHYCCKHUEC Hp06JICMBI
IO OTHOIICHHIO K

COBpPCMCHHOCTH, HUM
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npodeccnoHabHOMI
JeSATEIIBHOCTH

KYJBTYpBl KaK CPEICTBAa B3aUMOJICHCTBUS MEXKIY
JFOIBMU ¥ TIO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOU MIEATEeNHLHOCTH,
TOTOBHOCTh ~ OCYIIECTBIISITh ~ HPOEKTHYIO U
HCCIIEZI0BATEIbCKYIO JeSITEIIbHOCTD
WHJIMBHIYyaJIHO U B TPYIIIIE;

OBnanenue YHHUBEPCAIbHBIMU yueOHBIMU
MIO3HABATEIbHBIMU ACHCTBUSMHU:

B) pabota ¢ nHpopMaIuei:

- BJIaJICTh HABBIKAMH TOJYYCHUs UHPOPMALUHU W3
UCTOYHHKOB pPAa3HbIX THUIIOB, CAaMOCTOSATEIHLHO
OCYILIECTBIISATH IOMCK, aHAJIH3, CUCTEMATU3AIHIO U
UHTEPIIPETalnio0 HHPOPMAMH PA3IUYHBIX BHUIOB
u (opm npeacrasieHus;

- co3/1aBaTh TEKCTHl B PA3IMYHBIX (opMaTax C
y4eTOM Ha3HaYeHHs WHPOPMALUU U IIEIEBOU
ayQUTOpUH, BHIOMpas ONTHUMAJbHYIO (Qopmy
NPECTABICHNS U BU3yaTH3alUH;

- OIEHHMBATh JIOCTOBEPHOCTH, JIETHTUMHOCTb
uHpOpMalLlUK, €€ COOTBETCTBUE IIPABOBBIM U
MOpaJIbHO-ITUYECKUM HOpMaM;

- HCHOJb30BaTh CPEACTBA HH(POPMALMOHHBIX U
KOMMYHHUKAIIUOHHBIX TEXHOJIOTUHl B pELIeHUN
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpPraHW3alMOHHBIX  33a7ad €  COOJIOZCHUEM
TpeGoBaHUI OPTOHOMUKH, TEXHHUKH
0e30MacHOCTH, TUTHEHbI, pecypcocOepeKeHus,
OpaBOBBIX M JTUYECKMX  HOPM,  HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BIIQJICTh HABBIKAMU PACIIO3HABAHUS W 3aIIUTHI

COOCTBEHHYIO MMO3HUIIUIO;

- chOpPMUPOBAHHOCTH ~ YMEHHH  CO3[aBaTh  COOCTBEHHBIC
NUCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE OHOJIOTHYECKOM
uH(GOpPMaIlMU U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH
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uHpopManuy, WHPOPMALMOHHON Oe30macHOCTH

JINYHOCTH,
OK 04. - TOTOBHOCTh K CaMOPAa3BUTHIO, | - IPUOOPETEHNE OMbITA IPUMEHEHHUSI OCHOBHBIX METOJIOB HAyYHOTO
OddexTuBHO CaMOCTOATCILPHOCTH U CaMOOIIPECICICHUIO; MO3HAHMS, UCIIOJIb3YEeMbIX B OMOJOTHU: HAOIIOACHUS M OMHCAHUS
B3aUMO/ICHCTBOBATh H | -OBJAACHUC HaBbIKaMH y4€OHO- | JKMBBIX CHCTEM, IIPOLIECCOB U SBJICHHUI; OPraHU3AIMH U TIPOBEICHHS

paboTaTh B KOJUICKTUBE U
KOMaH/1e

HCCIIEIOBATENIbCKOM, IMPOEKTHOM M COLMAIbHOMN
JIeSATEIbHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMU JCUCTBUSIMU:

0) coBMeCTHAs JCITCILHOCTD:

- TOHUMaThb M HCIOJNB30BAaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHJIUBUyaIbHOU pabOTHI;

- NpPUHUMATh IeU COBMECTHOH JeATeIbHOCTH,
OpPraHU30BBIBATH U KOOPJUHUPOBATH IEHCTBUS 110
€€ IOCTHJKCHHUIO: COCTABIIATh IUIAH JICHCTBHI,
pacnpenenars  poJM  C  YYETOM  MHEHUU
YYaCTHUKOB OOCYXJaTh Pe3yJbTaThl COBMECTHOM
paboThl;

- KOOpPAMHHUPOBATh U BBHINONHATH paboTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYILIECTBIIATb MO3UTUBHOE CTPATETHUYECKOE
MOBEJICHUE B PA3IUYHBIX CHUTYAIUAX, MPOSBISATH
TBOPYECTBO " BOOOpakeHue, OBITh
WHUIUATUBHBIM

OBnazeHne yHHUBEPCAIBHBIMU PETYISTUBHBIMU
JEUCTBUSIMU:

') IpUHSITHE CeOs U JPYTUX JIFOICH:

- TOpUHUMATh MOTUBBI U apryMEHTBl JPYTUX
JIOJIeN TP aHAJIU3€ Pe3yJIbTaTOB JAEATEIbHOCTH;

OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBH)KEHUS THIIOTE3, BBISIBICHUS
3aBHUCUMOCTH MEXIY HCCIEIyeMbIMU BEIMYMHAMH, OOBICHEHHS
MOJyYCHHBIX Ppe3yabTaToB H  (OPMYIMPOBAHUS BBIBOJOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUHN, TECOPUN U 3aKOHOB
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- IpU3HABaTh CBOE MPABO M MPaBO APYTUX JtOEH
Ha OIIHOKH;

- pa3BHBaTh CIIOCOOHOCTh IIOHMMATh MHUpP C
MO3UIUH JIPYTOro YEJIOBEKa;

OK 07. CopneiicTBOBaThL

COXpaHEHHIO
OKpYy>Karolen cpensl,
pecypcocOepexeHHIo,
IPUMEHATh 3HaHUA 00
U3MCHEHHUH KJIMMaTa,
NPUHIUIBL  OEPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO IEHCTBOBATH
B Ype3BbIUAHBIX
CUTYaIUAX

B o6mnacTy 5K0510rn4eckoro BOCIUTAHUA:

- ¢(hOpMUPOBAHHOCTH 3KOJIOTMYECKON KYIBTYPHI,
IIOHUMAHUEC BJIHUAHUA COLHAJIBHO-3KOHOMMUYCCKUX
[IPOLECCOB IIPUPOJHOM U
COLIMAJIBHOM  CpeJbl,

