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PaGouast mporpamMma pazpaboTaHa B COOTBETCTBHH C TPEOOBAHUSIMU:

- ®enepaabHOr0 TOCYAAPCTBEHHOTO0 00Pa30BaTEILHOTO CTaHIAPTa CPEAHEr0 00IIero oopa3oBaHus,
YTBEP)KJIEHHOTO MprkazoM MunoOpHayku Poccun ot 17 mas 2012 Ne 413 (3apeructpupoBaHHOTO
MunuctepctBoM toctunin Poccuiickoit @enepanuu 7 utons 2012, peructpanronnsiii Ne 24480);

- denepanbHOro0 TOCYIAPCTBEHHOIO 00pa30BaTENBbHOIO CTaHAApTa CpeIHEero npodeccruoHalbHOTO
oOpazoBanus 1o cnenuagbHocTH 15.02.12 MoHTax, TEXHHYECKOE OOCIYKMBAaHHUE U PEMOHT
MPOMBIIIIEHHOTO 000pyZoBaHus (IO OTpacisiM) CpeaHero mnpohecCHOHATBLHOrO 00pa30BaHMUs,
yrBepxkaeHHoro [lpukazom MunoOpuayku Poccum ot 09 nexabps 2016 Ne 1580
(3apeructpupoBaHHOTO0 MuHHCTEpCTBOM IOCTHUIMK Poccuiickoit ®enepanum 22 nexkadbps 2016,
peructpannoHHbIi Ne 44904);

C Y4EeTOM:

- QepnepanbHON 00pa30BaTEIBLHOM MPOTrPaMMbI CpeAHEro o01iero oOpa3oBaHUs, YTBEPXKICHHOM
[Ipukazom MunuctepctBa npocseuienuss P® or 23.11.2022 Ne 1014 (3apeructpupoBaHHOTO
MunucrepctBoM toctunimu Poccuiickoit ®eneparuu 22 aexadbps 2022, peructparmoHHBIA No
71763);

- npuMepHOW palouell mporpamMmbl 001Ie00pa3oBaTeNbHON AUCHUIUIMHBL  «bHogorus» st
npoecCHOHANTBHBIX 00pa30BaTEeNbHBIX OpPTaHHW3AIMi, YTBEpKICHHOW Ha 3acemanuu CoBera IO
OLICHKE COJIEp>KaHUsl W KauecTBa MPHUMEPHBIX pabouuMx MporpaMMm o00I11e00pa3oBaTEILHOTO U
COIMATILHO-TYMaHUTAPHOTO IIHKJIOB CPEIHEro MpodecCHoHaIbHOro o0pa3oBaHus, mporokosx Ne 14
ot 30.11.2022.

Pabouas nporpaMma paccMoTpena
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA30OBATEJBbHON JUCIHUATIJIAHBI
O/.13 BUOJIOI'us

1.1.MecTo TMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMmbl

Huctunmuaa OJ[.13. buonorus Bxomutr B obmieoOpazoBarenbHbiii mukn [ITICC3 kak
o0s3aTenpHas AUCHUIIIMHA yueOHas NUCHUIUIMHA.

O6meo6pazoBatenpHas auctuumaa OJ[.13 buonorus sBisieTcst 00s3aTeNbHONM YacThiO
o01eoOpazoBaTesbHOTO IMKIIa oOpa3oBareabHO mporpammel CITIO B cootBercTBUM ¢ PI'OC 1o
cnenranbHocTd  15.02.12 MoHTaX, TEeXHHYECKOe OOCIY)KHBaHHE U PEMOHT IMPOMBIIUICHHOTO
00opyoBaHus (110 OTpaCsiM)

1.2.l1eab U MiIaHUPYeMble Pe3yabTAThl OCBOCHHUS TUCHUILINHBI:
1.2.1.11ean 0011€00pa3oBaTeIbHOIN U CHUTITTHHBI

Conepxxanue mnporpammbsl  obmeoOpasoBarenbHoi  mucuumuiiael - OJ1.13.  Buonorus
HAIpaBJICHO HA JIOCTHKECHUE CIEAYIOIINX LIETICH:
® ponyyeHue (yHIAMEHTAJIbHbIX 3HaHUM o Ouonormyeckux cucremax (Kierka,
Opranusm, [omymsiuus, Bun, Dkocuctema); ncTopun pa3BUTUS COBPEMEHHBIX IPEICTaBIECHUN
0 JKUBOW NPHUPOJIE, BBIAAIOIUXCA OTKPHITUAX B OMOJIOTMYECKOM HayKe; poiau OMOJIOrMYecKOn
HaykKd B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpA; METOJaX
HAY4YHOT'O [TO3HAHHUS;
® OBJIAJCHHE YMEHHUSAMM JIOTUYECKH MBICIUTh, OOOCHOBBIBATH MECTO U pOJib
OMOJOTrMYECKUX 3HAHMW B NPAKTUYECKOM MAEATEIbHOCTU JIOJEH, pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH; ONpeNeNsiTh >KUBble OOBEKThl B MPHUPOJE; NPOBOJUTH HAOMIOJCHHUS 3a
HPKOCHCTEMaMU C IIeJIbI0 WX OIWCAaHUS M BBIBIEHUS ECTECTBEHHBIX W aAHTPONOTEHHBIX
U3MEHEHUI; HaXOUTh U aHAJIU3UPOBATh HH()OPMAIUIO O KHUBBIX 00bEKTaX;

® DpasBUTHE IIO3HABATEIIBHBIX HMHTEPECOB, MHTEIUICKTYaJIbHBIX M  TBOPYECKUX
crocoOHOCTe o0yJaromuxcs B Mpolecce N3yd4eHUs: OMOJOTMUYECKUX SIBIICHHM; BBIJAOIINXCS
JOCTHKEHUN OHOJIOTMHM, BOHIENIIMX B OOIIEYENIOBEYECKYIO KYJIbTYPY; CIOXHBIX U
IIPOTUBOPEYUBBIX IIyT€H pa3BUTUSA COBPEMEHHBIX HAy4YHBIX B3IVIAJ0B, WAECH, TEOPHUH,
KOHUENIM, runore3 (0 CyIIHOCTH U NPOUCXOKICHUM >KU3HM, YEIOBEKa) B X0j€ pabdoThHI ¢
Pa3IMYHBIMU UICTOUHUKAMH HH(POPMALIUY;

® BOCNUTaHHE YOEXKJIEHHOCTM B HEOOXOAMMOCTH TIO3HAHUS JKUBOM MPHUPOJIH,
HE00XO0/IMMOCTH PAllMOHAIBHOTO MPHPOIONIOJIB30BaHMs, OEPEKHOT0 OTHOLIEHHUS K IPUPOIHBIM
pecypcaM M OKpyXarolel cpese, COOCTBEHHOMY 3/10pOBbIO; YBAKEHHSI K MHEHHUIO ONIOHEHTA
pu 00CYXJICHHUH OMOJIOTHYECKHUX MPOOIIEM;

®  JCINOJIb30BaHHE NMPHUOOPETEHHBIX OMOJIOTHYECKUX 3HAHUN U YMEHHH B MOBCEIHEBHOU
KHU3HHU JJISL OILICHKM TOCIIEACTBUI CBOEH NMpPOQecCHOHATBHON NesTeNbHOCTH (U AeSTETbHOCTH
JIpPYTUX JIOJIeH) 10 OTHOIICHHWIO K OKPYXKAIOIIeW cpeae, 3M0pOBBIO JPYruxX JIOJEH W
COOCTBEHHOMY 3/10pOBBIO; O0OOCHOBaHME U COOJIOACHHE Mep NPO(PUIAKTHKH 3a00JIeBaHHIA,
OKa3aHHE€ NEepBOW MOMOIIM MpHU TpaBMax, cOOJIOJIEHNE MPaBUJ MOBENEHUS B MPHUPOAE U HA
POM3BOJICTBE.

1.2.2. Tlmanupyembie pe3y/ibTaThl OCBOCHHMS 001e00PA30BATEJbHON JMCHUILIMHBI B
coorBercTBUU ¢ PI'OC CIIO un Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue nucUUIUIMHA uMeeT npu popmupoBanuu u pa3sutuu OK u [1K.

Ko u HanmeHoBaHMe [Tnanupyemble pe3ynbTaThl OCBOCHHS TUCIUTUIHHBI
hopMHupyeMbIX OO6mme JucuunnuHapHsie
KOMIIETCHIIUHI

OK 01. Beibupats croco6s1 | B 4acTH TPYZIOBOTO | - CHOPMHUPOBATH 3HAHUS O MECTE U

4



peIICHMS 3a1a4
po¢eCCHOHATBHON
JEeSTETbHOCTH
INPUMCHUTCIIBHO K

Pa3IMYHBIM KOHTCKCTaM

BOCITUTAHMUS:

- TOTOBHOCTH K TpPYAY,
OCO3HaHUE [IEHHOCTH
MacTepCTBa, TPYI0JI00He;

- TOTOBHOCTh K AaKTHBHOH
JEATEIbHOCTH
TEXHOJIOTHYECKOM u
COLIMaILHOM
HaIpaBJIEHHOCTH,
CIIOCOOHOCTh
WHUILIMAPOBATb,
IJIAaHUPOBATh u
CaMOCTOSITEIIbHO
BBIIIOJIHATH
NEeSATEIbHOCTD;
- HMHTEpPEC K Pa3IUYHBIM
chepam
po¢eCCUOHATBHOM
NEATEITbHOCTH,

Osnanenue
YHUBEPCATbHBIMH
y4eOHBIMU
MMO3HABATEIbHBIMH
JICUCTBUSIMMU:

a) 0a3oBble JIOTHYeCKHeE
JleliCTBUA:

- CaMOCTOSTEIIHLHO
(hopmynupoBaTh u
aKTyaJTU3UPOBATH
npoOieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHABJIMBATh
CYILIECTBEHHBIN [IpU3HAK
WU OCHOBaHUS JUTS
CpaBHEHHUs, KJIacCUPUKAIUU
H 0000IIIEHHS; -
OTIPENIETIATh 1en
NEeATETBbHOCTH, 3a/1aBaTh
mapaMeTpsl ¥ KPUTEPUH UX
JIOCTHOKCHHS;

- BBISIBIIATH
3aKOHOMEPHOCTH u
MIPOTHUBOPEUHS B
paccMaTpUBaeMBbIX
SIBJICHHSIX,

- BHOCHTh KOPPEKTHUBHI B
JEATEIbHOCTh,  OICHUBATH
COOTBETCTBHE PE3yJbTAaTOB
IEIsIM, OIEHUBATh PHCKHU
TOCJICICTBUI
JEATEIbHOCTH;

-pa3BHUBaTh KpEaTUBHOE
MBIIIVICHUE TIPH  PEIICHUH

TaKyIO

poiu  OWONOTHH B
€CTECTBCHHBIX HAYK, B
dhopMUpOBaHUH COBPEMECHHOM
€CTECTBEHHOHAYYHOMI KapTHUHBI
MUpa, B TO3HAHUM  3aKOHOB
MPUPOJIBI ¥ PEIICHUH KHU3HEHHO
BaYKHBIX COLIMAJILHO-
ATHUYECKHX, SKOHOMHUYECKHX,
HKOJIOTMUYECKUX npobiieM
YeJI0OBEYECTBA, a TaKkKe B
pelieHun BOIIPOCOB
parroHaIbHOTO
MPUPOIONOIB30BAHUS; B
(hopMUPOBaHUH IIEHHOCTHOTO
OTHOUICHHUSI K IPUPOJE, OOIIECTRY,
YeIIOBEKY; O BKJIAQJIE POCCHUHCKUX
U 3apyOeKHBIX YUEHBIX
OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(GyHKIIMOHATBLHOU IPaMOTHOCTH

