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1. OBIIASI XAPAKTEPUCTHKA PABOYEN [TPOT' PAMMBI
OBIIEOBPA30OBATEJILHOM JUCIUIIJIMHBI « BUOJIOT U SI»

1.1. MecTO AUCHUIJIMHBI B CTPYKTYpPe OCHOBHOIi mpogeccHoHAIbLHOIM
o0pa3oBaTe/IbHOM MPOrpamMMblI

OO6meoOpazoBaTenbHas AUCHUIUIMHA «buonorus» wuszydaercs Ha 0a30BOM
ypoBHE B  00meoOpa3oBaTeJIbHOM IIMKJIE Y4eOHOro IjlaHa  OCHOBHOM
npohecCHOHANBFHOW  00pa30BaTEBPHON MPOTPaAaMMBI  YKPYITHEHHOW  TPYIIIBI
npodeccun 23.00.00«TexHuka W TEXHOJOTUM HA3EMHOI'O TPAHCIIOPTa», IO

npodeccun 23.01.17 «Mactep 1o peMOHTY U 00CITY)KMBAaHUIO aBTOMOOHIICH .
npogeccun/crenmnagsLHO CTH)

Tpynoemkocts nucuuruinabl «buosnorus» 0a30Bbli ypOBEHb BapuaHT 2
cocraBisier 144 wyaca, u3 KOTOphIXx24 wYaca BKJIIOYAEeT NPodecCHOHATHHO-
OpPUEHTHUPOBAHHOE COJIEpKaHUE, YCUIIMBAIOIIEE MPOPUIbHYIO COCTABJISIOLIYIO 10
K npodeccuu B 3aBucumoct oT ®I'OC CIIO npodeccun/crnennanbHOCTH.

[IpodeccrnonanbHO-OPUEHTUPOBAHHOE  COJIEp)KAaHUE  BBIOMpAETCs 110
o0BeKTy u3yueHus ‘“‘Pacrenus’.

1.2. Ilesin ¥ uIaHMPYeMble pe3yJabTaThl 0CBOCHHS TUCIUILINHBI

1.2.1. leau 1 3aga4y JTUCHUATIMHBI

Hean: dbopMupoBanre y 0OYy4YaIOMIMXCS CUCTEMbl 3HAHUW O Pa3IMYHBIX
YPOBHSIX KU3HU CO 3HAHUEM COBPEMEHHBIX MPEJCTABICHUI O >KUBOU MPUPOJE,
HaBBIKOB TI0 TMPOBEJACHUIO OHOJOTMYECKUX MCCIEAOBAHUNA C COOJIIOJACHUEM
ATUYECKUX HOPM, aPryMEHTUPOBAHHON JIMYHOCTHOM MO3UIUU IO OEpeKHOMY
OTHOILICHUIO K OKPYKAIOIIEU CPEE.

3agaum:

* TMoJydeHHe (PyHIaMEHTaJbHbIX 3HAHUU O OHOJOTMYECKUX CHCTEMax
(Knerka, Opranusm, llonynsuusa, Bun, ODxocucrema); HUCTOPUM  Pa3BUTHS
COBPEMEHHBIX MPEJCTABICHUN O XWBOW NPUPOJIC, BBIIAIOIIUXCS OTKPBITUSIX B
OMOJOTMYECKOM HayKe; pPOJu OMOJIOrMYEeCKOM Hayku B  (HOPMUPOBAHHUH
COBPEMEHHOW €CTECTBEHHO-HAyYHOW KApTUHBI MHUpPA; METOJAX HAyYHOIO
MO3HAHUS;

* OBJIQJICHHE YMEHUSIMU JIOTUYECKU MBICIUTh, 0OOCHOBBIBATH MECTO U POJIb
OMOJIOTMYECKUX 3HAHWUW B TMPAKTUYECKOW NESITEIBHOCTU JIIOJCH, pa3BUTUU
COBPEMEHHBIX TEXHOJIOTUM; OMPEACISITh )KUBbIE OOBEKTHI B MPHUPOJIC; MTPOBOAUTH
HaOJII0JICHHS 32 SKOCUCTEMaMHU C IEIbI0 UX ONMKUCAHUS U BBISIBJICHUS €CTECTBEHHBIX
W aQHTPOMOTCHHBIX HM3MEHEHUW; HAXOAUTh M aHAJIU3UPOBATh HHGPOPMAIUIO O
JKMBBIX 00BEKTAX;

* pa3BUTHE MO3HABATEJIBHBIX MHTEPECOB, MHTEIUICKTYyaJIbHBIX U TBOPYECKHUX
CHOCOOHOCTEM 00yYarouMxcs B MpoIecce HU3y4YeHHUs OMOJIOrMYECKHUX SIBJICHUIA;
BBIJIAIONIUXCST  JIOCTHKEHUN  OWOJIOTHH, BOIICAIIMX B  OOIIEUETIOBEUYECKYIO



KYJbTYPY; CJIOKHBIX U IPOTUBOPEUUBBIX ITyTEH Pa3BUTUS COBPEMEHHBIX HAYUHBIX
B3[JIS10B, UAEH, TEOpUl, KOHLENUUH, TUIOTE3 (O CYUIHOCTH U IPOUCXO0XKJIECHUU
YKU3HU, YEJIOBEKA) B X0JI€ padOThI C pa3IMUYHbIMU UCTOUHUKAMU UH(OPMALINH;

* BOCIIUTaHHE YOEKIACHHOCTH B HEOOXOIMMOCTH MO3HAHUS JKUBOM MPUPOJBL,
HEOOXOMMOCTH PAIMOHATFHOTO PUPOIOTIOIB30BAHUS, OEPEKHOTO OTHOIICHUS K
OPUPOAHBIM pPECypcaM M OKpYXKalIleld cpelae, COOCTBEHHOMY 30pPOBBIO;
YBaXXEHUSI K MHEHHIO ONIMOHEHTA MTPU O0CYKJIEHUN OMOJIOTHYECKUX MPOOIIeEM;

* WCIOJIb30BaHUE MPUOOPETECHHBIX OWOJOTHYECKUX 3HAHWM W YMEHUU B
NOBCEIHEBHON JKM3HU JJIl OLEHKU TMOCJEJICTBUM CBOEH JEIATENBbHOCTH (U
JEATEIIBHOCTH IPYIUX JIOZEH) M0 OTHOILEHHUIO K OKpY’Kalolllel cpelie, 3JJ0POBbIO
JOPYTUX JIIOAEH U COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBAaHUE M COOJIIOJEHUE MEp
npouIaKTUKKA 3a00JeBaHUI, OKa3aHWE TEPBOM TOMOIIM TPH TpaBMax,
COOJII0/IEHNE TPABUII TOBEJICHUS B IPUPO/IE.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa3oBaTe/IbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Koa u
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIInii

l'[.nalmpyeMble pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oﬁmue1

I[ucumumnapm,le2

OK 01. Beibupats
CIOCOOBI PEIICHUS
3a1a4
po(hecCHOHATTLHOM
NESATSIIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTH TPY10BOTr0 BOCIIMTAHMSA:
- TOTOBHOCTh K TpPYLy, OCO3HAHHE IICHHOCTH MAaCTEpCTBa,
Tpyznoooue;

- TOTOBHOCTh K aKTHBHOM JCSATEIBHOCTH TEXHOJOTMUYCCKOU M

COIIMAJILHOW HANPABICHHOCTH, CIIOCOOHOCTh WHUIMHUPOBATH,

IJIAHUPOBaTh M CAaMOCTOSATENIBHO  BBINOJHATH  TaKyIO
NESITEIbHOCTD;
- HHTEpeC K pa3nuyHeiM cdepam mpodeccuoHaTbHOMI

JIeSITCIIbHOCTH,
OBnaneHre YHUBEPCAIBHBIMH Y4Y€OHBIMH IO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 0a30BbIe JIOTHYeCKHe IeliCTBUS:

- CaMOCTOSITENIbHO  (POPMYJIMpPOBaTH H  aKTyaJIM3HPOBAThH
po0JIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHABIMBAaTh CYIIECTBEHHBIN MPHU3HAK WIJIM OCHOBAHMS IS
CpaBHEHHUS, KITacCU(PUKALUU U 0000IICHNUS;

- ONpenenaTh LedH NeATeNbHOCTH, 3aJaBaTh MapaMeTphl H
KPUTEPUU UX TOCTHIKEHUS;

- BBISBIATH

3aKOHOMEPHOCTH W TNPOTUBOpEYUs B

paccMaTpruBaACMBIX ABJICHUAX,

- chopmMupoBaTh 3HaHHS O MECTE€ M POJM OUOJIOTUU B
cucreMe HayK, B
COBPEMEHHOM €CTECTBEHHOHAYyYHOW KapTHUHbI MHUpa, B

€CTECTBEHHBIX dbopMupoBaHUH

IMO3HAHHWKU 3aKOHOB IIpUPOABI KW PCUHICHWU KHU3HCHHO

BaXXHBIX COIIMAJIBHO-3THUYCCKUX, 9KOHOMUHYCCKUX,

9KOJIOTHYCCKHX HpO6JICM YCIO0BCUCCTBA, a TaKXC B

peleHun BOIIPOCOB palroHaIBLHOTO
PUPOAONOIL30BAHUSA; B (DOPMUPOBAHMM LIEHHOCTHOTO
OTHOILLIEHMS K IPUpPOAE, OOLIECTBY, YEIOBEKY; O BKJIaje
POCCHMCKMX M 3apyOEKHBIX YY€HBIX - OMOJIOTOB B
pazBuTHEe OHMOJOTHM; (PYHKIHMOHAIBHON TIpaMOTHOCTU
YyeJioBeKa JJIs PEeLeHus )KU3HEHHBIX MPo0eMm,

- yMETh BIAJETh CHUCTEMOW OWOJOTHYECKUX 3HAHUH,
KOTOpasi BKJIIOYaeT:
OCHOBOIIOJIAraronie  OMOJOrMYecKHe  TEePMUHBI U
HNOHATHUS (KU3Hb, KII€TKa, TKaHb, OpraH, OpraHu3M, BUJ,
6uoneHo3,  Ouocdepa;

KJI€TOYHBIN HMMYHUTCT,

MOTYJISIIIHS,
METa00IU3M,

SKOCHCTEMA,
rOMEOCTa3,

OuocuHTe3  Oenka, OMOMOIUMEpBI,  JTUCKPETHOCTH,

caMoperyJranus, CaMOBOCITPOU3BECIACHUC,

! YkasblBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbtaTtbl U3 PFOC COO (B nocneaHen peaakumm ot 12.08.2022), popmupyemble o0buieobpasoBaTeibHON ANCUUNANHOM

2 OncumnanHapHble (NpeameTHble) pe3yabTaTbl yKasbiBatoTcsa B cooTBeTcTBMM ¢ PFOC COO (B nocnegHein pegakumm ot 12.08.2022)




-  BHOCUTb KOPpPEKTHUBBI B JIESITEIBHOCTb, OLECHHBATH
COOTBETCTBUE  PE3YJbTATOB  LEJSIM, OLIEHUBATh  PUCKHU
MOCJICACTBHUI I€ATCILHOCTH;

- pa3BuUBaTh KpEATHUBHOE MBIIUICHHE I[PU  PEUICHUU

YKU3HEHHBIX TIPOOJIeM

0) 0a30BbI€ HcCCIeI0BATEIbCKHE e CTBHSI:

- BIIAJIETH y4eOHO-UCCIIeIOBATEIILCKONH |
MPOCKTHOM JIeATEIbHOCTH, HABBIKAMHU Pa3pelICHUS MPoOJIeM;

HaBbIKaMH

- BBIABJIATD IMPUIUHHO-CJIICACTBCHHBIC CBA3HU u

AKTYAJIM3UPOBATh 3a4avy, BbIABUIaTb THIIOTC3Yy €€ PCHICHUA,
HaxoauThb CBOHX

aprymMeHThl Ui

YTBEPKJICHHM, 3aaBaTh IapaMeTPbl U KPUTEPUU PELICHNUS;

J0Ka3aTcJIbCTBa

-  AHAJIM3UPOBATH IIOJIYYCHHBIC B XOJ€ PCHICHUA 3adaydu
pe3yiabTarbl, KPpUTUYCCKU OLOCHUBATH HX HJOCTOBCPHOCTD,
MMPOTrHO3UPOBATE U3BMCHCHUC B HOBBIX YCIIOBUAX;

- YMCTb IICPCHOCUTH INIO3HABATCIIbHYIO U

MMPAKTUYCCKYHO obactu KHU3HCOACATCIIbHOCTH,

3HaHHUA B

- YMCTB I/IHTerI/IpOBaTI) 3HAHUA U3 pa3HBIX Hpe)lMeTHBIX
o0JacTen;

- BBIABUTAaThb HOBBIC HJCH, npej:[naraTL OpI/IFI/IHaJ'II)HI)Ie
IIoaAXO0abl 1 peIHeHI/ISI;

- CIIOCOOHOCTh HX HCIOJL30BaHUSA B IO3HABATEILHOH U

COIIMATLHOM ITPAKTHUKE

HACJIEACTBEHHOCTb, U3MEHYUBOCTb, DHEPrO3aBUCUMOCTb,
pOCT U pa3BUTHE);

Ouosiornyeckue Teopuu: kiaerounas teopus T. IlIBanna,
M IlInennena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO
nummynuteta I1. Opnux, .M. MeunukoBa, XpoMOCOMHast
Teopusi ~ HacineacTBeHHoctM 1.  Moprana,
3apoasiesoro cxozacrsa K. bapa, sBontonmonnas teopus
Y. JlapBruHa, CUHTETUYECKAsT TEOPHs DBOJIIOLUM, TEOPUS

3aKOH

anTponorene3a Y. /lapsuna; Teopus OuoreoneHno3a B.H.
CykauéBa,
MHOroo0paszust  u

yaenuss H.M. BasunoBa - o ILleHTpax

IPOUCXOXKACHUS  KYJIbTYPHBIX
pactenuii, A.H. CeBepuioBa - 0 MyTsSIX W HalpaBIEHUSIX
sBomonuu, B.W. Bepranckoro - o 6nocdepe;

3aKOHBI (€AMHOOOpa3usi MOTOMKOB IEPBOTO MOKOJICHUS,
pacuIeIUIeHUs] TPU3HAKOB, HE3aBHCHUMOIO HACJIEJI0BAHMS
npu3zHakoB ['. MeHuens, CUEIJIEHHOTO HaCJIEeI0BAHUS
IIPU3HAKOB M HapyIlIeHUs cLeIuleHus reHos T. Moprana;
TOMOJIOTHYECKHUX pAIOB B HACJIEeICTBEHHON
H.N.

paBHoBecust [x. Xapau u B. BaitnOGepra; 3apoapIiieBoro

U3MCEHYUBOCTHU BaBI/IJ'IOBa, IT€HCTUYCCKOI'O

cxoacrBa K. bopa, Ouorenernueckoro 3akoHa O.
I'exkens, . Mronnepa);

HPUHIUIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);
npaBwia (MuHuMyma FO. JIubGuxa, 5KOJOrMuYEcKOH
MUPaMUIbI YUCeN, OMOMACCHI U SHEPTUN);

runore3bl (koauepBatHoi A.M. OmnapuHa, MEepBUYHOTO
oymeona JIxk. Xomnmeitna, wmwukpochep C. Dokca,
puboszuma T. Yek);

- chopmupoBaTh YMEHHS pacKpbIBaTh COJEp)KaHUE
OCHOBOIIOJIATrAIONINX OMOJOTMYECKHX TEOPHH M TMIOTe3:

KJIETOYHOM, XPOMOCOMHOM, MYTallMOHHOM,




HBOJIIOIMOHHON, TMPOUCXOXKICHUSA >KU3HU M YEJIOBEKa;
BJIaJICHUE CHCTEMOH 3HaHMH 00 OCHOBHBIX MeETOJax
HAy4YHOTO TO3HAHUS, HCIOJB3YEMbIX B OHOJIOTMYECKHX
UCCIICIOBAaHMUSIX  JKUBBIX OOBEKTOB M DKOCUCTEM
(ommmcanwe, wuW3MepeHUe, TMPOBEACHUE HAOIIOACHUN);
Croco0amMH  BBISBIICHHS W OLEHKH aHTPOIIOTCHHBIX
M3MEHEHHH B IPUPOJIE;

- copMupoBarthb YMEHHUS pacKpbIBaTh
OCHOBOIIOJIATAlONIMe  OWOJIOTMYECKHE  3aKOHBI U
3akoHomepnoctu (I. Mennens, T. Moprana, H.W.
BasuiioBa, . I'ekkens, @. Mrosmnepa, K. bapa), rpanuiis
UX IPUMEHUMOCTH K KHBBIM CUCTEMAaM;

- YMETb BBIJICIATH CYIICCTBCHHBIC IIPU3HAKH:

