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1. OBILIAS XAPAKTEPUCTUKA PABOYEM ITIPOT'PAMMBI
OBIIEOBPA3OBATEJBLHOU JUCIUIJINHBI

1.1 MecTo DMCUMIUIMHBI B CTPYKType 00pa30BaTe/IbHON NPOrpamMMbl
C1io

O6meobpazoBatenbHas  aucuurmiuuHa  [111.2  buonoruss  siBisercs
o0s3aTeNbHON  YacThio  00IIE00pa30BaTENLHOTO  IUKIA  00pa3oBaTEIbHOM
MPOrpaMMbl CPEIHEr0 MpO(PecCHOHATBLHOr0 00pa30BaHUs IO CIELHATBHOCTH
Cectpunckoe geno ['ocymapcTBeHHOro  OOKETHOTO  NpodhecCHOHATBHOTO
oOpazoBatenbHOTO  yupexkaeHuss  Pecnybnmuku — Jlarectan — «/lepOeHTckuii
MeIUIMHCKUN Kojute K umeHu [, A. Unuzaposay (ounolt popmbl 00yueHus, Ha 0asze
OCHOBHOTO 0011ero oopazoBanusi) B cooTBercTBuu ¢ ®PI'OC mo cnenuanbHOCTH
34.02.01 Cectpunckoe aeno.

1.2. lleau u nuiiaHupyeMble pe3yJabTaThl 0CBOEHUS TUCIIUIINHBI:
1.2.1. Heaun AMCUMIIMHBI .

Hean: ¢opMupoBanue y 0OydarolIMXCS CHCTEMbl 3HAHUN O Pa3IUYHBIX
YPOBHSX >KU3HU CO 3HAHHEM COBPEMEHHBIX MPEACTABICHHN O KUBOM MpHUpOJE,
HaBBIKOB 10 TPOBEJCHUIO OHOJOTUYECKUX HCCIEIOBAaHUN C COOJII0JIEHUEM
ATUYECKUX HOPM, apryMEHTUPOBAHHON JMYHOCTHOW MO3UIUMU TIO OEepeKHOMY
OTHOIIICHUIO K OKPY’KarolIeH cpeie.

3apaum:

* mosiyueHue (yHIAMEHTAIBHBIX 3HAHUH O OHOJOTHYECKUX CHUCTEMax
(Knerka, Opranusm, Ilonmynmsaums, Bua, Okocuctema); UCTOpUM pa3BUTHUSA
COBPEMEHHBIX TPEACTABICHUN O >XMBOW MPUPOJIE, BBIAAIONIUXCS OTKPBITUAX B
OMONOTUYECKON HayKe, PO OWOJIOTHYECKOM HAyKh B  (HOPMUPOBAHHUH
COBPEMEHHOMN €CTECTBEHHO-HAYUYHON KapTUHBI MUPA; METOJ]aX HAYYHOT'O TTIO3HAHMS;

* OBJIQJICHUE YMEHUSIMH JIOTUYECKH MBICIUTH, 00OCHOBBIBATH MECTO M POJIb
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKON JACSATEIBHOCTH JIIOACH, pPa3BUTHU
COBPEMEHHBIX TE€XHOJIOTUM; OMPEICISITh KUBbIE OOBEKTHI B MPUPOJIE; MPOBOJUTH
HAOJFOICHUS 32 SKOCHCTEMAaMH C TIEJIbI0 MX OMUCAHUS U BBISIBICHUS €CTECTBECHHBIX
Y aHTPOTIOTEHHBIX U3MEHEHHI; HAXOAUTh U aHATU3UPOBATh HHPOPMAITHIO O JKUBBIX
00BbEKTaX;

* pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUIEKTYaIbHbIX U TBOPUECKUX
CIIOCOOHOCTEW O00Yy4YaromMXcsl B TPOIECCe HM3YYEHUS] OHMOJOTHMYECKUX SBICHUM;
BBIJJAIOIINXCA  JIOCTIXKEHUM OMOJIOTMH, BOLIEAIIMX B  OOIIEYEIOBEUECKYIO
KYJbTYpPY; CI0XKHBIX U MPOTUBOPEUUBBIX MYTEH Pa3BUTUS COBPEMEHHBIX HAYUHBIX



B3TJIS/IOB, WJCH, TEOpUM, KOHUEMIHUM, TUNOoTe3 (0 CYIIHOCTH M MPOUCXOKICHUU
’KU3HU, YEJIOBEKA) B X0/1€ pa0dOThI C pa3IMYHBIMU UCTOYHUKAMH UH(POpPMALIUU;

* BOCIIMUTAaHHE YOSKIEHHOCTU B HEOOXOAUMOCTH MO3HAHUS AKUBOW IPUPOIBI,
HEO0OXOIMMOCTH PALIMOHATIBHOTO MPUPOIONOIB30BAHUS, OEPEKHOTO OTHOIICHUS K
MPUPOAHBIM PECYPCaM U OKpYyKarouieil cpezie, COOCTBEHHOMY 3/10POBbIO; YBAXKEHHUS
K MHEHMIO OINIMOHEHTAa IPHU 00CYKIEHUU OMOJIOTUYECKUX TPOOIIeM;

* HUCIIOJIb30BaHUE NPUOOPETEHHBIX OMOJOTMYECKUX 3HAHUHW M YMEHUH B
MOBCEAHEBHOM JKM3HM [JIs OLEHKM TMOCIEACTBUI cBoe JaesTenbHocTH (U
JESATENbHOCTU JPYTUX JIIOJIeH) M0 OTHOUIEHUIO K OKPY’KaIOIIeH cpefie, 3I0pOBbIO
JIpYyrux Jrofell U COOCTBEHHOMY 3[0pOBbIO; OOOCHOBaHUE M COOJIOJEHUE MEp
npopuIakTUKU 3a00JIeBaHMM, OKa3aHUME TEepBOM MOMOIIM TpH TpaBMax,
coOJII0/IeHNe TPABUII MOBEJICHUS B IPUPO/IE.

1.2.2. Ilnanupyemble pe3yJbTaTbl OCBOEHHSI 001Ie00pa30BaTeJbHOM
aucUIIMHLI B co0oTBeTcTBUH ¢ PI'OC CIIO u Ha ocHOBe PI'OC COO

Oco0oe 3HayeHne TUCIUIUIMHA UMEET pU GOPMUPOBAHUU U PA3BUTUN OOLITUI
xkomnereHui (OK) u npodeccuonansupix komnerenuuii (I1K) (Tabnuma 1)



Taoauma 1

Koa n
HauMMeHOBaHHe
(popmupyembIx
KOMIIeTEeHIIHH

Ilinanupyembie pe3yJibTaTbhbl OCBOCHUS M CIUILIUHbI

OO01mue

JucuMnianHapHbie

OK 01. Boibupats
CIOCOOBI pereHus
3aay
npodeccroHaIbHO
1 IeITeJILHOCTH
IPUMEHUTEITBHO K
pa3IUYHbIM
KOHTEKCTaM

B yacTi TPy10BOr0o BOCIMTAHUA:
- TOTOBHOCTb K Tpyay,
MacTepCTBa, TPYI0IIO0HE;

OCO3HAaHUC 1L CHHOCTHU

-  TOTOBHOCTh K  aKTUBHOW  JICSATEIBbHOCTHU
TEXHOJIOTUYECKOW M COIMAIbHOW HAMpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh M
CaMOCTOSITEJILHO BBITIOJIHAT TaKyIO JAEATEIbHOCTD;

- HHTEpEC K Pa3INdHbIM chepam npodheccuoHaIbHOU

JACATCIIBHOCTH,

OsianeHue YHUBEPCATbHBIMH y4eOHBIMH
[I03HABATEJILHBIMH JEHUCTBUSIMHU:

a) 0a3oBble JJOTHYECKHeE AeiCTBUS:

- CaMOCTOSITEIbHO bopMyIIMpOBATH U

aKTyaJu3upoBaTh MpoOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHABIWBATh CYIICCTBECHHBIM NPH3HAK WIH
OCHOBaHMS JJII CpaBHCHHUS, KJIacCHPUKALUKA M
000011IeHHS;

- ONpenelsaTh LEeau

ACATCIIBHOCTH, 3aJaBaTb

IapaMeTpPbl U KPUTEPHUU UX JOCTHUKEHUS;

- chopMupoBaTh 3HAHUS O MECT€ M POJIH
OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
dbopmupoBaHuU COBpPEMEHHOM

€CTECTBEHHOHAYyYHOW  KAapTUHBl  MHUpa, B

IMO3HAHWKU 3dKOHOB TIIPUPOABI MW PCIICHUHN

KU3HCHHO Ba’XHbIX CONHAJIbHO-3THUYCCKHUX,

DKOHOMUYECKUX,  DKOJOTHYECKHX  MpoOsemM
YeJIOBEYEeCTBA, a TaKKE€ B PEIICHHH BOIPOCOB
PaIMOHAIEHOTO
dbopMHUpOBAaHUU IIEHHOCTHOT'O OTHOLIEHUS K
pupoe,

POCCUNCKHUX U 3apyOEKHBIX YUCHBIX - OMOJIOTOB

IMPpUPOAOIIOJIb30BAHU B

o0IIecCTBy, YEIOBEKYy, O BKIJIaJe

B pa3BuTHe Owojorud; (HYHKIIMOHATBLHON

IrpaMOTHOCTHU YCIOBCKa JJIA pPCUICHUA

KU3HEHHBIX MPOOIIEM,

- yMETh BIIAJIETh CHUCTEMOW OHMOJOTHUYECKUX
3HAHMM, KOTOPask BKJIFOYAET:
OCHOBOTIOJIATAIONMEe OHOJIIOTHUECKUE TEPMUHBI
U mnoHATHS (KU3Hb, KIETKa, TKaHb, OpraH,

OpraHu3M, BUA, IIOITYJIALIMA, 9KOCHCTCMA,




- BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHUS B
paccMaTprUBaeMBbIX SIBICHUSAX;

- BHOCUTb KOPPEKTHUBHI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKH
MOCJICACTBUI ACITEIbHOCTH,

- pa3BHBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUU
YKU3HEHHBIX MPOOIEM

0) 0a3oBble HccCIeA0BaTEIbLCKHE NeCTBUS:

- BJIQJETh HaBbIKAMH y4€OHO-HUCCIIEIOBATEIILCKON U
MPOEKTHON JEATEIbHOCTHA, HAaBBIKAMM pPa3pelieHus
npoOJieM;

- BBIABJISITh TPUYUMHHO-CJICJICTBEHHBIE CBSI3U U
aKTyaJIM3UpOBaTh 3ajlady, BBIJBUTaThb TUIOTE3Y €€
pelleHus, HAXOAUTb apT'YMEHTHI JIJI JI0Ka3aTeIbCTBa
CBOUX YTBEpPXKICHWH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

- aHaJM3UPOBATh IIOJYUYECHHBIE B XOJI€ PEIICHUS
3a7a4yu  pe3yJibTaThl, KPUTHYECKH OICHUBATh MX

AJOCTOBCPHOCTDb, IIPOTrHO3UPOBATL HU3MCHCHHUC B

HOBBIX yCIIOBUSX;
- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIIbHYIO U
IPAKTUYECKYIO 00JACTH KU3HEACATEIHbHOCTH;

- yMeTh 3HAHUSL U3

MHTETPUPOBATH pa3HbIX

IIPEAMETHBIX 00IacTeH;

ouoiieHo3, ouocdepa; mMeTaboIU3M, TOMEOCTA3,

KJIETOYHBII HMMMYHHUTET, OHOCUHTE3 OeJiKa,

6I/IOHOJ'II/IMepBI, AUCKPCTHOCTb, CaMOPCTyJIALUs,

CaMOBOCIIPOM3BEICHUE, HACJEACTBEHHOCTb,
U3MEHUYMBOCTh, JHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

OMOJIOTHYECKHE TCOPUU. KIICTOYHAsA TCOPUA T.

I[lIBanna, M [lIneninena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOT'O MMMYHUTETA
I1. Opoux, W.MM. MeuHHKOBa, XPOMOCOMHAas
Teopus HacneacTBeHHocTH T. MopraHa, 3aKoH
3apOABIIIEBOTO CXOJICTBA K. bapa,
ABOJIFOIIMOHHAS TEOpHUs 4. JlapBuHa,
CUHTETUYECKAasl TEOpHUs DBOJIOLUHU, TEOpUs
aHTPOIIOTEHE3a 4. JlapBuHa; TeOpus

ouoreonenoza B.H. Cykauépa; yuenus H.U.
BaunoBa - o Ilentpax wMHOroo0Opasus wu
MIPOUCXOXKACHUS KYJIbTYpHBIX pacTeHuil, A.H.
CeBeprioBa - O TNyTIX U HalpaBICHUAX
ssomonnn, B.U. Bepranckoro - o 6uocdepe;

3aKOHBI (eIMHOOOpa3us TMOTOMKOB TII€PBOTO

ITIOKOJICHUA, PacCIICINICHUA IIPU3HAKOB,

HE3aBHCUMOI0 HACJEIOBaHUS MPU3HAKOB [
Menpaens,

COCIIIICHHOTI'O HaCJI€a0BaHNA

IIPU3HAKOB W HAPYIICHUS CLEIUICHHS T'€HOB T.




- BBIIBUTAaTb  HOBBIE  HJIEW, npeajaraThb
OpUTMHAJIbHBIE IOAXOAbI U PELICHHUS;

- CIOCOOHOCTD UX UCIOJIb30BAHUS B IO3HABATEIBHON
Y COLMAIBHOM IIPAKTUKE

Moprana; TOMOJIOTMYECKUX pAIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H..
BasuiioBa, resHerndeckoro pasHoBecus JIxk.
Xapnu wu B. BaitnOepra; 3apojbIieBoro
cxoactBa K. bapa, 6uorenernueckoro 3akoHa 3.
['exkens, @. Mrosiepa);

PUHIIUITBI (4UCTOTHI ramer,
KOMILJIEMEHTapHOCTH );
npaBuja (MUHUMYMa IO. JInbuxa,

HKOJIOTUYECKOW MUpaMUIbl Yucesl, OMOMacChl U
DHEPTUn);

runote3bl  (koarepBarHoit  A.M.  OmnapuHa,
MIEPBUYHOTO oyneoHa  JIxk. XoJienHa,
mukpochep C. Dokca, pudoszuma T. Uek);

- chopMHpoOBaTH  YMEHHUS  paCKpbIBaTh
COJIEpKaHUE OCHOBOMOJIAraroIINX
OMOJIOTMYECKUX TEOPHM M TUIIOTE3: KICTOYHOM,
XPOMOCOMHOM, MYTAallMOHHOM, 3BOJIOIHOHHOW,
MPOUCXOKACHUS KU3HU M YEJIOBEKA; BIIAJICHUE
CUCTEMOM 3HAaHHK 00 OCHOBHBIX METOJaX
HAy4YHOTO  MO3HAHUS,  HCHOJB3yEeMBIX B
OMOJIOTHYECKUX UCCIIETOBAHUSX KUBBIX
O00OBEKTOB U PKOCHCTEM (OMUCAHHE, U3MEPEHHUE,
IIPOBEJICHUE HAOJTIOICHHI ) criocobamu




BBISIBJICHUST W OLEHKH  aHTPOIOTEHHBIX
W3MEHEHUH B IPUPOLE;

- chopMHpoBaTH  YMEHHUS  pPaCKpbHIBaTh
OCHOBOIIOJIAraIoNue OMOJOTUYCCKUE 3aKOHBI U
3akoHoMepHocTH (I. Mennens, T. Moprana,
H.M. BaBunoga, J. I'ekkens, ®@. Mronepa, K.
bapa), rpaHHIBl UX TPUMEHUMOCTH K J>KHBBIM
cUCTEMaM;

- YMETh BBIJICIIATH CYIICCTBEHHBIC MPU3HAKU:
CTPOCHUS BHUPYCOB, KJICTOK MPOKAPHUOT U
9YKapHOT; OJHOKJICTOYHBIX U MHOTOKJICTOUHBIX
OpPraHu3MOB, BUI0B, OMOTEOIICHO30B, SKOCHCTEM
u 6uochepsr;

CTPOSHHUsSI OPTaHOB U CUCTEM OPTraHOB PACTCHH,
JKUBOTHBIX, YeJIOBEKA, IIPOIIECCOB
KU3HEACATEILHOCTH, MIPOTEKAFOITUX B
OpraHu3Max pacTeHHUH, )KUBOTHBIX U YEJIOBEKa;
OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), HHPOPMAIIMKU W TPEBPAIICHUS
9HEepruu,  OpokeHus,  aBTOTpoHOTO U
reTepoTpodHOT0 THUIIOB MUTAaHMS, (POTOCHHTE3A
U XEMOCHHTE3a, MUTO3a, ME03a, TaMETOTeHe3a,
IMOpUOTEeHE3a, TOCTIMOPHUOHATILHOTO PAa3BUTHA,
Pa3MHOXXCHUS, WHIAWBUAYAIBHOTO  Pa3BUTHS
opranu3ma (OHTOr€HE3a), B3aUMOJACHCTBUS




T€HOB, T€TEPO3UCA; NEHUCTBUM HCKYCCTBEHHOIO
oTOOpa, CTaOWIM3UPYIOMIETO, ABUXKYIIETO U
pa3phIBAOIIETO €CTECTBEHHOT'O otrbopa;
aJJIONATPUUYECKOTO u CUMITATPUYECKOTO
BUJI000pa30BaHUsl; BIUSHHUS JBIDKYIIUX CHJI
SBOJIIOIINH Ha reHohOH/T MOMYJISIITUY;
MPUCTIOCOOJIGHHOCTH  OPraHu3MOB K  cpefie
oOuTaHus, 4Yepe10BaHUs HaIpaBJICHUM
HBOJIIOLIMM; KPYrOBOpPOTa BEIIECTB M TIOTOKA
SHEPTHH B DKOCHUCTEMAX;

