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1. O0mas xapakrepucTuka pado4eii nporpaMmsl

o0meooOpaszoBaresbHOro npeamera OY/1.05 buoJsiorus

11.1. MecTo IMCHMILUIMHBI B CTPYKTYpe o0pa3oBaTeibHOM nmporpammel CIIO:

OO01eoOpa3oBaTeNibHBIA ~ TPEIMET  SIBJISIETCS  00s3aTEIbHOM  YacThIO
0011e00pa3oBaTeNbHOIO UKIA 00pa3oBaTeabHON MporpaMMbl B cooTBeTCTBHH ¢ PI'OC
CIIO no mpodeccun 09.01.03 Oneparop HHPOPMALIMOHHBIX CUCTEM U PECYPCOB.

1.2. Heau u miianHupyemble pe3yJibTaThbl 0CBOEHHS TMCUMILINHBI:

1.2.1. Heab (ucuMMIAHBI

Cognepkanue mporpaMMbl 00IIe00pa30BaTEIBPHON JUCHHUIUIMHBI «bHoIOTHS Y
HalpaBJ€HO Ha JOCTWKEHUE pe3yJbTaTOB €€ H3y4YeHHUs B COOTBETCTBUU C
tpeboBanusivu GI'OC COO ¢ yuerom npodeccuonanbHoi HampaBieHHOCTH PI'OC
CIIO. Uenp wu3ydyeHuss AUCIUIUIMHBI Ha ©0a30BOM YpPOBHE — OBJIAJICHUE
OOyYarOIMMHUCS 3HAHUSAMH O CTPYKTYPHO-(OYHKIIMOHATBLHOW OpraHW3allud >KHUBBIX
CHUCTEM pa3HOTO paHra W MPUOOPETEHHUE YMEHUN HCIONb30BaTh OTU 3HAHUS IS
TPaMOTHBIX JICHCTBUIA B OTHOIICHUH OOBEKTOB KUBOUM TIPHUPOIBI U PEIICHUS Pa3IMIHBIX
KU3HEHHBIX MPOOIIEM.

Hoctuxenue (017 U3ydCHUS JTUCITUTUTHHBI Ha 06a30BOM yYpOBHE
oOecrieunBaeTcs pelieHueM CIEeIYIONINX 3a/1au:

o OCBOCHHE OOYyYaIOIMMMHUCS CHUCTEMbl 3HAaHUH O OHOJOTHYECKUX TEOPUSIX,
VUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, MPaBUiIaX, CIYXKaIlUX OCHOBOHW IS
dbopMupoBaHUs ~ TPEACTABICHUM O  €CTECTBEHHO-HAy4YHOM  KapTHHE  MHpa,
0 METOJaX HAy4YHOTO TMO3HAHHS, CTPOCHHH, MHOTOOOpA3HH M OCOOCHHOCTSIX >KHBBIX
CHUCTEM Pa3HOTO YpPOBHS OpPraHU3AIMH, BBIJAIOIMIUXCS OTKPBITUAX W COBPEMEHHBIX
UCCJIeIOBAHUSX B OMOJIOTHH;

o dbopmupoBaHre |y O0OydYarOmUMXCsl IMO3HABATENBHBIX, HHTEIUICKTYaJbHBIX
U TBOPYECKHUX CIIOCOOHOCTEH B TIpOIECCe aHaIM3a JAHHBIX O TYTSIX pPa3BUTHUS
B OMOJIOTMH HAYYHBIX B3TJISI0B, UAECH U MOJX00B K U3yYEHHUIO JKUBBIX CUCTEM Pa3HOTO
YPOBHSI OPTaHHU3AIINH;

o CTAaHOBJICHHE y  oOydwarolmuxcsi o0mel  KyJabTypbl, (QYHKIHMOHAJIBHOU

IrpaMOTHOCTH, PA3BUTHC YMCHI/Iﬁ OOBSICHSTH U OLCHUBATL SIBJICHUA OKPYXKAIOIICTO MHUpa



KUBOM NPHUPOABI HA OCHOBAHMM 3HAHUW W OMNbITA, IOJYYECHHBIX MpPU H3YUYEHUU
OHoJIOTHH,

o ¢opMupoBaHue 'y OOy4YalOIIMXCS YMEHUH  WUIIOCTPUPOBATh  3HAUYECHUE
OMOJIOTMYECKUX 3HAHUW B IPAKTUUYECKOM JIEATENIBHOCTH 4YEJIOBEKa, pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHI 1 arpoOMOTEXHOIOTUH;

o BOCIHTAHUE YOEKIEHHOCTH B BOZMOKHOCTH ITO3HAHUS YEJIOBEKOM YKUBOM
OpUPOJbl, HEOOXOIUMOCTH OEpEeKHOr0 OTHOILIEHUS K HEW, COOIIOACHUS 3TUYECKUX
HOPM IIpU IPOBEJIEHUN OMOJIOTHYECKUX UCCIIEA0BAHMIA;

o OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHUW JUIS TOBBILIEHUS YPOBHS
HKOJIOTMYECKOM KYJIbTYpHI, A1 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHMUS;

o IPUMEHEHUE MPUOOPETEHHBIX 3HAHMM W YMEHHMM B IOBCEIHEBHON >KU3HU
JUTSL OLIEHKU TOCIEACTBUN CBOEH AESTENIbHOCTU MO OTHOLICHHIO K OKPY’KaIoIIeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE MeEp MPOPUIAKTHKA

3a00JI€BaHUMN.

1.2.2. IlnanupyemMbie pe3yJibTaThl OCBOCHHUS 0011€00PAa30BATEIbHON AUCHUIIINHbBI
B coorBeTcTBHM ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

O6mue komnerenuuu (nanee — OK) u nmpodeccronansubie komnereHuu (nanee — I1K)
OI'OC CIIO B  COOTHECEHMM C  JIMYHOCTHBIMH,  METalpPEIMETHBIMU
U TpeIMETHBIMH pe3yJibTaraMu oOydeHus 0a3oBoro ypoBHs (mamee — [IPO)

dI'OC COO npencraBiieHbl B TAOIUIIE:



Ko u I[lnannpyemble pe3yabTaThl OCBOCHUS JUCIUINIMHBI

HAMMEHOBaHUe

(bopanyeMbIUx O6ume JAucuMiinHapHble

KOMIIeTeHI i
OK 01. BsiOupats | JIudHOCTHBIE pe3yabTaThl MTOJDKHBI oOTpaxkarh B yactu: | [IP6 1. CdhopMupoBaHHOCTh 3HAHUKA O MECT€ M POJIM OHOJOTHH
CIOCOOBI  pEeIlEHUs | TPYAOBOIO BOCIIMTAHHUS: B CHCTEME HAy4YHOI'O 3HaHMs; QYHKIIMOHAIbHON IPAMOTHOCTHU YEJIOBEKa
3a1a4 - TOTOBHOCTh K TpPYAYy, OCO3HAHHE ILIEHHOCTH MAacTepCTBa, | JJISl peLICHUS KU3HEHHBIX MPOOIIEeM.
npodecCuOHaIBHON | TpyAoIooue; IIP6 2. CdopMUPOBAaHHOCTh YMEHHSI PACKPBIBATH  COJAEpIKaHHUE
JEeSTEIbHOCTH - TOTOBHOCTh K AaKTHBHOW JESATEILHOCTH TEXHOJOTMYECKOW | OCHOBOIOJIATAIONIMX OHOJOTMYECKMX TEPMUHOB M TOHATUMN: KHU3HB,
IPUMEHUTEIBHO u COLIMaIbHON HAIPaBJIEHHOCTH, CHOCOOHOCTbH | KJI€TKA, TKaHb, OpraH, OPraHu3M, BHJ, MOMYJISIUSA, 3KOCHCTEMA,
K Pa3IMYHBIM | HHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSTENHHO BBIMONHATH | OMOIIeHO3, Onochepa; merabonu3m (0OMeH BeIecTB
KOHTEKCTam TaKylo JIeSITeIbHOCTD; U TpeBpalieHUuEe SHEPTUH), roMeocTa3 (camoperyssius), OUOCHUHTE3

- HHTEpeC K pa3IHYHbIM cdepam npodecCroHaATbHOM
JIeSITCIIEHOCTH.

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh:
OBnazieHne YHUBEPCATHHBIMH YYECOHBIMU TTO3HABATEIHHBIMHU
NEeNCTBUSIMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBHUS:

- CaMOCTOSITeNbHO (OpPMYJIHpPOBaTH M  aAKTyaJU3UPOBATH
npo0eMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIM MPHU3HAK WM OCHOBAHHUS
TSl CpaBHEHUS, KiTacCu(UKAIK U 0000IICHMS;

- OTIPENENATh LEH NesTEIbHOCTH, 33/1aBaTh apaMeTpPhl

U KPUTEPUH UX JOCTHKCHHS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTHBOPEUHS

B pacCMaTPHUBAEMBIX SBJICHHSIX;
- BHOCUTh KOPPEKTHBBI B
COOTBETCTBUE PE3YyJIbTAaTOB
MOCIIEACTBHUI JCITESILHOCTH,

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIeIOBATEIBCKOM

U TPOCKTHOW JIEATELHOCTH, HAaBbIKAMU pa3pericHus
npobiewm;

- BBISIBJISITH TIPUIMHHO-CIICJICTBCHHBIC CBS3H

U aKTyaJTu3UpOBaTh 3a/1a4y, BBIIBUTATh THTIOTE3Y

ACATCIIBHOCTb, OILICHUBATb
acisiM, OLCHUMBATb PHUCKH

Oenka, CTPYKTypHasi OpraHU3alus KHUBBIX CHCTEM, JHUCKPETHOCTb,
caMoOperyJinus, CaMOBOCIIPOU3BEICHUE (penpoayKius),
HAaCIEeACTBEHHOCTb, H3MEHYHMBOCTb, 3HEPro3aBUCUMOCTb, POCT U
pa3BUTHE, YPOBHEBAsI OPraHU3alIUs.

I[IP6 3. CdopMupOoBaHHOCT, YMEHHUS PACKpBIBaTh COJAEpIKaHUE
OCHOBOIIOJIATAIONIMX OWOJIOTHUECKUX TEOPHA W TUIOTE3: KIETOYHOM,
XPOMOCOMHOM, MyTallMOHHOM, 3BOJIOLIMOHHOM, TPOUCX0KICHUS KUZHU
U YeJIOBeKa.

I1P6 4. ChopMHPOBAHHOCTh YMEHHS PACKPBIBATh OCHOBOIIOJIATAOIIHE
Ouosoruueckue 3akoHbl U 3akoHomepHocTd (I'. Mennens, T. Moprana,
H.N. Baguiona, 2. I'exkens,
®. Miromnepa, K. bapa), rpaHunel ux NPUMEHUMOCTH K >KHUBBIM
CHUCTEMaM.