CTPOCHHS BHPYCOB, KJIETOK NPOKApHOT M JYKapHOT;
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB,
OMOTreoIeH030B, IKOCUCTEM U OrochephI;

CTPOEGHHUS OpPraHOB UM CHCTEM OpraHOB pPACTEHMI,
KUBOTHBIX, YEJIOBEKA; IMPOIECCOB KXU3IHEACATEILHOCTH,
MPOTEKAIOIINX B OpPraHU3MaxX pPACTEHHH, >KUBOTHBIX H
YeJI0BEKa;

OMOJIOTHYECKUX MPOIIECCOB: oOMeHa BEILIECTB
(merabonnsm), MHGOpPMAIMK U TMpPEBpAILEHHUs] SHEPTHH,
Opo’KeHMsI, aBTOTPO(HOIO0 U TeTepOoTPO(HOro THUIOB
NUTaHus, POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Meil03a,
raMeToreHesa, SMOpHOreHe3a, IMOCTIMOPHOHAIBLHOTO
pa3BUTHS, PAa3MHOKEHUS, WHIAWBHIYaTbHOTO pa3BUTHS
opranuzMa (OHTOT€HE3a), B3aWMOJICHCTBHS TEHOB,
rereposuca;  JEHCTBUI  HMCKYCCTBEHHOro  oTOOpa,
CTaOWIIM3HUPYIONIETO, JBIKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOT'O otbopa; aJIIONaTPUYECKOTo u
CHUMITaTPUYECKOT O BU000pa30BaHUs; BIIMSIHUS




JOBUKYIIUX CHJI SBOJIONUH HAa TeHO(OH] MOMYJSIUM;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele oOuTaHus,
Yepe/OBaHMsI HAMPABICHHUA SBOJIOIUH; KPYroBOpOTa
BEIIECTB U MMOTOKA SHEPTUU B IKOCHCTEMAX;

- MPHOOPECTH OMBIT MPUMEHEHHS OCHOBHBIX METOIOB
HAYYHOTO TIIO3HAHWS, WCIONB3YEeMbIX B OHOJIOTHH:
HaOJIFO/ICHUST M OTHMCAHUSI JKUBBIX CHUCTEM, IPOIIECCOB U
SIBIICHHIA;, OpPTraHW3allMd U TPOBEICHHUS OUOJIOTHYECKOTO
OKCIICPUMCHTA, BBIIBUKCHU S THUIIOTE3, BBIABJIATH
3aBUCUMOCTH MCXKOY HCCICAYCMbIMU BCJIMYNHaAMU,
OOBSICHATH TOJyYCHHBIE pPe3yJIbTaThl U (OPMYIHPOBATH
BBIBOAbI C MCITIOJIB30BAHUEM HAYUHBIX HOHﬂTHﬁ, TCOpI/Iﬁ n
3aKOHOB;

- copMupOBaTH yMEHHUS BBIIEIATH CYIIECTBCHHBIC
NPU3HAKH BHPYCOB, KJIETOK TMPOKAPUOT H IYKAPHUOT;
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPI'aHU3MOB, BUJIOB,
OMOTeO1IeHO30B U IKOCUCTEM; OCOOEHHOCTH IPOLECCOB
oOMeHa BEIIeCTB W TPEBPAIICHHS SHEPTUU B KIETKE,
¢doTocHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOTro
oOMeHa, XEMOCHHTE3a, MUTO3a, Meiio3a,
OIJIOAOTBOPCHUA, Pa3BUTHUA u Pa3MHOKCHHA,
WHAMBUAYAILHOTO pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
O0oprOBI 32 CyIIECTBOBAaHHE, E€CTECTBEHHOIO OTOOpa,
BUJI000pa30BaHus, MPHUCIOCOOICHHOCTH OPraHU3MOB K
cpene OOWTaHUS, BIMSHHUS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOTCHHBIX NU3MEHEHUH B DJKOCHCTEMax CBOEH
MECTHOCTH, KpYTrOBOpOTa BEHIECTB W TPEBpAIICHUC
sHeprum B 6uocdepe;

- cdopMUpOoBaTh yMEHHS TPUMEHATH IOJTYYECHHBIE
3HaHUS IS OOBSICHEHHs] OMOJOTHMYECKHUX TPOIECCOB U
SBIICHUW, AN TPHUHITUS TPAKTUYECKUX pEIIeHUH B




MOBCEMHEBHOM  JKM3HM C  LEIBI0  00ECHECYCHUS
0€30MIaCHOCTH  CBOETO  3/I0POBbSI M 3J0POBbBA
OKpYKaIOIIMX JIIOACH, COOII0AEeHUsT 370pOoBOro oOpasa
JKU3HM, HOPM T'PaMOTHOIO IIOBEIECHUS B OKPYKAOLICH
IPUPOAHON  cpele;  IHOHMMAaHWE  HEOOXOIUMOCTH
VICIIOJIb30BaHMsI JOCTHIKCHUH COBPEMEHHOW OWOJIOTHH H

OMOTEXHOJIOTHI JIIA panoOHaJIbHOI'O
IIPUPOAOIIOJIL30BAHMA, YMCHHC HUCIIOJIB30BAaThb
COOTBCTCTBYIOIIUEC APryMCHTHI, 6I/IOJIOFI/IIICCKYIO

TEPMUHOJIOTUI0O M CHUMBOJUKY [UISl JIOKa3aTeJIbCTBA
pPOJICTBA OPTaHW3MOB PA3HBIX CHCTEMATHYCCKHX TPYIIIL;
B3aMMOCBSI3M OPTaHU3MOB U CPEIIbl OOMTAaHUS; €IUHCTBA
YeNOBEYECKMX pac; HEOoOXOIUMOCTH 3J0pOBOTO oOpasa
KU3HU, COXpaHEHUs pa3HooOpa3us BUIOB U IKOCHCTEM,
KaK  YCJIOBHUA  COCYIIECTBOBAHMSI  MPUPOABI U
YelI0BEYECTBA;

- copMHUpOBATH YMEHHUS pelIaTh OMOIOTHYECKUE 3aauH,
COCTaBJISITh TCHOTHUITMYECKHE CXEMBI CKpCEIIMBAHUS IS
pPa3HBIX TUIIOB HACJIEIOBAHUS MPU3HAKOB Yy OPTaHU3MOB,
COCTABJISITh CXEMBI TIEPEHOCA BEIIECTB W HHEPTUHU B
IKOCUCTEeMaX (IIeTM MTUTAHUS, TUIICBBIC CETH), BBISIBISATH
NPUYUHHO-CJIEICTBEHHBIE CBA3M MEXKIY HCCIIEeTyeMbIMU
OMOJOTUYECKUMH 00BbEKTaMHU, MTPOLIECCAaMH U SIBJICHHUSIMH;
JIeNIaTh BBIBOJBI M MPOTHO3BI HA OCHOBAHHUH MOJYUYEHHBIX
pE3yIIbTaTOB;

- chopmHupoBaTh YMEHHS KPHUTHYCCKH OICHUBATH
nH(pOpMAaITHIO OMOJIOTHUYECKOTO CoJIepXKaHUs,
BKJTIOYAIOIYI0 TICEBIOHAYYHBIE 3HAHWUS W3 Pa3TUIHBIX
HWCTOYHHUKOB (CpeICcTBa MacCOBOW MH(OpPMAIIUM, HAYIHO-
MOMYJISIPHBIE MaTEpUalbl); HHTEPIPETUPOBATh ITHUECKUE
ACTeKThl COBPEMEHHBIX WCCIIEJIOBaHUI B OHOJOTHUH,




MCIHIMHC, 6I/IOTGXHOHOFI/II/I; paccMaTpuBaThb ri00abHbIE

OKOJIOTHYCCKHEC HpOGHeMH COBpPCMCHHOCTH,

dbopMupOBaTh MO OTHONICHHIO K HHUM COOCTBEHHYIO
MO3UIMIO, YMEHHE OIICHUBATH

OTHUYCCKHUEC  aCIICKThI

COBpPEMEHHBIX I/ICCJ'Ie,I[OBaHI/Iﬁ B 00J1aCTH OMOTEXHOJIOIUU

U TCHETHYECKUX TEXHOJIOTHIA (KJIOHHpOBaHUE,
UCKYCCTBEHHOE OILJIOZIOTBOPEHHE, HaIpaBJICHHOE
U3MEHEHHE TIeHOMa W CO3JJaHWe  TPAHCTCHHBIX
OpraHHU3MOB);

- chopMHUpOBATH yMEHHUS CO3[aBaTb COOCTBEHHBIC
NUCHbMEHHBIE W  YCTHBIE COOOIICHHSI Ha OCHOBE
OMOJIOTHYECKOM uHpOpMAITUU u3 HECKOJIbKHIX
UCTOYHUKOB, TPaMOTHO HCIOJb30BaTh TMOHSATHIHBIN
ammapar OMOJIOTHH;

- yMeThb BBIIBUTaTh THUIOTE3bl, MPOBEPATh  HX

9KCIIEPUMEHTAIbHBIMU CPEICTBAMH, (hopMynHpys Lelb
UCCJIEI0BAHMS, aHAIM3UPOBATh MOJTYYEHHBIE PE3yJIbTaThI
M J€JaTh BLIBOJIBI;

- TpPUHUMATh Yy4YacTHE B HAYYHO-HUCCIIEIOBATEIHCKOMN
pabote
MPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB M

10 6I/IOJ'IOFI/II/I, OKOJIOTHH n MEAUIINHE,

NyOJMYHO TPEACTaBIATh IOJyYEHHBIE pPe3ylbTaThl Ha
YUYEHHUECKUX KOH(PEPEHIMSIX pa3HOTo YPOBHS;

OK 02. Ucnonn3oBath
COBpPEMEHHEIC
CpeJICTBA TIONCKA,
aHajgu3a u
UHTEPIIPETAAN
UHpOpPMALIUU U
uH(GOpPMaIMOHHBIE
TEXHOJIOTHH JIJIsI

B obnacTu IeHHOCTH HAyYHOTO MMO3HAHUSA:
- chOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKH M OOIIECCTBEHHOMN

KYJIbTYP,
MECTa B

IMPAKTHUKH, OCHOBAHHOTI'O Ha Juajiore

CIOCOOCTBYIOIIETO OCO3HaHUIO CBOETO
HOJUKYJIBTYPHOM MHUDE;
- COBEpIICHCTBOBAHUE SA3BIKOBOM M UYHUTATENBCKOW KYJIBTYPbI

KaK CpCaAcCTBa B3aUMOACUCTBUS MCKAY JIOAbBMU U TIO3HAHUA

'CCI)OpMI/IPOBaTL YMCHUA KPpUTHUYCCKH OLICHNBATDH

nHpopmauio OHMOJIOrM4YECKOr0o

BKIIIOYAIOM[YIO IICEBAOHAYYHBIC 3HAHUA M3 Pa3IMYHBIX

COJICPKAHHS,

HWCTOYHHUKOB (Cpe/IcTBa MacCOBOW MH(OpMAIIUU, HAYIHO-
TIOMYJIIPHBIE MAaTePUabl); HHTEPIPETUPOBATH ITHUECCKUE
ACTeKThl COBPEMEHHBIX WCCIIEJIOBaHUI B OHOJOTHUH,
MeIUIHE, OMOTEXHOJIOTHH;

- MHTEPIPETUPOBATH 3TUYECKHE ACHEKThl COBPEMEHHBIX




BBITIOJIHCHUA 3a4a4
npoecCuOHATBLHOM
JCSITeIIbHOCTH

MUDPA;
- OCO3HaHME LIEHHOCTH HAy4HOM JeATENIbHOCTH, FOTOBHOCTb
OCYILECTBIIAAITh MPOCKTHYIO "

ACATCIIBHOCTD MHAUBHUIYAJIbHO U B I'PYIIIIC,

HCCIICAOBATCIILCKYIO

HUCCICIOBAHUN B OHMOJIOTMH, MEAUIIMHE, OMOTECXHOIOT Y,
paccMaTpuBaTh TVIOOANBHBIE JKOJOTHYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM
COOCTBEHHYIO MO3UIIMIO0, YMEHHUE OIEHUBATh JITUYCCKHE

OBnajeHue yHUBEPCAIbHBIMU Y4YeOHBIMU I103HABaTEIbHBIMH | aCIIEKThl COBPEMEHHBIX MCCIEJOBaHUH B  00JacTu

NEeUCTBUSAMMU: OMOTEXHOJIOTUU u TeHETHYECKUX TEXHOJIOTHI

B) paboTta ¢ uHpopmManuei: (KIOHMpOBAaHUE,  UCKYCCTBEHHOE  OILJIOJJOTBOPEHHE,

- BJIaJIETh HABBIKAMH NOJY4YeHUs MH()OPMALMK U3 UCTOYHUKOB | HAlIpaBJICHHOE  W3MEHEHHEe TIeHOMa U CO3/laHue

pPa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYILIECTBJISITh IOUCK, | TPAHCT€HHBIX OPraHU3MOB);

aHaliM3, CHUCTEMAaTH3allMI0 M HMHTEpIpeTanuio uHpopMamuu | - cPOpMHpPOBATH YMEHHUS CO37aBaTh COOCTBEHHBIC

Pa3IUYHbBIX BUJIOB U (POPM INpEACTABICHUS; NUCbMEHHBIE U  YCTHBIE COOOIIEHHS Ha OCHOBE

- co3JaBaTb TEKCTbl B pa3IM4HbIX (opMaTrax C yd4eToMm | OMOJIOrHMYECcKOM UHPOpPMALIUU u3 HECKOJIbKUX

Ha3HaueHUs MHGpOpMalUU U LEJIeBOM ayIuTOPUM, BBIOMpas | HCTOUHUKOB, TI'PAaMOTHO HCIIOJIb30BaTh IOHSITUHHBIN

ONTUMAJIbHYIO (POPMY IPECTABICHUS U BU3yalIU3alluu; anmapar 6MoJI0run

- OLIEHMBATh JIOCTOBEPHOCTbH, JIESTMTUMHOCTh MH(POpPMALIUH, €€

COOTBETCTBHUE IIPABOBBIM U MOPaAJIbHO-3TUYECKUM HOpMaM;

- HCII0JIb30BaTh CpeacTBa MH(POPMALIMOHHBIX U

KOMMYHHKAI[UOHHBIX TEXHOJOTUI B PEUIEHHMH KOTHUTUBHBIX,

KOMMYHHUKaTHUBHBIX M OpPraHM3alMOHHBIX  3ajad  C

coOIr0IeHIEM TpeOoBaHUI SPrOHOMUKH, TEXHUKHU

0€30MacHOCTH, THUTHUEHBI, pecypcocOepexeHus, MPaBOBBIX U

TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€301acHOCTH;

- BJIaJICTh HABBIKAMU PACIO3HABAHUS U 3AIIUTHI MH(DOpMAIUH,

UH(POPMALIMOHHOM 6€30MMaCHOCTH JTUYHOCTH
OK 04. Dd¢dekTuBHO | - TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U |- CGHOPMUPOBATH YMEHHsS CO3/1aBaTh COOCTBEHHBIE
B3aMMOJICHCTBOBATh U | CAMOOIPEIEICHHUIO; MMCbMEHHBIE M  YCTHBIE COOOLIEHHS Ha OCHOBE
paboTtath B | -OBJIaJICHHE HaBBIKAMU y4eOHO-HCCIIeI0BATENIbCKON, | OMOIOTHYeCKOn uHbopMauu u3 HECKOJIbKUX
KOJJIEKTHBE U | IPOEKTHOM U COIMAIbHON e TeNIbHOCTH; HMCTOYHUKOB, TPAaMOTHO HCIIOJNb30BaTh TOHATHIHBIN
KOMaHze OBiajeHne  yHHBePCAJIBHBIMH  KOMMYHMKATHBHBIMH | anmapar OuoJIoruy;

AelCTBUSIMU: - yMETb BBIABUIAaTb TMIOTE3bI, MPOBEPATH  HX

0) coBMecTHAS JeATeJLHOCTD.

