[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHdopmaLma o Bragenbue:
EK&H?TC-HMOSH miﬁfgos”” MunucrepcTBo mpocsetieHus Poccuiickoii deneparun

[lara nogncannd gg}-g WIREKUI TOCYIAPCTBEHHBIN COLMATBHO-TIEAArOTMIECKUI MHCTUTYT ((puiiuan)

YHUKaNbHbI nporpaMﬁhﬁma@aﬂbHOFO TroCcyAapCTBEHHOT'O aBTOHOMHOT'O O6paSOBaTeJII>HOFO YUYpCIKIACHUA
2246bb4b5eca53e35a45d6a91259e790782354e7 BBICIIIETO 06p330BaHI/I}I

«Poccuiickuil rocyjapcTBeHHbIN TPO(eCCHOHANBHO-TIEAATOTUYECKUNA YHUBEPCUTET

Pabouas nporpamma ydueOHON TUCIUIUIMHBI

01.13 BUOJIOI'UA

[TIporpaMmma noArOTOBKH CIIEHMATMCTOB CPEIHETO 3BEHA
o crieruanbHOCTH 49.02.01 dusnyeckas KyabTypa

ABTOD(BI): npenoaasarens kKadenpsr EH E. B. 'onoymkuna

Onobpena Ha 3aceanuu Kadeapsl ecrecTBeHHbIX HayK. [Ipotokon ot 13 deBpans 2025 r. Ne 6.

PCKOMCHI{OBaHa K HUCIIOJIB30BaHHIO B O6p330BaTeHBHOﬁ JACATCIIBHOCTH MCTOHHHCCKOfI KOMHCCHEH

(baxynpTeTa eCTeCTBO3HAHMA, MaTeMaTuku U nHpopmatuku. [Ipotokon ot 18 depans 2025 1. Ne
4.

Hwuoxuanit Tarun
2025



COJEP)KAHHUE

1. O6mmas XapaKTepUCTUKA MIPUMEPHOM paboueii
0011e00pa3oBaTeIbHON JUCIUILTAHBI

3

2. CTpyKTypa u conepkanue o0reo0pa3oBaTeIbHON JUCITUTLTMHBI

3. YcioBus peanuzaiuy IporpaMmsbl 0011e00pa3oBaTeIbHOM TUCITUTLIMHBL

4, KOHTpOJIB 1 OLICHKaA pE3yJIbTaTOB OCBOCHU O6H.I€O6p3.30B8.T€J'IBHOfI JAHUCITUITIINHBI

MPOrpaMMBbI

«bnosorus»

10
22
23



1. O0mas xapakTepucTUKA NPUMEPHOii padodeil MporpaMmabl
0011e00pa3oBaTeJIbHOM TUCHUIIJIMHBI

01.13 «xbHOJIOI'US»

1.1. MecTo AuCHUILIMHBI B CTPYKTYpe o0pa3oBarebHOil nporpammsel CIIO:

OobmeobpazoBarenbHas aucuuiuinHa «buonorus» sBiseTcss 00s3aTEIbHONM  YacThIO
0011e00pa30BaTeNLHOTO IMKIIAa 00pa3oBaTeabHOM mporpaMmMbl B cooTBeTcTBUM ¢ PI'OC CIIO mo
49.02.01 ®usnueckas KyabTypa.

Tpynoemkocts nucuuruinabl «buonorus» 6a30Bblli ypoBeHb cocTaBisier 144 daca, u3
KOTOpBIX 24 4Yaca BKIIOYaeT MPOQecCHOHATbHO-OPUEHTHPOBAHHOE COJIEpXKaHHUE, YCUIIMBAIOIIEe
MPOQUIBHYIO COCTABIISIIOIIYIO [0 KOHKPETHOM NMPOQeCcCHy UM CIEeHATbHOCTH B 3aBUCIMOCTH OT
®I'OC CIIO npodeccun/crnennaibHOCTH.

1.2. llesn U nu1aHMpyeMble pe3yJabTAThl OCBOCHHS AUCHUIIMHBI:

1.2.1. Heau qucuunJaMHbI

Heab: popMupoBanre y 00yJaromMXcsi CUCTEMbI 3HAaHUHN O Pa3IMUHBIX YPOBHSX KU3HU CO
3HAHUEM COBPEMEHHBIX TMPEJCTAaBICHUNA O IKUBOW TPHUPOJIE, HABBHIKOB IO MPOBEICHUIO
OMOJOTHMYECKUX HCCIEAOBAaHUNM C COONIOJIGHHEM OJTHUYECKUX HOPM, apryMEHTHpPOBAaHHOU
JTUIHOCTHOM TTO3UIIUU 110 OEPEKHOMY OTHOIIICHHIO K OKPY’KAIOIICH cpeie.

3amaun:

* mostydeHue GyHAaMEHTAIBHBIX 3HAHUHN 0 Ononornyeckux cucremax (Kmerka, Opranuswm,
[onynsuus, Bun, Dxocucrema); UCTOPUU Pa3BUTUS COBPEMEHHBIX MPEACTABICHUM O >KUBOM
MIPUPOJIE, BBIIAIOIINXCS OTKPBITUSX B OMOJOTMYECKOM HAyKe;, pOJM OHMOJOTHYECKOW HAyKHU B
(GOpMUPOBaHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA; METOAaX HAyIHOTO
MTO3HAHMSI;

* OBJAJICHHE YMEHHUSMH JIOTHUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U  pOIb
OMOJIOTUYECKNX 3HAHWUW B TIPAKTUYECKON JCATEIHHOCTH JIIOJCH, Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTHI{; OTIPEAETSATh KUBbIE OOBEKTHI B MIPUPO/IEC; MPOBOIUTH HAOIIOECHUS 32 YKOCUCTEMAMHU
C LETBI0 X ONHUCAHMS W BBIABJICHHS €CTECTBCHHBIX M aHTPOTIOTEHHBIX M3MEHCHHM, HAXOJUTh H
aHAJIM3UPOBATh MH(POPMAIIHIO O )KUBBIX 00BEKTAX;

* pa3BuUTHE TIO3HABATEIBHBIX HWHTEPECOB, HMHTEIJICKTYaIbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH, 00yYarIUXCs B MPOIECCe M3YYCHUS OMOJIOTHYECKUX SIBICHHH; BBIIAIOIIMXCS
JTOCTIDKCHWM  OWOJIOTHH, BOIICAMIAX B  OOIICUETIOBEYECKYIO  KYJIbTYpPYy; CIOXHBIX H
MIPOTUBOPEUYUBBIX MyTEHl pPa3BUTHUSI COBPEMEHHBIX HAYUYHBIX B3TJISJ0B, UJIEH, TEOPUH, KOHIICTIIUH,
runore3 (0 CYIIHOCTH U TMPOUCXOXKIACHUHM SKH3HU, YEIIOBEKa) B XOJe PAOOTHI C pa3sIWYHBIMHU
HUCTOYHUKAMU UHGOPMAITUY;

* BOCINUTaHWE YOCKICHHOCTH B HEOOXOJAMMOCTH TIO3HAHUS JKUBOW TIPUPOJIHI,
HEOOXOUMOCTH PAIlMOHATBHOTO MPUPOAOIIOIB30BAHUSA, OEPEKHOTO OTHOIICHUS K MPUPOTHBIM
pecypcam U OKpy>Karolel cpejie, COOCTBEHHOMY 3/10pOBbIO; YBaKEHHUSI K MHEHHUIO ONIOHEHTA MPU
00CyX/1IeHUN OHOJIOTHYECKUX TPobeMm;

* WCIIOJIb30BaHUE MPHOOPETCHHBIX OWOJOTHYCCKUX 3HAHUW M YMEHHH B IOBCETHEBHOU
KU3HHU NI OLIEHKU TOCJIEACTBUN CBOEH AEATENbHOCTH (M JEATEIBbHOCTH APYTHX JIOJEH) 1O
OTHOILIIEHHIO K OKpY)KaloIllel cpeze, 3J0pOBBbIO JIPYTHX JIOA€H M COOCTBEHHOMY 30POBbIO;
0o0OCHOBaHHE U COOMIOJeHNE Mep MPOoHUIAKTUKH 3a00JIeBaHMM, OKa3aHHe MEePBON MOMOIIH TPH
TpaBMax, cOOIOICHHUE MTPaBHJI TOBEICHUS B IPUPO/IE.

1.2.2. IlnanupyemMble pe3yJabTaThl OCBOEHHUsI 0011e00pa30BaTeIbHOM AUCHUIIIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



HﬂaHl/lpyeMble pe3yJabTaThbl 0OCBOCHUA TUCHHUIIVIMHBI

O0mue-

JAucuunanHapHbie

B yacTu TPyA0BOr0 BOCIIMTAHMSA:

- TOTOBHOCTH K TpYyHIy, OCO3HAHHE IEHHOCTH MacCTEepCTBa,
TPYIOIIO0HE;

- TOTOBHOCTb K aKTHBHOH JESITEIHHOCTH TEXHOJOTHYECKOU H
COIIMAJIbHOW HAaINpaBIEHHOCTH, CHOCOOHOCTh HWHHUIIMHUPOBATH,

IJIaHUPOBATH n CaMOCTOATCIIBHO BBITIOJIHATH TaKyIo
NEeSITeNIbHOCTD;
- UWHTEpeC K pa3IuuHbIM cdepam TpodeccHoHanbHON

NEeSTeNIbHOCTH,
OBnajieHNe YHUBEPCAIBHBIMH YYCOHBIMH IO3HABATEIILHBIMHU
NEeNCTBUSIMMU:

a) 0a30BbIe JIOTHYECKHe [IeiiCTBUS:

- CaMOCTOSITENbHO  (OPMYIUPOBATH H
nmpo0JemMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBIUBATh CYIIECTBEHHBIIN MPU3HAK WJIM OCHOBAHHS IS
CpaBHEHHS, KIIACCU(PUKAIIUU ¥ 000OIICHNUS;

- ONpeneNsTh LEeNH JeATeNbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX JOCTHKCHHUS;

AKTYAJIIM3UPOBATH

- BBISIBIIATH 3aKOHOMCPHOCTH u MPOTUBOPCUUA B
pacCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb  KOPPEKTUBBLI B  JCATCIBHOCTD, OLICHUBATh
COOTBETCTBHC PE3YIbTAaTOB OeIsIM, OLICHUBATh PUCKH
HOCJ'IC,Z[CTBHIZ ACATCIIbHOCTH,

- Ppa3BUBATH KpCaTHuBHOC MBIINIJICHUEC npu PECICHUHA

KMU3HEHHBIX TPOOIIeM

0) 0a30BbIe HccCIeI0BATEIbCKHE TeHCTBUS:

- BJAJETh HABbIKAMH  Y4YeOHO-HCCIICAOBATEILCKOW U
IIPOEKTHOM J1eATeNbHOCTH, HaBBIKAMHU Pa3peleHus Mpooem;

- BBISIBIISITh MIPUYUHHO-CJICICTBEHHBIC CBSI3U u
AKTYAJIM3UPOBATH 3a4a4y, BbBIABUIdaTbh THUIIOTC3Y €€ PCHICHUA,

- copMUpOBaTH 3HAHUS O MECTE U POJU OMOJOTMM B CHCTEME €CTECTBEHHBIX HayK, B
(GOpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MHUpPA, B IO3HAHHUH
3aKOHOB IIPUPOABI M  PEUICHWM JKU3HEHHO BAXKHBIX  COLMAIBHO-3TUYECKUX,
HKOHOMUYECKHUX, SKOJIOTHUECKUX POOJIEM YeJIOBEUYECTBA, a TAKKE B PELLIEHUH BOIPOCOB
PaLMOHATIBHOTO MPUPOJIONOIb30BaHUs; B (POPMUPOBAHUU LIEHHOCTHOTO OTHOLIEHHS K
npUpoze, OOMIECTBY, YEJOBEKY; O BKIAJE€ POCCHHCKMX M 3apyOEKHBIX YUYCHBIX -
OMOJIOTOB B pa3BUTUE OHOJOTMH; (YHKLUMOHAJIBHON TIPAaMOTHOCTH 4YelloBeKa JJis
peleHHs KU3HEHHBIX TPOOIIeM,

- YMETh BJIaJIeTh CUCTEMOM OMOIOTMYECKUX 3HAHUN, KOTOpask BKIIIOYAET:
OCHOBOIIOJIATraloIMe OUOJOTUYECKHE TEPMUHBI M TOHATHUA (KU3Hb, KIIETKA, TKAaHb,
OpraH, OpraHu3M, BHJ, MOIMYJALUS, SKOCHCTeMa, OuoleHo3, 6uochepa; MeTaboIU3M,
rOMEOCTa3, KJIETOYHbII UMMYHUTET, OMOCHHTE3 Oeyika, OMOMOIUMEDPHI, TUCKPETHOCTD,
caMOperyJIsILus, CaMOBOCITPOU3BENICHUE, HaCJIEICTBEHHOCTD, U3MEHYUBOCTb,
AHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouonornueckue teopuu: kiuerouHas teopus T. llIBanna, M Illneiinena, P. Bupxosa;
KJIOHAJIbHO-CeleKTUBHOro ummynurera II. Opaux, W.M. MeunukoBa, XpomocomHas
Teopusi HaciencTseHHocTH T. Moprana, 3akoH 3aponbimeBoro cxoncrsa K. bapa,
sBOMIOLIMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKas TEOPHsl DSBOJIIOLMUH, TEOPUs
antpornoreHe3a Y. Jlapsuna; Teopus OuoreonenHoza B.H. Cyxauépa; yuenus H.M.
BaBuiosa - o LleHTpax MHOT00Opa3us U MPOUCXOXKICHHUS KyJIbTypHBIX pacTeHuid, A.H.
CesepLioBa - 0 MyTAX W HanpaslieHUX 3Boironuu, B.M. Bepaaackoro - o Ouocdepe;
3aKOHbI (eAMHOOOpa3usi MOTOMKOB IE€PBOTO IOKOJICHUS, PACUICIUIEHUS MPU3HAKOB,
HE3aBHCHMOI'O HAcl€AOBaHUsA MpHU3HAKOB I'. MeHnens, CUEIUIEHHOTrO HacledOBaHUs
IIPU3HAKOB M HApyUICHUs CUEIUIeHUs TeHoB T. MopraHa; rOMOJOTMYECKHX PsIOB B
HaciencTBeHHOM wu3MeHuuBocth H.M. BasuiioBa, renermueckoro pasHoBecus JIxk.
Xapmu u B. BaitnOepra; 3apoapimesoro cxoactsa K. bapa, Onorenerndeckoro 3akona 3.
I'exkens, @. Mronnepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHumyMa lO. JIuOuxa, SKOJIOrMYecKOll MupaMuabl 4yuces, OuoMmacchl U
SHEPrHun);




