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Pabouas nporpamma yueOnoi aucturuaasl O/l 12 buonorus pazpabotana Ha OCHOBE:

-  @enepanbHOTO TOCYJAPCTBEHHOI'O 00pa30BaTEIbHOIO CTAaHAAPTa CPEAHEro  OOIIero
obpazoBanus (nanee ®I'OC COO), yTBepkIEHHOTrO MpUKa3oM MuHHCTEpPCTBA 00pa30BaHMs M HAYKH
P® or 17 mast 2012 roga Ne 413 ¢ u3menenussMu 1 fonodHeHusMu ot 29 nexadbps 2014 r., 31 nexabps
2015 1., 29 urons 2017 r., 12.08.2022 r. [Tpuka3 Ne732; 18.05.2022

- ®enepanbHOro rocyapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAAPTAa CPEAHETO
npodeccuonansHoro oopazosanus (naee @I'OC CIIO) mo npodeccun 08.01.27 Mactep
OO0IIEeCTPOUTENBHBIX PadOT;

- ®enepanbHO 00pa3oBaTENbHON IPOrpamMMbl cpeaHero oodiiero odpazoanus (manee —DOII
COO), yrBepxknennoi [Ipukazom Mmunuctepcrsa npocsemenus PO or 18.05.2023 r. Ne 370;

- ®enepanbHON pabouelt mporpammel 1o yueoHo aucuuniauie O/1.12 buonorus;

- Paboueit nporpammel Bociutanus ['BITOY MO UTTpuC;

- YyeOHoro 1uiaHa no npodeccuu;

- ¢ yuerom IlpumepHoil mporpammsl o01IeoOpa3oBaTeabHON ydueOHOM mucuumuabl OJ].12
buonorus ms npodeccnoHanbHBIX 00pa3oBaTeNbHBIX opranuzanuii (PekomennoBannoit ®I'bOY 10
WucetutyT pasButus npodeccuoHanbHoro odpazoBanus» (OI'BOY «UPIIO»), yTBepxkaeHHON Ha
3acemanun  CoBeTa 10 OIGHKE COJEpXAHHMS ¥ KauecTBa TPUMEPHBIX pabodMx MporpaMm

0011e00pa30BaTeNbHOTO U coUabHO-TyManuTapHoro 1ukioB CIIO, ITporokon Ne 14 ot 30 HOsIOpst
2022 1.).

Asnsercs gacteio OIIOII mo mpodeccuu 08.01.27 Mactep 001mecTpOUTETEHBIX padOT

PazpaboTumk:
NBanosa ['anmmaa HukonaeBHa, mpenogaBaTeIb XUMUHW BBICIIICH KBATM(DUKAITMOHHOM KaTETOPUH

Paccmotpena u ono6pena na 3aceganuu LK
[TpoTokon Ne 9
oT «28» mas 2024 r.

[Ipeacenarens ALK




COJIEP’KAHUE

MMACIIOPT TIPOT' PAMMBI YYEBHOM JUCHUATLIAHBI
CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCITATLIAHBI

YCJIOBHSI  PEAJIM3AIIMM  ITPOI'PAMMBI
YYEBHOU U CHUIIJINHBI

KOHTPOJIb W OLEHKA PE3YJbTATOB
OCBOEHUAYYEBHOU JUCLHUIIJINHBI



1. IACIIOPT IPOT' PAMMBI YUEBHOM JUCHUTLJINHBI
1.1. MecTo aucuMIuInHbI B CTPYKTYpe o0pa3oBartenbHoii nporpammsel CIIO

OomeobpazoBarenpHas qucuuiumaa OJ1.12 buonorus uzyyaercs Ha 6a30BOM ypOBHE B
001eo0pa3oBaTeIbHOM UKIIE Y4€OHOTO TIaHa OCHOBHOW PO(ecCHOHATBHON 00pa3oBaTeIbHON
MIPOTrpaMMBbI TIOATOTOBKU KBATM(UIIMPOBaHHKIX pabounx, ciyxammx (OITOIT IITKPC) Ha 6a3e
OCHOBHOTO 0011ero oopazosanus 1o npogeccun 08.01.27 Macrtep o0miecTpOUTENBFHBIX padoT.

Tpynoemkocts auctuiuinasl O/].12 buonorus Ha 6a30BoM ypoBHE cocTaBiseT 53 vaca.

[IpodeccnonanbHO-OpUEHTUPOBAHHOE COJIEP’KAHUE peaTu3yeTcs B MPHUKIAJHOM MOJIyJie
(paznen 5 “buonorus B kU3HKU) AJIs BCeX Mpodeccuil Ha MaTepuase KelcoB, CBSI3aHHBIX C aHATTU30M
“H(pOpMAIIUK O Pa3BUTUU U TPUMEHEHUU OMOTEXHOJIOTUH MO OTpaciisiM Oyayiiei mpodeccroHanbHOM
nesTenpHOCTH oOydaromuxcs. Kpome Toro, mnpodeccnoHaabHO-OPUEHTHPOBAHHOE —COJEpKaHHE
YUYUTBIBAETCS B pazjaene 4 “OKojorus’ MpU BHIMOJHEHUM JAO0OPATOPHBIX W MPAKTUYECKUX padoT,
CBSI3aHHBIX ¢ Oyy1iei mpodeccuoHaIbHOM NeATeTbHOCTRI0 00YUYaOIIUXC .

1.2. Heau 1 miiaHupyemMblie pe3yabTAThl 0CBOCHUS AUCHHUILIUHBI:

Heab: QopMupoBaHue Yy CTYACHTOB TMPEJACTABICHUS O CTPYKTYPHO-(QYHKITMOHATILHOM
OpTraHM3aIUH J)KUBBIX CHCTEM PAa3HOTO paHra Kak OCHOBBI MIPUHSATHUS PEIICHUH B OTHOIMIECHUH 00BHEKTOB
YKUBOU MPUPOIBI U B IPOU3BOJICTBEHHBIX CUTYAITHAX.

3apaum:

1) chopmupoBaTh MOHMMAaHUE CTPOCHHUS, MHOT000Pa3Hst U 0COOEHHOCTEH JKMBBIX CHCTEM Pa3HOTO
YPOBHS OpraHM3alliM, 3aKOHOMEPHOCTEH MpOTEeKaHWs OMOJIOrMYECKUX IMPOLECCOB U SBJICHUN B
OKpY>Kalolllel cpeje, LEeJIOCTHOM HAaydYHOW KapTHHBI MHUpPa, B3aMMOCBS3M W B3aMMO3aBHUCHMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS OIpPENEeNsATh XUBbIE OOBEKTHl B MPHUPOJE; MPOBOAUTH HAOIIOJCHHS 3a
9KOCHCTEMaMHU JUIsl BBISIBJICHHUS €CTECTBEHHBIX M AQHTPOIOICHHBIX H3MEHEHHH, HMHTEePIpPEeTUPOBATH
pe3yNbTaThl HAOIIOICHUH,

3) copmupoBaTh HABBIKM MPOBEACHHS MPOCTEHIINX OMOJIOTMYECKUX SKCIEPUMEHTAIbHBIX
UCCIIeIOBaHMM ¢ cOOMI0IeHrEeM MpaBuil 0€30IacHOro oOpalleHus ¢ 00beKTaMH U 000pyA0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh HH(OPMALMIO OMOJOTHYECKOrO0 XapakTepa W3 pa3iIHuHBIX
HUCTOYHUKOB;

5) chopMupoBaTh yMEHHUS MPOTHO3UPOBATH MOCIEACTBHSI CBOCH EATEIHHOCTH MO OTHOIICHUIO K
OKpY’Karolel cpene, COOCTBEHHOMY 370POBbIO; OOOCHOBBIBATh U COONIONATH MEPbl MPOPUIAKTHKU
3a00JICBaHUMN.

6) chopmupoBaTh MOHUMAHUE 3HAYMMOCTHU JOCTHXKEHHI OMOIOrMYECKON HAyKU U TEXHOJIOTHI B
MPAKTUYECKON JEesATeNbHOCTH YeJOBEKa, pPa3BUTHUM COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTHH H
arpoOMOTEXHOJIOT UIA.



1.2.2. Ilnanupyemble pe3yJibTaThbl 0CBOCHHS 0011e00pa3oBaTe1bHON JTUCIMILVINHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Kox m mnamMeHoBaHme

Ilnanupyemble pe3yJbTaThbl 0CBOCHUS IMCUMIIIMHbBI

(popMupyembIx
KOMIIeTeH NI O6mme! JIMCIMIUIHHAPHbIC’
OK 01. BriOupars | B wacTu Tpy1oBoro BocuTaHus: c(hOpMUPOBaHHOCTH 3HAaHUH O MECTE ¥ POJIK OMOJIOTUH B CHCTEME HAYy4YHOTO
CITOCOOBI peuicHuA 3aJa4d | - TOTOBHOCTB K TPpyAy, OCO3HAHUE HEHHOCTH MAaCTECPCTBA, pr}IOJ'HO6I/Ie; 3HAHUS, (byHKHHOHaHBHOﬁ rPaMOTHOCTH  4€JIOBEKAa Ui  pELICHUS
npodeccruoHaIbHON - TOTOBHOCTh K QKTUBHOMN JAEATENBHOCTH TEXHOJIOTHYECKOW U COLMAIBHOM .

pod A B! JKHU3HEHHBIX POOJIEM;
JesITeIbHOCTU HalpaBJIeHHOCTH,  CIIOCOOHOCTh  MHHUIIMUPOBATh,  IUIAHUPOBAaTh U

c(hOpMHUPOBaHHOCTH YMEHHSI PaCKPBIBATH COJIEP)KaHHE OCHOBOIIOJIATAIOIIIX

MIPUMEHUTETIBHO K | CAMOCTOSATENIBHO BBINOJIHATh TAKyIO 1€ATEIbHOCTE;

Pa3JIMYHBIM KOHTEKCTaAM

- HHTEPEC K pa3InyHbIM cepaM mpoecCHOHATBHON NesITeIPHOCTH,
OBJ'IaJlCHI/IC yHI/IBCpca.]'IbHI)IMI/I y‘{e6HbIMI/I ITI0O3HABATCJIIbHBIMHU }IeﬁCTBHHMHZ
a) 0a3oBbIe JJOrMYEeCKHe NeificTBUS:

- CaMOCTOSITENBbHO (OPMYJIMPOBAaTH W  aAKTyaJM3HpPOBaTh Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBHI/IBaTB CyLHeCTBeHHbIﬁ HpI/ISHaK UJIM OCHOBAHUA IS CpaBHCHI/Iﬂ,
Ki1accuukauu u 0000IIeHUS;

- ONpenessiTh LedH ACSTeIbHOCTH, 33/1aBaTh IapaMeTpbl U KPUTEPUU HX
JIOCTHIKEHUS,

- BBIIBJATh 3aKOHOMEPHOCTH M TIPOTHBOPEYMSI B paccMaTpUBacMbIX
SIBJIICHUSX,

- BHOCHTh KOPPEKTHUBBI B JEATEIbHOCTb, OLCHUBATh COOTBETCTBHE
Pe3yJIbTaTOB LIEJSIM, OLIEHUBATh PUCKH TTOCIIEACTBUN IEATEINLHOCTH;

