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

1.1 O6aacTh NPpUMEHEHUS] IPOTrPaMMbI
Pabouass mporpamma  yuyeObHOro mpeamera  «buosorus»  ABISETCA  YACThIO
0011e00pa30BaTeIbHON MOATOTOBKU CHEUUAINCTOB CPEIHET0 3BEHA B COOTBETCTBUU C
OI'OC COO B mpenenax ocBoeHus: odbpazoBaTenbHbIX nporpamm CIIO no crnenuaibHOCTH
26.02.04 «MoHTax U TEXHUYECKOE 00CTYKUBAHUE CYJOBBIX MAIIMH U MEXaHU3MOB)

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 MOHUMAaHUE CTPOEHUS, MHOroOOpa3usi U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOT0 YPOBHSI OpraHU3all{, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEW Cpene, LEIOCTHOM HAay4YHOM KapTUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI OMIPEAEIISATh )KUBbIE O0BEKTHI B MPUPOJIE; MPOBOIUTH HAOIIOACHUS
3a DKOCHUCTEMaMH [IJIi BBISBJICHUS E€CTECTBEHHBIX W aHTPOIOTE€HHBIX WM3MEHEHUH,
UHTEPIPETUPOBATH PE3yIbTaThl HAOTIOICHUH,

3) cdopmupoBaTh  HaBBIKM  MPOBEJACHUS  MPOCTEUNIUX  OMOJIOTHYECKUX
HKCIIEPUMEHTAJIbHBIX MCCIEAOBaHNUN C COOMIOACHUEM MpaBWil O€30MacHOr0 oOpalleHus C
00BeKTaMH B 000PYI0BAHHEM;

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

5) chopmupoBaTh yMEHUSI POTHO3UPOBATH MOCIEICTBUS CBOCH AEATEIBHOCTH IO
OTHOIIICHUIO K OKpYXalollel cpeae, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBATH U
co0JIroAaTh Mephl MPO(PHITAKTUKY 3a00I€BaHUM.

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

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

TpeGoBaHuA K NpeIMeTHBIM pPe3yJIbTaTaM:

1) chopmupoBaHHOCTH 3HAHHMI O MECT€ M POJU OWOJIIOTUH B CHUCTEME HAyYHOTO
3HaHUA; PyHKIMOHAIBHOM TPaMOTHOCTH YeNIOBEKa AJIs PEeIICHUs )KU3HEHHBIX MPOOIeM;

2) chOpMHUPOBAHHOCTH YMEHHUSI PACKpBIBAaTh COJAEpP>KaHHWE OCHOBOMOJArarOUINX
OMOJIOTUYECKUX TEPMHMHOB W TOHSTHI: >KU3Hb, KJIETKA, TKaHb, OpraH, OpraHu3M, BH]I,
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MOMYJIAIUS, HSKOCHCTeMa, OuoleHo3, Ouocdepa; meraboau3m (0OMEH BEIIECTB U
IpeBpalieHne SHEPruu), roMeoctas (caMoperyssius), OMocuHTe3 Oelika, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JMCKPETHOCTb, CAMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE
(peniponykiiusi ), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIus;

3) cpopMUpPOBAaHHOCTh YMEHHSI PACKPBIBaTh COAEpP>KaHHWE OCHOBOMOJArarOUINX
OMOJOTHMYECKUX TEOPHUM W THUIOTE3: KIETOYHOW, XPOMOCOMHOHM, MYTAI[MOHHOM,
SBOJIFOLIMOHHOM, MPOUCXOKICHHUS )KU3HU U YETIOBEKA;

4) chopMUPOBAHHOCTh YMEHHUS PACKPHIBATH OCHOBOIMOJArarolue OHOJOTUYECKUE
3akoHbI U 3akoHoMepHOcTH (I'. Menpnens, T. Moprana, H.A. Basunosa, 3. ['ekkens, O.
Miomniepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAaM;

5) npuoOpeTeHue OmbITa MPUMEHEHUS OCHOBHBIX METOJOB HAy4YHOTO IO3HAHMS,
UCIIOJIb3YEMbIX B OHOJIOTMU: HAONIOACHUS W OIUCAHUSA JKHUBBIX CUCTEM, IPOLIECCOB U
SBJICHUM; OpPraHM3allid U TPOBEJECHUA OHOJIOTMYECKOT0 HJKCIEPUMEHTA, BBIIBUXKEHUS
TUIOTE3, BBISIBJICHUS 3aBUCHUMOCTU MEXIY HCCICAYEMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIYYCHHBIX PE3yJbTaTOB W (HOPMYIUPOBAHUS BHIBOJOB C HCIOJIB30BAHMEM HAYYHBIX
IOHATHM, TCOPUM U 3aKOHOB;

6) chOopMHUPOBAHHOCTH YMEHHUS BBIICIATH CYIIECTBEHHBIC IMPU3HAKA BHUPYCOB,
KJIETOK ITPOKApUOT U 3YKAPHUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUOB,
OMOTreoIeHO30B U IKOCUCTEM; OCOOEHHOCTH MPOLIECCOB OOMEHA BELIECTB U MPEBPAICHUS
SHEPrUd B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOIO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MMHTO3a, Mei03a, OIIOAOTBOPEHUS, PAa3BUTHS W  PA3MHOMKEHUS,
WHIUBUyAJIbBHOTO DPa3BUTHUsI OpraHu3ma (OHTOreHesa), OopbObl 3a CYIIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPUCIOCOOJIEHHOCTH OPraHU3MOB K Cpelie
oOUTaHUs, BIUSHUS KOMIIOHEHTOB YKOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B SKOCUCTEMAX
CBOEH MECTHOCTH, KpyTOBOPOTa BEILIECTB U MPEBpAlllCHHE 3HEPTHH B Ouocdepe;

