[MPUIJIOXEHME K OOIT Ne 3.0.13

MHHUCTEPCTBO 3/IPABOOXPAHEHHS POCCUICKOM ®EJEPALIN
(hbenepanbHOE TOCYTapCTBEHHOE OIOPKETHOE 00Pa30BaTEIbHOE YUPEKICHHUE BEICIIIETO 00pa30BaHUs
CAHKT-TIETEPBYPI'CKMI1 TOCY JAPCTBEHHBIN
XUMUKO-OAPMALIEBTUYECKHNIT YHUBEPCUTET
®APMAIEBTUYECKWH TEXHUKYM

PaGouast mporpamMmma paccMoTpeHa u ogo0peHa

Ha 3acemanud Ilemaroruueckoro coBera YTBEPXIAIO
(apMaIieBTHUECKOT0 TEXHUKYMa JupexTop (papmManeBTH4eCKOro TEXHUKyMa
J.C. JIucnkuit
ABTOpPBI IPOTPAMMBI: Ha OCHOBaHHWH JIOBEPEHHOCTH
A3zapenok A.A., bapanosa /[.H., ynsi; A.B., No01-1497 o1 01.09.2022 1.
bosipunosa K.C.

PABOYASA ITPOI'PAMMA YYEBHOI'O ITPE/IMETA

OVII.13.Y BUOJIOTI'UA
YTJIVBJIEHHBIM YPOBEHb
npous MoTyyaeMoro 00pa3oBaHus: €CTECTBEHHOHAYYHBIN

no cnenuanbHocT 33.02.01 dapmanus
KBaJTU(UKAIUS: (papMaIeBT
cpoxk ooyuenust CI1O no IITICC3 Ha 6a3e ocHOBHOTO 001IeT0 00pa3oBaHus B 04HOM hopme oOyueHus: 2
roga 10 mecsen

o crneunansHocTy 27.02.07 YnpaBieHue KauecTBOM IIPOIYKIUH,
MIPOIIECCOB U yCIyT (IO OTpacisiM)
KBaTU(DUKAIUS: TEXHUK
cpok oboydenust CIIO mo ITIICC3 Ha 6a3e ocHOBHOTO 0011eT0 00pa3oBaHus B 0UHOU hopMe oOydeHus: 2
ronal( mecsieB

o npodeccun 18.01.33 JlabopaHT IO KOHTPOJIIO KauecTBa
CBIPbSI, PEAKTHBOB, ITPOMEIKYTOYHBIX TIPOIYKTOB, TOTOBBIX MPOLYKIIHH,
OTXOOB ITPOU3BOICTBA (IO OTPACIISM)
cpok o0ydenus CIIO mo TITTKPC Ha 6a3e ocHOBHOTO 00111€T0 00pa30BaHus B OYHOU (hopMe O0yUCHHS:
1 rox 10 mecsiieB

Cankrt-IlerepOypr
2023



COJIEPKAHUE

1. HACITIOPT INIPOI'PAMMBI YUEBHOI'O IIPEJIMETA........ccccoeuue. 3
1.1. O61aCTh IPUMEHEHUS ITPOTPAMMBDBL.......vveeeeerreeererreeeeiarreeeeisreeeeeseeeeeeesnnns 3

1.2. Mecto nipeameTa B CTPYKTYpe OCHOBHOM MTpodhecCUOHAIbHON

00PA30BATETBHOM TIPOTPAMMBDBL.......eeeeeuerieeererreeeeereeeennreesensseeesassseeessssseesesssssssseeeeeens 3
1.3. ATTECTALIMS TPEIAMETA.......eevvreeeeesuerrreeeeeeanrrreeeeessnresrrereeeeereeeeeeeeaeeeeaeees 4
1.4. Konn4ecTBO 4acOB Ha OCBOEHUE MPOTPAMMBI IPEAMETA.....cceeerrevrvrrennnne. 4
2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
MPEJMET A.....ouutiiiuiiiiniinsnnicssnnissssicssssissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 4
2.1. JIMUHOCTHBIE PEBYIIBTATBL. ....ceeeeeruurrreeeeennurrreeesesnnnnnssanssssssseeeeeeeeeeeeeeeeees 4
2.2. MeTanpeIMETHBIC PE3YIIBTATBL......uvveeeeeeirrrrreeeerinrreeeeeenanesssssssnrsereeeeeeees 7
2.3. IIPEAMETHBIC PE3YIIBTATDBL.c...cuuevvreeeeesuerrreeeeanannnreeeesannnnnnnnnsssssssennreeeeeees 12
3. COAEP) KAHUE U TEMATUYECKOE INIAHUPOBAHUE
YUEBHOTI'O ITPEJIMET A.......uuutiiiviinnnicssneicssanisssscssssisssssssssssssssssssssssssssssssssssss 15
3.1. O6beM y4eOHOro mpeaMeTa U BUJIbl yUeOHOU JEATEIbHOCT . .............. 15
3.2. Conepxanue yueOHOTO MPeIMETa «BUOIOTHIN......vvveeevereeeeiiieeeeenannen. 16
3.3. Tematuueckoe TuIaHUPOBaHKE yueOHOro IpeameTa «buoaorusy......... 42
4. YCJOBUSA PEAIN3ALINU YUEBHOI'O ITPEJIMETA................. 47
4.1. TpeGoBaHUsI K MUHIMAIBHOMY MaTEPHAIbHO-TEXHHUYECKOMY
OOCCTICUCHUEO. .....eeeutteeitieeiteesuiteesuteeatteesateeeasbeesabaeeeabeeasteesabeeeesaabteeeeenbbeeesaanseeeeas 47
4.2. UupopMaIrimoHHOE 00ECTICUEHUE OOYUCHU . ... uvvvreeeerreeeeeernnnarareeeeeeannns 47

4.3. Ucnonp30BaHuE B O6pa3OBaTCJ'IBHOM MMpoHeCCC aKTUBHLIX U

MHTEPAKTUBHBIX (POPM MPOBEACHUS 3AHATUM . ....ceeevierniiieiiieeiieesiieenieeesieeesineeenen 47
5. IPOBEPKA PE3YJIBTATOB OCBOEHHUA YYEBHOI'O
ITPEJIMET A.....uuuiiiiiniiisnninnecsnncsssnesancssessssssssessssssssessssssssssssssssssssssssssssssssssssssssssss 48

6. ®OHI OHEHOYHBIX CPEACTB TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U IPOMEXXYTOUYHOM ATTECTAIIUA
YUEBHOI'O HHPEJIMET A.......uuuiiiiiniininnnnencssnnnecsssnneccssssecsssssescssssanesssssssssssss 50



1. ITACITIOPT ITPOI'PAMMBI YYEBHOI'O TIPEIMETA

1.1. O0sacTh NPpUMEHEHUSs] MPOrPaMMBbI

Pabouasa nporpamMma yuyeOHOro mnpenMera «bHOJOrus» SBISETCA YaCThIO
00pa30BaTeIbHON NPOrpaMMbI B COOTBETCTBHH C:

— @enepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM IO
CHEUAIbHOCTH  CpEJHEero  npodeccuoHalbHOro  obpazoBanus  33.02.01
«Dapmanua» (ITpukaz Ne 449 ot 13.07.2021 «OO0 yTBepxkaeHuu QenepaibHOro
roCyJapCTBEHHOr0 00pa30BaTeIbHOIO CTaHJIapTa CpeIHero NmpodeccHoHaIbHOTO
obOpazoBanus 1o crnenuanbHocTu 33.02.01 dapmarnus»);

— @enepalnbHBIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM TI0
CHEIUATBHOCTH  CpeaHero  npodeccuoHalbHOro  obpazoBanusi  27.02.07
«YTpaBieHUe KaueCTBOM NPOAYKIMH, IPOLECCOB U YCIyr (IO OTpacisiM)»
(ITpuxkaz  Ne 234  or 14.04.2022 «O6 yrBepxkaeHnn (eaepalTbHOrO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAapTa CPEeIHEro NnpodeccuoHaIbHOTO
oOpazoBanus mo cnenuanbHoctu 27.02.07 «YmpaBieHue KadyecTBOM MPOAYKLHUH,
MIPOIIECCOB U YCIYT (IO OTPACTISIM)»);

— @egepalnbHbIM TOCYAAPCTBEHHBIM 00pa30BaTENbHBIM CTAHJIAPTOM IO
npodeccun 18.01.33 «JlabopaHT MO KOHTPOJIO KadyeCTBa ChIPbS,, PEAKTUBOB,
MPOMEKYTOUHBIX MPOJIYKTOB, TOTOBBIX MPOIYKIMHU, OTXOJOB MPOU3BOJACTBA (I10
orpacism)» (IIpuka3z Ne 1571 ot 09.12.2016 «O6 ytBepxkaeHun (enepaibHOTo
rocyJapCTBEHHOr0 00pa30BaTeIbHOTO CTaHJAapTa CpeIHero NpodeccHoHaTIbHOTO
obpazoBanus no npodeccun 18.01.33 «JIabopaHT 1O KOHTPOJIIO KaueCTBa ChIPHS,
PEaKTUBOB, TMPOMEKYTOYHBIX MPOAYKTOB, TOTOBBIX MPOJYKIHUHU, OTXOJOB
MIPOU3BOJICTBA (TIO OTPACISIM)»);

— @enepanbHBIM  TOCYJAAPCTBEHHBIM  00pa30BATEbHBIM  CTAHIAPTOM
cpennero obmiero oopazoanus (ITpukasz Ne 413 ot 17.05.2012 «O06 yTBepkaeHun
benepanbHOro rocy1apCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPEIHEro O0IIero
o0pa3zoBaHusm).

Pabouas nporpamma cocTaBieHa ¢ y4ETOM:

— MpPUMEpPHOM OCHOBHOU oOpazoBarenbHOM mporpammbl CIIO (ITOOIT),
ytBepxkaeHa [lpuxazom Ne I1-41 or 28.02.2022 Munnpocsemienuss Poccun u
OI'bOY AIIO UPIIO (peructpanuonsbiii Homep 39, npotokon ®YMO Ne 5 ot
01.02.2022 r.);

— (QenepanbHOil  00pa3oBaTEIbHOM MPOrpaMMbl  CPEIHEro  OOLIEro

obpazoBanus (POII COO), yreepxkaenHoi [Ipukazom Munnpocsenienus Poccun
Ne371 ot 18.05.2023r.

1.2. MecTto mnpeaMera B CTPYKType OCHOBHOH mpodeccuOHAIbHOM
00pa3oBaTeJbHON NPOrPaMMBbI

Pabouass mporpamMma OTHOCHUTCS K 0OIIe00pa30BaTEIbHOMY IUKIY —
oOsi3arenbHble yueOHbie npeametsl (OVYII).



1.3. ATTecTanus npeamera

Peanuzamus nporpamMmmel yueOHOTO mpenMeTa «bruoorus» conpoBoXaaeTCs
TEKYIIIMM KOHTPOJIEM YCIIEBAEMOCTH U MPOMEKYTOYHOU ATTECTALUEH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH TPOBOJUTCS HA YUEOHBIX 3aHATHSIX.

Texyuuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCSA B (popMax: OMpocC, OLICHKA
BBITIOJTHEHNS 33JaHMs Ha IPAKTHYECKOM 3aHSATHH, BBINOJHEHHE NUCHMEHHOTO
3a1aHUS HA 3aHATUH, TECTUPOBAHUE U JP.

[leprogMYHOCTH TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH: KaXK/10€ IMMPAKTUYECKOE
3aHSTHE.

[Topsimok mpoBenEHUS TEKYLIErO KOHTPOJISI YCHEBAEMOCTH OIPEHENSIETCS
paboyuMu MarepuaniamH TMpernojaBaTeis, pa3padaThIBAEMbIMU JJIS MPOBEIACHUS
YPOKOB.

N3yuenue npeaMeTa 3aKaHUUBACTCS TPOMEKYTOUHOM aTTecTarueil B popme
HK3aMEHa BO 2 CEMECTpe MEepBOro Kypca Mmpu OOyueHHUH MO Mporpamme, KOTopas
YCTaHOBJICHA YU€OHBIM IIJIAHOM.

DK3aMeH MPOBOJUTCA B JIEHb, OCBOOOXKACHHBINA OT IPYTrUX BUIOB 3aHATUN.

[lopsinok mpoBeneHHs] SK3aMeHa ompeaensercss (QOHIOM OLEHOYHBIX
CPEACTB IO IPEAMETY.

1.4. Kosin4yecTBO 4aCOB HA OCBOEHME NMPOrPAMMBbI IIpeAMeTa

O06BEM 00pazoBaTeIbLHOM MPOrpaMMbl yueOHOTO Tipeamera 160 yacoB, B ToM
qHCTe:

— 00BEM paboThl 00YUAIOIINXCSI BO B3aUMOJACHCTBHH C TIpernoaaBareniemM 148
9acoB;

— camocTofATeNbHas paboTa odyyaronuxcs 12 gacos.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O
HPEAMETA

B pe3ynbraTe wu3yueHus mpeamMeTa y OOYyYaloOIIerocs JOKHBI ObITh
c(hopMUPOBaHbI IUYHOCTHBIC, METANPEIMETHBIE U MPEIMETHBIC PE3YyJIbTATHI.

2.1. JInyHOCTHBIE Pe3yJIbTATHI

B cTpyKkType JTMYHOCTHBIX pPE3yJIbTaTOB OCBOEHUS MIPOrpaMMbl MO OMOJIOTHU
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOIIME: OCO3HAHKWE OOYYarOMIMMUCS POCCUICKON
IPAKIaHCKOM MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITENIbHOCTH
U CaMOOIIPENEICHUI0, HaJIW4YMe MOTHBAlMM K OO0y4deHHIOo  Ouojorum,
LIEJICHAIIPABIIEHHOE pa3BUTHE BHYTPEHHUX YOEKICHUM JUYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEM M HCTOPUYECKUX TPAaTULUN pa3BUTHS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTh OOYYaroIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIBHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, NPUCYIIHMHU CHCTEME
Ouonornueckoro oOpa3oBaHMs, HaJUYW€ [PABOCO3HAHUS  HKOJIOTMYECKOM
KYJIbTYpPBbI, CIIOCOOHOCTH CTaBUTh LEIN U CTPOUTH )KU3HEHHBIE IIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS IPOrPaMMBbI [0 OMOJIOTUU TOCTUTAOTCS
B €JMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESTEIBHOCTH B COOTBETCTBUU C



TPaJAULIMOHHBIMA POCCUUCKUMU COLMOKYJIbTYPHBIMH, HICTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUIaMU U HOPMaMHu
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHWS, CAMOBOCTIIHTAHHS U
CaMOpA3BUTHUSA, PA3BUTHUS BHYTPECHHEH MO3WUIMU JIMYHOCTH, NATPUOTH3MA U
YBQKEHHUS K 3aKOHY WM MPABOMNOPSIAKY, YEIIOBEKY TPyJa U CTapIIEMy IMOKOJCHUIO,
B3aMMHOTO0 YBa)KCHUS, OCEPEKHOr0 OTHONIIEHUS K KYJIBTYPHOMY HACJICAUI0 U
TpaAUuLMSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon Penepauuu, npupoie u
OKpY Karollen cpeje.

JInyHOCTHBIE pE3yJIbTaThl OCBOCHHS yueOHoro mpeamera «buomorus»
JIOJIKHBI OTPaXKaTh TOTOBHOCTb U CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM I[EHHOCTSIM POCCHICKOTO OOIIECTBa, PaCHIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JEITEIBHOCTH B MPOLIECCE PEATM3alUi OCHOBHBIX HAIPaBICHUU
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

JI1. I'pak1aHCKOTO BOCIIUTAHMUSL:

TOTOBHOCTh K COBMECTHOM TBOPYECKOW MAEATEIIBHOCTA MPHU CO3/IaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJlay, BHITIOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

FOTOBHOCTh K COTPYJHHUYECTBY B IMPOILIECCE COBMECTHOTO BBINOJHEHUSA
y4eOHBIX, T[O3HABaTEIbHBIX M MCCIEIOBATEIbCKUX 3a7ad, YBAXKUTEIHLHOTO
OTHOIIEHUS! K MHEHHIO ONIMOHEHTOB IMpHU OOCYXIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

JI2. ITaTprOTUYECKOTO BOCIIUTAHUS:

LIECHHOCTHOE OTHOILICHUE K MPUPOJAHOMY HACICIUK) W MNaMATHUKAM
MPUPOJIBI, JOCTKeHUsM Poccru B Hayke, B TOM dnciie OMOJIOTHY;

CIIOCOOHOCTh OIICHWBATh BKJIAJl POCCHMCKUX YUYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWUOJOTHM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHMHM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBA;

JI4. DcTeTnyecKkoro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOUYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIICHUIA;

NOHUMAaHHE SMOLIMOHAIIBHOTO BO3/ICUCTBUS JKUBOU NPUPOIBI U €€ LIECHHOCTH;

JIS. ®usnyeckoro BOCHUTAHUSA, (POPMUPOBAHUS KYJIbTYPHI 3J0POBbS H
HMOIIMOHAIILHOTO OJIArOMOTyYHs:

MOHMMAHUE W pealn3alys 370pOBOr0 U 0Oe30macHOro ooOpasza KU3HH
(3mopoBOoe  TMTaHWE, COOJIOJICHWE TUTUEHUYECKUX TpaBUI W HOPM,
cOATaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHbIXa, pETyJsipHas Qu3nyecKas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO UM KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DPM3UYECKOMY U NICUXHUYECKOMY 3/10POBBIO;

NMOHMMAHWE LEHHOCTA NPaBWI WHJUBUIYAJbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSAX, YTPOKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJICICTBUN U HENPUITHUSL BPEAHBIX MPUBBIUEK (YIOTpPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

JI6. Tpy10BOr0 BOCIIUTAHMUS:



TOTOBHOCTh K aKTUBHOM JESTENbHOCTH, CIOCOOHOCTh WHHUIIMHPOBATH,
IUIAHUPOBATH U CAMOCTOSITENILHO BBINOJHATH TAKYIO AESITEIBHOCTh, B TOM YHCIE B
MpoIiecce U3ydeHus OUOJIOTHH,

MHTEpEC K Pa3IUYHbIM chepaM MpoPecCHOHATBHON AESITENIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccud ¢ Pean30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh U CIHOCOOHOCTh K OOpa3oBaHHUIO MU CaMOOOpa30BaHUIO Ha
NPOTSKEHUU BCEH KU3HU;

JI7. DKOIOrM4ecKOro BOCIIUTAHUSA:

HKOJIOTHYECKH 1eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HMCTOYHUKY
’KU3HU Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS;

MOBBILIICHUE YPOBHS 3KOJOTHYECKOM KYJbTYpbl: MNPUOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYIKOB M OLIEHKM MX BO3MOXHBIX IOCIEICTBHMA IS
OKPYXaroUIEN CPeIbl;

OCO3HaHue TN00aTBHOIO XapaKTepa IKOJOTUYECKUX MpOoOJIeM M MyTell ux
pELICHHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble NpPU HU3YYEHUH OUOJIOTHH
3HAHMST M YMEHHUS TMpU PEIIEHUH MpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MIPUPOJIOTIONIB30BaHUEM  (COOJIOJIGHHE  TpaBWJI  TOBEJACHUS B MPUPOJIE,
HAIpaBJICHHBIX Ha COXPAHEHHE pAaBHOBECHS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, Orochepsl);

aKTUBHOE HENpUsITHE JEHCTBUN, TNPUHOCALIUX BpEJ  OKpYy>Karomle
OPUPOJHON cpese, YMEHHE IMPOTHO3UPOBATH HEOJArONpPUSITHBIE 3KOJOTHYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPETOTBPALIATh UX;

HaJIM4YME  PAa3BUTOTO  SKOJOTMYECKOIO  MBILUIEHUS, HKOJIOTHYECKOM
KyJbTYpbl, ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN NEATEIBHOCTH IKOJIOTHYECKOM
HaIpaBJIEHHOCTH;

JI8. LleHHOCTH HAy4YHOTO MO3HAHMUSL:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU M OOIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JUAore
KYJbTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJILTYPHOM MHUPE;

NOHMMaHUe crnenupuKkr OUOJIOTMM KakK HayKh, OCO3HaHUS €€ poiu B
(GbOpMHpPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
IPEJICTaBICHUS 00 OKpYXarolleM MHUpEe KaKk O €IUHCTBE MPUPOJbl, YEIOBEKA U
oOmiecTBa, B MO3HAHUHM HIPUPOJHBIX 3aKOHOMEPHOCTEH U pElIeHUU MpolsiIeM
COXpaHEHUs! IPUPOAHOTO PAaBHOBECHS;

yOeKAEHHOCTh B 3HAUMMOCTH OHOJIOTHU JJISi COBPEMEHHOW IMBUIIM3AIINH:
oOecrieyeHus: HOBOI'O YPOBHSI pPa3BUTUS MEAMLMHBI, CO3/IaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pEIlaTh pPECypcHble  MpOOJEMbl  pa3BUTHS
YeJIOBEYECTBA, TOMCKA MyTeH BBIXOJ1a U3 INI00ANIBHBIX KOJIOTMYECKUX MpoOIeM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;



3aMHTEPECOBAHHOCTh B TOJYYCHUH OMOJOTMYECKHX 3HAHUWA B MEJAX
MOBBIIMICHUST OOIIEH KyJNbTYpPhl, €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHAJIBHOW TPAaMOTHOCTH OOydaromuxcs, GopMupyemMoit
MIPY U3y9YCHUH OMOJIOTHH,

MOHUMAaHUE CYNTHOCTH METOJ/IOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCITOJIb30BaTh IIOJIydaeMble B3HAHWS JUIsl aHajdu3a W
OOBSICHEHUS SIBIICHUI OKPYXAIOIIEro MUpa U MPOUCXOSAIIUX B HEM HM3MEHEHH,
yMEHHUE JIelaTh OOOCHOBAaHHBIC 3aKJIIOUCHUS Ha OCHOBE HAYYHBIX (AKTOB M
UMEIOIIUXCS JAHHBIX C LIEJIbIO MOJYUYEHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO MCIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus mpooJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAHHE IIEHHOCTHU HAYYHOUH NEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOCKTHYIO M MCCIIEIOBATENBCKYIO JEATENHHOCTh MHIUBUIYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CHOCOOHOCTh K  HENPEPHIBHOMY OOpa3OBaHHUIO U
caMm000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMHU.

2.2. MeranpeaMeTHbIe pe3y/JbTaThl

MeTtanpenMeTHbIEe pe3ybTaThl OCBOCHHs yueOHOTo npeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble s (OPMUPOBAHUS MHUPOBO33PEHUS OOYyYaIOLIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXIIPEJAMETHbIE) OOLIEHAYUYHbIE MOHSITHS, OTPaKaroIINe
IEJOCTHOCTh HAyYHOM KapTUHBI MHUpAa U CHeuuduKy METOAOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, HEPIHs, SIBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, NMPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHSI,
UCCIIEJOBaHME,  HaONIOJIEHWEe, U3MEpPEHHe, OKCIEPUMEHT U  Jpyrue);
yHUBEpCcajbHble ydeOHble JeHCTBUS (TO3HABATEIbHbIE, KOMMYHHKATHUBHbIE,

PErYJIATUBHBIE), o0ecreunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH M COLMAJIbHONH KOMIIETEHLHUH OOYYaloIIUXCs; CHOCOOHOCTD
oOyJaronmxcs MCIIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS WM  yHUBEpCalbHble y4eOHblE JEUCTBUS B
[103HAaBATEIbHOU U COLIMAJIbHON IIPAKTUKE.

B pesynpraTe wu3ydeHUss OHOJOTMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBanus y oOydaromierocss OyayT cpopMHUpOBaHBI TO3HABATEIbHBIC
yHUBEpCaJIbHbIC yUeOHbIE IeUCTBUS, KOMMYHUKATUBHbIE YHUBEPCAIbHbIC yUeOHbIE
NCHCTBUS, PETYISITUBHBIE YHHUBEpCAlbHbIE Y4YeOHbIE JEHCTBUS, COBMECTHAs
JESATENBHOCTb.

[To3HaBaTenbHbIE YHUBEPCATbHBIE YUeOHBIC IEHCTBUS

M1. ba3oBsi€ JIOTHYECKHUE NEUCTBUA:

CaMOCTOATENFHO  (pOopMyIHMpoBaTH H  aKTyalIU3upoBaTh  Mpobiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPHU OCBOEHUM 3HAHUU NPHUEMBI JOTMYECKOTO MBILIICHUS
(ananu3za, cuHTE3a, CpaBHEHMUSI, Kilaccu(puKaluu, 0000IIEeH s ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX MOHATUN (BBIAETATh UX XApAKTEPHbIE NMPU3HAKW, YCTAaHABIUBATH
CBSI3U C IPYTUMHU TOHSATHUSIMH);



ONpENENATh LENIH JEATEIIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUM UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESTEIBHOCTH C IOCTABICHHBIMHU LIEJISIMU;

UCITI0JIb30BaTh OMOJIOTMUECKUE TOHATHS JUIsl OOBSICHEHUS (PAKTOB U SIBJICHUI
KUBOU MIPUPOJBL;

CTPOUThH JIOTMYECKHE pacCykKIeHUs (MHIYyKTUBHbIE, JEAYKTUBHBIE, IIO
aHAJIOTUM), BBISABIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYJIUPOBATH BBIBOJIbI M 3aKIIOUEHUS;

OPUMEHATh  CXEMHO-MOJEJIBHBIE  CpEICTBAa Uil NPEACTABICHUS
CYLIECTBEHHBIX CBSI3€ M OTHOILEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TAaK)K€  NPOTUBOPEUMH  pa3HOrO  poAa,  BBUIBICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3palaThIBaTh IUIAH PELIEHUS MPOOJIEMbl ¢ yUETOM aHAJIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX ¥ HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JEATEJIBHOCTb, OLICHUBATh COOTBETCTBHE
PEe3yJbTaTOB LENISIM, OLICHUBATh PUCKU ITOCIEACTBUN IEATEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pPabOTy B  YCIOBHSX PpPEaJbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aUMOIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE TIPHU PELICHUH KM3HEHHBIX MTPOOJIEM.

M?2. ba3oBbIe UccieI0BaTENbCKUE JICUCTBUS:

BIAJETh  HAaBBIKAMHU  y4e€OHO-HMCCIENOBATEIIbCKOW M MPOEKTHOU
JESITEeIbHOCTH, HaBBIKaMU pa3pelieHus npo0ieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METO0B PELIEHUS IPAKTUYECKUX 3a]1a4, [IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBbIE BHJBI JEATEIBHOCTH II0 IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpeTalud, MPeoOpa3OBaHUI0O M TNPUMEHEHHIO B Yy4eOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPHU CO3JaHUH YU€OHBIX M COI[HAIbHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBIN TUIl MBIIUICHHUS], BIIaJIETh HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpMyIHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOM
JESTENbHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3W M aKTYaJM3UpPOBaTh 3ajauy,
BBIIBUTATh TUIIOTE3y €€ pEelICHUs, HAXOAWTh apryMEHTBhI Ul JT0Ka3aTesIbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBATh IIOJIYYEHHBIE B XOJ€ pELIEHUs 3a7a4yd pe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OLICHKY HOBBIM CUTYalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIAThH LIE€JICHANPABICHHBIN MOWCK MEPEHOca CPENCTB M CHOCOO0B
NEICTBUS B IPOPECCUOHAIBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHMS B MO3HABATEJIbHYIO M MPAKTUYECKYIO OOJacTH
KU3HENEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE MJIEU, MpeJiaraTh OPUTMHAJIbHBIE TOJIXO0/bl U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHbBIC PELLICHUS.
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M3. Pabota ¢ uapopManueii:

OPUEHTHPOBATHCSI B Pa3IMUHBIX HMCTOYHMKAX HUHPopManuu (TEeKcTe
y4eOHOTro MocoOusi, HayYHO-MOMYJISIPHOM TUTEpaType, OMOIOTHYECKUX CIOBapsIX U
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
uHGOPMAIIMIO PA3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTUIECKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTh PAa3TUYHbIE METOJBI MPH TOUCKE U
otbope Ouosornueckoil MHGOpMaIUU, HEOOXOIUMON JUIsl BBITIOJHEHUS YUEeOHBIX
3azay;

NpUOOPETaTh OMBIT HKCIOJNB30BAHUS HH(POPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO UCIIOJIb30BAaHUS PA3IMUHBIX
MOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh  ONTHUMAaJbHYIO  (OpMy  HpeICcTaBlICHUs
Oounonornyeckon uHbopmaru (cxeMbl, rpadvKu, TUArpaMMbl, TAOJIUIIBI, PUCYHKH
" JIpyroe);

WCIIONb30BaTh HAy4YHBIM S3BIK B KauecTBE CpEACTBA Npu padore ¢
Ovonornyeckod HHPOpMalUMen: MNPUMEHATh XUMHUYECKHE, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W TPeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTrJISTHOCTH,

BJaJeTh ~ HABbIKAMM  pAclO3HaBaHUsS M 3alllUThl  WH)OpMauw,
MHGOPMAIIMOHHON 0€30MaCHOCTH TIMYHOCTH.