- pa3BHBaTh KPEATHBHOE MBIIUICHHE TIPH PELICHHH )KU3HEHHBIX IPOOIIeM
0) 6a30Bble HCCIeA0BATEILCKHE IeiCTBHS:

- BIIQJIETh HaBBIKAMU  y4eOHO-HMCCIIEIOBATENLCKOM U
JIeSITEIbHOCTH, HABBIKAMU Pa3pelieHust TPooieM;

- BBUIBIISITH NPUYMHHO-CIICACTBEHHBIC CBS3M M aKTYAIW3HUPOBAThH 33]auy,
BBIIBUTATh THUIOTE3y €€ peIICHWs, HaXOJUTh AapryMEHThl  JUIs
JIOKA3aTeJIbCTBA CBOMX YTBEP)KICHUIL, 3a/1aBaTh MapaMeTpbl U KPUTEPHU
pelieHus;

- aHANM3UPOBATh IOJNYYCHHBIE B XOJE PEIICHUsS 3aJa4d PEe3yJIbTAThI,
KPUTHUYECKH OLIEHUBATh MX JOCTOBEPHOCTH, IIPOrHO3MPOBATh M3MEHEHUE B
HOBBIX YCJIOBHSIX;

MIPOEKTHON

OUOJOTHYECKUX TEPMHUHOB M TOHSATHI: KU3Hb, KJIETKA, TKaHb, OpPraH,
OpTaHu3M, JKOCHCTEMa, OWoIreHo3, Ouocdepa;
MeTabonu3M (0OMEH BeIIeCTB M IPEBpalleHUe SHEPrHH), TOMEeOcTa3s
(camoperymsus), OMocuHTe3 Oenka, CTPYKTypHas OpraHU3alus >XHBBIX

BUJ, TOMYJISIHS,

CHUCTEM,  JUCKPETHOCTb,  CaMOpPETyJAlMs,  CaMOBOCIIPOU3BEACHHE
(penpoxmykiusi), HaCIEACTBEHHOCTh, U3MEHUYMBOCTh, SHEPrO3aBUCHUMOCTb,
POCT U pa3BUTHUE, yPOBHEBAsI OPraHU3aLUs;

c(hOpPMHPOBAHHOCTh YMEHHS PACKPBIBATH COJIEPIKaHHUE OCHOBOIIOJIATAIONINX
OMONOTMYECKNX TEOPUA M THUIOTE3: KIETOYHOM, XPOMOCOMHOM,
MYTallMOHHOM, SBOIIOMOHHON, TPOMCXO0XKICHNUS KU3HU U UEI0BEKa;
c(hOpMHPOBAHHOCTb yMEHHUS pacKpbIBaTh OCHOBOIIOJIAraroIIe
Ouonornyeckue 3akoHbl ¥ 3akoHoMepHocTH (I'. Menzenst, T. Moprana, H.W.
Baswuiosa, O. I'exkerns, ©. Miomnepa, K. bapa), rpaHutis ux mpuMeHUMOCTH
K ’KHBBIM CUCTEMaM;

IPUOOpPETEHHE OIBbITA IPUMEHEHHS OCHOBHBIX METOIOB HAy4IHOTO

IO3HaHUA, UCIIOJIB3YEMBIX B OHMOJIOTHH: Ha6JIIOI[eHI/I}I 1 OIIMCAaHHUA KHUBBIX

CHUCTEM, TPOLECCOB W  SBICHUWA; OpraHU3allil W  IIPOBEICHUA
OMOJIOTHYECKOTO JKCIIEPUMEHTA, BBIIBIKCHUS TUIOTE3, BBIABICHUS
3aBHCHMOCTH  MEXIYy HCCIeIyeMBIMH  BEJIWYHMHAMHU, OOBSICHCHHUA

MOJYYEHHBIX PE3yIbTaTOB M (POPMYITHPOBAHHS BEIBOAOB C HCIIOJIE30BAHUEM
Hay4HbIX IOHSITUNA, TEOPUI U 3aKOHOB;

! YKa3bIBaKOTCS JIMYHOCTHBIE M MeTanpeaMeTHbie pe3yibtarel u3 ®L'OC COO (8 nocnennei penakiuu ot 12.08.2022), hopmupyembie 0611e00pa3zoBa TENLHON IUCIHMILIUHOM

2JlucuurmHapHble (IpeIMETHBIE) Pe3yIbTaThl yKasbiBatoTes B cootBerctBuu ¢ ®I'OC COO (B nocnexnueii penakuuu ot 12.08.2022)




- YMCTb NIEPEHOCUTDH 3HAHHWA B IO3HABATCIIbHYIO U MPAKTUYCCKYIO obactu
KHU3HCACATCIIBHOCTH,

- YMETb UHTETPUPOBATHL 3HAHUA U3 PA3HBIX NPEAMETHBIX O6J'IaCTeI>i;

- BbIABUI'aTh HOBBIC UJICU, ITPCAJIaraTb OPUTHHAJIBHBIC ITOAXOAbI U PCIICHU S,
- CIOCOOHOCTh MX HCITOJNIB30BaHMS B ITO3HABATEIBHOH H COHHaHLHOﬁ
IIpaKTUKE

c(hOpMUPOBAHHOCTh YMEHHUS BBIJEISTH CYIIECTBEHHbIE IIPU3HAKNA BUPYCOB,
KJIETOK TMPOKApPUOT U JYKAPHOT, OJHOKIETOYHBIX U MHOTOKJICTOUHBIX
OpraHM3MOB, BUJIOB, OHOTEOIIEHO30B U 3KOCHCTEM; 0COOCHHOCTH MPOIIECCOB
oOMeHa BELIECTB W MpeBpalleHUS] SHEPTUM B KIE€TKe, (DOTOCHHTE3a,
TUIACTHYECKOTO M SHEPreTHYECKOro 0OMEeHa, XeMOCHHTE3a, MUTO03a, MeHo3a,
OILJIOZIOTBOPEHNUS, PA3BUTHS U PA3MHOKEHHUS, HHIMBUIYaJIbHOTO PAa3BUTHUS
opranu3ma (OHTOTeHe3a), OOpbObI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO
otOopa, BHIOOOpa30BaHMs, MPUCIOCOOICHHOCTH OpPraHU3MOB K Cpele
OOHUTaHUSI, BIMSHUS KOMITOHEHTOB YKOCHCTEM, aHTPOTIOTEHHBIX U3MEHEHHIMA
B OKOCHCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBpaIliCHIE
sHepruu B ouocdepe;

c(OpMHUPOBAaHHOCTh YMEHUS pellaTh OMOJIOTHYECKHE 3aadd, COCTABISTh
TFCHOTUIINYECKUEC CXEMBbI CKPCIIMBaHHWA JJIA Pa3sHbIX TUIIOB HACJICAOBAHUA
IIPU3HAKOB y OpraHnu3MoB, COCTABJIATE CXEMbI IEPEHOCA BEIIECTB U SOHCPIUU
B DKOCHCTeMax (LIeNy MUTAHWUs, THILEBbIE CETH )

OK 02. MHcnonp3oBaTh

COBPEMCHHBIE ~ CPE/ICTBA
[OMCKa,  aHamM3a |
HHTEPIPETALHN
nHpOpMaIUU u
nH(pOPMAIIMOHHBIE
TEXHOJIOTHH ISt
BBIIOJTHEHUSI 3ama4y
npogecCHOHaTBHON
JeSTEIBHOCTH

B o0s1acTH HeHHOCTH HAYYHOTO MO3HAHMS:

- chOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOHM NPAaKTHKH, OCHOBAaHHOTO Ha
JMaore KyJnbTyp, CIIOCOOCTBYIOLIEIO OCO3HAHUIO CBOEr0 MeCTa B
HOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHHE SI3BIKOBOM M UUTATENBCKOM KyIbTYpbl Kak CpeJcTBa
B3aMMOJICHCTBUS MEX Y JIFOABMH U ITO3HAHUSI MUPa;

- OCO3HAaHUE IIEHHOCTU HAyYHOH JeSITEIbHOCTH, TOTOBHOCTh OCYILECTBIIATh
MIPOEKTHYIO M MCCIIEAOBATENbCKYIO JESTENbHOCTh HHIWBUAYaTbHO U B
rpymIme;

OBnazeHne yHUBEPCATBHBIMU yUEOHBIMHU ITO3HABATEIIBHBIMU JIEHCTBUAMHU:
B) pa6oTa ¢ nndopmanueii:

- BIAJCTh HABBIKAMHU MOJNyYeHHs HH(POPMAIMH U3 HWCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIEHO OCYIIECTBIIATH ONCK, aHATIN3, CUCTEMATH3aLUI0 1
HHTEPIpETaNio HHHOPMALUH Pa3IMYHbIX BUIOB H (OPM NPENCTaBICHHS,
- CO3/aBaTh TEKCThl B PA3IMYHBIX (OpMaTax C YYETOM HA3HAYCHUS
vHpOpMaIMM W IENEeBOH aymUTOpWH, BEIOMpas ONTUMAIBHYIO (OpMY
TIPECTaBICHNS U BU3YIN3alNH;

- OLICHNUBATh IOCTOBEPHOCTD, IETHTHMHOCTH HH()OPMAIIHH, €€ COOTBETCTBHE
MIPaBOBBIM M MOPATBHO-3TUIECKIM HOPMaM;

- WCIIONB30BaTh CpeACTBa HH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTMA B  pEIICHWH KOTHUTHUBHBIX, KOMMYHHMKAaTHBHBIX U
OPTaHM3AIMOHHBIX 3a7ad C COONIOZEHHEM TpeOOBaHWN SPrOHOMHKH,
TEXHUKH OE€30MacHOCTH, THTHEHBI, PECypcocOEpeKeHHUs, IPaBOBBIX U
9THYECKUX HOPM, HOPM MH(POPMALIMOHHOH 0€30MacHOCTH;

c(OpPMHPOBAHHOCT yYMEHHH KPUTHYECKH OLCHUBAaTh HHOOpMALUIO
OHOJIOTHYECKOTO COJIEp)KaHUs, BKIIOYAIONIYIO IICEBJOHAYYHBIC 3HAHUS W3
Pa3NMYHBIX MCTOYHHMKOB (CpelcTBa MaccoBOd HHQOpManuu, Hay4dHO-
MOMYJISIPHBIE ~ MaTepualibl); HWHTEPIPETHPOBATH
COBPEMEHHBIX HCCIIEIOBAaHUH B OHMOJOTHM, MEAULIUHE, OHMOTEXHOJOI'HH;
paccMaTpuBaTh II00aJbHBIE 3KOJOTHYECKHE MPOOJIeMbl COBPEMEHHOCTH,

OTHYCCKHUE  aCIICKThI

($hOopMHEPOBATH IO OTHOLIEHHIO K HUIM COOCTBEHHYIO O3HLIHIO;
c(OPMHPOBAHHOCT YMEHHH CO31aBaTh COOCTBEHHbBIE INHCHMEHHbBIE H
YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOrMYecKod HWHPOpPMAIUU U3
HECKOJIBKUX MCTOYHHKOB, IPAMOTHO HCIIONIb30BAThH IMOHATUHHBIN ammapaT
6uonornn




- BJAaJACTb HAaBbIKAMU pacCliO3HABAHUA U I/IH(I)OpMaHI/II/I,

MH(POPMAMOHHON 0e30MacHOCTH JINYHOCTH

3aIlIUTHI

OK 04. DddexruBHO
B3aUMOJICHCTBOBATh u
paboTaTh B KOJUICKTUBE H
KOMaHj1e

- TOTOBHOCTb K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOMPEICTICHHUIO;
-OBJIaJIcHHE HAaBbIKAMH  y4eOHO-HCCIIEOBATENbCKON, MPOEKTHOH U
COIIMAJIBHOM JeATETbHOCTH;

OBgJjiajieHie YHUBEPCATbHBIMH KOMMYHUKATHBHBIMH JeACTBUSIMM:

0) coBMecTHasl IeITEJILHOCTD!