Ha COCTOSAHHUC

OCO3HAaHHE TJI0OATBLHOTO
XapaxkTepa dKOJIOTHYECKUX MpooIieM;

- MJAHUPOBAaHUE M OCYILECTBICHHE NEHCTBUI B
OKpYXKarollle cpele Ha OCHOBE 3HAaHMsS Iienei
YCTOHYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUSATHE JCHCTBHUM, NPUHOCSIIINX
BpEJl OKPYKAIOIIEH CpeJe;

- yYMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIE
9KOJIOTUYCCKUE MOCICACTBUA MPCANPHUHUMACMbBIX

JIEMCTBUM, IPEAOTBPAILATD UX;

- pacmipeHuc OIIbITa ACATCIIBHOCTH
9KOJIOTHYECKOH HAIIpaBJICHHOCTU;
- OBJIaICHHUC HaBBIKaMH yqe6H0-

HCCIIEIOBATENILCKOM, IMPOEKTHOM M COLMAIbHOMN
JIeITEeIILHOCTH,

c(OPMHPOBAHHOCTb YMEHUS NMPUMEHAThH MOJyYEHHbIE 3HAHUS Ui
00BsICHEHUS! OMOJIOTHUECKUX TPOLIECCOB U SIBICHUH, ISl IPUHATHS
NIPAaKTUYECKUX PEIICHUWA B IIOBCEJHEBHOM JKU3HU C LEJBIO
obecrieyeHuss  0E30MIACHOCTH 3JI0POBbS
OKPYXAIOUIUX JIFofiell, COOIOAEHHsI 3J0pOBOro obOpa3a KH3HH,
HOPM IPaMOTHOIO IOBEJIEHHS B OKPYXKAIOIIEW NPUPOJHOM Cpene;

NOCTW)KEHUU

CBOETO0 3J0pOBbS U

IIOHUMMAaHUuC HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA
COBpCMeHHOﬁ OMOJOrUM M OHOTEXHOJOIUN U1 paiuoOHaJIbHOI'O

IMPpHUPOIOITIOJIb30BAHUA




2. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILIMHBI

2.1. O6beM yueOHOI TUCIUNJIMHBI M BH/IbI Y4e0HOIH padoThI

Bup yueOHoit paboTnbl O0bem B yacax

O0bem 00pa3zoBaTe/IbHOM NMPOrpaMMbl y4eOHOM TUCIUTIIIHHbI 72
OcHoOBHOE co/lep:KaHue 70

BT. 4.

TEOPETUICCKOE O0yUeHUE 28
[PaKTUYECKUE 3aHATUSA 42
CamocTosTenbHas paboTta -
[TpomexyTouHas aTTectanus (3a4eT) 2




2.2. TemaTuyeckuii JIaH U copep:xanue ydyeoHoi gucuuniaunsl O/l 01.09 BUOJIOT'US

Konapl
KOMIIeTeHIUI U
JIMYHOCTHBIX
pe3ysibTaToB’,
HanMeHOBAHMe TeM ConeprkaHue y4e0HOT0 MaTepHaaa H (JOpMbI OPraHU3ALNH 1eATeTbHOCTH OoBbem (bopMHpOBANHIO
o0y4arommxcs B Yacax
KOTOPBIX
crnocodcTByeT
3JeMeHT
MPOrpaMMbl
1 2 3 4
Paznea I KieTka — cTpYKTYPHO-DYHKIIMOHAJIBHAS €IMHUIIA ;KHBOTO 50
Tema 1.1. OcHoBHoOe cojep:kaHHe Y4eOHOIr0 MaTepuaJa 2
Bbuonorus xak Hayka JlekuunonHoe 3aHaTHe 1. bronorns xak Hayka. CBS3b OHOJNOTHH C IPYTHMH HayKaMH: OK 02
ouoxumust, Omo¢pusnka, OMoHMKa, reHoreorpadus u ap. Pomp u mecto Omomoruu B
(OpMHpPOBaHNHM COBPEMEHHOW HAyYHOW KapTHHBI MHpa. 3HaUCHHE OMOJIOTHYECKHX
3HaHui. Micropust Ononoruu. 3HaueHUe IIUTOIOTUH JJISl Pa3BUTHsL OMOJIOTHU M TIO3HAHUS
PUPOIBI. METOIBI ITUTOIOTHH: MUKPOCKOIIHS, XpoMarorpadus, 3eKTpodopes, MEeTo I
MEUEHBIX aTOMOB, TUuddepeHIranbHoe HeHTpH(YTrHpOBaHKE, KYIbTYpa KIETOK
Tema 1.2. OcHOBHOE cojiep:KaHNe Y4eOHOro Marepuaja 2
OO6mas JleknuonHoe 3ausitue 2. PasHooOpaszue OuocucreMm. OpraHuzaiysi OHOJOTHYECKHX OK 06

XapaKTePUCTHKA JKU3HH

CcHCTEM. YPOBHHM OpPTaHU3alMA OMOCHUCTEM: MOJIEKYJSIPHO-TEHETUIYECKHA, OpTaHOUTHO-
KJIETOYHBIMH, OpraHu3MEHHbIH, MOMYJISILITUIOHHO-BU/I0BOH, 3KOCUCTEMHBIN
(buoreoneHoTHUeCKuit), Onochepusiit. Hayku, n3ydaroriie 61MoIorn4eckue 00beKThl Ha
Pa3HBIX YPOBHSAX OpraHM3anuu >KuU3HU. OOIas XapaKTepUCTHKA >XH3HH, CBOWCTBA
KUBBIX cUcTeM. [Iporecchl, MpoucXoasaIue B OHOCUCTEMAaX.
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Tema 1.3. OcHOBHOe coJep:kaHHe YU4eOHOro MaTepHaJia 8

buonornuecku Baxkusie | JlekunmonHoe 3anaTHe 3. XMMHYECKHH COCTaB KIeTKH. HeopraHudeckue BelecTBa 2 OK 02
XHMMHECKHC KIIETKH, X Ononornmdeckas ponb. OpraHMYecKHe BeIlecTBa KIETKU. buonormdaeckne
COCMHEHUS

noyumepsl. benkn. Ctpykrypa u pyHKIHH O€IK0oBOH Monekyisl. @epMEHTHI, TPUHIIAI
ux aedcTBua. YrieBonsl. buomornueckne ¢pyHKImu yriaeBomoB. Jlumuasr. OOmmmii miaH
crpoenus. ['mapodmisHO-runpodoOHble  cBolcTBa. Kiaccudukaums — JIUNUAOB.
Bbuonornueckue pynkunu mununoB. AT®. Ctpoenue mosekynsl AT®. buonornueckne

¢ynkn ATO.

