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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCIHUILIIAHBI « BHOJIOT UST»

1.1. MecTo aAucuMIuINHbI B CTPYKTYpe o0pa3oBaTtenbHol nporpammbl CIIO

OO6meoOpa3oBaTenbHas  aucuuiuimHa  «buosorus» u3ydaercs Ha 0a30BOM  YpPOBHE B
o01ieo0pa3oBaTeIbHOM LKKIIE y4eOHOro IUIaHa OCHOBHOM MpodecCHOHambHOM 00pa3oBaTeabHOU
MporpaMMbl  YKPYIHEHHBIX Tpynm crenuaibHocTei/mpodeccuit ciaeayromux: 09.00.00, 08.00.00,
15.00.00. m paspaborana Ha Oa3e IIlpumepHoii paboueld mporpaMmbl 00IIE0OpPa30BATEILHOM
TUCIUTIUHBL «buonorus» 11 mpodeccuoHalIbHBIX 00pa3zoBarenbHbIX opranuzamuii ®I'bOY AI10
«MHCTUTYT pa3BUTHA podeccnoHaIbHOro oopaszoBanus» (OnobpeHo Ha 3acenanuu llemarornyeckoro
coera ®I'BOY IO UPIIO mpotokoiom Ne6/2025 ot «18y» ampens 2025 r).

TpynoeMkocTs qucuuIumHbl «bronorus» Ha 6a30BOM YpOBHE COCTaBIIsIeT 72 yaca, U3 KOTOPBIX
12 yacoB  BKiOYaeT  MpoeCCHOHATBHO-OPHEHTUPOBAHHOE  COJIEpXKAHHME,  YCHIIMBAIOIIEe
npoeccCHoHabHYIO COCTABIISIONIYIO IO KOHKPETHOM Mpo(heccuu WM CrelnaIbHOCTH B 3aBUCUMOCTH
ot ®I'OC CIIO npodeccun/cnenuanbHOCTH.

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE COJEPKAHUE peaTH3yeTcs B MPUKIAJAHOM MOJyIe
(pazmen 5 “buonorust B Xu3HM’) Uil BCeX Mpodeccuil/crennaabHOCTel Ha Marepuaie KeHCOB,
CBSI3aHHBIX C AQHATU30M HWH(GOPMAMKA O PA3BUTUU U MPHUMEHEHWH OMOTEXHOJOTHH MO OTpacisM
Oyaymie npodecCHOHANBHOM JesTenbHOCTH oOydaromuxcs. Kpome Toro, mnpodeccuoHaabHO-
OPHUEHTUPOBAHHOE COJICPKAHUE YUUTHIBACTCS B pasnene 4 “IKoyIorus’” Py BBITOJIHEHUH MPAKTHYECKUX
pabort, cBs3aHHBIX ¢ OynymIeil mpodecCHoHABHON AeITeTbHOCTIO 00YUAIOIIHXCS.

Jucuunnuna buonorus» u3ydaercs Ha 1 kypce: 34 gaca 1 cemectp u 38 — 2 cemectp.



1.2.1. Heab aAucHUNIIMHBI

Copnepkanre TporpaMmbl  0011€00pa30BaTEbHON MUCIMIUIMHEL  «bromorus
HaIpaBJICHO Ha IOCTHXKEHHE PE3YJIbTATOB €€ U3YUYECHHS B COOTBETCTBUU C TPEOOBAHUSIMU
dI'OC COO c yuerom mnpodeccronanpHoi HampasieHHoctd PI'OC CIIO. Ilensb
U3YYEeHUS TUCHUIUTMHBL «buonorus» Ha 6a30BOM YpOBHE — OBJIa/ICHUE O0yYaIOIIMMUCS
3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAIBHOW OpraHU3aIMK KUBBIX CUCTEM Pa3HOT0 paHra
U TpHOOpETeHHE YMEHWW WCIOJIb30BaTh 3TH 3HAHUS I TPAMOTHBIX JCHCTBUN B
OTHOUIEHUU OOBEKTOB KUBOW MPUPOBI U PEIICHUS PA3TINYHBIX )KU3HEHHBIX MPOOJIEM.
JlocTikeHne TienW W3Y4YeHUs AUCHUIUIMHBI «buomorus» Ha 06a30BOM ypoBHE
oOecreynBaeTcs pelieHueM CIeIyoNUX 3a1au:
o OCBOCHHE 00YJaIONTUMHUCS CUCTEMBI 3HAHUHN 0 OMOJIOTHYECKUX TEOPHSIX, YICHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, TMpaBHWJIAX, CIyXalluX OCHOBOM JIJIS
dbopMHUpOBaHUS TPEACTABICHUN O €CTECTBCHHO-HAYYHOW KapTHHE MHUpPa, O METOJax
HAy4HOTO TTO3HAHUS, CTPOEHUH, MHOTO00pa3iH U 0COOCHHOCTSX JKUBBIX CUCTEM Pa3HOTO
YpOBHSI OpraHW3alli{, BBIJAIOIINXCS OTKPBITHSIX M COBPEMEHHBIX WCCIICIOBAHUAX B
OMOJIOTHH;
o dbopmupoBaHre y OOyYarOIIMXCS ITO3HABATEIBHBIX, WHTCIICKTYAIbHBIX H
TBOPYECKUX CIIOCOOHOCTEH B MPOIIECCE aHAIM3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH
HAy4YHBIX B3TJISZ0OB, MJIEH U TMOJXOJOB K M3YyYEHHUIO JKMBBIX CHCTEM Pa3HOTO YPOBHS
OpraHu3allNy;
o CTaHOBJICHHE y O0yJarOIIMXCcs 001eH KyIbTypbl, PYHKIIMOHAIbHON IPaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATh M OIICHWBAThH SIBJICHUS OKPYKAIOMIETO MHpa IKUBOH
MPUPOIbI HA OCHOBAHUM 3HAHUU U OTIBITA, TIOJYYCHHBIX MPU U3YUECHUU OHOJIOTUY;
o dbopmupoBaHre y OOydYalIIMXCA YMEHUW WUIIOCTPUPOBATH  3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TIPAKTUYCCKON JEATETLHOCTH YEIOBEKAa, pa3BUTHHU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUH U arpOOMOTEXHOJIOTHIA,
o BOCIIUTaHUE YOKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KUBOU
MIPUPOJIbl, HEOOXOAUMOCTH OEPEKHOTO OTHOIIIEHUSI K HeH, COOJIIOICHUS DTHUECKUX HOPM

IIPU TIPOBEJCHUH OMOJIOTHUYECKUX MCCIICIOBAHUM;



o OCO3HaHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUWA [JIs1 TIOBBILIEHUS YPOBHS
HKOJIOTMYECKOM KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYYHOTO MUPOBO33PEHUS;
o MpUMEHEHHE TNPUOOPETEHHBIX 3HAHUNW W YMEHUH B TOBCEIHEBHON KU3HU
JUTSL OLIEHKH MOCTIEACTBUI CBOEH JIeITeIbHOCTH MO OTHOIIEHUIO K OKPYXAIolleh cpee,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHHWE U COOJIOACHHE Mep NPOPUITAKTHKA
3a00s1eBaHUM.
1.2.2. IlnanupyemMbie pe3yJbTaTbl OCBOEHHSI 0011€00Pa30BATEIbHOM JTUCHUILIMHBI
B cootrBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO
O6mue komnerenuuu (nanee — OK) u npodeccroHaabHble KOMIETEHIIUN (J1aiee —
[1K) ®I'OC CIIO B COOTHECEHHH C TUYHOCTHBIMU, METAIPEIMETHBIMU U IPEIMETHBIMU
pe3yabTaTaMmu 0o0y4eHus 06a30BOro YpOBHS (manee — [1P6)

®I'OC COO npencraBieHbl B TAOIUIE



Koa n Ilnanupyemsble pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI

HanMeHOBaHHe

‘l’OPM“PyeMHuX O6mue! JucuMILIAHAPHbIE?

KOMIIeTeH Ui
OK O0l. Bsibupats | JInuHOCTHBIE pE3yNbTaThl JODKHBI oOTpaxarh B yactu: | [IP6 1. ChopMupoBaHHOCTH 3HAHUN O MeCTE M POJH OMOJIOTHU
croco0bl  pelieHus | TPYAOBOIO BOCIIMTAHUS: B CUCTEME HAy4yHOro 3HaHUA; (QYHKUIMOHAIBHOM TIPaMOTHOCTH
3a1a4y - TOTOBHOCTh K TPYAY, OCO3HAHME IICHHOCTH MAacTEpCTBA, | YENIOBEKa IS PELICHUS KU3HEHHBIX MPOOIeM.
po)eCCHOHAIBHON | TPYIOJTFOOHE; I[IP6 2. CdopMHPOBAaHHOCT, yYMEHHS PACKpPBIBATh COJICP)KAaHUE
JESATEIbHOCTH - TOTOBHOCTh K aKTHBHOH JEATENbHOCTH TEXHOJOTUYECKOH | OCHOBOMOJNATalOMUX OHOJOTMYECKMX TEPMHUHOB W TOHSATHI:
IPUMEHHUTEIBHO u COLIMAJILHOU HaNpaBJIEHHOCTH, CIIOCOOHOCTb | XHU3Hb, KIJIETKA, TKaHb, OpraH, OpPraHWU3M, BUJ, MOIMYJALMS,
K Pa3NUYHBIM | HHUIIMUPOBATH, INIAHUPOBATh U CAMOCTOSITEIILHO BBITIOIHSTH | IKOCUCTEMa, OnoleHo03, Onocdepa; Mmetabonn3M (0OMEH BEIIeCTB
KOHTEKCTaM TaKylo JesTeIbHOCTb; U NpeBpallleHHe SHEepruM), TIoMeocTa3 (caMoperyssuus),

- HWHTEpEC K paM4HbIM cdepaM MnpodecCHOHATBHON
JIEATENHHOCTH.

MeranpeamMeTHbIe pe3yIbTaThl JOJKHBI OTPAXKATh:
OBtajicHre YHUBEPCAIBHBIMH y4EOHBIMU TIO3HABATEILHBIMU
JEUCTBUSIMU:

a) 0a30BbIC JOTHYECKHE JICHCTBUS:

- CaMOCTOSITENIbHO (OPMYJIUPOBATh U aKTyaJM3UPOBATH
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYMICCTBCHHBIA NPU3HAK WM OCHOBAHUS
JUTSL CpaBHEHU S, Ki1accuuKauu u 00001IeHNS;

- OTIPEICIIATH 1EH JISATSIILHOCTH, 33]IaBaTh TapaMeTpPhI

U KPUTEPUU UX JOCTUKCHHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHSI

B PacCMaTpUBACMbIX SIBICHUSX;
- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YyJIbTATOB
MOCJIEACTBUN NeITeITbHOCTH,

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BJIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIILCKON

JCATCIIBHOCTh, OICHHWBATH
oejisiM, OLCHUBATH  PUCKU

OuocuHTe3 Oenka, CTPYKTYpHasi OpraHM3alusl >KUBBIX CHUCTEM,
JMCKPETHOCTb, caMOperyJsius, CaMOBOCIIPOU3BEJICHHE
(penponykuus), HaCJIEJICTBEHHOCTD, M3MEHYHBOCTb,
9HEpPro3aBUCUMOCTb, POCT U PA3BUTHE, YPOBHEBAs OpraHU3ALIUs.

[1P6 3. CdopMUpPOBAaHHOCTb YMEHMsSI PacKpblBaTh COJCpPKAHUE

OCHOBOIIOJIATAOIIMX  OMOJOTHYECKHX TEOPHH W THUIIOTE3:
KJIETOYHOW, XPOMOCOMHOM, MYTallMOHHOM, 3BOJIIOIMOHHOM,
MPOUCXOK/ICHUS )KU3HU U YEIIOBEKA.