KoMMyHHKaTHBHBIC YHUBEpPCAIbHbIC YUCOHBIC ACHCTBUS

M4. O0eHue:

OCYIIECTBIISITh KOMMYHHKAIlMM BO BceX cdepax IKW3HH, aKTHBHO
y4acTBOBaTh B JHAJOIe WM JUCKYCCHH II0 CYIIECTBY OOCYKIaeMOW TEMBI
(yMeHue 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CYKJICHUS OTHOCHTEILHO BBITIOTHCHHS
npeJiaracMon 3a/1auu, YIYMThIBATh HMHTEPECHI U COTIACOBAHHOCTD MO3UIIUH APYTUX
YYaCTHUKOB JMAJIOTa WIH JUCKYCCHH);

BJIAJICTh PA3IUYHBIMHU CIIOCOOaMK OOIICHMS W B3aUMOJICHCTBHS, TOHMMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAXUTEILHOE OTHOIICHHE K COOCCEIHHUKY
U B KOpPEKTHOU (hopMe (HOpMYITHPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

MS. CoBMmecTHas IEATEIbHOCTD:

MOHMUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUIYaIbHOM
pabOThI IPH pEIIEHUN OMOJIOTHYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUS NP PEIICHUN yIeOHOH 3a1a49H;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBHHA C Y4ETOM OOMIUX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJO0TO YIeHA KOJUICKTHBRA,;

MPUHUMATh TEIM  COBMECTHOW  JEATEIbHOCTH, OpPraHWU30BHIBATH U
KOOPJMHUPOBATh JCHCTBUS MO €€ JIOCTM)KCHHWIO: COCTAaBJIATh IUIaH JICHCTBHM,



pacrupeeniaiTh pojid C Y4E€TOM MHEHHHM Y4YaCTHHKOB, OOCYXIaThb pe3yJbTaThl
COBMECTHOM pabOTHI;

OLICHMBATh Kadye€CTBO CBOEr0 BKJIAJa M KaXKIONO yYAaCTHHKAa KOMAHJIbI B
o0l pe3yJsbTat Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBbIE NPOEKTHI, OLIEHMBaTh HJAEH C MO3ULUU HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh TO3UTHUBHOE CTPATETUYECKOE IMOBEJEHUE B Pa3IUUYHbIX
CUTYalLMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

PerynstuBHble yHUBEpCalIbHbIE YUEOHbIE IEHCTBUS

M6. Camoopranuzanusi:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ui BBIABICHUS NpoOJIeM U HX
pelIeHus B )KU3HEHHBIX U yUEOHBIX CUTYAIHIX;

BbIOMpaTh Ha OCHOBE OHMOJOTMYECKMX 3HAHUUN LIEJeBblIE M CMBICIOBBIC
YCTAHOBKH B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHIO K KUBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJILHO OCYILIECTBISATh MMO3HABATENbHYIO JAESATENbHOCTD, BBISBIISThH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJjadyu B 00pa3oBaTEILHOMN
JESTENbHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENILHO COCTaBJIATh IUIAH pEUIeHUusT MpoOdJieMbl ¢  Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEATNIOYTEHNN;

JIaBaTh OLICHKY HOBBIM CUTYyalUsIM;

paciupsTh paMKU y4eOHOro IpeIMeTa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUMH;

JeNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEeLICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO MIMPOKOW JPYAMIIMUA B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TMOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHB.

M7. CaMOKOHTpOJIb:

JlaBaTh OIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBLHOCTb,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BJaJe€Th HABbIKAMHM  TO3HABAaTEJIbHOM  pEeQUIEKCMU KaK  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM M MBICIHUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB H
OCHOBaHMM, MCIOJB30BaTh MPUEMBI peIeKCUU JUIsl OIICHKUM CHUTYyallud, BHIOOpa
BEPHOIO PEILICHHUS;

YMETh OLEHHMBaTh PUCKH U CBOEBPEMEHHO NPUHUMATh PEUIEHUS IO UX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M apPTyMEHTHl JPYTMX IMpU aHAIU3€ PEe3yJIbTaTOB
NESATEbHOCTH;

MSE. DMOLIMOHATIBLHBIA UHTEJJIEKT:
pa3BUTHE CaMOCO3HaHMS (BKJIIOYas CIIOCOOHOCTh OCO3HABaTh HAa MpUMEpax
HUCTOPUYECKUX CUTYAIMI POJIb AIMOITUN B OTHOIICHUSX MEXK]Y JIFOJIbMH, IOHUMATh
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CBOE HMOLMOHAIBHOE COCTOSIHUE, COOTHOCS €ro ¢ SMOLUAMHU JIFOJAEH B U3BECTHBIX
HUCTOPUYECKUX CUTYaALIUSIX);

pa3BUTHE CAMOPETYJIMPOBAHUSA, BKJIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHUE
IIPUHUMATh OTBETCTBEHHOCTH 3@ CBOE MOBEJIEHUE, CIIOCOOHOCTh a/1allTUPOBATHCS K
AMOIMOHATIBLHBIM U3MEHEHUSIM U MPOSIBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K AOCTHIKECHUIO LEIU WU
yCIieXy, ONTUMU3M, WHUIIMATUBHOCTb, YMEHHE JEHCTBOBAThH, UCXOJS U3 CBOMX
BO3MO>KHOCTEH;

pa3BUTHE OMIATUU  (CMOCOOHOCTH TMOHUMATh  JIPYroro  4YeJoBeKa,
OKa3aBIIIETOCS B OMPEEICHHBIX O0CTOSTENbCTBAX);

pa3BUTHE COLMAJIBHBIX HAaBBIKOB (criocobHOCTH BBICTPAaNBaTh
KOHCTPYKTHUBHBIE OTHOIIEHUS C JPYTUMHU JIIOJbMHU, PETYJIUPOBATH CIOCO0
BBIPAKEHUSI CBOUX CYXJCHUW W 3MOLMU C YYETOM MNO3UIMKA U MHEHHUU IAPYTHUX
YYaCTHUKOB OOIIEHU);

MO. ITpunsitue cedst U IPyTUX:

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPTyMEHTHl JPYTUX I[pPU aHAJIU3€ pPe3yJIbTaToOB
NeSATEeTbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONIMOKH;

pa3BUBaATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIMU JPYTOro YeJoBeKa.

2.3. IIpeameTHBIE pe3yabTAThI

[1.1. ChopMupoBaHHOCTh 3HAHUH O MECTE W POJU OUOJOTHU B CHCTEME
HAy4YyHOTO 3HaHMs; (PYHKIMOHAIBHON TIpaMOTHOCTH YeNOBEKa MJIs pPELICHUsS
KU3HEHHBIX MPOOIIEeM;

I1.2. CdopmupoBaHHOCTH YMEHUSA PacKpbIBaTh coAepKaHue
OCHOBOITOJIATAIOIINX OMOJIOTUYECKUX TEPMHUHOB U MMOHATUH: KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHu3M, BHUJ, TMONYyJSLUs, DJKOCUCTeMa, OuoleHo3, Ouocdepa;
MeTtabonu3M  (0OMEH BEHIECTB W NIpEeBpallieHue JHEPruM), TOMEocTa3
(camoperynsuusi), OMocuHTe3 O€nKa, CTPYKTypHasi OpraHU3allMsl JKUBBIX CHCTEM,
JUCKPETHOCTb,  CAaMOpPETyJsillMsa,  CAMOBOCIpOM3BENEHUE  (PEnpOayKIus),
HACJIEICTBEHHOCTh, HM3MEHYUBOCTh, DSHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIus;

I1.3. CdopmupoBaHHOCTD YMEHUS pacKpbIBaTh coziepKaHue
OCHOBOIOJAralolMX  OMOJOrMYECKUX  TEOpUd M TUINOTE3:  KIETOYHOM,
XPOMOCOMHOM, MYTallMOHHOW, SBOJIOINUOHHOW, IIPOUCXOXKICHUS KHU3HU U
YeJI0BEKa,

[1.4. CdopMHUPOBaHHOCT, yMEHHUS PACKPBIBATH OCHOBOIOJIATAIOINE
Oouonornueckue 3akoHbl M 3akoHomepHocTH (I'. Mengens, T. Moprana, H.U.
Basunosa, O. I'ekkens, ®. Mrwomnepa, K. bapa), rpanuisl ux OpuMEHUMOCTH K
KUBBIM CHCTEMAaM;

I1.5. TlpuoOpereHue ombpITa MPUMEHEHHS OCHOBHBIX METOAOB HAYYHOIO
MO3HAHUA, UCIIOJIb3YEeMbIX B OMOJIOTMH: HAOIIOACHUS U OMUCAHUS KUBBIX CHCTEM,
OpoLEecCOB M SIBIIGHWM; OpraHu3aludd ¢ [POBEACHHUS  OMOJIOTHUYECKOIO
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OKCIIEPUMEHTA, BBIABMKEHUS THUIOTE3, BBISIBICHUS 3aBHCHUMOCTH  MEXIY
UCCICAYyEMbIMU  BEJIIMYMHAMHU, OOBSCHEHUS TIONYYCHHBIX PE3yJbTaTOB U
(GbopMyTUPOBaHMS BBIBOJIOB C WCIOJIB30BAHMEM HAYYHBIX TOHSITHH, TEOPHH H
3aKOHOB;

[1.6. CdhopMupoBaHHOCTb YMEHHUS BBIACISITh CYILIECTBEHHBIE MPU3HAKU
BHPYCOB, KJIETOK MPOKAPHUOT M JyKAPHOT;, OAHOKJIETOYHBIX M MHOTOKJICTOYHBIX
OpraHu3MOB, BHJOB, OHOTEOILIEHO30B M HSKOCUCTEM; OCOOEHHOCTHU MPOIIECCOB
oOMEHa BEIIECTB M MPEBPAICHUS YHEPTUH B KIIETKe, POTOCHHTE3a, IIIaCTHIECKOTO
U DHEpPreTuyeckoro oOMEHa, XeMOCHUHTE3a, MUTO03a, MEW03a, OIUI0J0TBOPEHHS,
Pa3BUTHS U PA3MHOXKEHUS, MHAUBUAYAJILHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
O00ppOBI 32  CYIIIECTBOBAHME, €CTECTBEHHOTO OTOOpa, BHA000pa30BaHMS,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejiec OOWTaHMs, BIUSHUS KOMIIOHEHTOB
HKOCUCTEM, AHTPOIOTCHHBIX HW3MEHEHUWH B OSKOCHCTEMaX CBOEW MECTHOCTH,
KpyTOBOPOTa BEIIECTB U MPEBPAIICHUE SHEPTUH B Onochepe;

I1.7. ChopMHpOBaHHOCTh YMEHHS TPUMEHSITh TOJYyYCHHBIC 3HAHUS IS
00BSICHEHUS OMOJIOTUYECKUX MPOIECCOB U SABJICHUH, TSI TPUHATHUS MPAKTHICCKUX
pElICHU B MOBCEIHEBHOM KM3HU C LIETBI0 OoOecredeHus: 0e30IacHOCTH CBOETO
3I0POBbS M 3JI0POBbS OKPYKAIOIIUX JIIOJEH, COOJIOJEHUS 310pOBOr0 00pasza
KU3HU, HOPM TPAMOTHOTO TIOBEJACHUSA B OKPYXAKIIEWU NPUPOIHOU CpEIE;
NOHMMaHUE HEOOXOAMMOCTH  HCIOJb30BaHUS  JIOCTMDKCHHH  COBPEMEHHOM
OMOJIOTMY U OMOTEXHOJIOTHM JIJIsl pallMOHATILHOTO MPUPOI0IIOIb30BAHUS;

[1.8. CdopMHpOBaHHOCT, YMEHHsSI peniaTh OHOJOTHYECKHE 3a/layw,
COCTaBJIAITh TCHOTUIIMYECKHE CXEMbl CKpEIIMBAHUS JJs pPa3HBIX THUIIOB
HACJIeI0BaHUSI TTPU3HAKOB y OPTraHU3MOB, COCTABIISATh CXEMBI IEPEHOCA BEIIECTB U
HHEPTUHU B IKOCUCTEMaXx (IIETH MUTAHMUSI, TUIIEBHIE CETH);

I1.9. ChopmupoBaHHOCTh YMEHHI KPUTHYECKH OICHUBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEeACTBAa MacCoBOW MH(OpMAIUU, HAYYHO-TIOMYJISIPHBIE
MaTepHabl); UHTEPIPETUPOBATh  OTHYECKHUE  ACMEKThl  COBPEMEHHBIX
UCCJICIOBAaHUA B  OWOJIOTMH, MEAUIIMHE, OWOTEXHOJIOTHH, paccMaTpHUBaTh
TJI00QJIbHBIE  JKOJIOTHUYECKHE TPOOJIEMBbl COBPEMEHHOCTH, (OPMHUPOBATH 10
OTHONICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

I1.10. ChopmMupOBaHHOCTH YMEHHI CO37]aBaTh COOCTBEHHbIE MMCHbMEHHBIE U
YCTHBIE COOOIICHUS Ha OCHOBE OMOJOTMYECKOM HHGPOPMAIMK U3 HECKOJBKUX
MCTOYHUKOB, FPAMOTHO MCIIOJIb30BaTh MOHATUMHBIN anmapaT OUOJIOTUH.

TpeOGoBanus K TMPEAMETHBIM pe3yibTaTaM OCBOCHHS YriayOJeHHOro Kypca
OWONIOTMY JTOJDKHBI BKIIIOYATh TpeOOBaHUS K pe3yJibTaTaM OCBOEHHUsS 0a30BOTO
Kypca ¥ IONOJIHUTETLHO OTPaXkaTh:

I1.11. ChopMHupoBaHHOCTH 3HAHUN O MECTE€ W POJIU OUOJOTUU B CUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHMH COBPEMEHHON €CTCCTBEHHOHAYYHOMU
KapTUHBI MUpPa, B MO3HAHWU 3aKOHOB TMPHUPOILI M PEIICHUU YXU3HCHHO BaKHBIX
COIMATBHO-3THYECKHUX, SKOHOMUYECKHX, YKOJOTHUUECKHUX MPOOJIEM UYeIOBEUYECTBa,
a TaKkKe B PEHICHUU BOIPOCOB PAIlMOHAIBHOTO TIPUPOJOIOJB30BAHUS; B
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(GbOopMHpPOBAaHWN IIEHHOCTHOTO OTHOIIEHWS K TPHUPOAE, OOIIECTBY, UYEIOBEKY; O
BKJIJIC POCCUMCKUX U 3apYyOCKHBIX YUEHBIX - OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

[1.12. Ymenue Bnagerb CUCTEMONH OWOJIIOTUYECKUX 3HAHUU, KOTOpas
BKJIFOYAET:

OCHOBOTIOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U MOHATUS (3KU3HB, KJIETKA,
TKaHb, OpPraH, OpraHW3M, BHJ, MOMYJAILMS, SKOCHCTeMa, OWOIeHO3, Ouocdepa;
MeTaboau3M, TOMEOCTa3, KJIETOYHBbIM  UMMYHHUTET, OHOCHMHTE3  OelKa,
OMOIONUMEpPBI,  JTUCKPETHOCTb,  CAMOPEryJISIUs,  CaMOBOCIIPOM3BEJCHUE,
HACJIeICTBEHHOCTh, U3BMEHUYUBOCTb, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouosioruveckue Teopur: kierounas teopus T. [lIpanna, M. Illneiinena, P.
BupxoBa; kinoHalbHO-cenleKTUBHOr0o uMmmyHutera II. Dpnux, .M. Meunukosa,
XpPOMOCOMHAsI TE€OpHUsl HacieACTBEHHOCTH T. MopraHa, 3akoH 3apOJIbIIIEBOTO
cxoactea K. bapa, sBomonmonnas teopus Y. [lapBuHa, cCuUHTETHYECKAass TEOPUS
ABONIOIMH, Teopusi aHTpomorede3a Y. JlapsunHa; Teopusi OumoreoreHo3a B.H.
Cyxkauesa; yuenus H.W. BaBunosa - o LleHTpax MHOroo0pasust 1 NpOUCXO0KIECHUS
KyJbTypHbIX pacTenuii, A.H. CeBeproBa - 0 myTsAX W HAIPABICHUAX 3BOJIOLHUH,
B.. Bepnajckoro - o 6uocdepe;

3aKOHBI (€IMHOOOpa3Hsi TMOTOMKOB NIEPBOrO IOKOJEHUS, pacCLICIICHUs
MPU3HAKOB, HE3aBUCUMOTO HaclieJoBaHusl npu3HakoB ['. MeHpens, cuenjieHHoro
HACJIEJOBAaHUS TIPU3HAKOB M HAPYIICHUs cleruieHuss reHoB T. Moprana,
TOMOJIOTUYECKHUX PSAIAOB B HaciIeACTBeHHOM wu3MeHunBocTH H.M. Basuiosa,
reHeTuyeckoro paBHoBecus k. Xapau u B. BaiitHOepra; 3apo/bIlieBoro cxoacTea
K. Bapa, buorenernueckoro 3akona 2. ['ekkens, @. Mroiepa);

MPUHITUIBI (YUCTOTHI TaMET, KOMILJIEMEHTAPHOCTH );

mpaBuia (MuaumyMa FO. JImOuxa, HSKOJOTHYECKOW NUPAMHUABI YHCET,
OMOMacChl ¥ YHEPTHUN);

runote3bl  (koanepBatHoi A.M. Omnapuna, nepBuuHoro OynboHa JIk.
Xonpaeitna, mukpocdep C. @okca, pubosuma T. YUek);

[1.13. Bnagenue cucreMod 3HaHMI 00 OCHOBHBIX METOJAaX HAYYHOIO
MO3HAHUS, UCTIOJBb3yEMbIX B OMOJOTUUECKUX HCCIETOBAHUIX KUBBIX OOBEKTOB U
KOCHUCTEM (OmMHMcaHue, W3MEpPEHHE, TMPOBEJACHUE HaOII0IeHH); crnocobamMu
BBISIBIICHHS U OIICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B MPUPO/IC;

I1.14. YMmeHue BbIIEHATh CYLIECTBEHHBIE IPU3HAKU:

CTPOCHHUSI BHUPYCOB, KIETOK MPOKAPHOT MU 3YKAPHOT; OJHOKIETOYHBIX WU
MHOTOKJIETOUHBIX OPTaHU3MOB, BU0B, OMOTEOIIEHO30B, IKOCUCTEM U OUOChepHI;

CTPOCHHUSI OPraHOB M CHCTEM OPraHOB PACTEHUM, >KHUBOTHBIX, YEIIOBEKA;
MPOIIECCOB  KU3HENEITENbHOCTH, MPOTEKAIOIIUX B OpPraHu3Max pacTeHUH,
KUBOTHBIX U YEJIOBEKA;

OMOJIOTUYECKUX TMPOIIECCOB: 0OMEHa BEIIeCTB (MeTa0oIn3M), HHHOPMAITHH
Y TPEBPALLEHUsT DHEPruu, OpOKEeHHs, aBTOTPO(HOro M TeTepoTpoHOTrO THUIIOB
nutanus, (QOTOCHHTE3a W XEMOCHHTE3a, MMHTO3a, Meio3a, TraMeToreHesa,
AMOpHUOreHe3a, MOCTAIMOPHOHATBLHOTO PA3BUTHUS, PA3MHOXKEHHUS, UHAUBU Y aIbHOTO
pa3BUTHA OpraHu3Ma (OHTOIeHe3a), B3aUMOICUCTBUS I'€HOB, TETEPO3UCa; ICUCTBUI
UCKYCCTBEHHOIO O0TOOpa, CTaOMIM3UPYIOMIETO, JBIXKYLIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa; aJIONaTPUYECKOTO U CUMITATPUYECKOTO
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BUJI000pa30BaHusl; BIUSHUS JABWKYIIUX CHJI 3BOJIOLMU HAa TeHO(OH/] MOy,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpeie OOMTaHMsI, YepelOBaHMs HalpaBICHUI
ABOJIFOLIMY; KPYTOBOPOTA BELIECTB U MOTOKA SHEPIUU B IKOCUCTEMAX;

I1.15. VYmenue ycraHaBIuMBaThb B3aUMOCBA3M MEXKIy CTPOCHHEM W
(yHKUMSIMH: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMd U CHCTEMaMHU
OpraHOB y PACTEHMM, >KMBOTHBIX M YEJIOBEKA; MEX]y dTaraMud OOMEeHa BEIECTB;
TanaMy KJIETOYHOIO LMKJIA M >KU3HEHHBIX IHMKIOB OpPraHM3MOB; JTanamu
AMOPUOHAIBHOTO PA3BUTHUS; TEHOTUIIOM U (EHOTUIIOM, (DEHOTUIIOM U (PaKTOpaMH
cpelbl OOMTaHMs; MPOIECCAaMU DBOJIOLNH; IBUKYIIUMH CUJIaMHU aHTPOIOIEHE3a;
KOMITOHEHTaMU Pa3JIMYHBIX SKOCUCTEM U MPUCTIOCOOICHUSIMU K HUM OPTaHU3MOB;

[1.16. YMeHue BBISBIATh OTIMYUTENbHbBIE PU3HAKHU JKUBBIX CHUCTEM, B TOM
yucie rpuboB, pacTEeHHM, KUBOTHBIX M UYEJIOBEKa; MPUCIOCOOJIEHHOCTh BUJOB K
cpene oOuTaHUs, AOMOTUYECKUX W OWOTHYECKHUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSA3€M OpPraHW3MOB B COOOIECTBAX, AHTPOINOTCHHBIX WM3MEHEHHH B
AKOCHCTEMAaX CBOCH MECTHOCTHU;

I1.17. YMenue WCIIOJIb30BaTh COOTBETCTBYIOIIIHE apryMEHTBI,
OMOJIOTMYECKYI0O TEPMHUHOJIOTHMIO W CUMBOJMKY I JOKAa3aTelbCTBA POJCTBA
OpPraHU3MOB Pa3HBIX CUCTEMATHYECKUX T'PYII; B3aUMOCBSA3U OPraHU3MOB U CPE/IbI
oOWUTaHUs; €IMHCTBA YEJOBEYECKUX pac; HEOOXOIMMOCTH 370poBOro obpasa
KU3HHU, COXpPAHEHHUs pa3HooOpazusi BUJOB M DKOCUCTEM, KakK YCJIOBHS
COCYIIECTBOBAHUS MTPUPOJIbI U YEIIOBEUECTBA;

[1.18. YMeHue pemarb NOMCKOBbIE OMOJOTHYECKHE 3a/1aud; BBISABISTDH
NPUYUHHO-CIIECTBEHHBIE CBSI3M  MEXAY MCCIEAYEMbIMH  OUOJOTHYECKUMHU
0o0BbEKTaMH, TNpOIeCCAMH M SBJICHUSIMM; Je€JaTb BBIBOJbl M TMPOTHO3bI Ha
OCHOBAHMH IMOJTYUYEHHBIX PE3YNITATOB;

I1.19. YMeHue BbIIBUraTh TMIOTE3bl, POBEPSATH UX IKCIIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIUpys Ledb HCCIEJOBAHMS, AaHaJU3UPOBATH IOJyYCHHBIC
pEe3yNbTaThl U AENIaTh BHIBOAbL;

[1.20. IIpyHuMaTh yyacTM€ B Hay4YHO-UCCIENO0BATEIbCKOW padoTe 1o
OMOJIOTUH, PKOJIOTMM M MEAMIIMHE, MPOBOJAMMON Ha 0a3e MIKOJbHBIX HAy4YHBIX
OOLIECTB U MyOJMYHO MPEACTABIATH MOJYYECHHbIE PE3YNbTaThl Ha YYEHUUECKUX
KOH(EpEHIUAX Pa3HOTO YPOBHS;

[1.21. YMeHue olleHuBaTh 3TUUECKHE aCIIEKThl COBPEMEHHBIX MCCIIEAOBAHMIM
B 00ylacTh OWOTEXHOJOTMUM U TEHETUYECKUX TEXHOJOTUi (KJIOHUPOBAHHUE,
HCKYCCTBEHHOE OIUIOJJOTBOPEHHE, HANPABICHHOE MU3MEHEHUE I'€HOMA U CO3JAaHUE
TPAHCTEHHBIX OPTaHU3MOB);

[1.22. YMmeHnue MOTMBHpOBATH CBOM BBIOOp Oyaymiel mpodeccruoHambHOM
JESITENbHOCTH B 00JIacTH OWMOJIOTMH, MEIWLMHBI, OMOTEXHOJIOTUH, TCHXOJIOTHUH,
HKOJIOTUM, BETEPUHAPUU, CEIIbCKOTO XO034iCTBa, MUILEBOM NPOMBIIUIEHHOCTH;
YIIyOJIATh MO3HABATENIbHBIA HMHTEPEC, HAIPaBICHHBI HAa OCO3HAHHBIA BBIOOP
COOTBETCTBYIOIIECH mpodeccuu U npoJobKeHUE OMOJOTHYeCKOro oOpa3oBaHUs B
YUPEKIACHUSIX CPETHErO MPOPECCHOHATIBHOTO U BBICIIETO 00pa30BaHU.

Hp@}lMCTHBIC pE3YyJIbTaThl OCBOCHUSA y‘I€6HOFO npeaMeTa JOJIKHBI
OTPAXKATh:
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c(OpMUPOBAHHOCTH 3HAHUI O MeCTEe U PO OUOJIIOTUU B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM E€CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX M
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOrUM, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 33/1a4;

YMEHHUE PACKPBIBATH COJAEpKaHWE OMOJOTMYECKHX TEPMHUHOB M IMOHSATHM:
KU3Hb, KIJIETKA, OpraHu3M, Meradonu3M (0OMEH BEIIECTB U IpeBpalleHue
HHEPruur), TOMEOCTa3 (CaMOperyssius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCTIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

YMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHAs JOrMa MOJICKYJApHON Ouonorun), 3akoHbel (I
Menpens, T. Moprana, H.J. BaBunoBa) u yuenust (0 meHTpax MHOTooOpasus u
MIPOUCXOKICHUS KyJIbTYypHbIX pacTeHuid H.. BaBuiosa), onpeaensTs TpaHuilbl UX
MIPUMEHUMOCTH K KUBBIM CHCTEMaM,;

YMEHHUE BIAJETh METOJAMH HAYYHOTO MO3HAHUSA B OMOJIOTMU: HAOIIOJEHUE
Y OINMCAHUE JKUBBIX CHUCTEM, MPOILIECCOB U SIBICHMI, OpraHu3alus U MPOBEJACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pE3yJbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHUNA, TEOPUH M 3aKOHOB, YMEHHE
JenaTh BBIBOJbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE TPU3HAKHA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLECCOB: OOMEHa BEILECTB M IPEBPAIICHUS SHEPIrUu B KIETKe, (OTOCUHTE3A,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEeHa, XEeMOCHHTe3a, MHUTO3a, Meio3a,
OIUIOJJOTBOPEHUS, Pa3MHOXKEHHUS, WHIUBHUIYaJbHOTO Pa3BUTHS OpraHu3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJIYYEHHbIE 3HAHUS JJI1 OOBSICHEHUs OMOJOTMYECKUX
IIPOLIECCOB W SIBJICHUM, JUISl IPUHATHSA NMPAKTUYECKUX PEILICHUN B ITOBCEIHEBHOMN
KU3HU C LEIpl0 oOecnedyeHus: 0e30MacHOCTH CBOEro 3I0pPOBbS U 310POBbS
OKPY KaIOIUX JIOJEH, COOMI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOAHON cpele, NMOHUMaHUE HEOOXOJUMOCTH MCIOJIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOMU ounonoruu U OMOTEXHOJIOTUN Ui palMOHAIBHOTO
IPUPOIONIOIH30BAHMUS;

YMEHHE pEIIaTh JJIEMEHTAPHbIE TEHETUYECKHE 3aJaud Ha MOHO- U
IUTMOPUHOE CKpPELMBAaHUE, CLEIUIEHHOE HAaclIeJJOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUA ISl MPEICKa3aHUs HACIEJAOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBINOJIHATH J1A0OPATOPHBIE M MPAKTHYECKUE paldOThI, COOIIOAATh
MpaBuiia pu padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHYECKH OLEHUBATh W HHTEPIPETHUPOBATH HH(MOPMAIUIO
OMOJIOTUYECKOTO  COJEPKAaHMsI, BKIIOYAIONIYIO IICEBJOHAYYHBbIE 3HAHMS U3
pa3IUYHBIX UCTOYHUKOB (CpeACTBa MaccoBOW MH(OpMAILMU, HAYUYHO-TOMYISIPHbIE
MaTepHalibl), STUYECKHUE aCMEKThl COBPEMEHHBIX HCCIIEIOBaHUA B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

15



YMEHHE CO3/1aBaTb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOIIEHUS,
00001mass 6MOIOTHUECKYI0 HH(POPMAIUIO W3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OHMOJIOTHH.