B ToM 4ncie npakTHYeCKHX 3aHATHIA 6
JlaGopaTopunass paGora Ne 1. «Pomp OenKkoB, yIIIEBOJOB W XHPOB B OpPraHU3ME 2
YETOBEKa».

BurtamMuHbl 1 OHOJIOTMYECKH AKTHBHBIC NOOABKM, WX 3HAUYEHHWE B JKU3HHM OpPraHH3Ma
YeJIoBeKa. | UIo- M aBUTaMHHO3BI HX MOCIEACTBH. [IpencTaBineHne yCTHBIX COOOIIeHIH
C Ipe3eHTalueld, TMOATOTOBICHHBIX II0 MEPEYHI0 HCTOYHHUKOB, PEKOMEHIOBAaHHBIX
IIpernoiaBaTesieM. OK 02
JladopaTopnasi pa6ora Ne 2. “Omnpenenenve ButamuHa C B MPOAYKTaxX MATAHUS 2
[ToaroToBka BapHaHTOB OMbITa, HAONIOAECHHE 32 KAa4eCTBEHHBIMH PEaKIUSIMH,
3anojiHeHue — paboyel  TaOMMLBI, HMHTEpHpeTanus  HaOJIOJAaeMbIX  SBJICHUIA,
(hopMynHpOBaHHE BHIBOAOB.

JlagopaTopuas padora Ne 3. ««['unpoduinbHO-THIPODOOHBIE CBOMCTBA JIUITHIOBY 2
[loaroroBka BapHaHTOB ONbBITA, HAONIOAEHHE W3MEHEHHS PacTBOPUMOCTH JIMITHJIOB,
3anojHeHne  paboded  TaOMMIBI,  WHTEpHNpeTanus  HaOJMIONAeMbIX  SBJIICHHH,
(OopMyITHpPOBaHHE BHIBOZOBY.

Tema 1.4. OcHOBHOe cojiep:kaHue Y4eOHOr0 MaTepuaJia 8
CrpykrypHo- Jlekunonnoe 3ansatue 4. «Knerounas teopus (T. [sann, M. llneiinen, P. Bupxos)». 2 OK 02, OK 06, OK
yHKIHOHATBHAS OCHOBHBIC ~ TIOJIOKEHHSI ~COBPEMEHHOH  KICTOYHOW  TEOpuH. THIBl  KIETOK: 07

Opranu3anus KJICTOK JyKapHOTHUYECKass W TIpoKapuoThudeckas. CpaBHHUTEIbHAS XapaKTEPUCTHKA KIETOK
9YKapHOT (PacTUTEIHHOM, )KUBOTHOH, IpuOHOIT). CTpOCHHE MPOKAPHOTHUECKON KIETKH.
OCo0eHHOCTH CTPOEHHUS TeTepOTPOPHON U aBTOTPO(GHON MPOKAPHOTUUECKHX KJIETOK.
CrpoeHue 1ra3MaTHUeCKOH MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IUIa3MaTHYECKYIO
MeMOpaHy: TTaCCUBHBIA M aKTHBHBIA. JHIOIUTO3: MUHOIUTO3, (aronuTo3. DK30MHUTO3.
O6omouka win KineroyHas cTeHKa. CTpykTypa W (QYHKIOUHM KJIETOYHOW CTEHKH
pacteHuii, rpuboB.
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B Tom uncie MPAKTUYCCKUX 3aHATHI

JlaGopatopuas pa6ora Ne 4. «CtpoeHne KIeTKH (pacTeHHS, >KUBOTHBIC, TPHOBI) U
KJICTOYHbIEC BKITIOYCHUS (KpaxMall, KAPOTHHOUABI, XJIOPOIIIACTHI, XPOMOILIACTHI))
[TpuoOpereHue ombiTa MPUMEHEHHST TEXHUKW MHKPOCKOITUPOBAHMS IPU BBHIIOJIHEHUN
naboparopHelx pabot. [loaroroBka MHKpoIpenapaTtoB, HaOJIOAEHHE C IOMOIIBIO
MUKpPOCKOIIA, BBISBICHUE Pa3IUYMi MEXIy H3ydaeMbIMH OOBEKTaMH, MHTEpIpeTalus
HaOJII0JaeMbIX SIBIICHHH, (POPMYJIMPOBaHHE BHIBOJIOB.

JladopaTopnas pa6ora Ne 5. «{uronnazma. [{uto3oms. Lutockener».
OnHoMeMOpaHHBIE OpPTaHOWIBI KICTKH: 3HAomIasMmarndeckas ceth (OIIC), ammapar
lonmpmxu, TH30COMBI, TEPOKCHCOMBI, BaKyOJH PAacTHUTENbHBIX KiIeToK. CTpoeHwe u
(GyHKIMH OgHOMEMOpPaHHBIX OpraHonaoB KieTku. Kmetounsrit cok. Typrop.
JladopaTopHasi padora Ne 6. [lonyaBTOHOMHBIE OPTaHOUIBI KJIETKU: MUTOXOHIPHH,
IUIACTUABL: XJIOPOIIACTBI, XPOMOIUIACTHI, JICHKOIJIACTBI, UX CTPOCHUE U (YHKLMH.
SInepHsblil anmapar KieTkH, cTpoeHue U GpyHkunu. HemeMOpaHHbIE OpraHOUABI KIICTKH:
pUOOCOMBI, MHUKPOTPYOOUKH, KICTOYHBIN 1EeHTp. OpraHoU/bl JABWKCHUSA: PECHHUYKU H
xryTiky. CTpoeHue v GYHKIIMH HeMeMOpaHHBIX OPTaHOM10B KIIETKH.

