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1. OBIIIAA XAPAKTEPUCTUKA }'IPI/IMEPHOI‘/'I PABOYEN ITPOT'PAMMBI
YYEBHOU JUCHUITJIMHBI

«buomorus»
(HavMeHOoBaHVeE ANCLUUMNANHBI)

1.1. Heqap 1 MeCTO JUCUUILIMHBI B CTPYKTYpe 00pa30oBaTeibHOM MPOrpaMMbl

Henp muctumanabl «bronorus»: ey quctummasl «k BUOJIOT' US»: oBnanenue
00y4JarOIIUMUCS 3HAHUSMHU O CTPYKTYPHO-(PYHKIIMOHATHHON OPTaHU3AIHH KUBBIX CUCTEM Pa3HOTO
paHra 1 mpuoOpeTeHne YMEHUN UCTIOJIH30BATh ATH 3HAHUS VISl TPAMOTHBIX JCHCTBUN B OTHOIICHUN
00BEKTOB )KMBOW TIPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX TIPOOIIEM. .

Hucnunnuna «buonorusy BKIOYEHA B 003aTEIHHYIO YacTh UK
«o011e00pa3oBaTeNbHbIe TUCITUTUIMHBDY 00pa30BaTeNILHON MPOTPaMMBbI

1.2. Ilnanupyembie pe3yJibTAaTbl OCBOCHHS AU CIUTIIUHbI

Pe3ynbTaThl OCBOCHHS AUCHHUILTHHBI COOTHOCSTCS C IUTAHUPYEMBIMH PE3YJIbTaTaMH
OCBOCHUS 00pa30BaTEIbHON MPOrPAMMBI, TIPEICTABICHHBIMEI B MaTPHIIE KOMITETCHIIUH
BhIyckHUKa (11. 4.3 OITOII-II).

B pesynbTaTe 0CBOEHMS AMCUUILTMHBI 00YYarOIMICS TOJDKEH

Kox u HauMeHoBaHue I[lnanupyemMsble pe3yabTaThbl 0CBOCHHS AUCHUNIITHHBI
(popmupyembIx
. Oo0mue JAucuunianHapHbie
KOMITeTeHII M i

' Bepymcs ceedenus, ykazannole no OaHHOMY 6udy OesimenvHocmu 6 n. 4.2.
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2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBbI

2.1. TpyaoeMKOCTH OCBOCHUSA TUCUHMILIMHBI

06 | BtT.u.B
be | ¢opme
M B | NpPAaKT.
yac | MoAroTo

HaunumeHnoBanue cocTaBHBIX
qacTel INCIUIIIHHBI

ax BKH
Y4eOHbIe 3aHATHS 70 12
Kypcosas paboma (npoexm) 0 0
CamocrosiTenpHast paboTa 2 0
[TpoMexyTodHas aTTecTamus B

0 0
dopme nud.3auet
Bcero 72 24

Iporpamma co3nana B r)pOBOM KOHCTPYKTOPE
eais.firpo.ru_[ID 2140 44.02.01]



2.2. Conep:kaHue QMCUUIIMHBI

O0beMm, ak. 4. / Koaml
B TOM YHCJIE KOMIIeTeHIIHH,
B (popme (popmupoBanuo
HanmenoBanme pazieos u Tem Copep:xanue yueOGHOro MaTepuaa, NPAKTHIECKUX 1 npaKTHYeCKOii KOTOPBIX
JadOpPATOPHBIX 3aHATHI, Kypcosas paboma (npoekni)
NOATO0TOBKH, crnoco0cTByeT
aK. 4. 3J1eMeHT
NPOrpaMMbl

PA3JIEJI 1. KiieTka — CTPYKTYPHO-()yHKIMOHAJIbHASI €[IMHUIA JKUBOTO (1) 18/0
Tema 1.1. buonorus kak Hayka. Coaep:xanue 4/0 OK 01
OO01ast XapakTepUCTHKA JKU3HU 1.CoBpemMeHnHbIe OTpaciu 6uosornueckux 3Hanui. Ceszp | 2/0 OK 02

OMOJIOTUH C JPYTUMH HayKaMH: Onoxumusi, Onodusuka, OK 04

O6uonuka, renoreorpadus u 1p. Poabs u mecto Ononoruu B

(bopMHpPOBAHNU COBPEMEHHON HAYYHON KapTHHBI MUPA.

2. YpoBHU opraHu3anuu kxuBo Marepuu. Oo1mas 2/0

XapaKTepUCTHUKA KU3HH, CBOMCTBA )KUBBIX CUCTEM.

XVMMHYECKUH COCTaB KIETOK
Tema 1.2. CtpyKTypHO- Conepxanue 4/0 OK 01
(GyHKIIMOHATTBHAS OpPTaHU3AIIHS 1. Knerounas teopus (T. [lIBanu, M. llIneiinen, P. 2/0 OK 02
KJIETOK Bupxo). OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KICTOUYHOM

TEOPHH.

B TOM 4mciie NpaKTHYeCKUX U J1a00paTOpHBIX 3ansaTuil | 2/0

1-2. Bupycuble u 6akTepuanbHbie 3a060eBanus. O0mue 2/0

IPUHIMIIBI UCIIOJIB30BAHUS JIEKAPCTBEHHBIX BEILIECTB.

OcoOeHHOCTH TPUMEHEHHSI aHTHOMOTHKOB.
Tema 1.3. CtpykTypHO- Conep:xanue 4/0 OK 02
GyHKIIMOHATBHBIC (DaKTOPHI 1. Xpomocomnas teopust T. Moprana. Ctpoenue 1/0

XpoMocoM. XpOMOCOMHBIA Ha0Op KJIETOK, TOMOJIOTHYHBIC
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HaCJICACTBCHHOCTH

Y HETOMOJIOTUYHBIEC XPOMOCOMBI, TAIUTOUTHBIN U
JUTUIOUTHBIN HAOOop.