7) chopMHPOBAHHOCTh YMEHHS NMPUMEHATH MOJYYCHHBIC 3HAHUS JUJISI OOBSICHEHUS
OMOJIOTUYECKUX TPOIIECCOB U SABJICHUM, IJIsi TPUHATUS TPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM KU3HU C LIENbI0 00ecrieueHns: 0€30MacCHOCTH CBOETO 370POBbs U 370POBbSI
OKpY)KAIOIIUX JIIOJeH, COONIONEHUsT 3JI0pOBOr0 o00pa3a »KU3HH, HOPM TIPaMOTHOTO
MOBEACHUS B  OKpYXKAlolled TMPUPOJHOM  cpefe; TOHMMaHWE  HEO0OXOJAMMOCTU
WCIIOJB30BAaHUS  JOCTHOKCHUH  COBPEMEHHOM OHOJOTMH HW  OHMOTEXHOJOTHH IS
pPalMOHAIBHOTO MPUPOIONOIB30BAHMUS;

8) cpopMUPOBAaHHOCTL YMEHMS peniaTh OWOJOTUYECKHEe 3a7adyu, COCTaBJISAThH
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAHUS ISl Pa3HBIX TUIIOB HACJIEAOBAHUS IMPU3HAKOB Y
OpraHU3MOB, COCTABJISITh CXEMbI TNEPEHOCAa BEUIECTB M DHEPrMU B 3KOcHCTeMax (Lenu
MUTaHUs, TUIIEBLIE CETH);

9) cdhopMHpPOBAHHOCT,  YMEHHMM  KPUTUYECKH  OIEHUBATh  WH(MOpMAIHUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYIO TCEBJOHAYYHBIE 3HAHUS M3 Pa3JIMYHBIX
HMCTOYHUKOB (CpeIcTBa MaccoBOM uWH(MOpPMAIMK, HAYyYHO-TIOMYJSPHBIE MaTepUalbl);
WHTEPIPETUPOBATh ITHYECKUE AaCHEKThl COBPEMEHHBIX HCCICIOBAaHUNW B OHOJIOTHH,
MEIUITMHE, OWMOTEXHOJIOTHH; pacCcMaTpHUBaTh TJIOOATBHBIC HSKOJOTUUYECKHE MPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

10) chopMHUpOBAaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIC U YCTHBIC
COOOIIEHUSI HA OCHOBE OHMOJOTMYECKOW HH(MOpPMALMKW U3 HECKOJbKUX HCTOYHHKOB,
IPaMOTHO MCMOJb30BATh MOHATUWHBIN anmnapar OuOJIOTHH.



JInyHOCTHBIE pPe3yJIbTATHI OCBOCHUS OCHOBHOI 00pa30BaTe/IbHOI NMPOrpaMMbl
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 00pa30BaHMIO M CaMOOOPa30BAHUIO Ha MPOTSHKCHUH
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 3KOJIOTHICCKUX HpO6JI€M;

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

- aKTUBHOE HENPUATHE JECUCTBUM, MPUHOCAILINX BPEI OKPYKaIOIIEH Cpeie;

- yYMEHHE MPOTHO3UPOBATh HEOJArONMPUATHBIE JKOJIOTHYECKUE MOCIEICTBUS
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 MOJIMKYJIHTYPHOM 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
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

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

- yMeTh MEPEHOCUTh 3HAHUS B I[I03HABATEIbHYI0O U MPAKTUYECKYIO O00JacTH
KU3HENIEATEIbHOCTH;

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



TpeOOBaHMI SPrOHOMUKHM, TEXHUKH OE€30MaCHOCTH, TUTUEHBI, PECypcocOepeKeHus,
IPABOBBIX U ATHUECKUX HOPM, HOPM UH(POPMALIMOHHOM 0€30MaCHOCTH;



2 CTPYKTYPA U COAEP/KAHUE YYEBHOT'O IIPEJIMETA

2.1 O0bem y4eOHOro nmpeamMera u BUAbI y4eOHOUM padoThI

Bux yueOHoit padoThl O0bem

4acoB
MakcuMmanbHasi yueOHasi HAarpy3ka (Bcero) 64
64

Oo0s13aTeIbHAS aYyAUTOPHAA y4eOHAsl HAarpy3Ka (Bcero)