CUCTEMC

YesioBeKa TUTSt pelIeHus
YKU3HEHHBIX TIPO0IIeM,

- YMETh BJIAIETh CHUCTEMOM
OMOJIOTMYECKHUX 3HAHUH,
KOTOpast BKJIIOYAET:
OCHOBOTOJIAraloIue
OMOJIOTUYECKHE  TEPMHHBI u

MOHATUS (KU3Hb, KJIETKA, TKaHb,
Opras, OpraHu3M, BUJI, TTOMYJISIIHS,
IKOcHcTeMa, OmoIeHo3, ouocdepa

MeTa0O0JIn3M, TOMEOCTas3,
KJIETOYHBIN HUMMYHUTCT,
OnocuHTE3 OenKa, OHOTOJUMEpHI,
JUCKPETHOCTD, caMoperyJranus,
CaMOBOCITPOM3BE/ICHHUE,
HACJICJICTBEHHOCTh M3MECHUYHMBOCTD,
HHEPro3aBUCUMOCTh,  POCT H
pa3BuUTHE);

OMOJIOTHYECKHE TEOPHH:

xieroyHas teopus T. IlIBanHa,
M.IIneiiaeHa, p. Bupxosa;
KJIOHAJbHO-CEJIEKTUBHOTO

ummyHutera Il Opnux, W.N.
MeuHHnKOBa, XpOMOCOMHAS TEOPHUS
HACJIEICTBEHHOCTH

T.Moprana, 3aKOH 3apOJIbIIIEBOTO
cxoncra K. bapa, sBomronnonHas
TEOpHUs 4. HapBuHa,
CUHTETHYECKasl TEOPHS BOJIOLNH,
TEOpUs aHTPOIIOreHe3a 4.
JapBuHa; Teopuss OHOreoleHos3a
B.H. CyxkauéBa; yueHus
H.M.BaBunoBa - o IlenTpax
MHOT000pa3usi ¥ TNPOUCXOKICHHS




YKU3HEHHBIX TIPOOIIEM
0)0a3oBbIe
HccIenoBaTe/IbCKIe
JNedCTBHS:

- BJIQJICTh HaBbIKaMHU
y4eOHO-HCCIIeI0BATEIbCKOM
Y MIPOCKTHOM JCSITEIbHOCTH,
HaBBIKaMU paspereHus
pooIeMm;- BBISIBJISIT

IPUYIHMHHO-CIICACTBCHHEBIC

CBA3HM MW AKTYAJIU3HUPOBATH
3a1avy, BbIABHUI'aTh
THIIOTE3Y €C pelicHuA,
HaxXOJUuTb aprymMecHTbl OJIA

JI0Ka3aTeNbCTBA CBOMX
YTBEPKICHUH, 3a/1aBaTh
nmapaMeTpbl W  KPUTEPUH
pelICHUSI;

- aHAJIU3UPOBATH
MOJIy4YEeHHBIC B xoze
peleHus 3a71a41
pe3yiabTaThl,  KPUTUYECKHU
OIIEHUBATh 170'¢
JIOCTOBEPHOCTb,

MIPOrHO3MPOBATh U3MEHEHHUE
B HOBBIX YCJIOBHSIX;

- YMETh MEPCHOCUTH 3HAHUS
B MMO3HABATEIIbHYIO u
MPaKTUYECKYIO o0rnactu
KU3HEICSITCIIbHOCTH;

- yMETh HMHTETPHPOBATH
3HAHUS u3 pa3HbBIX
MpeAMETHBIX 00JIacTeH;

- BBIJIBUTaTh HOBBIC HJICH,
mpeyiarath OpUTHHAIBHBIE
MOJXO/bI U PEIICHUS;

- CIIOCOOHOCTH 1704
HCIIOJIb30BaHUS B
MMO3HABaTEeILHOMI Hu
COLMAJIbHOM IPAKTUKE

- TOTOBHOCTh K
CaMOpPa3BUTHIO,
CaMOCTOSTEILHOCTH i
CaMOOIPEEIEHUIO;
-OBJIaJICHUE HaBBEIKAMH
y4eOHo-
HCCIIeA0BAaTEIbCKOM,

MPOEKTHOM M COLMAIBHOU
JIeATeILHOCTH,

OsJ1agenue
YHHUBEPCAJIbHBIMHA
KOMMYHHKATHBHBIMU

KyJIbTYpHBIX  pactenuii, A.H.
CeBepioBa - 0 OyTsIX U
HamnpaBJ€HUAX HBoaonuu, B.A.

BepHajckoro - o 6uocdepe;
3aKOHBI (€IUHOOOpa3usi MOTOMKOB

MepBOTo MOKOJICHUS,
paciuerieHus MPU3HAKOB,
HE3aBUCHUMOTI0 HaCJIEeI0BAHUS
MPU3HAKOB I"'Mennens,
CLETIJIEHHOTO HaCJIeI0BAHUS
MPU3HAKOB u HapyIIeHUs
cueryienuss reHoB T. Moprana;
TOMOJIOTUYECKUX pAIloB B
HACJICICTBEHHOM  M3MEHYMBOCTH
H.1. BaBunoBa, TI'€HETHYSCKOI'O
paBHoBecuss  Jx. Xapau @ wu
B.Baiin6epra; 3apoapIieBoro
CXOJ/ICTBa K.bapa,
OMOreHETHYECKOTO

3akoHa J. I'ekkens, @. Mrosiepa);
NPUHIUIBL  (YUCTOTBI  TaMeT,
KOMIUIEMEHTAPHOCTH);  TpaBuUja
(muaumyma  FO.JIuGuxa,

HKOJIOTMYECKON MHUpaMUAbl YKCe,
Ouomaccel M SHEPruM); TUIOTE3bI
(koamepBatHoit A.M. OmnapuHa,
NEPBUYHOTO OynboHa k.
Xonzeiina, mukpocgep C. Dokca,
puboszuma T. Yek);

- chopMupoBaTh
pacKpbIBaTh
OCHOBOIIOJIATAIOIUX
OMOJIOTMYECKUX TEOPUM U THIIOTE3:
KIJIETOYHOH, XPOMOCOMHOMH,
MYTallHOHHOM, JBOJTIOITMOHHOH,
IIPOUCXOXKACHHUS KHU3HU U
YeJ0BeKa; BIIAJIEHUE CHUCTEMOM
3HaHUI 00 OCHOBHBIX METO/ax
HAy4YHOTO MO3HaHUS,
UCTIOJb3yeMbIX B OHMOJIOTHYECKUX
HCCJIEIOBAHUIX JKHUBBIX OOBEKTOB

YMEHHUS
coJiepKaHne

u 9KOCHUCTEM (omucanme,
HU3MEpPEHHE, MIPOBE/ICHHE
HaOoIeHui ), crocobamu
BBISIBIICHUS u OIICHKH
AQHTPOTIOTEHHBIX ~ M3MEHEHUl B
MIPUPO/IE;

- chopMupoBaTh YMEHUS
pacKpbIBaTh  OCHOBOIIOJIATAIOIITNE
OHMOIOTHYecKHe 3aKOHBI u

3akoHomepHocT (I'. Mennens, T.
Moprana, H.M. Basunona, D.
I'exkens, ®. Mrwoumnepa, K. bapa),




AeHCTBUAMMU:

0) coBMecTHasi
AeSITeIbHOCTh:
-[IOHUMATh u
HCII0JIb30BaTh
MPEUMYILECTBA KOMAHIHOU
u WHJUBH1yaJIbHOU
paboThl;- MPUHUMATHL TN
COBMECTHOM JESTEIBHOCTH,
OpraHU30BbIBATH u
KOOPJAMHUPOBATh JEHCTBUSA
o ee JOCTHKEHHUIO!
COCTAaBJISITh 1aH
JNEUCTBUM,  paclpelneaTh
poJii ¢ Y4YEeTOM MHEHHU
YYaCTHHUKOB o0cyx1aTh
pe3yabTaThl COBMECTHOM
paboThl;-  KOOPAMHUPOBATH
U BBIIONHATH paboTy B
YCIIOBUSIX peanbHOro,
BUPTYaJIBHOTO u
KOMOWHHPOBAHHOTO
B3aUMOJCICTBUS;

- OCYIIECTBIATH
MMO3UTUBHOE
CTpaTeTUyYecKoe IOBEICHUE
B Pa3IMYHBIX CHUTYyalHsX,
MPOSIBIATH TBOPYECTBO H
BOOOpaXkeHue, OBITH
WHULIMATUBHBIM
OBJiagenue
YHHMBEPCAJIbHBIMH
PeryJsiTHBHbIMHU
AeCTBUAMU:

r) TNpUHATHE
JPYTUX JIOIeH:

- TPUHUMATh MOTHBBI U
apryMeHThl JpPYTUxX el
NPy aHAIM3€ PE3YJIbTaTOB
JeSATEeIbHOCTH;

- TIPU3HABATh CBOE TPABO U
MpaBo JApPYyrux JoJed Ha
OIMOKH;

- pa3BHUBAaTh CHOCOOHOCTH
MMOHUMATh MHUpP C TO3UIIUU
JPYroro 4eaoBeKa;

ced0l W

B o0JiacTu
IKOJIOTHYECKOT0
BOCIIMTAHUS:

- c(hOopMUPOBAHHOCTH
3KOJIOTUYECKOW  KYJIBTYPBHI,
MMOHNMAaHHe BIIMSTHUS

TPaHMIBI MX NPUMEHHUMOCTH K
JKUBBIM CHCTEMAaM;

- YMETh BBIJCISATH CYIIECCTBCHHBIC
NPU3HAKUA: CTPOCHHUS  BUPYCOB,
KJICTOK IIPOKAPUOT U 3YKAPHUOT;
OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OpPTraHU3MOB,
BUJIOB, OMOT€O0IIEHO30B, YKOCUCTEM
u 6uocdepsl; CTPOCHHSI OPTAaHOB H

CHUCTEM OPraHoB pacTeHui,
KUBOTHBIX, YEJIOBEKAa; IPOLIECCOB
KU3HCACATCIIBHOCTH,

MPOTEKAIOIIUX B  OpraHu3Max

pacTeHHUd, )KUBOTHBIX U YEJIOBEKA;
OMOJIOTMYECKHUX MIPOLIECCOB:
obmena BemiecTB (MeTabOIU3M),
uHpoOpMallUd H  TPEBpAIICHUS
SHEPIuu, OpoxeHusl,
aBTOTPO(HOrO0 U TETEpOTPO(HHOIO
TUTIOB THTaHUS, (OTOCHHTE3a U
XEeMOCHHTE3a, MHUTO03a, Meilo3a,
raMeToreHesa, aMOpHoreHesa,
MOCTAMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXKCHHUS, WHIUBHUIYAILHOTO
pa3BUTHUA opranusma
(oHTOTCHE3A), B3aUMOJICCTBHS
FE€HOB, TETEepO3Hca;  JICUCTBUI
HCKYCCTBEHHOT'O otOopa,
CTaOWIM3UPYIONIETO, JABUKYIIETO
U Pa3phIBAIOIIETO €CTECTBEHHOTO
oTOOpa;  aJIONAaTPUYECKOTO U
CUMMATPUYECKOTO
BH1000pa30BaHMS; BIINASTHUS
JOBIKYIIUX CHUJ  DBOJIOIUU Ha
reHO(OH T MOMYJISIUY,
MPUCTIOCOOJICHHOCTH OPraHU3MOB
K cpelne OOuTaHMs, YepelOBAHUS
HaIpaBlIeHUH IBOJIIOLINH;
KpyroBOpOTa BEIIECTB W IOTOKA
SHEPTUH B IKOCHUCTEMAX;

