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Pabouass mporpamma y4eOHOW  IUCHMILIMHBI
pazpaborana Ha  ocHOBe:  DenepanbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEeNIbHOTO CTaHIapTa
cpenHero obmero obpazoBanusi (manee PI'OC
COO0O) YTBEPKJIEHHOTO MIPUKA30M
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MIPAUMEPHBIX pabourx porpamMm
00111€00pa30BaTEIHLHOTO " COIIMAJIBHO-
T'yMaHUTAPHOTO IIUKJIOB CpeaHero
npodeccuonanbHoro oopazoanus (IIportoxom Ne
14 ot «30» HOs10ps1 2022)

BEPKJIAIO

npipekTopano YMP
/T.B. Mouasnosa/

"<

9 3amecTuTe;

«12» anpens 2024 r..



COJEPKAHUE

1.0BIIASI XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
1.1.MecTo TUCHMIUIMHBI B CTPYKTYPE OCHOBHON 00pa3oBaTeNbHON POTPAMMBI.
1.2.11lenu 1 TUIaHUPYEMBIE PE3YAbTATHI OCBOCHUS AUCIUILTUHBI, IPOTPaMMBbI

po(hecCHOHATLHOTO BOCITUTAHUS

2.CTPYKTYPA U COAEP)KAHUE YYEBHOM JUCIATLIIMHBI
2.1. O6beM yueOHOM TUCIUTUIMHBI M BHJIBI Y4eOHOU PabOoTHI.
2.2. TemMaTHYeCKHii TUTaH U COJIEpKAHUE YICOHOUW TUCIIUTUTHHBL.

2.3. [loypouHO-TeMaTH4YeCKOE MIIAHUPOBAHUE.

3.YCJOBMUS PEAJIU3AIIMA ITPOT PAMMBIYUYEBHOM JUCIIUILIVHBI
3.1. MarepuaibHO-TEXHHUYECKOE 00eCIIeYeHHE.

3.2. UndopmannonHoe oOecnieueHre peaan3aluy IporpaMMBl.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHMSI
YYEBHOWIUCIMILINHBI



1.0BIIASI XAPAKTEPUCTUKA PABOYEN IPOT'PAMMBI

1.1.MecTo MUCHUILIMHBI B CTPYKTYPE OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBl.

Oomeobpa3oBarenbHas JUCLUILINHA «buonorus» SABJIAETCS o0s13aTenpHOU 4acTbiO
0011e00pa3oBaTeTbHOrO MHKJIA 00pazoBaTebHON mporpammbl B cooTBeTcTBHH ¢ DPI'OC CIIO mo
npodeccun 08.01.23. bpuraaup-nyreen

1.2. lenu u muiaHupyeMbie pe3yIbTaThl OCBOCHUS JUCITUTUTMHBI:

dbopMupoBaHHEe Yy OOYYArOIIMUXCS CHUCTEMBI 3HAHUH O pa3IMYHBIX YPOBHSAX KHU3HU CO 3HAHHEM
COBPEMEHHBIX TMPEJCTABICHUA O JKMBOHW NIPHPOJIC,  HABBIKOB 10 TPOBEIACHHUIO OHMOJIOTHYSCKUX
UCCIIEOBAaHUI € COONIOAEHHEM JTHUYECKUX HOpPM, apryMEHTUPOBAHHON JIMYHOCTHOW NO3ULMU IO
OepeKHOMY OTHOIICHHUIO K OKpPYXKAroIel cpejie.

OcBoenue Kypca JUCHMIUINHBI «bronoruny» npeanoaaraet peneHue ciaeayommx 3a1au:

o noydeHue (yHIaMEHTAIbHBIX 3HaHUU O Ouosormueckux cuctemax (Kierka, Opranuswm,

[onymsiuust, Bun, DxocucreMa); HCTOPUN pa3BUTHS COBPEMEHHBIX IMPEICTaBICHUM O >KMBOW MpUpPOJE,
BBIJIAIONIUXCST OTKPBITUSX B OHMOJOTHYECKOW HayKe;, poJii OMOJOTHYECKOW Hayku B (HOPMHPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KAapTUHBI MUPA; METOJaX HAYYHOTO TIO3HAHMUS;

. OBJIQJICHNE YMEHHSIMHU JIOTHYECKH MBICITUTh, OOOCHOBBIBATH MECTO U POJIb OHOJOTHYECKUX
3HAHUM B MPAKTUYECKON IEATEIbHOCTH JIIOJICH, PAa3BUTHUU COBPEMEHHBIX TEXHOJIOTHW; ONPENeNaTh
JKUBBIE OOBEKTHI B TIPUPOJIC; MPOBOIUTH HAOIIOACHUS 3a DKOCHUCTEMaMU C IEJbI0 MX OIMUCAHUA H
BBISIBJICHHUSI €CTECTBEHHBIX U aHTPOTIOTEHHBIX M3MEHCHMM; HAXOIUTh U aHAIM3UPOBaTh WH(OpPMAIHIO O
’KHUBBIX 00BEKTaX;

. pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HMHTEIICKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEH
00yJaroImXxcsi B MPOIecce M3YYEHUsT OMOJIOTMYECKHUX SIBJICHUM; BBIIAIOIINXCS JOCTHXKCHHH OHOJIOTHH,
BOIIEAIINX B OOIICYETOBEYCCKYIO KYJIbTYPY; CJOXKHBIX W TPOTHBOPEYMBBIX MYTEH pa3BUTHSA
COBPEMEHHBIX HAayYHBIX B3TJISAJIOB, UCH, TEOPUM, KOHLEIIIHMA, TUIOTE3 (O CYIIHOCTH W IMPOUCXOKICHUN
YKU3HH, YEJIOBEKa) B X0JI¢ PaOOTHI ¢ pa3IMYHBIMU HCTOUYHUKAMHU UH(GOPMALIIH;

. BOCIIUTaHHE YOEKIECHHOCTH B HEOOXOIUMOCTH IO3HAHHS >KMBOW MPHUPOJBI, HEOOXOIUMOCTH
PaIMOHATILHOTO MPUPOIOIIOIB30BAHUS, OEPEKHOTO OTHOIICHUS K MPUPOTHBIM PECYpPCaM U OKPYKaroUIeit
cpene, cCOOCTBEHHOMY 3/I0POBbIO; YBaXXEHHUS K MHEHHUIO OMIOHEHTa NpU OOCYKIECHUH OHMOIOTHMYECKUX
npooseM;

. WCII0JIb30BaHUE MPHUOOPETEHHBIX OHOJOTMYECKUX 3HAHUW U YMEHUN B TMOBCETHEBHOW >KU3HU
JUIS OIICHKH TOCIIEJCTBUI CBOEH NEATENbHOCTH (M AESITETbHOCTU APYrHX IFOJeH) MO OTHOUICHHIO K
OKpYKarollel cpefie, 3A0POBbI0 APYTUX JIOACH U COOCTBEHHOMY 3/I0POBbIO; 000CHOBAHUE U COOTIOCHIE
Mep MpoQMIAKTUKH 3a00JeBaHMM, OKa3aHWE MEPBOW MOMOIIM MPH TpaBMax, COOIIOJCHHE MPaBUII

MOBCACHUS B IPUPOJC.



1.2.2. [Inanupyemble pe3yabTaThl OCBOCHHsI 0011e00pa30BaTeIbHOI IMCIUILINHBI B cooTBeTcTBHH ¢ ®T'OC
CIIO u Ha ocHOoBe PI'OC COO

Oco0oe 3HaueHne AUCIUIUIMHA UMeeT Ipu popmupoBanuu U pazsutuu OK u 1K

Koa 1 HauMeHOBaHUE
(popmupyembIx
KOMIIEeTeHI i

HJ'laHl/lpyeMble pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 1. [lonumars
CYLIHOCTb U
COLIMATIBHYIO
3HAYUMOCTb OyAyIIeH
npodeccuu, NposiBIATH
K HEM yCTOMYMBBIN
HHTEpEC.

B yacTu Tpy10BOT0 BOCIMTAHMS:

- TOTOBHOCTbH K TPYAY, OCO3HAHHE
IIEHHOCTH MacTepCTBa, TPYAOTIO0HUE;
- TOTOBHOCTBH K aKTHBHOM
JIEeSITEILHOCTH TEXHOJIOTHYECKON 1
COIMAIbHOW HAIIPABIEHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATD,
IJIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHATH TAKYIO JACSATEIHHOCTD;

- HHTEepec K pa3Iu4HbIM cepam
npohecCHoHATBHOM JIeATeTFHOCTH,
OBnageHue yHMBEpCAIbHBIMU
y4eOHBIMU MTO3HABATEIIHHBIMH
NEUCTBUSIMHU:

a) 0a3oBble JIOTHYeCKHe el CTBUS:
- CaMOCTOATETHLHO (OPMYIUPOBATH U
aKTyaJIM3UpPOBATH IPOOIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBII
MPU3HAK WK OCHOBAHUSA JJIsi
CpaBHEHUS, KiacCu(pHUKaAIUU U
0000111eHM;

- OTIPEACIISATh LETU AEATEIbHOCTH,
3a71aBaTh NapaMeTpbl U KPUTEPUH UX
JIOCTYKCHMS,

- BBISIBJISITh 3aKOHOMEPHOCTHU U
MIPOTUBOPEYHS B paCCMaTPUBAEMBbIX
SIBIICHUSAX,

- BHOCUTbh KOPPEKTUBBI B
JIeSITENLHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM,
OLIEHUBATh PUCKHU MOCIEACTBUI
JIeSITeILHOCTH;
pa3BUBATh KPEATUBHOE MBIIICHHE
IIPU PEIICHUH )KU3HEHHBIX MPOOIeM
6) 0a30BBIE HCCIENOBATEILCKHE
JeHCTBHUA:

- BJIaJICTh HABBIKAMH y4EOHO-
HCCIIEI0BATENBCKOM U IPOEKTHOM

- c(opMupoBaTh 3HaHHS O MECTE U
POy OMOJIOTUH B CUCTEME
€CTECTBEHHBIX HAYK, B
(GhOopMUPOBAHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTHHBI MHUPA,
B MMO3HAHUU 3aKOHOB MIPUPO/IBI U
pelIeHNH KU3HEHHO BayKHBIX cott
HKOJIOTMUYECKUX MPOOIEM
YEJIOBEYECTBA, a TAKXKE B PEIICHUN
MIPUPOIOTIONIE30BAHUS; B
(dhopMUPOBAHUH [IECHHOCTHOTO
OTHOIIEHHMSI K PUPOJie, OOLIECTBY,
YEJIOBEKY; O BKJIAJC POCCUNUCKHUX U
3apyOEKHBIX YICHBIX - OMOJIOTOB B
pa3BUTHE OMOJIOTHH;
(GyHKIMOHAIBHOW IPaMOTHOCTH
YeJI0BeKa JUIsl pEeIECHUs KU3HEHHBIX
npooJiem,

- YMETbh BIAJETh CUCTEMOU
OMOJIOTUYECKHUX 3HAHUM, KOTOpast
BKJIFOYAET:

OCHOBOIOJIATraloIIe OUOIOrHUECKUe
TEPMUHBI U MOHATHUS ()KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BU/,
MOMYJISIINS, SKOCUCTEMa, OMOLIEHO3,
ouocdepa; MeTaboaIu3M, TOMEOCTa3,
KJICTOYHBIN UIMMYHUTET, OUOCUHTE3
Oenka, OMOIOIUMEPHL, JUCKPETHOCTD,
CaMOBOCIIPOU3BEICHHUE,
HACJIEeJICTBEHHOCTh, I3MEHUUBOCTb,
SHEPro3aBUCUMOCTh, POCT U
pa3BUTHE);

OMONOTUYECKHE TEOPUH: KIETOUHAs
teopus T. IlIsanna, M Illnelinena, P.
BupxoBa; KJI0HaIbHO-CEJIEKTUBHOTO
ummyHnurera I1. Opmux, U.1.
MeuHunkoBa, XpOMOCOMHasi TEOpUs
HacnencTseHHoctu T. Moprana,
3aKOH 3apoJbIeBoro cxojctea K.
boapa, sBomonnonnas teopus Y.




NEeSITeIbHOCTH, HAaBBIKAMU Pa3peIICHHS
npoOem;

- BBISBIIATH IPUYUHHO-CJICICTBEHHBIC
CBSI3M M aKTyaJIM3UPOBATh 33134y,
BBIJIBUTATh THIIOTE3Y €€ PeUICHUS,
HaXOJUTh apTYMEHTBI JUIS
JI0Ka3aTesIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTCPUHU
pelICHHUS;

- aHaJM3WUPOBATH IOJIyYCHHBIC B XOJI€
pEIICHUS 3a/1a49¥ PE3yIbTaThl,
KPUTHYCCKH OI[CHUBATH HX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH
W3MCHCHHE B HOBBIX YCIIOBUSX;

- YMETh MEPEHOCHUTH 3HAHUS B
MMO3HABATEIHHYIO U TIPAKTHUECKYIO
001aCTH KU3HEIEITSILHOCTH,

- YMETh HHTETPUPOBATH 3HAHUS U3
Pa3HBIX MPEIMETHBIX 001acTeH;

- BBIJIBUTATh HOBBIC UJCH, TIPETaraTh
OPUTHHAIILHBIC TIOJIXOJTBI U PEIICHUS;
CITOCOOHOCTH UX UCITOJIb30BAHUS B
MMO3HABATEILHON M COIUATBHOM
MIPaKTHUKE

JlapBuHA, CHHTETHYECKASI TEOPHS
ABOJIIOINH, TEOPHUs aHTpororeHesa 4.
Hapeuna; Teopus onoreoneHno3a B.H.
CykauéBa; yuenus H.W. BaBunosa -
o Llentpax MmHOTOOOpa3us u
MIPOUCXOKIACHUS KYJIbTYPHBIX
pactenuii, A.H. CeBepioBa - 0 myTsix
Y HampaBlIeHUIX dBorormH, B.U.
Bepnanckoro - o 6uocdepe;

3aKOHBI (€IMHOO0Opa3us MOTOMKOB
MIEPBOTO MOKOJICHHS, PACIICTUICHHUS
MPU3HAKOB, HE3ABUCUMOTO
HacJe10BaHus IPU3HAKOB [
MeHnpens, ClenIeHHOTO
HACJICJIOBaHUS MMPU3HAKOB U
HapYIICHUS CUETUICHHS TeHOB T.
MopraHa; rOMOJIOTHYECKHX PSJIOB B
HaciaeacTBeHHoU n3MeHunBoct H.U.
BaBuioBa, reHETUYECKOTO
paBHoBecus Jlx. Xapan u B.
BaiinGepra; 3apopIeBoro cXo/AcTBa
K. bapa, OnoreHeTn4eckoro 3akoHa
2. I'ekkenst, . Mromepa);
MPUHLIMIIBI (YUCTOTHI FAMET,
KOMIUIEMEHTAPHOCTH);

npaBuia (Muaumyma tO. JInbuxa,
9KOJIOTMYECKON MUpaMUIbl YHUCe,
OMOMAaCChI U SHEPTHH );

rumnoTe3bl (KoarepBaTHo A. .
Omnapuna, nepBudyHoro OyinpoHa JIx.
XonpeitHa, mukpocdep C. dokca,
pubo3uma T. Uek);