2. Hykneunossie kucnotsl: [JHK, PHK naxoxnenue B
KJIIETKE, UX CTpOeHHE U (HYHKIIMU. MaTpHUHbIEe IPOLIECCHI B
KJIIETKE: perUTuKaIs, OMocuHTe3 OerKa, pernaparms.
I"'eneTnyeckui KO M €ro CBOIMCTBA

1/0

B ToM uMciie NpakTHYeCKUX U JIA00PaTOPHBIX 3aHATHH

2/0

3-4.Pewienue 3a1a4y Ha ONpEEIEHNUE NIOCIEN0BAaTEIbHOCTH
HYKJIEOTH/I0B, aMUHOKHCJIOT B HOPME U B CITy4ae
WU3MEHEHUS 110CIIeI0BaTeNbHOCTH HyKieotuaoB JJHK

2/0

Tema 1.4. OOMeH BeliecTB 1
IIPEBPAIICHUE YHEPTUH B KIICTKE

Conep:xxanue

6/0

[Tonarue merabonu3M. ACCUMUIIALIUS U JUCCUMUIIALIUS —
JIBE CTOPOHBI MeTabonu3Ma. TUmsl OOMEeHa BEIECTB:
aBTOTPO(HBIN U reTepoTPOHBIH, a9pOOHBINA 1
aHa’poOHbIit. [Tnactuueckuit oomen. @oTocuHTE3.
XeMOCHHTE3

2/0

Kinetounblii MK, €ro nepuosl. MuTO3, €ro cTagnuu u
MIPOUCXOISIIINE TTPOIIECChl. buonornueckoe 3HaueHUe
MuUTO3a. Meiio3 u ero craauu. [loBeneHne XxpoMocoM B
Mmeroze. Kpoccunrosep. buonornueckuii cmbicn meio3a

2/0

KonTponbnas padota 1-2. MonekynspHblii ypoOBEHb
OpraHM3aIlK )KUBOTO

2/0

OK 02
OK 04

PA3JAEJI 2. Ctpoenue n pyHKIIUN OPraHu3Ma (1)

20/0

Tema 2.1.CtpoeHue opranusma

Conep:xanue

2/0

MHOTrOKIEeTOUYHEIC OpraHnu3MBbI. BzanmocBs3b OpraHoB U
CUCTCMbI OPI'aHOB B MHOT'OKJICTOYHOM OpPTaHU3MC.
I'omeoctas OpraHnu3Ma 1 €ro nmoaacpiKaHuc B IIPOLUCCCe
KHU3HECOACATCIIbHOCTH

2/0

OK 02
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Tema 2.2. ®opMbl pa3MHOKEHUS
OpraHU3MOB

Conep:xkanue

2/0

DopMBI pa3MHOXKEHHUS OpraHu3MoB. becmnoioe u noiaosoe
pa3MHoOxeHue. Buapl 6ecrionoro pasmuoxenus. [lonosoe
pa3MHOXXeHHe. ['ameTorenes y )kuBoTHbIX. CriepMaToreHes3
u ooreHes. CTpoeHue noJoBbIX KIeToK. OTI010TBOpEHNE

2/0

OK 02
OK 04

Tema 2.3. OHTOr€eHE3 pacTeHUMN,
’KHBOTHBIX U YeJIOBEeKa

Conep:xkanue

2/0

WHauBuayanbHOE pa3BUTHE OPraHU3MOB. DMOPHUOTEHE3 U
ero craauu. [ToctamOpuonanbHelii nepuon. Craguu
NOCTAMOPHUOHATILHOTO PAa3BUTHUS Y )KUBOTHBIX U YEJIOBEKA.
[IpsiMmoe u Henpsimoe pa3BuTHE. buoOrnyeckoe crapeHue
U cMepTh. OHTOreHEe3 pacTeHUM

2/0

OK 02
OK 04

Tema 2.4. 3aKkOHOMEPHOCTH
HaCJIEJOBAHUS

Conep:xkanue

4/0

OCHOBHBIE TOHATHS TEHETUKU. 3aKOHOMEPHOCTH
oOpa3oBanus ramet. 3akoHbl . Menaens
(MOHOTHOPHUIHOE U TIOJUTHOPUIHOE CKPEIIUBAHUE).
BiaumoeiicTBre reHOB

2/0

B ToM uMciie NpakTHYeCcKUX U JIA00PaTOPHBIX 3aHATHH

2/0

5-6.Pewienue 3a1a4y Ha ONpeIeIeHNE BEPOATHOCTH
BO3HHUKHOBCHU HACJICACTBCHHBIX MMPU3HAKOB IIPU MOHO-,
JI1-, TOJMTUOPUIHOM M aHAJIU3UPYIOLEM CKPEILIMBAaHUHY,
COCTaBJICHHUC I'CHOTUITNYCCKUX CXEM CKPCIIMBAHWA

2/0

OK 01
OK 02

Tema 2.5. CuensieHHOE HaciaeJOBaHUE
MIPU3HAKOB

Conep:xkanue

4/0

3akonsl T. Moprana. CuerjieHHOe HacjieI0OBaHUE TE€HOB,
HapyleHue crerienns. HacnenoBanue npu3Hakos,
CICTIJICHHBIX C MTOJIOM

2/0

B ToM uMciie NpakTHYeCKUX U JIA00PATOPHBIX 3aHATHH

2/0

7-8.Pelienue 3a1a4 Ha ONpeIelIeHUE BEPOSITHOCTH
BO3HHUKHOBCHMUS HACJICACTBCHHBIX IMTPHU3HAKOB IIPHU

2/0

OK 01
OK 02
OK 04
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CHCIIVICHHOM HacCJIEAOBAHHUHM, COCTAaBJICHUC
TCHOTUITMYCCKHUX CXEM CKpCIIUBAaHUA