B TOM YHCJIE:
42

JICKIIMOHHBIC 3aHATHUS
MPAKTUYECKUE 3aHATHS 22

HroroBas arrecranus B opme nuddepeHIIMpOBaHHBIN 3a4ET




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

HaumenoBanue
pa3iesioB U TeM

Couepmanne yqeﬁnoro MaTepuaia U IPAKTUIECCKUE 3aHATUH

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 ONOJIOTHYECKUX 3HaHUH. CBs3b OMOJIOTUH C APYTUMH HAyKaMu: Onoxumusi, Onopusnka,
XapaKTCPUCTHKA O6uonuka, renoreorpacdus u ap. Poias u Mmecto 6uonoruu B GopMUPOBAHUN COBPEMEHHOM HAYYHOUW KapTHUHBI
JKU3HH Mupa. YpOBHH OpraHu3aiuu xKuBoi matepun. OOmas XxapakTepUCTUKA KU3HU, CBOMCTBA KUBBIX CHCTEM.
XHUMHUYECKUN COCTAB KIETOK
Tema 1.2. OcHOBHOe coiep:KaHue 4
CTpykTypHO- Teopernueckoe o0yueHue: 2
¢ynkmuonannnasa | Kinerounas teopus (T. llIBann, M. [lneiinen, P. Bupxos). OCHOBHBIE TIOJIOXKEHHS COBPEMEHHOM KIICTOYHOM
OpraHusaums TeopHuH. THUIIBI KJIETOYHON OpraHU3alMK: IPOKAPUOTUYECKUN U SyKapHOTUYECKU. OIHOKIIETOUHbIE U
KJIETOK MHOTOKJIETOYHBIE OpraHu3Mbl. CTpOeHHE MTPOKAPHOTUUECKON KIIeTKH. CTpOEHHE SyKapUOTHUUECKOU KIIETKH.
Hexknerounsie hopmbl sxu3HU (BUPYCHI, OakTeprodari)
IIpakTuyeckoe 3ansaTue 1: 2
Ctpoenune mpoKapuOTHYECKON KIETKH U 9YKapuOTHYEeCKOU KiIeTKU. Hekmerounsie opMbl )KU3HU (BUPYCHI,
OaxTepuodarm)
Tema 1.3. OcHoBHOE coaepKaHue 4
CTpykKTypHO- Teopernueckoe o0yueHue: 2
¢ynknuonaabubie | Xpomocomuas Teopus T. Moprana. CTpoeHue XxpoMocoM. XpOMOCOMHBIN HAOOp KJIETOK, TOMOJIOTHYHBIC U
(dakTopsI HErOMOJIOTUYHBIE XPOMOCOMBI, TAIUTOMIHBINA U AUTUIOUHBINA Habop. Hyknennossie kucnotel: JJHK, PHK
HACJIEICTBEHHOCTH | HaXOXKICHHE B KIIETKE, X CTpOeHUE U (QYHKIIMU. MaTpHYHbIe MPOIIECCH B KJIETKE: PEIUIMKAIIHS, OMOCHHTE3
Oenka, pemapanus. [ eHeTHUeCKU KOJ U €ro CBOICTBa
IIpakTuHyeckoe 3ansaTHE 2: 2
Pemenue 3amayd Ha onpeaeneHue nocieI0BaTeIbHOCTH HYKIIEOTHI0B, aMUHOKHCIIOT B HOPME U B CITy4ae
M3MEHEHMS MOCIe0BaTeNbHOCTH HyKieoTha0B JITHK
Tema 1.4. OCHOBHOE COlep/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, a3p0oOHBIH U aHa’poOHbIH. [InacTuyeckuii oOMeH. PoTocuHTE3. XeMOCHHTE3

Tema 1.5. OcHoBHOe coJep:kaHue 2
KusHeHnbiii 1K | Teopernueckoe ooyueHnue: 2
KJeTKH. MuTo3. KneTounslii ukJ, ero nepuosl. MUTO3, €ro CTauu ¥ MPOUCXOAAIIUE mpoliecchl. buonoruueckoe 3nayeHue
Meiio3 MuTo3a. Melo3s u ero craauu. [loBeaenue xpomocom B Meiioze. Kpoccunrosep. buonoruueckuii cMbICi
Merno3a
Paznen 2. Ctpoenne u GyHKIHH OPraHU3Ma 13
Tema 2.1. OcHoBHOe coJep:kaHue 2
Crpoenne Teopernueckoe odyueHue: 2
OpraHu3ma MHOroKIeTO4YHbIE OPraHu3Mbl. B3auMOCBS3b OpraHOB U CUCTEMBI OPIaHOB B MHOTOKJIETOYHOM OpTaHHU3ME.
['omeocTa3 opraHu3Ma u ero noJiiep>kaHue B IMPOLECCEe )KU3HEACATEIbHOCTH
Tema 2.2. OcHOBHOe coiep:KaHue 2
DopMbI Teopernueckoe o0yueHue: 2
Pa3MHOKeHHUS ®opMbl pa3MHOKEHUS1 OpraHu3MoB. becronoe 1 nonoBoe pa3MHOKeHHE. Buipl 6ecnonoro pa3MHOKEHUS.
OpPraHu3MoB [TonoBoe pazmHokeHue. ['ameTorenes y x«uBoTHbIX. Criepmarorenes u ooreHe3. CTpoeHue MOJI0BbIX KIETOK.
OmogoTBOpeHue
Tema 2.3. OcHOBHOe coep:kaHue 2
Omnrorenes Teopernueckoe odyueHue: 2
pacTeHmit, WNunuBuyanbHOE pa3BUTHE OPraHU3MOB. DMOpuorenes u ero craauu. IloctamOpruonansublil nepuoa. Cranuu
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:xkaHue 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 OonpCaACIICHUEC BEPOATHOCTH BO3HUKHOBCHUSA HACIICACTBCHHBIX ITPU3HAKOB IMPU CUCIIJICHHOM
HacJIEJOBaHUM, COCTABJICHUE T'€HOTUIINYECKUX CXEM CKPELIMBaHUS
Tema 2.6. OcHOBHOe coiep:KkaHue
3aKOHOMEPHOCTH Teopernueckoe o0yueHue:
U3MEHYHUBOCTH M3MeH4nBOCTh NPU3HAKOB. BUJIbl N3MEHUYNBOCTHU: HACIEICTBEHHAs U HEHACJIEACTBEHHAs. 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. bone3nu ¢ HacneaCTBEeHHOM
MpeaApacIioJIOKCHHOCTBIO. 3Hayenue MGI[I/IIII/IHCKOI;'I IFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH I'CHCTUUCCKUX
3a00JIeBaHU YeIOBeKa