- MPUOOPECTH ONBIT MPHUMECHCHUS

OCHOBHBIX  METOJIOB  HAY4YHOTO
IIO3HAaHUA, HCIIOJIB3YEMBIX B
OMOJIOTHH: HaOII0ICHUS u
O CaHUusA JKHUBBIX CHUCTEM,
IPOIECCOB u SIBJICHUN;
opraHusanuvu u IMPOBEACHUA
OMOJIOTHYECKOT0  JKCIICPUMEHTA,
BBIABHKCHUSA TUIIOTE3, BBIIBIIITH
3aBUCHMOCTH MEXIY
HCCIICYEMBIMHA BCJIIMYMHaAMU,
OGLHCHHTL IMOJIY4YCHHBIC
pesynbTaTel U (HOPMYJIUPOBATH




OK  04. D¢ dexTuBHO
B3aUMOJCUCTBOBAThL u
paboTaTh B KOJUICKTHUBE U
KOMaH/1e

COLIMAIBHO-9KOHOMUYECKUX
MPOIIECCOB HA COCTOSIHHE
MPUPOAHON M COUHMATBHOU
cpenpl, OCO3HaHUE
rJ100aIBbHOTO Xapaxkrepa
IKOJIOTHUECKUX TPOOIIEM;

- IIJIAHUPOBaHUE u
OCYIIIECTBJICHUE JACHCTBUN B
OKpYy’Kallleh cpeae  Ha
OCHOBE  3HAHUI  LeJen
YCTOWUYHBOIO pa3BUTHUSA
YEJI0BEUECTBA; aKTUBHOE
HENpUATUE JIEHCTBHIA,
MIPUHOCSIINX Bpea
OKpY>Karolleu cpere;

- YMEHHE MPOTHO3UPOBATH
HeOJIaronpusiTHbIC
9KOJIOTUYECKUE
MOCJIE/ICTBHS
MpeANPUHIMACMBIX
JNEUCTBUM, MpeJoTBpaIlaTh
UX;
-pacipeHue
NEeSATeTbHOCTH
3KOJIOTUYECKOHN
HaIpaBJIEHHOCTH;
- OBJAJICHUE
yueOHo-
HCCIIEI0BATEIbCKOM,
MPOEKTHOM M COLMAIBHOU
NeSTeTbHOCTH;

OIIBITa

HaBbBIKaMH

BBIBOJBI  C  HCIIOJBH30BAaHUEM
Hay4HbIX IIOHATUH, TEOpUU U
3aKOHOB;

- c(hopMHUPOBATH YMCHUS
BBIJICIISITh CYyIIIECTBEHHBIC
MIPU3HAKU BHPYCOB, KJIETOK
MIPOKApPHUOT u AYKapHoT;
OJTHOKJICTOYHBIX u
MHOTOKJIETOYHBIX OpraHU3MOB,
BUJIOB, OMOreoIEHO30B 51
IKOCHCTEM; 0COOEHHOCTH
MpoIecCOB OOMEHA BEIIECTB U
MIPEBpAICHUS] PHEPTUU B KIIETKE,

(OTOCHHTE3a, IUIACTUYECKOTO U
SHEPTeTUYECKOTO obmeHa,
XEMOCHHTE3a, MHTO3a, Meiio3a,
OIUIOJIOTBOPCHHUSI,  Pa3BUTUA H
Pa3MHOXKEHHUSI, WHIUBHIYaJIbHOTO
pa3BUTHSA opraHuszma
(oHTOTCHE3A), 00pHOBI 3a
CyIIECTBOBAaHUE,  ECTECTBEHHOI'O
otbopa, BU1000pa30BaHuUs,
MPUCIIOCOOJICHHOCTH OpPraHU3MOB
K cpeae oOWTaHUSA, BIMSHUS
KOMITOHCHTOB IKOCHUCTEM,
AHTPOIIOTCHHBIX ~ M3MCHCHUH B
JKOCHCTEMAaX CBOCM MECTHOCTH,
KpyroBOpoTa BEIIIECTB u
MIpeBpaIcHUE SHEPTUU B
ounocdepe;

- chopMHupOBaTH yMEHUS

MPUMEHATh TOJyYEHHBIC 3HAHUS
1T OOBSICHEHHS OMOJIOTHYECKHUX
MpPOLIECCOB W SIBIEHHAM, IS
MPUHSTHS TIPAKTHYECKUX PEIICHHIA
B IOBCCIHCBHOM JKHU3HU C IICIBIO
obecreueHus 0€e301acHOCTH
CBOEr0 3JI0POBbSI M 3JI0POBBS
OKPYKarOIIHNX ozeH,
coOmoieHnst  30poBOro  o0Opasa
KU3HY, HOPM IPaMOTHOTO
MMOBEICHUS B OKPY KaIoIIeH
MIPUPOJHON  cpefe; TMOHHMAaHHUE
HEOOXOJAMMOCTH  HUCIIOJIb30BaHUS
NOCTHKEHUN COBPEMEHHOM
OMOJIOIUM UM OMOTEXHOJIOTHHM I
paroHaIBHOTO

MIPUPOIOTIOIB30BAHHS; yMEHHUE
HCIIOJIb30BaTh COOTBETCTBYIOIIHE
apryMEHTHI, OMOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUTS
JI0Ka3aTelIbCTBA poJjcTBa
OpraHU3MOB pa3HBIX




CHCTEMATHYECKUX TPy,

B3aUMOCBSI3H OPTraHU3MOB U CPEIbI

o0OuTaHuS; €IUHCTBA

YEJIIOBCUYCCKUX pac;

HEO0OXOIMMOCTH 3JJ0pOBOTO 00pasa

JKU3HU, COXPAHEHUS pa3HOOOpasus

BHUJIOB M JKOCUCTEM, KaK YCIIOBHUS

COCYIIECTBOBAHUS  MPHUPOABI U

YeJI0BEYECTBA;

- copMHpOBaTH yYMEHHUS peliaTh
OHOJIOrHYeCcKue 3a/1a4H,
COCTaBIIATh TE€HOTHUIINYECKHUE
CXEMBI CKpEIIMBAHMS I Pa3HBIX
TUIIOB HACJICJAOBAHHUS IPHU3HAKOB
y OPraHu3MOB, COCTaBJISATh CXEMBbI
IEPeHOCa BEIIECTB M JHEPTUU B
9KOocHCTeMax (Lenmd  IUTaHUs,
MIHIIEBBIE CeTH), BBISIBIISITD
IPUYUHHO-CJICICTBEHHBIC  CBS3H
MEXTY HCCIICTyEeMBIMU
OMOJIOrHYECKUMU 00BEKTaMH,
mpoleccaM M SIBJICHHUSIMU,
JIeNIaTh BBIBOJBI M IIPOTHO3BI Ha

OCHOBAHHUHU MOJTY4EeHHBIX
pE3yNIbTaToB;

- c(hopMHUPOBATH YMCHHUS

KPUTUYECKH OLICHUBATh

nH(pOpMaLIHIO OMOJIOrMYECKOro

COJIepXKaHMUA, BKJTIOYAIOLIYIO

TNICEB/IOHAYYHBIC 3HaHUS u3

pa3IMYHBIX UCTOYHUKOB (CpeaCTBa
MaccoBOi HMH(pOpMaIUHU, Hay4dHO-

MOMYJISIPHBIE MaTepuabl);
HHTEPIPETUPOBATH OTUYECKHUE
aCIEeKThI COBPEMEHHBIX
HCCIICTOBaHUM B OHOJIOTHH,
MEJIUIINHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh J100aTbHBIC
AKOJIOTUYECKHE POOJIEMBI

COBPEMEHHOCTH, (OPMHUPOBATH MO
OTHOILIEHHIO K HUM COOCTBEHHYIO
MO3UIMI0, YMEHHE  OIIEHHMBATh
ATHUYECKHE ACTIEKThl COBPEMEHHBIX

HUCCIIEIOBAHNI B oOiactu
OHUOTEXHOJIOTHH M TE€HETHYECKUX
TEXHOJIOTHI (KJIOHUpOBaHUE,

HCKYCCTBCHHOC OIINIIOJOTBOPCHUC,
HaIpaBJICHHOC HU3MCHCHHEC I'€HOMA

u CO3JIaHUE TPaHCTEHHBIX
OpraHu3MOB);

- c(hopMHUpPOBATH YMEHUS
cOo31aBarh COOCTBEHHEBIE

IIMCHbMCHHBIC u YCTHBIC




CO00IIEHUS Ha OCHOBE
Ouonorudeckoi wHGOpMAIUU U3
HECKOJIbKUX HUCTOYHUKOB,
IrPaMOTHO WCII0JIb30BATh
MOHSATUHHBIN anmapat OUOJIOTHH;

- yMeTh BBIIBUTATh THIIOTE3HI,

MIPOBEPSITH ux
AKCIIEPUMEHTAIbHBIMU

cpenctBamu, (GopMmynupys Uelb
UCCIJIEIOBAHMUSI, aHaJIU3UPOBATH

MOJTyYCHHBIC PE3YNIbTaThl U JeNaTh
BEIBO/IBI,

MPUHUMATh y4acTHE B HAy4HO-
HCCIIeIOBATENbCKOW paboTe 1o
ouosorum, DKOJIOTHH u
MEIUIMHEe, TPOBOJMMON Ha 0Oa3ze
IIKOJIBHBIX HAYYHBIX OOIIECTB W
myOJIUYHO

NPECTABIIATh MOJTY4YCHHBIC
pe3ynbTaThl  Ha  YYCHHYCCKHX
KOH(EPEHIMSIX PA3HOTO YPOBHS

OK 07. CopnelicTBOBaTh
COXPaHEHMIO OKPYKarolIeH
cpensl,
pecypcocOepexeHuto,
MPUMEHSTH 3HaHUS 00
M3MEHEHHUHU KJIMMaTa,
MPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

B o6sacTn
JIKOJIOTHYECKOr0
BOCIIUTAHUSA:

- c(hopMHUPOBAHHOCTh
JKOJIOTHUYECKON KYJIBTYPHI,
IMOHUMAHHUE BIIUSHUS
COLIMAJIbHO-?KOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE
MPUPOAHON M COLMAITBHOMN
Cpelpl, OCO3HAHUE
rJ100aIbHOTO XapakTepa
9KOJIOTUYECKUX MPOoOIIieM;

- IJITAHUPOBAHUE U
OCYIIIECTBJICHHUE JEUCTBHUH B
OKpY>Karolllen cpesie Ha
OCHOBE 3HaHUA Leei
YCTOMYHMBOTO Pa3BUTHUSA
4eJI0BEYECTBA; aKTUBHOE
HENpUATHE IEHUCTBUH,
MPUHOCALINX BpPE]
OKpY>Karolleu cpere;

- YMEHHE NIPOTHO3UPOBATH
HeOJIaronpusiTHbIE
9KOJIOTMUECKHE
MOCIIEACTBUS
npeANpPUHUMAEMbIX
JNEUCTBHN, MPEAOTBPALLATh
UX;

-pacHMpeHue OmbITa
JESATENBHOCTH
JKOJIOTUYECKON
HaIpaBJIEHHOCTH;

- BJIQJIETh CUCTEMOM 3HaHUN 00
OCHOBHBIX METOJIaX Hay4YHOTO
MO3HAHUS, HCTIOJIB3YEMBIX B
OMOJIOTMYECKHUX MCCIEAOBAHUIX
JKUBBIX 00BEKTOB M IKOCHUCTEM
(omucanue, U3MepeHue,
MPOBEICHUE HAOIIOICHU );
croco0amH BBISIBIIEHUS U OLIEHKU
AHTPOIOTEHHBIX U3MEHEHUH B
PUPOJIE;

- YMETh BBISBIISATH OTIUYUTEITHHBIC
MPU3HAKU KHUBBIX CHCTEM, B TOM
quciie TpudoB, pacTeHU,
JKUBOTHBIX U YEIIOBEKA;
MPUCTIOCOOTIEHHOCTh BUIOB K
cpeze oOuTaHus, abUOTUYECKUX U
OMOTHYECKMX KOMITOHEHTOB
DKOCHUCTEM, B3aHUMOCBSI3EH
OpraHW3MOB B COOOIIECTBAX,
AHTPOTIOTEHHBIX U3MEHEHHI B
J9KOCHCTEMAaX CBOEH MECTHOCTH,

