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1. O0masi xapakTepucTUKA padoyeil mMporpaMMbl

001eo0pa3oBaTe/IbHOM JUCUUILIMHBI «BHOJIOTrUsD)

1.1. MecTo TUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOW MPOrpaMmbl
CHoO:

O6mieoOpa3oBaTenbHas TUCIUTUINHA «bHONOTH) SBIAETCS 00sS3aTEIHHON
4acThio  001Ie00pa30BaTENILHOTO I[MKJIA OOpa3oBaTeNbHOM MPOrpaMMbI B
cootBeTrcTBrH ¢ PI'OC CIIO 1o cnernmanbaocty 18.02.14 Xumuueckast TEXHOJIOTHS

MMpOU3BOACTBA XUMHNYCCKHX COGI[HHGHI/Iﬁ.

1.2. lesan u muIaHUpyeMble Pe3yJIbTaThl 0CBOCHUS! TUCHUILIMHBI:
1.2.1. Heanb AucCUMIIAHBI

Copepxanue nmporpaMmMbl 00111e00pa30BaTeIbHON AUCUUIIINHBI «bruonorus»
HaIlpaBJI€HO Ha [OCTH)KEHHE PE3yJbTaTOB €€ H3YyYEeHHUS B COOTBETCTBHM C
tpedoBanusiMu PI'OC COO ¢ yuerom npodeccuonanbHor HanpasiieHHOcTH PI'OC
CIIO. Lenb uzyuenus: AMCUUIINHBL «buonorus» Ha 0a30BOM ypOBHE — OBJIaJICHUE
O0Oy4aroIIMMUCS 3HAHUAMH O CTPYKTYpPHO-()YHKIIMOHAJIBbHON OpraHU3aluy KUBBIX
CUCTEM Pa3HOT0 paHra M MpPUOOPETEHHWE YMEHUH MCIONb30BaTh 3TH 3HAHMS IS
IPaMOTHBIX JI€HCTBHI B OTHOLUEHWHM OOBEKTOB >KMBOM MPUPOABI U PELICHUS
Pa3IUYHBIX )KM3HEHHBIX MTPOOJIEM.
JlocTmxeHre Lenu M3y4YeHMsl NUCUUIUIMHBI «buosorus» Ha 0a30BOM ypOBHE
oOecreynBaeTcs pelieHueM CIIeTyOIMX 3a1au:
J OCBOCHHME OOYYAIOIMIMMHCS CHUCTEMBI 3HAHMM O OHUOJOTMYECKUX TEOpUSX,
YUEHHUSIX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, TUIIOTe3aX, MpaBUjiaX, CIyKallUX OCHOBOW st
(dbopMUpOBaHUS IPEICTABICHUN O €CTECTBEHHO-HAYYHON KapTHUHE MUPa, O METOAaX
HAy4YHOTO IO3HAHUS, CTPOCHUU, MHOTO00pa3uu U OCOOEHHOCTAX >KUBBIX CHUCTEM
pa3HOro
YPOBHSI OPTaHU3ALMH, BBIIAOIIMXCA OTKPBITHIX U COBPEMEHHBIX UCCIIEI0BAHUSX B

Oouosoruu;



o dbopmupoBaHre y OOYYAIOIIMXCS TMO3HABATEIBHBIX, HMHTEIUICKTYATbHBIX M
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAYYHBIX B3IVISIIOB, WACH M TOIXOJ0B K W3YUYEHUIO KUBBIX CHCTEM
pa3HOro YPOBHS OpraHHU3aIlIH;

o CTaHOBJICHHE Yy oOOywaroumxcs oOmeil KynpTyphl, (YHKIMOHATHLHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SBJICHHS OKPY KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWY 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
OHOJIOTHH,

o dbopmupoBaHue y OOy4YalOMIMXCAd YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOH JCSITCIBHOCTH YEOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOUOTEXHOJIOTUH;

o BOCIUTaHUE YOKIEHHOCTH B BO3MOXKHOCTH TTO3HAHUS YEJIOBEKOM >KUBOM
IPUPOABI, HEOOXOAUMOCTH OEPEKHOIO OTHOIIECHHUS K HEH, COOIIOIEHUS STUYECKUX
HOPM

MIPU TIPOBEJCHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

o OCO3HAHHWE IICHHOCTH OWOJOTHYCCKUX 3HAHWKA IS TOBBIIICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYPBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

° MpUMEHEHUEe MPUOOPETEHHBIX 3HAHWW M YMEHHM B MOBCEIHEBHOW >KU3HU
JUUI. OLICHKH TIOCJICACTBUM CBOEU NIESITEIbHOCTH MO OTHOLICHUIO K OKPY’KAIOILIEH
cpene,

COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME MW COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

Jna pewenus 3a0ay u 0ocmudiceHus yeneu usyieHus OUCYUNIUMbL 8 cucmeme
cpedHe20 npoeccuonaibHo2o 00pazoeanus, 6 pabouel Npocpamme BvlOeNeHO
OCHOBHOe U NpOoghecCUOHANbHO OpueHmuposannoe cooepoiicanue. B ocHosHoe
cooepoicanue GKIIOUEHbl 8Ce coOepicamelbble TUHUU, KOMOopble Npeondazaiomcs
011 0053ameNbHo20  U3yueHus heoepaibHou 00paA308ameNbHOl  NPOCPAMMOU
cpeodnez2o obwezo obpazosanusn no buonoeuu (bazoswiii yposens). llpu paspabomxke
paboueii  npocpammvl  OUCYUNIUHBL,  Npenooasamenb  6HpaAGe  USMEHUMDb

noc1e008amenbHOCmb U3YUeHUs: U 00beM 4acos, OMEO0OUMblL HA U3YueHue mem
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OCHOBHO20 COO0epHCAHUs OJisl YCMAHOBNEHUSL MENCNPEOMEMHBIX C853€U C OpYeUMU
oucyuniuHamu ooueobpaz’08ameibHoc0 U  00WenpPopheccUoOHAIbHO20 YUKIO08
yuedbrnoeo naana OII CIIO. Ilpenooasamens enpase 3amenums 1ab0pamopHvle u
npakmuieckue 3aHAmusi OCHOBHO20 COOEPHCAHUSL HA AHANO2UYHble N0 meMamuxe,
VUumuleas umeroweecst 8 00paz08amenvHou opeanusayuu 0060pyoosanue.
OcHosHoe cooepoicanue pabouetl npoz2pammol OUCYUNTIUHDI,
00pasosamenvHas OpeaHU3ayus CAMOCMOAMENbHO pPACUUPSAem  MeMAmuKol
npogeccuoHanvHol  HANpPasieHHoCmu  (NpOecCUOHAIbHO  OPUESHMUPOBAHHBIM
cooepoicanuem Ui  COOEPAHCAHUEM  NPUKIAOHO20  MOOYIs), HeobX0oumou
ons danvHetiuezo ycneuwinozco ocgoenus OIl CIIO. [lpenodasamenv moodicem
8blOpamsv codepoicanue NPUKIAOH020 MOOYIS U3 NPEOJIONCEHHLIX BAPUAHMOS, 8
COOMBEMCMBUU C 0COOEHHOCMAMU Chepbl OessmebHOCIU OYOYUUX CReYyUaIucmos
uIU pazpadbomames €20 camoCmosmenbHO, UHMeZPUPYsl CO0epHCAHUE OUCYUNTUHDBL
«buonocusiy ¢ codepocanuem  obwenpogeccuoHarbHblX  OUCYUNIUH U
npogheccuonanvuvix  mooyneu Ol  CIIO ¢ yewro  gopmuposanus

npogheccuoHanbHbIX KOMNEMeHYUl.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHUS  001Ie00pa3oBaTeIbHOM
aucuIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oo6mue xomneteHiuu (nanee — OK) u npodeccronanbubie KOMIETEHIUN (Haiee —
[IK) ®I'OC CIIO B COOTHECEHHWHM C JHUYHOCTHBIMHM, METaNmpeAMETHBIMU U
MpPEAMETHBIMU pe3yJibTaTaMu oOydeHus 0a3oBoro ypoBHs (manee — [IPO)

®I'OC COO npencraBieHbl B TAOIHUIIE:



Ko u IInanupyembie pe3yJbTaTbhl OCBOCHHS THCHUIIINHBI

HAaHMeHOBaHHe

‘bOPM"pyeM“UX Oo6mue’ JucuMILIHHAPHbIE?

KOMIIeTeHII U
OK O01. BeiOuparp | JIudHOCTHBIE pe3yJbTaThl JOJKHBI OTpakatb B dactu: | [IP6 1. ChopMHpOBaHHOCTH 3HAHHK O MECTE€ U POJIM OHMOJIOTHH
CHocOOBl  pemIeHus | TPYAOBOTO BOCIIUTAHUS: B CHCTEME HAay4yHOro 3HaHWA; (YHKIHOHAIHHOH TIPaAaMOTHOCTH
3a1au - TOTOBHOCTb K TpPYAY, OCO3HAaHHE IIEHHOCTU MAacTEepPCTBA, | UYeJIOBEKa JUIsl pEHICHUS )KU3HEHHBIX TPOOIIEM.
npodecCHOHATIBPHON | TpyAoooue; I1P6 2. ChopMuUpOBaHHOCTb YMEHHS PACKPBIBATH COJCpIKaHHE
NEeSITEIbHOCTH - TOTOBHOCTbh K aKTUBHOHM JAESITEIbHOCTH TEXHOJOTHMYECKON | OCHOBOIIONATAIOUIMX OWOJNIOTUYECKUX TEPMUHOB U  TOHSITHIA:
IPUMEHUTEIBHO u COLIMaIbHON HAIpPaBJIEHHOCTH, CIOCOOHOCTb | JKU3Hb, KJIETKA, TKaHb, OpraH, OPraHu3M, BHJ, IOIMYJIALHUS,
K pa3IMYHBIM | HHULIUUPOBATH, IJIAHUPOBATh U CAMOCTOATEIBHO BBINOIHATH | SKOCUCTEMa, OMoLieH03, Onocdepa; Metabonn3m (0OMEH BEIECTB
KOHTEKCTaM TaKyIO JeSITEIbHOCTD; U TpeBpallleHue HHEepruu), Tromeocras (camoperyssuus),

- HWHTEpeC K pasimmuHbiM chepam npodeccuoHaTbHON
JIeSITCIIbHOCTH.

MetanpeameTHble pe3yibTaThl TOJKHBI OTPaXaTh:
OBnajieHNe YHUBEPCAIBHBIMU YICOHBIME TO3HABATEIIBHBIMU
JEUCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITENFHO (OPMYJIHUPOBATh U aAKTyaIU3HPOBATh
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIM NPU3HAK WM OCHOBAHMS
TSl CpaBHEHUS, Kilaccu(UKanuu u 0000IIeHUS;

- ONIPEACIIATH LIeJIN AeATENbHOCTH, 33/1aBaTh TapaMeTPhI

Y KPUTEPHUU UX TOCTHKCHHUS;

- BBIIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUUS

B paCCMaTPUBAEMBIX SBICHUSX;

OuocuHTe3 Oelika, CTPYKTypHas OpraHM3alUsl >KUBBIX CHCTEM,
JTUCKPETHOCT, caMoperyJisiius, CaMOBOCITPOU3BE/ICHNE
(penponykuusi), HACJIe/ICTBEHHOCTb, U3MEHYUBOCTb,
9HEPro3aBUCUMOCTb, POCT U pa3BUTHE, YPOBHEBASI OPraHU3aLIUA.

I1P6 3. CdhopMuUpOBaHHOCTb YMEHHS PACKPBIBATH COJEpIKaHHE

OCHOBOIIOJIATAIOIINX  OMOJOTUYECKMX TEOPUH U THUIIOTE3:
KJIETOYHOM, XPOMOCOMHOW, MYTAallMOHHOM, 3BOJIIOLMOHHOM,
MIPOUCXOKACHUS )KU3HU U YEIIOBEKA.

I1P6 4. ChopmMupoBaHHOCTD YMEHUS pacKpbIBaTh

OCHOBOIIOJIATal0IIMe OMOTOTHYECKUE 3aKOHBI M 3aKOHOMEPHOCTH
(I Mengens, T. Moprana, H.W. Basunosa, 3. I'ekkens,
®. Mromnepa, K. bapa), rpanuiibl ux TpUMEHUMOCTH K >KHUBBIM
CUCTEMaM.