Tema 2.6. 3aKOHOMEPHOCTH
M3MEHYHUBOCTU

Conep:xanue

6/0

N3MeHUYHnBOCTH TPU3HAKOB. BU/IbI N3BMEHYNBOCTH:
HacJIeICTBEHHAs M HEHACJICICTBECHHAs. 3aKOH
TOMOJIOTUYECKUX PSIZIOB B HACIEICTBEHHON N3MEHYUBOCTH
(H.A. BaBumnog). MyTainnonHasi TeOpUsi U3MEHIYUBOCTH.
Buapl MmyTanuii ¥ npuyuHbl UX BO3HUKHOBeHUA. KapuoTun
yejioBeka. HacnencTBeHHbIe 3a001€eBaHMS YeIOBEKA.
['eHHBIC ¥ XpOMOCOMHBIC 0OJIC3HH YeoBeka. boesnu ¢
HaCJICICTBEHHOM MPEAPacIooKeHHOCThIO. 3HaUCHHUE
MEIUIMHCKOW F€HETUKH B MPEIOTBPAILECHUH U JICYEHUN
FeHETHYECKUX 3a00JIeBaHUI YeI0oBeKa

2/0

KonTpomnbnas padora 3-4. CtpoeHue u pyHKIHH
opraHuzma

2/0

B Tom umciie MpaKTHYeCKHUX U J1a00PATOPHBIX 3aHATHH

2/0

9-10.Pemenuie 3a1a4 Ha onpe/ieNIEHUE TUIIA MyTALlUU [IPU
niepeiaue HaCJICACTBCHHBIX IPU3HAKOB, COCTABICHHUE
TCHOTUITMYCCKHUX CXEM CKPCIIUBAaHUA

2/0

OK 02
OK 04

PA3JIEJI 3. Teopusi 3Bosronnu (4)

6/0

Tema 3.1. McTopus 3BOIIOLMOHHOTO
y4eHus1. MUKpO3BOIIOLMSA

Conep:xanue

2/0

[Tepsrie aBomoronnble kouuenmuu (JK.b. Jlamapk, X JI.
broddon). OBomononnas teopus Y. Jlapsuna.
CuHTeTHueckasi Teopus 3BOIIOLNU U €€ OCHOBHbBIE
nonoxkeHuss. Mukpoassosronus. [lomymsanus kak
3JIEMEHTapHas €MHHUILIA YBOJIOLNU. ['eHeTUUeCKHEe OCHOBBI
HBOIIOLIUU. DJIeMEeHTapHbIe (DaKTOPHI IBOJIOIUH.
EcTecTBeHHBII 0TOOP — HampaBISIONIHHA GakTop

2/0

OK 02
OK 04
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sBosoMK. BumoobpazoBanue kak pe3ysbrar
MUKPO3BOTIOINH

Tema 3.2. MakposBosronus.
BO3HUKHOBEHNE U pa3BUTHE KU3HU
Ha 3emie

Conep:xanue

2/0

MakposBosmtonusi. DopMbl 1 OCHOBHBIE HAITPaBICHUS
makposBosroiu (A.H. CesepuioB). [lytu noctmxkeHus
ouosornveckoro nporpecca. CoxpaneHue
O6uopazHooOpasus Ha 3emuie. [ UMOTE3BI U TEOPUH
BO3HHKHOBEHUS KU3HU Ha 3emiie. [1osiBIeHHEe TIEpBBIX
KJIETOK M UX 3BOJIFOLUS. [IpOKapHOTHI U 3yKapUOTHI.

1/0

B ToM 4HncIe caMocTOsSITeJIbHAS paGOTa Oﬁy‘lalOIIII/IXCH

1/0

1.ITogroroBka coobmenuii mo Teme «lIpoucxoxaenue
MHOTOKJICTOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
IIAPCTB DYKapPHOT».

1/0

OK 02
OK 04

Tema 3.3. IIpoucxoxaeHue yeaoBeka
— aHTPOIIOTCHE3

Conep:xanue

2/0

AHTpOIONOTHS — HayKa 0 4yesoBeke. CucTeMaTHYecKoe
noJio’keHue yenoneka. CXOACTBO U OTJIMYHUS YEJIOBEKa C
KUBOTHBIMU. OCHOBHBIE CTaJIMH aHTPOIOTEHE3A.
DBOJIOIUS COBPEMEHHOT0 YelloBeKa. YenoBeueckue pachel
U UX €IUHCTBO.

1/0

B ToM 4uncie caMocTOsITeJIbHAS paGOTa Oﬁy‘lalOHIHXCH

1/0

2.IloaroroBka coobmieHuit «Bpems u myTH pacceneHus
yesoBeka 1o miaa”ere. [Ipucrnoco0neHHOCTh yenoBeka K
pa3HbIM YCIOBUSM CPEJIbI».

1/0

OK 01
OK 02
OK 07

PA3AEJI 4. Dxoaorus (1)

22/6

Tema 4.1. Dxonmornueckue GakTopsl U
CpeIlbl JKU3HU

Conep:xxanue

2/0

Cpenpl oOuTaHusI OPraHU3MOB: BO/IHAS, HA3EMHO-
BO3JIyIIHAs, TOYBEHHAsI, BHYTpUOpraHu3MeHHasi. OU3nKo-
XUMHUYECKHE OCOOCHHOCTHU Cpe/l OOMTaHUsl OPTaHU3MOB.

