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1. OGmas xapaKTepHCTHKA padoteil NpOrpaMMel 061e00pa30BaTeJbHOI JHCUHIITHBI
08.01.27 «MacTep 00mecTPOHTEILHBIX padoT»

1.1.  MecT0 AMCHHINIHHBI B CTPYKTYp€ o0pa3oBaTeJbHOIl MPOrpaMmbl CIIO:
O6u1e00pasoBaTenbHas JUCIUIINHA «BHOJIOTHsY SIBIETCS 00s3aTeNbHOM HacThIO
0611e00pa30BaTENHLHOTO IIUKIIA 06pa30BaTEeIbHON IPOrpaMMBI B COOTBETCTBIM € ®roc CI1o
o npodeccuut 08.01.27 «Macmep 06 ecmpoumenbHlX paoomy

1:2: I_Ie.rm H IJIAHHPY€EMbI€ Pe3yabTaThl 0CBOEHH S THCHHUILIHHDI:

1.2.1. Heab AUCUHMIIHMHBI

1.2.1. Ileap AuCUHMNJIHHDBI

CopeprkaHne IporpaMMEl 06111e006pazOBATENBHO THCIUIUIIHEL « BHOOTHS) HAMPABIIEHO Ha
JOCTHIKEHHE Pe3y/IbTATOB €€ U3YHUCHHU B COOTBETCTBIA C tpebosanusmu GPI'OC COO c yueToM
npodecCHoHaIbHON HAPABICHHOCTH @I'OC CIIO.

e OUCIMIIIHHEL «BHOTOTHD:

- BJIajieHIe 00yUAOIAMHECS 3HAHUAME O CTPYKTYPHO — QyHKIEOHATBEHON OpraHu3alnt KHBbIX
CHCTEM pa3HOrO paHra M MPHOOPEeTeHHE yMeHH} WCIIONB30BATh OTH 3HAHMA JUIS PaMOTHBIX
JeffcTBUH B OTHONIEHMH OOBEKTOB JKHBOH HPHPOAB! U pellenysl Pa3IUYHbIX JKH3HEHHBIN
npo0IeM.

JlocTH)KEHHE IENU M3yUCHHs IUCIUIIIHHbL «Buooruay Ha 6a30BOM ypPOBHE 00€CTeUMBAETCS
pelleHreM CIeIYIOMuX 3anad:
3amaud TACLUIIIMHBL

v/ ocBOeHHE 00YAIOIIAMUCS CHCTEMBI 3HAHIH O GHOJIOTHUECKHX TEOPHIX, YICHHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, THIIOTE3aX, IPaBIax, ClIyKallix OCHOBOM 115l
(GopMHUPOBAHUSL IpeICTaBIEHHUH O eCTEeCTBEHHO-HAYYHON KapTHHE MUPa, O METOLaX
HAYYHOTrO [103HAHMUS, CTPOCHUH, MHOTO0GPA3HH B 0COOSHHOCTSIX JKUBBIX CHCTEM PasHOro
ypOBHS OpraHU3aIliH, BBIIAIOMIMXCS OTKPBITHAX I COBPEMEHHBIX HCCIIE/IOBAHUIAX B
OUOJIOTHY;

v QopmuposaHue y 00ydaromuXcs HO3HABATCIIBHELX, HHTENIEKTYaTbHBIX U TBOPUECKUN
criocoBHOCTel B IPOIECcCe aHAIM3a TAHHBIX O MyTSX PasBHTHS B OHMOJIOrHH HayYHbIX
B3TIISII0B, WACH U IIOAXOIO0B K H3yUeHHIO JKUBBIX CHCTEM PasHoro YPOBHsI OpraHu3aii;

/  CTAaHOBJIEHHE Y 00yJaromuxcs o0LIeH Ky IbTypEL, (QYHKIHOHANBHON rPAMOTHOCTH,
pa3BHTHE yMCHHH O0BACHATE H OLUCHUBATD ABJICHHA OKPY’KAKOLIEro Mupa JKUBOH
[IPIPOIBI HA OCHOBAHWH 3HAHMA U OIIBITA, MOJYHCHHLIX TIPH H3Y9eHUH OHONOTH:

v {opMupoBaHue y 00y4aromuxcs yMeHUH HILTIOCTPUPOBATEH 3HAUCHHE OHONOrHYECKHX
3HAHWH B IPAKTUYECKOH NEATEIBHOCTH YEI0BCKa, PAsBUTHHN COBPEMEHHBIX
MEIUIIMHCKAX TEXHOIOTUH 1 arpoOHOTEXHOIOTHH;

v/ BOCHHTAHHE YOEKNEHHOCTH B BO3MOIKHOCTH IO3HAHUA YeJ0BEKOM JKHBOM IIPHPO/IbL,
HEOGXOMMMOCTH GEPEKHOTO OTHOIIEHHS K HEH, COOIIONEHNs ITUUECKUX HOPM IIpH
TIpoBeIeHAN OHOIOTHIECKIX HCCIICIOBAHUH;

v oco3HAHME IIEHHOCTH GHONOTHHYECKHX 3HAHMIT ISl MOBBIICHI YPOBHA 3KOJIOTHUECKOIT
KyJIBTYpBbL, I HOPMUPOBAHKS HAYIHOTO MEHPOBO33PEHHSL;

v IpUMEHEHHE IPUOOPETEHHBIX 3HAHMI ¥ yMEHUH B [IOBCEIHEBHOMN KA3HH UL OLCHKI
HOCJIEACTBHI CBOEH NESTENBHOCTH IO OTHOMICHHIO K OKpY?KaroLIeH cpesie,cOOCTBEHHOMY
370pOBBIO, 0OOCHOBAHHE H cobIoIeHre Mep MPOPUITAKTUKH 3a00JIeBaHUH.



1.2.2. Tlnanupyemble Pe3ybTaThl 0CBOCHIIS 001eodp

aBOBﬂTeﬂbHOﬁ JUCHUAIIHHBI B

coorsercTiH ¢ ®T'OC CTIO u na ocaose ®I'OC (6{0]0)

DopMupyeMble 001IHe KOMICTCHIIMH I npodeccroHaNbH
COOTHECEHUH ¢ THTHOCTHBIMHU, METAIPEMETHBIMH

6asosoro yposas PI'OC COO mpezcTaBNeHk! B Tadmue:

pie xommnerermu OIOC CIIO B
¥ TTpeIMETHBIME Pe3yIbTaTamMi o0yueHMs

Koa 1 HAUMEHOBAHUE
dopmMupyeMbIX KOMIIeTEHIINH

IInanupyemMblie pe3yabTaTbl 0CBOCHILs AMCUHITIUHBI

Obme ,Z[ucuunmmap:—:ble J
(npeaMeTHbIe) iy

OK 01. Bsi6uparh Crioco0B! I'paxxaanckoe - copMHUPOBAHHOCTE yMEHUH

pelneHus 3axad BOCHUTAHNS: MCelIeIoBaTh U aHaIn3upoBaTh

1po()eCCHOHATBHOMN - c(OpMHEPOBAHHOCTE 6uOJIOTHUECKUE 00BEKThI

JEeSITEbHOCTH IPHMEHATEBHO K rpakIaHCKOH CHCTEMBI, O0BACHATE

pa3IIHBIM KOHTEKCTAM ITO3ULIUH 3aKOHOMEPHOCTH OMOIOTHICCKIX

00y4aIOMErocs KaK
AKTUBHOT'O ¥
OTBETCTBEHHOTO
yJieHa POCCUHACKOTO0
ob1ecTBa;
0CO3HAHUE CBOUX
KOHCTUTYIIHOHHBIX
paB ¥ 003aHHOCTEN,
yBa)XCHHE 3aKOHA U
IIPaBOIIOPSIIKA;
TIPUHATHE
TpaIUIMOHHbBIX
HAI{HOHAIBHBIX,
00IIIeUeI0BEYECKIX
I'yMaHHUCTHYCCKUX U
TIEMOKPaTHIECKUX
1EHHOCTEH;
TOTOBHOCTB
IIPOTUBOCTOATD
MIEOTOrHH
HKCTPEMHU3MA,
HAI[MOHAIU3MA,
kcero(obun,
IUCKPUMHHAITIH I10
COLAAIBHBIM,
PENUTHO3HBIM,
PacoBEIM,
HAIlHOHATIBHBIM
[IpU3HAKAM;

- TOTOBHOCTB K
TyMaHUTapHOH U
BOJIOHTEPCKOM
IIESITeITBHOCTH,
JIlyxoBHO —

[IPOLECCOB U ABJICHHI;
IPOTHO3MPOBATH TOCTCACTBI
3HAUAMBIX OMOIOrHYECKHX
HACCIeIOBAHMH;

- BjlaJieHHe YMEHUIMH BLIIBHTATH
FUTIOTE3bl Ha OCHOBE 3HAHMUH 00
OCHOBOIIOJIAratoLUX
GHOIOTUUECKHX 3aKOHOMEPHOCTIIX
7 3aKOHAX, O MPOHCXOIKACHNN I
CYLIHOCTH YKU3HH, rno0anbHbIN
H3MeHeHHsX B Onocdepe;
[IPOBEPSTH BBIIBUHYTHIC THIIOTE3b!
HKCIIEPHUMEHTAILHEIMI
cpezncTBaMu, GopMmyIHpys LELb
UCCIIeIOBaHUS,

- BIaJIeHHE METOAaMHU
CaMOCTOSTENBHON MOCTAHOBKH
GHOJIOTMUECKIX dKCIIEPUMEHTOB.
OIMCAHUS, aHAIH3a K OLUCHKH
JOCTOBEPHOCTH TIOJIy4CHHOI'O
pe3yibTaTa;
--c(hOpMHUPOBAHHOCTD
yOeIICHHOCTH B HeoOX0UMOCTH
COOIIONEHUS ATHYECKUX HOPM 1
3KOJIOTHYECKHX TpeboBaruil pH
TIPOBE/ICHUH OHONOTHHCCKIX
HCCIIEIOBaHUHA.

- c)OpMHUPOBAHOCTD 3HAHUH O
MecTe | poJTi OHONoruy B CHCTEME
Hay4HOI'O 3HAHHUA,
(QyHKIHOHATBHOH IPaMOTHOCTH
-yejoBeKa [ pelueHus
JKA3HEHHBIX IPOOIEeM;




HPAaBCTBEHHOE
BOCIIHTAHHE:
criocoOHOCTh
OlLIEHUBATH CUTYallHIO
U IPUHAMATD
0CO3HAHHBIE
peLIeHHs,
OPHEHTHPYSCh HA
MOpaJILHO-
HPaBCTBEHHBIC HOPMBI
¥ LIEHHOCTH,
JeTeTHYECKOE
BOCIIUTAHHE:
YMEHHUE
TPOTHO3UPOBATH
HeOIaronpusITHBIC
HKOJIOTHUECKHUE
[IOCJIEACTBUS
TIpeIIpUHIMAEMBIX
IEeNCTBHHN,
TIpe0TBPAIaTh UX;
OsnagcHue
VHABEPCAIbHBIMA

y4ueOHBIMU
[103HABATEIHHBIMHI

eHCTBHASIMHU.

a) 6a30BEIC

JIOTAYECKHE IEWCTBUL:
- CaMOCTOSTEINIBHO
(opMyIEpOBaTh 1
AKTyaJIA3IpPOBATH
mpobremy,
paccMaTpuBaTh €€
BCECTOPOHHE;

6) 6asoBble
PICCJI@ILOB&TGHBCKHG

IeUCTBHUSL:

- BJIQJICTh HABBIKAMHA
yueOHo-
HCCIIeOBATEIECKON 1
IPOEKTHON
NIESTeNbHOCTH,
HaBBIKAMH
paspeieHus
poOneMm;

- BBISIBJIATD
IPUIMHHO-
CIIEICTBEHHBIC CBI3H
¥ aKTyaJli3upoBaTh
3ajady, BBIABUTaTh
FUIOTE3Y ee PEeHHUs,
HaXOJIUTh apryMEHTBI




IUISL IOKa3aTeNbCTBa
CBOUX YTBEP)KICHUH,
3a7aBaTh apaMeTPEl
U KPUTEPHUHU PELICHHUS;
- I1aBaTh OLCHKY
HOBEIM CHTYallUsM,
OIICHHUBATD
IprOOPETEHHBIH
OIIBIT;

paspabaTeIBaTh MJIaH
peleHus IPOOIEMEI C
y4eToM aHau3a
HAMEFOIIIUXCS
MAaTEpUAAIBHBIX 1
HeMaTepUaIbHBIX
pecypcos;

- CTaBUTD IIPOOJIEMBI I
3aJa4H,

JIOILY CKAIOLIHE
aJIbTepHATHBHEIC
pCIIEHHS;

B) padora ¢
uHdopManmen:

- BJIaJICTh HAaBBIKAMH
PACIIO3HABAHHS 1
3aIUTEl KHPOPMAIHY,
uHPOPMALMOHHON
6€e30IacHOCTH
JTAYHOCTH.
OmnaneHue
YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMK

e CTBUIMU.

a) obrmeHue:

- BJ1IadCThb
pa3IUIHBIMHE
crocob6amMu OOIIEHHU
U B3auUMOJICHCTBHUS,
apryMeHTHPOBAHHO
BECTH [HAJIOT, YMETh
cMATYATh
KOHGIUKTHBIE
CUTYaIlUH,

6) coBMecTHas

eI TEIILHOCTD.
- IpemiaraTb HOBBIC

MPOEKTEI, OLICHUBATH
HOEHU C IIO3ULHHN
HOBH3HBI,
OpUTHMHAIBHOCTH,
[IPaKTHIECKOH
3HAYMMOCTH;




OsnageHuE
VHUBEPCAIbHBIMU
DErYIITHBHBIMU
NEHCTBUAMH.

a) caMOOpraHU3aIlks.
- CAMOCTOSITEIIBHO
OCYIIIECTBIATD
MMO3HABATEIbHYIO
NeATeNbHOCTD,
BBISIBIISITE TPOOIIEMEL,
CTAaBHUTH U
(opMyIHpOBaTh
cOOCTBEHHEIE 3a1a4l
B 00pa3oBaTeNLHOM
NeATeIbHOCTH H
YKU3HEHHBIX
CHTYyallHsX;