- YMETh BBIJEIATh CYIIECTBECHHbIE
NIPU3HAKA YMETH BBIICTISATH
CYIIECTBEHHbIE PU3HAKU
(MeTabonu3Mm), HHPOpMAIIHN U
NpeBpalleHus SHEPTHH,
OposkeHus1, aBTOTpO(HOro 1
reTepoTpoGHOro TUIIOB MUTAHUS,
(dboTOCUHTE3a U XEMOCHHTE3a,
MHTO3a, Mel03a, raMeToreHesa,
aMOpHOreHesa,
0CTAMOPHOHAIBHOTO PAa3BUTHS,
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- OBJIaJICHUEC HaBBIKaMU

Pa3MHOXKCHUA, UHANBUAYAJIbHOI'O

yueOHO- pa3BUTHS OpraHU3Ma
HCCIEI0BATEILCKOM, (oHTOTCHE3a), B3aUMOICHCTBHS
MPOEKTHON U COLMAIbHOM TEHOB, FETEPO3UCA; ICHUCTBHI
JeSTCIIbHOCTH;
[IK 3.4. Opranu3oBbIBaTh - OBJIQJICHUE HABBIKAMU - BIIQJICTh CUCTEMOU 3HaHUN 00
BBITIIOJTHEHHE y4eOHo- OCHOBHBIX METO/IaX HAYYHOTO
MPOU3BOICTBEHHBIX HCCIICIOBATEIIbCKOM, MO3HAHUS,
3aJaHMH IO JYNHECHHBIM MPOCKTHOM M COLUATILHOMN - copMupoBaTH yMEHUS
MEePCOHAJIOM C JeSATCIIbHOCTH; C03/1aBaTh COOCTBEHHBIC

COOJIFOIEHHEM HOPM
OXpaHbI TPYyJia U
OEpEeXKIIMBOTO
MIPOU3BOICTBA.

MUCbMEHHBIC U YCTHBIE
COOOIICHUSI HA OCHOBE
nH(pOpPMAaLIUU U3 HECKOJIBKUX
HMCTOYHHKOB

- chopMHPOBAHHOCTH
MIPEACTABJICHUIN O MeCcTe OMOJIOTHI
B COBPEMEHHOW HAyYHOU KapTUHE
MUpa, B MPO(HeCCHOHATTEHON
JIeSITEIIbHOCTH;

MMOHUMaHHKE POJIU OMOJIOTUH B
dbopMUpOBaHUU KPYro30pa U
(YHKIMOHATIBLHON TPaMOTHOCTH
YeNoBeKa JJIsl PeleHus
MPaKTUYECKHX 3a/1a4y, B TOM YUCIIE
npodeccnoHanbHOMI
HaIPaBJICHHOCTH
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2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHON JUCHUIIAHBI

2.1. O6bem 0011€00pa30BATENBLHOI TUCHUIIJIMHBI M BBl Y4e0HOI padoThI

Bun yueOHoi padboThI

O0BeM yacoB

JabopaTopHbBIC PAOOTHI

O06bem 00pa3oBaTeILHON TPOrPAMMBI JTUCITATIIUHBI 78
B TOMYHCIIC:
TEOPETUUECKHE 3aHATH 48
MPAKTUYECKHUE U JIA0OPATOPHBIC 3aHATHUS 30
[TpodeccnonabHO OPHEHTHPOBAHHOE COJIEPIKAHUE 26
B TOM YHCJIE:
TEOPETUYECKUE 3aHATHS 8
MIPaKTUYECKHUE 3aHATHS 16
2

[TpomesxyTounas arrecranus B popme qudQepeHnrpoBaHHOTO 3a4eTa
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HanmenoBanmne pasaciioB U TEM

Coneprxanue yueOHOro MaTepuaiia (OCHOBHOE U MPodeccHoHaIbHO-
OpPUEHTUPOBAHHOE), TAOOPATOPHBIE U MPAKTUYECKUE 3aHATHUS

O0beM
4acoB

dopmupyembie
o0rmrue u
npodeccuoHanbHbIe
KOMITETCHIIUH

2

4

1 cemectp

Pazgea 1. KileTka — cTpYKTYPHO-(PYHKIMOHAJIbHASI €IMHUIIA )KUBOT O

18 ()

Tema 1.1. BuoJiorusi kKak Hayka

Conep:xanue yueOHOro MaTepuaJia:

buonorus xak Hayka. CBsi3b OMOJIOTUH C IPYTMMU HayKaMu: OMOXUMUSI,
onodusuka, OnoHuka, renoreorpadus u ap. Posb u Mecto 6uosoruu B
(OpMUPOBAHUN COBPEMEHHOM Hay4YHOH KapTUHbBI MUpa. 3HAUEHUE
Ouosornyeckux 3HaHui. Victopus 6uonorun. 3HaueHue HUTOIOTUN TS
pa3BUTHsI OMOJIOTHU ¥ MO3HAHUS TPUPOABI. METO bl IIUTOIOTHH
MHUKPOCKOIHUS, XpoMaTorpagusi, 31eKTpodopes, METOL MEUEHBIX aTOMOB,
g depeHnmaIbHoe HeHTPUYTrUpoBaHNe, KYIbTYpa KIETOK

OK 02

Tema 1.2. Oomas
XapaKTepPUCTUKA )KU3HHU

Coaep:xanue yue0HOro MaTepuaJia

Pasznoobpaszue 6uocucrem. Opranusanus OMOJIOTUISCKUX CUCTEM. Y POBHU
OpraHu3aly OMOCUCTEM: MOJIEKYJISIPHO-T€HETUUECKUH, OpraHOU/IHO-
KJIETOYHBIA, OPTAaHU3MEHHBIN, TONYJIALMOHHO-BUI0BOM, 3KOCUCTEMHBII
(OuoreoneHoTHuecKkuil), buochepusiit. Hayku, nzyyarommue Onosorunyeckue
00BEKTHI Ha pa3HbIX YPOBHSIX OpraHU3aliy ku3HU. OO11as XapakTepucTuka
JKU3HH, CBOMCTBA J)KUBBIX cucTeM. [Iporecchl, mporcxoasiuye B OnocucTeMax

OK 02

Tema 1.3. Buojornuecku
BasKHbIEe XUMHYECKHE
CoeIMHEeHUs

Conep:xaHue y4eOHOro MaTepuaJia:

XUMHYECKU COCTaB KJIeTKU. Heopranmyeckue BemecTBa KIETKH,

ux Ouonorudeckas posib. OpraHu4ecKre BEeIecTBa KIETKH.
buonoruueckue nonmumepsl. benku. CTpykTypa 1 pyHKIMH

0enmkoBOil MOIeKybl. DEePMEHTHI, TPUHIIUIT UX IEHCTBUSI.

VYrneBoawl. buonornyeckue QyHKIUU yrieBoI0B.

Jlunmuer. OGmuit totan crpoenus. ['uapoduibHO-THAPOGOOHBIE CBONCTBA.
Knaccudukanms mununos. buonorndeckue Gpyakmuu aunuaoB. ATO.
Crpoenue monekynbl AT®. buonornueckue ¢pynkiuun ATD

OK 01
OK 02
OK 04

Tema 1.4. CTpyKTypHO-
(pYHKIMOHAJIBHAS OPraHU3aLMs
KJIETOK

Conep:xkaHue y4eOHOT0 MaTepuaJa:

Knerounas teopus (T. llIBann, M. Ulneitnen, P. Bupxos). OcHoBHBIE
TTOJIOKEHUS

OK 01
OK 02
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COBPEMEHHOM KJIETOUYHON TEOpUU. THUIIBI KIIETOK: DyKapuOTHYECKas U
npokapuotrnyeckasi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TpUOHOIT). CTpOCHHE MPOKAPUOTUIECKOM
kJeTki. OCOOEHHOCTH CTPOEHUS reTepoTpodHON U aBTOTPO(HOIMA
POKAapUOTHYECKHX KJIeTOK. CTpoeHHe I1a3MaTu4eckoil MeMOpaHsbl.
TpaHcopT BEIIecTB yepes3 MIa3MaTudecKyro MeMOpaHy: aCCUBHBIN 1
AKTUBHBIN. DHIOIMTO3: MUHOIUTO3, (haronuTo3. DKk301uTo3. O00I09Ka UITH
KJeTouHasi creHka. CTpyKTypa U QyHKIIUH KICTOYHOH CTEHKH

pacTeHuii, rpuboB

Huronnasma. [{lurozons. Lurtockener. OqnomeMOpaHHbIe OpPTraHOUAbI
KJIETKH: 3H01Ia3Marnueckas cethb (II1C), anmapat ['onbaku, TM30COMBI,
MEPOKCHCOMBI, BAKYOJIM PACTHTENBHBIX KIeTOK. CTpoeHue u QyHKINN
OJTHOMEMOpaHHBIX OpraHou 0B KiIeTKU. Kietounslii cok. Typrop.
[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU: MUTOXOHJIPUH, ITACTU/IbI:
XJIOPOIIIACTHI, XPOMOTIIACTHI, JIEUKOIUIACTHI, MX CTPOSHHE U (PYHKIIUH.
SlnepHsbli anmapaT KJIETKH, CTPOCHHE U (PYHKITUH.
HememOpaHHble OpraHou/ibl KIETKH: pUOOCOMBI, MUKPOTPYOOUKH,
KJIETOYHBIN LeHTp. Opranou/ibl IBUKEHUS:
pecHUYKH U KryTUKu. CTpoeHue U pyHKINN HeMeMOpaHHBIX OPraHOMI0B
KIIETKU

OK 04

Tema 1.5. CTpykTypHO-
(pYyHKIMOHAJIbHAS OPTraHU3ALMS
KJIETOK (PYHKUIMOHAJIbHbIE
(axTOpBI HAC/IEACTBEHHOCTH

Conep:xaHue y4eOHOro MaTepuaJia:

Crpoenue XxpoMocoM. XpOMOCOMHBIH HaOOP KJIETOK, TOMOJIOTMYHbIE U
HEroMOJIOTMYHBIE XPOMOCOMBI, TaIlJIOWAHBIN U AUIIOUAHBIN HAbOoD.
Hyxneunnossie kucnotsl. JJHK n PHK. Ctpoenne HykJI€eHHOBBIX KHACIIOT.
Hyxneoruasl. KommiemenTapHblie a3otuctsele ocHOBaHus. [IpaBuio
Yapragga. Crpykrypa JJHK — nBoitnas cnupans. MecToHaxoXIeHHE U
o6uonornyeckue pynkuuu JHK. JIHK-s3kcneptu3za. Buast PHK. ®ynakiym
PHK B knerke

OK 01
OK 02

Tema 1.6. IIpoueccsl MATPUYHOTO

Conep:xxaHue y4eOHOT0 MaTepHAaJa:
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CHHTE3a

Matpuunslii cunte3 IHK — pemnmukanus. [punnunet pennmkanuu JJHK.
Mexanusm permukanuu JJHK. Penapauus JJHK (nopemnexatuBnas,
nocrperuiekaTuBHasi). Peakunn matpuyHoro cuntesa. [Ipunnun
KOMIUIEMEHTAPHOCTH B peakuusax marpudHoro cunresa. JJHK u ressr.
I'eneTndeckuii Ko, €ro cBOMCTBA. TpaHCKpUIILMSA — MATPUYHBIN CUHTE3
PHK. Tpancnsmus u e€ stansl. YcnoBus 6nocunresa 6enka. CtpoeHue 1-
PHK u xonupoBanue aMHHOKUCIOT. Pons pubocoM B OnocunTe3e Oenka