- MPUOOPECTH OIBIT MPUMEHEHHUSI OCHOBHBIX
METOJI0OB HAyYHOT'O MO3HAHUS, UCIIOJIb3YEMbIX B
OMOJIOTHH: HAOJIOAEHWS U OIMCAHUS KHUBBIX
CUCTEM, TMPOIECCOB U SBJICHUMN; OpraHU3aIuu U
MPOBEACHUS OMOJIOTMYECKOT0 JKCIIEPUMEHTA,
BBIIBM)KEHHUSI THIIOTE3, BBISIBIATHL 3aBHCHMOCTHU
MEXTy UCCIIETYEMBIMU BEIMUMHAMH, OOBICHITH
MOJIYYEHHBIE Pe3yiabTaThl U (HOPMYITHPOBATH
BBIBOJIbI C MCIIOJIb30BAHUEM HAy4YHBIX TOHSTHUH,
TEOPHM U 3aKOHOB;

- chopMupOBaTh YMEHUS BBIJIEIATD
CYIIECTBEHHbIE TPU3HAKH BHUPYCOB, KJIETOK
MPOKAPUOT U DYKAPHUOT; OJHOKJIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB,
OMOreoIeHO30B M DKOCHCTEM; OCOOCHHOCTH




IpoLeccoB OOMEHa BEIIECTB U MpPEBpalICHUs
HHEPTUU B KJIETKE, POTOCUHTE3A, MIIACTUYECKOTO
U DHEPreTUYecKoro oOMEHa, XEMOCHHTE3a,
MHUTO3a, ME03a, OIIOOTBOPEHUS, PA3BUTHS U
pa3MHOXKEHHS, WHAUBUAYAJIBHOTO PAa3BUTHS

opraHusma (oHTOTEHE3A), O0pBHOBI 3a
CYIIIECTBOBaHUE, €CTeCTBEHHOro  0oTOOpa,
BU000pazoBaHus, NPUCIIOCOOIEHHOCTH

OpraHu3MOB K cpelc OOWTaHWs, BIUSHUS
KOMITOHCHTOB ~ JKOCHUCTEM,  aHTPOIOTCHHBIX
U3MCHCHHH B JKOCHCTEMaX CBOCH MECTHOCTH,
KpyroBOpOTa BEIECTB W MPEBpaIICHUE SHEPTHH
B Ouocdepe;

- chopMHUpOBaTh YMEHHUS NPUMEHSTh
MOJIyYeHHbIE ~ 3HAHUA  JJI1  OOBSICHEHUS
OMOJIOTUYECKUX TMIPOIIECCOB M SBIICHUM, IS
IPUHATHS NPAKTUYECKUX  PEIICHUI B
MOBCEJTHEBHOM JKM3HH C I1EJbI0 OOecreyeHus
0€30MacHOCTH CBOETO 3J0POBBS U 3JA0POBBS
OKpPYXKAIOIUX JIIO/IeH, COOMIOACHUS 3I0POBOTO
o0Opa3a >KU3HH, HOPM TPaMOTHOTO TIOBEICHUS B
OKPYKaIIIEH NPUPOJHOU Cpeae; NMOHWMAaHUE
HEOOXOJIMMOCTH WCIIOJIB30BaHUS JOCTHIKCHUN
COBPEMEHHON OHMOJIOTHHM M OMOTEXHOJOTHH IS
PalMOHAIBHOTO TIPUPOIOIIOIH30BAHUS;, YMEHUE




WCIIOJIB30BaTh COOTBETCTBYIONINE aPTYMEHTHI,
OMOJIOTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJUKY
JUISL  JTOKa3aTelbCTBa POJICTBA  OPTraHU3MOB
pa3HbIX CHUCTEMATHUYECKUX TPYII, B3aHMOCBSI3H
OPraHU3MOB M Cpelbl OOWTaHWS, CIUHCTBA
YEIIOBEYCCKUX pac; HEOOXOAUMOCTH 3JI0POBOTO
oOpa3a W3HH, COXpPaHCHHUS pa3HOOOpa3us
BHUIOB " DKOCHCTEM, KakK YCIIOBUS
COCYIIIECTBOBAHUS MIPUPOIBI U YCIIOBEUECTBA;

- chopMHpPOBaATH YMCHHSI pemiarh
OMOJIOTHYECKUE 3aJa4H, COCTaBJIATH
TCHOTUITMYCCKUE CXEMbl CKPCIIUBAHMS IS
Pa3HBIX THIIOB HACIICJIOBAaHUS TPU3HAKOB Y
OpPraHW3MOB, COCTaBIIATh CXEMbI TIEpEeHOCa
BCIICCTB W DJHEPrUU B OKOCUCTEMax (ICTH
MIUTaHUS, TTUIICBBIC CETH), BBISBIIATH IPUIUHHO-
CJICICTBEHHBIC CBSI3U MEXIY HCCICTYeMbIMU
OMOJIOTMYECKUMH OOBEKTaMHU, TMPOIEeCCaMu |
SIBICHUSIMM;, JIeJIaTh BBIBOJBI M IPOTHO3BI Ha
OCHOBAHUH IOJTyYEHHBIX PE3yIbTaTOB,;

- chopMUpOBaTH  YMEHHS  KPUTHUYCCKH
OlICHMBAaTh  WH(OpMAIUIO  OUOJIOTUYECKOTO
COJICp)KaHMsI, BKJIIOUAIOIIYIO IICEBIOHAYYHBIC
3HaHUS W3 PaA3IUIHBIX HCTOYHHUKOB (CpeacTBa
MaccoBoM HWH(pOpMaNuM, HAYYHO-TIOMYJISIPHBIC




MaTepuainbl), HWHTEPIPETUPOBAThH ATUUYECKUE
aCIIEeKThl ~ COBPEMEHHBIX  HMCCIEIOBAaHUNA B
ouoJsoruu, MEIUIMHE, OMOTEXHOJIOTHY;
paccMaTtpuBaTh TJIOOAJIbHBIE HKOJOTUYECKHE
npoOJieMbl COBPEMEHHOCTH, (OPMUPOBAThH 10
OTHOIIEHUI0 K HUM COOCTBEHHYIO IO3HIIUIO,
YMEHHE  OILICHMBaTh  JTUYECKUE  ACHEKTHI
COBPEMEHHBIX  HCCIEIOBaHHM B  00JIacTH
OMOTEXHOJIOTUM W TEHETUYECKUX TEXHOJOTUN
(KJTOHUpOBaHUE, HUCKYCCTBEHHOE
OIUIOJIOTBOPEHUE, HANpPaBICHHOE HW3MEHEHUE
r€HOMA M CO3/IaHUE TPAHCTEHHBIX OPraHW3MOB);
- chopMHUpOBATH YMEHUS c03/71aBaTh
COOCTBEHHBIE NUCbMEHHBIE W YCTHBIE
COOOIIEHHsI Ha  OCHOBE  OHMOJOTUYECKOMN
uHbOpPMAIlM U3 HECKOJbKUX HCTOYHUKOB,
rPaMOTHO MCIIOJIb30BaTh MOHATUWHBIMA anmnapar
OMOJIOTHH;

- YMETh BBIJIBUTaThb THIIOTE3bI, MPOBEPATh UX
DKCIIEPUMEHTAJIbHBIMU CpeaCTBaMH,
bopmynupys 1EIIb MCCIIEIOBAHU],
AHAJIN3UPOBATh IIOJIYUYCHHBIE pPE3YyIbTaThl H
JI€NIaTh BBIBOJBI;

- MPUHUMATD y4acTue B Hay4HO-
UCCIIeIOBAaTEIbCKONH paboTe 1o Ouoiorww,




HKOJIOTUM W MEJUIIMHE, MPOBOAUMOM Ha 0Oa3ze
IIKOJBHBIX HAy4YHBIX OOIIECTB U MyOJUYHO
NpEACTaBISATh TOJYYCHHBIE pE3yIbTaThl Ha

YUYEHHUYECKHX KOH(PEpEeHUIUIX pa3HOro YPOBHS;

OK 02.
Hcnonp3oBath
COBPEMEHHBIE
Cpe/CTBa MOUCKa,
aHajau3a u
WUHTEPIIPETAIIIN
uHbOpMaLIIH, U
UH(POPMAIIMOHHBIE
TEXHOJIOTUU IS
BBITIOJTHEHUS
3a/1a4y
npodeccroHaIbHO
U J1eSITeILHOCTHU

B o6sacTv IEHHOCTH HAyYHOTO TIO3HAHUS:

. c(hOpMHUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKM W OOUIECTBEHHOM MPaKTHUKH,
OCHOBAHHOTO Ha auasnore KYJIbTYP,

CIIOCOOCTBYIOIIETO OCO3HAHWIO CBOErO0 MecTa B
MOJIUKYJILTYPHOM MUPE;

- COBEPIICHCTBOBAHUEC S3BIKOBOH W YHMTATEIbCKOU
KyJIBTYpbl KaK CpEICTBa B3aMMOICHCTBHS MEXIY
JTFOIBMH Y TIO3HAHUS MUPA;

- OCO3HaHWE IICHHOCTH HAay4YHOH JeATeIbHOCTH,
TOTOBHOCTh OCYIIECTBJISATH  MPOEKTHYIO u
MCCIIEJIOBATEIIBCKYIO JEATSIIEHOCTh MHIUBHUIYAIBHO
U B TPYIITIE;
Ommanenue YHHUBEPCATbHBIMHU y4eOHBIMU
MO03HABATEILHBIMU JICHCTBUSIMU:

B) paboTa ¢ MHpOpPMaIIUECH:

- BIIQJIETh HABBIKAMHU TMOJY4YeHUS WH(MOpMAIUU U3
UCTOYHUKOB  Pa3HBIX

THUIIOB, CaMOCTOATCIBbHO

OCYIICCTBILAThL IIOMCK, aHAJIMW3, CUCTCMATHU3dAllUIO H

- chopMHUpOBaTh
UH(pOpPMALIHIO
BKJIIOYAIOIIYIO IICEBIOHAYUYHBIE

YMEHUSA  KPUTUYECKHU

OLICHUBATb OMOJIOrMYECKOT0
COJIEP KAHMS,
3HaHMSI U3 Pa3IMYHbIX HCTOYHHKOB (CpelcTBa
MaccoBO HWH(}OpMaNUU, HAYYHO-TIOMYJISPHBIE
Marepualsl);

HHTCPHIPCTHPOBATL I3THUYCCKUC

aCIeKThl ~ COBPEMEHHBIX  HMCCIIEIOBaHUN B
OMOJIOTHH, MEIUIIMHE, OMOTEXHOJIOTHH;

- HWHTEPHIPETUPOBATh ATUYECKHUE  ACIEKTHI
COBPEMEHHBIX HCCJICJIOBaHUNH B  OHOJOTHH,
MEJIUIIMHE, OWOTEXHOJOTUH; pPacCMaTpUBaTh

rJI00aIbHBIC AKOJIOTHYECKHE poOIeMBbI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO
K HHUM COOCTBEHHYIO TIO3UIIMIO, YMEHHE
OLICHUBATh JTUYECKHE AaCHEKThl COBPEMEHHBIX
UCCJIEIOBaHUNA B 00JIaCTH OMOTEXHOJIOTHH U
(KTOHMpOBaHUE,

FEHETUYECKUX TEXHOJIOTUi

HCKYCCTBCHHOC OILIOAOTBOPCHHUC,
HaIIPpaBJICHHOC M3MCHCHHUC I'¢HOMA M CO3JaHHC

TPAHCTE€HHBIX OPTAaHU3MOB);




UHTEPIIPETALNI0O UH()OPMALMU Pa3IUYHbIX BUIOB U
dbopm npeacTaBiICHUs;

- co3laBaThb TEKCThl B pa3iau4HbIX (opmaTtax ¢
y4e€TOM Ha3HaueHus UHpOpMauuuM U  UEJIeBOU
ayIuTOpUH,  BBIOMpas  ONTUMaIbHYIO  (Qopmy
IpeJICTaBIICHUS U BU3yaJU3allHH;

- OLICHUBATH

HOCTOBCPHOCTD, JICTUTUMHOCTD

uH(opManMy, €€ COOTBETCTBHE IPABOBBIM U
MOPAJIbHO-3TUYECKUM HOPMaM;

- HCTOJIb30BaTh CpeACTBa HWH(POPMAIMOHHBIX H
TEXHOJIOTUH B

KOMMYHUKAITUOHHBIX peUICHUN

KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX u
OpraHW3allMOHHBIX  3a7a4y  C  COOJIIOJIEHUEM
TpeOOBaHUN SPrOHOMUKH, TEXHUKU OE€30MaCHOCTH,
TUTUEHBI, pPecypcocOepekeHHs, TMPaBOBBIX |

ATUYECKUX  HOPM, HOpPM  HH(OpPMAIMOHHOM

0€e30MacHOCTH;
- BIAJCTh HAaBBIKAMHU pACIIO3HABAHUS M 3aIUTHI
0€e30I1aCHOCTH

uHpopmanmu, HWHGOPMAITMOHHOMN

JNYHOCTH

- c(hopMHpPOBATH
COOCTBEHHBIE

YMCHUA cOo3aaBaTh

IMMCBbMCHHBIC u YCTHBIC

COOOIIEHUSI HAa  OCHOBE  OHOJIOTHUYECKOU

uHpopMalM U3 HECKOJbKUX HCTOYHUKOB,
rPaMOTHO HCIIOJIb30BaTh NMOHATUWHBINA amnmnapar

OHOJIOTUN

OK
OddexTuBHO

B3aUMOJENCTBOBA

04.

Tb U paboTaTh B

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOATEIbHOCTH
Y CaMOOIPEIEIIEHUIO;

-OBJIaJICHHE HAaBBIKAMU Y4e€OHO-HUCCIIEI0BATEIbCKOM,
MIPOCKTHOM U COLMAIIBHOM JIESTEIIbHOCTH;

- chopMUpOBaThH YMEHUSA C03/1aBaTh

COOCTBEHHBIC IMMCBbMCHHBIC u YCTHBIC

COOOIIEHNSI HAa  OCHOBE  OHOJIOTHYECKOU

HH(bOpMaI_[I/II/I N3 HCCKOJIIBKHMX HCTOYHHKOB,




KOJIJICKTHUBC
KOMaHOC

OBiagenue YHUBEPCAJIbHBIMU
KOMMYHUKATHBHBIMU AeHCTBUAMM:

0) coBMeCTHAasl eI TeJIbHOCTD .

- TIOHMMAaTh W HCIOJb30BaTh NPEUMYILIECTBA
KOMaHJHOW U UHIWBUIYAIbHON PabOTHI;

- NOpPUHUMATh LEJIU COBMECTHOM JEATENbHOCTH,
OpPraHu30BbIBATh U KOOPJAUHHUPOBATH JIEUCTBHUS T10 €€
JOCTYKEHHUIO: COCTaBIIATh  IUIAH  JICMCTBUM,
pacnpenensaTh poJi ¢ YYETOM MHEHHI yYaCTHUKOB
00CyX)1aTh Pe3yIbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBATH U BBIMIOJHATH PabOTy B YCIOBUSIX
peasbHOTO, BUPTYAIBHOTO M KOMOWHHUPOBAHHOTO
B3aMMOJICCTBUS;
- OCYIIECTBIIATH IO3UTHUBHOE  CTpaTErM4ecKoe
IIOBEJICHUE B pPA3JIUYHBIX CUTYalUSAX, I[POSBIATH
TBOPYECTBO U BOOOpaKeHHE, OBITh MHUITMATHBHBIM
OBj1ajeHHe YHUBEPCAJbHBIMHU PeEryJsaTUBHBIMU
AeCTBUAMM:

') IpUHSATHE ce0sl U IPYTUX JIOIei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JPYIUX JIOACH
IIPY AaHAJIN3€ PE3YJIbTATOB JIESITEIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX JIOJEN Ha
OIINOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUU

JPYroro 4enoBeka

TPaMOTHO MCIIOJIb30BaTh NMOHATUWHBINA ammnapar
OHOJIOTHH;

- YMETh BBIJIBUTaTh THUIIOTE3bI, MPOBEPATH HX
DKCIIEPUMEHTAJIbHBIMU
bopmynupys esb
AHAIM3UPOBATH TMIOJIYYEHHBIE PE3yJbTaThl U

CpeaCTBaMH,
UCCIIEI0OBAHU,

ACJIaTb BBIBOADBI,
- MMpUHUMATh Y4acCTHuce B

HUCCIIEeA0BaTEIILCKOM pa60Te 110

Hay4YHO-
Ouojoruu,
DKOJIOTMM M MEAMIIMHE, MPOBOJAMMON Ha 0ase
IIKOJIBHBIX HAy4YHBIX OOIMIECTB W MyOJWYHO
NPEJCTABIATh IOJYYEHHBIC pe3yJabTaThl Ha
YUYCHHUYECKHX KOH(PEPEHIIUIX Pa3HOTO YPOBHS




OK 07.
ConeiicTBOBaThH
COXpPAaHEHUIO
OKpYKarolIen
Cpenpl,

pecypcocOepexeH

U0, IPUMEHSITh
3HaHUs 00
U3MEHEHUU
KJIUMaTa,
TTPUHITUTIBI
OEepEKIIMBOTO
IPOU3BOJCTBA,
3 PeKTUBHO
JIeHICTBOBAThH B
Ype3BbIYAHBIX
CUTyalusx

B o0Js1acTH 3K0I0TrM4€CKOr0 BOCIIUTAHUS S

- c(hopMHUPOBAHHOCTH HKOJIOTUYECKOU KYJIBTYPHI,
IIOHUMAHUE BIIMSHUSA COLUAIBHO-DKOHOMHUYECKUX
IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLUUAIBHOU
rJ100aJIbHOTO

Cpeanbl, OCO3HaHHC

OKOJIOT'NMYCCKUX HpO6HeM;

Xapakrepa

- IUIAHUPOBAHUE M OCYILIECTBICHUE JEUCTBUU B
OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS LEJeu
YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMPUSTHE CHCTBUM, MPUHOCAIINX BpPE
OKPYKAIOIIEH CPEAE;

- YMEHHE TPOTHO3MPOBATH HEOJIArOMPUSTHHIC
SKOJIOTUYECKHUE TOCJEACTBUAS PEINPUHUMAEMBIX
JIEUCTBUH, PEAOTBPAIIATh UX;