[1P6 4. CdopmupoBaHHOCTH yMEHUS pacKpbIBaTh

OCHOBOIIOJIAraroe OMOJIOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(. Mengens, T. Moprana, H.M. BaswmioBa, 3. I'ekkens,
®. Mrwoumepa, K. bapa), rpaHunbsl uX NpUMEHMMOCTH K KUBBIM
CHUCTEMAaM.

I1P6 5. IlpuoOpereHune omblTa MPUMEHEHUS OCHOBHBIX METOJIOB
Hay4YHOTO MO3HAHHUS, UCTIOJIb3YEMBIX B OMOJIOTUH: HAOJIIOIeHUS

U ONMCAHUA JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3aluu
U TpOBeACHHS OHOJOTUYECKOTO HKCIIEPUMEHTA, BBIIBUKCHUS
TUIIOTE3, BBIABICHHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJINYNHAMU, 00BSCHEHUS MTOJIYYEHHBIX pe3yibTaToOB

! YVka3pIBalOTCSA TMYHOCTHBIE M METANpeIMETHEIE pe3ynbTathl u3 PTOC COO, B OpMHUPOBAHHMH KOTOPBIX yUacTBYET 06IIe06pa30BaTeNbHASs JUCIUTLIN Ha.
2JlucummnnrHapHsle (IPEIMETHBIE) PE3YIbTATHl YKA3bIBAIOTCA B COOTBETCTBUHM € HX MOIHEIM nepedneM Bo PI'OC COO. TpeameTHble pe3yabTarsl 6azosoro yposas (ITP6) HymepyroTcs
B cootBeTcTBIH PI'OC COO (IIpuka3z MunobpHayku Poccun ot 17.05.2012 Ne 413 (pemakius ot 27.12.2023 1.).




U TPOEKTHOM JIESATEIbHOCTH,
po0Jem;

- BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIC CBSI3H

1 aKTyaJIM3UpOBaTh 33]1a4y, BBIBUTATh THIIOTE3Y

€¢ pelICHHs, HAXOJUTh AapryMEHTHl IS JO0Ka3aTelbCTBa
CBOMX VYTBEPXKIICHUM, 3a7aBaTh IMapaMETPbl U KPHUTEPUHU
peleHus;

- aHaJM3MPOBATh ITOJIYYCHHBIC B XOJI€ PEUICHUS 3aJa4u
pe3yNbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;
pa3pabarbeIBaTh IUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIIN3a
UMEIOLINXCSA MaTEepUaTIbHBIX U HEMaTEePHAILHBIX PECYPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEILHYIO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJIXOJTBI U PEIICHUS

HaBbIKAMHU  pa3pelleHus

npeajaratb OpUIrMHAJIbHBIC

u  (GOPMYIUPOBAHUS BHIBOJIOB C HCIOJB30BAHUEM HAYYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I[MIP6 6. ChopMHUPOBAaHHOCTh YMEHHS BBIICISTH CYIICCTBCHHBIE
OpU3HAKW  BHUPYCOB, KIETOK  MPOKApHOT U  IYKApHUOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB,
OHOreoleHO30B U AKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB M TPEBpAIICHUS DSHEPTUM B KIETKe, (DOTOCHHTE3A,
IUIACTUYECKOTO ¥ YHEPreTHUECKOTro 00OMEHa, XeMOCHHTE3a, MUTO034,
Meio03a,  OIUIOMOTBOPEHUS,  Pa3BUTHS U Pa3MHOXKEHUS,
WHAMBHUIYAJILHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa), 60pbObI 3a
CYIIECTBOBAaHHME, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHMS,
HIPUCIIOCOOTICHHOCTH OpPraHU3MOB K cpele OOUTaHUS, BIUSHUS
KOMIIOHCHTOB IKOCHCTEM, AHTPOTIOTEHHBIX W3MCHCHUU
B DKOCHCTEMax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U MPEBPALLEHUE SHEPTUU B OHocepe.

I[IP6 7. CdopMUPOBAaHHOCTh YMEHHUSI MPHUMEHSTH IOJTYYECHHbIE
3HAHUS I OOBSCHEHHS OMOJOTUYCCKUX MPOIECCOB U SIBJIICHHIA,
JUTS IPUHSATHS MPAKTUICCKUX PEIICHUH B TIOBCETHEBHOM KU3HU

C 11eTbI0 o0ecnevueHnst 6€30MacHOCTH CBOETO 3/J0POBBS U 3JI0POBbSI
OKPY’KaIOIIUX JIIOJIEH, COOJIONEHHsST 370pOBOTO O0pa3a >KU3HU,
HOPM TPaMOTHOTO TOBEJCHHS B OKPYXAroIlel MPUPOJIHOIN cpee;
MOHMMAaHUE  HEOOXOJWMOCTH  HCIIOJIb30BAHHS  JTOCTHIKECHUH
COBPEMEHHOW OHOJOTHH U OMOTEXHOJOTHH i1 palMiOHAIBLHOTO
MIPUPOIOTIOIBE30BaAHUS.

I[IP6 8. CdopmHupOBaHHOCTH YMEHHUS peuiaTh OHOIOTUYECKUE
3aJ1a4¥, COCTABIISATh TCHOTUITMYCCKHE CXEMBI CKPEIINBAHUS

JUISL pa3HBIX THUIIOB HACIEJIOBaHUs TPU3HAKOB Yy OpPraHU3MOB,
COCTaBJISITh CXEMBI TIEPEHOCA BEIISCTB U DHEPTHH B IKOCHCTEMAX
(uernu nmuTaHus, MUIIEBLIE CETH).

I[IP6 9. CdopMupOBaHHOCTP YMEHH KPUTHYECKU OICHUBATH
nH(pOpMALIUIO  OUOJIOTUYECKOTO  COJAEPIKAHMS, BKIIOUYAIOIIYIO
TICEBJIOHAYYHbIC 3HAHWUS W3 Pa3IUYHBIX HCTOYHHKOB (CpeacTBa

MaccoBO HMH(OpPMAaLUH, HAYYHO-TIONYJISIPHBIE MaTepUabl);
UHTEPIPETUPOBATH THYECKHE ACTEeKTHI COBPEMEHHBIX
UCCIICIOBAaHUM B OMOJIOTUH, MEIMIMHE, OHOTEXHOJOTHH;




OKOJOTHYCCKHUE
10

paccMarpuBath  TJIOOAJIbHbBIC
COBPEMEHHOCTH,  (HOPMHUPOBATH
COOCTBEHHYIO MMO3HIIHIO.

I[IP6 10. ChopMupOBaHHOCTH YMEHUH CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE OMOJOTHYECKOU
uHbOpMallMu M3  HECKOJIbKMX  HCTOYHUKOB,  I'PaMOTHO
WCIOJIH30BATh MOHSATHHHBIN annapaT OMOJIOTHH

poOIIeMBI
OTHOIICHHI® K HUM

OK 02.
Hcnons3oBars
COBpPEMEHHBIE
CpeAcTBa  TIOUCKa,
aHaim3a

U HHTEpIpETaIiH
uHpopmanuu

U UH(OPMAIMOHHBIE
TEXHOJIOTHH TUTST
BBITIOJIHEHHST 337124
npodeccuoHanbHOM
JeSITeTbHOCTH

JIM4HOCTHBIE pe3yNabTaThl JOJDKHBI OTpaXkaTb B YacTHU:
[IEHHOCTH HAYYHOTO MO3HAHUSI:

-c(hopMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOIICCTBCHHOMN
MPAKTHUKH, OCHOBAaHHOTO  HAa  JUAJNOre  KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOECTO MecTa
B MOJIUKYJIBTYPHOM MHpE.

MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:
OBnaseHre yHUBEPCAIbHBIMU Y4eOHBIMH MMO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJaJeTh  HaBbIKAMU  TOJY4YEHHUS  HHPOpMAIH
U3  HUCTOYHUKOB  pPa3HbIX  THUIIOB,  CaMOCTOSTEJIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALNIO

U MHTEPIPETALNI0 HHPOPMALIUU PA3IUYHBIX BUAOB U (HOpM
IpeJICTaBICHHUS;

- OLIEHUBAaTh JOCTOBEPHOCTb, JIESTHTUMHOCTh WH(pOpMaINH,
€€ COOTBETCTBHE MTPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM

ITP6 1. ChopmMupoBaHHOCTH 3HAHU O MECTE M POJI OMOJIOTHH

B CHCTEME HAay4yHOrO 3HaHWA; (YHKIHOHAIHHOH TIPaAaMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX NPO0JIeM.

[IP6 7. CdhopMUPOBAHHOCTb YMEHHUS INPHUMEHSTH I1OJIYYEHHbIE
3HaHUS U1 OObSICHEHHUsS] OMOJIOIMYECKHX IPOLECCOB U SIBICHUH,
JUTSL IPUHSTHS IPAKTHYECKUX PEHICHUH B IIOBCETHEBHON JKU3HU

C LieNblo obecrieueHus: 6€30MacHOCTH CBOETO 3/10POBbsI U 37J0POBbS
OKpYXKaIOMIUX JIFOACH, COONIONEHUS 3I0pOBOrO o0Opas3a KHU3HH,
HOPM I'PaMOTHOTO TIOBEJIEHUS B OKpYXarolleil MpUpOIHON cpesie;
NOHMMAaHWE  HEOOXOIUMOCTH  HCIOJB30BAHHUSA  JOCTHIKEHHNA
COBPEMEHHOM OMOJIOTMM M OMOTEXHOJOIMH Ul palMOHAJIBLHOTO
MIPUPOIOTIOIB30BAHHS.

I1P6 10. CpopmMupoBaHHOCTh yYMEHHMH co37aBaTh COOCTBEHHbBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
UHPOpPMALIMM M3  HECKOJBKUX  HMCTOYHUKOB,  I'PaMOTHO
WCII0JIb30BaTh MOHATUIHBIN amnmapar 6MoJ0ruu

OK 04. DddexTrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUUICKTHBE

U KOMaH e

JIMYHOCTHBIE pe3yibTaTbl HNOJUDKHBI OTpPAXaTb B YaACTH:

IEHHOCTM HAYYHOTO TIO3HAHUSA: OCO3HAHHE LEHHOCTH
HAay4yHOM  JEATENBbHOCTH, TOTOBHOCTH  OCYILECTBJIATH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATEIbHOCTh
VHJIUBUAYAJIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OsnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cOBMECTHas JIeITEIIbHOCTD:
- MOHWMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM

I1P6 5. IlpuoOpereHue ombiTa MPUMEHEHUS] OCHOBHBIX METOOB
Hay4YyHOT'O MO3HAHHUS, UCIIOJIb3YEMbIX B OMOJIOTUU: HAONIONEHUS U
ONMCAaHUsA )KUBBIX CUCTEM, IIPOLIECCOB U SBICHUN; OpraHU3alyu U
MpoBeJeHUs]  OMOJIOTUYECKOTO0  AKCIIEPUMEHTA,  BBIIBUKCHHS
TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXAY MCCIEAyEMbIMU
BEJTMYUHAMU, OOBSICHEHUSI TIOTYYeHHBIX PE3YJIbTaTOB

u  (QOpMyTUpOBaHHUS BBIBOJOB C HCIOJb30BAHUEM HAYUYHBIX
MIOHSTUI, TEOPUN U 3aKOHOB




Y MHIUBHUIYAJILHON paboTHI,

-  [puUHUMATh  [ed  COBMECTHOM  JIeATelIbHOCTH,
OpraHU30BBIBATH U KOOPAUHUPOBATH JICUCTBUS

0 €€ JIOCTIKEHHUIO: COCTAaBJIATh IUIaH JCWCTBHUIA,
pacupenensiaTb poiad € YYEeTOM MHEHUUA YYaCTHUKOB

00CYKJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

OK 07.
ConeilicTBOBaThL
COXPAHEHHUIO

OKpY Karoleu

cpenbl,
pecypcocOepexeHn
10, MIPUMEHSATD
3HAHUS

00 H3MCHCHHUU
KJIMMaTa, TPUHIUIIBI
OEpEKITUBOTO
MIPOU3BOJICTBA,

3¢ dexTHuBHO
JIeMCTBOBATH

B YpE3BBIYANHBIX
CUTYaIUAX

JIn4yHOCTHBIE pPE3YNbTAaThl JOJKHBI OTpakaTb B YacCTH:
9KOJIOTMYECKOr0  BOCHHUTaHUS: -  C(OPMUPOBAHHOCTD
AKOJIOTMYECKOU KYJIbTYpPbl, IOHUMAHHUE BIUSHUS COLMAIBHO-
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE IPUPOTHOU

U COIMAJIBHOW Cpe/bl, OCO3HAHHE TI00aJBbHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

- IJJAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUI B OKPYKAOLIEN
cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOTO pa3BUTHUSA
YEJI0BEYECTBA;

- AKTHBHOE HEINpUATUE JIEUCTBUH,
OKpYKaroIleH Cpese;

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPUATHBIE YKOJIOTUYECKUE
MOCJIEACTBHS NPEANPUHUMAEMBIX JEHCTBUM, MPEIOTBPAILATh
UX;

- pacummpeHue
HaIlpaBJIECHHOCTH.
MetanpeaMeTHbIE PE3YAbTATHI JOJKHBI OTPAXKaTh:
OsnajeHue YHUBEPCATbHBIMHU KOMMYHUKATUBHBIMU
NEUCTBUSIMH:

0) cOBMeCTHas JIeSITEIbHOCTD:

- TMOHUMaTh M WCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW
Y MHAUBHUIYaJbHON pabOTHI;

INPUHOCAIIUX BPCO

OIIbITa ACATCIBHOCTHU 3KOJOTrHYEeCKOM

- HpI/IHI/IMaTI) e COBMGCTHOf/i JACATCIIBHOCTH,
OpraHu30BbIBaTh u KOOPAMHUPOBATH JeicTBUS
0 ee JOCTIDKEHUIO. COCTaBIATh IUIaH  JIEWCTBHIH,
pacrpenensaTb poJM € YyYETOM MHEHUHA YYaCTHUKOB

00CyXJ1aTh pe3ylbTaThl COBMECTHOM paboThI

I1P6 5. IlpuobpeTeHre OmbITa MPUMEHEHHS] OCHOBHBIX METOJIOB
HAYYHOTO [MO3HAHUS, UCIOJIb3yEMbIX B OMOJIOTHUU: HAOTIOJCHUS

U OIMCAHUS JKUBBIX CUCTEM, IIPOLIECCOB U SIBJICHUI; OpraHu3aluu
U TPOBEACHUS OHOJOTMYECKOrO OJKCIEPUMEHTA, BbIABUKCHUS
TUIOTE3, BBIBICHUS 3aBUCUMOCTH MEXAY HCCIETyeMbIMU
BEJIMYMHAMU, OOBSICHEHUS MTOJIyY€HHBIX PE3yIbTaTOB

U (QOpMYyIMpOBaHUS BBIBOJIOB C HCIOJB30BAHUEM HayYHbBIX
IIOHATHUH, TEOPUM U 3aKOHOB.

I[TP6 6. ChopMupOBaHHOCTb YMEHHS BBIACISTH CYIIECTBEHHBIC
OpU3HAKW  BHUPYCOB, KIETOK  TPOKAPHOT U  DYKApHUOT;
OJIHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OpPraHU3MOB, BH/JIOB,
OHOreoleHO30B U DKOCHCTEM; OCOOCHHOCTH MPOIIECCOB OOMEHa
BELIECTB M IMPEBpalleHUs] SHEPTUHM B KJETKe, (OTOCHHTE3a,
IUTACTUYECKOTO U SHEPTreTUYECKOI0 0OMEHa, XeMOCHHTE3a, MUTO034,
MeHo03a,  OIUIOJOTBOPEHMS,  pPa3BUTHS U Pa3MHOXKEHUS,
WHAMBHUIYAILHOTO Pa3BUTHs OpraHu3Ma (OHTOreHe3a), 00pbObI

3a CyIIECTBOBAaHUE, E€CTECTBEHHOIo 0TOOpa, BUA000pa3oBaHUS,
HpUCTIOCOOTIEHHOCTH OPraHW3MOB K Cpele OOMTaHus, BIMSHHUSA
KOMITOHEHTOB IKOCHCTEM, AHTPOIOTEHHBIX W3MEHCHUH
B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BEILIECTB U MPEBpaAIllEHUE SJHEPTUU B Orocepe.

I1P6 7. CdopMHpPOBAaHHOCTE yMEHHUS NPUMEHATh IOJIY4YEHHBIE
3HaHUA U1 OOBSICHEHUS] OMOJIOTHUYECKUX MPOLECCOB U SIBICHU,
JUISL TIPUHSTHS TPAKTUYECKUX PEIICHUH B MOBCEIHEBHOW KU3HU
C 11eTbI0 o0ecneueHnst 6€30IacHOCTH CBOETO 3/I0POBBS U 3/10POBbSI
OKpY’KalOIIMX JIoeH, COONIOJIEHHUsI 30pOBOTO o0Opa3a KHU3HH,
HOPM T'PaMOTHOTO MOBEICHUSI B OKPYKAIOIIECH MPUPOIHON CPENE;
MIOHMMAaHHE  HEOOXOJMMOCTH  MCIIOJIBb30BaHMs  JOCTHIKEHHM




COBPEMEHHOW OWOJIOTMM M OMOTEXHOJOTHH JUIS pallOHAILHOTO
IPUPOAONOIb30BAHUS

IIK3

3 VkaseiBarores [IK, ameMeHTHI KOTOPBIX (POPMHpYET NPUKIALHON MOAYNb (MpodecCHOHATEHO OPUEHTHPOBAHHOE cojepkanue) B coorBerctBun ¢ DOIOC peanuszyemoit
npodeccun/crieniansHocTr CIIO.




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON JUCIIUTLIIMHBI

2.1. O0beM TUCHUIINHBI U BBl y4e0HOH padoThl

Bup yueOHoii paboTbl

O0BeM B yacax

O0bem 00pa3oBaTeIbHON MPOrpaMMBbI THCITATIIHHBI 72

B T.4.

OcHOBHOE coepKaHue 12

BT. 4..

TeopeTudeckoe 00ydeHue 48
B T.4. MPO(HECCHOHAILHO-OPUEHTUPOBAHHOE COICPIKaHUE

MPAKTUYECKHUE 3aHATHS 18

JlaGoparopHble 3aHATHS 6
B T.4. IPO()ECCUOHATTLHO-OPUEHTUPOBAHHOE CO/ICPIKAHHE 10

B 1.u.llpome:xxyTounasi arrecTanus (3a4er) 2




2.2. TemaTu4yeCcKMi IJIAH M COAEPKAHUE TN CIUTITHHBI

HanMenoBanme Couepman:ae Y4eO0HOro MarepuaJia (0OCHOBHOE H IIpO(l)eCCI/IOHa.IIbHOU O6Lem dopmMupyemblie
OPUEHTHPOBAaHHOE)", 1a00pPaATOPHbIE U MPAKTUYECKHE 3aAHATHUS, TPUKJIATHOH MOTYJ/Ib KOMIIeTEeHI[UN
pa3esioB U TeM 4acoB
(MpH HAJIMYYIH)
1 2 3 4
OcHoBHOE coJep/kaHue
Pasznea 1. buosiorusi kak Hayka. ZKuBble cMCTeMbl U MX OPTraHU3alHs 2
Tema 1.1. CopepxaHue yaeOHOro Marepuaa 2
buonorus buonorus — nayka o xwuBoii npupojae. CBsizu OMOIOTHH ¢ 0OIECTBEHHBIMU, TEXHUYECKUMH U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMU HayKaMH, (PHI0CO(PHEH, pEIUTHEN, STUKOM, ICTETUKON U TPABOM.
Obwas Ponp Ouonornn B QopMHpOBaHMM COBpEMEHHOW Hay4yHOW KapTuHbl Mmupa. Cucrema
XapaKTEPUCTUKA OMOJIOTMYECKUX HAYK.
KU3HU MeToapl MO3HAHUS KUBOM HpUPOJIBI (HAaOMIOIEHUE, YKCIEPUMEHT, OMHCaHUEe, U3MEpPEHHeE, OK-02
KJIaCCU(UKAIIUSI, MOJISTUPOBAHKE, CTATHCTUYECKAsi 00pabOTKa TaHHBIX ).
JKusble cucteMsl (OMOcHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTanune KUBBIX CUCTEM
OT HeopraHu4eckoi npupo/sl. CBoiicTBa OMOCUCTEM U UX pa3HOOOpa3ue.
VYpoBHU OpraHu3alHH ouocucTem: MOJIEKYJIIPHO-TEHETUUECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCHUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uochepHsbIi
Pa3nen 2 Xumuyeckuii COCTaB M CTPOEHNUE KJIETKH 10
Tema 2.1. Copneprxanue yueOHOro MaTepuasa 2
XUMUYECKUH COCTaB | XUMHUYECKUN COCTAB KJIETKH. XHUMHUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOIJIECMECHTEHI.
KieTku. Boga Bona u munHepanbHble BemiecTBa. DYHKIMU BOABI U MUHEPAIbHBIX BEIIECTB B KIETKE.
Y MUHEpaJIbHBIC [Tognepxanue ocMoTUueckoro OamaHca
BCLIECTBA IIpakTueckoe 3aHATHE® 1
No 1 «buonoruueckas pojib MUHEPAJIbHBIX BEIIECTB B O0ECIEUEHUU >KU3HEICATEIHHOCTH
OpPraHu3MOB, IIPOSBICHUA nucOananca MHMHEPAIbHBIX DJIEMCHTOBY OK-01, OK-02,
Tema 2.2. Cognepkanne y4eOHOro MaTeprana 4 OK-04

* OGpasoBaTeNbHAs OPraHU3AIMs BIPABE CAMOCTOSTENBHO ONPEIENATh MOCIIEA0BATENBHOCT U3YUEHHUS PA3JIETIOB U TEM, BXOSIIUX B HUX, & TAKXKE MEPEPACIPENENATH KOTHUECTBO
4acoB JUISI OCBOGHHsS OOyYalomMMHCS Y4eOHOro Marepuaia, C y4eTOM JIOTHKH (OPMUPOBAHUS MNPEAMETHBIX DPE3YJbTaTOB, OOMIMX W NPOQPECCHOHATBHBIX KOMIETEHIINH,
MEXXIPEIMETHBIX CBSI3€H C IPYIrMMHU JUCHUIIIMHAMH 00111e00pa3oBaTesIbHOTO 1 001IenpodeccHoHaIFHOTro0 NUKIoB yuyeOHoro miana OIl.