- [OHHMaTh H  HCIOJbL30BaTh
UHIMBHYaIbHON paboTh;

- TpPUHAMATh e COBMECTHOW JEATENIbHOCTH, OPTraHW30BBIBATH U
KOOPJMHUPOBATh JEHCTBUS MO €€ JOCTHXKEHHWIO: COCTaBJIATh IUTaH
JEUCTBUH, paclpe/ieNiaTh POIK C yYeTOM MHEHHI yYacTHHKOB 0OCYXIaTh
Pe3yIbTaThl COBMECTHO# paboTH;

-  KOOPAUHUPOBATH W BBIIOJHATH pa60Ty B yCJ'[OBI/IHX pc€ajlbHOTO,
BUPTYAJIBHOTO 1 KOMOWHHPOBAaHHOTO B3aMOJICHCTBHS;

- OCYIIECTBJIATh MO3UTUBHOE CTPATETHYECKOE MOBEACHHE B Pa3IHUYHBIX
CHUTYAIIUsX, TIPOSBIATH TBOPUECTBO U BOOOpasKeHHUE, OBITh MHUIIHATHBHBIM
OBiajieHue YHUBEPCATbHBIMH PeryJIsiTHBHBIMH AeiiCTBHUSIMH:

) NpUHSTHE CeOsl U IPYTUX JIIOIei:

- TpPUHUMATh MOTHBBI M AapryMEHTHl APYTHX JIOJCH MpH AaHAJIH3e
PE3yIBTATOB JEATEIBHOCTH;

- PU3HABATH CBOE MIPABO M MPABO APYTHX JIFOJCH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH IIOHUMATHh MU C TIO3HIIHH JAPYTOTO YeIOBEKa

npeuMyIicCTBa KOMaH}IHOﬁ n

an06peTeHMe OIllbITa MNPUMCHCHUA OCHOBHBIX METOIOB HAYYHOI'O
IMMO3HaHHA, UCIIOJIB3YEMbIX B OHOJIOTHH: HaGJ’IIOI[eHI/IH " OIIKMCaHUs KHUBBIX

CHCTEM, IMpo1eccoB u HBHCHHﬁ; OopraHu3ainuvunu u MMPOBCACHUSA
OHOIOTHYECKOTO OKCIICPUMCHTA, BBIJIBUKCHUA TUIIOTE3, BbIABICHUS
3aBUCUMOCTH MCKIY HucciIie1yeMbIMU BCJIIMYMHAMU, 00BSICHEHUS

MOJTYYEHHBIX Pe3yJIbTATOB M ()OPMYJIMPOBAHHUS BEIBOJIOB C HCITOJIE30BAHUEM
Hay4YHBIX TIOHATHH, TEOPUI U 3aKOHOB

OK 07. CopelicTBOBaTh

COXpaHEHUIO
OKpY’Karoei cpensl,
pecypcocOepexeHuto,
MPUMEHSATh 3HaHUS 00
HN3MEHEHUN KIIMMaTa,
TIPUHLUTEL OEPEKITNBOTO
TIPOU3BOACTBA,

3¢ eKTUBHO
JNEWCTBOBATD B
Ype3BbIUANHBIX
CUTYalusx

B 0671acTH 3K0JIOTHY€CKOT0 BOCTIUTAHUSA:

- c(hopMHUPOBAHHOCTh IKOJOTUYECKON KYJIBTYPhI, MOHMMAHHE BIUSHUS
COLIMANIbEHO-?KOHOMHYECKHX IIPOIIECCOB HAa COCTOSHHE MPUPOTHONH U
COLIMANIGHOW CpeAbl, OCO3HAHHE TII00ATFHOTO XapaKTepa 3KOJIOTHYECKIX
mpooem;

- IUIAHUPOBAHME U OCYIIECTBICHHE ACWCTBUN B OKPY)KAIOLIEH cpele Ha
OCHOBE 3HAHMS 1IEJIeN YCTONYMBOIO Pa3BUTHS YEJIOBEUECTRA;

AKTUBHOE HENPUSATUE JEHCTBUN, TPUHOCSIIMX Bpe]l OKPY>KaIOIIEH cpelie;

- YMEHHE TIPOTHO3UPOBATH HEOIATOMPUSTHBIE SKOJIOTUIECKUE MTOCIESICTBUS
NpEeIPUHUMAEMBIX IEUCTBUH, IPEAOTBPAILATE UX;

- pacIIMpeHHe OIbITa JeITEIBHOCTH KOJIOTHYECKOH HAIIPaBICHHOCTH;

- OBIQJCHUEC HABBIKAMH y4YeOHO-WCCIICIOBATENILCKONW, MPOCKTHOH U
COLIMAJILHON JIEATEIbHOCTU

c(hOPMHPOBAHHOCTh yYMEHHUS MPHMEHATh IMOJYYCHHBIC 3HAHHUS IS
OOBSICHEHHST OWOJOTHYSCKHUX IIPOLIECCOB W SABJICHHH, I MPUHATHS
MPaKTHYECKUX PEIICHUH B TOBCEJIHEBHOHN JKM3HH C IIENBI0 00eCIICUCHHS
0E30MacHOCTH CBOETO 3JI0POBbS U 370POBBS  OKPYXKAIOIIUX JIIOJIEH,
COOJTIOZIEHUST 3/TOPOBOTO 00pasa KW3HHU, HOPM TI'pPaMOTHOTO IIOBEJCHUS B
OKpYXXalolllell  MpUpOmHOW  cpele;  NMOHUMaHHEe  HEOOXOIMMOCTH
HCITOJIB30BAaHUSI JTIOCTIKEHUI COBpEMEHHOW OWOJIOTHH W OMOTEXHOJIOTHM
JUTS PaiOHAIBHOTO TIPHPOIOTIONB30BAHMS




Hanpasnenus BOCIIUTATEIbHOI padoTbI
YUYpeKACHUS

Monynb 1 I'paxxnanckoe

Monynsb 2 Ilarpuotuueckoe

Monyinb 3 JlyXOBHO-HPaBCTBEHHOE
Monynb 4 DcteTuueckoe

Monyns 5 ®usnyeckoe

Monynb 6 IIpodeccruonanbHO-TPy10BOE
Monyne 7 Dkonoruueckoe

Monynb 8 LleHHOCTH Hay4HOT O IO3HAHUS

0o0pa3oBarTeIbHOIO




2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJIBHOM TUCIATLINHBI

2.1. O0beM JMCHUIIIMHBI M BH/IbI Y4eOHOH padoThI

Bun yyeOHoli padoThl O0BeM B yacax
O0BeM 00pa3oBaTeIbLHOI MPOrpaMMBbl JMCIMIIIMHBI 55
B T.4

OcHoOBHOE coiep:KaHNe 53
BT. 4.

TEOpETHYECKOE 00yUCHUE 35
MpaKTUYECKHUE 3aHATH 7
J1a00PaTOPHBIC 3aHATHUS 11
Koucyromayuu 2
Ilpome:xkyTounasi arrecranusi B ¢opme auddepennupoBannoro 3auéra B Il
cemecTpe




2.2. TemaTuueckuii IJ1aH U cofiep:kanue yyeOHou aucuumimuabl OJ1.12 BuoJiorus

DopMupyemeble
Oobe OK, TIK
HaunmeHnoBaHue M peaTHsyeMbIe
Conep:xanue yueOHOro MaTepuaJia, JJadopaTopHble M NPaKTHYeCKHe Pad0Thl, CAMOCTOSATEIbHAsI padoTa 00yuyaommxcst MOIYJIH
Pa3aesioB H TeEM Jaco N
B paboueii
MPOTrpaMMbl
BocrmT|amm
1 cemecTp 53
Pa3nen 1. KneTka — cTpyKTYpHO-QYHKIMOHAJIbHAS e IUHUIIA KUBOT0
Tema 1. ConeprxaHue yueOHOTro MaTepuajia 2
buosorus KaK | 1.2 BHOJIOTrHsI KaK HAyKa.
Hayka. Kusbie buonorust kak Hayka. CBsi3b OuONOTMHM C OOIIECTBEHHBIMH, TEXHUYECKMMH M IPYTMMH €CTECTBEHHBIMH HAyKaMU, OK-1
CUCTEMBI  H X ¢dunocoduel, 3TUKOH, SCTETHKON U npaBoM. Ponk 6uosoruu B GOpMUPOBaHNK COBPEMEHHOM Hay4YHOW KapTHHBI MHpa. | 2 OK-2
OpraHu3anus. CucreMa OHONOTMYECKUX HAyK. Monys 1
Metoapl TMO3HAHUSA IKHUBOW NPUPOABI (HAOIIOMCHHE, OSKCIICPUMEHT, OIMCAHWE, W3MEpPeHHE, KiacCuuKaius,
MOJICJTUPOBAHUE, CTATHCTHYCCKAsi 00pabOTKa JaHHBIX).
Cojep:kaHue yueOHOro Marepuajia 2
3-4 7KuBble cucTeMbl (0HOCHCTeMbI) KAK MpeaMeT U3yYeHus: OO0 uH. 1 OK-1
Tema 2. 2Kubble OTnruue JXUBBIX CUCTEM OT HEOPTaHUYECKOM MPUPOIBI. OK-2
CHCTEMBL M ux CaoiicTBa OHMOCHCTEM M MX Pa3HOOOpaszue. YPOBHH OpraHM3ald OMOCHCTEM: MOJEKYJISIPHBIH, KIIETOYHbIH, TKAHEBBIH,
OpraHusanus. OpraHU3MEHHBIH, TOMYISIIHOHHO-BUIOBOM, YKOCHCTEMHBIN (OMOTe€0IIeHOTHYECKHIA), OHOCHEPHBII.
IIpakTuyeckas padora Ne 1. «Mcnonb3oBaHne pa3jM4HbIX METOAOB MPH U3yYeHUH OMOTOTHYECKUX 00HEKTOBY. 1
ConeprkaHue yueOHOTro MaTepuajia 4
5-6 XuMHYeCKHI COCTAB M CTPOCHME KJIETKH.
XUMHUYECKUI COCTaB KIETKH. XUMHYECKHE 3IEMEHTBI: MAaKpOJIEMEHTbI, MUKPOIEMEHTH. Boma u MuHepaibHbIe
BenrecTBa. OyHKIUH BOJBI 1 MUHEPAIBHBIX BENIECTB B KieTke. Ilomaepikanne ocMOTHYECKOTO OanaHca.
Benku. CocraB u cTpoeHHe O€IKOB. AMHHOKHCIIOTH - MOHOMEPHI 0eTkoB. HesameHnMble 1 3aMeHIMbIE aMHUHOKHUCIIOTHL.
AMHMHOKHCIIOTHBIH COCTaB. YPOBHH CTPYKTYpbl OEIKOBOH MONEKynbl (TE€pBUYHAs, BTOPUYHAs, TPETUYHAs U
Tema 3. YEeTBEPTHYHAS CTPYKTypa). XUMHUIECKUE CBOUCTBA OenkoB. bruonoruueckue GyHKIMN OSIKOB.
Xumu4yeckuii cocTaB ®DepMeHTH - Ononormdeckue KaranmzaTopbl. CTpoeHue (epMeHTa: aKTHBHBIN LEHTp, CyOCTpaTHAas CHEeNU(pUIHOCTE. | OK-2
U CTPOeHHUe KJIeTKH. Kodepmentsl. Butamunbl. OTiandnst GepMEHTOB OT HEOPTAaHUIECKNX KaTaln3aTopoB. Moystb |

YreBomsl: MOHOCAaXapuabl (TIIOKO3a, prbdo3a M Je30KCHpH003a), Aucaxapuasl (caxaposa, JIAKT03a) W IOHNCaXapuabl
(kpaxmal, TIIUKOTeH, [EJNTI0N03a). bronornyeckune GyHKIMH YTIEBOIOB.