HaXOAMTh  apryMeHTbl  JUId  JO0Ka3aTeJbCTBA  CBOUX
YTBEPKACHHUMN, 3a1aBaTh IIAPAMETPbI U KPUTEPUH PEILICHUS;

- QAHANU3MPOBATh IIOJIyYEHHBIE B XOJAE pEIICHUS 3aladyu
pe3ynbTaThl, KPUTHYECKHM OLECHMBATh HX JOCTOBEPHOCTS,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSIX;

- yMeTb IICPEHOCUTh 3HAaHWs B IIO3HABATEIBHYIO H
NPaKTUYECKYIO 00JIACTH KHU3HEEATEIbHOCTH;

- YMETb HUHTETPUPOBATh 3HAHMA H3 Pa3HBIX INPEIMETHBIX
oOJacreii;

- BBIIABUIaTb HOBBIC
HOJXO/bl U PELICHMUS;
- CHOCOOHOCTh MX MHCIOJB30BaHMUSA B II03HABATEJIbHONH H
COLIMAJIbHOU ITPAKTUKE

uacu, Imnpeajnaratb OpUTHHAJIbHBIC

runote3bl (koauepatHoit A.M. Omnapuna, mnepBuunHoro Oymnbona Jx. Xonneitna,
mukpochep C. Doxkca, pudozuma T. Yek);

- chopMupoBaTH YMEHHSI paCKpPhIBATh COJEP>KAaHHE OCHOBOIIOJIATAIOIINX OMOIOTHYECKHX
TEOpUA W THUIOTE3: KIETOYHOHW, XPOMOCOMHOW, MYTAallMOHHOW, HBOJIOIMOHHOM,
MIPOMCXOXKICHUS J)KU3HU U YEJIOBEKA; BIIAJICHUE CHCTEMON 3HaHUM 00 OCHOBHBIX METOAaxX
HAyYHOTO TIO3HAHMSI, MCIONb3YyeMbIX B OHMOJOTMYECKHX HCCIIEIOBAaHUSIX JKHUBBIX
00BEKTOB M SKOCHCTEM (OMHCaHUE, U3MEPEHHUE, MPOBEACHNE HAOIIOICHHI); CIIocoOaMu
BBISIBJICHUSI U OLICHKH aHTPOIIOI'€HHbBIX U3MEHEHUN B IPUPO/IE;

- copMHUpPOBaTh YMEHHs PACKpPHIBATh OCHOBOIIOIATAIONINE OMOJOTHYECKHUE 3aKOHBI U
3akoHoMmepHocTH (I'. Mennens, T. Moprana, H.. BaBunoga, J. I'ekkensi, @. Mromepa,
K. bapa), rpanulibl ©X IPUMEHUMOCTH K KUBBIM CUCTEMaM;

- YMETb BBIJIENAThH CYIIECTBEHHbIEC TPU3HAKU:

CTPOEHHUS BUPYCOB, KJIETOK IPOKAPUOT U IYKAPHUOT; OJHOKIETOYHBIX U MHOTOKJIETOUHBIX
OpraHW3MOB, BUJIOB, OMOTEOIIEHO30B, YKOCUCTEM U OMOChephl;

CTPOEHMsI OPraHOB M CHCTEM OpIaHOB PACTEHHM, >KMBOTHBIX, YEJIOBEKA; IPOLIECCOB
KHU3HEACSITEIbHOCTH, IPOTEKAIOLINX B OpraHU3MaxX pacTeHU, )KUBOTHBIX U Y€JIOBEKa;
OMOJIOTMYECKUX TMPOIecCCOB: oOOMeHa BemecTB (Merabonusm), HHPOpMAIMH U
MpEeBpaIICHUs] SHEPTHH, OPOKEHHS, aBTOTPO(PHOTO0 M reTepoTpoPHOTO THUIIOB MHUTAHMS,
doTrocuHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TaMeToreHes3a, SMOpHOTreHe3a,
MOCTAMOPHUOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, HHAUBUAYAIBHOTO Pa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aMMOACUCTBHUS T€HOB, FeTEPO3NCa; ACUCTBUI HMCKYCCTBEHHOTO OTOOpA,
CTaOMITM3MPYIOIIEro, JOBWXKYIIErO0 U  pa3phIBAIOIIET0  E€CTECTBEHHOIO  OTOODA;
QJIJIOTIATPUYECKOT0 U CHMITATPUYECKOTO BUI000pPA30BAHUS; BIUSHUS JBIKYIIUX CHII
ABOJIIOLIMM Ha TeHO(MOHJ MOMyJSIUKA;, HPHUCIOCOOICHHOCTH OpPraHU3MOB K cCpele
oOuTaHus, YepepoBaHMs HANpaBJICHUH 3BOJIOIMU; KPYrOBOpPOTa BEIIECTB U IOTOKA
SHEPTUH B SKOCUCTEMAX;

- npuoOpecTd ONBIT MPUMEHEHHs OCHOBHBIX METOAOB HAy4YHOTO MO3HAHUS,
UCIIOJIb3YEMBIX B OMOJIOTUH: HAONIOJCHUS M ONMUCAHUS KHUBBIX CHUCTEM, MPOIECCOB U
SIBIICHUH; OpraHu3alid W TMPOBEACHUS OHUOIOTUYECKOTO SKCIIEPHUMEHTA, BBIIBUKCHUS
TUIOTE3, BBISIBIATH 3aBHCHUMOCTH MEXIY HCCIEIyeMbIMU BEIUYUHAMH, OOBACHATH
MOJTyYEHHBIE PE3yNbTaThl U (OPMYIHUPOBATH BBIBOABI C HCIIONH30BAHHEM HAyYHBIX
MOHATHI, TEOPUI U 3aKOHOB;

- copMHUpOBaTH YMEHHUS BBIJCIATH CYIIECTBEHHBIC TPU3HAKH BHPYCOB, KIETOK
IIPOKAPUOT M 3YKAPHOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, BHUJIOB,
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OMOTeoIeHO30B M JKOCHUCTEM; OCOOCHHOCTH TMPOILIECCOB OOMEHa BEIIECTB U
NpeBpalleHusi SHEPTUM B KJIETKe, (POTOCHHTE3a, IUIACTHYECKOTO M JIHEPreTHYECKOTO
oOMeHa, XeMOCHHTE3a, MHUT03a, Meii03a, OIUIOJOTBOPEHUS, PA3BUTHUS U Pa3MHOKCHHSI,
WHIUBUIyaIbHOTO DPa3BUTHsI oOpraHu3Mma (OHTOreHe3a), OOpbObI 3a CyIIECTBOBAHUE,
€CTECTBEHHOTO 0OTOOpa, BHI000PAa30BaHMSI, MPUCIIOCOOIIEHHOCTH OPTaHHU3MOB K Cpejie
oOWTaHWs, BIUSHHUS KOMIIOHCHTOB JKOCHCTEM, AaHTPOINOTCHHBIX WM3MECHECHUH B
HKOCHCTEMax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB M MPEBpAILEHUE JHEPTUU B
ounocdepe;

- chopMHpPOBaTH yMEHHS TPUMEHATh MOJYYCHHbIC 3HAHHWS JJS  OOBSICHEHUS
OMOJIOTUYECKUX TIPOLIECCOB W SIBIICHWH, Ui MPHHATHS TPAKTUYECKUX PpEIICHUH B
MOBCEHEBHON JKM3HM C IIeNbl0 oOecreyeHus Oe30MacHOCTH CBOEro 37I0POBbS U
3I0POBbSI  OKPYIKAIOIIUX JIFOJIEH, COONIOACHUS 3I0pOBOrO o00pa3a KH3HH, HOPM
IPaMOTHOTO TIOBE/ICHUS B OKPYIKAIOIIECH MPUPOTHON cpelie; MOHMMaHue He00X0IUMMOCTH
WCIIOIB30BAHUS  JIOCTMDKCHUH COBPEMEHHOW OHOJIOTMM ¥ OMOTEXHOJOTHHA IS
paIOHATBHOTO MPHUPOJIOTONB30BAHUS; YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE
apryMEHTBI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U CHMBOJIUKY JUTSI TOKA3aTeIbCTBa POJICTBA
OpPraHMU3MOB Pa3HBIX CHCTEMATHYECKHX TPYII; B3aMMOCBSI3UM OPraHU3MOB U CPE.IbI
oOWTaHMs; €IUHCTBA YEIOBEUECKHX pac; HEOOXOIUMOCTH 30pOBOTO 00pasza >KH3HH,
COXpaHEHHUs pa3HOOOpa3usi BHUAOB M DKOCHUCTEM, KaK YCJOBHS COCYIIIECTBOBaHUS
MIPUPOBI M YEIIOBEUECTBA;

- c(hopMHUpPOBATh YMEHUS PEIIaTh OUOJOTHYECKUE 3aa4YH, COCTABIIATh TeHOTUITHUCCKUE
CXEMBI CKpEIIMBAaHUS Ui pa3HBIX THIIOB HACIEJAOBaHHS TPU3HAKOB y OPraHU3MOB,
COCTaBIISITh CXEMBI TEPEHOCA BEIIECTB M HHEPrUM B HKOCHUCTEMax (ILIEMU MHTAHUS,
MUIIEBbIC CETH), BBIABIATH MPHUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY HCCIETyEeMbIMUA
OMOJIOTUYECKUMHU O0OBEKTaMH, MPOLIECCAMH U SBJICHUSMHU; JeIaTh BBIBOJBI U MPOTHO3BI
Ha OCHOBaHHH TMOJTyYSHHBIX PE3yJIbTaTOB;

- chopMupoBaTh yMEHHS KPUTHYECKH OIICHHBATh HWH(OPMAILHIO OHOJIOTHYECKOTO
COJICpKAaHMS, BKJIIOYAIONIYIO IICEBIOHAYYHBIC 3HAaHUS W3 PAa3IMYHBIX HCTOYHHKOB
(cpeactBa MaccoBOM uHpOpMaLuH, HAy4YHO-IIOMYJISIPHbIE MaTepuabl);
WHTEPIPETHPOBATh JTHUYECKHUE aCHEeKThl COBPEMEHHBIX HCCIICIOBAaHUNH B OWOJIOTHH,
MeIUIHe, OMOTEXHOJIOTHH; pPAacCMaTPUBATh IJIOOAJIBHBIE HKOJOTHYECKUE IMPOOJIEMBbI
COBPEMEHHOCTH, (HOPMHUPOBATH MO OTHOLICHHIO K HUM COOCTBEHHYIO TO3HIINIO, YMEHHE
OIICHUBATh STUYECKHUE ACTIEKTHI COBPEMEHHBIX UCCIICIOBAHHIA B 00JIACTH OMOTEXHOJIOTHH
UM TCHETHYECKUX TEXHOJOTWH (KIOHUPOBAHHME, WCKYCCTBEHHOE OILIOJOTBOPEHHE,
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HaNpaBJICHHOE U3MEHEHNE TeHOMA U CO3/[aHHe TPAHCTEHHBIX OPTaHU3MOB);

- cOpMHUpPOBATh YMEHHUS CO3aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHNUS Ha
OCHOBE OwWONOrMYecKOi HH(OpPMAIMK M3 HECKOJIbKUX HCTOYHHKOB, TI'PAaMOTHO
WCIIOJIH30BATh MOHSATUHHBIN anmapat OHOJIOTHH;

- YMeTh BBIIBUTATh THUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIUpys IeTh WCCIEeNOBAHUS, aHATM3UPOBATh IONyYEHHBIE Pe3yIbTaThl M AEIaTh
BBIBOJIBI;

- IPUHUMATh y4acTHE B HAyYHO-HCCIIEJOBATEIBCKONW paboTe Mo OMOIOTHH, SKOJIOTHH U
MeIWIMHe, TPOBOAMMON Ha 0a3ze IIKOJbHBIX HAay4yHBIX OOHIECTB M IMyOJIMYHO
NPE/ICTaBIATh MOJTYYEHHBIE pPE3YIbTaTbl HAa YYEHHUECKHX KOH(PEPEHIHUSIX Pa3HOTO
YpOBHS,

B 00nacTy IEeHHOCTH HAyYHOTO MO3HAHUS:

- cOpPMUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YpPOBHIO DPa3BUTUS HAyKH M OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOTO Ha JTIaJIoTe KyJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIETYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOW M YHUTATEIbCKOW KYJIBTYPHI
KaK CpEJICTBA B3aUMOJICHCTBUS MEXKIY JIOJbMU WU TIO3HAHUS
MUDA;

- OCO3HAHHWE IIEHHOCTH HAyYHOH JEATEeIhbHOCTH, TOTOBHOCTH
OCYIIECTBIIATH IPOEKTHYIO u UCCJIEIOBATENBCKYIO
JEeSTEIIbHOCTh MHIUBUYaIbHO U B TPYIIIIE;

OBnaneHre YHUBEPCAIBbHBIMH Y4E€OHBIMU IO3HABATEIbHBIMU
JCUCTBUSAMMU:

B) pabora ¢ uHpOpMaIUei:

- BJIQJICTh HaBBIKAMH TMOJyYeHUsT HHPOPMAIMH U3 UCTOYHUKOB
pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIATH IOUCK,
aHAJIN3, CUCTEMATH3AIMI0 W WHTEPIPETANI0 HHPOpMAIIH
pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