- chopMUpOBaTh YMEHUS
pacKpbIBaTh COJIEpIKaHUE
OCHOBONOJIATAIOIINUX OMOJIOTUYECKUX
TEOPUI U TUIIOTE3: KIETOYHOMH,
XPOMOCOMHOM, MyTallUOHHOM,
SBOJIIOIIMOHHOM, TPOUCXOKACHUS
JKU3HU U Y€JIOBEKa; BIIaJICHHE
CUCTEMOI 3HaHUN 00 OCHOBHBIX
METO/IaX Hay4YHOTO MO3HAHMUS,
HCIIOJIb3YEMbIX B OMOJIOTHUECKUX
UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U
HKOCUCTEM (OTHCaHKe, U3MEpEHHeE,
poBeJIcHIE HAOMIOIEHUH);
croco0amu BBISBIICHUS U OIEHKU
AHTPOTIOTEHHBIX H3MEHEHUI B
OPUPOJE;

- chopMHUpPOBATh YMEHHUS




pPacKpbIBaTh OCHOBOMOJIAralOIINe
OMOJIOTMYECKHE 3aKOHBI 1
3akoHomepHoctu (I'. Menpens, T.
Moprana, H.W. BaBunosa, 3.
I'exkenst, @. Mromepa, K. bapa),
TPAHUIIBI KX IPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

YMETb BBIJICIIATH CyIICCTBCHHBIC
MPU3HAKU: CTPOCHHS BUPYCOB,
KJIETOK IIPOKapUOT U YKapHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX
OpraHu3MOB, BHJIOB, OMOTEOIICHO30B,
AKOCHCTEM U Orochepsl;

CTPOCHHS OPTAHOB U CHCTEM OPraHOB
PACTCHMIA, )KUBOTHBIX, YCIIOBEKA;
MIPOIIECCOB JKU3HEACATEIBHOCTH,
MPOTEKAIINX B OPraHu3Max
pacTeHUH, )KHBOTHBIX U YEJIOBEKa;
OMOJIOTUYECKHX MTPOIIECCOB: OOMEeHa
BeIecTB (MeTa00JIM3M),
UHGOPMAIIUN U TIPEBPAIICHUS
SHEpruu, OpoKeHus, aBTOTPO(YHOTO
U TETEPOTPO(PHOTO THIIOB MUTAHHS,
($hOTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MEH03a, raMeToreHesa,
SMOpHOTeHe3a, MOCTIMOPHOHAIIEHOTO
pa3BUTHUS, PA3MHOKEHHUS,
WHAUBUAYAbHOTO Pa3BUTHS
opranu3Ma (OHTOTEHE3a),
B3aMMO/ICIICTBUS T€HOB, FETEPO3HUCA;
JIEHCTBUI UCKYCCTBEHHOTO 0TOODA,
CTaOUIM3UPYIOLIETO, ABIKYILETO U
Pa3pbIBAIOIIETO ECTECTBEHHOTO
CUMIIATPUYECKOTO BUI000pa30BaHMUS;
BIIUSTHUS IBIDKYILUX CHJT BOJIIOLIUU
Ha TeHO(OHT OMYISIUH;
MPUCTIOCOOIEHHOCTH OPraHu3MOB K
cpene oOuTaHus, YepeI0BaHUS
HAIPAaBIIEHUH 3BOJIOLUU;
KpyroBOpOTa BEUIECTB U MOTOKA
SHEPTUH B IKOCHUCTEMAX;

- TpUOOPECTH OMBIT IPUMEHEHUS
OCHOBHBIX METOJIOB HAYYHOTO
MO3HAHUS, UCTIOIb3yEMBIX B
Ounonoruu: HaOMIOACHUS U OTIMCAHUS
JKUBBIX CHCTEM, MIPOIIECCOB U
SIBIIGHUH; OpraHU3ally U
MPOBEJCHUS OUOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBHKEHHS




TUTIOTE3, BBISBISTH 3aBUCUMOCTHU
MEXTy HCCITIETyEMbIMH BEITMYHMHAMU,
0O0BSCHATH TIOJTYYCHHBIC PE3YIHTATHI
1 (OPMYIUPOBATH BEIBOJIBI C
WCIIOJIb30BAaHUEM HAYYHBIX MTOHSATHH,
TEOPHUI U 3aKOHOB;
c(hopMHPOBATh YMECHHUS BBIJICIIATH
CYIIECTBEHHBIC MTPU3HAKU BUPYCOB,
KJICTOK TIPOKAPHOT B dyKApHOT;
OJTHOKJICTOYHBIX © MHOTOKJICTOYHBIX
OpraHu3MOB, BHJIOB, OMOTEOIICHO30B
1 3KOCHUCTEM; 0COOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U
MIPEeBpAICHIUS SHEPTUHU B KIICTKE,
(dhoTOCHHTE3a, TUTACTUYECKOTO U
HHEPTreTUYECKOT0 0OMEHA,
XEeMOCHHTE3a, MUTO3a, Meii03a,
OTUTOIOTBOPEHUS, PA3BUTHS U
Pa3MHOKCHHS, UHIUBUIYAILHOTO
pa3BUTHA OpraHu3Ma (OHTOreHe3a),
00pBOBbI 32 CYIIECTBOBAHUE,
€CTECTBEHHOTO 0TOOPa,
BUJI000pa30BaHus,
MIPUCTIOCOOTIEHHOCTH
OpraHu3MOB K cpe/ie 0OMTaHus,
BJIMSTHASI KOMITOHEHTOB 3KOCHCTEM,
AQHTPOTIOTEHHBIX U3MECHEHHH B
HKOCHCTEMAX CBOCH MECTHOCTH,
KPYrOBOpPOTA BEIIECTB U
MpeBpalieHue YHEPruu B Onocdepe;
- copMUpPOBATh YMEHUS IPUMCHSTh
MOJTyYCHHBIC 3HAHUS JUIS
00BSICHEHHUST OMOJIOTUYECKUX
NPOIIECCOB U SIBJICHUH, JUISI TPUHSATHS
NPaKTUYECKUX PEIICHUH B
MIOBCEIHEBHO KU3HHU C IIEIBIO
oOecrieueHus 6€30MACHOCTH CBOETO
3JI0POBBSI U 37I0POBbSI OKPYIKAIOIIUX
JIFO/IeH, COOITIOICHUS 3]I0POBOTO
o0paza KHU3HU, HOPM IPAMOTHOTO
TIOBEJICHHS B OKPYIKaIOIIeh
MPUPOJIHON cpesie; MOHUMAaHKe
HE00X0IMMOCTH

MCIIOJIb30BaHUS JOCTHKEHU N
COBPEMEHHO OHoJIoTHU 1
OMOTEXHOJIOTHI ISl pAaIMOHATEHOTO
HCIIOJIb30BaTh COOTBETCTBYIOIINE

6I/IOHOFI/I‘-IGCKYIO TCPMHUHOJIOTUIO U
CUMBOJIMKY UIA JOKa3aTCJIbCTBA




POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;
B3aMIMOCBSI3U OPraHU3MOB U CPEJIbI
00UTaHUs; €IMHCTBA YEIIOBEYECKHIX
pac; He00X0IMMOCTH 370POBOTO
00pa3a KHU3HU, COXPAaHEHUS
pa3HooOpa3us BUIOB U IKOCUCTEM,
KaK YCIIOBHSI COCYIICCTBOBAHUS
MIPUPOJIBI ¥ YSJIOBEYECTBA;
chopmMupoBaTh YMEHHUS peliaTh
OuoIOTHYECKHE 3aa49H, COCTABIATD
TCHOTUITNYECKUE CXEMBI
CKPEIIUBAHMS JIJIS Pa3HBIX THUTIOB
HACJICIOBaHUS MPU3HAKOB Y
OpPraHU3MOB, COCTABJISITh CXEMBI
MIEPEHOCA BEIIECTB U DHEPTHH B
IKOCHCTEMaX (LIeNU MUTAHMUS,
MTUTIECBBIC CETH), BBISIBIIATD
MIPUYHUHHO-CJICICTBCHHBIC CBSI3U
MEX Ty HCCIIETYEMBbIMH
OMOJIOTHYECKUMH 00BEKTaMH,
MPOIIECCaMH | SIBIICHUSMU; JIeTIaTh
BBIBOJIBI M ITIPOTHO3BI HA OCHOBAHUH
MOJIy4YEHHBIX PE3YJIbTaTOB;

- chopmupoBaTh yMEeHHS
KPUTHYECKU OL[CHUBATh
nH(popMaIro OHOJIOTHIECKOTO
COJIepKaHus, BKIIIOYAIOIYIO
MICEBJOHAYYHbIEC 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (Cpe/ICTBa
MaccoBO HH(OpMaLIUHU, HAYYHO-
MOMYJISIPHBIE MAaTEepPHAIIb);
HUHTEPIPETUPOBATH ITUYECKUE
ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHM B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;
9KOJIOTHYECKHE MTPOOIeMbI
COBPEMEHHOCTH, (DOPMUPOBATH I10
OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHUE OLICHUBATH
ATHYECKHE aCTEeKThl COBPEMEHHBIX
UCCIIeIOBaHUI B 00J1aCTH
OMOTEXHOJIOTHH U TeHETUYECKUX
TEXHOJIOT Ui (KITOHUpPOBaHUE,
OTUIOIOTBOPEHUE, HATIPABICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe
TPaHCTEHHBIX OPTAaHU3MOB);

- chopMUpOBATh YMEHUS
co371aBaTh COOCTBEHHBIE




NUCHMEHHBIC U YCTHBIE COOOIICHHS
Ha OCHOBE OMOJIOTUYECKOM
uH(OPMAIIUY U3 HECKOJIBKUX
UCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh NOHATUMHBIN anmnapar
OuoJoruu;

- YMETb BBIIBUTaTh TUIIOTE3HI,
IPOBEPATH MX IKCIIEPUMEHTAITLHBIMU
cpeacTBaMu, GOPMYIUPYS LIETb
UCCIIEIOBAHMS, aHATU3UPOBATh
MOJTyYEeHHBIC PE3YNIbTATHI U JIENIaTh
BBIBO/IBL;

NPUHUMATh y4acThe B HAYYHO-
UCCIIEIOBATENLCKOM paboTe 1Mo
OHOJIOIUH, SKOJOTHU U MEJIULINHE,
MIPOBOIMMOM Ha 0a3e MIKOIbHBIX
Hay4YHBIX OOIIECTB U ITyOIMYHO
NIPEJICTABIIATH MTOJTyYCHHBIE
pe3yIbTaThl HA YUEHUUECKUX
KOH(epeHIMsIX pPa3HOrO YPOBHS,

OK 2. OpranunszoBsIBaTh
COOCTBEHHYIO
JeSTeTbHOCTD, UCXOIS
U3 LIEJU U CIIOCO0O0B ee
JOCTHXKEHHUS,
OIpENIeNIEHHBIX
PYKOBOJAUTENIEM

B oGnacTu ieHHOCTH HAYyYHOTO
MMO3HAHHUS:

- - chOPMHUPOBAHHOCTH
MHPOBO33PECHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOM MPAKTUKH,
OCHOBAHHOTO Ha JTUAJIOTE KYJIbTYP,

CHOCO6CTBYIOH_IGFO OCO3HAaHHIO CBOCTO

MecTa B MOJUKYJIbTYPHOM MHUpE;
COBEPIICHCTBOBAHUE S3bIKOBOH U

YUTATEIbCKOMN KYJIbTYPhI KaK CpeICTBa

B3aUMOJICHCTBUS MEXTY JIFOJbMU U
IIO3HAHUS MUPA;

- OCO3HAHUE [IECHHOCTU HAyYHOH
NesTeIbHOCTH, TOTOBHOCTh
OCYILECTBIISATh POEKTHYIO U
UCCIIEI0BATENBCKYIO JEATEIbHOCTD
WH/IMBUYaJIbHO U B TPYIIIIE;
OBnaieHre yHUBEpCAIbHBIMU
y4eOHBIMU [T03HABATEIbHBIMU
NEUCTBUSIMU:

B) paboTa ¢ nH(popMaruei:

- BJIQJIETh HaBBIKAMU MOJIyYSHUS
UH(POPMALIUU U3 HCTOYHUKOB PAa3HbBIX
THUIIOB, CAMOCTOSITEIILHO
OCYILECTBIIATh MOUCK, aHAJIN3,
CHCTEMaTH3alMI0 U UHTEPIIPETALIUIO
nH(pOpPMAIIUU Pa3TUYHBIX BUJOB U
(dopM npencTaBieHus;

- CO3JaBaTh TEKCTHI B Pa3IMUHbBIX

c(hOpMHPOBATh YMEHHS KPUTHICCKH
OIICHUBATh UH(OPMALIHIO
OHMOJIOTHYECKOTO COJIep/KaHuUs,
BKITIOYAIONIYIO TICEBIOHAYYHBIC
3HAHUA U3 PA3IMYHbIX UCTOYHUKOB
(cpencTBa MaccoBoi MH(MOpPMAITUH,
HAy4YHO-TIONYJISIPHbIE MaTepHalibl);
UHTEPIPETUPOBATH ITUUECKUE
ACMEKThICOBPEMEHHBIX
HCCIIEAOBAHNM B OMOJIOTHH,
MEAUIIMHE, OMOTEXHOJIOTHH;
- HHTEPIPETHUPOBATH ITUUYECKUE
ACIEKThl COBPEMEHHBIX
UCCIIeIOBaHM B OMOJIOTHH,
MeAUIMHE, OMOTEXHOJIOTHH;
paccMmarpuBath rio0anbHbIE
9KOJIOTHYECKUE MTPOOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH I10
OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIUIO, YMEHUE OLICHUBATH
ATHUYECKHUE aCMEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B 00J1aCTH
OMOTEXHOJIOTUU "
TEHETHYECKUX TEeXHOJIOTUH
(KITOHUPOBaHUE, HCKYCCTBEHHOE
OTUIOIOTBOPEHUE, HATIPABICHHOE
M3MEHEHHE TeHOMA U CO3/JaHHe
TPaHCTEHHBIX OPTAaHU3MOB);
chopMHUpOBaATh YMEHHSI CO3/1aBATh
COOCTBEHHBIE MUCEMEHHBIEC U YCTHBIC




(dopmarax ¢ yueToM Ha3HAUCHUS
nHGOpMAIIUY U LIEIEBOH ayTUTOPHH,
BBIOMpast ONTUMANIBHYIO (OpMY
MPEICTABICHUS U BU3YATH3AINH;

- OLICHMBATH JIOCTOBEPHOCTH,
JETUTUMHOCTh UH(POPMALIH, e
COOTBETCTBHUE MPABOBBIM U MOPAJIBHO-
THYECKHM HOpMaM;

- HCIOJIb30BaTh CPEJCTBA
UH(POPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX TEXHOJIOTHI B
pelIeHNN KOTHUTUBHBIX,
KOMMYHUKAaTHBHBIX U
OpraHu3aIMOHHBIX 33144 C
cobmoieHreM TpedoBaHUM
SPTrOHOMHKH, TEXHHUKH 0€301TacHOCTH,
TUTHEHBI, pecypcocOepexeHus,
MPABOBBIX M ATHYECKUX HOPM, HOPM
WH(POPMAITMOHHOM 6€30TacCHOCTH;

- BJIaJeTh HABBIKAMH PACIO3HABAHUS
1 331U THl HH(OpMaLnHy,
WH(POPMAITMOHHOHN 6€30TIaCHOCTH
JHYHOCTH

COOOLICHHS HA OCHOBE
O6uonornyeckoit nHGopMauu u3
HECKOJIbKUX UCTOYHUKOB, IPaMOTHO
UCIIOJIb30BATh NOHATUMHBIN anmapar
Oouonoruu

OK 6. PaboTats B
Komane, 3hHEKTUBHO
00IIaThECA ¢ KOJUIETaMHu,
PYKOBOJICTBOM,
KJIIMEHTAMH.

