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1. ACIHIOPT PABOYEM MPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
BNOJIOT'UA

1.1 O6aacTh NPpUMEHEHUS] IPOTrPaMMbI
Pabowas  mporpamma  yyeOHOoro  mpeamera  «buOJOTHS»  SABISETCS  YacCThIO
0011e00pa3oBaTeIbHON MOATOTOBKH CIIEIUAIMCTOB CPEIHET0 3BEHAa B COOTBETCTBUH C
OI'OC COO B mpenenax ocBoeHus: odbpazoBaTenbHbIX nporpamm CIIO no crnenuaibHOCTH
26.02.02 CynoctpoeHue

1.2 MecTro y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CIEeNMAJINCTOB CPeIHero 3BeHa: SBISCTCS yUeOHBIM MpeIMeTOM 00111e00pa3oBaTeIbHON
MOATOTOBKH, U3y4aeMblil Ha 0a30BOM ypOBHE.

1.3 lesan u 3a1a4u y4eOHOT0 NpeaMeTa — TPeOOBaHUS K pPe3y/ibTaTaM 0CBOEHUsI
AUCUMILTHHBI:

Hean:

dbopMHUpOBaHUE Yy CTYACHTOB IIPEACTABICHUS O CTPYKTYPHO-(DYHKIIMOHAIBLHOMN
OpraHU3alMU KUBBIX CUCTEM PA3HOT0 PAHra KaK OCHOBBI PUHSTHS PELICHUN B OTHOLLICHUH
00BEKTOB >KUBOW MPHUPOIBI U B TPOU3BOACTBEHHBIX CUTYyAITUSX.
3anayu:

1) chopmupoBaTh MOHUMaHUE CTPOEHHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3alldH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHMYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEW Cpene, LEIOCTHOM HAay4YHOM KapTUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI OMIPEACIISITh dKUBbIE OOBEKTHI B IPUPOJIC; TPOBOAUTH HAOIIOICHUS
3a DKOCHUCTEMaMH [IJIi BBISBJICHUS E€CTECTBEHHBIX W aHTPOIOTE€HHBIX WM3MEHEHUH,
UHTEPIPETUPOBATH PE3yIbTaThl HAOTIOICHUH,

3) cdopmupoBaTh  HaBBIKM  MPOBEJACHUS  MPOCTEUNIUX  OMOJIOTHYECKUX
AKCIIEPUMEHTAJIBbHBIX MCCIEAOBAHUN C COOMIOICHUEM MpaBMl O€30MacHOr0 oOpalleHus C
00BEeKTaMH ¥ 000PYI0BAHHEM,;

4) pa3BuUTh YMEHHUS HCIOJIb30BaTh MHGOPMAIMIO OMOJOTUYECKOTO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH AEATEIBHOCTH IO
OTHOIIICHUIO K OKpYyXalollel cpene, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBaTH U
co0JiroAaTh Mephl MPO(PHIIAKTUKY 3a00I€BaHUM.

6) copMupoBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHIXKEHHM OWMOJOTUYECKOW HAyKu U
TEXHOJIOTUA B TPAKTUYECKOM JEATEIbHOCTH YEJOBEKA, pa3BUTUU COBPEMEHHBIX
MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH.

OcBoeHue cojaep:kaHusi y4eOHOro mnpeaMera oOecneuYnBaEeTCsl JOCTHKEHHEM
00yUYalIIUMHCS CIeAYIOINX Pe3yJbTaTOB:

TpeGoBaHuA K NpeIMeTHBIM pPe3yJIbTaTaM:

1) chopmupoBaHHOCTH 3HAHHMI O MECT€ M POJU OWOJIIOTUH B CHUCTEME HAyYHOTO
3HaHUA; PyHKIMOHAIBHON rPaMOTHOCTH YENIOBEKa AJIsl PELICHUS )KU3HEHHBIX MTPOOIeM;

2) chOpMHUPOBAHHOCTH YMEHHUSI PACKpBIBAaTh COJAEpP>KaHHWE OCHOBOMOJArarOUINX
OMOJIOTUYECKUX TEPMHMHOB W TOHSTHI: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BH]I,
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MOMYJIALMS, HKOCHCTeMa, OuoreHo3, oOuocdepa; Meradboau3m (0OMEH BEIIECTB H
IpeBpalieHne SHEPrur), ToMeocTas (CaMoperysisiius), OMOCHHTe3 OeliKa, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JMCKPETHOCTb, CAMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE
(peniponykiiusi ), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIusi;

3) cpopMUpPOBaHHOCTh YMEHHS pPaCKphIBaTh COJEp>KaHWE OCHOBOMOJATAIONINX
OMOJOTHMYECKUX TEOPHUM W THUIOTE3: KIETOYHOW, XPOMOCOMHOHM, MYTAI[MOHHOM,
SBOJIFOLIMOHHOM, MPOUCXOKICHHUS )KU3HU U YETIOBEKA;

4) chopMUPOBAaHHOCTh YMEHHUS PACKPHIBATh OCHOBOIMOJATaolue OHOJOTUYECKHUE
3akoHbI U 3akoHOMepHOocTH (I'. Mengens, T. Moprana, H.1. BaBunosa, 3. I'ekkens, .
Miomniepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAaM;

5) nmpuoOpeTeHue OomnbITa NPUMEHEHUS OCHOBHBIX METOJIOB HAYYHOI'O IO3HAHMS,
UCIIOJIb3YEMbIX B OHMOJOTMU: HAOMIOACHUS W ONUCAHUS JKUBBIX CHUCTEM, NPOLECCOB U
SABJICHUM; OpPraHM3allid U TPOBEIECHUA OMOJIOTMYECKOT0 3KCIEPUMEHTA, BBIIBUKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCHUMOCTU MEXIY HCCICAYEMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIYYCHHBIX PE3yJbTaTOB W (HOPMYIUPOBAHUS BHIBOJOB C HCIOJIB30BAHMEM HAYYHBIX
ITOHATHM, TCOPUM U 3aKOHOB;

6) chOpMHUPOBAHHOCTHL YMEHUS BBIACIATH CYIIECTBEHHBIC TNPU3HAKA BHUPYCOB,
KJIETOK ITPOKApUOT U 3YKAPHUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U MPEBPAICHUS
SHEPrUM B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO U DSHEPreTHYEeCKOro oOMeHa,
XEMOCHHTE3a, MMHTO3a, Mei03a, OIIOAOTBOPEHUS, PAa3BUTHS W  PA3MHOMKEHUS,
WHIUBUyAJIbBHOTO DPa3BUTHUsI OpraHu3ma (OHTOreHesa), OopbObl 3a CYIIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpele
oOUTaHUs, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOTIOTE€HHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH, KpyTOBOPOTa BEILIECTB U MPEBpAlllCHHE 3HEPTHH B Ouocdepe;

7) chopMHPOBAHHOCTh YMEHHS NMPUMEHATH MOJYYCHHBIC 3HAHUS JUJISI OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SBJIICHUM, JIi TPUHATHUS TMPAKTUYECKUX PEHICHUN B
MOBCEIHEBHOM KU3HU C LIENbI0 00ecrieueHns: 0€30MacCHOCTH CBOETO 370POBbs U 370POBbSI
OKpY)KAIOIIUX JIIOJeH, COONIONEHUsT 3JI0pOBOr0 o00pa3a »KU3HH, HOPM TIPaMOTHOTO
NOBEEHUsI B  OKpY)Kalllled MpUPOJHOM  cpele; TMOHMMaHue HEOOXOAUMOCTH
WCIIOJB30BAaHUSA  JOCTHOKCHHUH  COBPEMEHHOM OWOJIOTMM MW OHWOTEXHOJIOTHH IS
pPalMOHAIBHOTO MPUPOIONOIB30BAHMUS;