- co37aBaTh TEKCTHl B pasUYHBIX (opMarax ¢ yd4eToM
Ha3HayeHUss MHGOpMalMU U IEJIEBOM ayAUTOPUU, BBHIOUpAS
ONTUMATBEHYIO (POPMY TIPEIICTABICHHS U BU3YaTH3aIUH;

- OILICHHMBAThH JIOCTOBEPHOCTh, JETUTUMHOCTh MH(OpPMAIINH, €€

- copMupOoBaTh yMEHHUS KPUTHYECKU OLEHMBATh MH(MOpPMAIHMIO OHOIOrHYECKOro
COJepKaHUsA, BKIIOYAIOIIYIO IICEBJAOHAyYHBIC 3HAHUSA M3 PA3JIUMYHBIX HMCTOYHUKOB
(cpencTBa MaccoBOM uHpOpMaLuy, HAY4YHO-IIOIYJISIPHBIC MaTepHabl);
MHTEPIPETUPOBATh ITHUUYECKHE AaCIEKThl COBPEMEHHBIX HCCJIEIOBAaHUII B OMOJIOIHH,
MeIUIUHE, OMOTEXHOJIOTUH;

- WHTEPHPETHPOBATh ATHYECKHE ACHEKTHl COBPEMEHHBIX HCCIICOBAaHUI B OHOJIOTHH,
MeIUIUHe, OMOTEXHOJIOTMH; pPacCMaTpUBATh INI0OAJIbHBIE HIKOJOTHYECKUE IMPOOIJIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH 1O OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIUI0, YMEHUE
OLIEHUBATh 3TUYECKUE aCIIEKThl COBPEMEHHBIX UCCIIEOBAaHUM B 001aCTH OMOTEXHOIOIMU
U TEHETHMYECKUX TEXHOJOIMil (KJIOHHMpPOBAaHME, MCKYCCTBEHHOE OIUIOJI0TBOPEHUE,
HalpaBIEHHOE U3MEHEHNE T€HOMA U CO3[aHNe TPAHCTEHHBIX OPraHU3MOB);

- chopMHUpPOBaTh YMEHUS CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIC U YCTHBIE COOOIICHHS Ha
OCHOBE OMOJIOTMYECKOM MH(OpPMaUM M3 HECKOJIbKUX HCTOYHHMKOB, I'PAaMOTHO
UCTIOJIb30BaTh MOHATHWHBIN anmapat OHOJIOTUU




COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-3TUYECKUM HOPMaM;
- UCTIOJIb30BaTh cpexncTsa WH(POPMAIIMOHHBIX "
KOMMYHHKAITMOHHBIX TEXHOJOTUH B PEIICHHMH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX M  OpraHW3allMOHHBIX  3aJa4  C
co0JIr0IcHEM TpeGoBaHUI IPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THUTHEHBI, PecypcocOepekeHHs, TPAaBOBBIX W
TUYECKUX HOPM, HOPM HH(POPMALIMOHHOM O€30MacHOCTH;

- BJIaJIETh HABBIKAMH PACIIO3HABAHUS W 3aIIUTHI HHPOPMAIIUH,
nHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH

- TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOATEIBHOCTH U
CaMOOIIPEJEIIEHHUIO;

-OBJIAJICHUE HaBbIKAMU y4eOHO-HCCIIeI0BATEIbCKOM,
MIPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

OBjaiecHHe  YHMBEPCAJbHBIMM  KOMMYHHMKATHBHBIMH
JAefiCTBUAMMU:

0) coBMecTHasi 1eATEJIbHOCTD:

- IIOHMMAaTh ¥ MHCIOJb30BATh IPEUMYIIECTBA KOMAaHIHOU U
UHJIMBUAYAJIbHOW PabOTHI;

- IIPUHUMATH LENH COBMECTHOM JESATECIIbHOCTH,
OpraHM30BBIBATE W KOOPIMHUPOBAaTb [JEHUCTBUSA IO €€
JOCTHKEHMIO: COCTAaBJIATH ILJIaH ACHUCTBUM, PaCIPEIeaTh POIU
C Y4YyeTOM MHEHHMH YYaCTHMKOB OOCYKXIaThb pe3yJbTAThI
COBMECTHOH paboThI;

- KOOpDAMHUPOBaTb U BBIIOJHATH pPAOOTy B  YCIOBHAX
peanabHOro, BUPTYaJILHOI'O u KOMOMHHMPOBaHHOIO
B3aMMOJCHCTBHYS;

- OCYUIECCTBIJIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B

Pa3IMYHbIX CUTYyalLIMSIX, MPOSIBIIATH TBOPYECTBO Hu
BOOOpakeHUe, ObITh HHUITUATUBHBIM

OsBjaagenue YHUBEPCAJIbHBIMHA peryJasiTHBHBIMM
e CTBUSIMM:

I') NPUHATHE ce0sl U IPYTUX JIIOdeil:
- I[PUHUMATb MOTHUBBI W ApPrymMCeHTHI APYTHUX JIIOI[CI71
aHaJIM3€e PE3YJIbTATOB JIEATEIbHOCTH;

pu

- chopMHpOBaTH YMEHUS CO3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC U YCTHBIC COOOIICHHUS Ha
OCHOBE OHOJIOTMYECKOW WHGPOPMAIMU U3 HECKOJbKHX HCTOYHUKOB, TI'PAMOTHO
MCII0JIb30BaTh MOHATUHHBIN armapar OuoJIOTHY;

- yYMETh BBIIBHTaTh THUIOTE3bl, MPOBEPATh HMX IKCHEPUMEHTAIBHBIMU CPEIACTBAMH,
dbopMyIIIpys LIedb MCCICAOBAaHUSA, aHAIM3UPOBATh IMOJYYCHHBIC PE3yJIbTAaThl M JEJIaTh
BBIBOJEI;

- IPUHUMATh y4acTHE B HAYYHO-UCCIICOBATEILCKON paboTe MO OMOJIOTHH, SKOJIOTHH U
MEIWIIMHE, TPOBOJAMMON Ha 0a3e WIKOJBHBIX HAYYHBIX OOMIECTB U IyOJIUIHO
MPEJCTaBIATh TOJYYCHHBIC PE3yJIbTaThl HAa YYCHHUYCCKHUX KOHQPEPEHIHSX Pa3HOro
YpOBHS




- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH Ha OIINOKHY;
- pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro
4eJI0oBeKa

B 00J1acTH 3K0JIOTHY€CKOIr0 BOCIIUTAHHSA:

- c(hopMUpPOBAHHOCTH SKOJIOTUYECKON KYyJIbTYpPbI, IOHUMaHUE
BJIMSIHUS COLMAJIBHO-2KOHOMHUYECKHUX IIPOLECCOB HA COCTOSTHUE
OPUPOAHON M COLMAIBHOM Cpeibl, OCO3HAHUE TJI00AIBHOTO
XapakTepa 3KOJI0rMYeCKUX Ipo0ieM;

- IUIAHMPOBAHHUE U OCYLIECCTBICHUE ACUCTBUN B OKpYyXKarolen
Cpelle Ha OCHOBE 3HaHMsS LeJed YCTOMYMBOTIO Ppa3BUTHS
YEJI0BEYECTBA;
AKTUBHOE  HENPUATUE
OKpYKarolleu cpele;

- YMEHHUE IPOrHO3UpOBaTh HEOJIArONPHUITHBIE SKOJOIMUYECKUE
NOCJIEACTBUS MPEANPUHUMAEMBIX ACUCTBUN, NPENOTBpaLIaTh
ux;

- paclMpeHHe
HaIPaBJIECHHOCTH;
- OBIIQJICHUE HABBIKAMHU YYCOHO-HCCIIECIOBATEIHCKOM, MPOCKTHOW U
COI_[I/IaJ'H:HOf/i ACATCIIBbHOCTHU

JNEUCTBUMA,  TPUHOCAIIUX  Bpen

OIIbITa JACATCIIBHOCTH 9KOJIOTMYCCKOM

- BJIaJIeTh CHCTEMOM 3HaHUH 00 OCHOBHBIX METOJaX HayYHOT'O IMO3HAHUS, UCTIOJIB3YEMBIX
B OHMOJIOTMYECKHX HCCIENIOBAaHUAX JKUBBIX OOBEKTOB U OKOCHUCTEM (OMHCAHHE,
U3MEpEeHNE, MpOBEJCHUE HAONIONCHMH); CIOCOO0aMH  BBIABICHUS W OLCHKH
AHTPOIIOTCHHBIX U3MEHEHUH B IPUPOJIE;

- YMETh BBISBIATH OTJIMYUTEIbHBIC MPU3HAKU JKHUBBIX CHCTEM, B TOM YHCJE TpHOOB,
pacTeHui, )KUBOTHBIX M YeJOBEKa; MPUCHOCOOJIEHHOCTh BHJIOB K Cpele OOWUTaHWHS,
aOMOTHYECKHX M OMOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aHMOCBS3€H OPraHM3MOB B
cooOriecTBax, aHTPOIIOTEHHBIX U3MEHEHUH B 3KOCHCTEMaX CBOECH MECTHOCTH;

- YMEThb BBIIENATh CYIIECTBEHHBIC MPU3HAKK OMOJOTMYECKHX IIPOLECCOB: OOMEHa
BemiecTB  (Merabonm3M), uWHGOpPMAIMM W TPEBPAIICHUS HSHEPIUH, OpOKEHHUS,
aBTOTPO(HOTO M TETePOTPO(GHOro THIOB NHTAHHA, (POTOCHHTE3a W XEMOCHHTE3a,
MHUTO3a, Mei03a, TaMeToreHe3a, SMOpPHUOTEHEe3a, IMMOCTIMOPHUOHATIHLHOTO pPa3BUTHSI,
Pa3MHOKCHHUS, MHANBUAYAJIFHOTO Pa3BUTHs OpTraHU3Ma (OHTOTEHE3a), B3aMMOJICHCTBUS
IEHOB, TeTepo3uca; JCWCTBUI HCKYCCTBEHHOTO OTOOpa, CTaOWMIM3HPYIOLIETO,
JBIDKYIIETO ¥ pa3pbIBAIOLIETO E€CTECTBEHHOro OTOOpa; ayuIONaTPHYECKOro |
CHMITaTPUYECKOTO BUI000pa30BaHus; BIMSIHUS JBIKYIIUX CHJI ABOJIOIMH HA TeHO(DOHT
HNOMYJISIIUY;, TPUCIIOCOONIEHHOCTH OpPraHUu3MOB K cpelae OOWTaHMs, 4YepelOBaHMS
HaNpaBJICHUH SBOJIIOLIMHU; KPYTOBOPOTA BEIIECTB U MIOTOKA YHEPIUU B 3KOCHUCTEMAX




2. CTpyKTYypa M copep:xaHue 001eo00pa3oBaTeJIbHOH IUCIIMIIIMHBI

2.1. O0beM JUCUUILIMHBI U BUABI Y4eOHO# padoThl

dopma o0yueHHs

Bunx paGotsr Ounas

CemecTtp n3yueHns

1, 2 cem.

Kon-Bo yacoB

OO61mast TpyA0€MKOCTh JUCIHUIUIHNHBI TI0 y4eOHOMY TIIaHY 134
Konraktnas paboTa, B TOM YucIIe: 126
Jlekuun 34

[IpakTrueckue 3aHATHS 46

JlaGopaTopHbie 3aHATHS 46

CamocrosiTenpHast paboTa CTyIeHTa 8

HOI[FOTOBKEI K OK3aMCHY 1 3a4€Ty

[IpomerxyTouHast aTTecTalysi, B TOM YUCIIE:

DK3aMeH 2 ceMmecTp
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2.2. TemaTu4eCKHMH IJIAH U COEPKAHNE AUCHUTIIHHBI

Dopmupyem
HaumenoBanue Conep:xanue y4eOHOro MatepuaJia (OCHOBHOE U MPO(eCcCHOHAIBLHO-OPHMEHTHPOBAHHOE), O0bem
ble
pa3aesioB M TeM JIa00paTOpHbIE U NPAKTHYECKHUE 3AaHATHS, NIPUKJIAJTHON MOAY./Ib (IPU HAJIMYUH) 4acos
KOMIIeTeHII UM
1 2 3 4

Pa3nea 1. Kinerka — cTpyKTypHO-QYHKIHMOHAJIbHAS ¢IMHUIIA }KMBOT0 38
Tema 1.1. OcHoBHoOE coepxxaHue 4
buoJsiorus kak Teoperuueckoe o0yueHue: 2
Hayka. O6uiast Bbuonorus xak Hayka. CBsi3b OMOJIOTHH ¢ APYTUMH HayKaMu: OMOXUMUs, OMo(pu3nKa, ONOHUKA,
XapaKTepHCTHKA redoreorpadus u ap. Ponb u MecTo Ouosoru B JOPMUPOBAHUU COBPEMEHHON HAYYHOUM KapTUHBI MUpA.

3HavyeHre OMOJIOTHYECKUX 3HaHUI. MeTOIbI IMTOJIOTHH: MUKPOCKOIIHS, XpoMaTorpadusi, a1ekTpodopes,
KM3HH METO]I MEUYEHBIX aTOMOB, nuddepenmanbHoe eHTpuyrupoBanme, KylibTypa KieTok. PasHooOpasue

6uocucrem. Opranuszanys OMOJIOTUIECKUX CUCTEM. Y POBHH OpraHU3alUuU OMOCUCTEM: MOJIEKYJISIPHO-

TE€HETUYECKUN, OPTaHOMIHO-KJIETOUHbIN, OpraHU3MEHHBIN, TOMYJIALIMOHHO-BUIOBOM, SKOCHCTEMHBIN

(buoreoneHoTHUecKuit), bnocdepusiii. Hayku, nzydatomnie 6ronorndeckre 00bEKTH Ha Pa3HbIX YPOBHAX

opranuzanuu ku3Hu. O01as XxapakTepucTrKa )KU3HU, CBOMCTBA ®KUBBIX cucTeM. [Iporiecchl, mpoucxoasiine

B Onocucremax

IMpakTHyeckue 3aHATHS: 2

Hctopus 6uonoruu. 3HaueHUE UTOJIIOTUH ISl pa3BUTHsI OMOJIOTUU U TIO3HAHUS TPUPOJIBL.
Tema 1.2. OcHoBHoOE coepxxaHue 8
buosornueckn Teoperuueckoe o0yueHue: 2
BAKHbIC XuMuueckuit coctaB KieTku. Heoprannueckue BemecTBa KJIETKH, UX OMOIOrHYecKas poJb.
XHMHYECKHe Opranundeckue BelecTBa KieTku. bruonorndeckue nonumepsl. benku. CTpykTypa U GyHKIHH OEITKOBON

MoJIeKyJbl. DepMEeHTHI, MPUHIUIT UX ACHCTBH. YTIeBobl. bronornyeckue GyHKIMN yTI€BOIOB.
COCTMHCHUS Jlunuaer. OOt an crpoenus. I 'uapodunbHO-ruapodoOHBIe cBOicTBa. Kitaccudukanus JIUIHUI0B.