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJIH OUOJIOTHH B CHCTEME HAyYHOTO
3HAaHWS ECTECTBEHHBIX HAyK, B ()OPMHUPOBAHMHM COBPEMEHHOW ECTECTBEHHO-
HAYYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJE POCCHUUCKUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUONOTUHU, (DPYHKIIMOHATBLHON
IPaMOTHOCTH YeJIOBEKa ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATh COJEpXKaHUE OHOJOTUYECKUX TEPMHUHOB W TOHSTHIL:
BUJ, TIOMYJISIIMSA, TeHO(POH I, IBOJIOLHUS, ABIKYIIUE CHIIbI ((DAKTOPBI) IBOIIOINH,
IPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKHE (PaKTOPHI,
HKOCHCTEMA, MPOJAYLEHTbl, KOHCYMEHTBI, pEAyLEHThl, LeNu IUTaHu,
AKOJIOTHYECKas Tpamua, OnoreoreHos, onocdepa;

yMEHHE Wu3JaraTb OHOJIOTHYECKHE Teopuu (dBOMOLMOHHAs Teopusi Y.
JlapBrHa, CHHTETHYECKass TEOpUs OHBOJIOLMH), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxonctsa K.M. bapa, yepenoBaHusi TJIaBHBIX HallpaBJICHUN H
nyteit sBomonuu A.H. CeseproBa, yuenust o ouochepe B.W. Bepnanckoro),
OTIPEACTISATh TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BIAJeTh METOAAMH HAyYHOTO MO3HAHU B OMONOTHH: HAOIIOJACHHE
M OMHMCAaHWE YXUBBIX CHUCTEM, MPOIECCOB M SBJICHHI, OpraHU3allvs W MPOBEACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTa,  BBIABM)KEHUE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXJy HCCIEIYyEeMbIMU BEIUYMHAMHU, OOBSCHEHUE TMOJIYYCHHBIX
pe3yJIbTaTOB, MCHOJIb30BAaHHBIX HAYUHBIX TMOHSATHM, TEOPUM U 3aKOHOB, YMEHHE
JieN1aTh BBIBO/bl HA OCHOBAHUM MOJTYYEHHBIX PE3YyJIbTAaTOB;

YMEHHE BBIICTATh CYIIECTBEHHbIE MPU3HAKU CTPOCHHUS OHOJIIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUN, MNPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTeoeHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOI0 OTOOpa, BHI000pa30BaHUs, MPUCTOCOOIEHHOCTH
OpPraHMU3MOB, JIEHCTBUSI SKOJOTHMUECKUX (HAKTOPOB HA OpTraHU3MBI, MEpeHoca
BEIIECTB W TIOTOKAa DJHEPTUM B DJKOCHUCTEMaX, AHTPOIOTCHHBIX HW3MEHEHUH B
HKOCHCTEMax CBOEHW MECTHOCTH, KPYyroBOpPOTa BEIIECTB M OHOrCOXMMHYECKUX
IIUKJIOB B Onocdepe;

yMEHHUE MPUMEHATh MOJYYCHHbIE 3HAHUS I OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBICHUM, JUIsl MIPUHATUSA MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KHU3HU C LEIbl0 oOecrieyeHus O€30IacHOCTH CBOErO 3/I0pOBbS U 370POBbS
OKPY>KaIOIKX JII0/IeH, COOI0ICHUS] HOPM IPaMOTHOIO MOBEACHUS B OKpYXKarolIeH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCHOIb30BAaHUS JOCTHKEHUIM
COBPEMEHHOW OMOJIOTUH JIJIs1 pallMOHAIILHOTO MPUPOAOIOIB30BAHNUS;

YMEHHE pellaTh dJIeMEHTapHbIe OMOJOTHYECKHE 3a/1a4H, COCTABISATh CXEMBI
MepeHoca BEIIECTB U IHEPTUM B IKOCHUCTeMax (LIeTH MUTaHus);

YMEHHUE BBINOJHATH J1A00OPATOpPHBIE W MPAKTHUYECKUE pabOThI, COOIOIATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh W HHTEPIPETHUPOBATH HHOOPMAIINIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIC 3HAHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeACcTBa MaccoBOWM MH(OpMAIMU, HAYUYHO-TIOMYISIPHbIE
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MaTepuaibl),  paccMaTpuBaThb  TJOOAlbHBIE  HKOJIOTMYECKHE  MPOOIEeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE IHUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUITHBIN armapaT OMOJOTUH.

c(hOpMUPOBAHHOCTb 3HAHMH O MeECT€ M pPOJU OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYyYHON KAPTUHBI MHUpA, B
NO3HAHWW  3aKOHOB NPHUPOABI W  PEHICHHMH NpoOJieM  paldOHAIBHOTO
IPUPOJIONIOIB30BAHMS, O BKJIAJE POCCUMCKUX U 3apyOekHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUEC CHCTEMON OHOJIOTMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIArarone OUOJIOTUYECKHE TEPMUHBI WU MOHATHS (KU3Hb, KJIETKa,
OpraHu3M, MeTa0oJIu3M, TOMEOCTa3, CaMOPEryJIAlHs, CaMOBOCIPOU3BEJIECHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W PA3BUTHE), OMOJIOTMYECKUE TEOPUHU
(xnerounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHasi TEOpHUs
HacienctBeHHocth T. Moprana), yuenus (H.M. BaBumoBa - o weHTpax
MHOTOOOpa3usi W NPOUCXOXKIAEHUS  KyJbTYpPHBIX  PAcTeHWil),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOr0O MOKOJEHUS, PACIIEIUIEHUS, YACTOTHI T'aMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHmens, TOMOJOTMYECKHX PSIJOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H.A. Baswuiosa), IIPUHIATIBI
(KOMILJIEMEHTapHOCTH )

BJIa/ICHUE OCHOBHBIMM METOJAMM HAYYHOI'O IO3HAHUS, UCIOJIb3YEMbIMH B
OMOJIOTMUECKUX HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (ONMMCAaHUE, HW3MEpPEHUE,
HaOJII0ICHUE, SKCTICPUMEHT);

YMEHUE BBIIEISATh CYIECTBEHHbBIE TPU3HAKU: BUPYCOB, KIETOK IPOKAPUOT U
AYKapHuoOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM 4YHCIE
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPIraHOB U CUCTEM
OpraHOB pAaCTE€HUM, >KUBOTHBIX, YEJIOBEKA, IPOLECCOB KU3HEIEATEIbHOCTH,
MPOTEKAIOLUX B OPraHU3Max pPacTeHUil, KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
MpoLIecCOB: 0OMeHa BelIecTB (MeTaboin3M), MPEeBpALIEHUsI YHEPTrUU, OpOKEHMUS,
aBTOTPO(HOIO U reTepoTpoPHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCHUHTE3a,
MUTO3a, MeH03a, rameToreHesa, 3MOpuorenesa, NOCTIMOPUOHAILHOTO Pa3BUTHS,
pa3MHOKEHUS,  WHIUBUAYAJIbHOIO  Ppa3BUTHUS  oOpraHu3mMa  (OHTOT€HE3a),
B3aUMO/JIEUCTBUS F€HOB, T€TEPO3HUCA, UCKYCCTBEHHOI'O 0TOOPA;

YMEHHUE YCTAaHABIIMBATh B3aWMOCBSI3M MEXIY OpPraHOMJIAMH KIETKM U HUX
GYHKIUSAMH, CTPOEGHUEM KIIETOK pa3HbIX TKaHeM M uX (QYHKUUSAMHU, MEXITY
opraHamMy M CHCTEMaMH OpPraHOB Yy pPAacTEHWil, JKMUBOTHBIX M 4YEJIOBEKAa U MX
GYHKIUSAME, MEXAYy CHCTEMaMH OPraHoB U HMX (QYHKIHMSIMH, MEXIy >STanamu
oOMeHa BelIeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIUKJIOB OPTraHU3MOB,
TanamMu 3MOpPUOHAIBHOIO Pa3BUTHS, T€HOTUNOM U (DEHOTUIIOM, (PEHOTHUIIOM U
(hakTOopamu cpebl OOUTaHUS;

YMEHUE BBISBIATH OTJIMUUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE
pacTeHu, )KUBOTHBIX U YEJIOBEKA;
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YMEHHE WCIOIb30BaTh COOTBETCTBYIOIIUE AaApPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CMMBOJIUKY JIJISl JIOKAa3aTEIbCTBA POACTBA OPTAaHU3MOB Pa3HBIX
CUCTEMATUYECCKUX TPYIITI,

yMEHHME pemaTth  OMOJIOTMYECKHE  3aJauyd, BBIABISATH  IMPUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXK]y HCCIEAYEMBbIMU OHOJOTMUYECKMMH MPOIECCaMu U
SBJICHUSIMHM, JIeNaTh BBIBOABI W TIPOTHO3BI HA OCHOBAHWM IOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBINOJIHATh JA0OPAaTOPHBIE M TMPAKTUYECKHE PabOThI, COONIOJATH
paBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THUIIOTE3bl, MPOBEPITh HUX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMYIUpPYs IEJb KCCICIOBAaHUS, aHATU3UPOBATH IOJTYUYEHHBIC
pE3yNbTATHl U ICNIaTh BHIBOIBL;

YMEHHE y4acTBOBAaTh B yUeOHO-HCCIEIOBATEIbCKOW paboTe 1Mo OMOJIOTHH,
HKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
MyOJWYHO  TIPENCTaBIATH  TOJYYCHHBIE  pE3yJAbTaThl HA  YUCHHUYECKHUX
KOH(EepeHIHUsX;

YMEHHE OILICHMBAaTh JTHUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUM B
obmactu  OWOJOTMM M MEOUIUHBI  (KJIOHUPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOZIOTBOPEHHUE, HAMPABIEHHOE M3MEHEHHWE I'€HOMa MU CO3[aHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BBIOOp Oynymie mpodeccroHaabHOM
JESTENBHOCTA B 00JIaCTH OMOJIOTMH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIINIJIEHHOCTH, YIayOJsTh MO3HABATEIbHBIM
WHTEpEC, HAIMPaBJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOIICH Mpodeccuu u
MPOJIOJDKEHNE  OMOJOTUYECKOTO O00pa3oBaHUS B  OpPraHU3ANMSIX CPEIHETO
po(heCCHOHATBLHOTO U BHICIIIETO 00pa30BaHUSI.

c(hOpMHPOBAHHOCTh 3HAHMK O MECT€ W pOJH OWOJIOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpA, B MO3HAHUM 3aKOHOB MPUPOJBI M PEUICHUU HKOJOTHUUECKUX
npoOJeM 4YeloBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOTO
MIPUPOJIOTIONB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUSI K TPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUMCKUX U 3apyOEeKHBIX yUEHBIX-OHOJIOTOB B
pa3BuUTHE OUOJIOTUY;

YMEHHUE BIJIAJIETh CUCTEMOM OMOJIOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAECT
OTpEJICICHUs] W TOHUMAHWE CYIIHOCTH OCHOBOIOJIAralomuX OWOJIOTHYECKUX
TEPMUHOB M TIOHATHH (BHJ, IKOCUCTeMa, Ouocdepa), OMONOTHYECKUE TEOPUU
(aBomononHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOIHH), YICHHUS
(A.H. CeBepuioBa - 0 myTsx U HampaBieHusx 3Bosonuu, B.M. BepHaackoro - o
ouocepe), 3akonsl (reHermueckoro paBHoBecus JI. Xapaum u B. BaitaOepra,
3aponsiiieBoro cxoacrea K.M. bapa), mpaBwia (Munumyma FHO. JluOuxa,
AKOJIOTMUECKON MNUpaMHibl SHEpPruu), runotesbl (rumorteza "mupa PHK" V.
I'unGepra);

YMEHHME  BJIaJ€Th  OCHOBHBIMU  METOJIaMM  HAy4YHOrO0  TO3HAHWS,
UCITIOJIb3YEMbIMU B OMOJIOTMYECKUX UCCIICIOBAHUSIX JKUBBIX O0BEKTOB M IKOCHUCTEM
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(omucanue, mu3MepeHue, HAONIOICHHUE, HKCIIEPUMEHT), CIIOCOOAMH BBISBICHHS H
OIICHKH aHTPOIIOTCHHBIX N3MEHEHHUI B IPUPO/IC;

YMEHUE BBIJICIATh CYIICCTBEHHBIC TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
SKOcUCTEM U Ouocdepbl, CTaOWUIU3UPYIONIETO, MBMXYILIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJUTOTIATPUIECKOTO u CUMITaTPUIECKOTO
BHUI000pa30BaHUs, BIUSHUS JBYDKYIITUX CHJI SBOJIOIMY HA TEHO(OH I MOIYJISIITNH,
MIPUCTIOCOOJICHHOCTH OPTraHW3MOB K cpejie 0OMTaHUs, YepeIOBaHMs HaAIIPABICHUM
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB ¥ TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBS3M MEXAY TMPOIECCaMU HBOJIIOIUH,
JIBUKYIIUMH CUJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTAMH Pa3IMYHBIX IKOCHUCTEM H
PUCTIOCOOJICHUSIMHU K HUM OPTaHU3MOB;

YMEHUE  BBISIBJISITH  OTJIMUMTEIbHBIE  MPU3HAKK  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHus, aOMOTHYECKUX M OMOTHYECKUX
KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE WCIOIb30BaTh COOTBETCTBYIONIUE AaApPTYMEHTHI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIJISl JIOKAa3aTEIbCTBA POACTBA OPTAaHM3MOB Pa3HBIX
CHUCTEMATUYECCKUX TPYIIT, B3aUMOCBS3H OPTaHU3MOB U CpeIbl OOUTaHUS, CIMHCTBA
YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPAaHCHHs MHOTO0Opa3Ws BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMUS IPUPOJIBI M YETIOBEUCCTBA;

yMEHUE pemarb  OHOJIOTMYECKHE  3a/layd, BBIABIATH  NPUYUHHO-
CJICJICTBEHHBIE CBSI3M MEX]y MCCIEAYyEeMbIMU OMOJOTMYECKHUMH TMpOIECCaMU |
SBJICHUSIMHM, JIeJaTh BBIBOJABI W TPOTHO3bI HA OCHOBAHUMU TMOJYYCHHBIX
pE3yNbTaTOB;

YMEHHUE BBITIONTHATH JTA0OPATOpPHBIE W MPAKTHYECKUE PaOOTHI, COOIIOIATh
mpaBuia mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYIO0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPSITh WX OSKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIUPYS IEIb WCCICIOBAHUS, AHATU3UPOBATH IIOTYUYEHHBIC
pE3yNbTATHI U ICNIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B Yue€OHO-UCCIIEAOBATEILCKOM padoTe Mo OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIINECTB, W
nyOJUYHO  TIPEJCTaBIATH  TOJYYCHHBIE  pE3yJbTaThl HAa  YUCHHUYECKHUX
KOH(EepeHITUX;

yMEHHE OIICHUBATh THUIIOTE3bl W TEOPUH O MPOUCXOXKIECHUU >KU3HH,
YelloBeKa W YEeJIOBEYECKHUX pac, O TNPUYMHAX, MOCIEJACTBUAX M CIocobax
MIpe0TBpAIICHUS II00aTbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBIN BBIOOp OymyIieil mpodeccruoHambHOM
JESTEIHPHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, IPUPOAOIIOIH30BAHUS, METUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOU
MIPOMBITIUICHHOCTH, YIIyOJIATh TO3HABATEIbHBIM HWHTEpPEC, HaAIpaBICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu W MNPOAOCHKEHHE
OMOJIOTHYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUsI.
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3. COAEP’ KAHUE U TEMATHYECKOE IINTAHUPOBAHUE

YUYEBHOI'O IPEJIMETA

3.1. O0bem yueOHOro nmpeamMera U BUAbI y4eOHOU 1eATeIbHOCTH

Bup yueOHOI 1eATeIbHOCTH Oo6bem
4acoB
O0béM o0pa3oBaTe/IbHON MPOrpaMMbl Y4e0OHOT 0 TIpeIMeTa, 160
BCEro
O0bém paldorpl oOyyarMXcst BO B3aMMOACHCTBUM C 148
npenojaBaresieM, BCero
B TOM YHCJIE:
YPOKHU 141
KOHCYJIbTallUH 1
MIPOMEKYTOUHAs arTecTaius, B popme — sk3amena (1 cemectp) 0
MIPOMEKYTOUYHAs aTrTecTaius, B hopme — sk3ameHa (2 cemectp) 6
CamocrosiTesibHasi paboTa o0y4yarouerocs (Bcero) 12
1 cemecmp
O0bém oOpa3zoBaTe/IbHOH NMPOrpaMMbl Y4eOHOIO Ipeamera, 64
BCero
O0bém paborpl oOyyammUMXcsi BO B3aMMOJEHCTBUM C 62
npenojpaBarejgemM, BCero
B TOM YHUCJIE:
YPOKH 62
KOHCYJIbTallUH 0
MIPOMEKYTOYHAs aTrTecTaius, B popme — sk3aMeHa 0
CamocrosiTesibHast padoTa o0y4yarouierocs (Bcero) 2
2 cemecmp
O0BbéM o0pa3zoBaTeIbHONH NMPOrpaMMbl Y4eOHOIO MpeaMeTa, 9%
BCEro
O0bém pabGoTbl o00y4yarOUIUXCS BO B3aUMOJEHCTBHM C 79
npenojaBareyjeM, BCero
B TOM YHCJIE:
YPOKH 79
KOHCYJIbTallUH 1
IPOMEXKYTOUYHAs aTTecTalus, B GopMe — hK3aMeHa 6
CamocrosiTeibHasi padoTa o0y4yaromerocs (Bcero) 10
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3.2. Conep:kanue yueOHOro npeamera «buosiorusn»

HanmMeHoBaHue pa3/iesioB U Coaep:xxanue yueOHOro MaTepuaJia, JJabopaTopHbie padoThl U O0bem | YpoBeHb TLianupyembre
TeM IIpakTHyeckoe 3aHATHE, CAMOCTONATE/ILHAS padoTa 4acoB O0CBOCHUS
o0yuamommxcsi, Kypcopas padora Pe3yIRTATHI
1 kypc 1 cemecTp
Pa3zgen 1. BBegenue B 0011y10 >4
0MOJIOTHIO
Conep:kaHue y4e0HOIro MaTepuasa
OOBeKT M3yueHus OMOJIOTHU — KUBasi Mpupoa. [Ipu3HaKu KUBBIX
OpPraHM3MOB M MX MHOTooOpas3ue. YpOoBHEBash OpraHU3aIUs KUBOU
OPUPOJIBI U DBONIONMUSA. METONIbl TO3HAHWS JKUBOW TPHUPOJIEIL.
OO6mmue 3akoHOMEpHOCTH OnoJsioruu. Ponb 6uonoruu B hopMupoBa-
Tema 1.1. BBenenne HUHA COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTUHBI MHUpPA U MPAKTHU- 1 — 2. 74 — T8
MHoroo0pa3ue ;KUBOro YeCcKO AesTenbHOCTH Jrojield. CBA3b OMONOTUU C JAPYTMMU Hay- 1 12,3 M1 ’—M9 ’
Mupa. OCHOBHBIE CBOMCTBA | KaMH. > 1 — sz’
JKMBOH MaTepum IIpakTHyeckoe 3aHATHE
XapakTtepucTuka oOmeil Ouosornd Kak y4eOHOro mnpeamera o006
OCHOBHBIX 3aKOHAX JKU3HU Ha BCEX YPOBHSX €€ opraHu3aiu. Boiss-
JeHue OoOIUX YepT OpraHU3alMH PACTCHUM, >KUBOTHBIX, IPHOOB,
MHUKpPOOPTaHU3MOB Ha OCHOBE YK€ HMEIOIIUXCS OHUOIOTUYECKUX
3HAHUU.
Tema 1.2.YpoBHn Conep:kaHue y4eOHOI0 MaTepuaja 1,2,3 JI1 - JI12, J14 - JI8,

OpPraHu3alMHu KUBOM
MaTepum

JKusnub kak ¢hopma CyIiecTBOBaHUS MaTEPUH; OTIPEICTICHUS
MOHATHUS «KU3HBY». JKU3Hb M )KUBOE BEIIECTBO; KOCHOE U
OMOKOCHOE BeIecTBO Onocdepsl. YPOBHH OPraHU3aAIlUN KUBOK
MaTCpru U NPHUHIUIIBI UX BBIACIICHUS: MOJICKYJIIPHO-
T€HETUYECKUW, KII€TOUYHbINA, TKAHEBBIM M OPraHHBIN.

HpaRTH‘leCKOC 3aHATHE

XapakTepucTuKa ypoBHEH OpraHu3alyy KUBOW MaTEpPUU, OTIUCAHUE
0COOEHHOCTEN MPOLIECCOB )KU3HEAEATEIBHOCTH, XapaKTEPHBIX AJIs
Ka)KJIOTO YPOBHSI.

Coaep:xaHue y4eOHOro MaTepuasa

M1 — M9,
1 - 1122




HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Opranu3MeHHBIH, TOMYJISIIIHOHHO-BHIOBOM, OMOIIEHOTUYECKUHN 1
Onoc(epHbIll YPOBHHM OpPTraHU3AIUH KUBON MaTEPHH.

IIpakTH4yeckKoe 3aHATHE

XapakTepucTUKa YPOBHEN OPraHU3AIMU KUBOW MaTEPUH, OITUCAHUE
0CcOOEHHOCTEH MPOIIECCOB KU3HEAEATENbHOCTH, XapaKTEPHBIX IS
Ka)KJIOTO YPOBHSI.

Conep:kaHue y4eOHOI0 MaTepuaja

ENWHCTBO XUMHYECKOTO COCTaBa )KUBOM MaTEpUH; OCHOBHBIC
TPYIIBI XUMHYECKUX 3JIEMEHTOB U MOJIEKYJI, 00pa3yroIIne KHUBOEC
BEIECTBO OMOCchephI.

HpaKaneCKoe 3aHATHE

XapaKTepI/ICTI/IKa XHUMHYECKOI'0 COCTaBa >KUBOH MaTCpHH.

Pa3nen 2. Yuenue o KjiieTke

X34

Tema 2.1. Poab
HEOPraHN4YeCcKHUX BelleCcTB B
KJIETKe

Conep:kaHue y4eOHOI0 MaTepuaja

DNeMEeHTHBII cocTaB KHBOTO BellecTBa Ouocdepsl. Pacmpoctpa-
HEHHOCTb 3JIEMEHTOB, UX BKJaJ B 00Opa30BaHME KUBOH MaTepuu U
00BEKTOB HEKUBOM MPUPOABI. MaKpOo3JIeMEHThI, MUKPOIJIEMEHTHI,;
uX BKJIaJ B 00pa3oBaHUE HEOPraHMYECKUX U OPraHUYECKHX MOJie-
KYyJI ’KHBOTO BellecTBa. Heoprannueckue MOJIEKyJIbl dKUBOTO Belle-
CTBa: BOJa; XUMUYECKHE CBOICTBA U OMOJIOTHYECKAs! POJIb: PacTBO-
puTenb rUAPOPUIBHBIX MOJIEKYJN, Cpela MPOTeKaHus OMOXUMHUYe-
CKUX IPEBPALLEHUM, pOJib BOABI B KOMIAPTMEHTAIN3ALMU U MEXK-
MOJICKYJISIPHBIX B3aUMOJACHCTBUAX, TEIJIOPETYIISILIUS U AP.

HpaRaneCKoe 3aHATHE

XapakTeprucTuKka XMMHUECKUX 3JIEMEHTOB, 00pa3yIoINX KHUBOE
BEIIECTBO; pa3IMuue Makpo U MUKpO3JIeMeHTOB. OnucaHue
HEOPTaHMYECKUX MOJIEKYII )KHBOTO BEIIECTBA, UX XUMUYECKUE
CBOICTBa U OMOJIOTHYECKasl POJIb

Conep:xkaHue y4e0HOI0 MaTepuasa

Comn HCOPraHM4YCCKUX KHCJIOT, HX BKJIaad B obecnieyeHue

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
I11 - I122
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HaumeHoBaHUe pa3/iesioB H ConeprxaHue y4eOHOro MaTepuasia, 1adopaTopHbie padoThl U Oo0bem YpoBeHn ILnanupyembie
TeM IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa JacoB 0CBOEHHS
00yYaIMXcsi, KypcoBasi pabora PEYILTATEL
MIPOLIECCOB JKU3HEIEATEILHOCTH U MOJAJEpKaHue romeocrasa. Poinb
KaTHOHOB u AHHOHOB B obecneueHnun MIPOIIECCOB
KU3HEAEATeIbHOCTH. (OCMOC M OCMOTHUYECKOE  JaBJICHHE,
OCMOTHYECKOE TIOCTYIUICHHE MOJIGKYJl B KJICTKY. bydepHbie
CHUCTEMBI KJICTKH U OpraHu3Ma.
IIpakTHyeckoe 3aHsITHE
XapakTeprucTuKa XMMHUECKUX dJIEMEHTOB, 00pa3yIoMINX KHBOE
BEIIECTBO; Pa3IMune MaKpO U MHUKPOAJIEMEHTOB. Onucanue
HEOPTaHMYECKUX MOJIEKYII )KHBOTO BEIIECTBA, X XUMUYECKUE
CBOMCTBA M OMOJIOTHYECKAsl POJIb
Tema 2.2. PoJb Conep:xkaHue y4eOHOI0 MaTepuaja 1,2,3 JI1 - JI12, JI4 - JI8,

OpPraHuYecKUuX BellecTB B
kJjaerke. beiaxkn

OpraHndeckre MOJIEKYJIbl. AMHHOKHUCIIOTHIL. bronorndeckue
HOJMMEPHI — OCJIKU; CTPYKTYpHAasi OpraHu3anus: epBUYHAS,
BTOpPHYHAS, TPETUYHAS M YSTBEPTHYHAS, XHMUYECKHE CBSI3U MX
yIeP)KUBAIOIIHE; (DOITUHT.

IIpakTH4yeckoe 3aHATHE

XapakTepucTUKa OPraHMIeCKUX MOJIEKYJI: OMOJIOTUYECKHE
MOJIUMEPBI — OCJIKH; CTPYKTYPHAs OpraHu3aius u QyHKIIHH.

Copep:kanue y4e0HOro MaTepuaJa

CBoiicTBa 6€IKOB: BOAOPACTBOPUMOCTD, TEPMOJTAOUIBHOCTD,
MIOBEPXHOCTHBIN 3apsi/l U ApyTrHe; AeHatypanus (oopatumas u
HeoOpaThMas), peHaTyparus — ONOJOTHUECKUI CMBICIT U
npakTHyeckoe 3HayeHne. OyHKunM OeTKOBBIX MOJIEKYJI.

HpaRTH‘leCKOC 3aHATHE

XapakTepuCTHKa CBOWCTB OEITKOBBIX MOJIEKYJI; CTPYKTypHAsI
opranuszanys ¥ GyHKIUH.

Coaep:xanue yueOHOro MaTepuaJia

buonornueckne KaTaJin3aTopbl — 66J’IKI/I, nux KJ'IaCCI/I(bI/IKaHI/IH
CBOICTBA U pOJib B o0ecreueHUN IMPOICCCOB JKUBHCACATCIbHOCTH.

HpaKanecxoe 3aHsATHE

MI - M9,
11 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Copep:xanue yueOHOro MaTepuaJa, 1adopaTopHbie padoThl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHMS

ILnanupyemsle
pe3yJbTaThl

XapaKkTepUCTHKa CBOMCTB OCJIKOBBIX MOJIEKYJI; CTPYKTYpHast
oprasu3anys ¥ QyHKIHH.