- CAMOCTOSITEJIBHO
COCTaBIISATH ILIAH
pEIeHus IPOOIeMBI C
YUETOM HMEIOIIHXCS
pecypcos,
cOOCTBEHHBIX
BO3MOIKHOCTEH U
IpEIOYTEHHIH;
IaBaTh OIEHKY HOBBIM
CHTYaITUIM;

6) caMOKOHTPOJIb:

- maBaTh OIEHKY
HOBBIM CHTYaLIUsIM,
BHOCHUTH KOPPEKTUBBI
B [I€SITENHHOCTE,
OIIEHUBATh
COOTBETCTBHE
PE3yIbTaTOB LCILAM;
B) SMOIAOHATIbHBIA
HMHTEIIEKT,
TIpEAIIOIIararoIIiHH
c(hOpMHPOBAHHOCTB!
- SMIIATHH,
BKJIFOUAIOITIEH
CII0COOHOCTH
MIOHUMATh
SMOIIMOHAJIEHOE
COCTOSIHHE IPYTHX,
YUUTHIBATE €0 IPU
OCYIIECTBIEHUH
KOMMYHHKAIIHH,

- cIOCOOHOCTH K
COUYBCTBHIO U
COTICPEIKUBAHUIO;
COITHATTBHBIX




HABBIKOB,
BKJTIOUAIOIINX
CIIOCOOHOCTD
BLICTpauBaTh
OTHOIIIEHHS C
JPYTHMU JIFOJbMH,
3a00THTHLCS,
IPOSIBIISATE HHTEPEC U
pa3perarh
KOH()JIUKTEL,

r) npuHsiTHE ceds U
IPYTHX JEOJEH:
pa3BUBaTh
crIocoOHOCTH
[IOHMMATh MHD C
IIO3UITAH IPYTOTO

YJeJI0BEKa.
OK 02. Ucnons30Bath Tpynosoe
COBpEMEHHbIE CPEICTBA [IOUCKA, | BOCHHTAHHE: - c(OpPMHPOBAHHOCTD yMEHHUS

aHaIN3a U MHTEPIPETAIIH
HH(pOpMALIKK U
1H(OpMAaIHOHHEIE TEXHOJIOTHH
IUIS BBITTOJIHEHHUS 387124
npo(hecCHOHATIBHOM
JeSITeTTBHOCTH

- TOTOBHOCTB U
cII0COOHOCTD K
00pazoBaHUIO U
camMo00pa3zoBaHHUIO Ha
HPOTSHKEHUH BCeH
YKU3HH,;

0) coBMeCTHAaA

OEeSITEIIbHOCTE:
- IIpejiaraTb HOBBEIC

IIPOEKTHI, OLICHIBATH
WJIEH C MMO3UIUHN
HOBH3HBI,
OPUTHHAIILHOCTH,
PaKTAIECKOH
3HAYHMOCTH;
OBjanesue
YHUBEPCATILHBIMH
DErYJIATHBHBIMU
TEHCTBUAMH.

a) caMOOpraHu3aIus:
- CAMOCTOSITEJIBHO
OCYIIECTBIATH
MIO3HABATELHYIO
IIEeATEeNbHOCTD,
BBLIBJIATH IPOOIIEMBL,
CTaBUTh U
bopMyIHpoBaTh
coOCTBEHHBIE 3a1aYH
B 00pa30BaTENbHOM
NIEATENbHOCTH H
YKH3HEHHBIX
CHTYAITHIX;

- cr1ocoOCTBOBATD

PACKpBIBATE COJEPIKAHHE
OCHOBOITOIAraloIuX
OHOJIOrMUYEeCKUX TEPMUHOB H
MOHSATUHN: KU3HB, KJIETKA, TKaHb,
opraH, OpraHu3M, BH,
TIOITYJISIITHSE, DKOCHCTEMA,
proueHo3, ouochepa; MeTadboII3M
(oOMEH BEILECTB U MPEeBPALIEHHE
SHEPrHH), FOMEOCTa3
(camoperyJsmus), OHOCHHTE3
6erKa, CTPYKTYpHas OpraHH3allis
JKUBBIX CHCTEM, JMCKPETHOCTD,
CaMOpPeryJIALns,
CaMOBOCITPOU3BEICHIE
(pempoLyKIus), HaclIe1CTBEHHOCT
b, I3MEHYHBOCTE,
SHEPro3aBUCHMOCTD, POCT H
pa3BUTHE, yPOBHEBAs
OpraHu3aLHs;

- cpOpMHPOBAHHOCTE YMEHHS
PACKpEBIBATh COJEPIKAHNE
OCHOBOITOJIAraroInuX
HUOIOrMYECKUX TEOPHii 1
TUIIOTE3: KIETOUYHOMH,
XPOMOCOMHOM, MYTaLHOHHOM,
9BOJTIOITHOHHOMN, TPOHCXOKACHH
JKHU3HU U YEJIOBEKA,;

- c(pOpMUPOBAHHOCTD YMEHHS
PAaCKpBIBATh OCHOBOIIONATAIOLINE
OUOIOTHUYECKHIE 3aKOHBI 1
saxonomepHocTH (I'. Mennenst. T.
Moprana, H.W. Basunosa. 3.
Cexxens, . Mromnepa, K. Bapa).J




OK 03. ITmapupoBath 1
peanu30BbIBATH COOCTBEHHOE
npo(ecCHOHaTIbHOE 1
JIWYHOCTHOE

pasBHUTHE, IPeAIPHHAMATEIBCKY
10 eI TeBHOCTD B
Ipo(ECCHOHATBHOR chepe,
HCITOTB30BATh 3HAHHA 1O
npaBoBOi U (uHAHCOBOU
rpaMOTHOCTH B Pa3JIATHBIX
JKM3HEHHBIX CUTYalHIAX

(GopMHEPOBAHHIO U
IPOSBIECHUIO
IIMPOKOH Py IHIHLL B
pasHbIX 00/1acTIX
3HaHWH, IIOCTOSHHO
[OBBIIIATH CBOH
06pa3oBaTeTbHBIH 1
KyIbTYPHBIA yPOBEHE;
IlennocTH HAYIHOTO
MO3HAHMS:

- OCO3HAHME LEHHOCTH
HAyJIHOH
TIesATeNbHOCTH,
TOTOBHOCTB
OCYIIECTBIAT
IIPOEKTHYIO U
HCCIIEIOBATENIBCKYIO
NEeSTeNBHOCTD
MHIUBUIYaJIbHO U B
rpymnme.

6) 6a30BBIE
JCCIIEI0BATEIhCKHAE
eWCTBUA:

- BNAJETh HaBbIKaMH
y4ueOHO-
HCCIIeN0BATENBCKOM 1
IPOEKTHOH
NesTenbHOCTH,
HABBIKaMH
paspeuieHus
mpoOIeM;

- cr10cOOHOCTE U
TOTOBHOCTB K
CaMOCTOSITENHHOMY
TIOUCKY MeTOOOB
pEIIEHHUS
IPaKTHIECKHX 337181,
IpPUMEHEHHIO
pa3UYHBIX METOMOB
[IO3HAHUS;
OBJIAZEHUE BUTAMHU
NEATENBHOCTH I10
OJIyYECHHIO HOBOTO
3HAHUS, €70
HHTEPIIPETALIHH,
npeoOpasoBaHHUIO U
OPUMEHEHHUIO B
pa3THUHEX yueOHBIX
CUTyalHuIX, B TOM
ypcye Ipy CO3IaHuH
yueOHBIX U
COLIMANIbHBIX

PAHUI[BI HX IPHMEHUMOCTH K
JKVBBIM CHCTEMaM;
npuoOpeTeHue OmbITa
[IpMMEHEHHs] OCHOBHBIX METOLOB
HAy4HOTO [O3HAHMSL,
HCIIONB3YEMBIX B OHONOTHH!
HaGMIONEHIS ¥ OIHCaHNS IKUBDIX
CHCTEM, IPOIIECCOB H SBJICHUI!
opraHu3aluy i TPOBEACHU
GHOJIOTMYECKOT0 OKCIIEpUMEHTA,
BBIBIDKEHES THIIOTE3, BbISBICHIS
3aBUCUMOCTH MEKIY
pccrielyeMbIMH BeTHIUHAMA.

0O BSICHEHHS TOJTYUCHHBIX
pe3ynbTaToB B (pOpMyIipoBaHiL
BLIBOJIOB C HCIIOJIB30BAHNEM
Hay4HbIX nousThil, TeopHil 1
3aKOHOB;

- c(OpMHPOBAHHOCTH YMEHI
BBIIENATE CYIIECTBEHHBIE
[IPU3HAKU BUPYCOB, KICTOK
IPOKAPHOT ¥ IYKapHoT;
OMHOKJIETOYHBIX 1
MHOTOKJIETOYHBIX OpraHi3MOB.
BUIOB, OMOTEOIEHO30B 1
3KOCHCTEM; OCOOEHHOCTH
poleccoB 0OMeHa BELIECTB i
[IpeBpPALIEHHS JHEPTUHU B KIETIC.
oTocuHTESA, MIACTHUECKOTO 1
HHEPreTUIECKOrO oOmeHa,
XeMOCHHTE3a, MUTO3a, MEHO34,
OILIOMOTBOPEHNUS, PA3BUTHS 11
pa3MHOKEHHUs, HHAUBILYATILHOTA
pasBUTHS OPraHu3Ma
(oHTOTEHE32), 6opb0OEI 32
CYIIECTBOBAHUE, ECTECTBEHHOTO
or6opa, Bu1000pa30BaHisl,
[IPHCTIOCOOTIEHHOCTH OpraHu3MoB
K cpene OOMTAHHS, BIMSHIA
KOMITOHEHTOB 3KOCHCTEM.
AHTPOIIOr€HHBIX H3MEHEHHIT B
KOCHUCTEMAX CBOEH MECTHOCTH.
KpyrOBOPOTa BEIIECTB H
npeBpalieHue SHEPriut B
orocdepe;

- c(hopMHPOBAHHOCTD yMEHHI]
KPUTHYECKH OLEHUBATD
pHQOPMALIIIO OHOTIOTHHIECKOTV
COZLepIKAHKS, BKIIOUAIOLLYO
[ceBIOHAYIHBIE 3HAHM 13
pasNMYHBIX HCTOTHIKOB (cpencTea
MACCOBOM HH(pOPMALMH, HAYHO-




IIPOEKTOB;

- yMETh IEPEHOCUTD
3HAHUS B
[I03HABATENIbHYIO ¥
IPaKTHYECKYIO
obnacTu
KHU3HELEATEITEHOCTH;
B) paboTa ¢
uHbOpMAlKEH:

- BIIAJIETh HaBBIKAMHI
[IOJTyUEHHS
“HpOpMALUH 13
HMCTOYHHKOB Pa3HbIX
THUIIOB,
CaMOCTOSTEIBHO
OCYLIECTBIIATD TIOUCK,
aHaIu3,
CHCTEMATHU3AIHIO U
HHTEPIIPETAITHIIO
nH(pOpMaIUN
Pa3IUYHBIX BHIOB I
(opM IpeICTaBICHHUL;
- CO3/1aBaTh TEKCTHI B
pasnugHBIX GopmaTax
C yU4ETOM Ha3HAUCHHS
urdopMau 1
LIeJIEBOH ayIUTOPHH,
BEIOUpAs
OITHMAIBHYIO GOPMY
IpEACTaBJICHHUS 1
BU3yaIH3AIIY;

- OLICHUBATh
ZIOCTOBEPHOCTD,
JIETUTUMHOCTD
uHpOpMAIUH, €€
COOTBETCTBHE
[IPaBOBLIM H
MOPaIbHO-3THUECKUM
HOpMaM;

- ACIIONIE30BATh
CpencTBa
uH(GOPMAIMOHHBIX U
KOMMYHUKaIHOHHBIX
TEXHOJIOTHH B
pelIeHUH
KOIHUTHUBHBIX,
KOMMYHUKATUBHBIX 1
OpraHH3aIMOHHbIX
3amad ¢ COOJIIOICHUEM
TpeOOBaHHU
SPFOHOMI/IKI/I, TEXHUKH
©e301acHOCTH,

TOMYJISIPHBIE MATePHalbl),
MHTEPIIPETHPOBATE STHICCKUE
ACIIeKThI COBPEMEHHBIX
HCCIIeIOBAHKM B OMOIOTHH,
MeTUIMHE, OMOTEXHOTIOTHI;
paccMaTpuBaTh ro0anbHbIe
3KOJIOTHUYECKHE HpO6J’I€MbI
COBPeMEHHOCTH, POPMHUPOBATD 10
OTHOIIEHHIO K HUM COOCTBEHHYIO
TTO3HUIIHIO;

- c(h)OpMHUPOBAHHOCTD yMEHHH
co31aBaTh COOCTBEHHBIE
HChMEHHEIE U YCTHBIC
CcOOOIIEeHNST HA OCHOBE
6IOOrHUeCKON MH(popMaLu 13
HECKOIBLKAX HCTOUYHHKOB,
rPaMOTHO MCTIONB30BATH
[IOHSTUMHBIHA arnmnapaT O1oJOriH.




TUTHUEHEL,
pecypcocOepexeHns,
[IPaBOBEIX U
STHYECKUX HOPM,
HOPM
pH(OPMALHOHHOH
0e30IaCHOCTH;

- BJIJI€Th HaBBIKAMH
pACIIO3HABAHUS U
3amuThl HHOPMAIUH,
HHPOPMAIOHHOH
6e30MacHOCTH
JIAIHOCTH.