2 OK 01
OK 02

Tema 1.7. Hexs1eTounsblie (popmbl
KU3HU

Conep:xanue yueOHOIro MaTepHaJia:

Bupycel — HekiteTouHble POPMBI KU3HU U 00IUraTHBIC apa3uTsl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaron. JKu3HeHHBIH
uukn  JIHK-comepxammx  BUPYCOB, PHK-conepxammux  BHUPYCOB,
Oaktepuodaros. BUY, remarut uenopeka.

bakrepun. Obmas xapakrepuctuka. [lonstue mramm. Bupycs! u 6akrepuu:
CXOJ/ICTBA U pa3anyus

) OK 02
OK 04

Tema 1.8. O0MeH BellecTB U
npeBpalieHne YHEPIruu B KJIeTKe

Conep:xaHue y4eOHOro MaTepuaJa:

OK 02

AccuMUISINA ¥ TUCCUMMIISIIUS — IBE CTOPOHBI MeTabomu3ma. Tumbl
oOMeHa BEIIEeCTB: aBTOTPOHBIN U reTepoTpOodHBII, a9pOoOHBINA 1
aHadpoOHBIN. DHepreTuyeckoe obecneveHue kieTku: npespamienune ATO B
oOMeHHbIX nporeccax. DepMeHTaTUBHBIN XapakTep peakLuil KIeTOYHOTrO
MeTabonuzma

[IepBuYHBIM CUHTE3 OPraHUYECKUX BEILIECTB B KieTke. [imactuueckuit
obmeH. DoTocuHTE3. XeMOCUHTE3. AHA3POOHBII SHEpreTHYecKUii OOMEH.
AHa’poOHbIe OpraHu3Mbl. bpoxkenue, aBTOTpoHBIN U reTepoTpOodHBIIA
THUT MUTaHUA. AHAPOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH. DTaIlbl SHEPTeTHIECKOro 0OMeHa.

I'muxonus. bronornueckoe oKuclIeHNE, WM KIETOYHOE AbIXaHHE

Tema 1.9. ZKusHeHHBIH UK

Conep:xxaHue y4eOHOT0 MaTepHAaJa:
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KJeTKH. Muto3. Meiio3

Knerounslii muki, ero nepuoasl u perymsauus. [lepuoast maTEpdassl MX
ocobenHocTH. [JuddhepeHnmanus KISTKA U apecT KICTOYHOTO IHKJIA.
Jenenue knetku — MuTo3. CTaiuu MUTO3a U IPOUCXOSIINE ITPOLIECCHI.
Kapuokunes n nuroknses. buosornueckoe 3HaueHre MuTo3a. Menos —
penykimoHHoe neneHue kiaetku. Craauu Meiio3za. Meiio3 — ocHOBa
II0JIOBOTO pa3MHOKeHHUs1. [loBeieHne XpoMoCcoM B MeEN03e.
Kpoccunrosep. bruonornueckuii cmpici Meitosa. I dexrsr meiiosa.
Melio3 B )KU3HEHHOM LIMKJIE OPraHU3MOB

OK 02
OK 04

Pa3znea 2. Ctpoenue u GpyHKIIUM OPraHU3Ma

28 (6/4)

Tema 2.1. CTpoeHue opraHusma

Coneprxanue y4e0HOro MaTepHuasia/mpodeccHoHATBLHO-
OPHEHTHPOBAHHOE COJEPKAHNUE:

6 (412)

Oonoxnemounsvie opeanuzmul. Kononuanvuvle opeanusmoi.
Mmnozoknemounvle opeanusmsl. B3aumocesnse uacmei MHO20KIEMOUHO20
opeanuzma. Pyukyus. Opeansl u cucmemvl Op2anos. Annapamuol opeanos.
L'omeocmas opeanusma u e2o noodepaicanue 8 npoyecce
HCUZHEOeSIMENLHOCIU.

Tranu, opeansvl u cucmemvl Op2aHO8 paAcmMeHUU U HCUBOMHBIX
paccmampusaiomcs 0030pHO Ha npuMepe YeloseKd

4

IIpakTnyeckoro 3ansarus Nel

Teopus knoHanbHO-ceneKTUBHOrO nMMyHuTeta I1. Opnuxa, .M.
MeunukoBa. UHdekronHbie 3a001eBanus 1 anuieMusi. Baxkueiie
SMUAEMHUH B UCTOPUH YeIOBeUYeCTBa. BakinHaius kak npoduiakTuka
MH(DEKIIMOHHBIX 3a00JICBaHHIA.

[IpencraBneHne yCTHBIX COOOIIEHUM ¢ MTPE3EHTAIMEH, TOATOTOBICHHBIX IO
IEPEYHIO UCTOYHUKOB, PEKOMEHIOBAHHBIX MPENO1aBaTEIEM

OK 02
OK 04
I1IK 2.3

Tema 2.2. @opMbI pa3MHOKEHHUSA
OpPraHu3MoB

Copepxanue y4eOHOro MaTepHuana/mpogeccCHoOHATbHO-
OPHEHTHPOBAHHOE COePIKAHME:

2 21)

Dopmbl pazmuodicenus opeanuzmos. becnonoe u nonosoe pazmuodicenue.
Buowi becnonozo pazmnoxcenusn: npocmoe oenerue Haogoe, NOUKOBAHUE,
PA3SMHOMCEHIUe CHOPAMU, 8e2emamugHoe pazmMHodiceHue, (ppazmenmayus,
K1oHuposanue. Ilonosoe pazmuodicerue.

Dopmbl pazMHOIICEHUS OP2AHUZMOB U3VHACMCS HA NpUMepe OP2aAHUIMA

OK 02
I1K 2.3
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yejloeexka

Tema 2.3. OHTOreHe3 JKUBOTHBIX
M YeJI0BeKa

Conep:kanue y4eOHOT0 MaTepuaJia:

I'ameTorenes y »uBoTHBIX. CriepmaroreHes u oorenes. CTpoeHHe MOJI0BbIX
kieToK. OmIoq0TBOpeHe U SMOPHUOHATIBHOE Pa3BUTHE KUBOTHBIX.
[TapreHorenes. OmOpuorenes (Ha npuMepe JaHueTHuka). Ctaauu
sMOpHOTeHe3a

Tema 2.4. OHTOreHe3 pacTeHui

Conep:xanue yueOHOro MaTepuaJia:

['ameto¢ut u cnopodut. PazmMHOKeHHE U pa3BUTHE BOJOPOCIIEH.
PasMHOkeHHME U pa3BUTHE CIOPOBBIX pacTeHUN. Pa3MHOKEHNE U pa3BUTHE
ceMeHHbIX pacteHuid. Poct. [leproasl oHTOreHe3a pacTeHu

OK 02
OK 04

Tema 2.5. OcHOBHBIC IOHATHSA
reHeTHKHU

Conep:xanue yueOHOro MaTepuaJia:

I'eneTrka Kak Hayka O HaCJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB.
OcCHOBHBIE T€HETUUECKHE MOHATHS U CUMBOJIBL. ['eH. ['eHotumn. denotur.
AnuienbHbIe TeHbI. AJBTEPHATUBHBIEC IPU3HAKA. JIOMMHAHTHBIN U
pelLecCuBHbIN Npu3Haku. ['oMo3urora u rerepo3urora. Yucras JuHUS.
I'uOpuapl. OCHOBHBIC METO/IBI T€HETHKU:

rHOPUA0TOTHUECKUA, ITUTOJIOTHYECKHE, MOJIEKYISIPHO-TEHETHYECKHE

OK 02

Tema 2.6. 3akoHOMepHOCTH
HacJIeJOBAHUS

Conep:xanue y4eGHOoro MaTepHaa/mpogecCHOHATBHO-
OPHMEHTHPOBAHHOE COJePKAHUE:

3 (-/2)

3akoHOMEPHOCTU 00pa3oBaHus rameT. 3akoHbl ['. Mennerns:
Mounorubpuanoe ckpemuBanue. [IpaBuino JoMuHEpOBaHUS. 3aKOH
eAMHOo00pa3us NepBOro NOKOJEHUS. 3aKOH pacIIeneHUs PU3HAKOB.
HuTtonornyeckue 0CHOBBI MOHOTMOPUAHOTO CKpemrBanus. ['umnoresa
YHCTOTHI FraMeT. AHaJIM3UpYIollee ckpermuBanue. JluruopuHoe
CKpelllMBaHKe. 3aKOH HE3aBUCHUMOTI0 HACJIE0BaHUs TPU3HAKOB.
[TonurndpuaHOEe HacIeA0BaHNE U €r0 3aKOHOMEPHOCTH

IIpakTyeckoro 3ansitusi Ne2

Pewenue 3a0au Ha onpedenenue eposMHOCMU 603HUKHOBEHUSL
HACNe0CMEEHHbIX NPUZHAKO8 NPU MOHO-, OU-, NOIUSUOPUOHOM U
AHATUBUPYIOUEM CKPEWUBAHUU, COCMABILEHUE 2EHOMUNUYECKUX CXEM
CKpeWUusanus

OK 02
OK 04
I1K 2.3
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I'enemuueckue 3a0ayu Ha onpedeneHue 6epOSIMHOCIU HACIeOCNBEHHBIX
NPU3HAKO8 NPU MOHO-, OU-, NOAUSUOPUOHOM U AHATUSUPYIOUEM
CKpewusanuu y 4eio8exka

Tema 2.7. BzanMojaeilicTBue reHoB

Conep:kanue y4eOHOT0 MaTepHuaJia:

I'enoTnn Kak LenocTHas cucreMa. MHOKECTBEHHOE JIEHCTBUE I'EHOB.
[neitorponusi. MHOKECTBEHHBIN ajienn3M. B3auMoieicTBrEe alieIbHbIX
reHoB. KonomunupoBanue. BzauMoaencrBue HealsieabHbIX T€HOB.
Komnnemenrapaocts. Onucras. [lonumepust

OK 01
OK 02

2 ceMecTp

Tema 2.8. Cuenjiennoe
HacJIe/IoBaHHE MPHU3HAKOB

Conep:xanue yueOHOro Marepuasa:

3 (-12)

3akonsb! T. Moprana. CueruieHHOe HacjeloBaHHEe T€HOB, HapyLLICHHUE
creniaeHus. XpoMOCOMHas TeOpUs HACIEICTBEHHOCTHU. | eHeTndyeckoe
KapTUpOBaHUE XpoMocoM. Mcronb30Banue KpoccuHroBepa ais
COCTaBJICHUS] TEHETHYECKUX KapT XPOMOCOM

IpakTnyeckoe 3ansiTue Ne 3

Pewenue 3a0au na onpedeﬂeHue 6EPOAMHOCMU 603HUKHOBEHUA
HACNeOCMBEHHbIX NpU3HaKoe npu CyenjieHHom HCZCJleaOSClHHH, cocmasijieHue
CEHOMUNUHUECKUX CXEeM CKPEeWUBAHUA

T'enemuyueckue 3a0auu Ha 0}’Zp€()€]l€HLl€ 6EPOAMHOCMU 603HUKHOBEHUA
HACAeOCMBEeHHbIX NpUu3HaKkoe npu CYenjieHHom Hacneo008anuu y ueioeeka

OK 01
OK 02
I1K2.3

Tema 2.9. I'eneTnka nmoJia

Conep:xkaHue yuedOHOT0 MaTepuaJa:

XPpOMOCOMHBIN MEXaHU3M OIIPeNEIeHNUs 1o1a. AyTOCOMBI U TIOJIOBBIE
XpPOMOCOMBI. [ OMOramMeTHBIN 1 reTeporaMeTHbIN 1oJ. ['enernyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanue npu3HakoB, CLHEIVIEHHBIX C
I0JIOM