- pacIIMpPEHUE ONbITA ACITEIBHOCTHA IKOJIOTUYECKON
HAMpPaBJICHHOCTH;

- OBJIaJICHUE HAaBbIKAMU Y4eOHO-UCCIIeI0BATEIBCKOM,

MIPOEKTHOM U COLIMAJIbHOM JIESITEIIbHOCTH

- BJAJETh CHUCTEMOHM 3HAHMH OO0 OCHOBHBIX
METOAAX HAayYHOr'O MO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTMYECKHUX HUCCIEeIOBAaHUIX JKABBIX
O00OBEKTOB U PKOCHCTEM (OMHUCAHUE, U3MEPEHHUE,
crocooamu

MIPOBECHUE HaAOJIIOJICHU );

BBISIBJICHUS M OLEHKM  aHTPOIOTECHHBIX
U3MCHCHHI B MIPUPO/IC;

- YMETh BBISBIATH OTJIUYHMTEIIbHBIC MPU3HAKU
YKUBBIX CHCTEM, B TOM YHCJIe TPUOOB, PACTCHHUIA,
JKUBOTHBIX W 4YEJIOBEKA; IPHUCIIOCOOICHHOCTD
BUJIOB K cpene oOWTaHWs, aOWOTHYECKUX U
OMOTHYCCKUX KOMITOHEHTOB HKOCHUCTEM,
B3aMMOCBSI3¢ OPraHW3MOB B COOOIICCTBAX,
AHTPOIIOTEHHBIX HW3MCHEHHH B 3KOCHCTEMax
CBOCH MECTHOCTH;

- YMETh BBIICIATH CYIICCTBCHHBIC NPU3HAKU
OMOJIOTMYECKUX IPOIIECCOB: OOMEHa BEIIECTB
(MeTabonu3M), MHGPOPMAIIMKU W TPEBpAIICHUS
DHEPTHHM,  OpOXEHHUs,  aBTOTPOYHOrO |
reTepoTpodHOr0 TUIIOB NMUTaHMS, (POTOCHHTE3a
U XEMOCHHTE3a, MUTO3a, MEi03a, TaMETOTeHEe3a,
IMOpUOTEeHE3a, TOCTIMOPHUOHAILHOTO PA3BUTHS,
Pa3MHOXEHUS,

HWHAWBUAYAJIBHOI'O  Pa3BHUTHA

opranu3ma (OHTOr€He3a), B3aWMMOJACHCTBUS

F€HOB, T€TEPO3UCA; JNECHCTBUM HMCKYCCTBEHHOIO




otOopa,
pa3pHIBAIOIIETO

CTaOMIM3UPYIOLIET0, JBIKYIIETO U
otbopa;
CUMIIATPHYECKOTO

CCTCCTBCHHOI'O
AJJIOMATPUYICCKOTO )51
BI/II[OO6pa3OBaHI/I$I; BIIMAHHA JABHXKYIIHUX CHII

HBOJIIOIIMM ~ HA  TEeHOPOHJ  TOMYJISALUU;
IPUCIIOCOOJIEGHHOCTH ~ OpPraHu3MOB K  Cpefle
oOuTaHus, yepe10BaHus HaIpaBJIeHU

HBOJIIOIIMM; KPYroBOpOTa BEIIECTB M TMOTOKA
SHEPTHUH B IKOCHUCTEMAX

IK.1.2.
OO0ecneunBaTh
coOroeHne
CaHUTapHO-
SIHUIEMHOJIOTHYEC
KHUX TIPaBUJI U
HOPMAaTHBOB
MeEIUIUHCKOMN
OpraHu3aIiy, B
TOM 4YHCJIE
aKyIIepCKO-
THHEKOJIOTHYECKO
ro npoduiis 1mo
BH]TY
JeITEIIbHOCTH

B yacTu Tpy10BOro BOCIMTAHUSA:
- TOTOBHOCTH K TpYyAdy,
MacTepCTBa, TPYI0TIO0HE;

OCO3HAaHUC 1L CHHOCTHU

- T'OTOBHOCTDH K aKTUBHOM ACATCIBHOCTHU
TEXHOJIOTUYECKON U COIUAJIbHOM HAIIPaBJICHHOCTH,
CITOCOOHOCTH WHHULIUUPOBATD, IJIAHUPOBATb )41
CaMOCTOATCIIBHO BBIITIOJIHATD TaKYIO ACATCIIBHOCTD,

- HHTEPEC K Pa3aIudHbIM chepaM npodhecCHoHaTbHON

JESITEIbHOCTH,
Osnanenue YHUBEPCATbHBIMU y4eOHBIMU
MT03HABATEIILHBIMU JICCTBUAMU:

a) 0a3oBble JJOrHYeCKHe AeiiCTBUS:

- CaMOCTOATEIBHO bopMyIIMpOBATH 51

aKTyaJu3HpoBaTh MpoOJeMy, paccMaTpuBaTh €€

BCCCTOPOHHC,

- chopMupoBaTh 3HAHUS O MECT€ M POJIH
OMOJIOTMM B CHUCTEME €CTECTBEHHBIX HayK, B
dbopmupoBaHuU COBpPEMEHHOM
€CTECTBEHHOHAYYHON  KApTUHBI
II03HAHUM 3aKOHOB  IIPUPOJIBI

BaXHBIX

Mupa, B
U peuieHUuu
KU3HEHHO COLIMAJIbHO-ITHYECKUX,

SKOHOMHYECKHX, JKOJOTHYECKMX  MpoOeM
YeJI0OBEUECTBA, 4 TAKXKEC B PCIICHUH BOIIPOCOB
palMOHAIBHOIO  MPHPOJIOMNOIL30BAHUSA;, B
(GOpMUPOBAHUU I[IEHHOCTHOI'O OTHOIICHHUS K
pUpojie, OOIICCTBY,

POCCHICKUX U 3apyOEKHBIX YUEHBIX - OMOJIOTOB

4YCJIOBCKY, O BKJIAAC

B pasBUTHE OuWONOTHH;, (PYHKIMOHATHHOU

I'PaMOTHOCTH YCJIOBCKA 1A peUICHUA

YKU3HEHHBIX MPOOIIEeM,




- YCTaHABIWBATh CYIICCTBEHHBIM TPHW3HAK WA
OCHOBaHMS JJIA CpaBHCHUS, KiIacCUPUKaUd W
0000IIICHUS,

- ONpeneNsiTh Ieu

napaMeTpbl U KPUTCPHUH UX TJOCTUKCHUS,

NEeSITeNLHOCTH, 3a]aBaTh
- BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTHUBHI B JEATEIbHOCTb, OLICHUBATH
COOTBETCTBHE PE3YJIbTATOB IIE€JISIM, OLICHUBATH PUCKH
IIOCJICJICTBHI I€ATEIBLHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU
YKU3HEHHBIX MPOOIEM

0) 0a3oBble HCCIeA0BATEIbLCKHE NeCTBHS:

- BJIAJETh HaBbIKAMH Y4€OHO-HUCCIICIOBATEIILCKON U
MIPOCKTHON JEATEeIbHOCTH, HAaBBIKAMH pPa3perieHus
poOJieM;

- BBIABJISITh TPUYUMHHO-CJICJICTBEHHBIE CBSI3U U
aKTyaJM3UpOBaTh 3a/ady, BBIABUTATH THUIIOTE3y ¢
peleHrs, HAXOAUTh ApTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEpXKICHMH, 3aJaBaTh MapaMeTpbl W
KPUTEPUU PEIICHHUS;

- aHAJM3UPOBATh IIOJYYCHHBIE B XOJI€ PpEIICHUSA
3a7a4d  pe3yJbTaThl, KPUTHYECKH OIIEHUBATh MX

AJOCTOBCPHOCTb, IIPOrHO3UPOBATH HN3MCHCHHUC B

HOBBIX YCIOBHAX]

- YMETh BIIAJIETh CHUCTEMOW OMOJOTHYECKUX
3HaAHUW, KOTOPAsl BKJIIOYAECT:

OCHOBOIIOJIAraroe OUOJIOTMYECKUE TEPMUHBI
U TOHATHS (KU3Hb, KIETKa, TKaHb, OpPIaH,

OpraHu3M, BHJ, TOMNYJAIMA, IKOCUCTEMA,

ouorieHo3, ouocdepa; mMeTaboIU3M, TOMEOCTA3,
OciKa,

KJICTOYHBIN HUMMYHHUTCT, OMOCHHTE3

6I/IOHOJII/IMepBI, AUCKPCTHOCTH, CaMOPCTyJIIInA,

CaMOBOCIIPOU3BEJICHHUE, HACJIEICTBEHHOCTb,
U3MEHYMBOCTh, HHEPrO3aBUCHUMOCTb, POCT U
pa3BUTHE);

OMOJIOTHYECKHE TCOPHUMN. KICTOYHAA TCOpHUA T.

[llBanna, M  Illmennena, P. Bupxosa;
KJIOHAJIbHO-CEJIEKTUBHOTO UMMYHHTETA
I1. Opmux, W.M. MeuyHukoBa, XpOMOCOMHas
TeopHsl HacieacTBeHHOCcTH T. MopraHa, 3aKOH
3apOJbIIIEBOTO CXOJICTBA K. bapa,
ABOJIFOIIMOHHAS TEOpHUs 4. JlapBuHa,
CUHTETUYECKasi TEOpUsl DSBOJIIOLUU, TEOPUS
AHTPOIIOreHe3a 4. JlapBuHa; Teopus

ouoreonenoza B.H. Cykauépa; yuenus H.U.
BapmioBa - o Ilentpax wHOroobpasus u
MPOUCXOXKACHUS KYJIbTYpHbIX pacteHuid, A.H.
CesepriioBa -

ssomonnn, B.U. Bepranckoro - o 6mocdepe;

0O INIOyTIdX MW HaIpaBJICHUAX




- YMCThb IICPCHOCHUTH 3HAHUS B IIO3HABATCJIIBHYIO H
IMPAKTUYICCKYIO obiacTu KU3HCACATCIBbHOCTH,

- yYMETh HHTETPUPOBATh 3HAHUSA W3 Pa3HBIX
peAMETHBIX 001acTel;
- BBIBUTaTh HOBBIE HJIEH, npeyIaraTh

OPUTMHAIBHBIE TOAXOAbI U PELICHUS;
- CIOCOOHOCTH UX MCIOJb30BAHUS B
IT03HABATEJILHOW U COLMATIbHOM ITPAKTHUKE

3aKOHBI (GI[I/IHOO6paSI/I$I IIOTOMKOB IICPBOI'0

ITOKOJICHUA, paciCIICHUS IIPHU3HAKOB,

HE3aBUCHMOTO HAcleloBaHus Ipu3HakoB [
Menpens, CLEIUICHHOIO HACJICIOBAHMUS
IIPU3HAKOB W HAPYLIEHUs CLETUIEHUS T'e€HOB 1.
Moprana; TOMOJIOTMYECKUX pAIOB B
H.N.

TCHCTUYCCKOTO PAaBHOBCCHUA I[)K

HACJIEACTBEHHOMN U3MEHYMBOCTHU
Basuiosa,
Xapnu wu B. BaitnOepra; 3apojbIieBoro
cxoactBa K. bapa, Guorenerudeckoro 3akona 2.

['exkens, @. Mromepa);

TIPUHITUTIBI (4UCTOTHI ramer,
KOMIIJIEMEHTapHOCTH );
npaBuiIa (MUHMMYyMa 10. JIn6uxa,

OKOJIOTUYECKOW MUPaMUIbI YHuces, OnomMacchl 1
SHEPIUn);

-- YMETh BBIICTISTH CYIIECTBCHHBIC TIPU3HAKH:
CTPOCHHS BHUPYCOB, KJIETOK TPOKAPUOT W
9YKApUOT; OAHOKICTOYHBIX ¥ MHOTOKICTOYHBIX
OpPraHu3MOB, BUIOB, OMOTEOIIEHO30B, SKOCUCTEM
u 6uocdepsr;

CTPOECHUSI OPTaHOB M CUCTEM OpPraHOB PACTCHHUIA,
KUBOTHBIX,

YCJIOBCKA, IIponccCoB

KN3HCOACATCIBbHOCTH, MMPOTCKAIINX B

opraHnmn3smax paCTeHHﬁ, JKNBOTHBIX W 4YCJIOBCKA,




OMOJIOTMYECKUX MPOIECCOB: OOMEHa BEIECTB
(metabonus3Mm), MHGOpPMALMUM U MPEBpPALICHUS
9HEepruu,  OpoKeHus,  aBTOTpOoPHOro  H
reTepoTpo(HOro TUMOB MUTaHUA, (OTOCUHTE3A
U XeMOCHHTE3a, MUTO03a, Mei03a, TaMeTOreHe3a,
IMOpUOreHe3a, NOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHUS, WHIWBUIYaTbHOTO Pa3BUTHUS
oprann3mMa  (OHTOTE€HE3a), B3aMMOJCHCTBHS
T€HOB, T'eTepOo3uca; JACHCTBUN HMCKYCCTBEHHOTO
otOopa, CTaOWIM3UPYIONIIETO, ABHUXKYIIETO U
pa3phIBAIOIIETO €CTECTBEHHOTO oT0opa;
AIJIONATPUYECKOTO u CUMIIATPUIECKOTO
BUJ000pa30BaHusl; BIMSHUS JBWKYIIUX CHJI
3BOJIOLIMM  Ha  TEHOPOHJ  MOMYJALUY;
IPUCIIOCOOJIEGHHOCTH  OpPraHu3MOB K  Cpefe
obuTaHus, 4yepe0BaHus HanpaBJIeHU
HBOJIIOLIMU; KPYrOBOpPOTa BEIIECTB U IOTOKa
HEPIUH B SKOCUCTEMAX;

- IpUOOpPECTH ONBIT NPUMEHEHUS OCHOBHBIX
METOJIOB HAyYHOT'O MMO3HAHUS, UCIIOJIb3yEMbIX B
Oouonoruu: HAOMIOACHUS M OINUCAHUS KHUBBIX
CHCTEM, IPOIIECCOB U SIBJICHMIA; OpraHu3aluu 1
NpOBEACHUS OMOJIOTMYECKOTO HKCIEPUMEHTA,
BBIJIBKEHUSI TUIIOTE3, BBIABIATH 3aBUCHUMOCTH
MEX]Ty UCCIIETyeMbIMU BETMYMHAMHU, OOBSICHATD




MOJIy4YEHHBbIE pe3ynbTaThl U  (HOpMyIUpPOBaTh
BBIBOJIbI C UCIIOJIb30BAHUEM HAYYHBIX MOHITHUM,
TEOPUM U 3aKOHOB;

- chopmMupOBaTh YMEHUSA BBIIETATH
CYLIECTBEHHbIE MPU3HAKA BHUPYCOB, KIIETOK
MPOKApUOT M DJYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB,
OMOTeOlIeHO30B U 3KOCHUCTEM; OCOOEHHOCTH
poLeccoB OOMEHa BEIECTB U NpeBpalleHUs
SHEPTHH B KJIETKe, (DOTOCUHTE3A, TJIACTUYECKOTO
U DHEPreTHuYeckoro oOMEHa, XEMOCHHTE3a,
MHTO3a, MEW03a, OIUIOJOTBOPEHHUS, Pa3BUTUA U
Pa3sMHOXEHUS, WHIAMWBUAYAJIBHOIO Pa3BUTHS

OpraHu3Ma (oHTOTCHE3A), 00pHOEI 3a
CYIIIECTBOBaHUE, €CTeCTBEHHOTO  0TOOpa,
BUJ1I000pa30BaHuUs, PUCTIOCOOJIEHHOCTH

OpraHM3MOB K CpeJe OOWTaHWs, BIUSHHUSL
KOMIIOHEHTOB ~ JKOCHCTEM,  aHTPOMOTCHHBIX
W3MEHEHHUN B 3KOCHCTEMax CBOEH MECTHOCTH,
KpPYTrOBOpPOTa BEILIECTB U MPEBPAIIECHUE SHEPTUH
B Onocdepe;

- chopMupOBaTh YMEHUS MIPUMEHATh
MOJIYYECHHBIE  3HAHWUA 1 OOBSCHCHHS
OMOJIOTUYECKHUX TIPOIECCOB M SBJICHUM, A
MIPUHSITHS MPAKTUYECKUX pelieHui B




[IOBCEIHEBHON JKU3HHU C LEJIBI0 00ECIeUYEHUS
0€30MacHOCTH CBOETO 3J0POBBS W 3J0POBBS
OKPYXaIOIUX JIFOJICH, COONIOACHUS 3I0POBOTO
o0Opa3a XU3HH, HOPM T'PaMOTHOTO TIOBEJICHHS B
OKpYXaroleld MPUPOTHOU cpefe; MOHUMAaHUC
HEOOXOAMMOCTH HCIOJB30BaHUA JOCTHKEHUN
COBPEMCHHON OHOJIOTMH M OMOTEXHOJOTHH JIJIS
PaIlMOHAIBHOTO TIPHUPOIOIIOIB30BAHUS, YMEHUE
UCIIOJIb30BaTh COOTBETCTBYIOIIUE aPTYMEHTHI,
OMOJIOTHYCCKYI0 TEPMUHOJIOTHIO M CHMBOJIUKY
JUISL  JTOKa3aTelibCTBa POJICTBA  OPraHU3MOB
Pa3HBIX CUCTEMATHYECCKUX TPYII; B3aUMOCBS3U
OpraHW3MOB M Cpelbl OOWTaHHS, €IUHCTBA
YEJIOBEYCCKUX pac; HEOOXOAUMOCTH 3JI0POBOTO
oOpa3a KHW3HH, COXPaHCHHS pa3HOOOpa3us
BHIOB 51 DKOCHUCTEM, KakK YCIIOBUS
COCYIIIECTBOBAHUS IIPUPOIBI U YCIIOBEUCCTBA;

- chopMHpOBaTL  YMCHHS  KPUTHYCCKU
OIICHMBAaTh  HMH(POPMAIUIO  OHOJIOTHYECKOTO
COJICp)KaHMsI, BKJIIOUYAIOIIYIO IICEBIOHAYYHBIC
3HaHUSA W3 Pa3]IMYHBIX HCTOYHUKOB (CpeacTBa
MaccoBol HWH(pOpMauM, HAYYHO-TIOMYJISIPHBIC
MaTepuajbl), HHTESPIPETUPOBATH ATHUYSCKHUE
aCmeKThl ~ COBPEMEHHBIX  HMCCJICAOBAaHUNA B
OMOJIOTHH, MEIULIHE, OMOTEXHOJIOTHH;




paccMaTpuBaTh IJI00ajJbHBIE JKOJOTUYECKHE
npo0eMbl COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIICHUI0 K HHMM COOCTBEHHYIO MO3HIMIO,
YyMEHHE  OLICHHBaTh  JTUYECKUE  ACIEKTHI
COBPEMEHHBIX  HCCIEIOBaHUW B  00JacTu
OMOTEXHOJIOTUM M TEHETUYECKUX TEXHOJOTUN
(KJIOHUpOBaHHUE, UCKYCCTBEHHOE
OILJIOZIOTBOPEHME, HAIpPaBJICHHOE H3MEHEHHE
reHOMa U CO3/IJaHME€ TPAHCTEHHBIX OPraHU3MOB)-




2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTEIbHOM TUCHUIINHBI

2.1. O0bemM TUCHMINIMHBI M BUABI y4eOHOU padoThI

Bup yyeOHol padoThI

O0BeM B yacax

O0bem o0pa3oBaTe/IbHOM MPOrPaMMBbI AW CHUTIIHHBI 192
B T.4.