I[IP6 5. IlpmoOpereHue oOmnbITa MNPUMEHEHHS OCHOBHBIX METO/OB
HAy4YHOT'O MIO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTHH: HAOIIOACHUS

U OINUCAHUS JKUBBIX CHCTEM, INPOLIECCOB U SIBJICHHM; OpraHU3alud U
MpOBeeHUsT OMOJIOTHUECKOTO0 HSKCHEPUMEHTA, BBIABMXKEHHS THIIOTE3,
BBISBJICHHUSI 3aBUCUMOCTHM  MEXIY HCCIEIYEMBIMU  BEJIMYMHAMH,
O0BSICHEHUS IOJIyYEHHBIX pE3yJIbTaTOB
U (QOopMyIMpPOBAaHUS BBHIBOJAOB C HCIOJIb30BAHUEM HAYUYHBIX IOHSTHI,
TEOPUH U 3aKOHOB.

I[IP6 6. CdopMUpPOBAaHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC
IIPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U 3YKAPHOT; OJHOKJIETOYHBIX U




€¢ peIICHMs, HaxXOJIUTh apryMEHTBhI JUIS JIOKa3aTeahCTBa
CBOMX YTBEP)KJICHHMM, 3aJaBaTh IapaMeTpbl U KPUTEPUHU
peIIeHUS;

- aHaJII/ISHpOBaTB HOJIY'-IGHHBIG B XO0I¢€ peH_ICHI/ISI 3a1a4uun
pe3yJbTaThl, KPUTHYCCKH OIICHHBATh HMX JIOCTOBEPHOCTD,
HpOI‘HO?;I/IpOBaTB N3MCHCHHEC B HOBBIX YCJ'IOBI/ISIX;
pa3palaThIBaTh IUTAH PEIICHHS TPOOJIEMBI C YYETOM aHaIHM3a
HMEIOIUXCSI MaTEpUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

-- YMETb MIEPEHOCUTh 3HAHUS B MIO3HABATEIbHYIO

U TIPAKTHYECKYIO 00JIACTH KU3HEACITSITbHOCTH;

- YMeThb HMHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEAMETHBIX
o0OJacTei;

- BBIIBUTaTb HOBBIE HJEH,
MOJIXOJIbI ¥ PEIICHUS

npepjiaraTb OPHUIrMHAJIBHBIC

MHOTOKJIETOYHBIX OpPraHU3MOB, BHIOB, OMOTCOIICHO30B M IKOCHCTEM;
0CcOOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M NPEBPAILCHHS YHEPTUU B
KJIeTKe, (OTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYEcKoro oOMeHa,
XEMOCHHTE3a, MHUTO03a, MeHO03a, OIUIOJIOTBOPEHHUS, pPa3BUTHI H
Pa3MHOKEHHS, WHIUBHUIYAIBHOTO Pa3BUTUS OpraHM3Ma (OHTOTECHE3a),
00pbOBI 32 CYIIECTBOBAHUE, €CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHMUS,
MPUCTIOCOOJICHHOCTH OPraHW3MOB K cCpeie OOWTaHUs, BIUSHUSA
KOMIIOHEHTOB HKOCUCTEM, AHTPOIIOTEHHBIX U3MEHEHUI
B DKOCHCTEMaX CBOEH MECTHOCTH,

KpYroBOpOTa BEIIECTB M MPEBpaIlleHUe SHEpTHU B buocdepe.

I1P6 7. ChopMupOBaHHOCTh YMEHUSI NMPUMEHSTH MOJTY4YE€HHbIE 3HAHMS
IUIsE OOBSCHEHHSI OMOJIOTUIECKUX TIPOIIECCOB U SBICHHUH, JUISI IPUHSATHS
MPAaKTUYECKUX PEIICHNUH B TOBCEIHEBHOM KHU3HU

C Lenblo obecrieyeHus OE30MacHOCTH CBOETO 3/10pOBbS M 3/I0POBbS
OKPYXKAIOIIUX JIOJICH, COOMIONEHHs 370pOBOTO 00pasa >KU3HH, HOPM
TPaMOTHOTO TTOBE/ICHUS B OKPY)KAIOIIEH MPUPOIHON cpejie; MOHNMaHue
HE0O0XOMMOCTH HCIIOJIb30BAaHUS JOCTHKEHUN COBPEMEHHOM Onosoruu
1 OMOTEXHOJIOTUH ISl pAIlMOHAILHOTO TIPUPOAOTIOIH30BAHUS.

I1P6 8. CdopmMHpOBaHHOCTH YMEHHUS pelIaTh OMOJIOTMYECKHE 3aaui,
COCTABIISATh TEHOTUITUYECKUE CXEMBI CKPEIIIMBAHUS

JUIs  pa3HbBIX THUIIOB HACJIEOBAaHUS NPU3HAKOB y OPTraHU3MOB,
COCTABIISITh CXEMBI TIEpEHOCA BEIIECTB U SHEPTHH B AKOCHCTEMaX (IeTH
MUTAHUS, TUIIEBBIE CETH).

[mP6 9. CdopmupoBaHHOCTH
uHpOpMaInIo OMOJIOrNYECKOT0
TICEB/IOHAYYHBIC 3HAHHUA W3 PA3IUYHBIX HCTOYHHKOB (CpEICTBa
MacCcoBOM uH(popmanuuy, Hay4HO-IIONYJIIPHbIE MaTepuasbl);
UHTEPIPETUPOBATH 3TUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIIEOBAaHUI B
Ouosioruu, MeIuLMHE, OMOTEXHOJIOTMH; PacCMaTpUBaTh IJIOOAIbHBIE

YMEHHUN KPUTHUYECKH OLCHUBAaTh
colepKaHus, BKJIFOYAKOLIYIO

HKOJIOTUYECKUE  MPOOJEMBI  COBPEMEHHOCTH, (OPMHUPOBATH IO
OTHOIICHHUIO K HUM COOCTBEHHYIO O3HITHIO.
I[MP6 10. CdopMupoBaHHOCTH yYMEHUW CcO37aBaTh COOCTBEHHBIC

MMCbMEHHBIE W YCTHbIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
uHpOpMalMd M3 HECKOJBKMX HMCTOYHHKOB, TPAMOTHO MCIIOJIb30BaTh
MOHSATUHHBIN anmapaT OuoJIoTuu




OK 02.
Hcnonb3oBars
COBpPEMECHHBIC
CpeAcTBa  TIOHCKa,
aHaim3a

U UHTEpIpETalNuu
nHpopmaruu,

U WHPOPMALMOHHBIE
TEXHOJIOTUH VTSt
BBITIOJIHEHUST 337134
npodeccuoHaNbHOM
JeSITeTbHOCTH

JIMYHOCTHBIE PE3YNbTaThl JIOJIKHBI
[IEHHOCTH HAaYYHOTO MMO3HAHMS:
-c(hOPMUPOBAHHOCTb MHPOBO33PEHUs,, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M OOIECTBEHHOM
IOPaKTUKH,  OCHOBAaHHOIO  HAa  JMaJore  KyJbTyp,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MmecTa
B IIOJIMKYJIBTYPHOM MHDE.

MertarnpenMeTHbIe Pe3yIbTaThl JOKHBI OTPaKaTh:
OBnajeHue yHUBEpCaIbHBIMU YU€OHBIMH M103HABATEIbHBIMU
JEHCTBUSIMU:

B) paboTta ¢ uHpopmaruei:

OoTpaxXaTb B 4YacCTH:

- BJIa/JeTh  HaBBIKAMM  TOJIyUY€HUS  HMHPOpMAIUH
U3  WCTOYHUKOB  pa3HbIX  TUIIOB,  CaMOCTOSATEIBHO
OCYIIECTBIIATh TIOHCK, aHaJuns, CHUCTEMATH3ALUIO

U WHTEpIpeTanuio nHGOPMAIUU Pa3INYHBIX BUIOB U (HOpM
IpeJICTaBICHHUS;

- OIICHHBAaTh JIOCTOBEPHOCTH, JIESTUTUMHOCTh HH(OpMAIINH,
€€ COOTBETCTBHUE MPABOBBIM U MOPAIHHO-3TUYECKUM HOPMaM

ITP6 1. ChopmupoBaHHOCTH 3HAHU O MECTE M POJIU OMOJIOTHH

B CHCTEME€ HAy4YHOI'O 3HaHMs; QYHKIIMOHAIbHON IPAMOTHOCTH Y€JIOBEKa
JUISL pEIlIeHUs KU3HEHHBIX MPoOIeM.

I1P6 7. ChopMupOBaHHOCTH YMEHHUSI MPUMEHSTH TOJTY4YCHHBIC 3HAHHS
Ui OOBSICHEHUST OMOJIOTUYECKUX MPOIIECCOB U SBJICHUH, JUIS IPUHATHUS
MPAKTUYECKUX PEIICHUI B IOBCEIHEBHOW KU3HU

C uenblo obecrieyeHHs OE30MaCHOCTH CBOETO 3/0POBbS M 3/I0POBBS
OKpYKaIOMIMUX JIIOAEH, COOMIOACHUS 370pOBOro o0pas3a KH3HH, HOPM
ITPAMOTHOI'O MOBEACHMS B OKPYXAIOLIEH MPUPOJTHON Cpe/ie; TOHUMAHHE
HEOOXOMMOCTH UCIIONB30BAaHUS JOCTHKECHUN COBPEMEHHOM OMOIOTUH
1 OMOTEXHOJIOTUH /ISl pallMOHAIBHOTO IPUPOAONOIb30BAHUS.

I[TP6 10. CdopMupoBaHHOCTH YMEHHH C€O37aBaTb COOCTBEHHBIC
MMCbMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE OHOJOTHYECKOU
nH(pOpPMALUM U3 HECKOJIbKMX HCTOYHUKOB, TIPAMOTHO HCIIOJIb30BaTh
MOHSATUHHBIN anmapat OHOJIOTHH

OK 04. 3ddextrBHO
B3alMOJICCTBOBATE
U paboTath

B KOJUICKTHUBE

U KOMaHJie

JInyHOCTHBIC pe3yiIbTaTbl HOOJIZKHBI OTpaXaTb B YaCTH:

LHEHHOCTH HAYYHOIO IIO3HAHUA: OCO3HAHUE [IEHHOCTH
HAay4yHOM  JEATENbHOCTH, TOTOBHOCTb  OCYLUECTBIISTH
MPOEKTHYIO " HCCIIEIOBATENBCKYIO JIeATCIbHOCTh
VHJUBUAYAIBHO U B TPYIIIIE.

MertanpeaMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:
OsBnageHue YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cOBMECTHas JICSITCIIbHOCTD:
- MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOM
U MHIUBUIYaJIbHON paObOThI;

- HpI/IHI/IMaTI) aeian COBMGCTHOf/i JCATCIIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JIEUCTBUS

M0 €€ JOCTHIKCHUIO: COCTaBIATh IUIAaH  JCHCTBUM,
pacupenensiatb poJd € YYETOM MHEHHMHl yYaCTHHKOB

00CYyXJ1aTh pe3yIbTaThl COBMECTHOM pabOThI

I[TIP6 5. IlpmoOpereHue oOmbpITa MNPUMEHEHHS OCHOBHBIX METO/OB
Hay4YHOTO TIO3HAHUSA, WCIOJIb3YEeMbIX B OHOJIOTHMH: HAONIOAEHUS W
ONMCAaHMUS JKHMBBIX CHUCTEM, IPOLIECCOB M SBJICHUW;, OPraHU3alUu U
MPOBEACHUSI OMOJIOTMUECKOT0 JKCIEPUMEHTA, BBIIBIDKCHHS THIIOTE3,
BBISBJICHUSI  3aBUCUMOCTM  MEXIY HCCIEAYEMBbIMH  BEIUYMHAMU,
0OBSCHEHHS TIOYYCHHBIX PE3yIbTaTOB

U (QOpMyIHPOBAHUS BBHIBOJOB C HCIOJIH30BAHUEM HAYYHBIX TMOHSTHIH,
TEOpPU U 3aKOHOB




OK 07. | JlugaHOCTHBIE pE3yabTAaThl MOJDKHBI OTpakaTh B yacTu: | [IP6 5. IlpmoOpereHue ompiTa NPUMEHEHHS OCHOBHBIX METOOB
CopeiicTBOBaThH HKOJIOTMYECKOTO  BOCHHUTaHUSA: -  C(OPMHUPOBAHHOCTH | HAYYHOI'O TO3HAHUS, UCIIOJIb3YEMBIX B OMOJIOTUU: HAOIIOJCHUS
COXPaHEHHUIO 9KOJIOTHYECKOHN KYJIbTYpPhl, IOHUMAHHUE BIMSHUS COLMATIbHO- | U OMUCAHUS JKUBBIX CHCTEM, IPOLIECCOB U SIBJICHHM; OpraHU3alud U
OKpYyKaroIen HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOTHOM MIPOBEJEHUSI OMOJIOIMUYECKOI0 3KCIEPUMEHTA, BBIJBUKEHHS TUIIOTE3,
Cpelbl, U COLHMaJIbHOW Cpeabl, OCO3HAHHE TNI00aJbHOrO XapakTepa | BHISIBICHHUS 3aBUCUMOCTH  MEXKAY HCCIEIYyeMbIMH  BEIUYMHAMU,
PECYPCOCOEPEIKEHUIO | IKOIOTHICCKUX MTPOOIIeM; OOBSICHEHUS TTOTYYCHHBIX PE3YJIbTATOB
, IPUMEHATh 3HAHUS | - I[JAaHUPOBAHUE U  OCYIIECTBICHHE  JEHCTBUIl B | M1 (HOPMYJIHUPOBAHMS BHIBOJOB C HCIIOJIB30BAHMEM HAYYHBIX MOHSTHH,
00 W3MEHEHUM | OKPYKAIOUIEH Cpelie Ha OCHOBE 3HAHUA LEJEH YCTOMYMBOTO | TEOPUUA U 3aKOHOB.
KJIUMaTa, TMPUHIUIBI | Pa3BUTHS YEIIOBEUECTBA; I[IP6 6. CdopmupoBaHHOCT, YMEHHS BBIIEIATh CYIIECTBEHHBIC
OepexIINBOro - QAKTUBHOE HENpUITHE JACUCTBUN, MNPUHOCSIIUX Bpej | MIPU3HAKK BUPYCOB, KJIETOK IPOKAPUOT U 3YKapUOT; OJHOKJIETOUHBIX U
IIPOU3BO/JICTBA, OKpYXaroIllen cpene; MHOTOKJIETOYHBIX OPTraHU3MOB, BUJIOB, OMOTI€OIIEHO30B U IKOCHUCTEM;
a3 pexTuBHO - YMEHHE MPOTHO3UPOBATH HeOIaronpusaTHBIE | 0COOEHHOCTH TMPOIIECCOB OOMEHA BEIIECTB W MPEBPAILCHUS] YHEPTUU B
NeiicTBOBATh 9KOJIOTHYECKHE TOCIECTBUS MPEANPUHIMAEMbIX JCUCTBUM, | KJIETKe, (OTOCHHTE3a, IUIACTUYECKOTO W JHEPreTUYECKOro OOMeHa,
B YpE3BBIYAMHBIX | IPEAOTBPAIIATh UX; XEMOCUHTE3a, MMTO3a, MeH03a, OIUIOJJOTBOPEHMS, pAa3BUTHS U
CUTYaIlUsX. - pacmMpeHHe OIbITa JEeATEIbHOCTH JKOJOTUYECKOW | pa3MHOXKEHHs, WHAMBHUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
HaIIPaBJIECHHOCTH. 60pBOBI
MeranpeaMeTHbIe PE3yIbTaThl JOJKHBI OTPAXkKaTh: 3a  CyIIECTBOBAaHHE, €CTECTBEHHOr0 OTOOpa, BHUJI000pa3oBaHus,
OBnanenue YHUBEpPCaIbHBIMU KOMMYHHKATHBHBIMH | IPUCIIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHWs, BIIUSHUS
JEHCTBUSIMHU: KOMIIOHEHTOB JKOCUCTEM, AHTPOIIOT€HHBIX U3MEHEHUI
0) coBMeCTHasl 1€ TEIbHOCTD: B 9KOCHCTEMAaX CBOEH MECTHOCTH,
- TIOHMMaTh W WCIOJB30BaTh MPEUMYILNECTBA KOMAHIHOW | KpYTrOBOPOTa BEIIECTB U MPEBpaIleHHE YHEPTUU B Onocdepe.
Y MHIMBHUIyaJIbHOM paboThI; I1P6 7. ChopMHUpOBaHHOCTh YMEHUSI NPUMEHATH MOJYyYEHHBIE 3HAHUS
-  NOpUHUMATh  UEId  COBMECTHOW  JEATENBbHOCTH, | IS OOBSCHEHUS OMOJOTHUYECKUX MPOIIECCOB U SBJICHHM, A MPUHATHS
OpraHU30BBIBAThH u KOOPJIMHUPOBATH JEUCTBUSI | TPAKTUUECKUX pereHui B TTOBCETHEBHOM KUZHH
0 ee JIOCTHXKEHMIO: COCTaBJIATh IJIaH  JEeMCTBUH, | ¢ 1enblo oOecrieyeHHss O€30HMacHOCTH CBOETO 370pPOBbS U 310POBBS
pacnpenenaTtb poJid € Y4eTOM MHEHUH YYacTHUKOB | OKPYXAlOIIMX JIIOJAEH, COONIOAEHUS 30pOBOro 00pasa >KM3HU, HOPM
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM pabOThI IPaMOTHOTI'O TOBEJCHUS B OKPY’KaIOLIEH TPUPOIHOH cpelie; MOHUMaHKe
HEOO0XOAMMOCTH HCIIOJIb30BAaHUS JOCTHKEHUH COBPEMEHHOM OMoIoruu
1 OMOTEXHOJIOTHH JUIsl pallMOHAJILHOTO MPUPOIONOIb30BaHUS
[IK 2.1. Brnanenue oOmmMu  mpeacTaBiIeHUSMH O CTPYKType, | YMeHne (oTo- WM BHJEO-3aXBaTa C JKpaHa KOMIIBIOTEDA,
CTpykTypupoBaTh | KOAMPOBKE U SI3bIKAX pa3METKU BeO- CTPAHHMII, YMenue coxpaHeHus wmenuadaiioB B pa3nUyHBIX (opMarax M UX
uudpoBbIe Bnanenue o0mumMu npyUHIUIIAMUA OTOOPAXKEHUS! CTATUYECKUX | ONITUMU3ALIUS TUIs nyOauKanuu B CeTH Wurepuer;
JTAaHHBIE UL | ¥ JMHAMHYECKUX BeO- CTpaHUII, KIIFOUEBbIe BEO-TEXHOJIOTUH, | YMEHHE MOATOTaBIUBAThH IU(PPOBOIl KOHTEHT

yOIMKaIIH.

MCIIOJIb3yeMbI€ Ha BeO-pecypcax




1. Crpykrypa u coaep:kaHue 0011e00pa3oBaTeIbHOM M CHUIINHBI

2.1. O0beM AUCHMILIMHBI M BBl Y4eOHOH padoThI

Bua yueOHoii padoThI O0Bem B yacax
O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITTHHBI 72

B T.4.

TEOPETHUUECKHUE 3aHATH 40
MPAKTUYECKHUE 3aHSITUS 28
71a00paTOPHBIE 3aHATHS 4
OcHOBHOE cojiep:KaHue 60
IIpodeccuoHabHO OPpMEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue 12
MPUKJIAJTHOT0 MOYJIfA)