- TOTOBHOCTh K CAMOPa3BUTHIO,
CaMOCTOSTEIBLHOCTH U
CaMOOTIPEICIICHUIO;

-OBJIaJICHUE HaBBIKAMU y4EOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOM 1
COLIMAJIEHOM JeATENbHOCTH;
OBJajieHHe YHUBEPCATbHBIMHU
KOMMYHUKATHBHBIMHU J1eHCTBUSIMMU:
0) coBMecTHAasl JIeATeJbHOCTD.

- IOHMMATh U UCIOJIH30BaTh
MIPEUMYIIECTBA KOMaHIHOM
UIIPUHUMATH 1€ COBMECTHOM
JESATETLHOCTH, OPraHU30BBIBATH U
KOOPJUHHUPOBATH JCHCTBUS IO €€
JOCTHIKEHMIO: COCTABJIATH IIJIaH
JEHCTBUM, paclpeieIATh POJIU C
y4€TOM MHEHUN YYACTHHKOB
00CYXXJaTh pe3ylbTaThl COBMECTHOM
paboThI;

- KOOPAMHUPOBATH U BBITIOIHAThH
paboTy B YCIOBUSX PEAbHOTO,
BUPTYAJILHOTO U KOMOUHHUPOBAHHOTO
B3aNMOJICHCTBHS,

- OCYILECTBIIATH MO3UTUBHOE
CTpaTEeruyecKoe MOBEJCHUE B

- chopmupoBaTh YMEHUS
CcO31aBaTh COOCTBEHHBIE
MUCHbMEHHBIC U YCTHBIC COOOIICHHUS
Ha OCHOBE OMOJIOTHYECKOM
UH(GOPMAIIUN U3 HECKOJIBKUX
HUCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHITUHWHBIN armapar
OHOJIOTHH;

YMETh BBIJIBUT'aTh TUIIOTE3HI,
MPOBEPSATH UX IKCICPUMEHTATbHBIMU
cpeacTBaMu, GOPMYITUPYS 1ICITb
HCCIICIOBaHUS, aHATU3UPOBATh
MIOJTyYCHHBIC PE3YJIbTAThI U JICNIATh
BBIBOJIBI

- IPUHUMATh y4acTHUE B HAYYHO-
HCCIIeIOBATEIIbCKOM paboTe 110
OHOJIOTHH, DKOJIOTUU U MEIULIMHE,
IIPOBOAMMON Ha 0a3€ IIKOJIbHBIX
HAy4YHBIX OOIIECTB U MyOIMYHO
MPEJICTABIISITH MOTy4YEeHHBIE
pe3yabTaThl HA YYEHUUECKUX
KOH(epeHIHIX Pa3HOTO YPOBHS




Pa3IUYHbIX CUTYaLUsX, IPOSIBIISITH
TBOPYECTBO U BOOOpakeHUe, ObITH
WHUIIMATUBHBIM

OgiageHne yHMBePCAJIbHBIMH
peryJsTHBHbIMM JeHCTBUSIMU:

') IPHHSATHE ce0s M APYTUX JHOIeii:
- IPUHUMATh MOTHBBI U apPT'YMEHTHI
JOPYIUX JIFOJIEH IIPU aHAIU3e
pe3yJIbTaTOB AEATEIbHOCTH;

- PU3HABaTh CBOE MPABO U NPaBO
JIPYTUX JII0JIeH Ha OIIHMOKY;
pa3BUBATh CIIOCOOHOCTh MIOHUMATH
MUP C MMO3ULIUHU APYroro YyeaoBeKa

OK 3. AnanusupoBarb
pabouyro CUTYaIHIo,
OCYILIECTBIISTh
TEKYIINI U UTOTOBBII
KOHTPOJIb, OIICHKY U
KOPPEKITHIO
cOOCTBEHHOM
NESITETbHOCTH, HECTH
OTBETCTBEHHOCTb 32
pe3yabTaThl CBOEH
paboTEHI.

B 00J1acTH 3K0JI0rH4€CKOT0
BOCIIMTAHUA:

- c(OpMHPOBAHHOCTH IKOJIOTHIECKOM
KYJIBTYPbI, TOHUMAaHUE BITHSTHHS
COIIMAJIEHO-3KOHOMHYECKUX
MIPOLIECCOB HAa COCTOSIHUE MTPUPOTHOU
U COLIMAIBHOM Cpebl, 0OCO3HAHUE
r100aIbHOTO XapakTepa
9KOJIOTUUYECKHUX TTPOoOIIeM;

- TUIAaHUPOBAHUE U OCYIIECTBICHUE
JICUCTBUI B OKPYXaIOIIEH cpejie Ha
OCHOBE 3HaHUS EJIEH YCTOMYUBOTO
Pa3BUTHS YEIIOBEUECTBA;

AKTMBHOE HEMPUATUE ICUCTBUI,
MPUHOCSIINX BPEJ OKPY>KaroIiei
cpene;

- YMEHHE NMPOTHO3UPOBATH
HEeOJIarONPUATHBIE SKOJIOTHYECKUE
MOCJICICTBHS TIPEATPUHUMACMBIX
JEHCTBUM, TPEAOTBPAIATh UX;

- pacuIMpeHHE OIbITa ACSITCIBHOCTH
9KOJIOTUYECKOM HAIPaBJICHHOCTH;

OBJIaJICHUE HaBBIKAMU y4EOHO-
HCCIIEN0BATENBCKOM, MPOECKTHOU U
COLIMAJILHOM OESITEILHOCTU

- BJAJETh CUCTEMOM 3HAHMM 00
OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, UCIIOJIb3yEeMbIX B
OHMOJIOTHYECKHUX HUCCIIET0OBAHUIX
JKUBBIX O0HEKTOB U DKOCUCTEM
(omucanue, U3MepEHUE, MPOBEICHUE
HaOJIIOICHHH ); cTIoco0amMu
BBISIBJIEHUS U OIICHKH
AHTPOTIOTEHHBIX U3MEHEHUH B
TIPUPOJIE;
- YMETb BBISBIIATH OTIMUNUTEIHHBIC
MIPU3HAKY )KMBBIX CHCTEM, B TOM
YuUCJie TPUOOB, PACTEHUM, JKUBOTHBIX
1 YEJIOBEKA; MPUCTIOCOOICHHOCTh
BHJIOB K cpeJie OOUTaHus,
a0MOTHYECKUX U OMOTHYECKUX
KOMIIOHEHTOB DKOCHCTEM,
B3aHMMOCBSI3EH OpraHu3MOB

B coo01ecTBax,
AHTPOTIOTEHHBIX U3MCHEHUH B
JKOCHCTEMAX CBOEH MECTHOCTH;
-YMETh BBIIEISTH CYILIECTBEHHBIE
MIPU3HAKU OMOJIOTHYECKHX
MIPOIIECCOB: OOMEHA BEIIECTB




(MeTabonusm), nHOpMALIUU U
npeBpalieHus SHePrun, OpoKEeHus,
aBTOTPOGHOTO U TeTepoTpoPHOTrO
TUIIOB MUTaHUs, POTOCHUHTE3A U
XEMOCHHTE3a, MUT03a, Meii03a,
ramMeToreHesa, SMOpHOTeHesa,
NOCTAMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHSI, HHIUBUIYaTbHOTO
pa3BUTHSI OpraHu3Ma (OHTOreHe3a),
B3aWMO/JICVCTBHS T€HOB, T'€TEPO3UCA;
JIEHCTBUM UCKYCCTBEHHOTO 0TOODA,
CTAaOMIM3UPYIOIIETO, ABMXKYIIETO U
Pa3phIBAIOIIETO €CTECTBEHHOTO
0TOOpa; AITOTATPUUECKOTO
CHUMITaTPHYECKOTO BUI000Pa30BaHMS;
BIIMSTHUS JABFDKYIIIMX CHJT SBOJTFOIINN
Ha TeHO(OH T OMYJISIUH;
MPUCTIOCOOJIEHHOCTH OPraHu3MOB K
cpene oOuTaHus, YepeI0BaHUS
HaIpaBJIEHUN 3BOJIIOIUH;
KPYrOBOpPOTa BEIIECTB M IMOTOKA
SHEPTHH B IKOCHCTEMAX

[IK 3.2. OcyiiecTBasiTh
HaOJII0JICHHE 3a
COCTOSTHHEM
KOHTaKTHOM CETH,
JIMHUM CBSI3U, CUTHAJIOB
MOJBIDKHOT'O COCTaBa U
I'PY30B B MPOXOIAIITUX
oe31ax.

I1K 3.3. Orpaxnatb
MeCTa, YrpOsKaroIue
0€30I1aCHOCTH U
HETIPEPBIBHOCTH
JIBUKEHUS MOE3I0B.

[IK 3.4. TIpou3BoauTh
MyTeBbIe PadOTHI, HE
TpeOyloIIye y4acTus
MOHTEPOB MYTH U
JIpyrux paboyux.




2.CTPYKTYPA U COJAEP)KAHUE YYEFHOU JUCIHUATLTAHBI

2.1. O6bem yueOHOM AUCIUIUTUHBI M BUBI Y4eOHOU pabOTHI.

Bua yueOHo# paGoThl O0bem B yacax

O06BeM 00pa3oBaTEIBHOM MPOTPAMMBbI AUCIIATIITUHBI 108
1. OcHOBHOE coepKaHue 72
B T.U.

TEOPETUYECKOE 00yIeHNE 38
MIPAKTHUYECKHUE 3aHATHS 15
abopaTOPHBIC 3AHITHUS 4
KOHTPOJIbHBIE PA0OTHI 5
2.ITpodeccrnoHanbHO-OpUEHTUPOBAHHOE COJIEPIKAHHE 8
B T.U.

TEOPEeTUYECKOE 00yIeHNE 3
MPaKTUYECKHUE 3aHATHS 5
JuddepeHunpoBaHHbIN 3a4eT 2




2.2. TemaTuyeckuii TUIaH U CO/IepKaHue y4eOHOM TUCIUIITHHBL.

HaumenoBanue Coaepikanue yueOHOro MaTepuajia (0CHOBHOe U podecCHOHATBHO-OPHMEHTHPOBAHHOE), O0bem | @opmupyemble
pa3iesoB U TeM JadopaTopHble M IPAKTHYECKHE 3aHATHSA, IPUKJIAJTHON MOAYJ/Ib YacoB | KOMIETeHIHH
1 2 3 4
Conepxanue 72
Pa3nen 1. KileTka - cTpyKTYpHO-(pDYHKIIMOHAJIbLHAS eIUHHUIA 'KUBOI'0 18

Tema 1.1. buonorus xak Hayka. CBsi3b OMOJIOTUU C IPYTMMH HayKaMu: OMOXUMHUsL, Onopu3uka, OMOHUKA, 1 OK 02
Buonorns kax reHoreorpadus u ap. Posib u mecto 6uonoruu B GopMUpoBaHUM COBPEMEHHOIN HAYyYHON KapTHHBI MUpA.
Hayka 3HaueHune Ouosornyeckux 3HaHui. Mictopust Onosioruu. 3HayeHne HUTOJIOTUH JJISl Pa3BUTHS OHOJIOTHH U

MO3HAHUS PUPO/IBL.
Tema 1.2. Oomasn | PaznooOpa3zue 6mocucrem. Opranuzamnusi OMOJOTHIECKUX CUCTEM. Y POBHHU OPraHU3aIiu OMOCHUCTEM: 1 OK 02
XapaKTePUCTHUKA | MOJICKYISPHO-TEHETUYECKUH, OPraHOUIHO-KJIETOYHBIA, OpraHU3MEHHBIN, TOMYIISILIMOHHO -BUOBOM,
JKU3HU 9KOCUCTEMHBIH (OnoreoneHOTHYECKHIT), Ouocdepubiit. Hayku, nzyyaroniue Ononoruyeckue o0beKThl Ha

pa3HBIX YPOBHIX OpraHu3auy xKu3HU. OO11as XapakTepUCTUKA KU3HHU, CBOMCTBA JKUBBIX CUCTEM.