IIpakTHyeckoe 3ansATHE 5:

Pemenne 3ala4 Ha ONpCACIICHHUE TUIla MyTalllH IIPH NIEpEaaduc HACICACTBCHHBIX IIPU3HAKOB, COCTABJICHUC
TCHOTUIIMYCCKUX CXCM CKPCIIMBAHWA

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 MHOTOKIETOUHBIX OpraHu3MOB. BO3HUKHOBEHHE 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

12




(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. UupopmanuoHHOe oOecneyeHre peau3auy NporpaMmmMbl

Jns  peanuzanuu  mporpaMmbl  OMOIMOTEUHBIM  (oHA 0Opa3oBaTEILHOM
OpraHu3allMi UMEET MEeYaTHbIE U 3JEKTPOHHbIE 00pa30BaTEIbHbIEe U HHPOPMALIMOHHBIE
pecypebl JUId  HMCHOJB30BaHUS B oOpa3oBaTeiabHOM Tpouecce. CHUCOK W3IaHUN
npeacraBieH B MH@opMannoHHOM oOecrieyeHurn O00pa30BaTENbHONW MPOTPaMMBbI
(npunoxenue 6) K mporpaMmme MOArOTOBKH CIIELUAINCTOB CPEIHETO 3BEHA.
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4. KOHTPOJIb M OLIEHKA PE3YJIBTATOB OCBOEHMS YYEBHOM

T CHUTIIIAHBI

KOHTpOJII) N OLCHKAa pPEe3YyJIbTATOB OCBOCHUA OCYIICCTBILICTCA IIPCIIOAABATCIICM B
IMpoLCCCC IMPOBCACHUSA ITPAKTHUYCCKUX BaHHTHﬁ, TCCTUPOBAHUA, a4 TAKKC BBIIIOJIHCHUA
CTYACHTAMH MHAWBUAYAJIBHBIX 3a,Z[aHHﬁ, YCTHBIX U ITUCbMCHHBIX pa60T