IIpomesxyTounast arrecTanus (1updepeHIupoBaHHbIN 3a4eT) 2




2.2. TemaTu4ecKHMil IJIAH U COJIEPKAHME JUCUUIIIMHBI

dopmupyeMble
HaumenoBanue Coaepixanue yueOHOro MaTtepuasa (0CHOBHOe U NpogecCHOHAJIBHO OPUEHTHPOBaHHoOe), | O0bem KOMITETeHIIH
pa3iesioB U TeM JIa00pPATOPHBIE U NPAKTHYECKHE 3AHATHS, IPUKJIAAHON MOAYJIb (IIPH HAJIHYMH) 4acoB
1 2 3 4
OCHOBHOe co/Iep:KaHue
Pa3nea 1. buonorns kak Hayka. ZKuBble cucTeMbl H HX OPTaHU3ALHSA 2
Tema 1.1. Coneprxkanue y4eOHOr0o MaTepuasia 2
buonorus buonorus — Hayka o xuBoi npupoae. CBs3u OHONIOTHHN C 00IIECTBEHHBIMU, TEXHUYECKIMHU U
B CUCTEME HayK. JIPYTUMH €CTECTBEHHBIMHU HayKaMu, puimocodueit, penuruei, STUKON, SCTETUKOM U MPaBoOM.
OO6mas Ponp Ouonorun B (QOpMHpOBAHMM COBPEMEHHOM Hay4yHOW KapTuHbl Mupa. Cucrema
XapaKTepUCTHKA OMOJIOTMYECKUX HaYK.
KU3ZHU MeTtoapl MO3HAHUA KUBOM IpUpOJbl (HAaONIOAEHHE, SKCIIEPUMEHT, OMKMCAHKUE, U3MEpPEHHE, OK-02
KJaccuuKkanus, MOIEIMPOBAaHUE, CTATUCTUYECKasi 00pabOTKa JaHHBIX).
JKusble cucteMbl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHust Onosnoruu. OTianuue KUBBIX CUCTEM
OT Heopranuyeckoi npupoasl. CBoHCTBa GMOCUCTEM U UX pa3HOOOpas3ue.
YpoBHU OpraHu3alnx ouocucTem: MOJIEKYJIIPHO-T€HETUYECKUH, KJICTOYHBIH,
OpPraHU3MEHHBIH, MOMYIALMOHHO-BUIOBOM, 3KOCHUCTeMHBIH (OMO - TIE€OLEHOTHYECKUil),
o6unochepHbIi
Pa3nes 2 XuMH4YECKHI COCTAB M CTPOCHHE KJICTKH 8
Tema 2.1. Coneprxanne y4eOHOro MaTepuasia 2
XUMHUYECKUH cOCTaB | XUMUYECKUH COCTaB KJIETKU. XMUMHMUYECKHE 3JIEMEHTHI: MAaKpO3JIEMEHThl, MUKPOAJIEMEHTHI.
kjeTku. Bona Boga um munHepanbHble BemiecTBa. @YHKIMHM BOJABI U MUHEPAJIbHBIX BELIECTB B KIETKE.
U MUHEpaJIbHBIE [Tonnep:kaHue OCMOTHUYECKOTO OanaHca.
BEILIECTBA. benku. CoctaB u crpoeHue 6eIK0B. AMUHOKUCIOTH — MOHOMEpPHI OenkoB. HezameHumble 1
buonoruuecku 3aMEHUMbIE AMHHOKUCIOTHI. AMHHOKUCIOTHBIM COCTaB. YPOBHM CTPYKTYphl O€IKOBOI
BaXHBIE XMMHYECKHE | MOJIEKYJbl (IE€pBUYHAs, BTOPUYHAS, TPETUYHAsI U YETBEPTUUHAS CTPYKTypa). XUMHUUYECKUE
COEIMHEHUS cBoiicTBa OenkoB. buonorumueckue ¢yHkuun OenkoB. DepMeHTHI — OHOJIOTHYECKHE
karanu3atopel. CTtpoeHue (epMeHTa: aKTHBHBIA LEHTpP, CyOCTpaTHas CHEHU(PUUYHOCTD.
Kodepmentsl. Buramunsl. OTinnunst pepMEeHTOB OT HEOPraHUYECKUX KaTaau3aTOpOB.
VYreBonbl: MOHOCaxapuasl (TITFOKO3a, pu003a W JI€30KCHpU003a), nucaxapuasl (caxaposa,
JaKTO3a) M TOJHCcaxXapulbl (Kpaxmal, TJIMKOTeH, IeJUIiNio3a). buomorndeckue ¢GyHKIUH OK-01, OK-02,
yraeBonoB. Jlunuael:  Tpurnuuepuabl, Qocdonunuasl, crepounsl. I'mapodunbHO- OK-04




ruapodoOHbie cBoiicTBa. buonormueckue ¢Gynkuuu nunuaoB. CpaBHEHHE YIJIEBOJOB,
OEIKOB W JUMNHMJIOB KaK MCTOYHMKOB sHepruu. Hyknemnoswie kucnotel: JIHK u PHK.
Hyxneotuapl — MoHOMEpBI HYKJIEMHOBBIX KUCIOT. Ctpoenne u ¢pynkiuu JTHK. Ctpoenne u
¢ynkuuu PHK. AT®: crpoenne u GyHKIUU

[IpakTueckoe 3aHaTue 2
Ne 1 «buonoruueckass pojab MHUHEpAJIbHBIX BEILECTB B 00ECHEUEHUM >KU3HENESITEIbHOCTH
OpPTaHU3MOB, MIPOSIBJICHUS AUCOATaHCa MUHEPATBHBIX 3JIEMEHTOBY
Tema 2.2. Coneprxkanue y4eOHOro MaTepuasia 2
CtpyKTypHO- [{uTonorus — Hayka o kinerke. Kiierounast Teopust — npuMep B3auMoIeHCTBUS uael u pakToB
(byHKLIMOHATbHAS B HayYHOM I103HAHUU. MeTo/1bl U3y4eHUs KIETKH.
opranusanus KIeTok | Kietka kak memoctHast skuBas cucreMa. OOmme NMpU3HAKHW KIETOK: 3aMKHYTas HapyKHas
MemOpaHna, monekynsl JJHK kak renetnueckuit anmapar, cucteMa CUHTe3a Oelka.
Tunsl KJIETOK: JSykapuoTHYecKass ©  npokapuoruyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckon kietku. Kierounass creHka Oakrepuil. CTpoeHue 3yKapuOTHYECKOMH
kJIeTKU. OCHOBHBIE OTJIMYUS PACTUTENbHOM, )KUBOTHOW U rpuOHON KieTku. [loBepXHOCTHBIE
CTPYKTYpbl KIETOK— KJIETOYHas CTEHKa, MIMKOKaIuWKe, uX ¢(yHkuuu. I[lnazmarunyeckas
MeMOpaHa, ee CBOMCTBA U (YHKIIUH.
[Mutorasma u ee opraHouabl. OgHomemOpaHHble opranoujsl kietku: OIIC, ammapar
lonbmxu, nuzocombl. [lonyaBTOHOMHBIE OpPraHOUAbl KIETKH: MHUTOXOHAPUH, IIACTHBIL.
[Tpoucxoxxaenne MUTOXOHApUN M TwiacTu]. Bunel mmactun. HememOpaHHBIE OpraHoOW[bI
KJIETKA: pUOOCOMBI, KJIETOYHBIA LEHTP, LEHTPUOJIM, PECHUYKH, KIYTHUKU. DYyHKIMH
OpPraHoOuOB KJIETKU. BkitoueHus.
SAnpo — perynsartopHbslii eHTp kieTku. CTpoeHue siapa: sijaepHas 000J0uKa, KapHoIljIa3Ma,
XPOMAaTHH, SAPBIIKO. XpOMOCOMBL. TpaHCIOPT BEMIECTB B KIETKE
JlaGopaTopHbIe 3aHATUS 2
Ne 1 «Ctpoenue kieTku (pacTeHusi, )KUBOTHBIE, TPHObI) U KJIETOYHbIE BKIIOUEHUS (Kpaxmall,
KapOTUHOUBI, XJIOPOILJIACTHI, XPOMOILIACTBI)»
Pa3nea 3. 7KuzHenesiTeIbHOCTh KJIETKH 4
Tewma 3.1. Coneprxanne y4eOHOT0 MaTepuasa 2

OOMEH BEILIECTB
U TIpEBpaIleHne
SHEPIUU

OOMeH BeriecTB, WK METa00IN3M. ACCUMIIIALUS (IIJIACTUUECKUNA OOMEH) U TUCCUMMIIIALINS
(oHepreTuyeckuii 0OMeH) — JBe CTOPOHBI €IMHOrO Ipoliecca MeTabonusma. Poib 3akOHOB
COXpaHEHHs BEIIEeCTBAa W SHEPrUM B TIOHMMaHWU MeTaboim3ma. TuUnbsl OOMEHa BEIIECTB:

OK-01, OK-02,
OK-04




B KJIETKE.
BuocunTes 6enka.
Bupycsl

aBTOTPOHBIA U TeTepoTpoHBIA. Poimb ¢epMeHTOB B OOMEHE BEIIECTB U TPEBPAIICHUU
sHeprun B Kierke. PorocuHTe3. CBeToBas M TeMHoBas (a3pl QorocuHTe3a. Peakunm
dotocunTe3a. DPPeKTUBHOCTH (OTOCHHTE3a. 3HAUCHHUE POTOCHHTE3a IS )KH3HU Ha 3eMiie.
Bnusiaue ycnoBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMIEHUS €r0 MPOJYKTUBHOCTH Y
KyIbTYPHBIX pacTeHMH. XeMOCHHTE3. XEMOCHHTE3HpylolHue OakTepuu. 3HAUEHUE
XEMOCUHTE3a JJIs1 KU3HU Ha 3eMIIe.

DOHepreTuyeckuii OOMeH B KJeTke. Paciienienue BelecTs, BbACICHUE U aKKyMYJIHPOBaHUE
SHEPIUU B KJIETKE. DTarbl 3HEpPreTHuecKkoro ooOMeHa. [ nmkonms. BposkeHue u ero BHIBL
Kucnopoanoe okucienue, win kietoyHoe asixanue. OxucnutensHoe (pochopumupoBaHue.
O PeKTUBHOCTD FIHEPTETHIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHre3a. [enermueckas wuHpopmamms wu JHK. Peammsanus
TeHEeTHYECKOW MH(pOpMaIuy B KIeTKe. | eHeTHYecKnid Ko M ero CBOHCTBA. TpaHCKPUIIHS —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocuHTe3 Oenka. OTanbl TpaHCIALMM.
Koaupoanue amuHokuciot. Poss pubocoM B OrocuHTE3€ O€mKa.

Heknetounsie ¢hopMmbl xku3Hu — Bupychl. Mctopust otkpeitus BupycoB (/1. U. MBaHOBCKUit).
OcoOeHHOCTH CTPOCHHS M )KM3HEHHOTO IHKJIa BUpycoB. bakrepnodaru. bonesnu pactenui,
KMBOTHBIX M Y€JOBEKa, BbI3bIBaeMble BUpycamMH. Bupyc nMmmyHnoneduuura yenoseka (BUY)
— Bo30ymutens CI1M/]a. [IpodunakTuka pacnpocTpaHeHNs BUPYCHBIX 3a00JI€BaHUI

IIpakTnueckoe 3aHATHE 2
Ne 2 «Pemienue 3a7iau Ha orpeieJIeHHe MOCJIeJOBATEIbHOCTH HYKJIEOTHIOBY
Paspnen 4. PazMHoKeHHe 1 HHANBHAYAJbHOE Pa3BUTHE OPraHU3MOB 4
Tema 4.1. Coneprxanne y4eOHOro Marepuasia 2
Kv3HeHHbII UK Knerounblif 1uKia, WIM SKM3HEHHBIH 1MKI KieTku. MHtepdasa um muros. Ilpoueccsl,
KJIETKH. nporekawoue B uHTepdase. Perukanus — peakuust matpuunoro cunreza JJHK. Crpoenue
@opMBI pa3sMHOXKEHHS | XpOMOCOM. XPOMOCOMHBINH Ha0Op — KapuOTHUI. J{MIIONAHBIA U TaljIOUAHBIH XPOMOCOMHBIE
OpraHU3MOB. Habopbl. Xpomatuael. lluTonormueckre OCHOBBI PAa3MHOXKEHUS W HMHAWBHYaJIbHOTO
NuauBuayansHoe pazBuTHua opraHusMoB. Jlenenue kinerkm — wmuTo3. Craamm Murtosza. llponeccst, OK-01, OK-02,
pa3BUTHE OPraHU3MOB | IPOMCXOAAIIME HA pa3HbIX CTaAWAX MHUTO3a. DHOJIOTMYECKMH  CMBICI  MHTO3A. OK-04

[Iporpammupyemasi rudesb KJIETKU — allomTo3.