Buonornueckue pynkuuu mununoB. AT®. Ctpoerne mosnexyiasl AT®. buonornyeckue pynkumun ATD
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JlaGopaTopHble 3aHATHUSA:

JlaboparopHnas pabdota “Omnpenencuue puramuaa C B POIyKTaxX MUTAHUS
[ToAroToBKa BapHAHTOB OIBITA, HAOJIFOICHHE 32 KAYECTBCHHBIMHU PEAKIIMAMH, 3a0JIHEHHE pabouei TabIuIbl,
UHTEPIIPEeTAINs HA0II0IaeMbIX SBJICHHUH, (DOPMYITHpPOBAaHUE BHIBOJIOB

JlabopaTtopHas padota «['mapodpunbHO-ruAPOHOOHBIE CBOWCTBA JIUIIHIOB
[ToarotoBka BapuaHTOB OMbITA, HAOIIOACHHE U3MEHEHUS PACTBOPUMOCTH JIUIUOB, 3all0JIHEHHE padoueit
TaOJIMIBI, UHTEPIIPETALUs HA0JII01aeMbIX SIBJICHUH, (hOpMYyIHpOBaHHE BHIBO/IOB

Pemenne 3a1a4 Ha OIIpCACIICHUC 66J'IKOB, KHPOB, YIJI€BOAOB

Tema 1.3.
CrpykTypHO-
(pyHkuuoOHAIBHASA
OpraHu3anus
KJICTOK.
CrpykTypHO-
(pyHKIHMOHAJIBHBI
e pakropbl
HACJIE/ICTBEHHOCT

U

OcHoBHOE conep:kaHne

14

TeopeTuueckoe odyueHue:

Knerounas reopus (T. llIBann, M. [lIneinen, P. Bupxos). OCHOBHBIE MOI0KEHUS COBPEMEHHOMN KJIETOYHON
Teopuu. THUIIBI KJIETOK: AyKapuoTHUYeCcKas U Ipokapuotudeckas. CTpoeHre NPOKapUOTHUECKON KIETKH.
OcoOeHHOCTH CTPOCHHS TeTepOoTPO(HON U aBTOTPO(HON MPOKAPHOTHYECKHUX KIIeTOK. CTpoeHHE
TUIa3MaTHYeCcKOi MeMOpaHbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYecKyto MeMOpaHy: MacCUBHBIN U
AKTHBHBIN. DHIOINUTO3: MMHOLIUTO3, (haroruTo3. Ik30muTo3. O6010YKa UK KIIeTouHas cTeHKa. CTpyKTypa
U (QYHKIUH KJIETOYHON CTEHKH pacTeHUH, rpuOoB.

Ctpoenue xpoMocoM. XpOMOCOMHBII HA00p KIJIETOK, FTOMOJIOTMYHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI,
rarmIouaHbIN 1 aurIouanbii Habop. Hyknennossie kucnotsl. JIHK u PHK. Ctpoenne HyKIeHHOBBIX
kucnoT. Hykneoruasl. Kommiementapusie a3otuctsie ocHoBaHus. [IpaBuio Yapradda. Ctpykrypa JJHK —
nBoiiHas crimpaib. MectoHaxoxaenue u ononorndeckue ¢pynkuuu JHK. JITHK-s3xcneptusza. Bunst PHK.
®yukiuu PHK B knnetke. Matpuunsbiii cunre3 JIHK — perukanus. [Tpunuuns! permukanuu JJHK.
Mexanusm perukanuu JJHK. Penaparus JIHK (nopennekarruBHasi, moctperuiekaTuBHas ). Peakiuu
MaTpUYHOTrO cUHTE3a. [[puHIUI KOMITJIEMEHTAPHOCTH B peakusax MatpudHoro cuuresa. JJHK u rens.
I'enernueckuii kox, ero cBoiictea. Tpanckpunius — matpuunblid cuaTe3 PHK. Tpancusiius u e€ stamnsl.
VYcnosus 6mocunTesa 6enka. Ctpoenne T-PHK u xogupoBanne amuHOKUCTOT. Posth ppubocoM B OMOCHHTE3E
Oenka

IIpakTyeckune 3aHATHSA:

[urorumazma. [{uto3omb. Llutockener. OqHOMeMOpaHHBIE OPTaHOMIBI KJIETKU: SHOTUIa3MaTHIECKast CETh
(OIIC), anmapar I'onbaxu, TU30COMBI, IEPOKCUCOMBI, BAaKyOJIH PACTUTENBHBIX KIETOK. CTpoeHue 1
GYHKIIMM OJHOMEMOpaHHbIX OpraHouaoB KieTku. Kierounslii cok. Typrop.
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[TosryaBTOHOMHBIE OpraHOWbI KJIETKU: MUTOXOHIPHUHU, TUNIACTUBL: XJIOPOIUIACTHI, XPOMOILIACTHI,
JIeUKOIUIAaCThl, UX CTpOEHHE U PYHKUUU. S nepHblil annapaT KJIETKH, CTPOCHUE U (PYHKIIUH.
HememOpaHHBIE OpraHONIBI KJIETKH: PHOOCOMBI, MUKPOTPYOOUKH, KJIETOUHBINA HEeHTp. OpraHouabl
JIBIDKEHUSI: pECHUYKU M KTYTUKH. CTpoeHue U PyHKIIMH HeMeMOPaHHBIX OPraHOUI0B KIETKU

Pemenne 3aa4 Ha ONpeCACIICHHUE MOCIICA0BATCIbHOCTH HYKJICOTHIOB.

Pemenue 3a1a4y Ha onpe/ieieHe TOCIIEI0BATEIHHOCTH AMHHOKHCIIOT B MOJIEKYJIe OelKa.
Pemenue 3a1ay Ha onpeeneHre nocae10BaTeIbHOCTH AMUHOKUCIIOT B MOJIEKyJie Oellka B ciydyae
VM3MEHEHMS MTOCIeA0BaTEeNbHOCTH HYKIeoTua0B JIHK

JlabopaTopHbIe 3aHATHSA:

CpaBHUTENbHASA XapaKTEPUCTHKA KIETOK SYKapUOT (PacTUTEIbHOMU, >)KUBOTHOM, TPUOHOMN).

Bakrepun. Obmas xapakTepucTuKa.

Tema 1.4.
Hexkaerounnie

(¢opmbI KHU3HU

OcHoBHOe conep:kanue

IIpakTyeckue 3aHATHSA:

Bupycol — HekeTouHble (OpMBI )KU3HU U 00IHUraTHbe mapa3utbl. CTpOEHHE MPOCTHIX U CII0KHBIX BUPYCOB,
peTpoBupycoB, bakrepuodaros. XKuzuennsrit ukn JJHK-conepskammux Bupyco, PHK-conepxkamnmx
BUpYyCOB, OakTepuodaros. BUY, renatut yenoseka. [lonsarue mramm. Bupycel u 6akTepuun: CX0/ICTBa U
paznuuus

JlaGopaTopHble 3aHATHSA:

BupycHble u OakTepranbHbie 3a00sieBanns. OOIIye MPUHITAIBI UCIIOJB30BaHMUS JICKApPCTBEHHBIX BEIICCTB.
OCOO0CHHOCTH MPUMEHEHHSI aHTHOMOTHKOB.

Tema 1.5.
O0MeH BeliecTs "
npeBpalieHue

JHEPIUM B KJIETKE

OcHoBHOe coiep:KaHue

Teopernueckoe o0yueHue:
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ACCUMUIISITIVS ¥ TUCCUMIIISIINS — IBE CTOPOHBI MeTaboiu3Ma. THItbl oOOMeHa BEIIeCTB: aBTOTPOPHBINA U
reTepoTpoHbIN, a3pOOHBIN U aHA3POOHKIN. DHepreTuyeckoe obecrneueHune kietku: npespamenue ATD B
0OMEHHBIX IpoIeccax.

[TepBUYHBII CHHTE3 OpraHMYECKHUX BEIIeCcTB B kieTke. [Inactudeckuii oOMeH. @oToCcHHTE3. XeMOCHUHTES.
AHa’pOOHBIN SHEPreTHYECKNit 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkeHue, aBTOTpOGHBIN
reTepoTpo(HBIN TUM NMUTAHUS. AHAIPOOHBIE MUKPOOPTaHU3MBI KaK 00BEKThl OMOTEXHOIOTHUH. DTarbl
HHEPreTUYECKOro ooMeHa.

JlabopaTopHbIe 3aHATHS:

CDepMeHTaTI/IBHHﬁ XapaKkTep peaKI_II/Iﬁ KJIETOYHOI0 METa0oIM3Ma

I'mukonus. buosoruueckoe OKHUCJICHHUC, NI KICTOYHOC ObIXaHUEC

Tema 1.6.
Ku3zHeHHbBIH
IUKJ KJIEeTKH.

Mmuto3. Meiio3

OcHoBHOe conep:kaHne

IIpakTHyeckue 3aHATHA:

KneTounslii iuki, ero nepuosl u peryisnus. [lepuonst uatepdasbl ux ocobennoctu. Auddepenunanus
KJIETKH M apecT KJIETOYHOTo ukia. Jlenenue kinetku — Mmuto3. CTaauu MUTO3a U TIPOUCXOISAIINE MTPOIIECCHI.
Kapuokunes u nutokunes. Meiio3 — pe1yKIMoOHHOE AeneHue kinetku. Ctaguu meno3a. Meio3 — ocHOBa
1ooBoro pa3mHoxkenus. [loegenne xpomocom B Meiio3ze. Kpoccunrosep. buonornueckoe 3HaueHue
MuTo3a. bronornueckuii cMbicn Meiio3a. DddexTsl Melio3a. Meio3 B )KU3HEHHOM LIUKJIE OPraHU3MOB

Pasnen 2. Ctpoenue u GpyHKUMH OPraHu3mMa

Tema 2.1.
Crtpoenue

Opranm3mMa

OcHOBHOE COoIECPKaAaHUEC

HpaKanecKne 3aHATHA:

OpnHokseTouHble opranu3Mel. KonoHuanbHble Oprann3Mbl. MHOTOKIIETOYHBIE OpraHU3MBbl. B3anMocBsa3b
yacTe MHOTOKJIETOYHOro opranu3ma. @ynkius. Opraibl ¥ CHCTEMbI OPraHOB. AMIapaThl OPraHoOB.
I'omeocTa3 oprauusMa U ero nojAepKaHue B IMPOLIECCE JKUZHEACATEIbHOCTH.

DyHKIMOHATbHAS CUCTEMA OpraHoB. TkaHu pacTeHnil. TkaHM )KMBOTHBIX U YyesloBeKa. OpraHbl paCTEHUM.
OpI‘aHBI 1 CUCTEMBI OPraHOB JKUBOTHBIX U YCJIOBCKA. 3HaueHne OIIOPbI, ABUKCHUS, TUTAHUSA, JbIXaHUA,
TPaHCIIOPTa BEUIECTB, BbLACIEHUS, 3aIIUThI. 3HAUCHUE MPOSIBICHUSI Pa3IPaKUMOCTHU U PETYJIISIUU
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JlabopaTopHble 3aHATHS:

Teopus kIoHANBHO-CeNEeKTUBHOTO MMyHHUTeTa I1. Dpnuxa, .M. Meunnkosa. MHpekunonnble
3a0os1eBaHus M dnuaeMus. BaxkHeime snuieMun B MCTOPUHM YesoBedecTBa. BakiuHanus kak
npodrIakTHKa MHPEKIMOHHBIX 3a00ICBaHU.

Tema 2.2. Conep:xxanue
DopMbI Teoperuyeckoe o0yueHue:
Pa3MHOKeHHS ®opMbl pa3MHOKEHUs1 Opranu3MoB. becronoe 1 nonoBoe pazMHokeHHe. Bupl 6ecrnonoro pa3MHOKEHUS:
ODIAHIEMOB IIPOCTOE JEJIEHUE HA/IBOE, [IOYKOBAaHUE, PAa3MHOKEHUE CIIOPAaMU, BETETATUBHOE Pa3MHOKEHUE,
P dbparmenTanus, KioHupoBaHue. [1osoBoe pazMHOXKEHUE.
Tema 2.3. OcHoBHoOe conepxxaHue
OnTorene3 IIpakTHYecKue 3aHATHS:

AKUBOTHBIX H

["amerorenes y kuBoTHBIX. CriepMaToreHes u oorenes. CTpoeHue MojoBbIX KiIeToK. OIIOA0TBOpEHUE U
AMOPUOHATILHOE Pa3BUTHE )KUBOTHBIX. [lapTeHorenes. DMOpuoreHes (Ha nmpumepe Jannernuka). Craauu

YeJ10BeKa
sMOpHoreHesa
Poct u pa3Butue xuBotHbIX. [locTamOpronansHbiil nepuoa. [Ipsmoe u Henpsmoe pazsutue. Pazputue ¢
MeTamopho30M y 6€CII03BOHOYHBIX M MTO3BOHOYHBIX )KMBOTHBIX. CTaJNK MOCTIMOPUOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeKa. [lepnonbl oHTOreHe3a yenoBeka. buonsornueckoe ctapeHue U CMEpTh.
['epoHTONOTNA

Tema 2.4. OcHoBHoOE coepxxaHue

OHTorenes Teoperuueckoe o0yueHue:

pacTeHui I'amerodut u cnopodut. PasmHoxxenue u pa3BuTue Bogopocieid. Pa3sMHokeHne 1 pa3BUTHE CIIOPOBBIX
pacteHui. Pa3MHOKEHHE U pa3BUTHE CEMEHHBIX PACTCHUH.
IIpakTHYecKkue 3aHATHSA:
Pocr. Ileproabl OHTOreHe3a pacTeHUM

Tema 2.5. OcHoOBHOe coiep:KaHue

OcHoBHBIE Teoperuueckoe o0yueHue:

NOHSATHS I'eneTnka kak Hayka O HACJIEACTBEHHOCTH U U3MEHUMBOCTH OpraHu3MoB. OCHOBHBIE T€HETHUECKHUE TOHSTHS

u cuMBOJIbL ['eH. ['enotnn. @eHoTun. AsutenpHble reHbl. AJIbTepHATUBHBIC TPU3HAKU. JIOMUHAHTHBIN U
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FeHEeTUKHU peLecCcuBHBIN PU3HAKU. ['0oMo3uroTa u rerepo3urora. Yucras JuHus.