PesyabTaTnl 00yyeHus
(ocBOCHHBIC YMEHHS, YCBOCHHbIE

OcBoeHHbBIEC yMeHNS,
YCBOEHHbIE 3HAHUS

OcHOBHBIE TOKA3ATEJH OLEHKU

3HAHHUSA) pe3yJ1bTaToOB 00y4eHust
1 2 3
1) chopMupOBaHHOCTh 3HAHHWHA O | 3HATH: OOBSCHAET MECTO M  poJiu
MECTE M POJIM OMOJIOTMH B CUCTEME | MECTO M POJIM OHOJIOTUM B | OMOJIOTMHM B CHUCTEME HAay4yHOIO
HAYYHOTO 3HAHUS; QYHKIIMOHAIBHOM | CHCTEME  HAaydyHOTO  3HAHWS; | 3HAHUS; (byHKIMOHATHHON
IPaMOTHOCTH YeJoBeKa Ui | QYHKIIMOHAJIILHOW T'PaMOTHOCTH | TPAMOTHOCTH  YEJIOBEKa  JJIs
peIeHHsI )KU3HEHHBIX TPo0IeM; 9eJI0BeKa ISt pelIeHusl | pereHus )KU3HEHHBIX TPo0eM
KU3HCHHBIX POOIIeM
2)  chOpMHPOBAHHOCTH  yYMEHHS | 3HATh: packpbIiBaeT coJiepKaHue
pacKpbIBaTh CoJiepKaHue | 3HAYEHHUE OCHOBOIOJIATAIOMINX | OCHOBOIIOJIATAOIINX
OCHOBOIIOJIATAOIINX OMOJIOTUYECKUX TEPMHUHOB U | OMOJIOTHYECKUX TEPMHHOB U
OMOJIOTUYECKUX TEPMUHOB U | TIOHATHIA MOHSTHIA: KU3Hb, KJIETKA, TKaHb,
NOHSTHH: JKU3Hb, KJIETKA, TKaHb, | yMeTh: opras, OpraHu3sM, BU]I,
OpraH, OpraHu3M, BHJI, TONYJISIHNSA, | PACKPHIBATh COJIepKaHUE | TIOMYJISIIHS, HKOCHCTEMA,
9KOCHCTeMa, OHOIIeH03, Ouocdepa; | OCHOBOIOIATAOIINX OHOLIEHO3, ouocdepa;
MeTabonu3sM (0OMEH BeleCTB U | OMOJIOTMYECKUX TEPMHUHOB U | MeTabonu3M (OOMEH BellecTB U
MpeBpalleHre YHEPTUH), TOMEOCTa3 | MOHATUHN: JKU3Hb, KJIETKA, TKaHb, | IPEeBpaIICHUE DHEPIHH),
(camoperymsnusi), OuocuHTe3 Oenka, | opra, OpTaHu3M, BUJI, | TOMEOCTa3 (camoperynsmus),
CTPYKTypHasi OpraHW3alys >KUBBIX | MOMYJISIHS, 9KOCUCTEeMa, | OMOCHHTe3 Oelka, CTPYKTypHas
CHCTEM, TIMICKPETHOCTH, | OMOIIeHO3, ouocdepa; | opraHu3anys SKUBBIX CHCTEM,
caMOpEeTyJISIIHs, MeTabonu3M (0OOMEH BElIeCTB M | AUCKPETHOCTb, CaMOperyJsius,
CaMOBOCITPOU3BE/ICHHE MpeBpalieHne SHEPIUH), | CAMOBOCIIPOU3BEICHHE
(penpoayKiusi), HACIEICTBEHHOCTb, | TOMEOCTa3 (camoperynsanus), | (penpoOaYKIIHs),
W3MEHYHBOCTb, YHEPr03aBUCUMOCTbD, | OMOCHHTE3 Oelika, CTPYKTYpHasi | HAaCIEeICTBEHHOCTD,
pocT W pa3BUTHE, YPOBHEBAas | OpraHM3alysl JKUBBIX CHCTEM, | ©I3MEHUYHUBOCTD,
OpraHu3aIus; TMCKPETHOCTh, CAMOPETYIISALHs, | JHEPro3aBUCUMOCTh,  POCT U
CaMOBOCIIPOU3BEICHHE pasBuUTHE, ypOBHEBast
(penpoaykius), OopraHu3aIus
HACJIeICTBEHHOCTD,
W3MEHUYUBOCTb,
9HEpPro3aBUCUMOCTb, POCT U
pasBuTHE, yYpOBHEBast
OpraHu3aIus
3) chopmupoBaHHOCTH  YMEHUS | 3HATH: 3HaeT OMOJIOTHYECKHe TEOPHH W
pacKphIBaTh colepKaHuE | OMOJIOTUYECKHE  TEOPHH W | TUTIOTE3bI: KJICTOYHYIO,
OCHOBOIOJIAraloIINX THIIOTE3BI: KJIETOYHYIO, | XDOMOCOMHYIO, ~ MYTAIlHOHHYIO,
OMOJIOTHYECKUX TEOPUH M THUIOTE3: | XPOMOCOMHYIO, MYTAIIMOHHYIO, | SBOJIOIHOHHYIO,
KJICTOYHOMH, XPOMOCOMHOM, | 3BOJIIOL[UOHHYIO, [IPOUCXOXKICHUA JKA3HU u
MYTaIMOHHOM, ABOJIIOIIMOHHOM, | IPOMCXOXKICHUS ~ JKM3HM W | YEJIOBEKa;
MIPOMCXOXICHHUS KU3HU U YEIOBEKA; | YEIOBEKa,
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yMeTh: pacKpbIBaeT coJIepXKaHue
pacKpbIBaTh COJIEpKaHUE | OCHOBOMOJIAraroIIuX
OCHOBOIOJIararImx OMOIOTUYECKHIX Teopuit u
OMOJOTMYECKUX  TEOpPHMl U | TUIOTE3: KJIETOYHOMH,
TUIIOTE3: KJIIETOYHOU, | XpPOMOCOMHOM, MYTallHOHHOM,
XPOMOCOMHOM,  MYTallMOHHOM, | 3BOJIIOLIMOHHON, IPOUCXOKICHUS
3BOJTIOLIUOHHOM, JKU3HU U YEJIOBEKA;
MPOUCXOXKACHUS  KU3HU U
YeJI0BEKA;
4)  cpopMUPOBAHHOCTh  yMEHHUS | 3HATh: 3HAeT OCHOBOIIOJIAraoIne
packpbIBaTh  OCHOBOIIOJATAIOIIME | OCHOBOMOJIATAFOIINE OuoI0rnYecKue 3aKOHBI u
OMOJIOTUYECKHE 3aKOHBI U | OMOJIOTUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH U YMEET
3akonomepnoct (I. Mengens, T. | 3akoHOMepHOCTHU pacKpbIBaTh OCHOBOIIOJIATAIOIIHE
Moprana, H.M. BasuioBa, 3. | ymeTh: OMOJIOTMYECKHE 3aKOHBI U
I'exkens, ®. Mromnepa, K. bapa), | packpsiBaTh 3akoHoMepHocTH (I'. Menpens,
IPaHMIBI  UX IPUMEHHMOCTH K | OCHOBOIIOJIATaKoIIHe T. Moprana, H.W. BaBunosa, O.