IIpoueccsl, mporcxoasaiue B OnocucTeMax
Tema 1.3. XuMHYecKuil cocTaB KIeTKu. Heopranuueckue BeuiecTBa KIeTKH, UX Ouosiornyeckas posb. Opranuueckue | 1 OK 01
Buonornyecku BellecTBa KJIeTKU. buonoruueckue nosmmepsl. benku. CTpykTypa U GyHKIUN OEIKOBON MOJIEKYJIBL. 8§ 8421
BaKHbIE @depMeHTbI, IPUHIMIT UX ACUCTBUSA. YTIIeBOIbl. buonoruueckue GpyHkuu yriaeBooB. Jiunuasl. O0mmii K 2.1.
XUMHYecKHne w1aH cTpoenus. ['uapopunbHo-runpodoOHsle cBolicTBa. Kiaccudukanus nunuaos. buonornyeckue K 2.2
COeIMHEHUSA ¢ynkuuy munuaoB. AT®. Crpoenue monekynsl AT®. buonornyeckue pynkuuu AT K 2.3

IIpakTuyeckue 3ansiTus: Posb 6e1KOB, YrIIeBOJIOB U )KUPOB B OpraHu3Me uenoBeka. Buramunsl u 1

OMOJIOTUYECKH aKTUBHBIC I[063.BI(I/I, HX 3HAYCHHUC B )KU3HU OpraHn3Ma 4CJIOBCKaA. I'uno- 1 aBUTaMHHO3BI UX
OCICACTBHUA. Hpe,[[CTaBJIeHI/Ie YCTHBIX COO6II.[€HHI>'I C HpeseHTauHeﬁ, MOATOTOBJICHHBIX IO IICPECYHIO

HCTOYHUKOB, pCKOMCHIOBAHHBIX ITPEIIOAaBaTCICM




JlabopaTopHbIe 3aHATHSA:

Jlaboparopnas padota “Omnpenenenue Buramuaa C B npoaykrax nutanus’ [1oAroToBka BapuaHTOB OIIBITA,
HaOJI0/ICHNUE 32 KAYECTBCHHBIMU PEAKIIMSIMH, 3aII0JITHEHUE pabodeil TabIuIIbl, MHTEPIPETAIUs
HaOJI0/1aeMBIX SIBICHUH, (HOPMYIHpPOBaHHUE BBIBOJIOB

Jlaboparopras padota «I'uapodhuasHO-THAPOGOOHBIE CBOMCTBA JTUITHIOBY
[ToaroToBKa BapHaHTOB OTIBITA, HAOIFOICHHE N3MEHEHHSI PACTBOPUMOCTH JIUIIHJIOB, 3all0JHEHHE pabodeit

TaOIUIbl, UHTEPIIPETALMs] HaOJII01aeMBbIX SIBJICHUH, (GOpMyIHpOBaHKHE BHIBOJIOB

Tema 1.4.
CTpykKTypHO-
(pyHkumnoHanbHasA
OpraHu3anus

KJIE€TOK

Knerounas teopus (T. l1IBann, M. [llneiinen, P. BupxoB). OCHOBHBIE 110JI0KEHHS] COBPEMEHHOM
KJIETOUHOM Teopuu. TUIIBI KIETOK: SyKapuoTHUECKas U MpokapuoTuyeckasi. CpaBHUTENbHAS
XapaKTEPHUCTHKA KJIETOK dYKaApHOT (PaCTUTEIHHOM, )KUBOTHOM, TpuOHOI). CTpoeHHE MPOKAPUOTUIECKOI
kJeTku. OcoOEHHOCTH CTPOEHUS reTepoTpo(HOM U aBTOTPOPHON TPOKapHOTUUYECKUX KIIeTOK. CTpoeHue
I1a3MaTH4ecKoid MeMOpaHbl. TpaHCHopT BElIECTB Yepes MIa3MaTHYecKyl0 MeMOpaHy: MacCUBHBIN U
AKTUBHBIN. DHAONMTO3: MUHOIIUTO3, (parormTo3. Ik301uTo3. OO0I0UKA UK KIIETOYHAS] CTCHKA.
CtpykTypa v PyHKIIMH KJIETOYHON CTEHKH pacTeHui, rpudos.l{uronnazma. [{uto3omns. [lurockener.
OnHomMeMOpaHHBIE OpTraHOMIBI KJIETKH: dHA0TuIa3mMaTnyeckas cetb (DI1C), anmapat ['oybKH, JTH30COMBI,
MEPOKCHCOMBI, BaKYOJIU PACTUTEIBHBIX KJIeTOK. CTpoeHue U (YHKIIMH OJHOMEMOPAHHBIX OPraHOU/IOB
kietku. Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OPraHOUIbI KJIETKU: MUTOXOHIPUHU, TUIACTUIBL: XJIOPOILIACTHI, XPOMOILIACTHI,
JIEHKOIUIACTBI, UX CTPOCHUE U PYHKUUU. S epHBIil anmnapar KJIeTKU, CTpOeHHe U (QYHKIIHU.
HemeMmOpanHbie opraHou bl KJIETKU: pUOOCOMBI, MUKPOTPYOOUKH, KIETOUYHbIHN LIeHTp. OpraHouabl

ABUXKCHUSA: PECHUYKU U KT'YTUKH. CTpOeHI/IC n q)YHKI_II/II/I HCMCM6paHHBIX OpPraHor10B KJIICTKH

OK 01
OK 02
OK 04

JlaGopaTopHble 3aHATHS:

JlaboparopHas pabota «CTpoeHue KIETKHU (pacTeHUs, ’KUBOTHBIE, TPUOBI) U KIETOUYHbIC BKIIOYCHHUS
(kpaxmai, KapOTHHOUIBI, XJIOPOILJIACTHI, XPOMOTIIIACTHI )»

[IproOpeTeHue onbITa MPUMEHEHHS] TEXHUKH MUKPOCKOITMPOBAHUS MTPH BHITIOTHEHUH Ta00PATOPHBIX

pa60T. IloaroToBka MUKPOIIPLCIIapaToB, Ha6J'II-0I[eHI/Ie C IIOMOLIBIO MUKPOCKOIIA, BBISIBJICHUC pa3nnq1/1ﬁ
MCKAY U3y4aCMbIMHU 06’beKTaMI/I, HHTCpIpeTaliusa Ha6J'IIO,Z[aeMLIX HBHCHHﬁ, (pOpMYHHpOBaHHG BBIBOJOB

JlaboparopHas padota «[IpoHuriaemocts MeMOpaHsbI (TUIa3MOHU3, IETIA3MOIIN3)»

OK 01
OK 02
IIK 2.1.

IIK 2.2




[TpuobpeTenune onbiTa MPUMEHEHHS TEXHUKA MUKPOCKOTIMPOBAHUS TPH BBITIOJIHEHUH Ja00paTOPHBIX
pabort. [lonroroBka MUKponpenapaToB, HAOMIOIEHHE ¢ TIOMOIILI0 MUKPOCKOIIA, BBISIBICHUE Pa3InYHA

MEXAY U3y4aeMbIMU 00bEKTaMU, HHTEPIIPETALINS HAOII0aeMbIX SIBJICHUN, (POPMYIUPOBAHNE BBIBOJIOB

Tema 1.5. Crpoenune xpomocoM. XpOMOCOMHBIN HA0OP KJIETOK, FTOMOJIOTMUHBIE U HETOMOJIOTUYHBIE XPOMOCOMBI, OK 01
CTpyKTYypHO . . OK 02
rariouHbIN 1 quruionanbii Habop. Hyknennossie kuciotel. JJHK u PHK. Ctpoenne HykienHOBBIX K 2.3
(pyHKUMOHAIbLHBIE '
kucnotT. Hykneotuapl. Komnnemenrapusie azotuctoie ocHoBanus. [IpaBuno Yapradda. Crpykrypa JJHK -
(pakTopsI .
nBoitHas crivpanb. Mectonaxoxaenue u ouonornueckue pynkunu JJHK. JTHK-3xcnepruza. Bunst PHK.
HACJIeICTBEHHOCTH
Oyukuuu PHK B knetke
IIpakTnueckue 3auaTusA: Pemenue 3a1a4 Ha onpeziesieHue NoCae0BaTeNbHOCTH HYKIEOTHIOB
Tema 1.6. Martpuunsiii cuare3 JIHK - permukanus. puanuns! perumkanun JJTHK. Mexaausm permukannu JJHK. OK 01
OK 02
IIpoueccsl Penapauus JIHK (nopemnniekatuBHas, noctperuiekatuBHas). Peakiiuu MmatpuyHoro cuntesa. [lpuniun
MATPUYHOTO KOMIUIEMEHTAPHOCTH B peakuusax MarpuuHoro cunresa. JJHK u rensl. ['eneTnuecknii kon, ero cBOMCTBA.
CHHTEe3a Tpanckpunuus - matpuunbiii cunte3 PHK. Tpancnsius u e€ stansl. YcnoBus Onocunresa Oenka.
Crpoenue T- PHK u konupoBanue aMmuHoKUCI0T. Pos pubocom B OMocuHTE3e Oenka
IIpakTnyeckue 3auaTHA: Pelenue 3a1a4d Ha onpeesieHue 0CIeA0BaTEbHOCTH AMUHOKHCIIOT B
MoOJIeKyJIe Oenka.
Tema 1.7. Bupycsl - HeknieTouHble GopMBbl XKU3HU U 00IUTraTHbIE apa3uTbl. CTpPOEHUE MIPOCTHIX U CIOKHBIX
Hek1eTOYHBIE BHUPYCOB, PETPOBHPYCOB, OakTepuodaros. XKuznennsiit 1ukin JJHK-cogepxamux supycos, PHK- 8§ 8421

¢ opmbI KM3HN

coJiepKaliux BUpycoB, Oakreprodaros. BUY, renatut yenosexka.
Bbaktepun. O6mas xapakrepuctuka. [lonstue mramm. Bupychl 1 OakTepun: cX0CTBA U Pa3IuUUs

IIpakTuyeckue 3ansiTus: BupycHsie 1 GakTepuanbHble 3a001eBanus. OOIIMe NPUHIMITEI UCTIOIb30BAaHUS
JIeKapCTBEHHbIX BemiecTB. OcoOOeHHOCTH MPUMEHEHHsI aHTUOUOTHKOB.
[IpencraBineHne ycTHBIX COOOIIEHUM ¢ Mpe3eHTanue, MoAroTOBISHHbIX M0 NePEeYHI0 HCTOYHUKOB,

PCKOMCHJIOBAHHBIX IMMPEIIOAABATCIIEM




Tema 1.8. O0Men | ACCUMMIISIMS U JUCCUMIISINS - JIBE CTOPOHBI MeTaboau3Ma. THIbI 0OMeHa BEeIecTB: aBTOTPO(HBIN 1 1 OK 02
BelEeCTB U reTepoTpodHBIN, a3pOOHBII U aHA3POOHKIN. DHEpreTHYecKoe odecredeHune KieTku: npespamieane ATD B
npeBpalieHue 0oOMeHHBIX nponeccax. depMeHTaTUBHBIN XapaKTep peakuil KJIETOYHOro MeTaboin3ma
IHEpPruM B KJieTKke | [lepBUUHBIN CHHTE3 OpraHWYecKUX BemecTB B kKieTke. [Imactuueckuii ooMen. @otocuHTe3. XeMOCHHTES.
AHa3poOHBII HEpreTuYecKuii 00MeH. AHa3pOOHBIE OpraHu3Mbl. bposkenue, aBTOTpOGHBIN 1
reTepoTpodHBIN TUT TUTAaHKS. AHAIPOOHBIE MUKPOOPTaHU3MbI KaK 0OBEKThI OMOTEXHOJIOTHH. JTaIlbI
sHepreTruyeckoro ooMeHa. I'mkonms. buosornueckoe okuciaeHue, WK KIETOYHOE JIbIXaHHe
Tema 1.9. Knetounslii nuki, ero nepuojisl u peryasuus. Ilepuoast uatepgdassl ux ocodennoct. Judpdepenunanus | 1 OK 02
JKu3HeHHbIH HKJ | KIETKM M apecT KJIETOYHOro Iukia. Jlenenue KiIeTku - MuTo3. CTaJuu MUTO3a M TPOUCXOIAIIE OK 04
KIeTKI. MHUTO3. npoueccel. Kapuokunes un nuroknnes. buonornueckoe 3HaueHne MuTo3a. Meios - penyKImoHHOE AeJeHHe
Meii kietku. Ctaguu Meno3a. Meio3 - 0CHOBa MoJI0BOro pa3mMHokeHus. [loBeaeHne XpoMocoM B MEHO03eE.
€nos Kpoccunrosep. buonornueckuit cmbici meitosa. ddekTsl Meito3a. Melo3 B )KU3HEHHOM ITHKIIe
OpraHu3MOB
KourpoJibHast KonrposabHast paGora 1
pabora 1 MonekynsapHbII ypOBEHb OPraHA3aluy KUBOTO
Pa3nen 2. Ctpoenue u GyHKIMU OPraHu3Ma 20
Tema 2.1. OnHoknetounble opranu3msbl. KosoHuanbsHbie opraHu3Mbl. MHOTOKJIETOYHBIE OpraHu3Mbl. B3auMocBs3b 1 OK 02
Crpoenne yacTeld MHOTOKJIETOYHOTO opranu3ma. ['oMmeocTas opranusma u ero nojjiep>kaHue B rporecce OK 04
KU3HEJCSITebHOCTH.
OpraHusma [IK 2.3

Txanu paCTeHHﬁ, JKHBOTHBIX M YeJIOBEKa. 3HaUCHHUE OIIOPbI, ABMIKCHUS, IIMTAHUA, IbIXaHWUA, TPAHCIIOPTA
BCIICCTB, BBIACIICHUA, 3all1UTHI. 3HaueHHue IMPOSIBJICHUS pA3APAKUMOCTH U PETYISINUN




IIpakTnueckne 3anaTus: Teopus KIoHaIbHO-ceNeKTUBHOrO UMMyHHTeTa I1. Opnuxa, .. Meunukosa.
Wudexnmonnsie 3a001eBanus 1 snuaeMus. Baxxaelme snuieMun B ICTOPUH YEIOBEYECTBA.
Baknunanuus kak npo¢uiakTika HHPEKIHOHHBIX 3a00JI€BaHUMN.