Conep:kaHue y4eOHOI0 MaTepuaja

PerynstopHas u uHpOpMaMOHHO-KOMMYHHUKATHUBHAS POJIb;
TPAHCIIOPTHBIC U JBUTATEIbHBIC OCIKH, AaHTUTEIIA

IIpakTnyeckoe 3aHsATHE

XapaKkTepUCTHKA CBOMCTB OEIIKOBBIX MOJICKYJI; CTPYKTYpHas
opranuszanys U GyHKIHUH.

Tema 2.3. PoJab
OpPraHuYecKuX BellecTB B
KJIeTKe. YIJ1eBOAbl U
JIMITUABI

Coaep:xaHue y4eOHOro MaTepuasa

CTpyKTypHO-(pYHKLIHOHATbHbIE OCOOCHHOCTH OpraHU3allMi MOHO-

u aucaxapusoB. CTpoeHHe U OHOJI0rHYecKas pojib OMOIOIUMEPOB —

IIOJIMCaxXapu10B.

HpaKanecxoe 3aHATHE

XapaKTepuCTHKA YIJICBOJIOB, UX CTPOCHHUS U OMOJIOTHYECKON POJIH

Conep:kaHue y4e0HOIro MaTepuasa

VYTIeBobl B )KU3HU PACTCHUH, )KUBOTHBIX, TPUOOB U
MHUKPOOPraHU3MOB.

HpaKaneCKoe 3aHATHE

XapaKTepI/ICTI/IKa YIJICBOJOB, UX CTPOCHUA U OHOJIOTHYCCKOM POJIn.

Coneprxanue y4e0HOro MaTepuaJjia

JIunuasl — OCHOBHOM CTPYKTYPHBIM KOMIIOHEHT KJIETOYHBIX
MeMOpaH U UCTOUYHHUK SHEPTUH.

HpaRTI/I‘leCKOC 3aHATHE

XapaKTepI/ICTI/IKa JKHUPOB — OCHOBHOT'O CTPYKTYPHOT'O KOMIIOHCHTA
KJIICTOYHBIX MCM6paH 1 MCTOYHHKA SHCPIrun

Coaep:xanue yueOHOro MaTepuaJia

Oco0eHHOCTH CTPOCHMS JINTTHUIOB, JIKAIIME B OCHOBE MX
(hYHKIIMOHAJIBLHON aKTUBHOCTH Ha KJIIETOYHOM YPOBHE.

HpaKanecxoe 3aHsATHE

XapakTepucTuka QyHKIIMOHAIHHOM aKTUBHOCTH JIMITHJIOB.

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
1 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Tema 2.4. HykiienHoBbie
KHCJI0TBI. MaTpu4HbIe
Mpouecchbl

Conep:xkaHue y4e0HOIr0 MaTepuasa

Hyxknennosbie kuciotel. [IHK — Mosiekyibl HacaeCTBEHHOCTH; UC-
TOPUSL U3YYEHUs. YPOBHU CTPYKTYPHOM OPraHU3alMU; CTPYKTypa
MOJMHYKJICOTUTHBIX LETEH.

IIpakTH4yeckKoe 3aHATHE

Xapakrepucrtuka, onucanue JJHK kak Mosekyibl
HACJIEICTBEHHOCTH.

Conep:kanue y4e0HOIro0 MaTepuasa

[IpaBuio kommieMeHTapHOCTH — ipaBuiio Yapradda, aBoiiHas cru-
panb (x. Yorcon u @. Kpuk); 6uonornueckas pons JHK. Peny-
karus JIHK.

IIpakTH4yeckKoe 3aHATHE

N3yuenne npouecca peaymmkanuu JIHK u ero 3HaueHue.

Conep:kaHue y4eOHOI0 MaTepuaja

['eneTnaeckuit kKoj, CBOMCTBA KoAa. [ eH: cTpyKTypa u QyHKIINH;
rensbl, koaupytoume PHK, MoOHIbHBIEC reHETHYECKHE IIEMEHTHI.
['eHOM; T€HOM YeJI0BeKa; TPAHCKPHUIITOM, IPOTEOM, META00JIOM.

HpaRaneCKoe 3aHATHE

N3yuenue ctpykTypsl B pyHkimu PHK.

Coneprxanue y4e0HOro MaTepuaJjia

PHK: undopmannoHHble, TpaHCHOPTHBIE, puOOCOMaibHbIE, KaTa-
JUTUYECKUE U peryisiTopHble. buocunres Oenka.

IIpakTH4yeckKoe 3aHATHE

Nzyuenue ctpykrypel u ¢ynkinun PHK. Onwmcanme mporecca
nepenayr HacleJCTBEHHOW MH(pOpMauu U3 sapa B HUTOILIA3MY —
TPAHCKPUIILIUU; TPAHCIISIIIHSL.

1,2,3

JI1 - J12, J14 — I8,
M1 — M9,
1 - 122

Tema 2.5.
IIpokapuoTHyeckasi KjieTKa

Coaep:xaHue y4eOHOro MaTepuasia

Hpe,[[MCT M 33Jaud I[UTOJOTUH. MeToabl HU3YUCHUSA KIICTKHU:
CB€TOBad W DOJICKTPOHHAsA MHUKPOCKOIINA, OMOXMMHYECKHUE U
HMMYHOJIOTHYCCKUC MCTOILI. I[Ba THUIA KJIETOUHOM OpraHu3aluu:

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

MPOKAPUOTUYECKUE U  JyKapuoTudeckue KieTku. (CrpoeHue
IUTOIIa3Mbl OaKTePUAIBHON KIICTKH, JIOKATH3aIHs (EepMEHTHBIX
CUCTEM M OpraHu3aius MeTaboiu3Ma y IpoKapHoT. [ 'eHeTndeckuii
anmapar OakTepuil; OCOOCHHOCTH peaju3allid HaCJIeICTBCHHOU
nH(MOpMALIUH.

HpaKanecxoe 3aHsATHE

Wzyuenne ycrpoiictBa U pabOThI  CBETOBOTO  MHKPOCKOIIA.
Xapakrepuctuka (OpMbl U pasMEpPOB MPOKAPUOTUYECKUX KIIETOK;
CTPOGHHE LHUTOIUIa3Mbl, (PYHKIMM TI'eHETUYECKOro  armapara
Oakrtepuii. Pabota ¢ Mukpomnpenaparamu

Conep:xkaHue y4eOHOI0 MaTepuaja

OCOOeHHOCTH KM3HENEATEIbHOCTH OakTepuil: aBTOTpodHbBIE U
rereporpodHbIe OakTepuu; a’poOHBIE U aHa’poOHBIE
MHUKpoopranusmsl. CrnopooOpazoBaHMe M €ro OHOJOTHYECKOoe
3HayeHue. Pa3MHOXXEHHWe, TOJIOBOM Tmpolecc y  OakTepwii;
pekoMOMHaIKi. MecTo U posib NPOKapuoT B OMOIIEHO3aX.

HpaKaneCKoe 3aHATHE

Onucanne mpolecca CHOPOOOpa3OBaHUs, €ro 3HAYCHHE JUIS
BbDKMBaHMs OaKkTepuil NpU yXYAILIEHUU YCIOBHUI CYLIECTBOBAHUS;
pasMHOkeHHe TpokapuoT. OleHka MecTa W POJH MPOKApUOT B
OHoIeHo03ax.

Tema 2.6. Jykapnorudeckas
KJIeTKAa

Conep:kaHue y4eOHOI0 MaTepuaja

[uromnazMa SyKapHOTHYECKOW KJIETKH. MeMOpaHHBIM MpPHUHIIHIT
OpraHM3alMi KJIETOK; CTPOEHHE OHMOJOTHYeCKOH MeMOpaH#I,
Mopdosiornueckue U (GyHKIHOHAIBHBIE OCOOCHHOCTH MeMOpaH
Pa3IMYHBIX KJICTOYHBIX CTPYKTYD.

IIpakTnyeckoe 3aHsATHE

N3ydenue cTpoeHust paCTUTEIILHON U )KUBOTHOM KJIETKHU IO
MUKpockornoMm. Habnroaenue 3a qBuKEHHEM HUTOIIa3Mbl B
paCTUTENIbHBIX KIETKAX

1,2,3

JI1 — JI2, J14 — JI8,
M1 — M9,
1 - 1122
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HaumeHnoBaHue pa3ienoB u Coneprxanue yueOHOro MmaTtepuajia, JadopaTtopHbie paéoThl U O0bem | Yposenb ILnanupyembie
TeM IIpakTHyeckoe 3aHATHE, CAMOCTONATE/ILHAS padoTa 4yacoB OCBOEHHA
00yYaIMXcsi, KypcoBasi pabora PEYILTATEL
Conep:xkaHue y4e0HOIr0 MaTepuasa
OprasHoujpl MHUTOIUIA3MBI HX CTPyKTypa W (ysknmu. HapyxHas
[UTOMJIa3MaTU4eckass MeMOpaHa, dJHJOoIUIa3MaTH4ecKas  CeTh,
anmapat [OJbIKM, JTU30COMBI; MEXaHH3M BHYTPHKIICTOYHOTO 1
MUIIeBapeHusi. JHAOLNTO3 PETPOTPaIHBINA, AHTEPOTPATHBIMH.
IIpakTnyeckoe 3aHsATHE
Pabota ¢ MEKpOCKOTIOM
Conep:kanue y4e0HOIro0 MaTepuasa
MUTOXOHIIPUH — DHEPTeTHYSCKHE CTAHIIMHA KIETKH; MEXaHHU3MBI
KJIETOYHOTO JAbIXaHua. PubocoMbl M HMX ywacThe B MpoIeccax
TpaHcasuu. Kinerounsiit neHTp. OpraHouabl JIBUKCHHUS: KTYTHKA
u pecanuku. [{utockener. CnenuanbHbie OpraHOUIbI IUTOILIA3MBI: 1
COKpaTHTEJIbHBIE BaKyold M JAp. B3ammopelcTBHE OpraHoWjoB B
o0ecrnedeHnr IpoIeccoB MeTaboIn3Ma.
IIpakTHyeckoe 3aHsATHE
Pabota ¢ MHKpPOCKOTIOM
Conep:kaHue y4e0HOro MaTepuaJa
Knerounoe smpo — ULEHTp yHpaBlIEHUS >KU3HEAEATEIbHOCTHIO
kiaeTku. CTpyKTypbl KIETOYHOTO sapa: sjaepHas 0005104Ka,
XpoMaTHUH  (T€TEpOXpOMATMH U JyXPOMATUH),  SAPBILIKO. 1
Kapuonnazma;  xumMuyeckuié  cocTaB M 3HA4eHHE A
KHU3HEJIESATSILHOCTH SIPA.
IlpakTH4yecKoe 3aHATHE
Pabora ¢ MUKpOCKOTIaMu
Conep:xkaHue y4e0HOI0 MaTepuasa 1

Juddepennnanbaas akTHBHOCTh TEHOB; 3YXpPOMAaTHH. XPOMOCOMBEI.
CtpyKkTypa XpOMOCOM B pa3JIMYHbIE MEPUOAbI KU3ZHEHHOTO ILIHUKIA
KJIETKHA; KapUOTHI, TIOHATHE O TOMOJOTHYHBIX XPOMOCOMAaX.
JIMTUIOMTHBIN M TaIlJIONTHBI HA0OPHI XPOMOCOM.

IIpakTnyeckoe 3aHsATHE
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Pabota ¢ MuUKpockonamu

Tema 2.7. JKu3HeHHBLIH ITUKJI
KJIeTKH. /lejieHue KJIeTOK

Copep:kanue y4e0HOro MaTepuaJa

Knetrku B MHOrokierouHom  opranusme.  [lonstue o
T GEepeHIIMPOBKE KIETOK MHOTOKJIETOYHOTO OpraHu3Ma. TkaHu
OpraHM3Ma C pa3HOM CKOPOCTHIO KIIETOUYHOTO OOHOBJICHHS:
OOHOBJISIONINECS], PACTYIIINE W CTA0UIIHHBIC

HpaRTH‘leCKOC 3aHATHE

OmnpeneneHne poiu KJIETKA B MHOTOKJIETOYHOM OpTraHU3Me.
PazpscusroT nmonarue o aupHepeHupoBKe KIETOK
MHOTOKJIETOYHOTO OpPTaHHU3Ma.

Coaep:xaHue y4eOHOro MaTepuaJia

JKusHeHHBI UK KISTOK. PasMHOkeHMe KiIeTOK. MUTOTHYECKHUI
nuKiI: uHTepdasza — TNepuoj TMOATOTOBKH KJIETKH K JCIICHHUIO,
penymukamus JIHK; mMuTo3, ¢a3zpl MUTOTHYECKOTO HEJeHHS U
npeoOpa3oBaHusi XpPOMOCOM B HHUX. MexaHusM o0Opa30BaHUA
BEpETEeHA JICJICHUS U PACXOXKICHUS TOUYEPHUX XPOMOCOM B aHadase.
Bbuonornueckuii cMBICT MHTO3a. bronornueckoe 3HaUuCHHUE MUTO3a
(becrionoe pa3MHOKEHUE, POCT, BOCIIOJHEHHE KIETOYHBIX MOTEPH B
(hU3HOIOTMYECKUX U MATOJIOTUYECKUX YCIOBHUSAX).

IIpakTH4yeckKoe 3aHATHE

Onwucanue MUTOTHYECKOTO NUKJIA: HHTep(haza, Gpa3sl MUTOTHYE-
CKOTO JICTICHHsI ¥ IPe00pa30BaHUs XPOMOCOM; OHOIOTHUECKUN
CMBICJT ¥ 3HaUCHHE MUTO3a (Oecmonoe pa3MHOXKEHHE, POCT, BOCTIOJ-
HEHUE KJIIETOYHBIX MOTEePh B (PU3HOJIOTHUECKUX H MATOIOTUIECKUX
YCIIOBHSIX).

Conep:xkaHue y4eOHOI0 MaTepuaja

Perynsanus >KM3HEHHOTO LMKIA KIETKM MHOTOKJIETOYHOIO Opra-
Hu3Ma. daktopel pocta. 3anporpaMMUpOBaHHAsI KIETOYHAsI THOEIb
— arfoITo3; perysalus anomnTo3a; MoHATHe o Hekpose. IloHatue o
pereHepanym.

1,2,3

JI1 — J12, J14 — JI8,
M1 — M9,
1 — 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

IIpakTHyeckKoe 3aHATHE

Onuncanne MEXaHU3MOB PEryIsinuu KJICTOYHOI'O ACJIICHUE U aIlOIITO-
3a.

Conep:kanue y4e0HOro MaTepuaJa

[lepuon co3peBaHuss MOJOBBIX KIETOK(Mei03); mpodaza-1 u
IpOLIECChl, B HEH NPOUCXOAAIIME: KOHBIOTALMs, KPOCCHHIOBED.
MeX&HI/IBM, T'CHCTUYCCKUC IIOCIICACTBUA U OHMOJOTHYECKHUH CMBICIT
KpPOCCHHroBepa. buosnoruueckoe 3HaueHHMe U OHMOJIOTMYECKUH
CMBICJI MEeHO03a.

IlpakTH4yeckoe 3aHATHE

Omnwucanne a3 Meiio3a; Oroornyeckoe 3HaueHNe Meio3a.

Tema 2.8. OcodennocTu
CTPOEHHUS PACTUTEJBHBIX
KJIETOK

Conep:xkaHue y4e0HOI0 MaTepuaa

Oco0eHHOCTH CTPOCHMS pAaCTUTEIBHBIX KJIETOK; BaKyOJIH U
riactuabl. Knerounas crenka. OcoOeHHOCTH CTPOSHHS KIIETOK
rpuboB. BinroueHus, 3Ha4eHHe U pojib B META0OIN3ME KIETOK.

IIpakTH4yeckKoe 3aHATHE

XapakTepucTuka 0COOEHHOCTEH CTpoeHUs U MeTabonu3ma
pPACTHTEIHHOU U TPUOHOMN KICTKH.

Conep:kanue y4e0HOIro0 MaTepuasa

Kierounas Tteopust cTpoeHHs opraHu3moB. Mcropus pa3BUTHSA
KJeTouHoi Teopun; padotsl M. llnelinena, T. l1IBanna. OcHOBHBIE
MOJIOKEHUS ~ KIETOYHOM  TEOPUH; COBPEMEHHOE  COCTOSHHE
KJIETOYHOH TEOpPUM CTPOECHHS OPraHU3MOB. 3HAYEHHE KIIETOUYHOU
TEOPUU JJIsl Pa3BUTHSI OUOJIOTHH.

IIpakTH4yeckKoe 3aHATHE

XapakTepuCTUKa OCHOBHBIX IOJIOKEHUH KIETOYHOU TEOPHH;
COBPEMEHHOE COCTOSIHUE KJIETOUYHOW TEOPUHU CTPOEHHUSI OPraHU3MOB.

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
1 - T122

Tema 2.9. HekieTouHble
(opmsbl :xku3HU. Bupycsl

Conep:kanue y4e0HOIro MaTepuaJa

Bupycsl — BHyTpUKIIETOYHBIE [TAPA3UTHI HA T€HETUYECKOM YPOBHE.
OTkpbITHE BUPYCOB, MEXaHU3M B3aUMOJACHUCTBHS BUPYyCa U KIETKH,

1,2,3

JI1 — J12, J14 — JI8,
M1 — M9,
1 - 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

UHGEKIMOHHBIN npouecc. BepTukanabHbIl 1 TOPU30HTANBHBIA THII
repeaady BUPYCOB.

IIpakTH4yeckKoe 3aHATHE

XapakTepucTuka BUPYCOB U OakTeprodaroB Kak BHYTPUKIETOYHBIX
Mapa3uToB Ha TEHETUYECKOM YPOBHE. XapaKTePUCTUKA MEXaHU3MOB
BEPTUKAJILHOW M TOPU3OHTAIBHON MEpeaayr BUPYCOB

Conep:kaHue y4eOHOI0 MaTepuaja

3a0oneBaHus )KUBOTHBIX M PACTEHUH, BbI3bIBAEMbIE BUpYycaMu. Bu-
pycHble 3a00JeBaHUs, BCTpEUarOIIMecs y 4esOBEKa; IPHIII, Iemna-
tut, CIIMJ. bakrepuodaru. IlpomcxoxaeHue BUpycoB. Mepbl
npO(UITAKTUKH PACTIPOCTPAHCHHSI BUPYCHBIX 3200JICBAHHI.

IIpakTH4yeckoe 3aHATHE

OO6cyx/1eHre TUIIOTE3bl O MPOUCXO0KICHUH BUPYCOB, OTKPBITHE
BHUPYCOB, MEXaHH3M B3aUMOJACUCTBHS BUpYCa U KIETKH,
MH(pEKIMOHHBIN Mpolecc. XapakTepucTUKa 3a001eBaH
KUBOTHBIX U PACTCHUH, BHI3bIBAEMbIE BUPYCAMH.

CamocTrosiTesibHast padoTa 00y4YalomMXxcst

[ToaroroBka k cemuHapy. Pemenue cuTyauMOHHBIX 3a/1a4, KEHCOB.

CemuHap

Cemunap o teme: «OCOOEHHOCTH CTPOCHUS IPOKAPUOT U
JYKapUOT.

2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
Il - 1122

Pa3zgen 3. U3MeHUYHUBOCTDH U
HACJEACTBCHHOCTH

X 18

Tema 3.1. OcHOBHBIE
MOHATHS TeHeTHKH.
3aKoHOMepHOCTH
HacJ1eI0BAHUS MPU3HAKOB

Coneprxanue y4e0HOro MaTepuaJjia

Uctopus renetuku. ['perop MeHaens — kak OCHOBOIIOJIOKHUK
redeTukd. OCHOBHBIE TTOHATUS T€HETUKHU: T'CHOTHII, (beHOTI/IH,
TeHO(OHI.

IIpakTnyeckoe 3aHsATHE

[TonsaTHe 0 reHeTnyeckux 3aaavax. [Ipasuna opopmieHus
TeHEeTHUYEeCKUX 3ajau. Pemenue 3aay Ha 3 3aK0H JIBYMsI CIIOCOOAMU.

1,2,3

JI1 — J12, J14 — JI8,
M1 — M9,
Tl — 122
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HaunmenoBaHue pa3aesioB 1
TEM

Copep:xanue yueOHOro MaTepuaJa, 1adopaTopHbie padoThl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHMS

ILnanupyemsle
pe3yJbTaThl

Conep:xkaHue y4e0HOIr0 MaTepuasa

OCHOBHBIC TTIOHSATHS TCHETHKH. YUCTAs JIJUHHUA, MOHO — U
I[I/ITI/I6pI/IIlHO€ CKpCUINBAHUC, AJJICIIN. I'oMmo3uroTHBIE U
T'CTCPO3UTOTHEIC OPraHU3MBEI.

IIpakTH4yeckKoe 3aHATHE

[TonsiTue o renetnueckux 3agadax. [IpaBuna opopmienus

TeHEeTUYCCKHUX 3a/1a4. Pemenue 3a1a4 Ha 3 3aKOH JIBYMs CITOCOOaMHU.

Conep:kanue y4e0HOIro0 MaTepuasa

Omnbitel Mengensa. Otkpsitue 1 u 2 3akoHa. L{lutonoruueckue
OCHOBBI 3aKOHOB MeHensl.

HpaKTI/I'{eCKOB 3aHATHE

IloHsiTHE O T€HETUYECKHUX 3aJadax. HpaBI/ma O(I)OpMJ'IeHI/ISI

TeHETHYECKUX 3a7a4. Pemenne 3a1a4d Ha 3 3aKOH ABYMS CITIOCOOAMHM.

Conep:kaHue y4eOHOI0 MaTepuaja

OnbiTel Mennensa. OtkpeiTue 1 u 2 3akoHa. [{utonornueckue
OCHOBEI 3aKOHOB Menems.

IlpakTH4yecKoe 3aHATHE

[TonsaTHe 0 reHeTHYeCcKHX 3a1a4ax. [IpaBuia odopmireHus

TeHEeTUUECKMX 3aJau. Pemenue 3aja4 Ha 3 3aKOH JABYMsI CII0CO0aMH.

Coneprxanue y4e0HOro MaTepuaJjia

AHanmsupyroliee ckpenuBanue. JJuruopuaHoe u noTuruOpuIHoe
CKpEIIMBAHUE; TPETUI 3aKOH MeH 1 — 3aKOH HE3aBUCUMOTI0
KOMOMHHUPOBAHUS

IIpakTnyeckoe 3aHsATHE

[lonsaTHe 0 reHeTnyeckux 3aaa4ax. [IpaBuna odpopmienus

TCHCTUYCCKUX 3aJa4. Pemenne 3aJa4 Ha 3 3aKOH JABYMsI CIIoco0aMHu.

Coaep:xaHue y4eOHOro MaTepuasia

JurnOpuHoe U MoIuruOpuIHOe CKpeIUBaHue; TPETU 3aKOH
MeHnnens — 3aK0H He3aBHCUMOTO KOMOWHUpOBaHUs. | nunoresa
YHCTOTHI ramMeT
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HaunmenoBaHue pa3aesioB 1
TEM

Copep:xanue yueOHOro MaTepuaJa, 1adopaTopHbie padoThl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHMS

ILnanupyemsle
pe3yJbTaThl

IIpakTHyeckKoe 3aHATHE

[TonsiTue o renetnueckux 3agadax. [Ipasuia opopmienus
TeHEeTHUYECKUX 3ajau. Pemenne 3aa4y Ha 3 3aKOH JIBYMsI CIIOCOOaMHU.

Tema 3.2. Buani
B3aMMOAECHCTBUA AJJIeIbHBIX
T'eHOB

Conep:kanue y4e0HOro MaTepuaJa

Buabl B3auMOACHCTBUS ~aJlJIEIbHBIX T'€HOB, OTKPBITHIE IOCIIE
Mewnpens: MHO>KECTBEHHBIN aIJIeNN3M, MIPOMEKYTOUHOE
Hacje[0BaHUE, KOJOMHUHUPOBAaHHME Ha NPUMEPE HACICIOBAHUS
rpynn KpoBu. JleTanbHbIE TeHBI.

HpaRaneCKoe 3aHATHE

Pemenue 3a1a4 no JaHHLIM TEMaM.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 1122

Tema 3.3. XpomocomHast
Teopusi HACJIeICTBEHHOCTH.
CuenjieHHOE HacJIeJ0OBaHue

T€HOB

Coneprxanue y4e0HOro MaTepuaJjia

OmnbiTel Tomaca Moprana. OTKpbITHE CLETVIEHHOTO HACIE10BaHUS.
[TonsTua: rpynna cuemtenns. Cuna cuerienus. L{ue- u tpanc-
CLCIUICHUE.

IIpakTnyeckoe 3aHsATHE

Pemenue 3aJa4 110 JaHHBIM TCMaM.

Conep:kanue y4e0HOIr0 MaTepuasa

XpomocoMHas Teopusi. KaptupoBanue XpoMocoM METOI0M
TPHUAHTYJISLIUY.

HpaKTI/I'{eCKOB 3aHATHE

Pemenue 3a7a4 no JaHHBEIM TEMaM.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 1122

Tema 3.4. I'eneTnka noJia.
HacJienoBanue npu3HaKos,
CIeMJIEHHBIX

Conep:kanue y4e0HOro MaTepuaJa

I'enetuka nona. HacnenoBanue nosa y pa3HbIX BUJIOB OPTaHU3MOB.

IlpakTH4yeckoe 3aHATHE

Pemenne 3ama4y no JaHHLIM TEMaM.

Conep:xkaHue y4e0HOI0 MaTepuasa

OTMyme MoJOBBIX XPOMOCOM M ayTOCOM Y denoBeka. OcCOOeHHOCTH
TE€HOB, HAXOASAIIMXCS B HETOMOJIOTHUYECKUX YYacTKax X u Y
XpoMocoM. ['eHHBbIE 1 XPOMOCOMHBIE AHOMAJTUU YEJIOBEKA U
CBSI3aHHBIC C HUMU 3a00JICBaHUSI.

1,2,3

JI1 — J12, J14 — J18,
M1 — M9,
1 - 122
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HanmMeHoBaHue pa3/iesioB U Conep:xanue y4eOHOro MaTepuasa, JJaboparopHbie padoThl U Oobem YpoBenn TLianupyembre
TEeM IIpakTHyeckoe 3aHATHE, CAMOCTONATE/ILHAS padoTa YacoB 0CBOCHHS
00yYaIMXcsi, KypcoBasi pabora PEYILTATEL
IIpakTHyeckKoe 3aHATHE
Pemnenue 3a7a4 1o JAHHBIM TEMaM.
Conep:kaHue y4eOHOI0 MaTepuaja
BzaumoaeiicTBre HeawienbHbIX TeHOB. KOMITTIEMEHTapHOCTD. 11 — 712, 74 — T8
Tema 3.5. BzaumopeiictBue I[ON{I/IHaHTHLII‘/JI U peueccuBHbIM dnuctas3. [lonumepus u ) 12,3 M1 > MO ’
TCHOB IJIEHOTPONUA > ml - H22’
IIpakTHYeckoe 3aHATHE
Pertenne 3a7a4 1o JaHHLIM TEMaM.
Cemunap )
CemuHap 1o teMme: « OCHOBHBIC MTOHATHS TEHETUKIY.
Pa3nen 4. YesoBek kak
00beKT reHeTHYeCKHX pIR
HccjaeI0BaHui
Tema 4.1. MeToabl Conep:xkaHue y4eOHOI0 MaTepuaja 1,2,3 JI1 - JI12, JI4 - JI8,
HCCJAeI0BAHUSA TeHEeTUKH Oco0EHHOCTH YeI0BEKA KaK 00bEKTAa T€HETUUECKUX HUCCIIEIOBAHUN. M1 - M9,
qyeJjI0BeKa MeTonpl HCCIEIOBAaHMS TEHETUKHM YeJIOBEKAa: TeHEeaJIoTHUEeCKUM, 111 - 1122
OJIM3HEIOBBIN, OMOXMMHUYECKUH, ITUTOJIOTHYCCKUH, TOMYJISIIHOHHO
— craructudyeckuil. IloHATHE O MOMYJSILIMOHHONW T€HETHKE. 3aKOH 1

Xapau — BaitnOepra

HpaKaneCKoe 3aHATHE

3HaKOMCTBO C TMOCTPOCHHEM TE€HEAIOTMYeKOTO JIpeBa B T'CHETHKE.
dororpaduu KapuOTHIIA B HOPME M MATOJOTHH. 3a/J]a4d HA 3aKOH
Xapau-BaiinOepra.