OcHOBHOe cogepKkaHue 128
B T. 4U.:

TEOpEeTHUECKOE 00yUueHue 88
PaKTUYECKUE 3aHSATHUS 30
1ab0paTOpHBIC 3aHITHS 10
IIpodeccuoHaAIBHO-OPUEHTHPOBAHHOE COIEPKAHUE 24
(comep:kaHue MPUKJIATHOTO MOIYJIA)

TEOpEeTHYECKOE 00yUueHre 8
MPaKTUYECKUE 3aHITHS 14
nabopaTopHbIE 3aHATUS

KonTposibHbIe padoThl (TeOpeTHYECKUE 3AHSATHSA)

BrinosiHeHne MHAUBUAYAJIBHOTO IPOEKTA 14
(camocTosiTeIbHAS PA00TA 00yHAOIIUXCS)

IIpomexyTouHas arTecTanus (IK3aMeH) 18




2.2. TemaTu4eckuii JIaH U COePKaHMe JUCHUIINHbBI

Dopmupye
HaumenoBanu Conep:xxanue yue0HOro marepuaJja (OCHOBHOE U NPo¢ecCHOHAIBbHO- O6Lem MELe
€ pa3iesioB OPUEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3AHATHS,
TEeM NMPUKJIAJTHON MOAYJIb (IIPHU HAJTUYMH) Hacos KOMI::eHH
Paszpgea 1. KiteTka — cTpyKTYpHO-QYHKIMOHAJIbHAS €AMHULA sKUBOT0 32
Tema 1.1. OCHOBHOE coJlepKaAHUE 2
Buonorus buonorus kak Hayka. CBs3b OMOJIOTHHU C IPYTUMU HAYKaMH: OMOXUMUSI,
KaK HayKa ounodusuka, Ononuka, resoreorpadus u ap. Ponb u Mecto 6uosgoruu B
dbopMupoOBaHUY COBPEMEHHOM HAYUYHON KapTHHBI MUpA. 3HAYCHUE
Oouosiornveckux 3HaHui. Micropust 6nosiorun. 3HaueHUE 1UTOJIOTHH IS OK 02
pa3BUTHS OMOJIOTUM U TIO3HAHUS MPUPOAbI. METO b ITUTOJIOTHU:
MUKPOCKOIHS, XpoMaTorpadus, 37aeKTpodope3, METOI MEUCHBIX aTOMOB,
muddepennnaabHoe HEHTPU(DYTUpOBaHUE, KYJIbTypa KIETOK
TeopeTnueckue 3aHATHS 2
Teopetnueckoe 3ansaTre Ne 1 «buosorus kak Hayka» 2
Tema 1.2. OCHOBHOE cojiep:KaHne 2
Ooman Paznoo6pasue 6uocucreM. Opranuzaiusi OMOJIOTUYECKUX CUCTEM. Y POBHHU
XaPAKTEPHUCTH | OpraHU3alUKi OMOCUCTEM: MOJIEKYJISIPHO-TEHETUYECKU A, OpPTaHOUTHO-
KA JKU3HH KJICTOYHBIA, OPTaHU3MEHHBIN, MONYJISILIUOHHO-BUI0BOM, 3KOCUCTEMHBIN
(ObuoreornieHoTH4eCcKuii ), 6nochepusiii. Hayku, nzydaroniue 6nonornyeckue OK 02
00BEKTHI Ha Pa3HBIX YPOBHAX OpraHu3anuu ku3Hu. OO0Ias xapakTeprucTuKa
YKW3HU, CBOMCTBA KUBBIX cucTeM. [Iponeccel, mpoucxoasume B
OonocucreMax
TeopeTrnueckue 3aHATHS 2
Teopernueckoe 3ausTue Ne 2 «O01mas XxapakTepUCTHKA KUZHU 2
Tema 1.3. OCHOBHOe CoJIep:KaHue 4 OK 01
buosornyeck | Xumudeckuit coctaB KJIeTKH. Heopranmueckre BenecTBa KICTKH, UX OK 02
U Baj)KHbIE OMoNOTHYECKast POJIb. OK 04




XUHMH4YECKHE
COCANHCHUA

Opranudeckre BelecTBa KIETKUA. bruosornyeckne noauMepsl. benku.
Crpykrypa u pyHKIIMU 6€IKOBON MONeKyIbl. DepMEHTHI, MPUHIIUI UX
nercTBus. YrieBosl. buonornyeckue pyHKIMM YriIeBOIOB.

Jlunuael. O6mumii wian ctpoenus. I'uapopuabHO-THAPOHOOHEIE CBONCTBA.
Knaccuduxanus munuaos. buonornueckue Gynkuuu munuaos. ATO.
Crtpoenunie mosekynbl AT®. buonornueckue pynkunu ATD

Ponb OenkoB, yriaeBoa0B U )KUPOB B OpraHU3Me yesnoBeka. ButaMuHbl u
OMOJIOTUYECKU aKTUBHBIEC 100aBKU, UX 3HAUEHHUE B )KM3HU OpraHU3Ma
yenoBeka. ['umo- 1 aBUTaMUHO3bI UX MOCIIEICTBHUS.

TeopeTnyeckue 3aHATHS

N

Teopetnueckoe 3ansaTe Ne 3 «BbHOTOTrMYECKH BaXKHBIE XUMUUECKUE
COETMHEHUS»

IIpakTHyeckue 3aHATHS

[Tpaktuueckoe 3anstue Ne 1 «Ponb 6enkoB, yriieBoAOB U KUPOB B OpraHU3Me
YeJI0BEKay

Tema 1.4.
CtpykKTypHO-
GyHKUMOHAID
Hasl
OpraHM3anus
KJIETOK

OCHOBHOE COIepKaAHUE

Knerounas teopus (T. IBann, M. llneitnen, P. BupxoB). OcHOBHBIE
MIOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPUH. THIIBI KIETOK:
AyKapuOTUYECKas U IpokapruoTrieckas. CpaBHUTENbHASI XapaKTEPUCTUKA
KJIETOK dYKapHOT (PacTUTEIBHOM, )KUBOTHOM, TpubHOM). CTpoeHue
IPOKAPUOTHIECKOM KIeTKH. OCOOCHHOCTH CTPOEHUS TeTepOTPOPHOI U
aBTOTPOGHOIN MPOKAPUOTHIECKUX KIeTOK. CTpoeHue T1a3MaTuuecKon
MeMOpaHbl. TpaHCTIOPT BEIIECTB Uepe3 MIa3MaTUYECKyt0 MeMOpaHy:
TTACCUBHBIA M AaKTUBHBIN. DHIOIIUTO3: MMHOIUTO3, (haroruTo3. DK30IHUTO3.
O6omnouka unu kierodHast cteHka. CTpykTypa u GyHKIIUN KIETOYHON
CTEHKH pacTeHuH, rpu0OoB

Huromnasma. I{uto3oms. I{utockemer. OmHOMEMOpPaHHBIC OPTAaHOWIBI
KJIeTKU: sHAomIazMarndeckas cethb (I1C), annapat I'oxabaxu, IM30COMBI,

OK 01
OK 02
OK 04




MEPOKCUCOMBI, BAaKYOJIM PACTUTENIbHBIX KIETOK. CTpoeHue u (yHKIHUH
OJIHOMEMOpPaHHBIX OPraHOUJO0B KIeTKU. Kietounslil cok. Typrop.
[TosryaBTOHOMHBIE OPTraHOMU/IbI KJIETKH: MUTOXOHIPUH, TUIACTUIBI:
XJIOPOILIACTBI, XPOMOILIACTHI, JIEUKOILJIACTBI, UX CTPOCHHUE U (PYHKIUU.
SnepHblil annapat KJIE€TKH, CTPOCHUE U (DYHKIIMH.

HemeMOpanHbie opraHouibl KJIETKH: puOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN 1IeHTp. OpraHouabl IBUKEHUS: PECHUYKH U KT'YTUKH.
Ctpoenrie v PyHKIIMM HEMEMOPAaHHbBIX OPTaHOUOB KJIETKHU.

Teopernueckue 3aHATHS 4
Teopernueckoe 3ansatue Ne 4 «Knerounas reopusi» 2
Teopernueckoe 3anstue Ne 5 «uroruazma. I{utozoins. [lutockener. 2
OnnomeMOpaHHbIE, TTOJTYyaBTOHOMHBIC 1 HEMEMOPaHHBIE OPTaHOUIbI
KJICTKH
JlabopaTopHble 3aHATHS: 2
Jlabopatopnas padota Ne 1 «CTpoeHue KJIETKH U KJIETOYHbIE BKIIOYESHUSI. 2
[TpoHuiiaemoctTs MeMOpaHb»
Tema 1.5. OCHOBHOE COIepKaAHUE 4
CrpykrypHo- | CTpoeHue XpoMocoM. XpOMOCOMHBIN HA0OP KJIETOK, TOMOJIOTHYHBIC U
(pyHKUMOHABL | HETOMOJIOTHYHBIE XPOMOCOMBI, TAIJIONMIHBIA M TUIUIOWTHBIN HA0OD.
Hble pakTopbl | Hyknennoswie kuciaoTel. JJHK u PHK. CtpoeHre HyKJIE€HMHOBBIX KHUCIIOT.
HacaeacrseHH | Hykneoruasl. KomruiemeHTapHbie a30TUCTBIE OCHOBaHUs. [IpaBuiio
0CTH Yapradda. Ctpykrypa JJHK — nBoitnas cniupanb. MecToHaxoXIeHHE U OK 01
ouonornueckue Gpyakunn JJHK. IHK-3kcneprusza. Bunst PHK. @yakmmm OK 02
PHK B kiieTke
Teopernueckue 3aHaATHS 2
Teopernueckoe 3austTue Ne 6 «CTpyKTypHO-GYHKITHOHATBHBIC (DAKTOPHI 2
HACJIEJICTBEHHOCTH
IIpakTHyeckue 3aHATHS 2




IIpakTueckoe 3ansatue Ne 2 «Pemenue 3a1ad Ha onpeacneHue
IOCJIEOBATEIIBHOCTH HYKICOTHIOBY

Tema 1.6.
IIpoueccel
MATPUYHOT0
CHHTe3a

OcHoOBHOE coaep:xkaHHue

Martpuunsiit cuntes JJHK — perumkanus. [punanuns! penmkanuu JTHK.
Mexanusm peruukanuu JIHK. Penapanus IHK (noperuiekatuBHas,
noctperuiekatuBHast ). Peakiuu matpuynoro cunresa. [IpuHiun
KOMIUIEMEHTApHOCTH B peakuusix matpuaHoro cunresa. JJHK u rensi.
['eneTnueckuit Ko, €ro CBOMCTBA. TpaHCKPHUIIIMS — MATPUYHBIN CUHTE3
PHK. Tpaucasiuus u e€ stansl. YcnoBust Ouocuntesa 6enka. CtpoeHue 1-
PHK u xoaupoBanue amuHokucnot. Poibs pubocom B 6rocuHTe3e Oenka.
Pemenue 3aa4d Ha onpenesneHue nocie10BaTeIbHOCTH aMUHOKHUCIIOT B
MOJIeKyJe Oeka.

Pemenue 3aa4d Ha onpenesneHue nocie10BaTeIbHOCTH aMUHOKHUCIIOT B

MOJICKYJIC 66)11(21 B CJIydaC U3MCHCHU IMOCJIICAOBATCIIbBHOCTHU HYKIJICOTUIOB
JTHK

TeopeTnveckue 3aHATHS

Teopernueckoe 3anstue Ne 7 «lIporeccbl MAaTpUYHOTO CUHTE3A»

IIpakTH4YecKkue 3aHATHS

[Ipaktrueckoe 3anatue Ne 3 «PelieHue 3aa4 Ha ONpeeICHUE
IIOCJICIOBATEIBHOCTH AMUHOKHCIIOT B MOJIEKYJIE OeIKa

NINININ

OK 01
OK 02

Tema 1.7.
HekierouHbie

(popmbi
KU3HH

OCHOBHOeE CcoJiep:KaHue

N

Bupycsl — HekneTouHble GOpMBI )KU3HU U 00JTUTaTHBIE Tapa3uThl. CTpoeHHUE

MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.
Kuznennwiit nuki JIHK-conepxxamux Bupycos, PHK-conepsxkamumx
BUpYCOB, OakTtepuodaros. BUY, rematut yemnoseka.

Bbakrepuu. O0mas xapakrepuctuka. [lonsitue mramm. Bupycel u 0akrepuu:

CXOACTBA M pa3jIndusd.

OK 02
OK 04
IIK 1.2




BupycHble u 6akTepuanbabie 3a00seBanus. OOIIKUe MPUHIIUITBI
WCIIOJIh30BaHUs JIEKAPCTBEHHBIX BelecTB. OCOOCHHOCTU MPUMEHEHUS
QHTUOMOTHUKOB.

[IpencraBieHne yCTHBIX COOOIIEHUN ¢ MMPe3eHTaIlUeH, TOTOTOBICHHBIX 110
NEePEYHIO0 CTOYHUKOB, PEKOMEHJOBAHHBIX MPEMNoaaBaTeIeM

TeopeTnyeckue 3aHATHS

Teopetnueckoe 3ansitue Ne 8 «Heknerounsie (OpMbl KUZHU»

IIpakTH4Yeckue 3aHATHS

[Ipaktuueckoe 3anstue Ne 4 « BupycHbie u OakTepuaabHble 3a00JI€BaHUS.
OO61Me NPUHIUITBI UCTIOIB30BAHUS JIEKAPCTBEHHBIX BellecTB. OCOOEHHOCTH
NPUMEHEHHUS] aHTUOMOTHUKOBY

NINININ

Tema 1.8.
Oo0Men
BeleCTB U
npeBpaiieHne
JHEPruu B
KJIeTKe

OcHOBHOE coaep:xkaHne

ACCUMUIIATINS U TUCCUMUJISAIUS — JIBE CTOPOHBI MeTa0o0u3Ma. THITbI
oOMeHa BelecTB: aBTOTPO(HBIN U TeTepoTpodHBIN, adpOOHBIN U
aHa’POOHBINA. DHEepreTHUecKkoe ooecneueHne KIeTku: npespaiienne ATO B
0OMEHHBIX mporieccax. DepMeHTaTUBHBIN XapaKkTep peakuil KJIETOYHOTO
MeTaboau3Ma

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KieTKe. [Inactrnueckuii
obmeH. DdoTocuHTE3. XeMOCHHTE3. AHA’pOOHBIN SHEPreTHYECKU 0OMEH.
AHa’poOHBIe opranu3Mbl. bpoxkeHnue, aBTOTpodHBIN U reTepoTPOdHBINA THIT
nuTaHus. AHAYPOOHBIE MUKPOOPTAaHU3MBI KaK 00BEKTHl OMOTEXHOJIOTHH.
Orarsl 3HEepreTudeckoro oomMeHna. ['mukonus. buonornyeckoe okucieHue,
VI KJIETOYHOE JIbIXaHUE

TeopeTnveckue 3aHATHS

Teopetnueckoe 3austue Ne 9 «O6men BemiecT. [IpeBpaiienne sHEPTrun B
KJIETKE

OK 02

Tema 1.9.
Ku3HeHHbBIN’
MUK KJIETKH.

OcHOBHOE cofepKaHue

Krnerounsrit ki, ero nepuost u perysius. [leproasr nuaTepdass nx
ocobenHocTH. [(nddepeHnmanys KISTKH U apecT KISTOYHOTO ITUKJIA.

