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1. MACIHOPT PABOYEM TPOTPAMMBI YUEBHOI' O INPEJIMETA
Bbuoaorus

1.1 O6aacTh NPpUMEHEHUS] IPOTrPaMMbI
PaGouass mporpamma  y4yeObHOro mpeamera  «buonorus»  SABISETCS  YACTHIO
0011e00pa3oBaTeIbHON MOATOTOBKH CIIEIIUAINCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
®I'OC COO B npenenax ocBoeHus: o0pazoBarenbHbIX nporpamm CIIO

1.2 MecTro y4eOHOro mnpeaMera B CTPYKType MpPOrpaMMbl NOATOTOBKH
CIEeNHMAJINCTOB CPeIHero 3BeHa: SBISCTCS y4eOHBIM MPeIMETOM 00111e00pa3oBaTeIbHON
MOATOTOBKH, U3y4aeMblil Ha 0a30BOM ypOBHE.

1.3 Henu u 32124 y4eOHOT0 MpeAMeTa — TPeOOBAHUSI K pe3yJIbTATAM OCBOEHHUS
AUCUMILTHHBI:

Hean:

(dopMUpOBaHHE Yy CTYACHTOB MPEACTABICHUS O CTPYKTYpHO-(QYHKIIMOHAIbHON
OpraHU3alMU KUBBIX CUCTEM PA3HOT0 PAHra KaK OCHOBBI IPUHSTHS PELICHUIN B OTHOLLICHUH
00BEKTOB >KUBOW MPHUPOIBI U B TPOU3BOACTBEHHBIX CUTYyAITUSX.
3apaum:

1) chopmupoBaTh MOHUMaHUE CTPOEHHUS, MHOTOOOpa3us U OCOOCHHOCTEH KUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alliH, 3aKOHOMEPHOCTEH MPOTEKaHUs OMOJOTHMYECKHX
MPOLIECCOB U SIBJICHUM B OKPYXAIOIIEW Cpene, LEJIOCTHOM HAay4YHOM KapTUHBI MUpAa,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTbh YMEHUS ONPEACIIATH )KUBbIE OOBEKTHI B PUPO/IE; MPOBOAUTH HAOIIOACHHUS
3a HKOCHUCTEMaMH /i1 BBISIBICHUS €CTECTBEHHBIX M aHTPONOIEHHBIX HW3MEHEHHI,
MHTEPIPETUPOBATH PE3YyJIbTAaThl HAOIIOICHUI,

3) cdopmupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIIUX  OMOJIOTHYECKUX
SKCIIEPUMEHTAJIbHBIX MCCIEAOBAHUN C COOMIOICHUEM MpaBMl O€30MacHOr0 oOpalleHus C
00BeKTaMH ¥ 000PYI0BAHHEM;

4) pa3BuUTh YMEHHUS HCIOJIb30BaTh MHGOPMAINIO OMOJOTHUYECKOTO XapakTepa H3
Pa3JIMYHBIX UCTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBUSA CBOEH AESATENBHOCTH IO
OTHOIIICHUIO K OKpYyXalollel cpene, COOCTBEHHOMY 3J0pPOBbIO; OOOCHOBBIBaTH U
co0JIroAaTh Mephl MPO(PHITAKTUKY 3a00I€BaHUM.

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

OcBoeHue coaepkaHUs Y4eOHOro MpeaMeTa 00ecne4YuBaAEeTCH AOCTHKEHUEM
00y4aromuUMHCH CJIeYIOIUX pe3yabTaTOB:

TpeGoBaHus K NpeIMETHBIM Pe3yJbTaTaM:

1) chopMHUpPOBAaHHOCTH 3HAHWK O MECTE€ W POJU OHOJIOTMH B CHCTEME HAy4YHOTO
3HaHWS; GYHKIIMOHATHLHOW TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX TTPOOIeM;

2) chopMHUPOBAHHOCTH YMEHHUS PACKPBIBATh COJACP’KAaHWE OCHOBOTIOJATAOTIX
OMOJIOTMYECKUX TEPMHUHOB W TIOHSATHH: JKU3Hb, KJIETKA, TKaHb, OpPTaH, OpPTaHW3M, BU],
MOMYJIALMS, HKOCHCTeMa, OuoreHo3, Ouocdepa; Meraboau3m (0OMEH BEIIECTB H
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IpeBpalieHne SHEPrur), ToMeocTas (CaMOperyJisiius), OMOCHHTe3 OeliKa, CTPYKTypHas
OpraHu3alusi >KUBBIX CHCTEM, JMCKPETHOCTb, CAMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE
(penipoaykiiusi), HACJIEICTBEHHOCTh, U3MEHYMBOCTh, YHEPTO3aBUCUMOCTb, POCT U Pa3BUTHE,
ypOBHEBasi OpraHu3aIusi;