HKCHEPUMEHTAIBHBIMU CpPEACTBaMH, (HOpMYIHpYys LElb




- IOHMMAaTh M HCIOJB30BaTh IPEUMYLIECTBA KOMaHAHOW H
MHAUBUAYaJIbHON padoThI;
COBMECTHOM

- IMPpUHHUMATh JatSAI051

U KOOPAUHHUPOBATH

JIeATCIIEHOCTH,

OpraHU30BBIBAThH JCUCTBHS II0 €€
JIOCTHUKEHUIO: COCTABJIATD IUIaH ACHCTBUH, pacpeaessiTh POIH
C YYeTOM MHEHHMH YYaCTHHKOB OOCYXJaThb pPE3yJbTaThl
COBMECTHOM pabOTHI;

- KOODIWHUPOBATh M BBHINOJHATH PabOTy B  YCIOBHUAX
peanabHOrO, BUPTYaJIbHOTO u KOMOWHHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJIAITh MO3UTHUBHOE CTPATETUYECKOE MOBEIACHUE B
Ppa3InYHBIX CUTYaIMsIX, MPOSIBJISTE  TBOPYECTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJajgenune
JelCTBUSIMU:

I') NPUHATHE ce0sl U APYTHX JIIO/Iei:

YHUBEPCAJIbHBIMH PEryjassiTuBHbIMH

- NpPUHUMAThb MOTHBBI M apryMEHTBHl JPYTHX JIIOAEH IIpH
aHAJIN3€E PE3yJIbTATOB JIEATENBHOCTH;

- IPU3HABaTh CBOE MIPaBO U MPABO APYTHUX JIFOJIEH Ha OMIMOKH;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUH JAPYroro
YeJI0BEKa

HCCIICIOBAHMSI, aHAIM3UPOBAThH MOJYYCHHBIC PE3yJIbTAThI
M JieJIaTh BBIBOJBI;

- NpPHUHMMATh Yy4YaCcTUE B HAY4YHO-HUCCIEAOBATEIBbCKON
pabote
IPOBOANMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB H
NyOJMYHO TPEACTABIATh IMOJYYCHHBIC pPE3yJabTaThl Ha
YYCHUYIECKUX KOH(DEPEHIHUIX Pa3HOTO YPOBHS

no OWOJIOTMH, DSKOJOTMH M  MEJUIMHE,

OK 07.
CopelicTBOBaThH
COXPaHEHHIO
OKpY>Karolleu cpeibl,
pecypcocOepekeHuIo,
NPUMEHSTH 3HaHUA 00
U3MCHEHUH KJIMMaTa,
TIPUHITUITBI
OepexKIINBOTO
MIPOU3BO/ICTBA,

B 00s1acTHIKO10IMYECKOT0 BOCIIUTAHHUSA:

- ¢(hOpMUPOBAHHOCTb JKOJIOTUYECKON KyJIbTYpbl, TOHUMaHUE
BIIUSIHUS COLMAIIBHO-DKOHOMMUYECKHUX IPOLECCOB HA COCTOSTHUE
IPUPOTHON M COLMAIBHON Cpenbl, OCO3HAaHUE TJI00abHOTO
XapakTepa dKOJOTHYECKUX MPOoOIIeM;

- IUIAHUPOBAHHUE U OCYILECTBICHHUE JIEUCTBUI B OKpYKArOLIEH
Cpelne Ha OCHOBE 3HAHUs LeJNed YCTOWYMBOIO PA3BUTHS
YeJI0BEUECTBA,
aKTUBHOE  HEIpUATHE
OKpYXKarolIleH cpere;

JEUCTBUM,  NPUHOCAILUUX  Bpen

- BJIAJAE€Th CHCTEMON 3HaHMH 00 OCHOBHBIX METOdax
HAay4YHOTI'O IIO3HAaHHA, HUCIHOJIB3YCMBIX B OMOJIOTHYECKUX

UCCIIEJIOBAHMUSIX  KUBBIX OOBEKTOB M  DKOCHUCTEM
(ommmcanwe, wW3MepeHUe, TMPOBEJACHUE HAOJIOJICHUN);
cnoco0aMy  BBIIBIEHUS | OLCHKMW AHTPOIIOICHHBIX

W3MEHEHUH B IPUPOJIE;

- YMETh BBISIBISATh OTJIMYUTEIBHBIE MPHU3HAKUA >KUBBIX
CUCTEM, B TOM YHUCJI€ TPUOOB, pPacTEHUH, KUBOTHBIX U
YeNoBeKa; MPUCTIOCOOIEHHOCTh BUIOB K Cpe/ie OOUTaHNUS,
a0MOTUYECKNX M OMOTUYECKUX KOMIIOHEHTOB DKOCHUCTEM,




3P PEeKTHBHO
JIECTBOBATH B
Ype3BbIYANHBIX
CUTYaLUAX

- YMEHHUE NPOTHO3UPOBATh HEOJArONPHUATHBIE IKOJIOTHUECKUE
MOCJIEACTBHS MPEANPUHUMAEMBIX JEHUCTBUM, IMPEIOTBPAILATH
HX;

- paclIMpeHHE OmbITa  JACATEIBbHOCTH  SKOJOTMYECKOU
HAIPaBIICHHOCTH;
- OBJIQZICHUE

HaBbIKaMH y‘Ie6HO-I/ICCJ'IeI[0BaTeJ'IBCKOI71,

HpOGKTHOﬁ u COHH&HBHOﬁ JACATCIIbHOCTH

B3aMMOCBsI3CH cooOIecTBax,

JKOCHUCTEMAX CBOEU

OpPTaHU3MOB B
AQHTPOTNIOTEHHBIX W3MEHEHUU B
MECTHOCTH;
- YyMeTh  BBIIEIATH  CYIICCTBCHHBIE
IIPOIIECCOB:
(MeTabonu3M), UHGOPMALMK W TPEBPAIICHUS SHEPTHUH,
OpoXeHusl, aBTOTPOPHOr0 U TeTEPOTPOPHOr0 THUIIOB

nUTaHus, POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Mei03a,

IIPU3HAKU

OHMOJIOTHYECKUX oOmeHa BELLIECTB

rameToreHesa, ASMOpHOreHes3a, IOCTAMOPHUOHATIHLHOTO

PasBuUTHA, Pa3sMHOXCHUSA, HWHAWBUAYAJIBHOTO Pa3BUTHA

opranu3ma (OHTOT€HE3a), B3aWMOJCHCTBUA T'CHOB,

reTepo3uca;  JCUCTBUH  HCKYCCTBEHHOrO  OTOOpa,

JBWKYILIETO H  Pa3phIBAIOIIETO
otbopa;

CTa6I/IJ'II/I3I/Ipy10H_ICFO,
CCTCCTBCHHOI'O AJJIOIIaTPpHUUICCKOI'O u

CHUMIIaTPUYECKOT O BU000pa30BaHus; BIIMSIHUSA
JBIDKYIIUX CHJI 3BOJIOLMM Ha TeHO(OH] MOMYJISALHHU;
IpUCIOCOOTIEHHOCTH OPraHU3MOB K cpeae OOuTaHMs,
YyepeloBaHMsI HANpaBiICHUH SBOJIONUHM; KPyroBOpoTa

BCIICCTB U IMOTOKA SHEPIruKu B 9KOCUCTEMAX

I1K.3.5IIpousBoauTh
PEMOHT U OKpPacKy
KY30BOB.

B o6s1acTIK0I0rN4ecKOro BOCIIMTAHUSA:

- c(OPMHPOBAHHOCTh 3KOJIOTMYECKOM KYIbTYphl, TTOHUMaHUE
BIIMSHMS COLMATIbHO-DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSTHUE
IPUPOJHOM M COLMAIBHOM cpellbl, OCO3HaHME TIJI00aTIBLHOTO
XapakTepa 3KOJOrMYECKHX IpolieM;

- IJJAHUPOBAHUE W OCYLIECTBJICHHUE NEHCTBUM B OKPYXKAOIIEH
Cpelle Ha OCHOBE 3HAHUA LEJNed YCTOMYMBOIO pPa3BUTHSA
4eJI0BEYECTBA;

AKTUBHOE  HENpPUATHE  JECWCTBUHM, MPHUHOCAIIUX  BpeX
OKpY>Karollen cpere;

- YMEHHE NPOrHO3UPOBATh HEOJIArONpUATHBIE HKOJIOTHYECKUE

MOCICACTBUA TIPCANPUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpalaThb

- BJIAIETh CHUCTEMOH 3HaHMH 00 OCHOBHBLIX METOIAX
HAyYHOTO TO3HAHUS, HCIOJB3YyEeMBIX B OHOJIOTHMYECKUX
HCCIEIOBaHUIX O0OBEKTOB U
(omucanme,

KHUBBIX 9KOCHCTEM

U3MepeHue, TMpoBeleHHuEe HaOI0aeHUI);
crocobaMy BBISIBICHHUS M OICHKHM aHTPOIOTEHHBIX
W3MEHEHUH B MPUPOJIE;

- YMETh BBISIBISATh OTJIMYUTEIbHBIC MPU3HAKA IKUBBIX
CHUCTEM, B TOM 4YHCJI€ TpHOOB, PACTCHHH, XKUBOTHBIX H
YeJloBeKa; MPUCIIOCOOIEHHOCTh BUJIOB K Cpe/ie OOUTaHuUs,
a0MOTUYECKNX U OMOTHYECKUX KOMIIOHEHTOB DKOCHCTEM,
B3aUMOCBS3EN OpraHu3MoOB B

AHTPOIIOTCHHBIX W3MEHEHHI B

cooOIecTBax,
DKOCHUCTEMAX CBOEH




HX;
- paclIMpEeHHWE  OmbITa  ACATEIBHOCTH  DKOJOTHYECKOU
HAINpPABJIEHHOCTH;

- OBJAQJEHUE  HaBbIKAMU  Y4eOHO-HCCIEI0BaTEIbCKOH,
IIPOEKTHOM U COLUAIILHOM NEATEIBHOCTH

MECTHOCTH;

- YyMeTh  BBIICHATH  CYIICCTBCHHBIE  IPHU3HAKU
OMOJIOTUIECKIX MIPOIIECCOB: oOMeHa BEIIECTB
(merabonusm), MHGOPMAIUK U TPEBpAILEHHUS SHEPTHH,
OpoXeHUs, aBTOTPO(PHOTO U TeTEPOTPOPHOTO THUIIOB
NUTaHUs, POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, MEi03a,
raMeToreHe3a, ASMOpPHOreHe3a, IMOCTIMOPHOHAIBLHOTO
pa3BUTHS, PAa3MHOXKCHUS, WHIAMBHIYaTbHOTO Pa3BUTHS
opranuzMa (OHTOTeHE3a), B3aWMOJICHCTBHS TEHOB,
rerepo3uca;  JIEHCTBUH  HMCKYCCTBEHHOro  0TOOpa,
CTa0WIIM3UPYIOMIETO, JBWXKYIIETO ¥ Pa3pbhIBAIOIIETO
€CTECTBEHHOTO otbopa; aJIONATPUIECKOTO U
CHUMITaTPUYECKOTO BU000pa30BaHUs; BIIMSTHUS
JBYDKYIIUX CHJI DBOJIOIMH HA TeHOMOH] TMOMYJISIIHHU;
NPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOuTaHws,
4yepeoBaHMs HANpPAaBJICHUW DBOJIOIHMU; KPYroBOPOTa
BEILIECTB U MTOTOKA HEPTUH B IKOCHCTEMAX




2. CTPYKTYPA 1 COJIEPXKAHUE OBILIEOBPA30BATEJIbHOM JUCIATIINHBI
«BHUOJIOTI' 1 S»
2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buna yueOHoii padboThl O0Bem B yacax
O0beM 00pa3oBaTeIbHOM MPOrpaMMBbl TUCITHINIJIMHBI 144
B T.Y.

OcHoBHoOeE coepxxaHue 112
BT. U..

TEOPETHYECKOE 00yUeHre 68
IPAKTUYECKUE 3aHSITUS 32
1abopaTOpPHBIE 3aHITHUS 12
IIpodeccrnonaibHO-OPUEHTHPOBAHHOE COJIEPKAHME 24
(coaep:xaHue MPUKJIATHOTO MOXYJIA)

TEOpeTUIeCcKoe 00yueHue 8
MPAKTUYECKUE 3AHATUSA 14
1ab0paTOPHBIE 3aHITHUS 2
KoHTpoJibHbIE padoThI 8

IIpomeskyTouHas arTecTauus (IK3aMeH) -




2.2. TemaTuyeCcKHH IUIAH U COACPKAHUE TUCHUTIIHUHBI

HaumenoBanue Copep:xanue yueOHOro MaTepuasia (0OCHOBHOE U NPo(ecCHOHAIBLHO-OPHEHTHPOBAHHOE), O0bem | @opmupyemble
pa3/iesioB M TeM JIaGopaTopHble M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOH MOAY/Ib (MPH HAJHYNH) YacoB | KOMIETeHIHH
1 2 3 4
Paznean 1. Kiterka — cTpyKTYPHO-()YHKIIMOHAJIbHAS €IMHUIIA 5KUBOTO 36
Tema 1.1. OcHoBHOE co/lep:KaHue 2
Buosorus kak Teoperuueckoe o0yueHue: 2
Hayxa Bbuosnorus xak Hayka. CBsi3b OMOJIOTHY C APYTUMH HAyKaMu: OMOXuMusi, Onodusnka, OMOHMKA,
redoreorpadus u ap. Poab u Mecto OGuosoruu B GOpMUPOBAHUN COBPEMEHHOM Hay4YHOUM KapTUHBI MUpa. OK 02
3HayeHue Ouosornyeckux 3Hanuil. icropus 6uonoruu. 3HaueHre HUTOIOTUY /TSl pa3BUTHsI OMOJIOTUU U
MO3HAHUS IPUPOAbL. MEeTOAbI LIUTOJOTHH: MUKPOCKOIHS, XpoMaTorpadus, 31eKTpodopes, MeToa MEUeHbIX
aToMOB, AU depeHnnanbHoe HeHTpUGYrupoBaHue, KylIbTypa KIETOK
Tema 1.2. Oomass | OcHOBHOe coep:KaHue 2
xapakrepucTuka | Teopernueckoe o0ydeHue: 2
KM3HH PaznooOpasue 6uocuctem. Opranuzaiusi OMOJIOTMUECKUX CUCTEM. Y POBHU OpraHU3alMi OUOCUCTEM:
MOJIEKYJIPHO-TEHETHYECKHI, OPTaHOUTHO-KJIETOYHBIN, OPraHM3MEHHBIH, MOIMYISIMOHHO-BUI0BOM, OK 02
9KOCUCTEMHBIH (OMoreoneHOTHYECKUIT), Onocdepublil. Hayku, nsyuatomniye Ouosornyeckue 00ObeKThl Ha
Pa3HBIX YPOBHSX OpraHU3aIy xKu3HU. O0mas xapakTepuCTHKa )KU3HHU, CBOMCTBA )KUBBIX crcteM. [Iporecchl,
IIPOUCXOJIAIINE B OHOCHCTEMAX
Tema 1.3. OcHoBHOe coiep:KaHue 6
buojsioruyeckun TeopeTnueckoe o0yueHue: 2
BaKHBIC XuMHuecKuit coctaB KieTku. Heopranmueckue BelecTBa KJIeTKH, UX OMOIOrn4ecKas poib.
XHMHYCCKHE Opranuyeckue BemiecTBa KieTku. buonornueckue nonumepsl. benku. Ctpykrypa v GyHKIMH OETKOBOM OK 01
COCAMHEHHNH MoJieKybl. DepMeHTHI, MPUHLUI UX AeHcTBUs. YTIIeBoAbl. bruonornyeckue GyHKIMH yriaeBOIOB. OK 02
Jlunuaer. O0mwmii man crpoenus. I'mapodunbHo-TUIpodoOHBIE cBOMicTBA. Knaccudukanus unuaos. OK 04
buonoruueckue pynkuuu munuaos. AT®. Ctpoenne mosekyinsl AT®. buonoruueckue pynxiuu ATD
IIpakTnyeckue 3aHATHA: 2
Ponp 6enkoB, yriieBoI0B M )KHPOB B OpraHU3Me YesloBeka. ButaMuHbI 1 OMOJIOTHYECKH aKTUBHBIE T00aBKH, 2




HX 3HAYCHHUC B JKMU3HU OpraHru3Ma YCJIOBCKA. T'umno- 1 aBUTaMHHO3EI UX OCICACTBUA. HpeILCTaBHGHI/Ie
YCTHBIX COO6H.[€HI/II71 C Hpe3eHTaHHeI>i, IMOATOTOBJICHHBIX ITO IIEPEYHIO HCTOUYHHUKOB, PEKOMCHAOBAHHBIX
InperioaaBaTCjIcM

JlabopaTopHble 3aHATHSA:

JlaboparopHas pabota “Omnpenencaue Buramuaa C B IPOIyKTaxX MUTAHUS
[ToaroroBka BapuaHTOB OIbITA, HAOIIOICHHE 3a KAYECTBEHHBIMHU PEAKIIUAMH, 3all0THEHHE paboueii
TaOJIMIIbI, HHTEPIPETAIS HAOII0JaeMBbIX SIBICHUH, (DOPMYJIHPOBAHNE BHIBOIOB

JlabopaTopHas padota «I unpodunbHO-TUAPOHOOHBIE CBOKWCTBA JIUITHIOBY
[ToxroroBka BapuaHTOB OIBITA, HAOIIOICHUE U3MEHEHHSI PACTBOPUMOCTH JIUITH/IOB, 3allOJTHEHUE pabodei
Ta0JINIIBI, HHTEPIIPETAIVS HAOI0JaeMbIX SIBIICHUH, POPMYITHPOBAHUE BHIBOIOB