Jlurmaaet: TpUrTUIEepUasL, GocPomunuasl, crepounsl. [ mapodunsHO-THAPO(OOHEIE CBOKCTBA. bromorndeckue GpyHKIwH
nunuoB. CpaBHEHHE YIIIEBOJIOB, OSITKOB M JIMIIAAOB KaK HCTOYHUKOB SHEPTUH.

Hyxneunnossie kucnorsr: IHK u PHK. Hykmeorunsr - MOHOMEpH! HyKIeHHOBBIX KucioT. Ctpoenue u ¢ynkmun JTHK.
Crpoenne n ¢pyakuun PHK. Bugst PHK. AT®: cTpoenne u GyHKIHH.




JlaboparopHas padora Ne 1. «M3ydyeHue KaTATUTHYECKOH AKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMHJIA3BI HIH
KAaTAJa3bl)».

7-8

Crpoenue n pynxknun kierku. O0MeH BelecTB M NPeBpallieHie JHePrun B KieTke. Kilerounas teopusi crpoenust
OPraHM3MOB.

[uronorus - Hayka o kieTke. KierouHast Teopus - mpuMep B3auMOICHCTBHUS HAeH U (PaKTOB B HayYHOM ITO3HAHHU.
MeTtonsl n3yueHus KIeTKH.

Knetka kak nenoctHas skuBas cucrema. OO1Iye Npu3HaKy KIETOK: 3aMKHYyTasi Hapy»kHast MemOpaHa, monekyibl JIHK kak
TeHEeTHYECKUH anmapat, cCucTeMa CUHTe3a Oerka.

TwuITBI KIETOK: SyKapHOTHUECKast U pokaproTnueckas. OcOOEHHOCTH CTPOEHHS MPOKapHOTHYeCKOH KieTkH. KiletouHast
cTeHka Oakrtepuii. CTpoeHHE SyKapHOTHYSCKOH KiaeTkd. OCHOBHBIC OTJIMYUS PACTUTEIBHOM, KUBOTHOW W TPHOHOM
KJIETKH.

[ToBepXHOCTHBIE CTPYKTYpHI KJIETOK - KJIETOYHAs! CTE€HKA, IIMKOKAIMKC, nX (yHkimu. [lnasmaruueckas MmemOpaHa, e
cBoiicTBa U (pyHknuu. I{uromnasma u e€ opranouasl. OnHoMeMOpaHHbIe opraHoup! kKieTku: DI1C, anmapar [onbmku,
nu30coMBl. [ToyaBTOHOMHBIE OPraHOU/IBI KJIETKU: MUTOXOHIPUH, TACTHBL. [Iponcxokaenne MUTOXOHAPHUMA U TIACTH/.
Bunel miactun. HememOpaHHbIe OpraHOUABI KIETKH: PUOOCOMBI, KIIETOYHBIH IIEHTP, LIEHTPUONHN, PECHUYKH, KTy THKH.
DYHKIMY OPraHOUJI0B KIETKU. BKitoueHus.

SAnpo - perynsaTtopHbeli neHTp KieTkd. CTpoeHue snpa: snaepHas 000j04ka, KapHOIUIa3Ma, XPOMATHH, SAPBIIIKO.
XpoMocoMbl. TpaHCIIOPT BELIECTB B KJIETKE.

JlabopatopHas padora Ne2 «M3yyeHune cTpOeHHs KJIETOK PACTeHHil, )KMBOTHBIX M 0aKTePHii 10l MUKPOCKOIIOM HA
TOTOBBIX MHKPOIIPeNapaTax U UX ONHCAHUE.

OK-1
OK-2
Monyns 1

CojepikaHue yueOHOIro Marepuajia

Tema 4.
KusHeneaTeJIbHOCT
b KJIETKH

9-10

KusHenesTeILHOCTD KJIETKH.

OOMeH BeIeCTB, WK MeTadoIN3M. ACCUMIIISALUS (TUIACTUYECKHI OOMEH) U IMCCUMUJISILIUS (SHEPreTHUECKU OOMEH) -
IIB€ CTOPOHBI €AMHOTO Mpolecca Meradonu3Ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB M JHEPrHU B INOHMMAaHUH
Metabonu3ma. Tumbl oOMeHa BemiecTB: aBTOTPOGHBIA U TreTepoTpodHbIid. Ponb ¢epMeHTOB B OOMEHE BEIIECTB U
npeBpameHny sHeprun B kietke. @orocunTes. CBeroBas u TeMHOBas ¢asbl (orocuHTe3a. Peakuuu ¢orocunresa.
D dextuBHOCT PorocuHTe3a. 3HaUeHHEe (HOTOCHHTE3A [UIsl )KU3HH Ha 3emJie. BimsHue ycnoBuit cpeibl Ha (OTOCHHTE3
U CIIOCOOBI MOBBIICHUS €r0 NPOAYKTHBHOCTH Y KYJIBTYpPHBIX PACTCHUH. XeMOCHHTE3. XeMOCHHTE3UPYOLIHe GaKTepHu.
3HaueHne XeMOCHHTE3a [T KI3HHA Ha 3eMyie. DHepreTHdaeckuil 0OMeH B KIIeTKe. Pacleruienne BemecTB, BEIACICHAE 1
aKKyMYJIMPOBaHHE SHEPTUH B KJIETKE. DTallbl SHEpreTHIecKkoro oomena. I nkonms. bpoxkenue u ero Bunsl. Kucnoponaoe
OKHCJICHHE, WU KJIeTouHoe bixaHue. OkucnaurenbHoe GpochopuinpoBanue. DPPpeKTHBHOCTh IHEPreTUUECKOTO OOMEHa.
Peakiuu marpuyHoro cuHresa. [enetndeckas unpopmaims u JIHK. Peanu3zanust reneTrndeckoit HHGQOPMAIIMU B KIIETKE.
leneTndeckwii ko u ero cBoricTBa. Tpanckpumus - MatpuuHbiii cuaTe3 PHK. Tparcnsamus - 6mocuHTte3 Oenka. JTarbl
tpancisn. KonnpoBanue aMuHOKHCIOT. Pons pubocoMm B OnocuHTe3e Oenka.

OK-2
Mopnyns 4

11-12

HexuieTounbie GopMbl :KM3HU - BUPYCHI.

HUctopus otkpeitus BupycoB (.1 BanoBckuit). OcOOCHHOCTH CTPOCHHUS H )KU3HEHHBIH UK BUPYcoB. bakreprodarn.
Bome3nn pacteHmii, KUBOTHBIX M YEJIOBEKa, BBHI3bIBaEMBbIC BHpycamu. Bupyc mmmyHomeduiura demoBeka (BUY) -
Bo30ymurens CIIN/]a. OGparHast TpaHCKpHNIHS, peBepTaza U nurerpasa. [IpodumakTrka pacnpocTpaHeHUs] BUPYCHBIX
3a00eBaHU.

OK-2
Monyns 4

Paznen 2. CTtpoeHue u (pyHKIMH Opranuzma




Tema 5.
Pa3smHo:keHne "
HHIUBUHIYATbHOE
pa3Burue
OpPraHu3MoOB.

Coaepxanue yueOHOro Marepuajia

13-14

DopMbI pa3MHOKEHUS] OPTaHU3MOB.

KieTounslii 1MKI, WM KU3HCHHBIA IWMKNI KiIeTKH. MHTepdasza m muto3. [Iporeccsl, mpoTekaronme B HUHTEpdase.
Peruukanus - peakmus marpuuHoro cuHre3a JIHK. Crpoenme xpomocoM. XpOMOCOMHBIH HaOOp - KapHOTHIIL.
JIMIIONAHBIA W TalUTOMTHBI XPOMOCOMHBIE HAOOpHL. XpoMaTuisl. [[UTONOTHYECKHE OCHOBHI Pa3MHOXKCHHUS W
WHIUBUAYAIBHOTO Pa3BUTHs OpraHu3MoB. JleneHue KieTkH - MuTo3. Cragmu muto3a. [Iporieccsl, IpOUCXOosIue Ha
PAa3HBIX CTAIHIX MHUTO3a. BHOJIOTHYECKHUIA CMBICT MUTO3a. [IporpaMmmupyemast THOCIb KIETKHU - allOIITO3.

®DOopMEBI pa3MHOXKEHHS OPTaHU3MOB: OECIIONOE U TIOJIOBOE. BHIIBI 6€CIIONOro pa3sMHOKEHUS: JieJIeHe HaJBOE,
MOYKOBAHUE OJTHO ¥ MHOTOKJIETOUHBIX, CIIOPOOOpA30BaHNE, BETETATUBHOE pa3MHOKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OPraHU3MOB, €r0 3HAUCHHE TS CeJIeKIHU. [100BOe pasMHOKEHHE, €r0 OTINYHS OT OECIOJIOTO.

Metiio3. Cramuu wMeiosza. [lpouecchl, mpoucxopsiiue Ha cragusx Medosza. IloBemeHue xpomocoM B Meliose.
Kpoccunrosep. buonorndeckuii CMBICT ¥ 3Hau€HHE Meio3a. ['ameToreHes - mporece 00pa3oBaHus MONTOBBIX KIIETOK Y
JKUBOTHBIX. [lONOBBIC JKENE3bl: CEMEHHHKM W sSuYHMKH. OOpa3oBaHWE W pPa3BUTHC TOJIOBBIX KJIETOK - TaMeT
(cmiepmaro3ou, SIMIEKIETKA) - CrepMaTorenes U ooreHe3. OCOOCHHOCTH CTPOCHHUS SHIICKICTOK M CIIEPMAaTO30UIOB.
OmnonotBopenue. [lapreHorenes.

JladopaTopnass pa6ora Ne 3. «HaOmionenme MHTO3a B KJIETKAX KOHYMKA KOpPelIKAa JIyKa HAa TOTOBBIX
MHKpoONpenaparax».

OK-2
Mopnyns 1

15-16

IIpakTHKo — opueHTHPOBaHHOE 3aHATHe. UHIMBUYa/IbHOE PAa3BUTHE OPTAaHM3MOB (OHTOIeHe3).