ITP6 5. IlpuoOpereHne ombpITa MPUMEHEHHUS OCHOBHBIX METOJIOB
HAy4YHOTO MO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOICHUS

! YVKa3pIBaIOTCA TMYHOCTHBIE M METATIpeIMETHEIE pe3ynbTathl u3 PTOC COO, B OpMHUPOBAHHH KOTOPBIX yUacTBYeT 06IIe06pa30OBaTeNbHAS JUCIUILINHA.
2JlucuumnuHapHeie (PeMETHBIE) PE3yIbTAThl YKAa3bIBAIOTCS B COOTBETCTBUM ¢ MX MOIHBIM nepeureM Bo ®T'OC COO. IpeamerHbie pe3yasTarsl 6azosoro yposus (ITPG) HymepyroTcs
B cootBercTBUU PI'OC COO (IIpnkaz Munobprayku Poccun ot 17.05.2012 Ne 413 (pemakiust ot 27.12.2023 r.).
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- BHOCUTh KOPPEKTHBBHI B
COOTBETCTBUE PE3YJIbTaTOB
MMOCJIEACTBUM JCATCIbHOCTH,
0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIHLCKON

U TNPOCKTHOW JICATEIHPHOCTH, HABBIKAMHU pa3pericHus
npo0Jem;

- BBISIBJISITH TIPUYMHHO-CIICICTBEHHBIC CBS3H

U aKTyaJIM3UPOBATh 33]1a4y, BBIIBUTATH TUTIOTE3Y

€¢ pCIICHHS, HAaXOIUTh apryMEHThl JUIsl JIOKa3aTelbCTBa
CBOMIX YTBEPXKICHHM, 3a/JaBaTh IMapaMeTpbl M KPUTCPUHU
peILCHUS;

- QHAJIM3WPOBAThH IIOJIYYCHHBIC B XOJE pCIICHUS 3aJauu
pe3yJbTaThl, KPUTHYECKH OIICHUBATh WX JIOCTOBEPHOCT,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MTPOOJIEMBI C YUETOM aHAIIN3a
UMEIONUXCS MAaTEPUATBHBIX M HEMaTEPHAIILHBIX PECypPCOB;

-- YMETh MIEPCHOCUTH 3HAHUS B TIO3HABATEIHHYO

U TIPAKTUYECKYIO 00JIaCTH KU3HEACSITETbHOCTH;

- YMETh WHTETPUPOBATH 3HAHUS W3 PA3HBIX NPEIMETHBIX
oOuacrei;

- BBIIBHUTaTh HOBBIE HIEH,
MOJIXO/IBI U PEIICHUS

JACATCIIBHOCTb, OICHHBATH
ocisiM, OLCHHUBAaTb PHCKHU

npeajaratb OpUTrHHAJIbHBIC

Y ONHCAHUS KUBBIX CHCTEM, IPOIIECCOB U ABJICHUIA; OpraHU3aIiu
U TPOBEACHUS OHOJOTMYECKOr0 JKCIHEPUMEHTA, BbIIBUKCHUS
THIIOTE3, BBIIBICHUS 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMH
BEJIMYMHAMU, 00BsICHEHUS MOJTy4YEeHHBIX pe3yJbTaToB
u  (QOpMyNIHpPOBaHUS BBIBOJOB C HCIOJIb30BAHUEM HAyYHBIX
NOHATUM, TEOPUI U 3aKOHOB.

I[MTP6 6. ChopMHUPOBAaHHOCTH YMEHHS BBIICIATH CYIICCTBEHHBIC
OpU3HAKM  BHUPYCOB, KJIETOK  MPOKApHUOT W  DYKapHuoT;
OTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OHOreoleHO30B U IKOCHCTEM; OCOOCHHOCTH IPOILIECCOB OOMEHa
BEIIECTB W TPEBPALICHUS DHEPTUM B KIETKe, (OTOCHHTE3a,
IUTACTUYECKOTO ¥ YHEPTeTHUECKOT0 0OMEHa, XeMOCHHTE3a, MUTO034,
Meii03a,  OIUIOAOTBOPEHMS,  Pa3BUTUS W Pa3MHOXKEHUS,
WHIUBUTyaJIbHOTO Pa3BUTHsS OpraHu3Ma (OHTOreHe3a), 00phObI 3a
CYLIECTBOBaHHME, €CTECTBEHHOrO0 OTOOpa, BUA000pa30BaHMUS,
MPUCIIOCOOTICHHOCTH OPraHU3MOB K Cpele OOWTaHMsS, BIUSHUSI
KOMITOHEHTOB IKOCHUCTEM, AQHTPOIIOTEHHBIX ~ WM3MEHEHHH
B 9KOCHCTEMaX CBOCH MECTHOCTH,

KPYTOBOpPOTa BEIIECTB M MpeBpallleHle IHepruu B buocdepe.

I[IP6 7. CdhopMUpPOBAaHHOCTb YMEHHUSI HPUMEHSATH IOJYy4YEHHbIE
3HaHUS U1 OObSACHEHHs] OMOJIOTMYECKUX IMPOLECCOB U SIBICHUM,
TUTSL IPUHSITHS TPAKTHYECKUX PEIICHUH B IIOBCETHEBHON JKU3HU

C LleNblo obecnieueHus 0€30MacCHOCTH CBOETO 3/10POBbsI U 3/I0POBbS
OKPY’KaIOIIMX JIOJEH, COOJIIOJCHUS 370pOBOTO o0Opasa KU3HH,
HOPM I'PaMOTHOTO TIOBEJICHUS B OKpY Karolllel MPUPOTHON cpejie;
MOHWMaHWEe  HEOOXOAWMOCTH  HCIIOJB30BAaHHUS  JOCTHKECHHUH
COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTUH Ul palMOHAJILHOTO
MIPUPOIOTIOITBE30BAHHS.

I1P6 8. CdopMupoBaHHOCTb yMEHHUS pemaTh OHOJIOTHYECKHe
3aJ]auM, COCTABIISTh TCHOTHITMIECKHE CXEMBI CKPETIIUBAHHS

JUIs pasHbIX TUIIOB HAcJeIOBaHUS IPHU3HAKOB Y OPIraHU3MOB,
COCTABIIAATH CXEMBI MIEPEHOCA BEMIECTB M SHEPTUH B IKOCHCTEMAX
(uenu MUTaHMs, MUILEBbIE CETH).




I[MP6 9. CdopmMupoOBaHHOCTh YMEHHH KPUTHYECKH OIEHUBATH
uH(bOpMaIMI0 OMOJIOTUYECKOTO  COJEP)KaHUA, BKIIOYAIOUIYIO
TICEB/IOHAYYHbIC 3HAHHUA W3 PA3JIUYHBIX HCTOYHHUKOB (CPEACTBa
MaccoBOM  HMHGpOpMAIMKM, HAyYHO-TIONYJSPHBIE MaTepHalibl);
UHTEPIPETUPOBATH TUYECKHE ACTIEKTHI COBPEMEHHBIX
UCCIIeJIOBaHUM B OWONIOTMH, MEAMIIMHE, OHOTEXHOJIOTHH;
paccMaTpuBaTh  IIOOAJMbHBIE  JKOJOTMYECKHE  IPOOJIEeMbI
COBpEMEHHOCTH, (OpMHUpPOBATH IO OTHOIICHUIO K HHUM
COOCTBEHHYIO MO3HIIHIO.

ITP6 10. CdopmupoBaHHOCTH YMEHUI CO3/1aBaThb COOCTBEHHBIE
INUCbMEHHBIE M YCTHbIE COOOIIEHMS Ha OCHOBE OMOJIOIMUYECKOMN
uHbOpMallMl M3  HECKOJIBKMX  HCTOYHUKOB,  I'PaMOTHO
MCII0JIb30BaTh NOHATUHHBIN amnmnapar 0MoJ0ruu

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpelacTBa  IIOMCKa,
aHanmu3a

U UHTEPIpETanuu
UHpOpMaLUu

U MH(POpPMAIMOHHbIE
TEXHOJIOTHH JUIst
BBIMIOJTHEHUST  3a/1a4
npodeccuoHaIbHON
JeSITEIbHOCTH

JInuHOCTHBIE pE3yJibTaThl [JOJDKHBI OTpa)XkaTb B YAaCTH:
[EHHOCTH HAYYHOTO ITO3HAHHS:

-c(hOpPMUPOBAHHOCTb MHPOBO33PEHMSI, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HayKH W OOIIECTBEHHOMN
IOPaKTUKH,  OCHOBAaHHOIO  Ha  JManore  KyJjabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertarnpenmMeTHbIe pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajieHne YHUBEPCAIbHBIMU yUYeOHBIMU MO3HABATENbHBIMU
NEUCTBUSIMH:

B) paboTta ¢ uHpopmarmei:

- BJaJeTh  HaBBIKAMU  TOJY4YeHHs]  HHPOpMAIU
U3  HUCTOYHUKOB  pPasHbIX  THUIIOB,  CaMOCTOSTEJIbHO
OCYUIECTBIIATh MIOKCK, aHaJIn3, CUCTEMATH3ALNIO

U MHTEPIpPETALNI0 HHPOPMALIUK Pa3IMYHbIX BUJOB U (HopMm
MpeJICTaBICHMUS;

- OLIGHUBATh JOCTOBEPHOCTb, JIESTHTUMHOCTh WH(OpMAINH,
€€ COOTBETCTBHE MMPABOBBIM U MOPAJIIbHO-3TUYECKUM HOpMaM

I1P6 1. ChopmupoBaHHOCTH 3HAHUN O MECTE U POITU OUOIOTHH

B CHUCTEME HAy4YHOTO 3HaHUS; (YHKIMOHAIBHOW TPAMOTHOCTH
YeJIOBEKa ISl PELICHUs )KU3HEHHBIX MTPOo0JIeM.

[IP6 7. CdopMUPOBAHHOCTb YMEHHUS HPUMEHSTH IOJTYYEHHbIE
3HaHUS U1 OObSICHEHUs] OMOJIOIMYECKHX IMPOLECCOB U SIBICHUH,
JUISL IPUHSATHS IPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU

C LleNbIo obecrieueHust 6€30MacHOCTH CBOETO 3/I0POBbsI U 37J0POBbS
OKPY’KaIOIIMX JIIOJEH, COOMIONCHHS 370pOBOTO O0pa3a >KU3HU,
HOpPM T'PaMOTHOTO IOBEJCHMS B OKPY’KAIOLIEH MPUPOJHON CpEAE;
MMOHUMaHUE€  HEOOXOJMMOCTH  HCIIOJIb30BAHUS  JTOCTHXKEHUI
COBPEMEHHOM OMOJIOTUM M OMOTEXHOJOTMH Ul palMOHAJILHOTO
MIPUPOIONOIB30BaHUS.

I1P6 10. ChopmMHupOBaHHOCTh yYMEHHUH co37aBaTh COOCTBEHHBIE
MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE OMOJIOIMYECKOM
uHboOpMalUM M3  HECKOJbKUX  HCTOYHUKOB,  I'PaMOTHO
WCIIOJIb30BaTh MOHATUIHBIN amnmnapar 6MoJ0oruu

OK 04. DddexTrBHO
B3alMOJIEICTBOBATE
U paboTath

JIMYHOCTHBIE pe3yJibTaTbl HOJUKHBI OTpPA’XaTb B YaCTH:
OCHHOCTH HAYYHOro TIIO3HAaHHWA: OCO3HAHUC [LICHHOCTHU
HaquOﬁ JACATCIIBHOCTH, I'OTOBHOCTb OCYHICCTBJIATDH

I1PG 5. IlpuobpeTeHne ombpiTa MPUMEHEHHS] OCHOBHBIX METOJIOB
Hay4YHOTO TMO3HAHUS, UCIIOJIb3yEMbIX B OMOJIOTHH: HAOIIOJICHUS H
ONMCAHMS )KUBBIX CHUCTEM, MPOLIECCOB M SBJIEHUW; OPTaHU3AlMU U
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B KOJIJIEKTHUBE MIPOEKTHYIO u HCCJIEI0BATENBCKYIO0 NESITEIBHOCTD | MIPOBEICHUS ~ OMOJIOTMYECKOTO  JKCIIEPUMEHTA,  BBIIBIKCHUS
Y KOMaH/JIe WHJUBU]IyaJIbHO U B TPYIIIIE. TUIIOTE3, BBIABICHUS 3aBUCUMOCTH MEXIYy HCCIEIyEMbIMU

MeranpeameTHbie pe3yIbTaThl TOJKHBI OTPAXKaTh: BEITMYMHAMU, OOBSICHEHHUSI TIOTYYCHHBIX PE3YJIHTATOB

OsnageHue YHUBEPCAIbHBIMU KOMMYHHUKATHUBHBIMU | U (OPMYJIUPOBAHUSA BBIBOJIOB C HCIOJB30BAHHEM Hay4YHBIX

JICUCTBUSIMH: MOHSTUHI, TEOPUI U 3aKOHOB

0) coBMeCTHast eI TEIbHOCTD:

- IOHUMATh U UCTIOJIB30BATH MPEUMYIIECTBA KOMAHIHOMN

Y MHAUBUIYyaJIbHOMN paboThI;