8) cpopMUPOBAaHHOCTL YMEHMS peniaTh OWOJOTUYECKHEe 3a7adyu, COCTaBJISAThH
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAaHUsSI ISl Pa3HBIX TUIIOB HACJIEAOBAHUS MPU3HAKOB Yy
OpraHU3MOB, COCTABJISITh CXEMbl NEPEHOCAa BEUIECTB M DHEPTrUU B IKOCUCTEMax (Lenu
MUTaHUs, TUIIEBLIE CETH);

9) cdhopMHpPOBAHHOCT,  YMEHHMM  KPUTUYECKH  OIEHUBATh  WH(MOpMAIHUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYIO TCEBJOHAYYHBIE 3HAHUS M3 Pa3JIMYHBIX
UCTOYHHUKOB (CpeicTBa MAacCOBOM HMH(MOPMAIMKM, HAYYHO-TIOMYJIAPHBIC MaTepHasIbl);
WHTEPIPETUPOBATh ITHYECKUE AaCHEKThl COBPEMEHHBIX HCCICIOBAaHUNW B OHOJIOTHH,
MEIUIMHE, OMOTEXHOJOTHH; pPAacCMaTpPHUBATh TJI00ATbHBIE HKOJIOTMYECKUE MPOOIEMbI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

10) chopMHpOBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIC
COOOIIEHUSI HA OCHOBE OHMOJOTMYECKOW HH(MOpPMALMKW U3 HECKOJbKUX HCTOYHHKOB,
IPaMOTHO MCMOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.



JInyHOCTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOM MPOTrPaMMbI
JAOJI2KHBI OTPAXKATh:
- 1YXOBHO-HPABCTBEHHOT'O BOCIIUTAHUA:

- WHTEpeC K pas3nudHbiM chepaM TpodecCHOHATEHON AESITeIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccun W pean30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TIJTAHbL;

- TOTOBHOCTh U CITOCOOHOCTh K 00pa30BaHUIO M CaMOOOPA30BaHMIO Ha MPOTSHKCHUU
BCEH KM3HU;

- OKOJIOTHYCCKOI'O BOCIIUTAHMA:

- C(l)OpMI/IpOBaHHOCTB AKOJIOTUYECKOMN KYJIbTYPBI, IOHUMAaHUC BJINAHNA COOUAJIBHO-
9KOHOMHYCCKHX ITPOHCCCOB HAa COCTOAHHC HpHpOI[HOﬁ u COHPIEUII)HOﬁ CpCabl, OCO3HAHHUC
IJ100aJBHOTO XapaKTepa S3KOJOTHICCKUX HpO6JIeM;

- IUIAHUPOBAHUE W OCYILIECTBICHUE ACHUCTBUUA B OKPYXKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE JECUCTBUM, MPUHOCAILINX BPEI OKPYKaIOIIEH Cpeie;

- yYMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE HKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, TPEAOTBPAILATH UX;

- ICHHOCTHU HAYYHOTI'O IIO3HAHU !

- ¢(hOPMHUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTe KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUDPE;

MeranpeameTHbie pe3yJbTAaTbl OCBOEHHSI OCHOBHOH 00pa3oBaTebHOI
NMPOrpaMMbl J0JKHBI OTPAKATH:

- CaMOCTOSTENBHO (OPMYIUPOBATh U aKTyaJIM3UPOBaATh MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- BBIIBJISITH 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

- CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TOWCKY METOJIOB pEIICHHUs
MIPAaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB IMO3HAHMUS;

- CcTaBuTh H (OpMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOM
NESATEIBbHOCTU U KU3HEHHBIX CUTYalUsX;

- BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U U AKTYaJIM3UPOBATH 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh apryMEHTHI JJIS JOKa3aTEIbCTBA CBOMX YTBEPKICHUM,
3a/1aBaTh MMAPAMETPHI U KPUTEPHUH PEILLICHHUS;

- yMETh IMEPEHOCUTh 3HAHUS B I[IO3HABATEJIbHYIO W MPAKTUYECKYIO 00JacTH
KU3HENIEATEIbHOCTH;

- UCTIOJIB30BaTh CPEACTBA MH(POPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]1a4 C COOJII0IEHUEM



TpeOOBaHMI SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
PaBOBBIX U ATHUYECKUX HOPM, HOPM MH(GOPMAIIMOHHON O€30M1aCHOCTH;



2 CTPYKTYPA U COAEPKAHUE YYEBHOT'O IIPE/JIMETA

2.1 O0bem y4eOHOro nmpeamMera u BUAbI y4eOHOUM padoThI

Bux yueOHoit padoThl O0bem

4acoB
MaxkcuMasibHasi yyeOHasi HArpy3Ka (Bcero) 64
64

Oo0s13aTeIbHAN ayAUTOPHAA yYeOHAasl HAarpy3Ka (Bcero)

B TOM YHCJIE:
42

JICKIIMOHHBIE 3aHATHUS
MPAKTUYECKUE 3aHATHS 22

Hrorosas arrecranust B popme auddepeHunpoBaHHbINA 3a4€T




2.2. TemaTnuyeckuil IVIAH U colep:kaHue Y4eOHOro npeamera «buosorus»

HaumenoBanue
pa3iesioB U TeM

Conep:xanue yueOHOro Matepuasia (0OCHOBHOE U PO ecCHOHAIBLHO-OPHEHTHPOBAHHOE) U
NPaKTHYECKUE 3aHATHUS

O0beM yacoB

1 2 3
Paznen 1. KileTka — CTPYKTYPHO-(DYHKIMOHAJILHAS €IMHUIIA dKMBOTO 14
Tema 1.1. OcHOBHOe coiep:KaHue 2
Buosorus kak Teopernueckoe o0yueHue: 2
Hayka. O6mas CoBpeMeHHBIE OTpaciii OUOIOTHYECKUX 3HAHUH. CBsI3b OMOJIOTHH C IPYTHMMHU HayKaMu: Onoxumusi, Onopusunka,
XapaKTCPUCTHKA O6uonuka, renoreorpacdus u ap. Poias u Mmecto 6uonoruu B GopMUPOBAHUN COBPEMEHHOM HAYYHOUW KapTHUHBI
JKU3HH Mupa. YpOBHH OpraHHU3aIuy KUBOK MaTepun. OOmas XxapakTepUCTHKA KU3HHU, CBOMCTBA )KMUBBIX CUCTEM.
XHUMHUYECKUN COCTAB KIIETOK
Tema 1.2. OcHOBHOe coiep:KaHue 4
CTpykTypHO- Teopernueckoe o0yueHue: 2
¢ynkmmonannHas | Kinerouynas teopus (T. lIBann, M. Ilneiinen, P. Bupxos). OCHOBHBIE MOJIOKEHHSI COBPEMEHHOM KIICTOYHOM
OpraHusaums TeopHuH. THUIIBI KJIETOYHON OpraHU3aAlMK: MIPOKAPUOTHUECKUN U SyKapUOTUYECKU. OJTHOKIIETOUHbIE
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE MTPOKAPHOTUUECKON KIIeTKH. CTpOEHHE SyKapUOTHUUECKOU KIIETKH.
Hexknerounsie hopmbl sxu3HHU (BUpYCHI, OakTeprodari)
IIpakTuyeckoe 3ansaTue 1: 2
Ctpoenune mpoKapuOTHYECKOMN KIETKU U 9YKapUOTHYECKOU KiIeTKU. Hekmerounsie (opMbl )KU3HU (BUPYCHI,
OaxTepuodarm)
Tema 1.3. OcHoBHOE coaepKaHue 4
CTpykKTypHO- Teopernueckoe o0yueHue: 2
¢ynkmuonaabubie | XpomocomHas Teopus T. Moprana. CtpoeHue XpoMocoM. XpOMOCOMHBIN HA0Op KJIETOK, TOMOJIOTHUHBIC U
(dakTopsI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOMIHBINA U AUTUIOUHBINA Habop. Hyknennossie kucnotel: JJHK, PHK
HACJIEICTBEHHOCTH | HaXOXKICHHE B KIIETKE, X CTpOeHUE U (PyHKIMU. MaTpudHbIe MPOIECCHl B KIETKE: PeIINKaIus, ONOCHUHTE3
Oenka, pemapanus. [ eHeTHUeCKU KO U €ro CBOMCTBa
IIpakTuHyeckoe 3ansaTHE 2: 2
Pemenue 3amayd Ha onpeaeneHue nocieI0BaTeIbHOCTH HYKIIEOTHI0B, aMUHOKHCIIOT B HOPME U B CITy4ae
M3MEHEHMS Mocae0BaTeNbHOCTH HyKiIeoTua0oB JJHK
Tema 1.4. OCHOBHOE COIep/KAHUE 2