DOMOpHoHaIbHOE pa3BUTHE (3MOpHOreHe3). DTarbl SMOPHOHAIILHOTO Pa3BUTHS Y TO3BOHOYHBIX JKUBOTHBIX: JAPOOICHHE,
racTpyssnus, opranorenes. [locramOpronansHoe pa3ButHe. THIBI HOCTIMOPHOHAIBEHOTO Pa3BUTHS: MIPAMOE, HEIPSIMOe
(;mmurHOYHOE). BimsHue cpenpl Ha pa3BUTHE OPraHM3MOB, (HPaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHbIE YPOACTBA.
Poct u pasButue pactenuii. OHTOreHe3 BETKOBOTO PACTEHHS: CTPOSHUE CEMEHH, CTaAUH Pa3BUTHSL.

JlaGopaTopHas pagora Ne 4. «M3yueHHe CTPOEHHs MOJIOBBIX KJIETOK HA TOTOBBIX MHKPONpPenaparaxy.

OK-2
Monyns 4

Tema 6.
HacieacTBeHHOCTD
| H3MEHYHBOCTh
OpraHu3MoB.

Conep:xaHue y4eOHOro MaTepuasa

17-18

IIpeamer u 3aga4u reHeTHKH. OCHOBHBIE TeHeTHYECKHE MIOHSTHA.

Hctopust pa3BuTHs reHETHKH. Ponb muronoruu M SMOpHOJIIOTHM B CTaHOBJICHWH T€HETHMKH. BKmaj poccHilckux u
3apyOeXHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. MeTompl TEHETHMKH (TMOpPHIONIOTHYECKUH, IUTOTCeHETHIECKNUH,
MOJIEKYISIpHO-TeHeTHUecKnil). OCHOBHbIE T€HETHUECKHE MOHATHA. | eHeTHuecKasi CUMBOJIMKA, UCIIONb3yeMasl B CXeMax
CKpEIIUBaHUN. 3aKOHOMEPHOCTH HACIEIOBAaHM MPU3HAKOB, YycTaHOBIeHHBble [. Menaenem. MoHoruOpumHOE
CKpeIIuBaHue. 3aKOH €qUHOO0Opa3ns THOpHIOB IepBoro mokoneHus. [IpaBuino goMuHHpOBaHHA. 3aKOH PaCIICIUICHUS
Mpu3HaKoB. I'mmoresa wncrorsl ramer. [lodHOE W HEMONHOE AOMUHHMpPOBaHHWE. JIMTHOpHAHOE CKpeIIMBaHHE. 3aKOH
HE3aBHUCHMOTO HACJICIOBAHMS MTPU3HAKOB. L{uTOreHeTHIeCKre OCHOBBI TUTHOPUAHOTO CKPEUIMBAaHMS. AHAIN3UPYIOIIEe
cKpemmBaHue. Vcmonp30BaHWE aHANIM3UPYIONIETO CKPEUIMBAaHMS IJIsl OmpenesieHusi reHotuna ocobw. CrieruieHHoe
HacyenoBaHue npu3HakoB. Pabora T. Moprana 1o crieruieHHOMY HacJIeZIOBAHUIO TeHOB. HapyiieHne crerieHns TeHOB B
pe3ynsraTe KpPOCCHHIOBEpa. XpOMOCOMHAsl TEOpHsl HACIEACTBEHHOCTH. l[eHeTmdecknme KapTel. [eHeTWka Tmomna.
XpOMOCOMHOE OIpeAeNeHHE Moaa. AyTOCOMBI U MOJIOBBIE XPOMOCOMEBL ['0OMOraMeTHBIE U T€TEPOraMeTHBIE OPraHU3MBL
HacnenoBanne Ipu3HAKOB, CHEIUICHHBIX € TIOJIOM.

JlaGopaTopHass padora Ne 5. «/3yyeHue pe3yJibTATOB MOHOTHOPHIHOTO M JMTHOPHIHOIO CKPEIIMBAHMUA Y
JApo30¢ Wbl HA TOTOBBIX MUKPOIIpeNnaparax».

OK-2
Momyns 1




19-20

JAurudpugHoe ckpemuBaHue. 3aKOH HE3ABMCUMOTI0 HACJIeI0BAHUS PU3HAKOB.

[MuToreHeTHUECKHE OCHOBBI JUTHOPUAHOTO CKpEIIMBaHWA. AHaIM3Upyollee CKpemuBaHue. lcmoms3oBanue
AHAITM3UPYIONIETO CKPEIMBAHUS JIJIs ONpeAelcHns TeHoTua ocobu. CIieIIeHHOe Hacie0BaHue pu3HakoB. Padora T.
Moprana mo CcHEIIEHHOMY HaclieZIoBaHUIO TeHOB. HapylleHue cueruieHusi TeHOB B pe3ysbTare KpOCCHHIOBeEpa.
XpoMOCcOMHasl TeOpHUsSI HACJIENCTBEHHOCTU. [eHeTnueckue KapThl. [ eHeTnka mona. XpoMOCOMHOE ONpE/esICHUE oA,
AyTOCOMBI W TIOJIOBBIE XPOMOCOMBL. l[OMOrameTHble U TeTeporaMeTHble OpraHu3Mbl. HacnemoBaHue NpHU3HAKOB,
CIIEIVICHHBIX C ITOJIOM.

JladopaTopHas paGora Ne 6. « A3yuyeHue MOIu(pUKANUOHHOH N3MEHYMBOCTH, MOCTPOEHUE BAPUALIMOHHOTO PAIa U
BAPMALIMOHHON KPHBOii».

21-22

Buabl H3MEHYHBOCTH OPTaHM3MOB.

W3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACHEICTBEHHAss M HacleICTBEHHas. Poib cpelbl B HEHACIEACTBEHHOMN
U3MEHUYMBOCTH. XapaKTepUCTHKa MOIU(DUKAIMOHHON M3MEHYMBOCTH. BapualMoHHBIN psa U BapHallMOHHAs KpHBas.
Hopma peakunu npusHaka. KonmuecTBeHHble M KadeCTBEHHblE NPU3HAKW M uX Hopma peaknuu. CsolicTBa
MOIU(UKAIMOHHONH M3MEHYMBOCTU. HacneacTBeHHas, WIM TEHOTHIIMYECKas, W3MEHYMBOCTh. KoMmOMHAaTHBHAs
U3MEHYUBOCTh. Mei03 U MOIOBOH MPOIECC - OCHOBA KOMOMHATUBHOM M3MEHYMBOCTH. MyTallMOHHAsI H3MEHUYUBOCTb.
Knaccudukanus Myranuii: reHHbIe, XpOMOCOMHBIE, FTeHOMHbIE. YacToTa U NPUYMHBEI MyTauuid. MyTareHHble (paKkTOpbI.
3aKoH rOMOJIOTHYECKHUX PAIOB B HacieACTBeHHON n3meHunBocty H.W. Basumosa.

BresepHas HACIEACTBCHHOCTh M U3MEHUYMBOCTD.

JlaGoparopHas padora Ne 7. «cAHaJIU3 MyTanMii y Apo30¢uibl HAa TOTOBBIX MHKPONPenaparax».

23-24

I'eneTnka yejioBeKka.

Kapuotun uenoBexka. OCHOBHBIE METOIBI T€HETHKH UYEJIOBEKA: F€HEATOTMYCCKUM, ONM3HELOBBIH, TUTOTCHETUIECKHUM,
OMOXMMUYECKUI,  MOJEKyJsipHO-reHeTHdeckuil.  COBpeMEHHOE  OIpeesieHHe  TIeHOTHIIA:  [OJHOTEHOMHOE
CEeKBEHHPOBAHME, TCHOTUIHpPOBaHHME, B ToM umcie ¢ mnomornpio [II[P-amanm3a. HacnexctBeHusle 3aboneBaHus
YyeJI0BeKa:TeHHBIE O0JIE3HH, 0oJ1e3HH C HACJICJICTBCHHOM MIPEIPaCTIOIIOKEHHOCTBIO, XPOMOCOMHEIE
Oone3nn. ComaTndeckue W TeHepaTHBHbIe MyTalu. CTBOJOBbIe KIETKW. [IpUHIMNBI 3710pOBOro o0pa3a KH3HH,
JIMarHOCTUKH, MPO(UITAKTUKY U JICYCHUS TeHETUIECKUX Oomne3nell. MeaUKO-TeHETHYECKOE KOHCYIBTHPOBAHHUE.
3HaueHNe METUITMHCKON TeHETHKY B IPEIOTBPAIIICHUH U JICUCHUH TeHETHISCKUX 3a00JIeBaHNH YeJIOBEKa.

HpaKanecxaﬂ paﬁoTa Ne 2. «CocTaBiieHHe M aHAJIU3 POAOC/IOBHBIX Y€J10BEKa».

OK-2

Tema 7. Cenexkuus
OpraHu3MoB.
OcHoBBI
OHOTEXHOJIOTHH.

Conep:kaHue y4eOHOTro MaTepuaja

25-26

Cesleknusi Kak HayKa M npoiiecc.

3apokIeHre ceneKnud M AoMmectukamyst. Ydyenme H.M. BaBminoBa o HeHTpax MPOUCXOXKIACHHUS W MHOTO0Opasus
KyJIBTYPHBIX pacTeHHH. LIeHTpBI MPOUCXOKICHHUS JOMAITHUX KUBOTHBIX. COPT, HOpO/a, ITaMM.

CoBpeMeHHbIE METO/IBI CENEKINH. MacCcoBBIi 1 MHANBUIyaTbHBIN OTOOPHI B CENEKIMH PACTEHUI M )KUBOTHBIX. OlleHKa
IKCTEephepa. BIM3KopoACTBEHHOE CKpeluBanye - HHOpUAUHT. Yrctas muHusa. CKpeluBaHie YUCTHIX JIMHUA. [eTepo3uc,
wm THOpuaHas cwia. HepomcTBeHHOe ckpemmyBaHue - ayTOpumuar. OtmanéHHas THOpUAM3amMsS W e€ YCIexXWH.
HckyccTBEHHBIA MyTareHe3 M IOJYyYEHUE MONUIUIONWAOB. JIOCTHKEHHUS CEIEKUUH pPACTEHUMl, >XUBOTHBIX U
MHKPOOPTaHNU3MOB.

OK-2
Monyns 4




27-28

bBuorexHosiorusi Kak oTpacjib NPOU3BOACTBA.

BuotexHONMOTHSI Kak OTpacib NPOW3BOACTBA. [CHHAs WHKEHepWs. OTambl co3maHus pekoMmOmHanTHOH JIHK u
TpPaHCTeHHBIX opranu3MoB. Kierounas unxeHepus. Kinerounsie KyinsTypbl. MUKPOKIIOHAJIBHOE PA3MHOKEHUE PACTEHUH.
KionupoBaHue BbICOKONIPOAYKTUBHBIX CEJIbCKOXO3SHCTBEHHBIX OpraHU3MOB. DKOJIOTUYECKHE K JTHYECKHE
mpo6aembl. MO - reHeTHYeCKH MOTU(bUIIMPOBAHHBIC OPTraHU3MEI.

IIpakTHuyeckas padora Ne 3

Ikekypeust «OCHOBHBIE METOIbI U JOCTHKEHUS CeJIEKIMH PACTEHHA M )KMBOTHBIX (HA CeJIEKIHMOHHYIO CTAHIUIO,
IIeMeHHYI0 (hepMy, COPTOUCTIBITATEIbHBIN YUACTOK, B TENJIMYHOE X035IIICTBO, J1a00paTOPUIO arpOyHUBEPCUTETA
WIH HAYYHOTO LIEHTPA)».