OK 02
OK 04




Muro3.
Meiio3

Jlenenue KieTku — MuTo3. CTaauu MUTO3a U MPOUCXOISIIIUE ITPOLIECCHI.
Kapuokunes u nutoknnes. buonornueckoe 3HaueHrue Mmuto3a. Meios —
penyKIIMOHHOE JiefieHue KieTku. Ctaauu Meio3a. Meito3 — ocHOBa
noJIOBOro pa3mMHoxkeHus. [loBenenne xpomocoM B merose. Kpoccunrosep.
buonoruyeckuii cMpici Meito3a. D¢ hexTsl Merio3a. Melo3 B )KU3HEHHOM
LIMKJIE OPTAaHU3MOB

TeopeTrnueckue 3aHATHS 2
Teopetnueckoe 3anstre Ne 10 « KuzHeHHbIH HUKI KIETKU. MuT03. Meio3y 2
Kountposabnas padora 1 2
Teoperuueckoe 3anstue Ne 11 «MonekynsipHbIi YPOBEHb OPraHU3AIUU KUBOTO»
Paznen 2. CtpoeHue U QyHKIMH OPraHU3Ma 42
Tema 2.1. Coaep:xanue 4
Ctpoenne IIpodeccnonanbHO-OPUEHTHPOBAHHOE COJIeP:KAHUE TEOPETHYECKOr0 2
OpraHmsma 0o0y4eHus
OnHoknerouHsle opranu3Mbl. KosloHManbHbIE OPraHU3MBl.
MHOroK1€eTOUYHbIE OpraHu3Mbl. B3auMOCBS3b 4aCTEl MHOTOKJIETOYHOTO
opranu3zma. @ynkuus. Oprassl U CHCTEMbI OPraHOB. ATIIIapaThl OPraHOB.
I'omeocTa3 oprann3Ma u €ro nojajep:KaHue B Mporecce
KU3HEIESITEIbHOCTH. OK 02
OyHKIMOHAJIbHAS CUCTEMa OpraHoB. TkaHu pacTeHui. TKaHM )KUBOTHBIX U OK 04
yenoBeka. Opranbl pacteHuil. Oprasbl U CHCTEMbI OPraHOB )KUBOTHBIX U K 1.2
YyesoBeKa. 3HaYEHUE ONOPbI, IBUKECHHUSI, TUTAHUSA, JIbIXaHUS, TPAHCTIOPTA
BEILECTB, BBIJICJICHHUS], 3a1UTHI. 3HAUCHHE MPOSBICHUS PA3IPaKUMOCTU U
perynsiuuu
OcHoBHOE coaep:xkaHne 2

Teopust KJIOHAIBHO-CENEKTUBHOrO UMMyHHTeTa [1. Dpnuxa, U.N.
MeunukoBa. Madeknnonnpie 3a001eBaHus U dnuaeMus. BaxkHewme
SMUAEMUU B UCTOPUH YeIIOBEUYECTBA. BakimHaims Kak nmpoduiakTuka
WH)EKITMOHHBIX 3a00JICBAHUIA.




[IpencraBneHne yCTHBIX COOOIIEHUM C MPe3eHTALUEH, TOITOTOBICHHBIX IO
MEPEYHIO0 HCTOYHUKOB, PEKOMEHIOBAHHBIX MPEINOjaBaTesieM

Teopernyeckue 3aHATHS

Teopetnueckoe 3ansitue Ne 12 «Opranuzmbsl. Opranbl U CUCTEMBI OPTaHOB.
QYHKIHOHAJIbHAS cucTeMa OpraHoB. CTpOEHUE OPraHU3Ma

IIpakTHYecKkue 3aHATHS

N

[Ipaktrueckoe 3ansTue Ne 5 «Teopust KIIOHAJIBHO-CEIEKTUBHOIO
ummynuterta I1. Dpnuxa, .M. MeunukoBa. Undekmonnsie 3a001eBaHus U
SIUIEMUSD

Tema 2.2.
DopMbI
Pa3MHOKEHUA
OpPraHu3MoB

IIpodeccnonanbHO-OPUEHTHPOBAHHOE CO/IEPKAHHE TEOPEeTHYECKOr 0
00y4eHus

®opMbl pa3MHOXKEHUS OPraHu3MoB. becronoe 1 1oj10Boe pa3MHOKEHHE.
Bunpl 6ecrnionoro pa3MHOKEHUs: IPOCTOE JEJIEHUE HA/IBOE, IOYKOBAHHUE,
pa3MHOKEHHUE CIIOPAMM, BETE€TATUBHOE pa3MHOXKEHHE, (hparMeHTaIus,
KJoHupoBaHue. IlogoBoe pasMHOKEHHE.

Teopernveckue 3aHATHS

Teoperuueckoe 3ansaTue Ne 13 «®opMbl pa3MHOKEHUST OPTaHU3MOB.
Pa3mHoOXeHne YenoBeKa

OK 02
IIK 1.2

Tema 2.3.
OHToOrenes
’KHBOTHBIX H
yeJ0BeKa

OCHOBHOeE coJiep:KaHue

I'amerorenes y »kuBOTHbIX. CriepMaToreHes u ooreHes. CTpoeHue moiaoBbIX
kieTok. OmIog0TBOpEeHUE U IMOPHUOHAIBHOE PA3BUTHE KUBOTHBIX.
[TapTeHorenes. DmOpuorenes (Ha npumepe nanneTnuka). Craauu
aMOpHOreHesa

Poct u pazButue xxuBoTHbIX. [locTaMOpruoHansHEIM iepuoa. [Ipsmoe u
Henpsimoe paszBuThe. PazButue ¢ MeraMopdo30M y 0€CIIO3BOHOYHBIX H
MO3BOHOYHBIX )KUBOTHBIX. CTailM TOCTIMOPHUOHAIBHOTO Pa3BUTHS Y
YKMBOTHBIX U 4esioBeka. [leprnoapl oHTOreHe3a yenoBeka. buonornueckoe
CTapeHHE U CMEPTh. | epoHTONIOTUS

TeopeTnveckue 3aHATHS

OK 02
OK 04




Teopetnueckoe 3ansatue Ne 14 «OHTOreHe3 )KMBOTHBIX U YETIOBEKa» 2
Teopernueckoe 3ansitue Ne 15 «Poct 1 pa3BUTHE KUBOTHBIX U YEJIOBEKAY

N

Tema 2.4. OcHOBHOE coJepKaHue 2
Omnrorenes I"ameTtodut u cnopodur. PasmHoKEeHHE U pa3BUTHE BOJIOPOCIEH.
pacreHui Pa3zmHOXeHME U pa3BUTHE CIIOPOBBIX pacTeHUN. Pa3sMHOXEHUE U pa3BUTHE OK 02
CEMEHHBIX pacTeHui. Poct. [lepnoasl OHTOTEHE3a pACTEHUI OK 04
TeopeTnyeckue 3aHATHS

Teopernueckoe 3ansitTue Ne 16 «OHTOreHe3 pacTeHUN»

N

N

Tema 2.5. OCHOBHOE CoJepKaAHUE 2
OcHoBHBIE ['eneTuka kak HayKa O HACJIEACTBEHHOCTU U U3MEHUHUBOCTH OPraHU3MOB.
MOHSATHS OcHOBHbBIE TeHETUYECKHUE TTOHATUS U CUMBOJIBL. ['eH. ['eHoTnn. denorwur.
reHeTUKH AnenbHbIC TeHbl. ATbTEpHATUBHBIC MMPU3HAKU. JIOMUHAHTHBIN U
pelecCUBHBIN pu3HaKu. ['omMo3urora u rerepo3urota. Yucras JIMHUS. OK 02
['uGpuapl. OCHOBHBIE METO/IbI T€HETUKH: THOPHUI0JIOTHYECKUH,
UTOJIOTUYECKHE, MOJIEKYJIIPHO-TEHETUYECKUE
Teopernveckue 3aHATHS

Teopernueckoe 3ansTHE Ne 17 «OCHOBHBIE IOHATHS TEHETUKH

N

N

Tema 2.6. OCHOBHOE cojiep:KaHne 2
3akoHOMepHO | 3aKOHOMEPHOCTH 00pa3oBaHMs raMmeT. 3akoHbl ['. Menaens:

CTH Momnorubpunnoe ckpemuBanue. [IpaBuiio qoMuHUpOBaHMS. 3aKOH
HACJIEeJOBAHU | €AMHOOOpA3Hs NMEPBOro MOKOJICHUS. 3aKOH PACIICTUICHUS] IPU3HAKOB.
| [{uTonorndeckne OCHOBBI MOHOTHOPUTHOTO CKperuBanus. [ umoresa
YUCTOTHI raMeT. AHAIU3UpPYIOUIee CKpelrBanue. Jurnopuanoe
CKpellMBaHUE. 3aKOH HE3aBUCHUMOTO HACJIEAOBaHUS MMPU3HAKOB.
[TonurnbGpuiHOE HACIEIOBAHNE U €r0 3aKOHOMEPHOCTH
IIpodeccHOHAIBHO-OPHEHTHPOBAHHOE COACPIKAHUE 42
Peuienvie 3a1au Ha onpeiesieHUE BEPOSITHOCTH BOZHUKHOBEHUS
HACJICJICTBEHHBIX MPU3HAKOB MMPU MOHO-, M-, TOJIUTUOPHUITHOM U

OK 02
OK 04
[IK 1.2




AHAJIM3UPYIOMICM CKPCIIUBAHUHN, COCTABJICHUC I'CHOTUIIMYCCKUX CXEM
CKpPCINMBAHHA Y UCIIOBCKA

Teopernyeckue 3aHATHS

Teopernueckoe 3ansTue Ne 18 «3akoHOMEpHOCTH 00pa30BaHMS TAMET.
3akonbl I'. Mennensa»

N

Teopernueckoe 3anstue Ne 19 «IlonurnOpuaHoe Hacie0BaHUE U €T0
3aKOHOMEPHOCTH»

IIpakTH4YecKkue 3aHATHS

[TpakTuueckoe 3anstue Ne 6 «PemnieHue 3a1au Ha onpeeaeHUe
BEPOSITHOCTH BOSHUKHOBEHUSI HACJICICTBEHHBIX MPU3HAKOB IIPU MOHO-, JIH-,
MOJIMTUOPUTHOM U aHAJU3UPYIOIIEM CKpPEIIMBAaHUH, COCTaBICHUE
TEHOTUIUYECKUX CXEM CKPEIIMBAHUS

Tema 2.7.
B3aumopeiict
BHE I'€HOB

OcHOBHOE coaep:xkaHne

I'enotun xak mejocTHas cuctemMa. MHOKeCTBEHHOE JIeHCTBHE TSHOB.
[IneroTponusi. MHOXKECTBEHHBIN ayuiean3M. B3anMoiencTBue auienbHbIX
reHoB. KogomunupoBanue. BzaumoneiicTBue HeaJuieIbHBIX T€HOB.
Kommnnementapuocts. Onuctas. [lonumepus

IpodeccnoHaTbHO-OPUEHTHPOBAHHOE COEPKAHNE MPAKTHYECKOT0
3aHATHS:

Pemenue 3a/1a4 Ha OIIPCACICHUC BCPOATHOCTH BO3HHUKHOBCHUS
HACJICACTBCHHLIX IIPU3HAKOB IIPH PA3JIMYHBIX THIIAX BSaPIMO,HeﬁCTBHﬂ
I'CHOB, COCTABJICHHC I'CHOTHUIINYCCKHUX CXCM CKPCINMBAHNA Y YCJIOBCKA

TeopeTnveckue 3aHATHS

Teopernueckoe 3ansaTue Ne 20 «BzaumoieiicTBue TeHOBY»

IIpakTH4eckue 3aHATHS

[Ipaktrnueckoe 3anatue Ne 7 «Penrenue 3a1a4 Ha ONpeeIICHUE
BEPOSATHOCTH BO3HUKHOBEHUS HACJIEICTBEHHBIX MPU3HAKOB MPH PA3TUYHBIX
TUTIAX B3AUMOJCHUCTBHUS TEHOB)

NINININ

OK 01
OK 02

OcHOBHOE cogepKaHue

OK 01




Tema 2.8.
CuenjieHHoe
HacJIe/l0BaHHe
NPU3HAKOB

3akonbl T. Moprana. CuenuieHHOe Haclue10BaHUE T€HOB, HAPYILICHHE
cuemieHusi. XpoMOCOMHasl TEOpHUsl HACIEICTBEHHOCTH. [ eHeTnueckoe
KapTUpOBaHHE XpoMocoM. Mcnonb30BaHne KpOCCUHIOBepa 1Jis
COCTAaBJICHUS T€HETUYECKUX KapT XPOMOCOM

IIpodeccuoHAIBLHO-0PHEHTUPOBAHHOE COAEPKAHUE IPAKTHYECKOI'O
3aHATHA:

Pemenue 3a/1a4 Ha OIIPpCACIICHUC BCPOATHOCTH BO3HUKHOBCHUSA
HACJICACTBCHHBIX IIPU3HAKOB IIPHU CUCINNICHHOM HACJICAOBAHUN, COCTABJICHUC
TCHOTHUITMYCCKUX CXCM CKPCUIMBAHUS

TeopeTnyeckue 3aHATHS

TGOpeTI/I"ICCKOG 3ansTHe Ne 21 «CIIGHJ'IGHHOG HaCJICI0BAHMC ITPHU3HAKOB»

IIpakTH4YecKkue 3aHATHS

[TpakTrueckoe 3anstue Ne 8 «PemeHue 3a1ad Ha onpeaeIeHUe
BEPOSTHOCTH BOSHUKHOBEHUS HACIICICTBEHHBIX MPU3HAKOB MPH
CIIETIJIEHHOM HACJICJITOBAHUH Y YETIOBEKAY

NINININ

OK 02
IIK 1.2

Tema 2.9.
I'eneTuka
moJjia

OCHOBHOE COIepKaAHUE

XPpOMOCOMHBIN MEXaHU3M OINPEENECHUS M0JIa. AYTOCOMBI U MOJIOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIN ¥ TeTepOraMeTHbIN MoJl. ['eHeTnueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue nmpu3HaKkoB, CLIETVIEHHBIX C
0JIOM

TeopeTnveckue 3aHATHS

Teopernueckoe 3ansaTre Ne 22 «I'eHeTHKA MOJIa»

IIpakTH4eckue 3aHATHS

[TpakTrueckoe 3auatue Ne 9 «PelieHue 3aa4 Ha onpe/iesIeHUe
BEPOSITHOCTH BO3HUKHOBEHHUS HACJIEACTBEHHBIX ITPU3HAKOB, CLEIIJICHHBIX C
IT0JIOM, COCTaBJIEHHE TEHOTUITUYECKUX CXEM CKPEIIMBAHUS

NINININ

OK 01
OK 02

Tema 2.10.
I'eneTuka
YyeJI0BeKa

OcHOBHOE cofepKaHue

Kapuotun yenmoBeka. MeTobl M3y4eHHs] TEHETUKHU YEJIOBEKA:
IreHeaJOrnYeCKHUM, OJN3HEIOBBIH, IINTOr€HETHYECKIUM, OMOXUMHUYCCKHH,

OK 01
OK 02




HOMYJIIIMOHHO-CTaTUCTHUeCKUI. HacneacTBeHHbIE 3a001€BaHMsI YEI0BEKA.
I'ennble 1 XpOMOCOMHBIE 00JI€3HU YesloBeKa. boye3Hu ¢ HacieICTBEHHON
IPEAPACTONOKEHHOCTRIO. 3HAUEHHE MEAULIMHCKON T€HETUKH B
PEeOTBPAILCHUH U JICYEHUH T'€HETUYECKUX 3a00JIeBaHUI Ye0BEKa.
Pemrenne 3aau Ha onpenesieHUE BEPOSITHOCTH BOZHUKHOBEHUS
HACJIEJCTBEHHBIX IPU3HAKOB, UCIOJb3YysI METO/IbI TEHETUKH YEJIOBEKA,
COCTaBJIEHME FEHOTUIIMYECKUX CXEM CKpeluBanus. [IpeacraBnenne ycTHbIX
COOOLIEHNU ¢ Ipe3eHTalMeN 0 HACAEACTBEHHbIX 3a00JI€BaHUSIX YEIOBEKA

TeopeTnyeckue 3aHATHS

Teopetnueckoe 3ansitue Ne 23 «I'eneTuka yenoBeka. MeTo bl U3ydeHUS
T€HETHKHU YeJIOBEKa»

N

TGOPGTI/I‘{CCKOG 3aHsTHe Ne 24 «HaCJ'Ie,HCTBCHHLIC 3a00JIEBAHHUS YEJIOBEKA»

IIpakTH4YecKkue 3aHATHS

N

HpaKTI/I‘-IGCKOG 3ansaThe Ne 10 «Pemienue 3aa4 Ha OIMpCACJICHNUC
BCPOATHOCTH BO3HUKHOBCHUA HACJIICACTBCHHBIX IIPU3HAKOB, UCITIOJIb3YA
MCTOAbI I'CHCTHUKH YCJIOBCKA»

Tema 2.11.
3akoHoMepHO
CTH
U3MEHYHMBOCT
u

OCHOBHOE COIepKaAHUE

BzaumoneiicTBie reHOTUIIA U Cpebl IpU POPMUPOBAHHUH (PEHOTHUIIA.
N3meHunBOCTh Npu3HakoB. KauecTBEHHbIE U KOJTUYECTBEHHbBIE MPU3HAKH.
Buibl 13MEHYMBOCTH: HACJIEACTBEHHAs U HEHACIIEICTBEHHAS.

3aKOH rOMOJIOTMYECKUX PSI0B B HacaeaAcTBeHHOM uaMeHunBoctu (H.U.
Baswuiio).

MopaudukannonHas, win GeHOoTUNIYECKasi N3MEHYUBOCTh. PoJb cpesibl B
MOIU(PUKATMOHHON M3MEHYNBOCTH. Hopma peakiiuu nmpu3Haka.
BapuannonHslil psa ¥ BapuallMOHHAsE KpuBast. XapakTepUCTUKA
MOIU(PUKATMOHHON H3MEHYNBOCTH

HacnenctBenHnasi, uiau reHOTUIMYECKasi K3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYHUBOCTb.

OK 01
OK 02
OK 04




MyTannroHHast U3SMEHYMBOCTh. BUIbI MyTalvii: TEHHBIE, XPOMOCOMHBIE,
reHOMHBbIE. [[pnyrHbBI BOSHUKHOBEHUS MYTAIUN.