®opMbl pa3sMHOKEHUS OPraHU3MOB: Oecrosioe U 1ojaoBoe. Bupl 0ecnoiaoro pa3MHOKEHUS:
JACJIICHUEC HAaABOC U ITOYKOBAHHUC OAHO U MHOI'OKJICTOYHBIX, cn0p006pa3OBaH1/1e, BEIr€TaTuBHOC
pa3MHOXkeHue. MckyccTBeHHOE KJIOHMPOBAHHUE OPraHU3MOB, €r0 3HaYCHHE JUISl CEJeKIUU.
[TonoBoe pa3smMHOXEHHE, ero oTn4us oT Oecrnonoro. Meito3. Cranuu meiiosa. Ilpoueccsl,
MPOUCXOASNIME Ha cTaguax wmenosa. IloBemenwe xpomocom B Mmerose. KpoccuHrosep.




buonornveckuii cMbIc u 3HaUeHHE Melo3a. ['lameroreHe3 — nporecc 00pa3oBaHuUs MOJIOBBIX
KJIETOK y )KUBOTHBIX. [10JIOBBIC Kene3bl: CEMEHHUKH U SHIHUKUA. OOpa3oBaHUE U Pa3BUTHE
MOJIOBBIX KIIETOK — TaMeT (CIepMaro30u[, SIMIEKIeTKa) — CIIepMaTOreHe3 W OOTCHE3.
OcoOeHHOCTH CTPOEHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmnogorBopenue. [laprenorenes.
NunuBuayanpHOE pa3BUTHE (OHTOTeHE3). DMOPHOHAIIBHOE pa3BUTHE (IMOpUOTEHE3). DTalbl
SMOPUOHAILHOTO PA3BUTHUS y T[MO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacCTPYIISIIHS,
opranorere3. [locToMOpuoOHanbHOE pa3BUTHE. THITBI MMOCTIMOPUOHAIBHOTO Pa3BUTHS:
npsMoe, HempsiMoe (JIMYMHOYHOE). BimsHue cpeipl Ha pa3BUTHE OPraHU3MOB; (HaKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKICHHBIE ypOACTBAa. PocT W pasButHe pacteHmil. OHTOreHE3
I[BETKOBOT'O PAaCTEHUS: JBOWHOE OIUIOJIOTBOPCHHE, CTPOCHHE CEMEHU, CTAITUU PA3BUTHS

[IpakTuueckue 3aHATHS 2
Ne 3 «Mudexnuonnblie 3a0071€BaHUs U SMUACMHUH B HCTOPUHU YETIOBEUECTBAY
Paspnen S. HaciieAcTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB 16
Tema 5.1. Copep:xanue yueOHOro MaTepuana 2
BaKOHOMepHOCTI/I HpenMeT Hu 3aJa4u I'€CHCTHUKU. Poims OUTOJIOTHHN U 3M6pI/IOJ'IOFI/II/I B CTAaHOBJICHUU I'€CHCTHUKU.
HACJIeTOBaHUS Bkiag poccuiickux M 3apyOeKHBIX YUEHBIX B DPa3BUTHE TE€HETHKH. METolbl T'€HETHUKHU
(ruOpUIOIIOTHYECKUH, UTOTCHETHYECKUH, MOJEKYIsipHO-TeHeTH4ecknuid). OCHOBHBIE
TEeHETUYECKUE TIOHATHS. | 'eHeTn4ecKasi CHMBOJIMKA, UCIIOIb3yEMas B CXEMaX CKpEIIMBaHUM.
3aKOHOMEPHOCTH  HAclIeZJOBaHHUsS  TPU3HAKOB,  ycTaHoBieHHble [.  Menaenem.
MoHorubpuiHoe CcKpeluBaHue. 3aKOH eIWHO0Opa3usi THOPUAOB IEPBOrO IMOKOJCHMS.
[IpaBuno momMuHUpOBaHUS. 3aKOH pACHICTUICHHMsI MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeT.
[lomHOe M HemonHOe NOoMUHUpOBaHME. /urnbpuaHoe ckpeuBaHue. 3aKOH HE3aBUCHMOIO
HAaCJICOOBaHHA IIPHU3HAKOB. HI/ITOFGHGTI/I‘ICCKI/IG OCHOBBI )II/IFI/I6pI/I)IHOFO CKpCIIMBaHM.
AHanusupyroniee CKpelirBaHue. lcronb30BaHME aHATU3UPYIOLIETO CKPEUIMBaHUS JUIS
olpesieJIeHUs] TEHOTHUIIA 0COON
IIpakTuueckoe 3aHaTHe 2
Ne 4 Pemenue 3amadu Ha ONPENECICHHUE BEPOSATHOCTH BO3HUKHOBEHHUS HACIIEIACTBEHHBIX
MPU3HAKOB TMpPH MOHO-, [HU-, MOJUTHOPUAHOM U aAHAIM3UPYIOIIEM CKpEUIMBaHUH,
COCTaBJIEHNE F€HOTUIINYECKUX CXEM CKPELIMBaHUS
Tema 5.2. Coneprxanne y4eOHOT0 MaTepuasa 2
Cuennensnoe CueruileHHoe HacnenoBaHue npu3HakoB. PabGora T. Moprana 1o CLEIJICHHOMY
HacJIeJOBAHUE HACJIEIOBaHUI0 TeHOB. HapymieHue cuenneHuss TeHOB B PE3yJibTaTe KpPOCCHUHIOBEpA. OK-01, OK-02,
IIPU3HAKOB XpOMOCOMHasl TEOpHUsI HACJIEICTBEHHOCTHU. | €HeTHUECKHE KapThl. OK-04




I'enetnka momna. XpOMOCOMHOG OIIPpECACIICHUE I10JIa. AYTOCOMI)I M TII0JIOBBIC XPOMOCOMEIL.
I'omorameTHbic U rereporaMCeTHbIC OPraHU3MBbI. HaCJIel[OBaHI/Ie IMPU3HAKOB, CHCIUICHHBIX C
I10JIOM

IIpakTHueckoe 3aHsTHE

Ne 5 Pemrenune 3a1a4 Ha OIIpCACIICHHUEC BEPOATHOCTH BO3HUKHOBCHHSA HACICACTBCHHBIX
IIPpHU3HAKOB IMpU CHCIUVICHHOM HACJICAOBAHWH, COCTABJICHHUC TCHOTHIIMYCCKHUX CXCM
CKpCHIIMBaHUA

Tema 5.3.
3aKOHOMEPHOCTH
HN3MCHYHNBOCTHU

Cojnepxkanue y4eOHOro MaTepHuaia

N3MenunBOCTh. BUIbl H”3MEHYMBOCTH: HEHACJICACTBEHHAs U HacleCcTBEeHHAas1. Poib cpenpl B
HEHACJICJICTBEHHOW HW3MEHUYUBOCTH. XapaKTCPUCTUKA MOMU(DHUKAIIMOHHOW H3MEHUHUBOCTH.
Bapuannonssiii psan v BapuanmonHas kpuas. Hopma peakiuu npusnaka. KonnuectBeHHbIE
M KayeCTBEHHbIE TPU3HAKM U HX HopMa peakuuu. CBoiicTBa MOAM(PUKAIMOHHON
H3MEHYUBOCTH.

Hacnencrsennasi, uiM TeHOTUIMYECKAs HM3MEHYHMBOCTH. KomMOMHATHBHAsS HM3MEHYUBOCTb.
Meii03 u MONOBOM mpolecc — OCHOBA KOMOWHATUBHOM H3MEHYHBOCTH. MyTalmoHHAs
M3MEHYNBOCTh. Kiaccudukaimsi MyTaiuii: TeHHbIe, XPOMOCOMHBIE, TeHOMHBIe. YacTtoTa u
NpPUYMHBI  MyTanuil. MytareHnble  (akTopbl. 3aKOH TOMOJIOTHUYECKHX pSJIOB B
HacJIEJICTBEHHOMN N3MEHUYNBOCTH
H. 1. BaBunoBa

[IpakTrueckoe 3aHsTHE

Ne 6 Pemenue 3alad Ha OIIpCACIICHHUEC BEPOATHOCTU BO3HUKHOBCHUS HACICACTBCHHBIX
IIPHU3HAKOB IPU PA3JIMYHBIX THUIIAX BSaI/IMOILGfICTBHS[ T'€HOB, COCTAaBJICHHC I'CHOTHIIMYCCKUX
CXCM CKPCIIMBAHUA

Tema 5.4.
T'eneTuka uenoBeka

Copep:xaHue yueOHOTo MaTepuana

I'enetnika denoBeka. Kapwotunm denoBeka. OCHOBHBIE METOJBI TEHETHKH YEJIOBEKA!
IeHEANIOTUYEeCKUM, OJIN3HEIOBbIM, LHUTOTeHETHYEeCKUH, OMOXMMHUYECKUN, MOJEKYISpHO-
reHetndeckuii. COBpEMEHHOE OIpe/IeICHHe TeHOTHUIIA: TIOJTHOTEHOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHME, B TOM uucie ¢ nomouisto [11[P-ananuza. Hacnencteennsle 3aboaeBaHus
9eloBeKa: TeHHble OO0Je3HH, OOJEe3HHM C HACIECICTBEHHOH MPEIpaciioioXeHHOCTHIO,
XpoMocoMHbIe Oose3nu. Comartuyeckue U TeHepaTHUBHbIE MyTanuu. CTBOJIOBBIE KIIETKH.
[lpuHmunel  310poBOro  00pa3za JKHU3HHM, JUArHOCTUKH, TMPOPHIAKTUKH U JICUEHUS
reHEeTHYeCKuX  Oosie3Hell.  MeauKo-reHeTH4Yeckoe  KOHCYJIbTHUPOBaHHME.  3HAYCHHE
MEIUIMHCKOW TEHETHKA B TPEIOTBPAIICHUH W JICYCHHH TeHETHYECKHX 3a00JIeBaHUI
YeJI0BEKa




HpaKTI/IHCCKOC 3aHATHUC

Ne 7 «CocTaBneHue 1 aHaiau3 poAOCIOBHBIX YEJIOBEKa»

Pa3zgen 6. DBoJronoH

Has1 OHoJIOrus

Tema 6.1.
OBOJIIOIIMOHHAS
TEeOpHst
H €€ MECTO
B OMOJIOTHH

Coaepkanne y4eOHOro MaTepHraia

[Ipennocslkyu BOSHUKHOBEHMS SBOJIFOLIMOHHON TEOPUH. DBOJIOLMOHHAS TEOPUSL U €€ MECTO
B Ouonoruu. BimsHue 5BOMIOLMOHHON TEOPHM HAa pa3BUTHE OHOJOTMM W JAPYIHX HAayK.
CunerenscTBa 3Bomonuy. [laneoHTonornueckne: Mocaea0BaTeabHOCTD MOSBICHNS BUIOB B
MAJICOHTOJIOTHYECKOM JieTonucH, nepexoansie (opmbl. buoreorpaduyeckue: cxoacrBo u
pasnuune ¢ayH U GJIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTHUECKUE: CXOACTBA U PA3IUYUs
SMOpPHOHOB Pa3HBIX BHUJIOB MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMHUYECKHUE: TOMOJOTUYHBIE,
aHAJIOTMYHBIE, PYAUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE:
CXOACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTeH y Bcex
JKUBBIX OPIraHU3MOB.