[IpencraBieHue yCTHBIX COOOLIEHU ¢ Ipe3eHTalMEN, TOArOTOBIEHHBIX I10 IEPEUHIO0 UCTOYHUKOB,

PEKOMCHIOBAHHBIX IMPEIIOAABATCIIEM

Tema 2.2. ®opmbl dopmbl pa3MHOKEHUST OpraHu3MoB. becrnosioe u mosoBoe pazMHokeHue. Bubl 6€cronoro pa3sMHOKEHUS: OK 02
PasMHOKEHUs MIPOCTOE JIJIEHNE HAa/ABOE, IOYKOBAHUE, PA3MHOKEHUE CIIOPaMH, BETETaTUBHOE Pa3MHOKEHHE,
Opranu3MoB (dparmenTanus, koHupoBanue. [lonoBoe pasMHOKEHHE.
Tema 2.3. I'amerorenes y xuBoTHbIX. CriepMarorenes u oorenes. CTpoeHHe MOJIOBBIX KIeTOK. OIIOA0TBOPEHNE U OK 02
OK 04
Onrorenes SMOpHOHANILHOE pa3BUTHE KHUBOTHBIX. [lapTeHoreHe3. OmOpuorenes (Ha npuMepe naHeTHuka). Craguu
KHBOTHBIX H SMOpHOreHesa
YeJi0BeKa p .
OCT U pa3BuTHE KUBOTHBIX. [locTaMOpronanbHblil nepuos. Ilpsamoe u Henpsimoe pa3Butue. Pazsutue ¢
MeTaMop(}o30M y 6€CITO3BOHOYHBIX M MTO3BOHOYHBIX KUBOTHBIX. CTaauK MOCTIMOPHOHAIBHOTO PA3BUTHS
y ®KHUBOTHBIX U yesioBeka. [lepuoapl oHTOTEeHEe3a yenoBeka. buonornueckoe crapeHre u CMepTh.
I'eponToniorus
Tema 2.4. I'amerodurt u cnopodut. PazmHoxxenue u pazButue Bogopocieil. PasMHoxxeHne u pa3BUTHE CIIOPOBBIX OK 02
. . . OK 04
OnTorenes pactenuii. PasMHokeHMe 1 pa3BuTHE ceMeHHbIX pacTeHuil. Poct. Ileprnoapl oHTOreHe3a pacTeHuit
pacreHuii
Tema 2.5. I'eneTnka Kak Hayka O HaCJIEICTBEHHOCTU U U3MEHUNBOCTH OPraHu3mMoB. OCHOBHBIE F€HETUYECKUE OK 02
OcHoBHbIE MOHATHS U cuMBOJIBL. ['eH. ['eHoTun. @enoturl. AsenbHble reHbl. AJIbTepHATUBHBIC TPU3HAKH.
NOHSATHUS JIOMUHAHTHBIN U PeLeCCUBHBIN npu3Haku. ['omo3urora u rerepo3urora. Yucras muaus. [ uOpuapl.
reHeTHKH OcHOBHBIE METO/IbI TEHETUKH: THOPUIOTIOTHUECKHA, IUTOJOTUYECKHIE, MOJIEKYIISIPHO -TeHETUYECKUE
Tema 2.6. 3aKkOHOMEPHOCTH 00pazoBaHus ramer. 3akonsl . Menaens: MonorubpuaHoe ckpemuBanue. [IpaBuso OK 02
3aKOHOMEPHOCTH | OMUHMPOBaHHMS. 3aKOH €MHOOOPa3Us MEPBOTO MOKOIEHHS. 3aKOH PaCIIENIeHUs TPU3HAKOB. OK 04
HACJeTOBAHUS [uTonornueckre OCHOBBI MOHOTMOPUIHOTO CKpeLUBaHMs. | MIoTe3a YnCTOTh raMeT. AHAJIM3UpPYIOIIee

CKpCIIMBAaHUC. I[I/IFI/IGPI/II[Hoe CKpCHINBaHUC. 3aKOH HE3aBUCHUMOTO HaCJICAOBAHUS TPU3HAKOB.
HOHI/ITI/I6pI/I,Z[HOC HacCJICAOBAaHUC U €0 3aKOHOMCPHOCTHU




Tema 2.7. I'enoTun kak menocTHas cucreMa. MHOXKECTBEHHOE JielicTBUEe TeHOB. [LitelioTporus. MHOKeCTBEHHBIN OK 01
B3aumMopeiicTBue N o OK 02
aiutenusM. BzaumoselictBre ayuienbHbIX reHoB. KonomunupoBanue. B3anmoieiicTBre HeallenbHbIX
TeHOB
reHoB. Kommiemenrapaocts. Onucras. [lomumepus
Tema 2.8. 3akonsl T. Moprana. CuenjieHHOe HaclleZJoBaHUE T€HOB, HapyILLIEHUE CLETIEHUS. XpOMOCOMHas TeOpus OK 01
CuenjieHHOe
HacCJeACTBEHHOCTH. [ 'eHeTHYecKoe KapTUpOBaHUE XpoMOCcoM. M croib30BaHrne KPOCCUHTOBEPA ISt OK 02
H BaHH
ACTE10BAHHE COCTaBJICHUS TEHETHYECKUX KapT XPOMOCOM
NPU3HAKOB
Tema 2.9. XPpOMOCOMHBIN MEXaHU3M OIpeeNeHuUs NoJ1a. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI. [ OMOraMeTHbIH 1 OK 01
I'eneruka mosa reTeporamMeTHbIN 1moJl. ['eHeTn4Yeckass CTpyKTypa MoJIOBbIX XpoMocoM. HacienoBanue nprusHaKkos, OK 02
CIIEIIJIEHHBIX C II0JIOM IIK 2.3
IIpakTHyeckue 3anaTHs: Perenne 3a1a4 Ha onpeielieHUe BEPOSITHOCTH BOSHUKHOBEHHS
HaCJIEACTBEHHBIX MPU3HAKOB, CIICTUICHHBIX C TMOJIOM, COCTABJICHHE TCHOTUITMYECKUX CXEM CKPEIIMBAHUS
Tema 2.10. Kapuortum yenoBeka. MeTo1bl M3ydeHUs TEHETUKH YEJIOBEKA: TeHEeATOTHYECKUM, OJTM3HETIOBBIN, OK 01
I'eneTnka o o o
[UTOTCHETUYCCKUH, OMOXUMUYECKUN, TTOMYJISAIIMOHHO-CTaTUCTHYeCKui. HacnencrBennbie 3a001eBaHus OK 02
yeJI0BeKa .
yesoBeka. [ eHHbIe 1 XpOMOCOMHBIE 0OJIe3HH YeloBeKa. boie3Hu ¢ HaciueacTBeHHOM
MPEAPACIIOIOKEHHOCThIO. 3HAYCHUE MEAUITUHCKON TeHETHKHU B MPEAOTBPALICHUH U JICUCHUH
reHEeTHYECKUX 3a00JI€BaHNN YEI0BEKA
IIpakTHyeckue 3aHATHs: PenieHue 3a1a4 Ha onpeieiIcHUE BEPOSITHOCTH BO3SHUKHOBEHHS
HACJIEICTBEHHBIX MPU3HAKOB, UCIIOJIb3YS] METO/Ibl TEHETUKH YEI0BEKa, COCTABICHUE T€HOTUITNYECKUX CXEM
ckpemuBanus. [IpencraBienne ycTHbIX COOOIIEHUN ¢ TIPe3eHTallMel O HACIeICTBEHHBIX 3a00IeBaHUAX
YJeJloBeKa
Tema 2.11. BsaumoneiicTBue reHotumna u cpesl mpu GopmupoBaHuu GpeHoTuna. 3MeHUnBOCTh MPU3HAKOB. OK 01
3akonomepunoctu | KauecTBeHHBIE M KONMYECTBEHHBIE IPU3HAKU. BUabl N3MEHUMBOCTH: HACJIEACTBEHHAS U OK 02
OK 04

HU3MECHYMBOCTH

HCHACJICACTBCHHAsA.




3aKOH rOMOJIOTMYECKUX PsAIOB B HaciaeAacTBeHHON n3MenunBoctu (H.M. BaBunos).
MoudukanroHHas, Wid GEeHOTHIINYECKast N3MEHUYNBOCTb. POJIb cpeibl B MOIU(UKAITMOHHON
M3MEHUYUBOCTH.

Hopwma peaknuu npusHaka. BapuanoHHBIN s M BApUALIMOHHAs KpUBas. XapaKTEPUCTUKA

MO (UKATIOHHON N3MEHUMBOCTH

HacnencrBenHnas, win reHOTUIIMYECKas U3MEHUNBOCTh. KoMOMHaTHBHASI N3MEHUMBOCTh. MyTanmoHHast

U3MCEHYUBOCTD. BI/IJII:I MYTaHHfII TCHHBIC, XPOMOCOMHBLIC, TCHOMHBEIC. HpI/IqI/IHI)I BO3HUKHOBCHUSA MYTaIII/II\/'I

IIK 2.3

HpaKTuquKue 3ansaTus: Pemenne 3aa4 Ha OIpCACJICHUC TUIIa MyTallUX IIPU II€peaaydec

HACJICACTBCHHBIX MPHU3HAKOB, COCTABJICHUC TCHOTUIIMYCCKHUX CXEM CKPCIIWBAHUA

Tema 2.12. . Cenekuus kak Hayka. MeTo/ibl ceneKIIMoHHOM paboThl. ['eTeposuc u ero npuyuHbl. MIcKycCTBEHHBIH OK 01
CeeKiust 0oTOOp: MaccOBBIN U MHJIMBUIyaIbHBINA. DTanbl KOMOMHAIMOHHON cenekiuu. CopT, mopoja, ITaMM OK 02
AJNTOPUTMEI pellIeHre 3a/1a4 Ha ONPEJICIICHHE BO3MOKHOTO BO3HUKHOBEHHS HACJICICTBEHHBIX IPU3HAKOB

OpPraHu3MoB
10 CEJIEKIMHU, COCTABJICHUE N'€HOTUITNYECKUX CXEM CKpEINBaHUS
KonTpoabHast KonTtpoJsnHas padota
padora 2 Ctpoenue u GyHKIIUU OpraHu3Ma
Pasznesa 3. Teopusi 3BoIIOIMHA
Tema 3.1. [TepBrie 3BOMIOLMOHHBIE KOHLETINH. [ pagyanuctuyueckas sBoonmonHas konuenius XK. b. Jlamapka. OK 02
Hcropus JBwxymue cuitbl 3Booruu. Kpearmmonnsm u tpanchopmmzm. Cucremaruka K. JluaHes u e€ 3HaueHue OK 04
Ui GOpMUPOBAHUS HJIEU IBOJIOLUN
3BOJIIOLIMOHHOT 0
[IpennocelIku BOZHUKHOBEHUS JapBUHU3MA. DBOJIONHS BUAOB B IIpHpoe. bopbOa 3a cyliecTBoBaHHeE.
yqenus EctectBennslit oT00p. JuBeprenius npu3HakoB 1 BUg000pa3oBanrne. OCHOBHBIE MMOJIOKEHUS
cuHTeTnyeckoi reopuu sBostonuu (CTI). Posib 3BoIOIIMOHHOM Teopun B GOPMUPOBAHUU HAYYHOM
KapTUHBI MUpa
Tema 3.2. MUKpO3BONIOLKS U MAKPOIBOIIOLHKS KaK 3Tallbl 3BOJIIOLIMOHHOTO Tpoliecca. ['eHeTnueckne 0CHOBBI OK 02
Mukpo3Boaouus

3BOJIFOLIMHU. MyTaluu 1 KOMOMHALIMY KaK 3J€MEHTapHbIN 3BOIIOIMOHHBIN MaTepuai. [lonmynsauus kak
2JIEMEHTApHAasl €IMHULA 3BOJIIOLMH.
JBkymiue cuibl ((pakTopsl) 3BOTIONMKA. MyTallMOHHBINH poliecc 1 KOMOMHATUBHAS N3MEHUYHUBOCTb.




Murpanus. M30as1ust nomyssuii: reorpaduyueckas (IpocTpaHCTBEHHAs ), OMOIOTHYeCKas
(peripotyKTHBHAas).
EctecTBeHHbIiT 0TOOD - HaNpaBIAIOMUN (akTop IBOIIONUHN. bophOa 3a cymiecTBOBaHHE KaKk MEXaHU3M

JEMCTBHS €CTECTBEHHOTO 0TOOpa B nonyssiusax. Bua u ero kpurepuu (npusHaku). BugooOpa3oBanue kax

pe3ysbTaT MUKPO3BOIIOLUU

Tema 3.3. Maxpoasosmtonusi. @opMbl 1 OCHOBHBIE HanpaBiieHus MakpoasoJtonuu (A.H. Cesepuos). ITytu OK 02
Makpo3Bosouus
JOCTHXEHHS] OMOJIOTUYECKOTO Mporpecca: apoMopdo3, naroagantanus, oomas fereneparus. MeTo bl
M3Y4YEHUsT MaKPOIBOJIONMH. 3aKOH 3apoabIeBoro cxoacTsa (3axon K. bapa). buorenernueckuii 3axkoH (3.
I'exkenb, @. Miomep). O6mme 3akoHOMEPHOCTH (TIpaBuUIIa) SBOJIOIUN
Tema 3.4. [TepBbie HBOTOIIMOHHBIC KOHIICTIIINH: KPEAITMOHU3M, CAMOITPOU3BOJILHOE (CIIOHTAHHOE) 3apPOXKICHHE, OK 02
BosnnkHnoBenue | CTAUMOHAPHOE COCTOsIHUE, TTAHCHIEpMHEs, OHoT033. Havaso oprannyeckoit sBosonuu. [lossienre nepsbix OK 04
KJIETOK. DBOJIIOIMS METa00JIM3Ma. IBOJIONHS MEPBHIX KIETOK. [I[poKapuoThl M SyKapHUOTHI. IIK 2.3
Pa3BUTHE KU3HU
[IpoucxoxaeHrne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHNE OCHOBHBIX IIApPCTB AYKAPHOT.
Ha 3emite OcHOBHBIE YePTHI ABOJIIOLIUU PACTUTEIHHOTO MUpPa. OCHOBHBIE YEPTHI IBOJIOLUHU )KUBOTHOTO MUpPa
IIpakTnueckue 3auaTus: [IpeacraBneHne ycTHOro coOOIICHUS U JIEHTHI BpEMEHHU 110 OCHOBHBIM dTaram
BO3HMKHOBEHHUS U PA3BUTHS )KUBOTHOTO U PACTUTEIILHOTO MUPA, TIOJITOTOBJIEHHBIX MO MEPEUHIO
HMCTOYHUKOB, PEKOMEHIOBAHHBIX IIPerojaBaTesieM
Tema 3.5. AHTpOMOJIOTHS - HayKa O 4esioBeKe. CUCTEMAaTHYECKOE TOJI0KEHHE YyenoBeka. CX0ACTBO UeloBeKa ¢ OK 02
Iponcxoxenue AKUBOTHBIMHU. OTINYUS YEJIOBEKa OT KUBOTHBIX. [IpSIMOX0XKIeHNE U KOMIUIEKC CBSI3aHHBIX C HUM OK 04
MpU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAIBHOM cucTeMbl. COOTHOILIEHUE OMOIOTUY €CKUX U
yeJiOBeKa -
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E
aHTpOIOreHe3

OCHOBHBIE CTaJIUM aHTpoOINOreHe3a. [Ipuonureku - MpeaKu 4el0BeKa U YeIOBEKOOOpa3HbIX 00€3bsH.
IIpoToanTpon - NpeaIIeCTBEHHUK YEI0BEKa. ApXaHTpON - IpeBHENIINH yenosek. [laneoantporn - npeBHUN
yenoBeK. HeoaHTpoI - 4e0BeK COBPEMEHHOIO TUIIA. DBOJIIOLNS COBPEMEHHOTO YEJI0BEKa.