Pa3nen 3

. Teopust 3BoIIOIIMU

Tema
IBOJIOIHOHHAS
ounoJiorus.

8.

Cojepxkanue yueOHOro Mmarepuajia

29-30

JBosnouuonnas teopus Y. lappuna.

[TpennockiIK BO3HUKHOBEHHSI 3BOJIIOIMOHHON TEOpHH. DBOJIOIMOHHAS TeOopus M €€ MecTo B Ouonoruu. BiusiHue
SBOJIIOLIMOHHOW TEOPUU Ha Pa3BUTHE OMOJOrMU M Jpyrux Hayk. CBHIETENbCTBa 3BONIONMU. [lajeoHTONOrHYeCcKHe:
MOCJIEZI0BATENLHOCTD TTOSBICHUS BHJIOB B MAJICOHTOJIOIMYECKO JIeTonKCH, niepexoabie Gopmbl. buoreorpaduyeckue:
CXOJICTBO W paznuuue (ayH ¥ (JIop MaTepuKOB U OCTPOBOB. IMOPHOJIOTMYECKUE: CXOACTBA U PA3IHUYMsI SMOPHOHOB
Pa3HBIX BUAOB IMO3BOHOYHBIX. CpaBHI/ITeHbHO-aHaTOMI/I‘ICCKI/IeZFOMOJ'IOFI/I‘-IHLIC, AHAJIOTMYHBIC, pyAUMCHTAPHbBIC OpTraHbI,
aTaBu3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METaOOIMUYECKHX
myTel y Bcex opraHu3MoB. DBomtorroHHas Teopust Y. [lapsuna. [Ipennocbuiku BO3HUKHOBEHUS JapBUHU3MA. J[BIoKyIIne
CHJIBI HBOJIIOLMH BHIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOKCHHE HPH OTPAaHUYCHHOCTH PECYpCOB, HEONpenesi&HHAas
U3MEHYMBOCTh, OOpb0a 3a CyllecTBOBaHME, ecTecTBeHHbIH 0TOOp). CuHTeTHyeckas teopus 3soiouun (CTD) u eé
OCHOBHBIE TTOJIOXKEHHS

JladopaTopHas pa6ora Ne 8. «CpaBHeHHe BHIOB 10 MOP(0JIOrHYeCKOMY KPUTEPHIO».

31-32

Muxpos3Boiaonus. MakpoIBoJonms.

[Momynsanms Kak eqUHULA BUIA U 3BOTIOLHUH.

JBrxynme cuibl ((hakTophl) SBOIIOLUK BUAOB B IpHpoAe. MyTallMOHHBIN Nporecc U KOMOMHATHBHAS U3MEHYUBOCTb.
[MomynsuuonHble BONHBI U Apeid reHoB. V3omsuus u murpanus. EctecTBeHHbI 0TOOp - HampaBIsolnuid (GakTop
sBomonun. PopMbl ecTecTBEHHOTO 0TOO0pa. IIprcrnocoOneHHOCTh OpPraHu3MOB Kak pe3yabTaT 3BOMonuu. [Ipumeps
MIPUCTIOCOOJICHUH y OpraHu3MoB. ApoMop(h03bI U HIHOA AN TALIUH.

Bun u BumoobpasoBanue. Kpurepuu Buma. OcHoBHbIE (HOpPMBbI BHI000pa30BaHusl: reorpaduueckoe, IKOIOTHUECKOE.
MaxpoaBomronusi. DopMbI 3BOTIONUH: ¢uneTnyeckas, JVBEPTEHTHAS, KOHBEPreHTHas, TapauIenbHasl.
Heobparumocts  sBomtoru.  IIpomcxoxkzaeHne OT — HECHEUHMAIM3MPOBAHHBIX  MpenkoB.  IIporpeccupyromas
crenmanu3anys. ATanTHBHAS pajnanys.

JlaGopaTopHasi padora Ne 9. «Onucanue npucnoco0JIeHHOCTH OPraHU3Ma U €€ OTHOCUTEIHHOI0 XapaKTepay.

OK-1;
OK-7
Monyns 3

OK-2;

Conep:xaHue y4eOHOro MaTepuaja




33-34 Bo3HukHOBeHNe M pa3BHUTHE )KM3HH Ha 3emule. OK-1
JloHay4HbIe NpeCTaBICHUS O 3apOXKICHNH >KU3HHU. HaydHble THIOTe3bl BOZHUKHOBEHUS JKU3HH Ha 3emiie: aOHoTeHes3 n OK -2
MaHCHepMus. XHMUYecKas OJBOMIONWS. AOHWOTCHHBI CHHTE3 OpraHMYEeCKHX BEIIECTB W3 HEOPraHWYeCKHUX. OK -4
DKCIIEPUMEHTAIFHOE MTOITBEPIKICHAE XUMIYECCKOH ABONIONMHU. HavanbHbIE 3Tarbl OHOIOTHYECKOM 3BONTIOIHH. [ uoTe3a OK -7
PHK-mupa. ®opmupoBanne MeOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE IPOTOKIECTKU. [lepBble KIETKH M UX SBOIIOLHS. Momyis 6
®dopmupoBaHre OCHOBHBIX IPYII KUBBIX OPIaHHU3MOB.
Pa3Butue xu3Hu Ha 3emiie 1o 3pam u nepuogaM. Karapxeil. Apxeiickas u npotepo3oiickas 3psl. [laneo3oiickas apa n eé | 1
TIepUOIBL: KeMOPUICKHH, OPIOBUKCKHHN, CHITYpHHCKHUM, TEBOHCKHH, KAMEHHOYTOJIbHBIN, TEPMCKHH.
Me3o3oiickas spa U e€ mepuojipl: TPUACOBBIN, IOPCKUH, MenoBoi. KaliHo3oMcKast 3pa U €€ mepuo/ibl: MaleoreHOBBIH,
HEOTEHOBBIH, aHTPOIIOTEHOBBIN. XapaKTepUCTHKA KINMAaTa U T€0JIOTHUECKHUX MporeccoB. OCHOBHBIE ATallbl 3BOJIOINH
PacTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMOp(03bl y pacTeHUI U KUBOTHBIX. [losiBNEeHNe, pacBET U BEIMUpaHHUE TPYIIT
JKMBBIX OpraHn3MoB.CHcTeMa OpPraHU4ecKOro MHpa Kak OoTpakeHHe 3BONOIHMU. OCHOBHBIE CHCTEMAaTHYECKHE TPYIIITBI
Tema 9. OpraHU3MOB.
Bo3unkHOBeHMEe H IIpakTuueckas padora Ne 4. «M3yueHne CKONAeMbIX OCTATKOB PACTEHHI H )KUBOTHBIX B KOJUIEKIMSAX). 1
pa3Butue ku3Hm Ha | 35-36 IBONIOIHUS YeJIOBeKA. OK -1
3emurte. AHTpononorust Kak Hayka. Pa3BuTue mnpeacTaBieHui O MPOUCXOXK/ICHHN YeloBeKa. MeToIbl U3y4eHHs aHTPOIIOreHe3a. OK-2
CxozcTBa U pa3IMyus YeJI0BEKa U KUBOTHBIX. CHCTEMATHYECKOE TIOJIOKEHHE YENTOBEKA. OK -4
JBxyuime cuitbl (pakTopbl) aHTpornioreHesa. HacnencTBeHHass K3MEHYHUBOCTh M €CTECTBEHHbIH 0T00p. OOIIeCTBEHHBIN ) OK -7
o0pa3 KW3HM, M3TOTOBJICHHE OPYIMH Tpyda, MbIIUIEHHE, pedb. OCHOBHBIE CTaJud WM BETBHU SBOJIOLMHU YeJIOBEKa:
aBcTpanonuTeky, YenoBek ymenblid, YenoBek mnpsmoxomammi, YenoBek HeaHaepranbCkuid, UYenoBeK pa3yMHBIM.
Haxonxu McKomaeMbIX OCTaTKOB, BpeMs CYILECTBOBAaHUA, 00JIACTh PacIpPOCTPaHEHUsI, 00BEM TOJIOBHOTO MO3ra, o0pas
KHU3HU, OPYIUSL.
37-38 YesioBeueckue pachl. OK-1
OcHoOBHBIE OOJIBIINE PACHl: €BpPOICOUIHAs (€Bpa3uiickas), Herpo-aBCTpalionaHas (IKBATOPUATIbHAS), MOHTOJIOHIHAS ) OK -2
(a3marcko-aMepukaHckas). UepThl HPHUCIOCOONECHHOCTH —TPEICTABUTENEH 4EeNOBEYeCKMX pac K  YCIOBHUSIM OK -7
cymecTtBoBaHus. EnuncTBO uenoseueckux pac. Kputuka pacusma.
39-40 IIpakTHyeckas padora NeS-6 )
IKeKypeus «IBOTIOLHS OPraHuYeckoro Mupa Ha 3emiie» (B eCTeCTBEHHO-HAYYHBIH WM KpaeBeqdecKuii My3eii).
Paznen 4. Dxoorus
Conep:kaHue y4e0HOTro MaTepuajia 10
41-42 JKoJI0rusA KaKk HayKa. OK-1
Tema 10. 3amaun ¥ pa3feisl SKOIOTUH. MeToapl SKOIOTHIECKUX MCCISIOBAaHINA. DKOIOTHIECKOe MHUPOBO33PEHIE COBpeMeHHOro | 1 OK-2
Opranusmbl u yenoBeka. Cpesibl 00MTaHMs OPraHW3MOB: BOJIHASI, HA36MHO-BO3/IyIIIHAS], TOYBEHHAs, BHYTPUOPTaHU3MEHHAsL. OK -4
OKpYy:Kalomas cpena. JlaGopartopHas padora Ne 10. «Mopdonorunyeckne 0co0eHHOCTH PaCTeHUI U3 Pa3HBIX MeCT O0HTAHHUS». OK -7




43-44

Kiaccugukanus 3k0J10rudeckux (pakTopos.

Okonoruueckue paxropsl. Kinaccudurkarms sxonorndeckux GpakropoB: abHoTHIECKUe, OMOTHIECKHE 1 aHTPOIIOTCHHBIE.
JeiictBue sKonmormyeckux (pakTopoB Ha oOpraHW3Mbl. AOMoTHUeckue (aKTOpbl: CBET, TEeMIEparypa, BIa>KHOCTE.
®oronepruoamsm. Ilpucrnocobnenuss opraHn3MOB K JEHCTBHIO aOHMOTHYEeCKHX (DakTOpoB. buojornueckue pHUTMBI
Buornueckue dakTopbl. Bumsl OMOTHYECKMX B3aMMOAEHCTBUI: KOHKYPEHIHS, XUIIHUIECTBO, CUMOMO3 U ero (OpMBI.
[Mapa3utnsm, Koonepanys, MyTyalu3M, KOMMEHCAIN3M (KBApTHPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIN3M, HEHTPaIH3M.
3HaueHre OMOTHYECKUX B3aUMOJICHCTBHH JUIS CYIIECTBOBAHHS OPTaHU3MOB B IIPHPOJIHBIX COOOIECTBAX.

JlaboparopHasi padora Ne 11. «BiusiHue cBeTa HA POCT U pa3BUTHE YEPEHKOB KOJIeycay.