3) cpopMUpPOBaHHOCTb YMEHHS pPaCKphIBaTh COJAEp>KaHWE OCHOBOMOJATaIOUINX
OMOJIOTUYECKUX TEOpPUM U THUIMOTE3: KIETOYHOW, XPOMOCOMHOW, MYyTallMOHHOM,
SBOJIFOLIMOHHOM, TPOUCXOKICHHUS )KU3HHU U YETIOBEKA;

4) chopMUPOBAaHHOCTh YMEHHS PACKPHIBATH OCHOBOIMOJATaolue OHOJOTUYECKHUE
3akoHbI U 3akoHOMepHOocTH (I'. Mengaens, T. Moprana, H.1. BaBunosa, 3. I'ekkens, .
Miromniepa, K. Bapa), rpaHutibl ux NpUMEHUMOCTH K KHBBIM CUCTEMAaM;

5) npuoOpeTeHue OmbITa MPUMEHEHUS! OCHOBHBIX METOJOB HAYyYHOTO MO3HAHMS,
UCIIOJIb3YEMbIX B OWMOJOTMU: HAOMIOACHUS W ONUCAHUS JKUBBIX CHUCTEM, NIPOLECCOB U
SIBJICHUW; OpraHU3allMid W TPOBEJACHUS OMOJOTHUYECKOTO SKCIEPUMEHTA, BBIJIBHXKCHUS
TUIOTE3, BBISIBJICHUS 3aBUCHUMOCTU MEXIY HCCICAYEMbIMU BEIUYMHAMHU, OOBSCHEHUS
MOJIYYCHHBIX PE3yJbTaTOB U (HOPMYIHUPOBAHUS BHIBOJOB C HCIOJIB30BAHMEM HAYYHBIX
ITOHATHM, TCOPUM U 3aKOHOB;

6) chOopMHUPOBAHHOCTHL YMEHHS BBIACHATH CYIICCTBEHHBIE INPU3HAKA BHUPYCOB,
KJIETOK ITPOKApUOT U 3YKAPHUOT; OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPTraHW3MOB, BUOB,
OMOre€OLEHO30B U 3KOCUCTEM; OCOOEHHOCTH MPOLECCOB OOMEHA BEILIECTB U MPEBPALICHUS
SHEPrUM B KIETKe, (POTOCHMHTE3a, IUIACTUYECKOIO U DSHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MMHTO3a, Me€i03a, OIUIOAOTBOPEHUS, PAa3BUTHS W  Pa3MHOXKEHUS,
WHIUBUyAJIbBHOTO DPAa3BUTHUsI OpraHu3ma (OHTOreHesa), OopbObl 3a CYIECTBOBAaHHUE,
€CTEeCTBEHHOTO O0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH OPraHU3MOB K Cpele
oOUTaHUs, BIUSHUS KOMIIOHEHTOB 9KOCUCTEM, aHTPOTIOTE€HHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH, KpyTOBOPOTA BEILIECTB U MPEBpAIllCHHE SHEPTHH B Ouochepe;

7) chopMUPOBAHHOCTH YMEHHSI MPUMEHSTH MOJYYCHHBbIC 3HAHUS JJI1 OOBSICHEHUS
OMOJIOTUYECKUX TMPOIECCOB U SBJIICHUM, [JIi TPUHATHAS TMPAKTUYECKUX pPEHICHUN B
MOBCEITHEBHOM KU3HU C 1I€JbI0 00ecrieueHns: 0€30MacCHOCTH CBOETO 370POBbs U 370POBbSI
OKpYKaIOIIUX JIIOJIeH, COONIONEHUsT 3/I0pOBOr0 o00pa3a >KU3HH, HOPM TIPaMOTHOTO
MOBEACHUS B  OKPYXKalolled TMPUPOJHOM  cpene; TOHHUMaHUE HEOOXOJIUMOCTH
UCIIOIb30BaHUSL  JIOCTIDKCHHM  COBPEMEHHOW OHOJIOTMM HW  OMOTEXHOJOTHH IS
PalMOHAIBHOTO NPUPOOTOJIb30BAHHUS;

8) cpopMUPOBAaHHOCTL YMEHHS peniaTh OWOJOTUYECKHE 3a7adyd, COCTaBJISAThH
TEHOTUIIMYECKUE CXEMbI CKPEIIMBAaHUSI ISl Pa3HBIX TUIIOB HACJIEAOBAHUS MPU3HAKOB Yy
OpraHU3MOB, COCTABJISITh CXEMbl NEPEHOCA BELIECTB M HHEPrUU B HKOCUCTEMax (Lenu
MUTaHUs, TUIIEBLIE CETH);