Tema 1.4.
CrpykTypHO-
¢yHKuuoHaNbHASA
opraHmM3anus
KJIETOK

OcHoBHOE€ CoACpKaAHUEC

TeopeaneCKoe oﬁyqe}me:

Knerounas teopus (T. IlIBann, M. neiinenH, P. Bupxos). OCHOBHbIE MOJI0KEHUS COBPEMEHHON KIETOYHOU
Teopuu. THUIBI KIIETOK: SyKapuoTHUecKas U mpokapuotuyeckas. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK
9yKapuoT (pacTUTEIbHOMU, )KUBOTHOU, TpuOHOI). CTpoeHHe MpoKapuoTHUecKoi kieTku. OcoOeHHOCTH
CTpOEHUS TeTepoTPO(HOI U aBTOTPOPHOI MPOKAPHOTHUECKUX KIeTOK. CTpOCHHUE ITa3MaTHYECKON
MeMOpaHbl. TpaHCTIOPT BEIIECTB Yepe3 MIa3MaTUIECKyl0 MEMOpaHy: TACCUBHBINA U aKTHUBHBIN. DHAOIUTO3:
MUHOIUTO3, (haromuTo3. DK301uT03. O00NI0UYKa WU KIeTouHas cTeHKa. CTpyKTypa U GYHKIUH KIETOYHOM
CTEHKH pacTeHul, rpu0oB

[Mutomnasma. Llurozomns. Lutockener. OiHoMeMOpaHHbIE OPraHOUABI KJIETKU: SHJI0IIIa3MaTH4ecKas CeTh
(BIIC), anmapar I'osbpkH, TM30COMBI, IEPOKCUCOMBI, BaKYOJIM PaCTUTENIbHBIX KiIeTOK. CTpoeHHne u
(GyHKIMN 0JHOMEMOpaHHBIX OpraHonoB kieTku. Kierounstit cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHIPHUH, IUIACTUBI: XJIOPOILIACTBI, XPOMOILIACTHI,
JIEMKOIUIAaCThl, UX CTPOEHUE U PYHKIMHU. S EpHBI annapar KJI€TKH, CTpoeHHe U QyHKIUH.
HememOpanHbie opraHouIbI KJIETKUA: PUOOCOMBI, MUKPOTPYOOUKH, KJIIETOUHBIHN 1IeHTp. Opranounabl
JBUKEHMSI: pECHUYKH U KTyTHUKU. CTpoeHue U pyHKIMN HeMeMOpaHHBIX OPraHOMI0B KIIETKU

JlabopaTopHble 3aHATHSA:

JlaboparopHas pabota «CTpoeHue KIeTKH (pacTeHus, )KUBOTHBIE, TPUOBI) M KIIETOUYHbIE BKIIOYCHUS
(kpaxMai, KapOTHHOUIBI, XJIOPOILIACTHI, XPOMOTIIACTHI)»
[IproGpereHune onbITa MPUMEHEHHSI TEXHUKU MUKPOCKOMTUPOBAHUS TIPH BBHITIOTHEHUH JIa0OPATOPHBIX padoT.

OK 01
OK 02
OK 04




[TonroroBka MUKpOIpENapaToB, HAOIIOAEHUE C TOMOIIBI0 MUKPOCKOIIA, BHISIBJICHUE PA3IHUUN MEXKITY
M3y4aeMbIMU 00bEKTaMH, MHTEpPIpETalys HaOIr01aeMbIX SBICHHH, (POPMYITHUPOBAHUE BHIBOJIOB

JIaboparopHas pabora «IIpoHuniaeMmocts MeMOpaHsbI (TUIA3MOJIHN3, ACTIA3MOJIN3 ))»

[IproGperenue omnbITa MPUMEHEHHS] TEXHUKU MUKPOCKOITUPOBAHUS IIPU BBITIOJHEHUH J1aOOPATOPHBIX padoT.

[ToaroroBka MUKpoMpenapaToB, HAOIIOAEHHE C TOMOIIbI0 MUKPOCKOIIA, BBISBICHUE PAa3ININi MEXKIY
M3Yy4aeMbIMU 00bEKTaMH, HHTEpIpeTalHsl Ha0II0aeMbIX SBJICHUH, (OPMYINpPOBAaHKE BHIBOJIOB

Tema 1.5. OcHoOBHOE co/lep:KaHue
CTpykTypHO- TeopeTnueckoe o0yueHue:
¢ynkuuoHaabHbI | CTpocHHE XPOMOCOM. XPOMOCOMHBIN Ha0Op KJIETOK, TOMOJIOTHYHBIC U HETOMOJIOTUYHBIE XPOMOCOMBI,
e (akTopsl raruiouIHbIN 1 nuronanbid Habop. Hyknennossie kucinotel. JJHK u PHK. Ctpoenune HykiIemHOBBIX OK 01
HACJIEACTBEHHOCT | kucnoT. Hykneoruasl. Kommiementapuslie azotucteie ocHoBanus. [IpaBuno Yapradda. Crpyxrypa AHK — OK 02
" nBoiHas crivpaiib. Mecronaxoxaenue u ouonorundeckue ¢pynkiuu JJHK. THK-sxcneptuza. Bunst PHK.
Oyukuuu PHK B kitetke
IIpakTHYeckHe 3aHATHSA:
Pemenne 3amau Ha onpeneneHue nociaea0BaTeIbHOCTH HYKIEOTHIOB
Tema 1.6. OcHoBHOE coep:KaHue
Ipoueccnl Teopernueckoe o0yueHnue:
MATPUYHOIO Matpuunsiii cunte3 JIHK — permukanus. [Tpuanune! perumkanun JJHK. Mexannsm perumkanun JTHK.
CHHTE3a Penapanus JIHK (nopennexaTuBHas, nocTperuiekaTuBHast). Peakiuu matpuanoro cunresa. [punimn
KOMIUIEMEHTApHOCTH B peakiusax matpuaHoro cunresa. JJHK u rensl. ['eneTndecknii ko, ero CBOMCTBA. OK 01
Tpanckpunuus — matpuunslii cunTe3 PHK. Tpancisus u e€ atansl. YcnoBust OnocuHTesa Oenka. OK 02
Crpoenue T-PHK u xonupoBanue aMmuHoOKuCI0T. Posib pubocoM B GMocuHTE3€e Oenka
IIpakTHYecKkHe 3aHATHSA:
Pemienue 3aa4 Ha onpeseneHe nocae10BaTeIbHOCTH aMHUHOKHUCIIOT B MOJIEKyJle Oerka.
Pemienue 3a1a4 Ha onpesesieHHe MOCae10BaTeIbHOCTH aMUHOKUCIIOT B MOJIEKYJIe OeJiKa B Cilydae
M3MEHEHHUs NOCIeA0BaTeNbHOCTH HyKIeoTn10B JJHK
Tema 1.7. OcHoBHOe coiep:KaHue
Hexnerounbie Teoperuueckoe o0yueHue: OK 02
(hopMBbI KU3HH Bupycsl — HekseTouHble (POPMBI )KU3HU U 00JIUTaTHbIE Mapa3uTsl. CTpOEHUE MPOCTHIX U CIIOKHBIX BUPYCOB, OK 04

peTpoBupycoB, 6akrepruodaros. Kuznennsrit nukn JJHK-conepxkamux Bupycos, PHK-conepskariix




BUpPYCOB, OakTepuodaros. BUY, renatur yenoseka.
bakrepun. O0mas xapakrepuctuka. [lonstue mramm. Bupychl n 6akTepun: CX0ACTBA U Pa3IAYHs

IIpakTHyeckue 3aHATHA: 2
Bupycurbie u 6akrepuanbshbie 3a00seBanus. O01IMe TPUHIUITBI UCIIOJIb30BAHUS JIEKAPCTBEHHBIX BEUIECTB. 2
Oco0eHHOCTH MTPUMEHEHUS aHTUOUOTHKOB.
[IpencraBieHne yCTHBIX COOOIICHUH ¢ TPe3eHTAaUEeN, TOATOTOBICHHBIX 10 MEPEYHIO HCTOYHUKOB,
PEKOMEHIOBaHHBIX MPENOAaBaTEIEM
Tema 1.8. OcHoBHOE coep:kaHue 4 OK 02
O0Omen BemecTB u | TeopeTnyeckoe o0yueHue: 4
npeBpameHue AccuMmIAsg U JUCCUMUIISILIUS — JIBE CTOPOHBI meradoimm3Ma. Tunbel 0OMeHa BELIECTB: aBTOTpOQ)HLIIVI u 2
JHEPI'HH B KJIeTKe | reTepoTpodHBIi, a9poOHbBIN U aHadPOOHBINH. DHEpreTuieckoe odecnedenre KieTku: npespamienne ATO B
oOMeHHBIX mporeccax. DepMeHTaTUBHBIN XapaKTep Peakiuil KIETOYHOTO MeTaboIn3Ma
[lepBuuHbIil cUHTE3 OpraHMYECKUX BellecTB B kieTke. [Inactuueckuit oomen. doTocunTe3. XeMOCHHTES. 2
AHa3poOHBII SHEpreTHYecKuii 00MeH. AHa’pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN 1
reTepoTpOoQHBIN TUI MUTaHKs. AHA3POOHBIE MUKPOOPTAaHU3MBI KaK 00BEKThI OMOTEXHOJIOTHH. JTaIbl
sHepreTUyeckoro ooMena. ['nukonus. buonornyeckoe OKUCICHUE, WU KIIETOUHOE JIbIXaHUE
Tema 1.9. OcHoBHOE cogepkaHue 2
KusHeHHbIN Teopernueckoe o0yueHnue: 2
LIHMKJI KJIETKH. Knerounslii nuki, ero nepuoas! v peryisiuus. [lepuoasr uaTepdassl ux ocodennoctu. Auddepenunanus
Muro3. Meiio3 KJIETKH M apecT KJIETOYHOTro IuKia. Jlenenue kinetku — Muto3. CTaguyu MUTO3a U IPOUCXO/ISIIIIUE TTPOIIECCHI. OK 02
Kapuokunes u niutokunes. buonornueckoe 3HaueHHEe MUTO3a. Mei03 — peyKITMOHHOE JIEJICHUE KIETKHU. OK 04
Cranuu Meiioza. Melio3 — 0CHOBa MOJI0BOT0 pa3MHokeHus. [loBeieHne XpoMocoM B MeHo3e.
Kpoccunrosep. buonornueckuit cmbici Merio3a. ddexTs! Meiio3a. Melo3 B )KU3HEHHOM IHKJIE
OpPraHHU3MOB
KonTposbnas padora 2
MouteKymnsipHBIi YpOBEHb OpraHU3aliu )KUBOTO
Paszgea 2. Crpoenue u GpyHKIIUU OPraHU3Ma 44
Tema 2.1. Conep:kanue 6 OK 02
Crtpoenne IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COJleP:KAHNE TEOPETHYECKOr0 00y4eHHs 4 OK 04
OpraHusma OpnHoksieTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOUHBIE OpraHU3MBbl. B3anMocBs3p 4 I1K.3.5




yacTeld MHOTOKJIETOYHOro opranusma. @yHkuus. Opranbl ¥ CUCTEMBI OpraHOB. AIIIapaThl OPraHoOB.
I'omeocTa3 opranusMa U €ro NoAAep KaHue B IMIPOLECCE KUZHEIEATENBHOCTH.

@DyHKIMOHANbHAS cucTeMa opraHoB. TkaHU pacTeHu. TkaHU )KUBOTHBIX U yesloBeka. OpraHbl pacTEHU.
Oprasel 1 CUCTEMBI OPTaHOB )XKMBOTHBIX U Y€JI0BEKa. 3HAYEHUE OIIOPbI, IBUKEHUS, IUTAHUS, IBIXAHHUS,
TPaHCIOPTA BELIECTB, BBIICICHUS, 3alIUThl. 3HAYEHHUE IIPOSBICHUS Pa3IPa>KUMOCTH U PETYIIALHH

*B ToM 4Hncie Ha BLIOOP 00pa3oBaTeIbHON OPraHu3alnu:

st mpodeccuii/cniennanbHOCTEH, CBA3aHHBIX C 00BEKTOM H3ydeHus “PacTeHus” TeopeTHUECKUi MaTepua
tembl “CTpoeHue opranu3ma’ u3ydaercs yriryOoJeHHO Ha IpUMeEpe OpraHu3ma pacteHuil. TkaHu, Opransl U
CUCTEMBbI OPTaHOB YEJIOBEKA U JKUBOTHBIX pacCMaTpUBaIOTCS 0030pHO

Jnst mpodeccuii/ciennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKUBOTHBIE TEOPETHUYESCKHIA
Matepuail TeMsl “CTpoeHune opraHu3Ma’ u3ydaercs yrilyOJIeHHO Ha IpuMepe OPraHu3MOB KHBOTHBIX.
TxaHu, opransl ¥ CUCTEMbI OPraHOB PACTEHUH U YEeJIOBEKa pacCMaTPUBAIOTCS 0030pHO

Jlna npodeccuii/crienuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHHs “UenoBek” TEOpeTHUECKU MaTepuan
Tembl “CTpoeHue opraHu3zMa’ U3ydaercs yriyoJIieHHO Ha IPUMEpPE OpraHu3Ma deiioBeka. TKaHu, OpraHbl U
CHUCTEMBbI OPTAaHOB PACTEHUN U KUBOTHBIX PACCMATPUBAIOTCS 0030PHO

OcHoBHOE€ CoacpKaHuE MNPAKTUIECCKOI'O 3aHATHSA:

Teopus kiIoHaNIBHO-CeNIeKTUBHOrO MMyHHUTeTa I1. Dpnuxa, .M. Meunukosa. H}ekunoHHbIe
3a0oJeBaHus U dnuAeMus. BaxkHeiue snuieMun B UCTOPUM YelloBeuecTBa. BakimHams Kak
npo¢uIakTuKa MHPEKIIMOHHBIX 32001eBaHUH.

[IpencraBneHne yCTHBIX COOOIIEHHH ¢ Mpe3eHTalnel, MOAr0TOBIEHHbIX 10 ePeUHIO0 HCTOYHUKOB,
PEKOMEHIOBAaHHBIX MPENOAABATEIIEM

Tema 2.2.
DopmMbI
Pa3MHOKeHHU s
OpPraHu3MoB

Conepxanue

IpodeccoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHME TEOPETHYECKOT0 00y YeH s

®opmbl pa3MHOXKEHHUsT OpraHu3MoB. becnosoe 1 moyioBoe pazMHokeHHe. Buabl 0ecronoro pa3MHOKEHHS:
IIPOCTOE JEJIEHNE HA/IBOE, [IOYKOBAaHUE, PA3MHOKEHNE CIIOPAMH, BETETATUBHOE PAa3MHOKEHUE,
¢dparmenTanys, kionupoBanue. [lonoBoe pasMHOKEHHE.