-  OpUHUMATh  1EJIM  COBMECTHOM  JESTEIbHOCTH,

OpraHU30BBIBATh U KOOPAUHUPOBATH JIEHCTBUS

M0 €€ [OCTIKCHHIO: COCTaBIATh INIaH  JICHCTBHIM,

pacupenensaTb poiad € YYEeTOM MHEHUW YYaCTHUKOB

00CyXaTh pe3yJIbTaThl COBMECTHOM pabOThHI
OK 07. | JluunocTHBIE pe3ynbTaThl AOKHBI oOTpaxkarb B yactu: | [IPO 5. IlpuobpereHue ombiTa NpUMEHEHHs] OCHOBHBIX METOJIOB
CopeiicTBOBaTH HKOJOTHYECKOTO0  BOCHUTAHUS: -  C(HOPMHUPOBAHHOCTH | HAYYHOT'O MO3HAHUS, UCIIOJIb3yEMbIX B OMOJIOTUM: HAOIIOICHUS
COXpaHEHUIO 3KOJIOTUYECKOW KYJIbTYPbl, IOHUMAHUE BIMSHUS COLMAIBHO- | U OMMCAHUs )KUBBIX CHCTEM, IIPOLIECCOB U SIBJICHUM; OpraHU3aliu
OKPY’KaroIIeu YKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U TPOBEACHUS OMOJOTMYECKOTO JKCICPUMEHTA, BBIIBUKCHHUS
cpenpl, U COLMATbHON Cpefbl, OCO3HAHUE TJI00AIBHOTO XapakTepa | TMIOTE3, BBISIBICHUS 3aBUCHUMOCTH MEXKIY HCCIEAYEMbIMH
pecypcocOepekeHr | YKOJIOTHYECKUX MPoOIieM; BEJIMYMHAMU, OOBSICHEHHS TIOJyYCHHBIX PE3yJIbTaTOB
10, MPUMEHSITh | - IJIAHUPOBAHUE U OCYIIECTBICHHUE JEHCTBHUI B OKpyXaromiel | 1 (OopMyIUpPOBaHUS BBIBOJIOB C HCIHOJIB30BAHHEM HAyYHBIX
3HAHUS Cpele Ha OCHOBE 3HAHMS LEJNed YCTOMYMBOTO pa3BUTHUSA | IOHATHN, TCOPUN U 3aKOHOB.
00 M3MEHEHUH | YEJIOBEUECTBA; I[TP6 6. ChopMHUPOBAaHHOCTh yYMEHHS BBIACNISTH CYIICCTBEHHbBIE
KJIMMAaTa, TPUHIUIBI | - AaKTUBHOE HEMPHUATHE JEHCTBUM, NTPUHOCIIIMX BpEHd | MPU3HAKM  BHUPYCOB, KJIETOK  MPOKAPUOT W  IYKAPHUOT;
OepexIINBOTO OKpY’KaloIIeH cpene; OJIHOKJIETOYHBIX ¥  MHOTOKJIETOYHBIX OpPraHU3MOB, BHJIOB,
MPOU3BOJICTBA, - YMEHHE MPOTHO3UPOBATH HEOIATONPUSITHBIEC IKOJIOTHYECKHE | OMOTEOIEHO30B U IKOCHUCTEM; OCOOCHHOCTH IMPOIIECCOB OOMEHa
3¢ hexTuBHO MOCTEACTBHSI PENPUHUMAEMBIX JEHCTBUM, MPeAOTBpalllaTh | BEIIECTB W TMpEBpallleHus HHEPruu B KIETKe, (OTOCHHTE3a,
JIeHCTBOBATH ux; MJIACTUYECKOTO U IHEPTETUUECKOT0 OOMEHa, XEMOCUHTE3a, MUTO34,
B Ype3BbIYAMHBIX | - PpACIIMPEHUE ONBITA JIEATEIbHOCTH  SKOJOTMYECKOM | Mel03a,  OIUIOAOTBOPEHHUS,  PpPa3BUTUA U Pa3MHOXKEHHS,
CUTYyaLUSX HaIpPaBJIEHHOCTH. WHJIMBUIYATHHOTO Pa3BUTHS OpraHn3Ma (OHTOTeHe3a), 00phObI

MeranpeameTHbie pe3yabTaThl TOJKHBI OTPAXKaTh: 3a CyIIECTBOBaHWE, E€CTECTBEHHOTO OTOOpa, BUA000pa3oBaHUS,

OBnanenue YHUBEpCaTbHBIMHU KOMMYHUKATHUBHBIMHU | IPUCTIOCOOJICHHOCTH OPTaHW3MOB K Cpelie OOWTaHUS, BIUSHUS

JIEHCTBUSIMU: KOMIIOHEHTOB HKOCHUCTEM, AHTPOIIOTE€HHBIX W3MEHEHUH

0) cOBMECTHasI I€SITEIIbHOCTb:

B DKOCHCTEMax CBOEH MECTHOCTH,
KpYTrOBOpPOTa BEIIECTB M MPEBpAIllEHUE YJHEPTUn B brocdepe.




- NOHUMaTh U HCIOJB30BaTh IMPEUMYIIECTBA KOMAaHJIHOU
Y UHIUBUTyJIBHOU PaOOTHI;

I[1P6 7. CdhopMHpPOBaHHOCTH yMEHHUS NPUMEHATH MOJYYCHHBIC
3HaHUS U1 OObSICHEHHUs OMOJIOIMYECKHX MPOLECCOB U SIBICHUH,

-  OpUHUMATh  IeMd  COBMECTHOW  JAEATENBbHOCTH, | JUIS MPHUHATUS NMPAKTHUECKUX PELICHUH B MOBCEAHEBHOM XU3HU

OpraHU30BBIBATH u KOOPJMHUPOBATh NENCTBUS | C LeNblo oOecreueHus: 6e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS

N0 ee JOCTHXKCHHIO: COCTaBJIATh IUIaH  JICHCTBHIM, | OKPYXKAIOIIUX JIIOJIEH, COONIOJCHHUS 370pOBOTO 00pasza KHU3HH,

pacrnpenensitb poild C YY4eTOM MHEHHMH YYaCTHHUKOB | HOPM I'PaMOTHOTO MOBEIEHUS B OKpY’Kalollel MPUPOIHON Cpene;

00CYX/1aTh pe3yJIbTaThl COBMECTHOM paboThI MOHMMaHHE  HEOOXOAWMOCTH  MCIIOJIB30BaHHUS  JOCTIDKECHHM
COBPEMEHHOM OHOJOTHMH U OMOTEXHOJOTHH Ui palMOHAIBLHOTO
IPUPOIOTIONIB30BAHUS

MK 1.1.
IloarorasnuBaTh K
pabote
TEXHOJOTHUECKOE
obopymoBaHue,
HHCTPYMEHTBI,
OCHACTKY

B yacTu Tpy10BOro BOCIIUTAHMSA: - TOTOBHOCTD K TPYAY,
OCO3HaHWE IIEHHOCTHA MacTePCTBA, TPYAOIIO0NE; - TOTOBHOCTH K
aKTUBHOM JEITECILHOCTH TEXHOJIOTHYSCKON M COIIUaIbHOM
HaANPaBIEHHOCTH, CIOCOOHOCTh WHUITMHPOBATH, TUTAHUPOBATH
CaMOCTOSITEJIHO BBIIOJIHATh TAKYIO ACSITEIBHOCTD; - HHTEPEC K
pa3iauuHbIM chepaM npodheCCHOHANTBHOM NeATEbHOCTH,
OBnaneHne yHUBEpCaIbHBIMU YI€OHBIMH TTO3HABATEIIHHBIMHU
JIeACTBUSAMH: a) Da30BbIe JJOruYecKue JelCcTBUA:

- CaMOCTOSTENHHO (DOPMYIIMPOBATH M aKTYaIN3UPOBATH IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; - ONIPEACIISTH 11U NI TENBHOCTH,
3a/1aBaTh MapaMETpbl U KPUTEPUU HX JOCTHOXKCHUS; - BHOCHUTh
KOPPEKTUBbl B  JI€ATEIBHOCTb, OLEHUBAaTh  COOTBETCTBUE
pe3yJIbTaToOB LEIsM, OIICHMBATH pHUcKu MOCJIECTBUH
JIeATEIbHOCTH; 0) 0a30Bble HCCJIEAOBATEIbCKHE AeiCTBHA: -
AHAJIU3UPOBATh MOJYUYEHHBIE B XOJ€ PELIEHUS 3a/1a4 Pe3yJIbTaThl,
KPUTUYECKH OLEHMBaTh HX JOCTOBEPHOCTb, MPOTHO3WPOBATH
W3MEHEHHUE B HOBBIX YCIOBHUAX; - YMETh UHTETPUPOBATH 3HAHUS U3
pasHBIX TpeIMETHBIX obOnactel; OBjiageHHe YHHBEpPCAIbHBIMH

KOMMYHUKATHBHBIMH NedCTBUAMM: 0) COBMeCTHAsl
AeiITeILHOCTb. - TIOHMMAaTh W WCIOJIL30BaTh IPEUMYIIECTBA
KOMaHJHOH W WHOUBHIYalbHOW padOTHl; - MPUHUMATH LEIH

COBMECTHOM MNESITeNbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH
JEUCTBHSA II0 €€ JOCTIDKCHHIO. COCTaBIISITh INIaH JICHCTBHIA,
pacrmpenensiTh Poiau C Y4EeTOM MHEHHH YYaCTHHUKOB OOCYXKIaTh
pe3yNIbTaThl COBMECTHOW PabOTHI; - KOOPAMHUPOBATH U BBITIOTHSATH

c(hOpMHPOBAHHOCTb YMEHHSI PACKPBIBATH COJICPKAHNE
OCHOBOIIOJIararommux 6I/IOHOFI/I‘ICCKI/IX TCPMUHOB U TOHSITHIA: KHU3Hb,
KJIE€TKa, TKaHb, OpraH, OpraHu3M, BUJI, IIOIIYJISALIHSA, DKOCUCTEMA,
omoreHo3, Onocdepa; Metabonm3m (0OMEH BEIIECTB U MIPEBPAIICHNE
9HEPIHm), TOMeocTas (caMoperysius), OMocHHTe3 OelKka, CTPYKTypHast
opranu3anus XKMUBbIX CUCTEM, JUCKPETHOCTh, CaMOPETYJIAI A,
CaMOBOCTIPOU3BeIcHHE (PENPOAYKIINS), HACIEICTBEHHOCTD,
HW3MEHYUBOCTh, YHEPT03aBUCUMOCTh, POCT U pa3BUTHE, YPOBHEBAs
opraHusanus; cOpMHUPOBAHHOCTh YMEHHS PACKPBIBATH COJEpIKaHUE
OCHOBOIOJIAraroIINX ONOJIOrMYECKUX TEOPHH U TUIIOTE3: KICTOUHOH,
XPOMOCOMHOH, MyTallMOHHOM, 3BOJIFOLIMOHHOH, TPOUCXOXKIACHHS KU3HU
U 4eJIoBeKa; ChOPMHUPOBAHHOCTD YMEHUSI PACKPHIBATD
OCHOBOTIOJIAraoIe OMOIOTHYECKUE 3aKOHBI B 3akoHOMepHocTH (T
Menpens, T.

Moprana, H.W. BaBunosa, 9. I'ekkens, @. Miomiepa, K. bapa), rpanumst
UX TNPUMEHUMOCTU K IKHUBBIM CUCTCMaM, HpHOGpeTeHI/Ie OIlbITa
MIPUMEHEHUS! OCHOBHBIX METOJIOB HAyYHOI'O MTO3HAHUS, UCIIOIb3YEMBIX B
Ouosioruy: HaOMIONEHHUS M OINUCAHUS KHUBBIX CHCTEM, NPOLIECCOB H
SIBJICHWUH; OpraHu3alliil U MPOBEJICHUSI OMOJIOTHYECKOTO SKCIIEPUMEHTA,
BBIIBU)KEHUS TUIIOTE3, BBISIBICHUS 3aBUCUMOCTH MEKAY HCCIELyEMBIMU
BEJIMYMHAMH, 00BsICHEHHS MOJTYYEHHBIX pe3yIbTaToB u
(opMyJIMPOBaHUS BBIBOJOB C MCIIOIB30BAHUEM HAYYHBIX IOHSITHUH,
TEOPHIi U 3aKOHOB; C(DOPMUPOBAHHOCTH YMEHUSI IPUMEHSITH TIOTyYCHHbBIE
3HaHUs A OOBSICHEHHMS OMOJOIMYECKHX TPOLIECCOB W SIBICHUH, IS
MPUHATHA TPAKTHYECKUX DPELICHW B MOBCEAHEBHOW XHU3HH C ILIEJBIO
oOecrniedeHus1 6€30MaCHOCTH CBOETO 3/I0POBBS M 30POBbS OKPYIKAFOIINX
JIOJIeH, COOJIOJICHNsI 3JJ0POBOTO 00pasza JXKW3HU, HOPM TPaMOTHOTO
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paboty B YCIIOBUSIX peanbHOro,
KOMOWHHUPOBAHHOTO B3aUMOICHCTBYS;

BHUPTYalIbHOTO

u

MOBEJCHUS B  OKpYyXarolieil OpUpOAHONM  cpele; TOHHMMAaHHE
HEOOXOAMMOCTH HUCTIOIB30BaHMS JOCTIKEHUH COBPEMEHHON OMOJIOTHH 1
OMOTEXHOJIOTUH JIJIsl PAIMOHAIIBHOTO TIPUPOAOOIb30BAHHSI
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2. CTpyKTypa M cojep:xkaHue 0011e00pa3oBaTeIbHON JUCHMILTUHbBI