Tema 2.6. OcHoBHoOe€ coepxxaHue

3akonomepHoctu | Teopernueckoe o0ydenme:

HacJ1e/I0BaHUs 3akoHOMEepHOCTH 00pa3oBaHus ramer. 3akoHbl . Menaens: Monorubpuanoe ckpemuBanue. [IpaBuio
JOMUHHUPOBAHUS. 3aKOH €MHO00pa3Hs IEPBOTO MOKOJICHHS. 3aKOH pacIleIICHHs! TPH3HAKOB.
[{uTonoruyeckue OCHOBHI MOHOTHOPUIHOTO CKpelIMBaHus. | UIoTe3a YNCTOTHI raMeT. 3aKOH HE3aBUCUMOTO
HacJIeJOBaHMsI IPU3HAKOB.
IIpakTH4yeckue 3aHATHA:
Ananmzupytolee ckpemuBanue. Jlurudpunnoe ckpenmBanue. [lonmurubpuaHoe HaclIeJOBaHUE U €T0
3aKOHOMEPHOCTH
JlabopaTopHble 3aHATHS:
Pemenne 3aay Ha onpeeneHre BEpOITHOCTH BOSHUKHOBEHHUS HACIEACTBEHHBIX IPU3HAKOB TP MOHO-, JIH-
NOJUTHOPUIHOM U aHAJHM3UPYIOIIEM CKPEIIMBAHUH, COCTABICHUE TeHOTUITMYECKUX CXEM CKPEIIMBAHUS

Tema 2.7. OcHoBHOE coiep:KkaHue

B3aumopneiicreue | Teopernueckoe o0yueHnue:

reHOB I'enorurn kak nenocTHas cucrema. MHOXECTBEHHOE AeiicTBre reHoB. [literioTponnsa. MHOXECTBEHHBII
ajmenusM. BzaumonelictBue annenbHbIX reHoB. KonomunupoBanue. BzanMonelicTBre HeallielIbHbIX TE€HOB.
Komnniementapaocts. Jnuctas. [lonumepus
JlabopaTopHbIe 3aHATHS:
Pewienue 3a1au Ha onpeieieHUE BEPOSITHOCTA BO3SHUKHOBEHHSI HACIIEICTBEHHBIX PU3HAKOB MPU
pa3IMYHbIX TUIIAX B3aUMOJECHCTBHS I'€HOB, COCTABJIEHUE T€HOTUIIMUYECKHUX CXEM CKPEIlMBaHUS

Tema 2.8. OcHoBHoOeE conepxxanue

CuenieHnoe IIpakTH4yeckue 3aHATHA:

HacJe0BaHHe 3akoHbl T. Moprana. CuenjieHHoe HaclleI0BaHHE F€HOB, HAPYIIEHUE CLETUICHHUs. XPOMOCOMHAs TEOPUs

HpU3HAKOB HaCJIEICTBEHHOCTHU. | eHeTHUecKoe KapTUpOBaHUE XpoMOocoM. Vcronb3oBaHre KpOCCUHIOBEPa 11

COCTAaBJICHUA I'’CHETUYCCKUX KapT XPOMOCOM

JlaGopaTopHbIe 3aHATHS:

Pemienne 3ama4d Ha OIPEACIICHUC BCPOATHOCTHU BOSHUKHOBCHUA HACIICACTBCHHBIX IIPU3HAKOB ITPU
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CHCTINICHHOM HACJICAOBAHWH, COCTABJICHUEC I'CHOTUITMYCCKUX CXCM CKPCIIMBAHUA

Tema 2.9.

T'eneTnka moJsa

OcHoBHOE conep:kaHne

IIpakTHyeckue 3aHATHS:

XPpOMOCOMHBIN MEXAHU3M OMPEIEIICHUS 1oj1a. AyTOCOMBI U MOJOBBIE XpPOMOCOMBI. ['OoMOramMeTHbIN U
reTeporaMeTHBIN noj. ['eHeTnyeckas cTpyKTypa IoJI0BbIX XpoMocoM. HacieoBanue npu3HaKkos,
CLEIUICHHBIX C IIOJIOM

JlaGopaTopHble 3aHATHS:

Pemienne 3ama4d Ha OIMPCACIICHUC BCPOATHOCTU BOSHUKHOBCHUA HACJICACTBCHHBIX TPU3HAKOB, CHCIJICHHBIX C
IMOJIOM, COCTABJICHUEC 'CHOTUITMYCCKHUX CXEM CKpCHIMBAHUIA

Tema 2.10. OcHoBHoOE conepxxaHue

I'eneTnka Teoperuueckoe o0yueHue:

yeJioBeKa Kapuortumn yenoBeka. MeTobl H3yueHUs] TEHETUKU YeJIOBEKa: TeHEeaJOTHUeCKH, OJIM3HEII0BbIH,
[IUTOT€HETHYECKU I, OMOXUMUYECKUH, TOMYJISIIIMOHHO-CTaTHCTHUeCKUi. HacnencTBennbie 3a001eBanus
yesoBeka. ['eHHble 1 XpOoMOCOMHBIE 00J1e3HU YeioBeka. boie3nu ¢ HacneaCTBEeHHOM
IPEPACTIONOKEHHOCTHIO. 3HAUCHNE MEUIIMHCKON F'€HETUKH B PEOTBPAIIECHNUN U JICHEHUH T€HETUYECKUX
3a00JIeBaHUH YeTIOBEeKa
JlabopaTopHble 3aHATHS:
Pemenue 3a1au Ha onpeieneHrne BEpOATHOCTH BOSHUKHOBEHHUS HACJIEICTBEHHBIX IPU3HAKOB, UCIIOJIb3YS
METO/Ibl TEHETUKHU YEJIOBEKA, COCTABIICHHE T€HOTUIIMYECKUX CXeM CKpelrBanus. [IpencraBienne yCcTHbIX
COOOIICHUH C Mpe3eHTaIel 0 HAaCJIeACTBEHHBIX 3a00JICBaHHAX YEIOBEKA

Tema 2.11. OcHoBHOe coiep:KkaHue

3akonomepHoctu | Teopernueckoe o0yueHnue:

U3MEHYUBOCTH B3aumoneiicTBue renotumna u cpeasl npu GopmupoBaHuu GpeHotuna. MIsMeHUnBOCTh MPU3HAKOB.

KauecTBeHHBIE U KOJIMYECTBEHHBIE IIPU3HAKU. BBl U3MEHUYNBOCTH: HACIEACTBEHHAs U HEHACIICICTBEHHAS.
3aKOH rOMOJIOTMYECKUX PSAJI0B B HacaeacTBeHHOHN usmeHunBoctu (H.W. BaBuios).

IIpakTHyeckue 3aHATHSA:

MoaudukaonHas, win GeHOTHUNHYecKast N3MEHYUBOCTb. PoJb cpenibl B MOIM(UKAITMOHHON
n3MeH4nBocTH. Hopma peaknuu npusHaka. BapualimoHHbIN s U BApUALIMOHHAS KpUBas. XapaKTEPUCTUKA
MOJU(PHUKAIIMOHHON U3MEHYMBOCTH
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HaCJ'IGI[CTBeHHaﬂ, WM T€HOTUIINYECKas U3MESHUNBOCTh. KOMOMHAaTHBHAS H3MESHUYHBOCTD.
MYTaHI/IOHHaﬂ HU3MCHYHNBOCTB. BI/I,[[BI MYTaHHﬁI IF'CHHBIC, XPOMOCOMHBIC, TCHOMHBIC. HpI/I‘-II/IHBI
BO3HHUKHOBCHU S MYTaHI/If/'I

JlabopaTopHbIe 3aHATHSA: 2
Pemenne 3aay Ha onpeneneHye TUIa MyTaluy [pU Nepeiade HacleICTBEHHbIX TPU3HAKOB, COCTABIICHUE
TEHOTHUIHYECKUX CXEM CKPEIIMBAHUS
Tema 2.12. OcHoBHoOe conepxxanue 2
Cenexkuust Teoperuueckoe o0yueHue: 2
OPraHu3MoOB Cenekius Kak Hayka. MeToIbI CENIEKITMOHHOM paboThl. ['eTepo3uc u ero npuuuHbl. MckyccTBeHHBINH 0TOOD:
MacCCOBBIN ¥ MHIUBUYaTbHBINA. JTanbl KOMOMHAIIMOHHOM cenekiuu. CopT, mopoaa, ITaMM
ANTOPUTMBI pellieHre 3a/1ay Ha OTNpeJIeICHIEe BO3MOKHOTO BO3HUKHOBEHHS HACJICICTBEHHBIX ITPU3HAKOB 110
CEJIeKLIUH, COCTaBICHUE T€HOTUIINYECKUX CXEM CKpPEIIMBAHUS
Pa3znen 3. Teopusi 3BoJIIOIIMA 14
Tema 3.1. OcHoOBHOe co/iep:KaHue 2
HUcropus Teoperuueckoe o0yueHue: 2
IBOJIIOIIHOHHOT' 0 IIepBrie 3BONMIOIMOHHBIE KOHUENINH. ['pagyanuctuyeckas 3BoonuonHas konuenuus JK.b. Jlamapka.
N JBuxyuiue cuisl sBomonnu. Kpearrionusm u tpanchopmusm. Cucremaruka K. Jlunnes u e€ 3nauenue s
y (bOopMUPOBAHUS UCH IBOJTIOIIHH
[TpenmnochbuIKu BOSHUKHOBEHUS TapBUHU3MA. DBOJIONMS BUIOB B Iipupojie. boprba 3a cymiecTBoBanue.
EctectBenHslit oTOOp. [JuBepreHIus npru3HakoB U BU000pa3oBanrue. OCHOBHBIC ITOJIOKCHHSI
cuHTeTnueckoil Teopuu sBoonuu (CTI). Ponb 3BosIOIIMOHHON Teopun B OpMHUPOBAaHUH HAyIHOM
KapTHUHBI MUPA
Tema 3.2. OcHoBHOe conepxxaHue 2
MuxposBoaonus | Ilpakruueckue 3ansaTus: 2

MUKpO3BOTIONHS U MAaKPO3BOJIIOIUS KaK Talbl ABOJIIOIIMOHHOTO Ipoliecca. [ eHeTnueckre OCHOBBI
HBOJIOIMH. MyTaluu 1 KOMOMHAIIMH KaK 3J€MEHTapHBIN 3BOTIOIMOHHBIN MaTepuail. [lomymsms kak
JJIEMEHTapHasl €AMHULA SBOJIIOLINY.

JBwxymue cuibl ((hakTopsl) 3BOITIONMUA. MyTallMOHHBINA poliecc 1 KOMOMHATUBHASI U3MEHYUBOCTbD.
Murpanms. M3onsius nonynsuuii: reorpadguyeckas (IpocTpaHCTBEHHAs ), OMoJorndecKas
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(penpoayKTHBHas).

EcrecTBenHsblIi 0T00p — Hanpasisionuii pakrop 3Bomonuu. bopsba 3a cyiiecTBoBaHNEe KaK MEXaHU3M
JIeMCTBUS €CTECTBEHHOTO 0TOOpa B MOmyJsinusix. Bun u ero kpurepuu (mpusHaku). BunoodpazoBanue kak
pe3yabTaT MUKPO3BOJIIOLIUN

Tema 3.3.

Maxkpo3Bosouust

OcHoBHOE COIEPKaAHUEC

HpaRanecmle 3aHATHSA:

Makpoaomtonus. @opMbl 1 OCHOBHBIE HanpaBieHus Makpossostounu (A.H. Cesepuos). Ilytu
JOCTH>KEHUs] OMOJIOrMUYECKOro mporpecca: apoMopdos, uanoaganranus, oouas geresepanus. Metoast
U3yUYeHHs] MaKpOIBOIIOIUH. 3aKOH 3apobiieBoro cxoacta (3akon K. bapa). buorenerndeckuii 3akoH (3.
I'exkenpb, @. Mrosutep). O01re 3aKkOHOMEPHOCTH (TIpaBHIIa) YBOJIFOITUN

Tema 3.4.
Bo3HuKHOBEHUE U

PAa3BUTHE ) KU3HU

OcHoBHoOe conep:kaHne

IIpakTHyeckue 3aHATHA::

I'umotessl u TEOpHUU BOSHUKHOBCHUS KU3HU HA 3emie: Kpe€alluOHU3M, CAMOIIPON3BOJIbHOC (CHOHTaHHoe)
3apOKACHUC, CTAHMOHAPHOC COCTOSAHUC, ITAHCIICPMUS, 6uomoa3. Hauano OPFaHquCKOﬁ 9BOJIFOIIMH.