OK 02

Tema 1.5. OcHoBHoOe coep:kaHue Y4eOHOr0 MaTepuaJa
CrpykTypHO- JlekuuonHoe 3ansatue 5 CTpoeHHE XpPOMOCOM. XPOMOCOMHBEIH HabOp KIETOK, OK 02, OK 06, OK
byHKumonabHEE TOMOJIOTHYHBIE ¥ HETOMOJIOTHYHbBIE XPOMOCOMBI, TaIlIONIHBI M AWUIUIOWAHBIA Habop. 07
Hacng);cKTTB(Z:I;II;OCTM Hyxneunossie kucnotsl. JHK 1 PHK. Ctpoenue HykiaenHoBbIX kucnot. HykineoTuasl.
B ToM yncie npakTHYECKUX 3aHATHI
JladopaTopHasi pa6ora Ne 7. Pemenue 3a7a4 Ha OmpejiesieHHe MOCIeI0BATeIbHOCTH
HYKJICOTH/IOB.
Jladopatopuas padora Ne 8. Ctpykrypa JJHK — nBoiinas cnipans. MecToHaxoxXaeHUe OK 02
u omonormyeckne pynkmmm JJHK. JTHK-skcmepruza. Buger PHK. ®@ynknun PHK B
KJIETKE.
JlabopatopHasi padora Ne 9. KommnemeHTapHble a30THCTblE OCHOBaHUs. IIpaBuiio
Yapradda.
Tema 1.6. OcHOBHOe cojiep:KaHNe YUeOHOIr0 MaTepuaja
[poueccel marpuunoro | Jlekuuonnoe 3ausirue 6. Matpuunsii cuares JJHK — perumukarus. TIpuHmunms OK 02, OK 06, OK
CUHTE3a 07

perummkarnyu JJTHK. Mexanusm permmukanuun JITHK. Penapanust JTIHK (mopemnnexatvuBHas,
mocTperviekaTuBHas). Peakiuu MaTpu9aHOTO CHHTe3a. [IpHHIMT KOMIUIEMEHTApPHOCTH B
peakuusax MarpuuHoro cuHte3a. [JHK u rensl. ['eHernyeckuil KoJ, €ro CBOMWCTBa.
Tpanckpunuuss — Martpuusblii cunte3 PHK. Tpancnaums u e€ srtamsl. YcinoBus
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ouocunTe3a Oenka. Ctpoenue T-PHK u xomupoBanuwe amuHOKHCIOT. Poib pubocom B
6uocuHTe3e OenKa.

Tema 1.7. OcHOBHOe coJep:kaHHe Y4eOHOro MaTepHaJia
Heknerounsle popmbl | JlekuuonHoe 3amsthe 7. Bupychl — HEKJIETOYHbIE (GOPMBI JKM3HH U OOJIHIaTHBIC OK 02, OK 06, OK
KHM3HH napa3utel. CTpOEHHE MPOCTHIX M CIIOKHBIX BHPYCOB, PETPOBHPYCOB, OakTeprogaros. 07

Kusuennsrit muxn JIHK-comepkamux BupycoB, PHK-cogepxammx Bupycos,
6axreprodaros. BUY, rematur genosexa.
Bakrepun. O0mas xapakrepuctuka. [IoHITHE mTaMM.
B ToM 4ncIie npakTHYECKUX 3aHATUH
JlaGoparopnas padora Ne 10. «BupycHble u OakTepuaibHbie 3aboneBanusy. O6mue OK 02
NPUHLIUIBL  WUCITIONBb30BAaHMS JICKAPCTBEHHBIX BellecTB. OCOOEHHOCTH NPUMEHEHHMS
AQHTUOMOTHKOB.
Jlagopatopuas padora Ne 11. IlpencraBieHue YCTHBIX COOOIIEHHN C Mpe3eHTAIHEH, OK 02
MOJTOTOBJICHHBIX TI0 NIEPEYHI0 HCTOYHUKOB, PEKOMEHIOBAHHBIX IIPETIOIaBATEIICM.
JlaGopaTopuas paGora Ne 12. Bupycrs! u OakTepuu: CXOACTBA M Pa3IAIHs.

Tema 1.8. OcHoBHOe cojiep:KaHNe Y4eOHOIr0 MaTepuaja

OOMEH BEIIECTB U
npeBpalleHue SHSPTUH
B KJIIETKE

JleknuonHoe 3aHaTHEe 8. AcCCUMWIAUMS M JUCCUMIISIIUS — JBE CTOPOHBI
MeTabou3Ma.

Tunbel oOMeHa BelIeCTB: aBTOTPO(MHBINA M TeTepOTPOdHBIA, adpOOHBIH U aHAIPOOHBIH.
OHepreTudeckoe obecrieueHne KieTku: npespamienne AT® B 0OMEHHBIX Ipoleccax.
depMeHTAaTHBHBIN XapakTep peakIiii KICTOYHOTo MeTaboIr3Ma.

OK 02, OK 06, OK
07

B ToM uncJie npakTHYECKUX 3aHATUH

JladopaTopHasi pa6ora Ne 13. TlepBuuHbIi CUHTE3 OPraHUYECKUX BELIECTB B KIIETKE.
[Tmactuueckuii o6meH. DorocuHTe3. XeMOCHHTE3. AHA’IPOOHBIM SHEPreTHYeCKUH
oOMeH. AHa’poOHble OpraHu3Mbl. bposkeHue, aBTOTPOQHBIH U I'eTepOTPOPHBIA THIT
MUTaHUSA. AHa’pOOHBIE MMKPOOPTaHM3MBI KaK OOBEKTH OHOTEXHOJOTMH. OTaIlbl
9HEpPreTUYecKoro oOMeHa.

OK 02, OK 06, OK
07

JladopaTopHasi padora Ne 14. T'nukonus. buonoruueckoe okucieHUe, WIH KIETOYHOE
JIbIXaHHe

Tema 1.9. XKuzHeHHb1i
LMK KIIETKU. MHTO3.
Meiio3

OcHoBHoOe coep:kaHue Y4eOHOr0 MaTepuaJa

Jlekuunonnoe 3ansitue 9. KietouHslli muki, ero mepuoasl u peryisinus. Ileproms

OK 02, OK 06, OK

nHTepda3sl ux ocodbeHHocTH. Anddepennuanys KIeTKA U apecT KIETOYHOTO UK. 07
B ToM yHciIe npakTHYECKUX 3aHATHI
JladopaTtopnasi padora Ne 15. Jlenenme knerkn — wmuto3. CTagum MHTO3a H OK 02

IpoucxoAsamue IMpoueccChl. KapI/IOKI/IH€3 n THUTOKHHES. buonornueckoe 3HaucHHE
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MHUTO3a.