2.1. O0beM JUCUUILJIMHBI U BUJbI Y4e0HO# padoThl

BTu.B
. O0beMm B
Bup yuye6Hoii padoTbl dbopMme TpaKT.
yacax
MOATOTOBKH
O0bem o0pa3oBaTebHOI NPOrPaMMbl JUCHHUILINHBI 72 25
B T.Y.
TEOPETUYECKHE 3aHITH 45
MIPaKTUYECKHUE 3aHATH 19 19
nabopaTopHEIC 3aHATHS 6 6
OcHoOBHOe coiep:KaHue 60
ITIpodeccnonaIbHO OPUEHTHPOBAHHOE CO/IEPKAHNE 12
(coaep:kaHue MPUKJIATHOTO MOAYJISA)
Ipome:xkyTounasi arrectanus (aupdepeHInpOBaHHbIN 3a4eT) 2

B paMkax ofgHON WM HECKOJBKUX HM3y4daeMbIX OOLIe00pa30BaTEIbHBIX AUCLMILIUH C YYETOM
noiyyaemoil npogeccun CIIO oOydaromumcst caMOCTOSTENBHO, 1101 PYKOBOACTBOM IpenoaBaTess
(ThrOTOpA), BBHINOJHAETCS MHAMBUAYAIbHBINA MPOEKT 10 BbIOpaHHOW TeMe. MHAMBUAYaNbHBIA TPOEKT

MOXET OBITh MMpEACTABJICH B BU/IC yqe6H0ro HUCCICIOBAaHUA NN yqe6Hor0 IMPOCKTA.
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2.2. TemaTu4eCKMH IUIAH U COACPKAHUE TUCHUTIHHBI

HanMenoBanme Conepmaﬂgne Y4eO0HOro MarepuaJjia (OCHOBHOE U HpO(l)eCCI/IOHaJIbHOU O6Lem dopmMupyemblie
OPUEHTHPOBAHHOE)’, 1a00pPATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOH MOTYJ/Ib KOMIIeTEeHIIUN
pa3esioB U TeM 4acos
(MpH HAJIMYYIN)
1 2 3 4
OcHoBHoOe coep:kaHue
Paznea 1. buosiorusi kak Hayka. ZKuBble cMcTeMbl U MX OPraHU3alHs 2
Tema 1.1. Copepxanne yueOHOro Marepuasa 2
buonorus buonorus — nayka o xuBoii npupojae. Csizu OMONIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKIMH U
B CUCTEME HayK. JIPYTUMHU €CTECTBEHHBIMU HayKaMH, QHIOCO(PHUEH, PEIUTHEN, STUKOM, 3CTETUKON U TPABOM.
Obwmas Ponp Ouonornun B QopmMupoBaHHHM COBpEMEHHOW Hay4HOW KapTuHbl Mupa. Cucrema
XapakTepHUCTUKa OMOJIOTMYECKUX HAYK.
KU3HU MeToapl MO3HAHUS KUBOM TpUPOJIbI (HAaOMIOAEHUE, YKCIEPUMEHT, OMHCaHUEe, U3MEpEHHeE, OK-02
KJIaCCU(UKAIIMSI, MOJISITUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).
JKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust ouonoruu. OTanune KUBBIX CUCTEM
OT HeopraHuueckoi mpupoasl. CBOHCTBa OMOCHUCTEM U MX pa3HOOOpasue.
VYpoBHU OpraHu3alHH ouocucTeMm: MOJIEKYJIIPHO-TEHETHUECKUH, KJIETOYHBIH,
OpraHU3MEHHBIN, MOMYJISIIMOHHO-BUI0BOM, 3KOCUCTEMHBIH (OMO - TEOLIEHOTHYECKUN),
O6uochepHbIi
Pa3nen 2 XuMnuecKkuii COCTAB M CTPOEHHE KJIETKH 10
Tema 2.1. Copneprkanue yueOHOro MaTepuaa 2
XUMUYECKUH COCTaB | XUMHUYECKUN COCTAB KJIETKH. XHUMHUYECKHE DJIEMEHTBI: MaKpOAJIEMEHTBI, MUKPOIJIECMECHTEHI.
kieTku. Boxa Bona u muHepanbHble BemiecTBa. DYHKIHMM BOABI U MUHEPAIbHBIX BEIIECTB B KIIETKE.
Y MUHEpPAJIbHBIE [Tognepxanue ocMoTHueckoro OamaHca
BCLIECTBA IIpakTyeckoe 3ansTHe” 1
No 1 «buomornueckasi pojib MUHEPAJIbHBIX BEIIECTB B O0ECIEUEHUU >KU3HEICATEIHHOCTH
OpPraHu3MOB, IIPOSBICHUA nucOananca MMHEpaIbHBIX DJICMECHTOB OK-01, OK-02,
Tema 2.2. Copepxanue yueOHOro Marepuasa 4 OK-04

3 O6pasoBaTeNbHAsT OPraHU3AIMS BIPABE CAMOCTOSTENBHO ONPEIENATh MOCIEA0BATENBHOCTD U3YUEHHUs PA3JIETIOB M TEM, BXOISIIMX B HUX, & TAKKE MEPEPACTIPEIENATH KOJTUUECTBO
YacoB JJISI OCBOGHHs OOYyYalOIIMMHCS Y4eOHOro MarepHuaia, C yd4eTOM JIOTHKM (OPMHPOBAHHUS INPEAMETHBIX Pe3YJbTaToB, OOMMX M NPO(EcCHOHATIBHBIX KOMIIETECHIIHH,
MEXXIPEIMETHBIX CBSI3€H C IPYTrMMH JUCHUIIIMHAMH 00111e00pa3oBaTesIbHOTO U 001IenpohecCHOHATIBHOTO IIMKIIOB yuebHoro miana OIl.
* Yacel 1abopaTopHbIX paboT U MPAKTUYECKUX 3AHSATHI yUITEHbI B COJEPKAHUH YUEOHOTO MaTEpHAa U BXOIAT B OOIIEE KOIMYECTBO YACOB 110 TEME.
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buosornuecku
Ba)KHBIE XUMHUYECKUE
COEIMHEHUS

benku. CoctaB u crpoeHue 6e1K0B. AMMHOKHUCIOTBI — MOHOMEpHI OenikoB. HezameHumbie u
3aMEHMMbIE AMHHOKUCIIOTHI. AMHHOKUCIIOTHBIM COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOH
MOJICKYJIbl (TI€pBUYHAs, BTOPUYHAS, TPETUUHAS M YETBEPTUYHAS CTPYKTYpa). XUMHUECKUE
cBorictBa OenkoB. buosorumdeckue ¢yHkuun OenkoB. DepMeHTHI — OHOJOTHYECKHE
katanmzaropel. CtpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CyOCTpaTHas CHenu(UIHOCTb.
Kodepmentsl. Buramunsl. OTinnuns pepMEHTOB OT HEOPraHUYECKUX KaTaIu3aTopoB.
VYrieBonabl: MOHOCaxapuabl (TJIHOKO03a, prubo3a U JAe30Kcupru003a), Aucaxapuibl (caxaposa,
JAKTO3a) M Iojucaxapuibl (Kpaxmal, TJIMKOreH, Lesrono3a). buosnornyeckue ¢QyHKIMU
yraeBofoB. Jlumuael:  Tpuriamuepunsl, Qocdomumuasl, crepounsl.  [uupoduibHO-
rusipooOHbIe cBocTBa. buonornueckue GpyHkiun aunuaos. CpaBHEHUE yIiIeBOAOB, OEIKOB
Y JIMIIMJ0B KaK UCTOYHUKOB dHepruu. Hyknennoseie kucnorsl: JJHK n PHK. Hyxieoruasr —
MOHOMEpHBI HyKJIenHOBbIX KucinoT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkuuu PHK.
AT®: ctpoenne 1 QpyHKIHH

JIabopaTopHbie 3aHsTHs (Ha BEIOOP MPeroIaBaTess)

Ne 1 «Onpenenenne Buramuna C B IPOAYKTaX MATAHUS»

i «OnpeeneHne HaAIMYUs Kpaxmania B IPOAYKTaX MUTAHUS

nn «I'uapodunbHO-THIPOPOOHBIE CBOMCTBA JIMITUIOBY

w «/3ydeHre KaTalMTUYECKOW aKTHBHOCTH ()EPMEHTOB (HAa TpPHUMEpPE aMIia3bl WM
KaTajas3bl)»

Tema 2.3.
CrpykTypHO-
(GbyHKIMOHATBHAS
OpraHu3aIysl KIETOK

Cojneprkanne ydeOHOro Marepuana

[{utonorus — Hayka o kieTke. KnetouHas Teopust — mpuMep B3auMOACHCTBUS Uaeil 1 PakToB
B HayYHOM IMO3HAHUHU. METO bl U3yUEHHUSI KICTKH.

KneTtka kak menoctHasi xuBas cuctema. OOIue NMpU3HAKU KIETOK: 3aMKHYyTas Hapy)KHas
MeMmOpaHa, monekyibsl JIHK kak renernueckuii anmapar, cucteMa cuHTe3a Oenka.

Tumel KIETOK: JyKapuoTHYeckas U mpokapuornueckas. (OCOOEHHOCTH CTPOCHHS
MpoKapuoTUYecKor KieTku. KietouHas crenka Oaktepuil. CTpoeHHE >YKapUOTHYECKON
kJeTKd. OCHOBHBIC OTJIMYHUSI PACTUTEIBHOM, )KUBOTHOM M TpUOHON Ki1eTku. [ToBepXHOCTHBIE
CTPYKTYpBhI KJIETOK— KJIETOYHAas CTeHKa, TJHUKOKIMKC, uX GyHkmuu. [lmasmatudeckas
MeMOpaHa, €€ CBONCTBA M (PYHKIIHH.

[Mutommazma u ee opranHounabl. OmgHOMemOpaHHble opraHouabl kietku: OIIC, ammapar
['onpmku, nu3ocombl. [1onyaBTOHOMHBIE OPraHOUJIBI KJIETKHW: MUTOXOHJPHUH, IUIACTUIBI.
[IpoucxoxaeHrne MUTOXOHAPUN W Tutactuia. Bunmbl mmactun. HemeMOpaHHBIE OpraHOUIBI
KIETKUA: PUOOCOMBI, KJIETOYHBIA WEHTP, UEHTPUONHU, PECHUYKH, KIYTUKUA. DOYHKIHNH
OPraHOMJIOB KJIETKU. BKiItoueHus.
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SAnpo — perynsatopHslid HeHTp KieTku. CTpoeHue sizipa: sjaepHas 000JI0uKa, Kapuoriazma,
XpOMAaTHH, SIPHIIIKO. XpOMOCOMBI. TpaHCIIOPT BEUIECTB B KJIETKE

JlaGopaTopHble 3aHsATHs (Ha BBIOOP MPEIO1aBaTelis)

Ne 2 «Ctpoenue kiaeTku (pacTeHUs, )KMUBOTHbIE, TPUObI) U KJIETOYHBIC BKJIIOUEHUS (Kpaxmal,
KapOTHUHOM/IbI, XJIOPOILJIACThI, XPOMOTLIACTHI )

win «M3ydyeHne CTpoeHHs KJIETOK PacTeHUM, KUBOTHBIX U OAKTepUi MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKPOTMpENapaTax U UX OMUCaHUE

win «IIponunaemocts MeMOpaHsbl (IJ1a3MOJIN3, ACTIIIA3MOJIN3 )»

Pa3gen 3. ZKuzHeaeaTeJbHOCTDL KJIETKU

Tema 3.1.
OO0OMeH BelecTB
Y TIPEBPAILICHUE

SHEPTUU

B KJIETKE

Copepxanue yueOHOro MaTepuasa

OOmeH BeniecTB, WK METa00JIN3M. ACCUMIIALNS (TJIACTUYECKUA OOMEH) U TUCCUMMIISLINS
(9HepreTuueckuii 0OMEH) — JIB€ CTOPOHBI €IUHOrO Ipolecca MeradonausMa. Poib 3aKoHOB
COXpaHCHHS BEIIECTBA M DHEPrUU B NOHUMAHHMU MeTabonm3ma. Turbl oOMEHa BEIIECTB:
aBTOTpOGHBIH U TerepoTpodHbIii. Poas hepMeHTOB B OOMEHE BEIIECTB W INPEBPANICHUU
sHepruu B kietke. PorocuHte3. CBeroBas u TemHOBas (a3pl (orocunreza. Peakiuu
dorocunTe3a. DPdekTuBHOCTH (HOTOCHHTE3a. 3HAUeHUE (POTOCUHTE3a AJIS KU3HHU Ha 3emiie.
Bnusinue ycioBuii cpeipl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUSI €r0 MPOIYKTHBHOCTU Y
KYJbTYpHBIX ~PAacTeHMH. XeMOCHHTe3. XEeMOCHUHTe3Upyrolue OakTepuu. 3HaYeHHE
XeMOCHHTe3a JIJIsl )KU3HU Ha 3eMIIe.