OK 04. DpdexTrBHO
B3aMMOJIEHCTBOBATH B paboTaTh B
KOJIIEKTHBE X KOMAHIIE

OsJiageHue
yHHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIM
U AeHcTBUAMU:
cOBMeECTHAas
JEeAITeJIbHOCTD:

- IIOHUMATh ¥
HCIIOIB30BaTh
[IpeUMYIIeCTBa
KOMAHIHOH! U
MHIABAIYaJIbHOR
paboThI,

- IPUHUMATD [IENH
COBMECTHOH
NIEeATEIIbHOCTH,
OpraHu30BBIBATE U
KOOPIMHHPOBATD
eficTBUS 110 €€
TOCTIDKEHHUIO!
COCTABILITE IIIaH
TEACTBUH,
pacIpelessTh poju ¢
y4eTOM MHEHHH
y4aCTHHKOB
00CyXKIaTh
pe3yIbTaThl
COBMECTHOH paboTH;
- KOOPIUHUPOBATE U
BBITIONHSATE PabOTy B
YCIIOBHAX PEalbHOTO,
BUPTYaIbHOTO K
KOMOHMHMPOBAHHOTO
B3aUMOIeHCTBHUS,

- OCYILECTBILITH
IIO3UTUBHOE
CTpaTErHUEeCcKOe
MIOBEJICHUE B
pa3IAIHbBIX
CHUTYyalusx,

ITproOpeTeH#e ONbITa
IPEMEHEHHS OCHOBHBIX METOI0B
HAy4YHOTO IO3HAHHSL,
HCIIONIb3yEeMBIX B OHOJIOIHH:
HAOTIOIEHNUS H OIMCAHNsI JKMUBBIX
CHCTEM, TIPOLIECCOB I SABJICHHII;
opragu3alyy 1 IpOBeaeHH
GHUOIOTHUIECKOTO IKCIEPHMEHTA.
BBIZIBUIKEHHUS THIIOTES, BbIABICHHS
3aBUCHMOCTH MENKY
HCCIeLyEMBIMU BETTHIHHAMHI,
00BSCHEHMS TIOJYHEHHBIX
pe3yBTATOB W (POPMYJIUPOBAHI
BLIBOJOB C MCIIOJIB30BAHHEM
HAayUHBIX [OHATHH, TCOPHH H
3aKOHOB.




TIPOSIBIIATE
TBOPYECTBO U
BOOOpaXKeHue, ObITh
MHUITHATABHBIM.
OsJaageHne
yHHUBEPCANTLHbIMH
peryJasTHBHLIMUI
JeACcTBHAMU:

- mpuHsTHE ce0s U
IpYTHX JIOMIEH:

- IPHHUMATh MOTUBBI
¥ apryMeHThI IPYTUX
JIOACH NpY aHaIH3e
pe3yIbTaToB
NIeSITeTbHOCTH,

- IpHA3HABATH CBOE
IpaBo ¥ IpaBo APYyrux
nroned Ha OIUOKH,

- pa3BUBaTh
CII0COOHOCTD
[IOHMMATh MHUP C
TIO3UIIH IPYroro
YeJI0BEKa.

OK 07. ConeiicTBOBAaTh
COXPAHEHHIO OKPYIKAIOIIEH
cpenbl, PecypcocOepeKeHHIO,
[IPHMEHSATh 3HAHUS 00
M3MEHEHHH KIuMara, MpUHIAIIBL
OepeKIIMBOrO IIPOU3BOJICTRA,
3¢ QeKTUBHO IEHCTBOBATE B
ype3BhYaHBIX CUTYalUIX

JeTeTHUYECKOE
BOCIIHTAHHE:

- TOTOBHOCTH K
CaMOBBIPOKEHHIO B
pa3zHBIX BHIAX
HCKYCCTBa,
CTpeMIIEHHE
IPOSIBIATH KAa4eCTBa
TBOPUECKOH
JIMYHOCTH,;
Tpynosoe
BOCIIHTAHHE:

- TOTOBHOCTD K
AKTHBHOHI
NEeITETLHOCTH
TEXHOJIOTMUECKON 1
COLIMATBHOR
HAIPaBIECHHOCTH,
CII0COOHOCTD
WHULIMAPOBATE,
IIJIaHUPOBATH U
CaMOCTOSITENBHO
BBILIOJIHATH TAKYIO
NEeATEeNbHOCTD;

- TOTOBHOCTb H
CII0cOOHOCTE K
00pazoBaHUIO U
camM000pa30oBaHHUIO HA
IpOTSIKEHUM BCCH




YKA3HH,

- TOTOBHOCTE K TPYAY,
0CO3HAHKE LIEHHOCTH
MacTepCTBa,
Tpynomodue;
WHTepeC K pa3IuiHbIM
cepam
poeCCHOHANBHOH
IeITENBHOCTH,
yMeHHE COBEPIIaTh
OCO3HAHHBIH BBIOOP
Oymymeit mpopeccun
U peau30BbIBATH
COOCTBEHHBIE
JKU3HEHHBIE IIJIaHBL;
MP.

OsiagcHue
VHUBEPCAIbHBIMU

yueOHBIMH
[IO3HABATEILHBIMHU

NeHCTBUAMU.:

6) 6a30BbIC
HCCIIEIOBATENHCKUC
IeWCTBUA:

- BJIAJETh HaBBIKaMH
yueOHO-
HCCIIeI0BATEIbCKOM 1
IIPOEKTHON
IesaTebHOCTH,
HABBIKAMHI
paspemeHus
mpoOeMm;

- crI0COOHOCTH U
TOTOBHOCTE K
CaMOCTOATCIBHOMY
MTOKUCKY METOIOB
PELIEHHS
TPaKTHIECKIX 3214,
IPYMEHEHHIO
pasIIIHBIX METOMIOB
TIO3HAHHUS,

- OBNIAZIEHUE BUIAMHU
NeATEFHOCTH I10
TIOJIyYEeHHIO HOBOTO
3HAHWs, ET0
HHTEPIIPETALUH,
npeo0pa3oBaHmIO U
PUMEHEHHIO B
pasIMYHBIX YUeOHBIX
CUTyaIUIX, B TOM
yycie Ipu

CO3IaHUK yIeOHbIX U




COIHAIBHBIX
IIPOEKTOB;
O):NEN(S:05(S

YHUBC QCELHBHBIMI’I
pEryIATHBHBIMA

e CTBUSIMMU:

a) caMOoOpraHu3aIu.
- CaMOCTOSTENIBHO
OCYIIECTBIATE
MO3HABATENBHYIO
NEeATeNBHOCTD,
BBISIBIIATH TIPOOJIEMEL,
CTaBUTH U
GopMyIHpOBaTh
coOCTBEHHBIE 3a1a4H
B 06pa30BaTENLHOM
IeATeIbHOCTH U
KUIHEHHBIX
CUTYaIUIX;

- CaMOCTOSITENBHO
COCTaBJIATH ILJIAH
permeHns TpoOIeMbl C
yUETOM MMEFOIIXCA
pecypcoB,
cOOCTBEHHBIX
BO3MOYKHOCTEH U
npennhoeHnﬁ;

- cr1oco0CTBOBATE
(GOpMUPOBAHHIO U
IPOSIBIIEHUIO
MIXPOKOM IPYAUIHH B
pasHBIX 00IACTAX
3HAHWUH, ITOCTOSTHHO
[OBBIIATH CBOX
06pa3oBaTebHEI 1
KyJNbTyPHBIA YPOBCHE;

TIK 1.1 BoimoaHsaThb
[IOTOTOBUTEIBHBIE paboTEI IPH
IPOU3BOZICTBE KAMEHHBIX paboT;

- c(hopMUPOBAHHOCTD YMEHHU
pacKpBIBATH CONEPIKAHNE
OCHOBOTIONAraroIMX
GUOJIOTHYECKUX TEPMHHOB 1
[OHSTHH JKA3HD, KIeTKaA, TKaHb.
opras, Oprasusm, BHI,
TIOTYJISAIHS, 9KOCHCTEMA,
GuoreHo03, onochepa; MeTadOTH3M
(oGMeH BEIIECTB U MPEBPALIEHHE
SHEpTrHHN), TOMEOCTas
(caMoperyn;quﬂ), OHOCHHTE3
GenKa, CTPYKTypHas Opranu3atlits
JKUBBIX CUCTEM, JHCKPETHOCTD,
caMOoperysinus,
caMOBOCITPOM3BEIEHHE
(penpoayKLust),




HACJIEICTBEHHOCTD,
HM3MEHUYUBOCTD,
3HEpPro3aBHCHMOCTE, POCT 1
pasBHUTHE, yPOBHEBAS
OpraHu3aLis;

- c(pOpPMUPOBAHHOCTD YMEHH
pacKpBIBATh COACPIKAHUEC
OCHOBOITOJIAraroInX
GUOJIOTHUECKHX TEOPHUIL 1
[UIIOTE3: KIeTOYHOH,
XPOMOCOMHO, MYyTALHOHHOM,
9BOJTIOLIHOHHON, IPOHCXOKIACHMAA
JKM3HH U UeI0BEKa;

- c(OpMHUPOBAHHOCTD YMEHIS
BLIIEIISITH CYIIIECTBEHHBIE
IPH3HAKH BHPYCOB, KJIETOK
TIPOKAPUOT ¥ IYKapHOT;
OJTHOKJICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHu3MOB,
BUI0B, OMOTEOLEHO30B U
KOCHCTEM; OCOOEHHOCTH
TIPOLIECCOB OOMEHa BEMIECTB 1
[peBpALIEHHS JHEPIHH B KICTKE,
doTocuHTE3a, 1ACTUIECKOTO 1
SHEpreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MEH034,
OILIOIOTBOPEHUS, PA3BUTHSA 1
pa3MHOIKEHHS, HHAMBITYanbHOTO
pasBHTHSI OPraHu3Ma
(oHTOTEHE3A), 6opbOBbI 32
CYIIeCTBOBAHME, CCTECTBCHHOTO
oT60pa, BUA000pa3oBaHis,
[IPHCTIOCOBIEHHOCTH OPraHU3MOB
K cpejie OOUTaHuUsL, BITMAHI
KOMIIOHEHTOB 3KOCHCTEM.,
AHTPOIIOTEHHEIX H3MEHEHUH B
9KOCHUCTEMAaX CBOEH MECTHOCTH,
KpPyrOBOPOTA BELIECTB I
peBpalleHne SHEPruH B
ouochepe,

- ¢()OpMHPOBAHHOCTD 3HAHML O
MecTe H POJIH OHOJIOTHHN B CHCTEME
Hay4YHOTO 3HAHMSL,
(QYHKIHOHATBHOH IPamMOTHOCTH
yeJIoBEKa ISl PEIICHHS
JKU3HEHHBIX IPOOIIEM;

- mpuoGpeTeHHe ONbITa
IPUMEHEHHs OCHOBHBIX METOLOB
HAy4HOT'O IO3HAHM,
HCIIOIb3YEMBIX B OMOJIOTHH!
HaOJIIONCHHUS | ONHUCAHNS KUBBIX
CHCTEM, TIPOIIECCOB H ABJICHMH;

[IK 1.2. [Ipon3BOIUTH OOIIHE
KaMeHHbIe paboThI Pa3TUYHON
CJIOYKHOCTH,




OpraHu3alii i IPOBEACHH
OIOJIOTHYECKOTr0 SKCTIEPUMEHTA,
BBIJBIIKEHHUS THIIOTE3, BhIABICHHA
3aBUCHMOCTH MEKIY
pccrelyeMbIMHU BEIHUIHaMA,
00DbICHEHHS TI0JTyUEHHDIX
pe3yJIbTaTOB ¥ (POPMYTHPOBAHIA
BBIBOJIOB C MCIIOTB30BAHNEM
HAYUHBIX TIOHATUH, TEOPHH 1
3aKOHOB;

- chOpMHPOBAHHOCTE YMEHI
IPUMEHSTD MOy IEHHbIC SHAHI
715 00 BACHEHHS OHOIOTHHICCKITN
MIPOLIECCOB U SBJIEHUH, 17191
TIPUHSATHS [TPAKTHICCKUX peLIeHKH
B TIOBCEIHEBHOI JKMU3HH C LEJIBIO
obecreuerns 0€30MacHOCTH
CBOETO 3J0POBbs 1 310POBb
OKpYy2Karomux TIOZIEN,
cobroenus 310posoro obpasa
JKH3HU, HOPM TPamMOTHOIO
[IOBEJIEHIS B OKPYIKAFOLLCH
OPUPOJHON CPENIL;

- ¢()OpMHUPOBAHHOCTD yMeHHUIH
0OBSICHATE PE3YNIBTATEL
GFOIOrHUECKHX IKCIIEPUMEHTOB.
peraTh 3EMEHTapHBIC
GHOJJOrHYecKHe 3a1a4u;

- BIA/EHNE OCHOBHBIMH
METOMAMHM Hay4HOrO MO3HAHM,
HCIIOJIB3yEeMbIMHU [1PY
6UOJIOTHIECKUX HCCIIEA0BAHMAN
JKUBBIX OOBEKTOB U HKOCHCTEM.
OIKMCAHUEM, U3MEPEHUEM,
poBeAeHIEeM HAOJIIOICHHIH;
BLISIBJIIEHKE H OLIEHKA
AHTPOTIOTEHHBIX M3MEHEeHUH B
IPUAPOL;

- copMHUPOBAHHOCT
coOCTBEHHOH MO3ULIMH I10
OTHOLIGHUIO K OHOJIOTHYECKOTH
uHGOpMAaLIIH, MoaydaeMon 13
pasHbIX HCTOYHHKOB, r7100aIbHbIM
3KOJIOrMYECKHM TIpoOieMan 1

Iy TSIM HX PELICHNSL.

1K 1.6. KorTpomipoBaTh
KaYeCTBO KaMEHHBIX padoT;




[1K 1.7. BIOMHATE PEMOHT
KAMEHHBIX KOHCTPYKIIUH

- IprOOPETEHHE OIIbITA
IIPUMEHEHHUS OCHOBHBIX METO/I0B
HAYYHOTO ITO3HAHMS,
HCTIONIB3YEMBIX B OMOJIOTHH:
HabGTIOAE NS H OTIMCAHMS JKHBBIX
cHCTEM, IPOLIECCOB U ABJICHUIL:
OpraHu3auy U IPOBEAEHHU
OHOJIOrMYeCKOro SKCIEPUMEHTA,
BBLIIBAIKEHHUS TUIIOTES, BIIBICHIS
3aBUCHMOCTH MENKITY
FCCIlelyeMbIMH BETUIHHAMM,
0OBACHEHUS 101y YCHHBIX
pe3yIbTATOB U (POPMYIMPOBAHIs]
BBIBOJIOB C HCIIOJIE30BAHNEM
HAyJHBIX [IOHATHIL, TEOPIH H
3aKOHOB.