IIpakTnyeckoe 3ansaTue Ne 4

Pemenne 3aaa4 Ha OonpeaACIICHUE BEPOATHOCTH BO3SHUKHOBCHUSA
HACJICACTBCHHBIX MPHU3HAKOB, CHCIIJICHHBIX C ITIOJIOM, COCTaBJICHUC
TCHOTUIIMYICCKHUX CXCM CKPCIIUMBAHUA

Tema 2.10. I'eHeTHKA YeT0BeKa

Conep:xkaHue y4eOHOT0 MaTepuaJa:

OK 01
OK 02
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Kapuortun yenoseka. MeTo bl M3yueHUsI TEHETUKH YETIOBEKA:
reHeaIOrHYeCKHi, OJIM3HELIOBBIM, IIMTOT€HETHUCCKUI, OMOX UIMUYECKHIA,
MONyJIALIMOHHO-CTaTUCTHUecKui. HacnencTBeHHbie 3a00€BaHUs
4enoBeKa. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HU uenoBeka. bonesnu ¢
HaCJEeACTBEHHOM NpPeIpacnoyioKEeHHOCThIO. 3HAY€HUE METUIIMHCKOM
TCHETHUKH B MPEAOTBPAIICHUH U JICUCHUH TCHETHYECKUX 3a00JIeBaHMIA
YyeoBeKa

IIpakTnyeckoe 3ansitue Ne 5

Pemenne 3aaa4 Ha onpeaciIi€eHUE BEPOATHOCTH BOSHUKHOBCHUA
HACJICACTBCHHBIX IIPHU3HAKOB, UCIIOJIb3Ysl METOJAbI TCHCTUKH YCJIOBCKA,
COCTABJICHUC I'CHOTUIIMYCCKUX CXCM CKPCIIMBAHUA. HpeHCTaBHeHI/Ie
YCTHBIX COO6I.I.ICHPII>1 C HPGSCHTaHHeﬁ O HaCJICACTBCHHBIX 3a00JIeBaHUIX
YCJIIOBCKaA

Tema 2.11. 3aKk0HOMEpPHOCTH
H3MEHYNBOCTH

Conep:xxanue yueOHOro MaTepuaJia:

BsanmoneiicTBre reHOTHIIA M cpeibl TpU (OPMUPOBAHUN (HEHOTHIIA.

N3menunBoCTh Ipu3HakoB. KauecTBEHHBIE U KOJIMYECTBEHHBIE

IIpU3HAKU. BHUIbI N'3MEHYMBOCTH: HACIIEICTBEHHASA U

HEHaCJIeICTBEHHAasl. 3aKOH TOMOJIOTHYECKHX PSIIOB B HACJIEACTBEHHON

n3menuuBocty (H.W. BaBunos).

MonudukanonHas, win GeHOTUIINYeCKasi K3MEHYUBOCTh. Poiib cpesbl B

MoAM(GUKAITMOHHOW U3MEHYNBOCTH. HopMa peakiiuu rnmpu3HaKa.

BaprannoHHBIN psa ¥ BapUallMOHHAs KpUBasi. XapaKTepUCTUKA

MOJIU(UKATMIOHHONH U3MEHUYMBOCTH

HacnencTBenHas, uiu reHOTUNIMYECKas M3MEHYUBOCTh. KomOuHaTuBHAS
U3MEHYUBOCTD.

MYTaI_[I/IOHHaH W3MEHYMBOCTh. Bubl MYTaHHﬁI TCHHBIC, XPOMOCOMHEIC,
T'CHOMHBIC. HpI/I‘{I/IHBI BO3HHMKHOBCHUA MYTaL[I/Iﬁ

IIpakTnyeckoe 3ansaTue Ne 6

Pemenue 3amau Ha onpeeneHre TUIA MyTaIlUK MIPY TIepeaayde
HAaCJEeACTBEHHBIX MPU3HAKOB, COCTABIIEHUE FT€HOTUITUYECKUX CXEM
CKpEITUBaHUS

OK 01
OK 02
OK 04

Tema 2.12. Cejekuus

Conep:xaHue y4eOHOro MaTepuaJia:
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OpraHu3MoOB

Cenexius kKak Hayka. MeTopl CeNeKIIMOHHON padoThl. ['eTepo3uc u ero
npuurHbl. ckyccTBEHHBINH OTOOP: MAacCOBBIN M MHIMBUIyaJbHBIH. JTaIlbl
KoMOuHaoHHoHU cenekiun. Copr, mopoa, mTaMMm

ANropUTMBI pelIeHre 3a1a4 Ha ONpeAeICHIE BO3MOKHOIO BOSHUKHOBEHHUS
HACJIEACTBEHHBIX IIPU3HAKOB 110 CEJIEKIUHU, COCTABJIEHUE FEHOTUIIMYECKUX
CXEM CKpEIIVBaHUs

OK 01
OK 02

Paznen 3. Teopus 3Bo/1I0uMH

9 (1)

Tema 3.1. UcTopus
IBOJIIOLIHOHHOI0 Y4YEeHH

Conep:kanue y4eOHOT0 MaTepHuaJia:

IlepBble 5BOIOLMOHHBIE KOHLIENUH. ['pasyanucTuyeckas

sBosmormonHas konuenuus JK.b. Jlamapka. JIBuxKy1ie cuiibl

sBommonun. Kpeaunonusm u tpancopmusm. Cucrematuka K. Jlunnes

U e€ 3HaueHue U1 GOpMUPOBAHUS UJEH IBOJIOLUH

[Ipennocelaku BOSHUKHOBEHMS JapBUHU3MA. DBOJIOLNS BUAOB B IPUPOJIE.
bops6a 3a cymectBoBanue. EcrecTBenHbli 0T00p. [IuBepreHuus Npu3HakoB
U BU1000pazoBaHre. OCHOBHBIE MOJI0KEHUSI CHHTETUYECKON

teopuu 3Bostonuu (CTI). Ponb aBontonmonHoi Teopun B HOpMUPOBaAHUU
Hay4YHOU KapTHHBI MUpa

OK 02
OK 04

Tema 3.2. Mukpo3BoJIIOLMA

Conep:xaHue y4eOHOro MaTepuaJa:

MUuKpO3BOIIOLUSA U MAKPOIBOJIIOLNS KAK 3TaIlbl SBOJOIIMOHHOTO
nporecca. ['eHeTH4yeckre 0OCHOBBI 3BONIIOLIMU. MyTalun 1 KOMOMHAIUN
KaK JIEMEHTAPHBIN 3BOIOLMOHHBIA MaTepuai. [lomymsamnus kak
3JIeMEHTapHasi €IUHULA SBOITIOIUH.

JBuoxymiue cuisl (pakTopsl) 3BosOIMH. MyTallmOHHBIN MpoIecC U
KOMOWHATUBHAS U3BMEHUYMBOCTh. Murpanusi. V30sius momyssiui:
reorpaduyeckas (mpocTpaHCTBEHHAs ), OHoJIoruueckast (penpoayKTUBHAs).
EcrecTBennslii 0TO0p — Hampasistomuid Gaxtop sBoronuy. boproda 3a
CYLIECTBOBaHHME KaK MEXaHU3M JICHCTBHUS €CTECTBEHHOT0 0TOOpA B
nonyisiusax. Bun u ero kputepuu (mpusHaku). BungoobpasoBanue kak
pe3yNbTaT MUKPOIBOIIOINH

OK 02

Tema 3.3. MakposBonronust

Conep:xkaHue y4eOHOT0 MaTepuaJa:
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Makpossomntonusa. PopMbl 1 OCHOBHBIE HAIIPABJICHUS MaKPOIBOJIIOLUU
(A.H. Ceseprios). [Tyt qoctrkeHUs: OMOJIOTHYECKOTO MpOTpecca:
apomoph 03, uanoaaanTamus, oomas aereuepamnus. MeTo sl n3y4eHHs
MaKpO3BOIIOLKU. 3aKOH 3apoibiieBoro cxojcTsa (3akon K. bapa).
buorenernueckuii 3akon (3. I'ekkens, @. Mromiep). O0uue
3aKOHOMEPHOCTH (IIpaBUIIa) SBOTIOLUU

OK 02

Tema 3.4. BosHukHoBenue u
pa3BuTHE KU3HU Ha 3emJie

Conep:kanue y4eOHOT0 MaTepHuaJia:

I'nnote3sl n TEOPHUHU BOSHUKHOBCHUA XKM3HU HA 3emie: Kp€alluOHH3M,
CaMOIIPOU3BOJILHOE (CHOHTaHHOC) 3apOXKACHUEC, CTAHUOHAPHOEC COCTOSHUE,
IMaHCIICpMHuUs, 6uomod3. Hauao OpFaHHHCCKOﬁ sBoronuu. IlosiBaenue
IICPBLIX KJICTOK. 3BOJ'II-OI.[H$I MeTaboIu3Ma. 9BOJIIOI_[I/I$I ICPBBIX KJICTOK.

HpOKapI/IOTLI " DYKApUOTHI. HpOI/ICXO)KI[eHI/IC MHOT'OKJICTOYHBIX OPIraHU3MOB.

Bo3HUKHOBEHNE OCHOBHBIX HapCTB 3YKapUuoT. OCHOBHBIC YCPThI 9BOJIIOLIMHU
PAaCTUTCIIbHOI'O MHpaA. OCHOBHEBIE YCPThI 5BOJIIOIIMU ) KUBOTHOI'O MHpa

IIpakTuyeckoe 3ansaTue Ne 7

[IpeacraBnenure yCTHOTO COOOIIEHHUS U JICHTHI BPEMEHHU 110 OCHOBHBIM
9TalaM BO3HUKHOBCHUSA U PA3BUTHA )KUBOTHOT'O U paCTUTCILHOI'O MHUpa,
MOATOTOBJICHHBIX 11O MCPEYHIO HCTOYHUKOB, PCKOMCH/IOBAHHBIX
npernoaaBareaemM

OK 02
OK 04

Tema 3.5. Ilpoucxoxaenne

Coneprxanue y4eOHOro MaTepuaJia:
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YE€JI0BE€KA — AHTPOIMOTr¢HE3

AHTponosiorus — Hayka o yesnoBeke. CucreMaTH4ecKoe IOJI0KEHNE
yenoBeka. CXOJCTBO YeIoBeKa C KUBOTHBIMU. OTIMYHS YEIOBEKa OT
KHUBOTHBIX. [IpAMOX0KIeHNE M KOMIUIEKC CBSA3aHHBIX C HUM ITPU3HAKOB.
PasButHE rosloBHOrO MO3ra ¥ BTOpOM CUTHAJIBHOW CUCTEMBI.
CooTHouleHrne OMOTOTHYECKUX U COLMATBHBIX (DAaKTOPOB B
aHTPOIIOTEHE3e

OCHOBHBIE CTaJJH aHTPOIIOTeHe3a. [[pruonuTeKn — MpeaKy YenoBeKa 1
4eJI0BeK00O0pa3HbIX 00e3bsH. [IpoToanTpon — mpennecTBeHHUK
yesroBeka. ApXaHTpon — JpeBHemui yenosek. [laneoantpon — qpeBHUI
yenoBeK. HeoaHTpoIl — yesioBeK COBPEMEHHOT'O THIA. DBOIIOIUS
COBpPEMEHHOro 4yenoBeka. YenoBeueckue pacsl. OCHOBHbIE O0JIbIINE
pachl: eBporieoniHas (eBpa3uiickas), Herpo-aBCTPaIOu IHAS
(’xBaTOpHaNIbHAs ), MOHTOJIOMHAS (a3UaTCKO-aMepUKaHCKast). Bpems u
MECTO BOHUKHOBEHHUS YelIOBEUECKHNX pac. EAMHCTBO uenoBeyeckux pac

IIpakTHyeckoe 3anaTHEe Ne 8

Bpewmst u mytu paccenenus yenaoseka no riasete. [Ipucnoco0iaeHHOCT
YeJI0BeKa K Pa3sHbIM YCIOBUSAM cpelibl. Biusiaue reorpaduueckoii cpeapl Ha
MOp(OJIOTHIO U (PU3HOJIOTHIO YeIOBeKa.