Coneprxanue yue0HOro MaTepuaJjia

OCo0OEHHOCTH YeJIOBEKa KaK 00bEeKTa FT€HETHUECKUX MCCIICIOBAHUM.
MeTtoasl HCCIIeNOBAaHUS TEHETUKH YEJIOBEKA: T'€HEaJOTHUeCKHH,
OJIM3HEIIOBBIA, OMOXUMHYECKHUN, ITUTOJOTUIECKHMA, MOMYISIIMOHHO
— cratuctuyeckui. [loHsTHE O MOMYJAIIMOHHON T€HETHKE. 3aKOH
Xapnu - Baitnbepra

IIpakTnyeckoe 3aHsATHE
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HanmMeHoBaHue pa3/iesioB U Coaep:xaHue yueOHOro MaTepuaJia, JJabopaTopHbie padoThl U Oobem YpoBenn TLianupyembre
TeM IIpakTHyeckoe 3aHATHE, CAMOCTONATE/ILHAS padoTa JacoB OCBOEHHSI
00yYaIMXcsi, KypcoBasi pabora PEYILTATEL
3HaKOMCTBO C TMOCTPOCHHEM T'E€HEAJOTMYEKOTO JpeBa B T'CHETHKE.
dororpaduu KapuOTHIIA B HOPME M MATOJOTHH. 3a/J1a4d HA 3aKOH
Xapnu-Baiin6epra.
Conep:kanue y4e0HOro MaTepuaja
OCo0OEHHOCTH YeJIOBEKa KaK 00BbEeKTa FT€HETHUECKUX MCCIICIOBAHUM.
MeTtonpl HCCIIeIOBaHUS TEHETHKH 4YeJIOBEKa: TIeHeaIorHYeCKUM,
OJIM3HEIIOBBIA, OMOXUMHYECKHUN, ITUTOJOTUIECKHM, MOMYIISIIMOHHO
— cratuctuyeckui. [loHsTHE O MOMYJAIIMOHHON T€HETHKE. 3aKOH 1
Xapnu - Baitnbepra
IIpakTnyeckoe 3aHsATHE
3HAKOMCTBO C TIOCTPOCHHEM TI'€HEAJOTHYEKOTO JIpeBa B T'€HETHUKE.
dortorpadguu KapuoTHUIIa B HOPME M TATOJIOTHH. 3a7aydl Ha 3aKOH
Xapau-BaiinOepra.
Coaep:xanue yueOHOro MaTepuaJia
OCo00EeHHOCTH YeI0BEKA KaK 00BbEKTa F€HETHYECKUX UCCIIEAOBAHHUIA.
MeTtonpl HCCIIEIOBAaHUS TEHETHKH 4YeJIOBEKAa: TIeHEaIOrMYCCKUM,
OJIM3HEIOBBIN, OMOXUMHUYECKUHN, ITUTOJIOTHUYECCKUHN, TMOMYJISIIUOHHO
— craructudyeckuil. [loHsaTHe O MOMYNSIIMOHHOW TE€HETHKE. 3aKOH 1
Xapnu - BaitnOepra
IIpakTH4yeckKoe 3aHATHE
3HAKOMCTBO C MOCTPOCHHEM T'€HEAIOTHYEKOTO JIpeBa B TCHETHKE.
dororpadun KapuOTHIIA B HOPME M MATOJOTHH. 3a/Ja4ydl HA 3aKOH
Xapau-BaiinGepra.
Tema 4.2. UsmenuuBoctb 1 | Coep:kaHue y4eOHOTO MaTepUaJia 1,2,3 JI1 - JI12, JI4 - JI8,

HaCJdeACTBEHHOCTDb

M3MeHYnBOCTh HAclI€ACTBEHHAs W HeHaciencTBeHHas. [loHsatue o
MOIIH(i)HKElIII/IOHHOﬁ HU3MCHUYMUBOCTHU, HOPMEC pPCaKIUH, IIPU3HAKAX
KOJIMYCCTBCHHLIX M KAUCCTBCHHBIX, BApHMAIIMOHHOM PAIAY.

HpaKaneCKoe 3aHATHE

[TocTpoeHne BapuallMOHHOW KPUBOW.

Copep:kanue y4e0HOro MaTepuaJa

MI - M9,
I11 - I122
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HanmMeHoBaHue pa3/iesioB U Conep:xanue y4eOHOro MaTepuasa, JJaboparopHbie padoThl U O0bem YpoBenn TLianupyembre
TeM IIpakTH4Yeckoe 3aHATHE, CAMOCTOATEJIbHAS padoTa 4acoB OCBOEHMUS
00yYaIMXcsi, KypcoBasi pabora PEYILTATEL
M3MeHUYMBOCTh HACIIEICTBEHHAs] W HEHacyeacTBeHHas. [loHsarue o
MOAU(PUKAITMOHHOW HM3MEHYUBOCTH, HOPME pEAKIMH, IMPU3HAKAX
KOJIMYECTBEHHBIX U KQUECTBEHHBIX, BAPUAITMOHHOM PSITY.
IIpakTHYecKkoe 3aHATHE
[TocTpoeHne BapuallMOHHOW KPUBOW.
Conep:kaHue y4e0HOIro MaTepuasa
Hacnencrennas m3MeHYHBOCTh. KoMOWHATHBHAS ¥ MyTallMOHHAs
M3MEHYUBOCTb. Teopus mytanmii I'yro ne @pusza. Myrarensl. Buasl
MYyTAIlMOHHOW W3MEHUYMUBOCTU: T€HHAsi, XPOMOCOMHAas, T€HOMHas. 1
3akon BaBunoga.
IIpakTHYeckoe 3aHATHE
3HAKOMCTBO C T'€HOMHOW HW3MEHYMBOCTbIO Ha  IpUMEpE
XPOMOCOMHBIX 0OOJIE3HEH YeIOBEKa.
Conep:kaHue y4eOHOI0 MaTepuaja
HacnenctBennas n3meHYnBOCTh. KOMOMHATHBHAS W MyTallMOHHAS
n3MeHYUBOCTh. Teopus myrauuii I'yro ne @pusa. Myrarensl. Buasl
MYTallMIOHHOW W3MEHYMBOCTH: T'€HHAsl, XPOMOCOMHas, T€HOMHasl. 1
3axkoH BaBuioBa.
IIpakTnyeckoe 3aHsATHE
3HAaKOMCTBO C TEHOMHOW W3MEHUYHMBOCTHIO HA IPUMEPE
XPOMOCOMHBIX 0OJIE3HEH YeIOBEKa.
1 kypc 2 cemecTp
Pa3znen 4. YesioBek kak
00bEKT reHeTHYEeCKHX >8
HCCJIETIOBAHUIN
Tema 4.3. OcHoBbl ceqeknun | Coaep:xkaHue y4eOHOro MaTepuasia 1 1,2,3 JI1 = JI12, J14 — JI8,

Cenekius. Copt pacTeHul, mopoja >KUBOTHBIX. Buabl
HCKYCCTBEHHOTO 0TOOpA, MPHMEHSIEMBbIE TIPH CEJICKIIH PACTEHHH.
WNubpununr. Yucras nunus. Dddexr rereposuca. [Ipruunnbl
reTepo3nca.

M1 — M9,
1 — 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Copep:xanue yueOHOro MaTepuaJa, 1adopaTopHbie padoThl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHMS

ILnanupyemsle
pe3yJbTaThl

IIpakTHyeckKoe 3aHATHE

XapakTepUCTUKA METOJIOB CEJICKIIMHA PACTECHUHN W dKUBOTHBIX

Conep:kaHue y4eOHOI0 MaTepuaja

[Nonumnnouansie pacrenus. OTnajaeHHas THOPUANIAIMS.
[Ipeononenue Gecruioaus y OTJAICHHBIX THOPUIOB. LIeHTpHI
IPOUCXOKICHUS KYJIBTYPHBIX pacTeHuil no BaBuiiony.

HpaRaneCKoe 3aHATHE

XapaKTepI/ICTI/IKa MECTOAOB CCIICKINN paCTeHI/If/'I N JKUBOTHBIX

Coaep:xaHue y4eOHOro MaTepuasa

Cernekius )KUBOTHBIX, MUKPOOPTaHU3MOB. BHyTpHIIOpoIHOE
pasBeneHne. MeXIOpoIHOE CKpEIMBAHHUE.

IIpakTH4yecKoe 3aHATHE

XapaKTepI/ICTI/IKa METOJ0B CCICKINHU paCTCHI/Iﬁ 1 J)KUBOTHBIX

Coaep:xaHue y4eOHOro MaTepuasia

I'erepo3uchbie rubpupl. McnbiTanne mo noToMcTBy. PecTpukTassl.

JIurassel. Bekrop.

IIpakTH4yeckKoe 3aHATHE

XapakTepUCTUKA METOJIOB CEJICKIIMHA PACTECHUHN W dKUBOTHBIX

Conep:kaHue y4eOHOI0 MaTepuaja

Knerounsle KynbTypbl. ToTunotreHTHOCTH. KilOHMpOBaHUeE.

HpaRaneCKoe 3aHATHE

XapaKTepI/ICTI/IKa MECTOAOB CCIICKIMNN paCTeHI/If/'I N JKUBOTHBIX

Coaep:xaHue y4eOHOro MaTepuaJa

Knerounsie kynbTypsl. ToTunorenTHOCTE. KnnonupoBanue. I'ennas
WHXEHepUs

IIpakTH4yeckKoe 3aHATHE

XapaKTepI/ICTI/IKa METOJA0B CCICKINHU paCTCHI/Iﬁ 1 JKNBOTHBIX

Cemunap

CCMI/IHap no Teme: «llonsarus o HaCJICOACTBCHHOCTH, U3MCHYMBOCTH,

2,3

J1 -J12, J14 - JI8,
MI - M9,
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HaumeHoBaHUe pa3/iesioB H ConeprxaHue y4eOHOro MaTepuasia, 1adopaTopHbie padoThl U O6bem | YpoBeHb ILnanupyembie
TeM IIpakTHyeckoe 3aHATHE, CAMOCTONATE/ILHAS padoTa JacoB OCBOEHHSI
00yYaIMXcsi, KypcoBasi pabora PEYILTATEL
CEJICKITUI. 1 1A
Paznen 5. Pa3MHo:KkeHHe U 518 e
pa3BUTHE OPTAaHU3MOB
Tema 5.1. BecnoJioe Conep:kanue y4e0HOro MaTepuaJa 1,2,3 JI1 = JI12, J14 — JI8,

Pa3MHOKeHHe PACTEHUH U
sknBOTHBLIX. IloJ10BOE
Pa3MHOKeHUe

@opmbl 6€CHONIOr0 Pa3MHOXKEHHS: MUTOTHYECKOE JIEIEHHE KIETOK
OJTHOKJICTOYHBIX; CHOPOOOpa30BaHUE, MMOYKOBAHHE Y OJHOKIIETOY-
HBIX U MHOTOKJIETOYHBIX OPIaHNU3MOB; BET€TaTUBHOE PAa3MHOXKEHHUE.
buonorudeckuii CMbICI U HBOJIOLHMOHHOE 3HAaYEHUE OECI0JIoro pas-
MHO>KEHHS.

IlpakTH4yeckoe 3aHATHE

XapaKTepHUCTUKA CYIIHOCTH U POpPM OECIIOIOT0 pa3MHOXKEHHS Opra-
HH3MOB; Pa3MHOKCHUE PACTEHHUI U )KUBOTHBIX; BBIACISIOT OHOIOT Y-
Y4eCKOe 3HAUCHHE OECIONIOro pa3MHOKEHHUSL.

Conep:xkaHue y4e0HOI0 MaTepuasa

q)OpMBI OecmoJioro PA3MHOXKCHHA: MUTOTHYECKOE JCJICHUEC KIICTOK
OJHOKJICTOYHBIX CHOp006pa30BaHI/IG, IMOYKOBAHUC Y OIHOKIJICTOY-
HBIX U MHOT'OKJICTOYHBIX OPTraHU3MOB; BCTCTATUBHOC PA3MHOXKCHHUC.
buonornyeckuii CMBICI 1 3BOJIIOIMOHHOE 3HAUCHHUE Oecronoro pas-
MHOXKCHUSI.

IIpakTH4yeckKoe 3aHATHE

XapakTepucTuKa CyImHOCTd U (opM Oecronaoro pa3MHOKEHHUs opra-
HU3MOB; Pa3MHOKEHUE PACTCHUH U KUBOTHBIX; BBICISIOT OMOJIOTH-
YecKoe 3HaueHue O0ecIoyioro pa3MHOKEHHSL.

Coaep:xaHue yueOHOro MaTepuaJia

[TonoBoe pasMHOXKEHHE PACTEHUNW U KUBOTHBIX; OMOIOTUYECKUI
cMmbicit. ['ametorenes. [lepmoapl 00pa3oBaHMs TOJOBBIX KIIETOK:
pa3MHOKEHHUE U POCT.

HpaKTI/I‘{eCKOB 3aHATHE

XapaKTepI/ICTI/IKa IMOJIOBOT'O pPa3MHOKCHUC paCTeHI/Iﬁ N JXHNBOTHBIX.
OnpeneneHHe raMCTOrcHe3a, €ro nepuoabl: pa3MHOXCHUE U POCT,

M1 — M9,
1 - 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

co3peBaHue (Mei03); KOHBIOTAIHS U KPOCCUHTOBEP.

Copep:kanue y4e0HOro MaTepuaJa

[lepuon hopMupoBaHHS MOJNOBBIX KJIETOK; CYHIHOCTh M OCOOCHHO-
¢ty TeueHust. OcCOOEHHOCTH CriepMaToreHe3a 1 OBOIeHe3a.

HpaRTH‘leCKOC 3aHATHE

XapakTepucTUKa MOJIOBOTO Pa3MHOKEHHE PACTeHUN U JKMBOTHBIX.
OmnpeneneHre raMeToreHesa, ero Mepuojibl: pa3MHOKEHHUE U POCT,
co3peBaHue (Meilo3); KOHBIOTAIMs M KpoccuHroBep. CpaBHEHHE
CIIEpMaTOreHe3a U OBOICHE3a.

Copep:xanue yueOHOro MaTepuaJia

OceMeHeHHe U OTJI0I0TBOpEeHHE. MOHO- U MOJTUCTIEPMHUST; OMOJIOTH -
yeckoe 3HaueHue. HapyxHoe u BHyTpeHHee oruiofgoTBopenue. [lap-
TEHOTEHE3. JBOJIOIMOHHOE 3HAYEHUE TTOJIOBOTO PA3MHOKEHUSI.

IIpakTH4yeckKoe 3aHATHE

XapaKkTepHuCTHKa TOJIOBOTO Pa3MHOKEHUE PACTEHU W YKHBOTHBIX.
OmnpeneneHue raMeToreHe3a, ero Mepuobl: Pa3MHOXKEHHE U POCT,
co3peBanue (Mel03); KOHBIOTAMS W KpoccuHTOBep. CpaBHEHHE
criepMaToreHe3a M OBOreHesa.

Conep:kaHue y4e0HOIr0 MaTepuasa

OcobenHoctu cnepmaroreHe3a u oBoreHesa. (OcemMeHeHUE W
OIJIOZIOTBOPEHHE. MOHO- M TIOJHMCIIEPMUs; OMOJIOTUYECKOE 3HaYe-
Hue. HapyxHoe um BHyTpeHHee oruiofoTBopeHue. IlapreHorenes.
DBOJIIOIIMOHHOE 3HAYCHHUE TIOJIOBOTO PAa3MHOKEHHUSI.

HpaKaneCKoe 3aHATHE

XapakTepucTUKa I0JIOBOTO Pa3MHOKEHHE PACTEHUN U JKUBOTHBIX.
OmnpeneneHue raMeToreHesa, ero Nepuojbl: Pa3MHOKEHHE U POCT,
co3peBaHMe (Mei03); KOHBIOTauus M KpoccuHroep. CpaBHeHUe
CIIepMaTOreHe3a U OBOIeHEe3a.

Tema 5.2. UnauBUaYyaIbHOE
pasBuTHEC OPraHU3MOB

Conep:kaHue y4eOHOI0 MaTepuaja

YyeHue o 3apojbIIIEBHIX JIMCTKAX. DBOJIOIMOHHAST 3MOPHOJIOTHS.

1,2,3

JI1 — JI2, J14 — JI8,
M1 — M9,
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

(oHTOTEHE3).
IMOpPHOHAJIBLHBIN NepHoj
passutus. J{podJenne.
I'acTpyasiuus

COBpeMeHHLIe NpCACTABJICHHA O 3aPpOAbINICBLIX JIMCTKAX.

HpaKanecxoe 3aHsATHE

CpaBHUTENBHBIN aHAIN3 3apObIIIEN TO3BOHOYHBIX HA Pa3HbIX
cTagusx pa3putus. Pabora ¢ Mukpomnpenaparamu.

Conep:xkaHue y4eOHOI0 MaTepuaja

[TpuHIMIIBI pa3BUTHS 0€CITO3BOHOYHBIX M MO3BOHOYHBIX KHUBOTHBIX.
Turbl SULEKIETOK; MOJAPHOCTh, PACIIPEAECICHUE KEATKA U TEHETH-
yeckux JeTepMuHaHT. OO0O0NIOUKH siiflla; aKTUBAIIMS OIUIOAOTBOPEH-
HBIX SIMIEKJIETOK K PA3BUTHIO.

IlpakTH4yeckoe 3aHATHE

CpaBHUTENBHBIN aHaIN3 3apOJbIIIEH TO3BOHOYHBIX Ha Pa3HbIX
cTaausix pa3putusi. Pabota ¢ MuKpompenaparamu.

Conep:kanue y4e0HOro MaTepuaa

OcCHOBHBIE 3aKOHOMEPHOCTH JAPOOJIEHUs; TOTHIIOTEHTHOCTH OJa-
CTOMEpPOB; 00pa30BaHUE OJHOCIOHHOTO 3apoblnia — OxacTynsl. ["a-
CTPYJALUS; 3aKOHOMEPHOCTH 0Opa30oBaHUs JIBYCIOHHOro 3a-
POABIIIA — TaCTPYJIBL.

HpaRTH‘leCKOC 3aHATHE

CpaBHUTENIBHBIN aHAN3 3apO/bIILIEH TO3BOHOYHBIX Ha pa3HbIX
cTaausix pa3putusi. Pabota ¢ MUKpoIpenapaTamu.

Coaep:xanue yueOHOro MaTepuaJia

3apo/ibllleBbIe JIMCTKU U UX JalibHeast 1uddepeHpoBKa; roMo-
JIOTHSI 3apOJIBIILIEBBIX JIMCTKOB. IlepBUUHBIN OpraHoreHes (HeWpy-
JSAUMs) W JanbHeimas audgepeHunpoBka TKaHEeW, OpraHoB U CHU-
CTEM.

HpaKanecxoe 3aHsATHE

CpaBHUTENBHBIN aHaIU3 3apO/bIIIEH TO3BOHOUYHBIX HA Pa3HbIX
cTagusix pa3putus. Pabora ¢ Mukpompenaparamu.

Conep:xkaHue y4eOHOI0 MaTepuaja

Perynsiiusi SMOpPHOHAIBHOTO Pa3BUTHA; AETEPMUHAIMS U 3MOpHO-

I11 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

HaJIbHajd MHAYKIUS. I'eneTnueckuit KOHTPOJIb Pa3BUTHS.

HpaKanecxoe 3aHsATHE

CpaBHUTENBHBIN aHAIN3 3apObIIIEN TO3BOHOYHBIX HA Pa3HbIX
cTagusx pa3putus. Pabora ¢ Mukpomnpenaparamu.

Conep:xkaHue y4eOHOI0 MaTepuaja

Ponb HepBHOW M SHAOKPUHHOW CHUCTEM B oOecredeHHu 3MOpHO-
HAJILHOTO Pa3BUTHUSI OPTAHU3MOB.

IIpakTH4yecKoe 3aHATHE

CpaBHUTENBHBIN aHaIN3 3apO/bIIIEH TO3BOHOYHBIX Ha Pa3HbIX
cTaausx pa3putusi. Pabora ¢ MuKpompenaparam.

Tema 5.3. O6mue
3aKOHOMEPHOCTH
oHTorenesa. Passurue
OPraHU3MOB U OKPYKAWIIAs
cpeaa

Conep:kanue y4e0HOro MaTepuaJa

CxozacTBO 3aposiliel M SMOpHOHANIbHAS TUBEPTEeHINS TPU3HAKOB.
buorenernueckuii 3akoH (O. I'ekkenp m K. Mromnep). PaGoTs
akanemuka A.H. CeBeprioBa 00 5MOpHMOHANBHOM W3MEHYHMBOCTHU
(M3MEHYMBOCTh BCEX CTaAMil OHTOreHe3a; KOHCEPBATUBHOCTD
paHHUX CTaguii SMOPUOHANBHOTO PA3BUTHUS; BO3HHUKHOBEHHE
W3MEHEHUN Kak MpeoOpa3oBaHU CTaauil pa3BUTHS U IIOJHOE
BBINAJICHUE PEAKOBHIX IPU3HAKOB).

Conep:kaHue y4e0HOIr0 MaTepuasa

Ponb  ¢akTopoB OKpyKaromeil cpensl B OMOPHOHAIBHOM U
HOCTAMOPHUOHATIBHOM Pa3BUTUHU opranusma. Kpuruueckue nepuo/is
pa3BuTHsA. BiusHHEe M3MEHEHUH IOMeEOcTa3a OpraHu3Ma Marepu U
IWIoAa B pe3yJbTaTe BO3LCHCTBHS TOKCHYECKHX  BELIECTB
(TabayHOro JpIMa, aJKOroJig, HApPKOTHUKOB M T. J.) Ha XOJ
SMOPHOHAJILHOTO U MOCTIMOPUOHAIBHOTO NMEPHOI0B PA3BUTHSI.

HpaKaneCKoe 3aHATHE

XapakTepucTuKa CTaJauii SMOPUOHAIILHOTO pa3BUTHA. TepaToOreHsl.

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
1 - 1122

CamocTrosiTesibHast padoTa 00y4YalomMXcst

Pewrenne cutyaniuoHHbIX 3a7a4, KEHCOB.

2,3

JI1 — J12, J14 — JI8,
M1 — M9,
1 — 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Pa3gen 6. DBOJIOIINOHHOE
yueHue

X 18

Tema 6.1. UcTopus pa3Butus
IBOJIIOIMOHHLIX HAEH

Conep:kaHue y4eOHOI0 MaTepuaja

YMo3putensHbie KoHlenuuun AutuaHocta: [Tudaropa, Ommenoka,
JHemokpura, I'uninokpara u np. Kpeannonusm. ['ocrionctso B Hayke
NMpEACTaBICHUN 00  «M3HAYaJbHOM  IIEIecCO00pa3sHOCTH» U
HEM3MEHHOCTH KHMBOW Tmpupoabl. Bemukue reorpaduyeckue
OTKpbITHs. Pa3Butue OHOJIOTMM B JIOJAAPBUHOBCKUN IEPHO/.
Pabotet K. JluHHes 1O cuUCTeMaTUKE PACTEHUH M >KUBOTHBIX;
NpUHIUIBI JIMHHEEeBCKOM cuctematuku. Tpynel XK. Kiose u XK. ne
Cenr-Unepa. CymHOCTh U OCHOBHBIE TOJIOKEHHUSI HBOIOIMOHHOM
teopuu JK. b. Jlamapka. [lepBbie pycckue 3BOJIOIMOHUCTHI.

HpaRTH‘leCKOC 3aHATHE

XapakTepucTuKa MpPEACTaBICHUS JPEBHUX U  CPEIHEBEKOBBIX
€CTeCTBOMCIIBITAaTENEeW 0 XKUBOH mpupoze. OLeHka IpeacTaBIeHUS
00 «M3HAYaJIBbHON 11€1ecO00pa3HOCTH» M HEU3MEHHOCTH >KHUBOM
npupoasl. OObsCHEHHE TPUHIMIEI OMHApHOW Kiaccudpukamun K.
JIuaHesd. 3HAKOMCTBO ¢ OCHOBHBIMM ITOJIOKEHHUSAMH JBOJIFOLMOHHOM
teopuu JK. b. Jlamapka.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 122

Tema 6.2. DBOJTIOIMOHHAS
Teopus Y. [apsuna. Yuenne
00 HCKYCCTBEHHOM 0TOOpe

Coaep:xanue yueOHOro MaTepuaJia

Vyenne Y. [lapBuna 00 wuckycctBeHHOM oTOope. CylIHOCTh U
(bopmbl UCKYCCTBEHHOTO orbopa: METOANYECKHHA U
Oecco3HaTeNbHbIN, UX MEXaHU3MbI U PE3yJIbTaT.

IIpakTu4yeckKoe 3aHATHE

Xapakrepuctuka yuenus Y. JlappuHa 00 HCKYCCTBEHHOM OTOOpE,
(hOpMBI HCKYCCTBEHHOTO OTOOpa U 00BICHEHUE METOI0B CO3TAHUS
HOBBIX MOPO/] IOMAIIHUX KUBOTHBIX U COPTOB KYJIBTYPHBIX
pacTEHHUI.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Tema 6.3. Yuenue 4.
JlapBHHA 0 eCTeCTBEHHOM

Conep:kaHue y4e0HOIro0 MaTepuasa

Yuyenne Y. JlapBuHa o ecrecTBeHHOM otOope. bopeba 3a

1,2,3

JI1 — J12, J14 — 18,
M1 — M9,
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

ordope

CYIIECTBOBaHME: BHYTPUBHUJIOBas, MEXBUAOBas, Ooppba ¢
HeOJIaronpusATHBIMU YCIIOBUSIMU Cpellbl. BeKuBaHue B pe3ylibraTe
€CTeCTBEHHOTO 0TOOpa ocoOeil, Hambosiee NPUCHOCOOIEHHBIX K
ycioBusiM cpezibl. CpaBHEHHE €CTECTBEHHOTO M HCKYCCTBEHHOI'O
oroopa.  Hayunoe  Teopermueckoe  3HaYCHHWE  NPHHIMIA
€CTECTBEHHOT'0 0TOOpAa.

IIpakTu4yeckKoe 3aHATHE

OcHoBHBIE TIONOKEeHUsT Teopun Y. JlapBuHAa O €CTECTBEHHOM
orOope. XapakTepusyloT (GopMbl OOpHOBI 3a CYIIECTBOBAHUE H
MEXaHM3M  €CTeCTBEHHOro  OTOOpa;  JAloT  OIpejeeHHe
€CTECTBEHHOTO O0TOOpa; CPaBHHUBAIOT B TaOJIMIE €CTECTBEHHBIN U
HCKYCCTBEHHBIH OTOOP.

Conep:kaHue y4eOHOI0 MaTepuaja

@DOopMBI €CTECTBEHHOI'O 0TOOpA: JBIXKYILUH, CTAOMITM3UPYIOLIHH,
TU3pynTUBHBIN. [10710BOI 0TOOD Kak 4acTHBIN ciayyail
BHYTPHUBHJOBOT'O €CTECTBEHHOT0 0TOOpa

HpaKTI/I‘leCKOQ 3aHATHE

OcHoBHble monoKeHUs Teopun Y. JlapBuHa O €CTECTBEHHOM
otOope. XapakrepusyroT GHopmbl OOpHOBI 3a CYIIECTBOBAHHE U
MEXaHM3M  €CTeCTBEHHOro  OTOOpa;  JAlOT  OMNpeJelcHHe
€CTECTBEHHOTO O0TOOpa; CPAaBHUBAIOT B TaOJIMIIE €CTECTBCHHBIN H
HCKYCCTBEHHBIH 0TOOP.

I11 - 1122

Tema 6.4. CoBpeMeHHbIE
NpeACTABJICHHSA O
MeXaHU3Max
3aKOHOMEPHOCTHAX
3posouuu. Bua. Kpurepuu u
reHeTH4yecKas eJI0CTHOCTh
Buaa. [lonyasiunonnas
CTPYKTYypa BHAA

Copep:kanue y4e0HOro MaTepuaJa

CoBpeMeHHbIE MPECTaBICHUSI O MEXAHM3MaxX U 3aKOHOMEPHOCTSIX
SBOIONMU. BHJ Kak peaJlbHO CYIIECTBYIOMIAs AJIEMEHTapHas
€IUHUIA >KUBOM TMPUPOJAbI W HAWMEHbINAs CUCTEMaTHYeCcKas
eIMHUIA OMOJIOTUYECKOW CHCTEMAaTHKW; KPUTEPUN U TeHETHYECKas
IIEJIOCTHOCTh BHJIA.