2/0

OK 01
OK 02
OK 07
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[TpucniocoOnenust OpraHu3MOB K KU3HU B Pa3HbIX Cpe/Iax.
[Tonsitue sxonorudeckoro daxkropa. Knaccuduxarus
sKojorndecknx (aktopos. [Ipasuno muanmyma lO.
JIuGuxa. 3akon TonepantHoctH B. llendopna

Tewma 4.2. [omynsitusi, cOOOIIECTBA,
KOCHUCTEMBI

Conep:xanue

4/0

DKOJIOTHYECKash XapaKTePUCTUKA BUIA U TIOMYJISAIUH.
OKonoruyeckas HUIIA BUJA. JKOJOrHIYeCKre
XapakTePUCTUKU Moy, CooOIIecTBa U IKOCUCTEMBI.
buonienos u ero crpykrypa. CBsI3u MEXIy OpraHU3MaMH B
o6uorieHose. CTPyKTYpHBbIC KOMIIOHEHTBI YKOCUCTEMBI:
MPOAYLIEHThI, KOHCYMEHTBI, pelylieHTbl. KpyroBopoT
BEIIECTB U MOTOK SHEPTUU B 3Kocucteme. Tpoduueckue
YPOBHH

2/0

B ToM uncie NMPAKTUHIECCKUX U ﬂaﬁopaToprlx 3aHATHH

2/0

11-12.Tpoduueckue nenu u cetu. OCHOBHBIE TOKA3aTEIN
9KOCUCTEeMBI. buoMacca u mpoayKius. JKOIOrHuecKue
nUpaMUIbl yKces, Onomacchl 1 sHepruu. [Ipasuiio
nUpaMuibl SHEpruu. Pemenne npakTuko-
OPUEHTUPOBAHHBIX PACYETHBIX 33/1aHUH 110 IEPEHOCY
BELIECTBA U YHEPTUH B SKOCUCTEMAX C COCTABIICHUE
TpodUUeCcKUX Lenei u nupamMmui OMoOMacchl U SHEPTUH

2/0

OK 01
OK 02
OK 07

Tema 4.3. buocdepa - rTrodanbHas
IKOJIOTHYECKAsI CHCTEMA

Copep:xxanue

2/0

Buocdepa — xuBas o6om0uka 3emiu. Pa3surue
npezcTaBieHuit o buocdepe B Tpyaax B.M. Bepnaackoro.
Ob6nactu 6uocdeps! 1 ee KOMIIOHEHTHI. JKMBOE BEIECTBO
6uocdeps! u ero GyHKIMH. 3aKOHOMEPHOCTH
cymecTBoBaHus Ouocdeprl. OcodbeHHocTn Gnochepsr Kak
r7100aIbHOM SKOCUCTEMBI. JIMHAMUYEeCKOe paBHOBECHUE B

2/0

OK 01
OK 02
OK 04
OK 07
IIK.1.3
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o6uocdepe. KpyroBopoTsl BemecTs U OMOT€OXMMHUYECKHE
IUKIIBL. [ 7100a1bHBIE 9KOJIOTHYECKHE TPOOIeMbI
COBPEMEHHOCTH

Tema 4.4. BnusiHue aHTPONIOT€HHBIX
dakTopoB Ha Guochepy

Conep:xanue

6/4

AHTpOTIOTeHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHus
KaK BHJI aHTPOIIOTEHHOT'O BO3JIEHCTBUS. AHTPOIIOT€HHbIE
BO3JIeHicTBUS Ha aTMocdepy. BosnelicTBus Ha
ruapochepy. BozneiictBus Ha mutochepy.
AHTpOIOTeHHbIE BO3ICHCTBHUS HA OMOTUYECKUE
€000I11IeCTBA.

2/0

B ToM uHncie NPaAKTUIECCKUX U naﬁopaTopmﬂx 3aHSATHH

4/4

13-16. IIpaktrueckue 3auatus [IpakTuyeckoe 3aHiITHE
«OT1x0/1bI MPOU3BOACTBA (JIAMIIBI, MUIIEBBIE OTXOIBI,
OTXOJIbI OT YOOPKH MOMEIIEHHUH, OTXOAbI MOJUATUIICHA),
OKa3bIBAIOIIee BO3/ICHCTBUE HA JETEH JOLIKOIBHOTO
BO3pacTay.

4/4

OK 02
OK 04
OK 07
IIK.1.3
IIK.1.4

Tema 4.5. Bnusinue conuanbHo-
9KOJIOTUYECKUX (PAKTOPOB Ha
3JI0pPOBbE YETIOBEKA

Conep:xanue

8/2

1-2. 3n0poBbe U ero cocrapistomue. akTopsl,
MOJIOKUTENILHO M OTPULIATEILHO BIUSIONIME HA OPTaHU3M
yenoBeka. [Ipobrema TeXHOTEHHBIX BO3/ACUCTBUN Ha
3JI0pOBbE YeNOBEKa (IJEKTPOMArHUTHBIE MOJISI, OBITOBas
XUMHUS1, U30BITOYHBIC IIIYMBI, paidalus 1 T.11.). AJanTamnus
OpraHu3Ma ueoBeKa K akTopaM OKpY KArOIIeH CPeIbI.
[IpunHIHIBl hopMUPOBaHUS 3I0POBHECOESPETAIOIIETO
noBefieHus1. Gu3nyeckasi akTUBHOCTD U 3J10POBbE.
buoxuMuueckue actekThl paiOHAIbHOTO MUTAHUS

2/0

3-4. Ypoxk 0060011IeHUS M CUCTEMATU3AIMK 3HAHUH

2/0

KonTponbHas pabota 5-6. TeopeTrueckue aclieKThI

2/0

OK 01
OK 02
OK 04
IIK.1.3
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9KOJIOTHH