Ha 3emie
[TosiBneHue nepBbIX KIETOK. DBOMIONMSA MeTa0oaM3Ma. DBOMIONHNS EPBhIX Ki1eToK. [IpokaproTs 1
9YKapUuOTEL. Hponcxomz[eHHe MHOT'OKJICTOYHBIX OPraHU3MOB. Bo3HNKHOBEHIE OCHOBHBIX HapCTB 3YKapUuoT.
OCHOBHBIE YEPTHI IBOJIIOLIUU PACTUTENBHOIO MUpa. OCHOBHBIE YEPTHI IBOJIOLUHU )KMBOTHOTO MHpa

Tema 3.5. OcHoBHOE coepxaHue

IIpoucxoxnenne | Teopernuyeckoe o0yueHune:

YyeJI0BeKa — AHTpOI0JIOTHs — HayKa o yesioBeke. CucreMaTH4ecKoe M0JI0KeHUE yenoBeka. CX0ACTBO YEIOBEKA C
AKHUBOTHBIMU. OTJINYMSL YESIOBEKA OT KHUBOTHBIX. [IpAMOX0KI€HNE 1 KOMIUIEKC CBS3aHHBIX C HUM

aHTpOIOreHe3

NpU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra ¥ BTOPOW CUTHAJIbHOU crcTeMbl. COOTHOIIEHHE OMOJIOTHYECKUX U
COLMAIBHBIX (PAKTOPOB B AHTPOIIOT€HE3E

HpaKanecKne 3aHATHA:

OCHOBHBIE CTa UM aHTPOIOTeHe3a. J[puonuTekn — NpeKy YeloBeKa 1 4eI0BeKOOOpa3HbIX 00e3bsH.
IIpoToaHTpon — NIpeAIECTBEHHNK YeJI0BEeKa. ApXaHTpPOIl — IpeBHeNIN yenosek. [laneoantpon — qpeBHUi
yenoBeK. HeoaHTpon — 4esnoBek COBPEMEHHOIO THUIIA. DBOJIOIMS COBPEMEHHOIO YEJIOBEKA.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE Pachl: €BPONEOUAHAS (€Bpa3uiicKas), HErpo-aBCTpaIouIHas
(9KBaTOpHANIbHAs ), MOHTOJIONIHAS (a3MaTCKO-aMepuKaHCKasi). Bpems u MecTo BO3HUKHOBEHUS
4eJI0BEYECKHUX pac. EAMHCTBO 4enoBeuecKux pac
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JlaGopaTtopHble 3aHATHSA:

Bpewmst u myTu paccenenus yenoBeka 1o rianete. [Ipucnoco0aeHHOCT YeIoBeKa K Pa3HbIM YCIOBHSIM
cpensl. Bnusinue reorpadudeckoit cpeibl Ha MOpGhOJIOTHIO U (PU3HOJIOTHIO YeTIOBEeKa

Paznea 4. Dxosiorus 22
Tema 4.1. OcHoBHOe co/iep:KaHue 2
JKOJIOTHYECKHE Teoperuueckoe o0yueHue: 2
daxTopsl U Cpenpbl oOuTaHusI OPraHu3MOB: BO/IHAs, HA3€MHO-BO3/1yIlIHAsA, IOYBEHHAs, BHYTpHOPTraHU3MeHHas1. PU3UKO-
S — XUMHUYECKHE 0COOEHHOCTH CpeJl OOUTaHMs OpraHu3MoB. [Iprucrnocobienns OpraHu3MOB K JKU3HH B Pa3HBIX
P cpenax. [Tonstre sxonormueckoro gakropa. Kinaccudukamms sxonorudyeckux pakropos. [IpaBmiio
munumyma 1O. JInbuxa. 3akon TonepantHoctu B. llendopna
Tema 4.2. OcHoBHoOE coepxaHue 6
Honyasuus, IIpakTyeckune 3aHATHSA: 2
coodmiecTBa, DKOJIOrMYecKasi XapaKTEepUCTUKA BU/IA U TIOMYJISLUU. DKOJIOTUYeCcKasi HUIIa BUAA. DKOJIOTHYECKUe
S KOCHCTEMBI xapakTepucTuku nonysamun. CoobmiecTBa U 3KkocucTeMbl. broiienos u ero crpykrypa (B.H. Cykaues).
CBs3u MeXly opranu3MamMu B OuorieHo3e. CTpyKTypHbIE KOMIIOHEHTBI KOCUCTEMBI: IPOYLICHTHI,
KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BeliecTB U MOTOK SHEPTHH B IKOcucTeMe. Tpodruyeckue ypoBHH.
AHTpONOTEeHHBIE YKOCUCTEMBL. ATpOIKOCHCTEMBI. OTIMYHS arpo3KOCUCTEM OT OMOTEOLEHO30B.
Ypb6oskocuctempl. OCHOBHBIE KOMIOHEHTHI YPOOIKOCUCTEM
JlabopaTopHble 3aHATHS: 4
Tpodudeckue nenu u cetn. OCHOBHBIE TIOKa3aTeNN YKOCHCTEMBI. brioMacca v mpoyKiusi. DKOJIOrHYecKre
MUpaMUIbI Yuces, OnomMaccel u dHeprud. [IpaBuio mupamMuab SHEPTUN.
Perrenue nmpakTUKO-OpUEHTUPOBAHHBIX PACYETHBIX 33JaHHUI 110 TIEPEHOCY BEIECTBA U SHEPTHU B SKOCHCTEMAX C
cocTaBJIeHHE TPODUIESCKUX IIeNei U mupaMu] OMOMACChl M SHEPTHH
Tema 4.3. OcHoOBHOe coiep:KaHue 4
buocdepa - TeopeTruueckoe o0yueHue: 2
rio00ajJbHas Buocdepa — xuBas o6onouka 3emnu. Pa3surue npeacrasienuit o ouocdepe B pyaax B.M. Bepnazackoro.
O6nactu 6uocdeps! u e€ coctas. XKuBoe BemiecTBo 6rocdepsl ¥ ero GyHKIUHA
IKOJIOTHYeCcKas

3aKOHOMEPHOCTH cyIiecTBoBaHus orochepsl. OcodeHHOCTH OHOChephl KaK rI00aTbHON YKOCUCTEMBI.
Jlunamudeckoe paBHoBecHe B Ouocthepe. PurMudHoCTs siBiicHuil B Onocdepe. KpyroBopotsl BelecTs u
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cucTremMa OMOreOXMMHUECKHE HUKJIIBL. [100anbHbIe 9KOJIOrHYecKUe MPoOIeMbl COBPEMEHHOCTH M IIYTH MX PEIICHUS
JlabopaTopHbIe 3aHATHSA:
Pemenne mpakTHKO-OpHEHTHUPOBAHHBIX PACUETHBIX 33/1a4 Ha OMPE/IeICHUE TUTOIIAN HACAKICHUN TS
CHI)KCHHS KOHIISHTPAIIUU YTJICKUCIIOTO Ta3a B aTMOC(epe CBOCTO PErHOHa MPOKUBAHHS

Tema 4.4. OcHoBHOe coepxxanue

Bausinue IIpakTyeckune 3aHATHSA:

AHTPONMOTeHHbIX AHTpOTIOTeHHBIE BO3/IeHCTBUS Ha Onocdepy. 3arps3HeHus KaK BUJl aHTPOIIOT€HHOTO BO3CHCTBUS

¢akTopoB Ha

(xumuyeckoe, ghuzuuecxoe, buonocuyeckoe, OMXo0bl NPOU3BOOCMEA U nomped.ieHus). AHTPOTIOTCHHbBIE
BO3JIeiicTBUS Ha atMochepy. BosneiicTBus Ha ruapochepy (3aepszHenus u ux ucmoyHuKY, UCMOueHusl

ouochepy 600). BoznelictBus Ha nmutocdepy (deepadayus noussl, 8oz0elicmeaue Ha 20pHble NOPoOd, HeOpa).
AHTpOTIOTeHHBIE BO3JICHCTBUSI HA OMOTHYECKHE COOOITIECTBA (1eca u pacmumenvhvle co0OWecmaa,
HCUBOMHBLU MUD)
JlaGopaTtopHble 3aHATHSA:
Perrenne npakTHKO-OPUEHTHPOBAHHBIX PACYCTHBIX 3aaHHU 10 COXPAHEHHUIO MPUPOIHBIX PECYPCOB CBOETO
pPETHOHA MPOYKUBAHHMS

Tema 4.5. OcHoOBHOe coiep:KaHue

Binsinue IpakTHyeckue 3aHATHSA:

COIMAJILHO- 3110pOBbE U €ro cocTapisomne. PakTopbl, MOJOKUTESIBLHO U OTPUIIATEIBHO BIUAIOIIME HA OPraHU3M
yenoBeka. BpenHbie mpuBbIuKU: TocinecTBHs U npodunakTrka. [Tpodiema TeXHOTeHHBIX BO3ICHCTBUI Ha

IKOJIOTHYECKHX

(¢paxkTopoB Ha
310pOBbe

Ye€J0BEKa

3JI0pOBbE YENOBEKA (3JEKTPOMATrHUTHBIE MOJIS, OBITOBAS XMUMUS1, M30BITOUHBIC IITYMbI, PAJAUAIHS U T.I1.).
Ajanraiys opranu3Ma 4ejaoBeka K (hakropam OKPY KaromIei cpebl. 3alluTHBIE MEXaHU3Mbl OpraHHU3Ma
YeJI0BEeKa. 3JI0POBbE M pabOTOCIIOCOOHOCTD.

[TpuHMne! popMHUpoBaHUs 310poBbecOeperaroero nopeaeHus. Puzndeckas akTUBHOCTD U 3/I0POBbE.
['pynnsl 310poBes. OCHOBBI 3aKanuBaHus. buoxumuueckne acekThl paloHaibHoro nutanus. [Ipasuna
0€30I1aCHOT0 MCI0JIb30BaHMsl OBITOBBIX IPUOOPOB M TEXHUYECKUX YCTPOWUCTB

JlabopaTopHble 3aHATHS:

Ornpezenienre CyTOYHOTO palioHa MUTaHUs

Co3anne MHIUBUIYaTbHON MAaMATKH MO OPTaHU3aluH pallMOHAbHON (PU3NYECKOM aKTUBHOCTH

IIpome:xxyTouHasi arTecTanus (IK3aMeH)
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Bcero: 126

3. YcioBust peanusanuu nporpaMmbl 0011eo0pa3oBaTe/IbHOM I CIHITHHBI

3.1. /s peajM3anuy NporpaMMbl AU CUMILIMHBI J0JKHBI OBITH MPe1yCMOTPEHbBI CJIeyIolIHe clelHaJlbHble OMelleHUs

Kabuner «buonoeuuy, ocHaleHHBIH 000OpymoBaHHWEM: MeOeb, JOCKa, MEI, HArJsIIHbIE MOCOOMS (KOMIUIEKTHI Y4eOHBIX TaOJHIl, TUIaKaToB),
TEXHUYECKUMHU CPEJCTBAMHU OOYUYEHHS: KOMIIBIOTEp C YCTPONCTBaAaMH BOCIPOM3BENEHHUS 3BYKa, MPUHTEP, MYJIbTUMEAHA-IPOECKTOP C DKPAHOM, yKa3Ka-
IIPE3EHTEP AJIs IPE3CHTALMM.

JlaGopaTtopusi, ocHaleHHass 000pyI0OBaHUEM JIJIsl POBEACHUS 3aHATHI: MUKPOCKOTIBI, CEKYHIOMEp, TOHOMETp, JabopaTopHas nocyaa (mpoOupKu,
MOJICTABKH JIJIsi TPOOUPOK, MHUHIIETHI, MIECOK, CTYMKHU C MEeCTUKAaMH, MPEIMETHBIC M TTOKPOBHBIC CTEKJIA, CTEKIISTHHBIC MAJIOYKH, MPENapoOBaTbHBIC WTIIHI,
¢unbTpoBasibHas Oymara (candeTku), CTaKaHbl) TUIIEPTOHUYECKUN pacTBOp XJIopuAa HATpus, 3%-HbIil pacTBOp MepoOKcHIa BOAOPOJa, pacTBOp Hojaa B

HOIUCTOM KaluH, TIUIEPHH, KIyOHH KapTodens, JUCT 3JI0NEH KaHAJICKOW, IIoJ pAOMHBI OOBIKHOBEHHOW (psAOMHBI WM TOMaTa), YK permyaThlil,
pa3BEJCHHBIE B BOJIC IPOXKIKH);

3.2. UudopmanmonHoe obecriedeHre peaau3anum mporpaMmmbl

1. Jlns peanuzamu OporpaMMbl OMOIHOTEUHBIH (GOHA 00pa30oBaTENbHOM OpraHM3alUM JOJDKEH HMMETh I1€YaTHbIe H/MIM 3JIEKTPOHHBIE

oOpa3oBaTelibHble 1 HHPOPMAIMOHHBIE PECypPChl, PEKOMEHI0BaHHBIE JIJIs1 UCIIOJIb30BaHUS B 00pa30BaTeIbHOM Ipoliecce, He CTapllle MATH JIET C MOMEHTa
W3JIaHUS.

2. PexoMeHtyeMble TIeyaTHBIC U3AAHUS 110 Pean3aiy 00Ieo0pa3oBaTeIbHON JUCIUILIMHEI IPEICTABICHB B METOANYECKUX PEKOMEHJANNAX 110
OpraHu3auy 00y4eHusl.

4. KoHTPOJIb M OlIeHKA Pe3yJIbTATOB 0CBOECHUS 00111e00Pa30BaTe/IbHOM U CHUIIITHHBI

KoHTpoJIb U OLeHKa pe3yNIbTaTOB OCBOEHUS 00111e00pa3oBaTeIbHON JUCIUIUIMHBI PACKPHIBAIOTCS Yepe3 TUCHUIUIMHAPHBIE Pe3yJIbTaThl, HAalpaBIeHHbIE
Ha (OpPMHUPOBAHKE OOIIMX U MPOPECCHOHAIBHBIX KOMIIETEHIINN 10 pa3jiesiaM U TeMaM COJepKaHus y4eOHOTo MaTepurara.