*B ToM 4Hncie HA BLIOOP 00pa30oBaTe/IbHOI OPraHu3alnm:

Jlnia npodeccuit/cnenuanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM U3y4yeHHs “‘Pactenus’ TeopeTrnueckuii MaTepuan
TeMbI “@OpMbI pa3MHOKEHUS OPTaHU3MOB’ M3y4yaeTcs YIiyOJeHHO Ha IpUMepe OpraHu3Ma pacTeHUH.
PazMHoOKeHMe YeoBeKa U )KHBOTHBIX PacCMaTpPUBAIOTCS 0030pHO

OK 02
I1K.3.5




Jnst mpodeccuii/ciennanbHOCTEH, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “JKMBOTHBIE TEOPETHUYESCKHIA
MaTepHai TeMbl “@OopMbI pa3MHOKEHHSI OPTaHU3MOB’ U3Y4aeTCsl yTiyOJIeHHO Ha IPUMEpE OPraHu3MOB
KUBOTHBIX. Pa3MHOXEHHE pacTeHUH U YeI0BeKa pacCMaTPUBAIOTCS 0030pHO

Jlst mpodeccuii/ceruanbHOCTEH, CBSI3aHHBIX ¢ 00beKTOM H3yueHUs “UelloBeK™ TEOpEeTHUECKUM MaTepral
TeMbl “@OpMbI pa3MHOKEHHSI OPraHU3MOB’™ H3y4aeTcsl YriyOJIeHHO Ha IpUMepe OpraHu3Ma 4elloBeKa.
Pa3mHOXkeHMe pacTeHHit U KUBOTHBIX PacCMaTPUBAIOTCS 0030pHO

Tema 2.3. OcHoOBHOE co/lep:KaHue 4
Omnrorenes Teoperuueckoe o0yueHue: 4
“KMBOTHBIX H 'ameTorenes y xuBoTHBIX. CriepMaTorenes u ooreHes. CTpoeHue moyIoBbIX KiIeTOK. OMmIog0TBOpEHUE U 2
YeJi0BeKa SMOpPHOHANILHOE Pa3BUTHE KUBOTHBIX. [lapTeHorenes. DmOpuorenes (Ha npumepe jJaHueTHuka). Craauu OK 02
aMOpHoreHe3a OK 04
Poct u pa3Butue xxuBoTHbIX. [locTamOpuonansubiii nepuod. [Ipsmoe u Henpsmoe pazputue. Pazputue ¢ 2
MeTamMopho30M y 6€CII03BOHOUHBIX U MTO3BOHOYHBIX KUBOTHBIX. CTaauu MOCTIMOPHOHATIBHOTO Pa3BUTHUS Y
YKUBOTHBIX U 4yesoBeka. [lepuosl onTorenesa yenoeka. buomornueckoe crapeHue U CMEpPTh.
I'eponTosorus
Tema 2.4. OcHoBHOE coep:kaHue 2
OnTorenes Teopernueckoe o0yueHnue: 2 OK 02
pacTrenuii I'ameroduT u ciopodput. PasmHokeHue U pa3BuTHE BoOpocield. PasMHOXKEeHHE U pa3BUTHE CIIOPOBBIX OK 04
pacteHuil. PasMHOXKEHME U pa3BUTHE CEMEHHBIX pacTeHul. Poct. Ileproabsl OHTOreHe3a pacTeHUt
Tema 2.5. OcHoBHOE coep:kaHue 2
OcHoBHBIE TeopeTnueckoe o0yueHue: 2
TMOHATHS ['eHeTnka Kak HayKa O HACJIEICTBEHHOCTU U U3BMEHUYUBOCTH OPraHU3MOB. OCHOBHBIE T€HETUUECKHUE TIOHATHS OK 02
TeHeTHUKH u cuMBOJBL. ['eH. I'enotun. @enorun. AnenbHble TeHbl. AbTEpHATUBHBIEC TPU3HAKU. JIOMUHAHTHBIN U
perieccuBHBIN pu3HaKu. ['omo3urora u rerepo3urora. Yucras nunus. ['ubpuasl. OCHOBHBIE METOIBI
TeHETUKH: THOPUIOIOTUIECKHH, IUTOIOTUYECKUE, MOJIEKYISIPHO-TeHETUIECKUE
Tema 2.6. OcHoOBHOe coiep:KaHue 4
3akonomepHocTu | Teopernueckoe o0yueHue: 2 OK 02
HacJ1eI0BaHUsA 3akoHOMEPHOCTH 00pa3oBaHus rameT. 3akoHbl ['. Menaens: MonorubpuaHoe ckpemubanue. [IpaBuino OK 04
JOMUHUPOBaHUS. 3aKOH €IMHOOOpa3us IePBOTO MOKOJICHHUS. 3aKOH PACIIEIUICHUS TPU3HAKOB. I1K3.5

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBI MOHOTI/I6pI/I,Z[HOFO CKpCHIMBAaHHA. I'unote3a YUCTOTHI TaMeT. AHaJ'II/ISI/IpyIOH_ICC




ckpemuBanue. JuruopuaHoe cKpemurBanrue. 3aKoH HE3aBUCUMOTO HACIIE0BAHUS TPU3HAKOB.
[TonurndpuaHOE HaCIEA0BAHNE U €r0 3aKOHOMEPHOCTHU

HpO(l)eCCI/IOHa.]'[LHO-OpI/IeHTI/IpOBaHHOQ CoAepKaHUE NIPAKTUYECCKOI'0 3AaHATHUSA

Pemenne 3aaa4 Ha OonpeaciICHuE BEPOATHOCTH BOSHUKHOBECHHUA HACICACTBEHHBIX IIPU3HAKOB IIPU MOHO-, A1~
, HOJ'II/IFI/I6pI/I,Z[HOM M aHAJIM3UPYIOIIEM CKPEIIUMBaHNH, COCTABJICHUE I'CHOTUIIMYCCKHUX CXEM CKPCHIMBAHUSA

*B ToM 4Hcie HAa BLIOOP 00pa3oBaTeIbHOM OPraHu3alu:

Jnst mpodeccuii/cniennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM M3yueHus “Pactenus” HeoOXoa1uM moaoop
TCHETHYECKUX 33]a4 Ha ONpe/IeJICHNE BEPOSITHOCTY HACIIEICTBEHHBIX IPU3HAKOB P MOHO-, JTU-,
MOJUTUOPUIHOM U aHATTM3UPYIOIIEM CKPEIIMBAHUH Y paCTCHUI

Jliia npodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00beKTOM u3yueHus ‘“JKuBOTHBIE” HEOOXOAUM MOI00D
TEHETUYECKUX 3aJ1a4 Ha OIPE/ICICHUE BEPOSTHOCTH HACJICICTBEHHBIX MIPU3HAKOB IPH MOHO-, JTH-,
MOJIMTHOPUIHOM M aHATTU3UPYIOLIEM CKPEIIUBAHUU Y KHUBOTHBIX

Jis mpodeccuii/crienuatbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM H3yueHus “UenoBek™ He0OX0auM o100p
TEHETUYECKHUX 3aJ1a4 Ha OINPE/IeNICHUE BEPOSTHOCTH HACJICICTBEHHBIX MPU3HAKOB IPYU MOHO-, [TU-,
MOJIMTHOPUIHOM M aHATTU3UPYIONIEM CKPEIUBAHUH Y YEIIOBEKA

Tema 2.7.
B3anmoneiicTBue
Ir€HOB

OcHoBHOE€ CoacpKaHuEe

Teopernueckoe o0yueHnue:

I'enoTum kak nenocTHas cucremMa. MHOKECTBEHHOE IeMCTBHE TeHOB. 1 Ineiiorponus. MHOXeCTBEHHBIN
aienusM. BzaumopeiictBue amienbHbIX reHoB. KogomuHupoBanue. B3anmoaelicTBre HeaienbHbIX TE€HOB.
KommnemenrapHocts. Onucras. [lonumepus

IpodeccHoHAILHO-OPHEHTHPOBAHHOE CO/IEPKAHME PAKTHYECKOTO 3aAHATHS

Pemenue 3aga4d Ha ONpeaCIICHUEC BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX IIPU3HAKOB IIPpU
PAa3JIMIHBIX TUITAX B3aMMOACHUCTBUS TCHOB, COCTABJICHUC 'CHOTHUITMYCCKUX CXEM CKPCUINBAHUS

*B Tom 4uncJie Ha BbIOOP 00pa30oBaTeIbHON OPraHU3aNMN:

* I mpodeccuit/cnenuanbHOCTeN CBSI3aHHBIX ¢ 00bEeKTOM H3yueHus “‘Pactenus’” HeoOxoaum moaoop
TFeHETUYECKUX 3a/1a4 Ha ONpe/IeNIeHNEe BEPOSATHOCTH BOZHUKHOBEHHS HACIIEJICTBEHHBIX MPU3HAKOB MIPH
Pa3IMYHbIX TUIIAX B3aMMOJEHCTBHS T€HOB Y pacTeHUMN

* [l mpodeccuit/cnenuanbHOCTeN CBI3aHHBIX ¢ 00beKTOM H3yueHHs ‘“YKUBOTHBIE” HE00X0 UM Moa00D
TEHETUYECKUX 3a/1a4 Ha ONPEEIIEHNE BEPOSATHOCTH BOZHUKHOBEHNUS HACIIEICTBEHHBIX IPU3HAKOB IIPU
Pa3IMYHbIX TUIIAX B3aMMOJEHCTBHSI T€HOB Y )KUBOTHBIX

OK 01
OK 02




* JInst mpoeccuit/crienuanbHOCTEH CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “YenoBek” HE0OXOaMM OI00p
TCHETHYECKUX 33]1ad Ha ONpe/ICIICHNE BEPOSITHOCTH BO3HUKHOBEHHS HACJICACTBEHHBIX PU3HAKOB MIPU
Pa3IMYHBIX THUIAX B3aUMOACUCTBUS I'€HOB y YEJIOBEKa

Tema 2.8. OcHoOBHOE co/lep:KaHue
CuemnieHHOe Teopernueckoe o0yueHue:
HacJle/l0BaHue 3akonbl T. Moprana. CuernseHHoe HaclleZJOBaHUE T€HOB, HapyIlIeHUE CIeTUIEHUs. XPOMOCOMHAs TEOPHs
NPHU3HAKOB HACJIEICTBEHHOCTHU. | 'eHeTHUecKoe KapTUpoBaHUE XpOMOCOM. Mcnonb30BaHNEe KpOCCUHTOBEPA JUIs
COCTAaBJICHUSI TEHETUUECKHUX KapT XpOMOCOM
IIpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/IeP:KAHME TPAKTHYECKOI0 3aHATHSA:
Pemenue 3ana4 Ha onpesenieHrne BEPOSATHOCTA BOZHUKHOBEHUSI HACIIEICTBEHHBIX MMPU3HAKOB MIPH
CIIETJIEHHOM HACJIeIOBAaHUU, COCTABICHNE TeHOTUIHYECKUX CXEM CKpEIIMBAHUS OK 01
*B ToM 4HnciIe HA BLIOOP 00pa30BaTeIbHOM OPraHu3alnu: OK 02
Jnst mpodeccuii/cniennanbHOCTEH CBSI3aHHBIX ¢ 00BEKTOM M3ydeHus “PacTenus” HeoOXo1uM moaoop K35
TFeHETUYECKUX 3a/1a4 Ha ONPE/ICIIEHNE BEPOATHOCTH BOZHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB IIPU
CLICTVIEHHOM HAaCJIEI0BaHUU Y PaCTEHUMN
Jliia npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C 00beKTOM u3yueHus ‘“J)KuBOTHBIE” HEOOXOAUM MOI00D
TEHETUUYECKUX 3a/1a4 Ha ONPEJEIICHNE BEPOSATHOCTH BOSHUKHOBEHNUS HACJIECTBEHHBIX IPU3HAKOB IIPU
CLICTUIEHHOM HAaCJIEI0BAaHUU Y )KMBOTHBIX
Jlns mpodeccuii/cniennanbHOCTel, CBA3aHHBIX ¢ 00BEKTOM H3ydeHus “YenoBek™ HE0OX0UM MoI00p
TFeHETUYECKUX 3a/1a4 Ha ONPE/IeIIEHNE BEPOSATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX PU3HAKOB MIPU
CLIETJIECHHOM HAacJIeI0BaHUU Yy YEJIOBEeKa
Tema 2.9. OcHoBHOE coep:kaHue
I'enernka moJia Teopernueckoe o0yuenue:
XPOMOCOMHBII MEXaHU3M OIPEAEIIECHUS 110J1a. AyTOCOMBI U TI0JIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN 1
rereporaMeTHbIi NoJ1. ['eHeTnueckas CTpyKTypa oJ0BbIX XpoMocoM. HaciienoBaHue Mpu3HaKkoB, OK 01
CLICILUIEHHBIX C I10JIOM OK 02
IIpakTHYeckHne 3aHATHSA:
Pemenue 3anay Ha onpe/eneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB, CLEIUIEHHBIX C
I10JIOM, COCTABJIEHUE T€HOTUIMUYECKHUX CXEM CKPEILNBAHUS
Tema 2.10. OcHoBHOeE coep:kaHue OK 01




I'eneTnka
yeJIoBeKa

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

Kapuorum genoBeka. MeTopl U3y4eHHUsI TCHETUKH YEIOBEKA: TeHEATOTUYECKU, OTM3HEI[OBBIN,
[UTOTEHETHYECKUI, OMOXUMHUYECKUHN, TIOMYJIAIMOHHO-CTaTUCTHYECKUi. HacnencTBeHHbIe 3a001eBaHms
yenoBeKa. ['eHHbIe 1 XpOMOCOMHBIE 00JIe3HU uenoBeka. bone3nu ¢ HaciaencTBeHHOM
MPEAPACIIONO0KEHHOCTHIO. 3HAUEHUE MEAUIIUHCKON T€HETUKHU B NPEJOTBPALLEHUN U JIEUEHUHN N'€HETUYECKUX
3a00JieBaHUI YeTIOBeKa

IIpakTuyeckue 3aHATHS:

Pemrenue 3a1au Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHHUS HACIIECTBEHHBIX MPU3HAKOB, UCIIOJIb3YS
METO/Ibl TCHETUKH YE€JI0BEKa, COCTABJIICHHE T€HOTUITUYECKUX CXEeM CKpemuBanus. [IpencraBiennue yCTHBIX
COOOIICHUH C Mpe3eHTaIel O HACIEACTBEHHBIX 3a00JICBaHHUAX YEIOBEKA

OK 02

Tema 2.11.
3akoHOMepHOCTH
H3MEHYUBOCTH

OcHoOBHOE co/lep:KaHue

Teoperuueckoe od0yueHnmue:

B3aunmoneiicTBre reHOTHIIA B CpeIbl IpU (OPMHUPOBAHUU (PEHOTHIA. FI3MEHUYMBOCTh PHU3HAKOB.

KauecTBeHHBIC M KOTHYSCTBEHHBIC IIPpHU3HAKH. BI/II[I)I U3MCHYHMBOCTH: HACJICACTBCHHAsA N HCHACJICACTBCHHA.

3aKOH rOMOJIOTMYECKUX PAJIOB B HacaeacTBeHHON usmenunBoctu (H.W. BaBumos).

MoudukanroHHas, Wi GEeHOTHITNYECKast N3MEHYNBOCTb. PoJb cpenibl B MOIU(UKAIIMOHHOK
n3mMeHunBocTH. HopMma peaknnuy npusHaka. BapuanmoHHBINA psi M BapuallMOHHAs KpuBas. XapaKTEepUCTHKA
MOJIU(UKAITTOHHONH U3MEHYNBOCTH

HacnencrBenHast, Wiy reHOTUITMYECKask M3MEHUMBOCTh. KOMOMHAaTHBHASI H3MEHYHUBOCTb.

MyTannoHHast U”3MEHYUBOCTb. BUbl MyTaluil: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE. [[pndnHbI
BO3HUKHOBEHHUS MyTalui

HpaKaneCKne 3aHATHUA:

Pemenne 3aaa4 Ha ONMPCACIICHUC TUIIa MYyTalluU ITPU NMEPEaauC HACICACTBCHHBIX ITPU3HAKOB, COCTABJICHUC
TFCHOTUIIMYCCKHUX CXEM CKpCHIMBAaHUA

OK 01
OK 02
OK 04

Tema 2.12.
Cenexkuus
OpPraHu3MoB

OcHoBHOe cogepkaHue

Teopernueckoe o0yueHue:

Cenexuus kak Hayka. MeTo/bl celleKIIMOHHOM paboThl. ['eTeposuc u ero npuunHbl. MckyccTBeHHBIH 0TOOD:
MaCCOBBIN ¥ MHANBUYaTbHBINA. JTallbl KOMOMHAIMOHHOU cenekimu. CopT, Topojaa, mTaMM

AJTOpUTMBI pelIeHre 3aa4 Ha OINpeieJIeHNe BO3MOXXHOTO BOSHUKHOBEHHUS HACJIEICTBEHHBIX MPU3HAKOB 110
CEJIEKIIMH, COCTABJIEHUE T€HOTUITUYECKUX CXEM CKPEIIUBaHUS