9) cdhopMHpPOBAHHOCT,  YMEHHMM  KPUTUYECKH  OIEHUBATh  WH(MOpMAIHUIO
OMOJIOTUYECKOTO COJIepKaHMsl, BKJIIOYAIOLIYI0 TCEBJOHAYYHBIE 3HAHUS M3 Pa3JIMYHBIX
UCTOYHUKOB (CpelcTBa MaccoBoM MHGOpMAIMKM, HAYyYHO-TIOMYJISIPHBIE MaTepualbl);
WHTEPIPETUPOBATh ITHUYECKUE AaCHEKThl COBPEMEHHBIX WCCICIOBAaHUNW B OHOJIOTHH,
MEIUIIMHE, OWMOTEXHOJIOTHH; paccMaTpUBaTh TJIOOATbHBIC HSKOJOTUYECKHE MPOOIEMBI
COBPEMEHHOCTHU, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

10) chopMHUpOBaHHOCTH YMEHHI CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIC
COOOIIIEHUSI HA OCHOBE OHMOJOTMYECKOW HWH(MOpPMALMKW W3 HECKOJbKUX HCTOYHHKOB,
rPaMOTHO MCHOJIb30BATh MOHATUITHBIN anmnapaT OMOJIOTUH.



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

- 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 MPOTSIKEHUH
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 OCYIIECTBICHUE JCHUCTBUU B OKPYKAIOIIEH Cpele Ha OCHOBE
3HAHUSA LIEJIEW YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

- aKTUBHOE HENPUATHE JECUCTBUM, MPUHOCAILINX BPEI OKPYKaIOIIEH Cpeie;

- yYMEHHE MPOTHO3UPOBATh HEOJATONPUATHBIE HKOJOTHYECKUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUM, IPEAOTBPAILATH 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;

MeranpeamMeTHbie pe3yJbTATbl OCBOEHHSI OCHOBHOH 00pa30oBaTeIbHOI
NMPOrpaMMbl J0JKHBI OTPAKATH:

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

- BBIIBJISITH 3aKOHOMEPHOCTH U IMTPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHUSX;

- CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY MOMCKY METOJOB PELICHHS
MIPAaKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB IMO3HAHMUS;

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

- BBISIBJISITH IPUYUHHO-CJIEICTBEHHBIE CBSI3U U aKTYaJIM3UPOBAThH 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 MHPOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 33]1a4 C COOJII0IEHUEM



TpeOOBaHMI SPrOHOMUKH, TEXHUKH OE€30MAaCHOCTH, TUTUEHBI, pecypcocOepeKeHus,
PABOBBIX U ATHUECKUX HOPM, HOPM MHGOPMAITMOHHON O€30I1aCHOCTH;



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

Couepmanne yqeﬁnoro MaTepuaia 1 IPAKTUIECCKUE 3aHATUH

O0beM yacoB

1 2 3
Paznen 1. KileTka — CTPYKTYPHO-(DYHKIMOHAJILHAS €IMHUIIA dKMBOTO 14
Tema 1.1. OcHOBHOe co/iep: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 MHUpa. YpOBHH OpTraHHU3aliu KUBOM MaTepuu. OOIas XxapakTepUCTHKA KU3HHU, CBOWCTBA KUBBIX 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

10




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 Uid  HMCHOJB30BaHUS B oOpasoBaTesnbHOM mnponecce. CHHCOK M3JaHUMN
npeacrtaBieH B MH@opManmoHHOM oOecrieyeHurn 00pa30BaTEeNbHOM MPOrpaMMBbl
(npunoxenue 6) Kk mporpamme MOArOTOBKH CIIELIUATIUCTOB CPETHErO 3BEHA.
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4. KOHTPO.JIb M OIIEHKA PE3YJIBTATOB OCBOEHMSI YYEFHOM

JTUCLUTIIMHBI

KOHTpOJ'H) N OLCHKa pPC3yJdbTaTOB OCBOCHHA OCYHICCTBILICTCA IPCIIOAaBaTCICM B
Mpouecce MpOBCACHHA ITPAKTHYCCKHUX SaHHTHﬁ, TCCTUPOBAHUA, 4 TAKIKXC BBIITOJIHCHUA
CTyACHTAMU MHANBUAYAJIbHBIX 3aHaHHﬁ, YCTHBIX U IMCbMCHHBIX pa60T