OO0MeH BeliecTB U
npeBpaiieHue
JHEpPruu B KJIeTKe

Teopernueckoe o0yueHune:

[TonsiTue MeTabonn3M. ACCUMIIIALIUS M JUCCUMMIISALIUS — JIBE CTOPOHBI MeTabonu3Ma. Tursl 0OMeHa BEIIECTB:
aBTOTPOGHBIN U reTepoTpOoHBIN, a3pOOHBIH U aHadpoOHkIH. [lnacTuueckuit ooMeH. PorocunTe3. XeMOCHHTE3

Tema 1.5. OcHoBHOe coJep:kaHue 2
Kusnennbiii 1K | Teoperuueckoe ooyueHnue: 2
KJeTKH. MuTo3. KneTounslii nuki, ero nepuosl. MUTO3, €ro CTaiuu U MPOUCXOAsIIue npolecchl. bruonornueckoe 3HaueHUE
Meiio3 MuTto3a. Mero3s u ero craauu. [loBeaenue xpomocom B Mero3e. Kpoccunrosep. buosiornueckuii cMbIci
Merno3a
Paznen 2. Ctpoenne u GyHKIHH OPraHU3Ma 13
Tema 2.1. OcHoBHOe coJep:kaHue 2
Crpoenne Teopernueckoe odyueHue: 2
OpraHu3ma MHOTroKIeTO4YHbIE OPTaHu3Mbl. B3aUMOCBSI3b OPraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3ME.
['omeocTa3 opranus3ma u ero noJiep>kaHue B IMPOLECCEe )KU3HEACATEIbHOCTH
Tema 2.2. OcHOBHOe coiep:KaHue 2
DopMbI Teopernueckoe o0yueHue: 2
Pa3MHOKeHHUS ®opMbl pa3MHOKEHUSI Opranu3MoB. becnonoe 1 nonoBoe pa3MHOKeHHE. Buipl 6€crionoro pa3MHOXKEHUS.
OpPraHu3MoB [TonoBoe pazmHokeHue. ['ameTorenes y x«uBoTHbIX. Criepmatorenes u ooreHe3. CTpoeHue MOoJI0BbIX KIIETOK.
OmogoTBOpeHue
Tema 2.3. OcHOBHOe coep:kaHue 2
Omnrorenes Teopernueckoe odyueHue: 2
pacTeHmit, WuauBuyabHOE pa3BUTHE OPraHU3MOB. DMOpuoreHes u ero craauu. IloctambpronansHelil nepuoa. Ctanuu
KHBOTHBIX U NOCTAMOPHOHAIBHOTO PAa3BUTHUS Y )KMBOTHBIX U uenoBeka. [Ipsimoe u HenpsiMoe pa3Butue. bruonornueckoe
YeJI0BeKa cTapeHue U cMepTb. OHTOreHe3 pacTeHu i
Tema 2.4. OcHoBHOe coaep:xaHue 4
3axonomepHoctn | Teopernueckoe odydenmue: 2
HacJe10BaHuA OcHOBHbIE TOHATHS F€HETUKH. 3aKOHOMEPHOCTH 00pa3oBaHus ramer. 3akoHsl I'. Menaens (MoHOrHOpuaHOE U
noJuruOpuaHOe cKkpeuBanue). Bzanumoaeiicteie reHoB
IpakTuyeckoe 3ausitue 3: 2
Pemenue 3a1a4 Ha onpeziesieHne BEPOSATHOCTH BOZHUKHOBEHHUSI HACJIEICTBEHHBIX MPU3HAKOB ITPH MOHO-, JH-,
MOJUTHOPUIHOM M aHAJIU3UPYIOLIEM CKPEUIMBAaHUH, COCTABIEHNE TeHOTUITHUECKUX CXEM CKPEIMBaHUs
Tema 2.5. OcHoBHOe coaep:kaHue 6
CuenienHnoe Teopernueckoe o0yueHnune: 2
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HacJIe/I0BaHHe 3axonbl T. Moprana. CuensieHHOe HacleJoBaHUE T€HOB, HapyllleHue cuemieHus. HacnenoBannue npu3HaKkos,
NPU3HAKOB CLEIUIEHHBIX C I10JI0M
IIpakTHyeckoe 3ansTHE 4.
Pemenne 3ala4 Ha OonpCaACIICHUE BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB IIPH CUCINICHHOM
HacJIEJOBaHUM, COCTABJICHUE T'€HOTUIINYECKUX CXEM CKPELIMBaHUS
Tema 2.6. OcHOBHOe coiep:KkaHue
3aKOHOMEPHOCTH Teopernueckoe o0yueHue:
U3MEHYHUBOCTH M3MeHunBOCTh NPU3HAKOB. BHJIbl N3MEHUYMBOCTH: HACIEICTBEHHAs U HEHACIIECTBEHHAs. 3aKOH

TOMOJIOTHUECKUX PAJIOB B HacieacTBeHHOM u3meHunBocty (H.W. BaBunos). Myranmonnas teopust
M3MEHYUBOCTU. Bupl MyTanuii u npuynHbl UX BO3HUKHOBeHUA. Kapuortun yenoseka. HacnencTeennbie
3a00seBaHus yenoBeKka. [ eHHbIe 1 XpOMOCOMHBIE 00JIe3HH YenioBeKa. bosie3Hu ¢ HacIeICTBEHHOM
MpeaApacIioJIOKCHHOCTBIO. 3Hayenue MGI[I/IIII/IHCKOI;'I IFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH I'CHCTUUCCKUX
3a00JIeBaHU YeIOBeKa

IIpakTHyeckoe 3ansATHE 5:

Pemenne 3ala4 Ha ONpCACIICHHUE TUIla MYTAallUH IPH NIepeaadc HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKpPCIIMBAHUA

Pa3znen 3. Teopus 3BoI0OnMH

Tema 3.1. UcTopus

OcHoBHOE CoAEpKaHuE

3BOJIIOLIMOHHOTO Teopernueckoe odyueHue:

yueHusl. [Tepsrie aBomonmonnsie kouuenuuu (JK.b. Jlamapk, XK.JI. broddon). DBomonmonnas reopust Y. lapsuna.

MuxposBosronus CuHTeTn4eckasi TeOpHsl SBOJIIOINH U €€ OCHOBHBIE TIOJIOKEHUSI.
Muxkposomtonus. [Tomyssmnus kak 3J1eMeHTapHas €JUHULA YBOJIFOLNN. [ €eHeTHUECKEe OCHOBBI 3BOJIIOIUH.
DneMeHTapHbIe PaKkTOPhI IBOMIONKU. ECcTeCTBEHHBIN 0TOOP — HAMIPaBJISIOMUN (DAKTOP IBOTIOIUH.
Bunoo6pas3oBanue Kak pe3ynbTaT MUKPO3BOIIOLUN

Tema 3.2 OcHoBHOe coaep:kaHue

MaxkpossoaouusB | Teopernueckoe odyuenue:

O3HHKHOBEHUE U
pa3BUTHE KU3HU
Ha 3emJie

MaxponsBosrorust. @opMbl 1 OCHOBHBIE HanpasieHus MakposBostonuu (A.H. Cesepros). [Tyt noctmxkenus
6uonornyeckoro nporpecca. Coxpanenue 6uopazHooOpasust Ha 3emiie.