IIpakTnyeckoe 3aHsATHE

XapakTepu3yroT BUJ KaK PEAIbHO CYIIECTBYIOIIYIO U T€HETHYECKU

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
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Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

HEACNMUMYIO0  €IMHHUIy OpPraHM4ecKoro MHupa U CIUHUILY
CUCTEMATHKH, OTMEYAIOT T'CHETHYECKYIO0 IIeJIOCTHOCTh BHJIA.
Boiaensitor 1 XxapakTepu3yrT OCHOBHBIE KPUTEPUU BHUJIa, OTMEUYAIOT
WX B3aWMOJIONIONHSAEMOCTh. BBISBISIOT KPUTEPHUH BHJIA B MpoIECce
aHanm3a OWONIOTUYECKUX OOBEKTOB (pacTeHUH, IKUBOTHBIX).
OOBSCHAIOT POJb PEMPOMAYKTUBHON H3OJSIIMH B 3BOJIOIMOHHBIX
poIeccax.

Copep:kanue y4e0HOro MaTepuaja

B3anMonononHsaeMocTs KpurepueB Buaa. Posb pernpoaykTuBHOM
W30JISILMH, IPETATCTBYIONIEH IPUTOKY T€HOB U3BHE.
[TonysiAMOHHAs CTPYKTYpa BUAA

IIpakTnyeckoe 3aHsATHE

XapakTepusyroT BH]I KaK PEaIbHO CYIIECTBYIOINYIO M TEHETHUECKU
HEJICTMMYIO SIMHHUITY OPTaHHYECKOTO MUPA U CTUHHILY
CUCTEMATHKH; OTMEYAIOT TeHETHUYECKYIO IIEJIOCTHOCTh BU/IA.
Bh1ensiroT 1 XapakTepu3yroT OCHOBHBIC KPUTEPUH BHJA, OTMEYAIOT
WX B3aUMOJIOTIOHICMOCTh. BBISIBIISIFOT KPUTEPHH BHJIa B TIPOIECCE
aHajn3a OMOJIOTHYECKUX 0OBEKTOB (pacCTEHUMN, KUBOTHBIX ).
OOBSCHSAIOT POJIb PETIPOTYKTUBHON U30JISIIIH B SBOJTFOIIMOHHBIX
mporeccax.

Tema 6.5. [lonyasiums —
3jieMeHTApHAasl eIMHHIA
3BoJionun. I'eHeTn4yeckue
npouecchbl B NOMyJISIIIUH

Coaep:xaHue y4eOHOro MaTepuasa

Ilomynsauuss kak CTpyKTypHas €OVHMLIA BHJA M DdJEMEHTapHas
9BOJIIOLIMOHHAs euHKLA. ['eHeTHueckoe pa3sHooOpa3ye MOy IsALui.
I'enodona nomynsaiuii. CocTosiHEE MOMYJISIIMOHHOTO PaBHOBECHS,
OTpakeHHOE B 3akoHe Xapau-BaitnOepra. MneanbHble U peasibHbIe
MOMYJISILIUH.

HpaKanecxoe 3aHsATHE

XapakTepu3yloT MOMYJSIIUI0 KaK CTPYKTYPHYIO €AMHHIY BHIA U
AJIEMEHTApHYIO0 €IMHUIYy 3BOJIOLMOHHOTO Impouecca. OObICHAIOT
9BOJIIOIIMOHHOE 3HAUEHUE TeHETHYECKOTO pa3sHOOOpa3us MOMYJISIIHA

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

U poJib pe3epBa HACICACTBEHHON H3MEHUYMBOCTH. (CpaBHHMBAIOT
WJealbHbIE W pEAIbHBIC TMOMYJISIHH; OMUCBIBAIOT COCTOSHUE
MOMYJISIIMOHHOTO paBHOBecHs (3akoH Xapau-BaiinOepra).

Conep:kanue y4e0HOro MaTepuaja

I'eneTnueckue mpoueccsl B NMOMyJSANUAX. Pe3epB HacinencTBEHHOR
W3MEHUYMBOCTH TONYJAIUU. MyTanuu — pe3epB HACIEACTBEHHON
n3MeHuuBOCTH. IIpomeccsl, NpUBOAAIIKME K HEHAIPABICHHOMY
CIIy4aHOMY  W3MEHEHHIO  4YacTOTBl ~ T€HOB,  H3MEHEHHIO
TEHETUYECKOU CTPYKTYPBI IONYJILIUN

IIpakTnyeckoe 3aHsATHE

XapakTepu3yroT MPOLECCHI, TPUBOAIINE K HEHAIPABICHHOMY
CIIy4yallHOMY M3MEHEHUIO YaCTOThl T€HOB U U3MEHEHHIO
TEHETUYECKON CTPYKTYPBHIL.

Tema 6.6.
IIpucnocodjeHHoCTH
OPraHU3MOB K YCJIOBHSM
BHEIIHel cpe/ibl KaK
pe3yabTaT JeiicTBUs
€CTeCTBEHHOI'0 0TOOpa

Coaep:xanue yueOHOro MaTepuaJia

Pesynbratel aBomrormu. [Iprucnoco0IeHHOCTh OPraHU3MOB K Cpejie
OoOUTaHUS Kak pe3yibTaT JAEHCTBHS €CTECTBEHHOro OTOOpa.
[IpucnocoOuTenpHbIE OCOOCHHOCTH CTPOCHHS, OKpPAacKd Teia |
noBeJeHUs KHUBOTHbIX. Dusnonormueckas anantauus. 3aborta o
II0OTOMCTBE, 06ecneqHBanmaﬂ 3alluTy OT BparoB, BBDKWMBAHHUC Ha
pPaHHHUX CTaAUSX pa3BUTUS. DOPMBI MOBEICHUS Y MIICKOMUTAIOIINX,
MPOSBJISAOLIMECS B 3200T€ O MOTOMCTBE.

IIpakTH4yeckKoe 3aHATHE

XapakTepu3yloT  CTPYKTYPHO-(YHKIMOHAJIBHYIO  OPTraHH3aIUIO
KUBOTHBIX, PACTEHUH, rpuOOB M OaKTepuil Kak MPHUCIIOCOOJICHUE K
YCIOBUSIM CyIIeCTBOBaHUS. [IpHBOAAT mpUMeEpH! MPUCTIOCOOTECHUIA:
PUCTIOCOOUTENBHYIO (POpMY Teja, TOKPOBUTEILCTBEHHYIO OKPACKY
U ee BapHaHThl — CKPBIBAIOIIYIO W TpeaocTeperaronryro. Jlaror
OLIEHKY THUIIUYHOTO TOBEIEHUS >KUBOTHBIX M 3a00T€ O MOTOMCTBE
KaK TPHUCIOCOOJICHHsIM, OOECIeYMBaIOIUM YCIleX B OoprOe 3a
CYIIECTBOBAHHUE. [TpuBomaT  mpuMepbl  (PHU3HOIOTHYECKHX

1,2,3

JI1 — J12, J14 — I8,
M1 — M9,
1 — 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

aganTalum.

Copep:kanue y4e0HOro MaTepuaJa

Paznuunble  Qu3MONOrMYEecKHe aJanTalud, 00ecleurBarole
BBDKMBAHHE  OPraHU3MOB B  HEOJAarompusTHBIX  YCIIOBHSX.
OTHOCHUTENBHBIM  XapakTep MPHUCIOCOOIEHHOCTH OpraHU3MOB.
[HemecooOpa3HOCTh,  JIFOOOTO  TPHUCTOCOOJICHHSI  TOJBKO B
TIOCTOSIHHBIX (HEU3MEHSIIOIIUXCS) YCIOBUSIX CPEIbI.

IIpakTnyeckoe 3aHsATHE

XapakTepu3yloT  CTPYKTYPHO-(QYHKIMOHAIBHYIO  OpPTaHU3AIUI0
KUBOTHBIX, PACTEHUU, TPUOOB U OakTepuil Kak MPUCHIOCOOICHUE K
YCIIOBHSAM CyIecTBOBaHUs. [IpuBOAAT mpuMepsl MpHUCIOCOOICHHUIA:
MIPUCTIOCOOUTENBHYIO (OpMY Tella, MOKPOBUTEIHCTBEHHYIO OKPACKY
W ee BapHaHThl — CKPBIBAIOIIYIO W TpeaocTeperaromnryr. Jlaror
OILICHKY THUIIUYHOTO TMOBEACHUS XKUBOTHBIX U 3a00T€ O MOTOMCTBE
KaKk MPHUCIOCOOJICHHUsIM, OOEeCleurBaloIMUM Yycrex B OoprOe 3a
CYILIECTBOBAHHE. [TpuBonsT MIPUMEPHI (bU3HONTOTHYECKUX
aJanTanuii.

Tema 6.7. Pe3yabTaThl
IBOJIIOLIMH.
Bungoo6pa3oBanue, posib
30/ IUH

Coaep:xanue yueOHOro MaTepuaJia

PesynbTatel sBOMIONMK. BO3HUKHOBEHHE HOBBIX BHUI0B. MeXaHU3M
BHUI000pa30BaHus, B3aUMOCBS3b (PAKTOPOB SBOJIIOIHMH B IMPOLIECCE
BumooOpazoBanus. I[lytTh  ©w  CKOpOCTh  BHI000pa3oBaHMS.
I'eorpaduueckoe (aymonaTpuueckoe) u 3KOJIOTHYECKOE
(cummaTpuuecKoe) BH1000pa30BaHHE.

IIpakTu4yeckKoe 3aHATHE

XapaKkTepu3yIT cocoObl BH1000pa30BaHMSI.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 1122

Tema 6.8. IlyTn nocTHKeHUA
01M0JI0THYeCKOr0 NMporpecca

Conep:xkaHue y4eOHOI0 MaTepuaja

[lonsatne Owonormyeckoro mporpecca W  perpecca. [lyTtm
JOCTHKECHHSI OMOJIOTHYECKOTO Iporpecca: apomopdo3 (aporenes),
uanoananTtanus, ooOmas JaereHepanus. MakKpodBOJIOIHS — Kak
nporecc GOPpMUPOBAHUS KPYITHBIX CUCTEMATHYECKUX TPYII (THIIOB,

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
I11 - I122
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HaunmenoBaHue pa3aesioB 1
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Oo0LeM
4acoB

YpoBeHb
OCBOEHMS

ILnanupyemsle
pe3yJbTaThl

OTJIENIOB, KJIAcCOB, OTPSIOB, MOpsiAKOoB U jp.). CpaBHeHHe
apoMoph030B 1 UANOATANITALIUN.

IIpakTH4yeckKoe 3aHATHE

BrisBenne apomopo30B y pacTeHUH, HanoaganTaui y
HAaCEKOMBIX.

Conep:kaHue y4e0HOIro MaTepuasa

[lonatue Ouwonormyeckoro mporpecca u  perpecca. Ilytm
JTOCTIDKCHHsI OMOJIOTMUYecKoro mporpecca: apomopdos (aporenes),
uavoananTtanus, oOmas jaereHepauus. MakpoldBOJIONHS — Kak
nporiecc GOPMHUPOBAHUS KPYITHBIX CUCTEMATHUECKUX TPYII (THUTIOB,
OTZIETIOB, KJIACCOB, OTPSAOB, TopsnkoB u Jp.) CpaBHeHue
apoMop]030B ¥ WAMOATANTALINH.

HpaKaneCKoe 3aHATHE

BesiBiienue apomop030B y pacTeHH, HAnOaanTalui y
HACEKOMBIX.

Tema 6.9. IlpaBuia
IBOJIIOLM U

Conep:kaHue y4eOHOI0 MaTepuaja

[IpaBuno HeoOpaTumMocTH 3BoJtonHH. [IpaBHIO TPOrpPEecCCHUBHOM
CHelUaIN3alud U MPOUCXOXKIACHUS HOBBIX TAKCOHOB OT HAaMMEHEe
CHeIHaTU3UPOBAHHBIX MpeaKoBeIX (opm. [IpaBuio uepemoBaHus
HANPABJIEHUN 3BOJIIOLUH.

IIpakTnyeckoe 3aHsATHE

OOBACHAIOT paBUIIa FBOIIOLMH. POPMYITUPYIOT IPABUIIO
MIPOrPECCUBHON CHENMAIM3alUN U IPOUCXO0XKICHHUS HOBBIX
TaKCOHOB OT HAUMEHEE CIEeIUAIM3UPOBAHHBIX MPEIKOBBIX (POPM.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
Tl — 122

CamocrosiTesibHasi padoTa o0yyaoumuxcs

Pemienue cutyallMOHHBIX 3a/1a4, KEHCOB.

Cemunap

CemMuHap no teme: «YueHue o0 3BOJIOLUN OPIraHUYECKOTO MHUPay.

2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 1122

Paznea 7. Ilpoucxoxaenue
yeJioBeKa

X8
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HaunmenoBaHue pa3aesioB 1
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Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Tema 7.1. DBoronus
NpPUMATOB

Conep:xkaHue y4e0HOIr0 MaTepuasa

OBOJIIOLMSA IIPUMAaTOB. OcoOenHoctu CTPOEHHUS u
KUBHEACSITENFHOCTH MAJIOCTICIIHATU3UPOBAHHBIX HACEKOMOSTHBIX
MJIEKOTTUTAIOIIINX, JIABIIINX HaJajo BETBU MIPUMATOB.
Bo3HHUKHOBEHHE MPSMOXOXKIEHUs. PaHHUE STambl aHTPOIOTeHe3a.
OO0mme mpenku YeIOBEKa W YEIOBEKOOOPa3HBIX  0OE3bsH.
OCOOCHHOCTH CTPOCHHMS aBCTPAIONUTEKOB M UeIoBeKa yMeJIoro

IIpakTnyeckoe 3aHsATHE

XapakTepu3ylOT paHHUE JdTamnbl aHTpororeHe3a. ONUCHIBAIOT
0COOCHHOCTH CTPOCHHUS aBCTPAJIONMUTEKOB U YeoBeka yMenoro.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
I11 - I122

Tema 7.2. JIBH:Kymine cHJIbl
anrponorene3a. Crtaauu
3BOJIIOIIUH YeJI0BeKa:
JApeBHeIIHe JII0AU

Coaep:xaHue y4eOHOro MaTepuasia

AHTpomosloruss — Hayka O IPOUCXOXICHHHM  4YEJIOBEKa.
AHTponoreHes Kak IPOLECC CTAHOBJIEHUS  YEJIOBEKa  Kak
O6MoCOIMaNBHOTO cylecTBa. JBHxyme (GakTopbl aHTPONOIeHe3a:
OuoJOrMueckue U couuaibHble. Bemymias posib  COLMAIBHBIX
¢dakTopoB B aHTpomnoreHesze. IlameoHTonorudyeckue HaxoJKu
UYenoBeka MNpsSMOXOIAIIEr0 — NMUTEKAHTpoONa W CHHAHTpoIa
(Mopdonornyeckue IIPU3HAKH, 3apOKIEHHUE JJIEMEHTOB
COLIMAJIbHOM KU3HU M OTHOLIEHUH B cpeie IPEBHEHUIIUX JIHOJEH).

IIpakTH4yeckKoe 3aHATHE

OmpenensioT aHTPONOTeHE3 KaK IPOIECC CTAHOBJICHUS YEIIOBEKA
KaKk OMOCOIMAJIBHOTO CYIIECTBA. XapaKTEepU3YIOT ABIKYIIHE CHUIIBI
aHTPOIIOTEHE3a:  OHOJIOTMUECKHE W  COIHMAIbHBIC; OTMEYaroT
BEIYUIyIl0O  pOJb  COLMAJbHBIX  (DaKTOPOB. OnuceIBaroT
Mop(onoruueckue OCOOEHHOCTH M 00pa3 Ku3HU. YernoBeka
PSIMOXOJISIIETO — MUTEKAaHTPOIa M CHHAHTPOINA.

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
Il - 1122

Tema 7.3. Ctaguu pa3BuTus
YyeJ0BeKa

Conep:kaHue y4e0HOro MaTepuaJa

[losiBneHue JOpeBHHUX JIOJEH, HUX apeal PaclIpOCTPAHEHUS.
[IporpeccuBHble 4YEPTHI JAPEBHUX JIIOJACH IO CPAaBHEHUIO C
JIpeBHEUINTMMH. BO3HUKHOBEHHME TEPBBIX COIMAJIBHBIX OTHOIIECHUM

1,2,3

JI1 — J12, J14 — J18,
M1 — M9,
1 - 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

B cpelie ApeBHUX JroAei. HeoMHOPOAHOCTh Pyl APEBHUX JIFOACH
(HeaHAepTaIbIEB); HATUYHE «UYEIOBEUECKHMX YEPT» B CTPOCHHH,
NoBeJeHUH, oOpa3ze >ku3HU. [lepBble COBpPEMEHHbBIC JIOAM —
KpPOMaHbOHIIbI: OCOOCHHOCTH CTPOEHHUS M IOBEACHHUS, KOTOpPbIE
o0ecneymniii UX BbIXOJl U3-TI0J] BEIyIIEro KOHTPOJI OMOIOrMYECKUX
¢dakropoB. OcHoBormosarawmmas poyib Tpyda B (opMupoBaHUU
COBPEMEHHOI'0 YEJIOBEKA.

HpaKanecxoe 3aHATHE

XapakTepus3ylOT HEAHAEPTAIbLEB KAaK TIPYyIIy IPEBHUX JIIOACH,
OCOOEHHOCTHM HMX CTPOEHUS W 00pa3 >KU3HHU; YKa3bIBAlOT Ha
HEOJTHOPOJIHOCTb rpynn JPEBHUX JIOAEH; OTMEYAIoT
IIPOrPECCUBHBIEC YEPTHI 110 CPABHEHHUIO C APEBHEUIIMMM JIIOJbMHU.

Conep:kaHue y4eOHOI0 MaTepuaja

[lepBrie COBpEeMEHHBIE IIOJM — KpPOMaHBOHIIBI: OCOOEHHOCTH
CTPOEHMSI U TIOBEJEHUS, KOTOpPblE 00ECIEUMWIN UX BBIXOJA HU3-I0J
BEJyIIErO KOHTPOJIA OHOJIOTHYECKHUX (bakTopoB.
OcHoBormonaramomasi pojib TpyAa B GOPMHUPOBAHUH COBPEMEHHOTO
YeloBeKa.

HpaKTI/I‘leCKOQ 3aHATHE

XapakTepus3yloT HEaHAEPTAIbLEB KaK TpyIIy IPEBHUX JIIOJEH,
OCOOCHHOCTH HUX CTpOEHMsT W 00pa3 >KHU3HM;, YKa3bIBalOT Ha
HEOJIHOPOJHOCTb rpynn JPEBHUX JIOJEH; OTMEYAIoT
[IPOrPECCUBHBIE YEPTHI 10 CPABHEHHUIO C APEBHEULINMH JIIOJIbMHU.

Tema 7.4. CoBpeMeHHBIH
3TaIl IBOJTIOLMH YeJ0BeKa

Conep:kaHue y4eOHOI0 MaTepuaja

CoBpeMEHHBIA 3Tal  HBOJIOLMM 4YeJloBeKa. B3auMooTHOIIEHUE
COLMAJILHOTO U OMOJIOTMYECKOTrO B JBOJIIOLUH ueloBeKa. Bemymas
pOJb COLMANBHBIX (PAKTOPOB Ha CTaJUU COBPEMEHHOI'O YEIOBEKa.
I'maBHBIE pacel equHOro Buja Yenosek pazymHselil. DopMupoBaHue
pac Kak pe3yJsbTaT JJIMTEIBHOIO MpoLecca aJanTaluu K OOUTaHUIO
B PAa3IUYHBIX KJIMMATHYECKHMX M TreorpaMuecKux YCIOBHSX.

1,2,3

JI1 — JI2, J14 — JI8,
M1 — M9,
1 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
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Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

XapakTepucTuKa pacoBbIX Npu3HakoB. Kputuka pacuzma u
COIMAJIBHOTO JapBHMHU3MA. Bemyias pois 3aKOHOB 00IIIECTBEHHOM
YKU3HH B COLIMAJILHOM IIPOrPECCe UeI0BEUYECTBa.

HpaKanecxoe 3aHsATHE

XapakTepu3yr0T COBPEMEHHBIN HTAIl 3BOJIIOLIMY YETI0BEKA;
COOTHOILIEHHE COLIMAIBHOTO U OMOJIOTHYECKOTO B €r0 BOJIOLMH.
OOGO0CHOBBIBAIOT €IMHCTBO YEJIOBEYECKHX pac. [latoT
apryMEHTHPOBAHHYIO KPUTHKY PaCU3Ma U COLUAIBHOIO
JlapBUHU3MA.

Conep:kaHue y4e0HOIro0 MaTepuasa

CoBpeMeHHbII 3Tanm  3BOJIOLMHU ueloBeKa. B3aumooTHouieHHE
COLMAJILHOTO U OMOJIOTMYECKOro B 3BOJIIOLUM yesoBeka. Beaymas
pOJIb COIMANbHBIX (PAKTOPOB HA CTaJUM COBPEMEHHOTO YEJIOBEKa.
I'naBHble pachl equHoro Bujaa Yenosek pasymHublil. dopmupoBaHue
pac Kak pe3yJbTaT JJIMTEIbHOIO MpoLecca aJlanTaluu K OOUTaHUIO
B Ppa3IMYHBIX KIUMATHYECKUX M Teorpauueckux YCIOBHUSX.
XapakTepucTuKa pacoBbIX Ipu3HakoB. Kpurtuka pacuzmMa u
COLMAJILHOTO JapBUHM3MA. Beayias pojb 3aKOHOB 00LIECTBEHHON
’KM3HH B COLIMAJIBHOM IIPOTpecce 4eI0Be4YecTBa

IlpakTH4yecKoe 3aHATHE

XapakTepu3ylT COBPEMEHHBIN 3Tall BOJIIOLINH YEIOBEKA;
COOTHOILIEHHE COLIUAIBHOTO U OMOJIOTHYECKOTO B €I0 ABOJIOLHUH.
O60CHOBBIBAIOT EAUHCTBO YeJIOBEUYECKUX pac. JlatoT
apryMEHTHPOBAaHHYIO KPUTHUKY pacu3Ma M COLIUAIbHOTO
JJApBUHU3MA.

Cemunap

CCMI/IHap 110 TCMC: ((HpOI/ICXO)K)IeHI/Ie YCJIOBCKaA».

2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

Paznen 8. BzaumoorHomenus

X229
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

opranusma u cpeabl. OCHOBBI
IKOJIOTHH

Tema 8.1. CtpykTypa
ouochepbl

Conep:kaHue y4eOHOI0 MaTepuaja

buochepa kak oOomouka 3emum, HaceleHHas  KUBBIMH
opranuzmamu. buocdepHslii ypoBeHb opraHuzanuu xu3Hu. B. .
Bepnanckuii — 0CHOBOMOJIOKHUK ydeHus o ouocdepe. CTpykrypa
O6uocdepsl: KHUBOE BEIIECTBO, OWOTEHHOE BEIIECTBO, KOCHOE
BEIIIECTBO, OMOKOCHOE BemiecTBO. [ 'panutisl Ouochepsr u GaxTopsl,
ux oOycioBinuBaroniue. OcHoBHas GyHKIHs OHOChephl.

IIpakTnyeckoe 3aHsATHE

@opMynHMpYyOT OCHOBHBIE II0JI0KEeHUS yueHus B. M. BepHanckoro o
ouochepe. OOBsICHAIOT BAUSHUE (AKTOPOB, OTPAHUUYUBAIOIINX
Oouocepy B  ONpEACICHHBIX  TpaHMIAX.  XapaKTEePU3YIOT
KOMIIOHEHTHI Onochepbl: KOCHOe U OMOT€HHOE BEUIECTBO, KUBOE U
OMOKOCHOE BEIIECTBO.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 122

Tema 8.2. Kpyrosopor
BellleCTB B MPHUPoO/Ie

Coaep:xanue yueOHOro MaTepuaJia

KpyroBoport BemecTB Kak yCia0BUE CYIIECTBOBAHUS )KU3HU Ha
3emie. Cnenduyeckast poiib KaKI0ro U3 KOMIIOHEHTOB OHOChEpsI
B KpyroBoporte BelecTB. [IpeBpaiienue snepruu B 6uocepe.
KpyroBopoTs! Bojbl, yriepona, a3ota, cepsbl, pochopa. 3HaueHue
KpYTOBOPOTOB B ITPe00pPa30BAHUH LIAHETHI.

IIpakTH4yeckKoe 3aHATHE

OnpenensroT raaBHY0 QyHKIHI0 Onochepsl Kak 00ecTieueHHe
OMOTeHHOTO KPYroBOPOTa BEIIECTB HA TIaHEeTe. XapaKTepU3yIoT
OCHOBHBIE KPYTOBOPOTHI: BOJIbI, yIiiepoa, a3oTa, pocdopa, cepsl.
OrneHNBAIOT 3HAYEHUE KPYTOBOPOTOB BEUIECTB VIS CYIIIECTBOBAHUS
JKU3HH Ha 3eMIie.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 1122

Tema 8.3. UcTopus
¢dopmupoBanus cood1ecTB
JKHBBIX OPraHU3MOB.

Conep:kaHue y4eOHOI0 MaTepuaja

OKOJI0TUs KaK HayKa, N3y4arollas B3aUMOCBS3H U 3aKOHOMEPHOCTH
COCYILIECTBOBAHHsl JKMBBIX OpraHu3mMoB B mpupoge. Hcropus

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
I11 - I122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

buoreorpagpus

(dbopMupOBaHUA COOOIIECTB JKHMBBIX OpraHu3MoB. OObenuHEHHE
BHUIOB KHUBBIX OpFaHI/ISMOB Ha OCHOBEC ITHIICBBIX ueneﬁ H )IpyFI/IX
B3aUMOJEUCTBUI B cO00LIEeCTBA — OMOLICHO3HI.

HpaKanecxoe 3aHsATHE

OmnpenemnstoT SKOJOTHUI0 KaK HayKy, H3y4alollyl0 B3aWMOCBS3H
MEXIY KUBBIMHA OpraHu3MaMy | ¢ (akTopamu cpeabl. OMUCHIBAIOT
ucToputo  (opMuUpOBaHHS ~ COOOILECTB  JKUBBIX  OPraHU3MOB.
XapakTepu3ylOT TEOJIOTHYECKYI0 HCTOPHIO MAaTE€pPHKOB, CMEHY
KIIMMaTa; OTMEYaloT CBOeoOpa3he »3BOJIOLUUN PACTUTEIBHOTO U
’KMBOTHOTO MHpa Ha KaXJIOM U3 MaTepHKOB.

Conep:xkaHue y4eOHOI0 MaTepuaja

l'eonoruueckas ucTOpUsS MATEPUKOB; H3OJAIUS, KIMMATUYECKUE
ycnoBusa. CBoeoOpas3ue 3BOJIIOLMU PACTUTEIBHOTO U KUBOTHOTO
MHUpa Ha KaxJI0M U3 MaTepukoB. OCHOBHbIC OMOMBI CYIIIH.

HpaKTI/I‘leCKOQ 3aHATHE

OnpenensitoT JKOJOTHUI0 KaK HayKy, M3YYarollyl0 B3aUMOCBS3U
MEX/1y JKUBBIMH OpraHuzMamu Hu ¢ ¢akropamu cpebl. ONHUCHIBAIOT
ucToputo  (GopMHpOBaHHS  COOOIIECTB  KHUBBIX  OPTaHU3MOB.
XapakTepu3yloT T'eOJIOTHICCKYI0 HCTOPHIO MAaTePUKOB, CMEHY
KIIMMaTa; OTMEYAIT CBOEOOpasue HBONIONHMHU PACTHTEIBHOTO H
KUBOTHOTO MHpa Ha KaXJIOM U3 MaTepukoB. llepeuucisror
OCHOBHBbIE OWOMBI CyIIH. XapaKTepU3yHOT OHOMBI Pa3TUYHBIX
O6uoreorpadudeckux 00J1acTen.

Tema 8.4. BzanmMooTHOIIIEHUS
OpraHu3Ma M cpeibl.
buoreoneno3ssl.
IKoJIOrHYecKHe CO00IIEeCTBA

Conep:kaHue y4eOHOI0 MaTepuaja

EcrecTBeHHBIE COOOIIECTBA JKUBBIX OPTraHU3MOB. B3ammocsszu
KUBBIX OPTaHU3MOB MEXIy COOOW M C YCIOBUSMHU OKPY>KaIOIIEH
cpenpl. @opMupoBaHUE OMOTEOIIEHO30B (IKOCUCTEM). broreorieHos:
OHMOIIEHO3 M YKOTOIL.