® Yacel 1abOpaTOpHBIX PAbOT M NPAKTHUECKUX 3aHATUI YUTEHBI B COAEPIKAHUU yUeOHOr0 MaTepuasa U BXOIAT B OOIIEE KOJMYECTBO YaCOB 110 TEME.



buosornuecku
Ba)KHBIE XUMUYECKHE
COEIUHEHUS

benku. CocraB u crpoeHue 6e1K0oB. AMMHOKHUCIOTBI — MOHOMEpHI OenikoB. HezameHumbie u
3aMEHMMbIE aMHHOKHUCIIOTHl. AMMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYJIbl (TIepBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBoiictBa OenkoB. buosornmdeckue ¢yHkiun OenkoB. DepMeHTHI — OHOJOTHUYECKHE
katanm3artopel. CtpoeHue ¢epMeHTa: aKTUBHBIA IIEHTP, CyOCTpaTHas CHenu(UuIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPIraHUYECKUX KaTaau3aToOpOB.
VYrieBonabl: MOHOCaxapuasl (TJIHOKO3a, prbo3a M Ae30Kcupru003a), Aucaxapuibl (caxaposa,
JAKTO3a) M Iojucaxapuisl (Kpaxmall, TJIMKOreH, Lesroso3a). buonorndeckue ¢yHKuun
yrineBoaoB. Jlumuael:  Tpuriamuepunsl, Qocomunuasl, crepounsl. ['uupodunbHO-
ruzipooOHbIe cBOcTBa. buonornueckue GpyHkuu aunuaos. CpaBHEHHE yIII€BOI0B, OCIKOB
Y JIMIIMJO0B KaK UCTOYHUKOB dHepruu. Hyknennossle kucnorsl: JJHK n PHK. Hykineotuasr —
MOHOMepHbI HyKJIenHOBbIX KUciIoT. Ctpoenue u ¢pynkuuu JJTHK. Ctpoenne n pynxuuu PHK.
AT®: ctpoenne u pyHKIUH

JlaGopaTopHble 3aHATHS (Ha BBIOOP MTPENO1aBaTeIs )

Neo 1 «Onpenenenne Buramuna C B IPpOAYKTAX MATAHUSD)

i «OrnpeeeHne HaTMYus Kpaxmasia B IPOIyKTaX MUTAHUS

nin «'uapodunbHO-THAPOPOOHBIE CBONCTBA JTUITUIOB)Y

win «/3y4eHne KaTaJuTUYEeCKOW aKTHBHOCTH (EPMEHTOB (Ha TpHUMEpPEe aMuiia3bl WM
KaTajas3bl)»

Tema 2.3.
CrpykTypHO-
(GbyHKIMOHATIbHAS
OpraHu3aIysl KIETOK

Cojepkanne ydeOHOro Marepuana

[{utonorus — Hayka o kieTke. KinetouHas Teopust — mpuMep B3auMOAeUCTBUS Uaei u pakToB
B HAYYHOM IMO3HAaHUHM. METO/IbI U3y4YEHUS KIETKH.

KneTtka kak menoctHast kuBasg cuctema. OOmue MpU3HAKU KJIETOK: 3aMKHYTas Hapy>KHas
MeMmOpaHa, monekyisl JIHK kak reneruueckuii anmapar, cucTeMa CUHTe3a OeJka.

Tumel KIETOK: JyKapuoTHYeckas U mpokapuoruueckas. (OCOOEHHOCTH CTPOCHHS
MpoKapuoTUUeCKor kieTku. Kierounass creHka Oaktepuil. CTpoeHHE 3yKapHOTHUYECKOU
kJeTKd. OCHOBHBIEC OTJIMYUSI PACTUTEIBHOM, )KUBOTHOM M TpUOHON KiieTku. [loBepXHOCTHBIE
CTPYKTYPHl KJIETOK— KJIETOYHAas CTEHKAa, TJIUKOKAIMKC, uX GyHkmuu. [lmasmarmdeckas
MeMOpaHa, ee CBOMCTBA U (PYHKIIUH.

[Muronmazma u ee opraHounabl. OmgHOMemOpaHHble opraHouabl kietku: OIIC, ammapar
[lNonpmxu, nu3ocombl. [1onyaBTOHOMHBIE OPraHOUJIBI KJIETKHA: MUTOXOHIPHUH, TUIACTUIBI.
[IpoucxoxaeHne MUTOXOHAPUN W TutacTul. Bumel miactuna. HememOpanHBIE OpraHOWIBI
KIETKUA: PUOOCOMBI, KJIETOYHBIA IEHTpP, LEHTPUONH, PECHUYKH, >KIYTHKUA. QDYHKIHNH
OPraHoOMJIOB KJIETKU. BKiIroueHus.




Anpo — perynsaropHslii eHTp KieTku. CTpoeHue sapa: siaepHas 000J0uYKa, KapHolla3Mma,
XPOMAaTHH, SIPHIIIKO. XpPOMOCOMBI. TpaHCIIOPT BEHIECTB B KJIETKE

JlaboparopHseie 3aHsaTHS (Ha BEIOOp MIpernogaBaTes)

Ne 2 «Ctpoenue kieTku (pacTeHUsl, )KUBOTHBIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmal,
KapOTHUHOM/IbI, XJIOPOILJIACTBI, XPOMOILIACTHI )

win «/3ydeHne cTpoeHHs KJIETOK PacTeHUM, )KMBOTHBIX U OaKTepuil MoJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpONpENapaTax U UX OMUCaHUE)»

i «lIpoHuiiaemocts MeMOpaHsb! (MJ1a3MOJIH3, IETIIa3MOIIN3)»

Pa3gen 3. JKuzHeaeaTeJbHOCTDH KJIETKH

Tema 3.1.
OO0OMeH BelIecTB
Y TIPEBPAILICHHUE

SHEPTUU

B KJIETKE

CopepxaHue yueOHOro MaTrepuana

OOMeH BeniecTB, WK MeTab0au3M. AccuMWIIALUS (TIACTHYECKUN OOMEH) M JTUCCUMUITISIIUS
(9HepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3akoHOB
COXpaHEHHsI BEIIECTBA W SHEPrUM B NOHUMAHMU MeTaboym3ma. Tumbel OOMEHa BEIIECTB:
aBTOTpOGHBIH U TerepoTpodHbIil. Ponb GepMeHTOB B OOMEHE BEIECTB M IPEBpAICHUU
sHepruu B kietke. PorocuHte3. CBeroBas u TemHOBas (a3pl (orocunreza. Peakiuu
dorocunTe3a. DPdexkTuBHOCTH (HOoTOCHHTE3a. 3HAUeHUE (POTOCHHTE3a AJIS KU3HH Ha 3emiie.
Brusinue yciioBuit cpeipl Ha JOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS! €r0 MPOJYKTUBHOCTH Y
KYJIbTYPHBIX pacTeHHMd. XEMOCHHTE3. XEMOCHHTE3HWpyloluue OakTepuu. 3HAYCHHUE
XEMOCHHTE3a /IS KU3HU Ha 3emiie.

DHepreTudeckuii 0OMeH B KiieTke. PaciiernsieHre BenecTs, BbICICHUE U aKKyMYJIUPOBaHHE
SHEPruHM B KJIETKE. DTallbl YHEPreTHUECKOro oOMeHa. ['nmukonm3. BpokeHue W ero BHIIBIL.
KucnoponHnoe oxucieHnue, Wik KieToyHoe abixaHue. OkucnutenbHoe (GochopuirpoBaHue.
D hEeKTUBHOCTh YPHEPTETUIECKOTO 0OMEHA

Tema 3.2.
Bbuocunres Oenka

CopepxaHne yaeOHOTro MaTepuana

Peakiun wmatpuunHoro cuHre3a. ['enermueckas wunHpopmanus u JIHK. Peanuzanus
reHeTUYecKoil nHpopmMaluu B KieTke. ['eHeTnueckuit koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TpaHCIALMU.
KonupoBanue amuHokucnoT. Posib pubocoM B 6uocuHTe3e Oenka

HpaKTI/ILIeCKOC 3aHATUC

No 2 «Pemenue 3a7a4 Ha ONpeeIeHUE MOCIE0BATEIIbHOCTH HYKJICOTUIOBY

Tema 3.3.
Bupycsr

CopepxaHue yaeOHOro MaTrepuana

[TpakTueckoe 3ansatue 3HekserouHnble (GOpMBI KU3HU — BUPYCHL. VCTOpUS OTKpBITHS
BupycoB ([. M. MBanoBckuif). OcoOEHHOCTH CTPOEHUs] M JKM3HEHHOTO ILIMKJIA BHPYCOB.

OK-01, OK-02,
OK-04




Bakrepruodaru. bonesnu pacteHui, )KUBOTHBIX M YEJIOBEKA, BRI3BIBAEMbIC BUpYycamMu. Bupyc
ummyHoaeduiurta yenopeka (BHY) —  Bo3Oymurens CIIMIda. Ilpodumaktuka
pacmpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUI

Pa3znea 4. Pa3amHOKeHHe U MHIAMBHAYAJIbHOE PA3BUTHE OPTraHU3MOB

Tema 4.1.
JKW3HEHHBII LIUKII
KJIETKU

CopepxaHue yueOHOro Marepuaa

Knerounsnii 1K, WIM SKA3HEHHBIH HMKI KieTku. MHTepdasa m mmro3. Ilpoueccsl,
npoTtekaromue B uatepdase. Perukamnus — peakius matpuanoro cunre3a JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBII HabOp — KapuOTHIl. [IUIIIOUIHBIN U TaryIOnTHBIH XPOMOCOMHBIE
HaOopel. XpomaTuipl. lLluTONIOrMUECKHE OCHOBBI PAa3sMHOXKEHUS W HMHIUBHIYaIbHOIO
pa3BuUTHS OpraHu3MoB. [lenenne kietku — Muto3. Craguu muto3a. Ilponeccsl, npoucxozsine
Ha Pa3HbIX CTaAMAX MUTO3a. buonormueckuii cmbicn murtosza. Ilporpammupyemast rubens
KJIETKH - allonTo3

Tema 4.2.
DopMBI PA3MHOKEHUS
OpPraHU3MOB

CopepxaHue yaueOHOro Marepuana

@opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecronoe u mojoBoe. Bupl 6ecnosaoro pa3MHOKEHUS:
JieJIeHHe HaJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BEr€TaTUBHOE
pasMHOXeHHe. VICKyCCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €T0 3HAUEHUE IS CENICKIIUH.
[TonoBoe pa3mHOXkeHUe, ero oTinuusg ot Oecrnonoro. Meio3. Cranun Mmeitosa. IIpoueccsl,
MpOUCXOAIIME Ha craguax wmeino3a. lloBemenwe xpomocom B menose. KpoccuHrosep.
buonorudeckuit cMbIci U 3HaueHHE Melo3a. ['ameroreHe3 — mporecc 00pa3oBaHUs MOJIOBBIX
KJICTOK Y KMBOTHBIX. ITomoBEIE Keje3bl: CEMEHHUKH W SHYHUKH. O6p2130BaHI/I€ " pa3BUTUC
IOJIOBBIX KIETOK — TraMeT (CrepMaro3oui, sHIEKIeTKa) — CIIepMaToOreHe3 U OOIeHes.
Oco0eHHOCTH CTpOoeHUs SIIEKIETOK U ciepMaTo3ou1oB. OmnonorBopenue. [laprenorenes

Tewma 4.3.
NupuBunyansHoe
pPa3BUTHE OPTraHU3MOB

CopepxaHne yaeOHOTo MaTepuana

WNunuBuayanbsHOe pa3BUTHE (OHTOTeHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOpHOTeHe3). DTarnbl
HMOpPUOHANILHOTO pPa3BUTHA y TO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTPYJISLUs,
opranoreres3. IlocTamOpuoHanbHOE pa3BuTHE. THUIBI MOCTIMOPHMOHANIBHOTO Pa3BUTHSL
npsMoe, HerpsiMoe (JIMYMHOYHOe). BiusiHMe cpenbl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJAECHHbIE ypojacTBa. Poct u pasButrue pacteHuil. OHTOreHes
LIBETKOBOI'0 PACTEHHUS: IBOMHOE OIUIOJOTBOPEHUE, CTPOCHUE CEMEHH, CTAaIUU PA3BUTHS

HpaKTI/ILIeCKOC 3aHATUC

Ne 4 «(MupuBuayanbHoe pa3BuTHe (oHTOTreHe3). MHpekunonHble 3a001eBaHus U SMUAEMUU B
HCTOpPHUU uesoBeyecTBa. BakiuHaus kak npoduaakTuka nH(GEKIMOHHBIX 3a001eBaHHI»

OK-01, OK-02,
OK-04

Pa3pnen S. HaciieACTBEHHOCTh H H3MEHYHUBOCTH OPraHU3MOB

10

Tema 5.1.