2. OFbEM OBIJ_[EOBPASOBATEJIBHOPI JIMCIHATIINHBI M BHAbL

YUEBHOM PABOTBI

Buy yue6Hoii paGoTbl

O0beM B Hacax

O6bem 06pa3oBaTeNbLHON MPOrpaMMbl JHCHHILINHBI 72

B T.4.

OcHoBHOe coepIRanne 46

BT

TeopeTHIeckoe 00yUCHHE 35
B T.4. IPO()ECCHOHATBHO-OPHEHTHPOBAHHOE CONEPIKAHNE 5

[PAKTUYIECKHE 3aHATHS 26
B T.9. IPO(ECCHOHATBHO-OPHCHTHPOBAHHOE COACPIKAHIC 18

naGopaTopHbIe 3aHATHL 2
B T.4. TpO)eCCHOHATEHO-OPUEHTHPOBAHHOE COACPIAHIE 1

KonTposibHas pabora .

[TIpomerxcyToUHas aTTEeCTANL (mnd dpepeHEpoBaHHbII 3a4eT) 2




2.2. TemaTu4ecKHil mIaH 1 copep/KaAHIe HCIHIIIHHBI

Copepsxanue y1e0HOro marTepuaia
(ocHOBHOE H O61e @opmMupyeMbI
HanmeHoBaHHE npo¢ecCHoOHAILHO OpHEHTHPOBAHH ” e
pa3aeaoB u TeM oe), 1adopaTopHbIE I npaKTHIecKue | o oo KoMIeTeHHH
3aHSTHS, TPHKJIATHON MO Ib (npu ‘
HAJIHYHH)
1 2 3 4
OcHOBHOE COJIEpKanNe 50
Paznen 1. DBuojornst Kak Hayka. “KuBble cucTeMbl H HX )
OpraHH3auHs
Conepkanne yqefHoro marepia.ia
BrOJIOrHs — HayKa O JKUBOM MPUPOAE.
Cpsi3u 6Gumosioruu ¢ OOIIeCTBEHHBIMA,
TEXHHUECKUMHU i APYTEMHE
eCTECTBEHHBIMHA HayKaMH,
dunocoduei, peNUrHei, DTHKOH,
5CTeTHKOM U 1paBoM. Pollb OmoJI0THH
B (opMHpOBAHHUA COBPEMEHHON
HaydqHO! KapTHHBL MHDPA. Cucrema
GUOJIOrMUECKUX HAYK.
Tanra 1 MeTompl MO3HAHKSA JKHBOH MPHPOTIBI
! HaOIIOCHUE HKCIIEPUMEHT
Buosorus ( A i P i 0K 02
OIIKCAHUE, M3MEpeHHe,
B cucTeme Hayk. O0mas 2
KmaccuUKaIs, MOIETHPOBAHUE,
XapaKTepPHCTUKA JKA3HH
cratreTHdecKas 0opaboTKa JAHHBIX).
YKuBBIe CHCTEMBEI (6moCHCTEMBI) Kak
mpeaMeT U3yUCHHUS OUOJIOTUH.
Otauude ~ OJKUBBIX ~ CHCTEM oT
HEOPraHu4eckodl MpUpOMbL CpoiicTBa
GHOCHCTEM H KX pasHooOpasue.
VpoBHE ~ OpraHu3alid OHOCUCTEM:
MoneKynﬂpHo-reHemqecmﬁ,
KJICTOUHBIA, opraHHBMeHHLH"a,
HOH}’J‘[SIIJ,I/IOHHO-BH,HOBOﬁ,
5KOCHCTEMHBIA (6uo -
reoleHOTHIeCKH), GuochepHbli
\T’asuen 2 XumirdecKnii cocTap U CTPoeHHe KICTKH 8
CopepsxaHue y1e0HOro mMaTepHaia
XuMUUECKUT COCTaB KJIETKH.
Tema 2.1.
p XuMHAIECKUE HIIEMEHTHL:
XuMu4ecKnii cocTaB
MaKpO3JIEMCHTEL, MHKPOSIEMEHTBI.
rierxu. Boaa 2
Boma ¥ MHMHEPAIbHBIC BEIIECTBA.
1 MHHEpPAJbHbIE " s
dynxuEr  BOIBI 1 MUHEPaAIbHBIX OK 02, OK 03.
peliecTBa =
BEINECTB B KIIETKE. [Monnepixanue OK 04
ocMoTHUeCcKoro Oamanca
Tema 2.2. Conep:kanue y1e0Horo MaTepHala
Buoornyeckn paxHbie | Hemki. CoctaB u cTpoeHHe OCIKOB.
XuMH4ecKne AMMHOKHCIIOTEL — MOHOMEPDI BenKOoB. 2
coeHEeHHs HezameHUMBIC 17} 3aMEHHUMBIC
aMHUHOKHCIIOTBL AMMHOKHCIIOTHBIH




cocTaB. YPOBHH CTPYKTYPbI GeKOBOMH
MoNeKyIsl  (TepBHYHAsd, BTOPHHIHAT,
TpeTHYHasL u yeTBepTUYHAS
CTpyKTypa). XHUMHIECKHE CBO¥CTBA
Genxop. buomormueckme GYHKIIHA
Genkon. OepMeHTHl — OHOJIOTHICCKHIE
kaTtam3aTopbl. CTpoeHHE (pepmenTa:
AKTWBHBIHA LEHTD, cybcTpaTHas
crenuGUUHOCTS. KodepmeHTHIL.
Buramuasl, OTnmuaust (GepMeHTOB OT
HEOPTraHUIECKAX KAaTamu3aTopos.

VreBoIbl: MOHOCAXapubl (TIIOKO034,
pudo3a u ne3okcupuo03a),
npcaxapumsl (caxaposa, JAKTO3a) H
monucaxapumpl (Kpaxman, ITHKOICH,

[eILII0NI03a). Buonorunyeckue
QyHKIEE ~ YTJIEBOZOB. JIumuast:
TPUTIULEPUIEL ochonumabl,
CTEPOUIBL. TunpopuibHO-
runpodoOHEIE CBOWCTBA.

Bronornueckie (QYHKIHA JATALOB.
CpaBHeHHE YITIEBOJOB, OenkoB U
JIATIA0B KaK HUCTOYHHUKOB
sHepruy. HyKIeHHOBbIC KHCJIOTBL
THKu  PHK. HykneoTuasl — —
MOHOMEpPBI ~ HYKIEMHOBBIX  KHCJIOT.
CrpoeHne H dynxkuun  [THK.
Crpoenre u (QyHKIMHA PHK. AT®:
cTpoeHHe B QYHKIMH

Tema 2.3.
CTpyKTypHO-
QyHKUHOHATLHAS
oprasu3anms KaeTox

Copepskanue yq1edHOro Mmarepuaia

LluTonorus — Hayka O KJIETKE.
Kneroumas  Teopus — —  TIPHMEP
B3aUMOIENCTBHU uneit u (aKToB B
Hay4YHOM [IO3HAHUH. MeTo/1b!I

H3yJIECHH KICTKH.

Knerka Kak  IEINOCTHad  JKHBad
cucTema. OOmue INpU3HAKH KICTOK:
3aMKHyTas  HapyXXHasd MeMOpaHa,
monexynsr JTHK kax reHETUIECKUH
ammapar, CHCTeMa CHHTe3a fenka.
Tumbl KIETOK: OSyKapaoTHuecKas H
IPOKapHOTHIECKA. OcobeHHOCTH
CTPOEHHS IPOKAPHOTHYECKOH KIETKH.
Kneroynas CTEHKA OaKTepui.
Ctpoenue 9YKApUOTHUECKON KIICTKH.
OCHOBHBIE  OTJIAYIHA pacTHTENBHOM,
JKWBOTHOM ¥  IpUOHOHM  KICTKH.
TToBEpXHOCTHBIE CTPYKTYPBI KJIETOK=
KjeTouHas CTEHKA, TJIMKOKAIUKC, HX
GYHKLHAH. TInazmaTHyecKast
MeMOpaHa, ee CBOHCTBa U (hyHKITUHU.
[luromasMa ¥ ¢  OpraHOM/BL




OnnomeMOpaHHBIE OpraHOUIBI
knerkw; OIIC, ammapar [ ombIKH,

JTA30COMBIL [ToyaBTOHOMHEBIE
OpraHOWAbI KJIETKH: MHTOXOHJIPHH,
TUTACTHIBL [TpoucxoxneHue

MHTOXOHApUM W IUIacTHia. DBuibl
macTun. HemeMOpaHHBIE OPTaHOUIBI
KIICTKH: puOOCOMBL, KJIETOUHBIN
IIEHTD, IIEHTPHOJIH, PECHHUKH,
xryTukd.  QyHKIMHA ~ OPraHOMIOB
KJIETKH. BKIIFOUeHus.

SIOpo — PeryIATOPHBIM HEHTP KIICTKH.
CrpoeHune simpa: szepHas 0OOJIOUKa,
KapuoIlia3Ma, XPOMAaTHH, SIPBIIIKO.
XpomocomBl. TpaHCIOPT BEIIECTB B
KJIETKE

JlaGopaTopHoe 3aHsITUE

Ne 1 «CrpoeHue KIETKH (pacTeHHS,
JKMBOTHBIE, TpUOBI) M  KJICTOYHBIC
BKJIIFOUEHHS

(xpaxmail, KapOTHHOHIEI,
XJIOPOILIACTBI, XPOMOILIACTBI)»

Paznen 3. Kn3nenessTeIbH

0CTh KJICTKH

CopeprkaHue y4edHOro MaTepna/a

Tema 3.1.
O0mMeH BemecTB
U [peBpalIeHue
JHEpPIruH
B KJIETKE

O6MeH BeIecTB, WX MeTa0OIHu3M.
Accummiarys (IIACTHUECKHH 0OMeH)
U JHCCUMWIANMS  (9HEPreTHYECKHH
o0MeH) — JBE CTOPOHBI EIHHOIO
nporecca MerabonusMa. PoJb 3aKOHOB
COXPAHCHHUs BEIECTBA U OHEPIHH B
moHuMaHuu ~ Merabommsma.  THIBL
oOMeHa BEIIEeCTB: AaBTOTPO(HBIN U
rereporpod e, Ponb (hepMeHTOB B
oOMeHe BemeCTB M IIPEBpaIlCHUH
sHeprud B KieTke. DOTOCHHTES.
CeeroBat ¥  TeMHOBas  (hasbl
doTocuntesa. Peaknuu (HOTOCHHTE3A.
OdhexTHBHOCT ¢doTocunTE3A.
3Hauenue (OTOCHHTE3A IUIS KU3HM HA
Semie. BiusHue YCIOBHM Cpelpl Ha
dorocuHTe3 B CHOCOOBI MOBBILICHHUL
ero IPOLYKTHBHOCTH Y KYyJIBTYPHBIX
pacTEeHHUH. XeMOCHHTE3.
X eMOCHHTE3UPYIOITHE OaxTepHH.
3HadyeHHe XEMOCHHTe3a IJIsl JKH3HH Ha
3emie.

DuepreTudeckuii OOMEH B KIETKE.
Pacmeruienye BeLIECTB, BLIICICHUE U
aKKyMyJIMpOBaHHE SHEPTHH B KIETKE.
Drampl  SHEpreTHueckoro  obmeHa.
[nmukonu3. bpokeHMe B €ro BHIBL

KI/ICJIOpO,HHOC OKHCJICHHE, HUIIH

o
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reTounoe npxapue. OKHCIATENBHOE
dochopraupoBanue. S} HeKTHBHOCTD
SHEPreTHYECKOro oOMeHa

{ Tema 3.2. Bupycsl

Copnepskanie yaeGHOro marepuana

Hexnerounble  (OpMBI  KH3HH  —
BEpyCHL VicTOpHUs OTKpBITHSA BHPYCOB
a. W Weanosckuit). OcoOeHHOCTH
CTpOEHWS M OJKMSHEHHOTO KA
BHUPYCOB. Baktepuobary. bonesnu
pacTeHuif, JXHBOTHBIX H 4enoBeKa,
BLI3bIBAGMBIE  BUpycamH.  BHpYC
uMMyHOIeHIMTa IENOBEKA (BUY) -
Bo36ymaterns CITA/la. ITpodunakTaKa
pacrnpocTpaHeHus BHPYCHBIX
3ab0seBaHn

\T’azuen 4. PasvMHO)KeHHe H HHIHBHAYalIbHOE pasBuUTHE
0

[)l"aHIl?.MOB

Conepikanye yaed0HOro marepuaia

KeTouHEl MK, WM JKA3HCHHbIA
mpkn KieTkd. ViaTepdasa U MHTO3.
[Tpouecchl, [IPOTEKAOMIHE B
patepbaze. Perumkamus — peaKiid
MATPAYHOIO CHHTE32 JHK. CtpoeHue
XPOMOCOM. XpoMOCOMHBIHA Habop —
KapHOTHII. JIwruion AHbIA U
FATUTOMIHBIA XPOMOCOMHBIE HAOOPBL.
XpomaTuIsL. LM TOIOrHIEeCKUE
OCHOBEI Pa3MHOMKEHUS %4
HHIABUTYaIbHOTO PasBUTHSL
opragusMoB. [lemenue KIETKI  —
MuTo3. Crampm murosa. [Ipomeccsl
IPOUCXOAIAE HA pPasHbIX CTaIHAX
MHTO3a.  DHOJIOTHYECKHH  CMBICI
MHUTO3a. lIporpaMMupyemast rubenn
KJIETKH - allomTo3

Tema 4.2.
@®opMbl pasMHOKEHH
OpraHH3MOB

Tema 4.1.
JKn3HeHHbIA HKJI
KJIETKH

Conepikanne yae0Horo marepuaia

®opMBI  Pa3MHOKEHN OpraHu3MOB:
Gecrojjoe ~ #  IIOJOBOC. Bupt
GecIIonoro  pasMHOXKEHHA:  JICTICHUC
HaZmBoe W MOYKOBaHHE OIHO  H
MHOCOKJIETOUHBIX, CLIOPOo0Opa30oBaHue,
BereTaTuBHOE pasMHOKEHHUE.
VcKycCTBEHHOS KIIOHHPOBAHHE
OpraHM3MOB, ~€ro ~ 3HAYCHUC LIS
CEJIEKITHH.