IIpakTnyeckoe 3aHsATHE

[IpuBOAT IpUMEPHI COOOIIECTB KUBBIX OPTaHU3MOB.

1,2,3

JI1 — JI2, J14 — JI8,
M1 — M9,
1 - 1122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
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Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

XapakTepusyroT B3aUMOCBSI3H JKUBBIX OPTaHU3MOB MEXYy COO0H 1
C YCJIOBUSIMHM OKPY’KAIOIIEH Cpelibl. BBIIEIAIOT U XapaKTEPU3YIOT
KOMITOHEHTBI OMOTe0IIeH03a.

Conep:kanue y4e0HOro MaTepuaja

[TonsiTre 0 OMoreoleH03e KakK IeIOCTHOM, CAaMOPETyINPYIOMIEHCS 1
CaMOTIOJJICP’KUBAIOIICHCST CHCTEME; CTPYKTYypa W KOMITOHEHTHI
OuoreoneHo3a  (MPOAYLEHTH,  KOHCYMEHTBI,  pPEAYLEHTHI);
XapaKkTepHBIC MTOKa3aTeIM OMOTEOIIEHO30B (BUIOBOE pa3HOOOpa3ue,
IUIOTHOCTh MOMYJISIHMA, OoMacca)

IIpakTnyeckoe 3aHsATHE

[IpuBoasT IpUMEPDI COO0IIIeCTB KUBBIX OPraHU3MOB.
XapakTepusyoT B3aUMOCBSI3U KMBBIX OPTaHU3MOB MEXIy COO0O0M U
C YCIOBUSIMU OKPY’KAIOLIEH Cpeabl. BBIAENSIOT M XapaKTEPU3YIOT
KOMITOHEHThI ~ OuoreorieHoza. OrmnpenensioT OHOTreoleH03 Kak
LIEJIOCTHYIO CaMOPETYJHUPYIOLIYIOCS CHUCTEMY. XapaKTepU3yloT
KOMITOHEHThI OHOTeoleH03a OTMEUYaloT HMX poJib. AHATU3UPYIOT
BHJIOBOM COCTAaB OMOT€OIIEHO30B

Tema 8.5. AOnoruveckue
(¢akTopsI cpenbl

Coaep:xanue yueOHOro MaTepuaJia

Dxonornueckue (akTopel, HX KiIaccupukamus. AOHMOTUYECKHE
¢dakropel. TemmepaTypa Kak BaXKHBINM (aKTOp ISl CYIIECTBOBAHHUS
KUBBIX OpraHu3MoB. CBeT — BaXHEWUIIMI abuoTHueckuil QaxTop;
poidb B OKM3HM OKMBBIX OpraHu3MoB. Boja u  BIaXKHOCTS.
WckmounTenbHas poJib BOJbI B CYIIECTBOBAHUU U PAa3BUTHH KMBOMN
HIPUPOABI,  B3aUMOCBS3b  BJIAKHOCTM M TEMIIEPaTypPHBIX
MOKa3aTesIel, MEeHCTBYIOMUX Ha OpraHu3Mbl. [IpucnocoOiIeHHOCTh
Ha3€MHBIX OpraHM3MOB K JKH3HM B YCJIOBMSX pPa3JIMYHOIO
yBIaXHeHUs. [leficTBe HMOHU3UPYIOLIETO H3JIy4YEHHUsS Ha >KHUBbBIE
opranu3msbl. THTEHCUBHOCTb JIeHCTBUS ()aKTOPOB CPEIbL.

HpaKanecxoe 3aHsATHE

CocTaBIsIOT cXxeMy KiIacCU(UKAIMKM JKOJOTHYECKHX (DaKTOpOB.

1,2,3

JI1 — J12, J14 — I8,
M1 — M9,
1 — 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Ha3piBaroT abnoTnueckue GakTopbl: CBET, BIAKHOCTh, TEMIIEPATyPy
u ap. XapakTepu3ylT poJib CBETa M BOAbl B JKU3HU JKHUBBIX
opranusmoB. [IpuBoAsT npuMepsl NPUCHOCOONEHUH y Ha3eMHBIX
OpPraHU3MOB B CBA3H C KM3HBIO B YCIOBHSX Pa3IMYHOTO OCBELIEHUS
U YBJIQKHEHHUS.

Conep:kanue y4e0HOro MaTepuaJa

Okonornyeckue (GakTopsl, HX KiIaccupukanua. AOHoTHYECKHE
¢dakropsl. TemnepaTypa Kak BaXKHBIH (akTop JUIsl CYLIECTBOBAHMS
JKUBBIX OpraHm3MoB. CBeT — BaKHEUIHMI abuoTHUecKuil (axTop;
poJib B KM3HM JKMBBIX OpraHu3sMoB. Boxa u  BIaXXHOCTS.
WckmounTenpHas poJib BOJbI B CYIIECTBOBAHUU U Pa3BUTHH >KMBOM
NPUPOJBI,  B3aUMOCBS3b  BJIAKHOCTH M TEMIIEpaTypHBIX
nokasaresiei, AeUCTBYIONMX Ha opraHu3Mbl. [IpucrnocobieHHOCTh
Ha3¢MHBIX OPraHU3MOB K JKH3HM B YCJIOBHUSAX Pa3jIU4HOIO
yBIaXHEHUs. [leficTBME MOHU3UPYIOLIETO W3JIy4YEHHUs Ha JKHUBbBIE
opranu3Mbl. THTEHCHBHOCTD NEHCTBUS ()aKTOPOB CPEIBI.

HpaRTH‘leCKOC 3aHATHE

CocTaBisOT cxeMy KIacCU(pHUKAIMU 3SKOJIOTUYECKUX (PAKTOpPOB.
HaspiBaroT abroTrueckue GakTophl: CBET, BIAKHOCTh, TEMIIEPATypy
n gap. XapakTepusylT poJIb CBE€Ta M BOABl B JKM3HU JKHUBBIX
opranu3moB. [IpuBoasT mpumepbl NPHUCIOCOONIEHUH Yy Ha3eMHBIX
OpPraHHU3MOB B CBSA3M C )KM3HBIO B YCIOBHAX Pa3IMYHOIO OCBEIECHUS
U YBJIQKHEHHUSL.

Tema 8.6. buornueckue
(¢akTopsI cpenbl

Coaep:xanue yueOHOro MaTepuaJia

XapakTtepuctuka Ouotuueckux ¢akropoB. MuTerpauus Buma B
OuoreolneHo3e; HKoJorMueckas Huia. BumgoBoe pasHooOpasue
OMOTEOIICHO30B KaK MPUMEpP Pa3IMYHBIX MPHUCTIOCOOJICHHI ocobei
pa3HbIX BHUJOB K COCYIIECTBOBAaHHIO B 3Kocucteme. Llenu u cetu
nuTaHus.  Tpoduueckue  B3aMMOOTHOIICHUS —  PETYJISTOP
YHMCICHHOCTU BUJOB, BXOJSIIMX B OMOreoneHo3. MHOrooopasHsle

1,2,3

JI1 — J12, J14 — I8,
M1 — M9,
1 — 122
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HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
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Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

OMOTHYECKHE CBSI3U, OOECIEUYMBAIONINE CYIIECTBOBAHHE BHJIOB B
OHMOreOIeHO03E.

IIpakTH4yeckKoe 3aHATHE

BrisiBneHue uept npucrnocoOIeHHOCTH OPraHu3MOB K BO3JICHCTBHUIO
IKOJIOTHUECKUX (PaKTOPOB.

Tema 8.7. CMeHa OHOLIEHO30B

Conep:kaHue y4e0HOIro MaTepuasa

CymiecTBoOBaHME OMOIIEHO3a KaK IEJIOCTHOM cucTemMbl. CMeHa
OMOIICHO30B, TPUYHHA UX CMEHBI. [lepBUYHAS U BTOpHYHAS
CYKIIECCHS

IlpakTH4yeckoe 3aHATHE

OnpenensroT OHUOIEHO3 KaK IEJIOCTHYIO YCTOWYHUBYIO CHCTEMY.
Ha3piBatoT npuunHbBl CMEHbI OMOIICHO30B. XapaKTepU3yOT CTaluu
IIEPBUYHOM Y BTOPUYHOM CYKIIECCHUH.

1,2,3

J1 - J12, J14 — J18,
M1 — M9,
1 — 122

Tema 8.8. BzanmooTHOIIeHAs
MEXK1y OpraHu3MaMu.
Ilo3nTHBHBIE OTHOIIEHHUS —
cuMoOM03

Conep:kaHue y4eOHOI0 MaTepuaja

Pa3nooOpa3ne B3aMMOCBS3€H JKHUBBIX CYIIECTB B COOOIIECTBAX.
[lo3utuBHBIE OTHOIIEHUST — cuMOMO03. Pazmuunble (opMmel
B3aMMOII0JIE3HOTO COKUTENIbCTBA KHUBBIX OpraHU3MOB.
B3auMOBBITOIHOE COXKUTENBCTBO — Koomepauus. Myrtyamusm —
(¢opMa B3aMMOIIOJIE3HOTO COXKUTENIbCTBA PACTEHUN U >KUBOTHBIX.
KomMMmeHncanmus3m u ero Gpopmel.

IIpakTnyeckoe 3aHsATHE

XapakTepu3yroT (OpMbI B3aMMOOTHOIICHUH MEXIy OpraHW3MaMu:
MO3UTHUBHBIE B3aMMOOTHOIIEHUS — cUMOMO3. [IpuBOsAT mpuMepbl
pa3nu4HBIX  (OopM  B3aMMOIIONIE3HOTO  COXKHMTENBCTBA  KHMBBIX
OpraHu3MoB (KOOoNepaluy, MyTyaan3Ma, KOMMEHCAIU3MA).

1,2,3

JI1 - J12, J14 — I8,
M1 — M9,
1 - T122

Tema 8.9. AHTHOHOTHYECKHE
OTHOLICHUSHA

Coaep:xaHue y4eOHOro MaTepuasa

CYH_IHOCTL aHTHOMO3a. KOHKypeHLII/IH — OJWUH U3 BHIOB
OTpULATCIbHBIX BSaHMOOTHOmeHHﬁ; Oouonoruyeckas OCHOBa
BO3HHUKHOBCHUA KOHKYPCHIIUU; 0COOCHHOCTHU KOHKYPCHTHBIX
B3aHMOOTHOIIICHUHN MCXKY BHIAMHU paCTeHI/II\/JI N JKHMBOTHBIX.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 122

54




HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

XUIIHUYECTBO, pOJb B  CaMOPErySIMU  OMOreOLCHO30B.
[Mapaszutusm.  IlpakTuueckoe  UCHOJIb30BaHUE  3HAHUM 00
AHTUOMOTHYECKUX OTHOIIECHUSIX MEXIy OpraHU3MaMH B MeIUIMHE
U CEJIbCKOM XO35HCTBE.

IIpakTu4yeckKoe 3aHATHE

OOBSCHSIOT CYIIIHOCTh AaHTHOMO03a; XapaKTePU3YIOT KOHKYPEHIIHIO
KaK OIWH U3 BUJAOB AHTAI'OHUCTHUUYCCKUX BSaI/IMOOTHOI_HeHI/II\/'I;
OTMEYarOT 0COOCHHOCTH W TIPUBOIAT MPUMEPHI BHYTPUBUIOBOH U
MEKBHUJI0BOM KOHKYPEHIUU; XapaKTEPU3YIOT XUILHUYECTBO U €r0
POJIb B CAMOPETYJISIIAA OMOTEOIIEHO30B; ONMHUCHIBAIOT
B3aUMOOTHOIIICHUSL HapaBI/IT—)KepTBa, Hepe‘II/ICHSIIOT
MIPUCIIOCOOJICHHS K MTAPA3UTHU3MY; 3HAKOMSTCS C MPAKTUYCCKOM
peanuzanueii 3HaHUK 00 AaHTHOMOTHYECKUX OTHOIICHUSX MEKIY
OpraHW3MaMH B MEJIUITUHE M CEJTLCKOM XO35HCTRE.

Tema 8.10. HeiiTpaausm

Conep:kaHue y4eOHOI0 MaTepuaja

Hetitpanmuam kak ocobast ¢opMa B3aMMOOTHOIICHHWHA BHUIOB, HE
NPOSIBIISIONIASCS BO BIMSHUW APYT Ha JApPyra, HO 3aBHCSIIAs OT
COCTOSIHMSI ~ TPUPOJHOrO  coolmiecTBa B 1eioM.  DopMbl
OMOJIOTMYECKUX CBSI3CH MEXIY BHUIAMH, KOTOPBIC OIMPEICISIIOT
YHCJICHHOCTh XKHBOTHBIX, PACTCHUH, TPUOOB U JIPYTHX OPraHHU3MOB
U 00CCIeYMBAIOT  OMNPEACICHHYI0  CTCICHb  yCTONYHMBOCTH
OHOreOIEHO30B

HpaKaneCKoe 3aHATHE

XapakTepu3yloT HEHTpamu3M Kak ocolyro ¢opMmy OHOTHUYECKHX
B3aMMOOTHOIIICHHI MCXKAY BHAaMH; HA3bIBAIOT W OIIMCBIBAIOT
(bopMbl OMOTHYECKHX CBSI3€H MEXIY BUIAMHU, 00ECTICUMBAIOLIUMHU
ONPEJIEICHHYI0 CTENEHb YCTOWYUBOCTH

1,2,3

JI1 - J12, J14 — 18,
M1 — M9,
1 - 122

Cemunap

Cemunap mo Teme: «buocdepa, ee CTpykTypa u QyHKITHNY.

2,3

JI1 — JI2, J14 — JI8,
M1 — M9,
1 - 1122

55




HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

Tema 8.11. Bbuocdepa n
yesaoBeK. [Ipupoanbie
pecypchbl H X
HCNOJIb30BaHUe

Conep:xkaHue y4e0HOIr0 MaTepuasa

[lpuponHple  pecypchl:  HWcyepmaeMble W HeEHcuyepliacMbIe.
Heucuepnaemble  pecypchl  (KOCMHYECKHE,  KIMMaTHUECKHE,
BOJAHBIE). 3aluTa BOJbI U aTMOC(EpPHOro BO3AyXa B YCIOBMSIX
COBPEMEHHOTO YpPOBHSA pa3BUTUS TexHosoruil. Vcuepmaemsbie
pecypchl: BO30OHOBIsIEMbIEC (TIJIOJIOPOJME TIOYB, PACTUTEIBHBIA W
KHUBOTHBI MHpP) U HEBO300OHOBJsieMble (HE(QTb, I'a3, yroyb, pyabl);
podJIeMa WX PaMOHATIBHOTO MCITOH30BAHMSI.

IIpakTH4yeckKoe 3aHATHE

XapakTepu3yloT  MHHEpaJbHbIE,  JHEPreTUYEeCKHe  IHILEBbIE
pecypcbl. ONUCHIBAIOT HEUMCUEPHAEMbIE M MCUEPIAEMBIE PECYPCHI,
MOYEPKUBAIOT OTHOCHUTEJIBHOCTh HEUCYEPIAEMOCTH PECYpPCOB;
XapaKTEepU3yIOT IPOLECChl UX BO3HUKHOBEHUS M YCIIOBHUS CPEIbI,
IPUBOASALINE K UX (POPMUPOBAHHUIO.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
I11 - 1122

Tema 8.12. IlocaencTBus
X0351iiCTBEeHHOH
JeATeJIbHOCTH YeJI0BEKA I
OKpY Kamwllel cpeabl

Coaep:xaHue y4eOHOro MaTepuaJia

BoszneiictBue nmearenbHOCTH INojed Ha Ouocdepy B 1LeroM,
100abHO, HA COBPEMEHHOM YPOBHE Pa3BUTUS MTPOU3BOAUTEIBHBIX
CWJI U €€ MOCIEACTBUSA. 3arps3HEHUE BO3IYIIHOW Cpeibl, IPUUHHBI
M HOCJICACTBHA.

IIpakTH4yeckKoe 3aHATHE

XapakTepu3yroT MOCIEACTBHS X03IUCTBEHHOU JIEITEIbHOCTH
YeJI0BEKAa HA COBPEMEHHOM YPOBHE Pa3BUTHS NPOU3BOINUTENBHBIX
cwi1. ONUCHIBAIOT 3arpsi3HeHNE aTMOCc(epbl, MOYBBI, IPECHBIX BOJ U
MupoBOro OKeaHa U ero nocjieICTBUS.

Conep:kaHue y4e0HOro MaTepuaJa

3arpsi3HeHUE MPEeCcHBbIX BOJ U MHpPOBOro okeaHa. AHTPOIOTEHHbBIE
U3MEHEHHs IOYBbI (9PO3UU BOJHBIE U BETPOBBIE); pa3pylLICHUE
MIOYBBI B IIpoIIecce TOOBIUH MOJIE3HBIX HCKOMAeMBbIX.

IlpakTH4yecKoe 3aHATHE

XapakTepu3yroT MOCIAEACTBHS X03IUCTBEHHON IEATEIIbHOCTH

1,2,3

JI1 - JI2, J14 — JI8,
M1 — M9,
1 - 1122

56




HaunmenoBaHue pa3aesioB 1
TEM

Conep:xaHue yuedOHOTro MaTepuaJa, JJadopaTtopHbie padoTsl U
IIpakTyeckoe 3aHsITHE, CAMOCTOSITEIbHASI paboTa
00yYaIMXcsi, KypcoBasi pabora

Oo0LeM
4acoB

YpoBeHb
OCBOEHHA

ILnanupyemsle
pe3yJbTaThl

YeJI0BEKAa HA COBPEMEHHOM YPOBHE Pa3BUTHS IPOU3BOIUTENBHBIX
cwi1. ONUCHIBAIOT 3arpsi3HeHNE aTMOC(eEpbl, OYBBI, IPECHBIX BOJ U
MupoBOro OKeaHa U €ro nocjieICTBUS.

Tema 8.13. Biusinue
YeJIOBEKA HA PACTHTEIbHBIH
U JKUBOTHBINA MUP

Conep:kanue y4e0HOro MaTepuaja

[IpsiMble 1 KOCBEHHBIE BO3/ACHUCTBHS JtoAel Ha (iopy u payHy
Haiel TiaHeTsl. PyOka jecoB; 601bII0H Bpe/| CIUIONTHOW pyOKH
JPEBOCTOSI; MACCOBOE MOCEIEHUE MPUPOIHBIX OMOTEO1IEHO30B.
HcTpebnenne BUAOB, MPEICTABIISIONINX IS JIIOACH MUIIEBYHO HITH
MaTepHabHYIO EHHOCTh. CHMKEHUE TeHETUYECKOTO
pa3HooOpa3us

HpaRTH‘leCKOC 3aHATHE

IIpuBOAAT pUMEPHI U ONUCHIBAIOT BO3/AEHCTBHE JHO/IeH HA (IIOpy U
(bayHy Halel TaHeThl. XapaKkTepru3yIOT MIPUIUHBI CHIDKEHHS
TeHETHUYECKOro pa3Hoo0pa3usi reHO(GOHIbl, IPUPOIHBIX MOMYJISILUH.

1,2,3

JI1 - J12, J14 — JI8,
M1 — M9,
1 — 122

Tema 8.14. Oxpana npupoabl
U NepPCNeKTUBbI
PALMOHAJIBLHOIO

NMPUPOAONIOIb30BAHNUS

Coaep:xaHue y4eOHOro MaTepuasa

l'ocynapctBenHoe 3Ha4YCHHE pOoOIeMbI palMOHAIBHOTO
HCIIOJIL30BaHUS MIPUPOTHBIX pecypcoB. MeponpusiTus,
HalpaBJI€HHbIE Ha OXpaHy BO3AYLIHOM Cpelibl; MPECHOBOJHBIX U
MOpCKUX  OumoreorneHo30B. OxpaHa  HEIp;  MEpPOIPHITHS,
HalpaBJIEHHbIE HA COXPAHEHHWE M TOBBILIEHUWE NPOAYKTUBHOCTH
CEIbCKOXO3SMCTBEHHBIX yromauii. OpraHu3anus 3aloBEIHUKOB H
3aKa3HUKOB, UX POJb B COXPAHEHHHM PACTUTEIBHOTO U KUBOTHOIO
Mupa. 3HaueHHWE OWOJIOTMYECKUX 3HAHUW IS paliOHAIBHOTO
MPUPOAOTIOIH30BAHMUS.

HpaKanecxoe 3aHsATHE

PackpbIBatoT npoGsieMbl pallMOHATBHOTO MPUPOJIOTIONIB30BAHMS,
OXpaHbl PUPOJIBL: 3aIUTA OT 3arPA3HEHUM, COXPAaHEHUE ITAIIOHOB U
MaMITHUKOB MPUPO/IbI, OOecrieueHre PUPOIHBIMH pecypcaMu
HAaCEeJIEHUs MJIaHEThL.

1,2,3

J1 -J12, J14 - JI8,
MI - M9,
11 - 1122

HpOMe)KyTO‘lHaH aTrrecraunus

X13

JI1 —JI2, J14 - JI8,
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HaumeHnoBaHue pa3ienoB u Coaepixanue yueOHOro MaTepuasa, 1adopaTtopHblie padoThl U O0bem | Yposenb T1aHIDYeMbIe
TeM IIpakTHyeckoe 3aHATHE, CAMOCTONATE/ILHAS padoTa 4yacoB OCBOEHMS o3 nl:,zan,l
00yYaIMXcsi, KypcoBasi pabora pesy
Conep:xkaHue y4e0HOIr0 MaTepuasa 6
OK3aMeH
M1 — M9,
KoncyabTanus 1
I11 - 1122
CamocTosiTesibHasi padorTa
[ToaroToBka K 3K3aMeHy
JIJist XapaKTepUCTUKU YPOBHS OCBOCHUS YICOHOTO MaTepUaa UCIIOIB3YIOTCS CICAYIONIEe 0003HAUCHHUS
1. — 0O3HAKOMUTEIILHBIA (y3HaBaHI/Ie paHeC U3YyUYCHHBIX 06LGKTOB, CBOﬁCTB)
2. — penpoayKTHBHBIH (BBIMOIHEHHE JISSITENBHOCTH 0 00pa3ily, HHCTPYKIUK MU 110J] PYKOBOJACTBOM)
3. — IPOAYKTHBHBIH (IUIAHUPOBAHUE M CAMOCTOSATEILHOE BBITOJHCHUE ACATSILHOCTH, PEIICHHE MPOOIEMHBIX 3a/1a4)
3.3. TemaTu4eckoe MJIaHUPOBaHKUe y4eOHOTo npeamera «buosorus»
O6bEM paboTHI 00yUaIOIUXCS BO B3aUMOACHCTBUHU C
O06BéM IpernoaBaTeseM, 4achl
. CamocTosTenbHast
y4eOHO Ypoku
Pazgen, Tema paborta
Harpy3Kku (BKITIOUAS
CeMuHapsl Koncynpranun OK3aMeH o0yyaromuxcs
(Bcero) MIPAKTHYECKH
€ 3aHATHS)
1 kypc 1 cemecTp 64 58 4 2
Pasnen 1. BBenenue B 001yro 4 4
01 0JI0THI0
Tema 1.1. Beenenne MHorooGpasue
’kuBOro Mupa. OCHOBHBIE CBOMCTBA 1 1 - - - -
KUBOU MaTEepUU
Tema 1.2.YpoBHU opraHu3anuu 3 3
JKHUBOU MaTepuu
Pa3nes 2. YueHue o KjieTke 34 30 2 — — 2
Tema 2.1. Posib HeOpraHuueckux ) )
BEIIIECTB B KJIIETKE
Tewma 2.2. Posib OpraHuyecKux 4 4 — — — —

58




O0BéM

O0BéM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C
[pEToIaBaTesIeM, Yachl

. CamocTosTenbHast
Pasiern, Tema yueOHOM VYpoxu AGora
’ Harpy3Ku (BKITIOYAs P
CemuHapsbl Koncynbraruu DK3ameH o0ydJaronmxcst
(Bcero) MIPaKTUYECKU
€ 3aHATHS)
BELIECTB B KiIeTke. benkn
Tema 2.3. Posib oprannueckux
BEIIECTB B KJIETKE. YTIIEBOAEI U 4 4 - — — —
JIUTIHIBI
Tema 2.4. HykJIeMHOBBIE KUCJIOTHI. 4 4 B B B B
MatpuuHbl€ POLECCH
Tema 2.5. IlpokapuoTruyeckas KieTka 2 2 — — — —
Tema 2.6. DykaproTHuecKasi KIeTKa 6 6 — — - -
Tewma 2.7. )KuzHeHHbIN HUKII KIETKH. 4 4
Jlenenue KIeToK B B - -
Tema 2.8. OcoGeHHOCTH CTPOCHUS ) ) B B B B
PACTUTENHHBIX KIETOK
Tema 2.9. Heknerounsie popmbl 6 ) ) B B )
XKU3HU. BUpychl
Paznen 3. U3sMeHUMBOCTD U 18 16 ) B B B
HACJIeICTBEHHOCTD
Tema 3.1. OCHOBHBIC TOHATUS
T€HETUKU. 3aKOHOMEPHOCTH 6 6 - - - -
HaCJIeI0BAHUS TPU3HAKOB
Tema 3.2. Buasl B3auMoaeicTBUS 4 4
QJLIENILHBIX TEHOB B B B B
Tema 3.3. XpoMocOMHasi TEOpHs
HaciiencTBeHHOCTH. CLeIUIEHHOE 2 2 — — — —
HACJIEe/I0BAHHE T€HOB
Tewma 3.4. I'enetnka noua.
HacnenoBanue npusHakos, 2 2 — — - -

CHCTIIICHHBIX
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O0BéM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C

O06béM MpenogaBaTeseM, Yachl
. CamocTosTenbHast
Pa3nen, rema yuebHoi Ypoku abota
’ Harpy3Ku (BKITIOYAs P
CemuHapsbl Koncynbraruu DK3ameH o0ydJaronmxcst
(Bcero) MIPaKTUYECKU
€ 3aHATHS)
Tema 3.5. BzaumoneicTsue reHOB 4 2 2 — — —
Pa3znea 4. YesroBeK Kak 00LEKT 3 8 3 3 3
reHeTHYecKMX HCCJIeJOBAHN
Tewma 4.1. MeToibl UCClI€IOBaHUS 4 4 B B B B
TeHETHUKH YeIOBeKa
Tema 4.2. I3MeHUUBOCTD U 4 4 B B B B
HACJIEJICTBEHHOCTh
1 kypc 2 cemecTp 96 71 8 1 6 10
Pa3znea 4. YUeroBek Kak 00LEKT 8 6 ) 3 3 3
reHeTHYeCKMX HCcIeT0BaAHMI
Tema 4.3. OCHOBBI CEJIEKIIUU 8 6 2 - - -
Pa3pean 5. Pazmuoxenue u 18 16 3 3 3 )
pa3BUTHE OPraHU3MOB
Tema 5.1. becniosioe pa3MHOXeHHE
pacteHuii u )xuBoTHBIX. [lonoBoE 6 6 - - - -
pa3MHOKEHHUE
Tema 5.2. UnauBuyasibHOE
pa3BUTHE OPTaHU3MOB (OHTOTEHE3). 6 6 B B B B
OMOpPHOHAIBHBIN TIEPUOJT PAa3BUTHSL.
Hpobnenue. acTpynsius
Tema 5.3. O01mume 3aKOHOMEPHOCTH
OHTOreHe3a. Pazputue opranusmMoB u 6 4 — — — 2
OKpYyKarolas cpena
Pa3znesn 6. IBOJIIOIIMOHHOE YUeHHUE 18 14 2 - - 2
Tewma 6.1. McTopus pa3Butus 1 1 B B B B

SBOIIOIMOHHBIX HUICH

Tema 6.2. DBosroninoHHas Teopust Y.
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Paznen, Tema

O06béM
yueOHO
Harpy3Ku

(Bcero)

O0BéM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C
[pEToIaBaTesIeM, Yachl

Ypoku
(BKITIOYAs
MIPAKTHYCCKH
€ 3aHATHS)

CemuHapsbl

Koncynbraruu

OK3aMeH

CamocrosiTenpHas
pabota
o0ydJaronmxcst

HapBuna. YueHue 00 UCKyCCTBEHHOM
oTbope

Tema 6.3. Yuenue Y. /lapBuna o
€CTECTBEHHOM OTOOpE

Tema 6.4. CoBpemeHHbIE
IIPEJICTaBICHUS O MEXaHU3MaX U
3aKOHOMEPHOCTSX 3BOJIIOLMH. Bus.
Kpurepuu u renernueckas
1ea0CcTHOCTh BUa. [lonynsaunonnas
CTPYKTypa Buja