\ Copepkanne y4eOHOro MaTeprana

OK-01, OK-02,
OK-04




3aKOHOMEPHOCTH
HacJIe0BaHUs

[TpenmMer u 3amaun T€HETUKU. Poib HUTOIOTMU M SMOPUOJIOTMH B CTAHOBJIEHUU I'€HETUKH.
Bknan poccuiickux M 3apyOexHbIX y4Y€HBIX B Pa3BUTHE TE€HETHKH. MeTOIbl TI'€HETHKH
(ruOpuaONOrNYeCcKuil, LUTOTEHETUUYECKUM, MOJEKYJIApHO-TeHeTuuecKkuil). OCHOBHBIE
reHeTUYeCcKue MOHATH. [ 'eHeTHyeckasi CHMBOJIMKA, UCIIOIb3yeMasi B CXEMaxX CKPELIMBAHUH.
3aKOHOMEPHOCTH HACJICIOBAHHMSI IPU3HAKOB, yCTaHOBIICHHBIE | . Menaenem. MoHoruOpuiHoe
CKpellMBaHHE. 3aKOH eAuHooOpa3us TrubpuioB mepBoro mokoseHus. IIpasuio
JOMMHHUPOBaHMsI. 3aKOH paclleIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonmHoe u
HEMOJIHOe  JOMUHHMpoBaHue. JlurubpuaHoe  CKpeuiMBaHue. 3aKOH  HE3aBUCHMOIO
HACIIC/IOBaHUsI TNPHU3HAKOB. LlUTOreHeTHYecKkne OCHOBBI JUTUOPUIAHOTO CKPEUIMBAHUS.
Ananusupyroliee ckpemuBaHue. Vcronp30BaHME aHAIM3UPYIOUIETO CKpPEIIMBAaHUS IS
OTIpeIeNIeHNs] TEHOTUTIA 0COOH

HpaKTqucxoe 3aHATHUC

Ne 5 Pemenue 3amad Ha OIpENEICHUE BEPOSTHOCTH BO3HUKHOBEHHUSI HACIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOTUTUOPUTHOM U aHATH3UPYIOLIEM CKpPEIIMBaHUH, COCTABIICHHE
TCHOTHUIIMYCCKHUX CXEM CerHII/IBaHI/ISI

Tema 5.2.
CuemieHHoe
HacJeq0BaHueE
MPU3HAKOB

CopepxaHue yaueOHOro Marepuana

CueruieHHOE HaclieoBaHue npusHakoB. Pabora T. Moprana 1o cuernjieHHOMY HacJe0BaHUIO
reHoB. HapyiieHue cueniieHusi TeHOB B Pe3yjbTaTe KPOCCHHTOBEpa. XPOMOCOMHAS TEOPHUSI
HACJIEJCTBEHHOCTH. | eHeTHYeCKre KapThI.

['enetnka moma. XpoMOCOMHOE OIpEeaeNeHre Moja. AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
I'omorameTHnle 1 TeTCpOraMEeTHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IIPHU3HAKOB, CHCIUICHHBIX C
10JIOM

IIpakTHueckoe 3aHsTHE

Ne 6 Pemenne 3aa4 Ha OIpCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUA HACJIICACTBCHHBIX
IMPU3HAKOB IMIpU CHCINICHHOM HACJICAOBAHWH, COCTABJICHHUEC T'CHOTHUIIMYCCKHUX CXCM
CKpCIIMBAaHUA

Tewma 5.3.
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

CopepxaHne yaeOHOTo MaTepuana

N3meHunBOCTh. BBl N3MEHYMBOCTHU: HEHACIIEICTBEHHAS U HacleIcTBeHHas. Poib cpensl B
HEHACJIE/ICTBEHHON M3MEHYMBOCTH. XapaKTEpUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
BapunannoHHbIN psa v BapuanmonHas kpuBas. Hopma peaknuum npusHaka. KoinuecTBeHHbIE
U KauyeCTBEHHbIE MpPHU3HAKM M HMX HopMma peakuud. CBoiicTBa MOJU(PHUKAIIMOHHON
U3MEHYHUBOCTH.

HacnenctBenHasi, niaM TreHOTHNHWYECKas W3MEHYMBOCTb. KomMOWHATHBHAs W3MEHUMBOCTb.
Meiio3 ¥ 1OJIOBOM TMpoliecc — OCHOBa KOMOWHATHUBHOM H3MEHYMBOCTH. MyTanmoHHas




M3MEHUYUBOCTh. Kiaccudukanus MyTanuid: TeHHbIe, XPOMOCOMHBIE, TeHOMHbIE. YacToTa u
MPUYHHBI MyTaliuid. MyTareHabie pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACIICICTBEHHON
W3MEHYUBOCTH

H. U. BaBunosa

HpaKTI/I‘IeCKOG 3aHATUC

Ne 7 Pemenue 3aga4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUKHOBCHHUA HACJICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B38HMOI[CI>1CTBI/I$I I'CHOB, COCTaBJICHHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBAHUA

Tema 5.4.
[eHeTnka yenoBeka

Conepkanue yueOHOro MaTepraia

I'enetuka denoBeka. Kapuotun dyenoBeka. OCHOBHBbIE METOJbl TE€HETHUKH UEJIOBEKA:
TE€HEAJOTUYECKUN, OJIM3HEI[OBBIM, ITUTOTCHETUYECKUM, OMOXMMUUYECKHH, MOJIEKYJISIPHO-
reserndeckuii. CoBpeMEHHOE OIpe/eeHUe TeHOTHUIA: MOJHOIEHOMHOE CEKBEHHUPOBAHMUE,
TeHOTUIMPOBaHKE, B TOM unciie ¢ nomoiunsto [11[P-ananu3a. HacineacrBennbie 3a0oeBanms
YelloBeKa: TeHHble O0Je3HHM, OOJE3HM C HACJICICTBEHHOW IMPEapacIioioKeHHOCTHIO,
XpoMocoMHBIe Oosie3an. CoMaTH4ecKHe W TeHepaTWBHBbIE MyTanud. CTBOJIOBBIC KIICTKH.
[IpuHIIMIIBI  340pOBOTO  00pa3a JKW3HW, JUArHOCTHKH, NPOQHIAKTHKA U  JICYCHUS
FEHETUYECKUX  OoJie3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJIbTHUPOBAaHHME.  3HAUYCHHE
MEIUIIMHCKOM TEHETMKH B TPEIOTBPAIICHHMM W JICUEHWH TEHETHYECKUX 3a00seBaHUi
YyeJioBeKa

HpaKTI/IquKOC 3aHATUC

Ne 8 «CocrapieHne U aHAIN3 POOOCITOBHBIX YCIIOBCKA»

Pasznen 6. DBoJonuoH

Has OMOJIOTUA

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

CopepxaHne yaeOHOTo MaTepuana

[IpeanochbuUIKM BOZBHUKHOBEHUS IBOJIFOIIMOHHOM TEOPUH. DBOJIOIIMOHHAS TEOPUSI U €€ MECTO B
Ouonoruu. BnusHEE 5BOJIOIMOHHON TEOPUM Ha pa3BUTHE OWUONOTHH M JAPYTUX HayK.
CaunerenbcTBa 3BotOIMH. [laneoHTONOrMUECKHE: TOCIIEI0BATEILHOCTD MOSBJICHHS BUIOB B
MAJIEOHTOJOTHYECKON JIETOMUCH, TepexoaHbie (Gopmbl. buoreorpaduyeckue: CXOACTBO H
pasznuuue ¢GayH U GIop MATEPUKOB M OCTPOBOB. DMOPHUOIOTHIECKHE: CXOJCTBA U PA3IMUUS
AMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMHUYECKHE: TOMOJIOTHYHBIE,
aHAJOTUYHBIC, PYIAUMEHTApHBIE OpraHbl, AaTaBU3MBL. MOJIEKYIIPHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IMMyTell y BceX
JKUBBIX OPTraHU3MOB.

OpomononHass Teopus Y. JapBuna. Ilpeanocbulku BO3HUKHOBEHHSI JapBHHHU3MA.
JIBwxkymme cuiasl dBoMOIMU  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOKEHHUE TIpH

OK-01, OK-02,
OK-04




OTPaHUYEHHOCTH PECYpPCOB, HEONpeaeiEHHAs M3MEHUYHMBOCTh, 00phOa 3a CyIIECTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
Mukpo3BOTIOLIHS

Conepkanue yqaeOHOro MaTeprasia

Cunretndeckast Teopus 3Bosoruu (CTD) u e€ oCHOBHBIC MOJIO0KEHUS. MHKPOIBOJIOLHSL.
[Tonynsauus Kak eIMHULIA BU/Ia U SBOJIOLUU.

JBuxyme cuibl ((akTOpbl)3BOJIIOLNUK BHIOB B Hpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATUBHAST W3MEHUYUBOCTH. llomynsiiuoHHBICE BOJMHBI W JApeid reHoB. W3omsamus wu
murpanusi. EctecTBeHHblli 0oTOOp — HampaBisoumii  dakrop 3Bomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. IIpucmocoOIeHHOCTh OPraHu3MOB KakK pe3yjbTaT 3BOJIOIMU.
[Tpumepsl mpucnocobieHuit y opranu3smMoB. Apomopdo3bl W uAHOAAaNTauud. Bug u
BunooOpasoBanue. Kpurepuu Buaa. OcHOBHBIE (POPMBI BUAOOOPA30BaHUS: TeOTrpadruecKoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBontonus

Cojepkanue ydeOHOro Marepuana

MakposBomorus. Dopmbl  3BomouMU: (puneTHUecKas, IUBEPreHTHas, KOHBEPreHTHAs,
napajuieapHasi. HeoOpaTuMocTh 3BOIIOLMH

[TpakTuueckoe 3ansTHe (Ha BBIOOP MPENoaaBaTeis)

Ne 9 «CpaBuenue BUIOB 110 MOPGHOIOTUYECKOMY KPUTEPUIO)
i «Onucanue npucrnocoOJIEHHOCTH OPraHU3Ma U €€ OTHOCUTEIILHOTO XapaKTepay

Pa3nes 7. Bo3HHKHOBEHHME M Pa3BUTHE 'KU3HH Ha 3emuie

Tema 7.1.
3apoxaeHue
" Ppa3BUTHUC )XU3HU

Cogepkanne yaeOHOro MaTepuana

Jlonay4yHble MpPEICTaBICHUS O 3apOXACHUU XU3HU. HaydHble Iumore3bl BOZHUKHOBEHUS
JKU3HU Ha 3emJe: abuoreHe3 U naHcnepMmus. XuMudeckasi 3BOJOIUsA. AOMOreHHbIN CUHTE3
OPraHMYECKUX BELIECTB N3 HEOPTaHWYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHHE
XUMHUYecKkor sBoitouuu. HawanbHble sTanel Ononorumueckoi sposrouuu. ['mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp M BO3HMKHOBEHHE IMpPOTOKJIETKH. [lepBble
KJIETKHM U UX dBOMIOLUA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB.