Pe3yabTaTsl 00yueHus
(ocBOeHHBIE YMeHHs1, YCBOCHHbIE

OcBoeHHBIC yMeHNH,
YCBOCHHbIE 3HAHUSA

OcHoBHbBIE MOKA3aTeJIN OllEHKH

3HAHUA) pe3yJbTaToB 00y4eHUsI
1 2 3
1) copmupoBaHHOCTH 3HAHUN O | 3HATH: OOBSCHAET MECTO U  poJid
MECTE W pOJIM OMOJIOTUM B CHCTEME | MECTO M pOJIU OHWOJOTUH B | OMOJIOTMM B CHUCTEME HAayYHOTO
HAyYHOTO 3HAHUS;, QYHKIIMOHAIILHOM | CHCTEME  HAY4YHOTO  3HAHUS; | 3HAHUS, GbyHKIIMOHATBHON
IPaMOTHOCTH JelloBeKa Ui | QYHKIIMOHAIBHOW TPaMOTHOCTH | TPAMOTHOCTH —~ Ye€JOBEKa IS
pelIeHus KU3HEHHBIX TPoOIIeM; YeloBeKa TUIS pelIeHUs | pelIeHUs KU3HEHHBIX MpoOIemM
YKU3HEHHBIX TTPOOIIEM
2)  cpOpMHUPOBAHHOCTH yMCHHS | 3HATh: pacKpbIBaeT coJiepKaHne
pacKpbIBaTh CoJlep’KaHue | 3HAUEHUE OCHOBOIOJATAIOIINX | OCHOBOIOIATAIONINX
OCHOBOTIOJIATAIOIINX OMOJIOTUYECKHX TEPMUHOB W | OMOJIOTUYECKUX  TEPMHUHOB H
OMOJIOTUYECKHIX TEPMHHOB U | TIOHATHIA MOHATHI: KU3Hb, KJIETKA, TKaHb,
MOHATUI: JKWU3HB, KJIETKA, TKaHb, | yMETh: opras, OpTaHM3M, BH]I,
OpraH, OpraHu3M, BHJ, TMOMYIALHSA, | pACKPHIBATH CoJlepKaHue | TOMYJISIIHS, IKOCUCTEMA,
JKOCHUCTEeMa, OMOIeHO03, Onocdepa; | OCHOBOMOIATAOIINX OMOIIEHO3, ounocdepa;
MeTabonmu3M (0OMeH BemecTB U | OMOJOTMYECKUX TEPMHHOB U | MeTabonu3M (OOMEH BeIllecTB U
MIPEeBpAICHUE YHEPTUH), TOMEOCTa3 | MOHATUI: KU3Hb, KJICTKA, TKaHb, | IPEBPANICHHUE SHEPTHUH),
(camoperymnsmus), OMOoCUHTE3 Oelka, | opra, OpTaHu3M, BUJ, | TOMEOCTa3 (camoperynsius),
CTPYKTypHasi OPTaHW3AIMS JKUBBIX | IMTOMYJISIH, IKOCHCTEMA, | OMOCHHTE3 OeiKa, CTPYKTypHas
CHCTEM, JMCKPETHOCTh, | OMOLIEHO3, ounocdepa; | opraHuzanus KHBBIX  CHUCTEM,
caMOperyJIsius, MeTabonu3M (0OMEH BELIECTB M | IUCKPETHOCTb, CaMOPEryJsius,
CaMOBOCITPOU3BE/ICHHE IpeBpalleHue SHEPIun), | CAaMOBOCIIPOU3BEICHHE
(penpoayKiusi), HacIeICTBEHHOCTb, | TOMEOCTa3 (camoperynsauus), | (penpoayKIHs),
W3MEHUYUBOCTbh, JHEPT03aBUCUMOCTh, | OMOCHHTE3 OeJKa, CTPYKTypHas | HACJIEICTBEHHOCTb,
pocT W pa3BUTHE, YPOBHEBAs | OpraHMW3alMs JKUBBIX CHCTEM, | HF3MEHUYHUBOCTD,
OpraHu3aIs; JTUCKPETHOCTh, CaMOPETYIISIIHS, | DHEPTO3aBUCUMOCTh,  POCT |
CaMOBOCIIPOU3BEICHHE pas3BUTHE, YpOBHEBAs
(penponykius), OopraHu3anus
HACJIEICTBEHHOCTb,
W3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT H
pasBuTHE, ypOBHEBAs
OpraHu3alus
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3) chopMmHpOBaHHOCTH  YMEHUS | 3HATH: 3HaeT OMOJIOrHMYecKUe TEOpPUH U
pacKkpbIBaTh coJiep>KaHue | OMOJIOTHYECKHE  TCOPHUH M | TUTIOTE3BI: KJIETOYHYIO,
OCHOBOIIOJIATr Ak IINX TUIIOTE3bI: KJIETOYHYIO, | XPOMOCOMHYI, ~MYTAallMOHHYIO,
OMOJIOTMYECKUX TEOPUN W THUIIOTE3: | XPOMOCOMHYI0, MYTAI[MOHHYIO, | DBOJIOIMOHHYIO,
KJIETOYHOM, XPOMOCOMHOM, | 3BOJIFOIUOHHYIO, IIPOUCXO0XKICHUS KU3HU u
MYTaI[MOHHOM, SBOJIIOIIMOHHOM, | IPOUCXOXKJICHUSI  JKU3HU U | YEJIOBEKA;
MIPOMCXOXKACHUS )KM3HU U YEJIOBEKA; | YEJIOBEKa; pacKkpbIBaeT coJiepXKaHue
yMeTh: OCHOBOIIOJIATr A0IINX
pacKpbIBaTh coJlep:kaHue | OMOJOTHYECKHUX TEOpUIl u
OCHOBOIIOJIAT A0 IINX TUIIOTE3: KJIETOYHOM,
OMOJIOTHYECKMX  TCOPUH M | XPOMOCOMHOHM,  MYTaIllMOHHOM,
THUIIOTE3: KJIETOYHOM, | 3BOJIFOIUOHHOW, ITPOUCXOKICHUS
XPOMOCOMHOM,  MYTallMOHHOM, | )KM3HU U YEJIOBEKa;
9BOJIIOLMOHHOM,
MPOUCXOKACHUS  KU3HU U
YEJIOBEKA;
4)  cpopMUPOBAHHOCTH  yYMEHHUS | 3HATh: 3HAeT OCHOBOIIOJIAraroIne
packpbiBaTh  OCHOBOIIOJIATAIOIIME | OCHOBOMOJIATAFOIINE OHoI0rnYecKue 3aKOHBI u
OMOJIOTUYECKHE 3aKOHBI U | OMOJIOTUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH U YMEET
3akonomepnoctd (I. Mengens, T. | 3akoHOMepHOCTH pacKpbIBaTh OCHOBOIIOJIATAIOIIHE
Moprana, H.M. Basuwioa, O. | ymeTh: OMOJIOTMYECKHE 3aKOHBI U
I'exkens, ®. Mromnepa, K. bapa), | packpsiBaTh 3akoHoMmepHocTH (I'. Menpens,
rpaHUlbl WX TNPUMEHUMOCTH K | OCHOBOIIOJArarolme T. Moprana, H.W. BaBunosga, 3.