Pazngen/Tema Tun oueHOYHbIX MEPONIPUATH I
Paznea 1. Kierka — cTpyKTypHO-QYHKIHOHAJIBHAS
eIMHULIA )KUBOT0

Tema Nel.l. buosnorus kak Hayka 3arnonHeHue TabIHIIBI ¢ OTIMCAaHUEM METOJ0B MUKPOCKOITMPOBAHHUS C UX
JIOCTOMHCTBAMH U HEJJOCTATKAMHU.
3amonHenne Tabaubl «BKiaa yueHbIX B pa3BUTHE OUOJIOTHIDY
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Tema Nel.2. OOuiast XapakTepUCTHKA KU3HU

3anoJIHeHHe CPAaBHUTEILHOMN TaOJIUIIBI CXOCTBA M PA3JIMYMMA )KUBOTO U HE KUBOTO

Tema Nel.3. Buomornueckm BaXHbIE XUMUYECKUE
COEIMHEHUS

@pOHTAIBHBIN OIIPOC
IToaroToBKa yCTHBIX COOOIEHHH ¢ pe3eHTannen

Tema Nel.4. CTpykTypHO-(pyHKIIMOHAIbHAS OpraHU3aIHs
KJIETOK

OHCHI/IBaeMaSI JAUCKYCCHA 110 BOIIPpOCAaM JICKIIUHA

Tema Nel.5. CTpykTypHO-QYHKIIMOHAIBHBIE (PaKTOPHI
HaCJIEICTBEHHOCTHU

®poHTaNTBHBIN ONpOC
Pa3pabotka rioccapus
Pemenne 3a1a4 Ha onpeenieHre MocaeI0BaTeIbHOCTH HYKJICOTH/IOB

Tema Nel.6. [Tporieccbl MATPUYHOTO CHHTE3A

@poHTaIBHBIN OIIPOC

Tect «IIponeccel MATPUYHOTO CUHTE3a»

Pewrenue 3amau Ha onpeeneHue Nocaeq0BaTeIbHOCTH AaMUHOKHCIIOT B MOJIEKYJIE
Oenka

Pewrenue 3a1au Ha onpeeneHue Nocaeq0BaTeIbHOCT AaMUHOKHCIIOT B MOJIEKYJIE
OeJika B cilyyae M3MEHEHHMsI MOCIeA0BaTeIbHOCTH HyKIeoTH10B JIHK

Tema Nel.7. HekneTounbie hOpMBI KU3HH

@pOoHTANIBHBIN 0IIPOC

ITonroToBKa yCTHBIX COOOIIEHUH ¢ TIpe3eHTanuel (BUpYCHBIE M OaKTepuallbHbIC
3aboseBaHus. OOIIKe NPUHIMIIBI HCIIOIB30BAHNUS JIGKAPCTBEHHBIX BEIIECTB.
Oco0eHHOCTH TPUMEHECHHSI aHTHOMOTHKOR)

Tema Nel.8. OOMeH BelecTB U NPEBpPALCHUE SHEPTUH B
KJIETKE

@poHTaAIBHBIN OIIPOC
3anojaHeHne CpaBHUTEIbHOM TaOJIMIIbl XapaKTEPUCTHUK TUIIOB 0OMEHA BELIECTB

Tema Nel.9. J)KuszHeHHbIi UK KIETKH. MuT03. Meiio3

OO6cysxaeHre 1o BoIpocam JeKIHH

Pazpnen 2. Ctpoenune u GpyHKUMH OPraHu3Ma

Tema Ne2.1. CtpoeHnue opranuzma

OuenuBaemasi TUCKyCCus
[ToaroroBka 1 mpeCTaBICHUE YCTHBIX COOOIICHUN C Tpe3eHTaluell (MMMYHUTET,
WHOEKITMOHHBIC 3a00JI€BaHUSI, STTUIEMUHN, BAKITUHAITUS)

Tema Ne2.2. ®opMbl pa3MHOXKEHHS OpraHU3MOB

@pPOHTAIBHBIN OIIPOC
3arnosHeHHEe TaOIUILbI ¢ KPATKON XapaKTepUCTUKON U mpuMepamu GopMm
Pa3MHOKEHUsL OPTaHU3MOB

Tema Ne2.3. Ourorenes )KMBOTHBIX U YEJIOBEKA

PazpaboTka JeHThl BpEMEHHU C XapaKTEPUCTHKON 3TAIIOB OHTOTE€HE3a OTAETHHON
TPYIIION )XMBOTHBIX U Y€JI0BEKa 110 MUKPOTpyIam
Tect/onpoc
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Tema Ne2.4. OHTOreHe3 pacTeHU

CocrapiieHne XKU3HESHHBIX OUKJIIOB paCTCHI/Iﬁ 10 oTACIaM (MOXOBI/I,Z[HBIG,
XBOIICBUAHBIC, ITAIIOPOTHUKOBUAHLIC, TOJIOCCMCHHBIC, HOKpLITOCGMeHHBIe)

Tema Ne2.5. OcHOBHBIE TIOHATHS TEHETHKH

Pa3pabotka rioccapus
Tect

Tema Ne2.6. 3aKOHOMEPHOCTH HACJIEJOBAHUS

OpoHTaATBHBIN OIIPOC

Tect no Bompocam JIEKIUH

Pemenue 3ana4 Ha onpeeneHne BEpOATHOCTH BOSHUKHOBEHNUS HACJIEICTBEHHBIX
IIPU3HAKOB MPU MOHO-, TU-, OJUTHOPUIHOM M aHATU3UPYIOLIEM CKPEIUBAaHUHY,
COCTAaBJICHUE T€HOTUIINYECKUX CXEM CKPEIMBAHUS

Tema No2.7. B3aumoielicTBHEe TeHOB

Tect

Pa3pabotka rinoccapus

Pemenue 3amayu Ha onpeiesieHre BEPOSITHOCTA BO3HUKHOBEHHS HACIEICTBEHHBIX
MIPU3HAKOB IIPU PA3JIUYHBIX TUIAX B3AUMOJECHUCTBUS I€HOB, COCTABIICHUE
TCHOTUIINYCCKHUX CXEM CKpGHlI/IBaHI/ISI

Tema Ne2.8. CuernuieHHOe Hacje10BaHuE NPU3HAKOB

Tect

Pa3paboTka rioccapus

Pemenue 3agau Ha onpenesieHre BEPOSTHOCTA BO3SHUKHOBEHUS HACIEICTBEHHBIX
MIPU3HAKOB MPHU CLETUIEHHOM HACJIE€I0BAHUH, COCTABIIEHUE TEHOTUITMYECKUX CXEM
CKpEIIUBaHUs

Tema Ne2.9. I'egeTnka moina

Tect

Pazpabotka rioccapus

Pemenue 3aa4 Ha ornpe/iesieHne BEPOSTHOCTH BOZHUKHOBEHHS HACIIEACTBEHHBIX
IMPU3HAKOB, CIICTIJICHHBIX C ITOJIOM, COCTABJICHUEC I'CHOTHITMYCCKUX CXEM CKPCIINBAHUA

Tema Ne2.10. 'eneTuka yenoBeka

Tect

Pa3paboTka rioccapus

Pemenue 3agau Ha onpenenieHre BEPOSITHOCTA BO3SHUKHOBEHUS HACIEICTBEHHBIX
MIPU3HAKOB, UCTOJb3Ys METObl FTEHETUKH YEIOBEKA, COCTABICHUE T€HOTUITUYECKUX
CXEM CKpGHII/IBaHI/Iﬂ

[ToarotroBka yCTHBIX COOOIICHUI C IPEe3eHTAlMeN O HACIEICTBEHHBIX 3a00JIE€BaHUIX
JeloBeKa

Tema Ne2.11. 3aKOHOMEPHOCTH U3MEHYHUBOCTH

TecT
PGH.ICHI/IG 3a1a4 Ha onpe;[eneHI/Ie THUIIA MYTaI_II/II/I HpI/I Hepeﬂaqe HaCJICACTBCHHBIX
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IIPU3HAKOB, COCTABJICHUEC I'CHOTUIINYCCKUX CXEM CKPCIIMBAHUA

Tema Ne2.12. Cenexuusi opraHu3mMoB

Tect

Pa3pabotka rioccapus

Pemienue 3a1a4 Ha onpe/esieHue BO3MOKHOTO BOSHUKHOBEHUS HACJIEICTBEHHBIX
IMPU3HAKOB 110 CCJICKINWH, COCTABJICHUEC I'CHOTUITNYCCKUX CXEM CKPCIIHBAHUA

Pasnen 3. Teopus 3Bo1IOIINH

Tema 3.1. McTopust 3BONIOIIMOHHOTO YUEHUS

@pOHTAIBHBIN OITPOC

Tema 3.2. MukposBosronus

@pOHTAIBHBIN OIIPOC

Tema 3.3. MakposBotonus

OHGHI/IBaeMaH AUCKYCCH

Tewma 3.4. Bo3HMKHOBEHNE U Pa3BUTHE KU3HU Ha 3eMIiie

@pOHTAIBHBIN OITPOC
[ToaroToBKa U MpeACTaBICHUE YCTHOTO COOOIEHHSI BOSHUKHOBEHUS U PA3BUTHS
KUBOTHOT'O U paCTUTCIIBHOI'O MUpa

Tema 3.5.
[IpoucxoxaeHune yenoBeka — aHTPOIIOTEHE3

OpOoHTANBHBIN OIIPOC

Pasgea 4. Ikojorus

Tema 4.1. Dxonornyeckue HaKTOPbl U CPebl KUIHH.

Tect no sxonoruyeckuM (hakropam u cpeaam KU3HU OPraHU3MOB

Tema 4.2. Iomynsmus, COOOIIECTBa, IKOCHCTEMBI

CocraBieHre cxeM KpyroBopoTa BEILECTB, UCIIOJIb3Ysl MaTEPUAJIbl JTEKIIUN

Penienne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aaHUI 110 MIEPEHOCY BEIeCTBa U
SHEPIruU B SKOCHUCTEMaX C COCTABIIEHHE TPOPUUECKUX eNei U mupamMu]] OMOMacchl U
SHEeprun

Tewma 4.3. buocdepa - rimodabHasE YKOJIOTHYECKAsT CUCTEMA

OneHuBaemas IUCKycCUs

Tect

Perenne npakTHKO-OpUEHTUPOBAHHBIX PACYETHBIX 33/1a4 HA OIpEJIEIEHUE IIJI0IIA 1
HaCa)XJCHUH [T CHU)KEHUSI KOHIIEHTPALUH YTIIEKHUCIIOTO Ta3a B aTMOc(epe CBOEro
pernoHa npoKMBaHUs

Tema 4.4.BriusiHue aHTPONIOTeHHBIX (DAKTOPOB Ha Orochepy

Tect
Pelienne npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI MO0 COXPAaHEHUIO
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MPUPOJIHBIX PECYPCOB CBOETO PEroHa MPOKUBAHUS

Tema 4.5.
Biusiaue connanbHO-3K0JIOTHYEeCKUX (aKTOPOB HA 3J0POBBE
qeJI0BEKA

OnenuBaemas IUCKycCUst

BrIrnonHeHUs TPaKTUYECKNUX 3aJaHNN:

«Onpenenenue CyTOUHOr0 palioHa MUTaHUs,

«Co3anue HHANBUAYAIBHON MaMITKHU 10 OpraHU3aliy palioHaIbHON (U3HYeCcKOi
AKTUBHOCTH)
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Bapmuanr 1
TecToBbIC 3a1aHUs 3aKPBITOI0 THIIA C BLIODOPOM €INHCTBEHHOI'0 IPABUJILHOIO OTBETA

1. CorsiacHO KJIETOYHOI TEOPHH, KJIETKA — ITO eINHUIIA
a) UCKYCCTBEHHOT0 0TOOpa

0) ecTecTBEHHOT0 0TOOpa

B) CTPOCHHMSI OPraHU3MOB

') MyTaliii opranusma

2. Kakoe cBOMCTBO XapaKTEPHO AJIs1 ;)KUBbIX TeJI IPUPOAbI —OPraHU3MOB, B OTJIHYHE OT
00BbEeKTOB HeKUBOW NPUPOAbI?

a) pPUTMHYHOCTH

0) IBUKCHHE

B) pa3ipaxkUMOCTh

T) pocT

3. MUTOXOHAPHH OTCYTCTBYIOT B KJIETKAX

a) pbIObI-TIOMyTast

0) rOpOJICKOM JTACTOUKH

B) MXa KyKYyIIIKMHA JIbHA

r) 6akTepun cTaUIOKOKKa

4. Y BUpPYCOB npo1ecc pa3MHOKEeHHs IPOUCXOAUT B TOM CJIy4ae, eCJId OHU
a) BCTyHaroT B CUMOMO03 C pacTeHUSIMHU

0) mapa3uTHUPYIOT BHYTPH KIIETKU

B) HAXOJATCS BHE KIIETKU

T') IPEBPAIAIOTCS B 3UTOTY

5. B siape kJeTku Jucta tomata 24 xpomocombl. CKOJILKO XpOMOCOM 0y/1eT B si/ipe KIeTKH
KOPHS TOMaTa IocJjie ee JeJieHus1?

a) 12

0) 24

B) 36

r) 48

6. MosekyJibl AT® BbINOJHAT B KiIeTKe QyHKIHIO

a) 3aIlUThl OT AaHTUTEI

0) KaTaIM3aTOp PEaKIUH

B) TPAHCIIOpPTA BEIIECCTB

') aKKyMYJISITOpa SHEPTrun

7. K 3ykapuoram OTHOCATCS

a) KUIIeYHast

najoy4Ka

0) ame0a

B) XOJIEpHBI BUOPHOH

T') CTPENTOKOKK

8. Kakue rensl nposiBJsilOT CBOe AeliCTBHE B IEPBOM THOPHIAHOM NOKOJICHUHU?
a) aJlJIeTbHBIC

0) TOMUHAHTHBIC

B) pELIECCUBHBIE

T') CLCTUICHHBIE

9. YueHue 0 IBHKYIIMX CHJIAX IBOJIIOIHMHU CO31aJT

a) ’Kan baruct Jlamapk

0) Kapn Jluneit

B) Yapnb3 [lapBun

r) XKopx Brodpdon
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10. IlppumMepoM B3aMMOOTHOLIEHMIT MAPA3UT-X03AMH CJIY’KAT OTHOLLIEHUS MEXKIY
a) TUIIaHUKOM U Oepe3oii