Pa3Butne xu3Hu Ha 3emiie o 3paM u nepuojam. Karapxeil. Apxeickas U MpoTepo30oncKas
opbl. [laneosoiickas spa U e€ mnepuojbl: KeMOPUNCKUN, OPIOBUKCKHM, CHUITYpHICKHIA,
JIEBOHCKHM, KAMEHHOYTOJIbHBIN, NIEpMCKHU. Me30301cKas 3pa U €€ NepUuoAbl: TPUACOBBIM,
IOpCcKuii, MenmoBod. KaifHo3oMckass 3pa W €€ mNepuoibl: MaJeOreHOBBIM, HEOTEHOBBI,
AHTPOIIOr€HOBBIM.

Tema 7.2.
Cucrema
OpPTaHHYECKOTO MHPA.

Cogepkanne ydeOHOro MaTepurana

CucremMa OpraHm4eckoro Mupa Kak OTpakeHHE 3BOJOUMU. OCHOBHBIE CHUCTEMATHUECKHE
rpynnbl OpraHu3MoB. XapaKTepUCTHKA KIMMaTa M reojlorndeckux mnpoieccoB. OCHOBHBIE

OK-01, OK-02,
OK-04




IIpoucxoxnenue
YEJI0BEKA —
aHTPOIIOTEHE3

ATaITbl 3BOJIIOIMY PACTUTENFHOTO U )KUBOTHOTO MUpa. ApoMOp( 036l Y paCTEHHH 1 5KUBOTHBIX.
[NosiBneHue, pacuBeT ¥ BBIMUPAHHE TPYIII )KUBBIX OPraHU3MOB.

OBomonys  4eJoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BuTHe TpeACTaBICHUN O
IPOUCXOKIACHUH 4YeloBeKa. MeToapl HM3ydeHHst aHTpororeHe3a. CXOICTBA W Pa3IHUHs
4eJoBeKa W JKMBOTHBIX. CHCTEMaTHUECKOE IOJIOKEHHE dYeNoBeKa. JIBIDKYIME CHIIbI
(dakTopsr) anTpomorenesa. HacnencTBeHHass W3MEHYMBOCTH W E€CTECTBEHHBIH OTOOP.
OO6mecTBeHHBIN 00pa3 XKU3HHU, U3TOTOBICHUE OPYIUH TPY/a, MBIIIJICHHE, pEYb

Tema 7.3.
OCHOBHBIE CTaaUHU
3BOJIIOLUY YEI0BEKA

CogepxaHue yueOHOro Marepuaa

OcHOBHBIE CTauu W BCTBU OJBBOJIOIHWU YCJIOBCKA: aBCTPAJIONUTCKH, YenoBek yMGJIBIfI,
Yenosek mpsiMoxonsuinii, UenoBek HeaHAepTanbckuii, YenoBek pa3zyMHBIH COBPEMEHHOTO
tuna. Haxonku nckonaembix OCTaHKOB, BpeMs CYIIECTBOBAHUs, 00JIacTh pacnpOCTpaHEHUS,
00BEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPY UL

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoINeouHas (€Bpasuiickas), HEerpo-
aBcTpajoujHas (dKBaTOpHalibHAs), MOHTOJIOMAHAS (a3uaTCKO-aMepHKaHCKas). UYepTsl
IPUCTIOCOOJIEHHOCTH IMPEJICTABUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYLIECTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[TpakTuueckoe 3ansTHe (Ha BBIOOP MPENoaaBaTeis)

Ne 10 «Bpems u myTu pacceneHusl YyesloBeKa 110 IJIaHeTe»
i «lIprcrnoco6neHHOCTh YeaoBeKa K pa3HbIM YCIOBUSAM cpelibl. BiusiHue reorpadudeckoit
cpebl Ha MOpGOJIOTHIO U (PU3HOJIOTHIO YETOBEKay

Paszgea 8. Opranusmsl

M OKpY’Kalouas cpeaa

Tema 8.1.
DKoJIOrus
kak Hayka. Cpenbl
JKM3HU.
DKOJIOTHYECKHUE
(bakTopbl

CopepxaHne yaeOHOTo MaTepuana

DKOJIOTHS KaK HayKa. 3a/1aud U pa3/ielibl SKOJIOTMU. MeTOIbl SKOJIOTHYECKUX UCCIIEI0BaHUM.
DKOJIOTHYECKOE MHUPOBO33pEHHUE COBPEMEHHOro uesoBeka. Cpenbl OOMTaHUS OPraHU3MOB:
BOJIHAs, HA36MHO-BO3/IyIITHAS, TOYBEHHAs, BHYTPUOPTaHU3MEHHAas. DKOJIOTH4YecKue (hakTOpHI.
Knaccudukanus sxonornuecknx GakropoB: aOMOTHYECKHE, OMOTHUYECKUE U aHTPOIIOTCHHBIE.
JeiictBue »sKonormueckux ¢GakTopoB Ha oOpraHu3Mbl.AOuoTHueckue (HakTophl: CBET,
TeMIiepatypa, BiIaKHOCTb. Doronepuonusm. [lpucrnocobneHnss opraHuU3MOB K JACHCTBHIO
abuotuyecknx ¢akrtopoB. buonormdeckue putmbl. buotudeckuwe ¢dakTopel. Bunus
OMOTHYECKUX B3aUMOJICHCTBUM: KOHKYPEHIIUS, XWIMHWYECTBO. llapa3zuTusm, MyTyanmsm,
KOMMEHCAIIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO), aMEHCAIHM3M, HEHTpanu3M. 3HaueHHe
OMOTHYECKUX B3aUMOJICCTBHUH JIJIsl CYIIIECTBOBAHMS OPTAaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

N

Tema 8.2.

CopepxaHue yaeOHOro MaTrepuana

OK-01, OK-02,
OK-04, OK-07




DKOJIOTUYECKUE

DKOJIOTHYECKUE XAPAKTCPUCTHUKU  TOITYJIAIUH. OcHOBHBIC TIOKa3aTCIIH MOITYJIAIUN

Onopa3zHooOpa3usi KaKk OCHOBa ycToM4MBOCTH Ouocdepbl. OCHOBa palMOHAIBLHOTO

XapaKTePUCTHKU YHCJIEHHOCTb, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, HPUPOCT, MUrpauus. [IuHamuka
TOTYJISLIUN YHUCICHHOCTU MONYJISIMY U €€ Perysinus
[IpakTuyeckoe 3aHsTHE 1
Ne 11 «ITozncy€T NI0THOCTH MOMYJISIIUI pa3HBIX BUJIOB PACTEHUII»
Paszaen 9. CoolOuiecTBa ¥ DK0JOrHYECKHE CHCTEMbI 10 OK-01, OK-02,
Tema 9.1. CopepxaHue yaeOHOro Marepuaia 2 OK-04, OK-07
Coobmectsa Coob1ecTBo oprann3mMoB — 6uoreHo3. CTpyKTypsl OHMoleH03a: BUI0BasA, IPOCTPAHCTBEHHAS, IIK®...
OpPIraHU3MOB, Tpoduueckas (nuuiesas). Bunpl-nomuHanTel. CBs3u B OHMOLEHO3E.
9KOCHUCTEMBI DKonornyeckne cucTeMbl (9KocucteMsbl). [loHsTne 00 »sKkocucremMe W OMOTreoLEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: IPOAYLEHTbI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPTUU B dKocHucTeMe. Tpoduueckue (IUIIEBbIE) YPOBHU
skocuctemsl. [lumeBbie nenu u cetd. OCHOBHBIE IOKa3aTeNM 3KOCUCTEMBI: OMoMacca,
OPOAYKIMSI. DKOJIOTUYECKUE MUPAMUJbL: MPOIYKIUH, YUCIEHHOCTH, OuomMacchl. CBolicTBa
9KOCHUCTEM: YCTOMUMBOCTb, caMmoperyssnus, pazsutue. Cykneccus
Tema 9.2. Cojeprkanue ydeOHOro Marepuana 2
[Tpuponusie [lpupogHble 3KOCHUCTEMBI. ODKOCHCTEMBI peK H 03€p. ODKOCHCTEMa XBOWHOTO WIIN
HKOCHUCTEMBI HIMPOKOJIUCTBEHHOTO aeca. AHTpPONOreHHbIE 9KOCHUCTEMBI. ATpO3KOCUCTEMBI.
YpOoskocucrteMbl. buonornueckoe M XO3SMCTBEHHOE 3HAUEHHE Aarpo3KOCHUCTEM H
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroilumBoctu 3kocucteM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie
Tema 9.3. Copneprxanue yueOHOro MaTepuasa 2
buocdepa — VYuenue B. U. Bepnaackoro o 6uochepe. I'panuiisl, coctaB u crpykrypa 6mocdepsr. Kupoe
rino0anbHas BemecTBO M ero ¢QyHkiuu. OcobeHHocTH Onocdepbl Kak TI00aJbHOW 3KOCHUCTEMBI.
skocucrema 3eMin | JlnHaMu4eckoe paBHOBecHe M oOpaTHas CBsizb B Owocdepe. KpyroBopoTsl BemiecTB u
OMOreoXMMHYECKUEe ILMKIBl 3JIEMEHTOB (yriepoja, as3ora). 30HAJBHOCTh OHOChEpHI.
OcHOBHbBIE OMOMBI CYIIN
Tema 9.4. IIpodeccnoHaTIbHO OPHEHTHPOBAHHOE COJIeP/KAHME (COAEPKAHUE TPUKJIAHOT0 MOYJIs) 2
Bnusinue YenoseuecTBO B Ouocdepe 3emiau. AHTponoreHHble u3MeHeHus: B Ouocdepe. ['nobanbHble
aHTPOIOTEHHBIX sKosoruueckue mnpobaembl. CocyliecTBOBaHHE MNPHPOAbl U yenoBeuecTBa. CoxpaHeHUe

6 TIK ®I'OC CIIO mpodeccru Win CneluanbHOCTH A0KHBL ObITh OTPAKEHBI B COAEPKAHUM YIEOHOTO MaTEpUaa




¢daxTopoB Ha

yIpaBiIeHUS IPUPOJAHBIMHU PECYPCAMHU U UX UCTOJIb30BaHUE. JlOCTHKEHUS OMOJIOTHHU U OXpaHa

ouochepy TIPUPOIBI
[TpakTuyeckoe 3aHsTre (Ha BBIOOP NMPEToaaBaTeis)
No 12 «OT1Xx0/161 TPOU3BOJICTBAY
«BiusiHEE TPOU3BOJICTBEHHBIX (JaKTOPOB HA OPTaHU3M YEIIOBEKA»
Tema 9.5. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlepPKaHMe (CoAepKAHNE MPUKJIATHOTO MOTYJIA)
Bnusanue conuanbHo- | 310poBbe U €ro cocraBistomue. GakTopsl, TOI0KHUTEIBHO U OTPULATENIHFHO BIMSIOIIME HA
HKOJIOTHYECKUX opranu3M 4yesioBeka. [IpoOrema TEXHOT€HHBIX BO3ACUCTBUI Ha 3J0pOBbE YeNIOBEKa

¢daxTopoB Ha
3I0POBBE YETIOBEKA

(97EKTpOMArHUTHBIE TIOJIsI, OBITOBAsT XWUMUS, W30BITOYHBIC IIYMBI, paguanus W T.IL.).
ApanTanusi opraHu3Ma dejoBeka K ¢akTopaM OKpykaromieil cpenbl. [IpuHIUIBL
(dopMupoBaHus 370poBbecOeperaroiiero nopeaeHus. Ousnyeckass akTUBHOCTh U 370POBbE.
broxuMuyeckue acreKkThl paMOHAIBHOTO MUTAHUS

JlaGopaTopHblie 3aHITHS

Ne 3 «Bnusiaue abuotuueckux pakTOpOB HA YEIOBEKa» (B KAU€CTBE TPUITEPOB, CHIKAOIIUX
paboTOCIOCOOHOCTh,  MCHONB30BAaTh  YCIOBHUS  OCYIIECTBIEHHUS  MPO(ecCHOHATBHOM
NEeSTENIbHOCTH: IIyM, TeMIepaTypa, pusndeckas Harpyska u T.1.)