I[TonoBOE Pa3sMHOMKEHHE, €ro OTIHHIL
or 6ecmoioro. Meiio3. Cragun
Meitosa. IIpomecchl, MPOUCXOAALINE
ga cramusx Meiosa. lloBeneHHE
XPOMOCOM B MEHO3€. Kpoccunrosep.
Brojornyeckuil CMBICI H 3HAYUCHHE
Meitoza. LameroreHe3 — TIPOLECC

[\
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06pa3oBaHMs MOJOBBIX KJICTOK Y
YKUBOTHBIX. ITonmosele JKETIe3BL:
ceMeHHUKH ¥ auunuKd. OOpa3oBaHue
¥ pa3BUTHE IIONOBBIX KIETOK — raMeT
(criepMaTo30ML, JinexneTka) - —
crIepMaToreHe3 " 0OTEeHE3.
OcoBGEeHHOCTH CTPOCHHS AHICKIIETOK H
crepmaro3ouos.  OIIIOJIOTBOPCHHE.
ITapTeHoreHes

Tema 4.3.
NuauBuayajabHOE
pa3sBUTHE OPraHU3MOB

Copepiranue yae0HOro MaTepHaa

VBiuBUIyalbHOE pa3BUTHE
(OHTOTEHES). OMOpUOHATIEHOE
pa3BHTHE (sMOpuorenes).  OTalbl
5MOpPHOHAIIBHOTO pa3BUTHS y
[03BOHOYHBIX JXKMBOTHBIX: IpOONICHHUE,
racTpyJIAIus, OpraHoreHes.
[TocToMOpHOHANBHOE Pa3BUTHE. Tumer
OCTAMOPHOHATIBHOTO Pa3BUTH:
npsiMoe,  HENpAMOe (IAYMHOYHOE).
BausHue ~ cpenpl  Ha  pa3sBUTHE
oprafu3MoB; (paxTophL, CIIOCOOHBIC
BBI3LIBATH BPOXKAEHHBIC — YPOICTBA.
Pocr W  pa3BATHE  PACTCHMH.
OmroreHe3 I[BETKOBOTO  PaCTEHM:
JBOMHOE OIIOAOTBOPEHUE, CTPOCHHE
ceMeHH, CTaliH Pa3BUTUA

HpaKTqucm)e 3aHATHE

«HbexnuonHEle  3a007neBaHMT M
SIHIEMHUH B HCTOPHH UEIOBEYCCTBA.
BakruEanus ~ Kak  HPOQHIAKTAKA
AHEKITHOHHBIX 3a00JIeBAHHUIY

Pazped 5. HacaencTBeHHOCTDb U H3MEHYHBOCTH OPraHu3sMoB

14

Tema 5.1.
3aK0OHOMEPHOCTH
Hac/eJ]0BaAHUA

CopepixaHue y4e0Horo marepuaJa

[Ipenmer W 3a1a9yl TEHETHKH. Ponb
mqurojorud W SMOpuonorud - B
CTAHOBJICHUH TEHETHKH. Bxman
POCCHHCKHX U 3apy0EKHBIX YUCHBIX B
pa3BHTHE TeHETUKH. MeTtoIbl
TEHETHUKHI (THOPHIONOTHIECKUH,
[IHTOT€HETHIECKUM, MOJIEKYJISIPHO-
reHeTHUECKui). OCHOBHEIE
regermgeckie moHaTus. ['eHeTrIecKasd
CHMBOJIMKA, HCIIONB3yeMas B CXCMax

CKpeIIUBaHUH.

3aKOHOMEPHOCTH HaCJIeJ0BaHMUs
IPU3HAKOB, YCTaHOBJICHHBIE it
Mengenem. MonoruOpuIHoe

CKpeInuBaHue. 3aKoH enuHO00pa3ust
rEOpUAOB  [EPBOTO  [OKOJICHHIL.
[IpaBwio  JOMHUHHPOBAHMUSL. 3aKoH
pacCILeIIeHHsl [PU3HAKOB. I'unoresa
queTOThl raMeT. [JomHoe M HEMOJIHOC

(SS]
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IOMHHUPOBAHKE. JuruOpuiHoe
CKpemuBaHue. 3aKOH HE3aBUCHAMOTO
HacIlleI0BaHUs [IPU3HAKOB.
[[MTOreHETUIECKHC OCHOBBI
JUTHOPUIHOTO CKPEIIMBAHIS.
AHaNIM3UPYIOMIEE CKpelIMBaHUE.
Vcnonp30BaHue AHAJTU3UPYIOLIETO
CKpelnuBanus ULl OIpeaeICHI
renoTHIA 0c00H

TIpakTHYECKOE 3aHATHE

PemeHue 3ajad Ha  ONpPEICICHHC
BEPOSTHOCTH BO3HUKHOBEHHUS
HAC/IEJICTBEHHBIX ~ IPU3HAKOB  TIPH
MOHO-, [TH-, OMUruOpuIHOM U
aHAIM3HAPYIOIIEM CKpelIUBaHuY,
COCTABIEHHE TEHOTHIIMICCKIX CXEM
CKpeIlBaHUL

\S]

Tema 5.2.
CuemnieHHoe
HacJed0BaHHe
NpPH3HAKOB

Copepkanue y1efHoro marepuaJa

CrernyieHHO® Haclle[IOBaHKe
npu3HaKoB. PaboTa T. Moprana IIO
CIIEIUICHHOMY HACIEIOBAHHUIO TCHOB.
Hapymenue —CLCIIEHAS TCHOB B
pe3ynpTaTe KpOCCHHIOBEpa.
XpoMOCOMHAA TEOpUs
HACJIEICTBEHHOCTH. TeneTU4ueCcKue
KapThL.

lemeTuka  TOJja. XpoMOCOMHOE
ompezeNeHne Moja. AyTOCOMBl H
[0JIOBBIE XPOMOCOMBEL. 1'OMOTaMeTHbIC
@ rereporaMeTHblC ~ OpraHH3MBL
HacnenosaHue [IPU3HAKOB,
CIIEIUIEHHBIX C TI0JIOM

Hpalc’mqecxoe 3aHSIATHE

Pemenue 3amad Ha onpeneneHHe
BepOﬂTHOCTI/I BO3HHUKHOBECHUA
HACJIEICTBCHHBIX IpHU3HAKOB nmpu
CLEIIJICHHOM HacleoOBaHUH,
COCTaBJICHUC TeHOTHUIINUECKHUX CXEM
CerLT.II/IBaHI/IH

Tema 5.3.
3aKOHOMEPHOCTH
HM3MEHYHBOCTH

Copnepsxanue yaeGHOro MaTepua.a

JI3MECHUMBOCTD. BBl H3MEHIHBOCTH.
HeHacyIeICTBEHHAs H HACISICTBCHHAs.
Pomp cpemel B HeHacJIeICTBEHHOH
H3MEHIUBOCTH. XapakTeprcTHKa
MOIM(QUKAIMOHHON ~ M3MCHIUBOCTH.
BapualmOHHEI Pl ¥ BAapHalMOHHad
kpuBas. Hopma peaKiii npH3HAaKa.
KonpdecTBEHHBIE U KaueCTBEHHDIC
Ipu3HAKE W HX HOpMa peaKIii.
CpoiicTBa MOIAQHKAITOHHOMN
M3MEHYMABOCTH.

HacnencTBeHHAd, WA




TEHOTUIINYUECKas M3MEHYHBOCTD.
KombOunaTuBHASL M3MEHUHBOCTD.
Meiio3 ¥ MOJOBOH IIPOLECC — OCHOBA
KOMOWHATHBHON M3MEHUHUBOCTH.
MyTanuoHHas W3MEHYHBOCTD.

[Knaccudukarmst MyTalu#: TEHHEIE,
XPOMOCOMHbIE, TEHOMHBIE. HacToTa U
MpUUMHBL ~ MyTamui.  MyTarenneie
(akToppl. 3aKOH  T[OMOJIOTHYECKUX
psIOB B HACIIeICTBEHHOM
HM3MEHYHUBOCTH

H. W. Basuiosa

IpakTHyecKoe 3aHATHE

Pemenye 3agady  Ha  ONPENCIICHHE
BEPOATHOCTH BO3HHUKHOBCHUI
HacJIeACTBCHHBIX IPA3HAKOB Ipu
Pa3IndHbIX THMAX B3aHMOJICHCTBUI
T€HOB, COCTAaBJICHUC TE€HOTUIINYCCKUX
CX€M CKpCIIMBaHUA

Copep:kanue yue0HOro MaTepuaia

l'enmetnka  4YeIOBEKa. Kapuorun
yeoBeKa. OCHOBHBIE METO/IBI
FCHETUKHU YyeJIOBeKa:
reHealOTHUeCKuH, OIU3HENOBEIN,

IIATOTEHETHUECKHUH, OHOXUMHUUECKHIM,
MoneKynﬂpHo-reHeTmeCKHﬁ.
CoBpeMeHHOE OTIpeNieIeHHe
TeHOTHIIA:

IOJTHOT€HOMHOE CEKBEHHPOBAHKE,
TEHOTHIIMPOBAHKE, B TOM HHCIC C

TIOMOIIIBIO [T11P-ananu3a.

Hacie1CTBEHHEIS 3a00JIeBaHU
yeJoBeKa: TeHHbIe 00JIe3HH, O0JIE3HH C 2

Tema 5.4. -

I'eHeTHKA 4YeJI0BEKA HACHE LR Rnn
IPEIPACIIONOKEHHOCTBIO,
XPOMOCOMHBIC Oomne3HH.
CoMarnyeckie ©  TeHepaTHUBHBIC
MyTallUH. CTBOJIOBBIE KJIETKH.
[IpUHIETEL 3I0POBOro 00pasa XU3HH,
IMATHOCTHKHM,  NPOQUIAKTHKH U
JeueHMS TEHeTHUecKHX  OoJe3HEH.
MeauKo-TeHETHYECKOe
KOHCYJIbTHPOBAHHUE. 3uaueHue
MEIUITHHCKON TeHETUKHA B
IpenOTBPalIeHIH 51 JIEUeHHH!
reHeTHUYecKnX 3a00/IeBaHUH YeIOBEKa
IIpakTH4ecKoe 3aHATHE
«CocTaBieHue u aHau3 2
POJIOCTIOBHBIX UCTOBEKAY
Pazzen 6. DBoTIOLMOHHASI OHOJIOTHS 4 OK 02, OK 03
Tema 6.1. l Copep:kanue yqae0HOro MaTepuaJja 2




IJBOJIONHOHHAS TEOPHS
H ee MeCTO
B ONOJOTHH

[TpenmoChUIKK BO3HMKHOBEHUS
5BOJIIOIIAOHHON TEOPHH.
BOTIONUOHHAS TeOpHus U €€ MECTO B
Ouonoruy. BiusHHUEC 3BOJIFOIMOHHOM
TeOpHM Ha pasBATAC Ouonoruu  H

ApyTUX HAYK. CBUJETENHCTBA
SBOJIIOLIAH. T1aeoHTOIOTHIECKHE!
[I0CTIEI0BATENBHOCTD TOSIBIICHHSI
BUJIOB B
[ATTEOHTONOrHIECKOH NETOMUCH,

[IepexX0IHbIC (popMBEIL.

Buoreorpaduyeckue:  CXOACTBO - H
pasnuure GayH ¥ (yop MaTepuKOB H
OCTpOBOB. DMOPHOIOTHIECKHE:
CXOICTBA M pasiIuius 3MOPHOHOB
pasHBIX BUJIOB [I03BOHOYHBIX.
CpaBHUTENHHO-aHATOMUUCCKAC:
TOMOJIOTHYHBIC, aHAJIOTHYHbIC,
pyIUMEHTapHBIE OpTaHbl, aTaBU3MBbIL.
MoJeKy IS pHO-OHOXUMHIICCKHE:
CXOJICTBO MeXaHU3MOB
HACTIEICTBEHHOCTH W OCHOBHBIX
META00MMIECKUX IyTeH Y BCEX JKUBBIX
OpraHu3MOB.

poormonHas Teopus . JlapBuHa.
[TpenmoChUIKY BO3HUKHOBEHHS
jappumEusMa.  JBIDKympe - CHIBI
SpoJEOIMH  BEAOB 1O JIapBUHY
(W36EITOYHOE ~ Pa3sMHOXNCHHE TP

OTrpaHHYEHHOCTH pecypeoB,
HeolpeeIEHHaT M3MEHIUBOCTE,
foprba 3a CyIIeCTBOBAHHE,

eCTEeCTBEHHEIA 0TOOD)

Tema 6.2.
MuKpO3B OO
1 MAKPOIBOJIIOIHS

Copepsxanue yaefHOro Marepuaa

CupHTeTHUEeCKAsh TEOpus —OBONIOMHMH
(CT3) u e OCHOBHBIC TIOJIOYKEHHSL.
Mukpoasposronys.  Llomymsius - Kax
eIMHMIA BHJA U 9BOIIOLUH.

JIBmxKyIue CHJIBI
(aKTOPHI)IBOIIOLIIN BUJIOB B
IIPUPOJIE. MyTaroOHHBIA TIponece 1
KoMOWHATHBHASA M3MEHIHBOCTD.
[lomyIAUEOHHBIC  BOJNHEL M npeid
TEHOB. W3omamus 51
MHUTPAIHL. EcTecTBeHHBIH 0TOOD  —
panpapisEoyl - paxTop  OBOJIOLHIH.