OpomtonmonHas teopus Y. Jlapuna. Ilpennocbuiku BO3HUKHOBEHUS JapBUHH3MA.
JIBIDKyIIMEe CHUJIBl HBOJIOLUM BUAOB 10 JlapBuHy (M30BITOYHOE pPA3MHOXKEHUE IIpU
OTPaHUYECHHOCTH PECYPCOB, HEONpenesnéHHas H3MEHYMBOCTh, OOpb0a 3a CyIEeCTBOBAaHUE,

. OK-01, OK-02,
€CTECTBEHHBII 0TOOD) OI’<-0 4
Tema 6.2. Coneprxkanne y4eOHOro Marepuania
MukposBomronus. Cunrernueckast teopust 3Boitonuu (CTD) u e€ ocHOBHbIE NOJOKEHUSA. MUKPOIBOIIOIMSL.
Makpo3Boronus [Tomynsanus Kak equHUIA BUJIA U 3BOJIIOLUH.
JIBrokymue cuibl ((paKTOPBI)IBONIONKUUA BUIOB B MpUpoJe. MyTallMOHHBIN Mpoiecc u
KOMOMHATHBHAs HM3MEHUYMBOCTh. llomynsiuoHHble BOJHBI W Jpeld reHoB. M3omsauus u
murpanus. EcrtecTBeHHbIE 0TOOp — Hampasnsowmui (axktop sBomouuud.  DopMbl
€CTeCTBEHHOT0 0TOopa. I[Ipucrnoco6iieHHOCTh OpraHU3MOB KakK pe3yibTaT 3BOJIOLMH.
[Ipumepsl npucnocobseHuit y opraHu3sMoB. Apomopdo3bl U uAvoagantauuud. Bug wu
BugooOpa3oBanue. Kpurepuu Buga. OcHOBHbIE (pOpMBI BUA00OPa30BaHus: reorpaduueckoe,
9KOJIOTHYECKOE.
MakposBomronust. PopMbl  3BONIIOLMU:  (UIETHYECKasi, IUBEPreHTHas, KOHBEPIeHTHasd,
napauenpHas. HeoOpatuMocTs 3BONIOIMN
[IpakTnueckoe 3aHaTHE
No 8 «CpaBHeHHE BUIOB 110 MOP(OJIIOTHIECKOMY KPUTEPHUIOY
Pasjen 7. Bo3HuKHOBeHNE U pPa3BUTHE )KU3HH HA 3emJie OK-01, OK-02,
Tema 7.1. | Coneprxanne yuebHOro MaTepuaa OK-04




3apoxaeHue
Y pa3BUTHE KU3HU

JloHayuyHble NpPEICTABICHUS O 3apOXKACHUM XU3HU. HaydHble runore3pl BO3HUKHOBEHUS
KU3HU Ha 3emJie: abuoreHe3 U MaHCIepMus. XUMUYecKasi dBOTIONUs. AOHOTCHHBIN CHHTE3
OpraHMYECKHUX BEIIECTB M3 HEOPraHMYECKUX. OKCIHEPUMEHTAIbHOE IOATBEPKICHUE
XUMHYECKOH HBOJIIONMK. HavanpHble 3Tanbl Omoyiorudeckoi »spoirornuu. | umoreza PHK-
Mupa. PopMUpoBaHHE MEMOpPaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBbie
KJIETKH U UX 3BONIOIKA. PDOpMHUPOBAHKE OCHOBHBIX I'PYIIT )KMUBBIX OPraHU3MOB.

Pazutue xu3Hu Ha 3emiie mo 3paMm u nepuojaMm. Katapxen. Apxeiickas u mpoTepo3oickas
opbl. Ilanmeo3oiickas spa u e€ mepuoabl: KeMOPHHUCKWN, OpPJOBUKCKHNA, CHUIYPUHCKHUH,
JIEBOHCKUM, KaMEHHOYTOJIbHBIN, TepMCKU. Me3030lckas 3pa U €€ MepHoJibl: TPHUACOBBIMH,
IOpCcKUii, MenoBou. KaitHo3olckass 3pa W €€ NepuoAbl: MATEOr€HOBBIM, HEOT€HOBBIH,
AQHTPOIIOT€HOBBIM.

Tema 7.2. Coneprxanne y4eOHOro Marepuasia 2
Cucrema Cuctema OpraHMYecKOro Mupa Kak OTpa)keHHe 3BostolMd. OCHOBHBIE CHCTEMaTHYEeCKHe
OpPraHMYECKOTO MHMPA. | TPYIIbl OPraHW3MOB. XapakTEepUCTUKA KJIMMaTa U TE€O0JIOrMUecKUx mporeccoB. OCHOBHbBIE
[Tpoucxoxnenue 3Tanbl 3BOJIIOLMU PACTUTEIBHOIO M JKMBOTHOTO Mupa. ApoMopho3bl y pacTeHUd u
YeJl0BeKa — KUBOTHBIX. [TosiBIeHUE, pacBET U BBIMUPAHKUE IPYII KUBBIX OPTaHU3MOB.
aHTPOIIOTEHE3. OBosroLMsl  YeloBeKa. AHTPONOJOrMs Kak Hayka. Pa3sButue mpejacraBieHUBl O
OCHOBHBIE CTaZIMM | IPOMCXOXKICHUH 4YeJoBeKa. MeTonbl u3ydeHHs aHTpornorene3a. CXOACTBa W pa3iudus
OBOJIIOLIMHM YECITOBEKA | YeJOBEKAa M JKMBOTHBIX. (CHCTEMaTHYeCKOe IIOJIOKEHHE 4YelloBeKa. JIBMKyIIME CHIIbI
(paxTopel) anTpomoreneza. HacnencTBeHHas HM3MEHYMBOCTh W €CTECTBEHHBIH OTOOD.
OOwiecTBeHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYUH TPy/a, MBIILIJICHUE, peUb.
OcHOBHbIE CTaJMM W BETBU SBOJIOIUHM YEJIOBEKAa: aBCTPAJIONUTEKH, YeTOBEK YMENblid,
UYenosek npsamMoxonsaui, YenoBek HeaHaepTranbCKuii, UenoBek pa3yMHBIM COBPEMEHHOIO
tuna. Haxonku nckonaemMbIx OCTaHKOB, BPEMs CYIIECTBOBAHMS, 00JaCTh pacIpOCTpaHEHus,
00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.
UYenoseueckne pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOouHAs (€BpasHiicKas), HErpo-
aBcTpaJioujiHast (PKBaTopuaibHas), MOHTOJOMAHAS (a3uaTcKo-aMepHKaHcKas). UYepTbl
MPUCTIOCOOJIEHHOCTH MPEJICTABUTENeH YEJIOBEYECKUX pac K YCJIOBHSIM CYLIECTBOBAHMS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma
[IpakTHYECKOE 3aHSTHE 2
Ne 9 «Bpemst 1 yTH pacceneHus 4eI0BeKa 110 TIaHETE
Pasjen 8. OpranusmMel u oKpy Kaomas cpeaa 4 OK-01, OK-02,
Tema 8.1. | Conepsxanne yuebHOro MaTepuaia 2 OK-04, OK-07




OKoI0Tus
Kak Hayka. Cpenbl
JKM3HH.
DKOJIOTUYECKHE
(hakTopHI.
OKOJIOTUYECKHE
XapaKTEPUCTUKU
MOMYJISIIIAH

DKOJIOTHSI KaK HayKa. 3aJa4ud U pa3/ielibl SKOJIOTUU. MeTO bl SKOJIOTMYECKUX UCCIIEA0BaHUM.
DKOJOTUYECKOEe MHUPOBO33PEHHUE COBPEMEHHOTO 4enoBeka. Cpenpl OOMTaHHS OpPTraHU3MOB:
BOJIHAsi, HA3€MHO-BO3/YIlHAs, IIOYBEHHAs, BHYTPUOPraHU3MEHHAsl. IKOJOTMYECKHE
dakropel. Krnaccudukaus SKOIOTHYECKUX (HAKTOPOB: a0MOTHYECKUE, OWOTHUECKHE U
aHTpoOIIOTeHHbIe. JIeWCTBHE DKOJIOTHYECKUX (PAKTOpPOB Ha OpraHU3MbL. AOGHOTHYECKHE
(hakToOphI: CBET, TEMIEPATypa, BIaKHOCTh. DoTtonepuoan3M. [IpucnocobieHnss opranu3MoB
K JeicTBUIO abmoTmdeckux (akTopoB. buomormueckue putmbl. buotndeckue ¢GakToOphI.
Buabsl OMOTHYECKMX B3aMMOJEHCTBUI: KOHKYpPEHLHMs, XUIIHHYecTBO. IlapasuTtuswm,
MyTyaJli3M, KOMMEHCaIIN3M (KBapTUPAHCTBO, HaXJICOHMUECTBO), aMEHCAIU3M, HEHUTPaIIU3M.
3HavueHHe OMOTUYECKUX B3aWMOJCHCTBUU VISl CYIIECTBOBAHMS OPTraHW3MOB B MPUPOIHBIX
COO0IIECTBAX.

DKOJIOTHYECKUE XapaKTepUCTUKU Tomyisiuu. (OCHOBHBIE TIOKa3aTeld  TOIMYJISIUU:
YUCJIEHHOCTh, IUIOTHOCTb, POXIAEMOCTb, CMEPTHOCTh, IPUPOCT, Murpanusa. JuHamuka
YUCJICHHOCTH MOMYJISILINU U €€ PEryJIsLus

[TpakTHyeckoe 3aHsTHE 2
Ne 10 «IToncy€T naoTHOCTH NONYJISIIMI pa3HbIX BUJIOB PACTEHHI»
Pa3nen 9. Cool1uecTBa U 3K0JI0rn4YecKue CHCTEMbI 10 OK-01, OK-02,
OK-04, OK-07
Tema 9.1. Conepxanue yueOHOro MaTepuasa 2 [IK 2.1.
CoobmecTBa CoobmectBo  opranu3mMoB  —  OworeHo3.  CTpykTypbl  OHWOIIEHO3a:  BHJIOBas,
OpPraHHU3MOB, IIPOCTPaHCTBEHHas, Tpouueckas (muriesast). Bunsl-nomuHanTel. CBsi3u B OHOLIEHO3E.
HKOCUCTEMBI. Dkojoruueckue cucteMbl (3xocucreMmsl). llonstue 00 »sKocucTeMe U OHOreoLEeHO3E.
[TpuponHsie QDYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: IPOIYLIEHTbI, KOHCYMEHTBI, PEAYLEHTHI.
KOCUCTEMBI. KpyroBopot BelecTB M MOTOK 3HEPruU B sKocucTeMme. Tpoduueckue (MUIIEBbIE) YPOBHU
buocgepa — skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IOKA3aTeNId 3KOCHUCTEMBI: OHoOMacca,
riobanpHas MPOIYKIMS. DKOJIOTUYECKUE MUPAMUJBL: MPOIYKIUH, YUCICHHOCTH, OMomMaccel. CBolicTBa

3KOCHCTEMA 3EMIIH.