0) pakOM-OTILIEIBHUKOM U aKTHHHUEH

B) JIATYIIKON ¥ KOMapoM

I') 4eJIOBEYECKOM acKapuI0i U 4eJI0BEKOM

11. Kakoii u3 nepe4uciaeHHbIX (AKTOPOB OTHOCAT K a0HOTHYECKUM?
a) BbIOOpOYHast BEIpyOKa jeca

6) MHOroOOpa3ue NTHUlL B JIeCy

B) COJIGHOCTb TPYHTOBBIX BOJ]

r) oOpa3zoBaHue TOPPSIHBIX 00JIOT

12. Kakasi 3 npuBeleHHBIX NMIIEBBIX LeNneid COCTaB/IeHA NPABUJIbHO?
a) MEeHOYKa-TPEIIOTKa—XKYK JIMCTOeI—pacTeHne—AcTped

0) )KyK-JIUCTOEA—pacTeHue—TIeHOYKa TPEIoTKa—sIcTped

B) MEHOYKA-TPEIIOTKa—ICTpeO—pacTeHHUE—KYK JUCTOE]

I') paCTeHHEe—XKYK-THCTOeI—TIEHOUKA TPELIOTKa—SCTped

13. KoHKypeHIIUSl B COO0IIECTBAX BO3HUKAET MEKIY

a) XMIHUKaMH U KepTBaMU

0) mapa3uTamMu M X03sieBaMu

B) BUJIaMH, U3BJICKAIOIIUMHU T10JIb3Y U3 CBSI3U JIPYT C IPYTOM

T') BUJaMH CO CXOJIHBIMHU MTOTPEOHOCTSIMU B pecypcax

14. Buoxumu4yeckue peakumuu, NpPoTeKallue B OpPraiu3Me, yCKOPSIIOTCS
a) MUTMEHTaMH

0) TopMo3amMu

B) pepMeHTaMU

I') BATAMUHAMH

15. CounajbHbie (pAKTOPHI IBOJIIOLUH CHITPATH BAaKHYIO POJIb B (OPMUPOBAHUH Y
YyeJIoBeKa

a) YIUIOIIEHHOM IpyTHOU KIIETKU

0) 4IeHOpa3IeNbHOM peun

B) MPSMOXO0K/ICHUS

) S-00pa3HbIX N3rHO0B TO3BOHOYHHKA

3agaHue OTKPBITOrO THIIA
Jonummnrte He00X0AMMOE CJI0BO, YTOObI 3AKOHYHMTH OINpee/IeHue

16. Kakast HayKa n3y4yaeT UCKOIMAEMbIE OCTATKU BHIMEPILIUX OPraHU3MOB?

17. buononumepsl, MOHOMEPAMHU KOTOPBIX ABJISIOTCS aMHUHOKHCIIOTHI HA3bIBAIOT

18. KneTku npokapuoT B OTIUYHE OT KJIETOK 3yKapUOT HE UMEIOT

19. Yuyactox JHK, B koTOopom 3akoaupoBana wuH(pOpMANHS O CTPYKType OJHOTrO Oenka -

20. Cocyn, Mo KOTOPOMY KPOBb IBUKETCA OT CEpAla -

Bapmuanr 2
TecToBbIC 321aHUs 3aKPBITOT0 THIIA C BLIODOPOM €ANHCTBEHHOI'0 IPABUJILHOIO OTBETA

1. Kakas Hayka n3y4yaer KJIeTOYHbINH YPOBEHb OPraHU3ALUH KU3HU?
a) o0rmras 6nosorus

0) TUCTOJIOTHS

B) IIUTOJIOTHS

I') MOJIEKYJIsIpHAsi OMOJIOT s
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2. HeoOpaTumble KauyecTBeHHbIC H3MEHEHHUsI CBOMCTB Opranusma?

a) pPUTMHYHOCTH

0) pazBuTue

B) pa3ipaXXUMOCTh

T) pocT

3. YkaxuTe NPAaBUJIBHYIO HEPAPXUYHOCTD KMBOM MPUPOABI:

a) TKaHH - KJIIETKU - OPT'aHbl - OPIaHU3MBI - MOJIEKYJIBI - IIOMYJISIIIUU - SKOCUCTEMBI
0) MOJIEKYJIbI - KIIETKU - TKAHH - OPTaHU3MBbI - OPTaHBbI - HOIYJISILIMU - 3KOCHCTEMBI
B) KJIETKH - TKQHH - OPTaHbl - OPraHU3MBbI - MOJIEKYJIBI - HOIYJISIIUH - SKOCHCTEMBI
') MOJIEKYJIBI - KJIIETKH ~-TKaHH -OpTaHbl - OPraHU3MBbI - TOITYJISILIUH - 3KOCHCTEMBI
4. ITocTosiIHHBIE CTPYKTYPHbIC KOMIIOHEHTBI IMTOIJIA3MbI HOCSIT Ha3BaHHUe:
a) XpOMOCOMBI

0) SIPBIIKU

B) OpTaHOM/IBI

T') BKJIIOUEHUS

5. Ilos102xeHMeE 0 TOM, UTO JIIO0As1 KJIETKAa BOZHUKAET JHMIIb B pe3y/bTaTe [JeJIeHUs APYyrou
KJIeTKH, chopmyimpoBa:

a) A. BanH JleBeHTryk

0) M. Illnetinen

B) T. llIBanu

r) P. Bupxos

6. Cpeau yriieBoi0B MHOI0 nojiumMepos. Ux moHoMepamu AABJISIIOTCSH:

a) MPOCTHIE caxapa

0) aMHHOKHUCIIOTHI

B) JIMITHIBI

T') MUKPODJIEMEHTBI

7. I1o cTpoeHHI0 KJIeTOK rPUObI SIBJISIOTCH:

a) MpOKapuoTaMu

0) sykapuoTamu

B) IOKJIETOYHBIMU (hOpMaMU KU3HU

I') HEKJIETOYHBIMU (pOpMaMHU

8. [Ipu3Hak, He NPOSABJAIOLIUIICA B THOPUIAX IEPBOI0 MOKOJIeHHUS TNPHU CKPeIIMBAHUM IBYX
Pa3JHYHBIX 110 TeHOTUILY YUCTHIX JTUHMIA:

a) TIOMHUHAHTHBIN

0) peliecCuBHBII

B) TOMO3UTOTHBIN

T') TeTEePO3UTOTHBIH

9. [Ipouecc, B pe3yjibTaTe KOTOPOro BHIKUBAKT U OCTABJIAIOT IOTOMCTBO 0CO0H ¢
10J1e3HBIMH B JAHHBIX YCJIOBUAX HACJI€ICTBEHHBIMH H3MEHEHUSIMM

a) HACJICICTBEHHAs] N3MEHUYNBOCTh

0) ecTecTBEHHBII 0TOOP

B) MOau(UKalMOHHAs! U3MEHUYHUBOCTh

') KOMOMHATUBHAs U3MEHUYUBOCTh

10. Kakoii u3 nepe4uciaeHHbIX GaKTOPOB OTHOCAT K AHTPONOTreHHbIM?

a) XMMHUYecKHe (aKkTophl

0) KOCBEHHBIE BO3/ICHCTBUS OPTraHU3MOB JPYT Ha ApyTra

B) MpsIMBbIE BO3JICHCTBUS OPraHU3MOB JIPYT Ha JIpyra

T') BO3JICHCTBUS YeJIOBEKa Ha MIPUPOAY

11. OnpenenuTe NPaBUJILHO COCTABJICHHYIO IMIIEBYIO LelNb.

a) sicTped — apo3a — TyCeHHUIa — KparnBa

0) KpanuBa — JIpo3]] — T'yCeHHIIa — CcTped
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B) I'yCEHHIIa — KpanuBa — JIpo3] — ACTped

T') KpamnuBa — TYCEHHIIa — JIPO37 — SICTPed

12. Pos1b )KMBOTHBIX B 0MOreoLieHO3¢e 3aK/JII04YaeTCs B

a) pa3pylLIeHUN U MUHEpaJIU3alii OPraHMYECKUX BEIlleCTB

0) cCHTEe3e OPraHNYECKUX BEIIECTB U3 HEOPraHUYECKUX

B) YYacCTHH B Ilepesiade SHEPruu Mo HEensM MUTaHUs

r) o0oraieHu aTMochepbl KUCIOPOIOM

13. Bupyc Hapyumiaer ;KM3HeAeATeJbHOCTh KIeTKH-X0351MHA II0TOMY, 4YTO:
a) pa3pylaeT KIECTOYHYI0 MEMOpaHy

0) KJIeTKa TepseT CHOCOOHOCTh K PENPOIyKIIUN

B) pa3pylIaeT MUTOXOHJPUU B KJIETKE X035MHA

r) IHK Bupyca ocymiecTBisieT CHHTE3 COOCTBEHHBIX MOJIEKYJI OeiKa

14. OcHoBHas npu4nHA 60PLOBI 32 CyLIECTBOBAHME:

a) BO3/ICHCTBUE YEIOBEKA

0) HexBaTKa IMHIIH

B) TEXHOTE€HHBIE KaTacTpO(pbI

') MHOrooOpasue BUJI0B

15. ®opma NO3UTHBHBIX B3aMMOOTHOLLIEHHU I, IPH KOTOPOil 0cO0M OIHOT0 BHAA MCIOJIb3YIOT
JKHITHIIe

WM TeJIO IPYroro BUAA JJisl 3a1lUMTHI OT BParoB WJM nepeiBHKeHH.
a) XUILHUYECTBO

0) koonepanus

B) KBapTUPAHCTBO

') HEUTpaIu3M

3agaHue OTKPBITOIO THIIA
Jonumure He0OX0AUMOE CJI0BO, YTOObI 3AKOHYUTH ONpeae/ieHHe

16. Kakas Hayka u3y4aeT CTpOCHUE U KU3HEAEATEIIbHOCTh )KUBOTHBIX ?

17. CiocoOHOCTB XKHBOT'O OPraHU3Ma pearupoBaTh Ha BHEITHUE WK BHYTPEHHUE pa3apakuTesn?
18. benku, KaTAIM3UPYIOIIHE XUMUYECKHE PEAKIINH -

19. B opranusme 4esnoBeKka UMEETCs BBIAEIUTEIbHAS CUCTEMA, TJIaBHBIM OpPraHOM KOTOpOM
ABIISAIOTCS

20. AtMocdepHbIii BO3IyX MMONaaeT B OPraHu3M YeJI0BEKa Yepe3 HOCOBYIO HIIH POTOBYIO
MI0JIOCTh, OTKY/1a IOCTYMAeT B FOPTaHb U Jjajiee uepe3 Tpaxero U OpOHXU B

KJIFOY k TECTY OK-1

Ne Bepnbiii otBeT BepHbsiii otBeT Kputepun
3aJaHusg Bapuanrt 1 Bapuanr 2
1 B B 1 6 — mosHOE COBMaeHNE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIC CITyYan
2 r B 1 0 — moTHOE COBMAJCHHUE C BEPHBIM OTBETOM
0 6 — ocTanbHBIC ClTyyan
3 r r 1 6 — mosHOE COBMaeHNE C BEPHBIM OTBETOM
0 6 — ocTaNpHBIC CITyYan
4 B B 1 0 — moTHOE COBMAJCHHUE C BEPHBIM OTBETOM
0 6 — ocTanbHBIC ClTyyan
5 B r 1 6 — 0JTHO BEpHOE COOTBETCTBUE
0 6 — ocTaNpHBIC CITyYan
6 r A 1 60 — moTHOE TIPaBMIIBHOE COOTBETCTBHE

0 6 — ocTanbHBIC ClTyyan
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1 6 — mosHOE COoBMajIeHNE C BEPHBIM OTBETOM

b b

0 6 — ocTanbHBIE Cllyyan

8 5 A 1 6 — mosHOE COBMAACHNE C BEPHBIM OTBETOM
0 6 — ocranbHbIE CayYan

9 B 5 1 6 — mosHOE COoBMajIeHNE C BEPHBIM OTBETOM
0 6 — ocTanbHBIE Cllyyan

10 r r 1 6 — momHOE CoBMajieHNe C BEPHBIM OTBETOM
0 6 — ocranbHbIE Caydan

11 B r 1 6 — moTHOE COBMAJCHUE C BEPHBIM OTBETOM
0 6 — ocTanbHBIE Cllyyan

12 r B 1 6 — momHOE CoBMajieHNe C BEPHBIM OTBETOM
0 6 — ocranbHbIE CayYan

13 r r 1 6 — mosHOE COoBMajIeHNEe C BEPHBIM OTBETOM
0 6 — ocTanbHBIE Cllyyan

14 B B 1 6 — monmHOE CoBMajieHre C BEPHBIM OTBETOM
0 6 — ocranbHbIE CaydYan

15 5 B 1 6 — mosHOE COoBMajIeHNE C BEPHBIM OTBETOM
0 6 — ocTanbHBIE Cllyyan

16 AJIEOHTOJIOIMS 300JI0TUS 1 6 — momHOE CoBMajieHNne C BEPHBIM OTBETOM
0 6 — ocranbHbIE Cay4Yan

17 BEJIKU PA3JIPAKHMOCTb 1 6 — mosHOE COoBMajieHNE C BEPHBIM OTBETOM
0 6 — ocTanbHBIE Cllyyan

18 SITIPA FOPMOHBI 1 6 — momHOE CoBMajieHrne C BEPHBIM OTBETOM
0 6 — ocranbHbIE Caydan

19 I'EH OYKH 1 6 — mosHOE CoBMajieHNEe C BEPHBIM OTBETOM
0 6 — ocTanpHBIE Cllyyan

20 APTEPUS TIECKUE 1 6 — momHOE CoBMajieHNne C BEPHBIM OTBETOM

0 6 — ocranbHbIE Cay4Yan
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