B TOM 4mciie NPaKTHYECKUX M J1a00PaTOPHBIX 3aHATHH | 2/2
JlaGopaTopHas pabota «BiusHIe MOTOIHBIX YCIOBHH U 2/2
TEMIEPATYPHOTO peKUMa Ha JeTel TOIIKOIbHOIO
BO3pacTay.
IIpodeccnonanbHo-opuenTHpOoBaHHOE cogep:xkanue (Ilpuxnagnoit moxyas) PA3JIEJI S. 6/6
Buosorus B :ku3Hu (1)
Tema 5.1. buoTexHonoruu B ’XKU3HU Conepxanue 6/6
Ka)J10ro buorexHonorus kak Hayka ¥ Iponu3BoJACTBO. OCHOBHBIE 2/2
HalpaBJICHUS] COBPEMEHHON OMOTEXHOIOTHU. MeTo bl
onorexHonoruu. OObEKThl OMOTEXHOJIOTHH. JTHUKA
OMOTEXHOJIOTMYECKUX M TeHETUYECKUX IKCIIEPUMEHTOB.
B ToM umciie mpakTHYeCKUX U JIA00paTOPHBIX 3auATH | 4/4
17-20.Keiicpl Ha aHaIN3 HHPOPMALIUU O HAYYHBIX 4/4
JOCTIDKEHUSIX B 00JIACTH F€HETUYECKUX TEXHOJIOTHUA,
KJIETOYHOM WH)KEHEPUH, MUIIEBBIX OMOTEXHOJIOTHHA.
3amuTa Keica: peACcTaBIEHUE pe3yIbTaTOB PEILIECHUS
KECOB (BBICTYIUICHHE C MTPE3CHTALINEH )
IIpomeskyTounas arrecranus (aud.3aqer) 0
Bcero: (724) 72/12
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3. YCJIOBUA PEAJIM3ALIMU JUCHUTIJIMHBI

3.1. MaTepuajibHO-TeXHHYECKOe oOecreyeHmne

Kabunet(s1) O0O11e06pa3oBaTenbHbIX AUCUUIUIMH (Xumus. buonorus. I'eorpadus),
OCHaIICHHBIN(€) B COOTBETCTBUU ¢ mpuitoskerrem 3 OITOII-I1.

3.2. YueOHO-MeTOAMYECKOE 00ecreueHne

3.2.1. OcHOBHBIE NeYaTHbBIE W/UIIN NIEKTPOHHbIE U3TaHUS

1. 1.buonorus. 10-11 knacc (yriyOaeHHBIN YPOBEHB): YUSOHUK ISl CPETHETO
obmrero oopazoBanus / B. H. Speirus [u np.]; mox obmeit pegakiueit B. H. SIppiruna. — 2-e uzm.
— Mocksa: M3gatensctBo KOpaiit, 2022. — 357 ¢. — (Haponnoe npocsemenne). — ISBN 978-5-
534-15630-0. — TexkcT: anexkrponnsiii // O6pa3oBatensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/50924 1

2. 1. 51peirun B.H. buonorus: yueOHUK U IPaKTHUKYM JJISI CPETHETO
npodeccuoHalibHOTO  oOpa3oBanus / moj penaknueit B.H. Spwiruna. - 2-e uzn. — Mocksa:
W3narensctBo FOpaiir, 2025. — 377 c.

3. 2.006yxoB /I. K. buonorus: k1eTky U TKaHU: YICOHHK TSI CPETHETO
npodeccuonansHoro oopazosanus / /1. K. O0yxos, B. H. Kupunenkoa. — 3-e u3j., nepepad. u
non. — Mocksa: U3narensctBo FOpait, 2025. — 358 c.

4.2.060yxoB /. K. bruonorus: kieTku 1 TKaHU: y4eOHOE TTOCOOHe Il CPEIHETO
npodeccuonanbroro oopazoanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., nepepad. u
nor. — Mocksa: M3garensctBo FOpaiit, 2022. — 358 c. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-07499-4. — Tekcrt: anexktponHbIii / ObpazoBarenbHas miatdopma FOpait [caiiT].
— URL: https://urait.ru/bcode/494034

5. 3.buonorus: yaeOHUK ¥ MPAKTUKYM JJI CPEAHETO TPOPEeCCHOHATBHOTO
obpazoBanus / B. H. Speirun [u ap.]; mox pegakmueit B. H. Speiruna. — 2-e uzn. — Mocksa:
NznarensctBo KOpaiit, 2022. — 378 ¢. — (IIpodeccrnonansroe obpazoBanue). — ISBN 978-5-
534-09603-3. — TexkcT: anexkrponnsiii // O6pazoBatensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/48966 1

3.2.2. JlomoJHUTEeIbHbIE HCTOUYHHKH

1. 1.buonorus. 10-11 knacc (yriyOnaeHHbINH YPOBEHb): YU€OHUK Ui CPETHETO
oOmiero oopaszoBanus / B. H. Speirun [u ap.]; mox obmeit pegakuueit B. H. Spbiruna. — 2-e usn.
— Mocksa: U3garensctBo KOpaiit, 2022. — 357 ¢. — (Haponnoe npocsemenne). — ISBN 978-5-
534-15630-0. — TexkcT: anexkrponHslit // O0pa3oBatensHas miaardopma FOpait [caiit]. — URL:
https://urait.ru/bcode/50924 1

2. 1.51peirun B.H. buonorus: yueOHUK U IPaKTUKYM JJIS1 CPETHETO
npodeccuoHalbHOTO  oOpa3oBanus / mof penaknueit B.H. Spwiruna. - 2-e uzn. — Mocksa:
W3narensctBO KOpaiit, 2025. — 377 c.