OHepreTuyecknii oOMeH B KieTke. PaciienyieHre BemecTs, BbIACICHHE U aKKyMYJIMpPOBaHUE
DHEPTUU B KIIETKE. DTalbl dHEPreTHUecKkoro ooMeHa. [ nmkonms. BpokeHue u ero BHIBL
Kucnoponnoe okuciaeHue, wim kieToyHoe abixaHue. OxucnutenbHoe (ochopuarpoBaHue.
O heKTUBHOCTh YIHEPTETUIECKOTO 0OMEHa

Tema 3.2.
Bbuocunres Oenka

Copepxanuie yueOHOro MaTepuana

Peakiun matpuunHoro cuHre3a. ['enermueckas wunHpopmanus u JIHK. Peanuzanus
reHeTHUYecKoil nHpopMaluu B KieTke. ['eHeTnueckuit Koa u ero cBoiicra. TpaHckpunuus —
marpuunblii  cuHTe3 PHK. Tpancmsiuus — OuocuHTe3 Oenka. OTanbl TPaHCIALMM.
KonupoBanue aMuHOKUCIOT. Posib pubocoM B GMocuHTE3€e Oerka

HpaKTI/ILIeCKOC 3aHATUC

No 2 «Pemenue 3a1a4 Ha onpeAesieHue MOCIEA0BATEIbHOCTH HYKIEOTHIOBY

Tema 3.3.
Bupycet

Cogepxannie yueOHOT0 MaTepuaa

Hexnerounsie ¢popMmbl xku3Hu — Bupychl. ctopust otkpeitus BupycoB (/1. U. MBanoBcKkuit).
OcoOeHHOCTH CTPOSHMSI M )KM3HEHHOTO IMKJIa BUpycoB. bakrepuodaru. bonesnu pacteHui,

OK-01, OK-02,
OK-04
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YKMBOTHBIX M 4€JIOBEKa, BbI3bIBaEMbIC BUpycamMH. Bupyc ummyHonedunura yeaoseka (BUY)
— Bo30Oyautens CITN 1a. IlpodunakTrka pacnpocTpaHeHUs BUPYCHBIX 3a00JICBaHUI

Pasznen 4. Pa3dMHOKeHHE U HHANBUAYAJIBbHOC PAa3BUTHE OPraHU3MOB

Tema 4.1.
JKU3HEeHHEBIN UK
KJIETKHU

Conepkanue yueOHOro MaTepraia

Kierounslii 1MKI, WIW JKU3HEHHBIM LMK KiIeTku. MHTepdasza m mwmrtos. Ilporeccsi,
npoTekaromue B nHTepdasze. Perummkanus — peakuus marpuunoro cuaresa JJHK. Ctpoenune
XpPOMOCOM. XPOMOCOMHBIN HA0Op — KapuOTHUN. [[UTIJIOMIHBIN U TalIOWIHBI XPOMOCOMHBIE
Habopel. XpomaTtuabl. lluTosmornueckue OCHOBBI Pa3MHOXKEHUS W HMHAUBUIYAIBHOTO
pa3BUTHUsA Opranu3mMoB. Jlenenue kinetku —muto3. Craauu muto3a. [Iponeccsl, npoucxoasume
Ha pa3HBIX CTaauAX MHUTO3a. buomormueckuii cmbicin muto3a. IIporpammupyemasi rudesns
KJIETKH - alionTo3

Tema 4.2.
®dopMbI pa3MHOKEHUS
OpPTraHU3MOB

Conepkanue yueOHOro maTepuasa

@DopMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe U nojoBoe. Buasl 6ecrnosaoro pa3MHOXKEHUS:
JieJIeHUE HAJBOE U MIOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHUE, BETETATUBHOE
pa3MHOKeHUe. MICKycCTBEHHOE KIIOHUPOBAaHNE OPTaHU3MOB, €r0 3HaYCHHE Ul CEIECKIUH.
[TosoBoE pa3mMHOKeHUE, ero oTauuust oT Oecrnonoro. Meio3. Craguu Mmeiosa. [Ipouecchl,
Ipoucxoisiue Ha craausx Menosa. lloBemenme xpomocom B Menosze. Kpoccunrosep.
buonoruueckuii cMbICi U 3HaUeHHE Melo3a. ['Tamerorenes — npouecc o0pa3oBaHUsI OJIOBBIX
KJIETOK y KUBOTHBIX. [lo/0BBIE JKene3bl: CEMEHHUKU U siMuHUKU. OOpa3oBaHKue U pa3BUTHE
IOJIOBBIX KIETOK — TraMeT (CIepMaro30uf, SHLEKIeTKa) — CIIEPMATOreHe3 U OOIEHE3.
OcoOeHHOCTHU CTPOEHUS SIMLIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. IlapTeHorenes

Tema 4.3.
WNunuBunyanpHOE
pa3BUTHE OPraHU3MOB

Cojneprkanne yueOHOro Marepuana

NunuBunyansHOE pa3BuTHe (OHTOreHE3). OMOPHOHAILHOE pa3BUTHE (IMOpUOTEHE3). DTarmbl
SMOpPHOHANILHOTO PAa3BUTHA Yy TMO3BOHOYHBIX JKMBOTHBIX: JIPOOJIEHHE, TacCTPYJISIIHS,
oprarorere3. [locToMOprHoOHAIEHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PAa3BHUTHSL:
npsiMoe, Hempsimoe (MTMYMHOYHOE). BrusHue cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIOCOOHBIE BBI3BIBATH BPOXKACHHBIE ypojacTBa. PocT u pasButue pacteHuil. OHTOreHe3
I[BETKOBOT'O PACTEHUS: JIBOWHOE OTUIOAOTBOPEHUE, CTPOCHHE CEMEHH, CTANH PA3BUTHS

IIpakTHueckoe 3aHsTHE

No 4 «Madexuronnbie 3a00JI€BaHUS U SMTUIAEMUN B HCTOPUH YeTIOBEYECTBA. BakiinHanus Kak
npodunakTuka HHGOEKIMOHHBIX 3a00JIeBaHUID)

OK-01, OK-02,
OK-04

Pa3nes 5. HacsieicTBeHHOCTH U M3MEHYMBOCTh OPraHU3MOB

10

Tema 5.1.

\ Cogepxannie yueOHOro MaTepuaa

OK-01, OK-02,
OK-04
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3aKOHOMEPHOCTH
HacJe0BaHHs

[Tpenmer u 3amaun T€HETUKU. Poib HUTOIOrMU M SMOPUOJIOTMH B CTAHOBJIEHUH I'€HETUKH.
Bxkiag poccuiickux M 3apyOeKHBIX Y4Y€HBIX B Pa3BUTHE T€HETHKH. METOlbl TI'€HETHKHU
(ruOpuaONOrNYeCcKuil, LUTOr€HETUUYECKUH, MOJEKYJIApHO-TeHeTuUecKuil). OCHOBHBIE
reHeTUYecKue MOHATH. [ 'eHeTnyeckasi CHMBOJIMKA, UCIIOJIb3yEeMasi B CXEeMaX CKPEIMBAHUH.
3aKOHOMEPHOCTH HACJICIOBAHMSI IPU3HAKOB, ycTaHOBIICHHBIE | . Menaenem. MoHoruOpuiHoe
CKpelMBaHHE. 3aKkOH eAuHooOpa3us rubpugoB neporo mnokojeHus. IlpaBuio
JOMMHHUpOBaHMsI. 3aKOH paclleIuleHus npusHakoB. ['mmoreza umcrorsl ramer. [lonHoe u
HEMOJIHOe  JOMUHHMpoBaHue. JlurubpuaHoe  CKpeuMBaHHe. 3aKOH  HE3aBUCHMOTO
HACNIeIOBaHU TpHU3HAKOB. LluTOreHeTMyeckne OCHOBBI TUTMOPUAHOTO CKPEUIMBAHMUA.
Ananuzupyroliee ckpeliyBaHue. Vcronp3oBaHME aHAIM3HUPYIOLIETO CKpPEIIMBAaHUS IS
OTIpeIeNICHHUs] TEHOTUIIA 0COOH

HpaKTqucxoe 3aHATUC

No 5 Pemenue 3amad Ha OIpeEreHHUE BEPOSTHOCTH BO3HUKHOBEHHSI HACIEICTBEHHBIX
MPU3HAKOB MPU MOHO-, TU-, TOTUTUOPUTHOM U aHATH3UPYIOLIEM CKPEIIMBAHUH, COCTABICHHE
TCHOTUITMYCCKUX CXCM CKPCIIMBAHUWA

Tema 5.2.
CuemieHHoe
HacJIeI0BaHUE
MIPU3HAKOB

Cogepxanue yueOHOro Marepuasa

CueruieHHOE HaclieqoBaHue npusHakoB. Pabora T. Moprana 1o cueryieHHOMY Hacle0BaHUIO
reHoB. HapyiieHue ciuenyieHusi TeHOB B pe3yjIbTaTe KPOCCHHIOBEpa. XPOMOCOMHAs TEOPHUS
HaCJIEJCTBEHHOCTH. | eHeTHYeCKre KapThI.

['enetnka moma. XpoMOCOMHOE OIpEeaeNeHre Moja. AyTOCOMBI U TOJOBBIE XPOMOCOMBI.
I'omorameTHnle 1 TeTCpOraMEeTHBIC OPraHU3MBbI. HaCJ'IeI[OBaHI/Ie IMPHU3HAKOB, CHCILUICHHBIX C
10JIOM

[IpakTHueckoe 3aHsTHE

Ne 6 Pemenne 3aa4 Ha OIpCACIICHUEC BCPOATHOCTU BO3HUKHOBCHUSA HACIICACTBCHHBIX
IMPU3HAKOB IMIpU CHCINICHHOM HACJICAOBAaHWH, COCTABJICHHUEC T'CHOTHUIIMYCCKHUX CXEM
CKpCIIMBAaHUA

Tema 5.3.
3aKOHOMEPHOCTH
U3MEHUYUBOCTH

Cogepxanne yueOHOro MaTepuana

N3meHunBOCTh. BUbl HN3MEHUYMBOCTHU: HEHACIIEICTBEHHAS U HacleIcTBeHHas. Poib cpensl B
HEHACJIEICTBEHHON M3MEHYMBOCTH. XapaKTEepUCTHKA MOAM(PUKALMOHHOW H3MEHYHMBOCTH.
BaprannoHHbIN psin v BapuanmoHHas kpusasd. Hopma peaknuum npusnaka. KonnuectBeHHbIE
U KaueCTBEHHblE TMpPHU3HAKM M HX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHOM
U3MEHYHUBOCTH.

HacnenctBenHasi, WiaM TreHOTHNHWYECKas W3MEHYMBOCTb. KomMOWHATHBHAs M3MEHUMBOCTb.
Meiio3 ¥ 1oJIOBOM Mpoliecc — OCHOBA KOMOWHATUBHOM H3MEHYMBOCTH. MyTalmoHHas
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M3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa u
MPUYHHBI MyTaluid. MyTareHHbie pakTopbl. 3aKOH TOMOJIOTUYECKHX PSIOB B HACJICICTBEHHON
W3MEHYUBOCTH

H. 1. BaBunosa

HpaKTI/I‘IeCKOG 3aHATUC

Ne 7 Pemenue 3aa4 Ha OIpCACIICHHUE BEPOATHOCTU BO3HHUMKHOBCHHUA HACIICACTBCHHBIX
IMPU3HAKOB IIPU PA3JIMYHBIX THUIIAX B3aHMOH€ﬁCTBHH I'CHOB, COCTaBJICHUC T'CHOTHUIIMYCCKUX
CXEM CKpCIIMBaHUA

Tema 5.4.
I'eneruka yenoBeka

Conepkanue yueOHOro MaTepraia

I'enetuka uenoBeka. Kapuorun uyenoBeka. OCHOBHBIE METOJbl TE€HETHUKH YEJIOBEKA:
FE€HEAJOTHYECKUN, OJM3HEIOBBIM, ITUTOTEHETUYECKUM, OMOXMMUYECKHM, MOJIEKYJISIPHO-
reserndeckuii. CoBpeMEHHOE OIpe/eiIeHUEe TeHOTHUIA: MOJHONEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTHIIMUPOBaHKE, B TOM unciie ¢ nomoiunsto [11[P-ananu3a. HacnencrBennbie 3a0oeBanms
YeJIOBeKa: TeHHbIE OO0JIe3HW, OOJE3HH ¢ HACJIECICTBEHHOW IMPEApacIioIoKeHHOCTHIO,
XpoMocoMHBIe 00sie3Hn. CoMaTHYeCKMe M TeHepaTUBHbIE MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHuMnBl  340pOBOTO  OOpa3a JKW3HW, JUATHOCTHUKH, NPOPHIIAKTUKA U  JICUYSHUS
FEHETUYECKUX  OoJne3He.  MeIUKO-TeHEeTHYECKOe  KOHCYJbTHPOBAHHME.  3HAYCHHUE
MEIUIIMHCKOM TEHETHMKH B MPEIOTBPAIICHHMM W JICUEHWH TEHETHMYECKUX 3a00ieBaHUM
YyeJioBeKa

HpaKTI/IquKOC 3aHATUC

Ne 8 «CocrapieHne U aHAIN3 POOOCITIOBHBIX YCJIOBCKA»

Pa3znen 6. DBoJIOIMOH

Has OHoJIorud

Tema 6.1.
OBOIOIMOHHAS
Teopus
U €€ MECTO
B OHOIOTHH

Cogepxanne yueOHOro MaTrepuaa

[IpeanochbuUIKM BOBHUKHOBEHUS YBOJIIOIIMOHHOM TEOPUH. DBOJIOIIMOHHAS TEOPUSI U €€ MECTO B
Ouosnoruu. BnusHHE 5BOJIOIMOHHON TEOPUU HA PA3BUTHE OHMOJOTHMH M JAPYTUX HAyK.
CauzerenbcTBa 3BoIOIMH. [laneoHTONOrHUECKHE: 1TOCIIEIOBATEIBLHOCTD MOSBICHHS BUIOB B
MAJICOHTOJOTHYECKON JIETOMUCH, TepexoaHbie (Gopmbl. buoreorpaduyeckue: CXOACTBO U
paznuuue GayH u GJIop MATEPUKOB M OCTPOBOB. DMOPHUOIOTHIECKHE: CXOICTBA U PA3TUIHS
SMOpPHOHOB Pa3HBIX BHUJOB MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTHYHEIE,
aHAJOTUYHBIC, PYJAUMEHTAapHBIE OpraHbl, AaTaBU3MbL. MOJIEKYJIIPHO-OMOXUMUYECKHE:
CXOZICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0ONUYECKHX IMyTell y BceX
JKUBBIX OPTaHU3MOB.