®opMbI eCTECTBEHHOTO
ot6opa. [IprCIocOOIEHHOCTE

OpraHu3MOB KaK pe3ynpTaT
SBOJIIOLIUH. ITpumephl

npucrocobneHut ¥ OpraHu3MOB.
Apomopo3pl 4 HIHO0a AN Talluu.




Bunu BumoobpaszoBanue. KpuTepun
BHIA. OCHOBHEIC (hopMEI
BUIO00OPa30BaHMS: reorpaduyeckoe,
sxosorudeckoe. MakpoIBOJIOIHSL.
dopMBEL  3BOJIIOLIAH: (uneTnyeckasd,
IVBepreHTHas, KOHBEPTeHTHAs,
napajuieabHasd. HeoOpaTUMOCTh
9BOJIFOLMHA

HpaKTuquIcoe 3aHATHE

«Omucanue IPUCTIOCOONIEHHOCTH
opramm3Ma H €€ OTHOCHTEIBHOIO
XapaxTepay

| Paznes 7. BosHUKHOBeHME U

pa3sBHTHE JKU3HH HA 3emiie

=

Tema 7.1.
3apoxKaeHue
1 pa3BHTHE KH3HH

CopnepykaHne y1e0HOro marepua/ia

JloHaydHBIC IpEeNCTaBICHIS 0
3apOKIECHUH YKHU3HHU. Hayuneie
TUTIOTE3b BO3SHUKHOBEHMS JKHA3HU Ha
3evyle; aOWoreHe3 H  IMAHCICPMUSL.
Xumuueckas 3BOJIOIHL. AGHOreHHBIA
CHUHTE3 OpraHHYECKUX BEIECTB
U3 HEOPraHWYECKUX.
DKCIEpUMEHTAIbHOe HMOATBEPKACHIC
XHAMIUECKOH HBOIOIMH. HadganbHbIC
9Tambl OHMOJOIMYECKOH  OBOJOIHH.
Tunoresa PHK- mupa. ©opMupoBaHHE
MeMOpaHHEIX CTPYKTYP 1
BO3HHUKHOBEHHUE IIPOTOKJIETKH.
[leppele KIETKA K HX OBOJIOMHUIL.
dopMHUpOBaHKE ~ OCHOBHBIX — TPYIII
JUBBIX OPTaHH3MOB.

PazBuTHe XU3HE Ha 3eMiie 110 3paM U
nepuosiaM. Karapxet. Apxelickas 4
IIPOTEPO30UCKAS IPBI. [Taneo3oiickas
spa u €€ IEpHOJBL KeMOPUHCKHUH,
Op,[[OBHKCKI/Iﬁ, CHITypUHCKHH,
TIEBOHCKHUH, KaMeHHOYTOJIbHBIH,
nepMckuit. Mesosoiickas opa H eé
EPUOMBL. TPUACOBBIH, JOPCKHUH,
MenoBoil. Kaifmosoiickast spa H €€
[IEPUOJIBL: [IAJIEOT€HOBBIM,
HEOTeHOBBIH, AHTPOIIOT€HOBBIH.

3]

Tema 7.2.
CucTeMa OPraHuvecKoro
MHpa.
IIpoucxosKaeHne 1ej0B¢e
Ka — AHTPOIIOreHe3

CopeprkaHue yqe0HOro MaTepuaia

CucreMa OpPraHWYECKOro MHpa Kak
OTpa)KCHHE  OBOJIOLHUH. OCHOBHBIE
CHCTEMATHYECKHE TPYIIIE]
OpraHu3MOB. XapakTeprcTHKa
KITIMAaTa | Te0JOTHUECKHX IIPOICCCOB.
OCHOBHBIE 3Tarbl HBOIIIOLIMU
PACTHTENBHOTO M JKHBOTHOTO MHpa.
Apomopdo3sr Y pacTeHud M
JKIBOTHBIX. llosBIEHHE, pacuBeT M
BLIMUPAHHE rpynmn YKHBBIX

[\
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OpraHu3MOB.

DBONIOIMS UYeloBeKa. AHTPOIOJIOTU
Kak Hayka. PasBuTue IpeACTaBICHUH
0 TIPOMCXOKIEHUH YSTIOBCKA. Metonsl
H3yUCHHS aHTPOIIOreHe3a. CxopncTpa U
pasnuumsi dejoBeka M OKHBOTHBIX.

CHcTeMaTHIeCKoe T0JI0YKEHHE
gyenoBeka. [IBIKYyIIUe CHJIBI
(daxTopsI) aHTPOIIOreHe3a.

HacnencTBeHHAs HM3MEHUMBOCTH U
ecTecTBEHHBI 0TO0p. OGIIECTBEHHBIH
06pa3 JKU3HH, M3TOTOBICHHE opyIui
Tpyna, MBIIIEHHE, PEYb

Tema 7.3.
OcHOBHbIE CTAANH
3BOJIIONHAH HYeJI0BeKa

Coxeprkanue yde0Horo marepuaja

OCHOBHBIE CTaJ{¥ U BETBU DBOJIOLIH
qenoBeKa: ABCTPANIONUTEKH, EIOBEK
ymensli, HemoBex IPSAMOXOANIAH,
YenoBeK HEaHIEPTAIbCKUH, YeoBeK
pasyMHBI ~ COBPEMEHHOTO  THIIA.
Haxomky  MCKOIAeMBIX — OCT@HKOB,
BpeMsl  CYIICCTBOBAHHA, o0macThb
pacIpocTpaHeHHU, 00BEM TOJIOBHOTO
MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckme  pachl.  OCHOBHBIC
OopIIne pacsl: eBpOIICOUTHAS
(eBpasuiickas), HErpo-aBCTpanoniHal
(sKBATOPHAIBHAS), MOHTOJIOUTHAS
(%HaTCKO-aMepI/IKaHCKaH). YepTsl
IpPUCTIOCOOICHHOCTH TIpeICTaBUTENCH
yemoBeYeCKUX pac K YCIOBHSIM
CyIIECTBOBAHUA. EnwHCTBO
genopedeckux pac. Kpurnka pacusMa

HpaKTuqecxoe 3aHATHE

«IIprCrOoCOGNEHHOCTE  UeNoBeka K
pasHBIM YCJOBHSAM CPE/IBL. BiusiHAE

reorpaduIecKon Cpenel Ha
MOPGOIOTHIO u (M3UONIOTHIO
YeJIOBEKAY

| Pasnen 8. Oprannsmbl a oKpy KA cpeia

Tema 8.1.
JIKOJOTHA
kax Hayka. Cpensl
SKM3HU.
Jojoruyeckue GPaxkTop
bI
JKOJOrHUECKHE
XapaKTepHCTHKH
MO JISIIHH

CopnepikaHue y1eGHOro MaTepua/ia

DKoJOrMs Kak Hayka. Jajaud H

paszielsl 5KOJIOTHH. Metonsl
9KOJIOTUIECKHIX HCCIIEIOBaHUH.
DKOJIOTHYECKOE MHPOBO33pEHHE
COBPEMEHHOTO yenoseka. Cpembl
oOWTammWs  OpraHum3MOB:  BOAHAd,
HA3eMHO-BO3IyIITHAL, [IOYBEHHAs,
BHYTPHOPTaHU3MEHHA. ‘

DKOJIOTHYECKUE (haxTOpBHI.
Knaccuukarus 9KOJIOTHYECKHUX
¢axTopoB: a0HOTHYECKHME,

OUOTHYECKHUE )58 aHTpOHOl"eHHbIe.

OK 02,
QK 03




JleficTBEE OKONOTHYECKUX (haKTOPOB

Ha Opranu3MbL. AOUOTHIECKHE
(haKxTOpHL CBET, TEMIIepaTypa,
BJIQKHOCTb. doTOmepruoIU3M.

[Ipucriocobnenus. ~ OpPraHusMoB K
nmeicTBUI0 a0HMOTHYECKUX (haxTOpOB.
BHOJIOTHYECKHE PUTMBL bHOTHYIECKUE

(baKTOpBEL. Buner OHOTHYECKHX
B3aUMO/ICHCTBHIH: KOHKYPEHIIHS,
XUITHAYECTBO. [Tapaszutuswm,
MyTyaJli3M, KOMMEHCAJIN3M

(KBapTUPAHCTBO, HaxJIeOHUYECTBO),
aMeHCANM3M, HEeWTpamu3M. 3Ha4YCHHE
GUOTHUECKHX B3aMMOICHCTBUN  JIA

CYIIECTBOBAHLI OpraHHU3MOB B
MIPUPOJHEIX coof1iecTBax.
DKOJIOTHUECKHUE XapaKTePUCTUKH

nomynsamui. OCHOBHbBIC IIOKa3aTe/lH
TIOMYJIALWE: YHCIEHHOCTD, IIIOTHOCTD,
POYXIAEMOCTb, CMEPTHOCTD, MPHPOCT,
murpanust. JuHaMHuKa HYHCICHHOCTH
TOIYJISIIAN U €€ PeryJLAlug

HpaKanecmoe 3aHATHE

«[lofcuéT TIIOTHOCTH  IIOMYJIAIHH
Pa3HBIX BUIOB PACTECHHID

Pasnen 9. CoobmecTBa M IKOJOrHYECKHE CHCTEMbI 12

Copepxanue yde0HOro MaTepuaa
Co06I1IecTBO OPraHH3MoB — OMOLEHO3.
CrpykTypsl ~ OmoleHo3a:  BHIOBad,
[IPOCTPAHCTBEHHA, TpodHIECKas
(nuuiesas). Bumpl-1OMHHAHTEL Cas3u

B OMOIIEHO3E.

DKOJIOTHYECKHE CHCTEMBI
(SKOCHCTEMEL). [TonsiTHE 00
9KOCHUCTEME u OUOTEOLEHO3E.

Tema 9.1. @OyHKIUOHAIIBHBIC KOMITOHEHTEI
Coobineciba 9KOCHCTEMEL: IIPOJIYLIEHTEL, ]
OPTAHHIMOB, KOHCYMEHTEL, PEIYIEHTEL. 2
T KpyroBopoT — BEmECTB W IOTOK

SHEprHH B 3KocucTeMe. Tpodpuueckue
(mmImeBble)  YPOBHH — 9KOCHCTEMEL
[Iumessie menu u ceTH. OCHOBHEIE
[OKa3aTeNd SKOCHCTEMBL: Omomacca,

HIPOJTYKITHS. DKOJOTHYECKHE
IHAPaMHAJIEL: [IPOLYyKLUH,
ypcIeHHoCcTH, Omomaccel. CBOWCTBA
SKOCHCTEM:! YCTOMYHUBOCTD,
caMoperyJIIus, pa3BUTHE.
Cykueccusl.

Copaeprkanne yde0HOro MaTepuaia

QK01 OK 02,
0K 03, OK 07,
FIK 12
[K 1.1




r Tema 9.2.
IIpupoaubie
skocnereMbl brocdepa —
rio0anbHas
jKocucTeMa 3eMITH

[TpuponHbIe 9KOCHUCTEMBL
DKOCHCTEMEI PEK ¥ 03EP. JKOCHCTEMA
XBOMHOIO WM UIXPOKOJHUCTBEHHOIO
neca. AHTpOIIOTEHHbIE 3KOCHCTEMBL
ATPO3KOCHCTEMBL VpO0IKOCHCTEMBI.
Buojoryueckoe W XO3SHCTBEHHOC
3HAUCHHUE arpo3IKOCUCTEM 15§
ypOOIKOCHCTEM. BuopaszHoobpasue
xaK GaKTop yCTOHIMBOCTH SKOCHCTEM.
Coxpauenue OHOJIOTAYECKOTO
pasHoOOpasus Ha 3emile

Vyeume B. M. Bepnanckoro o
6mocdepe. I'paHmubl, — cocTaB M
CTPYKTypa orochepsl. Kusoe
BEINECTBO u €ro GyHKUHUH.
OcoberHOoCTH oroc(epnl KaK
r1100aIbHOM DKOCHCTEMBI.
JIuHAMHYECKOE paBHOBECHE "
oOpatHas  CBA3b B ouocdepe.
KpyroBopOThl BEIIECTB U
6HOreOXUMHUUECKHE LIUKIIBI JJIEMEHTOB
(yrmepoma, — as30Ta). 30HAIBHOCTD
orocheprl. OCHOBHBIC OHOMBI CYIIN

8]

Tema 9.3.
Bausnue
AHTPOMOIreHHbBIX
daxTopos na 6uocdepy

IIpodeccuoHa ILHO
OpHEHTHPOBAaHHOE cojeps;KaHue
(comepkaHue NPUKIATHOTO MOy J151)

22

CopnepskaHue y1e0HOro MaTepuaia

UenoBeuecTBO B Omochepe 3eMIH.
AHTpOTIOT€HHBIE H3MEHEHMUS B
ouocdepe.