['unoTe3bl ¥ TEOpUU BO3HUKHOBEHUS KM3HU Ha 3emiie. [losiBiaeHe nepBhIX KJIETOK U UX SBOJIOIHSL.
[Tpokapuotsl 1 3ykapuoThl. [IponcxoxaeHre MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHUKHOBEHHE OCHOBHBIX
LApPCTB SyKapUoT

OcHOBHOe coep:KaHue
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Tema 3.3. Teopernueckoe o0yueHue: 2
IIponcxoxnenne AHTpoI0JIOTHS — HayKa 0 yesioBeke. CucreMaTH4ecKoe I0J10KeHuE yenoBeka. CXOACTBO U OTJIIMYNUS YEJIOBEKA
yeJioBeKa — C )KMUBOTHBIMU. OCHOBHBIE CTAJIUU aHTPOIOr€HE3a. DBOJIIOLIHS COBPEMEHHOT'O YEI0BEKa.
aHTpoOINoreHe3 UYenoBedyeckre packl U MX €IWHCTBO. Bpems u myTu pacceneHus yenoBeka 1o mianere. [I[pucnocobieHHoCT

YeJI0OBEKA K Pa3HbIM YCIOBUSAM CpPEbl
Pa3znen 4. Dxonorust 16
Tema 4.1. OcHOBHOe coiep:kaHue 2
JKOJIOTHYEeCKHUE Teopernueckoe o0yueHue: 2
(akTopnl u cpeabl | Cpesbl OOMTAaHUS OPraHM3MOB: BOJIHAS, HA3EMHO-BO3/1YIIIHAS, [IOYBEHHAS, BHyTpUOpraHu3MeHHas. Ou3uko-
JKH3HHU XUMHUYECKHE OCOOEHHOCTH CpeJl OOMTaHUs OpraHu3MoB. IIpucrnoco6ieHns opraHu3MoB K JKU3HH B pa3HbIX

cpenax. [Tonsitue sxonormyeckoro pakropa. Knaccupukanus sxonorndeckux Gpaxtopos. [IpaBmiio MuHumMyma

1O. JIubuxa. 3axon TosepantaocT B. lllendopna
Tema 4.2. OcHOBHOe coiep:KaHue 4
Honyasiuus, Teopernueckoe o0y4enue: 2
coo01ecTBa, DKosoruyeckasi XapakTepuCcTHKa BUJIa U HOMYJISALUHI. DKOJIOTHYecKas HUIlA BU1a. DKOJIOTHYECKUe
IKOCHCTEMBbI XapakTepucTuky nomynsuuu. CooOuiecTBa ¥ 5KocucTeMbl. brorieHos u ero cTpykrypa. CBs3u MEXIy

opranuzMamu B 6uoreHo3e. CTpyKTypHbIE KOMIOHEHTBI 3KOCUCTEMBI: MTPOAYLIEHThI, KOHCYMEHTHI,

penyueHTsl. KpyroBopoT BelecTB U NOTOK SHEPTHH B sKocucteme. Tpoduyeckre ypoBHU

IIpakTHyeckoe 3ansTHE 6: 2

Tpoduyeckue nenu u cetu. OCHOBHBIE TTOKAa3aTENN IKOCUCTEMbI. brioMacca 1 npoaykius. DK0JI0ruueckme

UPaMU/IbI YUCeT, OMoMacchl M SHepTruu. [IpaBuiio mupaMuIsl JHEPTUH.

Pemenune npakTuKO-OpuEeHTHPOBAHHBIX PACUETHBIX 33JJaHUI 110 IEPEHOCY BEIIECTBA U YHEPTHH B SKOCUCTEMAX

C cocTaBjIeHHE TPO(HUUECKUX LIeTIel U mupaMu OMOMAacChl U SHEPTUU
Tema 4.3. OcHoBHOe coJep:kaHue 2
Buocdepa - Teoperuueckoe o0ydenue: 2
ri100aabHas Buocdepa — sxuBas o6onouka 3emnu. Pa3sutue npeacrasienuit o buocdepe B Tpyaax B.M. Bepuanckoro.
IKOJIOTHYECKAasi Ob6nactu 6uocdeps! U ee KOMIOHEHTHI. JK1Boe BemecTBo 6uocdeps! U ero GyHKIHU.
cucremMa 3aKOHOMEPHOCTH cyliecTBOBaHUs 6rocdepbl. OcobeHHOoCTH Orocdeps! Kak ri100anbHOM IKOCUCTEMBI.

Junamuueckoe paBHoBecHe B Orocdepe. KpyroBopoTs! BemmecTB 1 6MOreoXuMu4eckre MUKIbL. [ mobanpHbIe

HKOJIOTHUECKHUE MPOOIEMBbI COBPEMEHHOCTH
Tema 4.4. Biusinue | OCHOBHOE cOfepKaHUe 4
AHTPOMOTeHHBIX Teopernueckoe o0yueHue: 2
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(paxkTopoB Ha
onocdepy

AHTpPOIIOTeHHBIE BO3JICHCTBUS Ha Onocdepy. 3arps3HeHUs KaK BU aHTPOIIOTEHHOTO BO3/ICHCTBUSI.
AHTpOIIOTeHHBIE BO3/IEHCTBUS Ha aTMocdepy. Bo3aeiictBus Ha runpochepy. BosneiictBus Ha mutochepy.
AHTpPOIIOTEHHBIC BO3JICHCTBUS HA OMOTHYECKUE COOOIIECTBA. YTITYOJICHHO H3y4alOTCsl OTXO/IbI, CBS3aHHBIE C
ompezeNieHHOH npodeccreit/crenuatbHOCTHIO

IIpakTH4eckoe 3ansTHE 7:

HpaKTI/ILIeCKOC 3aHATHUC «OTXOI[BI IIpOU3BOJACTBA»

*B ToM 4ucie npodeccuoHAIbHO-OPHUEHTHPOBAHHOE CO/IePsKAHUE PAKTHYECKOT0 3aHATHS

[Tpaktuueckoe 3anstue «OTX0bI MPoU3BoACTBaY. Ha ocHOBE (enepaabHOro KiacCH(pUKAIIMOHHOTO KaTanora
OTXOJIOB ONPEEISITh KJIACC OMTACHOCTH OTXOJIOB; arperaTHoe COCTOsIHUE U (pru3nuecKyro (hopMy OTXOJIOB,
o0pasyromuxcst Ha padoyeM MecTe / Ha dTarax HIpOU3BOJICTBA, CBI3aHHBIE C OIPE/ICNICHHON
npodeccueit/crnennanbHOCTHIO

Tema 4.5. Biusnue
COUATIBHO-
IKO0JIOTHYEeCKHX
¢daxTopoB Ha
310pOBbe
YeJI0BeKa

OcHoBHOE CoAcpiKaHue

TeopeTuueckoe odyueHue:

N

310pOBbE U €r0 cocTaBIsAroIKe. PaKTOPBL, OJOKUTENBHO U OTPULIATEIBHO BIUAIONINE HA OPTraHU3M
yesoBeka. [IpobiieMa TEXHOT€HHBIX BO3JEHCTBHI Ha 3/I0pOBbE YEIOBEKA (IIEKTPOMArHUTHBIE 110JIsI, ObITOBAs
XUMHS, U30BITOUYHbIE UTYMBI, paAualus U T.11.). AJanTtanus opraHu3Ma 4ejaoBeka K (pakTopaM oKpysKaromien

broxuMm4eckne aceKkThl palvOHAJIbHOT'O TUTAHUS

cpensl. [TpuHIHIBI hOopMUPOBaHUS 3I0pOBLEcOEperaromero nopeneHus. dusndeckas aKTHBHOCTD U 37J0POBbE.