Tewma 6.5. [Monynsuus —
AJIeMEHTapHasl €IMHUIIA SBOJIOINH.
I'eHeTHUecKue MPOIIECCH B
MOMYJISIIIUN

Tema 6.6. [1pucnocoGneHHOCTD
OpPTraHU3MOB K YCIIOBHSIM BHEIIHEH
Cpelbl KaK pe3ysbTaT JeicTBUs
€CTECTBEHHOTO 0TOOpa

Tema 6.7. Pe3ynbTarhl 3BOIIOLMH.
BunoobpaszoBanue, posib H30JISIHAH

Tema 6.8. IlyTu moCTHXEHUS
OHMOJIOrMYeCcKoro mporpecca

Tema 6.9. I1paBuiia 3BoJIIOITMN

Paznen 7. Ilpouncxoxaenue
yeJI0BeKa

Tema 7.1. DBoJroIIMS MPUMATOB

Tema 7.2. JIBIKYIIHE CUIIBI
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O0BéM

O0BéM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C
[pEToIaBaTesIeM, Yachl

. CamocTosTenbHast
Pa3nen, rema yuebHoi Ypoku abota
’ Harpy3Ku (BKITIOYAs P
CemuHapsbl Koncynbraruu DK3ameH o0ydJaronmxcst
(Bcero) MIPaKTUYECKU
€ 3aHATHS)
anTpororeHe3a. CTaauu SBOTIONUN
YeNIOBEeKa: APEBHEUIIIHE JII0IU
Tema 7.3. Cranuu pa3BUTHs 4 4 B B B B
YeJIoBeKa
Tema 7.4. CoBpeMeHHBIN ATaIl 4 ) ) B B B
HBOJIIOIIMU YEJIOBEKA
Pa3pea 8. BzanmoorHOLIeHUs
opranusma u cpeabl. OCHOBBI 29 27 2 - - -
IKOJOTHHU
Tema 8.1. Ctpykrypa 6uochepsr 1 1 — — — —
Tema 8.2. KpyroBopor BeniecTs B 1 1 3 3 3 3
IPUPOJIE
Tema 8.3. Uctopust popmupoBaHus
COOOIIIECTB KUBBIX OPTAHU3MOB. 2 2 — — - -
buoreorpadus
Tewma 8.4. BzaumooTHOIIEHUS
OpraHu3ma u cpebl. buoreoueHossl. 2 2 - - - -
DKOJIOTHYECKHE COOOIIECTBA
Tema 8.5. Abuotnueckue GpakTopsl 4 4 B B B B
Cpeibl
Tema 8.6. buotndeckue hakTops ) ) B B B B
Cpeibl
Tema 8.7. CmeHa Ono1eHO30B 2 2 — — — —
Tema 8.8. B3auMOOTHOIIEHUST MEXKIY
opranuzmamu. [1o3uTuBHbBIE 2 2 - - - -
OTHOIICHUS — CUMOHO03
Tema 8.9. AuTnOMOTHYECKHE 2 2 — — - -
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O0BéM pabOTHI 00YUAIOIUXCS BO B3AUMOICHCTBHHU C

O06béM MpenogaBaTeseM, Yachl
. CamocTosTenbHast
yueOHO Ypoku
Pa3nen, rema pabota
Harpy3Ku (BKITIOYAs
CemuHapsbl Koncynbraruu DK3ameH o0ydJaronmxcst
(Bcero) MIPaKTUYECKU
€ 3aHATHS)

OTHOIIICHUS
Tema 8.10. HeliTpanuszm 4 2 2 — — —
Tewma 8.11. buocdepa u yenosex.
IIpupoaHsie pecypesl U UX 2 2 — — — —
MCIOJIb30BaHUE
Tema 8.12. IlocnencrBus
X035MCTBEHHOU JI€ATEIbHOCTH 2 2 — - - —
YeJIOBEKa I OKPYXKAKOIIeH cpeibl
Tema 8.13. BiausiHue yenoBeka Ha ) )
pacTUTEIBHBIN U JKUBOTHBINA MU
Tema 8.14. Oxpana npupoas! 1
IIEPCIEKTHUBBI PALlMOHAIBHOTO 1 1 — — — —
IIPUPOIOTIOIB30BAHUS
ITpomeskyTOUHAS aTTeCTALMS 13 - - 1 6 6

UTOI: 160 129 12 1 6 12
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4. YCJIOBUA PEAIN3ALIMN YYEBHOI'O ITPEJIMETA

4.1. TpeGoBaHMs K MHHHUMAJIBHOMY MAaTEPHAIbHO-TEXHUYECKOMY
odecneyeHun 1o

Peanuzanust yueOHOro mnpeaMera TpeOyeT Haauyusi ydeOHOro kaOuHeTa
«buonorus.

Me6Genb: mapra 2-x mectHas 1200500 — 16 mT; ctyn — 32 mT, J0CKa
MarHUTHO-MeJIOBask WJIM MapKepHast — | mrT.

TexHuueckne cpejacTBa OOYYEHHUsS: TIPOCKTOp, DOKpaH, HOYTOYK WU
NEPCOHATBHBIN KOMITBIOTEP C JUIEH3UOHHBIM MPOTrpaMMHBIM obecrieueHuemM. Mnu
TEJIEBU30P C BO3MOXKHOCTBIO MOJIKIIOUEHHUS (DIAII-HAKOTUTEIIS.

O6opynoBanus Jyisi MPOBEACHUS J1a0OPATOPHBIX PAOOT COTIaCHO yueOHOMY
MJIaHy: MUKPOCKOTIBI, MUKPOTIPETIapaThl U JIP.

O6GopynoBaHue, 00eCTICUMBAIOIICE AJANTAIMIO AJICKTPOHHBIX M TEYATHBIX
o0pa3oBaTeIbHBIX PECYPCOB ISl OOYYAIOIIMECS U3 YUCHA JIUIl C OTPAHUICHHBIMH
BO3MOKHOCTSIMU 3J0pPOBbsI: IOPTATUBHBIA PYYHOW BHUICOYBEJIMYMUTENIb — 2 IIT,
paaurokiace (3aynrHblid HHIYKTOP U WHAYKITMOHHAS TeTis ) — 1 TIT.

[Tomemenust st camocTosiTeIbHOM paboThl: HOYyTOYK Lenovo Ideapad 330-
I5IKB — 3 mr, nporpammuoe obecniedenue: Ubuntu 16.04 ((Freewave), Libre
Office 6.2.8 (Freewave), [Iporpamma sxpanHoro goctyna, Nvda (Freeware).

4.2. UndopmanuoHHoe odecrieueHne 00ydeHust
OcCHOBHBIE HCTOYHUKH*:

buonorus. O6mias 6uonorus. 10 kinace : yd4eOHUK : yriryOJEHHBIN ypPOBEHD /
B. b. 3axapos, C. I'. MamoHnToB [u np.] ;nox pea. B. b. 3axapoBa. — Mocksa :
Hpoda, 2022. — 352 c. — TekcT : HemocpeACTBEHHBIH. *

buonorus. O6mas 6uonorus. 11 knacc. YueOHuK. YrinyOn€HHbIA YPOBEHD /
B. b. 3axapos, C. I'. MamonToB, [u ap.] ;nox pea. B. b. 3axaposa. — Mockaa :
Hpoda, 2022. — 265 c. — TekcT : HemocpeACTBEHHBIM. *

TepemoB A.B., IlerpocoBa P.A. buonorus. 10 xnacc. VY4eOHHK.
VYrinyonennsii yposenb. ®I'OC / Tepemo A.B., IlerpocoBa P.A. — Mocksa :
Muemosuna, 2023. — 400 c. — ISBN: 978-5-3460-1568-0. — Tekcrt
HETMOCPECTBCHHBIN *

TepemoB A.B., IlerpocoBa P.A. buonorus. 11 xnacc. VYyeOHUHK.
VYrny6nennniii ypoBenb. ®I'OC / TepemoB A.B., IlerpocoBa P.A. — Mocksa :
Muemosuna, 2021. — 400 c. — ISBN: 978-5-346-01618-2. — Tekcr

HEIOCPEACTBEHHBIN *

* — cootBerctByeT Ilpukasy MunucrepctBa npoceuieHuss PO ot 21 centsiOps 2022 r.
No 858 «O06 yTtBepknenun ¢eaepaqbHOro NepeyHs: Y4eOHUKOB, TOMYIIEHHBIX K UCTIOIb30BaHUIO
IOpU peanu3alid HMMEIOUIMX T'OCYJapCTBEHHYIO AKKpPEAUTAIMIO O0pa30BaTENbHBIX MPOrpaMm
HAYaJIbHOTO OOIIEro, OCHOBHOIO 00ILero, cpeaHero oOuiero o0pa3oBaHUS OpraHU3alUsSMU,
OCYILIECTBISIONIMMU 00pPa30BaTEIbHYIO JESITEIbHOCTh W YCTAaHOBJICHHUS INPEAEIbHOIO CpoKa
HCIIOJIb30BaHUS UCKIIOYEHHBIX YUEOHUKOBY.



4.3. Hcnoab3oBaHue B 00pa3oBaTeJIbHOM IpoLecce AKTUBHBIX M
HHTEPAKTUBHBIX (DOPM NPOBEACHUS 3aHATHH

Pabouass mporpamma mpenMera HpeayCMaTpUBacT B LEISIX pealld3aluu
KOMIIETEHTHOCTHOTO TOJAXO0/Ja HCIOJIb30BaHUE B 00pa30BATEIBLHOM IPOIECCE
AKTUBHBIX W MHTEPAKTHUBHBIX (QOpPM MPOBEACHUS 3aHATUH (KOMIIBIOTEPHBIX
CUMYJIALIMM, ETOBBIX U POJIEBBIX UTP, pa300pa KOHKPETHBIX CUTYyallMil — KEICOB,
MICUXOJIOTUYECKUX U UHBIX TPEHUHTOB, IPYMIOBBIX JUCKYCCUN — KPYTIBIX CTOJOB)
B COYETAHWU C BHEAYAUTOPHOU paboToll it (GOPMHUPOBAHMUS U Pa3BUTHS
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX PE3YJIbTAaTOB 00YyYAIOIIUXCS.

5. IPOBEPKA PE3YJIbTATOB OCBOEHHUA YYEBHOI'O ITPEJIMETA

KonTposib ¥ oOnlEeHKa pe3yJIbTaTOB OCBOECHHUS NPEAMETA OCYIIECTBISAECTCS
[IPENoIaBaTesieM B IPOLECCE IPOBEICHUS 3aHITUN, TECTUPOBAHMS, a TaKKe
BBITIOJIHCHUSI 00YYAIOIIMMHUCS WHIMBUIYATbHBIX 3aJJaHUH.

PesynbraTel 00y4eHus (OCBOCHHBIE YMEHHUS, @OpMBI U METOJIbI KOHTPOJIS ¥ OLIEHKU
YCBOCHHBIC 3HAHUSI) pe3yabTaTOB OOYUCHUS

Boinycknuk na yenyonéunom yposne nayuumcsa: | ©opMbl KOHTPOJIS OOYICHHUS:
— OIICHHUBATH POJIb OMOJIOTUIECKUX OTKPHITUH U — JIOMAIITHKE 33J]aHusl IPOOJIEMHOTO Xa-
COBPCMCHHBIX I/ICCJ’ICZ[OBaHI/If/'I B pa3BUTHUHU HAYKU U PaKTepa;
B IIPAKTUYCCKOM EATEITHHOCTH JIFOJICH; — MPaKTHYECKUE 3a/IaHUS;
— OIICHHMBATH POJIb OMOJIOTHH B (HOPMUPOBAHUU — IIOATOTOBKA U 3aIlluTa IPyIIOBLIX 3a1a-
COBPEMEHHOW HAyYHOH KapTHHBI MHpa, HUI TPOEKTHOTO XapaKTepa;
IMPOrHO3UPOBATH NCPCIICKTHUBLI PA3BUTUA — TCCTOBLBIC 3a/JaHUs 10 COOTBETCTBY-
ouosoruw; IOIIMM TEMaM.
— YCTaHABJIMBATb U XapaKTCPU30BaATh CBA3b
OCHOBOIIOJIATAIOIINX OUOJOTHYECKUX MOHSATHI MeTob! OIICHKH Pe3yJIbTaTOB O0YUYCHUS:
(kJIeTKa, OpraHu3M, BU, IKOCUCTeMa, Onocdepa) ¢ | — MOHUTOPHHT pocTa TBOPUYECKON camo-
OCHOBOTIOJIATAOIIUMH TIOHATHIMU JAPYTHX CTOSITEILHOCTH M HABBIKOB TIOJTYYCHUS
CCTCCTBCHHLIX HAYK; HOBOI'O 3HAHUA KaXIbIM O6yanOHIHMCH;
— 000CHOBBIBATh CUCTEMY B3TJISIIOB Ha )KUBYIO — HaKOIUTEJIbHAS OIICHKA.

NPUPOIY ¥ MECTO B HEW 4eTIOBEKa, IPUMEHSIS
OMOJIOTHYeCKHe TEOPUH, YICHHUS, 3aKOHBI,
3aKOHOMEPHOCTH, IIOHUMATh TPAHUIIBI UX
MPUMEHUMOCTH;

— MPOBOJIUTH Y4€OHO-UCCIIEIOBATEIBCKYIO
JeSITeNIbHOCTD 10 OWOJIOTUU: BBIIBUTATh THIIOTE3BI,
IUTAaHUPOBATh paboTy, OTOMPATh U
npeoOpa3oBBIBaTh HEOOXOAUMYIO HH(OPMAITHIO,
MIPOBOJIUTH SKCIIEPUMEHTHI, MHTEPIPETHPOBATH
pe3yNbTaThl, AeNaTh BBIBOJBI HA OCHOBE
MIOJTYYCHHBIX Pe3yJIbTaTOB;

— BBISBIIATH U OOOCHOBBIBATh CYIIECTBEHHBIE
0COOEHHOCTH pa3HbIX YPOBHEW OpraHU3aINH
KU3HU;

— YCTaHaBJIMBATh CBS3b CTPOCHUS M (PYHKITHIA
OCHOBHBIX OMOJIOTHUECKUX MaKpPOMOJIEKYJI, UX
POJIb B IpoIeccax KICTOYHOTO MEeTaboIn3Ma;

— pemiathb 3a/1a4yl Ha OMpeiesieHne
nocsenoBarenpbHocTy HyKkieotunos JJHK u uPHK
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PesynbraThl 00y4eHus (OCBOCHHBIE YMEHHUS,
YCBOEHHBIC 3HAHUS)

CDOpMBI 1 MCTOABI KOHTPOJISL U OLUCHKU
pe3yIabTAaTOB OOYICHHUS

(MPHK), antukogonos TPHK,
MOCJIEI0BATEIHLHOCTH AMUHOKHCIIOT B MOJIEKYJIe
Oernka, IPUMEHSIS 3HAHUS O PEAKIUAX MATPUIHOTO
CUHTE3a, FTEHETUYECKOM KOJ1e, IPUHITUIIE
KOMILIEMEHTAPHOCTH;

— JienaTh BBIBOJBI 00 M3MEHEHUSX, KOTOphIE
MIPOU30MIYT B MPOIIECCaX MATPUYHOIO CUHTE3a B
clly4ae U3MEHEHUs MOCIe0BaTEeIbHOCTH
nykieorunos JJHK;

— CpaBHMBATH (Pa3bl JeNIeHUs KJICTKH; peuaTh
3a/1auy Ha OMpeJIeJICHUE U CPAaBHEHUE KOJIMYECTBA
reHeTudeckoro marepuana (xpomocom u JJHK) B
KJIETKaX MHOTOKJIETOYHBIX OPTraHU3MOB B Pa3HbIX
(hazax KJIETOUYHOTO IMKIIA;

— BBISIBJIAATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS
KJIETOK OPraHU3MOB Pa3HbIX LIAPCTB KUBON
MIPUPO/IbI, YCTAHABIUBATH B3aUMOCBS3b CTPOCHUS U
GbyHKIUI yacTeil 1 OpraHouI0B KIETKH;

— 000CHOBBIBATh B3aUMOCBSI3b TUIACTUYECKOTO U
HHEPreTUYECKOr0 OOMEHOB; CPAaBHUBATH IIPOIECCHI
TTACTUYECKOTO M YHEPTETHYECKOTO OOMEHOB,
MIPOUCXOSIINX B KJIETKAaX dKUBBIX OPTraHU3MOB;

— OTPENIETATh KOJTUYECTBO XPOMOCOM B KJIETKaX
pacTeHuil OCHOBHBIX OTJIEJIOB Ha Pa3HbIX Tanax
KU3HEHHOTO 1UKJIA;

— pelaTh FreHETHYECKUE 3a/1a4K Ha JUTHOPUIHOE
CKpelIMBaHue, CLUEIJICHHOE (B TOM YHUCIIE
CIICTJIEHHOE C TI0JIOM) HacJIeJJOBaHUE,
aHAIM3UPYIOIIEe CKPEIIUBaHUE, MPUMEHSIST 3aKOHbI
HACJIEICTBEHHOCTU U 3aKOHOMEPHOCTHU
CUEIUICHHOTO HaCJIe/IOBaHUS;

— pacKpbIBaTh MPUUYUHBI HACIEACTBEHHbIX
3a00JIeBaHUH, ApTYMEHTHPOBATH HEOOXOAMMOCTh
Mep NMpeaynpeKaeHHs TaKUX 3a00JIeBaHU;

— CpPaBHHBAThH Pa3HBIC CIIOCOOBI PA3MHOKEHUS
OpraHHU3MOB;

— XapaKTepHU30BaTh OCHOBHBIE ITAIlbl OHTOI'€HE3a
OpraHHU3MOB;

— BBISIBJIATD PUYMHBI U CYIIECTBEHHBIC MPU3HAKU
MOAU(PUKAIIMOHHON U MyTaIllAOHHON
W3MEHYUBOCTH; 00OCHOBBIBATH POJIH
M3MEHYMBOCTH B €CTECTBEHHOM U UCKYCCTBEHHOM
ot0ope;

— 000CHOBBIBaTh 3HAUEHUE PA3HBIX METOOB
CEJICKIIMU B CO3/IaHUU COPTOB PACTEHUM, TOPO
KUBOTHBIX U IITAMMOB MHUKPOOPTaHU3MOB;

— 000CHOBBIBAThH MPUYHMHBI U3MEHSIEMOCTH 1
MHOT000pa3usi BUAOB, IPUMEHSISI CHHTETUYECKYIO
TEOPHIO IBOJIIOIUH;

— XapakTepHu30BaTh MONYJISIUIO KaK eIUHUILY
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PesynbraThl 00y4eHus (OCBOCHHBIE YMEHHUS, @OpMBI U METOJIbI KOHTPOJIS U OLIEHKU
YCBOEHHBIC 3HAHUS) pe3yIabTAaTOB OOYICHHUS

IBOJIIOIINH, BUJ] KAK CUCTEMATUICCKYIO KATETOPUIO
Y KaK pe3yJIbTaT SBOJIOIUH;

— YCTaHaBJIMBATh CBSI3b CTPYKTYPHI U CBOICTB
9KOCHUCTEMBHI,

— COCTaBJISITh CXEMBI TIEPEHOCA BEIIECTB U YHEPTHH
B DKOCUCTEME (CETH IMUTAHHMS), IPOTHOZUPOBATH HX
W3MEHEHUS B 3aBHCHUMOCTH OT U3MEHEHHUSI
(haKTOpOB Cpeibl;

— apTYMEHTUPOBATH COOCTBEHHYIO IMO3HIIUIO 110
OTHOIICHHUIO K SKOJIOTHUECKUM TpoOIIeMaM H
MOBEJICHUIO B IPUPOIHOU CPEJIE;

— 000CHOBBIBaTh HEOOXOIUMOCTh YCTOHYHUBOTO
pa3BUTHS KaK YCIOBUS COXpaHEHUs Ouochepsr;

— OIICHHMBATH MPAKTHYECKOE U ITUIECKOE 3HAUCHHE
COBPEMEHHBIX MCCIICOBAHUN B OMOJIOTHH,
MEIUITUHE, YKOJIOTHH, OMOTEXHOJIOTUH;
00OCHOBBIBAaTh COOCTBEHHYIO OLICHKY;

— BBISIBJISITH B TEKCTE OMOJIOTUYECKOTO COICPIKaHUS
po0JIeMy ¥ apryMEHTHPOBAHHO €€ OOBSICHSITH;

— MPEJICTABIISATH OMOJIOTHYECKYIO HH(DOPMAITHIO B
BHJIE TEKCTa, TAOJIHUIIBI, CXEMBI, rpaduKa,
JMarpaMMbl U JIeJIaTh BHIBOJIBI HA OCHOBaHUH
MIPEICTABICHHBIX JaHHBIX; TPe0OpPa30BHIBATH
rpaduK, TabIUILy, TMarpaMMy, CXeMy B TEKCT
OHMOJIOTHMYECKOTO COJICPIKaAHUSI.

6. ©OHJ1 OHEHOYHbIX CPEACTB TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTHU U ITPOMEKYTOYHOU ATTECTALIUN
YUYEBHOI'O IIPEJIMETA

OO0mue KpuTEepUHU OLIEHNBAHNS YCTHOTO OTBETA

«OTIMYHO»: OOy4YaroUUMiCS HMMEET BCECTOPOHHUE, CUCTEMATHYECKUE U
rIyOOKHME 3HAHWS 110 BOMpPOCAaM  TEKyIIed TeMbl, CBOOOJHO BIAjceT
TEPMUHOJIOTHEH, TPOSIBISET TBOPUECKUE CHOCOOHOCTHM B MPOIECCE H3I0XKECHUS
y4eOHOro martepuana; aHaau3upyeT (akThl, SBJICHUS W MPOLECCHI, MPOSIBISET
CIIOCOOHOCTh JieJIaTh 00O0OIIMaroNMe BBIBOJIbI, OOHAPYKUBAET CBOE BUJICHHE
pelieHus MpoOJieM; YBEPEHHO BIaJACeT TMOHATUWHBIM alllapaToM; aKTUBHO
y4acTBYET MPU OTBETE HA 3aHSATHHU, MOJHOCTHIO OTBEUAET Ha 3aJaHHBIE BOMPOCHI
(OCHOBHBIE U JIOTIOJTHUTEIBHBIE), CTPEMSCh K Pa3BUTHIO JUCKYCCHH.

«XOPOIIOY»: 0OYYAIOIIHMICA WMEET TMOJIHbIE 3HAHWS IO BOIpOCaM JaHHOU
TEMbI, YMEET MPABWJIHHO OIEHMBATH ATH BOIMPOCHI, MOTCHIIMAILHO CIOCOOEH K
OBJIQICHUIO 3HAHUK ¥ OOHOBJICHHUIO UX B X0JI¢ TAJIbHEHUIIICH yueObl ¥ IIPEACTOSIICH
poecCHOHaNBHOM IeATeTLHOCTH; 1ajl OTBETHl HA OCHOBHBIC U JOTIOJTHUTEIbHbIE
BOIIPOCHI, HO HE MCUYEPIBIBAIOIIETO XapaKTepa; BIAICeT MOHSITUHHBIM aIlllapaToM.

«YZIOBJICTBOPUTENHHO»: OOYYAIOMMIACS WMEET 3HaHUS 10 OCHOBHBIM
BOIIPOCAM JAHHOW TEMbl B 00BEME, JOCTATOYHOM J/JiA JAJIbHEWIIEH y4yeObl U
npeacrosimiel  paborsl mo  npodeccur, B JAOCTaTOYHOM MeEpe  BIAJEET
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TEPMUHOJIOTUEH; TTPOSBIII HETTTyOOKHE 3HAHUS TIPU OCBEIICHUH TTPUHITUITHATBHBIX
BOIIPOCOB W TPOOJIEM; HEYMEHHE JIeNIaTh BBIBOJBI OOOOIIAIOIIETO XapakTepa U
JaBaTh OIICHKY 3HAYCHUS OCBEMIAEMBIX pPACCMATPUBAEMBIX BOMPOCOB H T.IL.;
OTBETHJI TOJIBKO HAa OJWH BOIPOC HA 3aHATHU, MPU ITOM IMOBEPXHOCTHO, WIIH
HEJ0CTAaTOYHO MOJIHO OCBETHJI €r0 U HE JJaJl OTBETA Ha JOIMOJHUTEIBHBIN BOIIPOC.

«HEYJOBJIETBOPUTEILHO»: O0YUAIONINIICS MMEET 3HAUUTEIbHBIE MPOOEIHI B
3HaHMSIX  OCHOBHOTO  y4YeOHO-IPOTPAaMMHOTO  MaTepHaa, JOIyCKaeT
NPUHIMITHAIBHBIC OIMMOKH TMPU OTBETE HAa BOIPOCHI, HE OTBETHJI HU Ha OJIUH
BOMPOC Ha 3aHATHUU (OCHOBHOW W/WJIM JOTIOJIHUTENBHBIN); OTKA3aJICsl y4aCTBOBAThH
B pa0boTe 3aHATHS WM CEMUHApa/ypoKa.

OO0mue KpUTEPUN OLCHUBAHMS NPH OTBETE HA TECTOBbIE 3a]aHUA
«OTIMYHO»: HE MeHee 90% MpaBUIIbHBIX OTBETOB.

«xopoioy: He MeHee 80% MpaBUIIbLHBIX OTBETOB.
«YyJOBJIETBOPUTENBHO»: HE MeHee 70% MpaBUIBbHBIX OTBETOB.
«HEYJIOBIIETBOPUTEIBHO»: 69 1 MeHee % NpaBUIBHBIX OTBETOB.

O0mmue KpuTepuH OUEHHUBAHUS NMPHU BBICTABJEHUM UTOrOBOM OLEHKH
Ha dk3aMeHe/nu¢ ¢ epeHpoBaHHOM 3a4éTe:

«OTJIMYHO»: OOyYaloluics HWMEeT BCECTOPOHHUE, CHCTEeMaTHYEeCKHE M
rIIyOOKMEe 3HaHMS IO BompocaM OuseTra, CBOOOAHO BIaJieeT TEPMHUHOJIOTHEM,
NPOSIBIIIET TBOPYECKHE CIIOCOOHOCTH B TMpOIECCe HBJIOKEHUS Y4eOHOro
MaTepHalia; aHaIU3UpyeT (PakThl, SBICHUS W MPOLIECCHI, MPOSBISIET CIIOCOOHOCTH
7enath 0000IIaronMe BEIBOIbI, OOHAPYKUBAECT CBOE BHUJICHHUE PEIICHUS POoOieM;
YBEPEHHO BJIJICE€T MOHITUINHBIM aIlapaToM.

«XOPOIIO»: OOYyYArOMIMIICS MMEET TOJHBIE 3HaHWS 1O BOIpocaM OujeTa,
yMeeT TMpPaBWIbHO OIEHUWBATh 3TH BOMNPOCHI, Jajl OTBETHl HAa OCHOBHBIE U
JOTIOJIHUTENIBHBIE BONPOCHI, HO HE HCUYEPIIBIBAIOLIETO XapakTepa; BIAJEeT
MOHSITUMHBIM aIlapaToM.

«YJOBJIETBOPUTENBHO»: OOYyYarOUIMICA WMEET 3HAHMUS MO0 HECKOJIbKUM
BOIpocaM Owmiera B 00beMe, AOCTaTOYHOM JUId MpeAcTosled padoThl 1O
npodeccun, B JOCTATOYHOW Mepe BJaJeeT TEPMUHOJIOTHEH; MPOSBUI HETTyOOKHe
3HAHMS; HEYMEHHUE JieJIaTh BBIBOJBI 0000INAIONIET0 XapakTepa W JaBaTh OLICHKY
3HAYEHUS OCBEILIAEMbIX PACCMATPUBAEMBIX BOIIPOCOB U T.II.

«HEYJIOBJICTBOPUTEIHHO»: O00YUaIOIMIUNACS UMEET 3HAUMUTEIbHBIE TIPOOEIBI B
3HAHMSIX OCHOBHOTO y4e0HO-TIPOTPAMMHOTO Marepuarna, JOIyCKaeT
MPUHIIUIHATBHBIC OMMOKM TP OTBETE HAa BOMPOCHI, HE OTBETWUJI HH Ha OJWH
BOIPOC OmiieTa, OTKa3aJics OTBEUATh HA BOMPOCHI IO OWIIETY.
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