KUBBIM CUCTCMAM;

OMOJIOTHYECKHUE 3aKOHBI U
3akoHoMepHocTH (I'. Mennens,
T. Moprana, H.W. BaBunoga, 3.
I'ekxens, @. Mromiepa, K.
bapa), rpanuter ux
MIPUMEHUMOCTH K KUBBIM
cucTemawm;

I'ekxens, @. Mrosnepa, K. bapa),
I'PAHMIIBI UX IPUMEHUMOCTH K
JKUBBIM CUCTEMaM,;

5) npuobpereHue OIIbITa
IIPUMEHEHHsI OCHOBHBIX METOJ/IOB
Hay4HOI'O MO3HAHUs, UCIIOIb3YEMBIX
B  OwuoJsiormu: HaOIIOOEHHST U
ONMCaHUsA JKUBBIX CUCTEM,
IIPOLIECCOB U SIBJICHUI; OpraHU3alu

n IMPOBCACHU A OMOJIOTUYECKOTO
OKCIICPUMCHTA, BBIABHUKCHU L
TUIIOTE3, BBIABJICHUA 3aBHCHMOCTH
MCXKOY HCCIICAYEMBIMU
BCIN4YMNHaMU, 00BSICHEHHS
IMMOJIYYCHHBIX PE3YIbTAaTOB n
(bOpMy.III/IpOBaHI/I}I BBIBOOB C

HCII0JIb30BAaHUEM HAYYHBIX MIOHATH,
TEOpUI U 3aKOHOB;

3HATh:

OCHOBHBIE METOJABI HAYYHOTO
[IO3HAHUS

yMeTh:

IIPUMEHATh OCHOBHBIE METO/bI
HAy4HOTO MTO3HAHMS,
UCTOJb3yEeMBIX B  OMOJIOTHU:

HaOTIOICHUS ¥ ONTUCAHUS )KHBBIX
CUCTEM, MPOIIECCOB U SIBJICHUM;
OpraHu3aliyl W  TMPOBEACHUS
OHMOJIOTUYECKOTO IKCIIEPUMEHTA,
BBIJIBIKEHUS TUTIOTE3,
BBISIBIICHUS 3aBUCUMOCTH MEXKIY
UCCIIEyeMbIMU  BEJIIMYUHAMH,
OOBSICHSITH MOJTYYSHHbBIE
pe3ynbTaTthl U (OpMyIHpPOBaATh
BBIBOJBl C  HUCIOJIb30BAaHUEM
HAY4YHBIX TIOHSITUM, TEOPUU U
3aKOHOB;