Teopernueckue 3aHATHS 4
Teopetnueckoe 3ansitue Ne 25 «B3aumoaeicTBUe reHOTUIA U CPEIbI TPU 2
(dbopmupoBaHuu (heHoTuna.»
Teopetruueckoe 3anstie Ne 26 «I3MeHYUBOCTH NMPU3HAKOB. BUbI 2
U3MEHYMBOCTHUY
IIpakTH4eckue 3aHATHS 2
[TpakTuueckoe 3anstue Ne 11 «Pemienue 3a1au Ha onpeeieHUE TUTIA 2
MyTAaIlMu TIPHU Tiepeade HacIeACTBEHHbBIX MPU3HAKOB, COCTaBICHUE
TCHOTUIMUYECKUX CXEM CKPEIIMBAHUS
Tema 2.12. OCHOBHOE COIepKAHUE 2
Cenexnus Cenexius kak Hayka. MeTobl celeKIMOHHOM paboThl. ['eTepo3uc u ero
OPraHM3MoB npuyduHbL. MICKycCTBEHHBIN OTOOP: MACCOBBIN M MHAUBHUAYATbHBIA. DTaIlbl
KOMOUMHAIMOHHOU cenekuuu. CopT, mopojia, mTamm OK 01
AJNTOpPUTMBI PENIEHUE 3a/1a4 HA ONPEETIEHNE BO3MOKHOTO BOBHUKHOBEHUS OK 02
HACJIECTBEHHBIX TPU3HAKOB I10 CEJIEKIINHU, COCTABIEHUE TEHOTUITUNYECKUX
CXEM CKpEILIMBaHUs
TeopeTnueckue 3aHATHS 2
Teopernueckoe 3ansatie Ne 27 «Cenekuus OpraHu3MOBY 2
KontpoJsbHasi padora 2 2
Ctpoenne u pyHKIMH Opranu3mMa
Paznen 3. Teopusi 3Bos1IonIuMn 14
Tema 3.1. OcCHOBHOE COIepKaHUE 2
HUcropus [IepBbIe BOMOMUOHHBIEC KOHIIEIIUH. ['pagyacTHiecKas 3BOJIOLIMOHHAS OK 02
IBOJIIOIUOHHO | koHuenuus JK.b. Jlamapka. /IBukyiue criibl 3BoIonud. Kpeanimonusm u OK 04
ro Y4eHUus tparnchopmuzm. Cucremaruka K. JIlunnes u e€ 3HaueHHe 1715

dbopMuUPOBaHUS UJICH IBOJIOITUU




[IpeanocbuIKN BOSHUKHOBEHHSI TapBUHU3MA. DBOIONHS BUIOB B IPUPO/IE.
Boprba 3a cymectBoBanue. EctecTBeHHbII 0TOOp. [luBepreHuys npu3HaKkoB
U BUooOpa3oBanre. OCHOBHBIE TIOJIOKEHUSI CHHTETUIECKOW TEOPUHU
sposmouu (CTI). Posb 3BONMIOMOHHON TeOpUH B (POPMUPOBAHUHN HAYUHOU
KapTHHBI MHpa

TeopeTnyeckue 3aHATHS

Teopetnueckoe 3ansitue Ne 28 «VcTopust 3BOJIIOIIMOHHOTO YUEHHSI»

N

Tema 3.2.
Mukpo3B0oJI10
nus

OcHoOBHOE coaep:xkaHue

MHUKpPO3BOJIIOLMS U MAKPOIBOJIIOLMS KaK ATalbl 3BOIIOLMOHHOTO MpoLecca.
['eneTnyeckrie OCHOBBI ABOJIOIMU. MyTaluu U KOMOMHAIIMU KaK
3JIEMEHTApHBIN HBOJIIOIMOHHBIN MaTtepuai. [Tomynsuus kak seMeHTapHast
€MHHULIA SBOJIIOIUY.

JIBkytue cuibl ((pakTopsl) F3BOTIONUK. MyTaIllMOHHBIN MpoIiece U
KOMOWHATHBHAS U3MEHUYUBOCTL. Murparus. M3omsius nomysiuii:
reorpaduyeckas (IpocTpaHCTBEHHAs), Orojorndyeckas (penpoayKTHUBHAs).
EcrectBennsIit oT00p — HampasIstomui pakTop 3BoIoNMH. boprba 3a
CYIIIECTBOBAHME KaK MEXaHU3M JIEUCTBUS €CTECTBEHHOI0 0TOOpa B
nomyssusax. Bua u ero kpurepuu (nmpusHaku). BumooOpa3zoBanue kak
pe3yabTaT MUKPOIBOJIIOLUN

Teopernveckue 3aHATHS

Teopetnueckoe 3ausitue Ne 29 «MuxkposBomtonus. [lTomynsamnus kak
AIIEMEHTapHAs SIUHUIIA YBOJIIOIIUN

N

Teopernueckoe 3austue Ne 30 «/[Bmxymme cuiibl (pakTopbl) SBOTIOIUNA

OK 02

Tema 3.3.
Makpo3BoJi1o
s

OcHOBHOE coepKaHue

MakposBomtonusi. @opMbl U OCHOBHBIE HAIIPABIICHHS] MAKPO3BOJIIOLINHT
(A.H. CesepuioB). Ilytu noctuxenust OMOIOTHUECKOT0 Iporpecca:
apoMop§o3, uaroaganTaIms, ooas aereneparus. MeTobl n3ydeHus
MAaKpOAIBOIIOIMHU. 3aKOH 3apoibliiieBoro cxojctna (3akoH K. bapa).

OK 02




buorenetnueckuit 3akoH (2. I'ekkens, @. Mromnep). Obmue
3aKOHOMEPHOCTH (TpaBUIa) YBOJIIOIUN

Teopernyeckue 3aHATHS

Teopetnueckoe 3ansitue Ne 31 «MakposBostonus. PopMbl 1 OCHOBHBIE
HANPABJICHHUS] MAKPOIBOITIOLUN»

N

Teopetnueckoe 3ansiTue Ne 32 «MeTozbl U3yUeHUs MAKPOIBOIIOIIUN»

Tema 3.4.
Bo3HUKHOBEH
He U pa3BUTHE
*KM3HHU Ha
3emure

OcHoOBHOE coaep:xkaHue

I'unore3nl u TCOPHUHN BO3HUKHOBCHUS KU3HU HA 3emie: KpCallnMOHNU3M,
CaMOITPOU3BOJIBHOC (CHOHTaHHOC) 3apPOKIACHUC, CTAITMOHAPHOC COCTOAHUC,
MMaHCIICpMUs, omonon3. Hauaio OpFaHI/I‘IeCKOﬁ aBoJiroLuM. IlosiBieHue
IMCPBLBIX KJICTOK. 9BOJIIOIII/ISI MeTaboIM3Ma. 9BOJIIOIII/I$I IMCPBLIX KIICTOK.
HpOKapI/IOTBI " 3YKApHUOThI. HpOI/ICXO}K)ICHI/IG MHOT OKJICTOYHBIX
OpraHnu3MoOB. Bo3HMKHOBEHHE OCHOBHBIX HapCTB 3YKApPHOT.

OcHOBHEBIE YCPThI 3BOJTIOIHNH PACTUTCIIBHOT'O MHUPA. OcHOBHBIC YCPThI
9BOJIFTOIUH )KUBOTHOT'O MHpaA

TeopeTnveckue 3aHATHS

Teoperuueckoe 3ansatue Ne 33 «BosHUKHOBEHUE U pa3BUTHUE KU3HU Ha
3emiiey

OK 02
OK 04

Tema 3.5.

IIpoucxoxaeH
He YeJIoBeKa —
AHTPOIOreHe3

OCHOBHOeE CcoJiep:KaHue

AHTponoJIOrusi — HayKa o 4yesnoBeke. CUCTEMATHUECKOE TIOJIOKEHUE
yenoBeka. CXOJCTBO YEIOBEKA C )KMBOTHBIMU. OTINYMS YEIOBEKA OT
XKUBOTHBIX. [IpAIMOX0XKAEHNE U KOMIUIEKC CBSI3aHHBIX C HUM MPHU3HAKOB.
Pa3BuTHe roJoBHOTO MO3ra 1 BTOPOM CUTHAJIbHOM cucTeMbl. COOTHOIIEHUE
OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E

OcCHOBHbIE CTaJIUH AHTPOIIOTeHE3A. J[pUONUTEKN — IPEIKU YEIOBEKA U
4eJI0BEKO0Opa3HbIX 00e3bsiH. [IpoToaHTpOI — MpeIIIIeCTBEHHUK YETOBEKA.
ApXaHTpOII — IpeBHEUIINN YesioBeK. [laneoanTpomn — IpeBHUN YEITOBEK.
HeoanTtpon — uenoBek COBPEMEHHOI'O THIMA. DBOJIOLUS COBPEMEHHOTO
YEJI0BEKa.

OK 02
OK 04




Yenoseueckue pacbl. OCHOBHBIEC OOJIBINNE PAChl: €BPONCOUTHAS
(eBpasuiickas), HETPO-aBCTpaNOU IHAs (IKBATOPUATIbHAS ), MOHT'OJIOWTHAS
(a3maTcKo-aMepHKaHCKas ). BpeMst 1 MeCTO BOBHUKHOBEHUS YEIIOBEYCCKUX
pac. EAMHCTBO YenoBeuecKux pac

Bpewms u myTH paccenenus yenoBeka 1o mianere. [IprucmnocoOieHHoCTh
YeJIoBeKa K Pa3HbIM YCJIOBHUSAM Cpeibl. BiausHue reorpaguieckoit cpepl Ha
MOp(hOJIOTHIO U (DU3HOJIOTHIO YeJIOBEKa

Teopernueckue 3aHATHS 4
Teopetnueckoe 3ansitue Ne 34 «IIpoucxoxaeHue yeaoBeKa — 2
aHTPONOTEeHE3»
Teopetnueckoe 3ansitTue Ne 35 «Bpems U myTH paccesieHus 4eiaoBeKa 1o 2
rianere. [Ipucnoco61eHHOCTh YenoBeKa K pa3HbIM YCIOBUSIM CPEIbL. »
IIpakTHyeckue 3aHATHS 2
[Ipaktuueckoe 3anarue Ne 12 «Bpems u myTH pacceneHus 4eIoBeKa 1o 2
TUTAHETE)
Kontpoabnasi | Teoperuueckoe 3anatue Ne 36 «TeopeTnueckre acrieKThl IBOJIOIUH KU3HU 2
padora 3 Ha 3emiie»
Pa3nena 4. Jxoaorusa 22
Tema 4.1. OCHOBHOE COIepKaAHUE 4
Jkoaoruyeck | Cpensl 0OMTaHUS OPTAaHU3MOB: BOJIHAS, HA3€MHO-BO3IYIIIHAS, [IOYBCHHAS,
ue (pakTopsl M | BHyTpUOpranndMeHHas. u3nKo-XUMUYECKHe OCOOCHHOCTH CpeJl OOUTaHUS
cpeabl JKM3HU | opranu3MoB. [Ipucnoco6ennst Opranu3MoB K )KU3HH B PA3HBIX CPEIax.
[Tonsitue axonorudeckoro gakropa. Kmaccudukanus 3K0I0rHYecKux OK 01
dakropos. [IpaBuno muaumyma 0. JInbuxa. 3akoH TosnepanTHOCTH B. OK 07
Hlendopna
TeopeTnveckue 3aHATHS 4
Teopetnueckoe 3austue Ne 37 «Okonorudeckne (HaKTopbl U CPEIbl KUZHI 2
Teopetnueckoe 3austue Ne 38 «IIprucmocobiieHnst OpraHu3MoOB K KU3HU B 2

pa3HBIX cpeaax»




Tema 4.2.

Honyasuus,
€c000111eCTBA,
IKOCHCTEMBI

OcHOBHOE coaepkaHue

DKoornyeckas XxapaKTepuCTHKa BIIa U TMOMYJIAINHA. DKOJIOTHIeCKasi HAIIa
BUIa. DKOJOTHYECKHE XapaKTepUCTHKH nomysinun. CoolIiecTa u
skocucteMbl. buonenos u ero crpykrypa (B.H. Cykaues). CBsizu Mex 1y
oprann3mMamu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTHI 9KOCUCTEMBI:
POAYLEHTHI, KOHCYMEHTHI, peIylIeHThl. KpyroBopoT BEIIecTB M MOTOK
SHEPrUH B SKOCUCTEME. TpoduiecKue ypoBHH.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPO3KOCHCTEMBI. OTIHYHUS arpodKOCUCTEM
oT OUOTeoI1eH030B. YpOo3kocucTteMbl. OCHOBHBIE KOMITOHEHTHI
ypOOIKOCUCTEM.

Tpodudeckue nenu u cetu. OCHOBHBIE TIOKa3aTeNIM IKOCHCTEMBI. briomacca
Y TIPOIYKITUS. DKOJIOTHUSCKHUE TUPAMHUIBI YUCEIl, OMOMACChI U DHEPTHH.
[IpaBwiio mupamMuIbl SHEPTUH.

Perenne mpakTHKO-OPHEHTHPOBAHHBIX PACUETHBIX 3aJaHHUI IO IEPEHOCY
BEIIECTBA U DHEPTHH B SKOCHUCTEMAaX C COCTaBJICHHUE TPOPUICCKUX LIeTel 1
nupaMu]] OMoOMacchl U SHEPTHH

TeopeTnveckue 3aHATHS

Teopetnueckoe 3anstue Ne 39 «Dkonorudyeckas XxapakTepUCTHKa BUA U
TOTTYJISIITUU

Teopetnueckoe 3ausiTue Ne 40 « AHTPONIOT€HHBIE YKOCUCTEMBI»

Teopetnueckoe 3ausitue Ne 41 «Tpoduyeckue uenu u cetu. [IpaBuno
NAPAMUbI SHEPTUU»

IIpakTH4eckue 3aHATHS

[IpakTrueckoe 3ansitue Ne 15 «Penienne npakTUKO-OpUEHTHPOBAHHBIX
pacUeTHBIX 3aJaHHI IO IEPEHOCY BEIIECTBA U SHEPTUH B DKOCUCTEMAX C
COCTaBIICHHE TPOPUUECKUX IIETICH U MUpaMu]] OMOMAaCChl U DHEPTUNY

OK 01
OK 02
OK 07

OcHOBHOE cogepKaHue

OK 01




Tema 4.3.
buocdepa -
rjao0ajJbHas
KO0JIOrHYecKa
s1 CHCTeMa

buocdepa — xxuBast o6onouxa 3emnau. PazButue npenacrabienuit o ouocdepe
B Tpyaax B.U. Bepuanckoro. O6nactu 6uocheps! u e€ coctan. XKusoe
BEUIECTBO OMOC(hEepsl U €ro PyHKIIUU

3aKOHOMEPHOCTH cyulecTBOBaHUsl Onocdepsl. OcodbeHHOCTH Orochephl Kak
r100anpHOM SKOCHUCTEeMBI. /[[uHaMudeckoe paBHOBecHe B buocdepe.
PurmuuHoCTb siBeHu# B 6nocdepe. KpyroBopotsl BeliecTs u
OMoreoXnuMHUYECKre IUKIBL. | T00anbHbIE 9KOJOTHYIECKHE MTPOOTEMBI
COBPEMEHHOCTH U MYTH UX PEUICHHUSI

TeopeTnyeckue 3aHATHS

Teopetruueckoe 3anstue Ne 42 «buocdepa - rmodabHas IKOIOTHYECKAST
CHCTEMa

N

Teopernueckoe 3anstue Ne 43 «['1oOanbHBIE HKOJIOTHYECKUE TPOOIEMBI
COBPEMEHHOCTHU U MYTH UX PEIICHUS»

OK 02
OK 07

Tema 4.4.
Bausinue
AHTPOIIOTCHH
bIX (haKkTOPOB
Ha Ouocgepy

OCHOBHOE COIepKaAHUE

AHTpOIOreHHbIe BO3/IecTBHs Ha Ouochepy. 3arps3HeHus Kak BUJ
AHTPOMOTEHHOT'0 BO3JIEUCTBUS (Xumuueckoe, husuueckoe, buonocuieckoe,
0mMX00bl NPOU3600CMEa U nompebilenust). AHTPOIIOTeHHbIE BO3ICHCTBUS Ha
atmocdepy. BoznelictBus Ha ruapochepy (3aepazneHus u ux UCmMoyHUKU,
ucmowenus 600). Bo3aencreus Ha mutocdepy (decpadayus nousul,
go30elicmale Ha 20pHble Nopood, Hedpa). AHTPONIOTCHHBIC BO3/ICHCTBHUS Ha
OmoTHYECKHEe COO0IIeCTBa (1eca u pacmumenvHble cO0OUecmaa,
JHCUBOMHBLIU MUD)

IpodeccnoHaTbHO-OPHEHTUPOBAHHOE COEPKAHNE MPAKTHYECKOT0
3aHATHSL:

Peuienrie npakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUM 10
COXpaHEHMIO MIPUPOIHBIX PECYPCOB CBOETO PErMOHA MpoxuBaHus. Pacuer
BoIonIoTpeOaeHus ropoaa KucioBoacka

TeopeTnveckue 3aHATHS

OK 01
OK 02
OK 04
OK 07
IIK 1.2




Teopetnueckoe 3ansTue Ne 44 «BnustHue aHTPONOT€HHbBIX (PAKTOPOB Ha
ouochepy»

IIpakTH4YecKue 3aHATHS

[Ipaktuueckoe 3anarue Ne 16 «Pernienue npakTUKO-OPUEHTUPOBAHHBIX
PACUYETHBIX 3aJaHUI [0 COXPAHEHMIO TPUPOIHBIX PECYPCOB CBOETO PETMOHA
IPOKUBAHUS

Tema 4.5.
Baunsinue
COIUAJILHO-
IKOJIOTHYECKH
X (pakTOpOB
Ha 310pPOBbe
yeJg0BeKa

OcHoOBHOE coaep:xkaHue

310poBBE U €r0 cocTaBisionue. MakTophl, MOTOKUTETFHO U OTPUIIATEIIEHO
BJIMSIONTUE HA OPTaHW3M YeJIOBeKa. BpeHbIe TPUBBIUKH: TIOCICACTBUS U
npodunakTrka. [IpodiieMa TeXHOTEHHBIX BO3JICHCTBHI HA 3J0POBBHE
YeJioBeKa (3JICKTPOMArHUTHBIC TIOJIS, OBITOBAST XMMHUS, U30BITOYHBIC IITyMBI,
paauarys 1 T.11.). Ajantamnus OpraHu3Ma 4ejioBeka K pakropam
OKpYXaromen cpeibl. 3alUTHbIC MEXaHU3MbI OPraHU3Ma YeJIOBEKa.
310pOBBE U PAOOTOCIIOCOOHOCTD.