3.2.06yxoB /1. K. buonorus: kaeTku u TKaHU: Y4eOHUK IS CPETHETO
npodeccuonansHoro oopazosanus / JI. K. O6yxos, B. H. Kupunenkosa. — 3-e uzj., nepepad. u
norn. — Mocksa: U3parensctBo FOpaiit, 2025. — 358 c.
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4.2.06yxoB /. K. buonorus: kieTku ¥ TKaHU: y4eOHOE OCOO0He Ui CPEIHETO
npodeccuonanbHoro oopazoanus / Jl. K. O6yxos, B. H. Kupunenkosa. — 3-e uzn., nepepad. u
nor. — Mocksa: M3garensctBo FOpaiit, 2022. — 358 c. — (IIpodeccuonansHoe oOpazoBaHue). —
ISBN 978-5-534-07499-4. — Tekcrt: anexktponHsIii / ObpazoBarenbHas miatdopma FOpait [caiiT].
— URL: https://urait.ru/bcode/494034

5. 3.buosorus: yueOHUK U IPAKTUKYM JUJIsl CPEAHETO MPO(PECCUOHAIBHOTO
oOpazoBanus / B. H. Speirus [u ap.]; nox penakiueii B. H. Spsiruna. — 2-e u3a. — MockBa:
WznarensctBo KOpaiit, 2022. — 378 ¢. — (IIpodeccuonansuoe obpazoBanne). — ISBN 978-5-
534-09603-3. — TekcT: anexkrponHsbiit // O6pa3oBatensHas miaardopma FOpait [caiit]. — URL:

https://urait.ru/bcode/48966 1

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB

OCBOEHMSA JUCIIAITJIMHBI

PesyabTaTsl 00yyeHus

Iloka3aTeim 0CBOEHHOCTH
KOMIIeTeHIIMH

MeToabl OIEHKH

3HaeT: aKTyaJlbHBIN
npodeccuoHaNbHBIN U
COLIMATIbHBIA KOHTEKCT, B
KOTOPOM MPHUXOJAUTCS
paboTaTh U KUTh, IOPSIOK
OIICHKH PEe3yJIbTaTOB PELICHHS
3a71a4 NpoQecCuoHANbHOM
NESTEIIbHOCTH, METO/IBI
paboTsl B ipohecCHOoHATBHOM
U CMEXHBIX cepax,
OCHOBHBIC HCTOYHUKH
UH(POPMALIUU B PECYPCHI IS
pelIeHus 3a1a9 U/Uiu
mpo0JeM B
pohecCHOHATTLHOM H/HIT!
COLIMAIBHOM KOHTEKCTE,
CTPYKTYypa TUIaHa JUIs
peIeHHs 3a1a4, aITOPUTMBI
BBITIOJIHEHHSI pa0oT B
MpoeCCUOHATBHOU 1
CMEXHBIX 00JIaCTIX, TPUEMBbI
CTPYKTYpHUPOBAHHUS
uHdopmaruu, hopmat
o(opMIIeHUS PE3yIbTATOB
nouicka MH(popmanuu,

HOMEHKJIaTypa cutyanusx [1K 1.3. KJIETOYHBIE BKIIFOUEHUS
MH(GOPMAIIMOHHBIX Ocy1ecTBIsITh (kpaxmai, KapOTUHOH/IBI,
HUCTOYHUKOB, MPUMEHSIEMBIX B | TIEArOTHYECKOe HAOMIOIEHUE | XJIOPOTLIIACTHI,
npodheccCHOHATBHOM 3a COCTOSIHUEM 3/I0POBbBSI XPOMOIIIACTHI))»

OK 01. Beibupats criocoOb1
pelieHus 3aaaq
npodeccuoHanbHOMI
JeSITeIbHOCTH
MPUMEHUTEIHHO K Pa3IMYHBIM
koHtekctam OK 02.
Hcnonb30BaTh COBpeMEHHBIE
CpeICTBa MOUCKA, aHAIIN3a U
HHTEpIpeTanuu HHHOpMaLUU
1 HH(pOpMaITMOHHBIE
TEXHOJIOTHH JISI BBITIOJTHEHUS
3aza4 npodeccuoHaIbHON
nearenpaoctd OK 04.

D¢ dexTuBHO
B3aMMO/ICICTBOBATH U
paboTath B KOJJIEKTUBE U
komannae OK 07.
CopeiicTBOBaTh COXPAHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepekeHHIo,
MIPUMEHATH 3HAHUS 00
W3MEHEHUHU KIIuMaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MPOM3BOCTBA, 3P (HEKTUBHO
JIEWCTBOBATh B YPE3BbIYANHBIX