OK-01, OK-02,
OK-04

18




OpomtonmonHas Tteopus Y. [lapsuna. Ilpennocwiiky BO3HHMKHOBEHHUS JapBHHMU3MA.
JIBIoKymme Ccuiibl 3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOUHOE pa3sMHOXKEHHUE IIpU
OTPaHUYEHHOCTH PECYpPCOB, HEOMpeaeiEHHas M3MEHUYMBOCTh, O0OphOa 3a CyIIeCTBOBAaHME,
€CTECTBEHHBIN 0TOOD)

Tema 6.2.
Mukpo3BOTIOLIHS

Conepkanue yueOHOro MaTepraia

Cunretndeckass Teopus 3Bosoruu (CTD) u e€ OCHOBHBIC MONOXKEHUS. MUKPOIBOIIONHUS.
[Tomymsius Kak eAMHAIIA BUA W SBOJTFOITHH.

JBuxyume cunbl ((akTopbl)3BOJIIOLNUMK BHIOB B Hpupoje. MyTalMOHHBIA Mpolecc H
KOMOMHATUBHAST W3MEHUYUBOCTH. llomyisimroHHBIE BOJMHBI W Jpeid reHoB. M3omsamus wu
murpanusi. EctectBeHHblli 0TOOp — HampaBistoumii  daktop sBomouuu. DopMel
€CTeCTBEHHOTO 0TOOpa. IIpucrmocoOIeHHOCT OpraHu3MOB KakK pe3yjbTaT 3BOJIOIHH.
[Tpumepsl mpucnocobieHuii y opranusmMoB. Apomopdo3bl U uAHOAAANTaUud. Bug u
BU000pazoBanue. Kpurepun Buma. OcHOBHBIC (POpPMBI BHI000pa30BaHus: Treorpaduyeckoe,
9KOJIOTHYECKOe

Tema 6.3.
MaxkposBontonus

Cojnepkanne yueOHOro Marepuana

MakposBomorus. Dopmbl  3BomOLMU:  (puUIeTHYECKas, IUBEPreHTHas, KOHBEpreHTHas,
napajuienapHasi. HeoOpaTuMoCTh 3BOJIIOLIMU

[TpakTrueckoe 3ansATUe (Ha BEIOOP MPENoJaBaTeNsl)

No 9 «CpaBHeHue BUI0B IO MOPGOIOTHIECKOMY KPUTEPUIOH
i «Onucanne MPUCIOCOOICHHOCTH OPraHu3Ma U €€ OTHOCUTEIHHOTO XapaKkTepay

Pa3nes 7. Bo3HUKHOBeHME M Pa3BUTHE KU3HH Ha 3emuie

Tema 7.1.
3apoxaeHue
Y Pa3BUTHE KU3HU

Cojneprkanne yueOHOro Marepuana

JloHay4yHbIe IPEICTaBICHHUS O 3apOXIACHUU XU3HU. HayyHble rumore3bl BOZHMKHOBEHUS
JKU3HHU Ha 3emiie: aOMOTeHe3 U TaHCIepMUs. XUMHUUeCKas IBOJIIOIUA. AOGUOTEHHBI CUHTE3
OPraHMYECKHUX BELIECTB W3 HEOPraHUYECKUX. OKCIEPUMEHTAIBHOE IOATBEPKICHHE
XUMHYECKON DBOJIIOIMK. HavanepHble 3Tambl OMoormdeckoil ssosrrormu. | mnoresa PHK-
mupa. dopmupoBaHre MeMOpPaHHBIX CTPYKTYp W BO3HMKHOBEHHE MpPOTOKIETKU. IlepBbie
KJIETKHM U UX 3BOMIOLMSA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPTaHU3MOB.

Pa3Buthe xu3Hu Ha 3emuie no spaM u nepuojam. Karapxei. Apxeiickas U NpoTepo30ncKas
opbl. [laneosoiickas spa U e€ mnepuojbl: KeMOpPUNCKUN, OPAOBUKCKHUM, CHITYpHIICKUM,
JIEBOHCKMM, KAMEHHOYTOJIbHBIN, IepMCKHUi. Me3030iicKas opa U €€ NEepUObl: TPUACOBBIM,
IOpCcKuii, MenmoBoW. KaitHo3o0Mckass 3pa W €€ mepuoibl: MaJeOreHOBBIM, HEOTCHOBBIN,
AQHTPOIIOI€HOBBIM.

Tema 7.2.

Coneprkanne yaeOHOro MaTepuaa

OK-01, OK-02,
OK-04

19




Cucrema

OpPraHu4YCCKOro Mupa.

Cucrema OpPraHn4eCKOro Mupa KakK OTpPa)XCHUC SBOJIIOLHH. OCHOBHBIC CHCTEMATHUUYCCKHE
T'pyIIIibl OPraHru3MoOB. XapaKTepI/ICTI/IKa KiimMaTa U IreOJIOTHYCCKHUX ITPOLECCOB. OCHOBHBIE

[Ipoucxoxnenue ATaIlbl 3BOJIIOIMY PACTUTENLHOTO U )KUBOTHOTO MHpa. ApoMOp(03bl Y pacTeHH 1 )KUBOTHBIX.
YeJoBeKa — [NosiBnenue, pacuBeT ¥ BBIMUPAHHUE TPYIIII KHUBBIX OPraHU3MOB.
aHTPOIIOTEHE3 OBomonys  4eJoBeKa. AHTPONOJOTHS Kak Hayka. Pa3BuTHe mpeacTaBiIeHUN O
IPOUCXOKIACHUHM 4YeloBeKa. MeToxpl HM3ydeHHst aHTpororeHe3a. CXOICTBA W PazIHUHs
YeJoBeKa W JKUBOTHBIX. CHCTEMaTHYeCKOe IIOJIOKEHHE 4YenoBeKa. JIBWKymiue CHiibl
(daxTopsr) anTpomorenesa. HacnmencTBeHHass W3MEHYMBOCTH W €CTECTBEHHBIH OTOOP.
OO0uecTBeHHBIN 00pa3 KHU3HHU, U3TOTOBICHUE OPYIUI TPYAa, MBIIIICHHE, PEYb
Tema 7.3. Cogepxanue yueOHOro MaTrepuasa

OCHOBHBIE CTaIUU
JBOJIFOLIMY YET0BEKA

OcHOBHBIE CTaguu KW BCTBHU DOBOJIOIHWHU YCJIOBCKA: aBCTPAJIONUTCKH, YenoBek yMGHBIﬁ,
YenoBek mpsiMoxosniuii, UenoBek HeaHAepTanbckuii, UenoBek pazyMHBIH COBPEMEHHOTO
tuna. Haxonku nckonaembIx OCTaHKOB, BpeMs CYILIECTBOBAHMsI, 00JacTh paclpoOCTpaHEHUS,
00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

Yenoseueckne pacbl. OCHOBHBIE OONBIIME pachl: €BpoINeouHas (€Bpasuiickas), HEerpo-
aBcTpajoujHasi (dKBaTOpHalibHAasl), MOHTOJIOMAHAA (a3uaTcKO-aMepHKaHcKas). UYepTsl
IPUCTIOCOOJIEHHOCTH IMPEJICTAaBUTENIEH YEIOBEYECKUX pac K YCJIOBHUSIM CYILIECTBOBAHMSL.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

[TpakTuyeckoe 3aHsTre (Ha BBIOOP MPEIOaaBaTelis)

Ne 10 «Bpems u myTu paccesieHus 4e0BeKa 10 MIaHETe»
i «IIprcrnoco0aeHHOCTh YeoBeKa K pa3HbIM yCIOBUSAM cpebl. BiusiHue reorpaduyeckoit
cpezbl Ha MOpGOJIOTHIO U (PU3HMOJIOTHIO YETOBEKay

Paznen 8. Opranu3Mbl H OKpY’KaKIas cpeaa

Tema &.1.

\ Copepxanue yueOHOro MaTepuaa

OK-01, OK-02,
OK-04, OK-07
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Okonorus
Kak Hayka. Cpenbl

DKoorus Kak Hayka. 3alady U pas3zeibl SKOJOrud. MeToabl SKOJIOIrHYECKUX UCCIIET0BaHHUMN.
DKOJIOrHYecKkoe MHPOBO33PEHUE COBPEMEHHOro yenoBeka. Cpenbl OOMTaHUS OpraHU3MOB:

KHU3HU. BOJIHAsI, HA3€MHO-BO3TyIITHAS, [IOYBEHHAs!, BHY TPUOPTaHU3MEHHAas1. DKOJIOTHIECKUE (DaKTOPHI.
DKOJIOTHYEeCKHE Knaccudukanus skonornyeckux GakTopoB: aOMOTHYECKHE, OMOTUYECKUE U AaHTPOIIOT€HHBIE.
baxTops JeiicTBue SKOIOTMYECKUX (PAKTOPOB Ha OpraHu3Mbl.AOMOTHYECKHE (DAKTOPBI: CBET,
Temreparypa, BiaxHocTb. DotomepuoausMm. I[IpucnocoOnreHus opraHU3MOB K JEHCTBUIO
abuornuecknx (akropoB. buonormueckue putmbl. buotnueckme QaxTopsl. Bumibl
OMOTHYECKUX B3aUMOJICHCTBUI: KOHKYpPEHIUS, XUIIHU4YecTBO. [lapasuTusm, myTyaiusm,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HaXJIEOHMYECTBO), aMEHCAJIM3M, HEUTpau3M. 3HAUYCHHE
OMOTHYECKUX B3aUMOACHCTBUIA AJIs CYLIECTBOBAHUS OPTaHU3MOB B MTPUPOIHBIX COOOIIECTBAX
Tewma 8.2. CopepxaHue yueOHOro Mareprasa 2
DKoJI0oruyeckue DKOJIOTUYECKHE XapaKTEepPUCTUKH momyasauud. OCHOBHBIE T[OKa3aTedd  MOIMYJISILIUU:
XapaKTepUCTUKU YHCJICHHOCTh, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
MOMYJISIUU YHCICHHOCTH MOMYJISIIMY U €€ PeryJsiius
[TpakTHYECKOE 3aHSITHE 1
No 11 «Ilojicu€Tt mI0THOCTY MONYJISIHUN pa3HbIX BUJOB PACTCHUIN»
Pa3nen 9. Coo0uiecTBa M DKOJIOrH4eCKHe CHCTEMBI 10 OK-01, OK-02,
Tema 9.1. Conepxanue yueOHOro MaTeprasia 2 OK-04, OK-07
CooOuiectBa Coo0611ecTBO Oprannu3mMoB — O0noreHo3. CTPYKTYphl OMOIIEH03a: BUI0Bast, TPOCTPAHCTBEHHAS, IIK 1.1
OpraHU3MOB, Tpouueckas (nuimesas). Buasl-goMuHaHThl. CBSI3U B OUOIIEHO3E.
9KOCHUCTEMBI Okosnoruyeckue cucrteMsl (3kocucreMsbl). llonstne 00 »sKocucTeMe U OHMOreolEHO3E.
@OyHKUMOHANbHbIE KOMIIOHEHTBl 3KOCHCTEMBI: MPOAYLEHTbI, KOHCYMEHTHI, PEIYyLEHTHI.
KpyroBopot BemecTB u MOTOK 3HEPTUU B 3KocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. IlumeBbie nenu u cetu. OCHOBHBIE IOKa3aTeNU 3KOCHCTEMBI: OHoMacca,
OPOAYKIMS. DKOJIOTUYECKUE MUPAMUJBL: MPOTYKIUU, YUCICHHOCTH, OuoMacchl. CBolicTBa
HKOCHUCTEM: YCTOMUMBOCTh, cCaMoperyJisinus, pazsutue. Cykueccus
Tema 9.2. Cojnepkanne yaeOHOro Matepuana 2
IIpupoausie ITpuponHblE HKOCHCTEMBI. OJKOCHUCTEMBI peK M 03€p. OKOCUCTEMA XBOWHOTO WIH
HKOCHCTEMBI HIMPOKOJIMCTBEHHOTO jeca. AHTpPOIIOTE€HHBbIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI.
VYpboskocucrembl. buonorndeckoe W XO3SHCTBEHHOE 3HAUYEHHE arpodKOCHCTEM U
ypboskocucteM. buopasznoobpasme kak (akTop yctoWumBocTH sKOocucTeM. CoxpaHeHHe
OMOJIOTHYECKOro pa3HooOpa3us Ha 3emiie
Tewma 9.3. CopepxaHre y4eOHOro Marepraa 2
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buocdepa —
riio0aapHas
JKOCUCTEMA 3eMIU