IIpakTHyeckoe 3ansTHE §:

1. «YmMmcTBeHHas pabOTOCTIOCOOHOCTHY
OBnazieHne METOIaMH OTIPECIICHHsI TIOKa3aTeNiell yMCTBEHHOM pab0oTOCIIOCOOHOCTH, OOBICHEHHE
MOJIYYEHHBIX PE3YJIbTATOB U (POPMYIHPOBAHNE BBHIBOJIOB (MMMCHbMEHHO) C UCIIOJIH30BAHUEM HAYYHBIX TTOHSITHH,
TEOpUH U 3aKOHOB

2. «BnusHue abuotuyeckux GakTOPOB HA YeNOBEKa (HU3KHUE U BHICOKHUE TEMIIEPATYPHI)»
W3ydeHne MeXxaHU3MOB aJJanTallii OpraHU3Ma YeJI0OBeKa K HU3KUM U BHICOKHM TeMIIepaTypaM U OObsICHEHHE
MOJTyYEHHBIX Pe3yIbTaTOB U (POPMYIUPOBAHNE BHIBOJIOB (MMMCHMEHHO) C UCTIOIb30BAHUEM HAYYHBIX MMOHSITHH,
TEOpUi U 3aKOHOB

*B Tom uncie npogeccHoHAIbHO-OPHEHTHPOBAHHOE COAeP:KaAHNE JTA00PATOPHOTO 3aHATHS

B kaudecTBe TpUTTEpOB CHIKAIONTNX PAOOTOCIIOCOOHOCTH UCTIOIB30BATh YCIOBUS OCYIIECTBICHUS
poeCCHOHAIBHON JEATENBHOCTH: IITyM, TEMIIepaTypa, pu3nyeckast Harpy3ka u T.1.

IIpodeccnoHabHO-OPUEHTUPOBAHHOE COJlePKAHNE (COMePKAHUE TPUKJIATHOTO0 MOTYJIA)

Paznea 5. buoJsiorus B JKU3HH

\ OcHoBHOE cofepKaHue
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Tema 5.1.

TeopeaneCKoe CoaepKaHue:

Bbuorexnosoruu B | brotexHonorus kak Hayka v mpou3BoAcTBO. OCHOBHBIE HANIPABICHHS COBPEMEHHOM OMOTEXHOIOTHH. MeToabl 2
JKU3HHU KAXKIAOT0 ounorexHonoruu. OOBEKTHl OMOTEXHOIOTHH. DTUKA OMOTEXHOJOTUIECKIX U T€HETHYECKUX YKCIIEPUMEHTOB.
[TpaBuia moucka u aHanu3a OMOIKOIOTHIECKON HHPOPMALIUY U3 PAa3IMYHBIX HUCTOYHUKOB (HaydHas v y4yeOHo-
Hay4yHas JIMTEPaTypa, CPECTBA MAaCCOBOM HHpOpMaIH, ceTh HTepHET 1 npyrue)
IIpakTu4yeckoe 3ansaTHE 9: 2
Keiicbl Ha aHanu3 HHPOPMALMK O HAYYHBIX JOCTHXKEHUSX B 00JIACTH F'€HETHUECKUX TEXHOJIOTUM, KJIETOYHON 2
WHXCHEPUH, MUIIEBLIX OMOTEXHOJIOTHIA. 3alUuTa Keica: MpeICTaBICHUE PE3YJIbTaTOB PEIICHHS KEHCOB
(BBICTYIUZICHUE C TIPE3CHTAIEH )
*B Tom yHciIe mpog)ecCHOHATIHLHO-OPHEHTHPOBAHHOE CO/IeP:KaHNEe MPAKTHYECKOT0 3aHATHS 2
Tema 5.2. OcHoBHOE coepxaHue 4
buorexHosiornu B | [Ipakruyeckoe 3ansarue 10 -11: 4
HPOMBINLIEHHOCTH | PaspyTHe MPOMBIIIIICHHOW OMOTEXHOJIOTHI U €€ IPUMEHEHHE B )KU3HHU YEJIOBEKa, IIOMCK M aHAIIU3 2
uH(}OpPMaIIMU U3 PA3IUYHBIX HICTOYHUKOB (HayyHas U yueOHO-Hay4YHas TUTEpaTypa, CpeACTBa MACCOBOM
uH(popMmaluu, cetb UHTEepHET U Apyrue)
Keticbl Ha aHanu3 HHPOPMALIMK O Pa3BUTHH ITPOMBINIIICHHONW OMOTEXHOIOTHIA (IO TpyIIInam)
3amuTa keiica: [IpeacraBnenue pe3ynbTaToB pelIeHUs] KeWCOB (BBICTYIICHHE C TPE3CHTAIINEH ) 2
IIpome:xyTouHas
arrecranus no 3auer
AUCHUILINHE
Bcero: 64
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3. YcaoBus peanu3anum y4e0HOro npeamera

3.1. TpeGoBaHus1 K MUHUMAJIBHOMY MATEPUAITBHO-TEXHUYECKOMY 00eCIiedeHUI0
Peanuzanus yue6Horo npeameta «buonorus» Tpebyet Hamnyusi yueOHOTo KabuHeTa

O6opynoBanue yuyeOHOr0 KaOuHera:

1. ITocagouHble MeCTa IO KOJIUYECTBY CTYACHTOB;

2. Pabouee mecTo mpemnogaBaTes;

3. Kowmmmiekr ceTeBoro o000pymoBaHHs, OOECIICUYMBAIOMINNA COCIWHEHHUE BCEX
KOMITBIOTEPOB, YCTAHOBIICHHBIX B KAOMHETE B €IUHYIO CETh, C BHIXOIOM B MIHTEpHET;

4. AynutopHasi 1OCKa 1S IMChbMa;

5. KoMIibloTEpHBIE CTOJBI 110 YUCITY PAOOUHX MECT CTY/ICHTOB;

Texnnueckne cpeacTBa 00y4eHUs :

1. MynbTMeIna npoeKkTop;

2. IlepconanbHbIe KOMIBIOTEPHI C JTUIIEH3UOHHBIM MPOTPAMMHBIM 00€CIICUCHUEM;
3. IlpunTep.

3.2. HapopManiuoHHOEe 0o0ecriedyeHre peaTu3aluy MporpaMmbl

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM  (oHA 0Opa3oBaTEILHOM
OpraHu3allMi UMEET MEeYaTHbIE U 3JEKTPOHHbIE 00pa30BaTEIbHbIEe U HHPOPMALIMOHHBIE
pecypebl JUIs  MCHOJB30BaHUS B oOpa3oBaTedbHOM mpouecce. CHUCOK U3IaHUN
npeacraBieH B MH@opMannoHHOM oOecrieyeHurn O00pa30BaTENbHONW MPOTPaMMBbI
(npunoxenue 6) K mporpaMmme MOArOTOBKH CIIELUAINCTOB CPEIHETO 3BEHA.
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4. KOHTPOJIb M OLIEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOM

T CHOUILIAHBI

KOHTpOJIB N OLCHKa pPEe3YyJIbTATOB OCBOCHUA OCYIICCTBILICTCA IIPCIIOAABATCIICM B
mpouecce MpOBCACHHA ITPAKTHYCCKHUX 3aHﬂTHﬁ, TCCTUPOBAHUA, 4 TAKKXC BBIITOJIHCHUA
CTyACHTAMU MHANBUAYAJIbHBIX SaﬂaHHﬁ, YCTHBIX U IMCbMCHHBIX pa60T