OK 01
OK 02




KonTposbHnas padora 2
Crpoenre U QyHKIIUN OpraHu3Ma
Pa3nen 3. Teopus 3BoJ1IonNH 16
Tema 3.1. OcHoBHOE co/lep:KaHue 2
HUctopus Teopernueckoe o0yueHue: 2
3BOJIIOIMOHHOTO | [IepBble HBONMIONMOHHBIE KOHIENIMU. ' pagyanuctuyeckas spomonronHas kounennus JK.b. Jlamapka.
Y4eHus JBkyuie cuibl sBomonnu. Kpeanmonusm u tpancpopmusm. Cucremaruka K. JIunnes u e€ 3Hauenue Juist OK 02
(bopMHUpPOBaHUS AU IBOIIOIHUN OK 04
[Ipennochiikyu BOZHUKHOBEHUS JapBUHU3MA. DBOJIOIMS BUA0OB B IIpupoae. boppOa 3a cyliecTtBoBaHUe.
EctectBennsblii oTO0p. JuBeprenus npusHakoB U BU1000pa3oBanue. OCHOBHBIE MOJIOXKEHUS
cuHTeTHYecKoi Teopuu 3Botonuu (CTI). Ponb 3BomOLMOHHOM Teopuu B ((OPMUPOBAHUU HAYUHOM
KapTUHBI MUpPa
Tema 3.2. OcHoOBHOE co/lep:KaHue 2
Muxpossomouusi | Teopernueckoe o0yyeHue: 2
MuKpO3BOIIOIMS U MAKPOAIBOJIIOLKS KaK 3Tallbl 3BOJIIOLIMOHHOTO Mpoliecca. [ eHeTuueckne 0CHOBbI 2
sBOJIIOLIMU. MyTanuu 1 KOMOMHAIMK KaK JIE€MEHTapHbIN 3BOIIOLMOHHBIN MaTtepuall. [lomynauus kak
2JIEMEHTapHAas €AUHULA DBOJIIOLUH.
JIBroky1iye cuibl ((hakTophl) 3BOMIOLMU. MyTallMOHHBIN Iporiecc 1 KOMOMHATUBHAs! U3MEHYUBOCTD. OK 02
Murpanus. M3omsamuus nonyasiuii: reorpaguyueckas (IpocTpaHCTBEHHAs ), OHoIoruyeckast
(penpoayKTHBHAS).
EcrecTBennbIit 0TOOp — Hamnpamsitomuii Gpaxtop sBomronud. boprda 3a cyiiecTBOBaHHE Kak MEXaHU3M
JEMCTBHS €CTECTBEHHOr0 0TOOpa B nonyisiusax. Bun u ero kpurepuu (nmpusHaku). BunooOpasoBanue kax
pe3yJIbTaT MUKPOIBOJIIOIMH
Tema 3.3. OcHoBHOE coep:kaHue 2
Maxkpossomouusi | Teopernueckoe o0ydyeHue: 2
MaxponsBosrornust. @opMbl 1 OCHOBHBIE HampasieHus MakposBoitoin (A.H. Cesepuios). ITytu 2 OK 02
JOCTHXKEHHS] OMOJIOTUYECKOTO0 Mporpecca: apoMopdos, naroagantanus, oodmias nereuepanus. Meroabt
M3y4YeHHUs MaKpOIBOIIOIMHU. 3aK0H 3apoibineBoro cxoacTsa (3akon K. bapa). buorenerndeckuii 3axon (3.
I'exkenp, @. Mromep). O6mue 3akoHOMEPHOCTH (TIpaBUIIa) SBOTIOIUH
Tema 3.4. OcHoOBHOe coiep:KaHue 4 OK 02




Bo3HuKHOBeHHE U

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

pa3BUTHE KU3HU
Ha 3emuie

I'unoTe3bl ¥ TeOpUU BO3SHUKHOBEHUS JKU3HU Ha 3eMJI€: KPEallMOHU3M, CaMOIIPOU3BOJIbHOE (CIIOHTAaHHOE)
3apO’KJEHUE, CTAlMOHAPHOE COCTOSHUE, MTaHCIIepMus, 01omno33. Hauano oprannueckoil sBoronuu.
[TosiBneHue nepBhIX KJIETOK. DBOIOLMS MeTa00In3Ma. DBOJIOLM NEPBBIX KIETOK. IIpokapuoTsl u
9YKapHOThI. [IponcxoxieHre MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX 1IAPCTB 3YKAPHOT.
OCHOBHBIE YePThI IBOJIIOLUU PACTUTEIBHOT0 MUpa. OCHOBHBIE YEPThI IBOJIOLUH KUBOTHOI'O MUpa

IIpakTuyeckue 3aHATHS:

HpCI[CTaBHeHI/Ie YCTHOTI'O COO6H.[CHI/I$I W JICHTBI BpEMCHH 110 OCHOBHBIM 3TallaM BOSHUKHOBCHUA U PA3BUTHA
JKUBOTHOI'O X PACTUTCIIBHOIO MUpa, IMMOATrOTOBJICHHLBIX 110 IIECPECYHIO HCTOUYHHNKOB, PEKOMCHAOBAHHBIX
npenoaaBaTcjIcM

OK 04

Tema 3.5.

OcHoOBHOE co/lep:KaHue

IIpoucxoxnenue

Teoperuueckoe odyuenue:

Y€JI0BCKA —
AHTPOIOreHe3

AmnTpomnonorus — Hayka o yenoBeke. CucTeMaTHUeCKOe NOJ0KEHHE YenoBeka. CXOACTBO YelloBeKa ¢
KUBOTHBIMHU. OTINYMS YEJIOBEKA OT KUBOTHBIX. [IpsIMOX0KI€HIE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOW CUTHAJIBHOW cUCTeMbl. COOTHOIIIEHHE OMOJIOTHIECKUX U
COIIMANIBHBIX (PAKTOPOB B aHTPOTIOTCHE3E

OCHOBHBIE CTaJUU aHTpOIOreHe3a. JIpuonuTeKu — MpeiKy YelnoBeKa U 4YeJI0BEKOOOPa3HbIX 00E3bsH.
IIpoToaHTpomn — NpeaIecCTBEHHUK YelloBeKa. ApXaHTpon — ApeBHeNIIN yenoBek. [laneoanTpon — apeBHui
yenoBeK. HeoaHTpoIl — 4esnoBeKk COBPEMEHHOTO THITA. DBOIIOLUSA COBPEMEHHOTO YEJIOBEKA.

Yenoeueckue pacel. OCHOBHBIE OOJIBIINE PACKl: €BpONECOUHAS (eBpa3niicKas), Herpo-aBCTPaION IHAS
(9KBaTOpUANbHAs ), MOHIOJIOMAHASA (a3MaTCKO-aMepUKaHCKast). Bpemst 1 MecTo BO3HUKHOBEHHS
4eJI0BEYECKHX pac. EAMHCTBO 4eI0BeYECKHX pac

OK 02
OK 04

HpaKaneCKne 3aHATHUSA:

Bpewms u mytu paccenenus yenoseka no mniaaHere.[Ipucnoco0aeHHOCT YeoBeKa K pPa3HbIM yCIOBUAM
cpensl. Bnusiaue reorpadudeckoit cpesl Ha MOp(HOIOTHIO U (PU3UOIOTHIO YETTOBEKa

3amuTa JISHT BPeMEHU U MEHTAIBHBIX KapT B JOpMaTe YCTHOTO COOOIIEHUS, TIOJTOTOBICHHBIX IO MIEPEUHIO
HMCTOYHHKOB, PEKOMEHIOBAHHBIX MPETOJaBaATEIEM

KonTtpoibHasn
padora

TeopeTquCKHe ACIICKTHI 3BOJIFOIIMH KM3HHU Ha 3emite

Pasnea 4. Ikosiorus

26




Tema 4.1.
JKojg0rn4ecKue
(axTopsI 1
cpeabl KU3HU

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

Cpenpl oOuTaHMs OPraHU3MOB: BOJIHAS, HA3EMHO-BO3/IYIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MeHHAsE. DU3HUKO-
XUMHYECKHE OCOOCHHOCTH cpejl 0OMTaHUs OpraHu3MoB. [Ipucnocobienust OpraHu3MoB K JKU3HH B Pa3HBIX
cpenax. [lonstue sxonoruueckoro pakropa. Knaccuduxamms sxonornueckux ¢pakropos. [IpaBuio
muanmyMa 0. JIn6uxa. 3akon TosnepantHocty B. Hlendopna

OK 01
OK 07

Tema 4.2.

Honyasums,
coo0miecTBa,
IKOCHCTEMbI

OcHoBHoOe coepkaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

OKonoru4ueckas XapPaKTCPUCTHKA BUAA U MTOIMYJIAIHUN. DKonoruyueckas HuIla BUA. DKOIOTrHYECKHUE
xapakTepucTuku nomyisauuu. CooliecTBa U 3kocucTeMbl. buonienos u ero crpykrypa (B.H. Cykaues).
CBs3u Mexly opranu3Mamu B OuorieHo3e. CTpyKTYpHbIE KOMIOHEHTBI 3KOCUCTEMBI: IPOAYLICHTHI,
KOHCYMEHTBI, peAyLIeHThl. KpyroBOpOT BelIecTB U MOTOK SHEPTHU B 3KocucTeMe. Tpodudeckue ypoBHU.
AHTpONOreHHbIE 3KOCUCTEMBL. ATposKocUcTeMbI. OTINYMS arpO3KOCUCTEM OT OMOreOL€HO30B.
Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI YPOOIKOCHCTEM

HpaKTI/I‘{eCKI/Ie 3aHATHUSA:

Tpoduueckue nenu u cetu. OCHOBHbIE MOKa3aTeNN 3KOCUCTEMbI. bruomacca u mpoayKius. DK0JIOTHYECKUe
MUpPaMUIbl Yucesl, OMoMacchl M SHepruu. [IpaBuiio nupaMuisl SHEPrum.

Pemenne npakTuKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUM 10 IEPEHOCY BEILIECTBA U DHEPTUU B
HKOCHUCTEMAX C COCTaBJIEHUE TPO(PUUECKUX LIeTIel U MUpaMul OMoMacChl U SHEPTUU

OK 01
OK 02
OK 07

Tema 4.3.
buocdepa -
rjaodoajabHas
IKO0JIOrHYECKAas
cucTemMa

OcHoBHOE CoACpKAHUEC

TeopeaneCKoe oﬁyqeﬂue:

buocdepa — xxuBas o6onouka 3emnu. Pazsutue npencrasnenuii o ouochepe B tpynax B.U. Bepnanckoro.
Ob6nactu 6uocdeps! u €€ coctas. JKupoe BemecTBo 61ochepsl U ero GPyHKIUH

3aKOHOMEPHOCTH cyliecTBOBaHMs Onocepbl. OcoOeHHOCTH OHochephl Kak I1100anbHOM IKOCHUCTEMBI.
JluHamuueckoe paBHOBecHe B Onocdepe. PuTmMuuHocTh siBjaeHuit B Onochepe. KpyroBopots! BemecTs u
OMOTe0XUMHUYECKUE LUKJIIBL. [ 100anbHbIe S9KOJIOTHYECKHE MPOOIeMbl COBPEMEHHOCTH U ITYTH UX PELICHUS

IIpakTHYeckHne 3aHATHSA:

Pemenne MPAKTUKO-OPUECHTHPOBAHHBIX PACUCTHBIX 3aaa4 Ha OMPCACIICHUC ITJIOIIa AN Haca)K)IeHI/IfI JJIA
CHMXXCHUA KOHLCHTPAIIUX YIIJICKHUCJIIOIO ra3a B aTMocq)epe CBOCTO pCTrUOHA IMPOKUBAHUA

OK 01
OK 02
OK 07

Tema 4.4.

OcHoBHOe coaepkaHue

OK 01




Biausinue
AHTPONOTreHHBIX
(haxkTopos Ha

ounocepy

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

AHTpPOIIOTeHHBIE BO3/ICHCTBUS HA Ouocdepy. 3arps3HeHHs KaK BUJ aHTPOIIOTC€HHOTO BO3ACHCTBUS
(xumuueckoe, usuueckoe, buonrocuveckoe, Omxoovl nNPoOU3BOOCmaa u nompeobieHust). AHTPOIIOTCHHbIC
BO3/CHCTBUS Ha aTMOchepy. Bo3aelicTBus Ha runpocdepy (3aepsazHenus u ux uCmoYHuKU, UCMOUujeHUs
600). BosneiictBust Ha tutochepy (decpadayus noussl, 6030elicmaue Ha 20pHble nopood, Heopa).
AHTpOIIOTeHHBIE BO3/ICHCTBHS HA OMOTHYECKHE COOOIIeCTBa (1eca u pacmumenbHble cO0Ouecmaa,
HCUBOMHBLL MUD)

HpO(l)eCCI/IOHa.]'[LHO-OpI/IeHTI/IpOBaHHOQ CoA€epKaHuE NIPAKTUYECCKOI'0 3AaHATUSA

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 3aIAHUM IO COXPAHEHUIO MPUPOJHBIX PECYPCOB CBOETO
pEeruoHa MpoKUBaHUs

*B ToM 4HciIe HA BLIOOP 00pa30BaTeIbHOM OPraHu3alnu:

Jiia npodeccuii/crienuanbHOCTEH CBSI3aHHBIX C 00bEKTOM H3yueHus “‘PacTeHus’” npeanaraercs mpakTHKO-
OpPUEHTHUPOBAHHOE PACUETHOE 3aJJaHUE MO PacueTy CTPYKTYPHI 3aI1aCOB JPEBECUHBI

Jst mpodeccuii/ciennanbHOCTEH CBSI3aHHBIX ¢ 00BeKTOM M3ydeHus “KUBOTHBIEC” mpeaaraeTcs MpakTHKO-
OPHEHTUPOBAHHOE PAaCUETHOE 3a/IaHUE 10 OIICHKE PHIOOIPOTYKTHBHOCTH BOJIOEMOB

Jnst mpodeccuit/ciennanbHOCTEH CBSI3aHHBIX ¢ 00bEKTOM M3yueHHs “UenoBek™ mpeaiaraeTcst MpakTHKO-
OPHEHTUPOBAHHOE pacueTHOE 3a/IaHUE pacyeTa BOJIONOTPEOICHHS HACEIEHHOT O IyHKTa

Z[J'ISI HpO(i)CCCPIfI/ CIICLIMAJIbHOCTEN CBI3aHHBIX C )106]31‘161\/'1 MOJIC3HBIX UCKOIIAEMBIX NPEIJIaracTcs NpakTuKo-
OPHUCHTHPOBAHHOC PACUCTHOC 3aJaHUC T10 paCUYCTy CPOKaA UCUCPIIACMOCTH IPUPOJHBIX PECYPCOB

Jlnia npodeccuii/crienuanbHOCTEN CBSI3aHHBIX C CEIbCKUM XO03SHCTBOM MpelaraeTcs MpaKkTUKO-
OPHEHTUPOBAHHOE PACUETHOE 3a/IaHUE I10 OIIEHKE OallaHCa OPraHUYECKOro BELIECTBA IIOYBBI

OK 02
OK 04
OK 07
I1K.3.5

Tema 4.5.
Bausinue
COIIMAJIbHO-
IKO0JIOTH9eCKHUX
(haxTopos Ha
310pOBbe
yeJIoBeKa

OcHoBHOE CoACpPKaAHUEC

10

Teopernueckoe o0yueHue:

310poBBE U €ro cocTaBistomue. akTopbl, MOJOKUTEIBHO U OTPULIATEIBHO BIUSIOUIME HA OPraHU3M
4enoBeKa. BpenHble MPUBBIUKH: MOCIEACTBUS U npodruiakTuka. [IpodiaemMa TeXHOTEHHBIX BO3ICHCTBUI Ha
3JI0POBBE YETIOBEKA (AJIEKTPOMArHUTHBIE TIOJISI, OBITOBASI XUMHSI, U30BITOYHBIC IITYMBI, PaIAallHs U T.I1.).
Anantanuys oprannu3Ma 4esioBeka K (hakTopaM OKpYXKaIoIIe cpeibl. 3alUTHRIC MEXaHU3Mbl OpraHu3Ma
YEJIOBEKA. 3/T0POBbE U PAOOTOCITOCOOHOCTD.

HpI/IHLII/IHBI (I)OpMI/IpOBaHI/ISI 3I[opOBLec6eperarou1er0 noBeacHUs. OU3ndecKkas akTUBHOCTh U 310pPOBLE.
prnl'[]:l 3A0POBbA. OcHOBEI 3aKaIuBaHuI. buoxuMudeckue acueKThbl palrOHAJIBHOI'O IMTUTAHUS. HpaBI/ma




0€30MaCHOTO MCIIOJIF30BaHUS OBITOBBIX IPUOOPOB M TEXHUYECKHUX YCTPOUCTB

HpaRTn'{ecmle 3aHATHUSA:

Onpenenenre CyTOYHOTO palloHa MUTAHUs

CO3,I[aHI/Ie HHHHBHHyaHBHOﬁ IMaMATKU 110 OpraHru3alinu paHHOHaﬂbHOﬁ (l)PIBH‘*IGCKOfI AKTHUBHOCTH

IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COAEePKAHME JIAOOPATOPHOI0 3aAHATHS

NN DN D

JIaboparopHasi paboTa Ha BEIOOD:

1. Jlaboparopnas paboTta «YMCTBEHHasI pabOTOCIOCOOHOCTH)

OBrnazmeHne MeToaMu OIpeIeIICHHSI OKa3aTeel yMCTBEHHOM paboTOCIIOCOOHOCTH, OOBSICHEHUE
MOJIYYEHHBIX PE3yJIbTaTOB U (POPMYJIIMPOBAHHUE BBHIBOJIOB (ITMCHBMEHHO) C MCIIOJIb30BAHNEM HAYUHBIX
MOHSATHUH, TEOPHIA U 3aKOHOB

2. JlaboparopHas pabora «BiausHue abnotrudeckux (pakTopoB Ha YenoBeKa (HU3KUE U BHICOKHE
TEMIIepaTyphl)»

W3yueHne MEXaHU3MOB aJanTallii OpraHU3Ma YeJI0BeKa K HU3KUM U BBICOKHM TeMIIEpaTypam U
00BSICHEHHUE MOJTyYCHHBIX PE3Y/IbTATOB U (POPMYITHPOBAHKE BHIBOJIOB (ITMCHMEHHO) C HCITOJIb30BAaHHEM
Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

*B Tom 4mciie Ha BLIOOP 00pa30BaTe/IbHOIT OPraHU3aMM:

B kagecTBe TPUITEPOB CHUKAIOLIUX PAOOTOCIIOCOOHOCTD UCIIOJIB30BaTh YCIOBHSI OCYILECTBICHUS
npo¢ecCHOHATILHOM eATENIHOCTH: IIIyM, TeMIIepaTypa, (hu3nyeckast Harpy3Ka u T.JI.