['mob6aibHbIE 9KOJIOTHUECKHE
npo6iieMsl. CoCymecTBOBAHHE
IPAPOJIEL u 4eI0BeYeCTBa.
CoxpaHeHune GuopasHooOpasus  Kak
OCHOBA  yYCTOMYMBOCTH ouocheprl.
OCHOBa pAaIMOHAIIBHOTO YIPABICHHA
[pAPONHBIME ~ pecypcamu  H - HX
WCIIOJIb30BaHHE. JloCTIDKEHHSI
GHOJIOTHH M OXpaHa MPUPOJIEI

o

HpaKTPI'-IECKHe 3aHATHA

«OTXO0BI TPOU3BOJCTBAN
«DKOJIOTAYECKHE ACIIEeKThI
1po)eCCHOHATBHO AEATENBHOCTHY

Tema 9.4.
BansHue cOHATbHO-
HKOJOTHYECKHX
¢daxTopOB Ha 310POBbLE

IpodeccrnonaabLHO
OpMEHTHPOBAHHOE cojepkaHue
(conep:kaHue NPHKJIAHOIO MOy JIf1)

Copepskanue y4e0HOro marepnaJja




YeJ0BeKa

3MOpoBbE H €0  COCTABJISIOMIME.
DaxTopHL, TIOJIO’KHTEIIBHO U
OTpHULATENBHO BIIASIFOIIIUE Ha
OpraHmsM  4YeJOBeKa. [Tpobnema
TEXHOTEHHBIX BO3IEACTBUN Ha
370POBBE yeI0BeKa
(3TEKTPOMArHUTHBIE IO, OBITOBAS
XUMUSL, H30BITOUHBIE IYMBI, paAallil
¥ T.L). AgnanTanus — OpraHuM3Ma
yejoBeka K (axropam OKpy KaroUIeit
cpenpl.  1IpvHIHAIEL popmupoBaHHs
3/[0pOBLECOEPEratoMero  MOBSACHM.
duspueckas aKTHBHOCTH W 3I0POBEBE.
BroXuMHYECKHE ACIEKTHI
paLOHAIBHOTO UTAHMS

JIaGopaTopHO€ 3aHITHE

«BisEEE aOHOTHYECKHX (PaKTOpoOB
Ha denoBeKay (B KauecTBE TPUITEPOB,
CHIDKAFOIIHX paGoTOCIIOCOOHOCTD,
UCIIOJIE30BATh yCIIOBUS
OCYIIECTBIICHH npoeCCHOHATBHOM
JESTENBHOCTH: IIyM, TeMIepaTypa,
(u3pIecKas HarpysKa u @)

ﬁ)asueﬂ 10. OcHOBBI OHOTEXHOJOrHH

Tema 10.1.
OcHOBbHI OHOTEXHOJOTHH

Conep:kanue y4e0HOro MaTepHaia

BroTeXHOIOTHS KaK oTpacib
IpOM3BOACTBA. ['CHHAA HMHKXCHEPHS.
Dramsl  CO3MAHMS PEKOMOMHAHTHOH
JIIHK ® TpaHCIEHHBIX OpraHM3MOB.
Ketounass wmHXKeHepus. KieTodHbIC
KyJIBTYPBL MHEKpPOKJIOHATTBHOE
pasMHOXKEHHE pacTEHHH.
Knonuposanue
BBICOKOIIPOLYKTHBHBIX
CebCKOXO3SMCTBEHHBIX OPraHUu3MOB.
DKOJIOTUIECKUE 1 STUYECKHE
npobnembl. MO —  TCHETHUECKH
MOIU(QHIMPOBAHHBIC OPraHM3MbI

o

Tema 10.2.
BuoTexHoJI0ruu
B ;xn3HN U npodeccnu

Ipodeccrona IbHO
OpMEHTHPOBAHHOE cojepiRaHue
(comepsxaHHe NPHKJIAHOIO MOy J151)

CopepxxaHue yqedHoro marepuajia

HpaKTI/I‘IeCKOC 3aHATHE

OK 02, OK 03,
OK 04, OK 07
[K 1.6




OCHOBHBIE HAIIPABIIEHH
COBpEMEHHON GUOTEXHOJOTHH B
npocbeccyIOHaanoﬁ nesaTebHOCTH
gemopeka. MeTompl OHOTEXHOJIOTHH.
O6BLeKkTsl  OHMOTEXHOJIOTHH. DTHKA
GHOTEXHOJIOTHYECKUX U TeHEeTHICCKAX
HKCIIEPAMEHTOB.

Keitcsr ma aHanu3 HHGOpMAINH O
HAYUHBIX JOCTHKEHHSAX B obnacTu
TEeHETUUECKUX TEXHOJIOTHH,
KIIETOYHOM  MEDKEHEpHH, —THIICBBIX
GHOTEXHOJIOTHH.

3anura Keica: IpeACTaBIeHUE
pe3yIbTaToB pEIIeHHUs KeHcoB
(BBICTYILIEHHE C npeseHTanuei)
[Ipapmwia  TOHMCKA X aHaM3a
61OSKONIOTHUECKOll HHpOpMalyi 13
pasIUYHbIX HCTOYTHHKOB (Hay4Has 4
yueOHO-Hay HAs IUTEPaTypa,
cpencTBa MaccoBoit mHGOPMAINH,
cetb VIHTEpHET ¥ IPYTHe)

| Pasnea 11. Pemenue KelicoB B 06J1ACTH GHOTEXHOJIOTHIl

10

Tema
11.1.1. BuOTEeXHOJOIHH
B NPOMBINLIEHHOCTH

IIpodeccuoHATLHO
OpHEHTHPOBAHHOE cojep:KaHue
(comepikaHue MPUKJIANHOTO MOy J151)

Copep:kanue yaeGHOro marepuaia

IpakTHyecKne 3aHsITHI

Pasputne IPOMBIIIIEHHOH
GHOTEXHOJIOTHY ¥ €€ MPUMCHCHHC B
YKU3HH YEIOBEKa.

Kejicel Ha aHamu3 HHG(OpPMAUKMA O
pa3BUTHH ITPOMBIIIIIEHHOH
6HOTEXHOJIOTHH (10 MUHH-TPYIITIAM).

Jammura  Kewca: [peCTaBICHUE
pe3yIbTaToB peIIeHHs KelcoB
(BBICTyIIEHHE  C pe3eHTanuel),
HoWMcK W aHanu3 HH(bopMalWH U3
pa3IAIHBIX HCTOTHHKOB (may4Has #
yueOHO-HAyIHAA auTeparypa,
cpelcTBa  MacCOBOH pa(QOpMALKH,
cetb VIHTEpHET | IPYTUE)

OK 01, OK 02.

OK 04, OK 03.
OK 07
LI 1.2,

MK 1.7

Tema 11.1.2.
CounaiabHO-3THUECKHE
ACNEKTDI
GHOTEXHOJIOTHI

IpodeccnonaabHO
OpHEHTHPOBAHHOE cojep:KaHue
(comepsKaHue NPHKIAAHOTO MO1yJis1)

Copep:xanue yaefHoro marepuaJa

TpakTHyecKue 3aHATHI

DTUYeCKUe ACTIEKTHI pa3BUTHSA
GHOTEXHONOTHI ¥ NPUMEHCHHE HX B
KHA3HU 4eIOBEKa.

Keiicol Ha aHanmu3 HHEOGOPMAIAH 00
STHUYECKHX aCTIeKTax pa3BUTHSL

o




6UOTEXHONOTHH (110 MWHH-TPYIIIaM).
Jammra  Keuca: npeaCTaBIeHUE
pe3yIbTaToB pEILECHHUS KeiicoB
(BpICTymIIEHHE  C npe3eHTanned),
QoMCK W aHamu3 HHbopManuu U3
pasNUYHBIX HMCTOTHUKOB (mayuHast U
yueOHO-HAYIHA nuTeparypa,
cpecTBa  MacCOBOM pH(GOpMALAH,
ceTh VIHTEpHET U JIPYTHE)

IIpodeccnoHaNbHO
OpHEHTHPOBAHHOE cojiep:kanue
(copepkaHue MPHKJIATHOTO MO/yJIs1)
Conep:kanue yde0HOro Marepuaia
IpaxkrHyeckue 3aHATHHA

PasButue HUOTEXHOOTUH G
IpUMEHCHHEM TEXHIICCKHIX CHCTEM
(OrOMHKCHEPHS, 6uonH(pOpMaTHKA,
GHOHMKA) M UX IPUMCHEHHE B JKH3HH

Tema ueJI0BeKa
11.1.3. buorexnojorun | Keficel Ha aHAIM3 uHpOpMalKH O 4
H TeXHHYIEeCKNE pa3BUTHU GUOTEXHOJIOTHH ¢
CHCTEMBI IPEMEHCHHEM TEXHMYCCKUX CHCTEM
(o MUHHA-TPYIIIAM).
3amuTa  Kewca: IpecTaBICHUE
pe3yIbTaToB peIIeHs Ke#coB

(BBICTyILICHHE ~ C Tpe3eHTaluei),
HoMcK M aHanm3 HHQOpMAauud U3
pasTMYHbIX HCTOYHIKOB (nay4Has 1
y4ueOHO-HayIHAs TUTEPATYPA,
cpencTsa MaccoBoil ~ HH(OpPMAIHH,
cetb VIHTEpHET ¥ APYTHE)
[Ipome)cyTouHas aTTeCTalliA (z:lmb(bepeﬂmlposaﬂﬂblﬁ 3a4eT) 2

[—lgcero: 72




3. YCJIOBMA PEAJIM3AIIANA IPOI'PAMMBDBI OBHIEOBPASOBATEJII)I—IOfII
TUCITATLTAHBL
3.1. Tpe6oBanust K MHHAMATLHOMY MAaTepUaJbHO-TEXHIIECKOMY oGecreyeHno

Peanm3ariyst IporpaMmMbl yueGHOrO IpeameTa TpeOyeT HATMIHS yueGHOro KaOHHETa OUON02UL:
o  TI0CAIOYHBIE MECTa M0 KOMMUCCTBY 00y4aroIIxCs;
o paBotuee MECTO HPENOJaBaTelll,

OGopynoBaHKE yaeGHOro KabuHeTa (garysaHele nocoOus):

o Crenn «VHCTPYKIHS IO TCXHUKE Ge30MacHOCTH | OXpaHe Tpyaa».
° I/IHcpopMauHOHHHﬁ CTEHJ C pa3ieiiaMu:

o «Mudopmamua»

o «Texumka 0€30I1aCHOCTH B xabuHeTe OMOJIOTHAN

o «OxazaHue IMepBOH MOMOIIIY

o «[oTOBHMCH K 3a4UETY»

o «Buonorus B MpOQECCHI

Inaxamol.

o  «DBONIOLHA UCTIOBEKAY,

o «Pa3BuUTHE OPraHUICCKOT

o «Bumpl. O6pa3oBaHUE BUIOBY;

o «VumuBUAyaNbHOE PA3BUTHE OpraHu3Man;

o («JKu3HEeHHBIN THKIT KICTKI,

o «MeHo3»;

o «CTpoeHHE KICTKIN,

o «Ampo. XpoMOCOMBD);

o «DOTOCHHTE3N,

o «DHepreTHIecKuit 0OMEH KIJIETKI,

o «CTpoeHHUE ¥ PEILTIKAIs JTHK»;

o «BuocuuTe3 benka. TpaHCKPAIIHLY:

o «BuocuuTes 6enxa. TpaHCILIIUA»;

o «JlurEOpUIHOE CKPEIHBAHICY;

o «MoOHOTHOpUIHOE CKPEIIUBAHUCY.
YMK

o Paboune nporpaMmel

o KOHTpPONBHO — OIEHOTHBIC cpencTBa

o MerouuecKie yKasanus [0 BHIIOTHEHIIO BHeayIHTOPHBIX
CaMOCTOSITENBHBIX PaboT.

o IIpakTHKyM IO IIPOBEACHUIO MabOPATOPHBIX | MPAKTHHECIHIX paboT

o  OmopHBIE KOHCTIEKTHI, KPOCCBOPIE!

e AJTOpUTMBI PEIICHHA 5KOJIOTHUECKHX, TEHSTUICCKUX 1 XUMHIECKHX
3aa4

o MeToquuecKue PEKOMEHIAIH 110 paboTe ¢ NCTOUHMKAMU
HHQ)opMaan(pa60Ta ¢ KHUTOH ¥ T. II.)

o JlmpmakTHIeCKUH pasaaTodHbIA MaTepHall ¢ 57IeMEHTAMH HHTEPAKTHBHOIO
o0Oy4deHus

o KommekT yueOHO-HarTSIHbX Hocobuii o yaeOHO! TUCLHIIIHHE
«brOTOrHI»:

TexHu4ecKHe cpeacTsa o0yueHHsI:

o HoytOyx «Acerr»
o Temesmsop «SAMSUNG




3.2. MudopmalinoHHOE oGecreveHe peaauzannm nporpamMmbl
OcHOBHBbIE NCTOYHHKH
Jijist CTYACHTOB

1. CyxopykoBa, J1.H. Buonorns /6a30Bbli yposens/ 10-11 ki1.-M.:
HpOCBeLHeHI/Ie,2019

2. Kamenckuii, A.A. Buoorus: O6mmas OHONoTHa: y4eOHHK. — M.: dpoda,
2018

3. CyXxOpyKoBa, J1.H. Bronorust: 6a3oBEIH yPOBEHD- 10-11 xn.-M.:
Hpocxsemem&e,ZOl 5

4, CyxOopyKoBa, J1.H. Bronorust: 6a30BEIA yPOBEHD- 10-11 x1.-M.:
ITpoCBEILeHAC ( amexTpoHHAs oubn-Ka

5. KameHnckui, A.A. BHOIOTHL: OGas 6rOIOrHs: YICOHHK.- M.: [lpoda,
2014

6. TepemoB, A.B. BuoIOrYeCKHe CUCTEMbI X IIPOIECCHI: yuebuuk 11
wrace. - M: Bianoc, 2020

7. Uebpnues, H.B. BrONOTAIeCKI TeMaTHIeCKU CloBaphb: yaebnoe
mocobue. — M. Axanemus,2006

st npenouaBaTeneﬁ

1. demepaibHBIA 3aKOH OT 29.112012 Ne 273-®3 «0O6 obpazoBaHiK B
Poccuitckoit Denepartim.

2. Tlpukas MHHUCTEPCTBA obpasoBaHus U HAyKH P® ot 17.05.2012 Ne 413
«O6 yTBEPIKICHAN (enepanpHOTO roCyIapCTBEHHOTO 06pa3oBaTENbHOr0
cTamapTa CpefHero (1oJHOTO) 00IIEr0 00pa3oBaHHU.

3. IIpuxa3 MuHHCTSPCTEA 0GpasoBansl U HAYKA PD or 29.12.2014 Ne 1645
«O BHECCHWY M3MEHEHNH B [Tpuxa3 MuHHCTEPCTEA oGpasoBarus 1 HayKH
Pd or 17.052012 Ne 413 “06 yTBEpKICHHH (penepanbRoro
roCyIapCTBEHHOTO 06pa30BaTeILHOTO cramjapTa CpeiHero (NOJTHOTO)
o1Iero 00pasoBAHUS ».