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panutsl, coctaB u cTpykrypa 6uocdepst. Kusoe
BemecTBO M ero ¢yHkuuu. OcobeHHOCTH Ouocdepbl Kak Ti100aTbHOH IKOCHUCTEMBI.
JluHamMuyeckoe paBHOBecHMe W oOOpaTHas CBsi3b B Ouocdepe. KpyroBopoTsl BemiectB u
OMOTeOXMMHYECKHE IHMKJIBl d3JeMEHTOB (yriaepoja, aszora). 30HAIBHOCTH Ouochepsl.
OcHOBHBIEC OMOMBI CYIIN

Tema 9.4. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COlePKaHMe (CoAepKAHNE MPUKJIATHOTO MOTYJIA)
Bnusnue UYenoseyectBo B Omochepe 3emin. AHTpomoOreHHbsle n3MeHeHust B 6nocgepe. ['mobdanbHbIe
aHTPOIIOT€HHBIX sKosiornyeckue mpodaemsl. CocylecTBOBaHUE NPUPOAbI M uenoBedecTBa. CoxpaHeHHE
¢dakxTopoB Ha O0uopasHooOpa3uss KaKk OCHOBa ycTOWuumBOCcTH Ouocdeprl. OcCHOBa pPalMOHAIHLHOTO
ouochepy yIpaBJIeHUs IPUPOJHBIMHU PECYPCAMHU U UX UCIOJIb30BaHue. JlocTHxKeHNs: OMOIOrUU U OXpaHa
PUPOIBI
[TpakTuyeckoe 3aHsTHe (Ha BBIOOP MpenoaaBaTelis)
Ne 12 «OTxoas! IpOU3BOACTBA»
WK «DKOJOIMYECKUE aCIeKThl IPOPECCHOHATBHOMN NesTETbHOCTI
wn «IIpodunakrruka npodeccnoHaIbHBIX 3a00JICBAaHUN
win «BiusiHMe TPON3BOICTBEHHBIX ()aKTOPOB HA OPraHU3M YeJIOBEKa»
Tema 9.5. IIpodeccHoHaTLHO OPHEHTHPOBAHHOE cojiep:KaHue (coepKaHne NPUKJIATHOT0 MOTYJIs1)
Bnusanue conuanbHo- | 310poBbe U ero cocrapisironiie. MakTopsl, MOJOKHUTEIFHO U OTPUIIATENIFHO BIUSIOIINE HA
IKOJIOTHIECKUX opraHu3M 4yenoBeka. I[IpoOneMa TEXHOTEHHBIX BO3JEHCTBHI Ha 3]I0pPOBbE UEIOBEKA

(bakTOpoB Ha
3/I0POBBE YETIOBEKA

(37IeKTpOMAarHuTHbIE TMOJIs, OBITOBAs XMMHS, H30BITOYHBIE IIyMBbl, pagvalus W T.IL.).
ApnanTanysi opraHM3sMa 4ejgoBeka K (¢akropaM OKpykaroueil cpenbl. IIpuHUuIBI
dopmupoBaHus 310poBbecOeperaroniero nopeaeHus. Puzndeckas akTUBHOCTh U 3/I0POBbE.
broxuMmuueckue aceKkThl pallMOHAIBHOTO TUTAHUS

JlaGopaTopHblie 3aHITHS

Neo 3 «YMcTBeHHAst pabOTOCTIOCOOHOCTEY

i «BnusHue abnotudeckux (pakTopoB Ha UeIOBeKa» (B Kaue€CTBE TPUITEPOB, CHIKAIOIIUX
paboToCOCOOHOCTh,  WCIONB30BATh  YCIOBHS  OCYIIECTBICHHS  MPO(decCHOHAIBHOM
JeSITEIbHOCTH: IIIyM, TeMIieparypa, Gu3nuueckas Harpy3Ka u T.11.)

Pa3nen 10. Ceseknusi OpraHu3MoB, OCHOBBI OMOTEXHOJIOTHHI

Tema 10.1.
Cenexims
KaK HayKa W TpoIiecce

Conepxanue yueOHOro MaTeprasia

Cenekuusi KaKk Hayka U MpoLEcC. 3apOKICHUE CENeKIUU U JaoMmecTukanusa. Yuyenue H. U.
BaBmiioBa o meHTpax MHOroo0Opasus M MPOUCXOXKJIEHHUS KyIbTypHBIX pacTeHuid. LIeHTpsI
MPOUCXOXKACHUA JOMAIIHHUX »XWBOTHBIX. COpT, mopoJa, MTaMM. COBpeMeHHLIe METOAbBI

OK-01, OK-02,
OK-04, OK-07
IIK 1.1
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CEJIEKLIHH. MaccoBslit
U UHAWBUIYaIbHBIM OTOOpPHI B CEJIEKLMU pacTeHUH M >KUBOTHBIX. OLEHKAa 3KCTepbepa.
bnuskoponcTBeHHOe ckpemnBaHue — MHOpUIUHT. Yucrass auHus. CKpeUMBaHUE YUCTBIX
auHui. T'ereposuc, umm rubpuHas cuwia. HepoicTBeHHOe CKpellMBaHHWE — ayTOPUIMHI.
Otnanénnas rubpugmzanus u e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 M IOJIy4YeHUe
HOJIMIUIONAOB. JIOCTHKEHHS CEeIEKIUMU PACTCHUM, )KUBOTHBIX 1 MUKPOOPraHU3MOB

Tema 10.2.
OCHOBBI
OUOTEXHOJIOTUHA

buotexHonoruss Kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepusl. Tambl CO3AaHUS
pexomOunantHoi JIHK u Tpancrennsix opranu3MoB. Kierounas wHxeHepus. Kierodnsie
KYJBTYPBI. MukpokiioHaIbHOE pa3MHOXKEHUE pacTeHui. Kionuposanue
BBICOKOIIPOYKTHUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHW3MOB. DKOJOTMYECKHE U ITUUYECKUE
poOsieMbl. MO — reHeTH4ecKki MOAU(UITMPOBAHHBIC OPTAHH3MBI

Tema 10.3.
buorexHonoruun
B JKU3HH | Npodeccuu

IIpodeccHnoHATLHO OPHEHTHPOBAHHOE CoIep:KaHue (COTepKAHNe IPUKJIATHOTO MOTYJIsI)

OCHOBHBIE HaNpaBJICHUSI COBPEMEHHOW OMOTEXHOJIOTHH B TPOPECCUOHATIBHOM IEATEIIEHOCTH
yesoBeka. MeTo il 6MoTexXHOI0rMH. OOBEKTHl OMOTEXHOIOTUU. DTHKA OMOTEXHOJIOIMYECKUX
U TEHETUYECKUX »JKcnepuMeHToB. [IpaBuna mnoucka M aHauu3a OHMO3KOJIOTMYECKOU
uHpopmanuu

U3 pa3IMYHBIX MCTOYHMKOB (HayyHas M y4yeOHO-HayuyHas JINTEpaTypa, CPeACTBAa MacCOBOM
uHpopmauuu, cetb IHTEpHET U Apyrue)

[IpakTHueckoe 3aHsTHE

Ne 13 Keiicol Ha aHanu3 UH(GOPMAIIMKU O HAYYHBIX JOCTHXKEHUSX B OOJIACTH T€HETUYECKUX
TEXHOJIOTH, KJIETOYHON MH)XKEHEPUH, TTUIIEBBIX OMOTEXHOJIOTHH.

Ne 14 3ammra keiica: mpeAcTaBleHUE pPe3yJbTATOB pEIICHUS KEWCOB (BBICTYIICHUE C
MIPE3CHTAIINEH )

Pa3pen 11. Pemienne k

eiicoB B 00J1aCTH OHOTEXHOJIOTHI °

Tema 11.1.1.
buorexnonorun
B IIPOMBILUIEHHOCTH

IlpodeccuoHaILHO OPHEHTHPOBAHHOE COepPKaHue (CoepKAHUE MPUKJIATHOTO MOIYJIsI)

Pa3BuTHe MpOMBIIITIEHHOW OMOTEXHOJIOTUH U €€ NMPUMEHEHHUE B KHU3HM YellOBeKa, MOUCK U
aHau3 MHPOPMALMU U3 Pa3IMYHBIX HCTOYHUKOB (HayuyHas U yuyeOHO-Hay4dHas JUTepaTypa,
CpeZcTBa MaccoBoi MHpOpMaLUK, ceTh IHTEepHET U ApyTrue)

HpaKTI/ILIeCKI/Ie 3aHATUA

Ne 15 Keiicol Ha aHanmu3 nHGOpPMALIUY O Pa3BUTUHU IPOMBIIIJICHHON OMOTEXHOIOT U (TI0 MUHH-

rpyIIaMm).

OK-01, OK-02,
OK-04, OK-07
IIK 1.1

® OGpasoBarenbHas OPraHU3aLKs CAMOCTOATENBHO ONPEENAET COAEPIKAHME PA3/IENa, BEIOUPas OlHy U3 mpeyioxkenHbix Tem 11.1.1 -11.1.3.
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Ne 16 3ammra Keiica: mpeAcCTaBIeHUE PE3YyIbTATOB PEIICHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTALINEH )

Tema 11.1.2. IIpodreccnoHaIbHO OPHEHTHPOBAHHOE COJIeP:KaHMe (coAepKaHue NPUKJIAJHOTI0 MOAYJIA) 6
CounanpHo- OTHUYECKUE aCIEKThl Pa3BUTHS OMOTEXHOJIOTHIM U MPUMEHEHUE UX B JKU3HU YEJIOBEKa, MOUCK
OTUYCCKUE aCIEKThl | y aHaIU3 MH(POPMAIIUK U3 Pa3IMYHBIX HCTOYHUKOB (Hay4YHas U yueOHO-Hay4YHas JUTEparypa,
OHoTeXHOMOT il CpelcTBa MaccoBoi HH(pOpManuH, ceTb HTepHET U ApyTHe)
IIpakTHuecKkue 3aHATHS 4
Ne 15 Keiicel Ha ananu3 uHdopMaIuu 00 STUYECKUX acleKTaX pa3BUTHS OMOTEXHOJIOTHH (110
MUHU-TPYIIIaM).
Ne 16 3ammra keiica: mpeicTaBieHUE PE3yJbTATOB pEIICHUS KEWCOB (BBICTYIUICHUE C
MIPE3CHTAILINECH )
Tema 11.1.3. IIpodeccnonaibHO OPUEHTHPOBAHHOE COIePKAHMeE (COlep:KaHue TPUKJIATHOT0 MOIYJIs1) 6
buorexnonoruu Pa3Butne OuOTEXHOJNIOTMH C€ NPUMEHEHHEM TEXHMUYECKUX CcHCTeM (OMOMHXKEHepus,
U TEXHUYECKHUE OouounHpopmaTtuka, OMOHMKA) W WX TPUMEHEHUE B KM3HU YEIOBEKa, MOHUCK M aHalu3
CUCTEMBbI UH(POPMALIUU U3 Pa3IMYHBIX ICTOYHUKOB (Hay4YHAasl M y4eOHO-Hay4Has INTepaTypa, CpeIcTBa
MaccoBoi nHbopMaiuu, cetb HTepHET U Ipyrue)
IIpakTHyeCcKue 3aHATUS 4
No 15 Keiicel Ha aHanu3 wHOOpPMAIMU O Pa3BUTUU OWOTEXHOJOTHH C HPUMEHEHHUEM
TEXHUUYECKUX CHCTEM (110 MUHHU-TPYIIIIaM).
Ne 16 3ammra keiica: mpeAcTaBleHUE PE3yJbTATOB pEIICHUS KEWCOB (BBICTYIICHUE C
MIPE3CHTAIINEH )
IIpomeskyTouHasi arrectanus (JupdepeHIMPOBAHHBINA 3a4eT) 2
Bcero: 72
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3. YcaoBus peajim3zanuu NporpaMMbl 00111e00pa3oBaTeJbHO AU CIUTITHHbI
3.1. [lna peaqu3anMud NpPOrpamMmbl AMCUHMILIMHBI NPeIyCMOTPEHBI CJeAyHlue
crenuaJbHbIe OMeIeHUs :