JKHNBBIM CUCTCMAaM,

OHMOJIOTMYECKHE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens,
T. Moprana, H.. BaBunoga, 3.
I'ekxens, @. Mromiepa, K.
bapa), rpanutibr ux
MIPUMEHUMOCTH K KUBBIM
cucTemMam;

I'exkens, @. Mromnepa, K. bapa),
rPaHULIbl KX TPUMEHHUMOCTH K
JKUBBIM CUCTEMaM,;

5) npuobpereHue OIbITA | 3HATH: 3Ha€T U yMEEeT IIPUMEHATH
MPUMECHEHHUST OCHOBHBIX METOJIOB | OCHOBHBIC METOABl HAYYHOTO | OCHOBHBIE METOJbI  HAYYHOTO
HAyYHOTO TIO3HAHMS, UCTIOJIb3yEeMbIX | TTO3HAHUS MO3HAHUS, HCIOJIB3yeMbIX B
B  Ouonoruu: HaOMIOAEHUS U | yMeTh: OMoOIOrHUn: HaOJIFOJEHUS u
OIUCaHMS JKHUBBIX CUCTEM, | IPUMEHATh OCHOBHBIE METObI | OITMCAHUS JKUBBIX CHCTEM,
MIPOIIECCOB U SIBIICHUH; OPTaHU3AINH | HAYIHOTO MO3HAHUS, | TIPOIIECCOB u SIBJICHU;
U TIpOBEJEHUS  OMOJOTUYECKOTrO | UCIONB3YeMbIX B  OHOJOTHU: | OpTraHW3allMd W  TMPOBEJCHUs
IKCIIEPUMECHTA, BBIIBIDKCHUS | HAOTFOJACHHS M OITUCAHMSI KUBBIX | OMOJOTUYECKOTO IKCIICPUMEHTA,
TUIOTE3, BBISBICHUS 3aBUCUMOCTU | CHCTEM, MPOLIECCOB U SIBICHUH; | BBIIBIKEHUS TUIIOTE3,
MEXTY UCCJICTyeMBIMU | OpTaHU3allMd W  TPOBEACHHS | BBISBICHUS 3aBUCHMOCTH MEXIY
BEIIMYMHAMH, OO0BSICHEHUS | OMOJIOTUYECKOTO IKCIIEPUMEHTA, | HCCIEAYEMBIMU BEIIMYMHAMH,
MTOJTY9IEHHBIX pe3yJIbTaTOB U | BBIABMIKEHUS THUIIOTE3, | OOBSICHSITH MOJTy4EHHBIC
dbopMynupoBaHUs BBIBOJIOB C | BBISIBIICHHS 3aBHCHMOCTH MEXIY | pe3yiabTaThl W (HOpMyIHpoOBaTh
WCIOJIb30BAHNEM HAYUHBIX IMOHATHH, | HCCIEAYEMbIMA  BEJIUYHHAMH, | BBIBOJBI € HCIOJb30BaHUEM
TEOpUl U 3aKOHOB; OOBICHATH MOJIyYEHHBIC | HAYYHBIX TMOHITHHA, TEOpHH W

pe3ysbTaTthl U (POPMYITHPOBATH | 3aKOHOB;

BBIBOJBI C  HCIOJIB30BAHUEM

Hay4HbIX TOHSATHI, TEOpUH H

3aKOHOB;
6) chOpMHUPOBAHHOCTh  YMEHUS | 3HATh: 3HAET U  yMEET  BBIICITH
BBIJICTISITh CYIIECTBEHHBIC MPU3HAKU | CTPOCHHE  BHUPYCOB,  KJIETOK | CYIIECTBEHHBIC MPU3HAKU
BHPYCOB, KIETOK TIPOKAPHOT | | IPOKAPHOT u JYKapHoT; | BAPYCOB, KIETOK MPOKAPUOT H
9YKapHoT; OTHOKJICTOYHBIX U | IPU3HAKA OJHOKJIETOYHBIX | | OYKapHOT; OJHOKICTOYHBIX |
MHOT'OKJIETOYHBIX OpPTraHWU3MOB, | MHOTOKJIETOYHBIX MHOTOKJICTOYHBIX ~ OPTaHH3MOB,
BUJIOB, OMOT€0IICHO30B 1 SKOCUCTEM; | YMETh: BHJIOB, OMOTeOLIEHO30B u
OCOOEHHOCTH TIPOIIECCOB OOMEHa | BBIIETATH CYIIIECTBEHHBIC | IKOCHUCTEM; 0COOEHHOCTH
BEIIECTB U MPEBPAIICHUS YHEPTHH B | MPU3HAKKM  BHPYCOB, KIETOK | MPOLIECCOB OOMEHa BENIeCTB U
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KIIETKE, dborocuHTE3a, | MPOKAPHOT " 9YKapUOT; | MPEeBpaIlleHUs] YHEPTUU B KIIETKE,
IJIACTUYECKOTO M JHEPreTUYECKOro | OJHOKIETOUHBIX u | GoTOCHHTE3a, IJIACTUYECKOTO U
oOMeHa, XEeMOCHHTE3a, MHTO3a, | MHOTOKJIETOYHBIX OPraHU3MOB, | YHEPTETHUECKOTO oOMeHa,
Meio03a, OTUIOI0TBOPEHUS], PA3BUTHS | BUIOB, OHOreo1eHO30B U | XeMOCHHTE3a, MHUTO3a, Meio3a,
U Pa3MHOXEHUS, HHIUBUAYATHHOTO | 3KOCHUCTEM; OCOOCHHOCTH | OIIOJIOTBOPEHUS, PA3BUTUA U
pa3BuTHA OopraHu3Ma (OHTOreHe3a), | MPOIEecCOB OOMEHa BEUIECTB U | Pa3MHOXKEHUS, MHIUBUIYATbHOTO
00pHOBI 3a CYIIIECTBOBAHHE, | MPEBPAICHUS SJHEPTUH B KIIETKE, | pa3BUTHS Oopranm3ma
€CTECTBEHHOTO otbopa, | hoTOCHHTE3a, IUIACTUYECKOTO U | (OHTOreHe3a), OOpBOBI 3a
BHUI000pa30BaHUs, JHEPrEeTHYECKOTO oOMeHa, | CYIIIeCTBOBaHHE, €CTECTBEHHOTO
MPUCIIOCOOJICHHOCTH OpPraHU3MOB K | XEMOCHHTE3a, MHTO3a, Meilo3a, | oToopa, BUJI000pa30BaHUA,
cpene oOuTaHus, BIIUSTHUS | OTUIOJIOTBOPEHUS, PAa3BUTHS | | MPUCIIOCOOIIEHHOCTA OPTaHU3MOB
KOMITOHEHTOB 9KOCHUCTEM, | pa3MHOXKEHHS, K cpene oOWTaHUS, BIUSHUS
AHTPOTIOTEHHBIX ~ WM3MCHCHHU B | HHIUBUAYAIBHOTO pPa3BUTHSI | KOMIIOHEHTOB IKOCHCTEM,
JKOCHCTEMax CBOEH MECTHOCTH, | OpraHu3Ma (oHTOrEHE3a), | AHTPOTIOTCHHBIX HU3MEHEHUU B
KpyroBopoTa BEIICCTB U | OOpp0OBI 32  CYIIECTBOBaHHWE, | IKOCHCTEMaX CBOSH MECTHOCTH,
MpeBpalleHe SHepruu B buocdepe; | ecTeCTBEHHOTO ot0opa, | KpyroBopora BEIIECTB u