PesyabTaTsl 00yyeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIE

OcBoeHHbBIEC yMeEHNS,
YCBOEHHBbIE 3HAHUS

OCHOBHbBIE MTOKA3ATeJIH OLl€HKH

3HAHHUS) pe3yJIbTAaTOB 00y4YeHUsl
1 2 3
1) chopMuUpOBaHHOCTh 3HAHHWH O | 3HATH: OOBSCHAET MECTO M  poJiu
MECTE M POJIM OMOJIOTMM B CUCTEME | MECTO M POJIM OHOJIOTUM B | OMOJIOTMHM B CHUCTEME HAay4yHOIO
HAYYHOI'0 3HAHUS, QYHKIIMOHAILHOM | CHCTEME  HAY4YHOTO  3HAHHS; | 3HAHHMS, GyHKIIMOHATIBHON
IPaMOTHOCTH YeJoBeKa Ui | QYHKIIMOHAJIIBHOW T'PaMOTHOCTH | TPAMOTHOCTH ~ YEJIOBEKa IS
pCLICHUS )KU3HCHHBIX MTPO0IIeM; YeJIoBeKa TSt PCLICHUS | pEIICHUS )KU3HCHHBIX MTPOOJIeM
KU3HCHHBIX POOIIeM
2)  chOpMHUPOBAHHOCTh  YMCHHS | 3HATh: packpbIiBaeT coJiepKaHue
pacKpbIBaTh coJiepKaHue | 3HAaYeHHWE OCHOBOIOJATAIOMINX | OCHOBOIIOJIATAFOIIINX
OCHOBOIIOJIArarOIINX OMOJIOTUYECKUX TEPMUHOB U | OMOJIOTHYECKUX TEPMHHOB U
OMOJIOTHYECKUX TEPMHUHOB U | TIOHATHI MOHSATHI: JKU3Hb, KIETKA, TKaHb,
NOHSTHH: JKWU3Hb, KJIETKA, TKaHb, | yMeTh: opras, OpraHu3M, BU]I,
OpraH, OpraHu3M, BUJ, TOMYJSIHS, | PACKPHIBATH COZICpKAHME | TOMYJISIHS, IKOCUCTEMA,
9KOCHCTEMa, OHOIIeH03, Ouocdepa; | OCHOBOIOIATAOIINX OHOLIEHO3, ouocdepa;
MeTabonu3sM (0OMEH BeleCTB U | OMOJIOTMYECKUX TEPMHUHOB U | MeTabonu3M (OOMEH BEIIeCTB U
NpeBpalleHre dHEPruu), TOMEOCTa3 | MOHITUMN: KU3Hb, KJIETKA, TKaHb, | IPEBpAIlCHHE DHEPTHUN),
(camoperymnsnusi), OnocuHTe3 Oenka, | opra, OpTraHu3M, BUJI, | TOMEOCTa3 (camoperynsmus),
CTPYKTypHasi OpraHW3alys >KUBBIX | MOMYJISIHS, IKOCHCTEMA, | OMOCHHTE3 OeKa, CTPYKTypHas
CHCTEM, JIMCKPETHOCTh, | OMOIIeHO3, Ouocdepa; | opraHu3anys IKHBBIX  CHCTEM,
CaMOperyJIsIIIHs, MeTabou3M (0OMEH BEIIECTB W | IUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCITPOU3BEICHHE MpeBpalieHne SHEPIUH), | CAMOBOCIIPOU3BEICHHE
(perpoayKIHsi), HACIEICTBEHHOCTh, | TOMEOCTa3  (caMoperyismus), | (penpoayKIus),
U3MEHYMBOCTb, YJHEPrO3aBUCHMOCTh, | OMOCHHTE3 Oelika, CTPYKTypHas | HacJAeICTBEHHOCTD,
pOCT HM  pa3BUTHE, YpPOBHEBas | OpraHW3alMs JKUBBIX CHCTEM, | U3MEHYMBOCTD,
OpraHM3aIys; JIMCKPETHOCTh, CaMOPETYJISAIHS, | DHEPrO3aBUCUMOCTb,  POCT |
CaMOBOCIIPOU3BEICHUE pa3BHTHE, ypOBHEBast
(penpoaykius), OopraHu3aIus
HaCJIeICTBEHHOCTb,
HW3MEHYHUBOCTb,
9HEPro3aBUCHUMOCTb, POCT H
pa3BuTHE, ypOBHEBast
OpraHu3aIus
3) chopmupoBaHHOCTH  YMEHUS | 3HATh: 3HAaeT OMOJIOTHYECKHUE TEOPHH U
pacKphIBaTh colepKaHue | OMOJIOTUYECKHE  TEOPHH W | TUTIOTE3BI: KJICTOYHYIO,
OCHOBOIIOJIArarOIIUX THITOTE3bI: KJICTOYHYIO, | XPOMOCOMHYIO, ~ MYTallMOHHYIO,
OMOJIOTHYECKUX TEOPUH M TUTOTE3: | XPOMOCOMHYIO, MYTAIIMOHHYIO, | SBOIIOIMOHHYIO,
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KJIETOYHOMH, XPOMOCOMHOM, | 3BOJIIOLIUOHHYIO, IIPOUCXOXKICHUA JKA3HU u
MYTallHOHHOH, 9BOJIIOLIMOHHOM, | IPOUCXOXKACHUS ~ JKU3HU U | YEJIOBEKa;
IIPOUCXOXKACHUS )KU3HU U 4EJIOBEKA; | YEIIOBEKa; packpbIBaeT coJiepKaHue
yMeThb: OCHOBOIIOJIATAIOIINX
pacKpbIBaTh coJiepKaHue | OMOJIOTUIECKUX TEOpUI u
OCHOBOIOJIararoIux TUIIOTES: KJIETOYHOH,
OMOJIOTUYECKUX  TEOPHH M | XPOMOCOMHOM,  MYTaI[MOHHOH,
TUIIOTE3: KIJIETOYHOM, | 9BOJIIOLIMOHHON, IIPOUCXOKICHUS
XPOMOCOMHOM,  MYTallMOHHOM, | >KU3HU U YEJIOBEKa;
JBOJIOIMOHHOM,
MIPOUCXOXKACHUS  KU3HU U
YeIJI0BEKA;
4)  chOpMHUPOBAHHOCTb  YMEHHMs | 3HATH: 3HaeT OCHOBOIIOJIAraroIue
pacKpbIBaTh  OCHOBOIIOJIATAIOIIME | OCHOBOIOJIArAFOLINE OuoI0ru4ecKue 3aKOHBI u
Ouosiornyeckue 3aKOHBI U | OUoJIOrnYecKre 3aKOHbI U 3aKOHOMEPHOCTH U YMEET
3akoHomepHocTH (I. Mengens, T. | 3akoHOMepHOCTH pacKpbIBaTh OCHOBOIIOJIATAFOIINE
Moprana, H.M. BaswioBa, O. | ymeTh: OMOJIOTHYCCKHUE 3aKOHBI
I'exkens, ®. Mrounepa, K. boapa), | packpeiBath 3akoHomepHocTH (I'. Mennens,
TpaHUIbl KX NOPUMEHUMOCTH K | OCHOBOIIOJATaroIUe T. Moprana, H.1. BaBunosa, 3.