JlaGopaTtopnas pa6ora Ne 16. Meiio3 — penykuuoHHoe neneHue kieTku. Cranuu 2 OK 02
Melro3a. Melo3 — 0CHOBa IOJIOBOTO pa3MHOXkeHHs. [loBeneHne XpoMocoM B MeHO3€.
Kpoccunrosep. buonornueckuii cmbica Meitoza. Dddextsl Meiioza. Meiioz B
XKHU3HEHHOM IIUKJIE OPTaHU3MOB.

Pazgea Il. Ctpoenue u GpyHKIHH OPraHu3Ma 20
Tema 2.1. OcHOBHOE coJep:KaHHe Y4eOHOro MaTepHaJia 8
Crpoenue opranusMa | Jlekuuonnoe 3anarue 10. OnHOKIETOUHBIE OpraHM3Mbl. KONOHHANBHBIE OPTAHU3MBI. 2 OK 02, OK 06, OK
MHOroOKI€TOYHbIE OpPraHu3Mbl. B3anMOCBSA3b 4YacTel MHOTOKJIETOYHOI'O OpraHu3Ma. 07

Oynkusa. Opradbl ¥ CHCTEMBI OpraHoB. AmmapaTsl opraHoB. ['omeocTa3 opranmsma u
€r0 NOAJEP KaHNE B MTPOIIECCE XKUZHECSITENbHOCTH.

B ToM unc/ie NpaKTHYECKUX 3aHATHH 6
JladopatopHasi pa6ora Ne 17. Teopusi KIOHaIbHO-CEIEKTUBHOIO WUMMyHHTeTa II. 2 OK 02, OK 06, OK
Opnuxa, U.M. MeunukoBa. MHpekunonHsie 3a00ieBaHus ¥ dmuieMus. Baxuelime 07

SMUIEMHH B UCTOPUHU YEJIOBEYECTBA. BakIMHAIM KaK MPO(QUIAKTHKA HHPCKIIMOHHBIX
3a00JIEBaHUI.

[IpencraBneHue YCTHBIX COOOIICHHUI ¢ MPe3eHTAIUCH, MOArOTOBICHHBIX MO IMEPEUHIO
HMCTOYHUKOB, PEKOMEHJOBAHHBIX MPETOIaBATEIIEM.

JladopaTopHasi pa6ora Ne 18. OyHKIMOHANBHAS CUCTEMa OpPraHOB. TKaHU PacTEHHIA. 2 OK 02, OK 06, OK
TkaHu >KMBOTHBIX M dYenoBeka. OpraHel pacTeHuit. OpraHbl M CHCTEMbI OpPraHOB 07

JKMBOTHBIX U YEJIOBEKA. 3HAYCHUE OMOPbI, [BIKCHUS, MUTAHUS, JABIXaHUS, TPAHCIIOPTa
BEIIIECTB, BBIICIICHHS, 3alIUThI. 3HAYCHHE TPOSBICHHS PA3IPAKUMOCTH U PETYJIISIIIHU.

Jladopatopnasi paGora Ne 19. “Crpoenue opraHusmMa” Ha OpHUMEpPE OpraHuzMa 2 OK 02
YyeloBeKa. TKaHM, OpraHbl W CHCTEMBl OpraHOB pAacTeHWH W  >KHBOTHBIX
paccMaTpHBaroTCcsi 0030pHO.

Tema 2.2. OcHOBHOe coJep:kaHMe Y4eOHOro MaTepHaJa 4
DOopMEI pa3MHOKEHHS | JleknuonHoe 3aHsiTHe 11. MOpMbI Pa3MHOKEHHs OpraHH3MOB. becrosnoe M Mmonosoe 2 OK 02
OpraHu3MoB pa3MHOXeHHe. Busr Oecroioro pa3sMHOKEHUS: IPOCTOE ACTICHE HaIBOE, TOYKOBAaHUE,

Pa3sMHOKEHHE CIIOpaMHM, BEre€TaTHBHOE Pa3MHOKEHHE, (parMeHTanus, KIOHHPOBAHHUE.
ITonoBoe pa3MHOXEHUE.

B Tom uncie NMPAKTUHYCCKUX 3aHATHH 2

JladopaTopHasi padora Ne 20. “DopMbl pa3sMHOKECHHS OPTaHU3MOB W3ydaeTcs OK 02
yOIyOJICHHO Ha MpUMepe OpraHu3Ma 4elloBeka. PasMHOXKEHHMe pacTeHUil U )KHBOTHBIX
paccMaTpHBarOTCs 0030PHO.

Tema 2.3. OcHOBHOE coJep:kaHHe Y4eOHOro MaTepHaJia 4
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Onrorenes )xMBOTHBIX U | JlekunonHoe 3amsirme 12. 'ameroreHes y >kMBOTHBIX. CriepMaTroreHe3 W OOTICHE3. 2 OK 07,
geJoBeKa CtpoeHue moJjoBbIX KiIeToK. OMIog0TBOpeHNe U SMOPHOHAIBHOE Pa3BUTHE )KUBOTHBIX.
[TapTenorenes. OmOpuorenes (Ha npuMepe JanueTHuka). Craauu sMOproreHesa.
B ToM 4nciie NpaKTHYeCKUX 3aHATHIA
JlaGoparopnasi pa6ora Ne 21. Poct u pasBurHe >KMBOTHBIX. IlocTOMOpHOHAIIBHBIH 2 OK 07
nepuoza. [Ipsimoe n Henpsimoe pa3Burue. Pa3Burie ¢ MeTaMopo3oM y 6€CIIO3BOHOYHBIX
1 TI03BOHOYHBIX XHMBOTHBIX. CTaguM MOCTIMOPHOHAIBHOTO PAa3BHTHS y XHBOTHBIX U
4yenoBeKa. llepronsl OHTOTEHE3a 4ENOBEeKa. bBHONOrHYecKoe CTapeHHEe U CMEPTh.
I'eponTonorus.
Tema 2.4. OcHOBHOE coJep:KaHHe Y4eOHOr0 MaTepHaJia 2
Ontorenes pactenuit | Jlekuumonnoe 3amsitue 13. Tamerodur u crmopodur. PasMHOXKeHWE W pa3BUTHE OK 02, OK 06, OK
Bozopocieil. PasMHOKeHUE U pa3BUTHE CIIOPOBBIX pacTeHUU. Pa3MHOXKeHNE U pa3BUTHE 07
ceMeHHBIX pacTteHuil. Poct. Ilepuonpl oHTOreHE3a pacTeHUI.
Tema 2.5. OcHoBHBIE | OCHOBHOE cojiep:KaHHe Y4eOHOT0 MaTepHajia 2
MMOHSATHS T€HETUKU JlekunonHoe 3ansaTHe 14. ['eHeTHKa KaKk HayKa O HACICACTBEHHOCTH W M3MEHUYUBOCTH OK 02, OK 06, OK
oprann3MoB. OCHOBHBIC T€HETHUIECKUE MOHATHS M CUMBOJBL. ['eH. I'eHoTHI. DeHOoTHII. 07
AnnenpHble TeHBl. AJIBTEPHATUBHBIE NpHU3HAKU. JIOMUHAHTHBIH U PELECCUBHBIN
npusHakd. ['omosurora u rereposurora. Uncras muaus. ['mopuasl. OCHOBHBIE METOIBI
TeHETHKHU: THOPUA0IOTHIECKUH, IUTOIOTHIECKUE, MOJIEKYJISIPHO-TEHETHYECKHE.
IIpomexxyTouHast KoHTpoib nony4eHHbIX 3HAHUM U YMEHHUH. 2
aTTecTays
(muddepeHpPOBaHHBIN
3a4er)
Bcero: 72
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2. YCJIOBUSI PEAJIMBAIIAN IPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHDBI

3.1. MaTepuajibHO-TEXHHYeCKOe obecredeHue

Jlyia peanuzanuy OporpamMmbl AUCHUILTUHBI JOKHBI ObITh MPEIYCMOTPEHBI CIEAYIONINE
CHelMallbHbIe TOMEIIEHHUS: Haauuue yuyeOHoro kaOuHera «['yMaHUTapHBIX U COIMAJIbHBIX
muctuminey. [lomemienne kabuHeTa JOKHO COOTBETCTBOBATh TpebOoBaHusiM CaHUTapHO-
anueMUoIornYeckux npabmwil 1 HopMatuBoB (CanlluH 2.4.2 No 178—02): ocHaIeHO THIOBBIM
o0opyIOBaHMEM, B TOM YHCIIE CIHEIHATU3UPOBAHHON y4ueOHOW MeOenbl0 M CpeacTBaMu
oOydeHus, HEOOXOAUMBIMU I  BBIMOJTHCHHUS TPeOOBAaHUH K YPOBHIO  IMOATOTOBKHU
o0yyJarouuxcs.

OobopynoBanue y4eOHOT0 KaOuHeTA:
— TMOCaJI0YHbIE MeCTa MO KOJIHYECTBY 00YJarOIINXCS;
— pabouee MeCTO mpenoaaBaTels.

TexHuyeckue cpeacTBa 00yUeHHsI:

— KOMITBIOTEP C JIMIEH3MOHHBIM MPOTPAMMHBIM 00€CTICYCHUEM;

—  MYJIbTUMENNA;

—  TPOEKTOP.

OO0opynoBaHne MacTepCcKoOil 1 pado4YnX MeCT MACTePCKO:
HuTepakTUBHAs 1I0CKA, KOMIIBIOTEPHBIE CTOJIBI U CTYJIbSI.
OobopynoBanue JadopaTopuy U pado4nx MecT J1a00paATOPHH:

—  MHKPOCKOIIBI,

—  CEeKyHIOMeEp;

— TOHOMETp;

— naboparopHas nocyza (mpoOUpKu, NOJICTAaBKU JIJIsl HPOOUPOK, MUHIIETHI, TIECOK, CTYIKH C
NECTUKAMU, IPEIMETHbIE ¥ TOKPOBHBIE CTEKJA, CTEKISIHHbIE AJIOYKH, MTPErapoBalIbHbIE
UTJIbl, QUIBTpOBaNbHAs Oymara (cajageTku), CTakaHbl);

O TUIEPTOHUYECKHH pacTBOP XJIOPHJA HATPHUS;

—  3%-Hblit pacTBOp MEPOKCHAA BOIOPOJIA;

— pacTBOp oJa B HOAUCTOM KaJlUu;

—  TJHIEPHH;

— KIIyOHU KapTodens;

— JIACT DJI0JIeH KaHaJCKOM;

—  TUIOJ pOWHBI OOBIKHOBEHHOM (pSIOWHBI UM TOMATA);

— JIyK pen4arblid;

— Ppa3BeJCHHBIE B BOJIE IPOAOKH.

3.2. UuopmannoHHOe o0ecniedeHre peaju3aluu NpPOorpaMmMbl

Jlig peanuzanuu MporpaMMbl OMOIMOTEUHBIH (QOHJ 00pa3oBaTeNbHON OpraHu3aluu
JIOJDKEH MMETh TeYaTHBIC W/WJIH YJIEKTPOHHBIE 00pa3oBaTebHbIe U HHPOPMAIIMOHHBIE PECYPCHI,
pexomenioBanHble ®YMO 11 MCoIb30BaHUS B 00pa30BaTeIbHOM IpoIIecce, He CTaplie MATH
neT ¢ MoMmeHTa m3gaHus. llpm ¢opmupoBanuu OubmmoreyHoro ¢oHma 00pa30BaATEIHHOM
opraHuzaieil BbIOMpaeTcsi HE MEHee OJHOr0 M3JaHHsA U3 MEPEYUCICHHBIX HUXKE MEeYaTHBIX
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U3JIaHUH ¥ (WJIK) 3JIEKTPOHHBIX U3/IaHUN B KAUeCTBE OCHOBHOT'O, IIPHU 3TOM CIIHCOK, MOXKET OBbITh

JOITIOJIHCH HOBBIMH U3JJaHUAMU.

3.2.1 OcHOBHBIC NEYATHLIEC H3IAHUSA
1. CuBornazoB B. U., Araponosa U. b., 3axaposa E. T. buonorus. O6mas 6uonorus: 6a30BbIit

ypoBenb, 10—11 kmacc. — Mocksa, Jpoda, 2022, 179 c.

3.2.2. lonoJHUTEIbHbIE HCTOYHUKH
1. bensies . K., demmmun .M., Ky3ueniosa JI.H. u np. buonorus (6a3oBe1ii ypoBens). 10 knacc.

—Mockaa, [Ipocsemenue, 2023, 267 C.

2. Nonnesa A.1O. buosnorus. Beck mkonbHBIN Kype B cxemax W Tabnumax. — Mocksa, [poda,

2023, 118 c.