3amuTa JIEHT BpEMEHU U MEHTAJIbHBIX KapT B (popMaTe yCTHOTO COOOIIEHUS,
MO/ATOTOBJIEHHBIX IO MEPEYHIO HCTOYHHUKOB, PEKOMEHIOBAaHHBIX
IIpenojaBaTesieM

OK 02
OK 04

Pazgea 4. Ikojorus

17 (-/10)

Tema 4.1. DKoJI0rHYecKue
(akTOpBI U Cpeabl KU3HU

Conep:xxaHue y4eOHOT0 MaTepHAaJa:

Cpenpl 00uTaHMUs OPraHU3MOB: BOAHAs, HA3€MHO-BO3ylIIHAs, TOYBEHHAA,
BHYTpHOpraHu3MeHHas. PU3NKo- XUMHUECKHE OCOOEHHOCTHU Cpejl
obutaHus opranu3mMoB. [IpucrnocoOneHnss OpraHu3MoB K XKHU3HH B Pa3HbIX
cpenax. [lonstue sxonornyeckoro pakropa. Knaccupukanus
sKkosorudeckux axkropos. [IpaBuno muaumyma FO. JInbuxa. 3akon
tonepanTHocTH B. Hlendopaa

OK 01
OK 07

Tema 4.2. Ilonmyasuus,
€00011IeCTBA, IKOCHCTEMBI

Conep:xkaHue y4eOHOT0 MaTepuaJa:

DKoJioruueckas XapPaKTCPUCTHKA BUAA U MTOIMYJIAIHUN. DKoJiornueckas

OK 01
OK 02
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HUIIIA BU/IA. DKOJIIOTHYECKUE XapaKTeprucTUKu nonyssinuu. CoobiiecTBa U
skocucteMbl. buonienos u ero crpykrypa (B.H. Cykaues). Csizu Mex1y
opranuzMamu B 6uoreHo3e. CTpyKTypHbIE KOMIOHEHTHI 3KOCUCTEMBI:
MIPOAYLIEHTBI, KOHCYMEHTBHI, peyLIeHTbl. KpyroBOpOT BEIIECTB U IIOTOK
9HEpruu B d3kocucreMe. Tpoduueckue ypoBHH.

AHTPOITOT€HHBIC IKOCUCTEMBI. ATPOIKOCUCTEMBI. OTINYHS arpOdIKOCUCTEM
0T OMOT€0LIEHO30B.

Ipaktuyeckoe 3ansTue Ne 9Tpoduyeckue nenu u cetu. OCHOBHBIE
IIOKAa3aTeIn KOCUCTEMBL. buomacca u npoayKuus. DKOJIOTHYECKUE
MUPaMUIBI YUCEI, OMOMACCHI M SHepruu. [IpaBuiio mupaMuIsl SHEPTUH.

Pemenne nmpakTMKO-OPUEHTUPOBAHHBIX PACYECTHBIX 3aJaHHUM 10 IEPEHOCY
BEILECTBA U PHEPIHU B IKOCUCTEMAX C COCTABJIEHHE TPODUUECKUX LieTel U
nupamul 6MOMacchl U SHEPTUU

OK 07

Tema 4.3. buocdepa -
rJ100aJbHas DKOJOrnUecKas
cHCTEMA

Conep:xanue yueOHOro Marepuasna/npogeccuoHaIbHO-
OpPHEHTHPOBAHHOE CO/IeP KaAHNe:

3(-12)

buocdepa — xxuBast o6onouka 3emnau. PazBuTue npencraBieHuii o
ounocdepe B Tpynax B.M. Bepraackoro. O6mactu 6uocdeps u €€ cocTas.
Xusoe BemecTBo Onocdepsl U ero GyHKIUN

3aKOHOMEPHOCTH cyliecTBoBaHUs 6nocheprl. OcobeHHocTH 6rochepsl Kak
mI00abHOM 9KocuCcTeMBl. JIMHAaMU4Yeckoe paBHOBecHE B Orocdepe.
PurmuunocTh siBeHMi B 6nochepe. KpyroBopoTs! BeliecTs u
OMOTEOXUMHYECKUE IUKIIBL. [ 100a1bHbIe IKOIOTHIECKHE TTPOOIEMBI
COBPEMEHHOCTH U MyTH UX PELICHUS

IIpakTuyeckoe 3ansitue Ne 10

Pewenue npaKmuKo-OpueHmupoearHHsblx pac4entiblx 3a0ay4 Ha onpedeﬂeHue
nflou;a()u Hacaxcoenutl 01 CHUNCEeHUS, KOHYyenmpayuu yejaeKuciozco 2casd 6
ammocqbepe C60€20 pecuorHa nposICcueanus

OK 01
OK 02
OK 07
I[IK 3.4

Tema 4.4. Bausinue
AHTPONOreHHBbIX (AKTOPOB HA

Copnepxanue y4eOHOro MaTepuana/npopeccuoHAIbHO-
OPHEHTHPOBAHHOE COIePIKAHME:

OK 01
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ouochepy

AHTpOTIOTeHHBIE BO3ICHCTBUS Ha Onocdepy. 3arps3HeHus KaK BU/T
AQHTPOIIOTEHHOT'O BO3ACUCTBHS (Xumuueckoe, ghusuieckoe, buonrozcuieckoe,
0mx00bl NPOU3800CcMBa U nompeobieHus). AHTPOTIOTEHHBIC BO3/ICHCTBUS Ha
atMocdepy. Bo3aelictBust Ha runpocdepy (3aepsazHeHus u ux uCMoYHUKU,
ucmoujenust 600).

BozneiictBust Ha nutocdepy (decpadayusi nouswvl, o3delicmeue HaA 20pHble
nopoda, Hedpa). AHTPOIIOTCHHBIE BO3JICHCTBHS HA OMOTUYECKUE COOOIIeCTBa

(reca u pacmumenvhole coobwecmsa, HcuBOMHBIL MUP)

IIpakTuyeckoe 3ansaTue Nell

Pewenue npakmuxo-opuenHmuposannvix pacuemHuvix 3a0aHuLl no
COXPAHEeHUIO NPUPOOHBIX PECYPCO8 C80€20 PE2UOHA NPOICUBAHUSL
IIpaxmuxo-opuenmupogannoe pacuemnoe 3adanue paciema
800onompedieHUs. HACeNeHHO020 NYHKmMA

OK 02
OK 04
OK 07
IIK 3.4

Tema 4.5. Bausinue couuajibHO-
IKOJIOTHYECKHUX (PAKTOPOB HA
310pPOBbE YeI0BeKa

Conep:kaHue y4eGHOT0 MaTepHuasia/mpogdhecCHOHAIBHO-
OpPHEHTHPOBAHHOE COJEPKAHME:

7 (214)

310poBbe U ero cocTaBisirone. akTopbl, MOJOKUTEIHLHO U OTPUIIATEIIHHO
BJIMAIOIHE HA OpraHrU3M YCJIIOBCKA. BpeI[HbIe IMPUBBIYKHA: ITOCICACTBUA U
npoduiakruka. [I[po0ieMa TeXHOTEHHBIX BO3JICHCTBUIN HA 3I0POBbE
YeJIOBEKa (JIEKTPOMArHUTHBIC MMOJIs, OBITOBAsI XUMUSI, U30BITOYHBIC IITYMBI,
paguanus  T.11.). AJanTanys OpraHu3Ma 4ejoBeka K pakropam
OKpYXKalolIel cpe/ibl. 3allUTHbIC MEXaHU3Mbl OPTaHU3Ma YEJIOBEKa.
310poBbe U pabOTOCTIOCOOHOCTD.

[MpuHIHMITEL GOPMUPOBAHUS 3T0POBHECOCPETAOIIETO TTOBEICHHUS.
®duznyeckas akTUBHOCTb U 3710poBbe. [ pynisl 310poBbsi. OCHOBBI
3aKanMBaHMs. BHOXHMHIUYECKHEe acTIeKThl pallMOHAIBHOTO TTUTaHKUSI.
[IpaBuia 6e30macHOro UCHOIb30BaHUS OBITOBBIX TPUOOPOB U
TEXHHYECKHX YCTPOICTB

IIpakTuyeckoe 3anaTue Nel2

Onpeodenenue cymouno2o payuona numaHus

IIpakTuyeckoe 3anaTue Nel3

Co3z0anue uHOUBUOYANLHOU NAMAMKU NO OP2AHU3AYUU PAYUOHATLHOLL

@uszuueckoti akmusHocmu

JlabopaTopnasi padora Ne 1

OK 01
OK 02
OK 07
I1K 2.3

24




Jlabopamopnas paboma « Ymcmeennas pabomocnocooHocms »
Ogradenue memooamu onpeoeieHust nokazamenel yMcmeeHHOU
pabomocnocobnocmu, 00vACHeHUe NOJYYEHHBIX Pe3YIbIMaAmos U
@opmynuposanue 6b160008 (NMUCbMEHHO) C UCNONb308AHUEM HAYUHBIX
NOHAMUL, MEoPUll U 3aKOHO8

H3yuenue mexanuzmoe adanmayuy OpeaHu3Ma 4ei108eKd K HU3KUM U
BbICOKUM MeMNepamypam u 00bACHEHUe NOTYYEHHBIX Pe3VIbmamos u
Gdopmynuposarue 86160008 (MUCLMEHHO) C UCNONB30BAHUEM HAYYHBIX
NOHAMUL, MEoPUll U 3aKOHO8

B kauecmee mpueeepoe crudicarowux pabomocnocoOHOCmb UCNOIb308AMb
VCIL08USL OCYUeCmaieHUs RPOhecCUOHANbHOU OesIMeIbHOCMU.: WYM,
memnepamypa, puzuueckas HazpyKa u m.o.

Pa3nena 5. buoJgorusi B :;Ku3HH

4(212)

Tema 5.1. BuorexHoJioruu B
JKM3HHU KAXKIOr0

Conep:xaHue y4eOHOro MaTepuaJa:

4 (212)

buomexnonozus xax nayka u npouzeoocmeo. OcHo6Hble HaNpasieHUs
cospemenHotl buomexnonozuu. Memoowr 6uomexronocuu. Ob6vexmoi
buomexuono2uu. IMuKa 6UOMEXHONOSULECKUX U 2eHeMUYECKUX
akcnepumenmos. Ilpasuna noucka u aHanu3a 6UOIKONOCULECKOU
uHgopmayuu U3 paziuyHbIX UCMOYHUKOG (HAYUHASL U Y4eOHO-

HAYYHAs IUmepamypa, cpeocmea Maccosol ungpopmayuu, cemo Unmeprnem u

opyeue)

2

IIpakTuyeckoe 3ansaTue Nel4

Keiicol na ananusz ungpopmayuu o nayunvix docmudicenusx 6 ooracmu
2EHeMUYEeCKUX MeXHON02U, KIeMOYHOU UHMICeHepUU, NUUeBbIX
ouomexnonozul. 3awuma Ketica: npeocmasienue pe3yibmamos peueHus
Kelicos (8blcmynieHue ¢ npeseHmayuetl)

OK 01
OK 02
OK 04
I1K 2.3

IIpomeskyTouHas arrecTaums nmo gucuunanue (1uddepeHunpoBanubiii 3a4eT)

Bcero

78

25




3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI OBIIIEOBPA3OBATEJIBHOM
JNCHUIIVIMHbI

3.1. MarepuajJibHO-TeXHHYeCKOe o0ecneyeHne peajn3anun padoyeii mporpaMmmbl

Peanu3zarus paboyeit mporpaMMbl JUCIUTIIMHEI OOecrieueHa HaTMIheM Y4eOHOH ayTuTOpUH
00111600pa30BaTEIIbHBIX TUCIUIUINH.