JKHUBBIM CUCTEMAaM,

OMOJIOrMYECKHE 3aKOHBI U
3akoHomepHocTH (I'. Mennens,
T. Moprana, H.1. BaBunosa, 3.
I'ekxens, @. Mrwomiepa, K.
bapa), rpanune! nux
MIPUMEHHUMOCTH K KHUBBIM
CUCTEMAaM;

I'exkens, @. Mronnepa, K. bapa),
IPaHMIIBI MX IPUMEHUMOCTH K
JKUBBIM CUCTEMAaM,

5) npuodpereHne OIBITA | 3HATH: 3HA€T U yMEeT TNPUMEHATH
IIPUMEHEHHSI OCHOBHBIX METOJOB | OCHOBHBIE METOABl HAYYHOI'O | OCHOBHBIE METOJBl HAYYHOI'O
HAy4YHOT'O TIO3HAHMsI, UCTIOJIb3YEMbIX | TTO3HAHUS MO3HAHUS, HCIOJIb3yEMBIX B
B  Ouomorumu: HaOMIOACHUS U | yMETh: ouosioruu: HaOmoIeHusT |
OINHCAHUS KHUBBIX CUCTEM, | IPUMEHATh OCHOBHBIE METOJbl | OMUCAHMUSI  JKUBBIX CHCTEM,
IIPOLIECCOB U SIBJICHUI; OPTaHU3alUN | HAYYHOT O MIO3HAHUS, | IPOLIECCOB u ABJICHU;
U TpOBEJIEHUS  OMOJOTMYECKOIrO | UCIONb3YEMbIX B  OHOJOTHU: | OpraHU3allMd W TPOBEJEHUs
JKCIIEPUMEHTA, BBIJIBUKEHHUS | HAOJIOCHUS U ONTMCAHUS )KUBBIX | OMOJIOTHYECKOTO JKCIIEPUMEHTA,
TUIOTE3, BBISBICHUS 3aBUCUMOCTU | CHCTEM, MPOLIECCOB U SIBJICHUH; | BbIIBHKEHUS TUIOTE3,
MEXIY UCCIIEAYEMBIMH | OPTraHU3allMd U  IPOBEACHMS | BBIABICHUS 3aBUCHUMOCTH MEXIY
BEJIMYUHAMU, 00BsICHEHUS | OMOJIOTUYECKOTO 3KCIEPUMEHTA, | HCCIAEAYEMBIMU BEJIMYUHAMU,
MIOJIyYE€HHBIX pE3yJIbTaTOB U | BBIIBMKEHUS TUIIOTE3, | OOBSICHSTD IIOJTyYEHHBIE
GbopMyInHMpOBaHUS ~ BBIBOJIOB  C | BBISBJICHHS 3aBUCHUMOCTH MEXIY | pe3yibTaTbl U (POpMyIHpOBaTh
UCIOJIb30BAaHNEM HAayUHBIX IOHATHH, | HCCIEAYEMBIMM  BEJIWYMHAMH, | BBIBOABI €  HCIOJIb30BaHUEM
TEOPHUH U 3aKOHOB; OOBSACHATH IIOJIyYEHHBIEC | HAYYHBIX IIOHATHHA, TEOpHUA H

pe3yabTaThl UM (HOPMYIHPOBATH | 3aKOHOB;

BBIBOJIBI €  HCIIOJIb30BaHHEM

HAay4HBIX IIOHATHUM, TEOpPUH U

3aKOHOB;
6) chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3HA€T U yMEET  BBIICIATH
BBIJICJISITh CYIIECTBEHHBIE MPU3HAKH | CTDOEHHE  BHUPYCOB,  KIIETOK | CYLIECTBEHHBIE MIPU3HAKU
BUPYCOB, KJIETOK IPOKAPUOT MU | MPOKAPHOT u JYKapuoT; | BAPYCOB, KJIETOK IPOKAapUOT MU
JYKapHorT; OJIHOKJIETOYHBIX U | IPU3HAKH OJHOKJETOYHBIX M | DYKapHUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, | MHOI'OKJIETOUHBIX MHOTOKJIETOYHBIX  OpPraHU3MOB,
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BUJIOB, OMOT€0IICHO30B 1 SKOCUCTEM; | YMETh: BUJIOB, O1oreoueHo30B u
OCOOCHHOCTH TPOIIECCOB OOMEHa | BBIACIATH CYLIECTBEHHBIE | SKOCHCTEM; 0COOCHHOCTHU
BEIIECTB U MPEBPALICHUS SHEPTUH B | IPU3HAKK  BUPYCOB,  KJIETOK | IPOIIECCOB OOMEHa BEIIECTB U
KJIETKE, dorocuHTeE3a, | MPOKAPHOT u AYKapuoT; | MpeBpallleHus SHEPTUU B KIIETKE,
TUTACTHYECKOTO W YHEPTreTHYECKOTO | OJHOKJIETOYHBIX u | GoTOCHHTE3a, IIACTUYECKOTO U
oOMeHa, XEeMOCHHTe3a, MHTO3a, | MHOTOKJIETOYHBIX OPraHu3MOB, | PHEPreTUUECKOTO oOMeHa,
Meii03a, OIUIOIOTBOPEHUS, Pa3BUTHS | BHJIOB, OMOTeO01IeHO30B U | XeMOCHHTE3a, MHTO3a, Meio3a,
U Pa3MHOXEHUS, UHIUBUAYAIBHOTO | 3KOCHUCTEM; OCOOCHHOCTH | OILJIOJIOTBOPEHUS, Pa3BUTUA U
pa3BUTHs OpraHu3Ma (OHTOT€HE3a), | MPOLECCOB OOMEHa BEIIECTB M | Pa3MHOXKEHUS, UHIANBUAYATEHOTO
60pbOBI 3a CYLIECTBOBAHUE, | IPEBPALLECHUS SJHEPTUU B KIIETKE, | pa3BUTHS opranusma
€CTECTBEHHOTO otoopa, | horocuHTe3a, iactudeckoro u | (OHTOreHe3a), 60pbOBI 3a
BUJI000pa30BaHuUs, SHEPreTHYECKOro oOMeHa, | CYIIeCTBOBAaHHUE, €CTECTBEHHOTO
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB K | XeMOCHHTE3a, MHTO3a, MeHo03a, | 0TOopa, BUJ1000pa30BaHMsI,
cpene oOuTaHus, BIIUSIHUS | OTUIOJIOTBOPEHUS, Pa3BUTHS | | MPUCIOCOOIEHHOCTH OPraHU3MOB
KOMIIOHEHTOB 9KOCHCTEM, | pa3MHOXKCHHS, K cpene OOWTaHWSA, BIHSHHA
AQHTPOTIOTEHHBIX ~ W3MEHEHUW B | HHIUBUAYAIBHOTO pa3BUTHSA | KOMIIOHEHTOB 9KOCHUCTEM,
SKOCUCTEMAX CBOEM MECTHOCTH, | OpraHu3Ma (oHTOTEHE3a), | AaHTPOIIOTEHHBIX HM3MEHEHUW B
KpYroBOpoTa BEIIIECTB u | O0ppOBI 32  CYIIECTBOBaHHE, | IKOCUCTEMaX CBOEH MECTHOCTH,
MpeBpalleHe SHepPruu B buocdepe; | ecTeCTBEHHOTO otbopa, | KpyroBopora BEIIECTB u

BU1000pa3oBaHus, IpeBpaIicHne SHEPIUu B

MPUCITOCOOJIEHHOCTH ounocdepe;

OpPraHU3MOB K Cpelie OOMTaHMs,

BITUSIHUS KOMITOHEHTOB

9KOCHCTEM, AHTPOIIOTEHHBIX

U3MEHEHHH B  3JKOCHCTEMax

CBOEH MECTHOCTH, KPYroBOpOTa

BEIIECTB U npeBpalieHue

sHepruu B buocdepe;
7)  chOpMHUPOBAHHOCTH  YMEHUS | 3HATh: 3HAET W  yYMEeT TMPUMEHSTh
IMPUMEHSTH MOJyYSHHbIE 3HAHUS [T | HEOOXOAMMOCTh HCIOJIb30BAHUS | OJYUYECHHBIE 3HaHUS JUIs
O0BSICHEHUS OMOJIOrMYECKUX | JOCTUKEHUN COBPEMEHHON | 0OBSICHEHUS OMOJIOTMUYECKUX
IpOIECCOB M SIBIEHUHM, Ui | OMOJOrMM U OMOTEXHOJIOTMH /Ul | IPOLECCOB W SIBIEHUH, Uis
MPUHATHUS IPAKTHYECKUX PEIICHUH B | pallHOHAIEHOTO TIPUHSATHS MPAKTUIECKUX
MOBCETHEBHON JKM3HM C LENbIO | IPUPOIONOIb30BaAHUS; peleHHii B TOBCEAHEBHOM KU3HU
obecrieyeHns: 0€30MaCHOCTH CBOETO | YMeTh: c LEJIBIO obecrieyeHus