Yenoseueckue packl. OCHOBHBIE OOJIBLINE PACHL: €BPONICOUIHAsS (eBpa3uiicKas), Herpo-aBCTpaIOIHAS

(3KBaTOpI/IaJ'ILHa$I), MOHTIOJIOMaAHaA (%HaTCKO-aMepHKaHCKaH). BpeMH 1 MCCTO BOSHUKHOBCHUA

YCIIOBCUCCKUX pac. EauHCTBO 4Yea0BeUEeCKUX pac




IIpakTuyeckue 3ansTusa: Bpems u nmytu paccenenus yenoBeka o mianete. [pucnocobnenHocTs 1
YeJIoBeKa K pa3HbIM YCIOBHUAM cpeibl. BausHue reorpadudeckoil cpesbl Ha MOP(OIOTHIO U (PH3HOJIOTHIO
YeJoBeKa 3aluTa JeHT BPEMEHH U MEHTaJIbHBIX KapT B (hopMaTe YCTHOTO COOOIICHHS, TIOATOTOBICHHBIX
0 MEPEYHIO HCTOYHUKOB, PEKOMEH/IOBAaHHBIX MPETIOAaBaTEIEM
KonTpoabHas KoutpoabHnas padora: TeopeTudyeckue acrieKTbl IBOIONUN KU3HU Ha 3emiie 1
padora
Paznen 4. Dxosnorus 18
Tema 4.1. Cpenpl oOuTaHUs OPraHU3MOB: BOJ/IHAs, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs, BHYTPUOPraHU3MEHHas. 2 OK 01
OK 07
IKOJOrHYeCKHe Ou3MKO-XUMHUYECKHE 0COOEHHOCTH cpell OOMTaHus OpraHu3MoB. [IprcmocoOeHust opraHu3MoB K )KU3HU B
(daxTopsl M cpeabl | pasHbIX cpenax. [lonsTre sxomorudeckoro (akropa. Knaccudukarus sxonornuecknx Gpakropos. [IpaBuino
JKU3HU muanmMyMa 1O. JInbuxa. 3akon Tonepantoctu B. llendopna
Tema 4.2. DKOJIOTUYECKasl XapaKTepUCTUKA BU/IA U MOMYJISIIIUKA. JKOJOTMYECKasi HUIIA BUAA. DKOJOTHYECKUE 3 OK 01
Monyasius xapakTepucThky nonyssiiuu. CoolmiecTBa U 3KocucTeMbl. brorienos u ero crpykrypa (B.H. Cykaues). OK 02
’ OK 07
6 Casi3u MeXly opranuzMamu B 6uoreHo3e. CTpyKTypHbIe KOMIIOHEHTBI 3KOCHCTEMBI: MPOTyIEHTHI,
cood1iecTBa,
KOHCYMEHTBI, peAylleHThl. KpyroBopoT BeliecTB ¥ MOTOK SHEPTUH B 3KocucTeMme. Tpoduyeckue ypoBHH.
IKOCHCTEMBI AHTPOIOTEHHBIE SKOCUCTEMBI. ArposKocucTeMbl. OTINYHS arpO’IKOCUCTEM OT OMOTEOIICHO30B.
YpboakocucteMbl. OCHOBHBIE KOMIIOHEHTHI YpOO3IKOCHCTEM
IpakTnuyeckue 3auaTus: Tpoduueckue nenu u cet. OCHOBHBIE MTOKA3aTENIH SKOCUCTEMbI. bromacca u 2
MPOIYKIIHSL. DKOJOTUYECKUE MUPaMUIbI Ycel, Onomacchl ¥ sHepruu. [IpaBuno nupaMuisl SHEPTUU.
Pemenue npakTuKo-OpUEHTHPOBAHHBIX PACUETHBIX 33JaHUM O MIEPEHOCY BEIIECTBA U DHEPTUHU B
AKOCUCTEMAX C COCTaBJICHHE TPODUUECKUX LENeil U Mupamul OMOMAaCChl U YHEPTUU
Tema 4.3. buocdepa - xuBas obonouka 3emnu. PazButue npeacrasnenuit o 6uochepe B Tpynax B.U. Bepnaackoro. | 2 OK 01
Buocgepa - Ob6nactu 6uocdeps! u e€ cocras. Kusoe BerecTBo 6Mochepsl U ero GyHKIUU OK 02
. KO0
5 3aKOHOMEPHOCTH cyllecTBOBaHus 6uochepsl. OcobeHHOCTH Onocheph! Kak r100aabHOM SKOCHUCTEMBI. OK 07
rjiodajabHas
JluHamuueckoe paBHoBecue B Onocdepe. PurtmMuunocTs siBneHuit B Ouochepe. KpyroBopotsl BeliecTs u 1IK'2.3
IKOJIOTHYeCKas

OMOTCOXUMHUYCCKHE OUKIJIBI. I'moGanabHBIE SKOJIOrHYECKUE HpO6J’ICMBI COBpPCMCHHOCTU U ITYTU UX PCHICHUA




CUCTEMA

. [IpakTyeckue 3aHATHA: PelieHne NpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJa4 Ha OINpEAEICHHE
IUIOIIAY HACaKICHUMN 711 CHU)KEHUSI KOHLIEHTPALMK YIJIEKUCIIOT0 Ta3a B aTMOC(epe CBOEro pernoHa

IIPOKHUBAHUA

Tema 4.4.
Bausinue
AHTPONOTeHHBbIX

(¢pakTopos Ha

AHTpOIIOTEHHBIC BO3/ICHCTBUS Ha Onocdepy. 3arpsa3HeHus Kak BHJI aHTPOTIOTCHHOTO BO3JICHCTBUS
(xumuyeckoe, gpuzuueckoe, buoOLOCUYECKOE, OMXO00bl NPOU3BOOCMEA U NOMpedeHus!. AHTPOTIOTEHHbIE
BO3JIeHiCTBUS Ha aTMochepy. BozneiicTBus Ha runpocdepy (3acpazHeHus u ux UCMOYHUKU, UCMOUeHUs]

600). BoznelictBus Ha uTochepy (Oeepadayus noussl, 8030elicmseue Ha 2OpHble hopood,

onocdepy Hedpa!. AHTPOTIOT€HHBIE BO3/ICHCTBHSI HA OMOTHYECKUE COOOIIECTBA (1eca U pacmumenbhble cooduecmasa,
HCUBOMHBIU MUDD
IIpodeccuoHaNIbHO -OPHEHTUPOBAHHOE NPAKTHYECKHe 3aHATHSA: BiinsHue %Kene3H010pOKHOTO OK 01
TpaHcmopTa Ha Ouocdepy OK 02
OK 07
Tema 4.5. 310poBBE U €ro coctapisitonue. GakToppl, MOJOKUTEIBHO U OTPULIATEIBHO BIMSIONIME HA OPraHU3M OK 02
Bansinue yenoBeka. BpeaHble MpUBBIUKY: MOCIENCTBUS U MpoduiiakTuka. [IpolGiemMa TeXHOTeHHBIX BO3ICHCTBHI Ha OK 04
COIHATBHO- 3JI0POBbE YeNIOBEKa (IJEKTPOMArHUTHBIE MOJIsI, OBITOBAst XUMUS, U30BITOUHBIE ITYMbI, paAUALINS U T.IL.). OK 07
IKOJIOTHYECKUX Ananranus opraHu3zMa 4enoBeka K (hakTopaM OKpy»Karomiei cpebl. 3alluTHbIE MEXaHU3Mbl OpraHu3Ma K 2.3

¢daxrTopos Ha
310pOBbe

Y€J0BECKA

4enoBeKa. 310pOBbe U pabOTOCTIOCOOHOCTb.

HpI/IHI_[I/IHLI (bOpMHpOBaHI/IH 3n0p0BLec6epera10mero noBejieHus1. @u3nueckass akTUBHOCTDb U 300POBLEC.
prrIHLI 300POBbA. OcCHOBEI 3aKaJMBaHNsl. BHOXUMHUYECKHE aCIICKThI palOHAJIBHOTO MMUTAHUA. HpaBI/ma
0€30IMaCHOTO HCIIOJIB30BaHMS OBITOBBIX HpI/I60pOB N TCXHUYCCKHX YCTPOﬁCTB

HpaKanecmle 3aHATUA: OnpeneneHI/Ie CYTOYHOI'O pallMOHA IMUTAaHUA
CO3,[[aHI/IC HHHHBHHyaHBHOﬁ MaMATKHU 110 OpraHu3alu paHHOHaHBHOﬁ (I)PI?»H‘ICCKOﬁ AKTUBHOCTH

KonTpouabHnasn

KonTpoabHnas padora: JkoJ0rus




padora

Paznea 5. buoJsiorus B ;KM3HH

Tema 5.1.
BuorexHoJioruu B

AKU3HHU KAXKIAO0TI0

buoTtexHosnorus kak Hayka v Mpou3BoICTBO. OCHOBHBIE HAMPABIICHUSI COBPEMEHHON OMOTEXHOJIOTHH.
Meroasl 6MotexHosoru. O0BEKTEl OMOTEXHOJIOTHHA. DTHKA OMOTEXHOIOTHYECKUX U T€HETHYECKUX
sKcnepuMeHToB. [TpaBuia norcka u aHanu3a OMO3KOJIOTHUYECKON HH(POPMAIIUU U3 Pa3INYHbIX HCTOUHUKOB

(Hay4Has 1 yueOHO"Hay4dHas JUTepaTypa, CpeAcTBa MaccoBoi nH(popmaluu, cetb HTEpHET U ipyrue)

OK 01
OK 02
OK 04
OK 07
IIK 2.3

IpodeccuonaIbHO -OPMEHTHPOBAHHOE MPAKTHYECKHUE 3aHATUS: AHATN3 HHPOPMAIIMK O HAYIHBIX
JOCTIKCHHSX B 00JIACTH T€HETUYECKUX TEXHOJIOTUH, KIIETOYHON WHKEHEPHH, MMUIIEBBIX OMOTEXHOJIOTHH.

(BBICTYILIIEHUE C Mpe3eHTaIUEl )

JuddepenunpoBaHHbIi 3a4eT




2.3. [ToypouHo-TemMaTuyecKoe MmIaHUPOBAHUE.

Ne ypoka Tema ypoka Kon-Bo yacos

Paznen 1. Kierka - cTpykTypHO-pYHKIIMOHAIbHAS €IMHUIIA 18
Tema 1.1. 1
buoJiorus kak Hayka

1 buosnorus xak Hayka, UCTOpHsI OMOJIOTHUU, METObI, 3HAUCHUE. 1
Tema 1.2. O01masi XapaKTepUCTHKA KU3HH 1

2 YpoBHU opraHuzanuu OHOCUCTEM 1
Tema 1.3. buoJjiornyecku BakHble XUMHUYeCKHe COeTHHEHUSI 4

3 XUMUYECKUH COCTaB KIETKU 1

4 IIpakTnueckoe 3ansiTue Ne 1: Posib 6€71KOB, YTiI€BOJOB, KHUPOB, 1
BUTAaMUHOB B OpraHU3Me YeJOBEKa

) Jlaboparopuas paboraNel “Onpenenenue Butamuaa C B poayKTax 1
MUTAHUS

6 Jlaboparopuast pabora Ne2 «['mapoduiabHO-THIPOPOOHEIE CBOMCTBA JIUITHIOB) 1
Tema 1.4. CTpyKTYPHO-PYHKIIMOHAIbHASL OPraHU3alUsA KJIETOK 3

7 Kiterounas teopus. CTpoeHue KIeTKH 1

8 JlabopaTtopnas pabotaNe3 «CpaBHEHHE KIETOK PaCTEHUH, )KUBOTHBIX, TPHOOB» 1

9 JlabopaTtopnas padbotaNe4 «IIporumaemMocts MeMOpaHsI (TIA3MOITU3, 1
JIETLTa3MOIIN3 )»
Tema 1.5. 2
CTpYKTYpHO-PYHKIHOHATbHBIE (DAKTOPHI HACJIEICTBEHHOCTH

10 Ctpoenne XxpoMocoM 1

11 IIpakTnyeckoe 3ansaTue Ne2: Pemenue 3agad Ha onpeneeHre 1
I10CJIE0BATEILHOCTH HYKJIEOTHUIOB
Tema 1.6. IIpoueccbl MATPUYHOIO CHHTE3a 2

12 MaTpu4HbIl CUHTE3 1

13 IMpakTnueckoe 3ansaTue Ne3: Pemenue 3amad Ha onpenencHne 1
MOCJIE0BATEIbHOCTH AMUHOKHCIIOT B MOJIEKYJIe OerKka
Tema 1.7. HexisieTouHble (pOPMBI KU3HA 2

14 Bupyce! u Oakrepun 1

15 IIpakTnueckoe 3ausiTue Ned: BupycHeie u 6aktepuanbabie 3a0oneBanus | 1
Tema 1.8. O0OMeH BeliecTB M NpeBpallicHNe JHEPTUM B KJIETKe 1

16 OOMeH BellecTB U MpeBpallleHne YHEPTHU B KIIETKE 1
Tema 1.9. 1
ZKusHeHHbIH IMKJ KIeTKH. MuTto3. Meiio3

17 Muro3 Mmeiio3 1

18 Kontpoannas padoraNel 1
MonexkynsapHbIi ypOBEHb OpraHu3aluy 5KMBOTO
Pazgen 2. Ctpoenne u GpyHKIMH OPraHu3ma 20
Tema 2.1. Ctpoenue opranusma 2




19

[Ipu3Haky )KUBBIX OPraHU3MOB

20

IIpakTHyeckoe 3anaTHe NeS: BaxxHelme 3MUAEMUU B UCTOPUU
yenoBedyecTBa. Baknunanwms. [IpencraBieHne yCTHBIX COOOIICHHMIA ¢
Mpe3EHTalUEN

Tema 2.2. ®opMbI pa3MHOXKEHUSI OPTrAaHU3MOB

21

@opMBbl pa3MHOKEHUSI OPTaHU3MOB

Tema 2.3. OHTOreHe3 ;KHBOTHBIX 1 Y€JI0BEKA

22

OO6pazoBaHuE MOJIOBBIX KIETOK

23

OHTOreHe3 JKMBOTHBIX M UEJIOBEKa

Tema 2.4. OHTOreHe3 pacTeHui

24

OnToOrenes pacteHuit

Tema 2.5. OcHOBHBIE MTOHATHSA F€HETHUKH

25

OCHOBHBIE TTIOHATHS T'€HETUKH

Tema 2.6.
3aKOHOMEPHOCTH HACJIEA0BAHMS

e e O e Y I =N A=

26

3aK0OHBI T€HETUKU

Tema 2.7.
B3aumoaeilictBue renos

27

B3aumoenctBre reHoB

Tema 2.8.
CuensieHHOe HacJieIOBAHUE TPU3HAKOB

[3XY

28

CuermieHHOe HacJeI0BaHUE TPU3HAKOB

Tema 2.9. I'eneTnka moJia

29

T'enetnka noina

30

IIpakTuyeckue 3ansaTus Ne6: Pemienue 3a1ad Ha onpe/ieiieHue

BEPOATHOCTH BOSHUKHOBCHHUA HACJICACTBCHHBIX IIPU3HAKOB, CHCIIJICHHBIX C

I10JIOM, COCTAaBJICHUEC I'CHOTUITMYCCKHUX CXEM CKPCHIMBAHUA

R R N e

Tema 2.10.
T'eHeTnka 4e10BEKa

31

I'enetuka degoBeka

32

I[MpakTuyeckoe 3ansaTue Ne 7 Permenue 3a1a4 Ha onpeacsieHUE
BEPOSATHOCTH BO3HUKHOBEHUS HACJIEACTBEHHBIX IPU3HAKOB, UCIOJIb3YS
METOJbI TEHETUKH YE€J0BEKa, COCTABICHHE T€HOTHITMYECKIX CXEM
CKpEIIMBaHMSI.