OK 02
OK 04
OK 07
I1K.3.5

KonTposbnas padora
TeopeTnyeckne acrieKThl SKOJIOTUH

IpodeccuoHaILHO-OPMEHTHPOBAHHOE CoepKaHUeE (COAep:KAHNE IPUKIATHOTO MO/Y.JIs1)

Pa3nea 5. Buojiorus B :KuU3HU

Tema 5.1.
BbuorexHoJ0rum B
JKU3HHU KaKI0T0

Conepxanue

Teopernueckoe o0yueHnue:

buortexHonorus kak Hayka v mpou3BoicTBO. OCHOBHBIE HAPABJICHHUS] COBPEMEHHONW OMOTEXHOJIOTHH.
Mertons! 0norexHomorun. OOBEKTHI OMOTEXHOIIOTHHA. DTHKA OMOTEXHOIOTNYECKUX U T€HETHUECKIX
sKcriepruMeHToB. [IpaBuia norcka u aHannsa OMO3KOIOrHUYECKON HHPOPMAIIUU U3 PAa3TIUNYHBIX HCTOUHUKOB
(HayuyHas ¥ yueOHO-Hay4YHas JTUTEpaTypa, CpeCTBa MaccoBOM nH(popmaIuu, ceth IHTEpHET 1 apyrue)

NN &~

IpodeccuoHaTLHO-OPHEHTHPOBAHHOE COIEPKAHHE MPAKTHYECKOT0 3aHATHSI:

Keiice Ha aHanus I/IH(I)OpMaI_II/II/I O HAYYHBIX JOCTHKCHUAX B 00JIaCTH TEHETHYCCKUX TCXHOJ'IOFI/II\/'I,

OK 01
OK 02
OK 04
I1K.3.5




KJICTOYHOM WHXEHEPHH, MUIIEBBIX OMOTEXHOJIOTHA. 3aluTa Keiica: mpeCTaBIeHUEe Pe3yJIbTaTOB PELICHHUS
KEICOB (BBICTYIUICHHE C MPE3CHTAIUEH)

Tema 5.1 o0s3arenbHa 715 U3YYEHUS CTYACHTAMH BCeX MPodeccHii/crenuanbHOCTeH

*Tema 5.2.1. buorexHosioruu B MmeauuuHe u papmanun (17s npodeccuii/cnennanbHocreii 34.02.02, 34.02.01, 34.01.01,
33.02.01, 32.02.01, 31.02.06, 31.02.05, 31.02.04, 31.02.03, 31.02.02, 31.02.01)

*Tema 5.2.3. BuorexHo10ruu u pacrenus (1js npodeccuii/cnenuanbuocrei 43.02.05, 35.02.05, 35.02.01, 35.01.19,
35.01.27, 35.01.26, 19.01.18)

Tema 5.2.3. Conepxanue OK 01
buorexnonoruu u | IpakTuyecKkue 3aHATHS: OK 02
pacTrcHudA Pa3BuTHe OMOTEXHONOTHUI C UCIIONIB30BAHUEM PACTEHUN, MPUMEHEHHUE MPOTYKTOB OMOTEXHOJIOTUHU B )KU3HU OK 04
YeJI0BEKa, IIOMCK U aHAINU3 UH(OPMAIMK U3 PA3JIMYHBIX MCTOYHUKOB (Hay4Has U yueOHO-Hay4Has 1IK.2.1
JIUTEparypa, cpesicTBa MaccoBoil nHdopmanuu, cetb IHTEpHET U ipyrue) [IK.2.2
Keiicbl Ha aHanu3 MHPOpPMALMK O Pa3BUTHH OMOTEXHOJIOTUI C UCIIOJIb30BAaHUEM PacTeHUH (110 IpyIimnam)
3ammra keiica: [IpeacraBienue pe3yabTaToOB PEIICHUs KEHCOB (BBICTYIUICHUE C MPE3CHTAIMEH )
*Tema 5.2.4. BUOTeXHO/JI0rHU B MPOMBINLIEHHOCTH (17151 mpodeccuii/cnenuaibuocteii 35.02.04, 35.02.03, 35.02.02, 20.02.04,
20.02.03, 20.02.01, 35.02.10, 35.01.16, 29.02.02, 29.02.06, 29.02.04, 29.02.02)
Tema 5.2.4. Coaepixanue OK 01
buorexnonorun B | [IpakTuyeckue 3aHATHA: OK 02
NMPOMBINIEHHOCT | Pa3zBUTHE NPOMBILUIEHHON OMOTEXHOJIIOTUN U €€ IPUMEHEHHE B KU3HU YeJIOBEKa, IIOUCK U aHAJIN3 OK 04
U nH(OpPMaILIMY U3 Pa3IMYHBIX HICTOYHHUKOB (HayyHas U yueOHO-Hay4Has JUTepaTypa, CpeACTBa MacCOBOM IIK.3.5
nHpopmanuu, cetb IHTEpHET U Apyrue)
Kelicpl Ha aHanu3 nHGOpMALIUK O PA3BUTUH MPOMBIIUIEHHOW OMOTEXHOIOTHH (110 Tpynnam)
3amura kelica: [IpencraBieHne pe3yabTaToB pelIEHUs KEHCOB (BBICTYIUIEHHE C IPE3EHTALUEN )
*Tema 5.2.5. ConnajIbHO-ITHYECKHE ACNEKThI OnoTexXHoI0rNi (11 nmpodeccuit/cnennanbHoctei 44.02.06, 44.02.05,
44.02.04, 44.02.03, 44.02.02, 44.02.01)
Tema 5.2.5. Conep:xkanue OK 01
CounanbHo- IIpakTHYeckHne 3aHATHSA: OK 02
ITHYECKHE OTUYECKUE aCTIEKThl Pa3BUTHUSA OMOTEXHOJIOTUIA M IPUMEHEHHE UX B KHU3HM YEJIOBEKA, IIOMCK M aHAIIN3 OK 04
acmeKThl uH(pOpMAaIUY U3 PAa3IMYHBIX HCTOYHUKOB (HaydHas U yueOHO-Hay4dHas JTUTepaTypa, CpeACcTBa MacCOBOM IIK.3.5
OMOTeXHOI0rui uHpopmanuu, cetb IHTEpHET U JpyTrue)




Keticpl Ha ananu3 nHpopManuu 00 ITUYECKUX ACHIEKTaX Pa3BUTUS OMOTEXHOJIOTUH (I10 TPyIIIam)

3ammra keiica: [IpeacraBienue pe3yabTaToOB pPelICHUs KEHCOB (BBICTYIUICHUE C Mpe3eHTAIUEeH )

OcHoBHoOe cogepkaHue

Pa3gen 6. Buoskosiornueckue uccjaeqoBaHus

Tema 6.1.
OcHoOBHBIE
METOAbI
OHMO’KOJIOTHYECKH
X MCCJIeIOBaHUM

OcHoOBHOE co/lep:KaHue

TGOPGTI/I‘IeCKOQ oﬁyqe}me:

Hayunsiit Metoa. MeToipl OMOIKOIOTHYECKHUX UCCIEAOBAHUN: TTOJIEBEIE, Ta00paTOPHEIE,
9KCIIEPUMEHTaIbHbIe. MOHUTOPUHT OKPYXKAIOIICH Cpe/ibl: IOKATbHBIN, pErHOHATbHBIN U II100aJIbHBIHI
MeTto/b1 TOMCKA, aHATTN3a U 00pa0OTKH MHPOPMALIMH O MPOCKTE B PA3TUYHBIX UCTOUYHUKAX

JlabGopaTropHble 3aHATHSA:

[TocraHoBKa 11€71M, 3a/1a4, BEIIBMYKCHHUE THITOTE3bI, TPOBEICHUE KCIICPUMEHTA 110 OTIPEICIICHUIO
ONTUMAJIBHBIX YCIOBUU JJI POCTa M (PH3UOJIOTUIECKON aKTUBHOCTH JIPOXOKEBBIX KJIETOK. BhIsiBIICHME
3aKOHOMEPHOCTEH, (OPMYJIUPOBAHKE BEIBOJIOB U TIPOTHO30B.

JlaGoparopHble pabOThI HA BEIOOP MO MUHU TPYIIIIaM:

1. Bimsinue TemnepaTypbl Ha pocTa U PU3UO0JIOTHUECKYI0 aKTUBHOCTD JIPOACKEBBIX KIIETOK

2. BnusiHUE yrieBoI0B Ha pocTa ¥ (PU3HOIOTUYECKYIO aKTHBHOCTD JIPOXIKEBBIX KIIETOK

3. CoderaHHOE BIMSHUE TEMIIEPATYPhl U YIIIEBOJOB HAa POCTa M (PU3NOIOTUYECKYIO aKTHBHOCTD
JPOIKEBBIX KIIETOK

OcHoBHOE COACPKAHUEC

10

Tema 6.2.
BbuoskoJjiornueck
U IKCIIEPUMEHT

IIpakTHYeckoe 3aHATHE

O0630p TeM ydueOHO-HCcCIe10BaTeNbCKUX MPOEKTOB. BbIO0Op yueOHO-HCCIe10BaTENbCKOTO MIPOEKTaA U3
peAIOKEHHBIX. POPMHUPOBAHNE KOMAH/IbI IPOEKTA. AJTOPUTM BBIIIOJHEHUS ITPOEKTA.
Kaxxnas rpymnmna BeiOMpaeT oAMH U3 BApUAHTOB y4eOHO-UCCIIE10BATEIbCKUX TPOEKTOB!
1. Omenka kadyecTBa aTMOC(EPHOTO BO3AyXa
2. OreHka KauecTBa MOYB METO/IOM (PUTOTECTHPOBAHUS
3. OrueHka KauecTBa BOJ MOBEPXHOCTHBIX BOJIOEMOB 110 OPTraHOJIENTHYECKUM U (PU3UKO-XUMUYECKUM
CBOMCTBaM
4. Bnusuaue [TAB Ha pocT 1 pa3BUTHE CEMSH BBICIIMX PACTCHUI
5. BnusiHHMe coeBOro 3arpsi3HEeHHs Ha pOCT M pa3BUTHE CEMSIH BBICIINX PACTeHUN
Ilepewiti 5man 6bINOIHEHUSA NPOEKMA.:

OK 01
OK 02
OK 04
OK 07

OK 01
OK 02
OK 04
OK 07




OO06ocHOBaHHE aKTYaIBHOCTH BBIOPAHHOUM TeMbl. BrisiBiieHUe mpobieMbl uccieoBanus, GopMyIrnpoBaHUE
rUnoTe3bl. Beibop MeTo0B ucciaenoBanus. Beioop Touek oTO6opa mpod HA TEPPUTOPUH HCCIICTOBAHUS.
[TocranoBka 1ieneit u 3aga4d uccienoBanus. OnpenencHue GopMbI IPEICTABICHHS PE3YIbTATOB
uccneaoBanusi. OnpeeneHue TarnoB U COCTABIICHUE TIJIaHA UCCIIEI0BAHUS
JlaGopaTopHble 3aHSITHSI 6
Bmopoti sman evinonnenus npoexma: MOArOTOBKA HEOOXOIMMON TTOCYABI M MaTepHalia JJisl IKCIIEPUMEHTA, 2
MIPOBEJICHUE IKCIIEPUMEHTA, TIEPHONYECKast MPOBEPKA TEUCHUS SKCIIEPUMEHTa/ cOOp MaTrepuaia B
BBEIOpAHHBIX TOYKAX 0TOOpA MPod
Tpemuti sman evinoaHenus Npoexkma. NOJyYeHUE MEPBUYHBIX 3KCIEPUMEHTAIbHBIX JIAHHBIX, [IPOBECHUE 2
CTaTUCTUYECKOM 00paOOTKU MOTYUYEHHBIX JaHHBIX
Yemeepmuiii 5man 8ulNOJHeHUss NPOEeKMA. BBISIBIEHUE 3aKOHOMEPHOCTEH, (OpPMYITUPOBaHUE BHIBOJOB U 2
MIPOTHO30B, OIICHKA Ka4eCTBA UCCIICyeMOT0 00BEKTa MO pe3yabTaTaM OMOIKOJIIOTHYECKOTO aHATTN3a
[MpakTu4yeckue 3aHATHSA 2
3amura npoekra. [IpencraBnenue pe3ylbTaToOB BBIIOJIHEHUS Y4€OHO-UCCIE0BATEIbCKUX TPOCKTOB 5
(BBICTYILIEHUE C MIPE3EHTAINECH )
IIpome:xkyTouyHas aTTecTanus (3K3aMeH)
Bcero: 144
*ObpaszoBaTesyibHaA opraHmu3alusa BeOupaeT 1 MOOyJb M3 OpelJioXeHHBX (*5.2.1, *5.2.2., *5.2.3, *5.2.4,

*5.2.5).




3. YCJIOBUS PEAJIM3AIINN ITPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JUCHUATIUIMHBIBUOJIOT A
3.1. lng peanu3anmuu NporpaMMbl JMCHMILIHHBI JOJKHBI ObITH MPEAyCMOTPEHbI
cjeayonye crenuaJibHble MOMelleHNs:

Kabuner «buonocuuy, OCHalIEHHBI 000pyA0BaHHEM: MeOelb, JOCKa MapepHas,
HarJSIIHBIE TOCOOMS (KOMIUIGKTHI Y4YeOHBIX TaOJMWIl, TUIAKAaTOB), TEXHUYCCKUMU
CpeACTBaMH OOYYEHHs: KOMIBIOTED C YCTPONCTBAMHU BOCIPOU3BEICHUS 3BYKa,
MIPUHTEP, MYJIBTUMEIUA-TIPOEKTOP C IKPAHOM.

JlaGoparopus,ocHailieHHass ~ O0OpyJOBaHMEM i1 TPOBEACHUSA  3aHSTUM:
MUKPOCKOIIbI, CEKYHJIOMEp, TOHOMETP, JlabopaTopHas mnocyaa (MpoOUpKH, MOICTaBKU
JUIsE IPOOMPOK, MUHIETHI, MECOK, CTYNKUH C MECTUKaMHU, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, CTEKJISIHHbIC NaJO4YKW, NpernapoBajbHble WIJIbI, (QuIbTpoBajbHas Oymara
(caneTkn), cTakaHbl) TUIIEPTOHUYECKHUI PacTBOp XJIopujaa Hatpus, 3%-Hblil pacTBOp
MEepOKCHJIa BOJIOPO/IA, PACTBOP HoAa B HOAMCTOM Kalluu, TIIUIEPUH, KIIyOHU KapTodes,
JUCT 2JI0JIEU KaHAJACKOM, TUIOJ psIOMHBI OOBIKHOBEHHOW (PSOMHBI WJIM TOMAaTa), JIYK
peryaThiii, pa3BeICHHBIE B BOJE APOKKH);

NudpopmannoHHoe odecniedyeHre peaTu3auy NporpaMmbl

Yu4ebHO-MeTOANYECKOEe U MH(OPMALIMOHHOE o0ecliedyeHUe pPeaiu3aluud OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMBbI
NudopmanmonHoe odbecrieueHne 00y4eHus: COAEPKUT MEPEUEHb PEKOMEHTYEMbIX

y4eOHBIX U3aaHui, IHTepHeT-pecypcoB, HOMOIHUTEILHON JTUTEPATyPHI.
OCHOBHBIE HCTOYHUKH

1. Obmas Ouonorusi. 10 xmacc. YueOnuk (0azoBbiii). Beprukans. Jlunua YMK
Conuna. buonorus (10-11) (Y). Asrop: 3axaposa B.b., Mamonrtos C.I"...2021.

2. 3axaposa B,b, . buomorus. 11 xmacc. Yuebnuk (06azoBbiii ) Jluaus YMK
Conuna. buonorus(10-11)(Y) Asrop: 3axapos B.b., MamontoB C.I', Conun H.N..
2020

I[OHOJIHHTB.HBHLIG HCTOYHUKH

1. Jlykatkun A. C., Pyuun A. b., Cunaesa T. b. u n1p. buonorus ¢ ocHoBaMH 3KOJIOTHH:
Y4eOHUK JJIS CTY/I. YUPEXKACHHM BhICIL. oOpa3oBanus. — M., 2014.