3JI0pOBbS U 37I0POBbSI OKPYKAIOLIUX
Jmofed, COOMIOZeHHs  37J0POBOTO
o0Opa3a JU3HHU, HOPM TIPaMOTHOIO
IIOBE/ICHUS B OKpYyKaroIen
MPUPOJHOM  cpele;  MOHHMAHHE
HE00X0AUMOCTH HCIIOJIb30BaHUs
JNOCTH>KEHHI COBPEMEHHOM
ouosorui W OHOTEXHOJOTHH A
paloHaIbHOIO
IIPUPOAONOJIB30BaHNUS;

MIPUMEHSTH ITOJIYICHHBIC 3HAHUS
UL 00BsICHEHUS OMOJIOTHYECKUAX

MpOLECCOB W  SBJIEHUW, MJIA
MPUHATHUS MPAKTUYECKHUX
pelleHnii B TOBCEIHEBHOM

KHU3HH C IEJbl0 oOecredeHus
0€30MacCHOCTH CBOETO 3/10pPOBbS
U 370pOBbS  OKPY>KAIOLIMX
JOJIeH, COOIOIEHUS 3I0POBOTO
oOpaza KHU3HH, HOpM
Ir'paMOTHOT'O IIOBECACHUS B
OKpY>Karollen MPUPOAHON CpeLE;

0€3011acHOCTH CBOETO 3/I0POBBS U
3JI0POBbSI OKPYXKAIOIIUX JIIOJIEH,
coOMoIeHHsT 3JI0pOBOTO  0Opasa

JKU3HH, HOPM rPaMOTHOTO
MOBEICHUSI B  OKPYXaroIlei
MPUPOJHON cpese; NOHUMaHue

HEOOXOINMOCTA WCIOJIb30BaAHUI
JOCTHXKEHUM COBPEMEHHOM
OMOJIOTHMH U OMOTEXHOJOTUH IS
palMOHAIBHOTO
MIPUPOIOTIOTH30BAHHS;

8) chopMHPOBAaHHOCTH  YMEHUS
pemiate  OMOJIOTHYECKHE  3aJ1ayH,
COCTABJISATh TEHOTUITUYCCKUE CXEMBI
CKpCIMBAHUs JIJIsl Pa3HbIX THUIIOB
HACJICIOBaAHHSI MPU3HAKOB y

yMeThb:

penate OMOJIOTHYECKHE 3a/1auH,
COCTaBJIATHb T'CHOTHUIIMYCCKHUC
CXEMBl  CKpEUIMBAaHUS  JUIs
pa3HBIX THUIIOB HAacJeJOBaHHS

yMeeT pelmiath OHOJIOTHYECKHe
3aja4u, COCTaBIISAThH
TCeHOTUITHYECKHE CXEMBI
CKPEIMBAHMS JJIsl PA3HBIX THUIIOB
HACJICJIOBAHMsI  NPHU3HAKOB Yy
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OpPraHU3MOB, COCTAaBJIATH CXEMBI | IPU3HAKOB Yy  OPraHU3MOB, | OPTaHU3MOB, COCTaBISATH CXEMBI
IepeHoCca BEHIECTB M DHEPrHHM B | COCTABIATH CXEMBl IEpeHOca | IepPEeHOca BEIIECTB M JSHEPTUU B
sKocucTeMax  (Lemu  THUTaHUs, | BEIECTB M OJHEPruM B | OKOCHCTeMax (Lemd TMHTaHus,
IUIIEBBIC CETN); 9KOcUCTeMax (Lenu TUTAHUS, | IHIIEBHIC CETN);
TMUILEBHIE CETH);
9) cpopMHPOBAaHHOCTH  YMEHHI | yMeTh: yMEET KPUTHUYECKU OLICHUBATH
KPUTHUYECKH OLICHUBATh | KPUTUYECKU OLICHMBATh | MHPOPMAIMIO  OMOJIOTHYECKOTO
nHpOpMAaLIHIO Ouonoruueckoro | HHGOpMau OHOJOTHYECKOTO | COJEPKAHMUSA, BKJTIOYAIOLITYIO
Coziep KaHus, BKJIIOYAIOIYIO | COJCPIKaHMS, BKJIIOYAIOINYIO | [ICEBJOHAYYHbIE  3HAHUS W3
TNICEB/IOHAYYHBIC 3HAHUS U3 | [ICEBJIOHAYYHBIC  3HAHUS M3 | Pa3IMYHBIX HCTOYHHUKOB
Pa3IUYHBIX HCTOYHHMKOB (CPEACTBA | Pa3IMUHBIX HCTOYHHKOB | (CpeacTBa MacCcoBOM
MaccoBoi HMH(poOpmanuu, HaydHO- | (CpencTBa MaccoBoi | nH(popmanuu, Hay4yHO-
HOIYJISIPHBIE Marepuaisl); | HHGOpMaLuH, Hay4YHO- | MOIYJSIPHBIC MaTepuasbl);
WHTEPIPETHPOBATH STHYECKHUE | TIOMYIISIPHBIC MaTepHualibl); | KHTEPIPETHPOBATh  ITUYECKHE
aCIICKTHI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITHYECKUE | ACHIEKTHI COBPEMEHHBIX
WCCIICIOBAaHHIA B OMOJIOTHH, | aCHIEKTHI COBPEMEHHBIX | HCCIIEJOBaHUH B OHOJIOTHH,
MEeIUIIHHE, OMOTEXHOJIOTUY; | HCCIICIOBAaHUIT B OMOJIOTHH, | MEIUIIHHE, OMOTEXHOJIOTUH;
paccMaTpuBaTh rio0abHBIC | MEIUIIMHE, OMOTEXHOJIOTUH; | PaCCMATPUBATh rio0anbHbIe
IKOJIOTHYECKUE npoOJIeMBbl | paccMaTpUBaTh rI00aIbHBIE | AKOJIOTUYECKUE npoOIIeMbI
COBPEMEHHOCTH, (OPMHPOBATH TIO | SIKOJIOTUYECKHE npo0JIeMbl | COBPEMEHHOCTH,  (OPMHUPOBATH
OTHOIICHHIO K HUM COOCTBEHHYIO | COBPEMEHHOCTH, ()OPMHUPOBATh | IO  OTHOLICHHUIO K  HUM
MIO3HIINIO; MO0  OTHOWICHHIO K  HUM | COOCTBEHHYIO MO3HUIIHIO
COOCTBEHHYIO MO3HIIHIO;

10)chopmMupoBaHHOCTD YMEHUH | yMeTh: yMeeT co3JaBaTb COOCTBEHHBIE
CO3/1aBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIC | TUCHMEHHBIC " YCTHBIC
MUCbMEHHBIE U YCTHBIE COOOIIEHMS | MMChbMEHHbIE u YCTHBIE | COOOLIEHUS Ha OCHOBE
Ha OCHOBE OHMOJIOrMYECKON | COOOIIEHUS Ha OCHOBE | Onojoruueckoi MHGoOpMaIuu U3
uHboOpMalUM M3 HECKOJbKUX | OMOJOrHMUecKoi MH(pOpMALUU U3 | HECKOJIbKUX UCTOYHHUKOB,
HCTOYHHUKOB, IpPaMOTHO | HECKOJIBKUX WCTOYHUKOB, | TPAMOTHO UCTIOJTB30BATh
MCIOJIb30BaTh MOHATHHHBIN anmnapar | rpaMOTHO UCIOJIb30BATh | OHATHIHBIN anmapaT GMOJI0rUH

OUOJIOTHM.

MOHATUMHBIN annapaTt OMOJIOTHH.
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