Kontponbnas pabota
«MonexkynsipHbIi YPOBEHb
OpTraHHU3aIH KUBOT0»
3anonHeHue TabIuIbl C
OTHMCaHNUEM METOJIOB
MUKPOCKOIIUPOBAHHUS C UX
JIOCTOMHCTBaMH U
HEJOCTaTKaMU. 3aroHEHUE
Tabnuiel « BKiiag y4eHbIX B
pa3BUTHE OHOIOTHIDY
3anojHEeHUe CPaBHUTEIBHOU
Ta0JIMIIBI CXOJICTBA U
Pa3JIMYHii 5KUBOTO U HE
»kuBoro OlieHnBaeMast
JTUCKYCCHSI TT0 BOTIPOCAM
nexkuuu Pa3zpaboTka
MEHTAJIbHOM KapThl 110
KJIacCU(PUKAIIUN KJIETOK U UX
CTPOCHHIO Ha MPO- U
YKapUOTHUCCKHUX U T10
apCcTBaM B MUHU TPyIIax
Brimonnenue u 3anmra
71a00paTOPHBIX padoT:
«Ctpoenue KkieTku (pacteHus,
KUBOTHBIE, TPUOBI) U
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JeSITeTbHOCTH, TIPOTPAMMHOE
oOecrieyeHue B
npodecCHOHATbEHON
JESITEJIbBHOCTH, B TOM YHUCJIE
udpoBbIE CPeaCTBa,
COBpPEMEHHBIE CPE/ICTBA U
yCTpOMCTBa
nH(bOpMaTU3aLUH, TOPSI0K
UX MIPUMEHEHHUS U,
MICUXOJIOTHYECKHE OCHOBBI
JeSITENIbHOCTH KOJUIEKTHBA,
MICUXOJIOTHYECKHE
0COOCHHOCTHU JTUYHOCTH,
MIpaBHIIa IKOJIOTUIECKOM
0€30MMacHOCTH MPH BEICHUU
npoheccCuoHaNBHOM
JESITEIIbHOCTH, OCHOBHBIE
pecypchl, 3aICiCTBOBAHHBIEC B
npoheccCHoHATBLHOM
JIESITEIIbHOCTH, Ty TH
obecrieueHus
pecypcocOepekeHusl,
OCHOBHBIC HAIIPaBJICHUS
W3MCHCHUS KITMMATHICCKHX
YCJIOBU pPETMOHA, ITPaBHIIA
TIOBEJICHUS B UPE3BBIYANHBIX
CUTYAIUSX, IPUHITUTIBI
OepeKITMBOTO TPOU3BOICTBA
VYMmeeT: pacrno3HaBaTh 3a/1aqy
W/unu npooiemMy B
poeCCHOHATBHOM W/HJTH
COILIMAJIbHOM KOHTEKCTE,
BJIa/IETh aKTyaJIbHBIMHU
METOJIaMU paboTHI B
npodeccuoHaNbHOM U
CMEXHBIX c(hepax, OlIeHUBATh
pe3yNbTaT U MOCIEICTBUS
CBOMX JICUCTBUU
(caMOCTOATENHHO WIIH C
MIOMOIIIbI0 HACTABHUKA),
BBISIBIISATH M 3 (HEKTUBHO
UCKaTh UH(OPMAIIHIO,
HEOOXOUMYIO JUIsl pEIICHUs
3a71auu W/UITH IPOOJIEMBI,
OTIPE/ICIIATH HEOOXOIUMBIC
pecypchl, aHATM3UPOBATh U

JIETe paHHETO U
JIOTIIKOJILHOT'O BO3PAaCTa,
CBOEBPEMEHHO
nH(popMUpOBaTh
MEIIUIIMHCKOTO pabOTHUKA 00
W3MEHEHHUSX B X
camouyBctBuu 1K 1.4,
Opranu3oBBIBaThH MPOLIECC
BOCTIMTAHUA U O0yUeHUS
JIeTeH paHHETO U
JIOILITKOJIBHOTO BO3pacTa B
COOTBETCTBUU C CAHUTAPHBIMU
HOpMaMH U MpaBUJIaAMH

IIpakTrueckoe 3aHsTHE.
[IpencraBnenue yCTHBIX
COOO0ILIeHUH C Mpe3eHTauei,
MOJIFOTOBJICHHBIX IO MEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BaHHBIX
IpernoaaBarenemM
OpoHTaNIBHBIN OMPOC
Paspabortka rioccapus
Pemenue 3anaq Ha
ompezeneHne
MOCIIE0BATENBHOCTH
HYKJIEOTH/I0B, aMUHOKUCJIOT B
HOpME U B ClIy4yae U3MEHEHUs
MIOCIIEA0BATENBHOCTH
nykaeorunoB JJHK
@poHTaNBHBINA OIIPOC
3anojHEeHUe CPaBHUTEIBHOU
Ta0JINLBI XapaKTEPUCTHK
TUIIOB OOMEHA BEIIECTB
OO6cyxaeHue mo BoIpocam
nexuuu Pa3zpaboTka JeHThI
BPEMEHM JKU3HEHHOTO 1IMKJIa
KonTponbHas padota
“CrpoeHue U QyHKIHUH
opranusma’” OnieHuBaemast
nuckyccust Pazpabotka
MEHTaJIbHON KapThl TKAaHEH,
OpraHOB U CHUCTEM OpraHOB
OpraHU3MOB (pacTeHus,
YKUBOTHBIE, YEJIOBEK) C
KpaTKOM XapaKTepUCTUKON UX
byskumii @poHTATBHBIN
orpoc 3anojHeHue TaOIULbI €
KpPAaTKOM XapaKTepUCTUKOU U
npumepamu Gopm
Pa3MHOKEHUSI OPIraHU3MOB
Pa3paboTka JeHThI BpeMEHH C
XapaKTEPUCTUKON ITaloB
OHTOI'€HEe3a OTHCIIbHOU
TPYIIION *KUBOTHBIX U
4eJI0BEKa 10 MUKPOTpyIaM
Tect/onpoc CocTaBienue
JKU3HEHHBIX IIUKJIOB PaCTeHUI
1o otzAenam (MOXOBUIHBIE,
XBOILIEBUIHBIE,
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BBIJICJISATH €€ COCTABHbBIC
YaCTH ONPEJICIIATh dTAIbl
pEIICHUS 3a]]a9H, COCTABIIATh
IUTaH JICHCTBHS,
pealln30BhIBaTh
COCTaBJICHHBIN IIJIaH,
OIICHUBATh NMPAKTUYCCKYIO
3HaYUMOCTh PE3yJIbTaTOB
MMOMCKA, UCITOJIH30BATh
pasziu4Hbie nU(pPOBBIC
CPEeICTBa ISl PEIICHUS
npodeccHoHaNbHBIX 3a/a4,
BBIJICTISATH HanOoJIee
3HaYUMOE B TIEpEeUHe
uH(pOpMaluHy,
CTPYKTYypUPOBAThH
NoJy4aeMyro HH(OpMaIHIo,
0OpPMIIATH Pe3yIbTATHI
IIOMCKa, UCITOIb30BaTh
COBPEMEHHOE IMPOTrPAMMHOE
obecrecucHue B
pohecCHOHATLHOM
JIESITCIIbHOCTH, OTIPEICIIATh
3a7a4M J1JIs [IOMCKa
nH(pOpPMAIINH, TUNIAHUPOBAThH
MpoIiecc MorcKa, BEIOUpaTh
HEOOXOIMMBIEC HCTOYHUKU
nH(pOPMAITUH, IPUMEHITH
cpencTBa HHPOPMAITUOHHBIX
TEXHOJIOTHH JIJISl pEIICHUS
po(heCCHOHANIBHBIX 3a/1a4,
OpPraHW30BBIBATH PA0OTY
KOJUIEKTHBA M KOMaHIbI,
B3aUMOJIEHCTBOBATH C
KOJIJIETAaMH, PYKOBOJICTBOM,
KIIMEHTaMH B XOJI¢
npodeccuoHaNbHOM
JIeITeIIbHOCTH, COOII0AATh
HOPMBI SKOJIOTHUECKOH
0€30I1aCHOCTH,
OpTaHU30BHIBATH
npo¢eCCUOHATLHYIO
JESITEIIBHOCTD C yUYE€TOM
3HAHUK 00 U3MEHEHHH
KITUMATHYECKHUX YCIIOBHIA
pEruoHa, ONpPeeIIATh