33

I[MpakTuyeckoe 3ausatue Ne§ :IlpencraBnenue npe3eHramuei o
HACJIEJICTBEHHBIX 3a00JICBaHUSIX YeIIOBEKa

Tema 2.11.
3aKOHOMEPHOCTH H3MEHYHMBOCTH

34

MOILI/I(pI/IKaL[I/IOHHaSI HN3MCHYHMBOCTD

35

HacneacTtBeHHas H3MEHYHUBOCTh

36

HpaKTI/I‘leCKOQ 3angaTue Ne 9 : Pemenue 3a1a4 Ha OIPCACIICHUC TUIIa
MyTalyu npu nepeaavuc HaCJICACTBCHHBIX MPU3HAKOB, COCTABJICHHUC
TCHOTUITMYCCKUX CXEM CKPCIIUBAHUA

Tema 2.12. Cesntekuiusi Opranu3mMoB




37 Cenekuust OpraHu3MoB 1
38 KonTposbHas paGora 1
Ctpoenne u QyHKIIMH OpraHu3Ma
Paznen 3. Teopus 3Bostronun 8
Tema 3.1. UcTopusi 3BOJIIOHMOHHOT0 YYeHUS 1
39 [IpennoceuTk BOSHUKHOBEHHS JaApBUHU3MA 1
Tema 3.2. 1
MuKpo3BOJTIOLMSA
40 JIBMKYIIME CHITBI DBOJTFOIIMA 1
Tema 3.3. 1
Makpo3BoJIonus
41 OcHOBHBIE IYTH 3BOJIIOLIMOHHOTO IIpoIiecca 1
Tema 3.4. Bo3HUKHOBeHNe U pa3BUTHE KU3HHU Ha 3eMile 2
42 ['unoTe3bl MPOUCXOXKIEHUS )KU3HU Ha 3eMIIe 1
43 IpakTuyeckoe 3ansitue NelO:Dtansl pa3BUTHS )KU3HU Ha 3eMIie 1
Tema 3.5. IIpoucxoxkaenne 4eJl0BeKa - AaHTPOIOreHe3 2
44 AHTpormorexes 1
45 IIpakTuyeckoe 3anaTue Nell: Bpems u myTu pacceneHus 4enoBeka Io 1
rtanete. [IprcnocoOIeHHOCTh YenoBeka K Pa3HbIM YCIOBUSM CPEIbI.
Bnusinue reorpaduueckoii cpenbl Ha MOp(OIOTHIO U (PU3HOTIOTHIO
YyeJloBeKa
46 KonTtpoabHas padora: 1
Teopust 3BOIOIUN
Paznen 4. JxoJorus 18
Tema 4.1. Dkosornyeckne GakTopbl U Cpeabl KU3ZHHU 2
47 Cpena obutanust 1 paKTOPBI CPeIbl 1
48 Cpenbl 0O0uTaHUs OPTaHU3MOB M X XapaKTePHUCTHUKA 1
Tema 4.2. [lonyasinus, coodmecTBa, IKOCUCTEMbI 5
49 DKOCHCTEMBI U UX CBOICTBA 1
50 ArpocucTeMbl 1
51 YpOoakocucTeMsl. 1
52 IpakTuyeckoe 3ausiTue Nel2: Tpodudeckue 11enu u ceTu 1
53 IIpakTuueckoe 3anaTue Nel3: Pemienue 3a1a4 Ha yCTOWYMBOE pa3BUTHE 1
Tema 4.3. buocdepa - riodaabHast IKOJOTHIECKAs] CHCTEMA 3
54 buocdepe 1
55 I'moGanbHbIe HKOJOTHUECKHE TPOOIEMbI COBPEMEHHOCTH M ITYyTH UX 1
perneHus
56 IIpakTuyeckoe 3ansitne Nel4:Pemenue npakTUKO-OpUEHTHPOBAHHBIX 1
pacueTHbIX 33124 Ha ONpe/IeeHue IIOUIa i HACAKICHUN U1l CHUKEHUS
KOHIICHTpAIlUU YTJIEKUCIIOTO0 ra3a B atMoc(epe CBOEro peruoHa
POXKUBAHUS
Tema 4.4. Bausinne aHTPONOreHHbIX (pakTOPOB Ha Ouochepy 4




o7 AHTpOTIOTEHHBIEC BO3JICHCTBUS Ha Ouochepy

58 AHTpOTIOTEHHBIC BO3JICHCTBUS Ha Ouochepy

59 IIpogeccuonaLHO-OPHEHTHPOBAHHOE NPaKTHYecKoe 3aHATHe NelS:
BinstHue jkes1e3H010p0KHOTO TPAHCIIOPTAa HA OKPYIKAIOILYIO Cpeny

60 IIpogeccuonabHO-OPHEHTHPOBAHHOE IPAKTHYecKoe 3aHsATHe Nel6:
BirsiHue 5xes1e3H010p0KHOT0 TPAHCIIOPTAa HA OKPYKAIOILYIO CPEny
Tema 4.5. Bansinue conuajJbHO-IKOJI0TrHYecKNX GaKTOPOB Ha 30POBbE
YeJIOBEKA

61 3/10pOBBE U €r0 COCTABJISIONIHEC

62 TexHoreHHo€ BO3/I€HCTBUE HA OPraHU3M

63 I[IpakTnueckoe 3ansiTue Nel7:Onpenenenrne CyTO4HOTO palloOHa MUTAHUS
U CO3/1aHH€ MHIVBHUAYAIbHON MaMSTKH 110 OpraHU3ally parroHaIbHON
(bu3nyecKoil aKTUBHOCTHU

64 Kourposbuas padora: Ixosnorus
Paspnen S. buoJiorust B :Ku3HH
Tema 5.1.

B1oTexH0JI0THM B )KM3HU KAXK/I0T0

65 buoTtexHonorus kak Hayka U MPOU3BOJICTBO.

66 MeTtoasl OMOTEXHOJIOTHH.

67 IIpo¢deccnoHaIbHO-OPHEHTHPOBAHHOE NPAaKTHYeCKOe 3aHATHE Nel8:
Haydanpie noctmkeHus: B 00J1aCTH TEHETHIECKUX TEXHOJIOTHH, KJIETOUHOM
WHXEHEPUH, MUIEBbIX OMOTEXHOIOT Ui

68 IIpogeccrnoHaIbLHO-OPHMEHTHPOBAHHOE NIPAKTHYECKOe 3aHATHE Ne29:
Hayunble noctmxeHus B 001aCTH FeHETUYECKUX TEXHOJIOTUH, KIETOYHOM
WHXEHEPUH, MUIEBbIX OMOTEXHOIOT U

69 buonuka

70 IIpodeccnonabHO-OpMEHTHPOBAHHOE NIPAKTH4YecKOe 3aHsiTue Ne2(:
Bakneiimme 10CTHXEHUST COBPEMEHHON OMOHUKH Ha YKEJIE3HOH 0pore

71-72

JAnddepennupoBaHHbINi 3a4eT




3.YCJOBUS PEAJIN3AIIMA ITIPOTPAMMbBI YUYEBHOM JIJUCHUILJINHBI

3.1. MaTepuanbHO-TEXHUUYECKOE 0OecTIeueHHE.

- KOMILIEKT YYCHHYECKON MeOenu Ha 26 MOCaIoYHBIX MECT;
- KOMIUIEKT Mebenu IpenojaBarens Ha 1mocagoyHoe MecTo;

- mKad- 2;

-ydeHuveckas gocka — 1,

-3KpaH — 1;

-npoekrop — 1;

-MHTEpaKTUBHAs J0cKa -1;

-KoMmIIbroTep -1;

-npuHTEp — 1,

-TabauIEl -6 WIT.,

-XHUMHUYECKUN BBITSKHOM mkad — 1 mT.,

- llItatuB naboparopHblil XuMudyeckuii-15 mr;

- HaGop wamek [lerpu- 15 mir;

- HaGop uHCTpyMEHTOB IpenapoBajibHBIX -5 HIT;

- Jloxkka ni1st cxxuranus BemecTs — 2 wT.; - Crynka dapdopoas ¢ necTukom-151r;

- Habop 6aHOK, CKIISTHOK, (DJTAKOHOB JIJIsI XpaHEHUSI TBEP/IBIX PEAKTHBOB;
- CriupToBKa U roprouee st Heé-15 m;

- @unpTpoBanbHas Oymara (50 mit.);

- KoMIIIeKThl XUMHUYECKUX peakTuBOB — 10mrT.,

-KOMIIEKTHI KOJIIEKIUH -5 IIT.

3.2. UudopmarmornHoe oOecrieueHne peaan3aiuy MporpaMMBl.

OcHoBHble ucTouHuku (ON):

Ne /i HaumenoBanue ABTOD

buonorus ns nmpodeccuii u
0)! CHEIMAIIBHOCTEN TEXHUYECKOTO U

Koucrantunos B.M.

Y4eOHUK AJIs CTYICHTOB
yupexaenuit CI10

Pe3anoB A.Tl.
€CTECTBEHHO- HAyYHOTO MPOQHIIS Axkanemus , 2018
JlonosHuTeabHble ncTOYHUKH (JAH):
Ne n/m HaumenoBanue ABTOD

buonorusa: B 3 T.

Teinop . mox pen.

Teiinop 1. buonorus: B 3
1. T. 3/ . Teiinop, H.

HoBukoB.

oOpa3oBaHus

Al P. Conepa I'pun, Y. Crayr; nox pen.
P. Conepa
DKOJIOTHS : YIeOHHUK U MPAKTHKYM / E. V1. Magnosa, B. K MockBa : M3paTenbcrso
JN 2 TUISL CPETHET0 TPO(HEeCCHOHATBHOTO o "7 | lOpair, 2022. — 190 ¢

Humepnem-pecypcoi

http://biology.asvu.ru/-Besiononorus. CoBpeMeHHassOMOIOT s, CTaThH, HOBOCTH, OMOIHOTEKA.
http://window.edu.ru/window/-e1nH0e0KHOI0CTYNaK00Pa30BaTeIbLHBIMpECYpPCaM

WuTepHer o 6uonorun

http://www.5ballov.ru/test-recTansabuTyprueHTOBIIOBCEMYIIKOIbHOMYKYPCYOHOIOTHH.
http://www.vspu.ac.ru/deold/bio/bio.htm-TesiekoMMYHHKAIINOHHBIEBUKTOPHHbI



http://window.edu.ru/window/-единоеокнодоступакобразовательнымресурсам
http://www.vspu.ac.ru/deold/bio/bio.htm-Телекоммуникационныевикторины

10 OMOJIOTHHU- SKOJIOTHUHU Ha cepBepe BOpoHEKCKOTo yHUBEpCHTETA.
http://college.ru/biology/-Buo1orusiBOTKpPLITOMKOJLIEIIKE.
CaiiT coJIep KUT JICKTPOHHBIN yaeOHUK 110 Ouosiorun, On-line TecTsl.
http://www.informika.ru/text/database/biology/-21eKTPOHHBIHYYEOHHUK,
0omb1I0# ciicok HTEpHET-PecypCcoB.
http://www.rdb.or.id/-KaTaJjiorucue3aoumuxupeIKHXIepHATHIXIOT0-BOCTOYHOMAHH.
N300paskeHus MTUI] KaXI0TO BUA U KPaTKUE CBEICHHS O HUX: MpeJIoaraeMasi YucIeHHOCTh
U pacnpezeneHue o cTpaHaMm peruoHa.
http://www.informika.ru/text/inftech/edu/edujava/biology/-

OecraTHble 0OyJarome



http://college.ru/biology/-БиологиявОткрытомколледже
http://www.informika.ru/text/database/biology/-Электронныйучебник
http://www.rdb.or.id/-Каталогисчезающихиредкихпернатыхюго-восточнойАзии
http://www.informika.ru/text/inftech/edu/edujava/biology/-

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHHWS YUYEBHOWIUCIIATIIAHBI.

KoHTpons U oleHKa pe3yiabTaToB OOY4YEeHHs OCYIIECTBIIACTCS B MpPOIECCE NMPOBEACHUS MPAKTUYECKUX
3aHATUI M J1a0OPaTOPHBIX PadOT, TECTUPOBAHMS, & TAKXKE BBIMOJHEHUS OOYYAIOIIMMUCS WHAMBUIYATbHBIX
3aJlaHuH, TPOEKTOB, UCCIICIOBAHMM. Pe3ynbTaThl 00YUCHHS OTIPEICIISIOT, YTO 00yUJaromuecs JOJKHBI 3HATh,
MIOHUMAaTh U JAEMOHCTPUPOBATH IO 3aBEPUICHUM M3y4€HUs AUCUMILIMHBL 1 GopMupoBaHMs, KOHTPOJIS U
OLICHKH pe3yJIbTaTOB OCBOEHUS Y4EOHOHN AMCLUUIUIMHBI MCIOJIb3YETCS CUCTEMA OLIEHOUYHBIX MEPONPUATUH,
IpeJIcTaBiIstoasl co00i KOMIUIEKC Y4eOHBIX MEpPOIPUSITHM, COINIaCOBAaHHBIX C pe3yJibTaTaMu OOy4YeHUs U
chopmymupoBanHbix ¢ yaeroM @I'OC CIIO (npeamernsie pe3ynbraThl o aucimminie) 1 PIOCCIIO.