[TpuHIIMTIBEI POpPMUPOBAHUS 3I0POBbECOEPETAIOIIETO TTOBEICHMS.
duznyeckas akTUBHOCTH U 3710poBbe. [ pymmbl 310poBbsi. OCHOBBI
3aKanuBaHus. buoxuMmudeckue acekThl pallioHaNbHOro nutanus. [IpaBuna
0€3011aCHOT0 MCIOJIb30BaHUSI OBITOBBIX MPUOOPOB U TEXHUUECKHUX
YCTPOWCTB

IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COEPKAHME JIA0OPATOPHOTO
3aHATHS

N3ydyeHne MmexaHW3MOB aJanTaly OpraHu3Ma 4eJIOBEKa K HU3KUM U
BBICOKMM TeMIIEpaTypam

TeopeTnveckue 3aHATHS

Teopernueckoe 3anstie Ne 45 «310pOoBbE U €r0 COCTABISAIOIINE»

N

Teopetnueckoe 3austue Ne 46 «IIpuanumns! hopMupoBaHus
3I0POBBECOSPETAIONICTO TTOBEACHUS

IIpakTH4ecKue 3aHATHS

OK 02
OK 04
OK 07
IIK 1.2




[Ipaktuueckoe 3anstue Ne 17 «OnpeneneHue CyTOYHOTO paliioHa
MIATAHUS

[Ipaktuueckoe 3anarue Ne 18 «Coznanne HHAUBUIYATbHON NAMSATKH 110
OpraHu3aIvy palMoHaIbHON (HU3NYECKON AaKTUBHOCTHY

IIpodeccuoHATLHO-OPHEHTHPOBAHHOE COEPKAHNE JTa00PATOPHOTO
3aHATHS

Jlaboparopnas pabota Ne 2 «YMcTBeHHas: pab0TOCIOCOOHOCTh. Brusnue
abnoTnyeckux GakTOPOB Ha YeJOBeKa (HU3KUE M BBICOKHE TEMIICPATYPHI)»

Kountposbnas padora 4
Teopernueckoe 3ansitue Ne 47 «TeopeTrueckue aceKThl SKOJIOTHH»

Pa3nena 5. buojgorus B ;KU3HHU

oo

Tema 5.1.
buortexHnoJor
UM B JKN3HHU
KaK/J10ro

ITpodeccuoHAIBHO-OPMEHTHPOBAHHOE COIEPKAHUE

buoTtexHonorus kak Hayka U mpou3BoIcTBO. OCHOBHBIC HAIPaBICHUS
COBpPEMEHHON OMOTeXHOJIOTHU. MeToabl OnoTexHOJIOTuH. OOBEKTHI
OMOTEXHOJIOTHHU. DTHKA OMOTEXHOJIOTHUYECKUX U TeHETUYECKUX
skcriepuMeHTOB. [IpaBuiia morcka u aHajan3a OMOIKOJIOTHIECKON
uH(OpPMaIMK U3 Pa3IMYHbIX KICTOUHUKOB (Hay4YHasi U yueOHO-Hay4YHas
JUTEpaTypa, CPeCTBa MAaCCOBOM MHGOpMAIIHH, ceTh IHTEpHET U apyrue).
AnHanu3 nHGOpMaIUK O HAYIHBIX JOCTHKEHUSIX B 00JACTH T€HETHUCCKHUX
TEXHOJIOTUH, KIIETOYHON MHXECHEPHUH, TUIIEBBIX OMOTEXHOJIOTHA.

Teopernveckue 3aHATHS

Teopetnueckoe 3ausiTe Ne 48 «bHOTEXHOIOTHHU B KU3HU KAKOTO»

IIpakTH4eckue 3aHATHS

[Tpaktuueckoe 3ansatue Ne 19 « Ananu3 uadopMaIu 0 HayIHBIX
JTOCTIKEHUSAX B 00JIACTH TEHETUUECKUX TEXHOJOTUM, KIIETOUHON
WH)XKCHEPUH, TTUTIEBBIX OMOTEXHOJIOT Ui

NINININ

OK 01
OK 02
OK 04
IIK 1.2

Tema 5.2.1.
BbuorexHoJsior
WU B

Conep:xxanue

Pa3zBuTne 6mMoTexXHOIOTHIA B 00J1ACTH METUIIMHEI U (papMaIiiu |
MPUMEHEHHUE MX B KU3HH YEJIOBEKa, MOWCK W aHAIN3 WHOOPMAITIH U3

OK 01
OK 02
OK 04




MeAuIMHe U
bapmanun

pa3IUYHBIX HICTOYHUKOB (Hay4Has U yueOHO-Hay4Has JuTepaTypa, CpecTBa
MaccoBOil HHpopManuu, cetb UHTEpHET U npyrue)

Keiicol Ha aHanu3 nHGOpPMAIMU O Pa3BUTUH OMOTEXHOJIOTHI B MEAUIIMHE U
dbapmanuu (1o rpyrmam)

Teopernyeckue 3aHATHS

Teopetnueckoe 3ansitue Ne 49 «Pa3putrie OMOTEXHOIOTUM B 00J1aCTH
MEJHIMHBI U (papMaIi 1 MPUMEHEHNE UX B KU3HU YEJIOBEKa»

IIpakTH4Yeckue 3aHATHS

HpaKTI/I‘IeCKoe 3ansTHe Ne 20 «buorexHooruu B MCIUIIUHC U Q)apMauHH»

N

[TpakTuueckoe 3anstue Ne 21 «3amuta keiica: [IpeacraBienue pe3yabTaToB
pELIeHUs] KEHCOBY

IIK 1.2

Pa3nen 6. buodkosiornueckue uccjeJ0BaAHUA

16

Tema 6.1.
OcHOBHBIE
METO/IbI
OMOdKOJOrHYe
CKHX
HCCJIe10BaHUM

OcHOBHOE coaep:kaHue

Hayunbiit MmeTos1. MeTo1bl OMOIKOJIOTHYECKUX HCCIIEIOBAHUM: TIOJIEBbIE,
nabopaTopHbie, IKCIIEpUMEHTaIbHbIe. MOHUTOPUHT OKpPYKAIOUIEH CpeIbl:
JIOKaJIbHBIN, PETUOHATILHBIN U TJI00aTbHBIN.

MeTtonbl IoHcKa, aHaJIU3a U 00paboTKU UH(POPMAITUU O POEKTE B
Pa3JIMYHBIX UICTOYHHUKAX.

ITocTaHOBKA 11€TH, 3a/1a4, BBIABUKEHUE THUIIOTE3bI, IPOBE/ICHHE
AKCHEPUMEHTA IO ONPEICICHUI0 ONTUMAJIbHBIX YCIOBUM I pOCTa U
(U3HOTOTHYECKON aKTUBHOCTHU APOAOKEBBIX KIIETOK.

BrnusiHue TemmiepaTypbl Ha pocTa U (PU3HOTOTHIECKYIO aKTUBHOCTD
JPOXOKEBBIX KIETOK. BiusiHUEe yriieBoA0B Ha pocTa B (PU3UOIOTHIECKYIO
AKTUBHOCTB JPOXIKEBBIX KIIETOK

CoueTaHHOE BIUSHUE TEMIIEPATYPHI U YIIIEBOJOB HAa pOCTa U
(U3HOTOTHYECKYIO0 AKTUBHOCTD JIPOYKIKEBBIX KIIETOK

TeopeTnveckue 3aHATHS

N

Teopernueckoe 3ansTre Ne 50 «OCHOBHBIC METOIBI OMOIKOIOTHICCKHIX
HCCJIETIOBAHUI»

OK 01
OK 02
OK 04
OK 07




Teopetuueckoe 3anstie Ne 51 «OCHOBHBIE METO/IbI OMOIKOIOTUYECKHUX
HCCJIETOBAHUIN»

JlabopaTopHble 3aHATHS:

Jlaboparopnas pabota Ne 3 «IlocTtaHoBKa 11€71H, 3a/1a4, BBIABUKEHUE
TUIIOTE3bl, TPOBEICHNUE SKCIIEPUMEHTA T10 OTIPECICHHIO ONITUMATbHBIX
YCIIOBUH TSI pOCTa ¥ (PU3NOJIOTMYECKON aKTUBHOCTH JIPOKIKEBBIX KICTOK)

Tema 6.2.
buoskosoruu
eCKuH
IKCIEPUMEHT

OcHoOBHOE coaep:xkaHue

10

00630p TeM yueOHO-HCCIIeI0BATENBCKUX NPOEKTOB. BoiOop yueOHo-
UCCJIeI0BATEIBCKOI0 MPOEKTa U3 MpeasiokeHHbIX. DopMupoBaHue
KOMaH/JIbl TPOEKTA. AJITOPUTM BBITIOJIHEHUS TTPOCKTA.

Kaxxnas rpynna BeIOMpaeT oJIMH U3 BApUAHTOB Y4€OHO-UCCIIETI0BATEICKUX
IPOEKTOB:

1. Ornenka kadyecTBa aTMOC(EpHOTO BO3yXa

2. OreHka KavyecTBa MOYB METOI0M (PUTOTECTUPOBAHMUSI

3. Ornenka KadecTBa BOJI TOBEPXHOCTHBIX BOJAOEMOB 10
OpraHoOJENTUYECKUM U (PU3UKO-XUMUYECKUM CBOMCTBAM

4. Biusinue I[TAB Ha pocT 1 pa3zBUTHE CEMSH BBICHINX PACTCHUHN

5. Brnusinue coneBoro 3arps3HeHus: Ha POCT U Pa3BUTHE CEMSH BBICIITUX
pacTeHui

Ilepsviii sman evinonnenus npoekma: O60CHOBaHNE aKTYaJIbHOCTH
BBIOpaHHOM TeMbl. BhIsiBIIeHHE MpoOIeMbI UCCIeI0BaHuUs, (POPMYIHpOBaHUE
runoTe3bl. Be1Oop MeTo10B ucciieoBanms. Beioop Touek oToopa rnmpod Ha
TEeppUTOpHUU UcclieoBanus. [locTaHOBKa 1eel U 3a/1a4 UCCIIEI0BAHMSL.
Omnpenenenue GopMbI IPEACTABICHUS PE3yIbTATOB UCCIICTOBAHUA.
Onpenenenue 3TarnoB U COCTaBICHUE MJIaHA UCCIEA0BaHUS 3allUTa
npoekTta. [IpeacraBnenre pe3yabTaToB BHIIOJIHEHUS y4eOHO-
UCCJIEJOBATEIBCKUX MPOEKTOB

TeopeTnveckue 3aHATHS

Teopetnueckue 3anstre No 52 «bHOAIKOTOTHYECKUN IKCTIEPUMEHT




JlabopaTopHble 3aHATHA

»

Jlaboparopnas pabota Ne 4 «IIpoBegeHue s3KCIEpUMEHTa» 2
Jlaboparopnas pabota Ne 5 «IIpoBeaeHue cratucTudeckoit 00paboTKu 2
NOJTYYCHHBIX JTAHHBIX»
JlaGopatopnas padota Ne 6 «DopmynupoBaHue BHIBOJOB U TPOTHO30BY 2
IIpakTHyeckue 3aHATHS 2
[IpakTraeckoe 3ansTHe Ne 22 «[IpencraBieHune pe3yabTaTOB BBIMOJHEHUS 2
y4eOHO-MCCIIEI0BATEILCKUX MPOCKTOB (BHICTYIUICHUE C MPE3CHTAINEH )»
CamocrosiTeqibHast padoTa 00y4arOIMXCH 14
BrImonHeHre WHINBUAYATBHOTO MTPOSKTa
IIpome:xkyTouHas aTrTecTanus (IK3aMeH) 18
B TOM YHCJIC
KOHCYJIbTallU K SK3aMEHY 12
HK3aMeH 6
Bcero: 192




3. YcJi0BUS peajin3aluy NPorpaMmel 001eo0pa3oBaTe/ibHOM JUCHUILIHHBI

3.1. Jns peanu3anMud NpPOrpaMMbl JUCHHUIIMHBI JO/LKHBI OBITh
NpeIyCMOTPEHBI CileAyIoNHe CrelHaAJIbHbIe TOMeIleHUs:

Kabuner «buonocuuy, ocHalleHHBIM 000pynOBaHUEM: MeOeb, JOCKa, MEII,
HarIsHble TOCOOUs (KOMIUIEKTHI y4eOHBIX TaOJIMI, MJIAKaTOB), TEXHUUYECKUMU
cpeAcTBaMU OOYy4YEHHUs: KOMIIBIOTEpP C YCTPOWCTBAMU BOCIPOM3BEJACHUS 3BYKa,
MIPUHTEP, MYIBTUMEIUA-TIPOCKTOP C SKPAHOM, YKa3Ka-MPe3eHTEP JJIsI TPE3CHTAIUH.

JlaGoparopusi, ocHalleHHas OOOpyJOBaHUEM JJisi MPOBEICHUS 3aHATHI:
MUKPOCKOIBI, CEKYHIOMEp, TOHOMETp, JabopaTopHas mocyaa (TpoOUpKH,
MOJICTaBKH JIJIsi TPOOUPOK, MUHIIETHI, TIECOK, CTYNKH C MECTUKAMHU, MPEIMETHbIE U
MOKPOBHBIE  CTEKJA, CTEKJISHHBICE  MAJIOYKHA,  MNpPEenapoBajbHbIE  WIJIBI,
dbunpTpoBanbHas Oymara (caiipeTku), CTakaHbl) TUNEPTOHUYECKUM pPacTBOP
xjopuna Hatpus, 3%-HbBIII pacTBOp IMEpPOKCHUIa BOAOPOJA, PacTBOp Hojaa B
HOMMCTOM KaJlMM, TJIMIIEPUH, KIYOHU KapTodess, JUCT dJ0/AeH KaHAJCKOU, IO
PsIOVMHBI OOBIKHOBEHHOM (pSIOMHBI MJTH TOMATA), TyK pemyaThiid, pa3Be/ICHHBIC B BOJIC
TPOKAKN);

3.2. UudopmanuoHHoe odecriedyeHre peaan3anuu NporpaMmbl

1. Jlns peanm3zanuu mporpamMMbl OuOiamoTeuHbIdt (poHA 00pa3oBaTeIbLHOMN
OpraHM3allid HMMEeT TIeYaTHbIe ©  DJIGKTPOHHbIE  oOpa3oBaTelnbHBICE |
MHPOPMAIIMOHHBIE  PECYpChl, PEKOMEHIOBAHHBIC IS  WCIOJB30BAaHHS B
00pa30BaTeIHLHOM IPOIECCE, HE CTapIIe TSITH JIET C MOMEHTa U3JaHMUS.

2. CIIucoK JuTepaTypbl

1. buonorus. 10-11 kmacc (yrayOJieHHBIM ypOBEHB): YYCOHUK IS
cpeaHero obmiero odpazopanus / B. H. Speirun [u ap.]; mox obmieit penakiueii B.
H. SApsiruna. — 2-e uzn. — Mocksa: HUznarensctBo FOpaiit, 2022. — 357 ¢. —
(HaponHoe npocBenieHue).

2. O6yxoB, /[. K. buonorus: kKjieTku ¥ TKaHH: ydyeOHOE TocoOue s
cpeanero npodeccuonanpHoro oopazosanus / JI. K. Ooyxos, B. H. Kupunenkosa.
— 3-e u3n., mepepabd. u qon. — Mocksa: MznatensctBo FOpaiit, 2022. — 358 c. —
(ITpodeccuonanpHOE 0Opa3oBaHUE). —

3. buonorusi: yaeOHUK 1 IPAKTUKYM TSI CPETHETO MPOPECCHOHATEHOTO
obpazoBanus / B. H. Speirun [u ap.]; mox penakuueit B. H. SApeiruna. — 2-e us .
— Mocksa: MzpatensctBo IOpaiit, 2022. — 378 c. — (IIpodeccuonanbHoe
obOpa3oBaHue).

I[OIIOJIHI/ITC.H])HLIC HCTOYHHUKH



1. [TaBnoBa, E. . Dxkonorus: yuyeOHUK M MPAKTUKYM [JIsi CPEAHETO

npodeccuonansHoro odpaszosanus / E. W. IlaBnosa, B. K. HoBukoB. — Mockaa:
N3narenscTBo Opaiit, 2022. — 190 c.

2. Epemuenko, O. 3. buonorus: yaenue o 6uochepe: yuebHoe nmocodue
JUIs cpeaHero npodeccuoHanbHoro oopaszosanus / O. 3. Epemuenko. — 3-¢ u3j.,

nepepad. u gon. — Mocksa: M3narensctBo FOpaiit, 2022. — 236 c.

3. bmunos, JI. H. DOkomorus: yueOHOe TmocoOWe MJIsi CPEAHEro
npodeccuonansHoro oopasosanus / JI. H. biunos, B. B. [Tonskosa, A. B. Cemenua
; mon obuieit penakiueit JI. H. binnosa. — Mocksa: U3patensctBo Opaiit, 2022.
— 208 c.

4, Hecmenosa, H. H. Dxonorust yenoBeka: y4eOHUK M MPAKTHKYM ISt
cpennero mpodeccuonanbHoro obpazoBanus / H. H. HecmenoBa. — Mockaa:
N3narenscTBo FOpaiit, 2022. — 157 c.



5. KoHTpoJb M o11eHKA pe3yibTATOB OCBOEHNs 00111e00pa3oBaTe/ IbHOM

AUCIHUIIJINHBI

KoHTpoJib U o1leHKa pe3ylIbTaTOB OCBOEHUS 0011e00pa30BaTEeILHON JUCIUILTAHBI

PacKpBIBAIOTCS

yepe3

JTUACIHUILIMHAPHBIE

PE3YJIbTATHI, HaIpaBJICHHBIC  Ha

dbopmupoBaHue o0mKX U MPoGheCCUOHATBHBIX KOMIIETCHIIUH 10 pa3jeiaM U TeMaM

coJiep KaHusl y4eOHOro Marepuana.

dopmupye
Mble
KOMIIETEHII
HM

Pasznen/Tema

Tun oueHoYHBIX MEPONIPUATHH

Paznea 1. KileTka — CTPYKTYPHO-
(pyHKIMOHAJILHAS eIMHUIIA

KouTposnpsHas padora «MonekyaspHbIid
YPOBEHb OpraHu3aliy >KUBOTO»

KMBOT0

OK 02 Tema Nel.l1. 3anojHeHue TaOINIBI C OITMCAHUEM METO/I0B
buonorus xak MUKPOCKOTTUPOBAHUS C UX JTOCTOMHCTBAMH U
HayKa HEJIOCTaTKaMH.