4. TIucpMo JemapTaMeHTa rOCYAapCTBEHHOI TIOTHTHKH B cpepe MO/IrOTOBKH
paGoumX KaapoB 1 IO MunoOpHAYKH Pocemu ot 17.03.2015 Ne 06-259
«PeKOMEHIaI|A [0  OpraHu3allii [IONyYeH s ~ CPEIHEro 061ero
obpazoBagms B MHpenenax ocBOeHMs 00pa3OBATENBHBIX pOrpamMM
CpeIHEro 1po¢)ecCHOHATIBHOTO obpasopaHus Ha Gase OCHOBHOrO 00LIETO
o6pasoBaHus C YICTOM TpeGoBaHuH (peniepanbHbIX rOCyIapCTBEHHBIX
06pa3oBaTeNbHBIX CTaHmapToB U 10Ty 4aeMoil npodeccun MM
CrIeIMabLHOCTH CPETHEr0 npoecCHOHaIBHOTO 06pa3oBaHMD).

5. Tabpuensu O0.C, TTvicosa T Xummus: KHAra I TIpernosiaBaTess: yuel.-
MeToI. Imocobue. — M. 2012,

6. Tabpuersn O.C. U op. Xumus JUL npodeccuil U CrienuaibHOCTeN
rexmmaeckoro mpodut (3MEKTPOHHOC TIPUIIOIKEHIIE).




JlomoaHHTeIbHbIC HCTOYHHKN
Jls1 CTY/ICHTOB

1 3axapos, B.b. O6mas Gmonorus: yaebruk 10- 11 xacc. - M: JTpoda, 2010

2 Tepemos, A.B. BrOJOTHUECKHE CHCTEMBL H IIPOLIECCHL. yueGuuk 11 Kmacc. - M:
Bnamoc, 2010

3 UYe6rpmmes H.B. BHONOTHUECKHUH TeMaTUUeCKuil CIoBapb: yue6roe mocobne AL CTYJICHTOB
CI1O. —M.: Axanemus,2006

4 Tymukus E.W. O6mas 6GuoNoTHs C OCHOBAMIU HKOJIOTHH U npmpoaooxpannoﬁ eI TENbHOCTH:
yueOHOe nocobue. — MUPIIO, Axanemust,2010

Jist npenoaasaresei

1. Buoyorus: B 2 T./ IO Pea. H.B.SIperusa. — M., 2010.

2. Buosorus: pyKOBOICTBO K IPAKTHYECKUM 3aHITHAM / mon pexn.
B.B.Mapxusnoit. — M., 2010.

3. Japsun Y. CoamieHU. — T 3 <ML, 15939

4, Japsus 4. TIpOMCXOMKIEHHAE BUAOB. — M., 2006.

5. KobpumHckuit B.A. dunocodus IKOTOTHH: KpaTKui Kype: yuel. mocodue
TUIS By30B. — M.,2010.

6. Opmosa D.A. FcTopus AHTPOTIONIOTHIECKIX yueHnit: yueOHUK 75 BY30B.
— M 2010,

7. Tlexos A.Il. bruomorus, reHeTHKA U IMapasuToNoThHA. — M., 2010.

8. Ue6puues H.B., I'puresa I'.T. Buonorust. — M.. 2010.

MuTepHeT-pecypebl

1. www sbio.info (Best Guonorus. CospeMeHHas OnONOrus, CTatbi.
HOBOCTH, OHOIAOTEKA).

2. www.window.edu.ru (EquHOE OKHO TOCTYIIA K 06pazoBaTe/bHbIM
pecypcam VuTepiera 1o OUOJIOTHH).

3. www.Sballov.ru/test (Tect Ansd aGUTYPUEHTOB IO BCEMY [IKOJILHOMY
Kypcy GUOJIOTHH).

4., www vspu.ac. ru/deold/bio/bio.  htm (TenexoMMYyHHIKALHOHHDIC
BUKTOPHHBL 110 OHOJIOTHA — SKOJIOTHY Ha CepBepe BOPOHEKCKOTO
yHHBepcheTa).

5. www.biology.ru (buonorud B OTKpBITOM KOJIICIUKE. CaiiT COnepKHUT
5NEKTPOHHBIH yUeOHNK 110 guonornu, On-line TECTHL).

6. www.informika.ru (DneKTPOHHEIH y4ueOHHUK, GONBLION  CIHCOK
HHTepHeT-pecprOB).

7. www.nre.edu.ru (BuomoruuecKas KapTuHa  MHpa. Paznen
KOMIIBEOTEPHOTO yuebHuKa,paspadbo-TaHHoro B MOCKOBCKOM
roCyIapCTBEHHOM OTKPLITOM YHUBEPCUTETE).

8. www. nature. ok. ru (Penkue H cuesafolue JKUBOTHBIE PoccHH —
IPOEKT DKOIOTHICCKOTO nerTpa MI'Y nM. M.B.JIoMOHOCOB&).

9. www.kozlenkoa.narod.ru (Jlnst TEX, KTO YIHTCA cam M YUMT JIPYTHN:
O9HO 1 MMCTAHIIMOHHO, OXOTIOTHIL, XIMIH, JPYTUM HPEAMETAM).

10. www.schoolcity.by (bromnoris BOIpocax 1 OTBETAX).

11. www bril2002.narod.ru  (Bromorus A [IKONMBHUKOB.  KpaTKast,
KOMIIaKTHAast, HO IOCTATOIHO nojpobHas uHpopMALMA 10 pasienam:
«O6bmmass OMOJIOTHL, «BoTaHHKay, «300JI0THY, «YenoBex»




4. KOHTPOJIb X OLIE
OBIIEOBPA3OB

HKA PEBYJUII)TATOB OCBOEHU:1
ATEJIbHOU JUCHUILINHBI

O6mas/npodeccHoHATBLHAS

Tumn oueHOYHbIX

Pazpen/Tema .
KOMIIETEHIUA ; MeponpUATHIT
VY cTHBIH 0MPOC
BrInojiHeHME TeCTa
Pazmen 5 Ketic - 3apanue
OK 01. Beibuparh croco0s! 5 = &
. | Tema 5152 Biduduth. [TpaxkTnueckue u
peleHus 3a1a4d npodeccrHoHaTbHON s
Paspmen 9 naGopaTopHbIE PAbOThI
I

esaTeJIbHOCTH HpI/IMeHHTeHBHO
K paznanmM KOHTEKCTaM.

Tema 9.1,9.2,9.3,9.4.

Buoornyeckuii JMKTanT
Pa3HOYpPOBHEBBIE
3aIaHusd
dpoHTaNIbHbL 01POC

OK 02. Vcnonb30BaTh
COBpEMEHHBIE CPETICTBA IIOHUCKY,
aHanM3a U MHTEPIPeTalni
pE(OpMALIH, ¥ HHPOPMAIHOHHDIC
TeXHOJIOTHY J1JIsl BBIIOJTHEHHUS 3213
po(eCCHOHATBHON IEATEIBHOCTH.

Pasmen 1 Tema 1.1.

Pasmern 2 Tema 2.1 9203,

Paszpen 3 Tema 3.1,3.2.

Paznen 4 Tema 4.1,424.3.

Pasmen 5

Tema 5.1,5.2,5.3,5.4.
Pasnen 6 Tema 6.1,6.2
Paznen 7 Tema 1273
Pasmen 8 Tema 8.1
Paznen 9

Tema 9.1,9.2,9.3,9.4.

Paznen 10 Tema 10.1.10.2.

Pazmen 11
Tena 11.1.0.111.2,01.1.3

VYeTHBIH 0Mpoc
BHONIOTHYECKIH AVMKTAaHT
KoHCIEKTE

Pedepatsl

Coobrmenmns
[TpakTH4ecKue u
nabopaTopHbe PAdOTH!
Keticel - 3a0aHMs
BroimonneHue TecTa

OK 03. ITmagupoBath U
pean30BbIBATh cOOCTBEHHOE
pO(ECCHOHATBHOE 1 JITIHOCTHOC
pa3BUTHE, IPeIPUEIMATENECIYIO
IeATENPHOCTD B pohecCHORAIBHON
cdhepe, UCIIONB30BATh 3HAHUA IO
paBOBOH H uHaHCOBOH
rPaMOTHOCTH B Pa3IAIHBIX
JKM3HEHHBIX CHTYaLUIX;

Pazmen 2 Tema

Dl DS

Paszmen 5

Tema 5.1,5.2,5.3,5.4
Pasnen 6 Tema 6.1,6.2
Paznen 7 Tema Tl F Dl s>
Pasmen 8 Tema 8.1
Pazmen 9

Tema 9.1,9.2,9.3,9.4
Pazgen 10 Tema 10.1,10.2
Pazpmen 11

o o o e B O

DpoHTANBHBIH 0POC
[TpakTHyecKue u
nabopaTopHbie PadOThI
Pemenue
TeHETUUYECKIX U
9KOJIOTHUYECKUX 3a1al
3amuTa Keica
(BBICTYILICHHE C
npeseHTaLuel)

OK 04. DpheKTHBHO
B3apMOIeHCTBOBATE B paboTaTh B
KOJIIEKTHBE ¥ KOMaH/IE;

Pasmen 2 Tema 2.1 2923k

Pasmen 3 Tema 3.1,3.2.

Paznen 4 Tema 4.1,4243.

Paznen 5
Tema 5.1,5.2,5.3,5.4.

Pazmen 10 Tema 10.1.10.2.

Pazmen 11
e 111,70, 11120015

VYcTHBIA OMTPoC
dpoHTaNbHbI KOHTPOIb
[IpaxTudeckie padoThl
BELITIOTHEHHE TECTA
YcTHBIH 0mpoc
dpoHTanbHBI KOHTPOIIE
[TpakTHYecKHe 1
nabopaTopHbIe PadOTHI
BrinoaHeHne TecTa
HabmroeHHE 3a XOA0M




BBITONHEH NS TIPAKTHKO-
OpUEHTHPOBAHHLIX
3aaHui
[TpencTaBiaeHue
pe3yNLTaTOB
[IPAKTUUECKUX U
nabopaTopHBIX paboT
[IpoBeneHue
XAMHUYECKOTO
9KCIICPUMEHTA
BreimonHeHue
KOHTPOJbHBIX
paboT 1o
pasaenam JHCLHILTHHEI
OueHka
CaMOCTOSITENLHO
BBIMOTHEHHBIX 3aJaHuH
BhInoTHEHUE 3a1aHKi
POMEIKY TOUHOH
aTTecTallH
Pemenne PKONOTHIECKUX
3aJa4
CocTapieHne ypaBHeHHUH
XAMHUECKHX PEaKIH,
HMJUIIOCTPUPYIOTIHX
TIPOLIECCHI,
IPOUCXOAALLKE [1PH
yCTpaHeHHHU JKECTKOCTH.
BOJIBI

OK 07. ConeicTBOBaTh
COXPAHEHHUIO OKPYIKAOIIEH CPEIEL,
pecypcocOepeKeHHIO, TPUMEHATD
3HaHus 00 M3MEHEHNH KIIMMaTa,
[IPUHITUIIEI OEPEKITHBOTO
IPOU3BOJICTBA, dPHEKTUBHO
NelicTBOBATH B UPE3BBIYaHHBIX
CUTyaIHuaX

Paznmen 5
Tema5.1,5.2,5.3,5.4

VYcTHBIR OMpoc
[TpakTHUECKHE 1
naGoparopHele padoTLI
BrinoHeHWe TecTa
Pemenue 2KOIOIHUECKIX
3a1au

BuonornuecKuil IHKTaHT

[IK 1.1 BBImOJHATH
[10JrOTOBHTENbHEIE PAOOTEI IIPA
IPOU3BOLCTBE KaMEHHBIX paborT;

Paznmen 9
Tema 9.1,9.2,9.3,9.4

TemaTH4ecKoe
TECTUPOBAHHE
[TpakTHyecKne H
naBoparopHele PadoTh
Pemenre reHETHUECKNX
3a/1a4

3amuTa TBOPUYECKHUX
paboT

PazpaboTika raoccapis

[IK 1.2. IIpon3BOIUTE obuue
KaMeHHBIE Pa0OTHI pa3IUIHON
CHIOYXHOCTH;

Pazmen 9
Tema 9.1
Pazmen 11
Tema 11.1.1,11.1.2,11.1.3

OneHuBaeMas JIHCKYCCHs
10 BOIIPOCaM JIEKIHH.
[TpencraBieHHe yCTHBIX
COODIIeHHI C
npe3eHTalHeH,




[1K 1.6. KouTponupoBaTh Ka4eCTBO
KaMEHHLIX paboT;

Pazmen 10 Tema 10.1.10.2.
Pasgen 11
Tema 11.1.1,11.1.2,11.1.3

MOATOTOBJICHHDBIX 1O
MIePeUHIO HUCTOUHHKOR,
peKOMeH,U.OBaHHbJX
Hp@HOHElBaTGHGM.

[IK 1.7. BemonHsaTh pEMOHT
KAMEHHBIX KOHCTPYKITHi

Pazmen 11
Tenma 11,1 1 11.1.2,11.1.3

JIukTaHT Ha
HCIIOIB30BAHUE
apryMEHTOB,
OMOIOTHUECKOT
TEPMUHOJIOTHUH 1
CHMBOJIHKH.
JTudppepeHIIPOBAHHbIH
3a4ueT




5. JUCT M3IMEHEHWA 1 )Z[OHOJIHEHI/IPI, BHECEHHDBIX B PABOYYIO

[IPOTPAMMY
Tara Tlo Jlata u No
[locie Jara 1 Ne IPOTOKOJA
No myukTa | BHECCHMA BHECEHHSL -
Ne e = _ | usMenenuii | MPOTOKOJIA pACCMOTPEHN
pabouen p3MeHeHu# | M3MEHCHUHU
/ u PACCMOTPEHH | METOIMHUECKHM
nporpamMm | 1 u :
i JOTIONHEHH | 51 LIMKJIOBOK coBeTOM/
bl JIOTIONHEHH | HOMONHCHU | i
ﬁ 4 51 KOMUCCHEH egaroruyecKu
M COBETOM
1
2.
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