Pasznen 10. Cesekuusi OpraHu3mMoB, OCHOBbI OMOTEXHOJIOTUH

Tema 10.1.
Cenexims
KaK HayKa U IpoIecc

CopepxaHue yueOHOro MaTrepuana

Cenekiusi Kak Hayka W Tpoliecc. 3apoKIeHHE CeNeKInu U goMmectukanus. Ydenue H. U.
BaBuioBa 0 1eHTpax MHOrooOpasusi U NMPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHHd. LleHTpsl
MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. CopT, mopona, mrtamMMm. COBpPEMEHHBIE METO/bI
CEJIEKLIUU. MaccoBslit
U WHIUBUIYalIbHBIH OTOOPBHI B CEJNEKIMM PAcTeHUN M >KUBOTHBIX. OLEHKa 3KCTepbepa.
bauskoponcTBeHHOE cKpenuBaHue — MHOpUIUHT. Yunctas nauHus. CKpelMBaHUE YHCTBIX
muHuil. ['eteposuc, mnu rubpuanas cuna. HepoacTBeHHOe cKpeliMBaHHE — ayTOPHIMHT.
Otnanénnas rubpuguzanus v e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 W MOJy4YeHUe
MOJIMIUIOUAOB. /JIOCTH>KEHMS CEJIEKIIMU PACTEHM, J)KUBOTHBIX H MUKPOOPTraHU3MOB

Tema 10.2. buorexHonoruss kak oTpacib TPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTambl CO3AAHMS
OcHOBBI pexomOunanTHOM JIHK u Tpancrennsix opranmsmoB. Kierounas unxenepusi. Kinerounsie
OMOTEXHOJIOTUU KYJIBTYpBI. MukpoknoHanbHOe pa3MHOXKEHHE pacTeHHi. Knonuposanue
BBICOKOITPOYKTUBHBIX CEIbCKOXO3IMCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U ATHUECKHE

npo6aembl. MO — reneTHuecku MOAU(PUIMPOBAHHBIE OPTraHU3MbI
Tema 10.3. IIpodeccnoHaTbHO OPHEHTHPOBAHHOE COJIeP/KAHME (COAEPKAHUE TPUKJIAHOT0 MOYJIs1)

OK-01, OK-02,
OK-04, OK-07
IIK...




buorexnonoruun
B JKHU3HH | Npodeccuu

OCHOBHBIE HaNpaBJIEHUS! COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOM IEATEIIEHOCTH
yenoBeka. Metoibl 0MoTeXHOIOTHH. OOBEKThI OMOTEXHOJIOTHH. DTHKA OMOTEXHOJIOTHUECKUX
U TEHETHMYECKMX OKCIepuMeHToB. [IpaBuna moumcka ¥ aHanu3a OMOIKOJIIOTHYECKOM
nHpopmanuu

U3 Pa3IMYHBIX MCTOYHHMKOB (Hay4yHas W y4eOHO-Hay4Has JIMTepaTypa, CPeACTBAa MacCOBOM
nHpopmanuu, cetb THTEpHET 1 Ipyrue)

HpaKTI/I‘IeCKOG 3aHATUC

Neo 13 Keiicel Ha aHanu3 WHGOPMAIIMK O HAYYHBIX JOCTHIKCHHMSIX B 00JIACTH TEHETHYECKHX
TEXHOJIOTHH, KIIETOYHOW WHKEHEPUH, TTUIIEBBIX OMOTEXHOIOTHA.

Ne 14 3ammra keiica: mpeacTaBieHUE PE3YyIbTATOB pEIICHUS KEWCOB (BBICTYIJICHUE C
MIPE3CHTALNECH )

Pa3pen 11. Pemienne k

eiicoB B 00J1aCTH OHMOTEXHOJIOTHH

Tema 11.1.1.
buorexuonoruun
B MPOMBIIIJICHHOCTH

IIpodeccnoHaATLHO OPHEHTHPOBAHHOE CO/Iep:KaHue (copepKaHNe MPUKIATHOTO MOYJIs)

Pa3Butne HpOMbIIHJICHHOﬁ 6PIOT€XHOJIOI‘HI>1 U €C NMPUMCHCHUC B KM3HH YCJIOBCKA, IMOUCK H
aHaM3 MHPOPMALMU U3 PA3IMYHBIX MCTOYHUKOB (Hay4yHas U y4yeOHO-HaydHas JUTEparypa,
CpeICTBA MacCOBOM HH(pOpMaINH, ceTh HTepHET 1 apyrue)

HpaKTI/I‘{CCKHe 3aHATHUA

Ne 15 Keiicbl Ha aHanm3 HH(GOPMAIIMK O Pa3BUTUH IMPOMBIIIJICHHON OMOTEXHOJIOTHH (110 MUHU-
rpymnmnam).

Ne 16 3ammra keiica: mpeAcTaBIeHUE Pe3YyIbTaTOB pEIICHUS KEWCOB (BBICTYIJICHUE C
Mpe3eHTaINe )

OK-01, OK-02,
OK-04, OK-07
IIK...

IIpomexxyTouHasi aTTE

craumi (quddepeHIIMPOBaHHbBIN 3a4ET)

*k*k

Bcero:

72

7 O0pasoBaresbHas OPraHU3alust CaMOCTOATELHO ONPEIENAET COAEPIKAHKE Pasielia, BLIOUpas OHy U3 npeaioxkeHnsix tem 11.1.1 -11.1.3.




3. YcioBus peaju3anuu NporpaMmMbl 00111e00pa3oBaTeIbLHON JUCIHUILITHHbBI
3.1. Jlng peanM3anMyd NpPOrpaMMbl JMCOMIVIMHBI  JOJKHBI  OBITH
MPeIyCMOTPEHBI CJIeAYIolHe CleNHaIbHbIe IIOMEICHHUS

Kabuner «buosorumy, OCHAILICHHBIN 000pyIOBaHUEM: CTOJI
JIEMOHCTPALIMOHHBIN (C paKOBUHOM, IOJIBOJAKON M OTBEIEHUEM BO/Ibl, CAHTEXHUKOM,
JIIEKTPUYECKUMH pPO3€TKaMH, aBTOMaTaMM aBapUWHOTO OTKIIOYEHHUS TOKA),
7a00paTOPHBIN OCTPOBHOWM CTOJN (ABYXCTOPOHHUM, C 3aIUTHBIM, XUMOCTOWKUM
U TEPMOCTOWKHUM IIOKPBITUEM, HAACTOJBEM, C IMOJCBETKOM M AJIEKTPUYECKUMU
pO3eTKamMu, MOABOIKON M OTBEICHUEM BOJIbI U CAHTEXHHUKOM), CTYJ JIaOOpaTOPHBIiA
ITOBOPOTHBIN, PETYJIUPYEMBIN IO BBICOTE.

[IpumepHBIii  TepedeHb  JEMOHCTPALIMOHHOTO M J1a00paTOpHOTO
o0opy10BaHUS.

JleMoHCTpaliMOHHOE 000pYAO0BaHUE U MTPUOOPHI:

— KOMIUIEKT BJIaXKHBIX IPENAapaTOB IEMOHCTPAIMOHHBIN

— KOMIUIEKT TIepOapueB IO CHCTEMAaTHUKE PAcTeHHH € ONpeesIUTEIbHBIMU
KapTOYKaMu

— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN

— IU(PPOBOK MUKPOCKOI OMHOKYJISIPHBIN (C Kamepoi)
JlaGopaTopHO-TEXHOJOTUUYECKOE obopynoBaHue (;1abopaTopHoe

o0opynoBaHue, MpuOOPbI, HAOOPHI JJI SKCIIEPUMEHTA, UHCTPYMEHTHI):

MOJIENIN, MYJISKH, allIUIMKAIIUN

— KOMIUIEKT MOJICJICH-aNIJINKALIMNA IEMOHCTPALIMOHHBIN

— KOMIUIEKT aHATOMHYECKUX MOJIEJIEH IEMOHCTPAIIMOHHBIN
— Ha0O0p MaICOHTOJOTUYECKUX MYJISKEN

— KOMIUIEKT OOTaHMYECKUX MOJIENIEN JeMOHCTPAlMOHHBIN
— KOMIUIEKT 300JIOTUHYECKUX MOJIEJIEN IEMOHCTPALIMOHHBIN
— KOMIUIEKT MYJISIKEW IEMOHCTPALIMOHHBIN

— CKEJET YeJIOBEKa

— TOpC YenoBeKa pa30OpHbIT



— KOMIUIEKT MOJeJIer

— KOMIUIEKT CKEJIETOB Pa3JIMYHBIX KJIACCOB KUBOTHBIX

— TaOMHIBI penbedHbIC

— JIEMOHCTpAIMOHHBIEC y4eOHO-HATIIAIHbIE TOCOOUS

— KOMIUIEKT HOPTPETOB JJIsl opopmileHus: KaOMHeTa

— nabopaHTCcKas i KaOuHeTa OMOJIOTHH U SKOJIOTUN

— CTOJ C SIIUKaMU JJI1 XpaHEeHUs1/TyMOoH

— Kpecio opucHoe

— CTOJI Ta0OPaTOPHBII MOCUHBIH

— CyWIWIbHAs MaHeNb JIs OCYbI

— mKad A XpaHEHHs Y4eOHBIX TTOCOOMI

— mKkad A7 XpaHSHUS BIKHBIX MPENapaToB, 3aTUPAIOIIUIICS Ha KITIOY

— mKkad A XpaHeHHs J1abopaTOPHOU MOCYIbI/TPUOOPOB

— J1a0OpaHTCKUM CTON

— CTyJ JJaDOpaTOPHBIN

— KOMIUIEKT €pIIeH IJi MbIThsI JIJAOOPATOPHOU MOCY/IBI.
[IpuMepHBIi MEpeUYeHb JIEMOHCTPALIMOHHOTO W JIabOpaTOpPHOro 00O0pYyIOBaHUs
HOCHUT PEKOMEH/IaTeIbHBIN XapaKTep.

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl
Jlns  peanuzaiuu  NPOrpaMMbl  JTUCHMUIUIMHBL  OMOMUOTEYHBINM  (OHI

o0pa30oBaTeNbHON OpraHU3aluM JIODKEH HMETh TeYaTHBIC W/WIM DIICKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HUMHM Yy4eOHBbIE MMocoOust (mpu
HaJIM4YuM), JNOMYIICHHbIE K HMCIIOJb30BAaHUIO TMPHU peaM3alui 00pa30BaTEIbHBIX
mporpamMm cpenHero npodecCHoHaIbHOTO O0pa30oBaHUs, peaiu3yeMblx Ha Oasze

OCHOBHOTO 0011ero 06pa3oBaHus’®.