9KOCUCTEM: YCTOMYMBOCTD, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[IpupogHbie 53KOCHUCTEMBI. ODKOCHCTEMBI pPEK M O03€p. OIKOCHUCTEMAa XBOWHOTO WA
LIIMPOKOJINCTBEHHOIO  JIeca. AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI.
YpOoskocucrembl. buonornueckoe u  XO3SMICTBEHHOE 3HAUYEHHWE AarpodKOCUCTEM U
ypboskocucteM. buopasHooOpasue kak ¢akrop ycroiiumBoctu 3kocucteM. CoxpaHeHHE
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenue B. . Bepnanckoro o 6uoctepe. ['panniibl, coctaB u crpykrypa 6uochepst. JXKupoe
BeniectBoO M ero ¢yHkuuu. OcobeHHocTH Ounochepbl Kak TIJI00aTbHOM HKOCHCTEMBI.




JluHaMu4eckoe paBHOBECHE W oOpaTHas CBsizb B Ouocdepe. KpyroBopoTel BemiecTB u
OMOTCOXMMHUYECKHE LHUKIBI D3JEMEHTOB (yriaepoaa, aszoTa). 30HaJbHOCTH OHOC]EpHI.
OCHOBHBIC OMOMBI CYIIIN

Tema 9.2. IIpodeccuoHaibHO OpPHMEHTHPOBAHHOE cojep:KaHHe (coep:KaHHe MPHKJIATHOIO 2
Biansanne MO/1YJIfA)
AQHTPOIIOTEHHBIX YenoseuecTBo B Onocdepe 3emin. AHTpororeHHble n3MeHeHust B Onocdepe. [mobansHbIe
(bakTOopoB Ha sKosiorudeckue mnpodaembl. CocylecTBOBaHHE MNPUPOAbI M uesoBeuecTBa. CoxpaHeHHE
ouochepy Omopa3zHooOpa3msi Kak OcHOBa ycroiumBocTd Oumocepel. OcHOBa parroOHaIBHOTO
yIpaBJIe€HUsl NPHUPOJHBIMU pecypcaMd M MX HCHOJb30BaHME. JlOCTHIXKEHMsI OMOJIOTMH U
OXpaHa MPUPOJIBI
IIpakTHyeckoe 3aHsTHE 2
Ne 11 «OTx01b1 IPOU3BOJCTBAY
Tema 9.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE  CO/ep:KaHHe (CoAepKaHHE NPHKJIATHOIO
Bimstnue conranbHO- | MOAYJISA)
9KOJIOTUYECKUX 310poBbe U €ro cocraBisomue. PakTopbl, MOJIOKUTEIBHO U OTPULIATEIBHO BIUSIOLIUE HA 2
(bakTopoB Ha opraHusM 4enoseka. [IpoOiieMa TEXHOTEHHBIX BO3JCHCTBUH Ha 30pOBbE 4YellOBEKa
3I0POBLE YE€TIOBEKA | (JIIEKTPOMArHUTHBIE TMOJsI, OBITOBAasT XMMHs, HM30BITOUHBIE IIYMBbl, paavalus M T.IL.).
Apantanust  opraHu3Mma yeloBeka K (akropaM okpykatomed cpenbl. I[IpuHnmmns
¢dbopmupoBaHus 310poBhecOeperaroniero noseaeHus. Puzndeckas aKTUBHOCTh M 3/JOPOBbE.
Broxumudeckne acrekThl paiOHAIBHOTO ITUTAHHS
JIaGopaTopHbIe 3aHATUS 2
Neo 2 «YmMcTBeHHas paboTOCIIOCOOHOCTEY
Paznen 10. Cesiekuusi OpraHu3MoB, OCHOBBI OHOTEXHOJIOTUH 4
Tewma 10.1. Coneprxanne ydeOHOro Matepuasia 2
Cenexkuus Cenexkuus Kak Hayka W Ipolecc. 3apoKIACHHUE CENEKIUU U aoMecTukauus. Ydyenue H. .
KaK HayKa ¥ nporecc. | BaBuioBa o meHTpax MHOrooOpaszus M MPOUCXOXKACHUS KYJIbTYpHbIX pacTeHuil. LleHTpbl
OCHOBBI MPOUCXOXKACHUS JTOMAIIHUX >KUBOTHBIX. CopT, mopoja, mramMM. COBpEeMEHHBIE METOMbI OK-01, OK-02,
OMOTEXHOJIOTUHI CEJIEKIINH. MaccoBsIit OK-04, OK-07
U UHAMBUIYAIbHBIM OTOOPHI B CEJNEKLIMU pacTeHUHl M KMBOTHHIX. OLEHKa 3KCTephbepa. IIK 2.1.

bnuskoponcTBeHHOE ckpernuBanue — WHOpuauHT. Yucras nuHusg. CKpelmuBaHUE YHCTHIX
nuHud. [eteposuc, unu rubpuaHas cuia. HepoJcTBeHHOE CKpelIMBaHHE — ayTOPUAMHI.
Otnanéanas ruOpuam3auss u e€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 M IOJydeHHe
MOJUILIOUAO0B. JIOCTHKEHUS CEJIEKIIMHA PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB.

buoTtexHonorus Kak OTpacib NPOM3BOJCTBA. [ €HHAs WHIXKEHEpPHUs. OTallbl CO3JaHUS




pekomOunanTtHoi JIHK u Tpancrennsix opranuzMoB. Kierounas wmxeHepus. Kierounsie
KYJIBbTYpBI. MUuKpOKIIOHAIBHOE pa3sMHOXEHHUE pacTeHui. KiionupoBanue
BBICOKOIIPOJIYKTUBHBIX CEJIbCKOXO3SIICTBEHHBIX OPraHW3MOB. DKOJOTHUECKHE U 3TUYECKHE
npo6aemsbl. MO — reHeTHYecKrn MOAH(PHUINPOBAHHBIE OPTaHU3MBI

Tema 10.2. IIpodeccuonalbHO OpPHEHTHPOBAHHOE coOjAep:KaHHe (coaeprkaHHe TPHUKJIATHOTO
buorexnonorun MOLYJIs1)
B KM3HHU U npodeccun | IIpakTudeckoe 3aHATHE 2
Ne 12 Keiicol Ha aHanu3 WHGOPMAIMHM O HAYYHBIX JTOCTHIKEHHUSAX B OOJACTH T€HETHUYECKUX
TEXHOJIOTUH, KJIETOUYHOM MHXKEHEPUH, TUIIEBbIX OMOTEXHOJIOTHil. 3ammuTa Kekca.
Pazpen 11. Pemenue KeiicoB B 00,1aCTH OHMOTEXHOJIOT U 6
Tema 11.1 IIpodeccuonanibHO OpHEHTHPOBAHHOE cojep:kKaHue (coAep:KaHUe NPHUKJIATHOTO 2
brnorexnonornu MO/1YJIfA)
U TEXHUYECKUE Pa3ButHe OWMOTEXHONOTMH C TPUMEHEHHUEM TEXHUYECKUX cucteM (OMOMHXKEeHepHs,
CUCTEMBbI ouomHpopmaTika, OMOHMKA) M WX TNPUMEHEHHE B JKU3HU UEIOBEKAa, MOWCK M aHAJIN3 OK-01, OK-02,
uH(pOpMallUd U3 pa3IMYHbIX HCTOYHUKOB (Hay4yHas M ydeOHO-HaydHas JUTepaTypa, OK-04, OK-07
cpencTBa MaccoBoi nH(opMaluu, cetb UHTepHET U npyrue) K 2.1.
[TpakTudeckue 3aHATHS 4
Ne 13 Keiicbl Ha aHanu3 uHGOpMAMKM O PA3BUTUM OMOTEXHOJOTMH C HpPUMEHEHHEM
TEXHUYECKHUX CUCTEM (TI0O MUHHU-TPYIIIIaM).
Ne 14 3ammra Keiica: NpeACTaBIEHUE PE3YIbTATOB PELIEHUS KEHWCOB (BBICTYIJIEHUE C
MIPE3CHTAINECH )
IIpomeskyTouHnasi arTecTanus (11 depeHIMpOBaHHbIN 3a4eT) 2
Bcero: 72




3. YcaoBus peaju3zanuu NporpaMmMbl 001eo0pa3oBaTe/bHOM M CUMIINHBI

3.1. TpeOoBaHMs K MATEPHAJIBbHO-TEXHUYECKOMY 00ecCIeYeHUI0

OcBoenune mporpammbl  yueOHoM  gucuumuuasl  OYJI.05  Buosorus
npeanoyiaraeT Hajlu4he B MPOQEeCCHOHATBHONW 00pa30BaTeIbHONW OpraHu3allvy,
peanu3yronieil 00pa3oBaTeNibHYI0 MPOrpaMMy CpeAaHero ooOiero oOpa3oBaHUs B
npenenax ocoeHuss OIIOIT CIIO wa 6a3e ocHOBHOro o6mero oOpa3oBaHMUS,
y4eOHOro KaOHWHEeTa eCTECTBEHHOHAYUHbIX TUCIHUILIUH.

O6opynoBaHue KabuHeTa:

Kommnekr yuebHoit mebenu nisi oOydarommxcs, pabodee MECTO Y4UUTels,
JIOCKa, MYJIBTUMEIUHHBIN poekTop, 06opynoBanHoe [1K.

B OuGnuoreunpii ¢GoHA BXOAAT YYCOHUKH, Y4eOHO-METOJMYECKHUE
koMiiektel  (YMK), o0OecneunBaronue OCBOEHHUE Y4€OHOM  JTUCHUTLIMHBI
buonorusi, peKOMEHIOBaHHbIE WM JOMYIICHHbIE [Jii MCIHOJIb30BaHUS B
npohecCuOHaTbHBIX o0Opa3oBaTeIbHBIX OpTraHU3aInsX, peaTM3yIOITNX
o0pa3oBaTeIbHYI0 MpOrpaMMy CpeAaHero oOuiero oOpa3oBaHusi B Ipejenax
ocBoenus OITOII CITO Ha 6a3e 0CHOBHOTO 00111eT0 00pa3oBaHusI.

bubmuoreunsit  GoHx  MokeT OBITh  JIOTIOJIHEH  DHITUKIIONEIUS MU,
CIIPAaBOYHUKAMU, HAYYHOW W HAYYHO-TIOIYJISIPHOM JIMTEPATYPOH.