BHI000pa30BaHUSA, MIpEeBpaIICHUE SHEPTUU B

MIPUCTIOCOOTICHHOCTH ouocdepe;

OpPraHU3MOB K Cpelie OOMTaHWs,

BITUSTHUS KOMITOHCHTOB

IKOCHUCTEM, AHTPOIIOTEHHBIX

W3MEHEHUH B  JKOCHCTEMAX

CBOCH MECTHOCTH, KpyroBOpOTa

BEIICCTB u IIpEeBpAaICHIE

SHepruu B buocdepe;
7)  chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3Ha€T U yMeeT TPUMEHATH
MIPUMEHSITH MTOJIYYCHHBIC 3HAHUS [T | HEOOXOMMOCTh WCIIOJB30BaHUS | TIOJNyUECHHBIC 3HAHUS JUTST
O0BSICHEHUS OMONOTMYECKUX | JOCTUKECHUIMA COBPEMEHHOM | OOBSICHEHUS OMOJIOTHYECKUX
MpOLECCOB W SIBIICHUMH, JUIsl | OMOJIOTHH M OMOTEXHOJIOTHH JJIA | IPOIECCOB W SIBJICHUH, JJIA
MPUHSITHS TPAKTHYECKHUX PEIICHUH B | palliOHAILHOTO PUHSITUS MPAKTHYECKUX
MOBCEJHEBHOM JKHU3HM C UEJIBIO | MPUPOJONOIH30BAHUS; pELIECHH B TOBCETHEBHOM KU3HU
obecriedeHns: 0€30MaCHOCTH CBOETO | YMETh: c LEJbIO obecrnieueHus

300POBbBA U 310POBbA OKPYKAIOIIUX
HIOHCﬁ, CO6J'IIOI[CHI/ISI 3A0pOBOIO
O6p338. JKU3HH, HOPM TpPaMOTHOI'O

MOBEICHUS B OKpYy>Karoleun
MPUPOJHON  cpele;  MOHUMAHHE
HEOOXOIMMOCTH HCIIOIL30BaHUS
JIOCTHIKEHU U COBPEMEHHOU
Onosorn M OHWOTEXHOJOTHH JUIS
palMOHAIBHOTO
MIPUPOIOTIOB30BAHHS;

MIPUMEHSTH ITOJIYICHHBIC 3HAHUS
UL 00BsICHEHUS OMOJIOTHYECKUAX

MPOLECCOB U SABJECHUW, A
MPUHATHUSA MPAKTUYECKHUX
pelIeHu B IOBCEJHEBHOU

KU3HH C IIeNIbI0  oOecreueHus
0€30MacCHOCTH CBOETO 3/10POBbS
A 3I0pOBbI  OKPYXKAaKOIIUX
moael, coOmoIeHUs 3I0pOBOTO
oOpaza KHU3HHU, HOPM
TPaMOTHOTO  TIOBEJEHUS B
OKpY>Karolle MpupoaHON Cpee;

0€3011acHOCTH CBOETO 3/I0POBbS U
3JI0POBbSI OKPYXKAIOIIUX JIFOJIEH,
coOnrofieHusl 3I0pOBOro obpasza

KU3HH, HOPM rPAMOTHOTO
MIOBEJCHUS B  OKpYyXKaroUen
IIPUPOJHON Cpene; NOHMMaHue

HEOOXOIMMOCTH HCIIOJIH30BAHUS
NOCTHKEHUN COBPEMEHHOM
OMOJOrUN U OMOTEXHOJIOTHH IS
pPalMOHAIBHOTO
MPUPOAONOJIb30BAHUS;