MarnopOTHUKOBUIHBIC,
rOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE)
Pa3paboTtka rioccapust
®poHTanbHbIN onpoc TecT mo
BoIpocaM Jiekiuu Pemenue
3aJ1a4 Ha oTpezesieHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJIEJICTBEHHBIX MPU3HAKOB
pv MOHO-, JTU-,
MOTUTHOPUIHOM H
aHaJIM3UPYIOIIEM
CKpELIMBAHUH, COCTABJICHUE
TEHOTUIHYECKUX CXEM
ckpemuBanus Tect
PaspaboTka rioccapus
Pemenue 3amau Ha
OnpeJieTICHUE BEPOSITHOCTH
BO3HUKHOBEHUS
HACJICJICTBEHHBIX MTPU3HAKOB
MIPH CIETUICHHOM
HaCJIEJOBaHUM, COCTABIICHUE
TEHOTUITUYECKUX CXEM
ckpemmBanus Tect. Pemenne
3aJ1a4 Ha olpejiesieHue TUIla
MyTaIliu TIPH Tepeaade
HACJICJICTBEHHBIX MTPU3HAKOB,
COCTaBJIEHHE T€HOTUITNYECKUX
CXEM CKpelIBaHUs
KonTtponbhas pabota
“TeopeTnyecKkue acreKThl
SBOJIIOINH KU3HU Ha 3emie”
@OpoHTANBHBIN OMPOC
Paspabotka rioccapus
TepMHHOB Pa3paboTka JeHThI
BPEMEHHU Pa3BUTHUS
ABOJIIOLIMOHHOTO YUYEHUSs
OueHuBaemasi JUCKYCCHS:
HCIIOJIb30BaHUE APTYMEHTOB,
OHMOIOrHUeCcKOi
TEPMUHOJIOTUU U CUMBOJIMKU
JUTSL I0Ka3aTeNbCTBA POJICTBA
OpPraHU3MOB pa3HBIX
CHUCTEMaTUYECKUX TPYIII
Pa3paboTka j1eHThl BpeMeH!
BO3HMKHOBEHHUS U Pa3BUTHs
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HaIpaBJICHUS
pecypcocOepekeHus B paMKax
npodecCHOHATbEHON
JeATEIILHOCTH TI0
CIEeUaTIbHOCTH,
OpTaHU30BBIBAThH
npodeccHoHaTbHYIO
JeATENILHOCTD C
COOJTI0IeHNEM TIPUHIIUTIOB
OepeKIIMBOTO MMPOM3BOCTBA,
s¢(deKTUBHO AeCTBOBAThH B
Ype3BbIUAiHBIX CUTYaIUIX

JKU3HU Ha 3emiie
@poHTaNBHBIA OIIPOC
Pa3paboTka jJeHThl BpeMeH!
IIPOUCXO0KICHHSI YETIOBEKA
TecT o 3KOJ0rnYecKum
(dakTopaM u cpenam KU3HU
opranu3moB CocTaBieHHE
CXEM KPYTrOBOPOTABEILECTB,
UCIIOJIb3Ysl MaTEPHAIIbI
nexkuuu Perienue npakTuko-
OPUEHTHPOBAHHBIX
pacyeTHBIX 3aJJaHUH O
MEepPEeHOCY BEIECTBA U
SHEPTUU B IKOCHCTEMAX C
COCTaBIIieHUE TPOPHUECKUX
Henen u nupamuj; OMOMacchl
u sHeprun OueHuBaemas
nuckyccusa Tect Tect
[TpakTuueckas pabora
«OTX0/1BI TPOU3BOJCTBA
(J1aMITBI, TUIIEBBIE OTXO/IbI,
OTXOJIbl OT YOOpKHU
IMOMEIICHHIM, OTXObI
MOJIMATUJIEHA), OKA3bIBAIOIIIEE
BO3JICUCTBUE HA JIeTel
JIOLLIKOJIBHOT'O BO3pacTay.
OnueHnBaemasi JUCKYCCHUs
JlaGopaTtopHnast pabota
«BnusgHMEe NOTOIHBIX YCIOBHI
Y TEMIIEPaTYypPHOTO PEKUMA Ha
JleTel JOLKOIBHOIO
BO3pacTay. 3auuTa Kernca:
MIPE/ICTABICHUE PE3YIbTAaTOB
pEIIeHUs KENCOB
(BBICTYTLIICHUE C
npe3eHTauue) Bolmonnenue
Kelca Ha aHaJIu3
uHGOPMAIIUU O HAYYHBIX
JTOCTHXKEHHSIX B 007acTH
TE€HETUYECKUX TEXHOJIOTUH,
KJIETOYHOU UHKXEHEPUH,
MUIIEBBIX OMOTEXHOJIOTUH (110
rpynmnam), npeicTaBieHue
pE3yIbTaTOB pELICHUs KEHCOB
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