45-46

JKoT0rnYecKre XapaKTePUCTHKHU TOMYJISIIHAMN.
OCHOBHBIE MOKa3aTeNy MOMYJSAIMU: YHUCICHHOCTb, IJIOTHOCTh, POXAA€MOCTh, CMEPTHOCTb, IMPHPOCT, MUTpALHS.
JIMHaMUKa YHUCIIEHHOCTH MOMYJISILMU U €€ PEeryIIsIusl.

IMpakTuueckasi padora Ne 7. «IloacyéT NJOTHOCTH NONMYJISIIIUM Pa3HbIX BUJOB PACTEHHII».

OK-1
OK -2
OK -7

Tema 11.
Coo0mecTBa u
IKOJIOTHYECKHE
CHCTEMBI

47-48

Co001mecTBO OPraHu3MoB - OHOLEHO3. JKOJOTHYeCKHEe CHCTeMBbI (IKOCHCTEMBI).

CrpyKTypbl OMOLIEHO3a: BUIOBAsI, IPOCTPAaHCTBeHHAs, Tpodudeckas (nuiiesas). Buabi-nomuHanTel. CBsi3u B OHOIIEHO3E.
Dkonoruueckue cucteMsl (3kocuctemsbl). [loHsTHe 00 3kocucTeMe u OuoreoneHose. DyHKIMOHAIbHbIE KOMIOHEHTHI
SKOCHUCTEMBI: TPOAYLEHThl, KOHCYMEHTHI, peAyLeHTh.. KpyroBopoTr BeIIeCTB U IOTOK SHEPrHM B 3KOCHCTEME.
Tpo¢uueckue (muieBbie) ypoBHU SKocucTeMbl. [IuieBsie 1ienu u cet. OCHOBHBIE TIOKa3aTeNl 3KOCUCTEMBI: OHoMacca,
HPOAYKLMA. DKOIOTHYECKUE MUPAMUIbL: NPOAYKIMH, YHCICHHOCTH, Onomacchl. CBOHCTBA 3KOCHUCTEM: YCTOHYMBOCTb,
camoperysuusl, pazsutue. Cykueccus.

OK -2
OK -7

49-50

IIpakTHkKo — opueHTHpoBaHHOE 3aHsATHe. [Ipupoanbie 3xkocucTeMbl. CoxpaHeHHe GHOIOrM4ecKOro pa3Hoodpa3us
Ha 3emuie. Yuenue B.H. Bepnaackoro o 6uocdepe.

OKocHucTeMBI 03€p U peK. IKOCHCTEMa XBOHHOTO WU IIUPOKOIMCTBEHHOTO Jeca.

AHTpPOIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCHCTEMBL. YPOOIKOCHUCTEMBL. bHonormyeckoe M XO3SHCTBEHHOE 3HAYCHHUE
arposkocucTeM H ypOoskocucteM. buopasHooOpasme xak Qakrop ycroHumBocTH dKocucTeM. CoxpaHeHue
OMOIOTMYECKOTo pa3HooOpasus Ha 3emiie. [ paHuiibl, COCTaB U CTPYKTypa duocdepsl. JKuBoe BemecTBo U ero GyHKINH.
OcobenHoctTu Guochepsl Kak MI00aNbHON dKocHCTeMbl. /IMHaMHuYeckoe paBHOBeCcHMe W oOparHasi CBs3b B Ouocdepe.
KpyroBopoTsbI BelIeCTB ¥ OMOTE€OXMMUYECKHUE IIUKIIBI IEMEHTOB (YIIiepo/a, a3ota). 30HaIbHOCTh Onochepbl. OCHOBHBIE
6uombl cymu. YenoBedyectBo B Ouochepe 3emin. AHTpONOreHHbIe n3MeHeHus B Onocdepe. [7100anbHbIe IKOJIOrUUECKUe
mpobaemsl. CocymiecTBOBaHHE TPUPOIBI U dernoBedecTBa. CoxpaHeHHe OMopa3sHOOOpas3ws KaK OCHOBA YCTOWYMBOCTH
6nocdepsl. OCHOBA parMOHAIHFHOTO YIIPABICHHS IPHUPOJHBIME PECYPCAMHU F HX UCTIONB30BaHKeE. JJOCTIKEHUS OHOIOTHI
1 OXpaHa MPUpPOMIBL

OK-2
OK -7

Pa3znen 5.

buonorus B :xuM3HU

Tema 12. Buonorust
B SKM3HH

Conep:xaHue yuedOHOro MaTepuaja

51-52

IIpakTuKo — opHeHTHPOBaHHOE 3aHsATHE. [IpakTHYecKkoe 3aHATHe. BHOTEXHOIOTHH B JKU3HH KAKI0T0
BrimonHaenue kefica Ha aHaTN3 MHYOPMAIMN O HAYIHBIX TOCTIDKCHUSIX B 00IaCTH FeHETHYECKUX TEXHOJIOTHIA, KIIETOYHON
WHKCHEPUH, MUIIEBBIX OMOTEXHOIOTHH (TI0 TPyIaM), MPEACTaBICHUE PE3YNIBTATOB PEIICHUSI KEHCOB.

OK-1
OK-2
OK-7

53

JAuddepeHupoBaHHbIN 34T

Koucynomayusa

| O6BéM nporpamMmel

53




3. YCJIOBUSA PEAJIMBALIMA TTPOT'PAMMBI IMCHHATIIVIMHBI

3.1. I[.]'Iﬂ peajimzanuu 1mporpamMmbl  JUCHUIIJIHHBI  JOJKHbI OBITH NpeaAyCMOTPECHDbI
cileayrouue CienuajJbHbI€ IOMECIIICHUA

Kabuner «buomorun», ocHaleHHBIH 000pyIOBaHHEM: MeOENb, TOCKA, MEJ, HATrJISIHbIC
mocoOust (KOMIUIEKTBl Y4YeOHBIX TAaONHWI, TUIAKATOB), TEXHHUYECKHMMH CPEICTBAMH OOYUYCHHS:
KOMIIBIOTEpP C YCTPOWCTBAMM BOCHPOM3BEICHHS 3BYyKa, IPUHTEP, MYJIbTUMEIHA -IIPOEKTOP C
9KpaHOM, yKa3Ka-Ipe3eHTep Jisl Ipe3eHTalull.

JlaGoparopusi, OCHaImIeHHass OOOPYIOBaHUEM IJIsi MPOBEACHUS 3aHSATUN: MUKPOCKOIIHI,
CEKyHJIOMEp, TOHOMETD, J1abopaTopHas nocyaa (mpoOUpKu, NOJICTaBKU Ui MPOOUPOK, TUHIIETHI,
MECOK, CTYNKM C IECTHUKaMH, IMPEAMETHbIE U IOKPOBHBIE CTEKJIA, CTEKJISHHbIE MaJOYKH,
IpernapoBalbHbIe Wb, (DUIbTpOBajbHAs Oymara (caiipeTku), cTakaHbl) T'MIEPTOHUYECKUMN
pacTtBop xjopuaa Hatpus, 3%-HbII pacTBOp MEpPOKCHIa BOAOPOJa, PacTBOp Hojxa B HOIUCTOM
KaJIuy, TIULEPUH, KIIyOHU KapTodess, JUCT 3J0JeU KaHaJCKOM, Mo/ psAOMHBI OOBIKHOBEHHON
(psAOMHBI WM TOMATA), JIyK peryaThlii, pa3BECHHbIE B BOJIE APOKKH);

3.2. UudopmannoHHoe odecnieyeHue 00ydeHus

OcHOBHBIE HCTOYHUKH:

1. ITaceunuk B. B., Kamenckuii A. A., PyomoB A. M., llIseros I'. I'., I'anontok 3. I'. buomnorus:

10-i1,11# xmacc: 6a30BbIN ypoBeHb: yueOHUK; o pen [Taceunuk B. B.; 5-e uza., crep; Mockga:

NznatensctBO «IlpocBemnienuey; 2024

JlonmotHUTEIbHbIE HCTOYHUKH

1. Nonnesa A.1O. buonorus. Beck mkoapHBIN Kype B cxemax u Tabmuiax. — M.: 2014

2. Koncrantunos B. M. buonorus : y4eOHUK 17151 CTY. yUpEXKACHHH cpell. mpod. oOpa3oBaHus /
B.M.Koncrantunos, A.I'Pe3anos, E.O.®@aneeBa; noa pen. B.M.Koncrantunosa. — 8-¢ u3f.,
crep. — M. : U3natensckuil neHTp «Akagemus», 2018. — 320 c.

HNuTepHET-pecypenbl
1.http://biology.asvu.ru/ - Bcst Guonorus. CoBpeMeHHasi 0MoIoTHsl, CTaThU, HOBOCTH, OMOIMOTEKA.
3.http://www.bril2002.narod.ru/biology.html - buonorust ajist MKOILHUKOB.

4. KOHTPOJIb H OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJIBHOU JUCIIUITJINHBI



KoHTposib M oOLEHKa pe3yabTaTOB OCBOCHHUS OOIICOO0pa30BaTEIbHONU JIUCIUATIIHHBI
PacKpBIBAIOTCS Yepe3 AUCHUIUTMHAPHBIC PE3YIbTAaThl, HAlIPaBlIeHHbIC HA (HOPMUPOBAHKE OOIIHNX U
poecCHOHABLHBIX KOMIIETCHIIMIA M0 pa3JieiaM U TeMaM COJICp KaHus y4eOHOro MaTepuara.

O01mas KoMIeTeHusa

Paszgen/Tema

THn oLeHOYHBIX MePONPUSTHI

Pazgen 1. Kierka — cTpykTypHO-
Q)yHKIIl/IOHaJIBHaﬂ €¢AUHHUIA ) KUBOTO

Kontponenass  pabora  «MonekynspHbIi
YPOBEHB OpraHU3aluH KHBOTOY»

OK 02

buonorns  kak  Hayka.  OOmas

XapaKTCPUCTHUKA KU3HU

3arnoyiHeHNE TaOJUIIBI C OMKUCAHUEM METOJIOB
MHUKPOCKOITUPOBAHUS C MX JOCTOMHCTBAMH U
HEJOCTaTKaMHU.
3anoyiHCHHE —TaOIHIIBI
pa3BUTHE OHOJIOTHIY
3anogHeHue CpPaBHUTENHHOM TaOJHIIBI
CXOJICTBA M Pa3JInUUil )KUBOTO U HE KHUBOTO

«B Kilag Y4YC€HBIX B

OK 01
OK 02
OK 04

CtpykTypHO-(YHKIIMOHATBHAS
OpraHu3aIus KIETOK

OrneHnBaemMasi JUCKYCCHsI IO BOIIPOCaM JIEKIUH
PazpaboTtka MEHTaJIbHOM KapThl o
KJIacCU(UKaIMK KJIETOK U UX CTPOSHHIO Ha TpO-
U DJYKapUOTHU4YCCKUX W II0 IapCcTBaM B MHUHHU
rpynmnax

BeinonHeHre U 3a1uTa JabopaTOpHbIX padoT:
«CTtpoeHne KneTku (pacTeHHs, IKUBOTHBIC,
rpuOBbI) M KJIETOYHbIE BKIIOYEHHS (Kpaxmail,
KapOTHHOU/IBI, XJIOPOILIACTHI, XPOMOILIACTHI)»
HpaKTI/I‘ICCKOC 3aHsATHC. Hpe]lCTaBJ'ICHI/IC YCTHBIX
COOOIIECHUH ¢ Tpe3eHTalued, MOArOTOBICHHBIX
M0 TEPeYHI0 HMCTOYHHKOB, PEKOMEHIOBAaHHBIX
MperoaBaTesieM