3. Jlykatkun A. C., Pyuun A. b., Cunaesa T. b. u np. buonorusi ¢ ocHoBaM# 3KOJIOTHH: YIEOHUK

JUTSL CTYJI. yUpeKIeHH BbIcil. oOpa3oBaHus. — Mocksa, [Ipocsemenue, 2022, 198 c.

4. MamonroB C. I'., 3axapos B. b., KoznoBa T. A. buonorus: yueOHUK Uit CTYI. YUpexaeHUN

BhIcI. 00pa3oBaHus (OakanaBpuar). — MockBa, [IpocBemenue, 2023, 177 c.

5. Huxurtunckas T. B. buonorus: xkapmansslii cipaBouHuk. — Mocksa, Jlpoda, 2021, 201 c.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

KonrTpoas wu

OLCHKa PE3YJILTAaTOB OCBOCHHA

OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

00111e00pa30BaTeIbHON  JTUCIIUILUIMHBI

PAaCKpPBIBAKOTCA YCPE3 AUCHUIINIMHAPHBIC PE3YyJIbTAThI, HAIIPABJIICHHBIC HA (1)OpMI/Ip0BaHI/Ie O6II.[I/IX

u HpO(beCCHOHaHBHBIX KOMIIETEHIIUH 11O pa3aciiaM U TCMaM COACPIKAHUA yqe6Hor0 MaTrepuaia.

Oo0masn Pazgen/Tema THun oeHOYHBIX MEPONPUATHI
KOMIIETCHIUSA
Pazgen 1. Kierka — KonrponsHas pabora
CTPYKTYPHO- «MoeKyIspHbII YPOBEHb
(pyHKIHMOHAJBHAS eINHUIA OpraHHu3aIiH )KUBOT0»
JKHBOT0
OK 02 buonorus xak Hayka. O061ias 3anonHenne TabIHUIBI C OMUCAHUEM
XapaKTEPUCTHKA JKU3HU METOJI0OB MUKPOCKOIIMPOBAHUS C UX
JTOCTOMHCTBaMH M HEJJOCTaTKaMHU.
3anonHenue Tabauipl «Bkiaa yueHbsIx
B pa3BUTHE OUOIOTHI
3anonHeHne CPaBHUTEIbHOU TaOIUIIBI
CXOJICTBA U Pa3INYUi )KMUBOTO U HE
JKUBOTO
OK 01 CrpykTypHO-QyHKIMOHAIBbHA |OleHHBaeMas TUCKyCCUs 0 BOIIPOCaM
OK 02 OpraHu3alus KJIETOK JICKIIUU
OK 04 PazpaboTka MEHTaIbHOM KapThl IO

KJ'IaCCI/I(bI/IKaL[I/II/I KJICTOK U UX CTPOCHUIO
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Ha MPO- U IYKapUOTHUYECKUX U 110
LIapCTBaM B MUHM I'PyMIax
Beinonnenue u 3amura 1ab0paTOpHbIX
pabor:

«CtpoeHue KIeTKu (pacTeHus,
JKUBOTHbIE, TPUOBI) U KIETOUHbIE
BKJIIOUEHUS (KpaxMmai, KapOTUHOUBI,
XJIOPOIUIACTBI, XPOMOILIACTHI)»
ITpakTnueckoe 3anstue. [Ipeacrasnenue
YCTHBIX COOOIIEHUH ¢ IPE3EHTALUEN,
HOJrOTOBJIEHHBIX 10 MIEPEYHIO
HCTOYHUKOB, PEKOMEH/JOBaHHBIX
IpernojiaBaTeaem

OK 01
OK 02

CtpykTypHO-(DYHKIIMOHATILHBIE
(bakTOpbI HACTIEACTBEHHOCTH

OpoHTANBHBINA ONPOC

Pa3pabotka rioccapus

Pewienue 3anau Ha onpeneneHue
MOCJIEN0BATEIbHOCTH HYKJIEOTUOB,
AMUHOKHCIIOT B HOPME U B ClIy4ae
M3MEHEHMUS MTOCIEA0BATEIbHOCTH
HykieotuioB JJHK

OK 02

OOMeH BELIECTB U
MIPEBPAIICHUE YHEPTUU B KIICTKE

@pPOHTAIBHBIN ONPOC

3anojHeHUe CPAaBHUTEIBLHOMN TaOINIIbI
XapaKTepUCTHK TUIIOB 0OMEeHa
BEIIIECTB

OK 02
OK 04

JKM3HEHHBIA UK KIETKH.
Muro3. Meiio3

OO6cy>xaeHue o BoIpocam JeKIHH
PazpaboTka JIeHTbl BpeMeHU
JKU3HEHHOTO LMK

Pa3nen 2. Ctpoenue u
(yHKIUHM OpraHu3Ma

KonTtponsHas pabdora “Ctpoenue u
¢byHKLIMU opranusma’

OK 02
OK 04

CrpoeHne opranusma

OnenuBaemas TUCKyccus

Pa3zpaboTka MEHTabHON KapThl
TKaHEH, OPraHoOB U CUCTEM OPraHOB
OpPraHu3MOB (pacTeHMsl, )KUBOTHBIE,
YEJIOBEK) C KPaTKOW XapaKTepUCTHKOM
X QyHKIAN

OK 02

@opMBI pa3MHOKEHUS
OpraHU3MOB

@pOHTAIBHBIN ONPOC

3anonHeHue TabauIbl ¢ KpaTKou
XapaKTepUCTUKON U mpuMepamu Gopm
Pa3MHOKCHHWA OpTraHN3MOB

OK 02
OK 04

OHTOreHe3 pacTeHU, J)KUBOTHBIX
U YeJIOBeKa

Pa3paboTtka 1eHTHI BpeMEHHU C
XapaKTEPUCTUKON ITAllOB OHTOT€HE3a
OTZEJILHOM I'PYIIION JKUBOTHBIX U
4eJI0BEKA II0 MUKPOTpYIIIaM
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Tect/onpoc

CocraBiieHHE )KU3HCHHBIX [TUKJIOB
pacTeHuii mo otaenam (MOXOBHUIHBIE,
XBOIIEBUIHBIC, TATIOPOTHUKOBHU/IHBIE,
r'OJIOCEMEHHBIE, TOKPHITOCEMEHHBIC)

OK 02
OK 04

3aKOHOMepHOCTI/I HacJICaJ0BaHUA

Pa3pabotka rioccapus
@poHTaIBHBIN OITPOC

Tect 1o Bompocam JIeKIUH
Pemenue 3agau Ha onpeneneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU
MOHO-, JTU-, TIOJIATHOPUIHOM U
aHAIM3UPYIOIIEM CKPEIIMBAaHUU,
COCTaBJICHUE T€HOTUIIUYECKUX CXEM
CKpELIMBAHUS

OK 01
OK 02

CI_ICHJ'IGHHOG HaCJICAJOBaHUC
IIPHU3HAKOB

Tect

PazpaboTtka rioccapus

Pemenue 3aiayu Ha onpeneneHue
BEPOATHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB MPHU
CICIUICHHOM HaCIICAOBaHHH,
COCTaBJICHIE TEHOTHITHYCCKIX CXEM
CKpEIIMBaHUS

OK 01
OK 02
OK 04

3aKOHOMEPHOCTU U3MEHYMBOCTH

Tecr.