3Ha€T U yMeeT TNPUMEHATH
OCHOBHBIE ~ METOJbI  HAYYHOTO
MO3HAHUS,  HCIOJIb3yeMbIX B
OMOJIOTHH: HaOIIOIEHUS u
OIHCAaHUS JKHBBIX CHCTEM,
MPOIIECCOB 3| SIBJICHUI;
OpraHuW3alii ¥  MPOBEICHUs

OMOJIOTMYECKOTO JKCIEPHUMEHTA,
BBIJIBUYKEHUS TUIIOTE3,
BBISIBJICHHSI 3aBHCUMOCTH MEXIY
UCCIIENYyEMBIMU BEIIMYUHAMU,
O0O0BSACHATH MTOJTy4ECHHBIE
pe3yabTatel U (POpMyTUpPOBAThH
BBIBOJBI C  HCIOJIb30BaHUEM
Hay4HbIX IIOHATHM, TEOPUH U
3aKOHOB;
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6) chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3HA€T U yMEET  BBIICIATH
BBIJICTISITh CYIECTBEHHBIC MIPU3HAKU | CTPOCHHE  BHPYCOB,  KIJIETOK | CYIECTBEHHbBIC MPU3HAKU
BUPYCOB, KIETOK NPOKAPUOT H | MPOKAPHOT " JYKapHOT; | BAPYCOB, KIETOK MPOKAPUOT H
9YKapuoT; OJTHOKJICTOYHBIX W | MPU3HAKU OJHOKIETOYHBIX U | OYKApUOT; OAHOKIETOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, | MHOTOKJIETOUHBIX MHOTOKJICTOYHBIX ~ OpPTaHHU3MOB,
BUJIOB, OMOT€0IIEHO30B ¥ IKOCUCTEM; | yMeTh: BU/IOB, OHMOreoIeH030B u
OCOOCHHOCTH TIPOIIECCOB OOMEHA | BBIICIATH CYIIECTBEHHBIC | SKOCUCTEM; 0COOCHHOCTH
BEIIECTB U MPEBpAIICHUs YHEPTUH B | IPU3HAKK  BHUPYCOB,  KIIETOK | IPOLIECCOB OOMEHa BEIEeCTB U
KIIETKE, doTocuHTE3a, | MPOKAPHOT " 9YKapUOT; | MPEBpAIlCHUs SHEPTUU B KIIETKE,
IJIACTUYECKOTO M JHEPreTUYECKOro | OJHOKIETOUHBIX u | GoTOCHHTE3a, IJIACTUYECKOTO U
oOMeHa, XEMOCHHTE3a, MHTO3a, | MHOTOKJIETOYHBIX OPraHU3MOB, | YHEPTETHUECKOTO oOMeHa,
Meio03a, OTUIOI0TBOPEHUS], PA3BUTHS | BUIOB, OHMOreo1eHO30B U | XeMOCHHTE3a, MHUTO3a, Meio3a,
U Pa3MHOXKEHUS, HHIUBUAYATHHOTO | 3KOCHUCTEM; OCOOCHHOCTH | OIIOJIOTBOPEHUS, PA3BUTUA U
pa3BuUTHsA OopraHu3Ma (OHTOreHe3a), | MpoIecCOB OOMEHa BEHIECTB U | PA3MHOKEHUS, UHIUBUAYAIBHOTO
00pHOBI 3a CYIIECTBOBAHHE, | MPEBPAILCHUS SJHEPTUH B KIIETKE, | pa3BUTHS Oopranms3ma
€CTECTBEHHOTO orbopa, | GoTOCHHTE3a, IIACTUYECKOTO U | (OHTOreHe3a), OOpBLOBI 3a
BHI000pa30BaHUs, HEPTEeTHIECKOTO oOMeHa, | CYIIIECTBOBAaHHE, €CTECTBEHHOTO
MIPUCIIOCOOJIEHHOCTH OPraHM3MOB K | XeMOCHHTE3a, MHTO3a, MeHo03a, | 0TOopa, BU1000pa30BaHMsI,
cpene oOuTaHus, BIIUSTHUS | OTUIOJIOTBOPEHUS, PAa3BUTHS | | MPUCIOCOOIEHHOCTH OPraHU3MOB
KOMITOHCHTOB 9KOCHUCTEM, | Pa3MHOKCHHSI, K cpene oOWTaHUS, BIUSHUS
AHTPOTIOTEHHBIX ~ W3MEHEHUH B | HHIUBUAYAIBHOTO pa3BUTHS | KOMIIOHEHTOB 9KOCHUCTEM,
SKOCUCTEMAX CBOEM MECTHOCTH, | OpraHm3Ma (oHTOTEHE3a), | AaHTPOIOTEHHBIX HM3MEHEHUW B
KpyroBopoTa BEIIECTB u | Oopp0OBl 32  CyIIECTBOBaHHUE, | IKOCHCTEMaX CBOEH MECTHOCTH,
MIpeBpalleHe SHEPTUU B Orocdepe; | eCTECTBEHHOTO otOopa, | KpyroBopoTa BEILIECTB u