& [Ipukas MunucTepcTBa pocBeinenus Poceniickoit ®enepanyu ot 5 Hoa6ps 2024 r. N 769 «O6 yTBepkacHUH
(henepaspHOTO TIEpeUHs Y4eOHHKOB, JOMYIIEHHBIX K HCIIOIB30BAHMIO TIPH pean3aIlii HMEIOIINX
TOCYTapCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTeIbHBIX IIPOTPaMM HAYaIBLHOTO 00IIETro, OCHOBHOTO O0IIET0, CPETHETO
o011ero o6pa3oBaHMs OPTaHU3AIMAMH, OCYIIECTBISIOIINMI 00pa30BaATENbHYIO JESTEIBHOCTD, M YCTAHOBICHUH
MPEJeTFHOTO CPOKA NCTIOIB30BAHUS HCKITIOYEHHBIX YIeOHUKOB M Pa3padOTaHHBIX B KOMIUIEKTE C HUMH Y4eOHBIX
noco6uii» (B akTyanbHO# penakunu). Ccbliika Ha yKa3aHHBIH ITpuKka3 aktyanaspHa Ha 20.03.2025 .



IIpn peanus3anuy nporpamMmbl AUCLUUILIMHBL BO3MOXHO HCIIOJIb30BAHUE

AIIEKTPOHHBIX 00PA30BATENBHBIX PECYPCOB, NOMYLIEHHBIX K HCIHOJIB30BAHUIO MPHU

peanu3ayu 00pa3oBaTeIbHBIX IIPOrPAMM CPEJHErO 0OLIEro 0Opa3oBaHusL’.

3.2.1 OcHOBHBIC MTEYaTHBIC U JICKTPOHHBIE U3TaHUS

1. buonorus : yaueOHUK U MPAKTUKYM JI CPEeIHEro MPOo(hecCHOHATBEHOTO
obpazosanusi / B. H. Spsirun [u ap.] ; mox penakuueii B. H. Spbiruna. — 2-¢

u3a. — Mocksa : U3narensctBo FOpaiit, 2023. — 378 c¢. [D1eKTpOoHHBIIA pecypc]

//O6pazoBarenbHas maatdopma FOpaiit [caiit]. —URL:
https://urait.ru/bcode/511618
2. O0yxoB, JI. K. buonorus: kjIeTk1 U TKaHH : ydeOHOe mocoOue st
cpeanero nmpodeccuonanbHoro oopazopanus / 1. K. O6yxos,B. H. Kupunenkosa.
— 3-e u31., mepepad. u gom. — Mocksa : M3gatensctBolOpaiit, 2023. — 358 c.
[DnexTponHbIi pecypc] // O6pazoBatenbHas miargopma FOpaiit [calit]. — URL:
https://urait.ru/bcode/516336
3. buonorus. ba3oBslii 1 yrimyoneHHbii ypoBHU: 10—11 kiaccel :y4eOHUK 1
cpeanero oomiero obpazoanus / B. H. Speirun [u ap.] ; mox oOmelipenakmnueii B.
H. Slpeiruna. — 2-e uza., nepepad. u pon. — Mocksa :M3aatensctBo FOpaiir,
2023. — 380 c. [DnexTponHsIil pecypc] // O6pa3zoBarenbHas miatdopma FOpaiit
[catiT]. — URL.: https://urait.ru/bcode/530646
3.2.2 JIonoJHUTEIbHBIC HCTOYHUKHU

1. FOnakoBa, O. . buosnorus: Begaromuyecs yueHble : yaeOHoe mocooue st
cpenHero npodeccuoHanbHOro oopazoanus / O. U. IOgakoBa. — 2-¢ m3a. —
Mocksa U3natensctBo FOpaiit, 2023. — 264 ¢. [D5neKTpoHHbIN pecypc]
//ObpazoBarenbHas maatdopma FOpaiit [caiit]. —URL:
https://urait.ru/bcode/517124
2. Jlanuikasi, T. B. buonorus. Tects : yuebHOE mocoOue st
cpeaneronpodeccruonanbHoro oopazonanus / T. B. Jlanuikas. — Mockga :
NznarensctBo FOpaiit, 2023. — 40 c. [DnextponHslii pecypc] // ObpazoBatenbHast
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/519715

® ITpuka3 MunuctepeTBa npocselnenus Poccuiickoit @enepanuu ot 18 uronst 2024 r. N 499 "O6 yrBepx)aeHuM
(hemepaspHOTO TIEPEYHS JCKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, JOMYIICHHBIX K HCIIOIB30BAHUIO TIPH
peanu3ayy IMEIOIIX TOCyJapCTBEHHYIO aKKPEAUTALINIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJbHOTO OOIIEro,
OCHOBHOTO 00IIIETO, CPETHEr0 00IIIero oopazoBanus» (B akTyalsHON pegakiun). CChUIKa HA YKa3aHHBIN MPUKa3
aktyasbHa Ha 20.03.2025 r.



4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHHUS 00111e00pa3oBaTe/IbHOI
TUCUMILTHHBI

Kontpois M omeHKa pe3yJbTaTOB OCBOEHHUS  00I11€00pa3oBaTEIbHON

JTUCHUIUIMHBI PACKPBIBAIOTCS YEPE3 JUCHUILIMHAPHBIC PE3ybTaThl, HAMPABICHHBIE HA

dbopmupoBaHre 00MUX U MPO(ECCHOHATHLHBIX KOMIIETCHIIMM MO pasaenaMm M TeMam

coJiepkaHusl yueOHOTO MaTepHala.

Oo0masi/npogeccuoHabLHast
KOMIIeTeH U

Pazpen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK 01. Bsibupars cmocoObl
perieHus 3a1a4
npohecCHOHABLHOM
JIeATEIbHOCTH TPUMEHHUTEILHO
K Pa3JIMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.41T-0/c*®, 9.5IT-o/c, 10.1,
10.2, 10.3I1-o/c, 11.111-0/c

OO6cyxeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3anonHeHue  CpPaBHUTEIbHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIb30BAHUE
apryMeHTOB, OHOJOTUYECKON
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ynbTaTOB
MPAKTUYECKHUX padoT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT

amra WHIMBUIYaIbHBIX
MIPOCKTOB
Brinonuenue 3aJIaHUN

HpOMe)KYTOqHOﬁ aTTeCTallun

OK 02. UcnonezoBare | Temsr 1.1, 2.1 -2.3, 3.1- 3.3, | OnieHuBaemast TMCKyCCHS IO

COBpPEMEHHBIE cpeactsa | 4.1-4.3,5.1-5.4, 6.1-6.3, 7.1- | Bompocam JIEKIHN

IMOUCKa, aHain3a 7.3, 8.1, 8.2, 9.1-9.3, Pa3pa60T1<a MEHTAJILHON

" MH(pOpPMAIMOHHbIE 10.2, 10.311-0/c, 11.11T-0/c 71a00paTOpHBIX paboOT

TEXHOJIOTUH JUIS BBITTOIHEHHS [IpencraBieHne pe3ynbTaTOB

3a1a4 npogeccuoHaIbHON NPAaKTUYECKUX paboT

JeSITeTbHOCTH [IpencraBieHne yCTHBIX
COOOLIEHUH C Mpe3eHTalue,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
IpernojiaBaTeseM

OK 04. Db dextuBro | Temsr 2.1 -2.3, 3.1- 3.3, 4.1- | OGcyxeHme O BOIPOCcaM

B3aHMOHCﬁCTBOBaTB n pa60TaTB
B KOJUICKTUBEC U KOMaH/IC

4.3,5.1-5.4,6.1-6.3, 7.1-7.3,
8.1, 8.2, 9.1-9.3,
9.4I1-0/c, 9.5I1-o/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

JEKIHNH
[IpencraBinenue pe3ynbTaTOB
MPAKTUYECKHUX paboT

3ammTa TBOPYECKUX paboT

1 TIpodeccroHanbHO OPUEHTUPOBAHHOE COEPIKAHUE (COIEPIKAHUE TPUKIIALHOTO MOIYJIs)




3ammra
MIPOCKTOB

UHAUWBUAYAJIbHBIX

OK 07. CopelicTBOBaTh
COXpaHEHHIO OKpY KaroIen
CpeIbl, PECypPCOCOEPEKEHUIO,
MIPUMEHSATH 3HAHHS
00 M3MCHECHHUH KJIMMara,
TIPUHITUTIBI OCpEIKITUBOTO
MPOU3BOJACTBA,  APPEKTUBHO
JIEUCTBOBATE

B YPE3BBIYANHBIX CUTYALUAX

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4,6.1-6.3, 7.1-
7.3, 81, 8.2, 9193,
9.411-0/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

OO6cy»xkeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHue  CpPaBHUTEIbHBIX
TaOJIuUIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha WHCIIOJIB30BAHUE
apryMeHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHUH U CUMBOJIUKH
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBienue pe3ynbTaTOB
MPAKTUYECKHUX paboT
KoHnTponbHble paboThl

3amuTa TBOPUYECKHUX padoT
3amura WHIMBUTYaTbHBIX
MIPOEKTOB

Brimonnenune 3amanuii
MIPOMEKYTOUHOM aTTeCTAINH




OcHOBHBIE TICUATHBIC U JJIEKTPOHHBIE H3IaHUS
1. buonorus : yueOHUK U MPAKTUKYM IJIsl CPEAHET0 MPOPeCcCHOHATBHOTO
obpazoBanus / B. H. Speirus [u np.] ; mox penaxuueii B. H. Spsiruna. — 2-¢
3. — Mocksa : U3narensctBo FOpaiit, 2023. — 378 c. [DnekrponHslit pecypc] /
O6pasoBarenbHas iathopma HOpaiir [caiit]. —URL.: https://urait.ru/bcode/511618
2. O6yxoB, JI. K. buonorus: KJIeTKu ¥ TKaHU : yueOHOe TTocoOue aJis
cpennero npodeccuonaaprHoro oopazosanus / JI. K. O6yxos,B. H. Kupunenkosa. — 3-e uzj., nmepepad. u
non. — Mocksa : M3marensctBolOpaiit, 2023. — 358 c¢. [DnektponHbIii pecypce] // O6pa3oBaTenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/516336
3. buonorwus. bazoBsiii 1 yriyoneHHsiit ypoBHH: 10—11 kiaccsl :y4eOHHK ISl CpeTHEro 001Iero
obpa3zoBanus / B. H. Speirun [u ap.] ; mox obmeiipenakuueii B. H. Apeiruna. — 2-e usg., nepepad. u
nor. — Mockga :M3narensctBo FOpaiit, 2023. — 380 c. [DnekTpoHHsIi pecypc] / OO6pa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL.: https://urait.ru/bcode/530646
3.2.2 JIOnOoJIHUTEIbHBIC HCTOYHUKHI
1. OnakoBa, O. U. buonorus: Belgarommecs yueHsle : yueOHOe ocoOue sl CPETHEro
npodeccuonansHoro oopazosanus / O. U. KOnakoBa. — 2-e u3a. —MockBa U3natensctBo FOpaiit, 2023.
— 264 c. [DnexTpoHHbI pecypc] //O6pa3oBarensHas miatdopma FOpaiit [caiit]. —URL:
https://urait.ru/bcode/517124
2. Jlanmmikasi, T. B. buonorus. Tectsl : yaeOHOE MOcOOHe IS CpeAHETOTPOPECCHOHATHHOTO
obpazoBanus / T. B. Jlanumkas. — Mocksa : U3narensctBo FOpaiit, 2023. — 40 c. [DnekTpoHHbII
pecypc] // ObpaszoBatenbhas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/519715