8) chopMHpPOBAaHHOCTH  yMEHUS
pemars OMOJIOTHYECKHe 3a/Jaud,
COCTABIISITh TEHOTUITUIECKUE CXEMBI
CKpCHIMBaHUA [JIsI Pa3HbIX THIIOB
HaCJICIOBaHHS MIPU3HAKOB y
OpraHnu3mMoB, COCTAaBJIATH CXEMbI
MepeHoca BEUIECTB M DHEPTUU B

yMeThb:

pemaTb OMOJNIOTHYECKHE 3a/1auH,
COCTaBIISATh TFeHOTUIINYECKHE
CXEMbl  CKpelMBaHWs  JJId
pasHbBIX THUIIOB HACJIEJOBAHUSA
NIPU3HAKOB Yy  OpPraHU3MOB,
COCTaBJIATh CXEMBl IEpeHoca
BEIIECTB M DHEPIMH B

yMeeT pelmatbh OHOJIOrHYecKue
3ajaui, COCTaBJIATh
TeHOTUITHYECKUE CXEMBI
CKpCIIMBAaHUA IJId PAa3HbIX THUIIOB
HACJCJOBAaHUS  NPU3HAKOB Y
OpraHnu3MOB, COCTAaBJIATHL CXCMBbI
IepeHoca BEIECTB W JHEPTUH B
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sKocucreMax  (Uemd — MUTaHus, | IKocucTeMax (Lend NUTaHUs, | SKocucTemMax (Lend MUTaHus,
MTUIIEBHIE CETH), MUIIEBHIE CETH); MUIIEBHIE CETH),

9) chopMHUPOBAHHOCTH  yYMEHHUU | yMeTh: yMEeT KPUTHUYECKH OLICHUBATh
KPUTUYECKU OIICHUBATH | KPUTHUECKHU OIICHMBAThH | MH(POPMAIHIO  OUOJIOTUIECKOTO
nH(pOpMaLIHIO ouonoruueckoro | nHGopmanuo OUOIIOTUYECKOTO | COAEpKaHUS, BKJIIOUAIOLITYIO
coJiepKaHusl, BKJIIOYAIOLIYIO | COAEpKaHuUs, BKJIIOYAIOIIYIO | ICEBJIOHAYYHbIE  3HAHUA U3
MICEBJIOHAYYHbBIE 3HAHUS U3 | ICEBIOHAYYHbIE  3HAHMS M3 | Pa3IMYHBIX HMCTOYHUKOB
pPa3IMYHBIX HMCTOYHUKOB (CPEACTBA | pa3IMYHBIX MCTOYHUKOB | (CpencTBa MacCOBOM
MaccoBod HH(popmanuu, Hay4dHO- | (CpencTBa MaccoBoi | uH(popmanuu, Hay4HO-
MONYJISIPHBIC Martepuansl); | uHpopmanmu, HAy4HO- | IOMYJISipHBIC Marepuabl);
HUHTEPIPETUPOBATH STHUYECKHE | TOMYJIpHBIC MaTepHalbl); | HHTEPIPETUPOBATh  ATHUYECKUE
aCIEeKThI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITHYECKHUE | ACMIEKTHI COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOTHH, | aCTIEKThI COBPEMEHHBIX | UCCIIEIOBaHU B OWOJIOTHH,
MEJUIIUHE, OMOTEXHOJIOTHH; | UCCTICAOBAaHUN B OHOJIOTHH, | MEIUIIMHE, OMOTEXHOJIOTHY;
paccMmarpuBath ro0anpHbIe | MEUIIMHE, OMOTEXHOJIOTHH; | pacCMaTpUBAaTh rJ100anbHbIC
9KOJIOTUYECKUE npoOJIEMBI | paccMaTpUBaTh IOOANTBHBIC | SKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH MO | SKOJIOTHYECKHE npoOJieMbl | COBPEMEHHOCTH, (D OpMUPOBATH
OTHOIICHHUIO K HUM COOCTBEHHYIO | COBPEMEHHOCTH, (OpMHpOBATH | TIO OTHOIIIEHUIO K HUM
MO3UIHIO; 0  OTHOWIEHHID K  HHUM | COOCTBEHHYIO MTO3UIUIO

COOCTBEHHYIO TIO3UIIUIO;

10)chopmupoBaHHOCTD YMEHUH | yMeTh: yMEEeT CO03[1aBaThb COOCTBEHHBIC
CO3/1aBaTh COOCTBEHHBIE | CO3/IaBaTh COOCTBEHHBIE | MMCHMEHHBIE u YCTHBIE
MUCbMEHHBIE U YCTHBIE COOOIIEHUS | TUCHMEHHbBIC " YCTHBIE€ | COOOIICHUS Ha OCHOBE
Ha OCHOBE OHMOJIOTUYECKON | COOOIIeHUS Ha OCHOBE | Ononorudyeckor MHGOpMaAIUU U3
uHpopmaun u3 HECKOJIbKUX | OMOJOTHUYeCKOW HHPOPMAIIUU U3 | HECKOJIBKUX HMCTOYHHKOB,
HMCTOYHHUKOB, IPAMOTHO | HECKOJIBKUX HMCTOYHHMKOB, | TPAMOTHO HCII0JIb30BaTh
KCIMOJIb30BaTh MOHATUWHBIN anmnapar | T[paMOTHO WCIIOIb30BATh | MOHSITHIHBIN armapaT OHMoJ0Tun

OHOJIOTHUMU.

MOHATUIHBIN annapat GMOJIOTUH.
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