3anonHeHue Tabnuibl «Bkiaa yueHbIx B
pa3BuUTHE OUOJIOTHUN»

OK 02 Tema Nel.2. 3anoJIHeHUE CPABHUTEIBHON TaOIUIIBI
O6mmas CXOJICTBA M PA3JIUYMil )KUBOTO U HE JKMBOTO
XapaKTEePUCTHUKA
KU3HU

OK 01 Tema Nel.3. @poHTANBHBIN ONPOC

OK 02 buonornuecku [ToaroToBKa yCTHBIX COOOIICHMI C

OK 04 Ba)KHBIE Mpe3eHTaluen
XUMHUYECKHE
COEIMHEHUS

OK 01 Tema Nel 4. OuenuBaemas JUCKyCCHs IO BOIIpocaM

OK 02 CrpykTypHO- JEKIUHU

OK 04 byHKITMOHAIBHAS Pa3paboTka MeHTaIbHOW KapThI TIO
OopraHu3anus KJIeTOK |KiIacCU(UKAIMK KIETOK U UX CTPOSHHUIO Ha

MPO- U SYKAPUOTUYECKUX U 1O IAPCTBAM B
MUHH TpyTIax
BrinosiHeHue u 3amura J1abopaTtopHbIX padoT:
«CTpoeHue KIeTKH (pacTeHusl, ’)KUBOTHBIE,
rpuObl) U KJIETOYHBIE BKIIOUECHUS (Kpaxmal,
KapOTUHOU/IbI, XJIOPOILJIACThI, XPOMOILIACTHI)»,
«IIponuiiaemocts MeMOpaHsbI (T1a3MOIU3,
JIETIIa3MOJIN3 )»

OK 01 Tema Nel.S. @poHTaNBHBINA ONPOC




OK 02 CtpykTypHO- Pa3zpabotka rinoccapus
dbyHkuroHanbHble  |PemieHue 3aayu Ha onpeaeieHue
dakTophI MOCJIEI0BATEILHOCTH HYKJICOTHIO0B
HACJIEJICTBEHHOCTH
OK 01 Tema Nel.6. @poHTaNBHBINA ONPOC
OK 02 [Iponeccer Tect «IIpoueccsl MATPUYHOTO CUHTE3A»
MaTPUYHOTO Pemenue 3aay Ha ornpezaeseHue
CUHTE3a MOCJIEI0BATEIbHOCTH aMUHOKHUCIIOT B
MoOJIeKyJIe Oeka
Pemenue 3amay Ha ornpezeneHue
MOCJIEIOBATEILHOCTH aMUHOKHUCIIOT B
MoJIeKyJie Oelika B Cily4ae U3MEHEHUs
nocJsenoBarTesbHOCTH Hykiaeotuaos JJHK
OK 02 Tema Nel.7. OpoHTaNBHBINA OITPOC
OK 04 Hexnerounnie [ToaroToBKa YCTHBIX COOOIIECHHUI C
(bOpPMBI KU3HU npe3eHTanuel (BUpycHble U OaKkTepuaabHbIe
3a0oneBanusi. OOIIME MPUHIIUIIBI
WCIIOJIb30BaHUS JIEKAPCTBEHHBIX BEIIIECTB.
Oco0eHHOCTH TPUMEHEHHSI aHTUOMOTHUKOB)
OK 02 Tema Nel.8. OpoHTaTBHBINA ONPOC
OOmeH BeniecTB 3anojgHeHNe CPaBHUTEIBHON TaOIUIIbI
peBpalieHue XapaKTepUCTUK TUIIOB OOMEHA BEIIECTB
SHEPI'HH B KIIETKE
OK 02 Tema Nel.9. OOcyxJIeHre TI0 BOIPOCaM JICKITUU
OK 04 JKuznennsiii ukn | Pa3paboTka JIGHTHl BpeMEeHH YKU3HEHHOTO

KJIETKU. MUTO3.
Meiios

UKJIa

Paznen 2. Ctpoenue u GyHKUMH

KonTponrsnas pabora «CtpoeHue u QyHKIHH

opraHusma OopraHu3Ma»
OK 02 Tema Ne2.1. OuenuBaemas JTUCKYyCCHs
OK 04 Crpoenue Pa3paboTka MEHTaNBHON KapThl TKAHEH,
opraHuzmMa OpraHOB M CUCTEM OPTaHOB OPTaHU3MOB
(pacTeHusi, >)KUBOTHBIE, YETIOBEK) C KPAaTKOU
XapaKTePUCTUKON UX (HYyHKIIUN
[TonroToBKa U TpeICTaBIEHNUE YCTHBIX
COOOIMICHMH ¢ Mpe3eHTanne (MMMYHUTET,
WH(}EKIIMOHHBIC 3a00JICBaHUS, ITHICMHIH,
BaKIIMHAIIHS)
OK 02 Tema Ne2.2. @poHTaNBHBINA OMPOC
Dopmbl 3anosiHeHHe TabJIUIIbI C KPAaTKOM
Pa3MHOXEHUS XapaKTePUCTUKOU U TIpUMeEpaMu GopM

OpTraHU3MOB

Pa3MHOKEHUSI OPraHU3MOB




OK 02 Tema No2.3. Pa3paboTka 1eHTBl BpeMEHU ¢
OK 04 OHTorenes XapaKTEPUCTUKOM ITAllOB OHTOI'CHE3a
KUBOTHBIX U OTJIEJIbHOM IPYMIION )KUBOTHBIX U YEJIOBEKA IO
YeJioBeKa MUKpOTpyHnam
Tect/ompoc
OK 02 Tema Ne2.4. CocraBiieHHE )KU3HEHHBIX IUKIIOB PACTCHUI
OK 04 OnTorenes o oT/AenaM (MOXOBU/IHBIC, XBOIIICBUIHBIC,
pacTeHui NanoOpOTHUKOBUIHBIE, TOJIOCEMEHHBIE,
HOKPBHITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTtka rioccapus
OcuoBnble nousitus |Tect
TeHETHKHU
OK 02 Tema Neo2.6. @pOoHTaNBHBIN OIIPOC
OK 04 3aKOHOMEPHOCTH TecT no Bompocam JIeKIUH
HacJIeI0BaHus Pemenue 3amay Ha ornpezeneHue
BEPOSITHOCT BOZHUKHOBEHUS
HACJIEICTBEHHBIX MPU3HAKOB IIPU MOHO-, JH-,
MOJIMTUOPUTHOM M aHATU3UPYIOLIEM
CKpEIIMBaHUU, COCTABJICHHUE
F€HOTUIUYECKUX CXEM CKPEIINBAHUS
OK 01 Tema No2.7. Tect
OK 02 B3aumoperictaue Pa3zpabotka rioccapus
TE€HOB Pewienne 3aau Ha onpeaeneHue
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJICTBEHHBIX TPU3HAKOB MPU PA3IUYHBIX
TUIaX B3aUMOJEHUCTBUS T€HOB, COCTaBJICHUE
TEHOTUIUYECKUX CXEM CKPEIINBAHUS
OK 01 Tema No2.8. Tect
OK 02 CuenieHHOE Pa3paboTka rimoccapus
HaCJIeI0BaHHE Pemenue 3a1a4 Ha onpeaesieHne
IPU3HAKOB BEPOSITHOCTU BOZHUKHOBEHUS
HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLEIUICHHOM HacJeA0BaHUH, COCTABICHUE
T€HOTUITNYECKUX CXEM CKPEIIMBaHUS
OK 01 Tema Ne2.9. Tect
OK 02 I'enernka noma Pa3paboTka rimoccapust
Pemenue 3a1a4 Ha onpeeseHne BEPOSITHOCTH
BO3HUKHOBEHUS HACJIEICTBEHHBIX IIPU3HAKOB,
CLEIUIEHHBIX C I10JIOM, COCTaBJIECHHE
T€HOTUIIUYECKHX CXEM CKpEIIMBaHUS
OK 01 Tema Ne2.10. Tect
OK 02 I'eneruka uenoBeka |Pa3paboTka riooccapus




Pemenue 3aay Ha onpezaeeHne BEposITHOCTU
BO3HUKHOBEHUS HACJICACTBCHHBIX MIPU3HAKOB,
UCTIOJIb3YS METOJIbI TEHETUKH YEIOBEKa,
COCTaBJICHUE TEHOTHITHYECKUX CXEM
CKpEITUBaHUS

[TonroToBKa yCTHBIX COOOILIEHUN €
MPE3CHTAUUEN O HACIIEICTBEHHBIX
3a00JIeBaHUAX YEIOBEKa

OK 01 Tema Ne2.11. Tect

OK 02 3aKOHOMEPHOCTHU Pemenue 3a1au Ha onpeeneHre TUNa

OK 04 W3MEHUYHMBOCTH MYTAlMH IIPU [EpPEJav€ HACIEICTBEHHBIX
MPU3HAKOB, COCTABJIEHUE T€HOTUITHYECKUX
CXEM CKpeIUBaHus

OK 01 Tema Ne2.12. Tect

OK 02 Cenexknus Paszpabotka rinoccapus

OpraHU3MOB Pemenne 3aau Ha onpeesieHUE BO3MOXKHOTO

BO3HHUKHOBCHUS HACJICACTBCHHBIX ITPU3HAKOB
IO CCIICKIIHNH, COCTABJICHUEC I'CHOTHIIMYCCKUX
CXEM CKpCUIMBAHUSA

Paznea 3. Teopus 3Bosonuun

KonTpoapsHas padbora «TeopeTuueckue
ACTEKThI SBOJTIOLMH KU3HHU Ha 3emiie»

OK 02 Tema 3.1. OpoHTaTBHBINA ONPOC

OK 04 Ucrtopus PazpaboTka neHThI BpeMEHU pa3BUTHUS
HBOJIIOIMOHHOTO HBOJIIOIIMOHHOTO YUECHHS
yUCHHUS

OK 02 Tema 3.2. OpoHTaTBHBINA ONPOC
Mukpo3BOIIOIHS PazpaboTka rioccapus TepMUHOB

OK 02 Tema 3.3. OuenuBaemas JUCKYCCHS
MaxkposBonronus Pa3paboTka rimoccapust TEepMUHOB

OK 02 Tema 3.4. @poHTaANBHBIN ONPOC

OK 04 Bo3HukHOBEHHE U [loaroToBKa M NpeCTaBICHUE YCTHOTO
pa3BHUTHE KU3HU HA |COOOIIEHUS U JICHTH BPEMEHU BO3HUKHOBEHUS
3emuie Y Pa3BUTHS KUBOTHOT'O U PACTUTEIBHOIO MUPa

OK 02 Tema 3.5. @poHTaNbHBIA OMTPOC

OK 04 [Ipoucxoxnenue Pa3paboTka JIeHT BpeMeHH ¥ MEHTaJIbHBIX
YeJI0BeKa — KapT Ha BBIOOD:
AHTPOIIOreHE3 «BOJIOLIHSI COBPEMEHHOI'O YEJIOBEKa»,

«Bpewmsi U myTu pacceseHus YeaoBeKa mo
iaHeTe», «BnusiHue reorpa@uyeckon cpeibl
Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEKAY,
«YenmoBeueckue pacol», 00CyKJIeHHE




Pasznen 4. Ikosorus

KonrpoabHas padora «Teopernueckue
ACIEKThI IKOJIOT UM »

OK 01 Tema 4.1. TecT 1o 3K00ruYeckuM (HaKTopam U cpeaam

OK 07 DKOJIOTHYECKHE YKU3HU OPTraHU3MOB
(dbaKkTOphI U Cpebl
KU3HHU.

OK 01 Tema 4.2, CocraBiieHHE CXeM KPyroBOpPOTa BELIECTB,

OK 02 [Monynsanus, VCIIOJIb3YSl MaTEpHUabl JICKIUU

OK 07 coo01iecTBa, Pemienne npakTuko-OpuEeHTUPOBAHHBIX
AKOCHUCTEMBI pacueTHBIX 3aJJaHUi 10 TIEPEHOCY BEIIeCTBa U

SHEPIruM B SKOCUCTEMAaX C COCTABIICHUE
TpopUYECKUX LIeTIel U TupamMu; OMOMacChl U
SHEPruu

OK 01 Tema 4.3. OuenuBaemasi IUCKyCCHs

OK 02 buocdepa - Tect

OK 07 rio0anbHas Pemenne npakTHKO-OpUEHTUPOBAHHBIX
IKOJIOTHYECKas pacueTHBIX 3aj71a4 Ha OMPEeIeTICHUE TUIONTaIu
cucreMa HACXJICHUM JIJI1 CHYDKCHUSI KOHIICHTPAIIU

YIJIEKHUCIIOTO Ta3a B aTMoc(epe CBOEro
peruoHa npoKUBaHUsA

OK 01 Tema 4.4. Tect

OK 02 Bnusinue Penienre npakTuKO-OPUEHTUPOBAHHBIX

OK 04 AHTPOIIOTE€HHBIX pacyEeTHBIX 3aJaHUI 110 COXPAHEHUIO

OK 07 ¢dakTopoB Ha MPUPOJIHBIX PECYPCOB CBOETO PETHOHA
ouochepy IPOKUBAHUS

OK 02 Tema 4.5. OuenuBaemasi TUCKyCCHs

OK 04 Brnusnaue conuanbHO- | BeIOTHEHUS TPAKTUYECKUX 3aJaHUM:

OK 07 JKOJIOTUYECKUX “OnpeneneHne CyTOYHOr0 paliioHa MUTaHus
¢dbakTOpOB Ha “Coznanue HHAUBUIYaIbHOW TaMSITKH 110
3I0POBBE UEIOBEKA |OpraHU3alUU PAIMOHAIBHON (HU3UIECKOM

aKTUBHOCTH

Brimonnenue nabopaTopHoil paboThl Ha

BEIOOD:

"YMcTBeHHas paboTOCTIOCOOHOCTD",

"Brnusane abnotrdeckux (paxkTopoB Ha

yesoBeKa (HU3KHE U BBICOKHE TeMIepaTyphl)"
IIpodeccuonaabHoO- 3amnuTa Kekca: mpecTaBIeHUue pe3yIbTaTOB

OPHEHTHPOBAHHO CO/IEepP:KaHMe
Pa3znen 5. buojorus B ;ku3HU

pelIeHus KelcoB (BBICTYIUJIEHUE C
MpEe3eHTALNEH )

OK 01
OK 02
OK 04
IIK 1.2

Tema 5.1
buorexHosoruu B
JKU3HU KaXKII0TO

BrimonHeHue keiica Ha aHanu3 HHOOPMAITUU O
Hay4YHBIX JOCTHKEHHSIX B 00J1aCTH
FeHETUUYCCKUX TEXHOJIOT UM, KIICTOUHOM
MHXEHEPUH, MUILIEBBIX OMOTEXHOJIOTHUH (110




TpyIIam), MpeJICTaBICHUE PE3YIbTATOB
peLIEeHUs KENCOB

OK 01
OK 02
OK 04
K 1.2

Tema 5.2.
buorexHosoruu B
MEIUIINHE U
dapmanuu

Brinonnenue kelica Ha aHanu3 nHGOpMaILUK O
pPa3BUTUU OMOTEXHOJOTUI B MEIUIIMHE U
dbapmanuu (1Mo rpyrnam), NpeacTaBIeHUe
PE3yJIbTaTOB PEUIEHUS KEWCOB

Pa3znen 6. Buodkosiornueckue

[IpencraBneHne pe3yabTaToOB BBIIOJHEHUS

HccJIeI0BaHUA yueOHO-HCCIIEIOBATENBCKUX TIPOEKTOB
(BBICTYIUIEHHE C MPE3CHTALIUEH )
OK 01 Tema 6.1. Brinonnenue nabopatopHbIx paboT Ha BEIOOD
OK 02 OcCHOBHBIE METOJIBI  |B MUHUTPYNNAX:
OK 04 ounoskonoruvyeckux |1 BinusiHne temriepaTtypsl Ha pocTa U
OK 07 UCCIIEIOBAaHUN (U3HOJIOTUYECKYIO aKTUBHOCTD JIPOKIKEBBIX
KJIETOK
2. Bnusinue yrineBojoB Ha pocTa
(U3HOJIOTUYECKYIO aKTUBHOCTbD JIPOKIKEBBIX
KJIETOK
3. CoueTtaHHOE BIUSHUE TEMIIEPATYPHI U
YIIEBOAOB HAa POCTa U (PU3UOIOTHUUECKYIO
aKTUBHOCTB JAPOKKEBBIX KIETOK
OK 01 Tema 6.2 BrinonHnenue yueOHO-MCCIIe10BATEIIBCKOTO
OK 02 buoskonmorudeckuii | mpoekTa Ha BBIOOD:
OK 04 SKCIIEPUMEHT 1. OreHka KauecTBa aTMOC(HEpPHOTO
OK 07 BO3/1yXa
2. O1eHKa KayecTBa BOJI
MOBEPXHOCTHBIX BOJIOEMOB I10
OpraHOJIENITUYECKUM U (PU3UKO-XUMHUUYECKUM
CBOMCTBaM
3. Bnusanue [IAB Ha pocT u pa3Butue
CEMSH BBICIIMX PACTECHUU
4. BnusiHue cosieBoro 3arps3HeHus Ha
POCT ¥ pa3BUTHE CEMSIH BBICIINX PACTEHUN
OK 01 [IpomexyTouHas
OK 02 aTTecTanus - SK3aMeH
OK 04 .
BrlnoTHeHre SK3aMeHAIMOHHBIX 3aJJaHUM
OK 07
K 1.2
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