OK 01
OK 02

CTpyKTypHO-(QYHKI[HOHATBHEIE
(haKTOphI HACJIEICTBEHHOCTH

DpOoHTaNbHBIN OIIPOC

Pazpabotka rioccapus

Pemenue 3a7a49 OIIpEACICHUE
MOCJIC0BATEIbHOCTH HYKJICOTHOB,
aMHHOKHCJIOT B HOpPME M B Clyyae H3MEHEHHUS
mocJieIoBaTebHOCTH HyKiteoTr 0B JITHK

Ha

OK 02

OOMEeH BEIIECTB
SHEPTUH B KIIETKE

U IpeBpanieHne

DpOoHTaNbHBIN OIIPOC
3amnonHeHne CpaBHUTENBHON TaOIUIIBI
XapaKTEPUCTHUK TUTIOB OOMEHA BEIIECTB

OK 02
OK 04

JKnsHeHHBIT UMK KIETKH. MUTO3.
Meiios

OO0cyx/IeHHe 110 BOIPOCaM JICKIHU
Pa3paboTka JEHTBI BpEMEHH >KH3HCHHOTO
LHMKJIa

Paznen 2. CrpoeHue u (QyHKIHH
opraHuzMa

KonTponpras paborta “CtpoeHne u (QyHKIIH
opranusma’”

OK 02
OK 04

Crtpoenne opraHnuzma

OrnennBaeMas IMCKYCCHS

Pa3paboTka MeHTalIbHOW KapThl  TKaHEH,
OPTaHOB W CHCTEM OpraHOB OpPTraHW3MOB
(pacTeHrs, XHWBOTHBIC, YEIOBEK) C KpaTKOU
XapaKTEePUCTHKON WX (QYHKIIHI

OK 02

@DopMBI pa3MHOKEHHS OPTAaHN3MOB

DpoHTaNbHBIN OMPOC

3amnonHeHne TaOIUIIBI C
XapaKTepUCTUKOW W  TPHIMEpaMu
Pa3MHOXKEHHUST OPTaHU3MOB

KpaTKon
dopm

OK 02
OK 04

OnTOoreHes paCTeHPIfI, JKUBOTHBIX H

YCJIOBCKaA

Pa3paboTka JIeHThI BpEMEHH C XapaKTEePUCTUKOU
JTAaoOB  OHTOIEHE3a  OTJCNIBHOM  TPYIIIOoi
JKUBOTHBIX U YEJIOBEKA 10 MUKPOTPYIIaM
Tect/ompoc

CocraBiieHHEe KU3HCHHBIX [UKJIOB PACTEHHM MO
otaenam (MOXOBU/IHBIE, XBOIIEBHTHBIC,
MAroOPOTHUKOBHTHBIC, rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE )




OK 02 3aKOHOMEPHOCTH HaCJICI0BaHUS PazpaboTka riroccapus
OK 04 OpOoHTANBHBIA OITPOC
Tect 110 Borrpocam JIeKIMN
Pemenne 3amau Ha omnpeseseHHe BEPOSTHOCTH
BO3HMKHOBEHHS HACJIE/ICTBEHHBIX IIPH3HAKOB
npu  MOHO-, M-, TOJUTHOPUIHOM U
aHAJM3MUPYIOIIEM CKpEUIMBaHUU, COCTaBJICHHE
TEeHOTUITHYECKUX CXEM CKPEIIUBAHUS
OK 01 CuerieHHOE HacjeIoBaHUe MPU3HAKOB | TecT
OK 02 PaspaboTka riioccapus
Pemrennie 3aa4 Ha omnpezeeHHe BEPOSITHOCTH
BO3HMKHOBEHHS HACJIE/ICTBEHHBIX ITPH3HAKOB
MIPU CLEIJICHHOM HaclleIOBaHHUHU, COCTAaBIICHUE
TEHOTHUITMYECKUX CXEM CKPEIIUBAHUS
OK 01 3aKOHOMEPHOCTH U3MEHYHUBOCTHU Tecr.
OK 02 Pemenne 3ama4 Ha ompeneneHue TUMAa MyTalUuu
OK 04 IpH TMepeJade HACIEeACTBEHHBIX MPU3HAKOB,
COCTaBIICHUE TEHOTUITMYECKUX cxem
CKpELMBaHUs
Paznen 3. Teopus 3Bosonmun KonTponbsHas pabota “Teopetnueckue
aCIEKThI DBOJIIOLMH KU3HHU Ha 3emiie”
OK 02 Hctopust  SBOMIOIMOHHOTO  yueHHUs. | DpoHTanbHBIN onpoc
OK 04 MHUKPO3IBOITIOIHUS Pa3paboTka rimoccapusi TEpMHUHOB
Pa3pabotka JICHTBI BPEMEHHU pa3BuTHA
3BOJIFOLIMOHHOT'O YUCHUS
OK 02 MaxkposBomiorst. BosnunkHoBenne u|OrneHnBaemasi — IUCKYCCHS: HCIIOJIb30BaHNE
OK 04 pa3BUTHE XKU3HU Ha 3emiie apryMEHTOB, OMOJIOTHYECKOW TEPMHHOJIOTUH H
CHUMBOJIMKM Ui JOKa3aTelbCTBA  POJCTBA
OPTraHU3MOB PAa3HbBIX CUCTEMATHUECKUX TPy
Pa3paboTka JIEHTBl BPEMEHU BO3HUKHOBEHMS U
Pa3BUTHS KU3HU Ha 3emiie
OK 02 [Ipoucxoxaenue YyenoBeKa —| DpoHTaNBHBI OIPOC
OK 04 AHTPOIIOTEHE3 Pa3paboTka nEHTHI BpeMEHH MPOUCXOKICHUS
YyeloBeKa
Pasnen 4. Ixoorus
OK 01 Okonoruueckue (aktopel u  cpensl| TecT mo skoiorndeckuM (akTopam MU cpeaam
OK 02 KU3ZHI JKU3HU OPTaHU3MOB
OK 07
OK 01 Homymsmus, coobmecTBa, 3kocucteMbl  |COCTaBlIEHHE CXeM KPyroBOpPOTa  BEIIECTB,
OK 02 HCIIOJB3YSI MAaTEPHAITBI JIEKIIUHI
OK 07 Pemenne MPaKTUKO-OPHEHTHPOBAHHBIX
pacyeTHBIX 3aJaHUi 1O TEPEHOCY BEIIECTBAa U
SHEPTUM B D3KOCHCTEMax C COCTaBJICHHE
Tpodmdeckux 1emneil m mupamu] OUoMaccel U
SHEPTUH
OK 01 Buocgepa - rmobansHas skonorndeckas | OrieHnBaeMasi TICKYCCHS
OK 02 cucreMa Tect
OK 07
OK 01 Brusane antpomoreHHbX ¢akTopoB Ha|Tect
OK 02 6ruochepy IIpaktudeckas padota “OTX0/BI MPON3BOACTBA”
OK 04
OK 07
OK 02 BmusiHne  conmanbHO-3KoNOrHYecKnX | OieHnBaeMast MCKyCCHsI
OK 04 (haKTOpOB Ha 3/I0POBBE YETOBEKA Brimonsenne mabopaTopHoii paboThI Ha BEIOOD:
OK 07 "YMcTBeHHas pabOTOCTIOCOOHOCTS",

"BnustHue abnoTtidecknx (pakTopoB Ha YenoBeKa
(HM3KHE U BBICOKHE TeMIIepaTypbl)”




Pa3znen 5. buojorus B :KM3HH

3amuTa Keiica: TpEeNCTaBIEHUE pPE3yJIbTAaTOB

peleHus KeHCoB (BBICTYIUIEHHE c
Mpe3eHTaIEeH )
OK 01 BuoTexHOoNI0rNN B )KU3HU KaXJI0TO BrimonHenne kefica Ha aHanM3 MHGOPMAIMU O
OK 02 HaYYHBIX JOCTIKEHHUSX B 00JIACTH T€HETUIECKIX
OK 04 TEXHOJIOTUH, KJIETOUHOW WHXKEHEPHH, MUIIEBBIX

OuotexHomyoruii (Mo rpymnmam), MpeicTaBlieHue
PE3YNbTATOB PEILICHUS KEHCOB

NHANBUAYAJIBHBIE UCCIIEJOBATEJBCKHUE ITPOEKTHI

1. «ITocieacTBUA BJIAMAHHUSA: AJIKOT0JIS1, HIKOTHHA, HAPKOTHYECKUX BellecTB, 3arpsi3HeHus!
cpelbl HA pa3BUTHE YeJI0BEKa», B CCIEA0BaTEILCKOM MIPOEKTE coOpaTh Marepuasl 00 HCTOPUU
MOSIBJIGHUSI AJIKOTOJI, €ro IpPOW3BOACTBE, CBOICTBaX W 3HAYEHMM B HAPOJHOM XO3SHCTBE.
[loka3zaTe maryOHOE BO3/IEHCTBHE CIHPTOB, KYpPEHMs, HApKOTHKOB Ha >XUBbIE OpPraHU3MBbI.
[IpoBecTu nccnenoBaHus U MOKa3aTh HETrAaTUBHOE BIUSHUE HA )KU3HU B OOILIECTBE STUX BEIIECTB.
JlaHHbBIE CBEIEHHUS JOTIOJHAT MaTepHaibl YPOKOB XUMUU M OMOJIOTHY 1O JAHHON TeMe.

2. «Cmemranubie Opaku. UccienoBaHust y4eHbIX».

[IpenmeTroM wuccneoBaHUs SIBIAIOTCS CTPYKTypa H TPOIECCHhl Pa3BUTHUSI HAIMOHAJIBHO-
CMEIIaHHBIX CEMEH, MEeXITHUIECKHE OTHOIIIEHUS B CCMCHHO- OpauHoi cdepe, ux hopMupoBaHue
B COBPEMEHHOM O0ILIECTBE.

3. «Bupycsl - HeKJIeTOUHBbIE (POPMBI KU3HH. Bupychl - Oeaa 21 Bekay.

[To3HakOMUTB 00yHaIOIIKUXCS C HEKJIETOUHBIMH (hOpMaMHU KU3HU -BHPYCAMHU, IIOMOYb MTOJPOCTKAM
oco3nath, uto CIIMJ] — uyma XXI Beka, y3HaTh O HAy4YHBIX HCCIEIOBAaHMSIX B 00JIaCTH
BHUPYCOJIOTHH.

TeMbl MPOEKTOB

Bbopsba co crapenuem B 21 Beke.

N3ydyeHue nomMamiHero panuoHa IMUTaHUS CTApLIECKIACCHUKOB C IENbI0 BBISIBICHHS B HEM
TeHETUYECKU MOJU(UIIMPOBAHHBIX HHTPEINEHTOB.

HckyccTBeHHBIE OpraHsbl - MpodsieMa U MePCIEKTUBBL.

Hayunsle u 3Tnyeckue npobdiaemMbl KITOHUPOBAHMUSL.

Pacel1, pacoBenenue u pacusm