/ Paznea / Tema PesyabTaT 00yuenus OueHoYHbIe MEPONIPUSTHS OK
DopMyJHpPOBATH KonTtponsHas padota
Paznen 1. Knerka - 0a30BbIe MOHATHIA 10
CTPYKTYPHO- UTOJIOTHH «MoneKyIspHbIA YPOBEHb
(pyskumnonanbHas .,
eIMHUIA KUBOLO OpraHu3aIiK )KUBOTO
Tema Nel. 1. OnuceiBaTh METOIbI OK 02
buonorus kak Hayka HCClIeJOBaHUS Ha 3anonHenne Tadauel «Britan
MOJIEKYJISIPHOM 1 YUEHBIX B pa3BUTUE OUOJIOTUM»
KJIETOYHOM YpOBHE
Tema Nel.2. XapaktepusoBath ypoBHu | CpaBHHTenbHas Tabnuma cxoacrea | OK 02
Obmas JKUBOW MaTepuu Y pa3Iuduil )KUBOTO U HE KUBOTO
XapaKTEPHUCTHUKA KU3HU
Tema Nel.3. XapaKkTepH30BaTh IIpakTuyeckoe 3anstue «Poib OK 01
Buonorieck BaxHbIE | oroocuye u coficTsa OCIIKOB, YIIIEBOJIOB, JKHPOB H 8§ 8421
XUMUYECKHE OCHOBHBIX GHOMOJIEKYIT BUTAMHHOB B OpraHu3Me K2 1.
COCIMHEHUS YEJI0BEKa»
BEINONHEHHE U 3aIIUTa 1K 2.2
1ab0paTOPHBIX paboT:
«Omnpenenenue putamuna C B
MPOJYKTaxX MUTaAHUS»,
«I"'mapodumnbHO-rUAPOHOOHBIE
CBOMCTBA JIUIIUAIOBY
Tema Nel 4. Paznuuath cymecTBeHHbIe | 3anoiHUTh Tabauiy: «CTtpoeHue OK 01
CtpykTypHO- IPU3HAKU CTPOCHUS KIJIETOK» OK 02
(GbyHKIIOHATbHAS KJIETOK OPTaHU3MOB Brinonnenue u otuer no OK 04
OpraHu3anus KiIeToK pa3HbIX LIAPCTB KUBOU 1ab0paToOpHBIM paboTam: IK 2.1
npupoasl [IpoBoauth «CpaBHEHHE CTPOCHUE KIIETOK [IK 2.2
HAOIIOAEHUE KIETOYHBIX pacTeHuid, TpUOOB U )KUBOTHBIX,
CTPYKTYp U UX U3MEHEHUN ((HpOHI/II_IaCMOCTL MCM6paHLI
C TIOMOIIBI0 MUKPOCKOTIA (TuTa3zmMoIH3, TETIIIa3MOJIN3)»
Tema Nel.5. Onpenenars 1. ®poHTAIBHBIN OIIPOC OK 01
CrpykrypHO- IIOCJIEZIOBATEIBLHOCTD 2.IlpakTuyeckoe 3aHsTHE : OK 02
(GyHKIMOHATBHBIE nykieotunoB JJHK u PHK | «Pemenue 3anaq Ha onpezenenue
(bakTopsl NIOCJIEZI0BATEIBHOCTHU
HACJIEICTBEHHOCTH HYKJIEOTHIOB»




Tema Nel.6. XapakTepuszoBaTh 1.[IpakTuueckoe 3aHsATHE: OK 01
[Ipomuecchl MaTPUYHOTO | MPOLECCHl MATPHUHOTO «Perienye 3a1a4 Ha ONpe/eIcHIe OK 02
CUHTE3a CHHTE32 [IOCJIEZIOBATEIbHOCTH AMUHOKHCIIOT
B MOJICKYJIe OeIKay
2.OpOHTAIBHBII OTIPOC
Tema Nel.7. Paznuuats cymectBennbie | 1.IlpencraBienue npe3eHTalMen: OK 02
Hexnerounsie  GOpPMBI | pusnaku BUPYCOB u «BupycHbie u OakTepuanbHbIe OK 04
KU3HU OaxTepuit 3a00JI€BaHUS» K 2.3
2.®DpoHTaIBHBIN ONIPOC
Tema Nel.8. OrnuceIBaTh OCHOBHBIE 1. GPOHTATBHBIH OTIPOC OK 02
OOMeH  BeleCTB U | SHEPreTHYECKHE U 2 3aI0/HEHHE TaGIHIbL:
NPEBPAIICHUE SHEPIUH | MIACTHYECKNE MPOUCCCH! | « CpapHuTeTBbHAS XAPAKTEPUCTHKA
B KIICTKC KJICTKH TUIIOB 0OMEHA BELIECTB»
Tema Nel.9. XapakTepu3oBaTh 3anoJIHUTh TAOJHILY:» OK 02
JKu3HEHHBIN KT KU3HEHHBIN LUK KIeTKu | CpaBHUTENbHAS XapaKTepUCTUKA OK 04
KICTKH. MHUTO3a ¥ MEH03a»
Muro3. Metio3
Paznea 2 Ctpoenue u KonTtponsnas padota: «CtpoeHue
(yHKIIUH opraHu3zMa U QYHKIIMH OpraHu3Ma»
Tema 2.1 Crpoenue OMNHCHIBATE CTPOEHHE H [MoxroToBKka mpe3eHTanuen OK 02
OpraHusMa B3aHMOCBSI3b YacTeil (MMMYHHTET, HHEKIIHOHHbIC (I_)”I<< 20431
MHOTOKIIETOYHOTO 3a00J1eBaHMsl, AIUJEMHUH, '
opraHusma BaKIMHALN)
Tema 2.2 ®opmbl XapaKTepu30BaTh ® . OK 02
POHTAJILHBIN OMPOC
PasMHOKCHIA CIIOCOOBI PA3MHOKEHHUS
OpraHU3MOB
Tema 2.3 OHTOreHE3 OMNIChIBATS CTATHN 3aMoIHNUTH TAOIHILY: OK 02
KUBOTHBIX N MCIOBEKA | yrorenesa )KMBOTHBIX U «MHauBNyaTbHOE PA3BUTHE OK 04
YesroBeKa OpPraHU3MOBY
I"l)“:(l)\iaei;OHToreH% OrmucblBath CTajun 5 CocraBieHue KU3HEHHBIX IIUKIOB 8§ 8421
OHTOT€HE3a pacTeHUI pacTerHit
Pa3HbIX OT/EJIOB
Tema 2.5 OcHOBHBIE OnuceiBaTh OK 02
MOHATHS TEHETHKU 3aKOHOMEPHOCTH OpOHTANBHBIIT OIPOC
HACJIEJICTBEHHOCTH U
U3MEHUYUBOCTH
Tema 2.6 Onpenensath BeposATHOCTh | Pemienue 3a1a4 Ha onpenesieHue OK 02
3aKOHOMEPHOCTH BO3HUKHOBEHUS BEPOSITHOCTH BOSHUKHOBEHUS OK 04
HaclleI0BaHUs HaCJIe/ICTBEHHBIX HACJIE/ICTBEHHBIX IPU3HAKOB MPU
NPU3HAKOB MPU MOHO-, IU- | MOHO-, IU-, TOJIUTUOPUTHOM U
, TOJIUTUOPUIHOM U aHAJTM3UPYIOILEM CKPELIBaHUH,
aHAJIM3UPYIOILEM COCTaBJICHHE IT€HOTUITHYECKUX
CKpEeLIMBaHUU CXE€M CKpeIIMBaHUs
Tema 2.7 Omnpenenars BepossTHOCTh | Pemienue 3agau Ha onpeeseHne OK 01
B3aumopelicTBie reHOB | BOSHUKHOBEHUS BEPOSATHOCTH BO3ZHUKHOBEHUS OK 02
HaCJIeICTBEHHBIX HACJIE/ICTBEHHBIX IPU3HAKOB IPU




MPU3HAKOB IIPU
Ppa3IMYHBIX
B3aUMOJAEHCTBUAX '€HOB

PA3JIMYHBIX THUIIAX BBaHMOﬂeﬁCTBHﬁ
I'CHOB, COCTABJICHUC
T'CHOTUIIMYCCKHUX CXEM

CKpCIIUBAHUS
Tewma 2.8 Cuemiennoe | Onpenensatb BEpOSTHOCTh | Perienue 3a1ay Ha ornpezesieHue OK 01
Hacje0BaHuE BO3HUKHOBEHHUS BEPOSITHOCTH BOSHUKHOBECHHUS OK 02
MIPU3HAKOB HACJICICTBEHHBIX HACJICJICTBEHHBIX MPU3HAKOB TIPH
PU3HAKOB TIPU CIETIJICHHOM HaclIeIOBaHUH,
CLICTUIEHHOM COCTaBJICHUE T€HOTUITHYCCKUX
HaCJIeI0BAaHUH CXEM CKpEIIHBaHUS
OnuceIBaTh OK 01
Tema 2.9 Ipaxruueckoe 3auatue: «Pemrenne | r- oy
I'enetuka nona 3aKOHOMCPHOCTH
3a/1a4 Ha OmpeiesieHue
HAaCJIEACTBEHHOCTH U
BEPOSITHOCTH BOSHHKHOBECHHUS
W3MEHUHUBOCTH
HACJICJICTBEHHBIX MPU3HAKOB,
OnpenensiTb BO3MOXHOE
CIETIJICHHBIX C TI0JIOM, COCTABJICHUE
BO3HHKHOBCHUE
TCHOTUITMIECKUX CXEM
HaCJEeACTBEHHBIX
CKpEITUBAHHSI»
MIPU3HAKOB
Tema 2.10 I'enetuka OnuceiBaTh OK 01
yesoBeKa 3aKOHOMEPHOCTH Ipaktrueckoe 3austue: «Pemenne | OK 02
HAaCJIEACTBEHHOCTH 1 3a/1a4 Ha HACJICICTBCHHBIC K 2.3
W3MEHUYHUBOCTH MIPU3HAKNY
Onpenensatb BO3MOKHOE [ToaroToBka u mpencTaBiIeHUE
BO3HUKHOBEHHE Ipe3eHTalMel 0 HacIeICTBEHHbIX
HaCJIeICTBEHHBIX 3a00JIeBaHUAX YEIOBEKa
MIPU3HAKOB
Tema 2.11 Onpenensatb TUI MyTalluu OK 01
[IpakTyeckoe 3ausTue: « Pemenue OK 02
3aKOHOMEPHOCTH MIpH nepeaaye -
3aJaHuil Ha ONpeJieNIeHrne TUIa OK 04
W3MEHUYUBOCTH HACJIEJICTBEHHBIX
MyTalum»
IPU3HAKOB
Tema 2.12 Cenexnusa Onpenenstb METObI DpPOHTATBHBII OMPOC
OpraHu3MOB CEJIEKIINH
3anojaHeHue TabIUIbL. OK 01
OK 02
Paznen 3 Teopus KoHtposbHas paboTa:
IBOJTIOIAH Teopus 3BomOLIUN
Xapaxkrepu3oBarh OK 02
Tema 3.1 Ucropus MPEANOCHUIKU U OK 04
Pa3paboTka neHTHl BpeMeHH
HBOJIFOIIIOHHOTO JBUKYIINE CUJIBI
Pa3BUTHUS HBOJIIOLIMOHHOTO YUEHUS
yueHus BO3HUKHOBEHUS
MHOT000pa3us BUIOB
Tema 3.2 XapakTepu3oBaTh OK 02
Muxkpossoouus HIPEATIOCBITIE 1 DpoHTAIBLHBIN OIIPOC
JBUKYIIHE CUJIBI p p
BO3HUKHOBEHUS
MHOT000pa3us BUIOB
Tema 3.3 XapakTepu3oBarh @poHTAJIBHBIN 0IIPOC OK 02

MaxkponsBosntornus

OpCANOCBIIIKU U




ABUIKYUIUC CUJIBI
BO3HHUKHOBCHUA
MHOT000pa3us BUJIOB

Tema 3.4 XapaKTepH30oBaTh 3amnosinenne Tabnauubl: «Pa3BuTHs OK 02
Bo3nukHoBeHUE 1 MPEANOCHUIKU U KUBOTHOTO 1 paCTHTC/IEHOTO OK 04
pa3BUTHE )KU3HU Ha JBUKYIIAE CUITBI MHpay»
3emie BO3HHUKHOBCHHS
MHOT000pa3usi BUJIOB
Tema 3.5 XapaKTepH30BaTh [IpakTuueckoe 3aHsATHE: OK 02
TpoucxoxeHe HPETOCHUTKH 1 Ranonuenue Tabmumsr: «dsosomus | OK 04
YeIOBeKa - JBHKYIIHE CHITBI "ICIOBCKA»
AHTPOTIOTCHE3 aHTpOTIOTeHe3a
Pasnen 4 Dxonorus
Tema 4.1 OnuceIBaTh CBSI3b MEKLY OK 01
Okolornieckue OpraHu3MOM Hu cpenoii ero | PPOHTANBHBIN ONPOC OK 07
(bakTopbI U cpebl OBUTAHNS
KHA3HU
Tewma 4.2 [lonynsauws, VYcraHaBIMBaTh CBA3b 1.IpaxTHeckoe saparre: | OK Ol
coo0IecTBa, CTPYKTYpHI U CBOICTB «Tpodueckue nenel u ceT» SE 8%
HKOCHCTEMBI HKOCHCTEM 2.3amo/IHeHHE Ta0JTHIL;
« CpaBHEHHE IKOCUCTEM
3.IIpakTudeckoe 3aHATHE!
«PemeHne 3amad Ha YCTOWYHMBOE
pa3BUTHE»
Tema 4.3 Brocdepa - V CTAHABIIHBATE CBS3E [IpakTnueckoe 3austue: «Pemenune | OK 01
S I— MEsKILy CTPYKTYpaMH NPaKTHKO-OPHEHTUPOBAHHEIX 8§ 83
3KOTOIHYECKAs Guochepst pacyeTHBIX 33/1a4 Ha OMpe/IeTICHIE
CHCTEMA TJIOIAIU HACAKIACHUH JIJIst
CHWDKEHHUS KOHIICHTPAIINH
VTJIEKHCIIOTO Ta3a B atMocdepe
CBOETO PErrMOHa MPOKUBAHUS»
Tema 4.4 Biusiiue OmnuceIBaTh r100aNbHBIC U OK 01
AHTPOTIOT€HHBIX PCTHOHAIIEHBIC 8§ 842‘
(akropos Ha buocdepy PKOIOTHIECKHE MPOOIEMbI IIpaktuueckue 3anstus: «Bnusaue OK 07
1 YT X MITHIMAISAIIH JKEJIC3HOJOPO’KHOTO TpaHcropTa Ha | [IK 2.3
[Ipemiarate criocoObl
. ouochepy» (mpeacraBicHue
NeHCcTBUS M0 6e30MacHOMY N
MOBEJICHUIO U CHUYKEHUIO Npe3CHTaIMH)
BJIUSTHUSA Y€JIOBEKa Ha
NPUPOJTHYIO CpEy
Tema 4.5 Bnusinue HNurepnpetuposartsb [TpakTuyecKue 3aHATHSL: OK 02
COIHATIBHO - pe3yabTaThl «Co3/1aHne UHIUBHUIYaTbHON OK 04
IKOJOTHICCKHUX MIPOBEJICHHOIO MaMSTKH 110 OpraHU3anu OK 07
(I)aKTOpOB Ha 31I0POBbLC OHMODKOJIOTHYECKOTO paHHOHaHLHOﬁ (I)I/IBI/ILIGCKOI\;I
HCIIOBCKA OKCIICPpUMCHTA C AKTUBHOCTU»
HCTO0JIb30BAaHUEM

KOJINYCCTBCHHBIX MCTOJJ0B

«OrnpeneneHne CyTouYHOro paluoHa
UTAHUS»




Paznea 5. buoJsiorusa B
JKU3HUA

Tema 5.1.

buorexnoaorum B
AKU3HHU KAXKIAO0I0

AnanusupoBarb
STUYECKHUE ACIIEKThI
COBPEMEHHBIX
HCCIIEI0OBaHUI B 00J1aCTH
OHMOTEXHOJIOTHUH U
FeHETHYECKUX TEXHOJIOTHM

[IpakTrnueckue 3aHATHS
«IIpencraBienue npe3eHTauUn O
HAYYHBIX TOCTHKEHUSAX B 00JIaCTH
F€HETUYECKUX TEXHOJIOTU,
KJIETOYHOU MHKEHEPHUH, TTUIIEBBIX
OHMOTEXHOJIOTHI1; 0 BAXKHEHIIINX
JOCTHKEHUSIX COBPEMEHHOM
OMOHUKU»

OK 01
OK 02
OK 04
IIK 2.3

HNudbdepenunpoBanHbIii
3a4er
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