Pewenue 3amxau Ha onpeneneHue Tuna
MYyTalHUU IIPHU TIepeaade
HACJIEICTBEHHBIX IIPU3HAKOB,
COCTaBJICHHE TEHOTHITMUECKUX CXEM
CKpEIIBaHUSI

Pa3nen 3. Teopusi 3Bo/1Iounu

KonrtponsHas pabdora “Teopernyeckue
ACIIEKTHI SBOJIIOIHUY KU3HU Ha 3eMie”’

OK 02
OK 04

Hcropust 3BOIFOLIMOHHOTO
y4eHHs. MUKPO3BOIIOLMS

@pPOHTAIBHBIN ONPOC

Pa3paboTka rioccapus TEpMHUHOB
Pa3paboTka 1€eHTHI BpeMEHU pa3BUTUS
HBOJIIOIMOHHOTO YYEHUS

OK 02
OK 04

Makpo3Bostronus.
Bo3HukHOBEHME U pa3BUTHE
JKA3HU HA 3eMiie

OneHnBaemasi TUCKYCCHSL:
UCIIOJIb30BaHUE APTyMEHTOB,
OMOJIOTNYECKOI TEPMUHOIOTHH U
CHUMBOJIMKH JUIS JIOKA3aTeIbCTBA
POJICTBAa OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII

Pa3paboTka neHTHl BpeMeHH
BO3HHUKHOBCHUA U PA3BUTHUA ) KU3HU HA
3emie
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OK 02 IIpoucxoxacHue yeaoBeKa — @pPOHTAIBHBIN ONIPOC

OK 04 AHTPOIOT€HE3 Pa3paboTka neHThI BpeMeH!
MIPOUCXOXKICHUS YeJIOBEKa

Paznea 4. dxosorus

OK 01 Dxosiorudeckue GakTopsl U TecT mo skoornueckuM GakTopam 1

OK 02 Cpelbl )KU3HU cpeziaM KU3HU OPraHUu3MOB

OK 07

OK 01 [Tonynsamms, coobimecTna, CocraBieHue cxeM KpyroBopoTa

OK 02 AKOCHCTEMBI BEIIIECTB, UCIIOJIb3YsI MaTEpUAIIbI

OK 07 JIEKIUH
Pelenre nmpakTUKO-OpUEHTUPOBAHHBIX
pacyeTHBIX 3aJJaHUM 110 IIEPEHOCY
BELIECTBA U SHEPTUH B 3KOCUCTEMAX C
cocTaBlieHHE TPOPHUUECKUX IIeTel u
nUpaMul OMOMACChl U SDHEPTUU

OK 01 buocdepa - rmodanpHas OueHuBaemasi JUCKyCCUs

OK 02 JKOJIOTMYECKAs] CUCTEMA Tect

OK 07

OK 01 BisiHue aHTpOIOreHHbIX Tect

OK 02 dakTopoB Ha Ouochepy [TpakTuueckas pabota “OTx0mabI

OK 04 MPOU3BOACTBA”

OK 07

OK 02 BimsHue counansHo- OueHuBaemasi UCKYCCHUs

OK 04 HKOJIOTHYECKUX (PaKTOPOB Ha Brimonnenue nabopaTopHoit paboThl Ha

OK 07 3/I0pOBbE YETIOBEKA BBIOOD:
"VMcTBeHHast pabOTOCTIOCOOHOCTD",
"Brniusiaue abuotudyeckux (GakTopoB Ha
YeJIoBeKa (HU3KUE U BHICOKHE
Temneparypsl)”

Pa3nen 5. Buosorus B ;ku3Hu  |3aluTa Kekca: NpecTaBlIeHNe

pEe3yIbTaTOB pEUICHUs KECOB
(BBICTYIUIEHHUE C TIPe3eHTalNEN )

OK 01 buorexHonoruu B ;xU3Hu BrinonHeHue keiica Ha aHanu3

OK 02 KaKJI0ro UH(OPMALIUU O HAYYHBIX JOCTHKEHHUIX

OK 04 B 00J1aCTH I'€HETHYECKUX TEXHOJIOTHH,
KJIETOYHOW MHXKEHEPUH, MUIIEBBIX
OMOTEXHOJOTUH (IO Irpynmnam),
MIpeJICTaBJICHHUE PE3YIbTATOB PEIICHUS
KEMCoB

OK 01 [TpombinenHast GuorexHosorusi |BeimonHeHue keiica Ha aHAIN3

OK 02 MH(pOpMaLUU O pa3BUTUHU

OK 04 MPOMBIIIJIEHHON OMOTEXHOJIOTUH (TI0

rpyImnam), IpeAcTaBiIeHne pe3yibTaTOB
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pELIEHHUs KEWCOB

OK 01 CounanbHO-3THYECKHUE aclieKThl | BblnonHeHune kelica Ha aHAIN3

OK 02 OMOTEXHOJIOTUI uHpOpMaLKU 00 STHUECKUX ACTIEKTax

OK 04 pa3BUTHUS OMOTEXHOJIOTHH (I10
rpymnmnam), IpeJcTaBlIeHue pe3yIbTaToB
pelIeHus KecoB

OK 01 buotexHosnoruu u Texunyeckue |BrinmosHeHue keiica Ha aHAU3

OK 02 CHCTEMBI nH(pOpMaIU 0 pa3BUTHUSA

OK 04 OMOTEXHOJIOTHI C MPUMEHEHHEM

TEXHUYECKUX CUCTEM (10 TpyIIam),
MPEJICTABJICHUE PE3YIbTATOB PEIICHUS
KEWCOB