B nponecce ocBoeHuss mnporpaMMmbl y4eOHON AHMCUMIUIMHBI buonorus
CTYJEHTBHI JOJKHBI HUMETh BO3MOXXHOCTH JIOCTyNHa K OAJIEKTPOHHBIM Y4YEOHBIM
MaTepHuaiaMm, UMEIOIIMMCS B CBOOOTHOM J0cTyne B ceTd HTepHET (37IEKTPOHHBIM
KHUTaM, T[pakTHKymMaMm, TecTaM W  Jp.), CalWTaM  TOCYyJAapCTBEHHBIX,
MYHUITUTIATBHBIX OPraHOB BJIACTH.

3.2. HupopmanuonHoe odecrieyenne 00y4eHust

Ilepeyenbs pexoMeHayeMbIX Y4eOHbIX H3aaHuii, UHTepHEeT-pecypcos,
JAOIOJTHUTEIbHON JIUTEPATYPHI

OcCHOBHbBIC HCTOYHUKHU:

1. Bepxowenuesa, 0. I1. buonorus : yuebnoe nocooue s CIIO / 1O. 1L
BepxomenneBa. — Capatos : [IpodobpazoBanue, 2020. — 146 ¢. — ISBN 978-5-
4488-0651-3. — TekcT : JJMEKTPOHHBIM // DIEKTPOHHBIN pecypc IUPPOBOI
obpazoBatenbHOl cpeabl CIIO PROFobpa3zoBanue.

2. Tynsakosa, O. B. buonorus : yueonuk ana CIIO / O. B. TynskoBa. — 2-¢
n3a. — Capatos : [Ipodo6pazoBanue, 2024. — 450 ¢. — ISBN 978-5-4488-2099-
1. — TekcT : 2MeKTPOHHBIN // DAEKTPOHHBIN pecypc UdPOBO 00pa3oBaTEILHON
cpenbl CITO PROFo6pa3zoBanue.

JlonoJIHUTEIbHbIE HCTOYHUKU:

1. AradonoBa, A. b. buonorus: 06a30Bblli ypOBeHb : Y4YEOHUK is
00pa30BaTeNbHBIX OpPraHMU3alMid, pean3yIoUIMX 00pa30BaTEIbHbIE MPOTPaMMBI
cpeadero nmnpodeccuoHanbHoro obpaszoBanusi / A. b. AradonoBa, A. A.
Kamenckuii, B. 1. CuBornazoB. — Mocksa : IIpocsemienue, 2024. — 272 ¢. —
ISBN 978-5-09-113524-4. — TekcT : 3NEKTPOHHBIN // DIEKTPOHHBIA pecypc
nudpoBoii oopazoBarenbHoi cpeasl CITO PROFo6pa3oBanue.



2. AradonoBa, A. b. buonorusi: 6a30BbIii YPOBEHB: MPAKTUKYM : y4eOHOE
nocobue, pa3pabOTaHHOE B KOMIUIEKTE C YYEOHMKOM Il 0Opa3oBaTeIbHBIX
OpraHM3alMid, peaTu3yIIKuX  o0pa3oBaTelbHBIE  MPOTPAMMBI  CPEIHETO
npodeccuonansHoro obpazoBanus / A. b. Aradonosa, B. M. Cuornazos. —
Mockaa : I[Ipocsemenue, 2024. — 112 ¢. — ISBN 978-5-09-112641-9. — Tekcr :
AJIEKTPOHHBIN // DNeKTpOoHHBIN pecypc 1udpoBoit oopazoBatenbHOl cpeasl CI1O
PROFo6pa3oBanue.

HNuTepHer-pecypcesnl

1. www.openclass.ru  (OTKpBITBIE ~ KJIacc:  CETEeBbIE  00pa3oBaTElIbHbBIC
coo0011IeCTBA).

2. www.school-collection.edu.ru (Enunas KOJIICKITHSI UPPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

3. www.festival.1september.ru (OPectuBans negarornyeckux ujaen «OTKPBITHINA
YPOK»).

4. www.sbio.info (Bcsa 6uonorus. CoBpemeHHass OMOJIOTHS, CTaThH, HOBOCTH,
OoubmmoTeKa).

5. www.window.edu.ru (EauHoe okHO 1ocTyma k 00pa3oBaTeIbHBIM pecypcam
HuTepHeTa mo 6uosorun).

6. www.5ballov.ru/test (Tect 1y aOUTYpHUEHTOB MO BCEMY IIKOJIBHOMY KYPCY
ounonorun).

7. www.vspu.ac.ru/deold/bio/bio.htm (TenekoMMyHHKAalMOHHBIE BUKTOPUHBI
1o OMOJIOTHH U DKOJIOTHUHU Ha cepBepe BOpOHEKCKOTO YHUBEPCUTETA).

8. www.biology.ru (buonoruss B OTtkpbiToM KoJuiemke. CalT COACPKUT

AJIEKTPOHHBIN yU4eOHUK 110 6unosioruu, On-line TecTsr).



4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHMUSA
OBIIEOEPA3OBATEJBHOM JUCHUILIMHBI

KoHTpoib W oOlEeHKa pe3ylbTaTOB OCBOEHUSI 00IIe00pa3oBaTeIbHOM

JAUCHUILIMHBI PACKPBIBAKOTCS YCPC3 NUCHUIITIMHAPHBIC PC3YJIbTAaThl, HAIIPABJIICHHLIC

Ha (opMHUpOBaHME OOMIMX U MPOPECCHOHAIBHBIX KOMIETEHIMN MO pasjesiaM U

TCMaM COACPKAHUA y‘{e6HOPO Matcpuala.

Oob6masi/mpodeccnoHabHasA
KOMIIeTeHIIUsI

Pa3zpen/Tema

Tun OLICHOYHBIX
MeponpHusITHsI

OK O01. BsiOupath crocoOs
peleHus 3aja4
npodeccuoHanbHOM
JESTSIIbHOCTH TPUMEHHUTEITHHO
K Pa3JIMYHBIM KOHTEKCTaM

Temrr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-54,6.1-6.3, 7.1-7.3,

9.411-0/ct, 9.511-o/c, 10.1,
10.2, 10.3IT-o/c, 11.1I1-0/c

OO6cy»xaeHue 1o Borpocam
JEKLIUU

Pazpabotka rimoccapus
3anojaHeHue  CpaBHUTENbHBIX
TadJIUIL

TectupoBanue

YcTHbIN onpoc

JIMKTaHT Ha WCIOJb30BaHUE
apryMEeHTOB, OHOJOrHMYECKOU
TEPMHHOJIOTMH U CUMBOJIMKH
NunuBunyanbHas
camocrosTelbHas paboTa
IIpencraBinenue  pe3ysbTaToOB
MPAKTUYECKUX paboT
KonrtposnbHble paboTbl

3amuTa TBOpUYECKUX padoT

3amura WHJIMBUyaIbHbBIX
MPOEKTOB
Brimmonnenue 3aJaHul

MIPOMEXKYTOUYHOM aTTECTAUK

OK 02. Hcnonb3oBath
COBpPEMEHHBIE cpencTBa
TIOUCKa, aHaIM3a
u MHTEpIpETann
uHpopManuy,

51 nH(pOpMaLMOHHbIE
TEXHOJIOTUM IS BBIOJIHEHHS
3ama4 npodecCuOHATbHON
JeSITeIbHOCTH

Temsr 1.1, 2.1 -2.3, 3.1- 3.3,

7.1-73, 8.1, 8.2, 9.1-9.3,

10.2, 10.31T-o0/c, 11.111-0/c

OnenuBaemast TUCKYCCHS T10
BOIIpOCaM JIEKLIUU
Pa3paboTka MeHTaIbHOMN
KapThl B MUHU TpYIIax
Brimonnenue u 3ammura
1a00paTOPHBIX paboT
IIpencraBineHne  pe3ynbTaToOB
MPAKTUYECKHUX paboT
IIpencrasnenue yCTHbIX
COOOIIIEHUH ¢ TIpe3eHTallueH,
IIOATOTOBJIEHHBIX 110 IEPEYHIO
HCTOYHUKOB,
PEKOMEHI0BAaHHBIX
IIpenoaaBaTeseM

OK 04. O dexTruBHO
B3alMMOJICHCTBOBATE u
paboTaTh B KOJJICKTUBE U

Temsr 2.1 -2.3, 3.1- 3.3, 4.1-
4.3,5.1-5.4,6.1-6.3, 7.1-7.3,

OO6cy»xeHue 1o Borpocam
JeKLUH
[IpencraBnenue  pe3ynbTaTOB

23




KOMaHjie 9.4I1-o/c, 9.5I1-o/c, 10.1, | mpakTHUecKuX padboT
10.2, 10.311-0/c, 11.11T-0/c | 3aumTa TBOPYECKUX paboT
3amura WHIUBUAYATbHBIX
MIPOCKTOB
OK 07. CopetictBoBath | Temsl 1.1, 2.1 -2.3, 3.1- 3.3, | O6cyxaeHue Mo Bompocam
COXpaHCHHUIO OKpyXatomen | 4.1-4.3, 5.1-54, 6.1-6.3, | JICKIuH
Cpellbl, PECypcoCcOEPEIKECHUIO, 71-73, 81, 82 91-93 Paspaborka riioccapus
MPUMCHSITh BHAHUA | g 4 /o g STT-o/c.  10.1 3amonHeHHEe  CPaBHUTEIBHBIX
00 W3MEHEHUU KJINIMAaTa, . ’ 7 | Tabmun
TPUHIAITBI OepexIMBOTO 10.2,10.311-o/c, 11.11I-0/c TectupoBanue
MPOU3BOJCTBA,  IPPEKTUBHO YcTHBIN ompoc
JICUCTBOBATH JIMKTaHT Ha MCIOJIb30BaHUE

B UpPE3BBIY aMHBIX CUTyaluAaAXx

apryMeHTOB, OHOJIOTMYECKOM
TEPMUHOJIOTUU U CUMBOJIMKHU
NunuBunyanbsHas
camocTosTelbHas paboTa
[IpeacraBnenne pe3ynbTaTOB
NPaKTUYECKUX padboT
KonTponbHbie paboThl

3amuTa TBOPUYECKUX paboT
3amura VH]JIMBUIyaIbHBIX
IIPOEKTOB

Brinmonnenue 3aganui
MMPOMEKYTOUYHOM aTTECTAUH

IIK 2.1.
CtpyktypupoBaTh 1U(POBBIE
JTaHHbBIE JJIs TyOIUKaIIH.

Temer 5.1-5.4, 6.1-6.3, 7.1-
7.3, 81, 82, 9.1-93,
9.41I1-o/c, 9.5II-o/c, 10.1,
10.2, 10.3IT-o/c, 11.111-0/c

TectupoBanue

VYerHbll onpoc

JIMKTaHT Ha MCHOJIb30BaHUE
apryMeHTOB, OHOJIOTMYECKOU
TEPMHUHOJIOTMU U CUMBOJIMKH
NunuBunyanbHas
caMmocCTosiTeNbHas paboTa
[IpencraBienue pe3ynbTaTOB
IPAaKTUYECKUX paboT
KoHnTponbHbie paboThl
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