2. MamontoB C. I'., 3axapoB B. b., KoznoBa T. A. buonorus: y4eOHUK AJisl CTYA.
YupexaeHuii Beicii. o0pa3oBanus (bakanaspuar). — M., 2014.

3. Hukutunckas T. B. buonorus: kapmanHbiil cnpaBoyHUK. — M., 2015.

Ilepeuens UHTEpPHET - pecypcoB

www. sbio. info (Bcs 6uosnorusi. CoBpemeHHas O0M0J10THs, CTaThbl, HOBOCTH,
oubMoTeKa).



www. window. edu. ru (EquHoe okHO nocTyna k 00pa3oBaTenbHBIM pecypcam
WuTepHera mo 6M0I0TUN).

www.5ballov. ru/test (TecT nst aOUTYpHUEHTOB IO BCEMY IIKOJIBHOMY KYypPCy
OuoJIorun).

www. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKAITMOHHBIE BUKTOPUHBI 110
OMOJIOTHH KOJIOTHHU Ha cepBepe BopoHEKCKOro yHUBEpPCHUTETA).

www. biology. ru (buonorust 8 OTkpeiToM Koutemke. CallT COAEPKUT DIICKTPOHHBIH
yueOHUK 1o 6uosoruu, On-line TecThl).

www. informika. ru (31eKTpOHHBIN y4eOHUK, OOJIBIITON CIICOK HHTEPHET-PECYPCOB).

www. nrc. edu. ru (buonornueckas kaptuHa Mupa. Pa3ien koMmbloTepHOTro yueOHMKa,
pa3paboTaHHOr0 B MOCKOBCKOM IOCY/1apCTBEHHOM OTKPBITOM YHUBEPCUTETE).

www. nature. ok. ru (Peakue u ucuesaroniue XKMBOTHbIE Poccuu — TPOeKT
Okonoruueckoro nenrpa MI'Y um. M. B. JlIomoHocOBa).

www. kozlenkoa. narod. ru ({11 TeX, KTO y4UTCS caM M YYUT APYTUX; OUHO U
JUCTAaHLIMOHHO, OMOJIOTMH, XUMUHU, APYTUM IIPEIMETaM ).

www. schoolcity. by (buonorust B Borpocax u OTBeTax).

www. bril2002. narod. ru (buomnorus ns mkoasHUKOB. KpaTkas, KoMnakTHas, HO
JIOCTATOYHO MoApoOHas nHGopMalus no pasaenam: «Oommas ouomorus», «botanukay,
«3o050rusy, «HYenoBek»).



4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJIbHOU JUCIUTIJINHBI
KoHTposibu oleHKa pe3yabTaTOB OCBOCHHS 0OO0IIe00pa3oBaTeIbHON JAUCIUILUIAHBI

PaCKpBIBAIOTCS Yepe3 AUCIUIUITMHAPHBIE pe3yJIbTaThl, HAMPaBIEHHbIE HA (OPMUPOBAHUE
o0muX W MpPOPECCHOHAIBHBIX KOMIIETEHLUH MO pa3jiesiaM M TeMaM COJEep:KaHUs
yueOHOTO MaTepHaia.

Oo0man Paznen/Tema Tun oueHOYHbIX MEPONPUATHIA
KOMIIeTeH
Pazgea 1. Kinerka — KounTponbhas pabota “MonekymsipHblit
CTPYKTYPHO- YPOBEHb OpraHU3al1U )KUBOTO”’

(pyHKUMOHAILHAS eINHUIA

“KMBOT0
OK 02 Tema Nel.1. 3anonHenue TabJIUIBI C OMUCAHUEM
buonorus xak Hayka METOJIOB MUKPOCKOITUPOBAHUS C X
JIOCTOMHCTBAaMH U HEJAOCTAaTKaMH.
3anonHenue Tadnuibl «BKiian yueHbIX B
pazBUTHE OMOJIOTUN
OK 02 Tema Nel.2. 3arosHeHNEe CPaBHUTEILHON TaOIHIIBI
OO6m1ast XapakTepUCTUKA JKU3HU | CXOJICTBA U PA3NIMYUM )KHUBOTO U HE
JKUBOTO
OK 01 Tema Nel.3. OpoHTaTBHBIN OMPOC
OK 02 buosiornuecku BaxxHbIC [ToaroToBKa YCTHBIX COOOIICHUN C
OK 04 XHUMHUYECKHE COCIUHCHUS Ipe3eHTalnen

Beinonnenue u 3amura 1ab0paTOPHBIX
pabot: «Omnpenenenue suramuna C B
IPOAYKTaxX MUTAHU,
«'unpodunbHo-TUAPOGOOHBIE CBOMCTBA

JUTIAIOBY
OK 01 Tema Nel 4. OrnenrBaemasi IUCKYCCHS IO BOTIpOcaM
OK 02 CtpyKTypHO-QYHKIIMOHATIbHAS  |JEKLUU
OK 04 OpraHu3alys KIeTOK Pa3paboTka MeHTalIbHOM KapThl 11O

KJIacCU(PUKAIIMU KIIETOK U UX CTPOCHUIO Ha
MPO- U DYKAPUOTHUYECKHX U I10 IapCTBaM B
MHHHM Ipymax

Beinonnenue u 3amura 1abopaTOpHBIX
pabor:

«CTpoeHue KJIeTKH (pacTeHusl, ’KUBOTHBIE,
rpulBbl) U KJIETOUYHbIE BKIIOYEHUS (Kpaxmal,
KapOTHHOUIBI, XJIOPOTIIIACTHI,
XPOMOILIACTBI)»,

«IIponutiaeMocTs MeMOpaHsbI (TIJIA3MOIH3,




JETIIa3MOJH3)»

OK 01 Tema Nel.5. @poHTANIBHBIN 0IIPOC

OK 02 CrpykTypHO-hyHKIHOHATIBHBIE |Pa3paboTka rioccapus

(axTophl HacaeACTBEHHOCTH  |Perienue 3aga4 Ha onpeneneHue
IIOCJIC/IOBATEIILHOCTH HYKJICOTH/IOB

OK 01 Tema Nel.6. @poHTaIBHBIN OITPOC
OK 02 [Iponeccbl MaTpuyHOTO Tect «IIponeccbl MATPUYHOTO CUHTE3a»
CUHTE3a Pemenue 3anay Ha onpenenenue

MOCJIEN0BATEIbHOCTH AMUHOKHUCIIOT B
MOJIEKYyJIe Oenka

Pemenue 3agau Ha onpeneneHue
MOCJIEN0BATEIbHOCTH AMUHOKHUCIIOT B
MoJIeKyJe Oeska B ciiydyae U3MEeHEHUs
nocJseoBareabHOCTH HykineotuaoB JTHK

OK 02 Tema Nel.7. OpOoHTATBHBIN OMPOC

OK 04 Hexkierounsie popMbl )kU3HU [ToarotroBka yCTHBIX COOOIIEHUN C
npe3eHTaluel (BUpycHbIC U
OakTepuanbHbIe 3a00aeBanus. O0IHe
MIPUHITUTIBI UCTIOJIb30BaHUS
JICKapCTBEHHBIX BemecTB. OCOOCHHOCTH
MPUMECHCHUS aHTUOMOTHKOR )

OK 02 Tema Nel.8. @poHTANIBHBIN 0IIpoC
OOMeH BelecTB U 3arosHeHNEe CPaBHUTEILHON TaOIHIIBI
IIPEBpALIEHUE SHEPTUU B XapaKTePUCTHK TUIIOB OOMEHA BEILECTB
KJIETKE

OK 02 Tema Nel.9. OO6cyxaeHne o BOIpocam JICKITHH

OK 04 JKW3HEHHBIN UK KIETKH. Pa3paboTka 1eHTHI BpeMEHU KU3HEHHOTO
Muto3. Merio3 LUKJIA
Pa3nen 2. Ctpoenue u Kontponbnas padota "CtpoeHue u
(pyHxkuumn opranuszma ¢byHKLIMU opranusma’

OK 02 Tema Ne2.1. OneHuBaemasi JUCKYCCHUS

OK 04 CrpoeHue opranusma PazpaboTka MEHTaIbHOM KapThl TKAHEH,

OpPraHOB U CUCTEM OPraHOB OPraHU3MOB
(pacTenusi, )KUBOTHBIE, YEIOBEK) C
KpaTKoOW XapaKTepUCTUKON UX (PyHKIIHI
[ToaroroBka u npeacTaBiICHUE YCTHBIX
co00IIeHUH ¢ pe3eHTanueil (MMMYHHTET,
WH(EKITMOHHBIE 3a00JIEBAHMSI, STTUIEMUH,

BaKIMHALINS)
OK 02 Tema Ne2.2. @poHTATBHBINA OITPOC
DopMBI pa3MHOKEHUS 3anonHeHue TabauIbl ¢ KpaTKou

OpraHU3MOB XapaKTepUCTUKON U mpuMepamu Gopm




Pa3MHOKEHHUSI OPraHU3MOB

OK 02 Tema Ne2.3. Pa3paboTka JeHThI BpEMEHH C
OK 04 OHTOreHe3 ;KUBOTHBIX U XapaKTEPUCTUKOM ITAIOB OHTOT€HE3a
YelioBeKa OTJICIbHOM TPYMION )KUBOTHBIX U Y€IOBEKa
10 MUKPOTPYIIIaM
Tect/onpoc
OK 02 Tema Ne2 4. CocrapieHre )KU3HEHHBIX [IUKJIOB pPaCTEHUN
OK 04 OHTOreHe3 pacTeHU 10 OTJenaM (MOXOBHUIHBIC, XBOIICBUIHBIC,
NarOPOTHUKOBU/IHBIE, TOJIOCEMEHHBIE,
MIOKPBITOCEMEHHBIE)
OK 02 Tema Ne2.5. Pa3paboTtka rioccapus
OcHoBHbIE OHATHS TeHETUKU | Tect
OK 02 Tema Ne2.6. @poHTaIBHBIN OITPOC
OK 04 3aKOHOMEPHOCTH Tect 1o Bonpocam JeKIUU
HaCJIeIOBaHUs Pemenue 3anay Ha onpeneneHne

BEPOATHOCTH BOSHUKHOBEHUS
HACJICICTBEHHBIX TPU3HAKOB MPH MOHO-,
JIv-, TOTMTHOPUTHOM U aHATU3UPYIOIIEM
CKpEIUBAaHUU, COCTABIICHUE
TEHOTUITHYECKUX CXEM CKPEIINBAHUSA

OK 01 Tema Ne2.7. Tect

OK 02 B3aumopeiicTBue reHoB PazpaboTtka rioccapus

Pemenue 3aa4 Ha onpezeneHue
BEPOATHOCTH BOSHUKHOBEHHUS
HACJICJICTBEHHBIX MTPU3HAKOB MPU
Pa3IMYHBIX TUTIAX B3aHMMOJICHCTBHS T€HOB,
COCTaBJICHUE TEHOTUITUYECKUX CXEM

CKpeIlIUBaHUsA
OK 01 Tema Ne2.8. Tecr
OK 02 CuenieHHoe HaclleJOBaHHUE Pa3pabotka rioccapus
MIPU3HAKOB Pemenue 3aau Ha onpezeneHue

BCPOATHOCTU BOBHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB IIPU
CICIIJICHHOM HACJICAOBAHHUH, COCTABJICHUC
FCHOTUIIMYCCKHX CXEM CKPCUIMBAHUA

OK 01 Tema Ne2.9. Tect

OK 02 I'enernka nmosa Pa3pabotka rioccapus

Pemenue 3agau Ha onpeneneHne
BEpPOSITHOCTH BO3HUKHOBEHUS
HaCJEeACTBEHHBIX MMPU3HAKOB, CIICTUICHHBIX C
ITOJIOM, COCTaBJICHHE TeHOTHITHYCCKUX CXEM
CKpELIUBaHUS

OK 01 Tema Ne2.10. Tect




OK 02

I'eHeTnKa yenoBeka

Pazpabotka rimoccapus

Pemenne 3a1a4 Ha onpeneneHne
BEPOSITHOCTH BO3HUKHOBEHUS
HACJIEJCTBEHHBIX MIPH3HAKOB, UCTIONIB3YS
METO/Ibl TEHETUKH YEIIOBEKA, COCTaBIICHHE
TCeHOTHIINYECKUX CXEM CKPEIINBAHUS
[ToaroroBka yCTHBIX COOOIIEHUH €
MPE3EHTALMEN O HACJIEICTBEHHBIX
3a00JIeBaHUAX YEIOBEKA

OK 01 Tema Ne2.11. Tect
OK 02 3aKOHOMEPHOCTH U3MEHUMBOCTH | Pelienue 3ai1ay Ha onpeesieHne Tuna
OK 04 MyTallUM MpU TIepeaade HaclaeACTBEHHBIX
PU3HAKOB, COCTABICHNE T€HOTUITHYECKUX
CXEM CKpeIIMBaHU
OK 01 Tema Ne2.12. Tect
OK 02 Cenekiusi opraHu3MOB Pa3paboTtka rioccapus
Pemenue 3anay Ha onpeneneHue
BO3MO>KHOTO BO3HUKHOBEHUS
HACJIEJICTBEHHBIX MPU3HAKOB I10 CEJIEKLINH,
COCTaBJICHUE T€HOTUIINYECKUX CXEM
CKpEIIUBAHUS
Pa3nen 3. Teopus 3Boonun | KontposnbHas pabota “Teopernyeckue
aCIEKTHI IBOJIIOIUH )KU3HU Ha 3emuie”
OK 02 Tewma 3.1. OpoHTaNTBHBIN OIIPOC
OK 04 Hcropus 3BOIIOLMOHHOTO Pa3paboTka 1eHThI BpeMEHH Pa3BUTHUS
y4eHus 9BOJIIOIIOHHOTO YYECHHUS
OK 02 Tema 3.2. @pOHTaIBHBIN OIIPOC
Muxkpo3Boronus Pa3pabotka rioccapusi TEpMHUHOB
OK 02 Tewma 3.3. OueHuBaemasi JUCKYCCHUS
MaxpoaBonronus Pa3paboTka rioccapust TEpMHUHOB
OK 02 Tema 3.4. @OpOHTaIBHBIN OIIPOC
OK 04 Bo3HukHOBEHME U pa3BUTHE ITonroroBka u npeacTaBI€HNUE YCTHOTO
KU3HU Ha 3emiie COOOIIIEHUS U JICHTHI BpEMEHU
BO3HUKHOBEHHUSI U PA3BUTHS )KUBOTHOTO U
PacTUTEIBLHOTO MUpa
OK 02 Tema 3.5. @pOHTaIBHBIN OIIPOC
OK 04 [IpoucxoxaeHue yenoBeka — Pa3paboTka J1€HT BpeMeHU U MEHTaJIbHBIX

aHTPOIIOreHe3

KapT Ha BBIOOD:

“DBOMIONMST COBPEMEHHOTO YEIOBEKa”,
“BpeMs U ITyTH pacCesIeHNs] YeI0BeKa 110
wianete”, “BrnusHue reorpapuieckoit
cpeabl Ha MOP(OIIOTHIO U (PU3NOTIOTHIO
yenoBeka”, “UenoBedeckue pacel’,
oOcyxXaeHue




Pasznen 4. Dxojorus

KonTtpouabnasi pabora “Teopernueckue
aCIeKThI IKOJIOTHU”

OK 01 Tema 4.1. TecT mo skosornueckuM GakTopam u
OK 07 Dkonorudeckue GakTopsl U cpeaaM KU3HU OPraHU3MOB
Cpeabl )KU3HHU.

OK 01 Tema 4.2. CocraBieHue cXeM KpyroBopoTa BEIECTB,

OK 02 [Momynsus, coobecTna, HCII0JIb3YSl MaTepUaIbl JIEKIIUU

OK 07 9KOCUCTEMBI Pemenne npakTuKo-OpueHTUPOBAHHBIX
pacyeTHBIX 33JaHUH 110 TIEPEHOCY BEIIEeCTBa
Y DHEPTUH B SKOCHCTEMaxX C COCTABJIICHUE
TpopUUECKUX Lenei u mupamu]; OnoMacchl
U DHEPIUH

OK 01 Tema 4.3. OnenuBaemast TUCKYCCHS

OK 02 buocdepa - rmodanbHas Tect

OK 07 9KOJIOTMUYECKasl CUCTEMA Pemenne npakTUKO-OpUEHTUPOBAHHBIX

pacUYETHBIX 3a/1a4 Ha OIPE/ICIICHUE
TUTOINAIM HACAKIACHUHN JIJIsl CHUKCHUS
KOHIICHTPAIIUH YIIIEKHCIIOTO Ta3a B
aTMocdepe CBOETr0 pernoHa MpOKUBAHUS