Kabunet «buonoruny», ocHaneHHbIA 000pyA0BAaHUEM: CTOJI IGMOHCTPAIIMOHHBIN
(c pakoBUHOM, TMOJABOAKON W OTBEACHUEM BObl, CAHTEXHUKOMW, AJIEKTPUUYECKUMU
pO3ETKaMH, aBTOMaTaMU aBapUHOIO OTKJIKOYEHHUS TOKA), JJA0OPATOPHBIA OCTPOBHOM
cTON (IBYXCTOpOHHUH, c 3aIUTHBIM, XUMOCTOMKHM
U TEPMOCTOMKHM TOKPBITHEM, HAJCTOJBEM, C TOJCBETKOM U DBIECKTPUUECKUMHU
pO3eTKaMH, MOJBOJKON U OTBEIECHUEM BOJbI M CAHTEXHHUKOW), CTYyJ J1abOpaTOpHBIM
MTOBOPOTHBIN, PETYJIUPYEMBIH IO BBICOTE.
[IpumepHbI TepeyeHb TEMOHCTPAIIMOHHOTO U JIA0OPATOPHOT0 000PYI0BAHMUS.
JleMoHCTpallMOHHOE 000pYI0BaHUE U PUOOPHI:
— KOMIUIEKT BJIAXHBIX MPENAPATOB TEMOHCTPAIIMOHHBIN
— KOMIUIEKT TepOapueB MO CHUCTEMAaTHKE PACTEHUH C OINpeaeTUuTeIbHBIMU
KapTOYKamMu
— KOMIUIEKT KOJUIEKIIUH IEMOHCTPALIMOHHBIN
— 1U(POBON MUKPOCKOIT OMHOKYJIIPHBIN (C Kamepoi)
JlaGopatopHo-TexHOJOTHYeCKOe 000pyaoBaHue (1abopaTopHOe 000pyI0BaHMUE,
puOOPHI, HAOOPHI JJIs1 IKCIIEPUMEHTA, HHCTPYMEHTHI):

—  MOJCJH, MYJISDKU, allTUTUKAIAN

— KOMIUIEKT MOJICJICH-aNIIUKALIMA TEMOHCTPAIIMOHHBIN

— KOMIUIEKT aHATOMUYECKUX MOJEIIEH IEMOHCTPALlMOHHBIN

— Ha0Op MaJICOHTOJOTUYECKUX MYJISKEN

— KOMIUIEKT OOTaHMYECKUX MOJIeNIEN JEMOHCTPAlMOHHBIN

— KOMIUJIEKT 300JI0THYECKUX MOJAEIEH JEMOHCTPAIlMOHHBIN

— KOMIUIEKT MYJISKEW 1EMOHCTPALIMOHHBIN

— CKeJIeT YeJIoBeKa

— TOpC YenoBeKa pa30opHbIN

— KOMIUIEKT MOJeJIen

— KOMIJIEKT CKEJIETOB Pa3INYHBIX KJIACCOB KMBOTHBIX
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— TaOnuIBl penbedHbIe

— JIEMOHCTpAIIMOHHBIC yUeOHO-HATIISTHBIE TOCOOUS

— KOMIUIEKT TIOPTPETOB 151 opopMIIeHUS KaOnHEeTa

— JnabopaHTcKas 11 KaOuHeTa OMOJIOTUU U SKOJIOTUHU

— CTOJI C SIIUKAMH TSl XpaHESHU s/ TyMOOH

— Kpecio opucHoe

— CTOJI Ta0OPaTOPHBII MOCUHBIH

— CYIIWIbHAS TaHENb JJIS TTOCYIbI

— 1mKad a7 XxpaHeHus y4eOHbIX MocoOui

— 1mKkad A7 XpaHSHHS BIKHBIX MPENapaToB, 3aTUPAIOITUICS Ha KITIOY

— mKkad A1 XpaHeHHs JIabopaTOPHO MOCYIbI/TPUOOPOB

— J1a0OpaHTCKUM CTOJ

— CTyJ JIaDOpaTOpHBIN

— KOMIUIEKT epIlei sl MbIThs TaO0PaTOPHOM MOCY/IbI.
[IpumepHBIN MepeYeHb IEMOHCTPAIMOHHOTO H JIA0OpaTOPHOTO 000PYIOBAHUS HOCHUT
PEKOMEHIaTeIbHBIN XapaKTep.

3.2. HapopmanuoHHOe 0OecnedeHre peau3auu NPOrpaMmMbl

Jlns  peanuzanuu  mporpaMmbl  OMOIMOTEeUHBIH  GOHA — oOpa3oBaTEIbLHOM
OpraHu3allMi HMMEeT T[eYaTHble W/WIM  DJIEKTPOHHBIE  OOpa3oBaTelbHBIE U
WHPOpMAIIMOHHBIE  PECypChl,  PEKOMEHJOBAHHBIE  JJII  HUCIOJL30BaHUSA B
o0pasoBaTesbHOM Tpoliecce, He CTapIle MSATH JeT C MOMEHTA U3/IaHuUs.

PexomenmyeMble mneuyaTHbIE W3IaHUS IO pealu3aluyd 00IIeo0pa3oBaTeIbHON
JUCLUUIUIMHBI TMPEJICTABICHbl B METOJMYECKUX PEKOMEHAAMSAX M0 OpraHu3aluu
00yueHus.

3.2.1. PekoMeH/10BaHHAsI OCHOBHAS JIMTEpaTypa

1. KoucrantunoB B.M. buonorus pansa mnpodeccuid u croenuasbHOCTEN
TEXHUYECKOTO U eCTeCTBeHHOHay4YHoro npoduis. Uzn. «Akagemus», M. 2023.

2. Tlaceunuk B.B., Kamenckuii A.A., Py6moB A.M. u apyrue /lIlom pen.
[Taceunuka B.B. buonorus: yueonux ans 10-11 xin.. — M.: U3x. [Ipocsemenue, 2025.

3.2.2. D1eKTPOHHBbIE pecypchl
I.www. sbio. info (Bcst 6uonorus. CoBpemMeHHass OMOJIOTHS, CTaThbU, HOBOCTH,
OoubMoTeKa).
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2.www. window. edu. ru (EauHOoe OKHO OCTyma K 00pa30BaTEIbHBIM pecypcam
WuTepHeTra mo 61OI0THH).

3.www.5ballov. ru/test (TecT mist aOUTYpHUEHTOB 1O BCEMY IKOJILHOMY KYpPCY
OMOJIOTHH).

4. www. vspu. ac. ru/deold/bio/bio. htm (TemekoMMyHUKAITMOHHBIE BUKTOPUHBI
110 OMOJIOTUU —3KOJIOTUU Ha cepBepe BOPOHEIKCKOTO YHUBEPCUTETA).

S5.www. biology. ru (buonorus B OTkpbiTOM Koiuiemke. CallT comepKuT
AJIEKTPOHHBIN yueOHUK 1o 6uosoruu, On-line Tectsr).

6.www. informika. ru (OnekTpoHHBIH y4eOHUK, OOJIBIION CHHCOK HMHTEPHET-
pPECYPCOB).

7.www. nrc. edu. ru (buosornueckast kapTuHa mupa. Paznen KOMIbIOTEpHOTO
ydeOHMKa, pa3paboTaHHOTO B  MOCKOBCKOM  TOCYIJapCTBEHHOM  OTKPBITOM
YHUBEPCUTETE).

8.www. nature. ok. ru (Penkue u ucyeszaromnye *uUBoTHble Poccun — mpoekt
Dxonoruueckoro nenrpa MI'Y um. M. B. JIomoHocOBa).

9.www. kozlenkoa. narod. ru ([{ns TeX, KTO y4UTCS caM U YYUT JPYTUX; OYHO U
JTUCTAHITMOHHO, OMOJIOTUH, XUMHUH, IPYTUM MIPEAMETaM).

10.www. schoolcity. by (buonorus B Bonpocax u OTBETax).

11.www. bril2002. narod. ru (buonorus st mkonabHUKOB. KpaTkas, KoMIakTHas,
HO JIOCTaTOYHO MOApoOHas wuHpopManus 1o pazaenam: «OOmas OuoIoTHsSY,
«boTanukay, «3o00rusy», «YenoBek»).
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4. KoHTpPOJIb ¥ OlleHKA Pe3yJIbTATOB OCBOEHMsI 00111e00pa30oBaTeILHOM

JTUCIHHUILINHBI

KoHTpoib W oOleHKa pe3ylbTaToB OCBOCHHS 0011e00pa3oBaTeNbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThI, HAIIPABJICHHLIC

Ha ¢opMUpOBaHHE OOMUX U MPO(ecCHOHANBHBIX KOMIIETEHIIMI MO pa3aenaM u

TEMaM COZEpKaHus yueOHOTro MaTepHaia.

Oo6masi/npogeccuoHanbHas
KOMIIeTeHIUsI

Pa3znen/Tema

Tun OIICHOYHBIX

MeponpusTHs

OK 01. Bsibupars cmocoObl
pelieHus 3aj1a4
npodeccnoHaTBEHOMI
JEATSILHOCTH MPUMEHHUTEIILHO
K Pa3JINYHBIM KOHTCKCTaM

Temrer 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,
9.411-0/c%, 9.51T-0/c, 10.1,
10.2, 10.3IT-0/c, 11.111-0/c

OO6cy>xaeHue 1mo Borpocam
JEKIUU

Pa3pabotka rioccapus
3anoiHeHne  CpPaBHUTEIBHBIX
Ta0IHIL

TectupoBanue

VYerHbli onpoc

JIUKTaHT Ha HCIIOJIB30BAHUE
apryMEHTOB, OHOJOTUYECKOU
TEPMHUHOJIOTHH U CUMBOJIUKH
NunuBuayanbHas
camocTosTelbHas paboTa
[IpencraBienue  pe3ysbTaTOB
MPAKTUYECKUX padoT
KoHTponbHble paboThl

3amuTa TBOPUYECKUX paboT

amnra VHIUBUTY ATbHBIX
MIPOEKTOB
Brinonnenue 3aJIaHUN

HpOMe)KYTOHHOﬁ ATTCCTallu

OK 02. Mcnons3oBaTh
COBpPEMEHHBIE CPECTBA
MOKCKa, aHaIn3a

U UHTEpIIpEeTaluu
nH(popmanuu,

1 UH(OpPMaIIMOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3aJ1a4 NpoQecCuoHaNbHOM
NeSITeIbHOCTH

Temer 1.1, 2.1 -2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2,9.1-9.3,
9.411-o/c, 9.511-0/c, 10.1,
10.2, 10.3IT-o/c, 11.11T-0/c

OnenuBaemast TUCKYCCHS IO
BOIPOCAM JIEKLIUU
PazpaboTka MeHTaNTBHOM
KapThl B MHHU TPyTIIax
Beinonnenue u 3amura
71a00paTOpHBIX PaboOT
[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT
IIpencraBneHue yCTHBIX
COOOLIEHUH C Mpe3eHTaluel,
MOJITOTOBJICHHBIX T10 TIEPEYHIO
HCTOYHUKOB,
PEKOMEHIOBaHHBIX
Iperno/iaBaTeseM

OK 04. DdpdexTuBHO
B3alMO/JIEIICTBOBATh U

Temer 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,

OO6cyxaeHune mo Bompocam
JIEKIIAU

6 TIpodeccronanbHO OPUEHTUPOBAHHOE COAEPKAHKE (COAEPKAHME MIPUKIIATHOTO MOJLYJIS)
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paboTaTh B KOJUIEKTUBE U
KOMaH1e

9.4I1-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.1I1-0/c

IIpencrasnenue pe3yabTaToB
MPaKTUYECKUX padboT
3amuTa TBOpUYECKUX padoT
3amyra HHAMBUAYAJIBHBIX
IIPOEKTOB

OK 07. CoxnelicTBOBaTHL
COXPAHEHUIO OKPYIKAIOIICH
Cpelbl, pecypcocOepekeHHIo,
MPUMCHSITH 3HAHHS

00 U3MEHEHUH KINMara,
MIPUHITUIIBI OEPEHKITNBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIECTBOBATH

B YpE3BBIYAITHBIX CUTYAIUSIX

Temnr 1.1,2.1-2.3, 3.1- 3.3,
4.1-4.3,5.1-5.4, 6.1-6.3,
7.1-7.3,8.1, 8.2,9.1-9.3,
9.411-o/c, 9.5I1-0/c, 10.1,
10.2, 10.3IT-0/c, 11.1I1-0/c

Ob6cyxnenue mo Bompocam
JEKUUU

Pa3pabotka rioccapus
3anojaHeHue CPaBHUTEIbHBIX
TadJIHIL

TectupoBanue

VYcrHblii onpoc

JIMKTaHT Ha UCIIOJIb30BAHUE
apryMEHTOB, OMOJIOTUYECKOM
TEPMHUHOJIOTMN U CUMBOJIMKH
NunuBunyanpHas
camocrosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
NPAaKTUYECKUX padboT
KonTponbHbie paboThl
3amTa TBOPUECKUX padoT
3ammTa UHAUBUAYaJIbHbIX
IIPOEKTOB

Brimonnenue 3aganuit
MIPOMEXKYTOYHOM aTTECTALUH

IIK 1.1. [Togrorarnueatk K padoTe
TEXHOJIOTHYECKOE 000pyI0BaHME,
HHCTPYMEHTBI, OCHACTKY

IT-o/c

OO6cy>xaeHue 1o Borpocam
JEKLIUU

Pazpabotka rioccapus
3anojaHeHUe  CpaBHUTEIbHBIX
TaOJINILL
TecTtupoBanue
YCTHBIN onpoc

JIMKTaHT Ha WCMNOJb30BaHUE

apryMEHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTHU U CUMBOJIMKH
NunuBunyansHas
camocTosiTelbHas paboTa
[IpeacraBinenne pe3ynbTaTOB
MPAKTUYECKUX paboT
KoHTponbHbIe paboThI
3amuTa TBOPUYECKUX paboT
3amura VHJIMBUIyaIbHBIX
MIPOEKTOB

Brinonnenue 3amanuit
MIPOMEXKYTOYHOM aTTECTAUH
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