BHUI000pa30BaHuUs, MpeBpalieHue SHEPTUU B

MPUCTIOCOOTIEHHOCTH ounocdepe;

OpPraHU3MOB K Cpejie OOUTaHWs,

BITUSTHUS KOMITOHCHTOB

IKOCHUCTEM, AHTPONIOTEHHBIX

W3MEHEHUH B  AKOCHCTEMAX

CBOEH MECTHOCTH, KPyroBOpOTa

BEIICCTB u TIpeBpaIICHIEC

SHepruu B 6uocdepe;
7)  chopMHpOBAaHHOCTH  YMEHUS | 3HATh: 3Ha€T U yMeeT TMPUMEHATH
MIPUMEHSITH MTOJIyY€HHBIE 3HAHUA U1 | HEOOXOAUMOCTh UCIOIB30BaHUS | IONyUYEeHHBIE 3HAHUSA TUTST
00bBsICHEHNS OMOJIOTMYECKUX | TOCTHIKEHUHA COBPEMEHHOU | OOBSICHEHHS OMOJIOTMYECKUX
MpOLIECCOB W SBIEGHUH, I | OMONOTHH U OMOTEXHOJOTUH AJs | IPOLIECCOB W SIBICHUW, s
MPUHSATHS TPAKTUICCKUX PEIICHUH B | pAllHOHAILHOTO TIPHHSITHS MPAKTUIECCKHIX
MOBCETHEBHON JKU3HU C IENbI0 | PUPOIONOIH30BAHHS; pelieHnii B TOBCETHEBHOM KU3HU
oOecrnieueHns 0€30MaCHOCTU CBOETO | yMeTh: c LEJbI0 o0ecrnieueHus

3I0POBBSL U 3[IOPOBbSI OKPYKAIOLIUX
JONIeH, COONIOZCHUSI  3J0POBOTO
o0Opa3a JU3HHU, HOPM TPAMOTHOTO
MOBEICHUS B OKpYy>Karoleun
MPUPOJHON  cpele;  MOHUMAHHE
HEOOXOIMMOCTH HCIIOIL30BaHUS
JIOCTHIKEHHU U COBPEMEHHOU
Onomorni M OHWOTEXHOJIOTHHA IS
palMOHAIBHOTO
MIPUPOIOTIONB30BAHMS;

MIPUMEHSITH MOJYYCHHbIC 3HAHUS
UL 00BSICHEHUS OMOJIOTHYECKAX

MPOLECCOB U  SABJIEHUW, A
MPUHATHUA MPAKTUYECKHUX
pelIeHu B IOBCEJHEBHOU

KU3HH C IIeNIbI0  oOecreueHus
0€30MacCHOCTH CBOETO 3/10POBbS
U 3[0pOBbSI  OKPYXKAIOIIUX
JIOZICH, COONIOACHUS 3IOPOBOTO
obpaza KU3HH, HOPM
T'paMOTHOI'O IIOBCACHUA B
OKpY>Karolle MpupoaHON Cpesie;

0€30MacCHOCTH CBOETO 3JI0POBbS U
37I0pPOBbSl OKPYXKAIOLIUX JIFOJEH,
coOnrofieHusl 3I0pOBOrO  0bOpasza

KU3HH, HOPM rPAMOTHOTO
MIOBEJCHUS B  OKpYyXKaroulen
IIPUPOJHON Cpene; NOHMMaHue

HEOOXOIMMOCTH HCIIOJIH30BAHUS
NOCTHKEHUN COBPEMEHHOM
OMOJIOTMH M OMOTEXHOJOTUHA IS
paIMOHAIBHOTO
MPUPOOTOIB30BAHMS;
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8) chopMHpPOBAaHHOCTL  YMEHUS
pemiath  OMOJIOTHYECKHE — 3a/1avH,
COCTABJISATh TEHOTUITUYCCKUE CXEMBI
CKpCIMBAHUs JIJIsl Pa3HbIX THUIIOB

yMeThb:

peniate OMOJIOTHYECKHE 3a/1a4Hu,
COCTaBJIAThb T'CHOTHUIIMYCCKHUC
CXEMBl  CKpeUIMBAaHUS  JUIs

yMeeT pemiath OHOJIOTHYECKHe
3aja4u, COCTaBJIATh
TCHOTUITUYECKHE CXEMBI
CKPEIMBAHUS JJIsl PA3HBIX THUIIOB