ObopynoBanue:

- y4eOHO-HarIsAHbIe MOCOOMS (TOPTPETHI BBINAIOIMIUXCA OWOJIOTOB, KOMIUICKTHI TaOJI.:
Hurtonorus, ['eneruka, Cenekuusi, DBONIOIUOHHOE y4yeHUe, ['uruena, CTpoeHue Tella 4eslOBEKa,
XUMHs KJIeTKH, bellku 1 HyKJICHHOBBIE KUCIIOTHI);

- JIUIAKTUYECKUE MaTepuanbl (3alaHusi JUIsl KOHTPOJBHBIX paloT, JUIsl pa3HBIX BHUIOB
OIICHOYHBIX CPENICTB, Aud3adera u ap.);

- TEXHUYECKUE CpeICTBAa OOydeHHs (IIEPCOHAIbHBIM KOMIIBIOTED; MYJIBTUMEIUIHBIN
MPOEKTOP; UHTEPAKTUBHAS I0CKA, BBIXOJI B JIOKAJIBHYIO CETh);

- TporpaMMHoOe oOecIieYeHHue: JIMIIEH3MOHHOE IPOTpaMMHOE OOecredeHne OOIIero u
cnennanpHoro Hasuadenus Microsoft Windows, Microsoft Office Professional Plus, Zoom
(OecrutatHast Bepcusi) — cBoOoiHO-pacnpocTpansiemoe [10.

3.2. UudopmannonHoe obecrieueHne peajau3anuu padodeil mporpaMmsl
Jlnst peanuzanuu nporpamMmbl 00111e00pa3oBaTeIbHOM AUCIHUIUIMHBI OMOIMOTEYHBIN (HOH/
UMEEeT MeYaTHbIe, JIEKTPOHHBIE 00pa30BaTeNIbHbIE U HHPOPMAIIHOHHBIE PECYPCHI.
3.2.1. OcHOBHbIE HCTOYHUKH
buonorus. 10 kmacc : yueOHHK Juisi 00Opa3oBaTeIbHBIX OpraHu3anuil : 6a3oBslii yposenb / J[. K.
benses, I'. M. v, JI. H. Ky3uenosa [u ap.| ; pen.: . K. bensie, I'. M. dpiMmun. - 7-¢
uznanue. - Mocksa : [Ipocsemenue, 2020. - 224 c. - TekcT : HENOCPEACTBEHHBIH.
buonorus. 11 kmacc : yueOHUK 1t 00pa3oBaTeNbHBIX OpraHu3anuii : 6a3oBeid ypoeHs / JI. K.
bensies, I1. M. bopoaun, I'. M. Hpimmmn [u ap.] ; pen.: . K. benses, I'. M. Jpimiun. - 7-¢
nznanue. - Mocksa : [Ipocsemenue, 2020. - 223 c. - Tekcer : HEMOCPEAICTBEHHBIH.
3.1.2 JlonmoaHuTeIbHbIE HCTOYHUKH
Teitnop . buonorusa: B 3 1. T.1/A.Teitnmop, H.I'pun, ¥Y.Crayt: non. pen. P.Comnepa; nep. 3 ro
anrn. M3a. — 14-e uzn. — M.: Jlaboparopus 3Hanuii, 2022 — 454 c.
[TaBnosa E.W. Dkonorus: yaeOHUK U MPAKTUKYM JJIs CPEIHEr0 MPpOo(dhecCHoHaTIbHOTO 00pa30BaHUs
/E..ITaBnoBa, B.K.HoBukos. — Mocksa: N3natensctBo FOpaiit, 2022. — 190 c.
Epemuenko 0O.3. buonorus: ydenwme o Ouocdepe: ydeOHOE TMOcCOOME UIsI CPEAHETO
npodeccuonansHoro odpazopanus /O.3.Epemuenko. — 3-e uzn., mepepad. M gom. — Mocksa:
WsnarensctBo Ooaiit, 2022. — 236 c.
3.2.3. DJIeKTpOHHbIE U3TaAHUSI
buonorus. 10-11 xmacc (yriyOneHHYH YpOBEHB): yU4€OHUK JIJIi CPEIHETO OoOIero oopa3oBaHUS
/B.H.Speirun [ ap.]; mox obmieit pexaknueit B.H. Speiruna.- 2-e uzn. — Mocksa: M3narenscTBo
FOpaiit, 2022. — Tker: anekTpoHHblil / OOpa3oBarenbHas miardpopma FOpait [caiir.]. — URL:
yttps://urfit.ru/bcode/50924
O6yxoB./I.K. buonorus: kieTku ¥ TKaHu: ydeOHOe mocodue Juisi CpeaHero npogeccHoHaIbHOro
obpazoBanus /J[.K.OO6yxoB, B.H.KupunenkoBa. — 3-e wusn., mepepad. M mom. — Mocksa:
WznarensctBo FOpaiit, 2022. — 358 c¢. — ISBN 9785-53404994/ - Tekct: 35IeKTpOHHBINA //
O6pazoBarenbHas miatpopma FOpaiir [caiit.]. — URL:https://urait.ru/bcodt/494034
buonorus: yaeOHUK U PaKTUKYM Uil cpeHero npodeccnoHanbHoro oopasosanus /B.H. Apsirun
[u np.]; mon pemakmueit B.H. Speiruna. — 2-e u3a. — Mocksa: U3natensctBo FOpaiit, 2022. — 378
c. — (IIpodeccuonansuoe obpazoBanme). — ISBN 978-5-534-09603-3 — TekcT: 37eKTpOHHBIH//
OOpazoBarenbHas  miardpopma  FOpaiir  [caiir.]. — URL: https://urait.ru/bcodt/48966



https://urait.ru/bcodt/494034

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUA
OBIIEOBPA3OBATEJIbHOU JUCHUIIJIMHDbI

KOHTpOb M OLIEHKAa pacKpbIBAIOTCS Yepe3 NUCLMUILUIMHAPHBIE DPE3YyJIbTaTbl, YCBOCHHBIC
3HAHUS U MPHOOPETEHHBIE O0YYAIOIMMUCS YMEHHs, HallpaBlieHHbIE HAa (OPMHUPOBAHKUE OOLINX U

npoecCHOHANBHBIX KOMIIETEHIIUN

Pe3yabTarhl 00y4eHHs ITokazaTeJin OLEHKHU THun oeHOYHBIX MEePONPUSITHH

XapakTepu3oBaTh:

XapakTepu3oBaTh CTpOCHHUE U | XapakTepusyer crpoenue | 1. Tect

(GYHKIIMM OCHOBHBIX 1 QYHKITUH OCHOBHBIX

OHMOIOIIMMEPOB, KJIETKU U €€ | OMOIOJIMMEPOB, KIETKU U

CTPYKTYPHBIX 3JIEMEHTOB €€ CTPYKTYPHBIX

OK 01 OK 02 OK 04 HJIEMEHTOB

XapakTepru3oBaTh aTamnbl | XapakTepu3yeT stansl | 1.II3 Ne 1

WHJIUBUIYAJIbHOTO Pa3BUTHS | HHIUBUYATLHOTO 2113 Ne 2

U Pa3MHOXEHHS OPTaHU3MOB | pa3BuUTUs U pasmHoxkenus | 3.113 Ne 3

OK 01, OK 02 OK 04 OpPraHu3MoOB 4.T13 Ne 4

[IK 3.4 5. 13 Ne 5
6. 13 Ne 6
7. 113 Ne 7

Onpeneasitb:

Onpenenars pe3yiabTaThl Ornpenensier pe3yabTaThl 1. Tecr

M3MEHEHUSI TEHETUYECKOTO U3MEHEHUS

KOJIa B ITpolieccax TF€HETUYECKOr0 Koja B

MaTPUYHOTO CUHTE3a Mpoleccax MaTPUIHOTO

OK 01 CHHTE3a

Ornpenensth BO3MOKHOE Ornpenenser BO3MOXKHOE 1113 Ne 2

BO3HUKHOBEHUE BO3HUKHOBEHUE 2.113 Ne 3

HACJIEICTBEHHBIX IPU3HAKOB | HACJIEACTBEHHBIX 3. 113 Ne 4

OK 1 IIPU3HAKOB 4.TI3 Ne 5

IIK 3.4 5. I13 Ne 6
6. I13 Ne 7

OpraHu3oBbIBaTh:

Oprann3oBbIBaTh Opranuzyet Hadmoxaenue | 1. Tect

HaOIr0IeHue OMOJIOTHYECKUX | Omosorndeckux o0bwekToB | 2. [13 Ne 14

00BEKTOB Ha MOJIEKYJISIPHOM | Ha MOJIEKYJIIPHOM U

Y KJIETOYHOM YPOBHE KJIETOYHOM YPOBHE

OK 01, OK 02 OK 04

I1K 3.4

AHaJIM3MPOBATH:

AHaM3UPOBAaTh OCOOCHHOCTH | AHATU3HPYET 1. Tect

WHAWBUIYAILHOTO Pa3BUTHS | OCOOEHHOCTH 2. 113 Ne 10

OPraHU3MOB B Pa3JIMYHbIX VHJUBUIYAIBHOTO 3.1I3 Ne 11

YCIIOBHSIX pa3BUTHUS OPraHU3MOB B 4. 113 Ne 12

OK 01, OK 02 OK 04 OK 07 | pa3nu4HbIX yCIOBUAX 5. 113 Ne 13

1K 2.4 6. JIP No 1

OnuceiBaTh:

OnuceiBaTh BO3HUKHOBEHUE OnuceiBaer 1. Tect

MHOTr000pa3usi OpraHu3MOB U | BOSHUKHOBEHHE 2. 113 Ne 10

HUX B3aUMOJCUCTBHUE C MHOT000pa3ust 3. 113 Ne 11

OKpY>Karollel cpeon OPraHu3MOB U UX 4. 113 No 12




OK 01, OK 02 OK 04 OK 07

B3aUMOJICHCTBUE C

5. 113 Ne 13

I1K 3.4 OKpY>Kalolllen cpeaou 6. JIP Ne 1
OnuceIBaTh METOIEI OnuceIBacT METOIBI 1.TI3 Ne 10
OMO03KOJIOTHYECKUX OMO3KOJIOTUYECKHUX 2. 113 Ne 11
nccneaoBaHUn HCCICA0BAHUM 3. 113 Ne 12
OK 01, OK 02 OK 04 OK 07 4. 113 Ne 13
I1K 3.4 5.JIP Ne 1
BriOupars:

BuiOupaTh Mephbl It BeibupaeT mepsr uist I.TI3 Ne 11
MoJIepKaHusl yCTOMYUBOTO Mo JIepKaHUS 2. 113 Ne 12
pa3BUTHs OHOC(EPHI YCTOMYMBOTO Pa3BUTHUSA

OK 01, OK 02 onocdepnr

I1K 3.4

IlnanupoBaTh:

[TnanupoBaTh [Tnanupyer 1. 113 Ne 14
OMOJOTrUYECKHM SKCIIEPUMEHT | OMOJIOTUYECKUI

OK 01, OK 02 OK 04 AKCIIEPUMEHT

I1K 3.4

IIpoBoauTh:

[TpoBoAWTH OMOIOTHYCCKUT [IpoBoauT 1.113 Ne 14
JKCIIEPUMEHT OMOIOTYeCKUIA

OK 01, OK 02 OK 04 AKCIIEPUMEHT

I1K 3.4

HuTrepnperupoBarh:

HNutepnperupoBaTh WNurepnperupyer 1.II3 Ne 13
MOCJIEICTBUS BIASHUSA MOCJEICTBUS BIASHUSA 2.JIP Ne 1

(bakTOpOB HA OPraHU3MbI
OK 02 OK 04 OK 07
I1K 3.4

(bakTOpOB HA OPraHU3MBbI
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