HACJICIOBAHUS MPU3HAKOB y | pa3HbIX THUIOB HAcJIeJOBAaHUA | HACIENOBAHUA  NPU3HAKOB Yy
OpPraHu3MOB, COCTaBJISITh CXEMbI | IPU3HAKOB Y  OPraHU3MOB, | OPraHU3MOB, COCTAaBJIATH CXEMBbI
MepeHoca BEIIECTB M HHEPrUM B | COCTABISATH CXEMbl IEPEHOCa | MepeHoca BEIECTB M SHEPrUM B
JKOCHCTEMAX (enm IMUTaHUS, | BEIICCTB u SHEpPruu B | 9KocucTemMax (Iend IHUTaHWus,
TMUIIEBHIE CETH); JKocHucTeMax (LleNH MUTaHUs, | TUIIEBBIE CETH);
MUIIEBHIE CETH ),
9) chopMHUPOBAHHOCTH  yYMEHHUU | yMeTh: YyMEET KPUTHUYECKH OIICHUBATh
KPUTHYECKU OIICHUBATH | KPUTHUECKHU OIICHUBATh | UHPOPMALIMIO  OHOJOTUYECKOTO
nHpopMaIuIo Ounosornyeckoro | HGopMaIuoo OHWOJIOTHYECKOTO | COACPIKAHNUS, BKJIFOYAIOLTYIO
coJiepKaHus, BKJTIOYAIOIIYIO | COIEpKaHuUs, BKJIIOYAIOIIYIO | ICEBJIOHAYYHbIC  3HAHUA W3
[ICEB/IOHAYYHbIE 3HAHUS U3 | IICEBJIOHAYYHbIE  3HAHUSA M3 | pa3JIMYHBIX HCTOYHHKOB
pa3IMYHbIX HCTOYHUKOB (CpeAcTBa | Pa3IMYHBIX UCTOYHHUKOB | (cpeacTBa MacCcoOBOM
MaccoBoi uH(poOpmanuu, HaydHO- | (CpencTBa MaccoBOH | MH(pOpPMAIIHH, Hay4HO-
MOMYJISIPHBIC MaTepuaibl); | HHHOpMaInH, HAy4YHO- | IOMYJISIPHBIC MaTrepuabl);
WHTEPHPETUPOBATH STUYECKUE | TIOMYISIPHBIE MaTepuaibl); | HHTEPIPETUPOBATh  ATHYCCKHE
ACIICKTHI COBPEMEHHBIX | HHTEPIPETUPOBATh  ITHYECKHUE | ACMIEKTHI COBPEMEHHBIX
HCCIIeTOBaHUM B 0MO0JI0ruH, | ACIEKTHI COBPEMCHHBIX | UCCIIEIOBAaHUH B~ OHMOJIOTHH,
MeIULIHE, OMOTEXHOJIOTHH; | UCCIICIOBAaHUII B  OMOJIOTHMM, | MCAULIMHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rino0anbHBIE | MEIUIIMHE, OMOTEXHOJIOTHH; | pacCMaTPHUBaTh riao00aabHbIE
DKOJIOTHUYECKUE MpoOJIEeMBI | pacCMaTPUBATh IJI100aJbHBIC | DKOJOTHYECKHUE MPOOJIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATHh MO | SKOJOTHYECKHE npoOJieMbl | COBPEMEHHOCTH, (D OpMUPOBATH
OTHOIIIEHWIO K HHUM COOCTBEHHYIO | COBpPEMEHHOCTH, (POpMHUPOBATH | MO OTHOILIEHUIO K HUM
IMO3UIIHIO; o OTHOILICHUIO K HUM | COOCTBEHHYIO MO3UIIUIO
COOCTBEHHYIO TIO3UIIUIO;

10)chopmupoBaHHOCTH YMEHHUH | yMeTh: yMEEeT CO03/1aBaTh COOCTBEHHBIC
co3JaBaTh COOCTBEHHBIE | CO3/1aBaTh COOCTBEHHBIC | THChbMEHHBIC u YCTHBIE
MMUCbMEHHBIE U YCTHBIE COOOIIEHUS | TUCHMEHHbBIC u YCTHBIE€ | COOOIICHUS Ha OCHOBE
Ha OCHOBE OMOJIOTHYECKO# | COOOIICHUS Ha OCHOBE | OMonorudyeckor MHGOpMaAIUU U3
uHpopmaun Hu3 HECKOJIbKUX | OMOJOTUYeCKO MHPOPMAIIUU U3 | HECKOJIBKUX HCTOYHUKOB,
HCTOYHUKOB, IPAMOTHO | HECKOJIBKUX HMCTOYHHUKOB, | TPAMOTHO HCIO0/Ib30BaTh
KCIMOJIb30BATh MOHATUWHBIN anmnapar | TpaMOTHO WCIIOIh30BATh | MOHSITHIHBIN armapaT OMOJI0TUN

OHUOJIOTUMU.

MOHATUIHBIN annapat GMOJIOTUH.
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